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900 
Commissioners,    Ealing    and     the    Elec- 
tricity,  16G 
Committee,     .i^dhesivcs    Research,    IfliI 
Committee,     Explosives    in    .Mines,    4S5 
Communication   by    wire,    Ihe    trend    of 
progress    in,    by    Major    I'urves   and 
Sir    W.     Noble,    708 
Compensation,  Workmen's,   -211 
Competition       in      Norway,       imtirotxr 

trade,  267  •  i     i- 

Condensing    plant,    A    large,    248 
Conditions     in    factories:  Chief     Inspec- 
tor's   report.    Working,    139 
Conduction,   Control  of  gaseous,  764 
Conference    at      Venice,       International 

trade,    296 
Conferences,      Electrical      salesmanship, 
471,    485,    543,    571,    578,  584,    650, 
656,    774,    811,    862,    957,    958 
Congress,    Liquid    Fuel,    563 
Congress,    The   Trade    Union,    385 
Constantinople,    The    situation    in,    484 
(.onsulting     Engineers    and     its    chair- 
_     man.    The    Association    of,    90S 

A    very    bad,    by   "  Distrfbu- 


15 


44 


nd    the    minimum    charge. 


Contract   ruling,   A  recent  German,   304 
Contracting      industry,     Wagea    in     the 

electrical,    518 
Contractor    and    wireless,     ITic,     by     J. 

M.    C.    Field,    172 

.\ssociation,      A     Finnisli, 


Contractors'  Association,    Electrical,    82 
Contractors,    Failures    of    resident   engi- 
neers  and,    993 
Contractors     in      New      South     Wales, 

Licensing    electrical,   232 

Contractors,     Neyvcastle     electrical,    757 

Contractors,    The     registration    of,    181 

Contractors,    The    status    of     electrical, 

by    H.    R.   Taunton.   402,    440:     by 

H.   Marryat,   440;     by   "  Naln,"  454 

Contracts     and      patent      inlringements, 

290 


Contracts   Closed— 
.•\berdeen,   904 
Amesbury,    669 
Argentina,    383 
Auckland   (N.Z.),  345,  904 
Australia,  128,   418,  .523,  762,  836, 
Aylesbury,  453,  669 
Bangor,  55 
Bargoed,  345 
Barnes,  87,   945 
Barrow,    384 
Battersea,  4.53,  836 
Belfast,     .'i23 
Belgium,   18,  272,  488 
Blackburn.   300.    836 
Blackpool,  55    ,523,  904 
Br.-idford.    I3K,   418,    904 
Brazil,  453 
Brighton,  li;*! 
Calcutta,  94.5 
Cardiff,    128 
Catamarcti,   383 
China.    87 
Dartford,    50 
Doncaster,  384 

Douglas   (Isle  of   Man),   56,   5!^2 
Dover,   18,    384,    593,    904 
Dublin,  945 
Dundee,  453,  871 
Dunedin,  ,523 
East  Grinslead,  533,  945 
Edinburh,  18,  669,  836,  984 
Erith,   384 
Falkirk,  94.5 
Farnhnm    (Surrey).    2.35 
l--avershani,  87 

lM..ler.it«l    Malay   States,  669 
l'"rance,  236,  453 
I'-ulham,    128 

Glasgow,  .56.  164.   310.    384.   4.53,    . 
5:l2.    Ii(i9.   871,    904,    945 


lil.lfo' 


18 


4.53,    .523,  592 

Hammersmith,    593 

ll.nl,i.,lsl,ire,   138 
ll„ll.oi,l.    488 
Ih.liulirlh,   418,  4.53 
ll..^l,ll<.    ..nd  West   Kirby,  873 
lluddersrield,    310 

Hull,  raa 

Ilford,    164 
India,   87,  335,  94.5 
K.nt,    »'M\ 
L.inark,  4.54 


rkshii 


236 


L,1^1s,    384 

U-igh  lUncs.),  138 

Ley ton,  836 

Liverp<x)l,   164 

Loggerhead  (Cheshire),  164 

London,  18.  56,  1-28,  IM,  900,  236, 

418,  4.V).   488,  .533,  5!^2,   793. 

873,  1H14.  945 
L    .'i   N  W.  RIv.,  .56 
I.ulon.    Ili4,    904 
NLuvlesfield,   384 
M.ildstone.  18.  .56.  ■-'36.  631,  8.36 
Manchester,  18,  56.  164,  489,  533, 

669,  872 
M.inslield,  418 
Melbourne  (Vic),    523 


-OMTUACIS     Cu>s£l>^a>nfitiiMj. 
Metrcfiolilan  Asylum*  Bourd,  1«,  i/i 
.Mile   End,  384 
Milch.<m,  4W 

si-w  -Mjuih   Wak.,  128 

New  Zealand,   345,    523,    Mt 

.Northampton,    2U0 

Ijrange    (N.S.«.),    418 

Pari.,   384,  453 

Pembroke,   345 

Perth,  904 

Portsmouth,    18,  419,  4Bo 

Prulun,    56,   384 

Kathmines,   ■236 

Keigate,   164,  483,  UU9 

Kichmond-on-Thame-s,,    59(1 

Kishton,    592 

bl.   Marylebow,   128,  454 

St.    Fancran,  418,   M5 

Sallord,    56,    164,  345,   419,    XU,    i'2 

Salop.,  87 

Shoreditch,    128,    872 

Shrewsbury,  48u 

South  Africa,  631,  793,  IM4 

Southampton,    904 

Southend-on-Sea,    236,    984 

South    Foreland,    200 

Stepney,   236 

Stirlingshire,    631 

Stowbridge,    345 

Sunderland,    87,  419,   495 

Swan  Hill  (Australia),  904 

Sydney    (N.b.W.),   836,   904 

'Ihatcham,  272 

Torquay,    236,    384,   489,    435,    (169 

Trowbridge,    3»4 

\ictoria,     128 

Wagga    (N.S.W.),   523 


Wa 


904 


Watford,   523,   631 
West    Bromwich,   56 
West    Ham,   18 


We 


lndi< 


.  419 


Weymouth,  87 
Woking,  489 
Wolverhampton,  523,  Siri 
Wrexham,   345 
Yarmouth  (I.  ol  W.),  793 
York,  419 


CoNTRAirrs   Open — 
Aberdeen,    592,  630 
Abertillcry,  793.  835,  871 
.\delaide    (S.A.).   345,    383,   418 
.Mexandria,  488,  .523,  944,  984 
Atherton,   835,    871,    903 
Auckland    (N.Z.),    372,    309,   3ia,   383, 

418     453,    488,    523 
Australia,    18,   5.5.   87,    127,    163,    200, 

235,  271,  309,  341.  383,  418.  452. 

488,    523,  59-2-,  630,   668.  762,   793, 

835.  871,  903,   944,   983 
Ayr,  271 

Barking,  793,   835,  871 
Barnes,    668,     762,    793 

Barton-upon-lrwell,    453  

Baslord  Nottingham),   m,  94*  983 
Belfast,    271,   m.   »«,   383,    418 

Belgian    Congo,    309,    835  ^ 

Belgium,  18,  55.  87,  127,  163,  235,  309, 

345,  383,   418,    4,53.  488,  533,    592, 

6(»1,  835,  871,  90;l,  983 
lierinondscy,  309,  345 

!';;mingham,''^.   383,  591,  630.  903, 

944,  984 
Bishop's   Castle.    87,    127 
Blackpool,    309  _,    ^,„    „,. 

Bloemlontein   (S.A.),  272,   310,   3»S 
Bolton-upon-Dearnc.  83a,  871,  »U* 
Bournemouth,    383 
Bradford,    984 

Brandfort   I^S.A).  871.  904,   »4a 
Brandon.    793 
Brazil.  309.  383,  418,  4j3 
Urenlford,    309,    345,    383 
Briehani,    Cockcrmouth,    87 
Brighton,  2;«.  271,  309 
Hri^ne  (QW.),   127.   200 
Bristol.   345,    .592.  630 
Brussels.    137,   383 
Bulgaria,    55.    127,   345 
Bure  iNamur),  453 
Burton-on-Trent,   **■   '•*•,„ 
C  liro.  271,  Mi.  383,  488,  .533 
Calais.  944  _ 

Cap^Tow^   945,    984 

g;ne!'»n"''453,  488,    .523.  669.    762 
Cheadle  and  G;.tley.  18.  904   ?44,  •.W4 
Chiic,   235.   371,    909,  944,  984 
Congo,  Belgian,    200 
Conisborouch,  3w 
Connah's  0"a.*>  ^* 
Crovdon,  ^ 
C»-cho-Slovakia,  300 

SiS  I!  33.5.  271.  523,  5.92.  630.  .W8. 

871.  904 
Dukinfield,   630 

Duml.-.'.  55.  383,  668.  762.  904.  !»44 
Dunedin   (N.Z.j.  S92,  630 

m.SA.  593.  762.  7^3.  8.S5.  871 
Edmonton,  271,  S"*;. **;'*  .,,,     ,.o 

I-gvpt,    271.   309,    34a.   ;t83,    418,   453. 

488,  .523.  944,  984 

Fixnch'  Indo-China.    :U5 
Fulham.   18,  3*5,   3:« 
Glasgow.    793.    835 
Gr.ihamstown    tS  X).     138,    164 
(ir.ivcsend,    18 
Greenock,    -3.i 
Halifax.  383 
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Contracts    Open— coiKiuucJ. 
Hammersmith,  235,  271,   309 
Hastings,   34a 
Haivarden,    US,  453 
Headmgton    (ixar    Oxford),   793,    835, 

Hob.irt  iTas),   12lS,  235 

Holmfirlh.  271,  3U9.  4*IS,  523 

Holland.    128 

Horsham.    87,    127 

HlKidcr.fi.ld.    aoU,     904 

Hull,  tBU,  (itis,  871 

Hunslel,   944 

Huntingdon,    944,    984 

Jlford,    18 

India,  J8,  55,   87,  592,  630,  7G2,  793 

835,  871,  904.   944,  984 
Invercargill  (N.Z.),  418,  453,  488 
Is.mgton.  200.  235,  271.  345,  383 
Johannesburg    (S.A.),     310.    345.     383. 

488,    523,    mn,    762.    r:U 
Kensington.    383 
Kirkcaldy.    55 
Latvia,  4o3 

Leeds.  200.    345,  383,  592.  630,  835 
Liverpool.  87.  793 
Llanlyllin.     309 
London.    18.    55.   200.    235.    271      309 

345,  383,   523.  592,   668,  762,   793, 

Long    Ealon,   835,    871 
Loughborough.  383,   418 
Madagascar.    592 
Madras.    904.    944,    984 
Malmesbury   (S.A.),  793,. 835,  871 
Manchester,  IS,  55,  87,  128     163,  200. 

235,  271,   309,    345,    523.    762.  793 

835.    871,    904,    945,    984 
Manlaloul    (Egypt),   488 
Mangahao   (N.Z.).    128,   163.   200 
Matlock.   200 
Melbourne    (Vic).    18,    127.    163     200. 

335,  271.   309.   344,   418.    452,   488, 

523,  592,    630,   668,  762.    793,   871. 

903.   9«,    983 
Merthyr    Tydfil.  271.    309 
Metropolitan  Asylums  Board,    18,  200, 

Monte  Video,  453.  904.  984 

Morocco,    345,    383 

Mountain  Ash,  345 

Navan,   18 

Neath,    523,    592 

Newcastle    (N.S.W.),     871.    903.    944, 

New  Zealand.  128,  163,  200    235    272 

309,  345,   383,    418.   453,'  488.   523 

592,   030,    669,    762,   835.    871     904 
Nottingham.   453,   488,   523 
Nuneaton.   871,   904 
Office  of    Works.    H.M.,   235 
Oxford.  87.   128.    163.   200 
I'addington.   668,   762 
Taris.    127,   835,   !)04 
Perth   (W.A.),  452,  488,   523,   793    835. 

871,   983  >         ,         . 

Plymouth.  .55,  87,   128,  272,  309,  345 
forth,   523 

Portsmouth.  383,   453,  488,   523.  871 
Pretoria    (S.A.).    164,    310,    345,    383, 

592,    630 
Queensland    (Mackay),    453.   488.   523 
Rabat    (Morocco)    383 
Reigate.   300.  23.-i.   383.  418 
Rhondda.    128,    103 
Riga,    453 

Rochdale.    163,   200.   523.    593 
Kosslynlec,    .Midlothian,    and    Peebles 

District  Asylum    453 
Rumania,  200 

St.    Annes-on-Sea.  235.    272.    310 
St.   George 's-in-the-East.   668.    762 
St.    Helier    (Jersey).  793.    835 
St.    Marylcbone.   630,   668.   762 
Sale  (Cheshire),  55 
Salford,  272 

Schaerbeek    (Brussels),    153 
Senegal,   669 
Slam.  55 
.Sofia.  55 
South    Africa.   87.    128,   164.  272,    310, 

345.  383.   488.  523,  592,  630,  669. 

7a;.  793.   835,   871,   904.    945.  984 
Southport.  :)83.  418 
.South   Shields.  592.  630 
Spain.  488,    (i30,  984 
Stockton-on-Tees,  300.  235.   272 
Sloke-on-Trent.  592.  630.  669.  945.  984 
Sydney.    344.    383,   418,   871,    903.  944. 

983 
Tasmania.   87.   128.  164.  300,  235 
Torquay,    18,    345,  383,    592,   835,  87], 

904 
Uruguay.  38:}.  418.   453.   904.  945.  984 
Victoria.  127.  163   271 
Wakefield.  272       ' 
Warrington.  55.  87.  128,  164.  200.  .345. 

383.  418.    .592.   630.  66!l.    793.   835, 

871.  904 
Wellington  (N.Z.).   1C3.  200,  235,  309, 

845,  383,    418,    453,   488,    523    592, 

630,  fi69.   762,  835,  871,  904 
Westminster,   309,'  345 
Wicklow,   593 

Wimbledon.  18,  128,   164    200 
Wingate   (Co.    Durham).   871 
Wolverhampton.  904.    943.    984 
Wrexham,  18.   689 
York.   592.  630.  669 


Contracts.    The    trade  union   clause    in, 

323,  4S4 
Contributors.    EtKn^RlCAL   Rtvitw.    763 
Conventions,   Coming,  255 
Cooker.  A   submersible  citxtric.   483 
Cookers,   Large  electric  fires    and,   651, 

656 
Cookers,  Standardisation   of,   774 


Cooking   installation,  A   large,  414 

Coolidge  tube  research,  19 

Co-operation,  Local,  by  H.  R.  Taunton, 
437 

Co-operative  power  supply  on  the  (arm, 
853 

Co-partnership   in   industry,  183 

Copper  and  lead  prices,  161,  331  303. 
373,   449,   518,   666,  790,   868,  941 

Copper  in  Germany,  Price  of  electro- 
lytic, 303 

Copper  in   Spain,  Electrolytic,  757 

Copper  market,   The,   38 

Copper   prwiuction.  The  world's,  53 


Correspondence — 

Administrative  stafi  and  Sir  L\  nden 
Macassey,  The,  by  G.  R.  Smith, 
682 

-■Agriculture,  Electricity  in.  bv  II.  W. 
Richardson,  897 

"  All  British,"  by  the  Walsall  Elec- 
trical Co.,  539 

Art  of  getting  a  job.  The,  by  "  ?  " 
585 

Australasia,  Conditions  in.  by  E. 
Ranger,  971 

Bad  service  of  London  firms,  by 
•'  E.  H.  T.,"  33 

Belgian  electrical  signalling  appara- 
tus, by  Ateliers  de  Constructions 
Electriques  de    Charleroi,    194 

Box  numbers,  .Application  to.  by 
"Practical  Engineer."  823;  by 
"Fortunate,"  865;  by  "  .\nother 
Engineer,"   865 

Breach  of  confidence.  A,  bv  J. 
Ogilvie,  239 

British  Association  on  CC,  CO  and 
O  recorders.  The,  by  W.  W. 
Crosweller,   445 

British  orders  for  German  products, 
by  "An  Engineering  Representa- 
tive," 120 

Brush-holder,  The  "  Standard,"  .  by 
Bates  &  VVindibank,  623,  896;  by 
Fl.ither  &  Co.,  823;  by  The  Stan- 
dard Carbon  Brush  Holder  Co., 
Ltd.,  864 

Calculating  currents  in  a  mesh-con- 
neclcd  three-phase  circuit,  by 
P.  A.  Borden.  340;  by  L.  VV. 
Schuster,  538 

Canada,  The  British  trade  outlook  in. 
by  W.  H.  Munro,  623 

Catalogues  wanted  in  Bermuda,  by 
F.   C.   Hunt.  755 

Christian  order  of  industry.  A  pro- 
posed, by  E.  Raymond-Barker, 
195;   by  "  Reason."  195 

Churches,  Electrical  heating  in,  by 
"  Clerical,"  539 

Civil  Service  examinations,  by  F.  E. 
Price,   33;   by  H.   Kingsbury,   120 

Condensing  plant.  Steam,  by  H. 
Fothergill  &  Co.,  682,  822;  by 
R.  Vclut,  786,  864 

Contractors,  The  registration  of.  by 
W.  E.  Rogers.  230;  by  Electrical 
Contractors'  .Association  (Inc.). 
230 

Cooking  load.  The  electric,  by  L.  G. 
Hawkins,  116 

Dielectric  loss  in  cables,  by  B.  Wel- 
bourn,  823 

Electric  battery  locomotives,  by  The 
D.P.   Battery  Co.,    Ltd.,  340 

Electric  water  heating  for  domestic 
purposes,    by  C.  O.   Bastian.    48 

Electricity,  Power  to  supply,  by 
"  One  Who  is  Losing  Private 
Plant  Jobs."  120 

Electricity  supply  voltages,  by  C  H. 
Wordingham,   371 

Engineers  in  Parliament,  The  Duty 
of,    by   "  Critic,"   972 

Estimating  for  internal  wiring  con- 
tracts, by  Delta,  370;  by  A. 
Brammer,  427;  by  A.  Kirk,  446. 
785,  864;  by  Lodestone.  502;  by 
■•  Randolph."  6-23;  by  Lowdun 
Bros.  &  Co.,  8-21,  895;  by  B.  A. 
Pilkington,    821,    895 

I''ixing  the  price  per  point    by  C.  M. 
Campbell,   755 
,  Flood   lighting,  by  L.  E.   Toplis,  34 

Furnaces,  Electric,  by  The  Slobie 
Metallurgical  Construction  Co.,  35 

Gas  by  electricity,  Advertising,  by 
W.   B    Clarke.  972 

Gas  1'.  electricity,   by  O.  Thomas,  33 

Generating  stations,  Small  private,  by 
Electricity  Commission,  195;  by 
C.   C.   Hodges,  239 

Gennevilliers  'ITie  proposed  visit  to, 
by  T.  Rich,  49 

Gold  and  paper  m.-irks.  by  Zentral- 
verband  der  deutschen  Elektro- 
technischen  Industrie,  E.V., 
Nachrichtenstelle,  47 

Hastings  electricity  undertaking.  The, 
by     H.     M.     Sayers.   804;   by    M. 


'  Ho 


not  to  buy."  by   W.  C,  Jeary, 


How   to   buv.  by   W.  Shandy.  502;   by 

VV,    C.    Jeary.   4-16.   .539 
Installations  by   unauthorised   persons, 

by  "  High-tension  Paste,"  885 
I.E.E.'s     outlook.    The,     by    J.    W. 

Meares,  79;   by   G.  C.   Lundberg, 

156 
LE.E.   summer  convention,    The.    by 

J.  Shiels,  156 
Instrument   transformers,   by   F.   E.  J. 

Ockenden,  787 


CoRKESPONDE.*CCB — COlWiflUfd 

"  Labour  trusts."  by  T.  Rich,  427 

L-imp  discounts,  by  "  A  Small,  but 
Hard  Hit  Contractor,"  339;  by 
.\.    P.   Pope,   370 

Lighting,  heating,  and  cooking,  Elec- 
tric, by  The  Electric  Heating  Co., 
864 

Lightning  conductors  of  the  County 
Hall,  The,  by  K.  Hedges,  265, 
427;  by  "Spark,"  302;  by  H.  G. 
Riddell,  ;»J 

Lock,  An  electric  door,  by  "  Lock," 
539 

Making  hay  the  electric  way,  by 
J.  Eck,  302;  by  K.  B.  Mat- 
thews. 339 

Mangnall-lrving  thrust  boi-er,  by  A. 
R.  Porter,  33;  by  F.  W.  Trot- 
man,   48 

Maximum  demand  outlook.  A,  by  "  A 
Consumer,"    156 

-Mesh-connected      three-phase     circuit,  * 
Calculating   currents    in   a,    by    A. 
Still,  503 

testing,    D.c,    by   J.   C.  Elvcy, 


A,  by  "  F.  B.  S.," 


155 

Metering  proble 
696 

More  opportunities  for  business,  by 
G.  Ralston,  34 

Motor  problem,  A,  by  "  Safety  First," 
48;   by   H.    B.  Lee,  118 

Motors  "Go  Bad"?,  Do,  by  A. 
Reekie,    502;   by  "  Adsum,"  538 

New  Zealand,  Proposed  emigration, 
by  "  Ex-Londoner,"   80 

Nitrogen  furnace.  The  Kilburn  Scolt, 
by   E,  K.   Scott,   438 

"  Other  Uses,"  Literature  on,  by 
"  E.  C.  R.,"  823 

Overhead  distribution,  by  "  Over- 
head," 503 

Overhead  power  transmission.  The 
longest,    by   W.    T.   Taylor,    972 

Power  factor,  The  improvement  of, 
by  C.  Jones,  865,  971;  by  E.  VV. 
Dorey,  896;  by  W.  E.  Rogers, 
896,  938;  by  H.  Higham,  971; 
by  L.  F.  Fogarty,  971 

Price  per  point,  Fixing  the,  by  J. 
Lander,  623 

Prospects  for  young  engineers  abroad, 
ITic,  by  "  Young  Engineer,"  265; 
by   "  Old    London    U.,"  895 

Pulvc-rising,  Electric  power  for,  by 
C.  C.   Hodges,  895 

Recognition  of  pioneer  work,  Correct, 
by  R.   Sibley,  35 

Rhineland,  Elc-tricity  in.  by  F.  S. 
Paterson,  118 

Salaries,  Power  station  engineers',  by 
"  Power,"  371;  bv  "  K.  V.  A,  " 
446 

Salesmanship,  by  "  D.  P.,"  822;  by 
W.    L.    Wernham.  822 

Salesmanship  in  relation  to  small 
electric  fires  and  cookers,  by 
F.  E.  Rowland,  623;  by  W.  A. 
-Moore,   682 

Sayers  dynamo.  The,  by  A.  H. 
Finlay.  501 

Shift  engineers'  salaries,  by  "  Fair- 
play."  623;  by  "Fed-up,"  623; 
by  "C.  S.  W.,"  632;  by  "  Wait- 
ing to  be  Re<lassified,"  786;  by 
"Industrial,"  786;  by  "Four 
Shifts." -786;  by  "Midland  Coun- 
ties," 786;  by  "  Ex-Service  Man," 
786;  by  "Shift  Wallah,"  786;  by 
"  One  of  Four,"  822;  by  "  P.  G. 
H.,"  823;  by  "One  Out  for  In- 
formation," 863;  by  "  W.  H. 
S.,"  863 

Society  of  Technical  Engineers  The. 
by  "One  of  them."  8-21;  by 
Organisation,     937;       by     "Salvo 
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South     Africa,      British        South-West 

Africa,     or     British     East    Africa, 

Prospects    in,    by   "  .Assoc.  Amer. 

I.E.L,"    7,'i5 
South      .America,     Electrical      supplies 

in,"    by    .Sociedad    de    Electricidad 

de   Rosario,   229 
Static    charge.    Removal    of,    by    "  F. 

W.    F.,"   157;    by   H.  J.   Arthur. 

194;     by   VV.    E.    Rogers.   194;     by 

VV.    Pinkerton,  230 
Status    of    the    electrical    contractor. 

The.  by  C.    P.    Morris.   501;     by 

H.    Marryat.   501;     by   "Victim." 

538 
Therms— and  the  Gas   bill,  bv   VV.   VV. 

Beaumont.   427 
Trade  jealousy,    by  "  W.   E.    F.,"  446 
Trade    relations.     Electrical,     by     W. 

E.  Warrilow,  755,  823;  by 
"  Weary   Salesman."   787;    by   H. 

F.  Simon,  787;  by  W.  Cross,  823; 
by  Automatic  &  Elec.  Furnaces, 
Ltd.,    833;     by  F.    W.   .Skidmore, 

Transmission  at  100/150  kV,  Possi- 
bilitie-s  of  underground,  by  A.  M. 
Taylor,   972 

Tube  railway  risks,  by  A.  Bliden.  370 

Village  power  station.  The,  by  "  Ar- 
cadia," 265,  371;  by  A.  N.  Rye, 
339 

Wages  variation  in  the  electricity  sup- 
ply industry,  by  A.  Burton.  585 

Washing  machines.  Electric,  by  The 
Bell  Washer  Co.,  502 

Water   lo.id.   by    "Qui    Sait?"  48 

Water  poyvers,  The  development  of 
small,  by  T.  M.  E.  Aitkcn.  785 

Weldrics,  Ltd.  V.  Quasi-Arc  Co..  Ltd., 
by   Downer  &  Johnson,   428 


Correspondence — continued 

"Whereare  thewiremen?"  by  "Engi- 
neer," 79,  156;  by  "  One  Appli- 
cant," 119;  by  "  tx-L.E.E.,  119; 
by  -A.  Brammer,  119;  by  "In- 
dentured Electrician,"  119;  by 
"  Wirenlan,"  119;  by  "  Fed-up 
Applicant,"  119;  by  "Not  1  in 
20,"  130 

"  Where  are  the  young  men  of  the 
l.E.E.?"  by  H.  fc.  Taylor,  34; 
by  "A  One-Time  Student,"  34; 
by  "  Youngster,"  34;  by  K.  Pit- 
taway,  34,  80;  by  "Another 
Younger  Member,"  34;  by  R,  T. 
Dickson,  47;  by  "One  of  Six 
Score,"  48;  by  S.  J.  McKellar, 
80;  by  C.  H.  Wordingham,  118; 
by  A.  B.  Muirhead.  156 

Whitegate  Brick  Co.  v.  R.  O'Brien 
and  Co.,  by  R.  O'Brien  &  Co., 
157 

Wireless  apparatus.  The'  sale  of,  by  R. 
J.  Clarke,  33;  by  H.  Marryat,  48;. 
by  "  Manufacturer  and  Contrac- 
tor,' 48;  by  "  Engineer  Con- 
tractor," 155;  by  Electrical  Con- 
tractors' .Association  (Inc.),  229; 
by  D.   K.   Broadbenl,  230 

Wireless  valve  sets,  bv  Walsall  Elec- 
trical Co.,  Ltd.,  130;  by  H.  L. 
Dixon,    194 

Wiring  Rules.  The,  by  J .  R.  Willing- 
ham,  79;  by  H.  J.  Arthur,  118; 
by  W.  E.  Rogers,   155 

Corrosion     Research     Coniiil 
466 

Corrosion,     Waste    through 
134  ^ 

Costing,  553 

Costing  applied  to  the  factory,  by 
F.    W.    Pope,    511 

Council,     The    Engineering     Joint,     183 

Country,    The     all-electric,    632 

"  County    Hall,"    -New     London,    88 

County  Hall,  The  electrical  equipment 
of  the,  151,  186 

Coventry  works.  The  temporary  clos- 
ing   of,    413,   627 

Croydon  electricity  undertaking,  The, 
377 

Currents  in  a  mesh-connected  three- 
phase  circuit,  Calculating,  by  A. 
Still,   78 

Currents,    Ionic,   353 

Czecho-Slovakia,  electrification  schemes 
in,  by  W.  Leavis,  572 

Czecho-Slovakia,    Fuel    in,    764 

Czecho-Slovakian  wireless  apparatus 
company.    New,    483 

Czecho-Slo\akia's    sound    currency,    305 
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Dates,   Some    Review.    688 
Dazzling    headlight   danger,    763 
Decimal    coinage    and     metric     weights 

and    measures,    835 
Deed   of    assignment.    123 
Delivery    van.   Wireless  on    a,    347 
Depth   sounding.    Electrical,    932 
Derby      electricity       undertakinc,     The. 

618 
Dielectrometer.    The.    392 
Diesel     electric    dredger 
Diesel       engine       in       t 

work.   The,    .'iSl 
Diesel    engine   pyrometers.   945 
DlSraction   ap|jaratus.    NeW    .K-ray.    764 
Direction-finding.    Radio.    750 
Director     of     telephone     and    telegraph 

services.  Appointment  of,  20 
Disputes,     International     arbitration    in 
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Dissolutions  of  partnership,  51,  81,  133. 
158.  195.  331.  365.  303.  340  373. 
412.  480,  551,  625.  664,  756'  789, 
826.    866.    899.    940,    973 

Domestic  appliances  and  the  coet  of 
electricity,    110 

Domestic  electric  consumption  in 
Canada,    927 

Domestic    equipment    in    Canada,    463 

Domestic  labour  savers,  by  M.'  Part- 
ridge.   334 

Domestic  load  building,  by  W.  A.  Gil- 
lot  t.  882 

Domestic  purposes.  Electric  water- 
heating   for,  bv  G.  H.    Wood.   27 

Douglas  Electrical  Exhibition.  520, 
552.    626.   758 

"  Dr.iwh.iik  "   allowance    on    goods   (or 
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IlirJj;,i,,    Diesel-electric,    348 

"  Dumping,"    Australian     Governnient 

and,    197 
Duplex    wireless    telephony,    319 
Dust.removing    plant,    976 
Dutch    East    Indian  market.    The.   305 
Dutch    Indies.  Telephone  exports  to   the. 

449 
Dutch    manufacturing  company,   A.  160 
Dutch   telephone  cable,  The  Anglo-,  317 
Duties,    Portuguese  import     518 
Dynamo,  llic  Sayers,  by  VV.  B.  Sayers, 

Dynamos  and  motors  of  comparatively 
small  outputs,  by  J.  W.  Burleigh, 
406.   459 

Durability    tost.  A,    410 


allure  of  powor.    862 


gAtii.i.: 

Ealing 

sioners      166 
Earth's   surface  charge,   The,  670 


Ealing    and    the      Electric! 
166 


Januahy  6,  l'J23.] 


THE    ELEOTRIOAL    REVIEW— INDEX. 


Eastern  Telegraph    jubilee,   The,   111 
Economics  for   trade  unionists,  413 
Economy  Uou:miltee's    report,    Kuci,  4ti2 
Economy   problems,     Fuel,     by    C.     F. 

Wade,   404 
Edinburgh,    Exhibition    at,  975 
Education    and    school   science,    by    Sir 

K.   Gregory,   3y() 
Educational,   57,   95,  238,  272,  310,   34(i, 

384,    420,   455,    525,    632,   873,    911 
Efficiency    engineer    and    the    industrial 

§sychoIogist,  The,    by   ('.    S.  Myers, 
3e 

Efliclency    in     industry,    013 
Efficiency,    The    present    and     future    of 
power-station,    by     W.     11.     Selvey, 
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Election,     The     Great 
General,    763 

Electric  Construction  Co.,  Ltd.,  Some 
products    of    the,    112 

Electric  energy.  Mineral  sulphides  as 
a  source  of,    208 

Electric    vehicle,     A     well-prized,     562 

Electric  Vehicle  Committee  of  Great 
Britain,  130,  310,  941) 

Electric  vehicle.  The  present  and  the 
future  of    the,    by  K.  Ayton,    740 

Electric  way.    The  song  ol    the,   455 

Electrical  apparatus  for  electrical  men, 
650,  665 

Electrical  Contractors'  Association  470, 
519 

Electrical  Contractors'  Association,-  The 
London    branch   of    the,    874 

Electrical  Contractors'  Association,  The 
policy    of    the,    664 

Electrical  Development  Association  ac- 
tivities, 14,  83,  161,  231,  627,  790, 
827,   975 

Electrical  Development  Association 
Salesmanship  Conferences,  449,  543, 
571,  578,  584,  650,  656,  774,  811, 
862,    967,  958 

Electrical  engineer  and  the  metallur- 
gist.  The,  946 

Electrical  engineering  industry,  The 
physicist    and    the,    642 

Electrical  Power  Engineers'  Associa- 
tion,   326,    490,    543,    645,    795,    94li 

tilectrical  proposals  for  Parliament  to 
consider.    New,   894 

Electrical  Review  and  the  industry, 
The,    by    15.    Longbottom,    695 

Electrical  Review  French  tour.  The, 
544,    580,    615,    664 

Electrical  Review  contributors,  763 

Electrical  Trades  Benevolent  Institu- 
tion, The,   456,  776,    827,    862,  910. 
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Electrical       undertakings, 

loans    for,    854 
Electrically-propelled      Marvhiiul.      The, 

796 
Electrically-propelled   ships,    419 
Electricians'    wages,    Reduction    of,    166, 

867,   942,  976 
Electricity        Advisory       Board,         S.E. 
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Electricity    Districts — 

Aire  and   Calder,   911 

East    of  Scotland,    810,    966 

North-East  Midlands,  120,  563,  007, 
919 

North  Lancashire  and  South  Cum- 
berland,  246 

North  Wales  and  Chester,  563,  583, 
6-29,    846 

North-west   Midlands,   201,  245 

South-East  Lancashire  (Interim) 
Electricity  .Advisory  Board,  56, 
166,  450,' 589 

South-West    Midlands,  36 


Electricity   from    the    winds,    911 
Electricity    inquiry  costs,  19 
Electricity    in    advertising,    519 
Electricity     in     mines  :  Report    of     the 

Secretary    for  Mines,    675 
Electricity  pays,  666 
Electricity      Supply     .Act,      1922     (.South 

Africa),   910 
Electricity      (Supply)     Acts,     1919      and 

1922,   The,    byH.    M.    Sayers,    472, 

631 
Electricity   (Supply)    Acts,    The    spirit  ol 

the,   469 
Electricity     supply    administration,     411 
Eleelricilv    supph     association     for    Ire- 
land,' An,   20 
Electricity    (Supply)    Bill,    The,    37,   299 
Electricity  Supply   Commercial   Associa- 
tion  concert,   The,  524 
Electricity   supply  for   the  South-Eastern 

and   Chatham    Railway,  2?2,  321 
Electricity    supply    industry.    Wages    in 

the,   343 
Electricity    supply     in     London  :   L.C.C, 

Committee's    report,    45 
Electricity   supply    in  the   Unileil  Sl.iles. 

by    F.    W.  .'Smith,  720 
.  Electricity    supply   problems,    b\    W.    S. 

Kennedy,    893 
Elei-trielty  supply,    Prmluce   in   exchange 

for,    479 
Electrification     of      German       railways. 

Tlie,    631 
I'lleotrification    of     railways    with     high- 

frequen 
Electrificati 

way.   The,  539 
Electrification,  Railway,  39.  827 
Electrodes,    Soderberg   electric     lurnace. 

281 
Electro-farming,    795,     898 
Electro-farming,    by    R.     B.     M.illhews, 

619,    818,    932 


Electro-farming  and    its   luturc     by    R. 

li.    Matthews,    737 
Electro-Harmonic      Society,    The,      454, 

489,    670,    795 
Electro-Harmonic    Society,    Manchester, 

.'■>24,    661 
Electrolysis,    The     legal    aspect    o(    the 

question  of,  by  P.  M.   Heath,  409 
Electrolytic  effect    of    alternating   super- 
nposed   upon    ilirect  currents,   The, 
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Electrons,    X-ray,    by     Prof.    K.    Whid- 

dington,   367 
Eliminating   the    carrier    wave   in    wire- 
less   telephony,    A     method     of,    by 

R.    Heather,    510 
Empire    Exhibition    at    Wembley    Park, 

The  British,    82,   182.    193    304,    626, 

769,    8-27,    864,   867,    910,   975 
Empire    patents,     Urilish,    275 
Empire    resources     and    Empire      trade, 

963 
Employes,   The    well-being   ol,   398 
Enemy   nations,  The  l.E.C.  and   former. 

984 
Energy,    94ti 

Energy,   Atmospheric,    796 
Engineering    Joint    Council,    The,    183, 

763 
Engineering,    Physics    and,    143 
Engineering  trade  negotiations.  The,  52 
Engineering    trade    of    India,    The,   844 
Engineering  trade  position.  The,  125 
Engineers'  ballot.   Result  of,  130 
Engineers'  Club   (London),  The,  88,  562 
Engineers'    guild.    An,    758 
Engineers'  salaries.    Power  station,    337 
Engineers,    The   classification   of,   873 
Engineers    under  foreign    laws,    British, 

217 
Engineers'  wages,  19,  83,  161,  197 
Englisli    Electric    locomotive.    An,   661 
English    Electric   works    at    Coventry   to 

be    temporarily    closed.    The,   413 
Equal    pay     to     men    and      women    for 

equal    work,    by    F.    G.    Edgeworth, 

Estimates   for    lighting    installations,    bv 
.Major  J.    C.   Connan,   620 

Estimating    for     internal      wiring     con- 
tracts,   by  A.    Kirk,   294 

Estimating  office  organisation,   by  J.   C. 
Connan,  676,  928,  989 

Europ<an    reconstruction,    Central,    111 

Euslon-Waltord     railway,    Th 
N.W.,    68 

Exhibition,     A    Birmingham, 
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Exhibition,    A    French,    484 
Exhibition,  A    G.E.C.,   666 
Exhibition    at    Beccles    (Suffolk),   975 
Exhibition    at    Brighton,    Electrical,   535 
Exhibition    at    Brussels,    Projected    elec- 
trical,   196 
i:xhibition  at   Cardiff,  The  Engineering, 
846  -SB. 

Exhibition    at    Douglas,    Electrical,    .520 
Exhibition    at    Edinburgh,    975 
Exhibition,     Electrical      Engineering     at 

the   Li^ge,   by    W.   PolydorofI,   150 
Exhibition     at    Glasgow,    Housing,    534 
Exhibition     at     Kilmarnock,    Electrical, 

483 
Exhibition    at    Manchester,    The    Hous- 
ing   and    Health,   15 
Exhibition    at    Prague,      A    permanent, 

943 
Exhibition     at    Sofia,     Proposed      irKcr- 

national,     7.58 
Exhibition    at    Stoke    Newington,    Elec- 
trical,  484,    524 
Exhibition   at  Swansea,    Electrical,   489, 

553 
Exhibition   at    Warrington,    266 
Exhibition,     Brewers',    6'27,    661 
Exhibition,     British     Empire,     82,     182, 
193,   304,    6'26,    759,    827,   854     867, 
910 
Exhibition,     Kinema,    347 
Exhibition,    Leominster    trades,    526 
Exhibition,     London    Medical,    535 
ILxhibition,    Marine     and     Small    Craft, 

Exhibition,  Milan  hotel   equipment,    941 

Exhibition.  "  Model    Engineer,"    900 

Exhibition,  Motor,     658 

Exhibition,  Nations'   Food,  394 

Exhibition,  Oil-fuel    appliance,    375 

Exhibitinn.  Physical    and    Optical     .So- 

Exhibition,'  Propose<l    Belgian    electrical, 

553 
Exhibition,         Proposed         internalional 
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Exhibition,     Radio,     357 
Exhibition,  Royal   Industrial,  274 
Exhibition,    Scottish    Motor,    375 
ICxhibition,   Southport   Industrial,  .535 
Exhibition,   Textile    Machinery  and    Ac- 
cessories, 647 
Exhibition,     I'nitp^l      States     Chemical, 

348 
Exhibition,     Woman's,    83,     142 
Exhibitions,      Local.     16,    .52.    305,    341, 
374,    412,    484,   489,    611,    524,    534, 
.536,    .5.52,    553,    (ftjfi,    666,    758,    765, 
868.    975 
Exhibitions.    "Wireless,"   53,   498,   506, 

.532.    569,    631 
Exide    batteries,    I,onge»itv    of,    900 
lixide   battery    service,   947 
Exide    wireless    batteries,     302 
Explosion  at  Gcrhuin  electro  works,  272 
IsxplcKivi's    in    coal    inines,    348 
l\xplosi\i's  in   Mines  Committee,   455 
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ICxport  irade.  The  American  tariff  and 
British-  electrical  engineering,  bv 
W.    P.    Digby,    513 


Exports  and.  import*)  of  cle-ctrical  goods, 
107,   262,  410,  623,  885,  959 

Exports  of  the  United  Stales,  Electri- 
cal,   991 

Extension,  Chester   electricity,  620 

Extensions    at    Stafford,    Electrieily,  525 


FACTORIES    and    vvork,h<jps,    Elec- 
tricity    in,   56,    74 
Factories  and    workshops  :   Home   ORice 

report.  Lighting    in,  102 
Factories :     Chief      Inspector's      report, 

Working    conditions    in,    139 
Factories ;   Inspeclor'ti    report.     Electri- 
city in,  102 
Factors  of    progress    in    the    electrical 

engineering      industry,     by     C.     H. 

Wordingham.    705 
Failures  of   resident    engineers  and  con- 
Fair    and    Market.   The    London,    11 
Fair   in    Madagascar,    Commercial,    976 
Fair,   Lemberg    Industrial,   2<i6 
F'air,    The    Norwegian,    374 
F^air,   The    Prague   Samplc-s,   342 
I'^air,    Trieste    Sample,    341 
Fair,    Vienna    International,    374 
Fans  in  winter,   947 
Faraday    Society,     The,     173 
Far   East  :   After    fifty    years  ;   ElecUical 

engineering     in    the,    by    C.    A.    M. 

Smith,   698,    803 
Farm,     Co-operative     power    supply    on 

the,   853 
Farm,    Electricity  on    the,   130 
Farm    lighting  plant  for  Algeria,   232 
Farm,  Water  newer  for  the,  by  W.  F. 

Lloyd,    19-2 
Fatalities,    56,   130,    166,    200,    275,    310, 

419,    489,    524,    838,    985 
Father's    sacrifice.    A,    454 
Federation    of    British    Industries,    The, 

959 
Federation    of      British      Industries    and 

Allied  debts.    The,   147 
Federation ,  of     British    Industries,    The 

next   president  of   the,   311 
Ferguson-Pailin       armour-clad       switch- 
gear,    301 
Ferranti     HO,0«0-volt     installation,     A  : 

The   Mangahao   transformer,   557 
Ferranti's,    Wellare    work    at,   945 
Fiat  Works,    Turin,    The   new     electric 

steel    furnaces    at    the,    662 
Field    coils.    Aluminium,   238 
Fifty    years  ago,    Notes    from    Reviews 

of,  748 
Fifty    years  :  Electrical     engineering    in 

the    Far     East,     .After,     by    C.     .A. 

M.    Smith.   698.    803 
Fifty    years.   Our,    687 
Filaments,       The       disintegration        of 

glowing    tungsten,    842 
Film,    A   suction-cleaner,    369 
Film    of    coaling    arrangements,    490 
Film   publicity,    828 
Films    in   electrical    propaganda,    484 
Finance  of  the   electrical  industry.   The, 

bv  J.   S.  Highfield,  719 
Finland,    Large    machines    in,    16 
Finland,    Protection    in,    975 
Finnish      Contractors'      .Association,    .A, 
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Fires,    200,    311,   384,  419 
Fires  and  cookers.  Large  electric,  656 
Fish    netting   by  electricity,  898 
Fitters,    Wages    of,    759 
Fleetwood      automatic      telephone      ex- 
change. The,  639 
Flood-lighted    sign,   \    large,    575 
Floodlighting,    An   example   of,   911 
Fluids     at    high     pressures.    Corrugated 

steel   pipes   and   tubes   (or,   646 
Fog  costs.  What  a,  771 
Fog  prevention,    795 
Food    Exhibition,    The    Nations',    394 
Foreign    trade.    Commercial    arbitration 

in,  505 
Foreign    trade    information.    The    collec- 
tion   of,    145 
Foreign    trade.    Our,    83,   232,   374,    552, 

692,  757,  900 
France    as   a   market     307 
France  revisited,   by'T.   Rich.  363,  400. 
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Freemasonry,    638 
"  Freezor  "   fan   competition,    626 
French    agrieullure,    Ek-ctricity    in,   249 
French  capital  in   the  Soar,  941 
French   companies.    New,    126,   231,  375, 

484,   519,   552,    666,   826,    901 
French    electrical    industry.  The,   53 
French    electrical    investments,    448 
French    exhibition.    A,    484 
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North    Metropolitan    Electrical     Power 
Distribution        Co.,        Ltd..         v.  ' 
Purity      Laundry,       Dyeing      and 
Cleaning    Works,   12 
Partner    liable,    although     partnership 

dissolved.    Former,   515 
Payment      for      electrical      accessorfes 

("  Mr."   or   "  Miss  "),  583 
Portarlington    Electric    Lighting    Co., 

50 
Postmaster-General,    H.M.,   v.    W.    H. 
Pearce,    E.     Pearce,    and    W.    R. 
.Moon,  863 
Rippingille    v.    Levs    Malleable    Cast- 
ings  Co.,    Ltd.,    894 
Robinson  v  Dannalt,  583 
Ryan   v.   Scammell   &    Nephew,    Ltd., 

894 
South    African    libel    action,    12 
South   African   trade  union  case,   411 
Southend,      High-      and      low-voltage 

lamps  for,  549 
Southern     Brazil     Electric    Co.,     Ltd., 

755 
T^k-graphie    Sans    Fil,    S.A.    Interna- 

tlonal  do,  i'.   Ambatralos,  7.54 
Theft  ol   electricity,    971 
Tr.imcar  driver  fined,  50 
Walsall        Hardware       Manufacturing 
Co..      Ltd.,      V.  ■   Electric      Com- 
ponenis,  683 
Weslminster    E.S.    Corporation,    Ltd., 

I'.   Wykeham  Studios,    Ltd.,   683 
Wireless    apparatus    fraud,  20 


Legislation,  German    electrical,  065 
Leicester    electricity    undertaking.    The, 

977,  985 
Leipzig  Fair,  The,  306 
Lemberg    Industrial   Fair,    266 
Leominster   Trades    Exhibition,    525 
Loners  for   jobs.  Form,  39 
Libraries  and    commercial    information, 

Local,  196 
Liebmann    memorial    prize,  624 
Li^ge  exhibition,    Eh^ctrical    engineering 

at  the,   by   W.    PolydorofI,  160 
Lifts,   Dangerous,  291 
Light,  A  new  traffic,  225 
Light   in    Royal    palaces.    Electric,   346 
Light  on  colour.  The  action  of,  962 
Light    up,    ple.i 


Light  without  heat.  77 


Al.rdare 
Aberdeen 
Abergele 
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LluHTlNo   AND  PoWEU  NOTBS — Continued 
Abertillery,  760 

Actringlon,  US,  Hi,  267,  306,  530,  089, 
S:ia 

Aldirk-y    lidgu,    666 

AlluiJ    (Linc.J,  aoi 

Almondsburj,  a76 

Allon,    666 

Anibluside,   M'J,    7'M 

Amesburj,   i-Ll,  976 

Artjentina,    306,    449,  901 

Ash  bur  ton,  450,   Oi!l,    760 

Ashford   (Kentj,  198,  589,  901 

Aehtun,  Vti 

Athboy   (Co.    Meath),   066 

Atherton,  376 

Athy   (Co.  Kildare),  306 

Auckland   (N.Z.),  629 

Australia,  16,  125,  161,  198,  233,  367, 
306,  342,  376,  449,  485,  520,  589, 
666,  760,   790,  829,  869,  901,  943 

Axbridgc,  520 

Ayr,  415 

Bangor,   449 

Bankstown   (N.S.W.),    376 

Barnes,  450,    829 

Barnsley,  942 

Barnstaple,   16,  85,  306 

Barrow-in-Kurness,   233,  306    343 

Bath,  125,  198 

Bath   (N.SW.),   342 

Bathurst    (N.S.VV.),    161,   829 

Battersea,  791,  982 

Bavaria,  982 

Bedford,  450,  666,  901 


Beii 


902 


Belfast,  342,  666 

Belgium,   162,  415,  869,   901 

Bengal,  23'i 

Bermondsty,  942 

Berwick,  869 

Bexhill,   125 

Be.iley  Heath,  790 

Biggleswade,   307 

Billericay,   196,  760 

Uillingham,   790 

Birkenhead,  53,  629,  666 

Birmingham,  829 

Bishop's  Castle,  415 

Blackburn,    198,  666,   942 

Blackpool,  307,  628,    790,   901 

Blackrock    (Co.   Dublin),    666,    829 

Blairgowrie    (Perthshire),   267 

Bognor,    267 

Bolton,   198,   589,    666 

Bo'ness,   415,  450 

Bootk-,  161,  666,  760 

Boston,    530 

Bradford,  415,   520 

Brazil,  198,  376,  760 

Brentwood,  666 

Brighton,  161,  307,  628 

Brisbane,   589 

Bristol,  520,   943 

British   Columbia,  307,   520,   983 

Brownhills,   367 

Bulgaria,   450 

Burgess  Hill,  869 

Burnham   (Berks.),  342 

Burnley,  342,   520 

Burriniuck   (N.S.W.),  869 

Burton-on-Trent,  85,  415 

Bury,  485    589,  829 

Buxton,  628 

Caerphilly,   370 

Canada,    16,    198,   267,    307,    415,    450, 

589,  666,  839,   983 
Cannock,  53,  415,  589 
Cannock  Chase,  530 
Canterbury,    161 
Cardiff,  589,  628,  829,  982 
Cardiff   (N.S.W.),  760 
Carlisle,  450,  982 
Carnarvon,  530 
Castleblancy,  307 
Ceylon,  84,  307,  829 
Chadderton,    790 
Chatham.   415 

Cheadle   and   Gatley,  760,   869 
Chelmsford,  307 
Cheslyn   Hay  (Staffs.),  161 
Chester.  161,   666 
Chesterfield,  16,  84 
Chichester,  638 
Chile,  760 

China,  398,  233.  307,  376 
Chippenham,    942 
Chislehurst,    135 
Chobham,  367 
Chorley,  790 
Chosen,  790 
Chudleigh,  233 
Chulmleigh    (Devon),  628 
Clacton-on-Sea,  983 
Clayton,  415,  53Q 
Clowne,  942 
Colchester,   198 
Connah's   Quay,   520 
Corea,  589 
Costa   Rica,   760 
Coventry,  10 
Crewe,  376 
Criccieth,    869 

Crieff    (Perthshire),  233,   4.50,    485,   628 
Cromplon    48.";.  5811.  H29 
Croydon,  16,   ,')3,   l(.-2 
Cullompton,  667 

Czccho-Slovakia,  16,  268.  760,  86!) 
Darlington,    53,  85,    126,   79(1 
Darwen.  16,  343 
Deal,  486 
Denbigh,  486 
Denmark,  342 

Denny    (Stirlingshire),    16,    982 
Derby.  620 
Devizes,  628 
Devonport  (N.Z.).  343 
Devonport,  450 
Dolgelly,  589 
Doncaster,  .'520,   667.  791 
Dorking,  198 


LiuliriNG    AND    PoWhK   NOIES— C'willniUtfd 
Douglas  (Isle  ol  Man),  16,  268 
Dover,  376 
Dublin,   162,  791,  942 
Duinlries,  16,  829 
Dundalk,  333,  415 
Dungarvan,    126 
Dunuiurry   (Co.  Antrim),  126 
Dunstable,  829 
Eastbourne,   53 

Hast   t.rinstead,  343,  376,   520,   791 
East  Ham,  268,  901 
I'^tbb,   901 
Ecuador,  381 

Edinburgh,  53,   126,  4.50,  589 
El.ctritily   Districts,  54,  268,  589,  791, 

983 
Elgin,  233,  486 
Eliund,  34J 
Emley,  268,  589 
Enniscorthy,   791 
listhonia,   85 
Eton,    791 
Exeter,  198 

Farnborough   (Kent),  198 
Eaversham,  520,    590 
Eeatherstone,  233 
Federated   Malay   States,  162 
Finland,   667 
Fiji,  486 
Fleetwood,    791 
Folkestone,  307 
Forest  of  Dean,   381 
Formby,  162,  198,  942 
France,    53,    135,    161,    233,   267,    307, 

343,  376,  485,  628,  760,  839,  901 
Fulham,  17,  416 
Fushun    (China),  376 
Gelligaer.  126,  381 
Germany,  638,  760,  869 
Gillingham  (Kent),   486,   520,  628 
Glasguw,    198,  268,  307,  450,  531,  667, 

869 
Glossop,   198 

Graaf-Rein<-'t    (S.A.),    629 
Grafton,  267 

Grahamstown    (S.A.),    983 
Great   Harwood,  628 
Great  Yarmouth,  368 
Greenmount   (Bury),   126 
Greenock,   198,   901 
Grimsby,   136 
Guildford,   760,  901 
Hackney,   486,  531,  902 
Halifax,    16 

Hammersmith,  416,    628 
Hanyang    (China),    198 
Harpenden,   791 
Hastings,  198,  307 
Hayward^   Heath,  268 
Heckmondwike,  943 
Helston,   198 
Hereford,   450 
Heston   and   Isleworth,   16 
Heywood,  126 

Highbridge   (Somerset),  943 
High    Wycombe,  486 
Hitchin,  268,  942 
Hoddesdon,   198 
Holland,  163,  376 
Holmlirth,   268.  415,   791,  943 
Hoole,  486 
Horsham,  869 

Hove    and    Aldrington,    450 
Howth  (Co.   Dublin),  667 
Hoylake  and  West  Kirby,  829 
Huddersficld,   590 
Illord,  531 
India,    198,    333,    268,    343.    590,    760, 

791,  829,  901 
Inverness,   381 
Inverurie.  4143 
Ipswich,  ]«2 

Ireland,  667,  791,  942,  982 
Islington,   308 

Italy,  268,  343,  376,  485,  790 
Jersey,  590 

Johannesburg,  308,  983 
Keighley,  590,  667 
Keith  (N.B.),  450 
Kelts  (Co.    Meath),    136 
Kettering,    17 
Kilkenny,  839 
Kilmarnock,  126 
King's  Lynn,  233,  902 
Kingston-cn-Thames,lG2,  268 
King  William's  Town  (S.A.),  869 
Kirkheaton,  667 
Kirkwall,    415 
Knaresborough,  343,  415 
Lampeter,  308,  415 
Lanarkshire,  381 
Lancaster,   869 
Langholm,  521 
Latvia,»16 
Lcamingtim,  268 
Leeds,   869,   942 
Lei-k,   162,  308 
Lees,  590 
Leith,  308 
L.-Mnn.   17 
Lichlicl.l,  268 
l,in...ln.    .V21 
Lisburn,  521 
Liv.-rpool,    162,  521 
Llanarth,  233 

Llandrindod    W.lls.   136.    415,  760 
Llandudno,  667,   829 
l.lanelfy,  343 
London,    17,    54,    126,    198,    269,    308, 

416,   486,  521,  628,  667.   791,  902, 

043,  982 
Londonderry,  983 
Luton,  590 
Lydney,  269,  308 
Lye,  791 

Lyme  Regis,  343 
M.nchynlleth,    607 
Maclean    (N..S.W.),   829 
Maid.-nhead,  621 
Maidstone,  869 
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Malton,  62H 
Malvern,  791 
Manly    (Sydney),  449 
Mansfield,   17,  416,   U38 
Marlborough,  54,  308,  943 
Maryborough,  760 
Mashain,  343 
Melbourne,   267 

Bridge,   943 
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Middlesbrough,  902 

Milford,  381 

Milnrow  (near   Rochdale),  869 

Mold   (Flint),   791 

Monmouth,   486 

Montrose,  416 

Moravia,  943 

Morley,  486,  531 

Morwell,  267 

Mynyddislwyn,  126 

Nanawatu-Oroua    (.\.Z.),    639 

New    Brunswick,    16 

Newcastle    (N.S.W.),  161,   376 

Newport  (Man.),   126 

New  South  Wales,  135,  666,  760 

Newton-in-Mayfield,  902 

New  York,   791,  982 

New  Zealand,  126,  343,  381,  450,  521, 

628,  760,  869,  943 
Nonoalco    (Mexico),    902 
Norden,   760 

Northern   Ireland,  308,  416 
North    Wales,   416 
Northwood,  590 
Norway,  307 
Norwich,   17 
Nottingham,  829,  943 
Nova  Scotia,  666 
Oakham,  902 
Okehampton,  343,  839 
Oldham,  416,  4«6,   829 
Onurio,  198,  307 
Orders,  Special  electricity,  85 
Oswestry,    54 
Oxford,   791 
Oxted,  54 
Paisley,    162 

Pembroke   (Co.   Dublin),   761 
Penang,  41G 
Penmaenmawr,   521 
Penybont,  233,  269 
Peterborough,  761 
Peterhead,    486 
Poland,   343 
Portmadoc,  343 

Portpatrick    (Wigtonshire),    982 
Portsmouth,  233,   416,  629,  869,   943 
Portuguese   East  Africa,    902 
Preston,  829 
Pretoria,  199 
Ouebec,  982 
Queensland,   233,   839 
Radclifle,  590,   982 
Ramsgate,  486 
Rawdon,   761 
Rawmarsh,   829 
Rawtenstall,    198 
Keigate,  17,  486,   913 
Renfrewshire,   85 
Retford,   308 
Ripon,  233,  629,  667 
Rochdale,  85,   136,    162,  381,   902 
Rochester    and   Chatham,  982 
Rockhampton,  760,  869 
Romsey  (Hants.),  943 
Rotherham,  54,  521 
Rothesay,  416 
Rothwell,  54 
Royton,  54,  590 
Rugby,  54 
Rumania,    760 

Russia,    162,   198,   666,    790,  982 
Ruthenia,  161 
Rye  (Sussex),  903 
St.   Annes-on-Sea,    343,    621 
St.   Helens,  451,  486 
St.    Marylebone,  486,    982 
St.    Pancras,  198,  416,  943 
Salford,  381,  521 
Sandgate,   17 

San  Jose  (Costa  Rica),   760 
Seaford   (Sussex),  269 
Seaton,  343,   416 
Selby   (Yorks.),   830 
Seoul,  589 
Shanghai,  307 
Sheffield,  943 
Sheringham,   869 
Shoredilch,  416 
Shre\vsbury,   199,  233 
Silverton   (Somerset),    830 
Skegness,   590 
Skipton,  830 
Sloaford,  902 
Slough,  486 

South  Africa,  199,  308,  629,  369,  982 
Southampton,  903 
Southend-on-Sea,  269,   590,   943 
Southport,  233,   521,   943 
South  Shields,  308,  381 
.Soulhwick,  629 
Spalding,  590 

S|)ecial    Electricity    Orders,    126,  269 
Spen borough,  343 
Stafford,  W2 
Staines,  4L6 

St.tinland    (near    Halifax),    870 
Stalvbrids;.'.    34:! 
Stepney,  269.  638.  667 
Stevenage.  486 
Stirling.  308.  41C 
Stockton-on-Tees.  136 
Stoke  Newington,  416.  521 
Stourport.   54 
Straits  Settletnents.  416 
Strctford.   54.  521 
Sunderland.  416,  629,  943 
Surbiton,  65 
Swanage,  486 
Swan   Hill    (Vic),   233 


„ ,..  and  Ptndlebury,  943 

Sydney,  16,  485,  790,  (tS 

Taringa    tQuwlUilaml^    520 

Tasmania.  589.  lt» 

Taumarunui    (N.Z.),    381 

Taunton,  233,  269 

Taurang  (NZ),  136 

Thanet,  308 

Thrapston,  85 

Tilbury,  943 

Toronto,  589,  829 

Torquay,  54,  521,  667,  982 

Torrington,   761 

Trichinopoly    (India),   198 

Truro,  870 

Turkey,  829 

Turton,  521 

Ullapool  (Ross-shire),  870 

Ulverston,  667  ,     ,__, 

United  Sut«,  17,  233,  308,  791,  9It2 

Urban   Electric  Supply  Co.,  to 

Vale  ol  Leven,  9ttl 

Venezuela,   162,^486,  761 

Victoria,   198,   306,  942 

Wakefield,   85,  521 

WaUasey,   381 

Walsall,  126,  381,  416,  982 

Waltham  Abbey,  830 

Wanstead,  902 

Wantage,  761,  943 

Warrington,  54,  451 

Waterloo-with-Scaforth,    521 

Watford,  17,  629 

Weardale,  982 

Wellingborough,  903 

Wellington   (N.Z.).  629.  943 

Wellington    (Somerset).  381 

Wclwyn   Garden   City.   521 

Western   Australia,    760 

Western    Highlands,  416 

Western   Victoria,  901 

West   Bron.wich,  233 

West   Ham,   17,   521 

West    Hartlepool,  17 

West  Kilbride  and  Seamill  (.AyrsBire), 
17 

Westminster,    269 

Weston-super-Mare,  590 

Wevmouth,  85.  791.  982 

Whitehaven.  85 

Wickford.  416,  486 

Wigan.  982 

Willesden.  .590 

Wintbledon,   120.   486.   .«1.   902,  982 

Winchcombe.  126 

Winchester.   450 

Windsor.   590 

Winnipeg.  267,   589 

Woking,  983 

Wolverhampton,  o4,   8a.  381.  «" 

Worthing.   521 

Wrexham.  17,  162,  if 

Wvnnum   (Queensland),  Jib 

Wynyddislwyn,  233 

Yeovil,  416,  791,  983 

York,  451 
I  ighting    in    factories   and    workshops : 

Home  Office  report,  102 
Lighting  in  the  Near  East,  Electric,  by 

E.  J.   Hawkins,  207 
Lighting     installations.     Estimates     lor, 

°by  Major  J.  C.  Connan,  020 
Lighting.    Legislation   on    'nduslriaL   74 
Lighting   plant  contracts,  bmall,  790 
Lighting   plant    in    Mexico,   499 
Lighting,    Salesmanship   in   relation   lo, 

571 
Lighting,   Street,  995 
Limits  in  large  machines.  Temperature, 

I  iner    An  electrically-equipped.  550 
Liners,   Ei.-ctric    grillors  on,  61^ 
Liners,   Electric  transatlanuc,  384 

LlQt'llJATIONS — 

Aabada   Trust,  123 

Abbott,    .Anderson   &   .\bbott,  940 

A.  C.   Sparking  Plug   Co.,  866 

Airey     G.,    &    Co.  (Electricians),    9i3 

Amalgamated    Radio    Telegraph    Co.. 

517 
Aqua  Electric  Co.,  899 
.Associated  Electric  Traders,  517 
Bedesco,   373 

Bell  Battery  Co.,  664,  825,  899 
Beta  Batteries,  81 
Blake,  W.  E.,  373 
Blakeborough  &  Rhodes,  586 
British    and   Allied    Electrical    .Agency, 

825,   973 
British    EU-ctric    Vehicles,    480 
British   Railwav   and  Tramway  inter- 
changeable Rail  Co.,  303 
Brolherton    Ediswan  Tubes  ami   Con- 
duits, 195 
Brolherton,  J.,  447,   517,  551 
Cesco,  825  .  ,    c     ■ 

Clarendon    Manufacturing    and    tngi- 

necring  Co.,  51 
Comparri  Wireless  Control  Syndicate, 

Conner  .Magneto  and  Ignition  Co..  123 
Corona   Lampworks  (Northern).  6M 
Dalziel's  Constant  Voltage  Patents,  S.5 
Doherty,  P.  S.  (Engineers),  973 
Eclipse    Carborundum     and    hlectrite 

Co..  303 
Electrads,  973 

Electrical    Industries,   81,   3.3 
Electrical    Development     and    binance 

Corporation,   195 
Electrical    Maintenance     Co.     (Uivcr- 

Eleclro-Motallurgical    EMr.ictlon.    973 
Fuller's    United    Electric   Worics.    SOS 
Globe   Supplies    (Electrical),  788 
Grimsbv   Electric   \  chicle  Co.,   13 
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GuiMford    Elcciricilr  Suppiv   Co.,  373 
Htlsb}-    Wireless    1  VIcgraph  Co..    112 
Horlon   .M.'inu(a<:luriii)<   Co..  23U 
*^"''?SJ  *  '^'"■"""'    '='"S'''Cering   Co., 
1.    I'.  I-..'  Elctlric  Co.,  195 
llford    Dry    Ballery    Co.,    123 
Inipt-ria  Co.,  123 
Lc.:,  .A.,  S  Co.,  51,  157 
Lctcnworth   lingineerin^  Co..  51 
.M..nsfieHi,    \V..   &   Co.,    31 
■J!""';'",''-"8'">rri"fi   Co..   51 
.MiUldiid    buxtric   Co.   (Soulhponl    C2o 
Alidlaiid  E:«lr!c  Rotary  Uloaing'Co., 

MiKlcrn     liktlrical     Supply    Co.,   7JU, 

\...ional   Ekclrjc  .Supply  Co.,  51,  82C 
Oliver    Pell     hlectric     jnd     Manufac- 
turing Co.,  Sbti 
I'lancI   EUctric  Co..  SI 
Portable     Klectrii;    .Motors.    ll9191.    664 
KapidSulimersible  Ship   Cleaner  Co., 

Kiiidk,'  lilaiichard  &  Co.,  230 

Khondda  l.;.mwa>s  Construction  Syn- 
dicate,   025 

Kickard,    W  right  &    Dean,  586 

Roberts    i.ius.   &   Hclloway,    IS 

Ro'as   .Motor   .Accessories  Co.,  62*' 

Suiljx    .M.inulacturing   Co.,    «2,    664 

Santler,    C,  &   Co.,   13 

Sa.xby   i    l-"armer,   788 

Schoop   Synuic:tle,   973 

Solectric   Co.,   303 

Southport  Iramway  Co.,  625 

Special   Productions,   81 

Splitdurl    Electrical    Co.,    866 

Standard  Cable  -M.inufacturinfi  Co  , 
866  '^ 

Standard   Electric    Sign    Co.,   788 

Slockwell   &   Ohms.   340 

Strachan,    Osivell    &    Co.,    866 

Stuart    Hi    .Moore,    123 

Submarine  .Motor  Ship  Cleaner  Syndi- 
cate, 899  •^  > 

Svyarren.   il 

Sivitl     Electrical     Co.,    517,    586,     788 

Technical     Intelligence    Seryice,    138 

Technical    Keyievv,    158 

Tredegars.  13,  123 

Troughion    &    Simnis,   788 

Tjne    Eleclric  Steel  Foundries,  826 

\arlev    Magnet    Co.,    866 

Warehuni   El.ctric  Supply  Co.,  447 

Watson's    Electric   Co.,    517 

"  Watt  "  Electrical    Co.,    730     823 

Weldrics,    750,     826 

Wholesale   Electrical   Co.,    31 

\yireless  .Appliances,  899 

iorkshiie  IncandescenI  Eleclric  Lamp 
Co.,  788  ^ 


Liyerpool  el-ctricily  and  Iramvyay  under. 

takings,  The,  906 
Ljungstrom   turbine   locomoliye.  The    21 
Load    building,     Dom.'slic,    by    W      A 

Gillott,  882  .      J     vv.     rt. 

Loading  of  a  current   transformer,    fhe. 

Loans       for      ..lectrical       undertakings. 

Guaranteed,  834 
Loca^_co-operaiioii,   by    H.  R.  Taunton, 

Local  exhibitions,   15,  52,  305,  341,   374, 
412,    484,    489,    511,    524,    534,    5.52 
5a3,  626,   600.  738,  765.  H68,   975 
Locomotive,  .\   ne»-  electric,  301 
UKomotlve,   .An   English    Electric,   561 
Locomotiye  orders,   French,  305 
Locomotive,  The  Ljungstrom,  21 
Locomotive,   The   Ramsay   tuVbo-eleclric, 

Locomotivej.    Eiectric,    848 
Locomotives,     Electric,     by     Sir    V.    L. 

Locomotives,     South     African  railways: 

Electric,    751 
Log    and    speed   indicator,   .A    ship's,    28 

-r,!^'^^^   '^"»"'"-    Watford    Railway, 

The,    68  ' 

London  branch  of  the   E.C..A.,  The,  874 
London  Commerce  Degree  Bureau    New 

G20  ' 

London  "  County  Hall,"  New,  88 
London     County     Hall,     The     electrical 

equipment  of  the,   151,  18C 
London    ICIectrical    Engineers,    5(>8,    838 
Lonikm  ^electricity      supply      an.l      the 

Undon,     Electricity  supply    in  :  L.C.C, 

lo.nniillee->   report,   45,  109 
London    l-air   and   .Market,  The,  11 
London   M,.,lir;,l   Exhibition,  The,  5.15 
I^jndon.  str.ri  t    aceid.nts.  381 
London    transport   organisation.    948 

2?S        '    '""P.* ■"•<!.    The    closing    of. 

London's  great  white  way,  346 
Looking     forward.    680 
Loud-speaking    feat.  .A,  .525 
Low    Falls,     T'he    development     of    small 

water   p<iwers   and,   by   Prof.    .A.    H 

Gibson.   7.30 
Low-temperature   carbonisation,   497 
L'Oyonniihe  moulded    insulation,  124 
Lubrication  of  Vertical  gas  enginis.  The, 
.     by  M.  S.  Mason,  951 
Lydney  powi.T  station,   5.52 


MACHINERY  and    traction.    Electri- 
cal,  by  Prof.   S.   p.  Smith,  716 
M;.chinery    into    Ausirali:,.    lmp<.rt:iiion 

of,  197 
Machinery,    Swiss   prices  of.  .520 
Machines.  Temperature  limits  in  larce. 
801  ,' 
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M.tdagascar,  Commercial  fair  in,  976 

Madagascar,    Radium   from,  884 

Magnetic  atom,  The  new,  165 

Magtietic  susceptibilities.  The  applica- 
tion of  oscillating  valve  circuits  to 
the  measurement  ol  dielectric  con- 
snints   and,  by    J.   E.   P.   Wagstall, 

.Magnetism,   The  origin   of,   462 

Magneto,  A  new  13.  L.   I.  C,  536,  574 

Magneto  drives,    10 

Maidstone,  Remotely-controlled  sub-sta- 
tions, 333 

Malaya,  Electrical  installations  in 
IJritish,  236 

Managers,   Good  and  bad  works,  764 

Manchester  Electro-Harmonic  Society. 
524,  661  ■" 

Manchester  engineering   trade.  974 

Manchester  Steam  Users'  Association 
The,    942 

.Manchester.  The  Housing  and  Heiillh 
Exhibition  at,  15 

Mangahao  transformers  :  The,  .A  Fer- 
ranti     llO.OOO-volt     installation,    557 

Manitoba   hydro-electric  scheme.  A,  644 

Mansfield  electricity  supply  under- 
taking, 25d 

.Manufacturer.  Reflections,  past  and 
presi-nt,   ol    a,   by    H.   Hirst,    696 

Manufactures.  Some  British,  721 

Manufacluring  position,  The  effect  ol 
water-power  development  abroad  on 
our,  by  W.  T.  Wardale,  2311 

Marine  and  Small  Craft  Exhibition,  The, 
793         ,  ' 

Marking  and  description  of  goods,  with 
special  reference  to  origin,  False, 
by   T.   Rich,   148,   184,  243,  279.   313 

Marking  goods  for  fndia,  414 

Maryland,   The  electrically-propelled,  796 

iMasts,  Amateurs'  wireless,  310 

Matter,  The  atoms  of,  by  Dr.  F  W 
.Aston;  496 

Maximum  demand   problem,    \,   4t(!) 

Mazda    lamps,  374 

Medical  Exhibition,  London,  535 

Medicine:  its  progress  during  the  last 
twenty-five   years.    Electricity  in,    by 

E.  P.  Cumberbatch,  711 
Mediterranean,  Electric  traction  between 

the  North  .Sea  and  the,  890 
.Meg  insulation  tester.  The,  533 
.Merchandising,    Hints   on   radio,   by    W 

F.  Crosby,    990 

Merchant  ships.  Electrical  propulsion  of, 

by  A.    Regnauld,    171 
Mercury  boiler  and  turbine.  First,  632 
Mirz-1'rice      66,00«-V     protective      gear 
with        Beard-Hunter      compensated 
pilot,   210 
Messages   from    eminent  -Americans,   703 
Messages    from    many  quarters,  689 
Metallic  state.  The,  201 
Metallurgical  conditions,   French,  868 
Metallurgist,  The  electrical  engineer  and 

the,    946 
.Meter  and   instrument   work,   Some  use- 
ful   adjuncts    in,    by    G.    E.    Moore, 
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--    testing,  .An  arrai 
by   J.   H.  Willingha...,  ... 
Meters,    liritish-made :    Electrical     mar- 
kets   of    South    America,    by    ?.    F. 
Martin,    641 
Meters   for    the     Sydney     City    Council, 

Electricity,    375,  449 
Metric    equivalent    scales,    385 
.Metric    system.   Extension  of   the,   94 
.Metric  weights   and    measures.  Decimal 

coinage   and,  835 
Metropolitan-Vickers    activity,    483 
Mefropolitan-\'ickers  new  showrooms  at 

Birmingham,   976 
Metropolitan-Vickers  roll  of   honour   un- 
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McM,  ,,,     I  .^lilin;;    plant     in,    499 
Miillifirl    ,  I.  >  111,  ,,1    nol.-s,   449 
Midi.. II. 1    .I,-,  1,1.  ,il    Hade,    The,    30 
Midland    iradc,  376,    518 
Milan  Hotel  Equipment   Exhibilio 
Mine   explosion,  American,  848 
Mineral  sulphide: 

cn<rgy,  208 
Miners'  electric  lamps  in  Australia,  570 
Miners'  lamps,    633 

Miners'  "  pillarless  "  elMtric   lamps,    ,57 
Mine.   Committ™-,    Explosives   in,    453 
Minw:    Ele^ctriolly  in,  Report  of  the  Sec- 
retary   for    Mines,    675,   922 
Min;-i,    Wireless    telegraphy    in,    419 
.Minimum    charge.    Consumers    and    the. 

Ministry  of  Transport  rules  and  orders, 
705 


Mi. 


795 


Klodrl   Engineer    Exhibition,    900 

Model    Engineers'  social,  794 

Motlern  imprbyements  in  rolling  stock, 
by  C.  J.  Sfxncer,  86 

Molecules  in  a  magnetic  field.  The 
orientation  of,   703 

Mont   Blanc  electric  cars.  764 

.M.jrwell  power  scheme.  The,  by  H.  R. 
Harper,    782 

Morwcll,  'I^he  German  briquetting  ex- 
perts for,  94 

.Motor,   A    large,    129 

.Motor-ciele  Show,  The.   827 

Motor   Exhibition,  Scottish,  375 

Motor  Exhibition,  The,  658 

Motor  vehicles.  Standardisation  of  elec- 
trical i^uipmcnt  for,  874 

Motors,  A  simple  and  inexpensive  method 
of  testing  induction,  by  F.  A.  Cook. 
192 

Mouliliil   insulation,   f.'Oyonniihe,  124 

Municipal  electrical  undertakings,  160 


Municipal  Tramways  Association  (Inc.), 
Annual   conference,  368,  408,   463 

.Municipal  undertaking.  Rural  supply 
from    a,  489 

Municipal  work,  Eleclric  vehicles  lor, 
282 

"  Murray  "  report  on  electrical  under- 
takings.   The,    955 

Museum,    Belgium  Electrical,  200 

Museum,    Th..    Welsh    National,    620 
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Narrow  inscape.    A,   "280 

National      ..\ssociation      of     Supervising 

Electricians,   454,  632,    796 
National    Joint   Board,  The,    889 
National    Physical    Liiboratory,   The    an- 
nual   inspection    ;ind    report,    30 
.Nations'   F'ood    Exhibition,  The,  394 
Nations,     The  nerves    of     the  :  The  ro- 
mance of  the  subiiKirine  cable,  by  R. 
Belfort,    76,     133 
Near   East,  Cable  service   to,   483 
Near     East,     Electric    lighting     in    the, 

by  E.   J.    Hawkins,  207 
Nerves  of     the    nation.    The:    The    ro- 
mance of  the  submarine  cable,  by  R. 
Belfort,  76,  135 
Netherlands  railways,    Eleclrificalion  of, 

249 
Newcastle    electrical    contractors,     757 
Newcastle,   SaleGmanship  Conference   at 
958 

New    Companies — 

Acfne  Radio   ValVe   Co.,  313 

Adair,    P.,   601 

Aerophones,   313 

Ajax   Production   Engineers,  457 

"  All  British  "  Wireless  Manufactures 
Co.,  276 

.Almondsbury  and  District  Electric  Sup- 
ply   Co.,    239 

Alpha  Eleclric  and  Oxv-Acelylcnc 
Welding  Co.,  276 

Ames,   F.    \\\,  672 

Angus   Railwa\    Control,    97 

Anode  Wireless  and  Scientific  Instru- 
ments,  565 

.Ashley  Wireless  Telephone  Co.,  131 

.Aspden     FTywheel     Dynamotor    Syndi- 

Association   of   Municipal  Traders,   420 
Astro  Eleclric,  304 
Austin,    G.,    67.) 
Auto-Bulbs,  601 
Bann    Syndicate,    4.57 
Barlow  &  Redruth,   457 
Harrington,    G.    F.,  &  Co.,    840 
Barron,  R.,  22 

Bartrum,    Roylance    &    Co.,    565 
Beckett  &  Anderson,  313 
Bell,   C,    .566 

Birmingham  Radio  Sr  Engineering  Co., 
799  OB, 

"  B.  N.  B."  Wireless,  312 

Bolton    Wireless    Installation    Co.,    97 

Bower    Electric,   635 

Bowyer-Lowe  Co.,  986 

Bristol    Carbide  Co.,    601 

British    Broadcasting  Co.,   986 

British  Fhclriral  Maintenance  and 
Insurance   Co.,  58 

British    Generator    Co.    (1922),   386 

British  Laboratory  Ware  -Association, 
492 

British  Radio  Manufacturers'  and 
Trailers'  .Association,  875 

British    Radio   Sales   Co.,    276 

British  Radio  Wireless  Manufacturing 
Co.,   672 

British    Wireless  Supply  Co.,   168 

Broadcast  Wireless  Co.,  457 

Broadfield  Radio  Co.,   767 

Broadheath  and  District  Manufac- 
turers' Association,   131 

Butterworth  &   Co.   (Glasgow),   239 

Car  Electrical  Service,  203 

Cardiff    Electric  and    Wireless   Supply 

C.  A.  'V.  Small  Tools,  348 
Champion  Sparking  Plug  Co., 
Chantrill    (Guy)    &    Co.,    22 
Ch.iplin   Bros.   (Birmingham),  672 
Charmlyn    Electrical  Co.,  767 
Chudleigh    Electric    Light    and    Powei* 

Co.,   22 
Cinema   Broadcasting,   312 
Clarcmont,  Johnson  &■  Co.,  131 
Collier,  T.  F.,  &  Co.,  276 
Continental    Automatic   Telephone  and 

Electric  Co.,  529 
Cook-!  &  Whitfield  Wireless,  437 
Crieft   Electric    Su|»ply   Ci»,   636 
Crust,   R.,  348 

Crystophone  Manufacturing  Co.,  767 
Cryator   Cowl    Insulators,    767 
Corwen    Electric   Light  Co.,  312 
Cullompton   Electric   Supply  Co.,    97 
Dagno,   913 

Darimont  Electric  Batteries,  420 
Douthwaite,    L.   W.,   &  Co.,  798 
Dunn   &   Co.,  Cheltenham,  203 
Elcctois,  420 
Electrads,     168 
Electric    Dep6t,   386 
Electrical   and   General    Cleaning    Co., 

58 
F-lectrical    Instruments    (LecKls),    131 
Electricians,    303 
Electricity   House,    ,58 
Electrix, '635 

Elgin    Electric  Supply  Co.,   313 
Exceloid    Co.,   240 
Excelsior    Magnetic  and    Ignition   Co., 

276 
Fcrrvside  Electric  Supply   Co..  948 
Foster.    C.   R..   4.57 
Francis.  W..  &  Co..  493 
Gayton    Park    Electricity  Co.,   SSS 


S^EW    CuMP.yMES — ccntinucd. 
General       Engineering      and       Electric 

Welding  t.-i,.,    !I7 
General    W  ir.  I.ss     131 
Harris  S:    Russell.   672 
Hartnell  Hiring  Co.,  239 
Haslam,    U.,    &  Co.,    386 
Hayner  Engineering    Co.,   457 
Heath    .Machines,    799 
Henrion    Carbons,    .563 
Hesketh,  B.,  313 
Highfield    EJwttrical    Co.,    348 
Hodgson   (London),   97 
Holborn  Radio  Co.,  673 
Holmes    Si   James,    799 
Home   Radio  and    Electric  Co.,  'ZUi 
Howard.  F.  G.,  23 
Hull  Wir.l.ss  Co.,  239 
Hukh.M.n.   .\.,    131 
Hui.hinson   Phonoph.ine  Co.,  913 
Inslijulioii   of    Engineering   Inspectioni 

Inventions  Developments,  986 

Irish   Power   Syndicate,  492 

Irr.idiant   Lamp    V\orks,  566 

Jamieson,   W.  &  J.,   240 

Joclax,  204 

Jones,    F.    J.,    &   Sons,    168 

Jones,  J.,  &  Co.,   Nottingham,  5B3 

K.H.E.  Ignition   Co.,   875 

Knighton    Electric    Supply   Co,,    240 

I. amp  Caps,  799 

Lang   Squire   Wireless    Manufacturing 

Co.,    492 
Lincoln    Electric    Co.,   420 
London   Electric    Stores,   798 
Lumens,   348 
Luminograph    Co.,   840 
Magniphone   Co.,  9l3 
Maguire,    H.,   799 
Manchester   Radio  Co.,  276 
Manchester  Wireless   Installation   Co., 


97 


•gate  and    District    Electrical    Co., 
3,76 
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Markes,  Ward  &  Co.,  636 

Markethill    Electric    Light    and   Power 

Co.,    565 
Marshall    Electrical  -Co.,   840 
.Metalite   Co.,   .529 
MidlanJ  Flexible  Metallic  Tubing  Co., 

913 
Mid-i.nd   Motor    Factors.  1.31 
.Midl.ind    Wireless   Manufacturing    and 

Supply    Co.,   204 
Milford   Haven    Electric    Welding   Co., 

767 
Mirror  Silvering   Patents  Development, 

799 
Morgan  &  Taylor's  R.adio  Eleclric,  97 
Mosley    Instaliatiuns     539 
Mote,  E.,  &  Co.,  506 
Motors,  Machinery  and  Metals,  2t)4 
Murray   &   Ramsden,    348 
Napier    Wireless,   348 
National   Engineering  Supply  Co.,   42(1 
Native  Lamp   Co.,   840 
Newcastle  Carbide  Co.,   001 
Nicholson   &  Lord   (Walsall),  437 
Northern    Auto    Electric    Services,   203 
Oxford    Wireless    Telephony    Co  ,    840 
Pembroke  Motor   and   Electrical    Engi- 
neering Co.,  492 
P.  E.   T.   Luminous  Ads.    348 
Pickvance,   339 
Portniadoc      Electrical     and      Wireless 

Supplies,  565 
Power    Securities   Corporation,    566 
Pressland   Electric   Supplies,  913 
Prince,    H.   S.,   565 


636 


Pyne    Manuf,acturing    Co..    2^9 

Radiant  Electrical  Co.,   58 

Radio   Appliances.   339 

Radioelcctrico,    168 

Radio  Components,   430 

Radio  Equipment   Co.,    131 

Radio    Installations,    430 

Radiophones,   131 

Riidio  Recorders,  948 

R:idio    Service,  376 

Roberts   Bros.    (Engineers),    798 

Robins  Eledrical  and  Wireless  Dcpul 
and   Institute,  '276 

Richards'    Hardware,     799 

Richards,  J.,  &  Co.  (Electrical  Engi- 
neers), 97 

Richardson.    R.   J.,  &    Co.,    131 

Ros  Taylor,  420 

Rowe,    Hyde   &    Co.^   565 

Runbaken  Magneto  (Jo.  (.Scotland),  635 

Scott    Insulated   Wire  Co.,    313 

Scottish  Wiieless  Telephone  Supplies, 
240 

Semnle,  131 

Sidebotloin,    V.    A.    (Dukinfi.ld),   492 

.Sound   Amplifiers,   131 

.Southern    Radio    Supplies,  873 

South  Wales  Wireles-s  Installation  Co., 
240 

Standard  Wireless  Supplies,  312 

Sliven,  A.    P.,   97 

.Stockport   I..,amp  Co.    131 

.Sugden,  G.   F.,    &    Co.,   340 

Sullivan,   H.   W..  673 

Sunderland,    Leo.    S:   Co.,    767 

Taylor's   Enginivrlng    Co..    565 

3  B  Telephone  Manufacluring  Co..  840 

Thames    Valley    Electric   Supply    Co., 

Tingley   Wireless,  673 
Tofield,    H     C.   97 

■Jndergroiind  Electric  Railways  Dining 

Club,   339 
Union    Wireless    Co.,    313 
I'notis,   271 

W:.Ui.ns    (Liverpool),    (i35 
Wok   and    District    Electric    Lighting 

Co      875 
Wisii-R.  tovery    .Syndicate,   168 
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Ntw  Companies — continued. 
Walcrloo     Wirele^^    Co..     71)7 
Webster  &    AlUord,    539 
Weldrics  (1923),  798 
Western  Union  Code  Co.,  31:3 
Western  Wireless  Telephones,  S40 
West  Kilbride  EUctric    :.nd    Li^liliny 

Co.,  798 
Whal..-),  R..  (i35 
White  S:  Mantle,  98U 
Whitside,    Bloomfiild   &   Co.,  WJl 
Wholesale   Wireless  Co..  913 
Wicktord  and  District  Eleelricily  Su|j- 

ply   Co.,   168 
Wilkinson's    (Liverpool),    875 
Willesden  Electric,  SSB 
Wilson  Hartnell  (Installations),  303 
Wilton    Wireless   Co.,    HM 
Wireless  Components,  492 
Wireless    Corporation,  168 
Wireless   Installations,    5(>5 
Wireless    Service,    767 
Wireless  Telephorcs,  131 
Wood,   T.,   S;  Co.,    63B 
Vatcs,    F.,  i    Son,    18 
Yeovil  Electric  Liyht  and    Power  Co., 
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witch      with      overload       release,      A 

rotary,  970 
wilchtjear.     Industrial     and     mining- 
type,  138 
inie  switch,  A   new,  659 
Tok  "       interlockinij      switch-plug, 

Ihe,   503 
Tok  ■■  switch,    A    new.    935 
r.um.ars,      Devici-     to    prevent    back 

runninjj  of,   851 
nit-Ad-Shade,  The.  923,  935 
L'nil  "   time  switch.  The,  548,  753 
Utility  "      toaster-fire.      The,      176; 

Multiple   toaster.   The,  851 
acuum  cleaner,  .\  hand,  301 
ohmeters   for  wireless  sets,  427 
kobster  n:agnot  li^jhl.  The,  753 
Weico  "   gas-prool   hand   lamp,  The, 
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South   Wales    industry,    30U 
South     Wakb,      Licensing      ele 


232 


Sew      ELEcruicAL       Devices.      Fittinos 
AND   Plant — 
"  Ace  "    lighting    fitting.    The.    138 
"  Adjusto-Lite  "  fitting.  The.   445 
Air  compressor,  .^n   electrically-driven, 

809 
Aircraft.    A    night    landing    light    for, 

426 
Ammeter,    New  automobile,  970 
Ampliphone,   The,  611 
'*  Angelus  "    dual-reflector     fire,     The, 

923 
Armature  and  commutator  testing  de- 
vice. An,  31 
"  Arora  "  fire,   A    new,  369 
••  Baker  "   lamp   shade.  The,  300 
"  Ballsok  "   insulating    beads.    103 
Bitterv-charging    motor-generator,   37t 
"  Bell"  electric   washer,   622 
Hrolt    \eon  spark    gauge.    The,    176 
"  Bulle  "   electric  clock.    The.    31 
Burglar   alarm,   A.  923 
"  Ccag  "    pillarlcss    lamp.    The,    338 
Call-bo.\    apparatus.    Telephone.    923 
Call-recording     apparatus     and      line 

stabiliser.    A  telephone.  639 
"  C.  &  H.  Junior  "  wireless  set.  The, 

622 
"  Chad  "   wireless  battery.  The.  176 
Cookers.    New  electric.    71 
Daysohms  safety  welding  device.  The. 

70 
Delivery  van,  A  5-cwt.  electric,  263 
"  E.   &  D."  plug  adaptor.  The,   71 
Efesca   radio   telephone    receiver.    The, 

659 
"  Elcctri-Gas  "  range.   The.    263 
*'  Electric©  "         photographic         plate 

drier.  The.  300 
Electrodes     for     welding      non-ferrous 

metals.  752 
Elverson   oscilloscope.    The.    138 
"  Esla  "   overhead    line    fuse    connec- 
tor. The.  369 
'*  Excelsior  "     electric     toaster.     The, 

753 
**  Faico  "  rustless  steel  fires.  611 
"  Filterlite."    The   Holophane,   923 
Fire.  A   new  electric.   611 
*'  Freczone  "  refrigerator.  The,  337 
Gas   engine  power  set,   A.   810 
Gas  lighter,   -"^n  electrical,   71 
G.E.C.    wall  plugs,   369 
Geipcl  float-type  steam   trap.  The,   753 
Hart   tumbler  switch.  The,   104 
'*  Hcatrae  "    developments.    New,    31. 

548 
"  Homelite  "  lighting  plant.  The,    lOS 
Hygrostat,  .An  electric,  622 
"  Ilrin  "  daylight   lamps,  503 
"  K.B.B."       microscope      illuminant. 

The,  32 
Kettle  suspender   for  electric  fires,  lOJ 
Lathe,  A  4-in.   power,  548 
"  Lawrence  "      heater-softener.      The. 

176 
"  Little  Giant  ■'  rail  drill,  The,  136 
"  Losles  "        automatic       lemperatur.. 

controller.  The.  935 
"  .\faco  "     adustable      template.     Th<  . 

104,  301,  753 
"  Magnet  "    cooker,   A   new,    970 
Magnet    equipment.    A    novel    lifting. 

659 
M.B.   electric  soldering  iron.  The.  415 
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RAILWAY    ELECTRIFICATION    IN 
JAPAN  :     A    WELCOME     CONTRACT. 


At  tlie  annual  meeting  of  the  English  Electric  Company, 
Limited,  reported  in  the  Electrical  Review  for  May 
19th,  Sir  C.  E.  Ellis,  the  chairman,  was  able  to  refer  witli 
satisfaction  to  the  important  contracts  that  the  company 
Lad  secured  during  the  year,  such  contracts  including 
important  railway  electrification  work  in  Spain  and  in 
Japan.  He  added  that  on  all  sides  there  were  signs 
that  public  works,  too  long  delayed,  were  shortly  to  be 
put  in  hand,  and  in  this  respect  the  future  was  full  of 
promise.  Equally  confident  hopes  have  been  entertained 
by  other  electrical  manufacturing  companies,  and  that 
there  was  very  good  ground  for  such  expectations  is 
proved  by  the  announcement  which  we  were  able  to  make 
in  our  last  issue  of  the  placing  of  a  very  substantial  con- 
tract for  electric  locomotives  for  the  Imperial  Govern- 
ment of  Japan  with  the  English  Electric  Co.  Sir  C.  E. 
Ellis  remarked  in  the  speech  referred  to  that  railway 
electrification  had  made  relatively  slight  progress  in  this 
country,  less  on  technical  than  on  financial  grounds,  but 
he  proceeded  to  refer  with  pride  to  the  main-line  work 
that  had  been  executed  in  England,  namely,  the  L.  and 
Y.  and  the  N.E.  electrified  sections,  by  British  concerns 
— Dick,  Kerr  and  Siemens  Bros.— and  as  evidence  of  the 
readiness  and  determination  of  the  English  Electric  to 
continue  to  hold  the  position  thus  secured,  he  said  that 
instead  of  continuing  to  manufacture  such  equipments 
in  two  works,  they  were  now  concentrating  at  Preston 
the  whole  of  the  output,  with  the  technical  experience 
and  staff  of  both  concerns. 

He  instanced  this  arrangement  as  one  of  the  advantages 
following  upon  the  existence  of  the  combination.  It  is 
at  the  Dick,  Kerr  works  at  Preston  that  the  important 
order  from  the  Japanese  Imperial  Government  Railways 
will  be  executed.  The  contract  is  for  34  complete  elec- 
tric locomotives,  and  its  value  is  more  than  half  a 
million  pounds  sterling.  The  receipt  of  this  order  come« 
at  the  best  possible  moment  for  several  reasons. 
It  will  further  impress  the  world  (not  excluding,  of 
course,  authorities  connected  with  Home  railways  shortly 
to  be  electrified)  with  the  technical  ability  of  British 
electrical  engineering  concerns  to  carry  out  large  electric 
railway  equipment  business;  it  mtvkes  known  the  fact 
that,  in  spite  of  all  our  difficulties,  we  can  successfully 
cope  with  foreign  competition,  particularly  that  coming 
from  America,  and  in  ti  market  where  America  has 
stored  considerable  successes  of  late  :  and  it  declares  in  a 
vn-y  emphatic  way  that  the  lock-out  is  a  thing  of  the  past 
:Mi(i  that  British  workers  and  British  employers  have 
settled  down  to  business  in  earnest.  Not  less  important 
tlKin  tlu>se  considerations  is  the  knowledge,  which 
should  be  widely  spread  abroad,  that  the  order 
wiis  secured  after"  the  fullest  investigation  by  Japanese 
fii-iineers  into  the  electric  railway  systems  in  operation 
in  "different  parts  of  the  world,  owing  to  the  confidence 
of  these  engineers  in  the  excellence  of  British  design  and 
workmanship.  The  order  represents  the  whole  Japanese 
Government  requirements  for  loconH>tives  up  to  the  end 
of  192;?,  for  those  main-line  railway  sections  which  are 
to  be  electrified  at  once.  There  is  little  doubt  that  the 
big  things  that  are  in  prospect  at  homo,  .and  abroad 
justify  the  view  that  we  shall  henceforth  become  accus- 
tomed to  six  and  seven  figure  electrical  contracts.  May 
they  speedily  become  as  familiar  and  as  common  as  the 
four  and  five  figure  orders  hn.vo  h«en  in  recent  times. 
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The  report   of  the  Automatis  Traiu 
Automatic  Train    Control  Committee,  which  has  just  been 
Cantrol.  issued,  marks  an  important  stage  in  the 

application  of  electrical  control  to  rail- 
way operation  in  this  country.  Nowhere  in  the  world 
has  railway  travel  been  raised  to  a  higher  degree  of 
safety,  but  the  human  element  has  not  been  eliminated, 
and  the  most  elaborate  systems  of  signalling  cannot 
afford  protection  against  mistakes  by  enginemen.  That 
such  errors  can  be  guarded  against  by  automatic  elec- 
trical appliances  has  been  proved  beyond  dispute,  and 
the  Committee,  after  a  full  investigation,  concludes  that 
the  case  for  automatic  train  control  has  been  made  out. 
If  on  account  of  the  cost  the  complete  system  cannot  be 
installed  at  present,  the  Committee  recommends  that  a 
partial  system  be  introduced  at  selected  stop  signals,  and 
a  committee  of  experts  be  formed  immediately  to  stan- 
dardise the  apparatus.  'Apart  from  the  gain  in  safety 
to  passengers  and  personnel,  this  means  work  for  the 
electrical  industry,  worth  more  than  a  million  sterling, 
while  the  complete  scheme  would  cost  4|  millions. 


The  important  power  station  which  is 
Proposed  Visit  to  being  erected  by  the  Union  d'Electricite 
Gennevilliers  for  the  supply  of  electricity  to  Paris, 
and  of  which  we  gave  a  brief  account 
i;i  our  issue  of  April  14th,  is  of  exceptional  interest  to 
British  engineers,  and  is  attracting  a  great  deal  of 
attention.  As  we  indicated  in  the  article  above- 
mentioned,  it  is  designed  to  contain  generating  plant  of 
200,000-kW  capacity,  with  facilities  for  extension  to 
320,000  kW,  and  is  therefore  the  largest  undertaking  as 
yet  projected  in  Europe,  if  not  in  the  world.  The  live 
generating  sets  already  installed  are  rated  at  40,000  kW 
each,  and  are  supplied  with  steam  at  355  lb.  per  sq.  in. 
by  25  water-tube  boilers ;  the  air  for  cooling  the 
generators  is  circulated  through  a  closed  circuit,  and  is 
tself  cooled  by  the  water  of  condensation,  thus  recover- 
ng  the  heat  liberated  in  the  alternators ;  the  feed  water 
s  further  passed  through  the  oil-coolers  and  through 
heaters  fed  with  steam  from  turbines,  heating  it  nearly 
to  boiling  point;  the  distribution  pressure  is  60,000 
Tolts;  the  switchgear  and  underground  cables  will  work 
at  this  pressure ;  in  the  outer  areas  overhead  mains  will 
be  used,  comprising  in  all  250  km.  of  route.  The  design 
of  the  plant  as  a  whole  is  unique,  and  will  well  repay 
the  most  careful  investigation. 

We  feel  sure  that  many  of  our  readers  would  cordially 
welcome  an  opportunity  of  visiting  this  installation,  and 
we  propose  to  make  the  necessary  arrangements  to  enable 
them  to  do  so ;  for  this  purpose  we  have  approached  the 
Union  d'Electricite,  which  has  very  kindly  expressed  its 
hearty  approval,  and  suggests  that  the  visit  should  be 
made  towards  the  end  of  September  next.  Obviously  it 
is  important  for  us  to  ascertain,  at  the  earliest  possible 
date,  the  number  of  persons  who  would  take  part  in  the 
proposed  excursion,  in  order  to  make  due  preparation 
for  their  comfort  and  convenience;  we  therefore  invite 
all  readers  who  are  interested  in  the  proposal  to  com- 
municate with  us  as  soon  as  pos.sible.  By  doing  so,  they 
will  not  commit  themselves  in  any  way  to  participation 
in  the  visit;  that  will  be  a  matter  for  them  to  determine 
after  they  have  received  particulars  regarding  the  date, 
the  period,  and  the  cost  involved,  but  none  of  these 
points  can  be  settled  until  we  have  in  our  hands  sufficient 
information  to  enable  us  to  proceed  with  the  preliminary 
arrangements. 

Tentatively,  to  aliord  a  basis  for  consideration,  we 
suggest  that  the  party  might  leave  London  on  Friday, 
September  22nd,  and  return  on  Monday  night,  Septem- 
ber 25th,  and  that  the  inclusive  cost  might  be  about 
8  guineas,  but  it  will  be  clearly  understood  that  these 
sugge.stions  are  only  a  first  approximation. 

Besides  Gennevilliers  power  station,  there  are  other 
extremely  interesting  installations  to  be  seen  in  France 


to-day,  and  some  may  wish  to  extend  their  itinerary  to 
cover  a  few  of  these,  such  as  the  hydro-electric  under- 
takings at  Grenoble,  and  certain  new  steam  power 
stations.  Whether  this  is  feasible  or  not  will  again 
depend  upon  the  number  desirous  of  taking  part  in  the 
tour,  and  we  invite  readers  who  contemplate  doing  so 
to  indicate  their  preference  for  either  (I)  a  four-day 
excursion  to  Paris,  or  (2)  an  eight-day  tour,  including 
Paris,  Grenoble,  &c.  Obviously  arrangements  can  be 
made  for  all  the  visitors  to  take  the  former,  and  for 
those  who  so  desire  to  prolong  their  stay  and  take  part 
ii.  the  latter. 

If  our  proposal  meets  with  an  adequate  response,  we 
shall  at  once  proceed  with  the  arrangements  and  publish 
the  details  in  an  early  issue,  so  that  ample  time  will  be 
available  for  suggestions  to  reach  us  for  the  improve- 
ment of  the  scheme;  and  again  we  invite  iTumediate 
reply  from  those  who  are  interested. 


There  is  a  persistent  call  from  all 
The  High  Price  classes  of  consumers  of  electricity  for 
of  Coal.  lower   charges,  and,    indeed,  if  electri- 

city is  to  attain  its  proper  position  in 
modern  civilisation,  a  considerable  reduction  in  prices 
is  imperative. 

It  cannot  be  said,  however,  that  the  present  prices  of 
electricitj'  in  this  country  are  exorbitant,  having  due 
regard  to  the  expense  entailed  in  generating  the  energy. 
The  remedy  is  therefore  the  lowering  of  production 
costs,  and  this  may  be  achieved  in  a  number  of  direc- 
tions. Efficiency,  thermal  and  managerial,  must  be  im- 
proved, but  every  engineer  already  devotes  constant 
attention  to  this  point.  Wages  can  be  reduced;  under 
the  exi.sting  agreements  the  reduction  is  still  in  progress 
as  the  cost  of  living  falls.  Another  method  is  to  secure 
a  fuller  use  of  the  generating  plant,  striving  toward  the 
100  per  cent,  load  factor;  this  is  dependent  upon  lower 
charges  and  the  development  of  the  "  off-peak  "  load. 
There  remains  yet  another  way  in  which  production  cost& 
may  be  reduced — the  obtaining  of  cheaper  fuel. 

Kecently-issued  annual  reports  of  electricity  under- 
takings show  that  in  spite  of  reductions  in  this  direc- 
tion, ranging  from  4s.  to  10s.  per  ton,  the  price  of  coal 
remains  at  far  too  high  a  level.  Although  among  the 
foremost  in  the  upward  race  of  prices,  coal  seems  to  be 
very  tardy  in  returning  to  the  normal,  compared  with 
other  materials. 

The  electrical  engineer  of  West  Ham,  Mr.  F.  W.  Purse, 
reports  that  while  the  coal  consumption  per  kWh  sold 
has  improved  from  4.1  lb.  in  1914  to  3.77  lb.  at  the  pre- 
sent time,  the  fuel  cost  per  unit  has  advanced  from  .31d. 
to  .96d.,  the  average  price  of  coal  per  ton  being 
44s.  8^d.,  as  compared  with  13s.  lid.  in  19Id.  Even 
at  Cardiff,  situated  in  the  South  Wales  coalfields,  the 
average  price  to  the  electricity  works,  during  1921-22, 
was  36s.  7d.  per  ton,  representing  .625d.  per  unit  sold. 
At  Manchester  the  fuel  cost  per  unit  was  about  .66d.,  a 
comparatively  low  figure  which  may  have  been  due  in 
part  to  the  purchase  of  coal  from  the  American 
continent. 

The  recent  reductions  in  the  price  of  domestic  coal 
were  so  drastic  that  it  has  been  suggested  that  they  might 
have  happened  earlier  and  more  gradually.  Can  it  be 
that  this  is  the  case  with  the  coal  we  use  for  the  pro- 
duction of  electricity?  And  may  we  suggest  that  an 
appreciable  reduction  in  price  is  possible?  The  coal- 
owners  usually  counter  any  such  suggestions  with  alle- 
gations of  exorbitant  rates  against  the  railway  com- 
panies, while  the  latter  indignantly  repudiate  the 
charges.  Having  in  view  the  position  of  Cardiff,  we  are 
inclined  to  think  that  perhaps  the  railway  companies  are 
not  wholly  to  blame,  and  to  look  to  the  coal-owners  for 
further  justification  of  high  coal  prices. 
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220,000-VOLT    TRANSMISSION     CONSTRUCTION     IN     CALIFORNIA. 


(Communicated). 


The  persistentiV  increasing-  denianiis  for  clieap  power  by 
the  residential,  industrial,  and  agricultural  interests 
of  the  State  of  California  are  being  attended  bv  many 
far-reacliing  developments  in  the  economic  generation 
and  distribution  of  electrical  energy,  particularly  that 
of  hydraulic  derivation. 
At  the  present  moment 
interest  is  focused  upon 
upon  the  construction 
of  the  220,000-volt 
transmission  system  of 
the  PaciKc  (las  &  Elec- 
tric Co.  serving  the  San 
Francisco  Bay  country, 
which  may  be  described 
as  the  gravity  centre  of 
power  consumption  of 
the  State.  The  con- 
structional work  is  be- 
ing pressed  forward 
with  all  speed  so  that  it 
iriay  be  brought  into 
service  in  anticipation 
of  the  coming  winter 
load. 

Cheap  power  is  the 
most  critical  issue  con- 
fronting the  varied 
interests  of  the  State, 
represents     the    cheapest 


Fig.  1.- 


and     to-day    hydro-electricity 
and    most    efficient    form     of 
energy  available.        The  State  is  deficient  in   domestic 
coal   resources;   it  is   dependent  upon  British  Columbia 


able  relief,  while  the  apprehension  that  the  oil-fields  will 
become  exhausted  within  the  next  two  decades  has  ren- 
dered the  economic  outlook  extremely  precarious.  When 
oil  was  first  struck  it  became  a  formidable  competitor 
to  coal.  It  was  sold  in  Los  Angeles  at  Is.  a  barrel, 
which  was  equal  to  the 
best  bituminous  coal  at 
•ts.  a  ton.  But  as  the 
means  of  storing  the 
liquid  fuel  upon  the 
fields  and  its  ciieap 
movement  to  tiie  coast 
through  pipe  lines  were 
improved,  the  price  of 
this  commodity  rapidly 
rose  owing  to  the  liigher 
figure  which  it  could 
conmiand  in  foreign 
markets.  In  1916  oil 
commanded  3s.  3d.  a 
barrel  in  San  Francisco, 
but  in  July,  1920,  it 
had  soared  to  approxi- 
mately 8s.  a  barrel, 
whicii  w;v.s  C(|uiyarfent  to 
bituminous  coal  at  32s. 
per  ton. 

Fortunately  the  State 
is  richly  endowed  with  extensive  hydraulic  resources. 
the  adjacent  Sierra  Nevada  mountain  range  acting  as  a 
huge  condensing  screen  and  catchment  area,  while. 
normally,    the    rain    and    snow    precipitation    is    some- 


-PiT  RivKii  '220,00()-voi,T  Transmission  Link,  looking 
Towards  Sacramento  Valley. 


The    penstocks   in    the 
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generating  sets  are  being  mstalled. 


and  Australia  for  its  supplirs  of  this  commodity, 
but  the  use  of  such  fuel  is  handicaiii>cd  by  the  import 
duty.  The  alternative,  oil,  though  found  in  abundance 
throughout  the  State,  is  unable  to  extend  any  appreei- 


what  heavy.  During  the  past  decade,  however,  pre- 
cipitation has  decrea.sed.  with  the  result  that  it  has 
become  necessary  to  venture  upon  extensive  and  costly 
conservation  schemes  for  the  storage  of  the  water  among 
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the  mouutaius,  it  being  necessaiy  in  some  instances  to 
provide  sufficient  storage  for  about  200  days  a  year  to 
ensure  an  adequate  uniform  flow  to  the  power-houses. 
Conservation  difficulties  have  compelled  the  various  cor- 
porations to  venture  to  more  distant  reaches  of  the 
mountain  watershed  to  satisfy  their  requirements,  and 
tliis  action  lias,  in  turn,  necessitated  recourse  to  some- 
what large  installations  and  high  transmission  pressures 
to  render  the  laojects  coumiercially  profitable. 

Some  years  ago  the  Pacific  Gas  iV  Klectric  Co.  launched 
a  huge  and  com)>rehensive  project  comprising  what  are 
known  as  the  Drum.  Spanlding,  Stanislaus.  Hat  Creek, 
Wise,  and  Pit  lUvcr  projects.  The  schemes  are  distinct 
in  that  they  represent  individual  developments,  but,  at 
the  same  time,  are  intimately  interconnected.  Exxlusive 
of  the  Pit  River  scheme,  this  company,  the  largest  organi- 
sation of  its  character  in  the    State,    is    operating    28 


from  other  comiMnies  and  to  cope  with  the  rapidly- 
rising  demand,  induced  the  company  to  commence 
operations  upon  the  Pit  River  development  in  Novem- 
ber, 1920.  This  hydraulic  field,  when  fully  exjjloited, 
will  furnish  over  350,000  kilowatts,  but  initial  opera- 
tions-were confined  to  the  completion  with  all  speed  of 
plant  No.  1,  with  an  ultimate  capacity  of  93,000  h.p. 
This  is  the  most  distant  generating  station  of  the  com- 
pany, being  250  miles  north  of  the  San  Francisco  Bay 
countiy.  in  which  the  company  has  to  dispose  of  more 
than  one-half  of  its  total  load.  It  is  in  the  heart  of  the 
Cascades,  70  miles  east  of  the  town  of  Redding,  and 
midway  between  Mounts  Lassen  and  Shasta.  The 
power-house  carries  two  35.000-kVA  generators  operat- 
ing under  a  static  head  of  474  ft.,  the  water  being 
delivered  througli  96-in.  penstocks  under  a  pressure 
of  !!>(•  111.   per  sq.  in. 


Fio.  3.— Type  or  Susi'Ension  I.\sui.atoi{  AtJOPTEL)  on  220,000- 
VoLT  Line. 

Fig.  4.— St.\xdard  Type  of  Tovvrk  on  T.angent  Sections. 

Conductors  for  two  circuits  strung  and  temporarily 
supported  on  pulley  blocks. 

hydro-electric  plants  with  an  aggregate  rated  capacity  of 
325,000  h.p.  In  addition,  it  operates  four  steam  stations 
situate  in  tlie  heart  of  the  San  Francisco  district, 
with  a  collective  output  of  150. S3()  h.p..  bringing  the 
grand  total  to  481,836  h.p.  During  tlie  year  1920  this 
undertaking  sold  1,042,265,939  kilowatt-hours — an 
increase  of  19.97  per  cent,  over  the  preceding  year — 
out  of  a  total  production  of  1,475,678,673  kilowatt- 
hours,  of  which  total,  however,  126,063,215  kilowatt- 
hours  were  purchased  from  other  sources.  The  con- 
nected load  for  the  year  was  847.049  li.p. — commercial 
iind      residential     lighting,     326,99'.'     ii.)..  :     industrial. 


-FofNIi\TIOXS    FOR    STANDAHI)   ToWKH,    SHOWlNd    AMI'l.l. 
SPACING    AT  POOT. 


198,813  h.p.  ;  agricultural.  l.!5.537  h.p-  with  a  system 
load  factor  of  64.9.  an  average  daily  load  of  225,191 
}i.p.,  and  3J7,190  h.p.  as  the  highest  <liiily  peak  regis- 
t«red    during  the  twelve  months. 

The  necessity  to  reduce  the  purchase  of  jiower  en  bloc 


Fig.  C- 


Tvi'E  of  Towkh  i;si:ii  at  Angee, 
or  Cables. 


SHOW  IXC.  Staggekino 


The  remote  situation  of  the  power-house  and  the 
necessity  to  transmit  the  power  direct  to  the  centre  of 
demand,  250  miles  to  the  south,  occasioned  considerable 
discussion  and  investigation  of  transmission  pressures. 
The  maximum  hitherto  attained  upon  this  network  has 
been  110,000  volts,  but  the  success  of  the  242  miles 
transmission  at  160,000  volts  from  Big  Creek  to  Los 
Angeles,  and  the  165,000-volt  line  of  the  Great  Western 
Power  Co.,  186  miles  in  length,  from  Cariboti  to  the 
outskirts  of  San  Francisco,  led  to  the  consideration  of 
the  possibility  of  venturing  successfully  beyond  the  last- 
named   pressure. 

Iv-onomic  factors  comjielled  such  action  if  possible. 
The  fact  that  the  Pit  River  development  would  ultimately 
yield  350,000  kilowatts  necessitated  the  reduction  of 
the  number  of  the  transmission  circuits  to  the  minimum. 
If  the  pressure  of  110,000  volts  had  been  adopted,  at  least 
eight  lines  would  have  been  required  to  conduct  the 
energy  to  its  destination,  and  the  need  to  space  the  cir- 
cuits an  adequate  distance  apart  would  have  precipitated 
complications  and  iirodigious  expense  for  right-of-way 
and  ])atrolling,  while  the  capital  investment  would  have 
lieen  decidedly  heavy.  As  the  result  of  the  researches 
and  calrulatiims  which  were  made,  it  was  estimated  that 
a  220. 000- VI  lit  ciiciiit  would  lie  able  to  carry  a  maximum 
load  (if  1  10.01)0  1;W.  with  a  transmission  loss  not 
exceeding  8  )ier  cent.,  but,  as  the  average  load  woulil 
))robably  not  exceed  120.000  kilowatts,  it  was  calculated 
that  the  loss  could  be  kejit  down  to  3.5  per  cent,  per 
100  miles  of  circuit.     Line  construction  would  be  appre- 
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ciably  reduced  because  tlie  capacity  of  one  220-kilovolt 
circuit  would  be  equal  to  four  lines  at  110  kilovolts, 
while  the  capital  cost  and  transmission  losses  of  one  220- 
kilovolt  line  would  be  about  one  half  of  tliuse  incidental 
to  four  110-kilovolt  circuits  having  the  same  aggregate 
ca])acity.  The  conditions  of  the  165,00U-volt  line,  such 
as  the  Great  Western  Power  Co.  had  adopted,  were  also 
closely  scrutinised,  but  it  was  ascertained  that  one  220- 
kilovolt  circuit  would  be  able  to  carry  as  much  as  two 
l(J5-kilovolt  lines  and  show  an  appreciable  saving  in 
capital  cost  and  maintenance  charges,  as  well  as  in 
transmission  losses. 

The  supreme  problem  with  regard  to  the  undertaking 
was  the  selection  of  the  insulator  to  support  the  con- 
ductors and  ,  to  withstand  the  electrical  stresses, 
and  before  this  part  of  the  work  was  taken  in  hand 
elaborate  researches  were  conducted.  These  are  not  yet 
wholly  completed,  but  they  were  advanced  to  a  sufficient 
degree  to  permit  construction  to  be  put  in  hand.  The 
insulators  favour  the  usual  design  with  porcelain  disks 
set  in  a  string,  except  that  the  lower  end,  as  may  be  seen 
from  the  accompanying  illustration  (fig.  3),  is  appreci- 
ably modified.  The  standard  suspension  type  comprises 
l;i  superimposed  disk  elements,  but  the  second  and  fourth 
from  the  cable  clamp  are  of  larger  diameter,  thicker  in 
section,  and  are  practically  distinct  in  themselves,  being 
somewhat  reminiscent  of  the  cloche  type,  with  heavier 
insulation  between  the  two  bottom  units  and  the  main 
suspension  string  above,  the  enlarged  diameter  of  the 
second  and  fourth  disks  enaljling  tliem  to  act  somewhat 
as  a  static  shield  and  to  prevent  excessive  leakage  of 
electricity  at  the  point   of  maximum  electrical  stress. 

With  the  broad  exception  of  the  insulator,  there  lias 
been  no  marked  departure  from  the  standard  practice  of 
the  companj'  as  adopted  upon  its  110-kilovolt  circuits, 
which,  as  the  result  of  several  years'  service,  have  proved 
highly  efficient.  The  towers  on  the  tangent  sections 
follow  the  usual  design,  except  that  they  are  larger, 
permitting  the  three  conductors  of  each  circuit  carried 
on  either  side  to  be  set  more  widely  apart.  On  ancles 
a  new  design,  or  rather,  a  modification  of  standard  prac- 
tice, lias  been  introduced.  Two  standard  towers  are  set 
side  l)y  side,  but  each  lias  only  two  outwardly  projecting 
conductor  brackets,  which  are  staggered  in  relation  to 
one  another.  By  reference  to  the  accompanying  illus- 
tration (fig.  (i),  sliowing  the  stringing  of  the  conductors 
iv  position,  it  will  be  seen  that  the  right-hand  tower  has 
the  two  top  brackets  retained,  while  on  the  left  tower 
the  two  bottom  brackets  are  preserved.  The  two  towers 
are  connected  by  two  transverse  trusses,  from  each  of 
which  the  third  conductor  of  each  circuit  is  suspended, 
l)ut  these  two  cables  are  similarly  staggered.  The 
airangement  is  somewhat  interesting,  because  it  provides 
an  isosceles  triangular  disposition  of  the  three  wires  of 
each  circuit,  with  tlie  one  conductor  passing  through 
the  tower  forming  the  apex  and  the  two  outer  conductors 
the  base  of  the  triangle.  This  disposition  has  not  only 
permitted  economical  rigid  construction,  but  has  de- 
manded less  steel  than  otherwise  would  have  been 
required.  The  guard  wire  is  carried  over  the  top  of  the 
tower  in  the  usual  manner. 

Hard-drawn  copper  has  been  ciuploycd  for  tlie  con- 
ductors, and  it  is  interesting  to  remark  tliat  the  con- 
tract for  this  part  of  the  et|uipment  represents  the 
largest  ever  placed— 11,000,000  lb.  At  the  time  this 
transmission  line  was  taken  in  hand,  the  Anaconda  Cop- 
per Co.  had  just  compl-ted  the  establishment  of  its 
refineries  and  finishing  mills  at  Black  Kagle,  .Montana,  so 
t1iat  it  was  aide  to  accept  the  fulfilment  of  this  contract 
upon  tlie  spot,  instead  of  transporting  the  copper  matte 
to  New  Jersey  for  refining  and  re-shipping  the  finished 
product  across  the  Continent  as  formerly. 

Of  the  11,000.000  lb.  of  copper  strand  for  the  two 
220-kilovolt  circuits  ordered,  9,000,000  lb.  was  made 
up  into  rope  strand  of  500.000  circular  mils.  This  is 
approximately  equal  to  a  diameter  of  0.9  in.,  and  is 
composed  of  seven  copper  wires  stranded  together, 
seven  of  which,  in  turn,  are  stranded  to  form  the  com- 
plete cable  of  49  strands.     Of  the  remainder,  1,200,000 


lb.  were  made  up  into  250,000  circular  mils  standard 
strand,  and  the  outstanding  800,000  lb.  into  cable  of 
4/0  and  3y0  B.  &  S.  gauge,  7  strand,  respectively. 
Each  circuit  is  201.5  miles  in  length,  extending  from 
the  Pit  No.  1  power-house  to  the  special  sub-station 
which  has  been  built  between  Sacramento  and  Vacaville, 
and  comprises  27.7  miles  of  518,000  circular  mils  steel 
core  aluminium  cable  and  173.8  miles  of  the  500,000 
circular  mils  copper  cable. 

The  manufacture  of  the  copper  cable  occupied  ten 
months,  and  220  freight  cars,  each  of  50,000  lb.  capacity, 
were  required  to  transport  it  from  the  Black  Eagle  mills 
to  the  railway  stations  adjacent  to  the  route  of  the  line. 
The  copper  conductors  alone,  as  delivered  at  destination 
ready  for  stringing,  represented  an  investment,  of 
nine  million  dollars — say  £1,800,000 — or  one-fourth 
the  total  cost  of  the  transmission  line. 

The  special  terminal  which  has  been  built  near 
Vacaville  occupies  a  plot  of  'JO  acres  of  land.  It  has 
cost  £250,000  to  build  and  equip,  and  here  the  pressure 
is  reduced  from  220,000  volts  to  110,000  volts,  which 
is  the  standard  maximum  pressure  of  the  company's 
high-pressure  system.  This  station,  in  addition  to 
dispatching  the  current  at  110  kilovolts  over  the  50- 
nule  transmission  line  to  the  Claremont  sub-station  at 
Oakland,  where  it  is  turned  over  to  the  general  distri- 
bution system  at  60,000  and  54,000  volts  high-pressure 
and  the  varj-ing  low  pressures,  has  also  one  incoming 
and  one  outgoing  110,000-volt  circuit  connecting  to  the 
I10,()00-volt  line  extending  from  Drum  to  Cordelia, 
which  passes  a  few  miles  to  the  north. 

So  far  as  the  transformer  ecjuipment  is  concerned, 
both  for  stepping-up  at  Pit  River  and  stepping-down  at 
Vacaville,  this  does  not  show  any  marked  departure 
from  existing  practice,  except  that  the  units  are  larger 
and  of  heavier  construction.  The  most  important  equip- 
Hient  at  the  southern  terminal  is  the  20,000-kVA. 
11,000-volt,  3-phase,  60-cycle  synchronous  condenser 
operating  at  GO  revolutions  per  minute,  with  direct-con- 
nected exciter.  There  are  two  of  these  set.s — one  for 
each  circuit  and  floating  on  the  line  to  maintain  the 
voltage.  They  are  the  largest  sets  of  their  type  yet 
built,  excelling  those  installed  in  the  Ra<j:le  Uoik  station 
of  the  Big  Creek,  240-mile,  150,000-volt  transmission, 
which  are  of  15,000-kVA,  6,600-volt.  50-cycle  capacity 
at  375  revolutions  ))er  minute.  In  the  ca.se  of  the  Pit 
River  installation,  it  is  estimated  that  the  cost  of  the 
transmission  line,  with  the  synchronous  condensers,  is 
approximately  25  per  cent,  less  than  what  would  have 
been  incurred  had  the  condensers  been  omitted. 

It  is  computed  that  the  present  installation  will  meet 
the  requirements  of  the  company,  owing  to  the  provision 
of  the  two  circuits  having  a  combined  normal  carrying 
capacity  of  210,000  kilowatts,  until  the  final  stage  of 
the  hydraulic  development  is  taken  in  hand.  Doubtless 
the  220-kilovolt  pressure  would  have  been  adopted  pre- 
viously but  for  the  fact  that  the  generating  units  were 
considered  to  be  inadequate.  .\  very  large  unit  is  essen- 
tial to  bring  the  line  up  to  voltage,  and  it  is  considered 
bv  the  engineers  responsible  tor  the  design  and  con- 
struction of  the  Pacific  (tsis  &  Electric  development 
that  the  35,000-kVA  generators  installed  in  the  Pit  River 
plant  represent  about  the  smallest  units  which  should 
be  used  with  a  transmission  line  of  the  voltatre  and  length 
adopted.  Hitherto  the  demand  for  a  220-kilovolt  pres- 
sure  has  not  been  experienced,  but  it  is  believed  that  it 
will  now  be  extensively  adopted.  .\lready  another 
Californian  company  has  decided  to  convert  its  lonsr- 
distance  transmission  to  232.000  volts,  to  reduce  the 
capital  investment  upon  transmission  line.s  in  connection 
with  the  big  hvdro-cleotric  development  which  it  li.is  in 
hand,  and  the  additional  power-houses  which  are 
being  broutrht  into  successive  ojieratioti.  Proviiled  the 
loatl  upon  the  line  can  he  maintained  at  between  120.000 
and  140.000  kilowatts,  it  is  iiuiintained  that  the  cost  per 
kilowatt-mile  can  be  reduced  IxMow  that  of  n  lower 
voltage,  nlthoush  the  total  cost  per  mile  for  the  S '20, 000- 
volt  transmission  line  is  about  twice  that  for  110,000 
volts. 
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THE     ANNUAL    CONVENTION     AT    WOLVERHAMPTON. 


The  New  President. 

\Vk  have  i>ieasuie  in  reproduciug  a  portrait  of  Lieut. - 
Col.  W.  A.  Vignoles,  U.Si.O.,  M.I.E.E.,  president  of  the 
I..M.E.A.  for  ilie  year  1922-23.  Col.  Vignoles  is  well 
known  as  the  electrical  engineer  to  the  Grimsby  Corpora- 
tion, and  has  taken  a  promijient  part  in  promoting  the 
development  of  electricity  supply  on  commercial  lines; 
in  this  connection  he  has  furnished  valuable  data  to  the 
Institution  of  Electrical  Engineers  and  the  British 
Electrical  Development  Association,  and  his  paper  at 
the     Convention     gave 


{Continued  from  page  905,') 

for  three  inonths.  H^  was  then  promoted  Lieut. -Colonel, 
and  appointed  to  command  the  9th  Battalion  Northum- 
berland Fusiliers,  which  was  in  action  on  March  21st 
and  22nd,  1918,  during  the  great  German  offensive, 
and  again  in  April,  when  for  ten  days  it  took  i)art  in 
the  battle  of  the  Lys.. 

Col.  Vignoles  was  awarded  the  D.S.O.  in  1917,  and 
received  a  bar  to  it  in  191i8;  he  was  also  twice  men- 
tioned  in  dispatches.- 

Demobilised  in  February,  1919,  Col.  Vignoles  carried 
'  out    a    scheme    for    the 


rise  to  an  interesting 
discussion,  which  is  re- 
ported in  this  issue. 

Col.  Vignoles  may  be 
said  to  have  inherited 
engineering  gifts  as  a 
family  characteristic, 
being  the  son  of  the 
late  Mr.  Hutton  Vig- 
noles, M.Inst.C.E., 
and  grandson  of  the 
late  Mr.  Charles 
Blacker  Vignoles, 
F.R.S.,  M.Inst.C.E., 
(a  past-president  of 
the  Institution  of  Civil 
Engineers).  He  was 
educated  in  France, 
and  received  his  tech- 
nical training  at  the 
City  and  Guilds  Tech- 
nical College,  Fins- 
bury,  under  the  late 
Dr.  Silvanus  P. 
Thompson,  F.R.S.  On 
leaving  college  in  1891, 
he  entered  the  works  of 
Messrs.  W.  T.  Goolden 
and  Co.,  electrical  en- 
gineers, as  apprentice, 
and  worked  through 
the  various  depart- 
ments; in  1B93  lie  was 
placed  in  full  charge  of 
an  electrical  coal-cut- 
ting installation  at  a 
Durham  colliery,  but 
in  189i  he  returned  to 
the  manufacturing  side 
of     the      industry     as 

draughtsman  at  Messrs.  Crompton  ct  Co.'s  works, 
Chelmsford  ;  lie  became  chief  draughtsman  in  189G,  and 
for  three  years  was  responsible  for  the  mechanical  de- 
sign of  all  the  machinery  manufactured  there,  both 
d.c.  and  a.c,  besides  preparing  schemes  for  tenders. 
From  1899  to  1901  Mr.  Vignoles  was  an  assistant  engi- 
neer with  Sir  A.  B.  W.  Kennedy,  preparing  plans  and 
specifications  for  various  undertakings ;  he  was  resident 
engineer  for  Sir  Alexander  Kennedy  at  Grimsby,  in 
charge  of  the  erection  of  pl.int  and  the  laying  of  mains, 
and  in  1901  he  was  appointed  electrical  engineer  to  the 
Corporation,  a  position  which  he  still  occupies. 

"  Joining-up  "  in  September.  1914.  he  received  a 
commission  as  Major  in  the  10th  Battalion  of  the  Lin- 
colnshire Regiment,  which  went  to  France  in  January, 
1916:  on  July  1st  of  that  year  Major  Vignoles  went 
"over  the  top"  at  tlie  head  of  his  company,  and  re- 
ceived a  wound  which  brought  him  back  to  England, 
but  in  December  he  was  in  the  field  again,  was  pro- 
moted second  in  command  of  the  battalion,  and  served 
with  it  until  November,  1917,  being  in  chief  command 
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extension  of         the 

Grimsby  electricity 
works,  which  he  had 
submitted  to  his  Com- 
mittee in  1914;  until 
then  the  whole  of  the 
supply  had  been  direct 
current,  but  the  new 
scheme  provided  for 
generation  at  6,000 
volts,  a.c,  and  a 
2,500-kW  turbo-gene- 
rator was  installed, 
resulting  in  a  large 
reduction  in  the  cost 
of  generation.  His 
war  experience  has  en- 
abled him  to  import 
into  conmiercial  pur- 
suits, particularly  in 
relation  to  his  staff 
and  workmen,  the 
virtues  of  a  very  good 
regimental  officer, 
combining  with  a 
thoroughly  democratic 
feeling  a  strong  sense 
of  discipline. 

Besides  articles  con- 
tributed to  the  tech- 
nical Press,  Col  Vig- 
noles read  a  paper  in 
1 90C  before  the 
I.M.E. A.  on  the 
efficiency  of  steam 
jilant,  and  one  in  1914 
on  the  commercial 
development  of  electri- 
city supply  in  mode- 
rate-sized towns.  On 
tlie  latter  occasion  he  suggested  t'hat  the  I.M.E. A. 
siiould  appoint  a  Committee  with  a  view  to.  for- 
mulating a  scheme  by  which  a  co-operative  system 
of  puhliiity  could  be  set  on  foot  fiu-  the  benefit 
of  electricity  supply  generally :  as  a  result  an 
I.M.E. A.  Electrical  Development  Committee  was  formed, 
but  the  war  intervened,  and  he  transferred  his  energies 
to  a  more  strenuous  occupation.  In  1917  .Mr.  Word- 
ingham  formed  an  l.E.E.  Connnittee  which  gave  rise  in 
1919  to  that  most  valuable  institution — the  British  Elec- 
trical I)evelo]Hnent  Association — which  is  destined  to 
perform  a  great  work  for  the  eledtrical  industry,  and 
Cdl.  Vignoles  was  certainly  one  of  its  progenitors.  He 
is  a  strong  advocate  of  the  multipart  tariff,  and  has  done 
much  to  ])romote  amendment  of  the  law  which  compels 
electricity  suppliers  to  offer  a  flat-rate  tariff;  his  paper 
before  the  I.M.E. A.  dealt  with  this  and  with  many  other 
aspects  of  the  problem  of  extending  the  domestic  appli- 
cations of  electricity,  and  we  have  no  doubt  that  he  will 
use  his  influence  as  president  to  keep  this  very  important 
matter  in  the  forefront  during;  his  vear  of  office. 
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Friday  morning,  June  23rd,  was  devoted  to  a  meeting 
of  the  Council  and  the  annu:il  general  meeting  of  the 
Association.  The  report  of  the  Council  and  the  state- 
ment of  accounts  were  .  adopted,  and  the  following 
officials  and  members  of  Council  were  elected  : — 

President:  Lieut.-Col.  W.  AV Vignoles,  D.S.O. 

Vice-President :  Mr.  S.  E.  Britton. 

Hon.  Treasurer  :  Mr.  H.  Faraday  Proctor. 

Hon.  Secretary  :  Mr.  A.  C.  Cramb. 

Hon.  Solicitor:  Mr.  P.  M.  Heath. 

Councillor  Member.'!  :  Aid.  A.  Wilkinson  and  Aid.  H.  l.,eese. 

Hngineer  Members — larye  towns  :  Messrs.  K.  B.  Mitchell, 
W.  J.  H.  Wood  and  H.  R.  Burnett. 

Engineer  Member — small  totvns  :  Mr.  T.  Hall. 

Mr.  F.  Ayton  was  elected  an  honorary  member  of  the  Asso- 
ciation. 

A  discussion  took  place  on  the  subject  of  the  payment 
of  expenses  of  members  attending  Council  meetings,  end- 
ing in  the  postponement  of  the  matter  for  12  months. 
The  question  whether  powers  should  be  sought  to  enable 
authorities  to  make  the  observance  of  wiring  rules  com- 
pulsory was  also  discussed ;.  Mr.  F.,  W,  Purse,  who 
favoured  the  proposal,  stated  that  company  undertakers 
w-ere  solidly  opposed  to  it,  as  also  w-ere  many  municipal 
authorities.  Mr.  N.  Stanilaiid  proposed  a  resolution 
that  the  Electricity  Comn^issioners  should  be  informed 
that  it  was  the  wish  of  the  Association  that  when  the 
I.E.E.  Wiring  Rules  were  adopted  by  an  authority,  tliey 
should  be  enforceable  on  contractors:  Mr!  A.  De  Renzi 
seconded,  and  the  motion  was  cnrried.  Mr.  L.  L. 
Robinson  stiasested  that  an  excursion  to  Paris,  to  visit 


the  new  power  station  at  Gennevilliers,  should  be 
organised,  and  the  President  said  the  Council  would  con- 
sider the  matter. 

Tlie  allocation  of  the  expenses  of  the  Electricity  Com- 
missioners-^vas  di.scussed,  and  it  was  urj.'-ed,  on  one  hand, 
that  the  exjicnses  ou'^lit  to  be  a  national  diarge  :  but  on 
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the  other,  the  dangers  of  bringing  the  Treasury  into  the 
field  were  pointed  out,  and  ultimately  the  matter  was 
referred  to  the  Council  for  consideration. 
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Mr.    R.  .\.  Chatlock.    Past-pr.-s..   and  Lenvlng    the    Magnet    Club,    G.E.    Co.'s    Witton    Works. 
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Terrace. 


Sn.m'shgts  at  the  Convention, 
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Votes  of  thanks  were  then  accorded  to  the  retiring 
President,  Mr.  S.  T.  Allen,  and  the  officials,  as  well  as 
to  the  Mayors  and  Committees  who  had  entertained  the 
Association — especially  the  mayoress  of  Wolverhampton, 
who  had  done  a  great  deal  of  work — and  finally  a  vote  of 
condolence  with  Lady  AVilson  was  passed,  the  members 
standing  in  silence. 

This  concluded  the  formal  programme,  with  the  excep- 
tion of  a  visit  jn  the  afternoon  to  the  electricity  works 
(if  Wolverhampton,  of  which  a  description  was  published 
in  our  pages  last  year.  All  were  agreed  that  the  Con- 
vention had  been  highly  successful,  and  that  the 
arrangements  for  its  holding  under  rather  difficult  con- 
ditions had  been  admirably  orsranised  and  carried  out. 


Discussion. 


Mr.  R.  B.  Mitchell  /Glasgow)  agreed  with  the  author  in 
everything  he  had  said  with  regard  to  the  de.'^irability  of 
encouraging  the  domestic  load  by  all  means  in  their  power. 
He  agreed  also,  with  the  author  that  the  only  way  by  which 
cookers  could  be  brought  into  use  was  by  hiring  them  out. 
He  mentioned  that  in  Gl,Tsgow  they  had  gone  to  quite  n 
considerable  length  in  getting  this  business  started,  and  his 
Committee  had  become  quite  confident  as  to  the  results  ex- 
pected. Complimentarv  letters  which  had  appeared  in  the 
Glasgow  Press  from  satisfied  con.^nmers  were  fair  evidence  of 
the  good  work  the  cookers  were  doing,  .^long  with  each 
cooker  thev  supplied  an  electric  kettle  which  helped  a  great 
deal.  ^Yith  respect  to  the  development  of  the  domestic  load 
in  small  hou.ses.  Mr.  Mitchell  said  the  tenement  dwellings 
in  Glasgow  offered  nn  advantage  from  this  poiut  nf  view. 
They  had  experienced  the  "  cold  snap  "  peak  in  Glasgow. 
U  came  u.sually  in  the  morning,  and  did  not  syncbvdnise  with 
the  lightinc  peak  in  the  nfternoon.  Tt  was  not.  therefore,  to 
be  feared  to  the  extent  that  otherwise  TTiight  have  been  the 
case,  .\fter  a  brief  reference  to  tariffs,  Mr.  Mitchell  said  he 
concurred  with  the  author  as  to  the  use  of  electricity  by  the 
staffs  of  electricity  supply  undertakings.  His  own  .staff  almo,=tt 
entirely  used  electricity  very  liberally,  and  he  encouraged 
them  to  do  so.  He  could  not  .say,  however,  he  had  given 
them  preferential  treatment — he  did  not  get  preferentfal 
treatment  himself.  He  found  the  results  satisfactory,  how- 
ever, and  he  had  no  reason  to  complain  of  the  cost,  Becau,5e 
nf  the  faet  that  it  was  an  off-peak  load  he  considered  that  a 
consider.nble  profit  was  made  at  the  figure  charged  in  Glas- 
gow, and  he  had  no  fear  as  to  its  development. 

Mr.  L.  Tj.  Rorinson  (Hackney)  congratulated  the  author 
on  his  u.seful  and  inspiring  paper.  He  inquired  of  the  author 
huw  he  arrived  at  the  analysis  of  the  load  curve,  and  also 
how  he  arrived  at  the  conclusion  that  the  people  of  Grim.?by 
managed  to  cook  for  10  hours  per  day  without  suffering  from 
indiL'estion.  With  respect  to  the  "  cold  snap  "  peak.  Mr. 
Rnbinsnn  said  they  were  all  realising  it.  Was  it  really  a 
thing  they  need  be  frightened  at?  He  suggested  in  the  case 
iif  a  focgy  neishbourhond  that  the  difficulty  mj^bt  lie  met 
by  haviufl  a  small  proportion  nf  the  boilers  oibfired.  He' 
acreed  with  the  author  that  the  flat  rate  should  be  kept  high 
and  that  advantages  .should  be  eiven  to  consumers  according 
to  their  deserts  in  the  form  nf  a  miiltinnrf  tariff.  .After 
referring  to  the  author's  observations  on  the  loss  of  output 
due  to  industrial  slumps,  Mr.  Robinson  thought  too  much 
was  made  of  the  point  of  developing  the  power  load.  Wliat 
thev  should  endeavour  to  do  in  the  future  was  to  develop  a 
well-mixed  load.  Tt  would  generally  he  found  if  one  had 
all  sorts  nf  businesses  that  when  one  sort  slumped  the  other 
would  be  booming.  He  regarded  the  development  of  tl^e- 
domestic  load  as  of  the  highest  importance,  tn  a  reference 
*n  ddlin-'s  with  the  lower  middle  class  and  the  artisan  class. 
Mr.  Robinson  said  they  had  to  take  a  leaf  out  of  the  gaf. 
companies'  books.  They  had  beaten  the  latter  in  the  cream 
of  the  bu.^ness;  now  they  had  to  tackle  them  in  their 
stronghold — the  pre-payment  system.  So  far  as  cookers  were 
concerned,  thev  must  be  prepared  to  deal  with  the  sliahtest 
emergency.  With  such  a  service  behind  them  they  would 
liave  no  difficulty  in  rapidiv  spreading  the  use  of  the  electric 
cooker.  Col.  Vicnoles  had  dealt  with  the  design  of  the 
electric  cooker,  and  it  was  important  that  this  questiini' 
should  be  gone  into.  Thev  could  get  a  lot  of  information  f>n 
thi---  point  from  their  consumers.  The  genTal  tendency,  lie 
snid._  was  to  make  cookers  a  little  too  .small,  Tt  was  not  a 
bad  idea  to  make  a  grill  that  would  cook  a  i  lb.  sole  without 
cutting  off  its  head  or  tail. 

Alderman  T.  A.  G.  Br.ArMONT  (St.  Marylehonc)  observed. 
with  regard  to  the  ficure  given  by  Gnl.  Vignoles  of  S.flflO  f)(lO 
units  sold  in  St.  Marvlebone  in  1021  for  heating  and  cnnkiny 
on  a  flat  rate,  that  it  was  domestic  only.  Tn  addition, 
tliere  were  1?  millions  snld  on  a  flat  rate  for  business  pur- 
noses.  n_f  the  T.OflO.nnn  units  sold  on  a  multinart  tariff, 
half  a  million  units  were  for  small  and  medium  busincsB  light- 
ins,  and  half  a  million  for  domestic  lialiting.  There  were 
nlso  included  long-tfrm  norcements  with  large  consumers 
for  yii^iiDg,  wme  3,000,000  pT)i^.  "o  that   they   ^vere   leff 


«ith  -1  million  of  the  7  million  for  heating,  cooking,  and 
other  usci,  making  with  the  fiat-rate  figures  already  given 
7J  million  units  for  heating  and  cooking.  He  had  often 
lieen  told  that  the\  were  making  a  mistake  in  going  in  for 
this  development  of  the  domestic  load.  In  1910-1 1  the  units 
sold  for  private  supplies  were  roundly  11,0(X),000,  of  which 
9}  millions  wa.?  lighting.  Tn  1921  the  units  sold  increased  to 
21  millions,  the  niunber  of  consumers  added  in  the  interval 
being  5.000,  yet  the  lighting  output  remained  about  the 
same,  viz.,  10,000,000  units.  With  the  exception  of  two  war 
years,  profits  had  been  recorded  each  year,  and  it  clearly 
showed  that  their  progress  with  heating  and  cooking,  and  to 
a  small  extent  jiower — the  total  for  power  being  only  '25 
million  units — had  been  profitable,  with  low  prices.  There- 
fore, why  suggest  charging  more  than  the  rate  at  which' 
busines.?  was  to  be  procured,  viz.,  lid.  as  a  maximum  rate 
whether  flat  or  multipart?  In  St.  Marvlcbone  a  "  cold 
snap  "  made  a  difference  of  anything  up  to  3,fK)0  kilowatts 
to  the  peak.  Tlie  design  of  cookers  and  the  like  might  be 
considerably  improved.  Hot  plates  and  radiator  elements 
should  be  so  designed  that  they  could  be  replaced  by  any 
user  in  the  same  way  as  lamps.  They  had  in  Marylehonc 
1..300  cookers  and  other  appliances  on  hire,  and  some  2,000 
heaters.  These  were  maintained  by  a  .s'taff  of  eight  to  nine 
men.  They  preferred  to  hire  instead  of  to  sell,  as  this  kept 
the  undertaking  in  touch  with  the  users,  and  the  apparatus 
in  working  order — otherwise  it  might  be  allowed  to  go  out 
of  u.se  on  account  nf  the  renewals  required.  Col.  Vignoles 
had  alluded  to  the  question  of  buying  in  bulk.  Tliat  seemed 
to  him  an  important  point.  All  supply  authorities  should 
encourage  the  use  of  electrical  appliances  by  their  staffs,  and 
by  electricity  contractors,  by  offering  a  specially  low  experi- 
mental rate  for  this  purpose. 

Mr.  Chwu.kswohth  (Wolverhampton)  said  the  underlying 
idea  of  T,ieut.-Col.  Vignoles's  paper  was  one  with  which  he 
i-itirely  acrrced — that  there  was  ,an  enormous  future  before 
the  domestic  load,  from  tlie  points  of  view  both  of  the  supply 
undertakings  and  public  health:  that  in  the  majority  of 
cases  the  outniit  would  rival,  if  not  exceed,  the  industrial 
demands:  and  that  the  cultivation  of  this  outlet  for  exten- 
sions would,  if  pronerly  handled,  prove  profitable.  Colonel 
Vignoles  had  touched  upon  probably  the  most  importaJit 
ouestion  awaiting  solution,  not  only  in  electricity  supply 
circles,  but  throughout  every  industry  at  the  present  time — 
over-capitalisation  due  to  the  necessity  of  extensions  to  in- 
crease output  during  the  war.  when  the  cost  of  plant  was  at 
its  highest  level :  and  he  suggested  that  to  place  undertakings 
which  had  been  affected  materially  in  this  way  in  a  sound 
financial  pn.sition,  it  was  necessary  to  write  down  the  capital 
ex|5enditure.  Tf  that  could  be  doiie,  well  and  good,  but,  .said 
Mr.  Charlesworth,  the  ways  and  means  would  seem  to  pre- 
sent a  little  difficulty.  To  write  this  capital  down  mu.^t  in- 
volve maintaining  prices  beyond  the  immediately  necesfaiy 
level  till  the  .surplus  required  had  been  obtained.  Whether 
this  was  possible  at  the  present  time,  having  regard  to  the 
grave  difficulties  in  the  way  of  reducing  prices  to  keep  pure 
with  the  reduction  of  wages  and  certain  other  items,  seemed 
to  be  very  problematical,  and  it  was  by  no  means  easy  to  see 
how  a  municipal  undertaking  could  deal  with  the  position. 
If  an  adequate  reserve  fund  were  available  this  could  be 
utilised  for  the  purpose,  but  this  would  not  re.-illy  help  i»i 
the  long  run,  as  the  reserve  would  have  to  be  built  up 
aaain  for  the  numerous  other  purposes  it  served.  Person- 
ally, he  felt  that  the  most  fruitful  field  for  municipal  under- 
takings at  the  present  time  was  to  increase  their  output.  It 
must  be  borne  in  mind  that  in  dealing  with  the  domestic 
field  th('  distribution  side  of  the  bu.siness  would  incrca.ie  in 
importance,  not  only  so  far  as  administration  and  service 
were  concerned,  but  on  account  of  demands  which  would  be 
made  for  extra  capital  to  deal  witb  the  increasing  load. 
"  Cold  snap  "  peaks  should  not  interfere  with  the  overalf 
efficiency  of  production.  Tariffs  should  be  made  as  simple 
and  easily  explainable  as  possible,  and  for  this  reason  he' 
did  not  agree  with  Colonel  Vignoles  as  to  the  necessity  for  a 
three-part  tariff.  Tt  seemed  to  him  that  all  the  need.?  of  the 
ease  Wfiuld  be  met  by  averaging  the  consumer  charge  with 
the  demand  charge  for  the  different  classes  of  consumers.  In 
Wolverhampton  the  rateable  value  system  had  been  popular, 
and  deservedly  so.  They  charged  1.5  per  cent,  per  annum 
on  the  rateable  value  of  the  hou.se,  plus  }d.  per  unit,  this 
being,  of  course,  increased  by  the  general  percentage  ad- 
vanci's.  He  would  add  a  third  to  the  two  essentials  given 
for  the  development  of  the  heating  and  cooking  load — that 
the  consumer  sliould  be  educated  to  understand  how  to  use 
electri"al  arnlinnces.  This  was  an  impnrtaiit  point,  and  mucli 
wnrk   remainerl   to   be    done  in    this   direction. 

Mr.  C.  T-T.  WnnniNGHAM,  C.B.E..  commenting  on  the  im- 
portance of  the  domestic  load,  directed  attention  tn  the  need 
for  suitable  tariffs.  He  had  always  advocated  the  Hopkinson 
systein  as  the  only  logical  baslis,  to  which  basis,  he  said, 
people  were  gradually  coming  round.  Tt  was  creatly  to  be 
denrecated  that  there  was  such  a  large  number  of  differ- 
ent scales  and  charges.  Tn  some  towns  there  were  9  or  12 
different  rates.  MTiat  was  wanted  was  a  scheme  which 
would  adapt  itself  to  every  class  of  load.  .After  a  reference 
to  the  need  for  a  cheap  reliable  indicator  in  connection 
with    tariffs.    Mr.    Wordingham    deprecated   the    introduction 
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of  new  terms,  such,  for  instance,  a.s  tlie  "  cold  snap  "  peak. 

Councillor  A.  Sinclair  (Swansea)  called  attention  to  the 
parafrraph  in  Col.  Vignoles'.'!  paper  to  the  effect  that  in  the 
domestic  field  the  largest  consumers  had  been  connected  up, 
and  the  demand  for  electricity  for  lighting  purposes  now 
came  fi'om  the  smaller  house.'!,  which  might  easily  become  a 
source  of  loss  to  the  undertaking.  He  would  like  to  s<>p 
the  word  "  easily  "  deleted,  and  the  word  "  not  "  put  in 
its  plac«. 

Mr.  Ho.ADr.EY  (Maidstone)  regarded  the  field  of  domestic 
supnly  as  one  worth  cultivating,  and  quoted  some  interesting 
.'ftatistics  bearing  on  the  .'subject  in  relation  to  Maidstone. 
He  expressed  agreement  with  Col.  Vignoles  as  to  hire  and 
maintenance,  and  spoke  of  the  great  advantages  accruing 
from  prompt  and  efficient  .service — the  putting  right  im- 
mediately of  anytlung  that  went  wrong. 

Mr.  Pnoi.K  fPurlian)  ."aid  Col.  Viunolcs  had  rightly  placed 
the  two  essentials  to  success  in  their  proper  order— tariff  and 
apparatus.  TTe  felt  that  the  introduction  of  low  tariffs  w-as 
hcHincl  to  bring  about  apparatus  which  was  not  too  expensive 
o.i-  too  tinublesome.     He  quoted  statistics  showing  the  finan- 


cial position  of  the  electricity  undertaking  in  Durban,  where 
there  was  no  competitor  in  the  shape  of  gas. 

Mr.  J.  W.  Bemchamp  asked  members  to  consider  electric 
cooking  in  relative  terms  always.  What  were  wanted  were 
facts  and  figures  relative  to  the  domestic  load.  He  suggestea 
that  they  should  think  about  heat  accumulation   problems. 

Mr.  Shaw  (Ilford)  mentioned  the  experience  of  Ilford  with 
regard  to  the  hiring-out  of  cookers,  and  said  they  hoped  to 
embark  on  a  further  scheme.  It  was  impossible,  he  sug- 
gested, to  fix  a  tariff  that  would  .^uit  every  town.  Wolver- 
hampton,  for  instance,   was  different  to  Ilford. 

Mr.  Wilkinson  (Harrogate)  thought  that  with  better  cook- 
ing apparatus,  easily  manipulated,  they  could  go  forward 
with  a  greater  degree  of  success. 

Lieut. -Col.  ViONOLKS,  in  the  course  of  his  reply,  said  if 
they  waited  till  they  had  apparatus  that  was  ab.solutely 
perfect  before  they  introduced  electric  cooking,  they  would 
not  make  the  progress  desired. 

On  the  motion  of  Major  Attlrt!.  Col.  Viff.ioles  was  thanked 
heartily  for  his  extremely  interesting,  informing,  and  stimu- 
lating paper. 


THE     TRAMWAYS    AND     LIGHT    RAILWAYS    ASSOCIATION.— II. 


ANNUAL    CONGRESS    AT    BOURNEMOUTH. 


Railless  Electric  Traction. 

By  E.  M.  MuN-no.  M.I.E.E. 
(.4bsfract.) 
Raii.i.f.ss  electric  traction  offers  a  possible  solution  to  some 
passenger  transport  problems  not  readily  met  by  the  older 
establislied  methods;  its  reliability  and  cheapness  were 
demonstrated  at  a  time  when  it  became  clear  that  the  increased 
costs  of  constructing  new  tramways  and.  in  some  cases,  the 
outlay  necessary  to  rehabilitate  existing  routes  could  not  be 
undertaken  on  a  remunerative  basis. 

The  numlxT  of  seats  in  a  mechanically-propelled  road  car  is 
limited  by  the  axle  loads  pemiitted  and  the  width  and  length 
of  bodies  allowable.  The  average  unladen  weight  of  a  s.d. 
railless  electric  car  i^  .3-5.5  lb.  i>er  seat  and  of  a  d.d.  one  297  lb. 
per  seat.  The  corresponding  figures  for  tramcars  are  89fi  lb. 
^s.d.)  and  440  lb.  (d.d.)  respectivelv.  and  for  netrol  'buses  29fi.9 
and  2.56.4  lb.  Tliat  the  d.d.  iietrol  Inis  has  the  lightest  weight 
per  pas.senger  seat  of  any  type  of  vehicle  considered  is  in 
part  due  to  the  inclu.sion  of  the  latest  form  of  'bus  designed 
for  service  in  the  meti'opolitan  area. 

As  to  capacities,  the  railless  car  has  increased  from  28  to  59 
seats,  at  which  figure  it  must  stand  if  the  five-ton  axle  load 
is  to  be  the  maximum.    From  the  following  table  the  approxi- 
mate cost  of  energy  per  passenger  mile  can  be  ascertained  : — 
.\verage 
passengers  Cost  of  Cost  of 

carried  per        enersv  per    Averai:e     energy 
Energy  per  mile  on  car-mile  at       speed  per 

Type  of  car.  car-mile.  38%  seats.         l^d.  kWh.      ni.p.h.   pas.  mile. 

Railless  S.D.     100  kWh  11  VoA.  A'O         "LSed. 

Railless  D.B.     IGfikWh  20  2-4!kl.  S'O  ■r2.5d. 

Tramcar     ...     2oO  kWh  24  S'Od.  T.')  •12.")d. 

Pctrol'bus...     0-U"i6aal. petrol.    13  4-3.")9d.         S'O  'HaSd. 

The  energy  consumption  represents  an  expenditure  of  from 
190  to  193  watt-hours  per  ton  mile,  which  includes  line  losses- 
Tlie  actual  energy  consumed  at  the  car  should  not  exceed 
1-50  watt-hours  i")er  ton  mile  on  a  good  average  road  surface,  and 
with  the  improved  bearings  now  being  incorporated  in  the 
latest  designs  it  is  not  expected  that  more  than  140  will  be 
recorded  on  the  car  if  the  line  voltage  is  well  up  and  the  num- 
ber of  stops  per  mile  is  not  excessive. 

The  railless  car  carries  its  passengers  at  about  the  same 
cost  for  energy  as  the  tramcar.  and  much  less  than  the  petrol 
car.  and  its  capacity  has  reached  the  point  where  it  can  in 
this  respect  be  considered  in  confiectinn  with  all  but  the 
densest  traffic,  also  the  average  speed  is  a  quite  satisfactory 
feature.  Thus,  the  railless  car  is  an  economic  high-speed 
vehicle  of  adequate  capacity,  and  the  cost  of  installation  and 
operation  is  lower  than  for  other  forms  of  road  traction  within 
the  limits  of  its  economic  application. 

On  less  than  a  certain  lencrth  of  headway  railless  cars  can 
operate  more  economically  « ith  their  overhead  line  equipment 
than  the  petrol  'bus  d(V>«  without  this  expense.  The  location 
of  the  critical  point  where  the  advantage  is  neither  to  the 
tramcar  or  railless  vehicles  has  been  worked  out  by  Mr.  H.  H. 
Wilkin.son  (general  manager  of  the  Bradford  Corporation 
Tramway.s)  as  follows  : — • 

(a)  Between  single-line  tramway  and  lailless  traction  it  is 

in  the  neig'ibourhood  of  a  3-niinute  .■service. 

(h)  With  a  2-niiinite  headway    railless    traction    is  more 

economical  than  a  double-line  tramway,  but  more  costly 

than  a   single-line  tramway. 

The   point   at   which    the    railless  ca.r    ceases     to  be     more 

economical  than    the    petrol   'bus  in  regular  service  has  been 

variously  estimated  at  betwivn  ':!0  and  4.5  min\it<^s'  headway. 

Between    the  3-niinute   and    45-niinnte   headway  railless  cars 

have  the  advantage  in  economy  of  operation — op  longer  head- 


ways the  petrol  car,  and  on  shorter  headways  the  tramcar,  is 
more  economical.  The  factors  from  which  these  calculated 
results  proceed  are  :  High  average  speed  of  railless  cars  and 
longer  life  as  compared  with  the  petrol  'bus;  saving  of  cost 
of  track,  notwithstanding  increased  cost  of  oTerhead  line,  as 
compared  with  the  tramcar. 

Operating  costs  for  railless  cars  as  compared  with  petrol  'buses 
are  lower  on  account  of  high  average  speed ;  smaller  cost  for 
power;  relative  simplicity  of  construction;  high  overload 
capacity.  If  petrol  costs  2s.  per  gallon,  and  six  miles  per 
gallon  i.s  the  work  it  does,  the  railless  car  at  150  watt-hours 
per  ton  mile  costs  .50  per  cent,  less  with  energy  at  2d.  per  kWh. 
The  increase  in  average  speed  is  due  to  higher  acceleration  and 
extra  power  available  on  grades  and  under  overload  condition.^ 
as  compared  with  the  petrol  'bus.  .\nd  in  the  case  of  the  tram- 
car  the  higher  travelling  speed  results  from  the  ali.^ence  of 
checks  due  to  slower  mo^^ng  traffic  encountered.  The  simpli- 
city of  construction  lies  in  the  employment  of  the  electric 
motor  as  the  propelling  agent,  and  the  accompanying  speed 
control,  which  is  devoid  of  mechanical  transmission  of  power. 
For  the  rest,  the  chassis  of  a  railless  car  is  no  more  complex 
than  that  of  the  petrol  vehicle-  Recent  designs  indicate  that 
the  adaptation  of  the  chas.sis  perfected  for  petrol  drive  for  ust" 
on  railless  c^ars  is  expected  to  cheapen  the  latter  vehicles  up 
to  a  certain  size. 

In  an  actual  railless  schedule  which  is  shortly  to  be  operated 
the  power  to  lie  taken  by  each  car  varies  from  40  to  100  kW 
on  the  level  and  on  maximum  grades  under  full-load  condi- 
tions in  order  to  maintain  an  average  eight  miles  ycr  hour, 
with  seven  stops  |)er  mile,  the  maxinnnn  variation  in  rate  of 
expenditure  of  energy  under  all  conditions  is  from  25  to  100 
kW — 58.S  h.p.  being  the  continuous  rating  of  the  motor  equip- 
ment; 84  b.h.p.  is  the  power  at  the  onediour  rating,  but  if  this 
conventional  measurement  is  reduced  to  continuous  rating  the 
range  of  power  as  actually  needed  for  the  performance  of  the 
vehicle  is  more  easily  compared  with  the  range  of  ixiwer  avail- 
aisle  from  the  internal-combustion  engine  as  a  propelling  agent. 
It  is  this  nahu-al  range  of  power  which  enables  railless  oirs 
to  maint^iin  a  schedule  speed  not  always  possible  with  petrol 
'buses  lifted  with  any  commercial  size  of  engine. 

The  single  motor  chassis  i.s  a  more  recent  proiluct  than  that 
with  the  two  motor  equipment.  It  does  in  a  nunilwr  of 
ca.ses  offer  advantages  over  the  more  economic  series-paralW 
control,  chiefly  owing  to  its  simplicity  and  lower  cost,  which 
liecomes  effective  wdiere  the  si^ivice  divs  not  call  for  many 
stops  jvr  mile.  Other  claims  for  superiority  are  put  forward  on 
its  behalf,  sucli  as  a  reduction  in  maintenance  oists  aiul  con- 
venience in  readily  obtaining  spare  parts  at  low  costs,  the  single 
motor  iM'ing  easily  mounted  in  anv  gixid  form  of  standanli.sed 
ivtrol  chassis,  and.  further,  greater  comfort  when  ridiiij,' 
is  claimed  anil  a  longer  life  is  asstired  for  the  chassis.  Tlie 
desirability  of  controlling  the  whole  range  of  speed  in 
one  motor  is  not  questioned  where  but  few  service  stops  are 
made,  but  if  the  stops  are  frequent  rheostatic  losses  are  likely 
to  be  heavier.  With  two  motors  the  rhe<istatic  losses  are  at 
least  one-half  the  losses  in  a  single  motor.  In  regular  service 
of  average  character  the  ordinary  rhtvsstatie  lo.s.'^^s  with  two 
motors  in  series-parallel  control  amount  to  about  15  ivr  cent, 
of  the  tot-al  energy  consumption  on  the  car.  If  these  losses  are 
doubled,  the  dis;id vantage  of  the  single-motor  sy.stem  would  bo 
alwut  1.5  per  cent,  increase  in  energy  consumption.  In  addi- 
tion, it  is  often  necessary  to  run  at  half-sp<-'ed  "ith  si^riea- 
parallel  control— motors  in  s.»ries— this  is  effected  with  but  the 
small  reduction  in  motor  etViciencv  due  to  the  lower  voltage 
drop  across  each  motor,  but  with  a_  single  motor  half-speed 
must  be  got  by  inserting  resistance  in  the  mohir  circuit. 

For  tho  same  pull  produced  by  the  motor  with  plain  rheos- 
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tatic  control  of  ii  single  motor  the  input  to  the  equipment  is 
just  the  same,  whether  the  motor  is  running  at  full  or  at 
half-.speed.  If  the  efficiency  at  full  speed  is  80  per  cent.,  at 
half  tjieed  it  i.s  only  40  per  cent. 

Kailless  car.<  requiring  motors  of  more  than  40  h.p.  have 
chassis  specially  designed  for  the  transmission  to  the  wheels 
of  powers  not  as  yet  u.sually  omplnyed  on  petrol  chassis;  more- 
over, with  the  limited  hiadrooni  from  roadway  to  floor  ot  the 
car  it  is  very  doubtful  if  a  .sin^'le  motor  could  be  conveniently 
got  in.  With  the  two-motor  o(iuipment  mountt>d  upon  the 
chassis  frame  a  conveniently  low  lloor  is  available,  a  straight 
drive  to  each  rear  wheel  is  elVected,  and  the  front  of  the  car 
left  clear  for  the  standard  front  axle  and  steering  gear. 

Whilst  cars  of  moderate  .seating  capacity  will  no  doubt  con- 
tinue to  be  employed  upon  routes  running  through  more  or  less 
thinly-populated  areas,  it  is  confidently  expected  that  much 
larger  cars  will  be  offered  for  public  M^rvice  in  the  near  future. 
With  regard  to  the  power  actually  taken  by  railless  cars, 
some  misconception  exist-ed  when  this  form  of  traction  was 
first  projected  in  this  country,  it  being  thought  that  the  in- 
crease in  energy  consumption  would  be  comparable  to  the 
increase  in  the  resistance  to  traction  upon  the  surfaces  of 
public  roads  over  that  up«n  the  grooved  tramway  rails,  between 
which  there  is  a  great  difference.  No  such  differences  exist  if 
considered  upon  the  basis  of  passenger  miles,  which  seems  a 
fair  method  of  comparison.  The  resistance  to  traction  may 
well  l>e  a  varying  factor  as  between  one  loute  and  another,  at 
any  rate  until  roads  are  constructed  upon  some  .standarised 
plan,  and  so  maint.;iined  that  the  surface  can  be  anticipated  to 
offer  a  re.sistance  varied  only  by  weather  conditions.  For  this 
reason,  where  possilile,  voltage  conditions  should  be  variable 
between  some  narrow  limit  such  as  may  be  practicable, 
although  the  selection  of  a  sound  figure  to  cover  road  resistance 
will  always  put  this  matter  upon  a  safe  basis. 

Overhead  line  equipment  is  on  all  fours  witli  that  used  for 
tramways.  The  apparent  difficulties  of  running  an  earthed 
negative  through  complexities  of  ooO-volt  posifive  wires  were 
not  so  real  as  they  looked.  Tw-o-pole  overhead  lines  can  be 
i-onstructed  with  the  same  facility  as  the  single-pole  line  for 
tramways  by  due  observance  ot  a  few  essential  matters. 

.\s  to  current  collection,  perfect  contact  with  both  wires  can 
be  maintained  with  any  well-made  trolley  of  a  suitable  form 
up  to  deviations  of,  .say.  10  ft. ;  for  wider  reach-outs  a  special 
trolley  has  teen  designed,  which  would  oijerat*-  with  poles  at 
right  angles  if  necessary  at  any  speed  without  de-wirement, 
e.g..  u.sed  with  ^O-ft.  poles.  17  ft.  or  more  on  either  side  of 
the  trolley  wires  can  be  reached  with  ease,  giving  free  control 
of  a  40-  or  41-ft.  road.  This  is  all  the  mobility  required  of 
any  route-bound  vehicle.  By  this  means  an  on-coming  car  can 
pass  any  slow-moving  or  stationary  vehicles,  if  necessary  run- 
ning as  much  as  34  ft.  away  from  the  kerb  of  the  footpath  ; 
also  these  deviations  can  be  made  acutely  if  so  required. 
Hitherto  .such  wide  reach-outs  have  not  been  necessary,  but 
with  the  employment  of  railless  traction  in  the  main  thorough- 
fares of  big  cities  more  scope  will  be  required  fn  this  direction. 
In  general,  the  characteristics  of  the  railless  car  appear  to 
be:  (1)  liow  dead  weight  per  passenger.  (2)  Low  cost  for 
energv  per  passenger  mile.  (3)  High  average  speed.  (4)  Low 
capital  charges.  (5)  Low  operating  costs.  (6)  Ability  to 
operate  on  heavy  grades.  (7)  High  overload  capacity.  These 
advantages  may  not  appear  in  violent  contrast  when  compared 
with  those  of  other  systems  of  road  transport  in  every  case, 
hut  it  .seems  certain  they  will  exist  in  .some  degree  between 
wide  hmits  of  application  ;  whether  or  not  that  degree  warrants 
the  adoption  of  this  form  of  traction  is  a  matter  for  con- 
sideration after  careful  scrutiny  of  all  the  conditions  of  the 
undertaking. 

DiSCDSSION. 

Mr.  R.  G.  CcNXiFFR  pointed  otit  that  the  author  bad  .set 
down  the  rate  of  consumption  for  tramcars  as  two  units  iier 
car-mile,  which  he  him.self  believed  to  be  too  high.  The 
average  for  the  whole  country,  including  both  large  and 
small  systems,  would  be  nearer  1.6.  The  author  had  also 
given  an  average  speed  per  hour  for  the  raille.ss  vehicle  anil 
for  the  petrol  'bus  of  S  miles,  and  for  the  tramcar  T.o  miles; 
But  8  miles  would  be  more  applicable  to  the  speed  of  the 
tramcar  also.  He  (Mr.  Cunlitfe)  looked  at  trackless  trolley 
vehicles  from  the  manufacturers'  point  of  view.  In  the 
past  their  failure  had  been  due  very  largely  to  the  unsuit- 
ahility  of  their  equipment.  The  vehicles  had  followed  motor 
'bus  lines,  and  the  electrical  equinment  had  been  added  to 
vehicles  not  designed  for  the  use  of  .such  equipment.  He  had 
been  impressed  with  the  large  number  of  tramway  authori- 
ties which  possessed  railless  nowers  but  were  not  using  them. 
They  were  waiting  for  a  load,  and  also  for  the  evolution  of  a 
type  of  equipment  suitable  for  such  conditions.  The  design 
was  affected  by  traffic  and  engineering  considerations.  Points 
to  be  settled  were  the  design  of  the  body,  the  di.^tribution  of 
the  weight,  and  the  seating  capacity;  also,  from  the  manu- 
facturing point  of  view,  the  type  of  chassis,  and  the  very 
debatable  question  of  the  one  versus  the  two-motor  drive. 

Mr.  H.  Enoi.and  said  that  a  year  or  two  ago  many  of  them 
formed  the  opinion  that  the  cost  of  reconstruction  of  tram- 
way.; was  such  as  to  put  tramways  out  of  court  when  the 
time  came  to  reconstruct.  But  since  then  conditions  hart 
changed  enomiouslv,  and  werechanging  still,  and  the  change 
was   entirely    in    favour    of    tramways.      Tlie    tramway    re- 


construction which  was  impossible  two  years  ago  was  now  a 
feasible  proposition.  Nevertheless,  he  thought  there  was  an 
opening  for  railless  vehicles  on  worn-out  tramways  which,  on 
economic  groimds,  should  never  have  been  constructed  :is 
tramways  originally.  As  a  counsel  of  perfection  he  would 
say  that  in  provincial  districts  the  tramway  was  only  per- 
missible when  it  was  possible  to  run,  at  the  longest,  a  ten- 
minutes  service,  and  that  railless  traction  was  called  tor 
when  anything  from  that  up  to  a  thirty-minute  .service  could 
be  run.  He  was  not  .5peaking  of  London  conditions,  and 
perhaps  not  of  big  city  conditions.  The  railless  system  was 
particularly  adapted  to  supersede  an  existing  tramway,  but 
if  it  were  necessary  to  start  de.  novo  and  put  up  overhead 
cables  and  obtain  Parliamentary  powers,  Ac,  it  was  a 
different  matter. 

Mr.  ('.  .1.  Sprncer  believed  that  the  era  of  railless  construc- 
tion had  only  just  dawned!  W'ith  a  headway  of  ten  minutes 
or  less  the  tramway  would  hold  its  own.  both  on  grounds  of 
economy  and  convenience.  With  a  slower  headway,  say 
half  an  hour,  it  was  doubtful  whether  the  capital  charges 
did  not  become  .so  high  that  the  motor  'bu.;,  with  its  rather 
higher  operating  expenses,  was  the  preferable  vehicle.  In 
travelling  about  England  and  Scotland  be  had  found  the 
opinion  verv  general  among  tramway  men  that  on  a  reason- 
ably short  headwav  the  railless  car  system  could  be  operated 
at  fiO  per  cent,  of  the  cost  of  the  motor  'bus  system.  That  was 
the  opinion  expressed  at  York,  where  there  were  all  three 
svstenis  in  being.  Contrary  to  what  Mr.  Cunlift'e  had  .said, 
the  lightest  vehicles  he  had  seen,  which  gave  great  satis- 
faction, were  vehicles  w'hose  designs  might  have  been  lor 
petrol  traction:  the  engine  and  gearbox  had  been  taken  oiil. 
and  the  niotov  put  in  their  place.  The  best  railless  car  he 
knew  had  a  cha.ssis  designed  for  a  petrol  'bus.  He  could  not 
understand  why.  in  Mr.  Munro's  paper,  the  railless  car 
should  be  nut  down  as  heavier  than  the  petrol  'bus;  it 
should   be   lirrhter. 

Mr.  J.  S.  H;\M",TON  said  that  in  Leeds  tramways  had  been 
operated  since  1895.  the  motor  'bus  since  1905,  and  the  rail- 
Ipss  vehicle  since  1911.  and  the  three  sy.stems  had  parcelleil 
themselves  out  into  separate  spheres.  Tt  was  found  Ihat  the 
tramw'ay.5  could  he  onerated  most  economically  up  to  a  quarter 
of  an  hour  service :  the  railless  vehicle  from  a  quarter  to 
three-quarters  of  an  hour;  and  the  motor  'bus  from  three- 
ouarters  of  an  hour  onwai-ds.  His  experience  of  r:iilless  trm- 
tinn  W3S  that  it  w-as  much  more  economical  to  run  than  the 
motor  'bus. 

.ALDF.RAtAN  R.  A.  Smitrson  bore  out  Mr.  H.'imilton's  stale 
ment  with  renard  to  Ijeeds-  which,  with  some  110  luiles  of 
tramways,  had  spent  over  £1.50,000  last  year  on  trann'ail  re- 
newals, and  had  budgeted  for  a  similar  sum  this  year,  which 
did  not  snr"ipst  a  loss  of  faith  in  the  tramways. 

Mr.  E.  H.  Edwahprs  said  that  the  tramway  was.  except 
for  the  track,  still  the  cheapest  form  of  traction,  and,  as  for 
the  tr.Tck,  w-as  not  the  wear  and  tear  largely  due  to  other 
vehicles? 

Mr.  R'CHAPn  HrMPHntRS  thought  that  the  discus<;ion  h;v1 
narrowed  it=elf  down  to  the  sinele  point  of  whetlier  the  advo- 
cates of  rail'e.ss  traction  could  show  anything  better  than  the 
motor  'bus  for  a  sei'viee  of  between  ten  and  thirty  minutes. 
Mr.  Mf'nro,  replying  to  the  discussion,  said  that  the  figures 
for  energv  consumption  triven  in  his  piper  were  the  averafe 
of  several  system.^  PT's  tramwav  speed  of  7.5  piiles  per  hour 
wa?  on  the  low  side.  but.  desiring  to  compare  like  with  like 
he  had  taken  i^  from  routes  vc'^'^rp  rallies;  traction  was  goiiv 
to  snnersede  the  tramcar  With  recard  to  .single  vcr'nn: 
double-motor  eouipment.  he  had  found  on  some  tests  that 
on  a  straight  Ii"p  without  stops  the  one-motor  was  verv 
slightly  more  efficiept  than  the  two-motor  arrangement,  but 
Tihere  three  stops  were  m^de  to  the  mile  there  wns  a  con 
siderablv  greater  consunmtion  wdth  the  one-motor  than  with 
the  twn-niotov  system.  Tt  was  true  that  the  costs  of  tram 
wav  construction  were  now  fallinr.  hut  so  were  the  co.sts  ot 
railless   trnction.    so  that   the  relative   result   wn;   the  same. 


Maijneto  Drives. — The  object  of  the  recentlv  issued  report, 
No.  21.  I.CE.  100,  November,  1917,  of  the  Internal  Combus- 
tion Engine  Sub-committee  of  the  Aeronautical  Research 
Committee,  is  to  draw  attention  to  .some  of  the  effects  on  the 
synchronism  of  the  sparks  of  a  magnefo  produced  by  various 
types  of  drive  used  in  coupling  a  magneto  to  the  engine.  It 
indicates  that  tlie  use  of  a  vrru  flexible  coupling  to  drive 
the  magneto  is  not  to  lie  recommended,  as  its  elasticity  and 
the  drag  of  the  magneto  field  cause  a  marked  retard  in  the 
spark.  It  also  causes  a  serious  disturbapce  of  the  spark  at 
some  particular  snceds  depending  upon  the  free  periods  of 
the  coupling.  The  mnximum  retard  observed  was  5?  deg. 
The  magnitude  of  the  effect  increases  with  an  increa.se  of  mag- 
neto field,  and  is  practically  non-existent  when  a  battery 
and  coil  set  is  used.  The  use  of  the  Wolseley  Hispano  Suiza 
reinforced  coupling  reduces  these  effects  to  about  one  half, 
but  in  certain  cases  the  di.sturhance  is  still  serious.  An 
optical  method  of  measuring  the  angular  o,S"illation  was 
devised  and  the  results  agreed  substantially  wdth  the  spark 
tests. 
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PARLIAMENTARY     NOTES. 


[By  Our  Special  P.\RLiAMRNTARi'  Reporter.] 
ElectricHy  (Supplij)  Bill.— This  Bill  came  before  a  Standing 
Comixiittce  of  the  House  of  Couimons  oil  June  29th. 

On  Clause  1,  wliich  deals  with  the  power  of  authorities  to 
borrow,  Mr.  G.  BalI'ODR  moved  an  amendment  to  give  Parlia- 
ment control  over  the  borrowing  powers  of  the  joint  electri- 
city authorities  through  Provisional  Order  instead  of  Special 
Order  procedure.  The  Provisional  Order  method  would  en- 
sure the  presentation  of  a  Provisional  Order  Bill,  instead  of 
the  passing  of  a  resolution  of  the  House.  The  Provisional 
Order  Bill  would  have  to  go  through  the  ordinary  Bill  pro- 
cedure. He  claimed  that  if  delay  was  involved,  that  delay  was 
necessary  to  protect  the  interests  of  the    public. 

Mr.  Neal,  Parliamentary  Secretary  to  the  Ministry  of 
Transport,  in  resisting  the  amendment,  said  that  Mr.  Balfour 
was  desirous  of  securing  that  Parliament  should  have  the 
final  and  effective  word  with  reference  to  borrowing  powers, 
and  he  (Mr.  Neal)  accepted  that  position  at  once.  The  only 
question  was  as  to  procedure.  He  urged  that  there  should 
be  no  unnecessary  delay  in  these  cases,  and  defended  the 
method  of  procedure  by  Special  Order,  which,  he  said,  W'as 
adopted  in  1919,  in  order  to  avoid  the  expense  of  Private  Bill 
procedure.  Every  day  that  the  passage  of  the  present  Bill 
was  delayed,  every  day  that  it  was  made  more  difdcult  lor 
the  electricity  schemes  to  proceed,  so  every  day  the  present 
state  of  unemployment  was  continued  and  accentuated.  He 
suggested  that  Mr.  Balfour  should  withdraw  his  amendment, 
and  he  (Mr.  Neal)  would  then  propose  an  amendment  to  pro- 
vide that,  as  to  subsequent  borrowing  powers,  after  the  first 
Special  Order  had  been  approved,  the  procedure  should  be  by 
way  of  Provisional  Order. 

Mr.  Balfour's  amendment  was  rejected  by  14  votes  to  nine, 
and  Mr.  Neal's  amendment  was  afterwards  agreed  to.  The 
Clause,  as  amended,  was  also  agreed  to.  A  qumber  of  minor 
amendments  were  agreed  to  in  Clauses  2  and  3,  Clause  4  was 
also  agreed  to,  and  the  Committee  adjourned. 

Ayr  Burgh  {Electricity)  Bill.— On  June  28th,  Mr.  A.  Shaw 
moved  the  rejection  of  this  Bill  in  the  House  of  Commons. 
He  said  tte  Bill  contained  a  scheme  to  procure  elec- 
trical power  by  draining  Loch  Doon,  which  was  situated  some 
16  miles  from  the  Burgh  of  Ayr.  The  scheme  was  necessary, 
in  the  opinion  of  the  promoters,  in  order  to  provide  additional 
electricity  for  the  Burgh  of  Ayr.  The  present  electrical  in- 
stallation was  of  an  extremely  extravagant  kind,  and  very 
limited  ifl.  its  output.  The  present  price  of  electrical  energy, 
for  power  purposes,  as  apart  from  light  and  heat,  charged  by 
Ayr  was  about  3Jd.  per  unit,  as  against  the  IJd.  which  was 
charged  by  the  neighbouring  installation  of  Kihnarnock.  One 
amazing  feature  of  the  Bill  was  that  it  actually  sought  power 
to  increase  this  already  exorbitant  charge  which  Ayr  levied 
on  its  consumers.  The  cost  of  the  new  scheme  was  estimated 
at  £250,000,  but  he  was  informed  that  it  was  likely  *o  be 
nearer  £400,000  or  £500,000.  The  promoters  sought  to  s^'t 
up,  on  an  acre  of  ground  only,  an  installation,  using  water 
power,  of  a  capacity  of  3,000  kilowatts.  This  worked  out  at 
a  cost  of  £80  a  kilowatt,  and,  on  the  basis  of  a  continuous 
supply,  at  an  enormously  enhanced  figure.  The  present  popu- 
lation of  Ayr  was  about  33,000,  and  an  estimated  cost  of 
£250,000  for  the  scheme  was  a  very  serious  burden  on  a 
burgh  of  those  dimensions.  The  large  users  of  electricity  in 
the  neighbourhood  iad  petitioned  against  the  scheme,  and 
their  fears  had  in  no  way  been  met.  They  looked  rather  to  a 
large  and  comprehensive  scheme  than  to  a  small  and  highly 
expensive  local  scheme.  The  larger  scheme  was,  he  claimed, 
one  situated  at  the  pit's  mouth  at  Kilmarnock ;  the  most 
economical  scheme  in  Scotland.  The  total  capacity  of  the 
Kilmarnock  scheme,  which  could  be  enormously  enlarged, 
was  at  present  22,500  kilowatts,  and  the  actual  output  now 
possible  was  38,000,000  Board  of  Trade  units  per  annum. 
Since  the  Bill  passed  the  Committee  there  had  been  a  com- 
plete change  in  the  whole  situation.  On  May  12th,  Kilmar 
nock  offered  to  include  .\yr  in  a  joint  electrical  board 
if  a  joint  scheme  was  brought  into  operation,  and  to  give 
it  extremely  favourable  treatment.  This  project  for  a  Joint 
Board  had  been  welcomed  and  endorsed  by  the  Electricity 
Commissioners.  The  Ayr  Burgh  scheme  would  prejudge 
and   prejudice  the   action  of  the   new   Joint  Board. 

.'Vfter  much  debate,  Mr.  Neal  urged  that  the  Bill  should 
lie  read  a  second  time  and  referred  to  a  Standing  Committee 
On  the  question  as  to  the  utilisation  of  the  waters  of  T.ocli 
Doon  for  the  purpose  of  this  electricity  supply,  he  reminded 
the  House  that  the  Water  Power  Resources  Committee, 
which  was  presided  over  by  Sir  John  Snell,  who  happened 
also  to  be  the  Chief  Electricity  Commissioner,  recommended 
it  as  one  of  the  water-power  schemes  that  might  usefully  be 
entertained.  The  matter  would  require  detailed  considera- 
tion at  the  hands  of  a  committee  of  the  House,  but  the  Elec- 
tricity Commissioners  saw  no  insuperable  difficulties  in  the 
scheme.  It  would  in  no  way  prevent  the  development  of 
the  area  which  thev  had  delimited,  and  he  would  vote  for 
the  Bill. 

On  a  division  the  motion  for  the  reiection  was  defeated  by 
129  votes  to  75,  and  the  Bill  was  read  a  second  time  and 
committed  to  a  Standing  Committee  of  the  House. 


Private  "  Underground  "  Bill. — On  June  28th  the  L/andon 
Electric  and  City  and  South  r,ondon  Railway  Comj^anies' 
Bill  was  read  a  third  time  in  the  House  of  Commons. 

Bruudcasting  Weather  Bulletins. — On  June  28th  Mr. 
Malone  asked  the  Minister  of  Agriculture  whether  he  was 
aware  of  the  extent  to  which  wireless  telephony  was  being 
utilised  in  France  to  assist  agriculture  by  broadcasting  a 
weather  bulletin  twice  daily  from  the  national  meteorological 
office;  and  whether  any  similar  schemes  were  in  contenipla 
tion  for  this  country. 

Captain  Glest,  Secretary  of  State  for  .\ir,  who  replied. 
.said  that,  pcuding  the  result  of  inquiiies  which  were  being 
made,  he  had  no  information,  other  than  that  which  had 
appeared  in  the  Press,  as  to  the  French  arrangements  for 
issuing  weather  forecasts  to  agriculturists  by  wireless  tele 
phony.  The  feasibility  of  using  wireless  telephony  for  this 
purpose  in  this  country  was  at  present  under  consideration. 
The  Air  Ministry  issued  daily,  by  means  of  wireless 
telegraphy,  a  number  of  weather  reports  which  could  be  of 
considerable  use  to  agriculturists  and,  with  a  view  to  meet- 
ing the  case  of  agriculturists  and  others  possessing,  or  about 
to  install  wireless  receiving  apparatus,  a  pamphlet  giving 
particulars  regarding  these  messages  and  instructions  as  to 
their  reception  and  utilisation  had  been  prepared,  and  would 
be  issued  in  the  cour.se  of  a  few  days.  In  addition,  the  pre- 
war arrangement  by  which  afternoon  forecasts  were  issued 
during  the  harvest  season  was  extended  two  years  ago,  so 
as  to  enable  a  farmer,  on  payment  of  the  cost  of  telegraph- 
ing, to  obtain  a  special  forecast  at  any  time  which  suited  his 
individual  need. 

Royal  Assent. — On  June  29th  the  Royal  Assent  by  Com- 
mission was  given  to  the  Nottinghamshire  &  Derbyshire 
Tramways  Bill. 


THE     LONDON     FAIR     AND     MARKET. 


As  we  mentioned  in  a  recent  note,  the  exhibition  of  articles 
made  by  our  former  enemies  has  been  allowed  in  this  year's 
fair  by  the  management,  and  it  goes  without  saying  that 
the  removal  of  the  ban  has  resulted  in  a  flood  of  German 
goods  of  which  the  chief  feature  is  their  cheapness — not  their 
finish.  Only  the  smaller  products  of  the  electrical  industry 
find  their  way  into  an  exhibition  of  this  nature,  and  the  oc- 
casion is  not  usually  employed  for  the  introduction  of  new 
"lines."  The  exhibition  opened  at  the  Agricultural  Hall, 
Islington,  on  Tuesday  last,  and  it  remains  open  until  the 
14th. 

The  number  of  purely  electrical  firms  which  have  arranged 
exhibits  is  very  small.  The  principal  electrical  display  is  that 
of  the  Cable  Accessories  Co.,  Ltd.  This  firm  has  endeavoured 
to  present  typical  examples  of  all  its  numerous  products. 
There  are  fans,  fires,  pedestal  heaters,  kettles,  and  other 
domestic  appUances,  all  bearing  the  "  Revo  "  trade-mark. 
The  fire  elements  are  mounted  in  a  way  which  ensures  safety 
under  rough  treatment.  The  wire  ends  are  jointed  to  pieces 
of  spring  copjwr  which  bear  the  porcelain  base,  and  these  are 
fixed  to  the  frame.  A  number  of  street-hghting  lanterns  are 
shown,  including  the  type  used  at  Westminster— an  installa- 
tion described  in  our  pages  a  short  time  ago.  These  are  fitted 
with  a  special  anti-vibration  device  employing  phosphor- 
bronze  springs,  and  of  great  strength.  The  chief  point  of  the 
electric  irons  shown  is  the  cord-grip  connector,  with  a  strong 
porcelain  interior  and  drilled  sockets.  A.  range  of  colliery 
lighting  fittings  with  machined  and  faced  joints  is  exhibited, 
as  well  as  examples  of  ironclad  fuse  and  switchgear,  including 
distribution  boards,  and  semi-indirect  fittings  of  handsome 
appearance  for  lighting  offices  and  factory  interiors. 

The  Excelsior  Shade  MANUFACTrRiNO  Co.  has  its  usual 
ornate  display  of  silk  lamp  shades  of  all  shapes  and  colours. 

Messrs.  Standex  &  Perks  repre.sent  "  Welco  "  Patents  and. 
in  addition  to  examples  of  slotted  steel  constructional  work. 
have  a  range  of  the  firm's  domestic  appliances — kettles,  irons. 
bowl  fires,  &c.  The  elements  used  in  most  of  these  devices  are 
mounted  in  rings  of  brass-bound  mica.  They  are 
mounted  by  means  of  plugs,  two  "  live  "  plugs  on  one  side. 
and  a  single  "  dead  "  plug  diametrically  opposite.  This  ar- 
rangement makes  removal  and  replacement  of  the  elements 
a  simple  task.  The  "  Welco  "  toaster  is  fitted  with  a  re- 
tainer for  the  bread  which  does  away  with  springs,  as  springs 
subjected  to  high  temperatures  are  apt  to  be  rendered  use- 
less. The  "  tripod  "  design  of  the  bowl  fires  enables  them  to 
be  used  in  a  vertical  or  a  horizontal  position. 

The  Wholesale  Fittings  Co..  Ltn..  has  a  very  large  dis- 
play of  small  electrical  appliances,  as  toasters,  kettles,  irons. 
\-c.  Many  patterns  of  tmnbler  switches — plain  and  artistic — 
are  shown.  The  display  of  lightiiii.'  fittings  is  particularly 
good,  and  includes  bowls  of  marbled  composition,  crystal 
ijlass,  alabaster,  &c.,  as  well  as  lanterns  for  industrial  light- 
ing. 

Messrs.  Kenneth  Campbell  A-  Co.,  Ltd..  »1so  have  a  wide 
variety  of  lighting  fittings,  and  sliow  floor  and  table  standards 
fitted  with  beautifully-coloured  shades. 

Messrs.  S.  Faulkner  &  Son  have  a  stand  full  of  well-exe- 
cuted statuary,  and  amongst  this  are  several  designs  for  use 
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with  electric  lighting.  Figures  beariug  ilambeaux.  carved 
from  Italian  marble  and  other  materials,  and  others  in  bronze 
make  an  excellent  show. 

Messrs.  ^Y.  Knowles  &  Co.,  show  two  or  three  sizes  ol 
rapid  icecream  mixers  and  freezer."!,  .suitable  for  electric 
motor  drive. 

The  exhibit  of  the  R.\WLPi.i;n  Co.,  Ltd.,  consists,  a.^ 
usual,  of  examples  of  applications  of  the  plugs  to  various 
materials,  and  complete  sets  of  tools.  The  plug  is  now  made 
for  screws  as  large  as  No.  '34  (wood),  and  also  for  coach 
sc-rews. 

The  Inhian  &  Col.oxi.vr,  Supply  .Association-,  exhibits  a  col- 
lection of  .small  electrical  novelties.  There  are  numerous 
motors  and  generators  of  a  few  watts  capacity,  small  induc- 
tion coils,  pocket  lamps,  batteries,  &c.  Wireless  receiving 
sets  for  amateurs,  hell  pushes,  and  .switches  are  also  dis- 
played. This  stand  also  bears,  among  other  articles  of  (ler- 
Mian  manufacture,  some  well-finished  electric  kettles  and 
.saucepans. 

Messrs  Henry  Wolff  &  Co.,  have  a  comprehensive  display 
of  electric   light   shades   of  London   manufacture. 

The  Rogers  Electivical  Sales  Co.,  shows  electro-medical 
apparatus,  blowers,  "  violct-ray  "  outfitf,  vibrators,  &c.,  and 
also  the  "  Rogervac  "  suction  cleaner  of  light  construction. 
Messrs.  Exstoxe  .t  Lilienkeld  exhibit  numerous  articles 
of  foreign  manufacture.  Among  these  are  small  electric 
fans,  7  in.  diameter  blades,  with  remarkable  power  for  their 
size;  there  is  al.so  a  type  of  electric  iron,  the  top  half  of  which 
is  of  marble. 

German  electric  irons  arranged  for  pressures  of  from  1'20  to 
•240  V  are  exhibited  by  the  Reeu  MANrFACTURiNO  Co. 

T'pon  the  whole  it  can  be  said  that  the  electrical  trade,  as 
represented  at  the  exhibition,  has  little  to  fear  from  the 
Cierman,  but  keen  competition  is  very  apparent  in  the  toy 
and  fancy  goods  departments. 


LEGAL. 


NoHTH  Metropolitan  Electrical  Power  &  Distribution  Co., 

Ltd..  v.  Pdritv  Laundry.  Dyeing  &  Cleaninu  Works. 
As   briefly  reported  in  our  last  issue.  Mr.   .Justice   Roche,    ui 
the  King's  Bench   Division,  heard   an  action,   on   .lune   •27tli, 
in   which   plaintiffs    claimed    from    the    defendants   j6179    for 
electricity  supplied. 

Mr.  Craig  Henderson,  appearing  for  the  plaintiffs,  said 
lliat  his  Lordship  would  be  a.sked  to  construe  the  meaning 
of  a  contract  between  the  parties.  It  appeared  that  in  June, 
1914,  plaintiffs  agreed  to  supply  defendants  with  electricity 
at  special  rates,  and  there  was  a  clause  in  the  contract  to 
the  effect  that  at  the  end  of  seven  years  the  defendants  had 
llie  option  of  extending  the  contract  for  another  three  years. 
When  the  end  of  the  seven  years  came  the  defendants  made 
IK)  effort  to  extend  by  exercising  their  option,  and  the  plain- 
tiffs omitted  to  tell  defendants  that  the  contract  w-as  at  an 
end.  Later,  however,  they  wrote  that  the  agreement  of 
•lune,  1914,  was  at  an  end,  and  that  the  defendants  not 
having  exercised  their  option  to  extend  the  agreement,  tlir 
plaintiffs  were  willing  to  continue  the  supply  at  their  stand 
ard  rates.  If  the  defendants  could  not  agree  then  the  supply 
would  be  discontinued.  Correspondence  ensued,  in  whih 
the  defendants  said  that  as  the  plaintiffs  had  not  given  them 
notice  of  expiry  of  the  contract  they  took  it  for  granted  that 
they  were  within  their  rights  in  exerci.sing  their  option. 
The  plaintiffs  replied  to  the  effect  that  defendants  had  rjot 
exercised  their  option  because  they  had  given  no  notK'c, 
and  that  they  were  now  out  of  date  lor  ,so  doing.  Eventu- 
ally.  it  was  agreed-  that  plaintiffs  should  I'ontinue  to  supply 
electricity  to  the  detHiulaiits  at  the  old  rate,  without  prc- 
juili<'e  to  their  right  to  charge  the  standard  price,  if  In-, 
I/jrdship  decided  in   plaintiffs'  favoui'. 

l'"or  tlie  defence,  .\ii-.  .\i,kheI)  Thohc.  a  cli.irteicd  iici'iiuiit- 
ant,  said  he  managed  the  laundry  business  after-  the  dea|li 
of  its  proprietf)r.  He  read  the  agreement  with  the  cle  ■- 
trical  company,  and  came  to  the  conclusion  that  he  cmm-. 
ci.sed  his  option  to  extend  the  contrai't  if  he  continued  to 
take  electricifv  after  -lune,  19'21.  lie.  therefore,  gave  tlin 
plaintifl's  no  formal  notice  of  his  intention  to  exerci.se  the 
option,   thinking   it   was  unnecessary. 

.Mr.  Cotes  Pkeedy.  for  the  defendants,  adopted  Mr.  Thorp's 
evidence  as  his  argument.  The  fact  that  the  defendants  con- 
tinued to  take  electricilv  aftei-  the  end  of  the  seven  years 
was  an  intimation  to  the  plaintiffs  that  they  desired  to  ex- 
ercise their  option.  It  was  the  duty  of  the  plaiijtills.  be 
said,  to  inrpiire  f.f  the  defendants  about  the  option  if  there 
was  any  doubt,  be-ause  it  was  naturally  to  be  anticipated 
that  defendants  would  not  continue  to  take  supply  irnless 
they  expected  to  pay  the  old  rates.  Conn.sel.  reinarVc'l  t'lnl 
it  was  not  for  three  oi-  foirr  months  after  the  tei-rninii'inn 
of  the  seven  years  that  plaintiffs  drew  defendants'  attention 
to  the  matter,  and  all  the  time  they  had  .supplied  the  de- 
fendants with  power  ostensiblv  at  the  contract  price  In 
these  circunrstances.  he  contended  that  the  defendants  had  a 
right  to  believe  tha*  the  option  had  been  automatically  ac 
tepted  by  the  plaintiffs. 


Mr.  Cium  Hendersov  contended  that  such  a  propo- 
sition was  untenable.  The  fallacy,  he  .said,  lay  m 
the  suggestion  that  because  the  plaintiffs  continued  to  supply 
electricity  they  would  do  so  at  the  old  rates.  The  plaintiffs, 
by  .'^ct  of  Parliament,  were  bound  to  continue  to  supply,  but 
defendants  were  not  bound  to  pay  any  price  imposed,  and 
it  was  up  to  them  to  inquire  what  they  were  expected  to 
pay. 

His  Lordship,  in  giving  judgment,  said  he  had  .some  sym- 
pathy with  the  defendants,  hut  he  could  not  lind  in  their 
favour  if  he  acted  consistently  with  the  law.  He  was  of 
opinion  that  the  option  to  continue  the  contract  should  have 
been  exei'cised  during  the  currency  of  the  agreement,  and 
that  the  defendants  should  have  acquainted  the  plaintiffs  of 
their  intention  to  exercise  it  as  from  June  24th,  1921.  No 
inference  could  be  drawn  in  defendants'  favour  from  the 
mere  fact  that  the  plaintiffs  continued  to  supply  power  after 
the  contract  expired.  Consequently,  judgment  must  be  given 
the  plaintiffs  for  the  amount  claimed,  with  costs. 


Aldershot  Tenants'  Electric  Light  Bills. 
The  Ahientliot  Newa  reports  a  case  which  recently  came  be- 
for-e  the  magistrates,  in  which  a  tenant  of  the  Aldershot  Coun- 
cil was  summoned  for  not  paying  his  electric  lighting  ac- 
count. The  collector  .stated  that  the  amount  due  for  .six 
months  was  ^4  Os.  '2d.  The  defendant  (Sullivan)  wrote  a 
letter  to  the  Bench  stating  that  when  he  moved  into  the  house 
he  was  under  the  impression  that  light  would  be  supplied  for 
Is.  weekly,  payable  with  the  rent,  but  after  a  few  weeks  he 
was  surprised  to  receive  a  bill  for  f]  odd.  He  eventually 
agreed  to  the  current's  being  cut  off,  because  a  wage  of  £3  10s. 
— when  in  work — with  a  wife  and  eight  children,  and  a  father- 
in-law  and  widowed  mother  to  assi.st,  and  paying  rent  of 
17s.  4d.,  would  not  permit  him  to  run  up  electric  light  ac- 
counts. 

The  Magistrates  made  the  order  for  defendant  to  pay 
i'4  Os.  2d.,  with  5s.  6d.  costs,  and  left  it  to  the  collector  to 
arrange  how  the  money  should  be  paid. 

A.  \.  Kinnear  was  summoned  in  respect  of  an  account  for 
,-£]  Ss.  '2d.  Defendant  said  his  wages  were  £i  I'is.  6d.,  less 
stoppages  due  to  wet  weather,  and  his  rent  17s.  4d.  He  was 
ordered  to  pay  within  six  weeks. 

-T.  R.  Kavanagh,  who  owed  £'2  4s.  lOd..  was  ordered  to  pay, 
with  OS.  6d.  costs.  He  wrote  that  he  was  paying  15s.  9d.  ni 
rent,  and  3s.  weekly  off'  arrears.  His  wages  were  £2  10s.. 
which  left  him  with  £1  4s.  to  kee))  himself,  his  wife,  and 
four  children. 

Similar  orders  were  made  against  W.  Price,  owing  ±'1  5s.  '2d. 
and  T.  R.  Evans,  £2  lis.  fid. 


Bi'RKE  V.  Menlemans  !c  Di'FRASNF.. 
Tn  the  Mayor's  and  City  of  London  Court,  on  June  '29tL..  an 
action  was  brought  by  Mr.  Stephen  J.  Burke,  trading  as 
Hiirke  Electrical  Manufacturing  Co.,  6,  Francis  Street,  West- 
minster, again.st  Mr.  .\.  Menlemans  and  Mr.  Dufrasne,  trad- 
ing as  Ceneral  Electi'ic  Trading  Co.,  St.  Dun.stan's  Hill,  B.C.. 
to  recover  £\l  15s.  11  d.  for  the  price  of  an  electric  raotcr 
sii|iplied   complete  with   pulley,   less    30    per   cent,    discount. 

.VI  r.  Stollard,  plaintiffs'  .solicitor,  said  that  the  goods  were 
orclcr-ed  by  both  defendants,  and  supplied  tn  their  customer's, 
who  had  paid  the  defendants'  account,  but  defendants  had 
not  paid  the  plaintiffs.  There  was  a  defence  by  Dufrasne 
that  he  was  not  a  partner  in  the  business.  The  documents, 
hdUi'ver,  showed  the  contrary.  Only  Dufrasne  had  been 
reived  with  the  Court's  process.  The  other  man  had  left 
the  country. 

IImoiv  Penny,  plaintiff's  manager,  said  that  the  goods  wer-e 
supplied  at  defendants'  (HiIims  to  the  Son  Klectrii-al  Co.  on 
Se|itelid)er    2i!d,    1921. 

.Iiidgnicnt  was  given  I'nr  the  |ilainliff  against  Drifr-asrie 
oiiK.  witlr  costs. 


A     Sol'TH     Allllk'AN     I.IHKL    .ACTION. 

(hiv  South  Afr-i'-ari  coi'r'espondent  states  that  judgment  has 
bien  given  by  Mr.  .lustice  Waternieyer  in  the  liliel  actiau 
bniught  by  Mr.  C.  O.  Wilkinson,  engineer,  of  Beaufort  We.st, 
against  Mr.  Charles  C.  Ti-evett,  consulting  engineer  to  the 
Municipality  of  Beaufort  West,  and  the  individual  members 
of  the  Municipality.  In  iimnection  with  the  Municipality's 
electric  lighting  scheme,  tenders  were  called  for  by  Mr.  Tr-e- 
ve!t  for  wiring  consiimi'rs'  prvmi.ses,  and  by  the  terms  of  the 
advi'rtisement  Mr.  Wilkinson  was  di-baried  from  tendering. 
Mr.  Wilkinson  then  wr-ote  to  the  local  newspaper  protesting 
acainst  the  tender's  being  r'cstricted  to  a  few  contractors.  The 
alleged  libel  was  contained  in  a  letter  which  Mr.  Trevett 
wr-ote  in  reply  to  Mr.  Wilkinson's  letter.  Mr.  Ti'evett's  letter 
was  submitteil  by  him  to  the  Council  before  in.sertion  in  the 
newspaper.  Considerable  expert  and  othei-  evidence  was  calleil 
.-Ml  I  the  case  occupied  the  Coui't  for  nine  days  in  all. 

Mis  Lordshin  awarded  Mr.  Wilkinson  .i'lOO  damages  and 
costs  against  Mr.  Ti-evett,  and  gave  judgment  for  the  Cnun- 
ciUor.i  in  Ml'.  Wilkinson's  claim  against  them. 
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BUSINESS    NOTES. 


The  "  Electrical  Review  "  Index. — The  Index  to  Vol.  XC. 

of  the  Ei-hX'iKiLAL  Ki'.viKW,  whiL-li  Will  shortly  be  printed,  will 
be  supplied  only  to  tho.se  who  through  the  pn^t  ^|l,■(■l:lllv  apply 
for  it.  lo  tlieiii  It  will  be  .supplied  for  (kI  |Hi,vt  liv,-.  .A.uy 
reader  or  advertiser,  at  houie  or  ahroad.  who  rl■(|llln■.^  a  copy 
lor  liiiulin^'.  or  for  other  purpo.ses,  i.s  asked  to  make  eany 
apphratiiiii  therelor  to  the  Piihli.sher,  Ei.ectricai.  Kevievv,  -i. 
J.udi;ate  Hill,  E.C.-l. 

Bankruptcy  Proceedings. — \Vm.  Henhy  llo.sr.iNUToN, 
dealei'  in  electric  motor  accessories,  'MO.  Hifh  Holborn, 
VV.G.  A  receiving  order  was  made  against  this  debtor  last 
April  at  the  London  Bankruptcy  Court,  under  which 
accounts  were  lodged  .showing  total  liabilities  £1.725  (un- 
secured £1,1175)  and  assets  nil.  A  sitting  of  the  Court  was 
held  orj  June  '27th,  before  Mr.  liegistrar  Mellor,  when  the 
debtor,  rep.ying  to  Mr.  Warren,  (lllicial  Keceiver,  stated 
that  in  December,  1919,  he  and  another  person,  with  i'KlIt 
capital,  commenced  business  as  dealers  in  electric  motor 
accessories  under  the  style  of  (ireenling  Electric  Supplies, 
at  61,  London  Road,  Twickenham,  where  they  traded  until 
May,  1920,  when  they  dissolved  partnership.  Witness  took 
over  the  assets  and  undertook  to  discharge  the  liabilities. 
He  realised  the  assets  and  paid  some  of  the  liabilities  of  the 
.business,  and  he  then  removed  to  240.  High  Holborn, 
W.C.  In  .Tune,  1920,  witness  formed  the  Greenling  Electric 
Supplies,  Ltd.,  subsequently  changed  to  Comyns,  Ltd.,  with 
offices  at  240,  High  Holborn,  and  a  nominal  capital  of 
±"5,000.  For  .services  rendered  he  was  allotted  £1,000  in 
ordinary  shares  and  was  appointed  governing  director  at  a 
remuneration  of  ±'.500  per  annum.  Last  September,  in  pur- 
suance of  a  verbal  arrangement  with  a  co-director,  witness 
tran.sferred  to  the  latter  his  shareholding  in  the  company, 
and  had  since  acted  as  secretary  without  remuneration.  In 
August,  1921,  he  formed  Mervan.  Ltd.,  with  offices  at  240, 
High  Holborn.  and  had  since  acted  as  director  of  that  con- 
cern. The  debtor  attributed  his  failure  and  insolvency  to 
his  household  and  personal  expenses  having  exceeded  his 
income  owing  to  the  long  illness  of  his  wife,  and  to  interest 
on    borrowed   money. 

Thom.\s  Cauteu,  Dorchester  and  Swanage,  electrical  engi- 
neer.— At  the  Dorchester  Bankruptcy  Court  it  was  stated  that 
the  total  liabilities  of  this  debtor  amounted  to  ±'2,.':i(l3.  The 
a.ssets  were  estimated  at  £1,9.98.  The  claims  of  preferential 
creditors  left  the  total  deficiency  at  £391.  The  causes  of  failure 
were  stated  to  be  bad  trade,  heavy  stock,  and  being  unable 
to  proceed  with  works  owing  to  dislocation  of  busiiiess  cau.sed 
by  the  I'ecent  disposal  of  the  undertaking  of  the  Dorset  Elec- 
tric Supply  Co.,  at  Dorche.ster,  Swanage.  and  Wareham. 
In  the  course  of  replies  to  the  Otiicial  Receiver,  debtor  .said 
that  he  always  worked  on  an  overdraft.  There  had  been  a 
.scheme  to  purchn.se  a  mill  at  Charminster  in  1920  in  order  to 
provide  an  electrical  installation  there,  but  they  could  not  get 
Parliamentary  powers  at  the  time.  In  .lune,  i920.  there  was 
a  property  bought  at  Wareham  for  the  Wareham  Electrical 
Supply  Co..  and  he  was  to  be  the  contractor.  It  was  thought 
that  an  installation  at  Wareham  would  be  a  profitable  thing, 
and  the  plant  which  the  Disjxisal  Board  had  for  sale  at 
Swanage  was  purchased,  hut  they  had  not  been  able  to  tind 
enough  capital  to  complete  it.  He  had  been  pressed  by  credi- 
tors all  llie  time.  Much  of  his  difficulty  had  been  caused  by 
the  delay  in  the  di.sposal  of  the  undertaking  of  the  Dor.seti 
Electric  Supply  Co.  at  Dorchester  and  Swanage,  as  the 
result  of  which  he  had  not  been  able  to  put  in  services.  He 
was  in.solvent  in  .Tune,  191S,  and  a  large  number  of  executions 
hail  been  paid' out  since  then.  If  he  had  been  given  a  chance 
he  could  have  pulled  through  now  that  the  had  time  was 
over.     Tlie  examination  was  closed. 

(liDRoN  (lEOiior.  Grieve  and  Ahchibaed  .a.uthi'h  Manoes, 
trading  as  The  TTp-to-date  Electrical  and  Mechanical  Engi- 
neers, 14,  West  Bute  Street,  late  'IW>.  Bute  Street,  Cardiff, 
electrical  and  mechanical  engineers. — The  first  meeting  of 
the  creditors  of  the  above  was  held  on  .Tune  27th  at  ;14,  Park 
Place.  Cardiff.  The  statement  of  affairs  sliowed  liabilities  of 
£C17,  against  as.sets  £112,  or  a  dehciency  of  £505.  Debtors 
attributed  their  position  to  depression  in  trade,  keen  compe- 
tition, and  high  rent.  It  was  decided  that  the  Official  He- 
''■:vfr  should  remain  as  trustee  of  the  estate. 

\m'oui\  Tudor  Wim.iams  and  William  .Tohn  Beva.n,  trading 
IS  the  Electrical  and  General  Engineering  Co..  49.  Commer- 
iTipl  Street,  Aberdare.  electrical  engineers. — The  adjourned 
nuhlic  examination  of  thesi>  debtors  was  held  recently  at  the 
.Temperance  Hall.  Aberdare.  .\cc'ording  to  the  statement  of 
affairs,  there  was  a  deliciein'v  di.sclos<'d  of  £1,272.  It  appeared 
that  the  debtors  couimenced  business  in  1919  with  £100  capital, 
each  partner  putting  £-50  into  the  concern.  They  had  exneri- 
enced  considerable  difficultv  in  obtaining  materials  in  1920. 
owing  to  the  mciilders'  strike,  and  had  lost  orders  in  conse- 
quence. The  debtors  had  furnished  flu'  amendeil  d.'liriency 
account  required,  and  the  examination  was  closed. 

W.  W.  THHi'\ri.ET<iN.  electrical  and  mechanical  iMiginccr, 
Thornhm-v  Ruad,  Bradford.— Last  dav  for  proofs  for  dividend. 
•Tulv  10th.  Trustee  :  Mr.  W.  Durrance,  (Official  Receiver,  12, 
Duke  Street,  Bradford. 


.1.  J.  SvMo.N.s  (Zodiac  Peerless  Electric  Lamp  Co.).  25,  Den- 
mark Street,  Charing  Cross  Road,  VV.C— Viuetee  (Mr.  A.  h. 
Partridge,  3,  Warwick  Court,  Grays  Inn,  W.C.)  appointed 
March  2«th. 

W.  Hill,  seedsman  and  electrician,  3a,  Leigh  Road,  Leigh, 
l.aiiis.  -  Last  day  for  proofs  for  divideuU,  Juiy  loth. 
Inistce:  Mr.  .1.  G.  Gibson,  Official  Receiver.  Byrom  Street, 
.Manchester. 

\\  ViNESs  it  Bale,  electrical  engineers,  13,  Commercial 
Street,  Brighouse.— l-irst  meeting,  .liilv  7tli ;  public  examma 
tioii,  .Inly  21st;  both  at  the  Court   Hou.se,   Halifax. 

.1.  \S.  HoiKi.io.v  and  N.  Hodoso.n  (Hodgson  Bros.),  elec- 
tricians, ^(lrton  Street,  Middlesbough.— Receiving  order  made 
June  29th  on  debtors'  own  petition. 

P.  M.  Rogers  (Longbridge  Engineering  Co.), electrical  engi- 
neer. Great  Darkgate  Street,  Aberystwyth.— First  meeting, 
.Tuly  12th;  public  examination.  August  3rd";  both  at  the  Counly 
Court  Office.  Aberystviyth. 

Company  Liquidations.— Hobert.s  Bros.  &  Hollowav. 
Ltd.— Winding  up  vohiiil.nily.  Liquidator;  Mr.  R.  Hooper.' 
1,  Cheapside,  Bradford.  .M.'eting  of  creditors,  Julv  13th,  at 
14,  Piccadilly,  Bradford. 

Grimsby  Electric  Vehicle  Co.,  Ltd.— Winding  up  volun- 
tarily. Liquidator  ;  Mr.  W.  M.  Dawson,  103,  Victoria  Street. 
(Jriinsby. 

C.  Santleu  &  Co.,  Ltd.— Winding  up  voluntarily.  Liqui- 
dator, Mr.  A.  H.  Weller,  Edith  Walk,  Malvern.  Meeting  of 
creditors,  July  TOth. 

iHF.DEGAH.s.  LTD.,  7,  Brook  Street,  Bond  Street,  London,  \\.. 
lighting  specialists.  &c.— The  creditors  of  the  above  were  called 
together  on  June  30th,  when  it  was  report^nl  that  the  liabih- 
ties  amounted  to  £:34,786.  The  assets  were  estimated  to  realise 
£•20.015,  from  which  had  to  be  deducted  £635  for  preferential 
claims,  leaving  net  assets  of  £19,380.  The  assets  consisted  of 
book  debts,  £8,237,  expect<?d  to  produce  £7.122;  plant.  £575; 
work  in  progress  £771;  patents,  £50;  stock  in  trade,  £8,.S,S5' 
office  furniture,  £400;  leases.  £2,000;  and  cash  in  hand  and 
deposits,  £212.  It  was  reported  that  the  company  was  regis- 
tered in  December,  1914,  taking  over  from  Messrs.  Perry  \-  Co. 
(Bow),  Ltd.,  a  department  of  the  business  there  which  had 
lieen  carried  on  in  a  small  way  for  about  three  years 
previously.  The  company  removed  from  Victoria  Street 
to  Brook  Street.  At  the  out.set  the  capital  consisted  of 
10,000  t)  per  cent,  preference  shares  of  £1  each  and 
lO.OlKi  ordinary  shares  of  Is.  each.  Seven  thousand  shares  were 
issued  to  Perry  &  Co.  for  the  assets  they  transferred.  The  good- 
will was  only  valued  at  £197.  In  1917  the  capital  was  increased 
and  7,000  shares  were  issued  for  cash,  while  in  1919  the  capital 
was  further  increased  to  £100,000,  divided  into  tX1,000  partici- 
pating preference  shares  of  £1  and  4(1.000  ordinary  shares  of 
a  similar  face  value.  Tlie  issued  capital  consisted  of  2;3,00(t 
preference  shares  and  .500  ordinary  shares.  The  principal  share- 
holders in  the  company  were  the  late  Sir  Herbert  Bartlett  and 
Messrs.  Perry  it  Co.  After  the  removal  to  Brook  Street  in  1915 
the  company's  business  greatly  extended,  mainly  as  a  result 
of  Government  contracts.  Considerable  profits  were  made 
during  the  war,  and  additional  departments  were  commenced. 
The  company  was  interested  in  some  subsidiary  concerns,  in 
one  of  which  £11.000  was  lost.  In  1910  the  manufacture  of 
acetylene  lighting  and  welding  plant  was  takeq  up,  and  the 
business  transferred  to  a  subsidiary  company.  Through  the 
activities  of  the  Government  Disposal  Board,  that  subsidiary 
company  did  ijot  do  so  well  as  was  anticipated,  and  Tredegars, 
Ltd.,  lost  about  .£5,(X)0.  .\  wholesale  ejectrical  fitting  depart- 
ment was  also  opened  and  transferred'  to  a  subsidiary  cmn- 
pany  in  April,  1919.  In  1920  the  subsidiary  company  went  into 
voluntary  liquidation,  and  Tredegars  lost  a  further  £4.(XX1.  In 
connection  with  the  subsidiary  companies  there  had  Iven 
losses  totalling  over  .£20,000.  The  capital  required  to  finance 
the  .subsidiary  companies  was  obtained  through  a  cash  loan 
of  iiO.OOO.  Some  of  the  people  who  advanced  money  had 
since  fjikeii  preference  sliaiv-s  in  settlement.  Originally  intere.sl 
.-it  the  rate  of  10  |)<>r  cent,  was  paid,  but  that  had  lH>en  reduced. 
The  company  during  1919  and  192t*  entered  into  a  large  con- 
tract to  the  extent  of  £20.(H)0.  They  completed  the  work,  but 
in  payment  had  to  take  st^-ond  debentures  in  another  concern 
for  £19.tW0.  rhe  licpiidators  had  continued  the  business  since 
tlu'ir  appointment.  There  had  been  inquiries  for  the  ivile  of 
the  business  as  a  going  concern,  but  ni>  definite  offer  had  yet 
been  received.  .After  a  short  di.scussion  the  creditors  decided 
to  confirm  the  voluntary  liquidation  of  the  company  witli  the 
liquidators  apmiinted  bv  the  shareholders,  and  a  committee  was 
also  anpointed.  consisting  of  Messrs.  Elliott  it  Sons.  Perry  and 
Co.  (Bow),  Ltd..  Bingham  it  Sons,  the  cash  creditors,  and  the 
representative  of  the  hank.  The  principal  creditors  are  :  — 
€  e 

K'liotl    *    Sons         

lioMing   Oolin)  &   Son      ... 

li.-Ico,     LM.  

l-'llis,    Simpson    &    Snnders 

Privs«e  \rrunj$enient, — W.  V).  RonpA.  trading  as  W.  D. 
Rodda  .t  Co..  :i7:i.  Foimtain  Stre<H.  Manchester,  manufactur- 
ing electrical  engineers.— The  creditors  int<>re.=t<'d  herein  were 


24t     Prrrv    &  Co.    (Bowl.   LlJ. 

147     H-vKh-s    *    Co 

IM     Mid.lleton   &   Co.     ... 
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called  together  recently,  when  a  statement  of  affairs  was  pre- 
sented, which  showed  unsecured  liabihties  of  i'-lS",  of  which 
i-'dVl  was  due  to  the  trade,  while  the  bank  was  creditor  for 
±'50.  There  were  contingent  liabilities  amounting  16  i'i'io,  and 
preferential  claims  in  respect,  of  rent,  rates  and  wages  of  ±'71. 
The  assets  totalled  .±''235,  from  which  the  preferential  claims 
had  to  he  deducted,  leaving  net  assets  of  £H>i,  or  a  deficiency 
of  ±'3-23.  It  was  reported  that  the  debtor  had  not  kept  proiier 
books  of  account,  but  from  figures  prepared  it  was  estimated 
that  at  Jul.v,  fWl,  there  was  an  excess  of  assets  over  liabilities 
of  .±'1(0.  Debtor  commenced  business  in  July,  19'21,  in  partner- 
ship with  am  tlier,  the  joint  capital  being  il3U.  It  appeared 
that  the  business  was  successful  until  January  of  this  year, 
when  it  begun  to  decline.  In  March  last  efforts  were  made  to 
obtain  fre>h  capital,  but  these  proved  inisuccessful,  and  in  May 
the  partnership  was  dis.solvcd,  debtor  taking  over  the  liabilities 
and  assets.  Debtor  attributed  his  position  to  lack  of  capital, 
bad  licbts  and  insufficient  trade.  The  matter  was  discussed  at 
.Mime  length,  and  it  was  eventually  decided  that  the  estate 
should  be  dealt  with  under  a  deed  of  assignment  to  Mr.  Arthur 
T.  Eaves,  accountant,  of  Manchester,  and  a  committee  of  three 
of  the  principal  creditors  was  nominated.  Debtor  was  urged 
to  make  endeavinirs  to  put  forward  an  offer  of  composition  to 
the  creditors.    Tne  following  are  creditors  :  — 

£  i 

A.  i   A.    Eltttrical  Co..  Ltd.       ...  2«    Cowan    &    Fox  l:i 

Arrow      Industrial      Supply      Co.,  While,   J.  C V.i 

Lid.  11     Kkctrolux         :I4 

J.    F.    W^arburton,     A.L.A.A.,     as  Ttlephone  Co  17 

Irusle.-,  re   D.  C.  Bale 1.1    Hankers  47 

Holding.  G.  H.,  &  Co 80     U.ardsall,  VV.    i;.,  &  Co 1(1 

Condor,    H.     1.     I'.    Elwtric    Lamp  Kreer    &    Hirst.    Ltd 10 

and    .Vcssori.-s   Co 17  British    Driver    Harris    Co.,    Ltd.  1(1 

Trade  Announcements. — The  Ideal  Service  Wipeh  Co.,  of 
•29.5.  Claremont  Eoad.  Moss  Side.  Manchester,  has  just  iu- 
.stalled  a  special  plant  for  the  wa.shing  and  sterilising  of 
wi|x^rs.  duster  cloths,  white  stockinette  cloths,  &c.,  for  ma- 
chine and  motor  cleaning  and   polishing. 

The  Bedford  Electrical  &  E.\di.\  Co.,  Ltd.,  has  opened 
.showrooms  at  7,  St.  Peters's,  Bedford. 

British  Insulated  &  Helsby  Cables.  Ltd.,  has  removed 
its  Ixjndon  office  from  Lennox  House  to  Surrey  House,  Vic- 
toria Embankment,  W.C.2. 

The  sales  department  of  British  Electric  Vehicles,  Ltd., 
has  been  transferred  from  HamiltoQ  House,  Bishopsgate,  E.C., 
to  the  Head  Office,  1,  Queen  Victoria  Street,  E.C.  Commu- 
nications should  be  addressed  eitlier  to  the  head  office  or  to 
the   works  at  Southport. 

Mr.  a.  L.  Butto.n,  late  of  W.  J.  Cannon  &  Co.,  electrical 
engineers,  of  King  Street,  Margate,  has  commenced  business 
on  his  own  account  at  le,  Cliftonville  Parade,  Margate. 

Mr.  H.  A.  Mdmford  has  been  appointed  district  manager 
at  6.  7  and  8,  .\lbion  Place.  Leeds,  for  the  Edison  Swan 
Electric  Co.,  Ltd.,  succeeding  Mr.  J.  D.  Chisholm,  resigned. 

Catalogues  and  Lists. — The  Horseley  Bridge  and  Engi- 
neering Co.,  Ltd.,  Tipton,  Staffs. — A  well-illustrated  bro- 
chure entitled  "A  Century  of  Progress,"  giving  particulars 
of  tbf  firm's  numerous  achievements  in  bridge-building,  &c., 
during  that   period. 

The  Porter  Patent  Safety  SE.1LS,  Ltd.,  7  &  9,  Belfast 
Road,  Stoke  Newington. — An  illustrated  booklet  dealing  with 
the  firm's  lead  seals. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  King.s- 
way,  W.C.2.  Catalogue  Section  L  (1). — An  illustrated  cata- 
logue dealing  with  electric  bells,  batteries,  indicators,  bell- 
pushes,  telegraph  instruments,  lightning  conductors,  &c. 
Fully  priced.  Catalogue  Section  L  (3),  giving  prices  and 
illustrations  of  colliery  signalling  apparatsu — bells,  relays, 
indicators.  &c.,  miners  hand  lamps,  primary  and  secondary 
batteries,  and  spare  parts. 

Messrs.  Watts,  Fincham  &  Co.,  Ltd.,  22,  Billiter  Street, 
E.C.3. — An  illustrated  pamphlet  describing  the  "  Wefco  " 
patent  gas-proof  safety  electric   hand-lamp. 

Me.ssrs.  Cole,  Marchent  &  Morley,  Ltd.,  Wakefield  Road, 
Bradford. — Pamphlet  No.  69,  illustrating  and  describing 
central  exhaust  (uniflow)  steam  engines,  with  views  of  in- 
stallations. Pamphlet  No.  70,  an  illustrated  brochure  de- 
scriptive of  the  firm's  works  and  products. 

Cryselco,  Ltd.,  Kempston  Works,  Bedford. — A  folder 
advertising  and  giving  prices  of  Cryselco  "  half-watt  " 
vacimm-type  lamps. 

Messrs.  Rayner  &  Heald,  Ltd.,  Duke  Street.  Derby. — 
Leaflets  G  101  and  105,  describing  two-  and  three-phase  induc- 
tion motors,  and  giving  outputs  and  prices.  Also  a  list  of 
cu.stomers  who  have  purchased  these  machines. 

The  English  Electric  Co.,  Ltd.,  Queen's  House.  Kings- 
way.  W.C.2. — Publication  No.  365,  giving  a  fully-illustrated 
description  of  the  "  Seewer  "  governing  device  for  impulse 
turbines. 

Messrs.  .Tohnson  &  Phillips,  Ltd.,  Charlton.  S.E.7.— A 
catalogue  illustrating  and  giving  full  dimensions,  &c..  of  insu- 
lators, ironwork,  and  fittings,  for  overhead  tran8missit)n 
lines  and   poles. 

Tlie  Hotpoint  Electric  Appliance  Co..  T/td..  2L  Berners 
Street.  W.l. — Three  coloured  showcards,  29  in.  long  and  6  in. 
wide.  .Tdvertising  the  "  Premier  "  electric  uuction  cleaner, 
the  "  Hotpoint  "  iron,  and  "  Hotpoint  "  appliances  generally. 
Blank  snaces  are  left  for  the  overprinting  of  contractors' 
names.  &c. 

Messrs,  RrsTON  Sc  HoRNRBV.  LTD..  Lincoln.  Mailing  Cani 
4286.   dealing    with    the    "  Buston  "    patent    gas    producer 


for  operating  on  wood  refuse,  itc,  and  giving  a  comparison 
of  costs  of  a  gas  engine  and  producer  with  other  forms  of 
motive  power. 

Messrs.  William  BiauDMORE  &  Co.,  Ltd.,  Parkhead,  Glas- 
gow.— Two  illustrated  pamphlets  advertising  pumps;  one  of 
them  deals  with  semi-rotary  wing  pumps  for  hand  or  power 
working,  and  is  fully  priced. 

The  CoNsoLiD.ATED  Pnedm.wic  Tool  Co.,  Ltd.,  Egyptian 
House,  170.  Piccadilly,  W.l. — Catalogue  l^o.  12e,  an  illustrated 
list  of  eleetrically-oiierated  tools,  including  drills,  blower.s,'' 
welding  machines,  &c.  Also  catalogue  No.  42,  dealing  with 
pneumatic  tools. 

The  Benjamin  Electric,  I/td.,  Brantwood  Works,  TaritV 
Road,  Tottenham,  N.17. — A  collection  of  ilhustrat<>d  leadcts 
advertising  "  Benjamin  "  electric  horns,  "  Tip-Top  "  pu.sli- 
buttons,    the   "  Boyce    Moto    Meter,"   Ac. 

The  Runbaken  Magneto  Co.,  Ltd.,  Derby  Street.  Man- 
chester.— An  illustrated  and  priced  booklet  describing  a  new 
pattern  of  magneto  coimnutator  and  other  electrical  ignition 
apparatus. 

Book  Notices. — Joiinuil  of  the  Tn.stitution  of  Electrical 
Engineers,  Vol.  LX,  May,  1922,  No.  309. — This  issue  contams 
the  following  papers  :  "  Rotary  Converters,  with  special  re- 
ference to  Railway  Electrification,"  by  Mr.  F.  P.  WhitaUer; 
and  "  ,\n  Investigation  of  Transmitting  Aerial  Resistances.  "  by 
Mr.  T.  L.  Eckersley;  the  address  by  the  President  (Mr.  J.  S. 
Highfield)  to  the  Loudon  Students'  Section;  also  the  Report 
of  the  Council  for  1921-22;  and  the  aniju.il  Benevolent  FumI 
.Accounts  for  1921. 

The  Summer  Number  of  Punch  (Is.)  has  been  issued  this 
week. 

"  The  Electrical  Power  Engineer,"  June,  1922.  London  : 
The  Electrical  Power  Engineers'  Association.  Price  Cd. — 
This  issue  contains  the  usual  record  of  events  and  proceedings 
at  the  Association's  headquarters  and  provincial  centres;  a 
review  of  Sir  John  Snell's  "  Power  House  Design  ";  "  Some 
Notes  on  Power  Factor,"  by  J.  D.  Watson,  &c. 

South  African  Hiiilways  and  Harbours  Magazine,  Electrifica- 
tion Number,  May.  1922. — In  view  of  thc^  attention  that  tlic 
subject  of  railway  electrification  is  receivinjL,  not  only  in 
South  Africa,  Init  generally,  the  data  a.sserabled  in  thw  special 
numlier  is  of  sufficient  importance  to  warrant  cai-eful  read- 
ing. The  present  i.ssue  heralds  a  new  era  in  the  history  of 
South  .\frican  railways;  they  have  reached  a  crucial  stage  in 
their  tlevelopment  when  the  administration  "  figuiing  the 
nature  of  the  times  deceas'd  "  must  "  prophesy  with  a  near 
aim  of  the  main  chances  of  things."  In  it  will  be  found  full 
details  of  the  various  phases  of  this  great  problem  ami  of 
the  great  engineering  schemes  that  have  been  designetl  to 
combat  it.  It  is  excellently  written  throughout,  and  all  con- 
cerned in  its  production  are  to  be  congratulated.  The  whole 
of  the  articles  deal  with  the  electrification  of  a  portion  of  the 
South  African  railways  from  a  variety  of  standpoints,  but  ni>t 
in  a  too  technical  manner;  consequently  the  information 
given  will  be  readily  assimilated  by  the  public.  The  sum  of 
money  which  the  scheme  involves  is  of  itself  sufficiciil  to 
arouse  attention ;  there  is  also  the  added  interest  which  the 
overturning  of  time-honoured  ideals  in  railway  practice  alfojds, 
and  the  whole  railway  world  will  follow  with  keen  interest 
the  fortunes  of  the  South  African  railways  in  "  dropping  the 
old  pilot."  Great  as  will  be  the  benefit  to  the  railways  of  the 
electric  locomotive  in  Natal,  the  possibilities  to  the  country 
generally  in  having  a  "  cheap  and  abundant  "  supply  oi 
electricity  available  in  the  heart  of  this  rich  Dominion  are 
even  greater.  It  is  more  than  gratifying  that,  in  spite  of  the 
fiercest  competition  from  all  quai-ters  of  the  world,  the  bulk 
of  the  orders  for  the  material  needed  have  been  placed  in 
Great  Britain. 

Electric  Railway  and  Tramway  Journal. — The  June  16th 
Special  World  Issue  of  our  excellent  contemporary,  which  has 
l)een  preaching  electrification  for  .so  many  years  and  hrs  each 
year  told  what  has  l)een  done  all  over  the  world  in  this  respect, 
shows  that  the  electrification  of  existing  steam  railways  has 
at  length  assumed  the  importance  to  which  it  has  always  been 
entitled,  and  has  become  a  very  live  issue  indeed  in  many 
parts  of  the  world,  and  not  the  least  so  in  Great  Britain.  The 
contents  of  the  present  issue  serve  to  demonstrate  that  a  large 
amount  of  work  is  on  the  verge  of  being  initiated. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
July  5th  : — Copper  (electrolytic)  bars,  sheets  and  rods,  no 
change. 

Messrs.  James  &  Shakespeare  report  July  5th  : — Copper  l)ars 
(Iw.st  selected!,  sheet  and  rod,  no  change;  Enghsh  pig  lead, 
,£25  15s.,  5s,  decrease. 

Cliinese  Notes. — The  Ming  Ming  Electric  Co.,  of  Chinh.ii, 
has  been  registered  in  the  Ministry  of  .Agriculture  and  Com- 
merce. 

.An  electric  light  plant  was  e.stabli.shed  at  Hungkiang  Hunan 
in  February.  . 

E.D.A.  Activities. — In  nddition  to  the  publicity  matter 
relating  to  electric  fans,  mentioned  in  our  last  issue,  the 
Electrical  Development  Association  has  issued  a  pictorial 
poster  (20  in.  x  30  in,).  This  is  entitled  "  A  Breath  of  the 
Open  Road,"  .nnd  depicts  a  girl  facing  a  stiff  breesce  in  oiicii 
country.  In  the  lower  half  is  shown  an  electric  f.in,  "  a 
summer  boon  for  the  home,  office,  store,  and  factory." 
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The  Japanese  Government  Contract  for  Electric  LocomO' 

tives.— The  contract  which  the  Imperial  Oovernment  Rail- 
ways of  Japan  have  just  placed  with  the  Engliuli  Elec- 
tric, Co.  for  their  Dick,  Kerr  work.s  at  Preston,  is  for  :«  com- 
plete el(!ctric  locomotives,  of  the  total  value  of  upwards  of 
iiSOO.OfX).  Kifjlit  of  the  locomotives  are  for  heavy  express 
jia.s.'ientier  .s<n-vico^  They  are  of  the  2-C-C-2  type.  Their 
weight  is  aiiproxfmately  96  tons,  and  they  are  designed  tc) 
haul  a  41o-ton  tiTiin  at  a  balancini;  speed  of  al>out  60  miles 
per  hour.  Each  locomotive  is  equipped  with  six  O.K.  86-A. 
motors,  rated  at  ^06  h.p.  at  otKI  voits.  the  motors  being  con- 
nected in  two  groups  of  three  in  penaanent  series  on  a 
trolley  voltage  of '  1,500  volts.  The  control  equipment  is  of 
the  standard  "  English  Electric  "  cam-shaft  multiple  unit 
type.  Of  the  remaining  locomotives,  9  are  for  local  passen- 
ger service,  and  17  are  for  heavy  freight  service.  These  ii(j 
are  all  of  the  B-B.  type,  and  will  weigh  approximately 
56  tons  each.  They  are  equipped  with  four  D.K.  86-A. 
motors,  similar  to  those  on  the  expre.ss  passenger  loco- 
motives, but  in  this  case  the  motors  will  be  connected  m 
two  pairs  in  permanent  series.  Here,  too,  the  control  is 
the  .standard  "  English  Electric  "  multiple-unit  type.  The 
locomotive  for  local  pa.ssenger  service  is  designed  to  haul 
a  Hly-ton  train  and  the  freight  locomotive,  a  600-ton  train, 
the  balancing  speeds  being  about  55  and  40  miles  per  hour 
respectively. 

Forthcoming  Exhibitions. — The  followini^  exhibitions  are 
lieing  organised  :  — 

London. — (Ictoher  13th  to  SBrd,  Commercial  Motor  Exhi- 
bition :  November  2nd  to  11th,  International  Motor  Show ; 
November  14th  to  '24th,  Marine  and  Small  Craft  Exhibition; 
November  27th  to  December  2nd,  Motor-cycle  and  Cycle 
Show. 

Manchester:— October  6th  to  20th,  Textile  Machinery  Ex- 
hibition. ^ 

Belgium  {Liege). — September  2nd  to  26th,  Commercial  Pair. 

Prance  (Lyons) .—October  1st  to  15th.  Sample  Pair;  {Paris) 
December,  Aeronautical  Exhibition. 

Java  {Bandoeng). — September  18th  to  October  8th,  Nether- 
lands East  Indies  Pair. 

liiTHUANlA  {Kovno). — September  10th  to  20th,  Industrial 
Pair. 

Iatxemburg. — August  14th  to  22nd,  Pair. 

Norway  {Christiania). — September  3rd  to  10th,  Industries 
Fair. 

Local  Electrical  Exhibitions. — In  view  of  the  great  revival 
(if  interest  in.  and  value  of  the  local  electrical  exhibition  and 
the  number  which  are  being  provisionally  arranged,  it  is  impor- 
tant that  dates  should  be  fixed  early  and  .so  far  as  possible  to 
avoid  clashing,  in  order  that  the  task  of  manufacturers  and 
others  in  supporting  these  displays  may  become  as  easy  as 
ix)ssible.  The  E.D.A.  is  endeavouring  to  collect  dates  for  these 
displays,  and  will  be  very  glad  to  hear  from  engineers  or  con- 
tractors intending  to  promote  local  exhibitions  in  order  that  a 
list  may  be  made  as  complete  as  possible  and  infonnation  given 
with  regard  to  dates  already    booked. 

An  important  electrical  exhibition  will  be  held  iB  the  Drill 
Hall,  Swansea,  from  October  2nd  to  14th.  This  display  will 
cover  the  doirtestic,  industrial,  and  trade   fields. 

The  Housing  and  Health  Exhibition  at  .Manchester. — The 

numerous  domestic  u.ses  to  which  ele(tririt\  can  be  applied 
were  very  aptly  suggested  at  the  .MancliestiT  Housing  and 
Health  Exhibition,  held  at  the  City  Hall,  Deansgate,  and 
bi'ought  to  a  close  on  July  5th,  after  being  open  for  a  fortnight. 
The  dominant  interest  in  the  exhibition  was  undoubtedly  elec- 
trical, and  no  matter  in  which  direction  one  turned,  it  was 
impossible  to  get  out  of  range  of  the  pleasant  hum  of  electric 
motors.  Immediately  on  entering  the  exhibition  hall,  the 
visitor  was  confronted  by  the  stand  of  the  Manchester  Cor- 
poration Electricity  Department,  vi-hich  has  resumed  the  pro- 
paganda, that  was  in  abeyance  during  the  war  |ieriod.  to 
IKjpularise  the  nse  of  electricity  in  the  home.  Theirs  was 
really  a  comixisite  exhibit  of  applian.'es  and  httiiigs  supplied 
by  the  following  firms :  Jackson  Electric  Stove  Co.,  Ltd. ;  Elec- 
tric Supplies,  Ijtd.  ;  Falkirk  Iron  Co.,  I^td. ;  Carron  Company; 
the  British  Electric  Transformer  Co.,  Ltd.;  the  Oneral  Elec- 
tric Co.,  Ltd.;  Metropolitan- Vickers  Electrical  Co.,  Ltd.;  the 
Northern  Steel  and  Hardware  Co.,  Ltd. ;  Hotpoint  Electric 
I  .\ppliance  Co..  Ltd.;  BeiTy's  Electric,  Ltd.;  British  Thomson- 
Houston  Co..  Ltd.;  the  Arora  Co.;  Belling  &  Co.;  the  Edison 
Swan  Electric  Co.,  Ltd-;  Simplex  Conduits,  Ltd.;  Western 
Electric.  Co.,  Ltd.,  i.tc.  These  names  are  sutlicient  indication 
of  the  range  of  appliances  on  view.  Part  of  the  stand  was 
arranged  as  a  breakfast  room,  and  int+'rest<'(l  six'ctators  were 
invited  to  participate  in  an  acceptable  cup  of  tea-  and  light 
refreshments,  prepared  with  the  aid  of  electric  heaters.  Inci- 
dentally, it  may  be  mentioned  that  Manchester  has  over  (>,00l> 
domestic,  power  consumers.  The  fviverpool  Electrical  .\cces- 
sories  Co.  made  a  good  display  of  "  Kawlplugs,"  which  have 
now  almo.st  become  a  domestic,  necessity.  Electric  cooking 
stoves,  radiators  and  irons  were  "featured"  by  the  (lem 
Labour-Saving  Device  Co..  of  Manchester,  whilst  a  wa.shing 
machine  (designated  ■  the  "Time  Saver"),  whose  electricity 
consumption  was  said  to  cost  no  more  than  2d.  per  hour,  was 
the  star  attraction  of  .'Vlfred  Williams  &  Son  (agents  for 
Beatty  Bros.,  Ltd.,  of  London).  The  Hoover  electric  suction 


sweeper  was  being  demonstrated  almost  continuou-1. .     ■   V  ■, 
wuH  the  vacuum  cleaner  of  the  Electrical  Applian. . 
The  Hotpomt  Electric  Anplianw  Co.,  Ltd.    of  I...1 

excellent    display     of    irons,     teakettlpB,  '  cofl 

toasters,  heating  and  cleaning  apparatus,  woibh.-r^,  A.  .  I.i,t,^ 
ing  sets  were  the  speciality  of  Fenelev  A  Co..  of  Mani-li.-tfr 
ihey  ha<l  on  view  generating  plant  to  demon 4rat<!  the  Kl<-.  t- 
olite  syst4>ni,  and  the  current  g[enerated  by  .1  Hoult/jii  and 
raul  paraffin  engine  was  used,  incidcntallv  for  the  illurnina 
tion  of  a  big  advertising  sign.  The  exhibit  of  the  1'f.p- 
phone  Manufacturing  Co.,  Ltd.,  of  Went  Uiilwi.h,  coiii- 
pri.sed  demonstration  sets  of  all  the  types  of  telephone  ap 
paratiis  made  by  the  T.M.C.,  including  the  "  I^r}-ngaphon.-.  • 
useful  m  power  stations  and  other  places  where  tram^nii.- 
sion  is  prevented  owing  to  noise  and  other  cau»'«.  Elec- 
trical fittings  and  domestic;  appliances  also  loomed  large.\. 
The  big  stand  of  the  Manchester  Corporation  Gas  Dejiart 
ment  succeeded  in  giving  one  the  irnpn-ssion  that  it  was  a 
rival  concern  to  the  electricity  department,  whose  well-ar- 
ranged exhibits  clothed  in  the  iridescent  gplendoar  of  the 
B.T.H.  X-ray  lights  told  a  story  that  spoke  louder  than 
words. 

Consumers  and  the  .Minimum  Charge.- The  existence  of 

the  minimum  charge,  which  is  a  feature  of  practicallv  all 
electricity  .supply  undertakings,  has  to  be  justified  to'  the 
consumer  lest  he  should  think  that  he  is  paying  for  energy 
he  has  not  used.  In  this  connection  the  Woking  Electric 
Supply  Co.,  Ltd.,  has  i.ssued  a  pamphlet  in  which  the  neces- 
sity for  the  arrangement  i.s  explained.  The  leaflet,  however. 
gm-s  further  and  recommends  to  ihe  consumer's  notice  wavn 
in  which  he  may  obtain  the  full  advantage  of  electricity  by 
ensuring,  at  lea.st,  the  consumption  of  the  energy  for  which 
he  pays  in  any  event.  Illu.strations  of  an  electric  kettle. 
an  iron,  and  a  toaster,  appear  in  the  leaflet,  and  other  ap- 
pliances  are   suggesteil   in    a    well-written   etatcment. 

Annual  Outings. — On  June  28th,  the  staff  and  employes 

of  the  Tunbridge  Wells  electricity  works  went  for  a  raoUir 
charabanc  tour  to  Worthing,  via  Ashdown  Forest,  Haywards 
Heath  and  West  Grinstead.  Lunch  was  served  at  Khongs' 
Eastern  Cafe,  Worthing.  After  a  .short  .stay,  the  next  move 
was  along  the  coast  to  Brighton,  passing  clo.se  by  the  My.stery 
Tower  at  Shoreham.  Tea  was  partaken  of  at  Brighton,  and 
afterwards  the  party  soon  found  them.selves  in  the  height  of 
the  Carnival. 

On  Saturday  last  the  employes  of  the  Wallasey  Corporation 
electricity  department  revived  the  pre-war  custom  of  holding 
an  annual  picnic.  .\  party  numbering  nearly  60  went  by 
charabancs  for  a  drive  through  I^easowe.  Thornton  Hough. 
Quen.sferry.  Mold,  and  Loggerheads,  on  to  Ruthin.  At  Euthin. 
lunch  was  partaken  of  at  the  Wynnstay  .\rms  Hotel.  .\ft<>r- 
wards  the  party  boarded  the  charabancs  again  for  a  drive 
through  Nant  y-Garth  and  the  famous  Horse  Shoe  Pass  to 
Llangollen.  Unfortunately,  whilst  at  Ruthin  rain  began  to 
fall,  and  continued  ince.s.santly  imfil  8  p.m.  At  Llangollen  te.i 
was  served,  and  afterwards  the  party  was  invited  to  a  special 
performance  at  the  local  kineraa.  .\t  tea,  Mr.  J.  Longden 
proposed  a  vot-e  of  thanks  to  the  joint  secretaries.  Messrs.  G. 
Starkey.  W.  Brock  and  J.  Hodgson.  Mr.  E.  C.  Lloyd 
-seconded  the  proposition.  Mr.  Starkey  tendered  an  apology 
for  the  unavoidable  absence  of  Mr.  Hawkins,  the  electrical 
engineer  and  manager.  Tlie  journey  home  wa-s  made  via 
Wrexham  and  Che*?ter. 

The  Germans  in  Russia. — It  is  reported  from  Moscow  that 
the  Siemens-Schuckert  Co.,  of  Berlin,  and  the  .\.E.G..  in  the 
near  future  will  each  establish  a  branch  in  Moscow  in  order 
more  easily  to  be  able  to  tran.sfer  capital  in  small  amounts 
to  Russian  industry  an<l  to  ensure  that  the  capital  is  inve.stcil 
in  a  safe  manner. 
vG.E.C.  Travellers. — The  annu:il  launch  outinj;  of  the 
G.B.C.  travellers  totik  place  on  Salurday  la.«t.  when  a  party 
of  about  ()0  journeyed  to  Maidenhead  and  thence  pnx-eeded 
to  Henley  by  the  launch  Hrr  Majesty.  .\fteT  a  short  stay  at 
Henlev  the  party  returned  to  Maidenhead.  Lunch  and  ten 
were  served  on  board,  and  the  outing  was  much  enjoyed  despite 
the  somewhat  wet  and  cold  weather.  Mr.  Hugo  Hirst.  Mr. 
L.  C.  damage,  Mr.  H.  W.  Roberts,  and  other  olhcials  of  the 
company  accompanied  the  party,  which  was  succe.ssfnlly 
organised  by  Mr.  E.  .\.  Joyce. 

Lead. — In  their  report,  dated  July  1st,  Messrs.  Forstor 
and  Co.  state  :  "  Closing  prices  last  week  were  i'2-l  10s.  for 
June  and  £-Si  10s.  for  September,  against  £i^  and  fil  1.5s. 
respectively  yesterday.  .\  considerable  quantity  of  .Xustralian 
lead  is  arriving  this  week-end.  and  further  steamers  are 
due  to  arrive  next  week,  while  there  is  a  piiis|x'ct  of  better 
supplies  from  Spain,  fr<im  whence  there  is  about  3.01X1  tons  of 
soft  pig  lead  afloat  for  this  country,  so  that  the  |>osition  should 
shortly  ease  oflf, '  Consumption  is  none  too  g<HMl,  the  ele.tn 
cal  cable  trades  continuing  very  slack,  ami  the  demand  f.ir 
domestic  supplies  reniaining  stationary,  which  is  not  <"  l>e 
wondered  at.  considering  the  price  of  manufactured  leail." 

Russian  Platinum  Industry. — According  to  the  yh>ni:n(i 
I'osf.  a  movement  is  being  niade  to  re-establish  the  Riissisn 
platinum  industrv,  and  some  important  names  are  connecl«''d 
with  the  enterprise.  .\  private  company  is  to  lx>  registercil 
in  a  few  days  with  a  small  capital  but  an  influential  backin?. 
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LatinAmerican  Electrical  Notes.— C"6a.— It  is  proposed  to 
;ippl}-  electric  power  to  the  entire  line  of  railway,  already 
constructed  or  in  course  of  construction,  owned  by  the 
Herschey-Cuban  Railroad,  from  Matanzas  to  Habana.  The 
luaiu  line,  100  km.  in  lentJth.  extends  from  Matanzas  to 
Hegla,  a  small  suburb  of  Habana,  and  opens  up  a  country 
not  previously  provided  with  railway  transport.  At  Jibacoa, 
approximately  tiO  km.  from  Habaiia,  there  is  a  junction 
from  which  a  branch.  7  km.  in  length,  will  work  to  Santa 
Cruz-del-Norte,  an  undeveloped  port  with  a  good  harbour 
situated  on  the  north  coast,  .\nother  branch  line,  '20  km.  in 
length,  will  operate  from  a  point  near  .Tibacoa,  on  the  mam 
line,  to  Bainoa.  where  it  will  be  connected  with  the  United 
Railways  of  the  Habana.  Central  Herschey  is  the  site  of 
a  large  sugiir  mill  owned  by  the  company  which  de- 
veloped the  railway,  and  is  on  the  main  line,  equidistant 
from  the  Regla  and  Matanzas  terminals.  Electric  operation 
will  also  be  applied  to  the  mill,  a  power  plaqt  sufficient  tor 
the  purpose  being  already  in  oporatioij  at  Central  Herschey. 
Peru. — The  Peruvian  Coverninent  proposes  to  publish,  as 
soon  as  possible,  a  reporf^upon  the  water-power  resources 
of  the  Republic,  in  order  to  encourage  the  further  undertak- 
ing of  hydro-electric  enterprises.  It  is  known  that  at  least 
l:?.000,000  h.p.  could  be  adapted  for  development,  without 
provision  for  extensive  storage.  Of  this  total  no  more  than 
50.000  h.p.  is  at  present  developed,  with  limited  storage 
capacity. 

Honduraf!. — A  contract  has  been  granted  for  the  construc- 
tion of  a  wireless  station  near  Tegucigalpa  (Republic  of 
FTonduras).  There  will  be  two  towers,  each  458  ft.  in  height, 
and  direct  commuriication  will  be  furnished  with  the  United 
States.  It  is  expected  that  the  station  will  be  in  operation 
bv  next  October,  while  the  total  cost  is  not  expected  to  ex- 
ceed 3.50.000  gold  dollars  (£70,000). 

Argeniina. — The  National  University  of  La  Plata  (Argen- 
tina), now  engaged  upon  constructing  a  hydraulic  labora- 
tory on  the  waterfront  at  T^a  Plata,  is  about  to  electrify  the 
entire  building,  and  for  this  purpose  will  introduce  an  elec- 
tric power  plant  and  erect  an  electrical  laboratory  for  the 
use  of  students  in  that  branch  of  engineering.  The  con- 
struction work,  apart  from  the  icost  of  the  electric  power 
plant,   will  involve   an  expenditure   of  .350.000   pesos. 

Brazil. — The  electrification  work,  which  has  been  proceed- 
ing for  some  time  on  the  Paulista  Railway  (Brazil),  between 
Vallinhos  and  -Jundiahy,  has  now  been  completed,  and  trains 
have  commenced  running  between  the  two  terminals.  Elec- 
trification as  far  as  Campinas  is  almost  completed,  and 
trains  were  expected  to  be  in  operation  by  the  end  of 
•Tune  between  Campinas  and  Rio  Claro.  So  far,  the 
experiment  has  proved  .sufficiently  encouraging  to  induce 
the  company  to  apply  for  authority  to  continue  the  electri- 
fication of  its  lines  between  .\raraquara  and  Rincao,  at 
the  same  time  increasing  the  gauge  of  the  track  from  onn 
metre  to  1.7  metres.  The  Paulista  Railway  Co.  is  likewise 
installing  a  large  and  powerful  electric  furnace  in  the  rail- 
way workshops  at  Rio  Claro  for  the  preparation  of  indus- 
trial  steel. — Renter'.':   Trade   Servlcf. 

Large  Machines  in  Finland. — The  first  of  three  three- 
phase  generators  of  3,(500  kW,  which  is  the  largest  size  so  far 
made  in  Finland,  w^as  recently  completed  by  the  Finni-sh 
Electrical  Co.  for  the  Kymmene  A.B..  of  Voikka. 

French  Railway  FJectrification, — Tlie  h'inanrial  News  states 
that  the  French  TlMinsnn  !lou.«ton  Co.  has,  in  conjunction 
with  the  concern  of  Schneider,  formed  a  company  to  electrify 
the  French  railways.  This  new  company  has  just  obtained 
orders  from  the  State,  Orleans,  Midi,  and  P.L.M.  lines  for 
rolling  stock  and  other  material  amounting  to  over 
■2flO.O00.0flO  fr. 

Brighton  Carnival.— .\t  the  ball  held  in  connerlion  with 
the  Brighton  Carnival  on  ,Tune  28th,  Mrs.  .Tonas,  of  Brighton, 
represented  "  Aladdin  Up-to-date."  The  costume,  which  was 
worked  out  in  red  and  green,  was  of  the  distinctive  Chinese 
lilt,  and  attracted  much  attention.  The  lady  carried  a  4,0f)(l- 
c.p.  Royal  "  Ediswan  "  gasfilled  lamp,  and  her  hat  was 
■■■•inged  with  a  number  nf  miniature  "  Royal  Ediswan  " 
lamps,  which  were  ilhiiiiin:itc(l. 


LIGHTING     AND      POWER      NOTES. 


Vustralia.— SPUNKY,  N.S.W.— ft»/t  .S'»;;/./i/.— The  Mnnicipal 
Council  has  had  a  letter  from  Mr.  Henry  Daly,  stat- 
ing that  he  is  associated  with  an  undertaking  that  is  pre- 
pared to  consider  the  supply  in  bulk  of  electricity  to  the 
Council  at  an  attractive  ficure.  delivered  at  the  Citv  boundary, 
which  will  be  generated  at  .some  distance  from  Sydney,  within 
a  reasonable  nericd  from  the  date  of  acceptance  of  any 
mutually-agreed  contract. 

Barnstaple. — Loan.— The  Town  Council  has  applied  to  the 
Electricity  Commissioners  for  a  loan  of  £1,.300  for  extensiorib 
to  the  plant. 


Canada, — N'fav  Brunswick.— Hyrfro-c/fc^ric  Plant. — The 
Canadian  Elect ncal  News  reports  that  the  Musquash  hydro 
electric  installation  has  been  completed.  The  scheme  is 
believed  to  be  unique  in  that  two  rivers,  two  miles  apart, 
are  u.sed,  the  pipe  lines  converging  on  one  station,  in  which 
the  generating  plant  is  situated.  The  west  and  north-cast 
branches  of  the  Musquash  River  provide  the  power.  The 
working  head  of  the  first  branch  is  117  ft.,  and  that  of  thi' 
north-east  branch  is  95  ft. ;  the  respective  developments 
amount  to  1,450  and  1,550  continuous  h.p.  The  generators, 
supplied  by  the  Canadian  General  Electric  Co.,  are  of 
•2,9nO-kVA  capacity,  generating  at  13, '200  V.  Each  machine 
has  a  directly-connected  exciter  capable  of  supplying  d.c.  tn 
two  machines.  This  is  a  provision  against  the  breaking  down 
of  one  of  the  exciters.  The  transmission  system  consists  of 
two  circuits,  each  capable  of  carrying  half  the  total  output. 
The  cables  arc  of  aluminium,  and  are  mounted  on  galvanised 
.steel  towers. 

Chesterfield. — Prick  Reductions. — The  Town    Council    has 
reduced  the  price  of  electricity  for  lighting  by  25  per  cent 
for   small  power  consumers;   heating   by  '25  per    cent.,    anil 
tramway  supplies  by  9.6  per  cent. 

Continental. — L.\tvia. — The  Government  has  under  etni- 
sideration  the  erection  of  five  hydro-electric  stations  on  the 
Dvina  at  a  total  co.st  of  .53,600,000  Russian  roubles.  The  tu<, 
marked  down  for  early  erection  are  those,  at  Kokenhuseii 
(80,000  kW),  for  railway  electrification  purposes,  arid  Dahlen 
('24,000  kW),  which  will  supply  the  Riga  district.  The  other 
three  will  be  at  Stockmannshof  (36.000  k\V),  Kegguin 
(3fi,000  kW),  and  Ascheraden  (16.000  kW).  Doubts  are  en 
tertained  in  some  quarters  if  the  large  expenditure  involved 
can  be  justified  by  the  magnitude  of  the  probable  demand. 

Czecho-Slovakia. — Tenders  are  now  being  invited  for  the 
machinery  for  the  new  power  station  which  is  to  be  built  by 
the  Zentral  Elektricita tswerke  Aktien  Gesellschaft  at  See- 
stadtl,  near  Komotau,  with  the  financial  help  of  the  provincial 
administration,  which  has  invested  4.0(X),(KX>  kronen  in  the 
companv.  The  province  has  agreed  to  guarantee  a  loan  ot 
'25,000,000  Czech  kronen,  to  be  later  raised  t<i  38,000,000 
Apart  from  its  wide  field  of  supply,  this  station  will  furniph 
motive  power  for  the  railways,  the  conversion  of  which  is 
expected  to  be  undertaken  in  five  or  six  years'  time.  The 
first  section  to  be  taken  in  hand,  according  to  the  Ceske  Slovo, 
will  be  the  Prague-Pardubitz  line. 

A  Franco-Swiss  company  has  been  formed  to  utilise  the 
falls  on  the  Rama  River,  near  Jablonica,  by  the  erection  of  a 
hvdro-electric  station.  It  proposes  to  obtain  an  output  of 
40,000  h.p.,  rising  to  63,0(X)  or  65,0(X)  h.p.,  the  electricity  gener- 
ated being  supplied  to  the  towns  of  Konji  and  Prozor ;  to  the 
Metkovic-Mostar-Sarajevo  railway  line  and  the  projected  line 
from  Konjic  to  Dnbrovnik ;  and  also  to  supply  various  indus- 
tries.   The  cost  of  the  scheme  is  estimated  at  11  million  kronen. 

Coventry. — Pricf,  Reductions. — The  following  reduced  scale 
of  charges  has  been  adopted  by  the  Town  Council,  from  the 
reading  of  the  meters  for  the  March  quarter  :  Power,  flat 
rate,  l^d.  per  unit;  heating,  flat  rate,  lid.  per  unit;  lighting, 
maximum  demand  rate,  1st  hour  per  day,  8d.,  •2nd  hour  per 
day.  6d.,  above  this  consumption,  IJd. ;  flat  rate,  6d.  per 
unit;  by  prepayment  meter,  8d.  per  unit. 

Croydon.— Price  Reductions. — The  Town  Council  has  re- 
duced the  charges  of  electricity  for  lighting  from  8d.  to  7d. 
per  unit,  subject  to  a  minimum  annua!  payment  of 
±'•2  13s.  4d.,  and  for  power,  during  certain  hours,  from  '2d.  to 

Darwen. — Piuce  Reductions. — ITie  Electricity  Committee 
has  decided  to  reduce  the  charges  for  lighting  by  Jd.  per 
unit,  and  for  power,  heating,  &c.,  from  Jd.  to  Jd.  per  unit. 

Dennv  (Stirlingshire).— Price  Reduction. — The  Town 
Council 'has  reduced  the  price  of  electricity  for  lighting  by 
id.  per  unit;  the  charge  for  power  will  remain  unaltered. 

Douglas  (Isle  of  Man). — Loan  Sanctioned.— The  Tynwald 
Court  of  the  Hou.se  of  Keys  has  granted  the  Town  Council 
sanction  to  borrow  £62,000  for  carrving  out  work  authorised 
by  the  Corporation  Electri.-  Light  lV-  Power  Act.  1921. 

Dumfries. — .Ioint  Electricity  Scheme. — The  Town  Council 
is  to  purchase  the  electricity  undertaking  in  the  burgh,  be- 
longing to  the  Dumfries  Electricity  Supply  Co.,  Ltd.  The 
purchase  price  is  £60,(XK).  Tlie  Maxwelltown  Coimcil  is 
also  purchasing  the  electric  lighting  undertaking  in  Max- 
u-elltown  at  a  cost  of  i'8,(lfl0,  and  it  will  be  carried  on  under 
■A  joint  .scheme  with   niimfries. 

Halifax. — Loan  Sanctioned.— The  Tramways  and  Electri- 
city Committee  has  received  from  the  Electricity  Commis 
.sinners  sanction  to  the  borrowing  of  £4,045  for  high-pressure 
switchgear. 

Heston  and  Isleworth. — Electricity  from  Refuse. — The 
Electricity  Committee  of  the  Urban  District  Council  is  in 
favour  of  closing  down  the  refuse  destructor,  as  experience 
has  shown  it  to  be  uneconomical  in  generating  steam  for  the 
electricity  generating  plant.  The  Committee  has  now  had 
the  destructor  closed  down  for  six  months,  and  reports  that 
as  a  consequence  nf  the  generating  plant  being  supplied  with 
steam  from  coal-fired  boilers,  greater  flexibility  in  the  con- 


\o.  2,328,  July  7,  1922.] 


THE    ELECTRICAL    REVIEW, 


17 


trill   has  been  effected,   and   also  a    distinct   improvement   in 
the   efficiency  and  maintenance    has  been  obtained. 

Yrar's  Working. — The  annual  accounts  of  the  electricity 
undertaking  for  the  year  ended  March  81st  last,  show  a 
net  profit  n(  .&,'Mi- 

Kettering.— Year's  Workinci. — Tlic  accounts,  for  the  year 
ended  March  3Ist.  1922,  of  the  electricity  undertaking  (EnRi^ 
iicer:  Mr.  \V.  .A..  Walker)  show  a  total  income  of  ^37,841. 
as  compared  with  d642,l.')()  in  1020-2].  Working  expen.scs 
amounted  to  d£21.265,  as  against  £29,723.  leaving '  a  gross 
profit  of  £1H..579  (f  12.4:«).  .After  crediting  bank  interest 
and  defraying  capital  charges,  the  result  was  a  net  profit  of 
£'•5,618;  the  previous  year's  profit  was  £3,7;-i8.  Capital  ex- 
penditure totalled  £;!7.0O9;  this  included  an  item  of  £31,798 
for  machinery.  The  total  number  of  units  sold  increased 
from  2,853,44.5  to  3,035,475,  and  the  maximum  simultaneous 
demand   from  1,752  kW  to  2,000  kW. 

Leyton. — I/OAN  Sanciionh;!). — The  Irban  Council  has  re- 
ceived sani'tion  to  a  loan  of  £4,000  for  st>rviccs. 

London. — Fi'I.ham. — Yrur'n  ]]'orking. — The  accounts  of  • 
the  eleetricitv  undertaking  show  a  credit  balance  of  £9.710 
fur  the  year 'ended  March  3lst.  1922.  This,  with  a  balance 
fi'nni  the  previous  year,  makes  a  total  of  £18.277.  The  Blee 
tricity  Committee  has  recommended  that  £4.000  be  contributed 
til  rate  relief,  and  £5,000  to  the  Machinery  Maintenance  Re- 
.  .serve  Account,  the  remainder  to  he  retained  on  current  ac 
count  as  a.  working  balance.  ('n»inii>ssinn.rr>i'  E.rpense}!. — The 
Council's  contribution  to  the  expen.ses  of  the  Electricity  Com- 
missioners for  the  year  1922-2;^  amounts  to   £200. 

E.rteiiaionx. — The  Electricity  Committee  has  approved  the 
expenditure  of  £2,875  upon  mains  and  switchgear  for  the 
West  Kensington  district;  and  also  £1,750  for  additions  to 
the  linking-up  plant.  Aiiplication  is  be;ing  made  to  the 
Electricity  Conmiissioners  for  sanction  to  borrow  £20.1  Is 
for  these  and  <ither  extensions. 

Mansfield. — Prick  Rf.iu'ction. — The  Electricity  Committee 
has  recommended  that  the  price  of  electricity  from  July  1st 
next  be  at  the  rate  of  100  per  cent,  above  [ire-war  charges 
instead  of  1.50  per  cent.,  as  at  present. 

Norwich. — Year's  Working. — The  annual  report  upon  the 
working  of  the  electricity  undertaking  for  the  year  ended 
March  31st  last  shows  a  total  revenue  of  £147. 93o.  as  com- 
pared with  £l.'-io.499  in  1920-21.  Working  expenses  amounted 
to  £1(K1,220  (£94.692).  leaving  a  gross  profit  of  £47.710.  After 
deduction  of  capital  charges,  the  sum  of  £17.452  was  carried 
til  the  appropriation  account;  £13,668  was  transferred  in  the 
previous  year.  The  number  of  units  sold  increa.sed  by  16 
per  cent.,  to  12,700,713.  In  order  to  meet  the  increased  de- 
mand for  electricity  that  is  anticipated  during  the  eommg 
winter,  a.  new  boiler  has  been  ordered  and  will  shortly  be 
dr'livered. 

Reigate. — Plant  Extknskins. — The  Town  Council  has  re- 
ceived the  Electricity  Conmiissioners'  consent  to  the  exten- 
sion of  the  generating  stati<in  by  the  installation  of  three 
3.50-kW.  single-phase  Diesel  sets,  and  sanction  has  been  ob- 
tained to  loans  of  £3.000  for  building  work,  and  £30.000  for 
plant,  k  further  loan  of  .£6,000  in  connection  with  the  ex- 
tensions has  been  applied  for. 

Sandgate. — Electricity  Charges. — The  Folkestone  Electri- 
city Supply  Co.  has  informed  the  Urban  Council  of  its  inten- 
tion to  apply  for  powers  authorising  the  company  to  con- 
tinue to  charge  8d.  per  unit,  with  a  minimum  of  10s. 

United  States. — Water-power  Development.— The  Senate, 
(in  .lurie  27th.  voted  an  appropriation  of  7.500,000  dollars  for 
the  resumption  of  the  con.strnction  of  the  Wilson  Dam  at  the 
Muscle  Shoal  Rapids  on  the  Tennessee  River,  which  Mr. 
Henry  Ford  is  seeking  to  purchase.  Various  speakers  argued 
that  the  voting  of  the  appropriation  would  not  be  prejudicial 
to  the  acceptance  of  Mr.  P'ord's  offer,  if  that  course  were  found 
to  be   desirable. — Renter    (Washington). 

Watford. — Loan  Sanctioned.— The  Urban  Council  has  re- 
reived  sanction  to  borrow  £35,000  for  additional  plant  for  the 
electricity   works. 

West  Hartlepool. — Y'ear's  Working.— The  annual  accounts 
if  the  eleetricitv  undertaking  for  the  year  ended  March  31st 
last  show  a  total  revenue  of  £.52.79(5.  Working  expenses 
amounted  to  £46,516,  as  against  £44,3.56  in  the  previous 
vear,  leaving  a  gross  profit  of  £6,280.  Interest,  repayment 
iif  loans,  Ac.  nb.sorbed  £13,6.50,  leaving  a  net  deficit  of  £7.370. 
In   the  previous  year  there  was  a  surplus  of  £15,645. 

West  Kilbride  and  Seamill  (Ayrshire).— Electricity 
Supply. — A  new  company  has  recently  been  formed  with  a 
view  to  supplying  the  district  with  electricity. 

West  Ham. — Year'.s  Working. — We  have  received  from  the 
engineer  and  manager  (Mr.  F.  W.  Pur.se)  a  copy  of  the  report 
and  accounts  of  the  Corporation  Electricity  Department  for 
the  vear  ended  March  31st  last.  The  total  revenue  amounted 
to  £409.-il2  and  the  working  expen.^ses  to  £319,4'24,  comparing 
with  £456,505,  and  £374,'141  in  the  previous  year.  The  grosii 
profit  was  thus  £89.818.  as  against  £82,064.  The  capital 
charges  were  higher,  due  to  the  repayment  of  a  larger  propor- 


tion of  borrowed  capital,  and  the  net  result  was  a  profit  nf 
£23,472;  the  profit  in  1920-21  was  £22,4-56.  The  capital  expen- 
ditmv-  during  the  year  totalled  £IW,'M'>.  the  principal  item 
lieing  £107,091  for  machinery  and  plant.  The  total  capital 
expenditure  on  the  undertaking  now  stiinds  at  £92f),J93. 

riie  total  .sale  of  energy  decreaseil  from  45,095,7<}'l  *,.> 
lo.')ii5,.")iHj  kWh,  and  the  maximum  simultaneous  load  from 
I  1,97(1  to  13,.86.j  kW.  The  cost  of  fuel  per  kWh  sold  fell 
from  1.13d.  to  0.96d.  The  average  price  obtained  per  kWh 
increased  from  2.i5d.  to  2.28d.  The  report  compares  the  pre- 
sent-day fuel  costs  with  those  of  1914.  It  is  shown  that  while 
the  fuel  used  in  generating  a  kWh  has  decreased  from  4. 10  lb. 
to  3.77  lb  .  the  cost  of  fuel  per  kWh  has  risen  from  .31d.  to 
.96d.  The  report  also  states  that  it  is  hoped  to  have  a  second 
IO,(K)0-kW  set  available  for  the  winter  load  of  1923-23. 

Wrexham. — Loans.— The  Town  Council  has  decided  to 
apply  to  the  Electricity  Commissioners  for  sanction  to  bor 
row  £6..586  in  contiection  with  an  electricity  scheme,  and  for 
£5,IKX)  for  the  laying  of  cables  in  various  parts  of  the  town 


TRAMWAY    AND    RAILWAY    NOTES. 


Birmingham. — Fares  Revision. — Tlie  Tramways  Commit- 
tee has  recommended  the  following  revision  of  tramway  fares  : 
— I'niiu  Octolx^r  1st  next,  all  the  present  2d..  2Jd..  :<d..  anri 
3Jd.  fares  for  ordinary  passengers  should  be  reduced  by  Jd., 
workmen's  return  fans  for  the  new  2d.,  2id.,  and  3d.  fares 
should  be  3d.,  4d.,  and  5d.  respectively;  and  from  .-Xiigust  1st 
next  a  minimum  single  fare  should  be  fixed  of  Jd.  up  to  and 
Jncluding  '.Jid.  stiages,  with  a  minimum  of  lid.  for  thi' 
remainder  of  the  existing  stages  for  children. 

Bradford. — Year's  Working. — 'The  annual  rciHirt  on  the 
u  I  irking  of  the  tramway  undertaking  for  the  year  ended 
.March  31,st  last  .shows  a  total  revenue  of  £721..547.  as  com- 
|iared  with  £7 IS.. '539  in  1920-21.  Working  expenses  amounted 
to  £.588,803  (£(i.53.<Ki:i).  leaving  a  gross  profit  of  £1.32.744 
(£(U.t>36).  Capital  charges  absorbed  £7().127,  leaving  a  net 
surplus  of  £56,til7.  In  the  previou.s  year  there  was  a  deficit 
of  £22.245.  The  income  per  car  mile  was  2S.44d.,  and  on  the 
lailless  system  13.83d. 

London. — New  L.  &  N.W.  Electric  Service.— Commencjog 
nil  .July  loth,  the  stations  at  Kilburn.  South  Hampstead  (for- 
merly called  Loudoun  Road),  and  Chalk  Farm  will  be  re- 
opened for  pa.ssenger  traffic,  and  from  that  date  the  elwtrK- 
line  from  Watford  to  Queen's  Park  will  Iw  o|nnied  to  BnRt«in. 
.V  frequent  service  of  electric  trains  will  be  run  during  tb*- 
rush  hours,  every  15  minutes  from  Watford  to  Buston,  to  Broad 
Street,  and  the  Elephant  and  Castle,  and,  of  course,  in  the 
opposite   direction. 

Oldham. — .\pplic.wion  for  Extension  or  Time.— The  Cor- 
puiation  and  the  Chaddertou  l.'.D.C.  have  applieil  to  the 
Ministry  of  Transport  for  an  Order  under  Section  18  of  the 
'J'ramways  Act,  1870,  to  extend  the  time  for  the  completion 
of  certain  tramways  in  White  (!ate  Lane,  Thompson  Lane. 
Butler  Green,  Washbrook.  and  Blixk  l^ine.  Chadderton,  and 
in  Oxford  Street.  Oldham,  which  were  authoris<'d  by  the  Old- 
ham and  Chadderton  Tramways  Order.  1919,  for  a  period  of 
two  years  from  .\ugust  15th,  1922. 

Southport.— Tr.\ck  Renewals.— The  Highways  and  Works 
('(imiiiittee  lias  under  con.sideration  a  revKirt  .submitted  by  the 
liiuough  engineer  for  the  renewal  of  tramway  tnick  in  the 
tiiwn.'^  The  engineer  suggests  that  the  worn  track  be  re- 
placed by  a  heavier  type  of  rail,  and  that  a  double  line  be 
constructed.  The  estimated  cost  cf  carrying  out  the  work  is 
£24,2.50,  and  application  to  the  Ministry  of  Transport  for 
sanction  to  borrow  that  amount  is  recommended. 

Twickenham. — Railless  Tr.\ction.— The  London  United 
Tramways,  Ltd.,  propose  to  relay  some  of  the  track  m  the 
district.  With  regard  to  the  spur  line  from  York  Street 
.lunction  to  Richmond  Bridge,  it  is  proposed  to  seek  powers 
to  run  railless  vehicles  on  this  section  and  to  discontinue  the 
ordinary  tramcar  service. 

Sunderland. — Year's  Working.— The  annual  report  on  the 
working  of  the  tramway  undertaking  for  the  year  ended 
March  31st  la>t  shows  a  total  income  of  £138.820.  as  com- 
pared with  £158,165  in  the  previous  year.  Working  tspenses 
amounted  to  £118.156  (£136,668).  leaving  a  gross  profit  of 
t"20,664  (£'21.497).  After  payment  of  capital  charges,  A-c. 
there  was  a  net  profit  of  £31L  In  the  previous  year  there 
was  a  profit  of  £^,017. 

United  States. — Oklahoma  City.— The  Roilicdy  Review  re- 
ports that  the  Board  of  City  Commissioners  of  Oklahoma  City 
has  adopted  on  ordinance  "requiring  steam  railroads  entering 
the  citv  to  electrify  their  properties  within  the  city  hmits. 
Oklalioma  City  is  the  sec^ind  largo  municipality  to  adopt  such 
an  ordinance.  The  city  of  Buffalo.  K.Y..  recentlv  passed  a 
similar  measure,  which  is  now  being  contested  in  the  Courts. 
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TELEGRAPH    AND    TELEPHONE    NOTES. 

Germany. — Wireless  Broadcasting. — An  example  of  re- 
ceiving wireless  news  broadcasted  by  subscription  has  been 
set  by  the  German  Post  Ollice,  which  has  arranged  for  the  cir- 
culation of  market  prices  of  stocks,  materials,  itc,  supplying 
and  maintaining  a  single-wire  aerial  one-valve  receiver  to 
subscribers  for  an  inclusive  annual  fee.  The  figures  broad- 
lasted  have  to  be  decoded,  the  code  being  supplied  only  to  sub- 
scribers, so  that  others  cannot  take  advantage  of  the  service. 
The  subscription  includes  a  news  service. — Uaily  Mail. 

Ireland. — ^Interrupted  Commdnicatiox. — In  connection  with 
the  fighting  in  Dublin,  on  June  .30th.  the  Postmaster-General 
stated  that  the  cable  from  .\nglesey  to  Kingstown  had  been 
cut,  pre-sumably  near  the  Irish  coast,  and  that  telegraphic  com- 
munication between  Great  Britain  and  Southern  Ireland  there- 
fore ceased.  The  cable  to  Belfast  was  the  only  means  of  com- 
munication with  Ireland,  telephony  having  been  stopped  early 
on  the  morning  of  June  29th.  Later  it  was  announced  in  the 
Press  that  the  cable  had  beerf  restored,  but  the  whole  of  the 
telegraph,  telephone  and  postal  services  are  thoroughly  dis- 
organised. 

.  Portugal. — Higher  Tariff. — The  Anglo-Portuguese  Tele- 
phone Co.  announces  that  the  Portuguese  Government  has 
authorised  an  increase  in  the  company's  present  tarifl's, 
amounting  to  75  per  cent,  in  the  case  of  commercial  users, 
and  50  per  cent,  in  the  case  of  private  houses,  says  the 
Financial  Times. 

Scandinavia. — Wireless  Telephoky. — The  radio- telephone 
service  between  Copenhagen  and  Bornholm  is  to  be  opened 
immediately.  The  Waldemar  Poulsen  system  has  been  used, 
and  the  fees  charged  will  be  lower  than  for  telegrams.  This 
is  the  first  Scandinavian  overseas  radio  telephone  service. — 
Heuter's  Trade  Service   (Stockholm). 

Wireless  Telegraphy. — International  Federation.— An 
international  meeting  of  marine  wireless  operators,  attended 
by  British.  Belgian,  Danish,  Greek,  ItaUan.  Dutch  and 
Swedish  representatives,  has  just  been  held  at  Brussels.  The 
formation  of  an  International  Federation  of  Wireless  Opera- 
tons,  with  its  headquarters  in  London,  was  decided  upon. 
The  gathering  adopted  various  resolutions  dealing  with  tech- 
nical and   professional   questions. — Financier. 

Time  Switches.— Mr.  W.  D.  Owen,  of  Jesmond,  Newcastle, 
has  successfully  applied  a  Venner  time  switch  so  that  it  can 
l>e  .set  to  switch  on  and  off  a  wireless  receiving  set  three 
times  daily  for  any  periods,  and  for  any  scheduled  signals. 
.Kt  present  it  is  set  to  take  the  Eiffel  Tower  weather  reports. 
and  automatically  switches  on  when  these  signals  are  sent 
out.  and  switches  off  again  when  they  finish. — Newcastle 
Chronicle. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of   the  Electrical   Review    in   which   the 
Official  Notice  "  appeared.) 


OPEN. 

Ausstralia.— Melbourne.— September  1st.  Victorian  Electri- 
city Commissioners.    Rate-of-flow  controller.     (Spec.  268.) 

September  16th.  Victorian  Electricity  Commissioners. 
Strain  and  pin-type  insulators.     (Spec.  361.)     (June  30th.) 

Belgium. — July  15th.  Municipal  authorities  of  Ixelles, 
Brussels.  Four  hew  boilers,  with  economisers,  at  the  central 
electricity  generating  station. 

Cheadle  and  Gatley.— July  10th.  Urban  District  Coun- 
cil.. A.c.  meters  and  maximum  demand  indicators.  (.June 
23rd.) 

Connah's  Quay.— July  14th.  U.D.C.  Sub-station  equip- 
ment, overhead  and  underground  mains,  public  lighting  and 
consumers'  services.     (June  23rd.) 

Gravesend.— July  17th.  Electricity  Department.  One 
.i.WlO-kW  turbo-generator.  conden.-;ing  plant,  switchgear. 
mains,  artesian  well,  automatic  stokers.     (June  33rd.) 

Ilford.— July  10th.  Education  Committee.  Electric  light- 
installation,  Chadwell.  Cleveland  Road  and  Valentines 
Schools.    Mr.  A.  H.  Shaw,  electrical  engineer,  Ley  Street. 

India — July  14th.  Bombay,  Baroda,  and  Central  India 
Railway  Co.     Metallic-filament  lamps,     (.tune  23rd.) 

July  14th.  High  Commissioner's  Department.  Submarine 
cable,  v.i.r.  insulated  and  lead-sheathed  cable,  and  braided 
wire.     (.June  23rd.) 

July  2l8t.  Automatic  telephone  sets,  de.'sk  and  wall  cords 
for  switchboards,  &c.,  cells  for  accumulatbrs.     (June  30th.) 

July  28th.— High  CommissionerB  for  India.  Telephone, 
Switchboards  and  desk  and  wall  sets.     (See  this  iasue.) 


London. — L.C.C.  July  24th.  H.p.  switchgear  for  the 
Central  Repair  Depot,  Charlton.     (June  30th.) 

Metropolitan  Asylums  Board. — July  19th.  Installation  of 
the  internal  automatic  telephones  at  the  River  Hospital,  near 
Dartford  ;•  installation  of  electric  lighting  in  ward  blocks, 
boiler-house,  ic.  at  the  Grove  Fever  Hospital,  Tooting,  &c. 
(June  31.1th.) 

FuLHAM. — July  13th.  Electricity  Department.  One  1,500 
kW  Scott  connected  transformer";  5,000  yd.  .1-h.p.,  3,000-V 
concentric  cable.     (See  this  issue.) 

Manchester. — July  11th.  Education  Committee.  Electric 
lighting  in.stallatioijs  at  Mulberry  Street,  Southall  Street, 
Duke  Street,  Waterloo  Road,  Sunnyside,  and  Johnson  Street 
Municipal  Schools.  Specifications  (£1  Is.)  from  Director  of 
Education,  Education  Offices,  Deansgate,  Manchester. 

Navan. — July  24th.  Electricity  Department.  D.c.  main 
switchboard,  d.c.  generators,  overhead  mains,  &c.  (June  2:3rcl.) 

Torquay. — July     12th        Electricity     Department.       One 

3,CKXi-kW  turbo-alternator  and  condensing  plant.     (June  23rd.) 

Wimbledon. — Julv  10th.  Electricity  undertaking.  Four 
l,(X)0-kVA,  10,<M)/2,'000-V  transformers.     (June  23rd.) 

Wrexham. — July  13th.  Board  of  Guardians.  Electiic 
light  installation,  block  of  buildings  adjoining  Croesnewydd 
Hospital.     Mr.  J.   D.   Bury,  clerk,  23,  Chester  Street. 

*  A  copy  of  the  plan,  specifications,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 


Belgium. — Seven  concerns  submitted  tenders  last  week  to 

the  municipal  authorities  of  Ixelles,  Brussels,  for  the  supply  of 
1.000  electricity  meters,  the  lowest  oft'er  being  that  of  M.  Born- 
heim.  of  Brussels,  who  quoted  52^  fr.  per  meter. 

There  was  keen  international  competition  last  week  for  a 
Belgian  telegraph  and  telephone  department's  contract  for  the 
supply  of  1,847  metres  of  lead-covered  paper-insulated  cables, 
no  less  than  nine  concerns — five  Belgian,  two  German,  and 
one  each  French  and  Austrian — submitting  tenders.  The 
lowest  was  that  of  M.  Janssens,  of  Schaerbeek,  Brussels,  who 
quoted  62,071  fr. 


Dover. — Accepted : — 

Iilectric   light 


St.   Ja 


C.    Lent,   of    Dove 


age  and   16   ho 


Edinburgh. — Tramways  Committee.     Recommended: — 

Thirty   ciir-top    covers    (£6,600).— McHardy    &    Elliot.    Ltd. 

Guildford. — Town  Council.     Accepted: — 

Boiler  and  induced  draught  plant,  tor  the  electricity  works  (£3,033).— 
Babcock    &    Wilcox,    Ltd. 

London. — L.C.C.      Establishment   Committee.     .Accepted: 

.Storage  battery  in  connection  with  the  electric  annunciators  and  division 
bells.— Chloride  Electrical   Storage  Co.,  Ltd.    (£133). 

Manchester. — ^Elect'ricity    Committee.     .Accepted: — 

Cable.— \V.    T.    Glover  S:    Co.,   Ltd.;    Macintosh    Cable   Co.,   Ltd. 

Switchgear    panels. — Park    Royal    Engineering    Co.,    Ltd. 

Electrically-driven  auxiliary  pumping  plant.— iMathea"  &  Piatt,  Ltd.  Sub- 
contractors for  switchgear  and  motor  ;  Metropolitan-Vickers  Electrical 
Co.,     Ltd. 

Metropolitan  Asylums  Board. — The  following  tenders 
have  been  received  for  installation  of  electric  lighting  aiid 
power,  telephones,  fire  alarms,  and  domestic  bells  at  Tootmg 
Bee  Mental  Hospital  extension  :  — 

» 

"      T.   Clarke  &  Co.,    Ltd ...        .'),300 

S.    Rcod   &  Sons      ...         5,778 

(i.   ;••     Taylor  &   Co.       ... 
Alplia    Manufacturing    Co. 
.Malcolm    &    Allan,    Ltd. 
H.   J.  Cash  &  Co..  Ltd.   ... 
Heaven   &    Sons.    Ltd.       ... 
Lund    Bros.    &  Co. 
A.   V.    Gifkins   &   Co.,    Ltd 
County    of    London    Electrii 
Pinching    &    Walton 
Cox-Walkers,    Ltd. 

Toy    &    Winslow    

Strode  &  Co.,   Ltd. 

J.'  .Scott,    Ltd 

Hall  &   Stinson,    Ltd 

Mann,   F.gerton  &  Co.,  Ltd. 
"  Watt  "    Electrical    Co.,   Ltd. 
Electrical   Contracts  &  Mainten 
C,    N.   Haden  &  Sons,  Ltd. 
J.    R.    Dunkley   &    Co.    ~.. 

Extensions  to  the  electric  lighting  installation  in  the  new 
oliices,  caretakers'  quarters,  and  stores  at  Mead  Works:  — 

Tov'  &    Winslow,    £180    (accepted). 


Supply   Co.,    Ltd. 


Co.,  Ltd. 


6.160 
G,4ie 
6,63» 
6,7a2 
7.150 
7,250 
7,465 
7,812 
8,040 
8,200 
8,242 
8.314 
8,.')2b 
8,65.S 
10,000 
n,!)20 
I3,.'iOO 
17,.'>00 


.vorks    (£11, 783). -John 


Maidstone. — Town  Ctiuncil.     .\cceplcd: — 

Unikr.    mechanir.il    stoker,    &r.,    for    the    elec 
Thompson,     Ltd. 

Portsmouth. — Board   of  Guardians.     .'Vccepted: — 

Electrical   fittings,   lor   three   months.— H.    A.    Evans    (Southsca). 

West  Ham. — Town  Council.     Accepted: — 

Electrical   plant    (£43,030).— Metropolitan-Vickers    Electrical   Co.,   Ltd. 
Switchgear    (£4,008).— British    Thomson-Houston    Co.,    Ltd. 


Vol.  91.     No.  2,328.  JULY  7,  1922.] 


THE    ELECTRICAL    REVIEW, 


10 


FORTMCOMINQ     EVENTS. 


Electrical  Power  Engineers'  Association  (Derby  and  District  Branch). 

Saturday,  July  Bih.  At  the  yu<>*n'«  Hotel,  Bridge  .Strfet,  Burlon-on-Trent. 
At  5  p.m.  Lecture  on  "  Economy  in  Mains  Laying,"  by  Mr.  T.  A.  G. 
IVlargary. 
Electricity  District  Inquiry.  Tue>Jay,  July  Uth.  At  the  Gulldh.nl1,  Nut. 
liiiKhjni.  At  10.30  a.m.  Inquiry  by  the  Electririly  Commissioners  as  lo 
the  area  lo  hi-  included  in  the  proposed  East  ^^i(Ila^ds  Electricity  Dislrin. 
;iiid  to  consider  a  scheme  for  the  establishment  of  a  Joint  Electricilv 
Authority. 


THE     "ELECTRICAL     REVIEW"     SERVICE 
DEPARTMENT. 


To  enalilc  us  to  complete  replies  to  queries  received  this 
week  we  need  the  names  of  manufacturers  or  suppliers  of :  — 

Vitreous  enamelled  iron  pipe  (inside  and  outside),  1  in. 
diam.,  lengths  about  8  ft.  9  in.,  screwed  one  end. 

\  Avhite  ink  for  stamping  numbers  on  electric  lamps. 


NOTES. 


The  I.E.E.  Conversazione.— On  Thursday  last  week  the 
annual  Conversazione  of  the  Institution  of  Electrical  Engi- 
neers was  held  at  the  Natural  History  Museum,  South  Ken- 
sington ;  the  president  (Mr.  J.  S.  Hightield)  and  Mrs.  High- 
held,  with  the  council,  received  the  guests,  over  1,700  in 
numlier.  An  excellent  programme  of  music  was  performed 
in  the  Central  Hall  by  the  string  band  of  the  Royal  Engi- 
neers, under  the  direction  of  Lieut.  Neville  Flux,  F.E.A.M., 
and  successive  concerts  were  given  in  the  Reptile  Gallery  by 
the  Mis.ses  Phyllis  Carey-Foster  and  May  Peters,  and  the 
Philharmonic  String  Quartet.  The  function  wa«,  as  always, 
in  every  way  enjoyable  and  successful.  Amongst  the  prin- 
cipal guests  were  Viscount  Dillon ;  Lord  Parmoor,  K.C.V.O. ; 
the  Maharajah  of  Gwalior;  the  Hon.  A.  H.  Ashbolt,  Agent- 
General  for  Ta.smania :  Sir  Acton  Blake,  K.C.M.G.,  K.C.V.O.; 
Lieut. -General  Sir  Travers  Clarke,  K.C.B.,  K.C.M.G. ;  Sir 
Robert  Elliott-Cooper,  K.C.B. ;  Sir  W.  Brandford  Griffith. 
C.B.E. ;  Arhniral  of  the  Fleet  Sir  H.  B.  Ja<^kson.  R.N., 
G.C.B..  K.C.V.O.,  F.R.S. :  Sir  Herbert  Jackson,  K.B.E.. 
F.R.S.;  Judge  Jack.son;  Mr.  Henrv  Savage  Landor;  Mr. 
W".  W.   Lackie,  C.B.E. :   Sir  \Yiniam   J.   Larke.   K.B.E. ;  Sir 

E.  Humphrey  Leggett,  D.S.O. ;  Sir  Oliver  Lodge.  F.R.S. ;  Sir 
William  Mackenzie;  Sir  Oswvn  Murrav.  K.C.B. ;  Major- 
General  Sir  Philip  Nash.  K.C.M.G.;  Sir  Cooper  Perrv;  Sir 
Ernest  Pollock,  K.B.E. .  K.C. :  Sir  Arthur  C.  Roberts.  K.B.E. ; 
Sir  Bdwp.rd  Smith;  Sir  Aubrev  Svmonds,  K.C.B.;  and  Mr. 
W.  B.  Worthington.  Past  Pre.sidents  :  Mr.  LI.  B.  Atkinson  ; 
Cnl.  R.  E.  Crompton,  C.B.;  Messrs.  W.  M.  Mordev;  Roger  T. 
Smith ;  C.  P.  Sparks,  C.B.E. ;  and  C.  H.  Wordingham,  C.B.E. ; 
Members  of  the  Council:   Mes.srs.  J.  R.  Beard;  J.  R.  Cowie ; 

F.  W.  Crawtfr;  Sir  James  Devonshire.  K.B.E. ;  Dr.  W.  H. 
EccIps.  F.R.S.;  Messrs.  F.  Gill;  P.  V.  Hunter.  C.B.E.;  A.  C. 
MacWhirter;  Sir  William  Noble;  Col.  Sir  A.  M.  Ogilvie, 
K.B.E..  C.B.,  T.D. ;  Dr.  A.  Russell;  Messrs.  W.  M.  Selvev ; 
A.  A.  C.  Swinton;  P.  D.  Tuckett;  and  Dr.  W.  M.  Thornton; 
and  Mr.  P.  F.  Rowell,  Secretary. 

Coolidge  Tube  Research. — The  Research  Department  at 
Woolwich  .\rsenal  has  recently  undertaken  an  investigation 
to  ascertain  the  cause  of  the  rapid  decrease  in  output  of  the 
radiator-type  of  Coolidge  tube  when  continuously  operated 
with  a  constant  filament  current.  The  problem  becomes 
important  when  this  type  of  tube  is  used  in  an  X-ray  outfit 
designed  for  constant  routine  examination  of  large  quantities 
of  articles,  when  it  is  usually  desirable  so  to  simplify  the 
system  of  control  that  the  whole  operation  may  be  ,carried 
nut  by  comparatively  unskilled  labour  in  workshops.  The 
investigation  h.Ts  shown  that  the  surface-charge  theory  does 
not  account  for  the  diminution  in  current  through  the  tube, 
and  the  experiments  suggest  that  this  phenomenon  is  due 
to  the  liberation  of  gas,  probably  from  the  copper,  causing  a 
reduction  of  electron  emission,  as  observed  by  Langmuir. 
The  remedy  for  the  trouble  is  to  prevent  this  liberation  ol 
g;is.  which  is  the  result  of  a  rise  of  temperature  of  the 
'•opper  anticathode.  the  rate  of  heating  being  more  rap"! 
man  the  rate  at  which  the  heat  can  be  conducted  along  (lie 
copper  rod  to  the  radiator  cooling  fins.  The  problem,  theri> 
fore,  resolves  it.self  into  that  of  adequately  cooling  the  anti 
cathode. — lonrnnl  of  the  Rtintgen  Society. 

Screening  an  Oscillator. — The  results  of  experlmenls 
on  the  electro-magnetic  screening  of  a  triode  o.scillator. 
described  by  Mr.  E.  L.  Smith-Rose.  A.M. LE.E..  Ac.  in  the 
Proccnhnpii  oS  the  Phvsical  Society  of  London,  show  that  the 
most  complete  method  of  screening  :i  vnlve  set  is  to  enclose  it 
in  a  box  made  of  metal  of  suitable  thickness  for  the  fre- 
quency used,  and  to  seal  hermetically  all  joints  in  the  box 
and  its  lid.  The  smallest  crack  or  hole  is  sufficient  to  allow 
of  the  escape    of    a    detectable    amount    of   high-frequency 


energy,  and  iron  is  far  more  effective  than  copper  of  the  same 
thickne,ss  in  preventing  direct  penetration  ol  radiofrequenry 
magnetic  fields  through  the  metal.  The  experiments  were 
carried  out  at  the  National  Physical  Laboratory  in  connection 
with  inve.stigatitms  undertaken  for  the  Radio  Research  Board. 
and  the  present  investigation  arose  from  the  necessity  of  a 
screened  local  oscillati(jri  generator  for  use  in  continuous 
wave  reception  on  a  system  of  wireless  direction  finding.  The 
local  oscillations  are  most  conveniently  generated  by  a  simple 
form  of  triode  oscillator  tjperating  entirely  from  a  6-vo!t 
battery,  and  the  problem  was  to  protect  the  receiving  coil 
system  from  induceil  local  oscillations,  which  were  t<i  be  led 
to  the  required  point  in  the  circuit  by  a  purely  conductive 
connections.  The  final  form  of  screened  triode  oscillator  mav, 
however,  be  applied  to  other  purposes  than  the  above.  It  is. 
for  example,  a  very  necessary  appliance  for  certain  methods 
of  measuring  the  .strength  cif  received  radio  signals.  The 
problem  may  be  considered  correctly  as  the  limiting  of  the 
high-frequency  magnetic  field  around  the  oscillator  ny 
induced  eddy  currents  in  the  screening  body.  Some  experi- 
mental work  on  sji-eening  has  been  carried  out  at  the  R.A.F. 
Tnstrument  Design  Estabhshment  at  Biggin  TTill  and  at  the 
-\rmy  Signals  Experimental  Establishment  at  Wo<ilwich.  but 
no  details  of  thi.^  work  have  been  published.  The  results  of 
the  work  at  Biggin  Hill  are  already  being  used,  however,  in 
the  design  of  wireless  instruments. 

Supply  Works  in  Italy. — The  .\ssoiialion  of  Italian  Elec- 
tricity Supply  T'ndertakings  recently  issued  a  report  in  con- 
nection with  the  annual  conference  held  at  ifilan,  dealing 
with  the  supply  industry  in  Italy.  .'\t  the  outset  the  report 
expresses  regret  at  the  diminution  of  capital  investments  in 
electricity  supply  undertakings,  and  that  too,  at  a  time  when 
the  latter  need  a  large  influx  of  capital,  not  only  for  the  pur- 
pose of  fully  equipping  exi.sting  works,  but  also  for  the  estab- 
lishment of  new  works,  so  as  to  meet  the  growing  demand 
on  the  part  of  consumers.  As  to  the  reasons  for  the  absten- 
tion of  investors,  the  report  states  that  the  latter  now  prefer 
Trea.sury  bonds  and  similar  securTties,  which  yield  a  higher 
return  than  industrial  papers.  Before  the  war  holders  of 
shares  in  electricity  supply  work?  received  dividends  of  about 
6  per  cent.,  but  investments  in  public  funds  only  yielded 
4  per  cent.  At  pre.sent.  however,  this  situation  o!  affairs  has 
been  reversed.  A  second  series  of  reasons  is  found  in  unfor- 
tunate State  legislation  in  the  fixing  of  charges  for  supply. 
and  unless  an  alteration  is  made  the  .situation  of  an 
economic  paradox  will  soon  lie  reached,  under  which  the 
charges  for  lighting  and  heating  will  be  lower  than  those  for 
energy  for  power  purpo.=;es.  In  order  to  promote  the  financ- 
ing of  works  the  report  suggests  that  facilities  should  be 
afforded  for  the  issue  of  guaranteed  loans,  either  to  be  raised 
abroad  or  by  the  discontinuance  of  legislation  which  would 
prevent  the  influx  of  foreign  capital,  as,  for  ijistance.  th« 
exclusion  of  foreigners  from  the  boards  of  directors  or 
management  of  undertakings  working  under  concessions. 
Coming  to  consider  the  abnormal  drouglit  in  the  past  winter, 
the  report  states  that  this  put  the  works  to  a  hard  test,  and 
led  to  the  recognition  of  the  necessity  for  the  hydro-electric 
works  al.io  to  have  steam  sets  installed.  It  had  been  thought 
in  recent  years  that  this  problem  had  been  solved,  but  the 
experience  of  the  nast  year  bad  demonstrated  that  .steam  .st>ts 
must  be  included  in  hydro-electric  works. 

B.T.H.  Magnetos.— In  addition  to  helping  to  create 
the  ten  world's  records  recently  established  by  Sunbeam  cars 
at  Brooklands.  B.T.II.  magnetos  were  further  honoured  by 
being  fitted  to  the  Sunbeam  cars  driven  by  Jean  Chassagno 
and  Major  H.  O.  D.  Segrave,  who  gained  first  pl.ice  and  the 
cup  for  the  fastest  lap.  respectively,  in  the  Senior  Inter- 
national T.T.  Race.  It  is  intere.sting  to  note  that  the  only 
cars  in  the  T.T.  Races  to  abandon  dual  ignition  in  favour  of 
a  single  ignition  svsteni  were  the  8-cylinder  Sunbeams,  each 
of  which  relied  on  two  t-cylinder  B.T.H.  magnetos.  The 
remarkable  performance  of  these  magnetos  is  emphasised  by 
the  fact  that  when  the  Sunbi^am  engine  is  running  at  its 
maximum  speed  each  magneto  is  producing  about  S.oOO 
sparks  per  minute.  Thus  Jean  Chas.s;igne's  car.  in  achieving 
its  historic  success  on  June  -J-ind.  required,  during  its  run  of 
')  hrs.  '24  mins.  .50  sees.,  approximately  .'?.lXXI.lXX»  sparks  I  In 
addition  to  the  above  successes,  B.T.H.  magnetos  were  also 
fitted  to  the  Triumph  machine  that  gained  second  place  in 
the  Senior  Motor  Cycle  T.T.  Race,  and  to  the  11.0  Bean  car 
which  was  awarded  the  "  Vesey  "  Cup  in  the  recent  liit»-niile 
trial  run  of  the  Sutton  Coldfield  and  North  Birmingham 
.\utomobile  Club. 

Klectricity  Costs  and  l:\penses  Rules.  The  Minister  of 
Transport  lias  bnniL'br  into  iinmetliate  oivration  the  "  Elec 
tricitv  (Ministry  of  Transport)  Co.sts  and  Exix-ns«>s  Kule.s, 
l'.)L>-2.''  date.l  May  I'.Hh.  1!I±J.  under  the  Act  of  UHi).  .is  Pro- 
visional Rules,  which  require  that  all  casts  and  expon.s«^s  iif 
the  Minister  arising  out  of  any  inquiry  heM-  or  insiHvtion 
uuide  or  pnxvedings  lu't'oiv  him  shall  (if  s»i  directed)  lv> 
defrayed  by  the  parties  concerned. 

Hngineering  Trade  Negotiations. — On  Wednesday  Sir 
Allan  Smitli.  M.P..  presided  at  Westminster  over  a  (vn- 
ference  of  representatives  of  the  Engineering  and  National 
Employers'  Federation  and  the  A.E.U.  and  other  unions 
respecting  the  proposed  reduction  of  the  war  bonus. 
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Appointments  Vacant. — Plumber-jointer,  for  the  Lough- 
liorough  (Virporation  Electricity  Department ;  working  assis- 
tant engineer  (£200  and  liousei.  for  the  Knowle  Mental  Hos- 
pital:  boiler-h()Us«".  superintendent  for  the  Edinburgh  Oor- 
ixiration  Electricity  Department;  chief  a.-Jsistant  for  the  Bel- 
fast Corporation   Electricity   Department.     (See   this  i.ssue.) 

Automatic  Train  Control. — The  .\utoniatic  Train  Control 
Committee,  appointed  by  the  Ministry  of  Transport,  under 
the  chairmanship  of  Col.  J.  W.  Tringle,  C.B.,  has  presented 
its  report  (H.M.  Stationery  Office;  price  9d.  net).  After 
reviewing  the  various  ways  in  which  railway  accidents 
might  be  reduced ;  the  several  systems  of  control  in  use  or 
sugge.sted  for  use ;  and  other  relevant  matters,  the  Committee 
arrives  at  the  following  conclusions  :  .Xutomatic  train  control 
presents  the  finly  reliable  method  of  preventing  a  large  pro- 
portion of  train  accidents  directly  occasioned  by  failures  <)1 
enginemen  to  obev  .signals,  whicu  amount  to  about  one-third 
of  the  total.  The  system  should  lie  gradually  adopted  on 
British  railways.  The  form  likely  to  prove  mo.st  suitable  m 
this  country  is  the  contact  type,  designed  to  operate  in  con- 
iunction  with  existing  signalling  methods.  The  system 
should  be  uniform  in  character,  and  all  working  parts  should 
I"  of  standard  design,  to  facilitate  replacements  and  to  ensure 
interchangeability.  .\  complete  system  of  control  .should  in- 
clude a  train-stop  device  at  .selected  .stop  signals,  and  tiam 
control  generally  at  distant  signals.  If.  owing  to  financial 
considerations,  it  is  found  impossible  to  carry  out  the  cotii- 
plete  scheme,  a  preliminary  step  should  be  made  by  introduc- 
ing control  at  selected  stop  signals;  It  is  recommended  that 
the  railway  companies  immediately  form  a  committee  (jf 
experts  to  determine  and  standardise  track  and  locomotive 
apparatus,  having  regard  to  differences  in  .structural  and  load- 
ing gauget.  and  the  position  of  conductor  rails  on  electrified 
railways. 

The  "  Indumor."— .\  kinematic  device,  the  name  of  which 
is  an  abbreviation  of  the  words  '■  induction  motor,"  is  de- 
scribed an  dillustrated  in  No.  "2.  Vol.  XLI.  of  the  Journal  of 
the  .\.r.E.E.  bv  Prof.  Vladinnr  Karapetoff.  Professor  ot 
Electrical  Engineering  at  the  Cornell  University,  which 
represents  the  vector  diagram  of  a  polypha.se  induction 
machine.  The  parts  are  made  to  assume  at  wi.l  different 
positions  corresponding  to  different  loads  of  an  induction 
niotor  or  generator.  The  primary  and  the  secondary  con- 
stants, the  magnetising  current,  and  the  core  loss,  are  also 
adju.stable  at  will.  The  device  permits  the  visualisation  of 
the  performance  of   an   induction  machine,   and   can  be   used 
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for  a  study  of  a  given  machine  or  for  a  selection  of  the  con- 
stants to  give  the  desired  performance  characteristics  of  a  new 
machine.  The  input,  output,  torque,  speed,  power  factor, 
&c.,  can  be  read  off  on  the  device  as  in  an  actual  brake  test. 
The  kinematic  connections  consist  mainly  of  generalised  pro- 
portional dividers  and  of  parallel  tongs,  so  combined  as  to 
satisfy  a  system  of  simultaneous  vectorial  equations  which 
represent  the  properties  of  the  machine.  Further  applica- 
tions of  the  device  to  polyphase  commutator  motors  are 
suggested. 

An  Electricity  Supply  Association  for  Ireland.— We  have 
received  from  Mr.  E.  C.  Handcock.  M.I.E.E.,  of  Dublin,  a 
copy  of  a  circular  which  he  has  issued  to  the  managers  ot 
more  than  70  small  electricity  supply  undertakings  in  the 
Irish  Free  State,  advocating  the  formation  of  an  association 
for  the  protection  of  their  rights  and  the  furthering  of  their 
interests.  .'Vmongst  the  objects  of  such  an  association  would 
be  the  reduction  of  running  costs  by  interchange  of  informa- 
tion; obtaining  coal  and  materials  at  low  prices  by  collective 
buying;  protection  of  legal  rights,  and  so  on.  But  a  rnorc 
pressing  reason  for  its  immediate  formation  is  the  probability 
that  as  soon  as  a  definite  Government  takes  over  control,  it 


will  prixeed  to  make  regulations  controlling  the  generation 
and  supply  of  electricity ;  the  Committee  formulating  such 
regulations  might  be  content  to  consult  city  electrical  engi- 
neers only,  and  the  rules  made  in  conformity  with  urban 
conditions  might  bear  very  harshly  on  supply  undertakings 
in  small  towns.  The  standardisation  of  voltages,  frequency, 
.tc.  is  also  likely  to  be  dealt  with,  and  the  position  of  un- 
authorised undertakers  in  .small  towns  will  have  to  be  regu- 
larised. Mr.  Handcock,  who  was  formerly  manager  of  the 
B.T.H.  Co.  for  Ireland,  but  has  severed  that  connection, 
desires  to  hear  from  engineers  who  are  interested  in  the 
matter,  with  a  view  to  the  formation  of  a  provisional  com 
mittee  as  early  as  jrossible;  the  managers  of  several  Irish 
undertakings  have   endorsed   his  proposals. 

Irish  Water  Power. — The  report  on  water  power  ju^l 
issued  by  the  Commis.sioner  of  Inquiry  info  the  Resources  and 
Indu.stries  of  Ireland  deals  extensively  with  the  power  sites 
and  the  utilisation  of  the  powers,  and  recommends  that  all 
water-power  resources  and  rights  should  be  vested  in  the 
State,  that  the  State  .should  estabhsh  a  hydrometric  survey 
which  would  be  entrusted  with  specified  duties;  that  thi- 
State  .should  encourage  .sound  water-power  schemes  by  pay 
ing  a  bonus  on  every  liorse-power  developed;  that  the  Stat-c 
should  exercise  sufficient  control  over  the  development  of 
water-jiowers  to  ensure  that  the  proposed  schemes  arc 
economic;  and  that  all  schemes  should  tend  to  give  the  best 
total  output.  It  also  recommends  that,  as  far  as  possible, 
the  current  generated  in  hydro-electric  .stations  .should  be  of 
a  standard  type,  and  that  the  mineral  resources  of  certain 
districts  mentioned  in  the  report  should  be  fully  investigated. 

Wireless  Apparatus  Fraud. — On  June  29th,  at  the  Maryle- 

bone  Police  Court.  William  Parsons,  dental  mechanic,  was 
sentenced  to  six  nmnths'  imprisonment  for  obtaining  money 
by  fraud.  Police  witnes.ses  staffed  that  the  defendant,  under 
another  name,  advertised  for  sale  "  ten-guinea  wireless  sets  for 
two  guineas."  Inquiries  showed  that  he  was  apparently  not 
in  a  position  to  supply  any  apparatus. 

The  Rutenberg  Concession. — On  Tuesdax  last,  in  the 
House  of  Commons,  moving  a  reduction  in  the  .salary  of  the 
(Jolonial  Secretary.  Sir  W.  .loynson-Hicks  urged  that  the  con- 
tracts entered  into  by  the  High  Commissioner  for  Palestine 
with  Mr.  Pinhas  Rutenberg  should  be  referred  to  a  Select  Com- 
mittee for  consideration  and  report.  He  declared  that  pre- 
vious applications  for  concessions  f'lr  electrical  project-s  during 
and  since  the  war  had  been  rejected  by  the  British  (iovern- 
ment.  yet  the  electrical  development  of  the  whole  coutitry 
had  been  handed  over  to  Rutenberg.  and  it  was  not  provided 
that  contracts  for  machinery  .should  be  placed  in  this  country. 
He  was  not  at  all  sure  that  the  Rutenberg  scheme  was  a.  good 
one;  Sir  .Mexander  Kennedy  had  said  that  the  figures  con- 
nected with  electrical  distribution,  on  which  financial  success 
depended,  were  absolutely  childish,  and  could  never  havo  been 
)nit  in  honestly  by  anyone  with  any  knowledge  or  experience. 
The  inhabitants  of  Paie.stine  were  opposed- to  the  handing  over 
of  the  development  of  the  country  to  Rutenberg.  Iiorti  E. 
Percy  said  that  Sir  W.  .loynson-Hicks's  case  broke  down  if 
he  could  not  show  that  there  was  a  I'ompetitive  olTer.  Sir  J. 
Butcher  drew  attention  to  the  long  duration  of  the  concession 
(70  years)  and  the  power  given  to  the  High  Commis.sioner  to 
extend  it  indefinitely,  as  well  as  to  authorise  increased  charges 
enabling  a  dividend  of  8  per  cent.,  tax-free,  to  be  paid.  Mr. 
Churchill,  in  reply,  said  that  the  rights  of  the  ,\rab  population 
must  be  .safeguarded,  and  the  Rutenlierg  scheme  of  irrigation 
and  electrical  iiuwcr  distiihutiiin  would  supply  the  means  of 
creating  new  wealth  and  alTording  employment  without  doing 
injustice  to  any  individual.  The  concession  was  framed  in 
accordance  with  the  Colonial  Office  procedure,  and  provided 
for  strict  Government  control  and  limitation  of  the  profits. 
The  motion  was  rejected  by  292  votes  to  35. 

.\t  the  annual  convention  of  the  Zionist  Organisation  of 
.America,  over  a  million  dollars  was  promised  for  the  scheme. 

Workmen's  Compensation. — In  the  Mayor's  and  City  of 
London  Court,  on  Monday,  .Albert  H.  Timcke,  calenderman, 
nt  Canning  Town,  claimed  compensation  again.st  the  India- 
Ruhber.  Gutta-Percha  &  Telegraph  Works  Co..  f.td..  for  in- 
juries resulting  from  an  accident  that  he  met  with  on  Decem- 
ber 21st  at  its  premises  at  Silvertown.  while  working  at  a 
machine.  His  left  leg  went  down  a  hole  in  the  concrete. 
Defendants  had  oft:ered  £\W,  which  plaintiff  accepted.  The 
Ccimt  approved. 

The  Telegraph  and  Telephone  Services. —  Tlie  Pusimasler- 
General  announced  in  Parliament  recently  that  Mr.  R.  A. 
Dalzell  had  been  .selected  .for  the  post  of  director  of  the  tele- 
phone and  telegraph  services,  and  would  take  complete  charg<' 
of  both  services. 

"  Arethusa  "  Night. — The  ball  which  is  to  be  held  at  the 
Hyde  Park  Hotel  on  Friday  next,  in  aid  of  the  Shaftesbury 
Homes  and  Arethusa  Training  Ship,  has  been  favoured  with 
the  patronage  of  the  Duke  of  York  and  Prince  Henry,  the 
Princess  Louise.  Duchess  of  .\rgyle.  and  Princess  Helena 
Victoria,  as  well  as  many  distinguished  public  rnen  and 
women.  Tickets  can  be  obtained  from  the  secretaries.  164, 
Shaftesbury  Avenue,  W.C.2,  or  Mr.  H.  H.  Millett,  7,  Brook 
Street,  W.l,  and  it  is  hoped  that  there  will  be  a  large  attend- 
ance, in  view  of  the  worthy  object  of  the  promotere. 
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The  I^Jungstrom  Turbine  Locomotive. — Daprtis  \yheter 
learns  that  the  tests  in  connection  with  the  Ljungstroni 
turbine  locomotive  have  been  suspended  for  the  time  being. 
The  results,  as  far  as  passenger  expre.ss  trains  are  concerned, 
were  good ;  the  locomotive  also  proved  superior  to  ordinary 
types  when  puUirg  goods  trains,  but  in  order  to  increase 
this  superiority  the  company  is  ccfnstructing  a  new  turbine, 
which  will  be  fitted  to  the  same  engine,  and  tests  will  be 
resumed  in  the  autumn. — Renter's  Trade  Service  (Stock- 
holm). 

Tlie  Hunter  Cable^protector  System. — In  connection  with 
the  protection  of  a.c.  systems,  a  serious  drawback,  for  eco- 
nomical reasons,  to  the  installation  of  many  systems  is  the 
nece^s.sity  for  the  provision  of  pilot  wires.  Mr.  R.  W.  Biles 
explains  in  the  Faradaii  House  Journal  that  Mr.  P.  V. 
Hunter,  C.B.E..  however,  has  produced  a  new  scheme, 
the  "  Hunter  Four-Core  Pilotless  Protection."  which  is  a 
combination  of  the  Merz-Price  and  split  conductor  .systems, 
obtaining  the  advantages  of  the  former  without  the  use  of 
pilot  wires.  As  shown  below,  it  requires  a  four-core  cable,  one 
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phase  of  a  three-phase  cable  being  split ;  A  and  B  are  two 
balancing  tran.sforraers;  the  two  outer  phase  windings  are  in 
opposition  to  the  centre  or  split-phase  windings,  and  are 
al.so  in  opposition  to  each  other,  c  and  D  are  two  split-conduc- 
tor transformers  with  secondaries  connected  up  through  a  trip 
circuit  to  the  switch.  Normally,  superimposed  voltages  are 
produced  in  the  splits  by  the  balancing  transformers  which 
are  opposing  each  other,  and  no  current  circulate;.  With  a 
fault  in  the  position  shown  on  No.  4  outer,  balancing  trans- 
former .A  produces  a  higher  voltage  than  b,  with  a  resultant 
circulating  current  in  the  splits  Nos.  '2  and  3.  This  affects 
split-conductor  transformers  c  and  D  which  operate  the  relay 
and  open  the  switch  at  both  ends.  The  centre  phase  is  pro- 
tected on  the  .split-conductor  principle,  while  the  outer  phases 
are  protected  on  the  Merz-Price  system  utilising  the 
splits  as  pilot  wires.  The  system  operates  for  a  fault 
to  earth  or  between  phases.  With  a  good  design 
the  operating  current  is  approximately  100  amperes  on 
a  lO-mile  line  for  an  earth  fault  on  the  outer,  with 
■■  dead  ended  "  feeder,  which  is  the  worst  condition, 
[t  is  more  econoniical  that  the  Merz-Price  arrangement  on 
lines  above  three  miles  in  length,  and  than  the  split  conductor 
method  when  above  seven  miles  in  length,  and  is  essentially  a 
cable-makers'  solution  of  the  problem.  The  system  is  most 
suitable  for  use  on  long-distance  transmission  lines,  and  the 
balancing  transformers  also  have  the  inherent  characteristic 
of  acting  as  feeder  reactances,  which  limit  the  short-circuit 
current.  This  apparatus  is  at  present  on  trial  and  it  is  anti- 
cipated that  extensive  use  will  be  made  of  it  in  future  instal- 
lations. 
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The  Editors  invite  electrical  eniiineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  aho  electric  tramwau  and  railwau  officials,  to 
keep  readers  of  the  Electrical  Eeview  ported  as  to  their 
movements, 

Mr.  J.  W.  Me.\uk.-<.  CLE..  M.Inst.C.E  .  electrical  adviser 
to  the  Government  of  fndia,  and  chief  engineer  to  the  Hydro- 
Electric  Survey  of  India,  leaves  for  England  on  August  •2^th. 
The  post  of  Electrical  Adviser  will  be  aboUshed  on  the  termi- 
nation of  his  leave,  and  in  the  meantime  the  Department  of 
Industries  will  carrv  it  on.  The  post  ..f  Chief  Engineer, 
Hvdro-Electrio  Survev,  will  be  abolished  when  Mr.  Meares 
leaves  India,  and  the  Publi.  Works  Department  will  settle 
up  any  outstanding  matters  of  correspondence. 

\s  briertv  announced  in  our  issue  of  lune  9th.  Mr.  How.arp 
Makuvat.  M.r.E.E..  M.LMech.E..  has  been  elected  the  new- 
president  of  the  Electrical  Contractors'  Association.  Mr, 
Marrvat  is  a  member  of  the  firm  of  Me.ssrs.  Marryat  *  Place, 
electrical  contractors  of  2P.  Hatton  Garden.  London,  which 
was  founded  bv  him  m  lt^9L  At  that  time  there  were  few- 
provincial  contractors,  and  the  firm  quickly  obtained  busi- 
ness in  all  parts  of  England  and  many  places  in  Scotland. 
Ireland.  France,  and  Belgium.  As  competition  aro.se  and 
grew  the  firm  devoted  special  attention  to  power  installation 
work,  and  pioneered  maMT  advances  in  this  department, 
especiallv  in  the  electritication  of  printing  works.  In  l.K»^ 
the  firm  purchased  the  goodwill,  patents,  patterns  and 
drawings,  and  took  over  part  of  the  premises  and  staff,  ot 


the  old-established  firm  of  engineers,  .los.  Richmond  .t  C. 
Mr.  Marryat  is  chairman  of  Marryat  &  Scott,  Ltd.,  lift  engi- 
neer.-:, and  of  Dewhurst  &  Partners,  Ltd.,  manufacturing 
engineers,  which  are  closely  associated  with  Marryat  and 
Place.    The   united  firms  hold   considerable   property  in   the 


Mr.  Howarp  Marry.at. 
The  new  President  of  the  Electrical  Contractors'  .Association. 

Hatton  Garden  district  in  which  Mr.  Marryat  takes  an  active 
local  interest.  Mr.  Marryat  is  an  ardent  mountaineer,  while 
watch-making  and  collecting  is  his  hobby. 

The  MancJiesler  Guardian  states  that  Mr.  -J.  McElroy.  who 
recently  retired  from  the  position  of  manager  of  the  M.in- 
chester  Corporation  Tramways  through  ill-health,  was  pre- 
sented by  the  staff  on  Saturday  with  an  inscribed  gold  watch, 
and  Mrs.  McElroy  with  a  gold  brooch.  Mr.  Wood,  the 
assistant  manager,  made  the  presentation.  Mr.  Mattinson. 
the  new  general  manager,  was  present,  and  addressed  the 
gathering.  In  the  evening  Mr.  McEhroy  was  entertained  to 
dinner  at  the  Queen's  Hotel. 

-Mr.  Ch.as.  F.  Wade  is  terminating  his  engagement  with 
Messrs.  Vickers.  Ltd..  as  steam  plant  and  fuel  economy 
specialist,  and  is  setting  up  in  business  privately  at  171. 
Warminster  Road.  Norton  Woodseats,  Sheffield,  to  carry  out 
work  in  connection  with  the  efficiency  .of  steam,  furnace 
and  producer  plants. 

Mr.  CiEOROK  Stevenson,  having  received  an  appointment 
on  the  staff  of  the  Chloride  Electrical  Storage  Co..  Ltd..  has 
severed  his  connection  with  the  British  ITionison-Hotiston 
Co..  Ltd..  London. 

The  resignation  of  Mr.  Harry  Richardson,  engineer  and 
general  manager  of  the  Dundee  Corporation  Electricity  De 
partment  has  been  accepted  by  the  Town  Conncil.  Regret 
was  expre.ssed  that  the  city  should  lose  the  services  of  such 
an  efficient  official,  and  a  committee  was  appointed  to  look 
for  a  successor.  Special  consideration  is  to  be  given  to  men 
already  in  the  employ  of  the  department. 

Mr.  J.  F.  Co«ax,  the  late  secretary  of  the  Guildford  Elec- 
tricitv  Co..  Ltd..  has  been  awarded  *.310  compeasation  for 
the  loss  of  his  position  upon  the  acquisition  of  the  undertak- 
ing by  the  Corporation. 

The  marriage  took  place  at  Chorlton-cum-Hardy.  on  June 
•>7th.  of  Mr.  John-  Davidson  PE.ATTtF.,  A.M.LE.E..  of  Dundee, 
and  Miss  Doris  May  Walker.  B.A..  eldest  daughter  of 
Alderman   and   Mrs.   Walker,  of  Chorlton-cum-Hardy. 

On  Tuesday  last,  savs  the  Timis.  Sir  Willl^m  Nobjx.  who 
recentlv  retireil  from  the  position  of  _Engine<'r-in-Chief  U->  the 
Pest  Offiiv.  was  presented  by  the  e'ngineering  staff  with  i 
gold  watch,  a  gold  cigarette  case.  »  gold-mountevi  fountain 
pen  two  jewelled  briHX-hes  for  his  wife  and  dauchter.  »  pe-r! 
ring  a  set  of  silver  spoons  and  forks,  and  several  hooks.  The 
presentation  was  made  by  Major  T.  F.  Purves.  the  new 
Engine«^r-in-Chief.  ,      ^, 

Mr.  G.  R.  JiMtFSox  has  been  anpointed  man.iger  for  Gb-- 
cow  and  district  for  the  Concordia  Electric  Wire  Co  .  T.t.l 
Mr.  .\H-AN  G  RoBSON  ha?  been  appointed  by  the  ccmr-i-v  :,> 
act  in  a  similar  capacity  for  Newcastle  and  district.  T^-  -  ■ 
offices  and  stoi-k  moms  are  to  be  opened  shortly  m  ;  i  - 
these  cities. 

\|-ill. The  late  Mr.  Jamics  Mar.^h.au.  managing  director  of 

Marshall.  Sons  *  Co..  Ltd..  i>f  Gainsborough,  left  il78.*v 
gross. 
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NEW     COMPANIES     REQISTERED. 


CITY    NOTES. 


Chudleigh  Electric  Light  and  Power  Co.,  Ltd.  (182.694). 

-  Reeister.-.!  June  ilith.  Capiol.  flfl.OOfl  in  £,i  sh.ares.  Ti>  carry  on  the  busi- 
ness oi  suppliers  of  eleclricitv  for  anv  puMic  or  priv.Ko  purposes  as  defined 
by  tlie  Eleciric  Lighting  .Acts',  1882  lo  ISW.  within  the  County  of  Devon,  .nnd 
lo  .-idopt  an  .igreement  with  Matild.-i  fl.  Shuplev.  Minimum  cash  subseriplion. 
JOO  shares.  The  first  directors  .ir.- :  J.  H.  Wilhycombe.  Spring  Gardens, 
t'hudleigh  (managing  directDrl;  O.  E.  Magrovv,  58,  .New  Exeter  .StTeel,  t~hud- 
leigh  (engineer  .ind  secretary) :  \V.  11.  Shnplev.  13,  Clifford  Street.  Chudleigh; 
M.  Patridge.  89.  Fore  Street,  Onidl.:igh;  F.  Hcllicr.  Fore  Street.  Chudleigh. 
The  two  first  named  are  permanent.  Qualification':  £100.  Secretary  :  G.  E. 
.Magrnv.     R.gislcred  office :   ):).   Fore   Street,  Chudleigh,    Devon. 

Guv  Ctiantrill  &  Co.,   Ltd.  (182,779).— Private  company. 

R.giste're.1  June  29th.  Capital,  £3,000  in  £1  share*.  To  adopt  an  agreement 
with  Guy  Chanlrill.  and  to  carry  on  Ihc  business  of  electricians,  electrical 
engineers,  machinists,  fitters,  founders,  millwrights,  win-  drawers,  lube  makers, 
metal  workers,  and  founders,  &c.  The  first  directors  arc:  (i.  Chantrill,  7, 
Princes  Park  .Avenue.  N.W.U  (chairman  and  permanent  director);  L.  A. 
White.  21  Waldemar  .Avenue.  Ealing.  W.U.  Registered  by  F.  S.  Page.  104, 
High    Holborn.   W.C. 

Robert  Barron,  Ltd.  (182,766). — Private  company.  Re- 
gistered June  28th.  Capital,  £10,000  in  £1  shares.  To  acquire  the  business  of 
an  electrical  engineer  carried  on  bv  R.  Barron  at  .Albert  Street.  Fleetwood,  as 
••  R.  Barron."  The  first  directors  are :  J.  A.  Robertson,  "  Skerrvvore,"  Cleve- 
levs:  M.  B.  J.  Wcdum.  "  .Arne,"  The  Esplanade.  Fleetwood';  R.  'Barron, 
•■  Elswick."  Alfred  Terrace.  Fleetwoo»l.  Qualification  :  £500.  Remuneration 
as  fixed  by  the  company.  Secretary-:  T.  L.  Barron.  Regisl<>red  office;  39, 
.Albert  Street.  Fleetwood.  ' 

F.    Geere    Howard,    Ltd.    (182,676). — Private    companv. 

Registered  June  24th.  Capital,  £10.000  in  £1  shares  (8,000  10  per  cent,  cumu- 
lative preference  and  2.000  ordinary).  To  take  over  the  businesses  o(  electrical 
engineers  carried  on  at  .59.  Bernei^  Str-!et,  W.,  as  "  F.  Geere  Howard  "  and 
the  "  Electrical  Sundries  Co.,"  and  to  acquire  all  the  issued  shares  of  Wells, 
Raynerft  Co.  (1919).  Ltd..  and  to  adopt  two  agreements  with  A.  VV.  McCIellan. 
The  subscribers  (each  with  one  preference  share)  are  :  F.  Geere  Howard.  59. 
Berners  Street.  W.,  electrical  engineer;  A.  W.  McCIellan.  .56,  Paddington 
Street.  W.l.  electrical  enginei!r.  The  first  directors  are  :  F.  Geere  Howard. 
A.  W.  McCIellan,  and  M.  G.  Dashwood.  A.  W.  McCIellan  is  permanent 
chairman  and  managing  director,  with  £1.000  pei-  annum  as  remuneration  as 
managing  director,  free  of  income  tax.  Registered  office :  59,  Berners  Street, 
W. 

F.  Yates  &  Son,  Ltd.  (182,799).— Private  company.  Re- 
gistered June  30th.  Capital.  £1,000  in  £1  shares.  -To  carry  on  the  business 
of  manufacturers  of.  agents  for.  and  dealers  in  all  kinds  of  e'lectrical,  mechani- 
cal and  .scientific  apparatus  and  fittings,  mechanical,  electrical,  motor,  gas. 
hvdraulic,  railwav.  marine,  constructional,  civil,  consulting  and  general  engi- 
neers. &c.  The  subscribers  leach  with  one  share)  are  :  A.  F.  Yates,  20,  Fe'ls- 
berg  Road.  Brixton  Hill,  S.W..  timber  merchant;  H.  S.  Sheffield,  17,  Finchley 
Road,  N.W.,  accountant.  The  first  directors  are  not  named.  Solicitor  :  M. 
Moselev,  20,  Bucklersburv,   E.G. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Ltd. 


(53,364).- 

170.000  shar. 
Mortgages   ai 


Lord  Howe  Electrical  Engineering  Co.,  Ltd. — E.  Viclcers, 

of  13,  Harrington  Street,  Liverpool,  was  appointed  receiver  and  manager  on 
June  33rd.   19-22,   under  powers  contained   in  debentures  dated   May  14th,   1914. 

Todman,  Ryall  &  Co.,  Ltd — Issue  on  June  lOth,  1922,  of 

£'2.'iO    debpnturf-s.    p;^rt   of    a    series  already    registered. 

Cantie  Switch  Co.,  Ltd. — Satisfaction  in  full  on  Mav  31st, 

19-22.    of    mortgage   debenture    dated    February   23rd.    1912,    securing    f7<)0. 

Creed  &  Co.,  Ltd. — Satisfaction  to  tlie  extent  of  J7,000  on 

.May  22nd,  Vf22,  of  debenture  dated   December  lOlh,  1930,  securing  £35,000. 

Wrexham   Motor   and    Electrical    Engineering    Co.,    Ltd. 

(ti4.04«).— Return  dated  December  31sl.  lifil  (filed  March  18th,  192-2).  Capital. 
£."..000  in  £1  shares.  1.428  shares  tak<n  un.  £1,428  paid.  Mortgages  and 
charges,  nil. 

National    Electric     Construction     Co., 

Return  dated  Mav  11th.  1922.  Capital.  £12.5.000  in  10 
taken  up.  £75.574  10s.  paid.  £9,425  10s.  considered 
charge.  £75,000. 

Isle  of  Thanet  Electric  Tramways  and  Lighting  Co.,  Ltd. 

l49,978c).— Return  dated  Januarv  24th,  1922.  Capital.  fS)0,00fl  in  30,000  pre- 
ference and  30,000  ordinary  shares  of  £5  each.  All  shares  taken  up.  £150,000 
paid  on  the  preference.  £150,000  considered  as  o'aid  on  the  ordinarv.  Mort- 
gages and  charges,  £304,300. 

Melton   Mowbray    Electric    Light    Co.,    Ltd.    (53,018).— 

Return  dated  April  12lh,  19-22.  Capital,  £25,000  in  £5  shares.  4,000  shares 
lak.  n  up.     £20,000  paid.     Mortgages  an<I  charges,  £19.100. 

Waste  Heat  and  Gas  Electrical  Generating  Stations,  Ltd. 

l91.7.3Sl.-Relurn  dated  April  14th.  19-23.  Capital,  £3.50.000  in  £1  shares. 
:(-20.0<)0  -hares   taken   up.     £320,000  paid.     Mortgagf^  and   charges,    nil. 

P.   R.  Jackson  &  Co.,  Ltd.   (.3.5,2;i2).— Return  dated  Mav 

lOth.  19-22.  Capital.  £60.000  in  £1  shares.  All  shares  taken  up.  £1  pe"r 
share  called  up  <,n  11.410  and  lis.  per  share  on  19.0(KI.  £17,110  paid.  £42,890 
considered  as  paid.  b.ring  £1  per  share  on  29..590  and  14s.  per  share  on  19,000. 
Mortgages  and  ch.arges.  £t>0,«()0  <rebenlures  (created  in  March,  19-22.  to  pav 
ofl  lid.OOO  prelej^enrc  shares,  therehv  reducing  the  capital  from  £1-20,000  to 
£tiO.t)O0). 

British  Insulated  &  Helsbv  Cables,  Ltd.  (.52,285)  .—Return 

.lated  April  10th.  19-22.  Capital.  £2.000.000  in  500.000  preference  1,000.000 
ordinarv.  and  .500,000  unissued  -hires  of  £1  each.  All  the  nreference  and  ordi- 
nary shar.-!  taken  up.  £1.07;ifir.5  paid  on  372.3.5(1  preference  and  700.325 
ordina-y  sharr-.  £427.325  cr,n-ider.-,l  .,-  p;,i,l  ,,„  l37.li.Vl  preference  and  2:19,075 
ordinary    shares.      .Morlgagrs  and   ch.irge-,    ITIMI.OU*!, 

Aiderley  and   Wilmslow   Electric  Supply.    Ltd.  (47,(563).— 

Return  dated  May  Iflih.  19-22.  Capital.  £«l.<KiO  in  20.000  ordinarv  and  20,000 
pr.f,ren<e  sharr-s  .,(  £1  each,  15,009  ordinarv  an.l  lO.fKIO  prcfei-ence  shares 
Cikcn  up.     £25,009  paiil.     .Mortgages    and  charges,    £15,000. 

Scintillating  Sign  Co.,  Ltd — Particuliits  of  .£10,000  deben- 

tur.-s  authorised  April  21-t.  1922,  charged  on  the  .ompanv's  undertaking  and 
pioperlv,    including   un.all.d  c.pital  ;    present    i.-ne    13,l(iO.  ' 

Cuba   Submarine   Telegraph   Co.,   Ltd.   (4,710c). — Return 

daK-d    Mav    17ih.   1922,     I ..I,   £2-ifl.<»tfl    in    Ki.iKHI  ...dinarv    and    6.000  pre. 

lerence  shares  of  fiflr...  1..  Ml  -l,;,r.-  lak.n  „n  t.>-.'<l.fl00 '  paid.  Mortgages 
and  charges,  nil. 

London  PlatinO'Brazilian  Telegraph  Co.,  Ltd.  (12,093).— 

Return  dated  June  7th.  1922.  Capital.  £4*0,000  in  £10  shares.  37,480  (hares 
taken  up.    £^74,800  considered  as  paid.    Mortgages  and  charges,   nil. 


lidmundson's 
Lkctricity  Cor- 
porutinn,  Ltd. 


Tbe  annual  meeting  was  held  on  June 
•i9th.  Mr.  P.  D.  Tuckett,  who  presided, 
said  it  was  a  great  satisfaction  to  he 
able  to'  present  accounts  showing  so  sub- 
stantial an  improvement,  despite  the 
coal  .strike  and  industrial  depression.  The  improvement  was 
due  to  an  increased  sale  of  lighting  units  and  to  the  great*-!- 
measure  of  freedom  in  the  commercial  conduct  of  the  busi- 
ness for  vA-hich  they  had  been  so  long  struggling.  It  was 
true  that  in  2(1  of  their  undertakings  they  were  .still 
hampered  by  the  senseless  restrictions  imposed  by  the 
Statutory  Undertakings  (Temporary  Increase  of  Charges) 
Act,  1918.  but  the  injustice  and  absurdity  of  those  restrictions 
were  now  .so  generally  recognised  that  he  thought  they  might 
expect  tt>  secure  their  removal  at  a  comparatively  early 
date.  They  had  already  lodged  applications  with  the  Elec- 
tricity Commissioners  with  this  object  in  view,  and  the  Elcc- 
ti'icity  (Supply)  Bill  now  before  Parliament  also  provided 
machinery  for  the  purpose.  In  the  profit  and  loss  account 
the  gross  trading  profit  showed  a  drop  of  ^2,600.  The 
present  outlook  was  a  little  more  encouraging,  but  the  larg^^ 
reduction  in  "  work  iij  progress  "  reflected  only  too  clearly 
the  conditions  which  had  recently  prevailed.  During  the 
year  they  had  taken  an  interest  in  the  Tisbury  Electric 
Supply  Co.,  the  Whitchurch  &  Pangbourne  Electric  Supply 
Co.,  and  the  undertaking  at  South w'olt^.  The  last  two 
undertakings  were  small  concerns,  which  had  been  estab- 
lished for  some  years  and  had  got  into  difficulties,  with  the 
result  that  they  were  able  to  acquire  the  Southwold  urjder- 
taking  on  very  favourable  terms,  whilst  the  Whitchuroh 
Co.  very  wisely  gave  them  a  half  interest  in  their  under- 
taking in  return  for  their  assuming  responsibility  for  its 
management.  Both  undertakings  were  now  doing  quite 
well,  and  promised  to  be  highly  successful.  Tisbury  was  a 
new  undertaking  near  Salisbury,  which  had  been  estab- 
lished under  their  advice  and  management,  a  large  part  of 
the  capital  having  lieen  found  locally.  Within  the  ne.\t  few 
years  a  number  of  the  .smaller  towns  throughout  the  country 
were  likely  to  embark  on  electric  lighting  schemes,  and 
provided  they  were  undertaken  with  a  knowledge  and  ex-" 
perience  of  the  inherent  difficulties,  .such  as  the  company  pos- 
sessed in  a  unique  degree,  there  was  no  reason  why  they 
should  not  be  undertaken  successfully,  particularly  where 
water-power  was  available.  With  the  balance  of  i614,143 
brought  in,  the  available  profit  was  i'45,512,  which  they  pro- 
posed to  apply  in  paying  two  years'  dividend  on  the  cumu- 
lative preference  shares,  thereby  wiping  out  the  arrears, 
and  3  per  cent,  on  the  non-cumulative  preference  shares, 
leaving  ^15,512  to  be  carried  forward.  He  need  not 
tell  them  that  it  was  as  great  a  satisfaction  to  the  board  as 
it  must  be  to  the  shareholders,  to  have  at  last  come  within 
sight  of  an  ordinary  dividend ;  and  he  hoped  they 
might  accordingly  feel  justified  in  resuming  the  half- 
yearly  payment  of  the  cumulative  preference  (lividend,  and 
possibly  also  in  making  an  interim  distribution  on  the  non 
cumulative  preference  shares.  He  made  no  definite  promise, 
but  the  present  outlook  certainly  warranted  their  entertain- 
ing such  a  hope.  The  balance  sheet  disclosed  a  most  gratify- 
ing improvement  in  the  company's  financial  position.  They 
bad  now  been  able,  not  only  to  pay  off  all  but  £18,900  of  the 
i'75,000  note  issue,  but  also  to  accumulate  £100,000  liquid 
a.s.sets.  There  was  a  reduction  of  floO.OOO  in  the  item  of 
investments  and  advances  and  the  "  amount  written  off  " 
therefrom,  which  for  some  vears  had  stood  at  £.329.148.  was 
this  year  reduced  by  £66,506  to  £262,642.  The  speaker  pro- 
ceeded to  explain  how  those  change-s  had  been  brought  about. 
Continuing,  he  said  that,  excluding  the  Lancashire  Power 
Co.,  their  connections  and  capital  expenditure  during  the 
year  were  only  half  what  they  were  during  the  previous 
year.  With  the  paralysing  influence  of  the  Statutory  Under- 
takings (Temporary  Increase  of  Charges)  Act  overhanging 
so  many  of  their  undertakings  there  could  obviously  be  no 
great  inducement  to  sink  further  capital  in  pushing  the 
.development  of  the  business,  but  the  general  industrial  de- 
pression would,  in  any  event,  have  resulted  in  less  active 
development.  Mtjst  of  the  undertakings  showed  substan- 
tially improved  results,  and  the  dividends  and  interest  paid 
on  their  investments  and  advances  exceeded  the  previous 
year's  figure  by  £7,865.  although  the  total  amount  of  such 
investments  and  advances  was  reduced  by  £1.50.000.  as  he 
had  iilready  explained.  Including  t"heir  large  holding  in  the 
I'rban  Co..  they  were  still  without  any  return  on  .£.'W5.(MK) 
of  ordin;iry  shiiro  holdings,  but  the  anticipated  removal  of 
the  .st;itiitory  limitation  of  dividends  under  the  Act  slitmld 
enable  several  of  their  sub-companies  to  make  increased 
distributions.  Fiilling  costs  should  also  help  to  produce  im- 
proved results  this  yegr,  for  last  year  they  derived  only  a 
trifling  advantage  from  the  fall  in  wages  and  the  reduced 
nrice  of  coal,  their  wages  and  fuel  costs  still  exceed- 
ing those  for  1914  by  nearly  £230,000.  The  cancella- 
tion of  the  prior  lien  debenture  stock  would  save  them 
£2,500  this  year  and  in  future,  since  they  would  be  relieved 
of  the  obligation  to  set  aside  the  £1,€00  prior  lien  redemp- 
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tidii  pnivisinii  and  to  pay  an  extra  I  pcT  cent,  interest  on  the 
Ihst  iiiurtya;4i'  (iobontiiro  stock.  Tlie  recent  euyineering  lock- 
out had  seriously  inconvenienced  them  by  postponing  the 
delivery  of  urgently  needed  plant,  but  the  prospects  lor 
the  current  year  were  distinctly'  encouraging.  There  was  a 
rapidly-growing  appreciation  of  the  advantages  of  electricity, 
and  they  consequently  looked  forward  to  a  steady  expansion 
of  the  business,  if  only  they  were  allowed  a  reasonable 
measure  of  freedom  in  its  conduct.  During  the  la.st  lew 
years  they  had  had  little  inducement  to  sink  further  capital 
in  the  business,  hampered  as  they  had  been  by  impossible  con- 
ditions, but  he  was  thankful  to  feel  that  they  now  had  m 
the  Electricity  Commissioners  a  body  of  men  with  some 
knowledge  of  tlie  needs  of  the  industry,  on  whom  he  hoped 
they  might  rely  to  tstand  between  them  and  Parliament, 
which  had  never  understood  those  needs,  and  had  therefore 
almost  invariably  sacrificed  the  welfare  of  the  industry  m 
its  efforts  to  promote  it.  It  would  ill  serve  the  real 
interests  of  their  consumers  if  they  were  to  involve 
themselves  in  fresh  embarrassments  by  reducing  their 
piices  prematurely.  Before  long,  however,  with  im- 
proving conditions,  they  looked  forward  to  beiiig  nj 
a  position  to  make  some  reduction.  During  the  past  twelve 
years,  by  carefully  nur-sing  and  strengthening  the  resources 
of  their  sub-companies,  they  had  been  able  to  more  than 
double  the  business  without  increasing  their  own  capital 
liabilities,  whilst  the  prudent  and  conservative  policy  which 
they  had  pursued  in  dealing  with  the  accounts  had  produced 
the  present   greatly  improved  financial  position. 

Mr.  A.  A.  Campbell  Swinton,  F.R.S.,  seconded  the 
motion,  which  was  adopt.:  d  unannnously. 

The  net  profit  for  the  year  ended  March, 

Crompton  and     1922,  after  jjroviding  for  depreciation,  in- 
Co.,  Ltd.  terest  on   debentures,   directors'   fees,   &c., 

was  £35,828,  plus  ^618,370  brought  for- 
ward, making  £54,198.  Deducting  the  interim  dividend  on 
the  preference  shares  paid  in  January,  £4,886,  the  available 
balance  is  £49,313.  It  is  proposed  to  pay  a  dividend  of  3^ 
per  cent,  on  the  preference  shares,  making  7  per  cent,  for 
the  year  (requiring  £4,890),  to  pay  a  dividend  of  5  per  cent, 
per  annum  on  the  ordinary  shares,  £16,338^  to  put  to  re- 
serve for  future  taxation  £10,000,  and  to  carry  forward 
£18,084. 

For  1920  the  net  profit  was  £66,292,  and  the  dividen,; 
paid  on  the  ordinary  shares  was  10  per  cent,   per  annum. 

The  annual  meeting  was  held  yesterday    (Thursday). 

Stock  Exchange  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  148a:  — 

City  &  South  London  Railway.— £1,600,000  4i  per  cent, 
redeemable  second  debenture  stock,  1942-72,  issued  at  94 
per  cent.,  partly  paid  and  fully  paid. 

London  Electric  Railway. — £1,000,000  4J  per  cent,  redeem- 
able second  debenture  stock,  1942-72,  issued  at  94  per  cent., 
partly  paid  and  fully  paid. 

Application  has  been  made  to  the  Exchange  Committee  to 
allow  the  following  to  be  officially  quoted  :  — 

Northern  Mexico  Power  &  Development  Co.— 100,000  com- 
mon shares  of  $100  each ;  and  30,000  7  per  cent,  cumulative 
preference  shares  of  $100  each. 

At   the   annual   meeting   on    June   27th, 
Waygood=Otis,     Mr.   li.    C,   Walker  said    that   in   view   of 
Ltd.  the    prevailing    trade    depression    the    re- 

sults were  satisfactory.  The  company  had 
secured  a  number  of  important  contracts,  including  orders 
for  five  lifts  at  the  new  County  Hall,  and  sirteen  for  Messrs. 
Bourne  &  Hollingsworth.  Design  had  been  improved,  and 
several  orders  had  been  placed  for  the  latest  type  of  patent 
micro  self-levelling  lifts.  The  accounts  disclosed  a  strong 
financial  position,  but  they  also  indicated  a  reduction  in  the 
amount  of  business.  Relations  between  the  company  and 
its  employes  continued  harmoniously. 

The  annual  meeting  was  held  in  Tyon- 
Lisbon  Electric  don  on  June  28th.  Mr.  Ludwig  Breit- 
Tramways,  Ltd.  meyer,  who  presided,  said  that  the  un- 
satisfactory conditions  of  the  year  1920 
had  continued,  but  with  less  severity,  during  the  year  under 
review,  the  loss  on  working  being  only  £440,  as  compared 
with  £84.100  in  1920.  •  The  receipts  showed  a  substantial  in- 
crease, having  shown  the  full  benefit  of  the  fare  increases 
put  into  oiieration  at  the  end  of  the  previous  year.  On  the 
other  hand  expenditure  also  increased.  In  the  previous 
year  the  company  arranged  ■  with  the  Government  to  run 
for  a  trial  period  of  two  months,  at  the  end  of  which  the 
books  would  be  inspected  by  a  Commission,  which  would 
adjudicate  upon  the  que-tion  of  fare  increases.  As  a  result 
the  Commis.sion  strongly  recommended  that  some  means 
should  be  found  to  increase  the  receipts.  Subsequently,  in 
January  of  the  current  year,  another  strike  was  declared,  and 
the  Government  granted  a  further  increase  of  wages  to  the 
employes,  and  to  meet  this,  imposed  a  tax  of  30  reis  per 
ticket  on  all  tickets.  Tlie  company  protested  against  this 
arbitrary  measure,  but  nevertheless  carried  it  out  in  order 
to  show  its  conciliatory  spirit  in  smoothing  over  all  ditfi- 
eulties.  A  further  strike  occurred  in  the  following  month, 
brought  about  by  the  dismissal  of  two  employ^  who  as- 
saulted two  of  the  principal  officials.     The  Government  saw 


that  something  must  be  done  to  put  an  end  to  the  impaDfr. 
created  by  these  frequent  disturbances,  and  accordingly  in- 
augurated a  restricted  service  under  miUtary  protection  until 
it  was  possible  to  resume  normal  operations  in  April,  when 
the  Camara  had  agreed  to  an  increase  and  rearrangement  of 
the  fares.  A  commission,  consisting  of  two  Govemmen'. 
representatives  and  two  members  representing  the  company. 
had  been  formed ;  to  this  Commission  all  disputes  as  to  future 
adjustments  of  tariffs  were  to  be  referred. 

After  providing  for  the  interest  and  amortisation  of  the 
debentures  of  the  Cia.  Carris  de  Perro  de  Lisboa,  and  the 
interest  and  redemption  of  the  company's  debentures,  to- 
gether with  the  London  expenses,  a  loss  for  the  year  ol 
£29.184  was  shown.  Ihis,  with  the  debit  balance  brought, 
forward,  left  a  total  deficit  of  £48,455  to  be  carried  for- 
ward. 

The  chairman  hoped  that  by  the  next  meeting  Portugal 
would  have  "  turned  the  corner  "  of  its  adversity,  with  bene- 
ficial results  to  the  company. 

After   providing   for    debenture    interest 
Altrincham        and   redemption,   the   profit   for  1921   was 
Electric  Supply,    £7,778,     plus     £1,034     brought     forward. 
Ltd.  After  meeting  directors'  fees  for  1920,  and 

preference  dividend,  putting  £500  to  de- 
preciation, and  paying  7i  per  cent,  for  the  year  on  the  ordin- 
ary shares,  £500  is  written  off  expenses  of  ordinary  share 
issue,  and  £726  is  carried  forward.  Unsettled  labour  and  in- 
dustrial conditions  adversely  affected  the  company's  profits. 
During  the  coal  strike  all  the  works  to  which  the  company 
supplied  power  restricted  their  consumption  by  at  least 
50  per  cent.,  whilst  many  were  partially  closed  down.  At 
the  .same  time,  the  company  was  forced  to  purchase  inferior 
British  coal  and  foreign  coal,  both  at  exceedingly  high  prices. 
These  conditions  largely  reduced  the  amount  of  energy  sold 
and  at  the  same  time  increased  working  costs.  Consider-' 
able  and  unavoidable  delays  took  place  in  the  erection  of 
the  additional  water  tube  boiler  and  the  new  coal  handling 
plant.  The  former  of  these,  however,  has  been  in  operation 
for  some  little  time,  but  the  erection  of  the  latter  was  not 
completed  until  after  the  period  covered  by  the  accounts; 
appreciable  economies  will  be  affected  in  coal  handling  from 
now  onwards.  The  profits  will  not  permit  of  any  dividend 
upon  the  deferred  shares.  The  consumers  continue  to  increase, 
and,  but  for  the  abnormal  conditions  referred  to.  very  satisfac- 
tory results  from  the  year's  working  would  have  been  re- 
ported. Loans  have  been  obtained  from  the  company's 
bankers  to  meet  the  increased  capital  expenditure  referred 
to,  and  it  is  necessary  that  further  capital  should  be  pro- 
vided for  the  purpose  of  repayment  and  for  expenditure 
necessitated  by  the  general  expansion  of  the  company's  busi- 
ness, and  in  due  course  particulars  of  the  directors'  pro- 
posals will   be   laid  before  the  shareholders. 

The  annual  meeting  was  held  at  Cardiff 
South  Wales  on  June  30th,  Mr.  \V.  Foster  Brown  pre- 
Electrical  Power  siding.  The  chairman,  in  moving  the 
Distribution  C«.  adoption  of  the  report  and  accounts,  ex- 
pressed the  regret  of  the  directors  that 
Mr.  W.  Gascoyne  Dalziel,  who  had  been  chairman  of  the 
company  for  15  years,  had  found  it  necessary  to  resign  the 
chairmanship.  They  were  glad,  however,  that  Mr.  Dalziel 
had  found  it  possible  to  retain  his  seat  on  the  board.  During 
the  year  7,440  preference  shares  had  been  issued  to  the  Tre- 
forest  Electrical  Consumers'  Co.,  Ltd.,  and  further  shares 
would  be  issued  to  it  from  time  to  time  in  consideration 
of  the  shareholders  in  that  company  providing  a  large  amount 
of  additional  capital  for  the  purpose  of  installing  further 
generating  and  other  plant,  which  was  urgently  required. 
The  original  arrangement,  made  in  1906  with  the  Treforest 
Co.  was  that  for  the  capital  provided  by  its  shareholders 
(who  were  also  the  principal  users  of  that  company's  electri- 
cal supply)  it  received  an  equal  amount  of  6  per  cent,  prior 
lien  debenture  stock.  It  was  found  impossible,  however, 
under  the  financial  conditions  prevailing  after  the  war,  to 
raise  the  capital  required  on  the  5  per  cent,  secured  by  that 
stock  alone,  and  it  was,  therefore,  decided,  after  prolonged 
negotiations,  to  issue  to  the  Treforest  Co.  5  per  cent,  prefe- 
rence shares  in  the  nature  of  a  bonus  equal  to  the  amount  of 
capital  already  provided,  and  to  be  provided,  by  the  share- 
holders of  that  company.  These  preference  shares  were 
simply  interest-bearing  shares,  and  did  not  can-y  any  right 
to  participate  in  the  assets  of  the  company,  nor  any  voting 
power.  The  net  result  of  the  company's  wcrking  during  last 
year  was  to  reduce  the  balance  of  £4.416  brought  into  the 
accounts  from  the  previous  year  by  £7t)3.  .Vfter  payment  of 
all  expenses,  there  was  a  credit  balance  of  £35.294,  which, 
with  tBe  £4,416  brought  forward,  made  £39,710.  Deducting 
the  payment  of  interest  on  the  prior  lien  debenture  stock  and 
the  ordinary  debenture  stock,  including  £4.4t)S  on  the  further 
stock  ii5sued  in  satisfaction  of  deferred  warrants,  and  placing 
,£11,169  to  depreciation  of  new  plant  account,  there  was  ;« 
balance  of  £3.653  to  he  carried  forward  into  1922.  The  past 
.vear  had  been  one  of  considerab^  difficulty.  The  coal 
stoppage  very  materially  curtailed  the  demand  for  electrical 
energy  from  the  company's  power  station  at  Treforest.  but 
it  was  a  matter  for  congratulation  that  it  was  able  during  the 
period  of  the  strike  to  supply  the  power  required  by  con- 
sumers for  such  essential  work  as  pumping  and  venlilating 
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at  the  collieries.  The  plaait  at  the  company's  works  had  been 
running  contmuously  lor  many  years,  anil  often  duriqg  the 
war  period  under  conditious  ol  stress  which  it  was  not  pos- 
.sible  to  avoid.  This  cuhumated  last  year  in  trouble  with 
the  machinery,  and  the  joiut  ellect  of  this  and  the  coal 
stoppage  had  "been  to  reduce  the  output  for  19'21  by  10,510,549 
units  as  compared  with  the  previous  year.  It  was  .satisfac 
torv,  however,  that  the  deuiaud  upuQ  the  company's  powei' 
station  continued  to  extend.  In  l90G,  when  the  company 
made  its  first  agreement  with  the  Treforest  Co.,  the  number 
of  units  sold  per  aiinum  was  between  nine  and  ten  milhons. 
Bv  li>20  the  units  sold  had  risen  to  57  millions,  and  the  grcss 
annual  revenue  increased  from  i''2S, I.KX)  to  about  i;80U,UUtt 
during  the  same  period.  To  meet  the  continued  expansion 
(if  the  company's  business,  it  had  been  necessary  to  make  pro- 
vision for  the  largely  increasing  capacity  of  the  generating 
plant  at  the  Treforest  power  station,,  and  orders  had  be<?n 
placed  for  a  15,UUU-k\V  steam  turbine  set  of  the  most  modern 
design  with  necessary  accessories,  the  need  for  which  had 
i)een  seriously  and  increasingly  felt  for  some  tune  past.  Dur- 
ing the  year"  an  additional  4.(jp0  h.p.  had  been  connected  to 
the  mains,  bringing  the  total  to  65..50U  h.p.  Under  the  pro- 
vision of  the  agreement  with  the  Treforest  Consumers'  Co., 
the  latter  undertook  to  find  capital  not  exceeding  ^400,000 
in  exchange  for  an  equivalent  amount  of  5  per  cent,  prior 
lien  debenture  stock,  and  also  undertook  that,  after  the  new 
plant  on  order  was  running  fully  loaded,  it  would 
provide  not  less  than  ;£3.000  per  annum  for  division  among 
the  ordinary  shareholders  of  the  South  Wales  Co.  before  it 
w-ould  have  power  to  reduce  the  price  charged  to  consumers. 
Continuing,  the  chairman  .stated  that  the  company  now  had 
a  Bill  before  Parliament,  the  first  of  the  two  principal  pro- 
visions of  which  was  a  reduction  in  the  ordinary  share 
capital  from  ^6610,120  to  :£152,530.  At  the  inception  of  the 
•company  a  large  capital  outlay  was  incurred  in  obtaining 
statutory  powers,  estabh.shing  electric  power  stations  at 
several  centres  in  South  Wales,  and  in  laying  many  miles  of 
mains  in  the  district  to  be  supplied.  It  was  found,  however, 
that  the  demand  for  electric  power  in  those  days  was  no* 
commensurate  with  the  outlay  which  had  been  incurred,  and 
the  company  found  itself  in  low  water.  Certain  of  the 
pow'er  stations  were  sold  at  considerable  capital  loss.  Mean- 
while the  original  capital  had  been  upheld  in  the  balance 
sheet,  with  the  result  that  the  figures  were  not  fully  repre- 
sented by  assets.  After  the  Bill  in  the  present  session  of 
Parliament  had  passed,  it  woiild  be  possible  to  present  a 
balance  sheet  in  which  the  figures  were  well  represented  by 
actual  assets,  and  which  would  more  clearly  indicate  the  sub- 
stantial progress  which  the  corapauy  was  making.  It  was 
now  able  to  pay  its  prior  lien  debenture  and  ordinary  deben- 
ture interest,  and  had  a  good  prospect,  when  the  expansion 
and  economy  to  be  derived  from  the  new  plant  now  on  order 
was  realised,  of  paying  dividends  upon  the  non-cumulative 
preference  and  revised  ordinary  .share  capital  of  the  com- 
pany. The  second  principgl  provision  of  the  Bill  in  Parlia- 
ment was  to  give  powers  to  local  authorities  to  invest  capital 
in  the  company's  undertaking.  The  directors  looked  forward 
with  confidence  to  the  future.  With  the  much-improved 
earning  capacity  of  the  undertaking,  the  opportunity  which 
existed  for  further  considerable  developments  in  the  district 
for  the  future,  and  with  a,  properly  adju.sted  balance  sheet,  it 
ought  to  be  possible  to  obtain  the  necessary  capital  for 
further  development  when  required. 

The  report  and  accounts  were  adopted,  and  the  retiring 
directors,  Mr.  W.  Poster  Brown,  and  Mr.  Charles  (1'Calln- 
ghan,  were  re-elected. 

The     profit    and    loss    account     fur    the 
„  .  year     1921     .shows     that     the     loss     was 

,'    ,         ■     ,  £20, .501,   from    which    has  to    be  '  deducted 

.Motors,  Ltd.         „rj  „„,,     ,       .  ^    i  i ,.        i    i 

.if>.997.    leaving  a   net    debtor     l)alance  on 

profit  and  lo.ss  account  of  .£17..504.  Lia- 
bility for  excess  profits  duty  has  not  yet  been  settled, 
but  it  is  estimated  that  the  amount  reserved,  vis., 
£QQ/>fX),  will  be  sufficient  to  cover  excess  profits  duty  to  the 
end  of  the  final  accounting  period,  September  30th,  1920.  and 
income  tax  to  date.  The  directors  regret  that  the  company. 
in  common  with  the  whole  of  the  engineering  industry 
throughout  the  country,  has  been  adver.sely  affected  by  de- 
pression. The  position  was  aggravated  by  the  coal  strike  and 
the  founders'  .strike.  At  the  termination  of  the  war  the 
Admiralty  was  po.sses.sed  of  considerable  (luantities  of  their 
submersible  pumps.  These  were  handed  over  to  the  Disposal 
Board,  which  has  been  offering  them  at  extremely  low  prices. 
Until  these  are  all  disposed  of,  the  company's  .sales  will  con- 
tinue to  be  affected.  Submersible  motor  pumps  have  been 
installed  in  several  coal  mines,  with  sati.sfactory  results,  and 
the  directors  are  looking  forward  to  increased  business  in  this 
direction. — Finanrier. 

The  report  of  the    Cnmpagnie   Francaise 
The  French         pour  VFjiploiiatinn  <les  ProcecUn  Thnrnsov- 
Thomson  Howston  states  that  the  gross  profits,  which 

Houston  Co.      reached    33.8-50.000    fr.    in    1020,    rose    to 
3.5,4.35.000  fr.   last  year.     After  having   de- 
ducted  normal    depreciation,    general    expenses,   and   interest 
service  of  the  loans,  there  remains  23. .522.000  fr..   as  against 
229,000.fKXl  fr.  in  1920.    It  has  been  decided  to  ilevote  a  fur- 


them  sum  of  3,512,1X10  fr.  to  depreciation,  and  pay  a  dividend 
at  the  rate  of  45  fr.  per  share,  as  in  the  preceding  year.  These 
results  are  considered  to  be  favourable,  having  regard  to  the 
continued  existence  of  the  crisis  and  the  considerable  fall  in 
prices.  The  report  states  that  the  requirements  of  the  distri- 
buting companies  and  the  railways  principally  apply  to  large 
electrical  machinery,  and  the  chief  efforts  of  the  company 
are  devoted  to  this  w-ork.  During  the  year  the  works 
at  Saint-Uuen,  and  the  ijew  installations  at  Colombes,  weie 
brought  into  operation.  With  the  assistance  of  the  informa 
tion  furnished  by  the  United  States  General  Electric  Co.  m 
the  matter  of  the  con.struction  of  high-voltage  machines,  it 
had  been  pos.sible  in  the  finishing  and  insulation  of  tlu' 
machines  to  obtain  results  which  had  never  previously 
been  achieved  in  France.  The  report  reviews  the  de 
velopments  which  took  place  at  the  other  works  be- 
longing to  the  company,  and  foresees  a  great  expausidii  in 
the  telephone  service,  principally  through  the  contemplated 
substitution  of  automatic  for  the  manual  exchange  sy.stem. 
At  the  annual  meeting  on  June  22nd,  the  chairman  men- 
tioned that  the  value  of  the  orders  on  the  books  was  2;37.500.()('O 
fr.,  as  compared  with  175,000.000  fr.  at  the  beginning  of 
.Tune,  1921. 

In  a  circular  letter,  signed  by  the  Secre- 
India^Ruhber,     tary.    and    issued    to   shareholders,    under 

<iutta=Percha  &    date  June  17th,  the  present  position  of  the 
Telegraph         company  is  reviewed.    The  dtrectons  state 

Works  Co.,  Ltd.  that  since  the  beginning  of  the  financial 
year,  which  started  badly  owing  to  the  ad- 
ver.se  trade  conditions  at  home  and  abroad,  they  have  ar 
ranged  a  sliding  scale  of  wages  with  the  employes,  depend- 
•■nt  on  the  cost  of  living,  and  on  a  ba.se  mutually  satisfactory 
to  both  parties,  which  they  hope  and  believe  will  have  the 
effect  of  reducing  and  pos.sibly  eliminating  the  labour  dis- 
putes which  have  stood  in  the  way  of  the  recovery  to  a 
healthy  condition  of  trade.     The  letter  continues  :  — 

"  In  addition  to  the  decided  improvement  in  our  labour 
conditions,  we  are  feeling  the  great  advantages  of  an  improved 
costing  system  which  has  been  established  at  the  works,  and 
are  now  in  a  better  position  to  deal  with  the  many  qucs 
tions  which  arise  in  this  connectidn.  The  engineers'  dis- 
pute, which  appears  to  be  nearing  a  .settlement,  has  affected  us 
indirectly  inasmuch  as  the  .shutting  down  of  the  various  engi- 
neering works  throughout  the  country  means  less  consump 
tion  of  our  manufactured  goods.  The  tire  trade  shows  little 
signs  of  improvement,  but  the  golf  ball  business  continues  to 
increase.  We  have  also  obtained  an  order  for  a  considerable 
length  of  submarine  cable,  and  our  new  gutta  percha  core, 
on  account  of  its  smaller  cost,  encourages  the  hope  that  we 
may  regain  our  share  in  this  particular  branch  of  industry. 
Our  Persan  works  have  a  good  number  of  orders  on  baud, 
and  should  show  an  improvement  on  last  year.  The  Burton 
factory  is  increasing  its  output;  and,  as  a  result  of  then' 
reorganisation,  our  foreign  branches  are  more  favourably 
placed  for  business.  .\s  the  year  started  badly,  though  thei;' 
are  now  indications  of  improvement,  it  is  impossible  t'o  fore- 
tell the  result  of  the  year's  trading  until  the  stocks  are  valueil 
and  the  accounts  are  made  up.  For  this  reason  your  Board 
regret  tliat  they  are  unable  to  recommend  the  payment  of  an 
interim  dividend  on  the  ordinary  shares.  With  regard  to 
finance,  the  Revenue  Authorities  are  now  taking  steps  in  the 
direction  of  assessing  our  Excess  Profits  Duty  refund.  Tlv 
French  revenue  questions,  alluded  to  in  the  chairman's  speech 
at  the  la.st  annual  meeting,  are  still  under  discussion.  We 
hope  further  to  ease  the  cash  po.sition  by  the  realisation  of 
some  of  our  floating  as.sets.  It  is  satisfactory  to  report  that 
the  company  was  awarded  first  prize  in  an  international  com- 
petition for  a  .safety  petrol  tank  for  aeroplanes.  Tlie  tank 
proved  successful  against  incendiary  bullets,  and  against  t'-  ■ 
outbreak  of  fire  caused  by  the  concussion  of  a  crash.  It 
should  not  only  prove  indispen.sable  for  aeroplanes,  but  should 
be  in  demand  for  motor  vehicles,  in  which  collisioij  makes  the 
occupants  liable  to  a  most  terrible  death." 

The  half-vearlv  dividend  on  the  preference  shares  was  pav- 
able  on   July   1st. 

All    the   companies   working    under    con 
French  cessions  in  Pari^ — lighting,  tramways,  and 

Companies.        lailway.s — have     derived     financial     advan- 
tages from  the  modified  or  supplementary 
conventions  concluded   with    the   Municipal   Council  of   Paris 
la.st  vear.   which   were  brought     into  force    as    from    the    be- 
ginning of  1921.     A  summary  of  the  results  is  given  below  : — 

The  accounts  of  the  C'ompagnie  Parisienne  de  Disfribution 
d'FAectricite  for  1921.  which  have  been  prepared  on  the  basis 
of  the  new  convention  with  the  City  of  Paris,  show  net 
profits  of  20,040,000  fr.,  and  it  is  proposed  U>  pay  a  dividend 
at  the  rate  of  35  fr.  per  share.  In  1920  the  compaaiy  incurred 
a  large  loss,  but  contributions  from  the  special  account  re- 
presented a  credit  balance  of  4,210,000  fr.,  and  a  dividend  at 
the  rate  of  12.50  fr.   was  paid. 

Tlie  Cnmpiipnie  ilu  Chemin  de  Fer  Nord-Siid.  wliose  ac- 
iiiunts  for  1921  are  based  upon  the  new  convention  with  the 
City  of  Paris,  records  net  profits  of  4.824,000  fr.,  permitting  of 
the  payment  of  a  dividend  at  the  rate  of  13  fr.  per  share. 
This  compares  with  10  fr.  or  4  per  cent,  in  1920. 
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'I'hc  ('iinifiai/nie  Metropolitain  de  Vann.  under  the  new  con- 
vention witb  the  City  of  Paris,  report.-)  net  profits  of  14,482,UUU 
fr.  for  19'21,  and  a  dividend  at  the  rate  of  28  fr. 
per  ordinary  share.  During  the  year  a  further  length 
of  line  was  hrought  into  service,  thus  increasuig  the  mileage 
rt'orked  to  50,  while  23  miles  of  line  h;ivp  yet  tn  Iih  Nrougbl 
into  use   under  the  concession. 

The  (U)ttipaynie  den  Transports  en  Cainmiin  de  ta  lieyiioii. 
Purisienne,  which  i.s  the  les.we  company  of  the  various  sur- 
face transport  undertakings  which  wei'e  e.tpropriated  by 
the  City  of  Paris  in  conjunction  with  the  General  Coulicil 
111  the  Seine  Departeuient,  reports  M<'t  piotits  of  5.275.(XKI  fr. 
Idi-  1921.  It  is  proposed  to  pay  a  dividend  at  the  J'ate  oi 
li  per  cent.  (3(1  fr.)  on  tlie  ^hare  capital,  which  rate  is  guaran- 
teed under  the  agreement  with  the  municipal  council,  and 
a  supplementary  rate  of  9.75  fr.  per  share,  the  latter  re- 
sulting fioui  the  premium  earned  for  economy  in  working 
the  combinatiori. 

The  Snciete  Francaise  Radin-Electrique  states  that  the  re- 
^iiUs  (ililiiined  in  1921  were  very  satisfactory.  The  machines 
;in.l  iipp.iratus  produced  by  the  company  were  meeting  with 
iiii  iiMsiii^;  appreciation  not  only  in  France  but  also  in  most 
other  countries.  After  having  applied  1,624,000  fr.  to  de^: 
preciation  out  of  gross  profits  of  3.(523,000  fr.,  the  balance  has 
permitted  of  the  payment  of  a  dividend  at  the  rate  of  25  fr. 
per   share. 

The  Compasiiiie  dc  Tjocations  Elcrfriqiies  reports  that  the 
development  of  the  hiring  out  of  installations  and  of  ttie 
branch  forming  the  very  ba.?e  of  the  company  continued 
satisfactory.  The  high  and  low  pressure  networks  for  the 
Agricultural  Electrical  Co-operative  Society  would  soon  be 
completed.  The  ordinarv  shares  are  to  receive  a  rate  of  4  per 
cent,  out  of  the  net  profits  of  181,000  fr.  for  1921. 

The    United    AliiminiiDn-    Works    Co.,    of 

Uerman  Ijautawerk,   iij  which  are  incorporated   the 

Companies.        aluminium   works   of    l.auta   and    Horrem, 

belonging  to  the  (ieriiiiin  State,  report  net 

profits  of  ,S,9S(I.(I0II  marks  for  1921. 

The  report  of  the  Robert  Bosch  Co.,  of  Stuttgart,  states 
that  the  turnover  in  lighting  installations  and  lubricators 
increased  in  1921,  but  the  .sales  of  ignition  apparatus  declined. 
Including  the  balance  forward  the  accounts  indicate  net 
profits  of  l(;,(lli:i,(l(lil  marks,  as  compared  with  (5,932,000  marks 
ill  1920,  and  tlic  dividend  rises  from  10  per  cent,  in  the  latter 
.vear,  to  25  per  cent  for  1921. 

The  Dr.  Find  Meyer  Co.,  of  Berhn,  reports  that  the  tuiiiover 
in  1921  again  experienced  a  con.siderable  increase.  .After  hav- 
ing made  j>i'ovisiou  for  depreciation,  the  accounts  show  net 
profits  of  0,535,(KX)  marks,  as  compared  with  1,739,000  marks 
in  1920,  and  the  dividend  is  raised  from  12  per  cent,  in  the 
latter  year  to  15  [ler  cent,  for  1921. 

Tlie  report  of  the  G.  Lorenz  Co.,  of  Berlin,  states  that  both 
the  volume  and  value  ot  the  orders  booked  and  the  turnover  in 
1921  were  con.siderably  greater  than  in  the  preceding  year. 
.\(Uh-  setting  aside  3,000,000  marks  for  works'  maintenance 
.■lud  writing  off  2,015,000  marks  for  depreciation,  afi  against 
2,7(I9,(IIKI  marks  in  1920,  the  accounts  .sliow  net  profits  of 
(•..•24 1, (Kill  marks,  as  compared  with  2.742,(HHi  marks  in  19211. 
It  is  propo.sed  to  pay  a  dividend  at  the  rate  of  35  per  cent. 
(•25  in  1920)  on  the  old  shares  and  17i  per  cent,  on  the  new 
capital. 

The  report  of  the  FeUen  &  Giiilleiniiue  Co..  of  Cologne-Miil- 
heiiii,  states  that  1921  was  quite  a  satisfactory  year.  .\t  the 
end  of  the  third  quarter  the  market  became  very  active,  as 
aft<>r  several  months  ot  great  re.serve,  both  inland  and  foreign 
eustflincrs  proceeded  to  make  new  purcha.ses.  principally  in  the 
iron  and  .steel  departments,  so  that  almost  as  many  orders  h;id 
to  be  declined  as  accepted — a  .state  of  attairs  which 
continued  until  recently.  The  cable  business  was 
fairly  unifoiin.  and  wa«  mainly  limited  to  the  home  market. 
With  approximately  the  same  number  of  workmen  and  slall. 
the  output  was  increa.sed,  but  the  value  of  the  tiiiiKjver  de 
crea.sed  owing  to  the  lower  co.st  price  of  raw  materials  and 
tlie  .small  profits.  The  gross  profits  n.se  fi-oiii  74.445.(KIO  marks 
in  1920  tn  154,546,0a)  marks  last  vear,  and  the  net  profits  and 
balance  forward  from  25,992,000  to  4.S.05II.OOO  marks,  per- 
initting  of  the  payment  of  a  dividend  of  25  per  cent.,  as  com- 
pared with  20  per  cent,  in  1920.  The  report  fuither  states  (>liat 
the  undertaking  of  the  North  (lennan  Cable  Works  Co.,  of 
Nordenheiiii,  is  now  eiitiielv  uwiieii  bv  the  cmiipany.  wliirli 
has  also  regiiiiied  cmitnil  over  the  Kelteii  .<i-  (  liiillcaiime  Co..  of 
Vienna. 

The  Wnih  (lennan  Marine  Cable  Worls  Co.  reports 
net  pinllts  (if  2.070,000  marks  Cor  1921,  a.s  compared 
witli  97(1.011(1  iiiiiiks  in  tlie  previous  year.  It  is  proposed  to 
pay  a  dividend  at  the  rate  of  5  per  cent.,  this  being  the 
first  distribution  for  'some  years  past. 

rierjinmnn's  Elelitricitdtswerle,  in  Berlin. — With  reference  to 
this  comnany's  report  for  1921,  which  w-as  summarised  in  our 
issue  of  May  2fith  (p.  745),  there  was  a  net  profit  of  20.070.000 
marks.  The  machine  department,  in  particular,  was  replete 
with  orders,  .\inong  others,  the  company  had  received  orders 
for  big  generators  for  the  Walchensee  installation.  Some 
commis-sions  received  from  the  State  Kailway  Department  for 
express   locomotives    for   the    Silcsian    mountain    districts   hail 


been  executed.  The  share  capital  is  to  l>e  increased  by  a 
further  issue  of  G5,000,0(J(J  marks  U>  165,<J00,<J00  marks. 

The  direct^jrs  of  lirnwn,  lioneri  dt  Co.,  of  Mannheim,  recom- 
mend an  increase  in  the  rate  of  dividend  from  10  per  cent. 
Ill   1920  to  15  per  cent,  for  last  year. 

1  he  Korliny  Eleciririt\i  Works  Co..  of  Berlin,  rei)ort.s  net 
piotits  of  2,500,(100  marks  for  J92I,  as  compared  with  2,&50,OWi 
marks  in  the  previous  year,  and  the  directors  recommend  a 
dividend  and  bonus  at  the  rate  of  50  per  cent.,  as  in  192lh 

Ibe  Continental  Co.  for  Electrical  l.'ndertakings,  of 
Nuremberg,  reports  net  profits  (jf  2.858,000  marks  for  1921, 
as  contrasted  with  1,7.59.0(K)  maiKs  in  the  preceding  year. 
The  dividend,  which  was  at  the  rate  of  5  per  cent,  for  JM(J, 
is  increased  to  8  p<'r  cent,  for  the  past  year. 

The  Electra  Co.,  of  Dresden,'  after  having  written  off 
406,000  marks  for  depreciation,  iei>orts  net  profits  of  2,19o,0(K( 
marks  for  1921,  as  against  726,0(J(J  marks  in  the  previou» 
year.  It  is  propo.sed  to  pay  a  dividend  at  the  rate  <,l  \(s  p^r 
cent.,  as  compared  with  6  per  cent  in  1920. 

The  German  Transmarine  Electricity  Co.,  of  Berlin,  whose 
South  American  undertakings  were  sold  some  time  ago  to 
the  Compania  Hispano-.\niericana,  of  Madrid,  report.*  a 
loss  of  17,821,000  marks  for  1921,  which  is  entirely  due  tr. 
lo.sses  on  exchange  in  connection  with  the  redemption  of  the 
company's  pound  .sterling  debentures,  which  took  place  at 
the  end  of  last   December. 

The  accounts  of  the  Electricity  Co.  (late  Lahmeyer),  of 
Frankfort-on-Main.  record  gross  profits  of  13,.391,0(XJ  marks  in 
1921,  as  against  9,.S(»2,(XX(  marks  in  the  preceding  year,  the  net 
profits  being  6,.52;),0(.IO  and  4.3H8,tl00  marks  in  the  two  years 
respectively.  It  is  intended  to  pay  a  dividend  at  the  rate  of 
12  per  cent.,  or  2  per  cent,  higher  than  in  1920. 

I'he  report  .states  that  the  favourable  results  were 
due  to  the  additional  profits  realised  by  most  of  the 
subsidiary  companies,  to  larger  receipts  from  interest,  and  to 
the  profits  arising  from  the  constructional  work  carried  out 
in  connection  with  a.ssociated  companies,  .\mong  the  works 
now  in  course  of  execution  are  mentioned  a  new  steam 
power  station  near  Heilbronn  for  the  Wurtemburg  Power 
Co.,  and  provisionally  for  10,00(1  kW.  and  a  lO.OOO-volt  line 
for  the  T.aufenbiirg  power  works,  and  a  .similar  line  for  the 
Lech  Electricity  Works.  The  net  profits  in  1921  were 
6.525,000  marks,  as  contrasted  with  4,3,S8,(K10  marks  in  the 
preceding  year. 

Lima    Light,    Power   and   Tramways   Co. — The  profit    for 

1921  was  £P21o,(i20;  less  bond  .service.  ,£P47,057 :  bond  amor- 
tisation during  1921,  i'P53,:fc7:  European  expenses.  fP2.'232: 
interest  and  discounts,  .£P27,89d;  loss  on  exchange, 
fP39,742:  provision  for  bad  and  doubtful  debts,  fP3,0tKI: 
depreciation  of  investments.  £P33,968:  leaving  £P7,733.  phis 
balance  brought  forward,  fP95,091,  making  fP]02.825.  This 
amount  the  board  proposes  to  transfer  to  general  amortisa- 
tion and  reserve  fund. 

Metropolitan  Vickers  Klectrical  Co.,  Ltd. — .According  to 
the  finaiv.'ial  Press,  tlie  directors  announce  that  it  is  their 
intention  to  increase  the  sinking  fund  for  the  redemption  of 
the  six  per  cent,  prior  lien  debentures  bv  .setting  aside  *h''- 
year  the  additional  sum  of  i'131,2;n  and  that  the  whole  of 
the  above-mentioned  debentures  will  be  paid  olT  at  par  nn 
.lanuary   1st,  19'2:i. 

Fellows  Mugnetq  Co.,  Ltd. — Owim;  1l>  the  serious  depres- 
sion in  the  motor  trade,  no  jirofit  was  earned  during  lll-'I. 
There  has  been  a  great  f.ill  in  stock  values,  and  the  los.s  for 
the  year  is  retiiiiieil  at  .£49.009.  The  debit  balance  to  carrv 
forward  is  .£10.424.  Since  the  beginning  of  1922  sales  have 
improved,  and  at  the  date  of  the  report  the  monthly  totals  of 
magnetos  .sold  exc(>eded  any  in  1921.  and  thoutrh  export  trade 
is  practically  non  existent  they  are  i)ow  rapidly  approaching 
the  .sales  of  the  boom  period  of  1920.  No  dividends  are  re 
commended. 

e  direi  tors  liave  declared  a  dividend  for 
jiiM-  ci'iit.  iH'i'  annum,  less  tax  at  fis 

irdiiiar\     sIki 


No   ordinarv    dividend 


Vickers,  Ltd. —  I 

1921  at  the  rale  of 
till'  pomiil.  on  the 
was  paid   for   1920, 

Netting   Hill  Llectric  LijSlifing   Co.,   Ltd.— .\ccordins;  to  .i 

financial  paper,  the  directors  announce  an  iiiterini  dividend 
of  4s,    (ler  .shari'.   free  of  tax.  on   the  deferred   shares. 

Spanish  Telephone  Co. — The  Financier  .states  that  a  divl- 
lieiiil  of  5  (ler  cent,,  ii's--  tiiN.  is  recommended.  The  net 
revenue  was   £2.372.      £1.000  has  been  put  to  reserve. 

Bell   Telephone   Co.  of  Canada.— guarierK   dividend  of  2 

per  cent.,  less  income  tax, 

AntJIo  American  Telegraph  Co..  I  •J.— Interim  divider  I 
lor  (he  qiiMite:  eiid.'d  ,Iime  .'iOth  of  l.'is.  ivr  cent,  on  fh  • 
orilinar\    stmk  and   £1   10s.   per  cent,   on  the  preferred  stcck, 

less  tax. 

General    Llcclrir  Co.,   Ltd. —  \s  we  <jo  to  press   it   =s  an- 

noiimeil  Ibat  the  dividend  on  the  ordinarv  (shares  for  ];>2l  is 
to  be  at  the  rate  of  5  ^ler  cent,  per  annum.  less  tax.  as  oom- 
pired  witb  10  p.'r  cent.,  free  of  tax.  for  tlie  previous  year. 

Chile  Telenhone  Co..  Ltd.— Final  dividend  of  .Ss.  per  sh.iro, 
free  of  (nx,  for  the  half-year  ended  March,  1922. 
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STOCKS  AND  SHARES. 


TUESD.4Y  Evening. 
THKiiE  IS  a  good  deal  of  business  in  a  number  of  the  Stock 
Exchange  markets.  True,  the  dealers  in  industrials  are  in- 
chned  to  complain  that  they  are  being  neglected  owing  to  the 
favour  shown  to  gilt-edged  investments.  Nevertheless,  the 
speculative  and  semi-speculative  stocks  are  by  no  means  out 
of  the  picture.  Substantial  rises  in  Metropolitan  Railway  ordi- 
nary and  in  Districts  illustrate  the  wiUingness  of  the  public 
to  take  a  hand  in  speculative  markets.  Weakness  overtook 
General  Electrics,  on  the  expectation  that  the  dividends  will 
be  reduced.  Headers  of  these  weekly  letters  will  certainly  not 
be  amongst  those  who  are  likely  to  experience  surprise  at  a 
cut  in  the  company's  10  per  cent,  dividend  record. 

Although  the  Bank  Rate  remained  last  Thursday  at  35  per 
cent.,  this  was  comfortably  concluded  as  bemg  due  to  the  fact 
that  the  Bank  Court  might  Recline  to  lower  the  Rate  during 
the  last  week  of  the  half-year,  but  that  they  might  be  willing 
to  put  it  down  on  the  hrst  Thursday  in  July.  Consequently, 
there  has  been  a  good  deal  of  pleasurable  anticipation  of  a  fall 
to  3  per  cent,  this  week.  Plence  the  strength  displayed  by 
gilt-edged  stocks  of  all  descriptions.  The  recent  issue  of  4i  per 
cent,  second  debenture  stock  by  the  City  &  South  London  Rail- 
way and  the  London  Electiic  Railway  appeared  none  too  suc- 
cessful, as  compared  with  the  prompt  over-subscription  isecured 
by  a  good  many  other  newcomers  earlier  this  year.  As  soon  as 
the  allotments  came  out,  however,  and  the  hrst  lot  of  stags  had 
been  disposed  of,  the  prices  for  both  stocks  advanced  sharply 
to  1  premium.  There  is  not  much  advantage  to  be  obtained 
by  the  purchase  of  partly-paid  scrip,  and  a  good  many  i)eople 
have  bought  the  fuliy-paid  scrip  at  about  'J4;J.  With  a  plenti- 
ful supply  of  stock  on  olfer  to  meet  the  demand,  the  market  is 
quite  a  good  one.  and  while  money  remains  cheap,  there  can 
be  little  doubt  as  to  the  quotation  steadily  advancing— possibly 
to  the  neighbourhood  of  iOU.  Having  regard  to  the  prices  of 
Victory  Bonds,  the  Funding  Loan  and  other  Government 
issues,  the  prophecy  is  not  so  optimistic  as,  on  its  face,  it  may 
appear. 

'i'he  Metropolitan  Railway  dividend  is  expected  within  the 
next  week  or  so,  and  keen  curiosity  awaits  its  announcement. 
A  yejjr  ago,  the  rate  was  IJ  per  cent,  per  annum,  and  for  the 
three  previous  years  1  per  cent,  was  paid.  The  full  dividend  for 
lyil  was  made  up  to  \ii  per  cent.  Some  profess  to  look  for  a 
substantially  better  dividend  this  year.  The  District  Comp;.ny 
has  paid  no  interim  dividend  for  about  forty  years,  so  that,  if 
anything  is  distributed  in  respect  of  the  past  six  montns,  it 
w^ill  be  something  of  an  event.  The  Underground  Railways 
are  said  to  be  doing  well,  and  the  decided  dash  of  .speculation 
about  the  stocks  renders  them  attractive  to  a  fairly  wide  circle 
of  people  who  do  not  mind  putting  them  away  as  more  or  less 
permanent  investments  in  the  hope  of  the  future  bringing 
handsome  profits  through  capital  appreciation.  The  interim 
dividend  on  Underground  Income  Bonds,  it  may  be  mentioned, 
was  at  the  rate  of  4  per  cent,  a  year  ago,  this  being  also  the 
dividend  paid  for  the  full  twelve  months.  Districts  have  risen 
bi  to  39,  and  Metropolitans  a  couple  of  points  to  47. 

The  fall  in  Marconis  was  arrested  by  a  little  support,  but  the 
market  remains  nervous  and  timid.  With  the  dividend  declara- 
tion so  close  at  hand,  remembrance  recalls  the  disappointment 
caused  by  the  announcement  of  a  year  ago,  and  in  view  of 
possible  disappointment  this  time,  a  good  many  people  have 
been  selling  their  shares.  The  price  has  dropped  from  its 
recent  best  level  of  2  13/16  to  10s.  lower,  and  Marconi  Marines 
have  given  way  to  1  7/16;  in  Radios  there  is  nothing  doing. 

Electricity  Supply  shares  are  a  good  market.  London  Elec- 
tric preference  strengthened  to  5.  Hendon  6  per  cent,  prefer- 
ence are  not  offered  under  5  1/16,  and,  even  at  this  price,  the 
supply  is  very  limited.  Metropolitan  preference  have  recovered 
the  dividend  of  2s.  3d.  less  tax,  deducted  from  the  price  last 
week.  No  market  effect  followed  the  consideration,  by  the 
Standing  Committee  of  the  House  of  Commons,  of  the  Govern- 
ment's Electricity  Supply  Bill.  As  is  well  known,  the  Bill  is 
intended  to  be  a  supplement  to  the  Act  of  1919.  In  the  foreign 
group,  Shanghai  Electric  Construction  shares  fell  10a.  to  ISJ. 
The  newly-issued  Indian  scrip  stocks  are  better.  Calcutta  7  per 
cent,  second  debentures  rose  to  3  premium.  Madras  7  per 
cent,  and  Indian  .5  per  cent,  (tax  free))  debentures  hardened 
to  10s.  premium  and  5s.  premium  respectively ;  both  had  been 
down  to  "  par,"  i.e.,  the  issue  prices  of  94  and  95. 

Cable  stocks  are  steady.  Eastern  ordinary  is  down  1,  but 
Globe  ordinary  recovered  5s.  dividend ;  the  preference  at 
Hi  are  also  xd.  Anglo-American  preferred  is  better  at  104. 
Falls  of  1/16  occurred  in  Oriental  Telephone  and  I'nited  River 
Plate  Telephone.  Siemens  4J  per  cent,  debenture  is  now 
quoted  89  xd.    The  shares  are  easier  at  26s.  3d. 

General  Electric  ordinary  dipped  sharply  to  17s.  6d.,  a  fall 
of  2s..  9d.,  rallying  to  ]8s.  on  a  little  support.  The  dividend  is 
expected  to  be  5  per  cent.,  but  will  be  officially  declared  before 
this  paper  is  published.  It  has  been  plainly  hinted  here  that 
the  company  could  not  be  expected  to  maintain  its  previous 
10  per  cent,  tax-free  dividend.    Five  per  cent.,  less  tax,  is,  how- 


ever, a  heavy  reduction,  and  this  is  reflected  in  the  drop  in  the 
price  of  the  shai'es.  Several  factors  combined  to  bring  about  a 
material  shrinkage  of  profits. '  The  coal  strike  and  the  neces- 
sity for  writing  down  stocks  have  no  doubt  contributed  largely 
to  the  result.  Both  classes  of  preference  shares — the  6J  per 
cent.  "  A  "  and  the  7J  per  cent.  "  B  " — are  marked  down  to 
22s.  3d.  Edison  4  per  cent,  debenture  at  64  xd.  is  rather  iirmer. 
Electric  Constructions  eased  off  to  25s.  British  .Vluminiums 
are  6d.  down  at  18s.  3d. 

Vickers  created  a  surprise  by  declaring  a  5  per  cent,  divi 
dend,  and  the  shares  rose  from  12s.  3d.  to  14s.  3d.  amid  lively 
excitement  in  the  Stork  Exchange.  Market  gossip  .said  that  six 
or  seven  thousand  shares  had  been  bought,  on  the  previous 
business  day,  from  the  provinces.  If  so,  it  may  have  been 
profit-taking  which  caused  a  setback  to  13s.  9d. ;  the  a  per 
cent  tax-free  preference  rose  from  14s.  3d.  tol7«.  6d.,  relapsing 
to  16s.  9d.  later.  Metropolitan- Vickers  are  unchanged.  Bab- 
cock  &  Wilcox  remain  at  3. 

Mexicans  are  falling  back  for  want  of  news  concerning  a 
settlement.  The  Utility  Lssues,  however,  exhibit  no  particular 
movement.  BraziHan  Ti-actions  shed  a  point.  Anglo-.Argen- 
tine  Tramways  5  per  cent,  debenture  stock  rose  li  to  81  J. 
British  Electric  Traction  ordinary  declined  to  51J  on  the  appear- 
ance of  a  small  seller. 

The  rubber  share  market,  galvanised  into  sudden  life  by  thr 
hope  that  the  Dutch  Government  would  introduce  compulsor> 
restriction  of  output  in  the  Netherlands  East  Indies,  sank  back 
into  dulness  on  the  recognition  of  the  fact  that  this  may  taki- 
a  long  time  to  carry  into  effect.  Other  industrials  are  .some- 
what dull,  the  public  attention  being  more  occupied  with  the 
best-class  stocks.  Victoria  Palls  ordinary  rose  to  13s.  and  tin- 
preference  to  23s.,  in  symi>athy  with  a  mild  boomlet  in  South 
.African  mining  shares. 

SHARE  LIST   OF   ELECTRICAL  COMPANIES. 

Home    Ei>ectricitt  Compakieb. 
Dividend.       Price 


Brompton  Ordinary       

Charing  Cross  Ordinary 

do.        do.         do.        4^  Pref. 

Chelsea        

City  of  London      

do.       do.             6  per  cent.  Pref.. .. 
County  of  London  

do.  do.        6  per  cent.  Pref.... 

Kensington  Ordinary     

London  Electric 

do.         do.          6  per  cent.  Pref.... 
Metropolitan         

do.  ii  per  cent.  Pref.... 

St.  James'  and  Pall  Mall         

Soutli  London       

South  Metropolitan  Pref 

Westminster  Ordinary 

Teleokaphs  a 


4*     a 


Telephones. 


Anglo-Am.  Tel.  Pref  , 

C 

6 

104 

do.             Def 

1* 

34/6 

wi 

Chile  Telephone 

6' 

6 

6f, 

Cuba  Sub.  Ord 

7 

7 

8* 

Eastern  Extension         

10 

10 

188 

Eastern  Tel.  Ord.           

10 

10 

187? 

Globe  Tel.  and  T.  Ord 

10 

10 

19xd 

do.        do.      Pref 

6 

6 

Uxd 

Great  Northern  Tel 

24 

22 

28^xd 

Indo-European     

10 

10 

87J 

Marconi       

25 

15 

It 

Oriental  Telephone  Ord 

12 

12 

United  R.  Plate  Tel 

8 

8 

7A 

West  India  and  Panama          

Nil 

Nil 

5/. 

Western  Telegraph        

10 

10 

18i 

Home 

Bailb. 

Central  London  Ord.  Assented 

4 

4 

68 

Metropolitan        

IJ 

2i 

47 

do           District 

Nil 

1 

89 

Underground  Electric  Ordinary 

Nil 

Nil 

6/6 

do.              do.      "A"    

Nil 

Nil 

-A 

-•A 


6  17 
4  IB 

a  11 


do.      Income 


FOBEIQN   TRAMB,  &C, 


Anglo-Arg.  Trams,  First  Pref. 
do.  do.       2nd  Pref..,. 

do.  do.       6  per  cent.  Deb. 

Brazil  Tractions 

British  Columbia  Elec.  Ely.  Pee. 
do.  do.  Preferred 

do.  do.  Deferred 

do.  do.  Deb.... 

CO  Trams.  5  per  cent.  Bonds 
•     do.       do.  G  per  cent.  Bonds 
Mexican  Light  Common 

.     do.  Pref 

do.  1st  Bonds 


figjxd 


Manufacturino  Companieh. 


Babcock  &  Wilcox 
British  Aluminium  Ord. 

British  Insulated  Ord 

Callenders 

eiPref 

Cromrton  Ord 

Kdiaon-Swan         

do.       do.    5  per  cent.  Deb. 
Electric  Construction    ... 
English  Electric 

do.  do.      Pref.     ... 

Gen.  Elec.  Pref 

do.        Ord 

Henley         

do.     4j  Pref 

India-Rubber        

Met. -Vickers  Pref. 

Siemens  Ord 

Telegraph  Con 


18/3 

2i 

2A 

If. 
18/0 

4/6 

64xd 

rll 

18/9 
22/3 

18/. 


4i       4i 


—2/8 

+  A 


20      30  265 

DlvldendB  paid  free  of  Income  Tax. 


7  1  2 
7    5:! 

6  9  0 
10  13  I 

7  1(1  I 

8  0  (I 
6  13  4 
6  H  I) 
6  19  0 


6  11    -J 

•7  la    1 
*«  11   i; 
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ELECTRIC    WATER-HEATING    FOR     DOMESTIC    PURPOSES. 


By    GEORGE     H.    WOOD,     A.M.I. E.E. 


Thk  in-uljlem  of  heating  water  for  iloiiiestic  purposes  is 
one  whifli  is  becoming  daily  more  important. 

The  large  majority  of  .supply  authorities  look  on  the 
jiroblem  as  insoluble,  that  is,  in  competition  with  gas 
and  other  methods;  but  whilst  it  is  perfectly  true  that 
tlie  electrical  method  is  not  at  present  practicable  for 
heating  very  large  quantities  of  water  such  as  are  re- 
quired in  hotels,  boarding-houses,  &c.,  yet  for  the 
average  middle-class  household  electric  water  heating  is 
a  sound  and  practicable  proposition. 

The  idea  that  gas  is  necessarily  more  economical  for 
\\ater  heating  is  largely  a  fallacy,  for  although  one  can 
buy  more  B.th.u.  in  gas  than  in  electricity  for  a  penny, 
the  superior  efficiency  of  the  electrical  method  goes  a 
long  way  to  offset  the  difference  in  price  of  the  heat 
energy. 

In  practice,  electricity  at  three-halfpence  a  unit  can 
favourably  compete  with  gas  at  4s.  6d.  per  1,000  cu.  ft. 
Uas  is  not  such  a  serious  competitor  as  is  usually 
thought,  for  the  various  gas  circulators  are  expensive 
in  first  cost  and  installation  cost,  and  are,  moreover, 
expensive  and  inefficient  in  operation. 

Geysers,  too,  are  expensive  to  install,  and  are  unsatis- 
factory from  the  health  point  of  view,  as,  unless  atten- 
tion is  paid  to  proper  ventilation  and  cleaning,  fumes 
are  emitted  with  sometimes  fatal  results. 

The  use  of  gas  in  a  room  devoted  to  personal  cleanli- 
ness, such  as  a  bathroom,  is  inexcusable  where  electricity 
is  available  at  reasonable  rates. 

Consumers  are  easily  interested  in  any  electrical 
device  which  will  give  them  the  hot  water  they  want  at 
a  reasonable  cost.  As  a  rule  they  have  first-hand 
experience  of  the  cost  and  unhealthiness  of  the  gas 
method,  and  of  the  vagaries  and  extravagance  of  the 
average    coal   range. 

When  installing  electric  water-heating  apjiaratus,  it 
\i  of  the  first  importance  to  bear  in  mind  that  clectri- 
rally-produced  heat  is  comparatively  dear,  and  must  not 
be  wasted.  The  electric  heating  process  being  a  non- 
I  ombustion  process,  lends  itself  readily  to  efficient  heat 
insulation,  and  efficiencies  in  the  region  of  0(5  per  cent, 
are  easily  obtainable.  To  secure  this  result  tanks  and 
pipes  must  be  properly  lagged.  We  cannot  afford  to 
waste  the  heat  by  running  unlagged  pipes  at  random — 
such  a  procedure  would  kill  an  installation  from  the 
start. 

There  are  two  distinct  methods  of  electric  water  heat- 
ing, and  a  third  system,  which  may  lie  considered  as  a 
combination  of  the  other  two.  The  first  is  the  "  geyser  " 
system;  involving  a  high  loading  for  a  short  period. 
Tlie  second  is  the  "heat  storage"  system,  involving  a 
low  loading  continuo\isly'.  The  third  system  combines  .i 
higli  liiading  for  short  periods  and  a  low  loading  con- 
tinuiiusly  in  one  apparatus. 

1.    The  "  Geyser  "  Si/sfem. 

In  this  system  the  water  to  be  heated  Hows  over  a 
coil  of  wire  (wliich  should  be  insulated  from  the  water^ 
»nd  extracts  heat  from  it.  Thus  a  constant  flow  of 
hot  water  is  obtained.  Arrangements  are  easily  made 
whereby  the  flow,  and  therefore  the  temperature,  of  the 
water  may  be  regulated,  and  it  is  easy  to  arrange  that 
the  turning  of  the  tap  switches  on  the  current  and 
vice  versa,  thus  obviating  any  possibility  of  overheating 
the  element. 

These  gey.sers  are  excellent  for  purpo.ses  where  small 
quantities  of  water  are  required,  as  for  lavatory  basins, 
dental  use,  medical  purposes,  &c.,  but  for  providing  a 


bath  they  are  not  practicable,  owing  to  the  high  loading 
required.  Kven  a  6.5-kW  loading  is  not  sufficient  for 
baths,  and  it  is  hardly  practicable  (generally)  to  install 
anything  larger  wlion  tiie  cost  of  cables,  the  meter,  and 
the  loading  of  mains  are  taken  into  consideration. 

2.   The  Meat-storage  System. 
This  system  consists  essentially  of  a  containing  tank, 
to  which  is  fitted  an  electrically-lieat«d  element  (usually 
of  the  immersion  heater  type),  the  loading  of  the  element 
being  in  the  region  of  from  200  to  -'JOO  watts. 

This  element  is  in  circuit  continuously,  giving  100 
per  cent,  load  factor.  An  element  loaded  to  200  watts 
will  heat  about  IS  gallons  of  water  to  a  temperature  of 
150°  F.  (assuming  a  cold-wat^r  teiriperature  of  50°  F.) 
for  a  consumption  of  six  units.  This  system,  with  its 
low  loading  and  100  per  cent,  load  factor,  is  ideal  from 
the  central-station,  mains,  and  installation  points  of 
view.  It  has,  however,  the  following  practical  dis- 
advantages :  The  loading  being  low  and  the  heater  being 
in  circuit  for  24  hours  a  day,  it  is  necessary  to  design 
the  heater  to  provide  the  maximum  amount  of  water 
likely  to  be  required.  Should  this  amount  be  exceeded, 
no  hot  water  is  available,  and  this  annoys  the  consumer. 
If  the  amount  of  hot  water  provided  is  too  great,  then 
this  system  is  wasteful.  The  latter  disadvantage  may 
be  overcome  by  the  use  of  thermostatic  control,  but  sucli 
control  introduces  complications  and  adds  to  the  first 
cost. 

3.  The  Combination  System. 
The  third  system  may  be  considered  as  a  combination 
of  the  two  already  examined.  It  consists  essentially  of 
a  water  tank  heated  by  two  separate  elements — one  of 
high  loading  and  one  of  low  loading.  These  two  ele- 
ments can  be  in  circuit  together  or  separately  as  desired. 
For  bathroom  purposes  good  results  are  obtained  from 
a  twelve-gallon  tank,  well  lagged,  and  loaded  up  to  5 
kW  in  all,  the  high  loading  being  4.8  kW  and  the  low 
loading  0.2  kW.  Such  a  tank  will  give  a  good  bath  in 
from  20  to  25  minutes,  and,  in  addition,  the  low  loading 
may  be  used  to  provide  a  constant  sup]>ly  of  hot  water 
da\'  and  night.  If  a  series  of  baths  should  lie  required, 
so  soon  as  the  tank  is  emptied  for  one  bath,  it  fills  auto- 
matically (•/(/  the  ball  valve,  and.  if  the  heater  is 
switched  on  "  full,"  tiien  by  the  time  one  bath  is 
finished  anotiier  is  ready,  and  so  on. 

If  the  low  loading  is  left  on  at  night,  a  bath  is  ready 
first  thing  in  the  morning. 

A  well-lagged  pipe  may  be  run  from  the  tank  to  the 
scullery,  and  the  water  used  for  washing-up.  tec. 

The  moderate  loading  of  such  a  heater  is  practicable 
from  the  mains  point  of  view,  and  the  first  cost  and  cost 
of  installation  are  moder:ite.  In  ])laces  where  an  elec- 
tric cooker  is  installed,  the  water  heater  may  be  sup- 
(died  from  a  change-over  switch  in  the  cooker  circuit, 
thus  saving  cable  and  improving  the  load  factor. 

The  want  of  some  electrical  method  of  heating  water 
for  domestic  )iurpo,ses  is  a  great  handicap  to  the  pro- 
gress of  electric  cooking,  and  the  provision  of  some  such 
Mii'diod  not  only  helps  electric  cooking,  but  forms  a 
valuable  source  of  revenue  in  itself. 

Te.it  of  Hlertric  Water-heater. 
Capacity      ...  ...         11.."^  gallons. 

Loadintr     ...  ...         high  2.7  kW. 

low       .2  kW. 
Total     ...  2.9  kW. 

Tlic  elements  are  of  the  immersion-heater  type,  there 
Iieing  six  in  all.  Five  elements  are  loaded  to  540  ■\\v\tts 
each.  and.  working  in  parallel,  form  the  "  high  " 
loading :  one  separate  element  loaded  to  200  watts 
forms  the   "  low  "   loading. 
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The  result  of  a  test  was  as  follows 


Temperature. 

Timf. 

6 

uncut. 

7B° 

F. 

0  mills. 

•29 

amperes 

84 

0      ,, 

•28 

tw 

10      „ 

•28 

96 

15      „ 

'28 

104 

•20      „ 

•28 

110 

•25      „ 

28 

116 

W      „ 

28 

123 

.io      „ 

•28 

127 

40      „ 

•28 

136 

45      „ 

•28 

Efficiency  =  94.3  per  cent. 

It  will  be  seen  from  the  above  test  that  after  .'iO 
minutes  11  gallons  of  water  were  available  at  a  tem- 
perature of  116°  F.  A  normal  bath  temperature  is 
105°  F.  :  allow  110°  F.  to  be  on  the  safe  side.  To  get 
this  temperature  we  must  add  1.5  gallons  of  cold  water 
((iO°  F.);    this  gives  a  total  of  12J  gallons  of  water. 

The  loading  is  28  amperes,  period  half-an-hour,  volt- 
age 100,  equal  to  2.8  kW  for  half-an-hour— equal  to 
1.4  kWh.     At  1.5  pence  per  unit,  this  costs  2.1  pence. 

Performance  of  Electric  Water-heater,  in  daily  use. 
Period,  November  29th,  1921,  to  February  19th,  1922. 
Energy  consumption  =  482  units  =  40.16  units  per  week. 
Water-heater  used  as  follows:  — 

Baths  for  two  children  every  evening  =  2  units  ]ier  Jay. 
Household  wasliing  on  Mondays=7   units. 
Baths  for  adults  (5  or  6  per  week)  =  12  units. 
.\vcrage  weekly  consumption  =  40  units. 
(y<itc. — This  applies  to  winter  conditions.) 


A    SHIP'S     LOG     AND     SPEED     INDICATOR. 


Thkhk  lire  still  many  inventions  that  were  developed  to  a 
'iif,'h  pitch  during  the  war  which  have  not  become  generally 
l.nown,  and  especially  is  this  the  case  with  marine  devices. 


We  think  a  description  of  an  electrically-operated  ship's  log 
and  speed  indicator,  used  extensively  in  our  owij  and  foreign 
navies,  will  be  of  interest.  This  system,  devised  by  Messr.i. 
Elliott  Bros.  (London),  Jjtd.,  records  the  distance  travelled 
by  a  ship  through  the  water,  and  affords  an  iijdication  of  the 
speed  in  knots  at  any  moment.  The  apparatus  fixed  in  the 
-ship  consists  of  a  valve  fitted  in  the  bottom  as  near  as  possible 
to  the  .ship's  turning  point.  An  extension  at  the  top  of  the 
valve  carries  a  gland  containing  suitable  hydraulic  packing. 
'I'hrough  the  valve  and  gland  protrudes  a  bronze  tube  with 
an  opening  facing  forward  for  the  admission  of  water  as  the 
tube  travels  forward  with  the  ship,  and  another  opening  aft 
for  the  exit  of  the  water.  Between  these  openings  is  a  pro- 
peller, which  operates  transmitting  mechanism,  so  designed 
as  to  make  a  definite  number  of  revolutions  while  the  ship 
travels  one  nautical  mile.  This  log  tube  is  illustrated  in 
fig.  1:  the  left-hand  view  .shows  the  top  portion,  and  the 
right-hand  view  the  bottom  portion,  containing  the  propeller. 
There  is  a  clutch  at  the  top  of  the  tube  which  engages  with 
the  driving  spindle  of  the  transmitter.  This  transmitter  is 
illustrated  in  fig.  •2.  The  main  features  of  the  device  are  a 
magneto  generator,  the  output  pressure  of  which  increases 
with  the  speed  of  the  propeller  in  the  log  tube.  In  connec- 
tion with  this  voltmeters  are  fitted  in  various  positions  in  the 
ship,  having  scales  marked  in  knots.  Then  there  is  a  com- 
mutator for  transmitting  impulses  to  distance  recorders.  This 
is  so  arranged  that  100  impulses  are  made  while  the  ship 
travels  one  nautical  mile.  In  order  to  adjust  the  readings  of 
the  speed  indicators  to  correspond  with  the  distance  recorders 
a  variable  resistance  is  inserted  in  the  indicator  circuit. 
Adiustment  of  the  speed  recorders  is  made  by  changes  in  the 
driving  gears. 

The  .speed  indicator  is  a  moving-coil  int^trument  filled  with 
oil  to  get  siiflicient  damping  of  the  pointer  movement  to 
obtain  steady  readings.  One  magneto  generator  can  actuate 
any  number  of  tlie.se  indicators  np  to  ten.  The  di.stancc 
recorder  is  contained  in  a  watertight  case.  The  mechanism 
is  caiTied  oq  a  hinged  frame,  and  can  be  swung  out  for  inspec- 
tion. The  motion  is  obtained  by  the  attraction  of  a  soft-iron 
armature  by  an  electro-mngnet,  which  moves  a  pawl-and- 
rateliet  gear.  A  central  pointer  indicates  one  nautical  mile  in 
one  hundred  steps,  and  a  larger  hand  registers  up  to  one 
hundred  miles  on  a  circumferential  scale.  The  total  distance 
travelled  is  shown   in  figures  through  a   window  in   the  dial. 

The  log  tube  used  on  .submarines  is  of  different  design, 
having  two  proriellers.  in  order  to  provide  for  both  surface 
imd  submerged  travelling. 


Fio.  ].— The  "  Foi'.nr:s  "  I^oo  Tiuk. 


Fio.  •J.— The  "  Fokbes  "  Transmittrr. 


Index  :     31      dom'r<l 
screw;    41,  «ib  and 


.'|7,    top    and   bottom    portions;    59, 
bcarini;;    67,   lububr  shaft;    70,  locking 
-pring;    78,  collar  fixed  to  hhafl;    8(1.  coll 
propeller   bearing;    90,  92,   and  94,  pinion 


.    32-35,     l.-rminate;    36,    fixing 
guide  block;    44.  guide  block;    45  and  46,  split  pi 
ng   screw 


39, 
1    plug 


cover    plate;     iJH, 
magnet;    51,   oi 
plug;    62,   outer  collar;    64,   inner    cc 
71,  pin   in   locking   ring;     Ti,   sleeve;     74,    lig 

fixed    to  spindle;     81,  pr0|)elkT;     H4,    w.iler    entry.     „.     ..,,,. 

91,  93,    and    95,    gear  wheels;    96,  clutch;    97.   other   hall  of   clutch;    98,  proj.dion   for    locking 
ring. 


42,  and  43,  gear  wh.^els;  40,  fixing 
5'2,    commutator;     .'i4.  clutch;    56    and 

(5,  upper  ball  bearing:  60,  lower  ball 
1  vitic  bush;  7.'),  watcVtight  spindle;  76, 
85,    water    outlet ;     87,   ebonite    bracket    for 


Vol.  91,     No.  2..!28,  July  7,  1922.1 


THE    ELECTRICAL    REVIEW. 


29 


BRITAIN'S     INTERESTS     IN     CHILE. 


]?ri[TAiN's  .stake  in  Chile  is  represented  by  investments,  in- 
cluding Government  and  municipal  loans,  railways,  mining, 
and  other  industries,  banking  and  commerce,  to  a  total 
which  H.M.  Commercial  Secretarv  at  Santiago  (Mr.  W.  F.  V. 
Scntt)  estimates  at  over  ^lOO.OOO'.UOO. 

United  States  investments  in  Chile  are  stated  by  the 
American  Ambassador  to  amount  to  $200,000,000,  or,  eay, 
£40,000.000.  which  sum  is  placed  mainly  in  copper  and 
iron  mining.  If  trade  follows  finance  there  should  be  good 
opportunities  for  British  merchandise  and  .\merican  goods  in 
the  Republic,  but  the  former  should  have  first  chance. 

Indeed,  for  the  past  decade,  Britain,  the  United  States 
and  Germany  have  shared  at  least  70  per  cent,  of  Chile's 
(otal  import,  and  80  per  cent,  of  its  total  export  trade.  Be- 
fore the  war  Germany  came  next,  after  the  United  King- 
dom, hut  during  the  war  America  .secured  all  Germany's 
trade,   besides   about   10   per  cent,  of  Briti.sh. 

It  is  a  hopeful  sign  that  in  1020  the  Briti.sh  Empire  sold 
to  Chile  the  same  percentage  of  goods  as  in  1914.  and  re- 
gained its  j)osition  as  first  importer  to  the  Republic.  Since 
then  business  has  been  severely  depressed;  to  what  extent 
is  clearly  shown  in  Mr.  Scott's  rejmrt.  which  has  recently 
been  issued  by  the  Department  of  Overseas  Trade.  Yet 
there  are  signs  of  recovery,  and  the.se  have  become  slightly 
more  pronounced  since  Mr.  Scott's  report  was  closed.  He 
says,  moreover,  that  any  material  improvement  in  the  de- 
pression from  which  the  who'e  world  is  suffering  will  bring 
about  a  corresponding  revival  in  Chilean  business.  Heavy 
.stocks  of  nitrate  have   still  to  be  cleared. 

In  contrast  with  the  general  halt  in  the  iron  atid  .steel 
tiade,  the  Chilean  State  railways  are  large  purchasers  of 
rails  and  railway  material. 

In  Mr.  Scott's  opinion  it  is  not  superfluous  to  point  out 
that  Chile  is  one  of  the  most  energetic  and  progressive  Re- 
publics of  Tjatin  .America.  It  was  not  a  manufacturing 
country  in  the  past,  but  it  is  fast  becoming  one.  Formerly, 
its  trade  was  done  exclusively  by  foreigners,  but  now  the 
Chilean  is  taking  a  personal  interest  in  business.  For  the 
latter  reason  especially  the  market  nnist  be  carefully  studied 
and  the  mentality  of  the  Chilean  understood. 

Personal  contact  only,  adds  the  Commercial  Secretary, 
can  give  the  knowledge  required,  and  suitable  representa- 
tives must  be  sent  out  before  a  sound  and  remunerative  con- 
nection can  be  built  up.  One  hundred  pesos  per  dav,  ex- 
cluding passages  and  rail  expenses,  must  be  calculated  as  a 
minimum  for  a  representative  while  travelling  in   Chi'e. 

The     question     of    the    appointment    of 

Appointment  of  agents  must  be  given  very  careful  study. 
Agents.  Tile  number  of   agents  is   legion,    but  re- 

presentatives of  good  reputation  and  sound 
l>u.siness  or  technical  knowledge,  who  are  still  open  to  take 
on  agencies,  are  very  scarce  indeed.  It  goes  without  saying 
that  no  agent  .should  be  appointed  until  exhaustive  informa- 
tion, both  as  to  his  honesty  and  capacity,  has  been  obtained 
from  possibly  more  than  one  reliable  source.  Banks'  re- 
ferences are  frequently  not  sufficiently  informative,  their 
information  is  often  second-hand,  and  their  dealings  are 
frequently  of  such  a  nature  as  not  to  enable  them  to  form 
a  proper  estimation  of  the  character  of  their  clients.  A  large 
banking  account  is  no  guarantee  of  an  agent's  straight  dealm.g 
or  of  his  capacity. 

The  Coraniercia!  Secretary  advises  stroiigly  against  selhng 
any  goods  in  Chile  except  through  a  duly  appointed  agent. 
The  representative  or  traveller  .should  merely  accompany  the 
agent  in  order  to  gain  a  knowledge  of  clients  and  local  re- 
([uirenients.  and  give  any  technical  information  required  <if 
the  goods  his  firm  .sells.  A  traveller  selling  goods  without 
a  local  agent  is  liable  to  the  Commercial  Travellers'  Tax. 
chargeable  at  a  certain  rate  for  each  province  visited,  and 
involving  a  total,   for  the  whole  of  Chile,  of   $30,000. 

.As  a  general  rule,  it  is  not  desirable  to  .send  out  goiids  on 
consignment,  but  in  the  case  of  certain  classes  of  goods, 
where  competition  is  very  keen,  and  particularly  in  the  case 
of  goods  unknown  to  the  markets,  consignments  are  neces- 
sary. 

On  the  subject  of  agency  expenses,  the  report  points  out 
that  .several  foreign  manufacturers  contribute  substantial 
sums  towards  agents'  office  expenses,  beyond  paying  ordinary 
disbursements,  such  as  cost  of  cables  and  postages,  adver- 
tising. &c.  It  q\iotes  a  specific  ca.se  of  a  foreicn  machinery 
manufacturer,  who.  besides  consigning  to  his  agents  in 
Chile  machinery  to  the  value  of  .several  hundred  pounds, 
pays  a  retaining  fee  of  1.000  pesos  per  month  to  the  agents, 
and  accepts  payment  from  the  buyer  at  12(1  days,  to  be  re- 
mitt<?d  by  the  agents  Wl  days  after  receipt. 

There   are    many    ways    iin    which    the. 
Hints  and         manufacturer   and    merchant   can   increase 
Criticisms.         his  trade,  amongst  which  Mr.  Scott  men- 
tions : — 
1. — Regular   visits  from  repre.sentatives. 
2. — Sy.stematic  circulation  of  catalogues  printed  iu  Spanish, 
3. — Continuous  study  of  the  market  and  adaptation  to  it. 


Electrification 
Schemes. 


4. — Full  cooperation  with  local  agent,  whose  suggestioDB 
and  advice  should  be  followed  where  praeticable. 
5. — Adoption  of  metric  sy.stem  for  all  weights  and  measures. 
There  is  a  tendency  throughout  Chile,  he  says,  to  com- 
plain, in  a  general  way,  against  the  British  manufacturer, 
and  to  criticise  his  methods.  This  is,  no  doubt,  due  to  the 
disorganisation  cau.sed  by  the  war  and  the  abnormal  coai- 
ditions  still  prevailing.  The  forms  which  these  complaints 
and   criticisms  usually  take  are  as  follows  :  — 

The  difficulty  of  obtaining  reliable  informatioii  concerniug 
British   manufacturers   generally. 

Whilst  a  large  number  of  American  catalogues  are  regu- 
larly   circulated,   British   catalogues   are   rarely    received. 

British  catalogues,  more  often  than  not,  are  in  English, 
which  is  Greek  to  the  Chilean,  and  when  translated  into 
Spanish  are  frequently  full  of  mistakes;  they  contain  En- 
glish weights  and  measures;  they  are  not  illustrated  or  sufli- 
ciently  self-explanatory. 

Briti.sh  representatives  are  not  sent  out  often  enough,  and 
those  that  do  come — 
1.— Can  rarely  speak  Spanish. 

2.— Have  to  make  a  hurried  trip  lasting  about  a  quarter  of 
the  time  necessary; 

3.— Only  vi.sit  Santiago  and  Valparaiso,  whereas  they 
should  make  a   prolonged  tour  of  all  the  principal  towns. 

4. — .\re  .sometimes  not  of  a  sufiiciently  refined  or  educated 
tyi>e  to  be  persona-  gratce. 

5. — Rarely  understand  the  mentality  of  the  Latin  races, 
among  which   the   Chilean   holds  a  high  position. 

.Amongst  industrialists  and  users  of  machinery,  complaints 
are  general  that  agencies  for  the  sale  of  machinery  are 
often  given  to  firms  who  have  no  engineer  qualified  to 
advise  them  as  to  the  types  of  machinery  they  should  pur- 
chase. 

In   describing  the  depression   which  h^s 
overtaken     the     coal    market,    Mr.     Scott 
mentions    certain      electrification     schenie.s 
the    realisation    of   which    will   affect    fuel 
imports.     These  are  :  — 

(1)  The  electrification  of  the  First  Zone  of  the  State  Rail- 
way.s — say  lOO.flOO  tons  per  annum.  (2)  The  electrification  of 
the  Iquique  Nitrate  Railway.  Utd.  (3)  The  electrification  of 
the  Chilean  Transandine  Railway.  (4)  The  completion  of  the 
power  plant  of  the  Compania  Xacional  de  Fuerza  Electrica 
(controlled  by  Messrs.  Pearson.  T,td.).  which  will  be  able 
to  supply  power  to  all  industries,  railways.  &e..  in  the  centre 
of  Chile.  (5)  The  adoption  of  petroleum  in  the  Nitrate 
Oficinas.  instead  of  coal. 

The  first  named  scheme  is  being  undertaken  by  United 
States  enterprise.  A  contract  has  been  signed  in  Santiago 
between  the  Westinghouse  Electric-  International  Co.  and 
the  Chilean  State  Railways,  to  electrify  the  First  Zone  of 
the  State  railway  between  Valparaiso  and  Santiago.  The 
work  has  been  commenced. 

With  regard  to  hydro-electric  schemes,  in  general,  the 
t'hilean  laws  and  regulations,  in  the  matter  of  concessions,  are 
veiw  liberal.  It  is  calculated  that  at  present  there  is  at  least 
4.0(X).000  h.p.  of  unused  hydraulic  power,  which  .ould  he 
utilised  for  mining,  electric  light,  traction,  and  other  indus- 
tries in   the  country. 

The  ex-German  Chilean  Electric  Trani- 
lilectric  Power  way  A-  Light  Co..  Ltd..  of  Santiago,  which 
and  Tramways,  was  handed  over  to  the  Receiver  of  Enemy 
Firms  d\iring  the  war.  and  in  which  an 
English  firm  acquired  the  contro.ling  int<^rest.  has  lieen  re- 
formed into  a  Cliilean  company,  tiie  Compania  Chilena  de 
Electricidad  Limitada.  with  an  increaseil  capital  of 
£12.000.000.  and  has  also  acquired  the  controlling  interest 
in  the  recently  formed  Chilean  Compai^ia  Xacional  de  Fuer/.ji 
Electrica.  who.se  original  capital  was  ±'S(K),(X)().  now  iiicrea.-H-d 
to  £.3.000,000.  A  large  power  plant  is  being  erected  to  utilis<- 
waterfalls  within  .'W  miles  of  Santiago,  which  is  anti''ipate<l 
to  be  effective  in  .Inly.  Distributing  stations  will  be 
erected  for  utilising  the  power  over  a  large  radius  round 
Santiago,  and  beyond  lighting  the  Capital  and  running  its 
tram  .service,  the  contract  has  already  been  secured  for  run 
niiig  the  First  Zone  of  the  State  Railway  lietween  Santiago 
and  Valparaiso,  the  electrification  of  which  is  now  Iving 
commenced.  Other  contracts  likely  to  be  .»«x'ured  are  Ihe 
running  of  the  Transandine  Railway,  shortly  to  be  electri 
fied.  Valparaiso  Port  Works,  and  a  large  number  of  indus 
tries  in  the  zone  covei'ed. 

The  Chilean  Government  concluded  a 
•■ontract  in  October,  ^\>l^.  with  Mes.srs, 
Siemens.  Seluickert.  Ltd..  in  con.'-idcration 
of  which,  for  the  sum  of  $I.a'i'').(KXl.(XX  the 
contractors  agreed  to  erect  eleven  radio  telegraph  stations 
at  Santiago.  Valparaiso  and  Punta  .Arenas,  all  capable  of 
communicating  with  Buenos  .Aires,  and  at  Iquique.  Antofa- 
ga.sta.  Taltal.  Tocopilla.  Caldera.  Coucepcit^n.  Valdivia.  and 
Chil<x'.  wilh  a  maximum  radius  of  LoiiO  miles.  The  system 
to  be  in.stalled  is  the  Telefunken. 
The  editor  of   an  Italian    paper  published  in  Buenos  .Aires. 
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visited  Chile  in  November,  19-21,  with  the  object  of  inter- 
esting his  compatriots  in  the  proposed  laying  of  a  submarine 
cable  connectiiig  Italy  with  South  America.  Tlie  cable  will 
start  from  Fiumicino,  in  Italy,  and  run  to  the  Argentine. 
Uruguay  and  Brazil,  and  in  Enrope  will  have  branches  to  the 
Near  East,  the  Balkan   States,  Spain  and  North   Africa. 


THE     NATIONAL     PHYSICAL     LABORATORY. 


ANXiAI.     InSI'EC  nO.N    AXn    KEI'OltT. 

Thk  annual  visitation  to  tho  National  Physical  Laboratory, 
Teddington.  by  the  members  and  guests  of  the  General  Board 
took  place  on  .Tune  •2Tth,  the  weather  fortunately  keeping 
tine,  so  that,  in  addition  to  the  very  interesting  and  instruc- 
tive inspection  of  the  variijus  department.-;,  the  gardens  of 
Bushy  House  were  much  enjoyed.  The  guests,  to  the  number 
of  alxiut  800,  were  received  in  tlie  early  afternoon  by  Prof. 
Sir  Charles  S.  Sherington,  G.B.E.,  president  of  the 
Royal  Society  and  chairman  of  the  General  Board  of  the 
Laboratory;  Sir  Arthur  Schuster,  F.R.S.,  chairman  of  the 
Executive  Committee  of  the  Laboratorv ;  and  Sir  Joseph  E. 
Petavel,  K.B.E.,  D.Sc.,  F.R.S.,  its  director;  and  were 
afforded  the  opportunity  of  seeing  some  of  the  work  tbat  is 
being  done  in  all  the  various  departments,  the  attention  of 
the  visitors  being  drawn  to  uiany  exhibits  possessing  features 
of  .special  interest. 

The  report  of  the  Laboratory  for  1921*  gives  details  of  the 
work  that  was  accomplished  last  year,  and  outlines  the  pro- 
gramme for  the  present  year,  .\fter  mentioning  that  a  some- 
what serious  diminution  took  place  last  year  in  some  branches 
of  the  test  work  undertaken  l)y  the  Laboratory,  the  executive 
committee  points  out  that  in  a  scientific  institution  fluctua- 
tions in  paid  work  cannot  be  compensated  for  bv  correspond- 
ing fluctuations  in  the  trained  staff,  and  it  expres.ses  the  hope 
that  means  will  be  found  to  maintain  the  full  activities  of  the 
T^aboratory  and  to  avoid  the  loss  of  trained  members  of  the 
staff  whom  it  would  be  difficult  to  replace. 

The  work  done  by  the  Laboratory  for  the  Research  Boards 
of  the  Department  of  Scientific  and  Industrial  Research, 
appointed  to  co-ordinate  research  of  general  interest  to  the 
fighting  Services,  has  grown  considerably  in  importance 
during  the  past  year,  and  such  work  must  grow  rapidly. 
The  tendency  is  thus  to  broaden  the  work  of  the  Laboratory, 
and,  since  the  majority  of  such  problems  are  also  of  industrial 
interest,  to  increase  its  general  utility,  while  meeting  the 
special  needs  of  the  Services  with  a  comparatively  small 
increase  of  cost. 

.\s  an  example  may  be  quoted  the  work  on  the  magnetic 
properties  of  iron  and  steel.  In  its  general  aspect  this  is  a 
fundamental  research  of  the  kind  which  the  Laboratory  was 
founded  to  undertake.  In  connection  with  it  numerous  special 
questions  ari.se,  the  solution  of  whi<-h  is  of  inmiediate  import- 
ance to  the  Services,  especially  to  the  .\dniiralty:  the  produc- 
tion of  permanent  magnets  of  high  intensity  ;  of  non-magnetic 
steels;  of  iron  of  high  permeability  and  low  hysteresis  loss; 
the  study  of  tlip  magnetic  behaviour  of  various  materials  at 
different  frequencies  of  the  exciting  field,  each  has  a  number 
i>{  particular  applications  to  Service  problems. 

One  of  the  principal  functions  of  the  Laboratory  is  the 
maintenance  of  accmate  standards  of  measurement.  During 
the  twenty  years  of  its  activity  it  has  become  responsible, 
directly  or  indirectly,  for  the  care  and  maintenance  of  nearly 
all  the  primary  standards  of  the  country.  On  behalf  of  the 
Ministry  of  Tran.sport  it  has  undertaken  the  custody  of  the 
legal  electrical  standards,  which  are  now  preserved  in  Bushy 
House.  Their  values  have  been  accurately  determined  in 
terms  of  the  international  electrical  units,  which  are  them- 
selves known  to  a  high  degree  of  accuracy  in  terms  of  the 
■■  absolute  "  units.  Dependent  on  these  are  a  number  of  de- 
rived units — units  of  capacity,  inductance,  &c. — whose  values 
are  maintained  by  means  of  standards  constructed  in  the 
Laboratory.  The  Laboratory  has  more  recently,  at  the  re- 
quest of  the  Radio  Research  Board,  imdertakeii  the  construc- 
tion and  preservation  of  the  high-frequency  standards  required 
for  wireless  work.  The  Laboratory  is  responsible  in  this 
country  for  the  maintenance  of  accurate  standards  of  illumina- 
tion, and  is  at  present  engaged,  in  co-operation  with  other 
national  standardising  laboratories,  on  the  establishment  of 
international  standards,  in  accordance  with  a  programme  laid 
down    by    the    International    Illumination    Commission. 

Clo.sely  related  to  the  maintenance  of  standards  of  measure- 
ment is  the  improvement  of  standards  of  quality  and  per- 
formance. The  examination  of  heat-insulating  materials, 
electrical  insulators.  X-ray  protective  materials,  and  the  produc- 
tion and  examination  of  optical  glass,  provide  examples  of 
work  of  this  character.  The  Laboratory  is  also  responsible 
for  the  preservation  of  the  radiuui  standard  for  this  country, 
and  the  maintenance  of  standards  of  performance  is  exempli- 
fied by  the  testing  of  in.struraents  of  all  kinds. 

The  work  undertaken  for  research  associations  shows  con- 
tinued development.  A  large  number  of  special  investiga- 
tions have  been  carried  out  for  the  British  Electrical  and 
*H.M.  Stationery  Office.  Kingsway,  W.C.'i;  price  68.  6d.  net. 


Allied  Industries  Research  Association.  For  the  Non- 
Perrous  Metals  Research  Association  research  is  in  progress 
on  the  influence  of  foreign  elements  in  copper.  Following 
the  investigation  carried  out  at  the  Laboratory  into  the_ pro- 
duction of  resistance  materials,  it  has  supplied  "  ohmal  "  re- 
sistance wire  to  the  British  Scientific  Instrument  Research 
.\ssociation  for  more  extended  trial  by  its  members  in  instru- 
ments manufactured  by  them.  It  is  also  collaborating  with 
the  Association  in  a  re.search  on  radium  luminous  material. 
A  somewhat  serious  diminution  took  place  during  the  year 
in  some  branches  of  the  test  work  undertaken  by  the  Labora- 
tory. Reference  was  made  in  the  previous  report  to  the 
reduction  in  the  number  of  electrical  and  optical  instruments 
sent  for  test,  which  became  more  marked  during  the  year 
under  review.  The  fall  has  been  in  .some  degree  balanced  by 
the  rise  in  other  classes,  but  a  lo.ss  of  income  under  this  head 
is  to  be  expected  until  trade  conditions  nnprove.  Closely 
related  to  test  work  are  the  special  investigations  carried  out, 
against  payment,  for  individuals  and  firms.  These  often  deal 
with  problems  of  con.siderable  interest,  and  it  may  be  added, 
to  the  credit  of  British  industrial  undertakings,  permission  In 
publish  results  of  general  value  is  rarely  withheld  wheii  the 
1  laboratory  considers  publication  desirable.  Such  work  has 
increased  appreciably  since  the  war,  and  compensates  in  some 
measure  for  the  reduction  in  test  work.  Tests  and  investiga- 
tions for  War  departments  were  formerly  carried  out  at  the 
Laboratory  as  "  free  services."  fi^nder  a  recent  Treasury 
deci.sion  payment  is  now  made  to  the  Laboratory  by  these 
departments  for  the  work  done  tor  them.  Work  done  for 
civiliim  departments,  including  the  boards  and  committees  of 
the  Research  Department,  continues  to  be  rendered  as  a 
"  free  service."  Additional  provision  is  made  on  the  vote  of 
the  Research  Department  for  any  expansion  found  necessary 
during  a  current  year.  Provided  there  be  no  falling  off  in 
the  work  performed  for  the  ^Yar  Departments,  two-thirds  of 
the  income  of  the  Laboratory  will  in  future  be  received  ni 
return  for  direct  services  rendered.  The  remainder  is  barely 
adequate  for  the  carrying  out  of  the  multifarious  duties  for 
which  the  Laboratory  was  founded.  While  the  committee 
desires  to  co-operate  in  the  intereJits  of  true  economy,  it  con- 
.siders'that  a  serious  curtailment  of  expenditure  at  the  present 
time  would  be  wasteful  in  the  long  run. 

Good  progress  has  been  made  in  practically  all  departments 
with  research  work  and  investigations  directed  to  the  main- 
tenance of  standards  and  improvement  of  the  accuracy  of 
measurement.  The  accounts  given  by  the  heads  of  depart- 
ments in  their  contributions  to  the  report  of  the  methorls 
developed  and  the  results  attained  will  be  of  great  general 
interest  and  of  considerable  importance  to  industrial  under- 
takings. 

The  Heat  Department  has  continued  its  work  in  the  inter- 
national comparison  of  high  temperature  scales;  a  new- 
standard  pyrometer  of  the  disappearing  filament  type  has 
l)een  constructed,  and  promi.ses  to  give  results  of  high 
accuracy.  An  interesting  series  of  experiments  has  recently 
been  carried  out  for  the  Building  Research  Board  on  heat 
transnii.s-sion  through  building  materials.  Determination*  of 
thermal  conductivity  have  been  made  for  materials  employed 
in  electrical  work,  for  insulating  oils  and  for  metals  at  high 
temperatures. 

In  the  Radiology  Division  a  larger  number  of  radium  pre 
parations  has  been  sent  for  test  than  in  any  previous  yeai. 
and  experiments  have  been  made  to  determine  the  amount  ol 
absorption  by  the  platinum  ar  silver  tubes  in  which  they  arc 
usually  contained  and  by  the  salt  it.self.  An  investigation 
relating  to  radiui,n  luminous  compound  is  in  progress  for  the 
Chemistry  Research  Board  of  the  Research  Department. 
The  methods  of  measurement  of  the  intensity  of  X-rays  have 
been  improved  and  an  investigation  has  been  macTe  into  the 
absorptive  qualities  of  protective  materials.  At  the  request 
of  the  X-ray  and  Radium  Protection  Committee,  lately 
appointed,  the  Laboratory  has  undertaken  the  inspection  ol 
X-ray  and  radium  installations  for  medical  purposes  and  a 
number  of  such  installations  throughout  the  country  have 
been  examined.  In  many  ca.ses  improvements  have  been  sug 
gested  to  secure  greater  protection  for  the  operator  and  the 
nmses.  Work  on  methods  of  "  dosage  "  measurement  has 
been   complet<'d. 

In  the  Electrotechnics  Departnient  work  in  the  alternating 
current  section  has  been  mainly  directed  to  the  improvement 
of  methods  and  apparatus  for  tests  on  alternating-current 
in.struments  and  machines.  Good  progress  has  beeji  made 
with  the  construction  of  a  high-voltage  wattmeter  for  the 
measurement  of  power  at  potentials  up  to  100.000  volts.  .\d- 
vice  was  given  with  regard  to  the  protection  from  lightning 
of  the  new   London  County  Council   Hall. 

In  the  direct-current  section  considerable  progress  has  been 
made  with  the  work  on  buried  cables,  which  is  being  carried 
out  for  the  Electrical  Re.search  .\.ssociation.  Sufficient  infor- 
mation is  now  available  for  the  preparation  of  load  tables,  at 
i)otli  high  and  low  pressures,  for  armoured  cables  laid  direct 
in  the  ground.  The  deterioration  of  the  various  insulating 
materials,  as  the  result  of  the  heating  of  the  cable,  has  been 
investigated  and  the  problem  of  finding  a  dielectric  which  will 
with.stand  a  higher  temperature  is  receiving  attention.  For 
the  determination  of  dielectric  los.ses  in  high-pressure  cables 
Bome  special  tran.sformers  have  been  constructed  in  the 
Laboratorv. 
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The  rating  of  cables  when  a  large  number  are  laid  together 
has  been  investigated  for  the  Admiralty.  The  current  rating 
of  cables  loaded  intermittently  is  also  being  examined.  In 
conjunction  with  the  Laboratoire  Central  d'Electricite  and  the 
Bureau  of  Standards,  measurements  are  being  made  of  the 
electrical  conductivity  of  a  number  of  French,  American,  and 
British  samples  of  aluminium,  with  a  view  to  specifying  a 
figure  for  the  conductivity  of  commercially  pure  aluminium. 

In  connection  with  the  tran.sfer  to  the  Laboratory  of  the 
electrical  standards  formerly  in  the  custody  of  the  Board  of 
Trade,  an  examination  of  the  records  has  been  made  to  deter- 
mine the  basis  for  the  tests  laid  down  for  the  approval  of 
meter  types  and  the  requirements  have  been  carefully  re-con- 
sidered and  brought  up  to  date.  The  action  of  fuses  is  bemg 
investigated,  and  tests  have  been  made  on  fu.se  boxes  of 
various  types  for  inivaf.'  Ilniis.  An  investigation  is  being 
made  into  the  efficieniv  dl  iitiKed  and  clamped  joints  in  bus- 
bars. Measurements  nl  tin'  m.sulation  and  surface  leakage  of 
various  composite  insulating  materials  have  been  made  for  the 
Electrical  Ee.search  Association  and  the  effect  of  heat  and 
moisture  and  of  soaking  in  various  re-agents  has  been 
examined. 

In  the  photometry  section  the  work  on  ships'  navigation 
lamps  has  been  continued  and  a  considerable  programme  of 
woi-k  h;is  been  carried  out  for  the  Home  Office  Factory  Light- 
ing; ( 'oiiiniittee,  which  resumed  its  work,  interrupted  by  the 
war,  at  the  end  of  1920.  A  committee  has  been  formed  by 
desire  of  the  Office  of  Works  and  the  Post  Office  to  consider 
the  lighting  of  public  buildings,  and  much  time    has    been 


spent  on  experimental  work.  An  investigation  relating  to 
searchlight  carbons  is  in  progress  for  the  Admiralty.  The 
Laboratory  is  co-operating  with  the  International  Commission 
on  Illumination  with  a  view  to  the  establishment  of  inter- 
national standards,  and  int«r-comparison  of  standards  with 
other  national  standardising  laboratories  will  be  undertaken. 
Some  important  additions  have  been  made  during  the  year  to 
the  equipment  for  determining  the  distribution  of  light  from 
large  sources  and  for  measurements  of  average  candle-power. 

In  the  Engineering  Deirartment  experiments  on  the  trans- 
mission of  heat  from  a  surface  to  air  flowing  over  it  have 
been  continued  throughout  the  year. 

Among  other  special  investigations  which  have  been  in  pro- 
gress during  the  year  may  be  mentioned  the  tests  on  the 
lubricating  properties  of  heavy  oil,  at  high  temperatures  and 
pressures,  and  for  high  velocities  of  the  bearing  surfaces; 
coinparative  tests  for  electric  power  consumption,  tractive 
resistance,  Ac,  on  tramway  cars;  and  tests  of  the  mechanical 
properties  of  insulating  materials,  and  of  overhead  line  wires 
.ind   strande^l   cables  for  the  Electrical  lie.search  Association. 

A  comparison  of  the  tests  maile  at  the  Laboratory  sliows 
that  during  the  year  ended  September  30th.  192L  a  total  of 
925.600  tests  were  completed,  as  compared  with  L'i5G,87'2  in 
1919-20,  and  with  1.30:3,:U2  in  191^-19.  A  decrea.^e  is  recorded 
in  the  number  of  tests  made  ia^all  departments  except  the 
Engineering  Department,  v.hicli  .«ihowed  an  increase  of  251  to 
a  total  of  1,071.  In  the  Electrical  Department  the  total 
number  of  tests  carried  out  was  2.305,  as  compared  with  3  .S«-2 
in  1919-20,  and  12,986  in  1918-19. 


NEW    ELECTRICAL    DEVICES,    FITTINQ5,    AND    PLANT. 


Readers  are  invited  to  submit  particulars  of  new  or  improved  devices  and  apparatus, 
if  considered  of  sufficient  interest. 


vliich  will  be  published 


An  Armature  and  Commutator  Testing  Device. 

The  p.  E.  Chapman  Ei^kctrical  Works,  N.E.  Corner,  10th 
and  Walnut  Streets,  St.  Louis,  Mo.,  U.S.A.,  has  sent  u.'-. 
particulars  of  the  "  Armeter,"  a  device  for  testing  arma- 
tures and  commutators.  It  is  said  to  be  a  great  improve- 
ment upon  the  step-by-step  test  usually  employed,  as  all 
coils  are  tested  simultaneously.  The  device  consists,  as  will 
be  seen  from  the  illustration  (fig.  1),  of  a  number  of  small 
lamps  mounted  with  their  circuits  in  a  circular  base.  'I'here 
is  a  circular  opening  in  the  centre  with  contacts  correspond- 
ing to  the  number  of  lamps. 

It  is  claimed  that  the  "  Armeter  "  will  detect  open  cir- 
cuits, bad  jomts  and  their  position,  short  circuits  between 
sections,  short-circuited  windings,  ^rong  connections,  irregu- 
lar number  of  turns,  earths,  &c.  An  armature  is  tested  by 
inserting  its  commutator  into  the  circle  of  contact  fingers, 
whereupon  the  indicating  lamps  will  all  light  up  to  half  their 


\liMETEli  "    ThsTI.NU    DeVK'F.. 


normal  illumination  if  the  windings  are  correct.  .'V  shuil 
circuit  will  be  indicated  bv  extr.'i  brightness  in  one  of  tJic 
lamps;  an  open  circuit  will  cau.se  the  lamp  concerne<l  to 
remain  unOluminated.  Bad  joints  and  excess  turns  are 
indicated  by  dimness  of  lamps.  An  "earth"  detector 
operates  simultaneously. 

The  device  is  strong  and  durable,  there  being  an  absence 
of  moving  parts,  with  the  small  exception  of  the  contact 
fingers,  which  are  on  springs.  The  "  Armeter  "  should 
prove  very  useful  in  works  where  large  numbers  of  small 
armatures  of  the  same  pattern  are  produced.  The  Igranic 
Electric  Co.,  Ltd.,  Bedford,  is  acting  as   British  agent. 


New   "  Heatrae  "    Developments. 

Electric  Fires,  Ltd.,  King  Street,  Norwich,  has  recently 
introduced  .several  new  "  Heatrae  "  appliance.s.  One  of 
these  is  the  "  Peter  Pan  "  "  double-purpose  "  heater,  illu.s- 
trated  in  fig.  2.  Tliis  is  strongly  constructed  of  steel. 
with  a  nickel-plated  finish.  The  loading  is  (KX)  W  and  the 
heater  is  9  in.  high.  8  in.  wide,  and  7  in.  deep.     When  in  the 


FiU.    2.— iHli         XETliK    J.A.N     '    EEEITKIC    Hk.WKK. 

position  shown  in  the  illustration  the  appliance  forms  a 
radiator,  but  it  can  be  turned  over  to  re.st  on  one  of  the  legs 
and  (he  handle,  to  ai-t  as  a  hot-plate. 

The  firm's  other  main  departure  is  in  the  direition  of 
small  immersion  heat<'rs  for  photographic  puriH>.se.<.  One  of 
these  is  .shown  hi   fig.  3,     being    u.<ed  in   a  developing    bath. 


T 


Heatrak  "  Immi-;rsuin  TIkmi'I!. 


This  has  a  capacity  of  t'itH.1  W  and  an  overall  length  of  111  i"- 
.Another  form  of  immersion  heater  for  use  in  deep  tanks  is 
al.so  made.     This  can  have  a  length  of  3J  ft. 

The  "  Bulle  "   Electric  Clock. 

/\  self contained  electric  clock  which,  it  is  claimed,  will 
run  for  ten  years,  has  been  put  on  the  market  by  the  Bkitish 
Horo-Elkctkio,  Ltd.,  109,   Kingsway.  W.C,2.    The  actiou  of 
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this  clock  is  provided  by  a  soleuLid,  mounted  on  a  pendulum 
swinging  over  a  permanent  bar-magnet,  current  being  passed 
through  the  coil  at  suitable  intervals  to  give  a  repulsion 
effect  which  keeps  the  pendulum  in  motion.  The  electrical 
impulses  are  given  by  a  small  dry  cell  enclosed  in  a  brass 
container.  The  positive  pole  of  this  cell  is  co^jnected  to  a 
plate  fixed  on  the  framework  of  the  clock,  but  insulated  from 
it.  and  the  negative  pole  to  the  framework  itself.  A  flexible 
lead  connects  the  frame  to  one  of  the  pendulum's  two  rods, 
and  this  iij  turn  is  connected  to  one  end  of  the  solenoid  wind- 
ing. The  other  pendulum  rod  is  connected  to  the  other  end 
ot  the  coil,  and  "tenuinates  in  a  conducting  pin,  which  comes 


Fig.  4.— The  "  Bulle  "  Electric  Clock. 


into  contact  alternately  with  metal  and  insulated  contacts, 
forming  the  top  of  a  forked  piece  of  metal  connected  to  the 
positive  pole.  The  forked  portion  is  rocked  by  the  motion 
of  the  iJciidulum.  thus  permitting  an  intermittent  current  to 
flow  through  the  coil.  The  pivoted  fork  also  operates  the 
hands  by  means  of  a  pawl  and  ratchet  device  acting  through 
a  worm-screw  and  central  wheel.  The  mechanism  is  enclosed 
in  a  gla.ss  dome,  and  mounted  on  a  substantial  wooden  base. 
It  will  be  .seen  that  the  makers'  claim  should  be  borne  out 
provided  the  battery  will  last  for  ten  years,  as  the  energy 
consuniption  is  negligible — the  current  taken  being  2.5  mA 
at  second  intervals. 

The  "  K.B.B."  Microscope  Illuminant. 

To  provide  a  source  of  monochromatic  illumination  for 
microscopic  investigation,  Messrs.  Kelvin,  Bottomlev  and 
Baird.  I/TD.,  Kelvingrove  Works,  '299,  Hither  Green  Lane, 
S.E.13,  have  introduced  a  new  form  of  quartz  mercury 
vapour  lamp.  The  two  principal  features  of  the  design  are 
that  the  quartz  burner  tube  is  not  exhausted  but  works  under 
atmospheric  pressure,  thus  eliminating  the  defects  a.^sociated 
with  the  vacuum  type  of  mercury  lamp,  and  that  no 
mechanical  devices  are  required  for  starting  the  arc.  which 
also  simplifies  the  lamp  and  lengthens  its  life.  The  form  of 
lamp  for  general  use  with  the  microscope  is  illu.=;trated  m 
figs.  5  and  G.     A   black  velvet  curtain  surrounds  the   back  of 


and  vertical  beams  of  light  arc  furnished,  a  small  silvered 
mirror  fitted  above  the  vertical  aperture  reflecting  the  beam 
in  any  de.^ired  direction.  The  condenser  tube  in  front  of  the 
housing  is  of  a  diamet-er  suitalile  for  a  standard  .sub-stage 
condenser  or  other  microscope  fitting.  Other  types  of  housing 
can  be  supplieil,  and  for  ultra-violet  ray  work  a  quartz  cou; 
densing  lens  can  be  fitted. 
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Figs.  3  and  6.— The  "  K.B.B."  Microscope  Illuminant. 

the  lamp.    This  cuts  off  all  extraneous  hght  and  protects  the 
observer  from  direct  rays  from  the  burner.    Both  horizontal 


A  New  Current  Converter. 
In  the  course  of  a  paper  on  the  subject  of  "  Recent  Improve- 
ments in  Equipment  for  Electric  Railways,  Makmg  for 
Economy,"  which  he  read  before  the  Institute  of  Transport 
recently,  Mr.  Roger  T.  Smith,  M.I.E.E..  electrical  engineer 
to  the  Great  Western  Railway,  made  the  following  important 
and    interesting   announcement  :  — 

A  machine  for  producing  direct  current  from  alternating 
current  has  been  designed  by  Mr.  W.  E.  Highfield  and  Mr. 
J.  E.  Calverley,  and  has  been  built  at  the  Dick-Kerr  Works, 
Preston,  by  the  English  Electric  Co.,  Ltd.  It  consists  essen- 
tially of  a  .static  transformer  member  and  of  a  fixed  commu- 
tator with  revolving  brush  gear  driven  by  a  .smafl  motor  niu- 
uing  in  synchronism  with  the  alternating  current  supply  to  the 
primary  windings  of  the  transformer.  Secondary  windings 
on  the  transformer  connect  to  the  commutator,  which  con- 
verts the  alternating  current  to  direct  current.  Several 
groups  of  secondary  windings  may  be  placed  on  the  trans- 
former, and  by  connecting  them  to  commutators  connected 
electrically  in  series,  high  pressure  direct  current  is  produced. 
Each  commutator  in  the  niachine  first  made  deals  with  a 
pressure  of  the  order  of  l'2,oOO  volts,  so  that  the  eight  com- 
mutators provided  give  lUO,tXX)  volts.  This  machine  is 
termed  a  "  transverter."  since  it  first  transforms  and  then 
converts  the  alternating  current  to  direct  current. 

The  experimental  transverter  apparatus,  which  was  de- 
signed and  constructed  to  give  something  under  400  kW  at 
100,001)  volts,  when  put  to  work  acted  most  satisfactorily,  and 
no  changes  of  importance  in  the  design  will  have  to  be  made 
as  the  result  of  15  months'  working. 

Engineers,  both  manufacturing  and  purchasing,  are  agreed 
that  the  generator  attached  to  a  turbine  should  be  a  3-phase 
generator.  ^  A  transverter  in  the  generating  station  turns 
the  3-phase  current,  at  the  voltage  most  suitable  lor  genera- 
tion, into  direct  current  at  the  pressure  most  suitable  for 
transmission,  which  may  be  "200,000  volts.  At  the  far  end 
the  process  is  reversed  in  a  sub-station  containing  a  tian.s- 
verter  or  transverters,  the  direct  current  received  on  the 
commutators  being  turned  into  3-phase  current  in  the  trans- 
former. If  low-pressure  direct  current  is  wanted  for  distri- 
bution, say  1,.500  voits  or  3,000  volts  for  railway  traction,  tluv 
necessary  commutator  or  commutators  are  added  to  the  tian.i- 
verter  commutator  shaft,  and  tappings  from  the  transformer 
windings  provide  the  necessary  current  at  the  proper  voltage 
for  commutating  into  direct  current  for  distribution  to  the 
electrified  track. 

The  losses  in  the  transverter  are  the  losses  in  the  trar-o- 
former,  which  are  about  3  per  cent,  for  the  most  generally 
useful  railway  size  of  2,000  kW,  and  the  losses  due  to  the 
work  done  in  turning  round  the  commutator  (mostly  wind- 
age), which  for  a  2,000  kW  transverter  will  be  of  the  order  of 

2  per  cent.    The  efficiency  of  transversion  will,  therefore,  be 
of  the  order  of  95  per  cent,  for  the  2,000-kW  size. 

Two  transverters  used  with  a  d.c.  transmission  for  inter- 
connection between  two  generating  stations  completely  get 
over  the  troubles  from  any  differences  in  frequency  of  the 
stations.  The  frequencies  of  the  two  stations  do  not  enter 
into  the  problem  except  in  the  design  of  the  trarjsformer  part 
of  the  transverter,  and  other  troubles  due  to  3-phase  exchange 
of  current  between  two  stations  equally  disappear. 

Consider  the  transmission  of  25,000  kW  for  railway  traction 
purposes  by  transverted  direct  current  at  100,000  volts 
through  duplicate  underground  cables,  the  earth  not  being 
used  as  a  return,  and  by  3-phase  underground  cables  in  dupli- 
cate at  66,000  volts.  The  total  transmission  is  to  be  a  little 
under  50  miles  from  a  generating  station  to  four  sub-stations, 
equipped  in  one  case  with  transverters  giving  1,500  volts  d.c. 
for  railway  traction,  and  in  the  other  case  with  rotary  con- 
verters under  the  same   conditions. 

In  the  case  of  the  3-phase  cables  the  line  losses  will  not 
exceed  4  per  cent,  at  the  maximum  peak  load,  and  in  the 
case   of  the  direct-current  cables  the    los.se.s_  will   not   exceed 

3  per  cent,  at  the  peak  load.  The  cost  of  sub-station  build- 
ings, rotary  converter  equipment,  and  transmission  cables  for 
the  3-phase  case  is  ^730,000,  and  the  cost  of  transverter  sub 
station  buildings  and  equipment,  including  the  necessary 
tran.sverters  in  the  generating  station,  together  with  the  high- 
pre.s.sure  d.c.  cables,  is  £355,000,  a  saving  of  some  50  per  cent. 

The  inventors  have  allowed  the  transverter  to  be  publicly 
mentioned  for  the  first  time  in  this  paper  because,  should 
the  method  of  conversion  and  transmission  be  proved  to  be  a 
commercial  success,  the  apparatus  becomes  a  matter  of  out- 
standing economic  importance  to  railway  electrification,  as 
well   as    for    the   interconnection  of  generating  stations  and 


Vol.  in.     No.  2,:i28,  Jiii.v 


THE    ELECTRICAL    REVIEW. 


3a 


for  triui.snii.ssion  generally.  Ti-ausmi.ssiou  of  large  powers 
of  the  order  of  .DO.OOO  k\V  for  a  hundred  miles,  if  2U0,O(IU 
volts  can  be  successfully  used,  will  become  quite  economical. 
But  it  is  to  be  clearly  understood  that  the  transverter  is  not 
yet  a  commercial  success,  only  an  experimental  success  in  a 
workshop.  The  pre.sent  industrial  conditions  have  delayed 
its  development,  but  it  is  understood  that  before  many 
months  are  over  two  machipes  of  about  1,000-kW  output  will 
be  at  work. 

[VV«'  are  indebted  to  the  Electric  Railway  £  Tramway 
■limnial  for  the  above  particulars,  as  Mr.  Smith's  paper  will 
not  be  available  until  the  publication  of  the  next  issue  of  the 
Institute's  Jmirnal. — Eds.  Elec.  Rev.] 


CORRESPONDENCE. 

Ltttert  Tectivtd  by  ut  after  5  p.m.  on  Tuesday  cannot  apptar 
until  the  follojving  week.  Corretpondents  should  forward 
their  communicationt  at  the  earliest  poseible  moment.  No 
Utter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


Mangnall'Irving  Thrust  Borer. 

Mr.  Trotniari  raises  a  number  of  points,  one  of  which  I 
would  like  to  discuss — namely,  is  thrust  borinj,'  only  to  be 
used  for  short  runs'?  As  thrust  boring  is  a  new  thing  to 
me,  I  nuist  admit  that  my  experience  has  so  far  been  con- 
lined  to  a  "  special  case  " — namely,  laying  iibre  conduit  under 
io;id  irisMiij^s.  The  trials,  however,  that  have  ju.st  l)een 
ciiriiiil  tliniiiKh  have  proved  so  satisfactory  that  I  have  now  no 
doubt  tliat  long  runs  can  be  tackled  by  this  method  without 
:iny  ditticulty. 

In  place  of  having  draw-iu  pits,  say,  80  yards  apart  and 
connected  by  expensive  trench  work,  the  following  procedmc 
is  proposed  :  Pits  will  lie  sunk  to  serve  as  drawing-in  pits 
for  the  cables  and  from  these  the  thiust-boring  machine  v.id 
operate,  Ijoring  in  both  directions,  viz.,  forward  and  back- 
ward. Halfway  between  each  of  the.se  other  pits  will  be  sunk, 
from  which  the  conduit  will  be  inserted  for  pulling  through 
the  bore  holes.  After  the  two  conduit  lines  have  been  drawn 
through,  the  line  will  be  made  continuous,  between  the 
two  "  machine  "  or  "  draw-in  "  pits,  by  jointing  a  conduit  to 
tlie  two  projecting  ends  m  the  pit,  and  these  alternate  pits 
will  then  be  filled  in,  leaving  the  "  machine  "  pits  only  as 
draw-in  pits  for  the  cables. 

Obviously,  the  extra  work  entailed  in  sinking,  say,  twice 
the  number  of  pits  required  in  a  trenched  draw-in  system, 
is  a  very  small  matter  compared  with  the  cost  of  trenching 
and  reinstatement. 

A.  R.  Porter, 
Director,  Key  Engineering  Co.,  Ltd. 

Trafford  Park,  Manchester. 
June  mh.  1922. 

Bad  Service  of  I.ondon  Firms. 

Will  you  allow  me  through  the  medium  of  your  column.'* 
to  give  expression  to  some  of  my  feelings  with  regard  to  the 
state  of  things  now  existing  in  respect  of  the  delivery  of 
goods  on  order  from  London  firms  in  the  electrical  trade'? 

I  happen  to  have  studied  the  question  of  service  between 
the  wholesaler  and  retailer  in  many  parts  of  the  world,  parti- 
cularly in  the  United  States,  and,  although  an  Englishman,  f 
am  bound  to  admit  that  our  service  methods  are  the  worst 
in  the  world. 

There  will  probably  be  a  chorus  of  people  whc  are  ready  to 
say  that  the  complexities  of  our  railway  system  are  to  blame 
for  the  delay  in  arrival  of  goods,  but  in  three  instances  lately 
where  I  had  cau,se  to  complain,  I  carefully  made  inquiries 
and  inspected  the  comsignment  notes  of  the  railway  com- 
panies concerned,  and  I  am  of  opinion  that  the  railway  com- 
panies are  saddled  with  a  lot  of  blame  that  is  not  theirs,  but 
the  senders'. 

The  position  is  a  deplorable  one  for  the  electrical  contrac- 
tor because,  in  the  first  place,  if  he  is  honourable,  he  will 
not  order  from  the  wholesaler  a  pile  of  goods  that  he  cannot 
pay  for,  and,  again,  the  fluctuations  of  the  market  to-day  are 
again.st  laying  in  big  stocks.  In  the  second  place,  he  orders 
usually  the  goods  he  requires  for  the  jobs  on  hand,  and  any 
undue  delay  in  the  I'eceiving  of  them  is  quite  sufliciont  ni 
these  days  of  almost  unprincipled  cutting  of  prices  to  rob  him 
of  any  profit  (if  such  there  should  be)  on  the  work. 

There  is  to-day  an  army  of  incompetent,  amateur  young 
men  posing  to  the  public  as  electrical  contractors,  and  thesi' 
itidividuals,  by  the  absurdly  impossible  figures  quoted,  make 
the  genuine  contractor  sink  or  swim  by  means  of  a  cut  price. 
It  is  plain  to  see,  then,  that  the  contractor  hopes  beyond  hope 
for  a  good  delivery  of  the  goods,  but  alas! 

Using  the  information  I  have  from  three  railway  companies, 
I  venture  to  suggest  that  there  is  no  possible  reason  why  \V(> 
cannot  get  a  48  hours'  .service  in  the  matter  of  delivery  fron' 
London  within  a  radius  of  ■^0  miles,  which  covers  mv  area,  and 
T  am  so  disgusted  with  my  treatment  of  late  that  I  have  closed 
the  acconnts  of  two  well-known  firms  for  this  reason.  One 
gets  very  sick  of  the  iisual  letter  of  !i  oology  and  a  repetition 
by  the  next  order.    There  is  always  the  "  out  of  stock  "  gag 


to  fall  back  on  in  London,  but  in  America  I  never  heard  the 
expression  used,  and  I  will  wager  that  if  our  London  dis- 
patch firms  were  staffed  by  Yanks,  the  whole  situation  would 
be  vastly  improved. 

In  the  throe  instances  meqtioned  above,  I  gave  an  order  t<) 
the  field  man,  emphasising  the  urgency  of  the  matter  of 
delivery,  and  1  have  every  reason  to  believe  that  he  passed  on 
my  request;  but  in  each  case  I  waited  over  a  week,  and 
then  had  to  expend  is.  on  a  trunk  telephone  call  to  get  atten- 
tion. "  Ijet  me  see,  what  was  it  you  ordered,  sir'?  "  is  the 
weekly  answer  over  the  'phone,  and  it  you  are  lucky,  someone 
really  does  put  the  order  in  hand.  In  these  caees  I  waited 
from  two  to  three  weeks  for  goods  that  1  had  ordered  with 
extreme-urgency  messages. 

When  firms  are  unable  to  deliver  at  once,  why  not  a  letter 
to  the  buyer  to  say  so?  The  London  houses  are  very  good 
at  this  if  the  account  sho\ild  be  overdue  a  few  days. 


Jinie   Q4th,  1922, 


E.  H,  T. 


Gas  V.  Electricity. 

My  attention  has  been  drawn  to  an  article  appearing  in 
your  issue  of  the  IGth  ultimo,  wherein  you  attribute  to  nie 
certain  statements  made  at  the  pieeting  of  the  VVa;es  and 
Monmouthshire  District  Institution  of  Oas  Engineers  and 
Managers,  recently  held  in  Cardiff. 

I  shall  be  obliged  if  you  will  please  give  equal  publicity 
to  the  fact  that  the  statements  referre<l  to  were  not  mailV 
by  me,  neither  did  the  Western  Mail  sav  so. 


Pentre,  Rhondda, 
July  1st,  1922. 


Octavius  Tliomas. 


LWe  sincere'.y  regret  that  through  a  misunderstanding  we 
attributed  to  Mr.  Thomas  remarks  for  which  he  was  not 
responsible.  The  report  in  the  Western  Mail  place<l  his  elec- 
tion a,s  the  new  president  inunediately  before  the  prpsideutial 
address,  which,  it  appears,  was  delivered  by  the  retiring 
pre.sident,  Mr.  .James  Robb,  of  Chepstow.  We  lender  our 
apologies  to  Mr.  Thomas. — Eds.  Elrc.  Rkv.] 


The  Sale  of  Wireless  Apparatus. 

I  think  the  electrical  contractor  would  be  well  advised  to 
.show  more  interest  in  the  growing  demand  for  wireless  appa- 
ratus, as  this  lucrative  branch  of  our  business  is  in  danger  of 
falling  into  the  hands  of  toy  dealers,  opticians,  cycle  dealers. 
&c.  Our  As.sociations  ought  to  in.sist  on  manufacturers  and 
whole.salers  giving  our  trade  the  same  protection  which  the 
motor  and  tire  companies  give  their  traders.  I  note  that  the 
large  wholesale  electrical  firms  have  gone  in  for  direct  adver- 
tising in  amateur  papers.  I  call  on  the  trade  as  a  body  to 
insist  an  our  rights,  namely,  trade  left  in  legitimate  elec- 
trical contractors'  hands  and  complete  stoppage  of  direct  ad- 
vertising by  wholesalers'  and  manufacturers.  If  our  request 
remains  unanswered,  why  not  form  a  wholesn'e  contractors' 
federation? 

R.  J.  Clarke. 

Dublin.  June  -ICth,  1922. 


Civil  Service  E.\aminations. 

I  should  like  to  correct  a  statement  made  by  the  Ei.RC- 
TRICAL  Revif.w  in  its  issue  of  .lune  23rd.  1922.  on  page  SSi 
where  it  is  stated  that  "  personal  qualities  "  was  a 
subject  never  .seen  hitherto  at  a  Civil  Service  examination. 
It  was  a  subject  at  a  previous  examination,  viz..  that  for 
assistant  triifiic  superintendent  (telephone.*),  of  December. 
1921.  I  sat  for  that  examination,  and  was  a  successful  candi- 
date. The  personal  qualities  .subject  helped  me  considerably. 
Perhaps  "you  caij  insert  the  relevant  portions  of  this  note  for 
the  information  of  the  readers  of  the  Ei.FrTRir\i.  Rfvikw. 

F.  E.  Price. 

Brighton.  Jiili,  Ls-f.  1922. 


Flood   Lighting. 

The  article  published  in  your  issue  of  the  '2iird  nit.  on  the 
"  Possibilities  of  Flood  and  Project<ir  Lighting  "  ojvns  iiji 
a  very  interesting  subject.  I  was  rather  sorry  your  con- 
tributor confined  himself  largely  to  the  suhjeet  a.s  applied  fii 
spectacular  lighting,  and  also  to  the  use  of  gasfilled  lamps. 
The  flood  lighting  principle  has  great  pos.sibilities  when 
applied  to  the  illumination  of  large  aress— particularly  in  tin- 
open. 

Some  time  ago  the  writer  was  interested  in  the  illumina- 
tion of  ship-building  yards  by  means  of  search-light  pro- 
jectors, and  on  inve.stigating  the  matter  found  it  to  be  quite 
a  practical  proposition.  One  do»>s  not  ueed  to  l>e  an  illumi- 
nating engint-er  to  see  how  wasteful  is  the  present  .system, 
with  its  larije  number  of  liffht  units  throwing  a  great  glare 
into  thi^  skv  and  leaving  the  ground  level  in  oompsirative 
darkness.  The  proposal  was  to  have.  say.  three  or  more 
search-light  projectors  of  the  military  type  fitted  with  an 
arc  Inmn  and  mounted  nt  the  ground  level.  Tlie  projectors 
would  throw  a  parallel  beam  at  an  angle  of  about   30    deg. 
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above  the  horizontal  on  to  large  convex  reflectors  mounted 
on  crane  gantries  as  high  above  ground-level  as  possible. 
The  difficulty  in  making  a  reflector  of  suitable  size  would 
be  overcome  by  having  a  large  number  of  small  flat  surfaces 
mount<>d  on  a  frame  apiirnximately  of  convex  shape.  The 
light  thrown  on  to  the  reflector  would  be  returned  to  the 
ground  widely  dispersed.  IVo  or  more  projectors  may  be 
superimiK>.<ied  on  one  reflector,  thereby  increasing  the  illumina- 
tion. .-Mso  the  projectors  may  be  run  in  opposition  to 
each  other,  and  thus  avciid  deep  .shadows.  Lighting  conditions 
under  such  a  method  would  largely  approach  those  of  day- 
light, and  would  I'C  much  more  economical  than  the  present 
system,  as  the  whole  of  the  light  produced  (allowing  for 
losses  in  tran.'^mission)  would  be  available  at  the  vi'orking 
plane.  From  calculations  made  when  the  system  was  under 
consideration  it  was  found  that  an  intensity  of  about  0.04 
ca'ndle-po\\  er  would  be  available  over  an  area  of  250,000 
sq.  ft.  with  a  consumption  of  '21. (i  kW.  Tliis  allows  for  a  20  per 
cent,  loss  in  the  reflector. 

Leslie  I:.  Toplis. 
Bothwell,  N.B.,  Jiiln  -Ivd,  1922. 


Where  are  the  Young  Men  of  the  I.E.E.? 

My  attenliot)  was  attracted  by  a  letter,  signed  G.  E. 
Moore,  which  appeared  in  the  "  Correspondence  "  columns 
of  your  issue  of  the  2;^)rd  instant,  and  I  am  tempted  to  make 
a  fen  remarks  concerning  the  possible  reason  for  smallness  of 
numbers  of  the  young  members  of  the  Institution  of  Elec- 
trical Engineers  at  the  summer  meeting  held  recently. 

Passing  by  the  fact  that  many  of  us  are  unable,  on  account 
of  our  business  affairs,  to  obtain  a  holiday  exactly  at  any 
given  time,  and  a!so  leaving  out  of  the  question  the  cai5e  of 
the  married  younger  members,  I  wonder  if  your  corre- 
spondent, Mr.  G.  E.  Moore,  has  arjy  idea  of  how  many  of 
the  single  young  members  are  utterly  unable  to  afford  to 
(lay  for  .such  an  outing  as  this  out  of  the  mingy  remunera- 
tion which  a  so-called  fir.st-class  profes.sion — electrical  engi- 
neering— affords    them?     Probably    not. 

I  know. 

There  are  hundreds,  and  perhaps  thou-sands.  of  such  mem- 
bers, who.  beinc  in  Dossession  of  fi.rct-class  engineering 
college  certificates,  and  having  served  apprenticeships,  and 
seen  war  service,  are  now  in  receipt  of  about  50s.  per  week, 
and  this  when  living  away  from  home.     I  am  one. 

Surely  it  is  not  supposed  that  such  as  these  can  afford  this 
outing? 

I  might  take  this  opportunity  of  mentioning  that  some  of 
us-  for  I  am  not  alone  iij  this  matter — are  thinking  of  not 
being  able  to  afford  our  I.E.E.  subscriptions  next  January, 
because  it  cannot  be  denied  that  our  £1  lis.  6d.  per  annum, 
or  whatever  it  may  be,  given  to  a  profession  which  in  re- 
turn pays  us  on  a  level  with  labourers  and  railwaymen.  is 
not  value  for  money;  even  though,  as  we  are  given  to  under- 
stand, we  join  the  Institution  for  its  good,  and  not  that  the 
Institution  shall  do  us  any  good. 

H.  E.  Taylor. 

Stud.    I.E.E. 

London.  Jinic  mii,  1922. 


1  have  been  particularly  interested  in  this  correspondence 
in  view  of  my  own  experience  .some  years  ago. 

I  was  at  one  time  an  I.E.E.  Student  and  reached  the  age 
limit  shortly  after  the  new  regulations  came  into  forci-. 

I  endeavoured  to  go  further,  but  found  that  I  was  not 
sufficiently  well-known  to  obtain  the  requisite  signatures  in 
support  of  my  application.  After  being  turned  down  several 
times  oi)  making  appli(;ation  to  Institution  members  for  their 
support,  I   had  of  necessity  to  let  the  matter  lap.se. 

The  trouble  was  due  to  the  fact  that  T  was  then  serving 
with  a  firm  which  possessed  no  shining  lights  in  the  Institu- 
tion, while  my  duties  in  those  days  gave  me  no  opportunity 
of  establishing  any  personal  contact  with  I.E.E.  members. 

As  time  has  pas.«ed  I  have  specialised  in  a  particular  branch 
of  the  industry,  having  brought  out  and  developed  some  45 
patents,  being  to-day  the  head  of  a  well-known  firm  which 
advertises  in    your  pages. 

I  have  still  no  connection  whatever  with  the  I.E.E.,  but 
would  take  this  opportunity  of  making  a  plea  for  the  younger 
members,  and  particularly  those  who  labour  ii]  the  by-ways 
of  the  industry,  and  who  do  not  receive  the  personal  pull 
whi'h  comes  to  those  serving  with  the  large  concerns. 

A  One=Time  Student. 

July  .3rf7,  1922. 


T  agree  with  "  Younger  Member."  and  sympathise  with 
him  in  deploring  the  jealous  spirit  which  seems  rampant 
amongst  the  e'der  members  of  this  Institution,  and  practi- 
cally all  others.  But  is  it  not  typically  British?  Yes,  I  am 
English  !  but  I  abhor  tliis  mean  disposition  that  exists  in 
bodies  of  scientific  men.  If  there  is  no  co-operation  amongst 
the  old  and  young  how  can  they  keep  the  flag  flying?  how 
can  they  imbue  in  others  what  they  are  lacking  themselves? 
In  America  and  Germany,  men  give  way  to  young  brains.  The 
result  is  obvious  by  their  growing  trade. 


The  only  time  the  younger  men  have  been  in  the  fore- 
ground, in  my  opinion,  was  during  1914-1918,  in  Prance,  under 
rather  sterner  conditions.  My  advice  to  all  young  members 
is  thi.s :  Consider  whether  there  is  accruing  from  your  mem- 
bership, or  likely  to  accrue,  any  special  advantage  under  the 
present  circumstances.  Consider  your  chances  abroad,  there 
are  already  large  numbers  of  young  engineers  making  good 
in  foreign  parts. 

Youngster. 

June  30th,  1922. 


I  feel  sure  that  I  am  expressing  the  view  of  many  youngei- 
members  when  I  .say  that  I  entirely  disagree  with  your  corre- 
.spondent,  "  Younger  Member  "  on  the  above  subject. 

To  write  about  the  "  lack  of  recognition  "  and  the 
"  superior  demeanour  towards  Students,  &c.."  by  the  senior 
members  of  the  I.E.E.  appeals  to  me  as  being  very  unfair. 

I  have  always  found,  and  others  have  only  too  readily 
agreed,  that  the  most  senior  members  of  the  Institution  are 
always  .sympathetic,  and  easily  approachable,  at  meetings  of 
a   business  or  social  character. 

"Younger  Member"  a.sks  :  "What  encouragement  does 
the  I.E.E.  give?"  Membership  is  an  honour  in  itself.  Mem- 
bers receive  full  value  for  their  subscriptions  in  the  Jon  nulls 
issued  from  time  to  time,  and  have  access  to  hundreds  of 
pounds'   worth  of   volumes   in   the   library. 

There  are  a  number  of  Students'  Sections  now  in  being, 
from  the  meetings  of  which  valuable  information  can  be 
gained;  and  it  is  there  that  such  points  as  "Younger 
Member  "  brings  forward  can  Ijest  \ie  discussed. 

I  have  formed  the  opinion  that  being  associated  with  the 
I.E.E.  is  a  very  valuable  as.set  in  .securing  a  better  position. 

If  some  chiefs  do  rarely  recognise  the  younger  members, 
although  much  depends  on  what  is  meant  by  "  recognise," 
then  that  is  the  bu.siness  of  the  individual  chief,  and  not 
the  Institution,  and  therefore  the  attack  upon  the  I.E.E.  as 
a   whole  is  quite  unju.stified. 

"  Younger  Memljer  "  cannot  possibly  further  the  interests 
of  the  Institution  whilst  he  exhibits  such  feeling. 

I  am  afraid  that  the  real  reason  why  younger  members 
nb.stain  from  the  larger  meetings  is  that  "  they  stick  to  their 
bush."   namely,  younger  members'   functions — and  .salaries. 


London.  July  4lh,  1022. 


K.  Pittaway, 

.Also  a   Yitungrr  Member 


In  support  of  "  Younger  Member's  "  letter,  I  may  say  that 
I  am  also  a  Student  member  of  the  Institution,  and  have  ex- 
lierienced  the  "  lack  of  recognition  and  .superior  demeanour  " 
which   "  Younger  Member  "  writes  about. 

I  have  the  pleasure  (?)  of  being  one  of  the  youngest  mem- 
bers of  the  Students'  Section  of  one  of  the  Territorial  Centres, 
.■nid  find  that  this  "  superior  demeanour  "  exists  even  amongst 
the  Students  themselves,  and  is  reflected  in  the  condiu  t  of 
the  "  old  hands  "  (the  office-holders,  as  ;i  rule)  towards  their 
younger  fellow  members. 

It  will,  perhaps,  be  argued  that  dances  are  held  as  social 
events.  Quite  so,  but  are  all  the  Student  members  in  a  posi- 
tion to  present  them.selves  (in  immaculate  evening  dress)  ai> 
a  dance,  with  an  expert  kqowledge  of  the  latest  fox-trots, 
waltzes,    &c.? 

Why  ntit  a  reception  committee,  from  which  incoming  and 
timid  members  could  obtain  information,  iritlioiit  being  given 
the  impression  that  they  are  transgressing? 

For  goodness  sake  let  us  have  more  of  the  "  each  for  all, 
all  for  each  "  spirit  amongst  ail  ranks  of  the  Institution, 
more  inirieil  social  events,  more  works  visits  (say  every 
month),  and  more  warmth  in  the  "  chairman's  hi-st  wishes 
to  tlie  meeting."  fee. 

This  cannot  be  ol)tain«'d  by  any  suggestions,  &c.,  fnnn 
"  Savoy  Place."  or  anywhere  else  for  that  matter,  but  it 
eaii   be  obtained  by   intensive,  indiyiiiual,   co-operation. 

Members,  .\s.sociate  Members,  Graduates,  and  Students,  re- 
member, we  are  all  members  of  a  great  dub,  with  a  com- 
mon bond  (electricity),  and  unless  we  "  pull  together  "  our 
"  club  "  will  be  a  "  wash-out  "  a.s  far  as  most  of  iis  are  con- 
cerned. 

Another  Younj^er  IMemher. 

Jiilii  r„d.  1922. 


More  Opportunities  for  Business. 

If  is  very  intere.sting  to  note  Mr.  F.  R.  Cripps's  remarks  in 
the  issue  of  vour  journal  of  .Tune  &ri.\,  upon  the  possibili- 
ties of  development  in  the  electric  truck  industry  in  this 
country. 

There  is  no  doubt  that  there  is  ample  room  for  big  develop- 
ments in  this  direction,  both  from  the  truck  builders'  point 
of  view  and  from  that  of  supply  companies. 

Truck  builders'  prices  and  desig'ns  may  be  worthy  nf 
contempt  and  condemnation,  but  I  am  inclined  to  think  that 
the  lack  of  enterprise  on  the  part  of  supply  companies  plays 
a  V(Ty  large  part  in  the  apparent  slow  progress  of  the  elec- 
tric  truck   as   applied   to  road    service. 

I  do  not  know  whether  your  correspondent  is  connected 
with  the  electricity  supply  industry,   but  if  so  he  may   be 


Vol.  ni.     No.  2,:J28,  .Iri.Y  7.   r.i-.'2 


THE    ELECTRICAL    REVIEW, 


35 


able  to  help  forward  the  good  work  of  electrifying  the  50 
hand-propelled  milk  trucks  of  Worthing,  as  well  as  tjie 
thousands  of  hand  trucks  used  in  other  ways  in  that  and 
other  towns,  if  I  make  a  few  suggestions  with  regard  to 
electricity  supply  facilities. 

As  one  very  greatly  interested  iii  the  development  of  elec- 
trically-propelled vehicles,  I  am  strongly  of  opinion  that  un- 
less truck  builders  and  electricity  suppliers  co-operate  more 
closely  together,  the  use  of  electricity  on  the  road  ^ill  not 
increa.se  at  the  rate  that  it  should  do. 

There  are  quite  serious  objections  to  the  use  of  electricity 
for  truck  propulsion,  which  could  be  to  some  extent  removed 
by  the  aforesaid  co-operation  and  enterpri.se.  The  first  and 
greate.st  objection  is  the  excessive  weight  of  the  battery 
required  to  operate  even  a  small  vehicle  over  a  reasonable 
distance.  This  causes  high  first  cost  and  comparatively  high 
running  costs  for  the  weight  carried.  The  second  objection  is 
the  time  required  for  boosting  and  charging,  which  seriously 
reduces  the  effectiveness  of  the  machine.  The  third  objec- 
tion is  that  the  battery  is  usually  very  unskilfully  attended 
to,  resulting  in  high  cost  of  repairs. 

Supply  companies  could  remove  these  difficulties  if  they 
rould  arrange  service  .stations  at  suitable  points  in  a  town's 
:irea,  where  batteries  could  be  quickly  charged  when  needed. 

This  would  involve  the  supply  company  in  considerable 
ixpenditure  for  battery  purchase  and  maintenance,  which 
would  be  recovered  from  the  u.ser  by  way  of  hire  charges 
under  agreement.  There  is  not  a  doubt  that  truck  usejs 
would  welcome  such  an  arrangement,  and  a  big  expansion 
of  business  would  result,  owing  to  lower  first  co.st  and  ease 
of  operation. 

Gavin  Ralston. 

Weybridge,  June   27th.   10'2'2. 


Correct  Recognition  of  Pioneer  Work. 

I  have  been  deeply  interested  in  reading,  in  your  issue 
of_  April  2Sth,  19*2,_  on  page  587,  the  contribution  of  Mr.  E. 
Kilburn  Scott,  on   "  Connect  Recognition  of  Pioneer  Work. 

I  am  fully  in  accord  with  what  Mr.  Scott  has  had  to  say. 
and  greatly  regret  that  he  seems  to  think  that  there  was  an 
attempt  in  my  booklet  to  belittle  Michael  Faraday  and  his 
great  work.  There  is,  perhaps,  no  one  sciientist  whom  1 
hold  in  greater  reverence  than  Michael  Faraday.  It  is  a 
matter  of  record,  however,  that  Mr.  Joseph  Henry  discovered 
the  law  alluded  to,  but  did  not  publish  it.  Faraday  did. 
however,  a  year  or  so  later,  and  be  it  said  to  his  tiredit. 
that  he  never,  so  far  as  I  am  aware,  laid  claim  to  the  ori- 
ginality  of  the    law. 

Michael  Faraday,  however,  with  his  wonderful  painstaking 
work,  laid  the  foundation  .stone  in  countless  other  things  elec- 
trical that  this  day  we,  your  American  cousins  across  the  .sea, 
regard   as  classics  iij   the   development  of   electrical   science. 
Robert  Sibley, 
Editor.   Journal  of  Electricity   and 

San  Francisco,  Western  Industri/. 

Jxinc  lith,  1922. 

Electric  Furnaces. 

Reverting  to  your  issue  of  the  9th  instant  ajjd  the  letter 
therein  contained  from  "  Adena."  the  electric  smelting  of 
zinc  is  being  carried  on  commercially  to-day  both  in  Europe 
and  America,  and  we  shall  be  glad  to  put  your  correspondent 
au  fait  with  what  can  be  done  if  he  will  communicate  with 
hb. 

The  Stobie  Metallurgical  Construction  Co. 
Victor  Stobie. 
Dunaton-on-Tyne,  June  iWi.  102'2 


THE    SOUTH-WEST    MIDLANDS    ELECTRICITY 
DISTRICT. 


Electricity  Commissioners'  Second  Inqdiri. 
Thb  Electricity  Commissioners,  under  the  Electricity 
(Supply)  Act,  1919.  held  a  second  inquiry  at  the  Council 
House,  Birmingham,  on  June  29th,  for  the  purpose  of  finally 
determining  the  ares,  of  the  Soutli-West  Midlands  Electricity 
District.  It  will  be  recalled  that  in  September.  19'20,  the 
•tea  was  provisionally  determined,*  and  a  scheme  was  sub- 
mitted to  the  Comniis.sioQer8  by  the  Corporation  of  Birming- 
ham and  the  Shropshire.  Worcestershire  &■  Staffordshire 
Electric  Power  Co.t  In  November  of  last  year  the  Commis- 
sioners held  their  first  inquiry  in  Birmingham. t  as  a  result 
of  which  they  approved  a  scheme  for  improving  the  existing 

SCganisation  for  the  supply  of  electricity  in  the  provisionally- 
etermined  district.? 

The  sitting  Commissionera  were  Sir  Harry  Ha  ward   (chair- 
man) and  Mr.  .\.  Page  (who  were  accompanied  by  Mr.  J.  C. 
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Ualton  and  Mr.  D.  S.  Gumberlegej.  Mr.  11.  H.  Joy  repre- 
sented the  Corporation  of  Birmingham  and  the  bhrupskire, 
Worcestershire  &  Staffordshire  Electric  I'ower  Co. ;  and  Mr. 
A.  Tylor  the  railv\ay  ojinpanies  in  the  area;  and  a  number  of 
local  authorities  were  also  represented.  The  inquiry  waa  only 
of  a  few  hourt>"  duration. 

In  opening  the  .second  enquiry,  the  Chairman  alluded  to 
the  suggestion  of  the  promoters  that  the  Urban  L>istrict  of 
Perry  Barr  should  be  included  in  tbe  area.  On  June  16th 
the  matter  was  brought  to  the  notice  of  the  CouimiBsioners 
by  a  letter  from  the  Birmingham  Corporation,  and  the  Com- 
missioners immediately  wrote  to  the  Perry  Barr  Urban  Dis- 
trict Council  and  the  adjacent  authorities  inviting  observa- 
tions oil  the  proposal.  The  Corporation  of  Walsall  had  indi- 
cated no  objection  to  the  inclusion,  though  its  letter  wa8  not 
quite  clear;  while  the  Perry  Barr  Council  expressed  the 
opinion  that  its  area  should  be  included  because  of  its  geo- 
graphical jjosition ;  and  no  objection  was  raised  by  the  Sutton 
Corporation.  The  West  Bromwich  Corporation  pointed  out, 
however,  that  it  had  an  order  under  which  it  supplied  the 
Hamstead  Colliery  Co.,  which  was  in  the  district  of  Perry 
Barr;  but,  subject  to  that,  it  had  no  objection.  As  the  matter 
stood  at  present,  added  the  chairman,  the  district  of  Perry 
Barr  was  in  the  provisionally-determined  North-West  Mid- 
lands District,  and  the  North-West  Midlands  Joint  Con- 
ference had  stated  that  it  would  inform  the  Commissioners 
later  as  to  its  findings  in  relation  to  such  a  detachment. 

A  representative  of  West  Bromwich  asked  for  the  inclusion 
in  the  scheme  of  a  clause  to  protect  them  with  regard  to 
the  Hamstead  Colliery  supply,  and  it  was  further  stated  that, 
subject  to  this  point,  there  was  no  objection  to  the  inclusion 
of  Perry  Barr. 

An  objection  from  Worcester  w^as  next  heard.  Aid.  Hill, 
on  behalf  of  that  city  and  borough,  took  exception  to  the 
proposal  that  his  district  should  be  under  the  jurisdiction  of 
the  Advi.sory  Committee,  on  which  it  had  no  representatives. 
He  contended  that  the  Worcester  district  was  distinct  and 
separate  in  every  respect  from  that  which  was  formed  by  the 
Birmingham  Corporation  and  the  Shropshire  Co.,  and  it 
must  be  obvious  that  it  was  imdesirable  from  the  point  of  view 
of  Worcester  that  the  authorities  of  that  city  should  have 
to  be  controlled,  or  .submit  schemes  of  extensions,  or  new 
erections,  to  a  committee  with  which  they  had  nothing  to  do. 

The  Chairman  pointed  out  that  this  was  an  entirely  new 
point  raised  by  Worcester;  it  was  not  rai.sed  at  the  previous 
inquiry;  but  he  did  not  see  how  they  would  be  subject  to  such 
control  from  the  Advisory  Committee,  which  he  hoped  would 
be  of  assistance  to  Worcester. 

The  scheme  was  then  examined  clause  by  clause,  and  there 
was  some  discussion  as  to  the  advisability  of  including  in 
the  agreement  clauses  safeguarding  certain  rights,  powers 
and  privileges  of  several  districts,  including  W'cst  Bromwich. 
Smethwick,  Oldbui-y,  and  Dudley. 

The  Chairman  :  Is  such  a  clause  necessary'?  We  do  not 
want  to  encumber  the  scheme  with  unnecessary  protective 
clauses.  My  own  view  is  that  such  rights  are  not  in  any 
way  interfered  with  by  the  scheme. 

Repre-sentatives  from  West  Bromwich.  Smethwick.  Oldbnry 
and  Dudley  expressed  the  view  that  the  insertion  of  such  a 
clause  was  desirable. 

As  to  supplies  to  railway  companies,  the  chairman  men- 
tioned that  at  the  first  inquiry  the  companies,  through  Mr. 
Tylor.  expressed  their  general  satisfaction  with  the  scheme, 
but  since  then  they  had  submitted  representations  that  they 
should  be  placed  in  the  same  position  as  authori.sod  under- 
takings. 

Mr.  Tylor  stated  that  in  the  area  under  consideration  there 
was  a  district  not  under  a  joint  authority ;  it  was  managed 
by  existing  companies  and  by  the  Birmingham  Corporation ; 
and  the  railway  companies  did  not  wish  to  be  put  in  any 
worse  position  from  the  point  of  view  of  obtaining  the  supply 
they  might  need  than  they  would  have  been  in  if  there  had 
been  a  joint  electricity  authority  in  the  area.  It  might  be 
convenient,  he  added,  for  the  railway  icompanies  to  take  a 
supply  in  one  area,  and  they  might  wisli  to  use  it  outside 
that  area. 

.\ftpr  some  discussion  the  chairman  suggested  a  ne\v  clause 
in  the  following  terms  :  "  Any  railway  company  desiring  to 
take  ,1,  suiiply  "f  electricity  from  either  the  Corporation  or 
the  Shropshire  Co.  for  the  purposes  mentioned  in  Section  5 
of  the  Electric  Lighting  Act  of  1909.  on  making  application 
accordinglv  to  Uio  Ciirj>oration  or  th<>  Shropshire  Co..  a«  the 
case  may  be.  ma\-.  in  the  event  of  a  refusal  by  the  Corixira- 
tion  or  the  Shrop.shire  Co.  to  apply  for  the  necessary  eon- 
sent  or  order  enabling  .such  a  supply  to  be  given,  make  rep- 
resentations to  the  Commissioners  thereon ;  and  the  Corpora- 
tion or  the  Shropshire  Co..  as  the  case  may  be.  shall  comply 
with  any  din-ctions  of  the  Commissioners  in   the  matter." 

Mr.  Joy  observed  that  it  would  he  a  serious  matter  if  the 
Birmingham  Corporation  were  put  under  any  obligation  to 
supply  railway  companies  practically  without  limit,  and  the 
matter    would   require    very    careffil    consideration. 

Mr.  Tylor.  for  the  railway  companies,  said  it  wa.«.  of 
cour.se,  not  suggested  that  there  would  he  any  collusion 
betwt^en  the  Binningham  Corporation  and  the  Shropshire 
Co.  to  put  obst.acles  in  the  way  of  the  railway  companies' 
supplier,  but  the  railway  companies  wanted  the  machinery 
if  the  occasion  should  arise. 
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Event  ually  the  claase  was  aL-cepted,  subject  to  a  leugthy 
addendum  lieliniiiH  the  terms  as  to  supply  and  period  of  eon- 
tracts,  and  certain  limitations  of  the  obligations  of  the  pro- 
moters. 

Mr.  H.  K.  BE.4LE,  chairman  of  the  Birmingham  Electricity 
Supply  Committee,  thanked  the  Commissioners  for  the  sym- 
pathetic way  in  which  they  had  listened  to  the  scheme,  and 
mentioned  that  it  was  the  first  of  its  kind  to  be  put  before 
them. 

In  reply,  the  Ch.iikm.^n  said  the  Commissioners  had  had 
regard  to  the  very  peculiar  and  exceptional  circumstances  of 
the   district  in  a^jreeing   to  the  scheme   put   forward. 


Sullii 


Machinery    Co. 


ir.OW.     ••  l:i.vtri.,.lly-propilled    minin;;    ni.Rhini': 
June  20th.     (United   States,  June  30th,   1921.) 

17,053.     ••  Telephone    systems."    Siemens   and    H.ilske    .\kt.    Ges.     June  Mth. 
(Germany,    January    21sl,   1921.) 

17,069.     '■  Automatic    telephone  switching    systems."     W.    Aitken.     June   21sl. 

17,078.    *'  Flexible  current   collector    for    metallic    netting    type    of    overhead 
electric    conductor."     L.    A.    Hackett.     June    alst.  , 

17.093.     "  Means    for    controlling    electric    circuits    of    automobiles."     H.    J. 
Lee.     June  21sl. 

17.095.  "Apparatus   tor   wireless    signalling,    Sic."     A,    Onivood.     June   21st. 

17.096.  "  Support    for    electric    conductors."     G.    B.     R.    Pimm.     June   21st. 
17,101.     "  Ozone    and    electric    therapeutic    apparatus."    J.    R.    Quain.     June 

17,105.     "Advertising  device   (or  road  vehicles."    J.    Robertson.     June  2l5t. 
17.113.     "  Electric    resistances."    H.     R.     B.     Hickman.    June    21st. 
17,121.     "  Dynamo-electric    generators."     G.    McAlpine    and    A.     K.    Toulmin 
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16,614.     "  Portable  electric  boring  machines."     W,  J.   Evans  and  E.  F.  Joyce. 

16,626.  "  Electrically-operated  valves."  J.  P.  Campbell,  F.  B.  Holt  and 
MetTopolitan-Vickers    Electrical   Co.,    Ltd.,    and    L.    Miller.     June    15th. 

16,642.  "Electric  heat  radiator  tor  therapeutic  purposes."  Ouarzlampen 
Ges.     June   Ijth.     (Germany,    June   15th,   1921.)  ~  ^ 

16.619.  "  Ignition  systems  for  internal-combustion  engines."  Skywinfi  Air- 
craft   Corporation.     June    15lh.     (United    States,    December    1st,    1920.) 

16.663.  "  Apparatus  tor  carrying  electric  torch,  &c.,  upon  velocipedes,  &c  " 
E.   Clarke.     June   16lh. 

16.U64.  "  Two-piece  electric  glow  lamp  bulb  and  combination  or  separation 
of  Its  parts."     F.    Uhner  and  1.    Rosenstok.     June  16th. 

18'*^-     "  Telephone    transmitters,    &c."      G.    Freeman     and    A.     H.    Kirby. 

16,Ij68.     "  Apparatus    for    automatically    cutting   ofl   gas    or    electric    supplies 
3^   3    g'ven^  tiiiie."     H.    S.    Jones.     June    16th. 
"■"ll-     "  High-tension       magneto-electric      machines."         \V.      T.       Turner. 

l^'w'-.  "Anti-vibration  fittings  for  electric  lamps,  &c."  F.  W.  Thorpe 
and    Veritys,    Ltd.     June  16th. 

16682  "  Electric  transforming  machinery."  Electric  Control.  Ltd.,  and 
O.    Ellefsen.     June   16th. 

16.701.  "  Electrically-operated  illuminated  signs."    S.  T.  Hosken.     June  16th. 

16.702.  "Safety  devices  for  electrical  apparatus."  Norwest  Electrical  Manu- 
lacturing  Co.,   Ltd.,  and   A.   N.    Penman.     June   16th. 

16,709.  "Insulators."  British  Thomson-Houston  Co.,  Ltd.  (General  Electric 
*^o.J.    June   16th. 

16.713.    "  Electric   generating    sets."    A.    A.    Price.    June   16th. 
•  ^^.■."'^■,  ."-^"achment  to  valve  detectors  for   wireless  telegraphy    &c."     P.    G 
A.    H.   Voigt.     June  16th.  si-.'. 

16.717.  ••  Rotating   electric    machines."     O.    Morduch.     June    16lh. 

16.718.  "Wireless  direction-finding    apparatus."     C.    Davis.     June   16th. 
16,733.     "Trucks    for    tramway   or  railway    vehicles."     Peckham    Truck    and 

Engineering    Co.,    Ltd.,   S.    Thomas.     June  16th. 

1  ^^''il,.  "  Sf '^'"'^    welding."    Soc.    Anon.    Electricity     et    Electrom^anique. 

June  16lh.     (Belgium,   May    11th.) 

16,750.    "Xylophone."    D.    Vigano.    June   16th. 

16.757.  "  Electrodes    for    welding,    &c."     W.    W.    Wilson.     June    17th. 

16.758.  "Telegraphic  and  telephonic  devices."  A.  R.  Angus.  June  17th. 
16.776.    "  Electro    motors."    J.    H.    Parr.    June  17th. 

i2fh:'iGe:'m'in;:jurij?ri?2Lr''''"'''''''^''  ""■  ^--'«™°')-  J"- 

16.791.     "Electric    fuse    and   switch  contact    clips    and   cable    blocks."     C    A 
Wootton.     June    1/ih 
16.794.     "  Oscillatory    electric  circuits."    T.    G.    Hodgkinson.     June  17th. 

I  }}'^^'    "  ^'=1','''«  incandescent   arc  devices."    British  Thomson-Houston  Co., 
Ltd.    (General    Electric    Co.).     June   17th. 

16,797.  "  Overhead  switches  for  electric  trolley  conductors."  L.  Vallino 
June    17th.     (Italy,   June    ISth,    1921.)  vaiiino. 

16,804.     "  Devices    for    protecting    and    locating    masses    of  dissimilar    electric 
F.d  "^^'h''  '"  '  f  ""i'^'L    R-  Ambronn   and   Erda   Ges.   Fur  Wissenschaftliche 
^"5!fl<V^';.""S-     J""^    IJ^'h-     (Germany,    June    17th.    192L) 
June   17th      ''>'"^'"°-''«'"'=    machines."      Sir    C.     A.    Parsons   and     J.    Rosen. 

1  ^''"^^■^.u"  ^1^""''''    "','''^'     "^P""'     apparatus."      Siemens      Schuckerlwerke. 
June    17th.     (Germany,    June  18th,    1921.) 

I  *?:*^«r    '"Rw^iving    arrangements    (or   wireless    telegraphy    and    telephony." 
J.   C.  W.    Drabble  and  L.   G.  Preston.    June  17th.       "    •^  '  '^       ' 

u^**!'^,'-  "  An'i-^'bration  devices  (or  electric  flei  and  Hexible  gas  tubes." 
n,    Willis.     June    19th. 

lune^'th  "^^'"''  ^''"^^'"S  appliance  for  colliery  trams,  &c."    L.  D.   Evans. 

f'S?-  .,"  El«lric  lead  terminals  and  manufacture  of  same."  W.  Horton 
and   W.    Preston.     June   19th. 

16.854.     "  Inductance    motors."    T.    F.    Wall.     June    19th. 

10,882.     "  Exhibiting  advertisements,  &c."     H.    Junghans.     June    19th. 

16,888.  "Movable  measuring  system  tor  electric  instruments."  Naamloo?e 
Vennootschap  Instrumcntfabriek  enhandel  voorheen,  P.  J.  Kipp  and  Zoncn. 
June  19th  (Holland,  July  28th,  1921.) 

16,891.     "  Protection  of  electric  supply  cables."    W.  A.  Gilbert.     June  19th. 
■  'P'**^^     "Svstems  of  electric  motor  control."     British  Thomson-Houston  Co., 
Ltd.,  H.  C.    H.«t,ngs  and  G.  O.  Watson.     June  19th 

16,901.     ••Electric    multiple    safety    devices."     P.    Meyrowitz.     June   19th. 

16.921.  '•  Means  for  recording  and  reproducing  sound  vibrations."  A.  J 
Garrod.     June   19th   (Australia,   June  17lh,   1921.) 

10.930.  "Installations  of  incandescent  cathode  rectifiers."  Naamlooze 
^'n?r°lMlf''         '"'P^'    Gl<"-'''ampen    (abrieken.      June    19th.      (Holland,     June 

16.934.  "'Motor  controlling  apparatus."  Waygood-Otis,  Ltd.  (Otis  Elevator 
Co.).    June  19th. 

16.935.  "  Multi-voltage  system  o(  control  tor  elevators."'  Waygood-Otis,  Ltd. 
(Otis  Elevator  Co.).     June  19th. 

16.941.    •'Visual     indication    devices."    J.    F.    Bruce.    June    19th. 

1S.947.  "  Automatic  current  regulators.''  W.  Langdon  Davits  and  A. 
Soames.    June  19th. 

16,974.    '•  Indicatorii   (or   theatre,  &c.,    seats."    S.    Lees.    June  20th. 

16,992.    ••  Electricity   generator."    R.  V.    Farnham.    June  20lh. 

I7.O09.  ••  Electrical  apparatus  for  high-frequency  circuits."  A.  H.  S. 
MacCbllum.     June  20th. 

17.014.  ••  Methods  of  obtiining  visible  temperature  records."  British  Thom- 
son-Houston Co.,   Ltd.  (General    Electric   Co.).    June  20th. 

17.015.  "  Plastic  compositions."  British  Thomson-Houston  Co.,  Ltd.  (Gen. 
eral  Electric  Co.)    June  20lh. 

17.016.  "Electric  butt    wejd'ng    machine"    J.  A.   Bancrotl.    June  20lh. 
17,02«.    "  Electric     transformers."    A.    G.     Ellit     and    Mctropolitan-Vickers 

Electrical  Co.,   Ltd.     June   20lh. 
"X)35.    "  Portable  electric    lamps."    R.   C.   Kay.    June  20th. 


PUBLISHED     SPECIFICATIONS. 

Tibers  in  parentheses   are  those    under    which    the  speci6cations  will   be 
nted   and   abridged,  and   all  subsequent  proceedings  will   be  taken. 


X9ao. 

'  High-tension     electric     ignition 
R.    Bosch    Akt.    Ges.     Februarv    : 


for    internal    combustit 
10.     (159,165.) 


153. 


'  Resi 


1,478 
1915.     (157,772.) 

2,576.     "  Electro-magnetic 
ary  19th,    1921.     (181,047.) 

3,938.     ••  Electric    switches 
Electric     Co.).     February    2i 

4,218.     "  Discharging    dev 


tance    grids."    W.    H.    Keller.    January    3rd,   1920. 
signalling    apparatus."    W.    H.    Garrison. 


(156,193.) 
May    lOlh, 


ansmitting  systei 


Roos.    Janu- 
Ltd.    (General 


British    Thomson-Ho 
1921.     (181,051.) 
;    for    electric    furnace 
C.  Beck  Friis.     February   4th,    1921.     (181,055.) 
5,223.     "  Thermo-electric    heat    accumulating   cooking    stoves.' 
and   S.  Christiani.     February   15th,   1921.     (181,063.) 

6,445.     ••  Rectification   of  alternating  currents  of  electricity."     S.   A.   Pollock. 
February   25th,    1921.     (181,070.) 
6,513.     "  Electric      weldin«."        Metropolilan-Vicke 


T.  Thorssel)   and 
S.    Sacerdote 


rical     Co.,      Ltd. 


;  for  X-ray  photography."    N.  E.  Luboshey. 


March   33rd,    1930.     (160,768?) 

6,901.     "  Sensitive  plates  and  iiln 
March   2nd,    1921.     (181,087.) 

7,029.     "  Wireless   telegraphy,"    G.  M.   Wright.     March  3rd,  1921.     (181,095.) 

7,037.     "  Cable    for    conveyance    of    electrical   energy    with   graduated    insula- 
tion."    L.   N.    Reddie    (Soc.    Pirelli    &  Co.).     March    3rd,   19-31.     (181,097.) 

7,303.     ••  Earthing  and  bonding  clip  for  electric  circuits."     C.  J.   H.  Stevens. 
March  7th,   1921.     (181,112.) 

7,325.    "  ."Automatic    telephone    systems."    Relay    .\utomatic    Telephone    Co., 
Ltd.,   and   F.  W.   Davis.     March  7th,  1921.     (181,115.) 

.Automatic    or   semi-automatic    telephone    exchanges."     Relay    Auto- 


matic Telephone   (>i.,  Ltd.,  G. 

1921.     (181,116.) 

7,327.     "  Telephone    systems." 
F.   M.  Ward.     March  7th,  1921. 
"  Telephone    exchanges 


li.  B.  Johi 

7.329.  "  Automatic 
niatic  Telephone  Co. 
1921.     (181,119.) 

7.330.  •'  Automatic 
matic  Teleph' 


H.   Bryant   and   B.  B.  Joh; 

ReJay    .Automatic    Telephon 
(181,117.) 

Relay  Automatic  Telephoi 


March   7th, 


(181,118.) 
itomatic   telephone  exchanges.' 
Ltd.,    F.    M.    Ward,    and    B.    B.    Johnso: 


and 


mii-automatic    telephone   systems."       Relay    Auto- 
nd   B.  B.  Johnson.    March  7th,  1921.     (181,120.) 
"  Systems  of    and    apparatus  for  ignition    for    internal  combustion   en- 
gines."    British  Thomson-Houston   Co.,    Ltd.,    and  A.   P,   Voung.    March   9th, 
1921.     (181,127.) 

7,678.  •*  Electrical  measuring,  indicating,  or  relay  apparatus  for  polyphase 
circuits."  Metropolitan-Vickers  Electrical  Co.,  Ltd.  March  3Ut,  1920. 
(161,167.) 

7,699.  "Telephone  systems."  Siemens  and  Halskc  Akt.  Ges.  April  15th, 
1920.     (161,933.) 

7,954.  "  Automatic  and  semi-automatic  telephone  systems."  W.  Aitken. 
March  14th,    1921.     (181,134.) 

9,471.  "  High-  and  low-frequency  telephone  systems."  Ges.  liir  Drahtloflt 
T.legraphie.     April  1st,    1920.     (Addition   to   156,5'55.)     (160,820.) 

9,524.     ••  Electrical    switches."     E.     Dobson     and      Foster     Engineering    Co., 
Lid.     March   30th,  1921.    (Addition    to  166.592.)    (181,166.) 
9,877.     "  Electric    burglar   alarms."    O.    Kirk.     April  4th,  1921.     (181,171.) 
9,919^    "  Electron    discharge     apparatus."    British    Thomson-Houston    Co., 
Ltd.     October     22nd,    1920.     (170,546.) 

9,958.  "  Electro  mechanical  lamps."  P.  Blot  Garnier  and  G.  Chevalier. 
April  4th,  1921.     (181,173.) 

10,597.  ••  Amplifiers  (or  telephone  circuits."  Soc. 
phones  (Constructions  Electriques  Caoutchouc  Cables). 
(171,664.) 

'•  Dynamo-electric    lighting    generators    (or     motor    cycles     and    the 
L.    Price.    April   14th,   1^1.     (181,187.) 
•  Electric     heaters    (or    liquids."     W.     Hayhurst.     April    22nd,    1921. 


10,958. 
like."    S. 

11,666. 
1181,196.) 

11,934. 


Western  Electric  Co.,  Ltd.    April  27th,  ISSDi 


&  Co.).    Mar  S7thJ 


itish  Thomson-Hou 
(181,237.) 


'  Rotary     electric    current    distributors     (or 
internal-combustion    engines     or    the    like."      H. 
(INl.'JOO.) 

12,105.    "  Telegraph  systen 
(163.616.) 

12,154.     "  Method   and   apparatus  for  laying  electric  wires  in  conduits  or 
like."     L.    Greger    and    F.    Zachhuber.     November    19th,    1920.     (171,665.) 

12,460.     •'  Means    for    obtaining    high-voltage    electrical     impulses."    N. 
McLachlan.     April    30th,    1921.     (181.208.) 

13,804.    "  Electrically-controlled  locks."    E.  G.  Mitchell  and  H.  France.     Maj 
17th,    1921.     (181,221.) 

14,795.     "  Electric  switches."     H.  A.  Gill   (J.    W.   Zandt 
1921.     (181,231.) 

15,846.     "Combined   plug  receptacles  and  switches."     B 
ton    Co.,    Ltd.    (General    Electric   Co.).    June   8th,    1921. 

19.348.     "  Gas    voltameter."     Siemens    Schuckertwcrke   Ges.     September. 

1920.  (.Addition   to    146,902.)     (168,864.) 
20,435.     "  Apparatus   for  producing   imitation   lightning  tor  theatrical  and  HM 

purposes."     Schwabe  &   Co.     March    1st.   1921.     (176,310.) 

21.347.     "  Electric    motor    controllers."      Igranlc    Electric    Co,,    Lid      (Cuth 
Hammer   Manufacturing  Co.).    August  11th,    1921.     (181,265.) 

21.403.     ••  Tliermionic    valve    mn<tulal!ng    systems    for    signalling    purp05e«.1 
W.-.tern  Electric  Co.,   Ltd.     August  17th,   1920.     (Addition  to  133,366.)  (168,0561 

21.785.     ••  Method   and   apparatus  for  signalling   by  means  of  electric  laiDpe.r 
I..    McMillan.     September  28lh,  1920.     (169,689.) 

34.641.     ••  Electric     pocket     lamps."      B.      Rogge.       September     22nd, 
(169.439.) 

25,347.     ••  Insulators   for   electrodes  of  electrical   gas  purifiers."     Lodge  Fua 
Co..    Ltd.    (Metallbank  and  Mctallurgische  Ges.  Akl.   Ges.)       September 

1921.  (181.2S4.) 
34,454.     "  Electric  switches."    J.  B.  Tucker.    February  28th,  1921.     (Divid 

ai.plicatioo  on  179,722.)    (181,299.) 

xsaa. 


Ltd. 


52.    "  Telephone    systems."     Automatic     Telephone     Manufactu 
April   26tb,  1920.    (Divided   application  on  162,297.)    (177,178.) 
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The  Electricity  (Suitjjly;  Bill  is  now  within  sight  of 
its  goal.  It  has  passed  through  the  House  of 
Commons  practically  to  the  last  stage,  and  we  can,  there- 
fore, now  regard  the  Bill  as  being  in  its  final  form. 
The  natural  questions  at  such  a  juncture  are:  "How 
do  we  stand  now?  What  is  the  gain  or  loss  to  the  in- 
dtistry?     Will  the  industry  be  better  or  worse  off?  " 

Fortunately  we  can  reply  to  these  (Questions  with  con- 
fidence ;  the  passing  into  law  of  the  Electricity  (Supply) 
Bill  will  be  thoroughly  to  tiie  good  of  the  industry. 

In  the  fii-st  place,  there  is  the  negative  side.  It  means 
the  end  of  electricity  supply  legislation  of  a  general 
kind — at  least,  that  is  what  the  Government  practically 
guarantees.  Mr.  Neal,  when  introducing  the  Bill  into 
the  House  of  Commons,  said  that  after  this  Bill — 
i^uiescence.  We  shall  have  legislative  rest — ''  for  an 
aeon  or  two,"  as  Kipling  phrases  it.  This  in  itself  is  a 
gain  ;  the  uncertainty  of  the  last  two  years  or  so  as  to 
what  the  second  Bill  was  to  contain  has  had  almost  a 
paralysing  effect  on  the  industry.  Xow  that  uncertainty 
is  laid  to  rest  for  good. 

In  the  second  place,  the  contents  of  the  Bill  are  good. 
Everyone  must  admit  that  the  Electricity  Commissioners 
have  done  their  best  to  be  fair  to  everybody  and  to  give 
every  poor  dog,  not  only  a  bone,  but  the  particular  bone 
he  asked  for.  The  power  supply  companies,  in  fact, 
have  got  more  than  a  bone,  they  have  got  nearly  a  whole 
.joint  to  themselves.  Further,  it  must  be  remembered 
that  the  Electricity  Commissioners  had  an  awkward 
task.  They  were  given  a  most  rudely  dismembered  torso 
to  work  up  into  something  of  a  complete  and  animated 
figure.  That  they  have  done  it  with  success  everyone 
must  agree.     Note  what  they  have  done:  — 

They  have  provided  the  purseless  Joint  Electricity 
Authorities  with  financial  powers.  These  powers  are 
now  so  hedged  round  with  safeguards  that  the  bogey  of 
"municipal  extravagance"  can  no  longer  haunt  even 
the  most  sensitive  of  minds.  Even  Mr.  George  Balfour 
must  feel  that  he  can  now  sleep  in  peace,  secure  that  no 
"City  Fathers"  can  surreptitiously  pile  up  "colossal 
e-\])euditures."  This  means  the  momentous  fact  that 
the  work  of  forming  Joint  Electricity  -Authorities  can 
straightway  pass  to  fruition. 

Then  as  to  the  many  bones  to  poor  dogs.     Let  us  con- 
sider   them    seriatim :  Someone  said    that   to    base   the 
apportionment  of  the  expenses  of  the  Commissioners  on 
(lie  kWh  generated  (as  in  the  1919  Act)  w.as  not  fair;  it 
should  be  based  on   kWi  sold.      "Certainly,"  said  the 
Commissioners,   and  made  the  alteration.     The  electri- 
city supply  companies  wailed :   "How    can    we    develop 
when  we  are  to  be  cut  off  in  the  flower  of  our  youth  at 
121"       The    compassionate    Commissioners    met    their 
troubles  by  a  provision  for  an  extension  of  tenure  to  be 
t'lMnted,  where,  of  course,  such  continuance  is  merited. 
"  How  about  maximum  prices?  "  t]ueried  other  supply 
companies.     "  we    can    only    get    revision     every    five 
rears."     To  which  complaint  the  municipalities  added  ; 
"  And   we  cannot  get   revision   at   all."     So  the  Com- 
missioners adtied  a  clause  giving  etpial  privileges  to  the 
municipal  undertakings  ami  reduced  the  revision  period 
for  everybody  to  three  j-ears.       The  power  companies, 
too.  were  alarmed  at  some  possible  incursions  into  their 
rights  and  privileges — so  a  fully  protective  clause  w.is 
included  so  that  no  Joint  Electricity  Authority  .should 
trespass  in  the  area  of  a  power  company.       For  small 
out-of-the-way  undertakings,  too.  provision  is  made  for 
railway  companies  to  give  a  supply,  but  here,  too,  the 
Commissioners  have  given   full  weight  to  the  suscepti- 
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bilitie^>  of  all  uther  suppliers,  so  that  the  railway  com- 
panies shall  not  infringe  on  any  existing  rights  of 
supply.  Lastly,  even  the  stali's  are  not  left  out  in  the 
cold,  and  provision  is  niailc  which  considerably  esteiiUs 
the  scope  of  the  section  of  the  1919  Act,  which,  it  will  be 
remembered,  gives  compensation  to  ofKcials  or  workmen 
for  deprivation  of  employment  through  any  reorganis- 
ing schemes  coming  into  being. 

Altogether  it  must  be  confessed  that  the  Commis- 
sioners have  given  everybody  at  least  something. 

Finally,  when  we  take  into  consideration  the  conflict- 
ing interests  that  the  Bill  has  to  deal  with,  and  the 
political  atmosphere  in  which  it  was  finally  moulded  into 
shape,  the  industry  must  be  congratulated  on  getting  a 
very  passable  measure,  and  the  sincerest  thanks  of  the 
industry  are  due  to  the  Electricit}-  Commissioners  for 
the  obvious  endeavours  which  they  have  made  to  help 
the  industry  as  a  whole  and  ttf  meet  the  individual  neces- 
sities of  the  various  separate  sections.  And  we  are  sure 
that  the  industry  cannot  express  its  appreciation  more 
to  the  satisfaction  of  the  Commissioners  than  by  taking 
full  advantage  of  the  provisions  of  the  two  Acts  (when 
this  Bill  is  finally  passed)  to  reorganise  and  develop  by 
way  of  mutual  co-operation. 


M«.      A.     A.      Campbell     Swintox, 

Increasing  I'.li.S..  as  chairman  of  Messrs.  Cromp- 
Trade  ton    vV:    Co..    Ltd.,    told    shareholders  of 

Inquiries.  that  company  last  week  that  it  was  very 
difficult  to  forecast  the  results  of  the 
present  year's  operations.  Mo.st  industrial  authorities 
find  it  so,  but  that  there  is  a  revival  of  trade  activity 
is  proved  by  the  fact  that  the  inquiries  received  since 
the  commencement  of  the  financial  year  have  been 
larger  in  number  than  during  any  similar  period  of 
the  company's  history.  Unfortunately  there  is  still  a 
tendency  to  hold  up  the  placing  of  actual  orders,  pro- 
bably owing  to  the  nervousness  which  is  inevitable  while 
un.settlement  in  Ireland  and  on  the  Continent  cast  their 
depressing  influence  over  affairs  generally.  Mr.  Camp- 
bell Swinton.  however,  regards  the  increased  inquiry 
for  quotations  as  pointing  to  the  coming  improvement 
in  trade,  while  railway  electrification  and  hydro-electric 
prospects,  and  the  extending  demand  for  electricity  for 
lighting,  power,  and  domestic  purposes  as  reflected  in 
the  returns  of  electric  supply  undertakings,  are  features 
which  are  cheering  to  all  our  hearts. 

Though  the  electrical  industry  has  suffered  less  than 
others  in  the  trade  depression,  it  stands  to  gain  much 
by.  and  also  can  assist  to  bring  about,  trade  revival. 
Every  sign  of  the  approach  of  that  revival  is  eagerly 
watched  for  and  warmly  welcomed,  but  the  study  of 
world  conditions  indicates  that  the  return  of  general 
world  trade  to  anything  like  normal  conditions  will  be, 
as  Mr.  Swinton  remarked,  a  slow  process.  There  are. 
however,  large  electrical  schemes  which  will  proceed  in- 
dependently of  extensive  trade  revival,  yet  will  them- 
selves directly  promote  increased  activity  in  other  trades, 
thereby  hastening  the  general  trade  revival  within  the 
United  Kingdom.  The  electrical  engineering  industry 
has  an  enormously  increased  productive  capacity, 
and  sorely  needs  that  revival  of  Empire  and  foreign 
trade,  for  the  want  of  which  mo.st  of  our  industries  are 
languishing  to-day.  Only  by  full  activity  of  the  works 
and  economic  production  can  the  large  capital  invested 
in  the  extended  electrical  works  be  made  to  yield  a 
reasonable  return. 

It  will  be  noticed  in  the  report  of  the  General  Electric 
Co.,  Ltd.,  which  appears  elsewhere  in  this  issue,  that 
while  the  year  has  been  a  very  trying  one  in  many  parti- 
culars— one  of  "  diflficulties  and  disappointments  " — 
the  company  records  as  a  satisfactory  feature  of  the 
year's  trading  that  the  actual  number  of  transactions 
has  not  been  reduced :  tliey  have,  however,  been  of 
smaller  amounts.  There  has  thus  been  great  activity, 
but  it  has  been  activity  under  the  influence  of  restraint 
or  enforced  limitation.     The  demand  is  there  waiting 


to  mature.  There  is  evidence  of  a  desire  on  the  part  o£ 
the  purchaser  to  go  forward — but  not  too  far  until 
things  are  better. 

In  our  last  issue  (p.  2)  we  announced 
Proposed  Visit  our  intention  to  organise  a  visit  o£ 
to  Gennevilliers.  British  engineers  to  the  new  200.000- 
kW  power  station  at  Gennevilliers,. 
near  Paris,  towards  the  end  of  September  next,  and  in- 
vited communications  from  readers  interested  in  the 
proposition.  Replies  are  flowing  in  steadily,  and  we 
hope  soon  to  be  in  a  position  to  place  more  precise 
particulars  of  the  arrangements  before  our  readers  ;  at 
the  moment  the  main  thing  is  to  ascertain  approxi- 
mately the  size  of  the  party,  in  order  to  enable  us  to  pro- 
ceed with  the  preliminar}-  negotiations,  and  we  again 
invite  those  who  are  favourably  disposed  towards  the 
scheme  to  write  to  us  without  delay.  For  the  conveni- 
ence of  those  who  overlooked  the  announcement  in  our 
last  issue,  we  repeat  that  the  present  basis  of  the  scheme 
is  to  leave  London  on  Friday,  September  •^2nd,  and 
return  on  the  following  Monday  night,  with  the  option 
of  extending  the  visit  to  Grenoble  and  other  places  of 
interest.  In- our  "  Book  Notices"  we  give  particulars 
of  a  brochure  issued  by  our  contemporary.  La  Hevue 
IndnstneUe.  describing  the  Gennevilliers  power  statioD 
very  fully. 

Lead  is  slowly  getting  into  an  easier 
Lead.  position.     There  has  been  far  too  much 

manipulation  of  one  kind  or  another 
witnessed  in  this  market,  and  the  result  is  that  con- 
sumers have  lost  confidence  and  have  been  unwilling  tec 
buy  further  ahead  than  absolutely  necessary.  Even 
those  dealing  well  forward  frequently  found  themselves, 
when  the  time  for  delivery  arrived,  without  th& 
lead  they  had  purchased,  and  forced  to  pay  exorbitant 
premiums  for  spot  metal  to  keep  their  works  going.  The- 
market  is  now  so  closely  controlled,  however,  that  con- 
sumers are  powerless,  and  not  a  few  of  them  turn  long- 
ing eyes  back  to  the  days  when  thej-  had  some  sort  of  a 
run  for  their  money.  Assisted  by  the  long-continued 
strike  in  Australia,  and  by  the  reduced  output  in  Spain, 
partly  due  to  labour  troubles  there,  it  has  not  been  diffi- 
cult to  control  supplies  and  maintain  prices.  Neverthe- 
less, there  is  a  strong  impression  that  ir  Spain,  at  all 
events,  the  resumption  of  work  was  delayed  for  market 
purposes.  Certainly,  the  lead  market  is  to-day  less  free 
from  manipulation  than  within  living  memory.  Whilst 
supplies  have  been  cut  down  greatly  by  causes  mentioned 
above,  consumption  has  also  been  greatly  reduced,  for 
nobody  would  pay  the  prices  demanded  for  lead  products 
except  upon  the  most  urgent  spurring  of  necessity.  The 
growing  practice  of  shipping  lead  to  outports  instead 
of  to  London,  apparently  merely  in  order  to  keep  the 
London  market  short  of  metal  deliverable  against  Metal 
Exchange  contracts,  has  indeed  been  very  unfortunate. 
The  broad  tendency  of  prices  from  now  onwards  should 
be  downward  if  the  market  is  allowed  to  find  its  natural 
level. 


Copper,  after  a  long  period  of  post- 
Copper,  war  disorganisation,  has  by  painful 
degrees  worked  itself  into  an  economic 
I)osition  again,  and  while  minor  fluctuations  are  to  be 
expected,  the  metal  stands  to-day  at  a  very  reasonable 
price.  The  huge  stocks  of  scrap  which  for  a  couple  of 
years  or  more  weighed  heavily  upon  a  market  already 
encumbered  with  an  enormous  surplus  of  virgin  metal, 
have  been  dispersed  to  a  great  extent,  and  from  now 
onwards  consumers  will  have  to  rely  mainly  upon  new 
production.  The  stocks  in  America  of  refined  metal 
have  been  much  reduced,  and  after  a  prolonged  period, 
during  which  production  virtually  ceased,  we  find  mines 
in  all  parts  of  the  world  resuming  output.  It  is 
expected  that  by  the  time  this  new  metal  gets  on  to  the 
market  in  the  shape  of  refined  copper,  further  inroads 
will  have  been  made  upon  the  remaining  stocks,  which 
are  already  down  to  strictly  manageable  proportions. 
Trade  buying  has  been   gradually  pointing  higher  for 
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some  little  time,  particularly  in  America,  but,  even 
EuroiJe  is  beginning  to  show  more  vitality,  the  only 
doubtful  spot  being  Germany.  That  country  has  ab- 
sorbed large  quantities  of  copper  since  the  v/ht — far 
more,  indeed,  tlian  appeared  possible  with  her  ruinous 
exchange;  and' if  steps  are  to  be  taken  to  arrest  the 
decline  in  (lernian  currency  and  the  mark  appreciates, 
the  effect  may  be  to  cut  off  German  buying  of  imported 
commodities.  In  the  United  Kingdom,  conditions  are 
certainlybrighter.  Whereas  the  mainstay  of  the  market 
has  been  the  cable  and  general  electrical  trades,  there 
are  now  definite  signs  of  returning  activity  amongst  the 
brass  founders  and  engineers  and  other  big  consumers, 
and  there  is  no  donbt  copper  can  only  be  considered  as 
reasonal)le  m  ])rice  to-day.  It  looks  as  if  for  a  long 
time  to  come  fluctuations  will  be  moderate. 


We   have  the  utmost  sympathy   with 
Form  Letters     the  unlucky    ones   who    find    themselves 
for  Jobs.  out  of.  employment,  and  especially  with 

those  who  put  forth  every  effort  to  "  get 
into  collar"  again;  the  following  remarks  are  made 
both  in  their  interest  and  in  that  of  employers  whom 
they  approach.  It  has  been  brought  to  our  notice  that 
large  numbers  of  applications  for  appointments  are 
being  received  by  a  firm  which  at  pre.sent  has  no  vacan- 
cies to  fill,  but  which  makes  a  point  of  courteously 
acknowledging  sucli  communications,  and  doubtless 
otlier  firms  are  having  a  similar  experience.  These 
applications  are  all  couched  in  the  same  literary  form, 
and  indeed,  in  many  cases  have  been  written  with  the 
same  typewriter,  whence  it  is  inferred  that  someone  is 
acting  as  scribe  for  clients  who  are  seeking  employment, 
doubtless  for  a  fee. 

We  have  no  fault  to  find  with  tliis  practice,  which 
seems  to  us  as  legitimate  as  engaging  a  solicitor  to  con- 
duct one's  legal  affairs,  but  obviously  no  useful  purpose 
is  served  by  directing  a  stream  of  applications  to  a  firm 
which  is  accustomed  either  to  promote  junior  members 
of  its  staff  to  fill  vacancies,  or  to  advertise  a  post  in  tlie 
trade  journals  ;  the  firm  is  put  to  some  trouble  in  reply- 
ing to  such  letters,  and.  what  is  still  more  regrettable, 
the  purse  of  the  apj^licant  is  lightened  to  no  purpose. 

Our  suggestion,  therefore,  to  unemployed  engineers  is 
that  they  should  not  distribute  their  applications  en 
masse  without  discrimination,  but  should  see  to  it  that 
the  firms  approached  are  only  those  which  are  thought  to 
be  in  need  of  additional  staff'.  In  ai)y  case,  it  is  useless 
to  dispatch  form-letters  in  quantity  to  the  same  address 
— they  are  detected  at  once  and  discredited  by  their 
common  oris-in. 


It  is   only  a  few   months  since   loud 
German         protests  were  made  in  Italy  concerning 
Reparations  in    a  German  proposal  to  deliver  electrical 
Kind.  machinery    and    plant    to   Italy    on   re- 

paration account.  In  the  end  sugges- 
tions were  put  before  the  Reparations  Commission  that 
tlie  deliveries  should  not  take  the  form  proposed,  but 
sliould  consist  of  raw  and  semi-finislied  materials  for  con- 
version into  manufactures  by  Italian  works.  A  similar 
prolilem  of  reparations  has  now  arisen  in  France,  where 
the  Council  of  Ministers  lias  decided  to  forward  to  the 
Keparations  Commission  a  programme  of  a  first  section 
of  public  works  to  be  executed  by  Germany  under  the 
Treaty  of  Versailles.  The  works  comprise,  in  addition 
to  the  French  portion  of  the  Channel  Tunnel  and 
two  parts  of  the  North-Eastern  canal,  those  re- 
lating to  the  bringing  into  use  for  hydro-electric 
purposes  of  the  Rhone,  the  Truyfere  and  the 
Dordogne  at  a  total  expenditure  of  4:',82-t.000.000  fr. 
It  is  proposed  that  the  works  should  be  executed  as 
ordinary  public  works  under  tlie  direction  of  French 
engineers.  But  the  contractors  would  be  Germans,  and 
they'  would  provide  their  own  [tersonnel  and  plant,  and 
have  to  pay  the  workmen.  It  is  further  provided  that 
about  one-third  of  the  deliveries  (supplies'^  recpiired 
shall  be  reserved  to  French  industry,  the  third  applying 
to  the  total  deliveries,  and  not  to  each  particular  under- 


taking. Thus,  for  instance,  the  .supplies  for  tlie  Truyere 
and  the  Dordogne  will  be  called  for  wholly  from  French 
industry.  It  is  perhaps  too  early  for  French  industries 
to  have  yet  realised  the  full  significance  of  the  scheme, 
which  a  Paris  contemporary  publishes  without  com- 
u:ent.  It  is  not  quite  clear  whether  the  works  in  con- 
nection with  tiie  three  rivers  in  question  also  include  the 
provision  of  the  hydro-electric  plant,  but  apparently 
this  is  the  case.  If  so,  a  strong  agitation  against  this 
part  of  the  scheme  may  be  expected  on  the  part  of  the 
French  electrical  industry,  and  for  that  matter  influen- 
tial interests  in  the  industrial  railway  branch  have 
already  made  a  protest  against  the  projected  allocation 
of  works  to  German  industry. 


In    the   early    days    of    undergrouml 
Tube  Railway     electric   railways    some    disastrous   fires 
Risks.  took  place,  including  two  in  this  coun- 

try, which  directed  public  attention  to 
the  special  risks  inherent  to.the  operation  of  a  tube  rail- 
way;  but  for  many  years,  thanks  to  the  precautions  that 
were  taken  in  consequence  thereof,  there  has  happily 
been  almost  complete  freedom  from  fires  in  tube  rail- 
ways. The  fatal  accident  which  occurred  on  the  New 
York  underground  railway  on  July  6th  reminds  us  that 
the  risk  cannot  be  entirely  eliminated,  but  if  we  are 
to  believe  the  reports  in  the  daily  Press,  the  conse- 
quences of  this  mishap  might  have  been  trivial  but  for  a 
most  unfortunate  choice  of  fire-extinguishing  apparatus. 
According  to  the  correspondent  of  the  Morning  Post. 
a  short  circuit  gave  rise  to  a  small  fire,  to  which  the 
driver  applied  a  chemical  fire  extinguisher;  an  explo- 
sion took  place,  followed  by  an  outburst  of  noxious  ga.ses. 
which  led  to  a  panic,  and  170  passengers  were  overcome 
by  the  fumes,  three  being  killed  and  many  injured.  It 
is  stated  that  the  chemical  fire  extinguishers  gave  off 
phosgene  gas,  one  of  the  deadly  gases  employed  in  the 
war. 

It  is  easy  to  be  wise  after  the  event :  but  it  is  impos- 
sible entirely  to  acquit  the  responsible  authorities  of 
blame  for  permitting  the  use  of  such  an  objectionable 
and  dangerous  "safeguard."  Absolutely  innocuous 
substances  are  readily  available,  and  we  trust  that  tube 
railway  managers  everywhere  will  see  to  it  at  once  that 
they  are  employed  in  the  place  of  this  compound. 


The  inauguration  of  the  new  L.  and 
Railway  N.W.    electric    train    service    between 

Electrification.  Euston  and  Watford  iuarks  the  comple- 
tion of  a  project  which  has  been  in  hand 
for  many  years,  but  which  has  been  delayed  by  the  war  ; 
particulars  of  the  very  difficult  operations  involved  are 
given  elsewhere  in  thil  issue.  Congratulations  are  due 
to  the  company  on  the  progressive  spirit  in  wliich  it 
has  planned  and  carried  out  this  important  work. 

Sharply  contrasted  with  the  policy  of  the  L.  and  N.W. . 
Co.  is  that  of  the  Great  Eastern  Railway  Co.,  which 
has  had  in  contemplation  a  great  scheme  of  electrifica- 
tion for  some  years,  but  has  apparently  shelved  the 
matter  on  the  excuse  that  the  existing  steam  service  has 
been  very  greatly  improved,  and  is  now  more  efficient 
than  any  other  of  its  kind  in  the  world.  But  it  is  only 
a  postponement  of  the  inevitable,  for  electrification  of 
the  suburban  services  must  surely  come. 

It  is  to  be  regretted  that  whilst  almost  all  the  other 
railway  companies  with  London  termini  are  pushing  on 
with  the  electrification  of  their  suburban  lines,  the 
Great  Eastern,  which  handles  such  an  enormous  traffic 
ar  Liverpool  Street,  should  be  content  with  a  makesliift 
policy.  In  every  case  without  exception,  we  believe, 
where  electricity  has  been  substituted  for  steam,  the  im- 
mediate result  has  been  an  increased  traffic  which  has 
amply  justified  the  outlay  from  the  commercial  point 
of  view — the  technical  advantages  of  the  change  are  not 
in  question — the  passengers  have  benefited  by  a  more 
expeditious  and  comfortable  service,  and  the  pollution 
of  the  atmosphere  has  been  appreciably  reduced.  We 
trust  that  no  long  time  will  elapse  before  the  G.E.R. 
makes  up  its  mind  to  fall  into  line  with  modern  practice. 
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NEW     PLANT    AT    WEST     HAM. 


Aktkr  u  long  period  of  vicissitudes,  the  West  Ham  Elec- 
tricity Department  has  been  able  to  put  some  badly- 
needed  new  plant  into  operation,  the  formal  inaugura- 
tion having  taken  place  yesterday  (Thursday).  The 
undertaking  is  an  important  one,  West  Ham  being 
within  the  Port  of  London ;  in  fact,  its  proximity  to  the 
Metropolis  tends  to  obscure  its  importance  and  the  fact 
that  it  is  the  largest  county  borough  in  the  kingdom. 
The  electrical  history  of  West  Ham  properly  dates  back 
to  the  earlv  'nineties,  when  a  small  phmt  consisting  of 


Fig.  1.— General  View  of  St.wion,  Showing  Cooling   Towers  and  Ponds. 


two  horizontal  Crossley   gas    engines,    each    driving    a 
IS-kW  Bru.sh-Vienna  two-pole  dynamo,   supplied  light- 
ing  energy   to   the   public  hall    and  library  and    a   few- 
adjacent  buildings.       An  Electric  Lighting  Order  was 
obtained   in  1892,   and  five  or  six  years  later   a  single- 
phase,  .")0-cycle  system  was  instituted.      Generation   was 
at  2,000  V,    and   the   distribution   voltage  was   100,  the 
plant  liaving  a  capacity  of  675  kW.       Extensions  soon 
became  necessary,   and  in  1899,  under  the  direction   of 
Mr.  J.  J.  Steinitz,  and  his  assistant,  Mr.,  J.  Kerr  Bock, 
two    1,200-kW    Ferranti    engines    and 
alternators    were    installed,    the    alter- 
nators  being  of   the  copper-disk  arma- 
ture type.     About  this  time  it  was  dis- 
covered   that    an    unlimited    supply    of 
electricity  for  6d.  per  week  was  not  re- 
munerative to  the  undertaking  !      Dur- 
ing 1902  and   lOO.fa  useful  load  in  tlic 
form  of  municipal  tramways  was  added 
to  the  system,  and  in  1904  the  Canning 
Town  station  with  5,900  kW  of  plant 
was  opened.     The  low  charges  of  West 
Ham    are    almost   proverbial,    and    the 
first  move  in  this  direction  (apart  from 
the     6d.     per     week     system      already 
referred  to)  was  the  reduction   of  rates 
to  3d.  per  unit  for  lighting  and  Id.  for 
power,    in    1906.       The    demand    con- 
tinued   to    grow,    and    additions    were 
made  to  the   plant  from   time   to  time, 
until   in    1909   a    contract  for    a   bulk 
supply  to  the  Port  of  London  Authority 
was    entered    into.        This    necessitated 
further  extensions  soon  afterwards ;  the 
P.L.A.  is  now  one  of  the  largest  of  the 
undertaking's  customers.       West  Ham 
was    fortun.'ite   enough    to    install   some 
new    plant    immediately    prior    to    the 
war,  otherwise  the  ban  placed  on  exten- 
sions   during    that    period    would   have   been    felt    more 
severely  by  the  undertaking.        As  it  was,   althougb  the 
lighting  load  fell  off.  the  amount  of  electricity  required 
for  power  purposes  increased,  and  although  the  engineer 
(Mr.  J.  W.  Beauchamp)  managed  to  maintain  the  machi- 
nery in  commission,  the  plant  was  sorely  overtaxed.    Upon 
sncceeding  Mr.   Beauchamp    in    1919,  the   present  engi- 


neer, Mr.  F.  W.  Purse,  interviewed  the  Electricity  Com- 
missioners, and  obtained  their  approval  of  the  instal- 
lation of  a  10,000-kW  turbo-alternator,  together  with 
tiie  necessary  condensing  plant,  boilers,  and  auxiliary 
apparatus.  Tenders  for  this  plant  were  obtained,  and 
contracts  placed  in  October,  1919.  It  was  anticipated 
that  the  plant  would  be  in  service  before  the  ead  of  the 
following  year,  but  owing  to  numerous  labour  troubles, 
nearly  two  years  were  lost,  and  had  it  not  been  that  the 
prevailing  industrial  depression  caused  a  lessening  of 
demand,  the  under- 
taking would  have 
been  faced  with  serious 
consequences. 

The  existing  engine 
room  and  boiler  house 
had  ample  space  for 
accommodating  the 

generating  plant  and 
boilers,  but  a  new 
pump  house,  switch- 
room,  filter  house,  and 
sub-station  were  re- 
quired, and  these,  to- 
gether with  the  foun- 
dations for  the  new 
plant  and  cooling 
towers,  were  all  car- 
ried out  by  direct 
labour  undev  the 
direction  of  the  borough  engineer,  Mr.  J.  G.  Morley. 
Considerable  modifications  of  tlie  circulating  water 
system  were  required  to  ensure  that  the  necessary 
amount  of  water  was  continuously  available.  The  water 
is  taken  from  tlie  River  Lea,  and  the  supply  was  some- 
what restricted  at  low  tide.  To  overcome  tliis  diffi- 
culty, cooling  towers,  made  hy  the  Davenport  Engineer- 
ing Co.,  Ltd,,  have  been  erected  on  the  existing  ponds, 
wliich  have  a  capacity  of  H  million  gallons.  Three 
towers  have  lieen  installed  :  these  are  seen  in  the  general 


Fig.  2.— Bon.Ki:  ITnrsE. 


view  of  tlic  works  (fig.  1).  Tliere  is  ample  accommo- 
datif)n  for  five  more  when  they  become  necessary.  By 
romliining  tlie  use  of  tlie  cooling  towers  at  low  tide  with 
I  he  river  during  the  remainder  of  the  time,  a  full  supply 
of  cooling  water  will  be  ensured  at  a  minimum  tempera- 
ture througliout  the  year.  The  towers  are  85  ft.  long 
by  40  ft.  wide  post  centres,  the  chimneys  are  69  ft.  high, 
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and  the  height  of  the  water  inlet  18  ft.  G  in.  above  the 
foundations.  Each  tower  can  deal  with  350,000  gal.  of 
water  per  hour,  reducing  it  from  93  deg.  F.  to  80  deg.  F. 
The  surface  condensing  plant  was  made  by  Messrs.  Hick, 
Hargreaves  &  Co.,  Ltd.,  and  is  capable  of  condensing 
110,000  lb.  of  steam  per  hour  and  maintaining  a  vacuum 
of  28^  in.  when  supplied  with  cooling  water  at  70  deg. 
F.  The  cooling  surface  amounts  to  17,000  scj.  fi. .  i. 
amount  of  cooling  water  required  being  876,000  gal.  per 
hour.  The  21 -in.  circulating  pumps  are  electrically 
driven,  and  operate  against  a  head  of  50  ft.,  running 
at  720  r.p.m.  The  condensate  extraction  pump  has  a 
capacity  of  16,600  gal.  per  hour,  and  e.xtracts  and  dis- 
charges the  condensate  against  a  head  of  20  ft.  A  Hick- 
breguet  "  Ejectair  "  is  fitted;  this  has  a  capacity  of 
about  90  lb.  of  dry  air  per  hour,  and  is  operated  by  two 
steam  jets  in  series,  with  an  intermediate  condenser, 
this  arrangement  providing  a  higli  degree  of  air  extrac- 
tion combined  with  low  steam  consumption.  The  plant 
i.-!  put  into  operation  l)y  the  opening  of  the  steam  valve 
to  tlie  two  jets  and  tlie  closing  of  the  switches  controlling 
Ihe  circulating  and  extraction  pump  motors.  The 
amount  of  steam  used  Ijy  the  jets  is  only  about  1  per 
cent,  of  that  used  by  the  main  set. 

The  steam-raising  plant,  part  of  which  is  seen  in  fig. 
2,  consists  of  two  Stirling  boilers  and  Green  econo- 
misers,  complete    with    chain-grate    stokers,     and    both 


eiglit-stage  impulse  type,  running  at  3,000  r.p.iu.,  and 
is  one  of  the  first  machines  of  its  size  made  to  run  at 
this  high  speed.  The  design  of  this  turbine  U  similar 
to  that  of  the  smaller  sizes,  but  the  governing  gear  is  of 
special  design.  When  the  speed  rises  above  the  pre- 
determined limit,  the  valve  of  an  oil  relay  is  opened, 
permitting  oil  to  fiow  in  and  operat*  a  piston  whicli 
partially  closes  the  steam  inlet.  By  means  of  links 
attached  to  the  lever  operating  the  steam  valve,  tiie  tur- 
bine is  maintained  at  its  correct  speed,  and  tiie  relay 
valve  at  neutral,  although  the  steam  valve  is  in  a 
different  position.  The  emergency  governor  consists  of 
an  eccentric  steel  ring  normally  kept  in  central  position 
on  the  tail  shaft  by  a  spring.  At  a  fixed  overspeed  the 
centrifugal  effect  of  the  unbalanced  ring  overcomes  the 
compression  of  the  spring,  and  the  ring  moves  outwards 
striking  a  lever  which  operates  the  oil  relay  above  des- 
cribed. This  operation  can  be  effected  by  hand  at  anv 
time  by  pulling  out  a  rod.  The  whole  of  the  gear  is 
enclosed  in  a  circular  box  at  the  front  end  of  the  tur- 
bine, and  is  open  to  inspe&ion  by  the  removal  of  the 
front  cover.  The  steam  pipe  is  16  in.  in  diameter,  and 
is  suital)lc  for  passing  some  150.000  lb.  of  steam  per 
hour.  In  this  pipe  is  a  steam-metering  apparatus  sup- 
plied by  Messrs.  George  Kent.  Ltd.  Forced  lubrication 
is  provided  by  a  pump  supplyinir  oil  to  the  <:overnor 
relays   .nnd   bearings,   at  40  lb.   per   s(|.    in.,    tlnnugh   a 
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forced  and  induced  draught  plant.      The  boilers  are  of  large   duplex    cooler   fitted    in  the    basement.        The  oil 

the     "'Tri-drum  "     type,    fitted    with     integral     super-  drains  back  to  the  front  end  bedplate,   which  acts  as  a 

heaters;  each  boiler  has   35  tubes   in  the  width  and    15  reservoir.      The  turbine  is  connected  to  the  generator  by 

from  front  to  rear,   giving   a  total   of  525  main   lubes.  a   Hexible  coupling.       The    alternator    shaft    carries    a 

The  heating  surface  totals  7,350  sq.   ft.  in  each  boiler,  Hange,  to  which  is  bolted  a  sleeve.      This  sleeve  fits  over, 

and  each  superheater  has  a  heating  surface  of  l,56o  sq.  with  a  slight  clearance,  a  muff  mounted  ou  the  tapered 

ft.     Each   boiler  is  fitted   with   two  Babcock   &   Wilcox  end  of  the  turbine  shaft.     Tiie  drive  is  effected  by  means 

chain-grate  stokers  14  ft.   long  by  8  ft.   wide,  giving  a  of  steol  pins  lying  in  grooves  in  the  opposing  surfaces: 

total   grate  area   per  boiler  of    224    sq.   ft.     The  econo-  these  pins  are  retained  in  position  by  a  ring  at  the  end 

misers  each  have  320  tubes  II  ft.  6  in.  long  and  ih  in.  in  of  the  sleeve. 

diameter.  The  working  pressure  is  210  1b.  per  sq.  in.  The  generator  is  a  two-phase  machine  designed  to  give 
The  superheater  brings  the  steam  temperature  up  to  its  rated  output  at  a  power  factor  of  .75.  The  generated 
042  deg.  F.  The  normal  evaporation  is  52,000  lb.  of  piessure  is  6,600  V  per  phase.  The  two  phases  have  a 
steam  per  hour,  but  the  boilers  are  capable  of  produc-  common  earthed  lead;  tlie  pressure  between  terminals  is 
ing  65,000  io.  on  peak  loads.  The  forced  and  induced  therefore  !).300  V.  The  stator  winding  was  tested  at 
draught  fans  are  of  Messrs.  Davidson's  "  Sirocco"  de-  various  stages  of  its  manufacture,  and  withstood  a  final 
sign ;  the  former  are  30-in.  fans,  each  driven  by  a  test  of  20.000  V  to  eai-th.  The  generator  is  of  the 
26-h.p.  motor,  and  the  latter  are  70  in.  in  diameter,  totally-enclosed  type,  with  cooling  air  delivered  from 
driven  by  65-h.p.  motors.  The  ciiimney  is  8  ft.  6  in.  below  at  each  end  of  the  stator.  and  discharged  both  up- 
iii  internal  diameter,  and  has  an  effective  height  of  wards  and  downwards  from  the  centre  of  the  machine. 
110  ft.  The  ashes,  Ac,  are  discharged  into  wagons  The  cooling  air  required  amounts  to  40.000  cu.  ft.  per 
below  the  boilers.  The  boilers  can  be  fed  with  cold  water  minute  ;  this  is  supplied  by  a  motor-driven  Wower.  The 
or  with  hot  water  from  tlie  oconomisers.  Crosby  feed  air  is  drawn  from  an  extericu-  filter  liouse.  in  whioli  are 
regulators  ensuring  a  >'onstant  water  level  witliin  the  installed  duplicate  air-washers  supplied  by  tlie  Sturte- 
drums.  vant  Engineering  Co..  Ltd.  The  blowers  are  also  dupli- 
The  generating  plant  (figs.  3  and  i)  consists  of  a  tiir-  catod.  and  there  is  still  sufficient  space  for  another  air- 
bine  by  Messrs.  Belliss  il-  Morcom.  direct-coupled  to  a  washer  and  blower.  Emergency  dampers  are  provided 
10,000-kW  Vickers   alternator.     The  turbine   is  of  the  to  automatically  cut  off  the  air  supply  in  the  event  of  a 
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breakdown,  which  would  restrict  damage,  and  warning 
devices  at  tiie  switchboard  indicate  whether  the  dampers 
are  closed  or  open.  ■  -   . 

The  stator  of  the  alteniatur  consists  of  a  one-piece 
cast-iron  liousing  carrying  the  laminated  core,  which  is 
built  up  of  high-grade  stool  laminations  carried  on 
heavy  dovetails  forming  part  of  tlie  frame.  The  core  is 
clamped  tightly  between  heavily-ribbed  cast-iron  end 
plates  brought  into  position  by  l\ydraulic  pressure.  It 
is  ventilated  by  means  of  nuhierous  axial'  passages, 
which  allow  the  air  to  play  upon  every  individual 
larnination.  The  air  flows  from  eacli  end  of  the  machine 
along  these  passages,  and  finally  escapes  into  the  stator 


Fig.    4. — Steam   End   of    Turbo-Alternator  Set. 


frame  b}'  means  of  radial  ventilating  ducts  built  into 
tlie  core  structure.  The  stator  coils  are  carried  in  open 
blots,  and  the  embedded  portion  of  tlie  stator  is  insulated 
witli  mica  applied  under  heat  and  pressure.  The  result- 
ing mica  sheath  is  so  dense  and  solid  as  to  give  the  im- 
pression of  a  metallic  sheath  when  struck.  The  part  of 
the  stator  windings  external  to  the  core  is  also  insulated 
with  mica,  and  here  a  certain  proportioti  of  treated  silk 
fabric  is  used  to  facilitate  the  application  of  the  mica 
to  the  curved  parts  of  the  conductor.  The  end  windings 
are  retained  in  position  by  a  series  of  clamp  plates  and 
heavy  bolts,  securely  stayed  to  the  frame.  The  stator 
complete,  with  the  exception  of  the  end  bells,  weighs 
45J  tons,  but  in  spite  of  this  it  was  built  at  Messrs. 
Vickers's  River  Don  Works  and  transported  as  a  finished 
article  to  the  site. 

The  rotor  body  is  a  special  forging  which  received 
special  heat  treatment,  the  works  having  facilities  beyond 
the  ordinary  for  this  purpose,  owing  to  its  production  of 
large  gun  forgings.  Tests  showed  an  unusual 
uniformity  of  structure.  The  rotor  windings  are  insu- 
lated throughout  with  solid  mica,  the  insulation  between 
the  copper  and  the  body  of  the  rotor  consisting  of  hard- 
pressed  mica  cells  solidly  embedded  in  the  slots  without 
the  interruption  of  any  ventilating  ducts.  The  turns  arc 
insulated  from  one  another  by  solid  mica,  and  similar 
insulation  is  provided  at  the  top  of  the  slot  and  in  the 
end  bells.  Leads  are  bronglit  from  tlio  windings  to  stool 
slip  rings,  one  at  each  end  of  the  shaft,  and  are  embedded 
in  slots  in  the  shaft  and  held  by  metal  wedges.  The  total 
weight  of  the  rotor  is  121  tons.  The  set  is  conipleted  by 
a  direct-coupled  exciter  controlled  by  a  Rrown-Boveri 
automatic  voltage  regulator. 

In  spite  of  the  size  of  the  set.  it  was  completely  assem- 
bled at  the  factory  ahd  tested  under  full-speed  and  over- 


^peed  conditions.  When  running  at  the  rated  kW  load, 
at  unity  power  factor,  an  efficiency  of  95.8  per  cent,  was 
obtained. 

Between  the  generator  and  the  switchboard  a  reactance 
is  included  in  the  high-pressure  leads  to  reduce  the 
severity  of  shock  to  the  machine  in  case  of  short  circuits 
arising  on  tlie  bus-bars  or  beyond  them.  These  react- 
ances are  of  the  oil-immersed,  self-cooled  type,  con- 
structed by  the  Metropolitan-Vickers  Electrical  (,'o.,  Ltd. 
The  switchgear  at  the  station  has  been  reconstructed 
tD  render  if  capable  of  dealing  with  an  ultimate  plant 
capacity  of  70,000  kW.  The  arrangement  consists  of 
a  Ijank  of  generator  gear  fitted  with  oil  circuit-breakers 
with  group  feeders 
connected  to  a  bank  of 
feeder  gear  fitted  with 
medium  rupturing 
capacity  oil  circuit- 
breakers.  The  genera- 
tor gear  is  of  the 
cellular  type,  equipped 
with  single  bus-bars. 
.  lever-type  bus-bar  iso- 
lation switches,  and 
motor  -  operated 
spring  -  controlled  oil 
circuit-breakers.  The 
bus-bars  are  divided 
into  three  sections  by 
jiole  -  operated,  air- 
break  isolating 
switches,  provision  be- 
ing made  for  the 
future  installation  of 
an  oil  circuit-breaker 
for  coupling  sections 
2  and  3.  The  oil  cir- 
cuit-breakers are  of 
the  explosion  pot  type, 
with  two  10-in.  dia- 
meter solid  drawn 
steel  cylinders  per 
phase,  the  niaking  and 
breaking  contacts  be- 
ing mounted  in  od 
and  the  main  current-carrying  contacts  on  the  outside 
at  the  top  of  the  pots,  in  air.  A  separate  compartment 
is  provided  for  each  phase  and  for  each  piece  of  apjjara- 
tus.  The  cubicles  are  arranged  on  two  floors,  the  top 
rtoor  carrying  the  oil  circuit-breakers,  and  the  lower  floor 
the  bus-bars,  instrument  transformers,  and  outgoing 
connections.  The  feeder  switchgear  is  similar  in  design, 
but  of  smaller  dimensions.'  Duplicate  bus-bars  are 
fitted,  which  can  be  divided  into  two  sections  by  means 
of  air-l>reak  isolating  switches.  All  the  switchgear  was 
supplied  bj^  the  British  Thomson-Houston  Co.,  Ltd. 

This  extension  brings  the  total  generating  capacity 
of  the  undertaking  up  to  27,900  kW,  but  Mr.  Purse, 
who  recently  arranged  a  personally-conducted  tour  of 
the  w'orks  for  representatives  of  the  Press,  informs  us 
that  a  similar  extension  is  contemplated  in  tlie  near 
future. 


Poland's  HIectrical  Industry. — .\ccording  to  the  recent  re- 
)Mirt  liy  ii.M.  Commorcial  Secretaiy  at  Warsaw,  the  Polish 
electrical  ensineorinfi  industry  developed  satisfactorily  during 
1!)'2I.  The  embarco  on  the  export  of  electrical  goods  from  Ger- 
many t-o  Poland  has  emancipated  the  industry,  and  certain 
articles,  such  as  projectors,  regulators,  &c.,  are  now  being 
manufactured  in  Poland,  whilst  before  the  war  they  were  im- 
ported exclusively  from  Germany.  The  construction  of  dyna- 
mos and  motors  will  bo  taken  up  before  long  by  two  factories, 
one  at  Warsaw  and  the  other  at  Zychlin.  The  finst  i«  a  Polish 
undertaking,  whilst  the  second  is  subsidised  by  Swi.ss  capital. 
The  mannfactnrt'  i>!  I'ables  has  also  begun,  and  two  plants  are 
in  cour.so  of  construction.  Electric  lamps  are-  made  in  two 
factories  in  Poland,  which  are  developing  satisfactorily,  but 
Dutch  laniiw  are  being  offered  and  compete  successfully  with 
the  local  article.  -\lthough  the  importation  of  goods  from 
Germany  is  hampered  by  great  difficulties  and  takes  place  only 
in  a  roundabout  wav.  Germnn  offers  are  cheaper  than  those 
which  are  re<,'eived  from  Holland,  France.  Great  Britain,  auU 
other  countries  with  a  higher  currency. 
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Following  the  notification  that  sniull  public  generating 
stations  below  50-kW  capacity  may  be  started  without 
permission  being  obtained  from  the  Electricity  Commis- 
sioners, inquiries  will  probably  be  made  as  to  how 
such  ventures  may  be  started  with  reasonable  prospects 
of  paying  their  way.  There  are  two  or  tliree  ways  in 
which  such  concerns  are  usually  brought  into  being,  but 
it  may  be  said,  as  the  result  of  considerable  experience 
and  observation,  that  there  is  only  one  method  by  which 
the  best  success  can  be  attained. 

In  some  cases  a  few  public-spirited  folk  get  together, 
discuss  the  matter,  and  then  hand  the  project  over  to  a 
firm  of  wiring  contractors  to  carry  out  and  run  for  them. 
In  other  instances,  such  a  firm,  or  a  manufacturing  firm 
or  syndicate,  will  offer  to  put  the  plant  down  if  a  cer- 
tain sum  is  found  in  the  district. 

In  neither  case  has  the  concern  the  best  chance  of  suc- 
cess;  and  with  siich  diminutive  plant  every  point  must 
be  watched  if  any  success  worth  having  is  to  be  achieved. 

The  wiring  contracting  firm  is  mainly  concerned,  and 
quite  properly  so,  with  profits  made  on  each  contract 
undertaken,  and  the  greater  the  amount  expended  the 
greater  share  does  it  receive  of  the  funds  subscribed ;  in 
most  cases  it  has  not,  or  at  any  rate  does  not  exercise, 
tlie  necessary  foresight  and  restraint  in  its  hunt  for 
immediate  profits ;  nor  has  it  the  time  or  staff  to  devote 
tT  the  correct  organisation  of  the  scheme.  In  many 
eases  it  is  quite  evident  from  the  plant  installed,  the 
system  advocated,  and  the  amounts  charged  for  plant 
and  erection,  that  little  is  cared,  and  less  understood, 
about  the  principles  on  which  such  concerns  must  be  in- 
stalled and  run  if  they  are  to  pay  a  return  on  the  money 
laid   out. 

With  a  firm  of  manufacturers,  or  a  contracting 
syndicate,  the  idea  of  immediate  profit  is  also  well  to  tlie 
fore ;  and  whilst  a  portion  of  the  purchase-money  ma}' 
be  left  over,  or  found  ostensibly  by  the  firm,  yet  the 
prices  quoted  and  the  amounts  actually  paid  over  on 
account  by  the  supply  company  leave  the  contracting  firm 
a  reasonable  margin ;  so  that,  the  outstanding  charges 
which  are  in  the  nature  of  a  lien  on  the  whole  concern, 
leave  a  handsome  profit  to  the  contractors  and  a  swollen 
capital  account  for  the  supply  concern.  Even  with  the 
best  intentions,  such  a  firm  owes  its  first  duty  to  its  own 
shareholders,  and  the  supply  company  is  under  the 
decided  drawback  of  being  tied  to  one  firm's  products 
for  its  plant. 

It  may  be  urged  that  in  both  cases,  moderation  now 
will  help  the  small  supply  concern  to  pay  its  way,  order 
further  plant,  and  so  extend  the  use  of  electrical  appara- 
tus of  all  types;  and  that  the  contracting  firms  in 
question  will  recognise  this  fact  and  act  on  it.  Whether 
tliey  recognise  the  fact  or  not  is  not  known ;  that  they 
d)  not  act  on  it  is  evident  from  man^'  cases  up  and 
down  the  country,  in  which  such  small  concerns  are 
found  unable  to  pay  theii'  way  or  raise  further  capital, 
although  a  paying  load  is  nt  their  doors  almost  pleading 
to  be  connected. 

The  only  sound  method  of  starting  such  sujiplies  is 
to  place  the  matter  in  the  hands  of  an  independent 
engineer  who  has  made  a  r'occial  study  of  such  concerns  ; 
to  allow  him  to  purchase  plant  in  the  open  market,  and 
to  insist  on  his  taking  a  good  portion  of  his  remunera- 
tion in  shares  in  the  company.  He  is  tlien  bound  to  do 
his  utmost  to  make  the  concern  pay.  and  pav  well,  both 
in  order  to  obtain  dividends  from  his  holdini:.  and  to 
make  that  holdinir  wortli  more  than  ])a|H'r.  Were  this 
practice  followed  out,  there  woidd  be  few  villaues  with- 
out a  supply,  and  few  farms  in  our  ••igricidtural  districts 
larking  the  I)enefit  of  electric  power   and  light. 

Tlie  villagrer,  from  squire  to  farm  labourer,  wants 
a  better  light ;  the  former  would  be  glad  to  ho  relieved 
of  his  own  private  plant,  and  the  latter  to  be  done  with 
candles  or  oil  lamps.     Moreover,  no  farmer,  after  once 


experiencing  the  convenience  of  power  on  tap,  would 
put  up  with  the  trouble  and  dirt  of  running  hig  own 
engine.  The  farmer  wants  power  in  summer  to  help 
him  through  iiis  mowing  and  reaping,  and  later  on  for 
his  thrashing;  in  the  winter  he  wants  smaller  amounts 
of  power  for  root  chopping,  &c.,  rather  more  light,  an 
electric  iron  or  two,  and  an  odd  radiator  for  his  sanctum 
sanctorum.  On  the  other  hand,  the  squire,  who 
uses  little  light  in  summer,  wants  abundance  in  the 
winter;  he  will  use  several  radiators  and  irons,  and 
so  -make  up  for  the  farm  plant,  which  gives  its  heaviest 
load  in  the  summer  and  early  autumn. 

One  of  the  rocks  on  which  such  concerns  come  to  grief 
is  that  of  charging  too  low  a  price  for  energy.  What  is 
a  heavy  and  even  prepo.sterous  price  in  a  town  of  30,000 
inhabitants  will  be  fouiul  attractive  in  small  communi- 
ties of  3,000  inhabitants  or  less;  in  pre-war  davs  many 
such  plants  started  witii  an  initial  charge  of  6d.  a  unit, 
and  could  hardly  make  ends  meet.  Several  places  with 
which  the  writer  was  in  close  touch  charged  8d.  per  unit, 
and  paid  their  way  comfortably  on  smaller  outputs  than 
places  charging  6d.  The  reason  was  that  electricity, 
even  at  what  looked  to  the  town  dweller  an  extortionate 
price,  was  so  much  cheaper,  better,  cleaner,  and  more 
convenient  than  the  older  methods  of  illumination,  that 
folks  were  more  than  pleased  to  pay  at  that  rate ;  and 
stated  that  they  found  it  economical  compared  with  what 
they  had  previously  used. 

With  such  small  concerns  it  must  never  be  forgotten 
that  the  apparently  contemptible  sum  of  £25  may  make 
all  the  difference  between  a  4  per  cent,  and  a  5  or  5A  per 
cent,  dividend :  and  that  where  4  per  cent,  looks 
meagre,  5  or  5h  per  cent,  is  treated  as  very  passable. 
This  may  not  be  a  philosophical  view  of  the  case,  but 
it  is  the  view  which  the  majoritv  of  people  will  take;  in 
short,  it  is  hurnan  nature  as  it  is.  and  the  wise  man 
works   accordingly. 

Wiilst  grave  mistakes  can  be  made  in  the  choice  of 
plant  and  site,  undoubtedly  the  most  serious  are  made 
in  connection  with  the  financins:  of  such  schemes  :  the 
policy  here  advocated  is  that  of-having  no  one  drawinfj 
a  profit  from  the  concern  unless  he  or  thev  have  a  con- 
siderable personal  stake  in  the  venture,  either  in  actual 
cash  or  in  work  for  the  concern. 

On  the  matter  of  plant,  the  water-power  plant  is  still 
one  which  must  be  treated  with  caution  until  it  is 
thoroughly  investigated.  There  is  .".t  leasf  one  concern 
t  >  the  writer's  knowledsje  which  started  up  with  a  con- 
siderable flourish  on  water-power,  and  then  found  out 
afterwards  that  tlie  water  belontred  to  someone  else,  who 
made  an  extortionate  demand  for  the  right  to  use  the 
water  ;  and.  not  being  satisfied,  promptly  shut  down  the 
whole  concern  by  stopping  the  supplv  to  the  turbine. 

Another  bugbear,  and  one  which  i.'?  nearly  as  deadly 
as  the  "  existin<r  adequate  water-power  "  snare,  is  the 
suitable  unused  builditiir.  Often  such  places  .iro  too  fa» 
from  the  centre  of  demand  to  be  economical  in  the  matter 
of  mains;  or  they  will  cost  too  much  for  alterations  and 
adaptation.  The  very  fact  that  so  many  of  these  old 
places  have  walls  of  immense  thickness  may  be  an  advnn- 
tacre  if  protection  from  possible  air  raids  durini;  fTiture 
wars  is  the  object:  but  they  have  no  advantage  over  a 
lisrht  structure  which  can  be  ^^OVE^)  and  ertended  at 
one  end  nt  sliirht  cost  when  necessary.  Pases  have 
arisen  where  such  old  buildings  have  been  bousfht  at 
what  looked  to  lie  a  verv  low  price,  in  which  the  cost 
of  alteration  has  been  simplv  terrific.  One  cannot  cut 
back  a  l.'ith  centurv  .1  ft.  wall  to  a  depth  of  8  in.  over 
an  area  of  nearly  400  sq.  ft.  for  nothinc  :  and  yet  tJii" 
item  appeared  in  the  cost  of  puttins;  in  a  xfrond 
nvneratiniT  set  in  a  village  lightinsr  works.  Apparently 
the  idea  had  been  flidt.  when  wanted,  snace  ronld  be 
obtained  bv  knocking  down  the  end  wall,  and  when 
this  was  about  to  be  started  on,  the  fact  was  discovered 
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tliat  the  wall  was  3  ft.  thick,  and  had  been  liuilt  better 
than  tlie  builder  knew. 

Another  point  on  which  many  small  concerns  -,'0 
astrav  is  in  not  keeping  proper  books,  and  in  not  insist- 
iiiir  on  their  assistants  or  otKcials  getting  a  receipt  with 
jitll  details  for  all  money  spent.  This,  indeed,  is  a 
prolific  source  of  what  perhaps  is  best  termed  "leakage.'' 
Another  point  to  be  avoided  at  all  costs  is  the  receiving 
ol'  accommodation  from  makers  of  plant  or  from  firms 
of  contractors.  As  a  rule,  extravagant  int<'re<t  is  de- 
manded   and  oljtained    for  such   acconiiiiodation.    wliilst 


the  more  serious  (Irawl)ack  that  the  concern  is  tied  hand 
and  foot  to  that  firm  is,  in  itself,  ipiite  sufficient  to 
prevent  the  supply  company  from  paying  its  way. 

Such  concerns  would  be  of  immense  use  to  the  districts 
in  which  they  worked,  would  create  an  electricity-\ising 
public  against  the  time  when  the  large  area  supply 
scheme  can  reach  them,  and  would,  abovo  all,  give  profit- 
able employment  to  many  of  our  firms.  They  must,  how- 
ever, be  administered  strictly  from  the  ]ioint  of  view  of 
the  supply  company's  interests,  and  not  from  tliat  of  any 
viarticidar  firm. 


A    VERY     BAD    CONSUMER. 


By 


DISTRIBUTOR." 


1  WOULD  explain  that  I  represent  the  outside  department 
of  an  electricity  supply  undertaking.  The  members  of 
our  inside  department  have  for  a  long  while  past  been 
very  busy  with  their  works  costs.  They  are  all  enthusi- 
asts, and  have  brought  the  business  to  quite  a  fine  art. 
On  the  least  provocation  they  will  eipatiate  on  the  life 
history  of  the  unit,  tracing  it  by  easy  stages  from  its 
chrysalis  stage  as  a  calorie  in  the  boiler-house,  through 
its  water  stage  as  a  British  tliermal  unit,  pausing  to 
lament  the  terrific  mortality  in  latent  heat  in  the  con- 
denser, and  finally  pointing  with  pride  to  the  finished 
article  emerging  as  a  fully-Hedged  B.O.T.  unit  from  tlie 
C, 000- volt  bus-bars.  They  will  tell  you  exactlj-  what  it 
has  cost  to  three  places  of  decimals  at  any  stage  of  its 
career.  Xo  secrets  are  liid  from  them,  and  they  can 
state  witli  confidence  exactly  what  it  costs  them  to  supply 
each  individual  consumer. 

It  was  only  natural  that  such  enthusiasm  should  arouse 
some  echo,  even  in  the  more  sluggish  brains  of  tlie  out- 
side department.  Hitherto,  I  fear,  we  had  paid  insuffi- 
cient attention  to  the  transit  of  the  agile  unit  from  the 
aforesaid  bus-bars  to  the  consumer's  cut-out,  and,  pro- 
vided that  it  arrived  intact,  without  having  strayed  to 
earth  on  the  way,  we  were  duly  thankful,  and  there  the 
matter  ended.  But  not  so  now.  Recently  we  investi- 
gated the  relative  value  to  the  undei'taking  of  our 
different  classes  of  consumers.  Among  these  we  foTind  a 
very  objectionable  one  from  our  point  of  view.  He  was 
among  the  first,  if  not  the  very  first,  of  our  consumers, 
when  the  undertaking  started  years  ago.  His  demand, 
which  in  the  early  days  of  the  undertaking  had  been 
almost  negligible,  had  gradually  increased  until  it  had 
reached  quite  a  considerable  figure,  to  be  exact,  180  kilo- 
watts. The  most  unfortunate  part  of  the  business  was 
that  his  maximum  demand  invariably  seemed  to  coincide 
with  our  peak-load.  In  fact,  he  seemed  to  take  a  most 
unholy  delight  in  coming  on  when  we  were  in  the  worst 
position  to  deal'with  him.  At  week-ends  and  on  early  clos- 
ing days  he  was  conspicuous  by  his  absence.  Naturally 
we  consulted  the  inside  department  about  him.  and  with 
the  aid  of  a  pencil  and  the  back  of  an  envelope  they  were 
able  clearly  to  demonstrate  to  us  that  he  was  actually 
costing  them  £8  per  kilowatt  and  .Sd.  per  unit  at  the 
bus-bars.  I  forgot  to  mention  that  his  load  factor  was 
a  (piite  insignificant  figure,  probably  less  than  10  per 
cent.  On  a  demand  basis  alone  he  was  therefore  cost- 
ing us  £1,440  per  annum.  It  was  about  this  time  that 
wp  iriade  an  appalling  discovery.  Readers  in  well- 
regulated  departments  must  please  spare  their  com- 
ments. This  consumer  hnd  never  harl  n  meter  coniievied . 
From  the  very  start  he  had  contribute'd  absolutely 
nothing  to  our  expenses.  This  was  really  a  very  serious 
matter  for  us.  but  I  am  inclined  to  tliink  that  we  were 
no  worse  off  than  a  great  many  other  undertakings,  and 
I  think  you  will  agree  that  this  is  so  when  I  explain 
that  otir  consumer  was  represented  by  our  d.c.  feeder 
system  and  that  the  apparatus  wherewith  he  disposed  of 
energy  consisted  of  five  direct-current  cables  of  an  aver- 
age length  of  1.100  yards  ami  of  quite  substantial  cross- 
section  :  in  fact,  none  was  less  than  .5  and  one  was  a 
.7.  They  were  none  of  them  worked  ahovc  1.000  amps. 
per  sq.  in.,  and.  generally  speaking,  we  had  considered 


that  they  were  doing  the  job  quite  nicely.  Now,  at  a 
]ieak-load  of  1,500  kW,  we  found  that  we  had  to  have 
a  bus-bar  pressure  of  520  volts  to  give  -160  volts  at  tlic 
feeder  pillars,  making  a  loss  in  kilowatts  of  2,000 x 
GO/1,000,  i.e.,  reckoning  approximately  2  amps,  per 
k\V,  which  comes  out  at  our  consumer's  demand  of 
ISO  kW  at  the  bus-bars. 

Now,  it  happened  that  at  this  time  we  had  in  hand  a 
G,600-volt,  3-phase  feeder  to  an  outlying  district,  and 
I  find  that  by  incurring  a  trifling  additional  expense 
we  can  divert  this  through  the  centre  of  our  d.c.  area, 
which,  fortunately,  is  of  quite  a  small  radius,  although 
at  an  average  distance  of  1,100  yards  from  the  works. 
We  have  at  the  works  a  500-kW  rotar}'  converter  which 
it  would  be  possible  to  transfer  to  the  centre  of  the  d.c. 
area,  the  whole  alteration  being  carried  out  at  a  cost  of 
probably  £2,000.  It  is  interesting  to  consider  the  effect 
which  this  rearrangement  will  have  upon  our  trans- 
mission losses.  By  taking  up  500  kW  of  the  d.c.  peak- 
load  on  our  three-phase  feeder  we  shall  ease  the  d.c. 
feeders  by  this  amount,  and  as  the  losses  vary  as  tlic 
square  of  the  load  carried,  we  shall  reduce  the  loss  in 
these  at  peak-load  to  180x1.000x1,000/1,500x1,500 
=  80  kW.  We  shall  therefore  have  actually  removed  lOO 
kW  from  our  peak-load,  less  the  kilow-att  loss  in  carrying 
500  kW  on  our  new  three-phase  feeder.  The  new  feeder 
will  probably  be  .2  sq.  in.  per  phase,  and  therefore  th." 
loss  can  be  calculated  as  follows  :  — Assume  the  new  feeder 
to  be  already,  carrying  1,000  kW  before  the  additional 
500  kW  from  the  d.c.  system  is  put  on  it.  Resistance  per 
phase,  .125w.  At  unity  p.f.  1,000  kW  =  88  anqis., 
and  therefore  tlie  drop  per  phase  =  88  x  .125  =  11  volts, 
and  the  droji  between  phase3  =  11  x  1.732  =  19  volts. 

The  actual  kilowatt  loss  will  be  ^3  X  drop  between, 
phases  x  cMr/-e«/t/l, 000  =  1.732  x  19  x  88/1,000  =  2.9  kW 
when  the  load  conveyed  is  1,000  kW.  The  500  kW  con- 
veyed to  the  sub-station  for  conversion  to  d.c.  will  in- 
crease the  load  on  the  three-phase  feeder  to  1 ,500  kW, 
and  the  total  loss  up  to  the  sub-station  will  vary  as  the 
square  of  the  load  carried,  and  will  therefore  be  2.9  x 
1,500x1,500/1,000x1,000  =  6.6  kW.  The  additional 
loss,  therefore,  due  to  the  500  kW  on  the  threc-)iliase 
feeder  will  be  6.6-2.9  kW  =  3.7  kW,  and  this  must  be 
deducted  from  the  saving  of  100  kW  mentioned  above, 
leaving  an  actual  saving  of  96.3  kW. 

The  old  and  the  new  arrangements  may  tlierel'orc  lir 
contrasted    as    follows:  — 


Niow  .\l!llA^'(:l•.^^■;N■|'. 
D.c.     pcak-luad,      I,(KK) 


Oi.ii  .'\hran(;kment. 
D.c.  pcak-loa.l,  l.ofK)  kW ; 
kW  necessary   at  bus-bars  kW ; 

to       overcome        main.s  k\V   necessary    at    iui.';- 

ili'op  ISO        bars       to      overcome 

mains  drop              ...        80 
kW   to  overcome  extra 
drop    in    three-phase 
feeder     due     to     500 
kW    load       3.7 


.     180  Total    ... 

L'liicnt,   96.3  kW,   at  £8  = 


...     83.7 
:  £770.1 


Total 
Saving   on  new  a 
per  annum. 

I  have  not  includid  the  running  lOiarges  for  the  units 
lost  in   mains,   but   the  saving  on    these  will   be   in  pro- 
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portion.  Allowing  for  an  attendant  to  run  the  rotary 
plant  at  tiie  sub-station  for  a  few  hours  over  the  peak- 
load  each  evening,  we  shall  still  have  a  considerable 
margin  of  saving,  and,  incidentally,  we  have  also  solved 
the  problem  of  how  to  increase  our  d.c.  capacity  to  meet 
aa  increased  demand  for  some  years  to  come  without 
layinj;'  additional  d.c.  feeders,  and  this  at  a  compara- 
tivel}'  trifling  cost. 

Further,  as  we  hope  to  install  a  system  of  remote  con- 
trol from  the  works,  as  described  in  one  of  your  issues 
in,  I  believe,  June,  1920,  we  may  be  able  to  dispense 
with  the  attendant  entirely,  with  a  consequent  further 
saving.  This  system,  I  believe,  required  an  attendant 
t'>  start  up  the  sub-station  plant  only,  which  then  re- 
ceived the  regulating  portion  of  the  field  current  from 
the  central  station.  It  had  the  advantage  of  being  very- 
cheap  in  first  cost,  and  has,  I  understand,  been  working 
quite  satisfactorily  for  some  time  in  at  least  one  under- 
taking. 

Now  to  come  to  the  moral  of  my  talc.  A  man's  pros- 
I)erity  is  in  proportion  not  to  his  total  income,  but  to 
the  difference  between  his  income  and  his  expenditure, 
and  he  maj'  become  better  off  either  by  increasing  his 
income  or  decreasing  his  expenditure.  And  so  with 
electricity  supply  undertakings.  In  these  strenuous 
days  we  spend  a  lot  of  time  finding  new  consumers  and 
selling  them  a  lot  of  units,  often  at  a  cut  price,  which 
leaves  very  little  margin  for  profit.  Thus  a  con.sunier 
who  uses  half  a  million  units  may  very  well  only  bring 
in  a  net  profit  of  £200,  and  a  saving  such  as  that  out- 
lined above  should  therefore  be  equivalent  to  several  sucli 
consumers,  although  it  is  seldom  that  this  relative 
iniportanoe  of  saviiig  in  mains  losses  is  .•ip|ireriated  to 
the  extent  that  it  sh<iuld  lie. 


ELECTRICITY     .SUPPLY     IN     LONDON. 

Ij.C.C.  Special  Committee's  Report. 
The  serious  report  by  its  Special  Committee  on  London's 
electricity  supply,  of  which  Mr.  G.  H.  Hume  is  chairman, 
that  was  submitted  to  the  London  County  Council  at  Sts 
meeting  on  July  4th,  needs  careful  consideration.  The  gravity 
of  the  matter  apparently  rests  on  the  persistent  efforts  of 
certain  private  interests  to  obtain  powers  to  build  electricity 
generating  stations  that  will,  according  to  the  report,  delay 
or  indeed  render  impossible,  the  estalilishment  of  a  Joint 
Electricity  Autliority  for  the  London  and  Home  Counties 
Electricity  District  under  the  Electricity    (Supply)   Act,  191"J. 

The  granting  of  the  Electricity  Commissioners'  consent  to 
the  erection  by  the  County  of  London  Electric  Supply  Co., 
Ltd.,  of  what  would  appear  to  be,  in  the  light  of  the  various 
utterances  which  have  been  made  by  the  Connmssiouers  from 
time  to  time,  the  first  instalment  of  a  supei-pmver  station 
for  Greater  London  r;r.scs  very  important  issues  in  relation 
to  the  further  development  of  "electricity  supply  in  the  area. 
The  Commissioners'  consent  to  the  erection  of  a  l(X),lHX)-k\\' 
.station  at  Barking  was  (in  the  language  of  the  agreement 
between  the  County  of  liondou  Co.  and  the  London  Joint 
Committee,  1920,  Ltd.,  that  was  read  to  tlie  Connni-ssioners 
at  their  inquiry)  "  for  Ihe  needs  of  the  County  Oo.'s  own 
statutory  obligations  only."  Whether  or  not  that  station 
would  later  be  made  a  capital  station  for  wider  purposes 
was  to  be  a  matter  for  the  consideration  of  the  future  Joint 
Authority,  in  the  first  instance,  and  for  subsequent  approval 
by  the  Commissioners.  The  latter,  however,  in  their  deci- 
.sions  upon  the  schemes  submitted  to  them  at  tlie  inquiry  in- 
dicated that  they  proposed  that  the  Barking  site  should  be 
utilised  for  the  construction  of  the  first  capital  station  for 
the  London  .ind  Home  Counties  Electricity  District. 

In  view  of  the  fact  that  the  Barking  scheme  had  up  to  that 
time  been  considered  solely  from  the  standpoint  of  the  elec- 
tion of  a  .station  to  enalile'thc  County  of  London  Co.  to  fiiltil 
its  own  .statutory  obligations  of  supply,  it  was  felt  by  the 
li.C.C.  Conmiittee  that  this  declaration  by  the  Commissioners 
made  the  question  and  the  conditions  to  l)e  attached  to  their 
consent  to  the  establishment  of  the  station  of  the  utmost 
importance.  The  broad  impression  which  the  draft  consent 
originally  proposed  by  the  Conunissioners  created  in  the 
nund  of  the  li.C.C.  Committee  was  that  it  unduly  favoured 
the  ('ounly  of  T,ondon  Co..  and  tliat  it  was  framed  in  a  wa\ 
which  was  likely  to  make  it  dilTicult — to  .say  the  least— for 
the  Joint  Authority,  when  the  time  arrived,  to  exercise  its 
right  of  purchase  with  due  regard  to  the  public  interest. 


The  li.C.C.  Committee  is  of  the  opinion  that  the  condition* 
which  have  been  imposed  by  the  Commissioners  on  the  Couu»t 
of  Loudon  Co.  still  justify  this  general  criticism,  but  it  ap- 
preciates that  the  position  has  been  improved  by  certain  of 
the  modifications  which  have  been  made  at  the  instance  of 
the  L.C.C.  Nevertheless,  it  still  considers  that  it  is  a  matter 
for  regret  that  it  has  not  been  found  poesible  to  take  tbv 
nece.'..sary  steps  for  setting  up  a  Joint  Electricity  Authority 
for  Greater  London  before  consent  was  given  to  ii  scheme 
which  must  largely  predetermine  the  policy  of  that  Authority. 

The  L.C.C. 's  position  as  the  purchasing  authority  of  the 
undertakings  of  the  Liondon  electricity  supply  compaqies  waa 
again  involved  during  the  recent  inquiry  by  the  Electricity 
Commissioners  with  respect  to  the  applications  made  by  the 
Managing  Committee  of  the  South-Easterij  &  Chatham  Rail- 
way Co.,  and  the  West  Kent  Electricity  Co.,  Ltd.,  for  con- 
sent to  the  estabhshmeut  of  new  electricity  generating  sta- 
tions at  Angerstein's  Wharf,  Charlton,  and  at  Belvedere, 
Erith,  respectively.  The  Railway  Co.'s  proposal  was  not  op- 
posed by  the  L.C.C,  and  it  was  admitted  in  evidence  at 
the  inquiry  by  the  promoters  of  the  West  Kent  Co.'a 
scheme  that  that  counter  scheme  would  fall  to  the  ground 
if  the  Railway  Co.'s  proposal  were  to  receive  the  Electricity 
Commi.s.sioners'  approval. 

Tlie  position  of  the  West  Kent  Co.  is  a  somewhat  peculiar 
one :  it  is  authorised  under  certain  Acts  of  Parliament  to 
supply  electricity  in  various  parts  of  Kent,  and  up  to  the 
present  it  has  been  financed  by  the  South  Metropolitan  Elec- 
tric Power  Co.,  one  of  the  London  distributing  undertakings 
which  is  purchasiible  in  due  course  by  the  L.C.C.  More- 
over, the  West  Kent  Co.  has  not  so  far  built  a  generating 
.station  itself,  all  the  electricity  dealt  with  by  it  having  been 
.supplied  by  the  South  Metropolitan  Co.'s  station  at  Black- 
wall  Point. 

It  was  .stated  in  evidence  at  the  inquiry  that  all  the  sharea 
in  the  West  Kent  Co.  are  held  by  the  South  Metropolitan 
Co.;  in  1918  the  shares  of  the  latter  concern  were  taken  over 
by  a  group  of  companies  so  that  the  result  of  this  financial 
adjustment  is  that  of  the  total  issued  capital,  £165.000,  of 
the  South  Metropolitan  Co.,  ±'97.082  is  held  by  the  Metro- 
politan Carriage,  Wagon  &  Finance  Co.,  £.53.386  is  held  by 
Messrs.  Vickers.  Ltcl..  and  ;£.5..338  by  a  financial  concern 
known  as  "  Electric  Holdings.  Ltd."  These  three  holdipgi 
repre.sent  94.5  per  cent,  of  the  total  issued  ordinary  capital 
of  the  South  Metropolitan  Co.,^nd  the  relation  of  the  latter 
with  the  above-named  financing  companies  becomes  of 
special  importance  when  the  financial  proposals  underlying 
the  West  Kent  Co.'s  scheme  are  considered. 

The  L.C.C.  Committee  contends,  therefore,  that  if  thr 
scheme  is  sanctioned,  the  West  Kent  Co..  as  a  statutory  con- 
cern .sanctioned  by  Parliament,  with  certain  definite  respon- 
sibihties  and  privileges,  will  cease  to  exist  except  in  name 
and  its  place  will,  in  effect,  be  taken  by  the  various  financial 
interests  referred  to  above.  Another  point  in  connection  with 
the  West  Kent  Co.'s  srlieme  that  is  of  special  interest  to 
the  L.C.C.  is  the  purchasability  of  the  new  station  if  author- 
i.seil.  The  application  for  [X'rmission  to  build  it  was  sub- 
mitted on  the  basis  of  the  new  station  not  l)eing  purchas- 
able, but  that  it  should  belong  in  perpetuity  to  the  West 
Kent  Co.  The  promoters  of  the  scheme  are  not  prepared 
to  accept  a  provision  for  the  purchase  Of  the  Belvedere  under- 
taking, similar  to  that  which  has  been  prescribed  in  the  case 
of  the  County  of  London  Co.'s  Barking  station. 

During  the  inquiry  the  County  of  London  Co.  intimated 
that  it  was  prepared  to  place  before  the  Electricity  Commis- 
sioners an  alternative  offer  for  the  supply  of  electricity  from 
its  Balking  station  for  the  operation  of  the  South-Eastem 
and  Chatham  Railway.  From  evidence  submitted  at  thp 
inquiry  it  appeared  that  in  order  to  enable  the  County  of 
London  Co.  to  deal  with  the  railway  load  it  was  proposed 
t.i  in.stall  four  35,000  kW  generating  .<;ets  in  the  Barkim;' 
st.ntion.  making  a  total  of  MO.OOO  kW,  in  place  of  the  lOO.OtK) 
kW   originally   contemplated. 

This  point  is  of  importance  in  view  of  the  declaration  by 
the  Electricity  Commi.isioners,  mentioned  above,  that  tliei' 
consent  to  the  erection  of  the  Barking  station  was  for  an  in- 
stallation of  fOO.OOO  kW  for  the  needs  of  the  County-  i.f 
l.oiulon  Co.'s  own  statutory  obligations  only,  and  that  thev 
did  lint  (li'sii<>  in  anv  wav  to  fetter  the  freedom  of  action  of 
any  .loiiit  Electricity  \uthority  that  might  be  set  up  there- 
after, with  regard  to  the  arrangements  to  lie  made  for  the 
general  supply  of  the  London  area.  The  L.C.C.  Committor 
contends  that  if  the  Barking  scheme  is  to  lie  expanded  in 
this  indirect  way  before  the  erection  of  the  st^ition  is  even 
commenced,  the  .Joint  .\nthority  will  lie  committed  to  its 
development  in  a  wa*'  which  it  is  impo.^wible  t<i  foresee,  or. 
if  its  development  for  other  than  its  ostensible  purixise  be 
contrary  to  sound  policy,  to  guard  against.  Tij  this  omnec- 
tion  attention  is  drawn  to  the  recent  stflteinent  by  the  Parli.i- 
mentary  Secretary  to  the  Miiustry  of  Transixirt.  in  reply  to 
a  question  in  the  Hoii.se  of  Commons,  that  iu  the  event  of 
Ihe  S.R.  *  C.  Railway  Co.  accepting  the  offer  of  the  County 
of  London  Co.  a  further  inquirv  under  Section  11  of  the  Elec- 
tricity (Supply)  Act.  1010,  would  not  l>o  held.  In  view  of  the 
incioase  now  sugge.sted  by  40  per  cent,  of  the  c.ipacitv  cf 
Ihe  Barking  station  as  originally  propo.sed.  the  above  admi.<- 
sion  is  .significant,  having  regard  to  the  L.C.C. 's  apprehen- 
sion as  to  the  real  purpo.ie  of  the  Barking  scheme  .ind  the 
extent  to  which  the  consent  given  thereto  is  likely  to  affect 
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the  freedom  of  action  of  the  Joint  Authority,  if  not  the  pos- 
"sibility  of  setting  up  a  Joint  Authority  at  all  on  satisfactory 
Bnes. 

■  The  evidence  given  by  Mr.  W.  F.  Fladgate,  chairman  ot 
■the  London  Electricity  Joint  Committee,  1920,  Ltd.,  towards 
the  end  of  the  recent  ipquiiy  as  to  the  ability  of  the  com- 
panies included  in  his  group  to  supply  electricity  to  the  S.E. 
and  C.  Railway  Co.  during  the  lirst  stage  of  the  electrifica- 
tion of  its  suburban  line,  has  an  important  bearing  upon  the 
-establishment  of  a  Joint  Electricity  Authority  for  the  London 
area.  Mr.  W.  F.  Fladgate  strongly  favoured  the  possibility 
of  two  Joint  Authorities  being  formed,  one  for  the  companies 
■and  the  other  for  the  local  authorities.  The  formation  of  two 
such  bodies  would,  he  explained,  not  in  the  lea.st  prevent 
their  combination  for  mutual  benefit  later,  whereas  they 
naight  have  to  wait  indefinitely  to  combine  both  local  authori- 
ties and  companies  in  one  undertaking. 

He  was  perfectly  certain  that  a  very  short  delay  uould 
enable  him  to  bring  together  all  the  important  Londou  com- 
panies; and  he  had  every  reason  to  hope  that  nothing  would 
•prevent  the  combination  of  the  Countv  of  fxindon  Co.  with 
his  companies.  The  South  Mtjtropolitan  Co.  was  prepared 
to  join  his  group  under  certain  conditions,  to  which  he  had 
no  objection;  the  City  Co.  had  not  yet  joined  the  Committee. 
but  as  a  matter  of  fact  it  had  ^one,  or  was  about  to  do,. 
what  was  of  greater  importance— naraelv,  link  up  the  hiah- 
'  pressure  mains  of  his  own  company,  the  Charing  Cross  Co.. 
Tvith  tho.se  of  the  City  Co..  which  was  the  first  important  step 
towards  the  joining  of  the  companies  in  London  and  was  done 
at  the  instance  of  the  City  Co.  The  other  outstanding  compan- 
ies were  the  Notting  Hill  Co.,  which  wa,<?  really  more  or  less 
jK-ghgible.  and  the  South  London  Co..  as  to'  the  policy  of 
which  Mr.  Fladgate  knew  nothing  at  that  time,  but  for 
practical  purposes  he  spoke  for  all  the  important  London 
companies. 

With  regard  to  Mr.  Fladgate's  suggestion,  the  L.C.C  Cora- 
mittee  remarks  that  Section  1."  of  the  Electricity  (Supply) 
Act,  1919,  did  not  contemplate  the  transfer  of  a  Joint  Autho- 
rity con.sisting  solely  of  the  representatives  of  purchasable 
conapanies  of  the  statutory  purchase  rights  in  respect  of 
their  own  undertakings. 

The  L.C.C.  Committee  recommends :—"  That  the  Council 
endorses  the  statement  made  by  counsel  on  its  behalf  at  the 
recent  mquiry  by  the  Electricity  Commissioners  with  Toupee" 
to  the  applications  of  the  S.E.  &  C.  Railway  Co.  and  the 
West  Kent  Co.  for  permis.'*fon  to  erect  generating  stations 
at  Angerstein's  Wharf,  Charlton,  and  Belvedere.  Brith.  re- 
spectively, and  that  in  the  event  of  consent  being  given  .'-■ 
the  proposals  of  the  West  Kent  Co.  the  Council  will  feel 
called  upon  to  review  the  whole  position  and,  in  particular 
to  reconsider  its  attitude  with  respect  to  the  transfer  to  -' 
Joint  Electricity  Authority  of  its  purchase  rights  over  the 
undertakings  of  the  London  electricity  supplv  companies 
and  with  respect  to  the  furnishing,  in  certain  contingencies' 
of  financial   assistance   to  the   Joint  Authority." 


PARLIAMENTARY     NOTES. 


IBv  Odr  Special  Parlumentarv  Reporter. J 

Elertricity  (Supply)  Bill.— On  July  4th,  a  Standing  Commit- 
tee of  the  House  of  Commons  re.sumed  consideration  of  this 
Bill. 

On  Clause  5,  which  deals  with  the  power  of  undertakers 
&c.,  to  give  financial  assistance,  Mr.  Neal.  Parliamentary 
Secretary  to  the  Ministry  of  Transport,  moved  an  amendment 
*^™Po^'<'ring  local  authorities  of  areas  having  a  population 
of  50.000  and  over  to  give,  subject  to  the  sanction  of  the( 
Ministry  of  Health,  financial  assistance  to  the  Joint  Elec- 
tricity Authority.  Replying  to  Mr.  G.  Balfour,  and  other 
members  who  opposed  the  amendment,  Mr.  Neal  pointed 
out  that  there  was  precedent  for  such  an  amendment,  he- 
canse  in  the  case  of  other  undertakings— railways,  for  in- 
stance—it had  been  the  law  since  1896.  The  oppo'se'r.s  of  the 
amendment  suggested  that  the  Ixmdon  Countv  Council  which 
had  a  direct  interest  in  the  supplv  of  electricity  'in  the 
Metropolitan  area,  should  not  be  allowed  to  assist  in  the 
development  of  electricity  in  London  by  giving  certain  fi- 
nancial  assistance.     That  as.sistance   was 'amply   safeguarded. 

On  a  flivision  the  amendment  was  agreed  to  by  25  votes 
to  10.  Further  amendments,  subjecting  the  powers  of  the 
local  authorities  in  these  cases  of  financial  a.ssistance  to  the 
proceeds  of  a  penny  rate  in  the  case  of  Councils  which  were 
authorised  iindertaxers  as  well  as  those  which  were  not  were 
negatived.  An  amendment  giving  the  Minister  di.scretion  to 
authon,se  financial  as,sistance  beyond  the  limit  of  a  penny  rate 
was  rejected  by  24  votes  to  13.  Clauses  5  to  14,  with  a  number 
of  minor  amendments,  were  agreed  to,  and  the  Committee 
adjourned. 

On  July  5th  an  amendment  was  propo.sed  bv  Mr.  Kii.f.v  rjn 
which  a  general  discu.ssion  took  place,  on  Clause  16,  which 
was  inserted  by  the  House  of  Lords  for  the  protection  of 
power  companies.  Mr.  Neal  said  that  while  it  was  impos- 
sible for  him  to  depart  from  the  inain  object  and  intention 
of  the  Clause,  he  was  not  at  all  sure  that  it  was  not  wider 
in  its  terms  and  did  not,  in  fact,  go  beyond  the  objects  of 


its  promoters.  He  thought  there  was  room  for  consideration 
of  words,  to  see  whether  it  was  not  possible,  with  the  good 
will  of  everybody,  to  get  a  Clause  which  would  in  no  way 
destroy  the  advantages  which  the  Government  conceded  in 
the  House  of  Lords,  and  yet,  at  the  same  time,  would  make 
it  quite  clear  that  the  rights  of  the  consumer,  who  was  ulti- 
mately the  real  person  to  be  considered,  would  not  be  pre- 
judiced. He  hoped  that  they  would,  at  a  later  stage,  be  able 
to  insert  words  satisfactory  to  everybody. 

The  amendment  was  withdrawn,  and  the  Clause  was  agreed 
to  by  23  votes  to  6.  Clauses  17,  18  and  19  were  also  agreed  to, 
and  the  Conmiittee  again  adjourned. 

On  July  6th,  the  remaining  Clauses  of  the  Bill  were  agreed 
to,  as  was  also  a  new  Clause,  moved  by  Mr.  Neal,  to  extend 
the  period  for  the  repayment  of  money  borrowed  by  Scot- 
tish local  authorities  from  30  to  60  ytears. 

A  long  discussion  took  place  on  another  new  Clause,  moved 
l)y  Mr.  Hannon,  to  enable  an  authorised  undertaker  to  con- 
tinue generating  electricity  if  it  could  do  .so  at  less  cost  than 
the  Joint  Electricity  .Authority,  or  other  authorised  under- 
taker, company  or  person.  He  said  that  it  would  be  a  great 
hardship  to  an  authorised  undertaker  to  have  to  accept  elec- 
tricity from  a  .Joint  Electricity  Authority  and  have  to  pay, 
as  might  be  the  case  under  the  Bill,  a  higher  price  that  that 
for  which  he  could  provide  a  supply  himself. 

Mr.  Neal  said  that  he  could  not  accept  the  new  clause, 
which  really  attempted  to  interfere  with  the  discretion  placed 
in  the  Electricity  Commis.sioners  by  the  Act  of  1919.  After 
being  pressed,  however,  by  several  hon.  members  to  accept 
the  principle  of  the  clause,  he  said  that  there  was  I'eally 
nothing  between  his  views  and  those  of  Mr.  Hiinnon,  if  tlu' 
principle  were  accepted  that  the  Electricity  Commissioners 
were  not  likely  to  do  a  grave  injustice.  If  it  were  desired  to 
have  words  in  the  Statute  which  specifically  directed  their 
attention  to  that  as  a  material  factor  to  be  considered  iii 
exercising  their  discretion,  he  would  be  very  glad  to  try, 
before  the  Report  stage,  to  insert  such  words.  It  was  incon- 
ceivable that  the  Commissioners  would  go  out  of  their  way 
to  do  an  injustice. 

The  new  clause  was  withdra.wn  on  the  understanding  that 
Mr.  Neal  would  move  an  amendment  on  the  Report  stage. 

Mr.  R.  Richardson  moved  a  new  clause  to  provide  that 
wages  and  conditions  of  service  under  a  Joint  Electricity 
Authority  should  be  governed  by  the  Fair  Wages  resolution 
of  the  House,  of  March  10th,  1909,  but  this  was  negatived  by 
13  votes  to  5. 

The  Committee  then  adjourned. 

On  July  10th,  a  new  clause  wais  added  by  the  Committee 
to  the  Bill  permitting  provisions  dealing  with  conditions  of 
employment  and  giving  representation  to  labour  to  be  in- 
cluded in  a  scheme  setting  up  a  Joint  Electricity  Authority. 

Mr.  Hannon  proposed  a  new  clau.se  prohibiting  the  taking 
of  electricity  supplies  from  any  Government  Departments.  He 
said  that  he  desired  to  prevent  Government  trading  in  the 
.supply  of  electricity. 

Mr.  Neal,  in  opposing  the  new  clause,  said  that  w'ith  th<- 
;;eueral  proposition  that  the  Govermnent  should  not  go  into 
trade,  everybody  would  agree.  There  were  three  Govern- 
ment stations  in  the  country — Queensferry,  Beachley  and 
Aldershof.  The  case  was,  he  submitted,  exceptional,  and  to 
meet  it  iiT  would  be' necessary  to  have  a  clause  so  wide  that 
it  would  rule  out  these  three  schemes. 

The  new  clause  was  regatived  by  ,tw-enty  votes  to  seyen,_  and 
the  schedule  was  agreed  to.  The  Committee  stage  having 
thus  been  concluded,  the  Bill,  as  amended,  was  ordered  to 
be  reported  to  the  Hou.se. 

South  Wales  Electrical  Power  Bill.— On  July  4th,  a  Select 
Committee  of  the  House  of  Commons  considered  this  Bill, 
promoted  by  the  South  Wales  Electrical  Power  Co. 

Mr.  Tyldrsley  Jones,  K.C,  for  the  promoters,  said  that 
the  objects  of  the  Bill  were  to  reduce  the  capital,  to  extend 
the  area  of  supply,  to  empow-er  the  Electricity  Commissioners 
to  .sanction  a  different  method  of  charging  to  that  provided 
in  the  Company's  .'\cts,  and  to  enable  local  authorities  to 
which  the  company  was  authorised  to  supply  electricity  in 
bulk  to  sub.scribe  to  the  capital  of  the  company.  That  was 
the  only  part  of  the  Bill  which  was  opposed.  One  of  the  pro- 
posals in  the  Bill  was  to  reduce  the  ordinary  share  capital 
(]f  the  company  from  £600,()00  to  ^152,000.  The  prior  lien 
debentures,  the  debentures  and'  the  preference  stock  were  not 
affected  at  all.  The  company  had  been  doing  .so  comparatively 
well  of  late  that  it  was  in  sight  of  a  dividend  on  the  ordi- 
nary stock,  probably  two  per  cent,  on  the  reduced  capital. 
With  regard  to  the  power  sought  for  local  authorities,  at 
present  these  bodies  could  rai.se  money  to  provide  and  run 
their  own  little  electricity  station  and  undertaking,  but  they 
could  not  raise  money  to  extend  the  existing  large  station 
in  order  that  they  might  get  the  advantage  of  the  cheaper 
supply  that  w'ould  be  available.  In  asking  for  this  power 
for  them,  the  company  was  inserting  ample  safeguards  for 
those  authorities  by  providing  that  the  local  authorities  .should 
not  exerci.se  the  jiowers  without  the  .sanction  of  the  Minister 
of  Health  and  the  Electricity  Coinmi.ssioners.  The  only 
opposition  was  from  the  Gas  Co.  of  the  district. 

.■\fter  hearing  evidence  and  a  statement  by  Mr.  Clode,  K.C., 
for  the  opposition,  the  Conimittee  unanimously  found  the 
preamble  proved. 
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Ayr  Burgh  Electricity  liilL— On  July  5th  this  Bill,  which 
had  passed  thruugh  all  its  stages  in  the  House  of  Lords,  came 
before  a  Select  Oominittee  of  the  Hou.se  of  Coiumons. 

Mr.  TxLDKtiLKV  Jones,  K.U.,  again  presented  the  case  lor 
the  proiuoters,  and  said  that  the  capital  cost  of  the  scheme 
was  estimated  at  jt'lW.OUU.  That  departed  from  the  figure 
which  was  put  before  the  Select  Committee  of  the  House  of 
Lords.  Since  la.st  November  when  these  estimates  were 
first  made,  the  c<jst  of  materials  and  labour  had  been  falling 
rapidly,  and  now  they  were  able  to  put  forward  a  reduced 
estimate.  The  Bill  would  give  power  to  borrow  i'l'i'i.OOO,  in 
addition  to  the  balance  which  it  was  sought  to  obtain  from 
the  Electricity  Commissioners. 

The  Committee   adjourned. 

On  July  lith,  Mr.  I'vluksley  Jones  criticised  in  detail  the 
petition  presented  by  Kilmarnock  against  the  scheme.  He 
said  he  agreed  that  whatever  scheme  was  agreed  to,  it  was 
most  undesirable  that  uneconomical  generating  stations  should 
be  erected  at  present,  but  Ayr  was  ijutting  forward  au  econo- 
mical scheme  which,  on  its  merits,  the  Committee  ought  to 
pass.  In  the  report  of  the  Water  Power  Resources  Committee 
there  was  a  recommendation  that  the  hydro-electric  schemes 
should  contain  a  purchase  clause  from  the  point  of  view  of 
the  State.  That  was  provided  for  in  the  Bill,  and  in  the 
Lochaber  and  Grampian  schemes  there  were  similar  pro- 
visions. 

The  Committee  then  heard  evidence,  which  was  largely  a 
repetition  of  that  given  before  the  Committee  of  the  House 
of  Lords  which  considered  the  Bill.  The  Commiittee  ad^ 
journed . 

On  July  7th,  further  evidence  was  heard,  and  the  Commit- 
tee again  adjourned. 

Grampian  Ekctrkity-  Supply  Bill. — On  July  4th  the  Un- 
opposed Bills  Committee  of  the  House  of  Lords  considered 
this  Bill,  which  had  already  passed  the  House  of  Commons. 
Evidence  of  a  formal  character  was  given,  and  the  Bill  was 
passed  for  third  reading. 

Torquay  Electricity  Bill. — On  July  6th  the  Torquay  Cor- 
poration (Electricity)  Bill  was  read  the  third  time  in  tHe 
House  of  Commons. 

Electricity  in  Coal  Mines. — During  the  debate  on  the  Vote 
for  the  Ministry  of  Mines,  on  July  6th,  Mr.  Robertson  raised 
the  question  of  safety  in  coal  mines  and  said  that  during  the 
last  few  years,  e.specially  in  the  West  of  Scotland,  there  had 
been  several  explosions  of  fire-damp.  These  explosions  had 
been  caused  by  the  use  of  electrical  motive  power  in  driving 
the  coal-)cutting  machineiry.  Compressed  air  power  coiild 
drive  coal-cutting  machinery,  and  was  perfectly  harmless. 

Sir  D.  MACLE.4N  point<?d  out  that  Section  6U  of  the  Coal 
Mines  .^ct,  1911,  stated  :  "  Electricity  shall  not  be  used  in  any 
part  of  the  mine  where,  on  account  of  the  risk  of  explosion 
of  gas  or  coal  dust,  the  use  of  electricity  would  be  danger- 
ous."   If  put  into  operation,  that  was  a  very  effective  section. 

Mr.  Bridgem.an,  Secretary  for  Mines,  said  that  everything 
that  was  possible  was  being  done  to  ensure  safety  in  the 
mines.  He  also  mentioned  that,  in  order  to  arrest  the  spread 
of  nystagmus,  his  department  had  recommended  that  where 
it  was  possible  to  use  electric  lamps  they  should  be  introduced. 

Telegraph  (Money)  Bill. — During  the  debate  on  the  second 
reading  of  this  Bill,  on  July  3rd,  Mr.  Kellaway,  the  Post- 
master-General, replying  to  criticisms  of  the  telephone  ser- 
vice, said  that  he  had  found  the  report  of  the  Select  Com- 
mittee on  Telephones  of  gi'eat  advantage  to  him  in  coming 
to  a  decision  on  a  number  of  matters,  and  the  majority  of 
the  recommendations  had  been  carried  out  in  the  ajiirit.  if 
not  in  the  form,  recommended.  But  he  was  not  propdfed  to 
carry  out  the  Committee's  recommendation  for  the  complete 
separation  of  the  telegraphs  and  telephones  from  the  mails 
of  this  .country.  He  had  decided,  however,  to  appoint  d, 
controller  of  the  telephone  and  telegrapli  service.  The  new 
officer  had  his  training  under  the  National  Telephone  Co., 
and  was  one  of  the  ablest  men  on  the  telephone  side. 

The  Bill  w-as  read  a  second  time. 

British  Empire  Exhibition. — On  July  5th.  during  a  dis- 
rus.sion  on  the  third  reading  of  the  British  Empire  Exhibition 

Vmendment)  Bill.  Sir  M.  Bari.ow,  Parliamentary  Secretary 
to  the  Ministry  of  Labour,  stated  that  the  contractors  wore 
under  contract  to  finish  the  staging  of  the  exhibition  by  next 
April  1st. 

Cables  to  Ireland.— On  July  5th.  Mr.  Pike  Pease,  Assistant 
Postmaster-General,  informed  Sir  F.  Hall  that  the  Irish  ends 
of  submarine  cables  betweea  this  country  and  southern  Ire- 
land fell  under  the  control  of  the  Irish  Provisional  Govorn- 
ment,  but  for  the  present  any  necessary  rci'air  work  which 
could  not  be  done  from  land  would  be  undertaken  by  one 
of  the  Post  Office  cable  ships.  Those  cables  had  not  been 
interfered  with,  any  interruptions  which  had  occurred  having 
been  on  the  connecting  land  lines  in  Ireland. 

Weather  News  by  Wireless.— On  July  6th,  Lieut. -Col. 
Moore-Brabazon  asked  the  Secretary  of  Stat-e  for  Air.  whether 
the  meteorological  information  now  sent  out  by  the  Air  Mini- 
stry in  Morse  i"ould  be  changed  to  telephony,  in  order  that 
the  information  might  be  interproteii  iiioie  easily  by  farniere 
and    others   equipped   with    receiving    apparatus. 

Capt.  GuE.sT  replied  that  the  telephonic  transmission  would 
!'e  additional  to.  and  not  in  place  of.  the  present  telegraphic 
transmission,  and  the  cost  of  such  a  duplicate  service  would 


involve  a  capital  expenditure  of  .£5,000,  and  an  auDual  up- 
keep of  about  i;],.j(Kj.  The  provi.sioD  of  such  a  ser^'ice  would 
be  considered  when  funds  were  available. 

Wireless  Watchers.— Oa  July  10th,  in  reply  to  Mr.  M. 
Ma<;donald,  Mr.  Baldwin,  President  of  the  Board  of  Trade, 
said  that  since  the  Merchant  Shipping  Advisoo'  Committee 
reported  on  the  question  of  watchers,  '27  cases  of  alleged  in- 
efficiency had  been  brought  before  the  Board  of  Trade,  in 
some  of  which  there  was  prima  facie  evidence  of  technical 
inefficiency.  Those  cases  would  be  inquired  into.  The  whole 
subject  of  watchers  was  being  carefully  followed,  but  there 
was  not  a  sufficient  case  at  present  to  justify  an  amendment 
of  the  existing  regulations. 

Imports  from  Germany. — Mr.  HoGGE  asked  the  President 
of  the  Board  of  Traile  whether  he  was  aware  that,  under  Part 
II  of  the  Safeguardian  of  Industries  Act,  a  complaint  wa« 
recently  referred  to  a  committee  in  respect  of  scientific  instru- 
ments imported  from  Germany  on  which  the  complainants 
desired  the  duty  to  be  increa.sed  from  33J  per  cent,  to  6(^ 
per  cent.;  that  the  Electrical  Importers'  and  Traders' 
Association  inquired  at  his  department  whether  this  applica- 
tion covered  electrical  instruments,  and  was  informed  mat  it 
did ;  that  on  account  of  this  information  steps  were  taken  at 
considerable  expense  to  formulate  evidence  in  respect  of  elec- 
trical instruments;  whether  he  was  aware  that,  on  the  intro- 
duction of  the  evidence  in  question,  the  complainants  stated 
that  they  did  not  propose  to  press  their  apphcation  for  a  duty 
in  so  far  as  electrical  instruments  were  concerned;  and 
whether  he  would  take  steps  to  see  that  the  precise  scope  of 
these  complaints  was  more  accurately  defined  before  such 
proceedings  were  started,  in  order  that  traders  might  not  be 
involved  in  entirely  unnecessary  inconvenience  and  expense. 

Mr.  Baldwin  said  that  the  scope  of  this  complaint,  as  origin- 
ally defined  by  the  applicants  to  the  Board  of  Trade  and  the 
Committee,  included  electrical  instrument-s.  but  he  was  in- 
formed that  at  a  later  .stage  of  the  inquiry  the  applicants  with- 
drew that  part  of  the  complaint  which  related  to  electrical  in- 
struments of  24  specified  classes.  Every  effort  was  made  to 
ensure  that  the  scope  of  complaints  referred  to  Committees 
was  defined  so  far  as  was  practicable. 

Prices  of  Electricity  and  Gas. — Mr.  LEONARD  Lyle  asked 
what  were  the  relative  prices  of  gas  and  electricity  in  the 
metropolitan  area  now  and  for  the  last  five  years;  and  whether 
they  reflected  the  decreases  in  the  cost  of  labour,  coal,  and 
materials. 

Mr.  Baldwin  said  that  the  question  of  prices  charged  for 
electricity  was  a  matter  for  the  Ministry  of  Transport.  As 
regarded  gas  prices,  he  was  having  the  figures  looked  into 
and  would  furnish  a  statement  in  the  course  of  a  few  davs. 


CORRESPONDENCE. 

Lcltcrs  Tcceiced  by  us  after  5  p.m.  on  Tuesday  rantiot  appear 
until  the  foUoiving  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


Gold  and  Paper  Marks. 

In  the  article  on  "  German  Reparation  Offers  and  deli- 
veries," No.  •2,3'i4  of  the  Electrical  Review,  on  page  I'M.  we 
find  the  statements  that  in  lt>21  the  Gorm.in  electrical  industry 
made  offers  which  repre.sented  a  milliard  gold  nuirfcn 
{,i")0.000,(XXI)  in  lighting  and  ix)wer  plant,  and  half  a  milliard 
gold  marks  (f •.K.OtXltXXI)  in  telephone  and  telegraph  installa- 
tions. Wo  beg  to  draw  your  att<'ntion  to  the  fact  that  the 
sums  mentioned  are  not  gold  marks  but  paper  marks,  and 
that,  therefore,  the  respective  sums  in  £  must  be  f 560,0(X1  and 
f280,aX). 

We  should  bo  miuh  obliged  to  vou  if  you  would  bring  a 
correction  of  this  misprint  to  the  knowledge  of  your  readers. 
Zentralverhand  der  deutschen  tlektrotechnischen 
Industrie  I:.V..  Nachrichtenstelle. 

Berlin,  July  5th,  ^0■>2. 


Where  are  the  Younj;  Men  of  the  I.E.T:.? 

With  rofoi'onco  to  "  Younger  Meniber'.s  "  letter  in  your  issue 
of  June  3l1th.  Hl'i'i.  under  the  above  heading.  I  would  like  to 
.vtatc  that  the  corporate  members  of  the  Institution  have 
always  intfrcstod  themselves  and  encouraged  us  in  our  efforts, 
technically  and  socially. 

I  think  the  experience  of  "  Younger  Member  "  has  been 
particularly  unfortunate.  The  superiority  which  seems  to  have 
hurt  his  sensitive  feelings,  as  far  as  my  observation  goes,  and 
not  only  mine,  but  that  of  my  colleagues,  has  l>eeu  conspicu- 
ously absent.  TndoiHl.  we  have  always  found  the  most  friendly 
and  cordial  intoivourse  between  members  of  all  grades  and 
ages.  Possibly  "  Younger  Member  "  should  Kx-k  olsiMvhere 
for  the  alleged  fault. 

Is  it  not  rather  bad  taste  for  "  Younger  MemWr  "  to  put 
forward  the  suggestion   which    his    letter    conveys  regarding 
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■'lifts,"  &c.?  Surely  "Younger  Member"  does  not  under- 
stand that  the  memorandum  of  association  of  tte  Institution 
of  Electrical  Engineers,  brietly  summarised,  is  as  follows  :  — 
"  To  promote  the  general  advancement  of  electrical  and  tele- 
graphic science  and  its  applications,  and  to  facilitate  the  ex- 
change of  kiformation  and  ideas  on  these  subjects  by  means  of 
meetings,  exhibitions,  piibhcations,  the  establishment  of 
libraries,  the  giving  of  financial  assistance  to  inventors  and 
experimenters,  the  provision  of  buildings  for  carrying  on  the 
business  of  the  Institution,  and,  finally,  any  lawful  deed  con- 
ducive to  the  attairmient  of  its  objects  " 

R.  T.  DicksoD, 
{Hon  Sec,  Scottish   Territorial   Centre    [Students' 

Section),  Institution   of  Electrical  Engineers). 

Glasgow,  July  oth,  1922. 


This  question  has  recently  been  asked  with  sn  inurli  per- 
.si.stence  that  one  feels  constrained  to  help  to  a  solution. 

From  the  last  report  of  the  Council  of  the  I.E.E.,  it  will  be 
seen  that  there  are  120  out  kicking  for  a  job. 

One  of  Si.\  Score. 

Water   Load. 

It  is  required  to  rig  up  a  water  load  to  test  a  generator 
with  an  output  of  lOit  kW,  50  cycles,  3-pha.se.  What  are  the 
calculations  necessary,  and  what  is  to  be  taken  mto  account, 
bearing  in  mind  that  an  inexi>ensive  arrangement  is  required'' 

Qui  Sait? 

July  Sth.   1922.  

A  Motor  Problem. 

A  synchronous  motor  with  a  direct  coupled  exciter  is  run- 
ning at  50  per  cent,  load,  consisting  of  a  number  of  flywheels, 
■fhe  field  of  the  motor  is  over  excited  for  the  piurpose  of 
phase  advancing.  Two  oil  switches  are  in  the  motor  circuit, 
one  fixed  in  the  supply  station  and  the  other  on  the  motor 
control  panel. 

When  the  oil  switch  opens  in  the  station  the  motor  runs  a 
considerable  time,  driven  by  the  flywheels,  and  generates  at 
an  excessive  voltage,  up  to  double  the  working  pressure, 
which  is  3,600  volts,  which  decreases  as  the  speed  drops.  Is 
the  high  voltage  dangerous  for  the  insulation  of  the  stator 
windings,  potential  transformer,  and  oil  switch  of  the  motor 
panel,  and  are  there  means,  other  than  that  of  decreasing 
the  excitation  amps,  to  prevent  it'/ 

Safety  First. 

July  &th,  1922.  

Electric  Water  Heating  for  Domestic  Purposes. 

In  the  article  under  the  above  heading  in  your  current 
i.ssue,  the  statement  is  made  that  electricity  at  IJd.  per  unit 
can  favourably  compete  with  gas  at  4s.  6d.  per  1,000  cu.  ft. 

At  these  prices  three-halfpence  would  purchase  '27^  cu.  ft. 
of  gas,  yielding  13,875  B.th.u.,  which  is  more  than  four  times 
as  much  heat  as  can  be  obtained  from  one  unit  of  electri- 
city also  costing  three-halfpence. 

No  doubt  strong  arguments  can  be  advanced  in  favour  of 
electricity  on  account  of  health,  cleanliness,  and  convenience, 
but  advocates  of  the  electrical  method  do  not  help  their  case 
by  grossly  overstating  it. 

Taking  the  calorific  value  of  gas  as  .500  B.th.u.  per  cu.  ft. 
the  truth  is  that  the  price  of  electricity  must  not  exceed 
one-halfpenny  per  unit  in  order  to  compete  with  gas  for  water 
heating  at  4s.  6d.  per  1,000  cu.  ft. 

Apart  from  cost,  the  advantages  of  the  electrical  method 
are  so  marked  that  very  many  people  will  be  willing  to  pay 
more  for  it  than  for  gas.  There  can  be  no  very  genera!  de- 
mand for  electric  water  heaters,  however,  until  electricity 
supply  authorities  can  see  their  way  to  charge  three  farthings 
per  unit,  or  less. 

It  is  always  best  to  face  the  facts,  and  it  can  be  proved 
by  means  of  practical  appliances  that  one  B.th.u.  electrically 
applied  will  heat  the  same  amount  of  w-ater  in  the  same 
time,  and  to  the  same  tenijicrature  as  IJ  B.th.u.  applied  by 
means  of   a  coal-gas  flame. 

The  writer  of  the  article  does  not  appear  to  be  familiar 
with  the  special  features  of  the  storage  geysers  made  by  my 
company,  but  I  must  not  here  deal  with  his  criticisms  of  heat 
storage  systems,  as  I  have  already  trespassed  too  much  on 
your  valuable  space. 

C.  Orme  Basitian, 

Managiny  Direrinr. 

London.  S.W.I. ,  lUisiian  Electric  Co.,  Ltd. 

July   mh.   1922.         

The  Manj^nall'Irving  Thrust  Borer. 

I  have  read  Mr.  A,  R.  Porter's  letter  with  interest,  and  I 
candidly  admit  that  his  suggested  method  of  dealing  wi<'' 
long  rims  would  appear  to  be  bound  to  work  out  cheaper 
than  trenching  for  runs  where  one  or  two  cables  only  are 
required,  but  to  ine  there  appears  to  be  distinct  limitations 
for  the  following  reasons  :  — 

1.  Fibre  conduits,  or  conduits  of  any  description,  could  not 


be  used  for  distributors  or  for  cables  off   which  services  i< - 
quire  to  be  taken. 

2.  A  multiple  ruii  of  cables  would  probably  be  better 
dealt  with  by  trenching  than  by  a  series  of  parallel  borings, 
and  would  certainly  take  less  space,  and  space  in  a  town  is 
often  the  deciding  factor. 

There  is  one  point  in  Mr.  Porter's  suggested  method  which 
T  think  is  hkely  to  cause  trouble,  viz.,  "  making  the  line  of 
conduits  in  the  halfway  pits  by  jointing  a  conduit  to  the  pro- 
jecting ends  " — unless  the  borings  from  opposite  directions 
come  pretty  nearly  opposite  each  other  and  are  both  reason- 
ably in  the  same  straight  hne,  a  distinct  "  kink  "  in  the 
line  of  conduits  at  this  point  would  be  the  result  with  con- 
siderable possibility  of  damage  to  the  cable  when  pulled  m. 

It  seems  to  me  that  boring  in  one  direction  only  would  be 
best  between  any  two  cable  draw  pits,  and  that  the  cable 
draw  pits  would  probably  require  to  be  100  yards  or  more 
apart  as  a  general  rule,  which  would  necessitate  an  extra 
intermediate  pit  being  got  out. 

The  thrust  borer  is,  in  my  opinion,  .still  very  much  in  the 
experimental  stage  as  far  as  cable  laying  is  concerned.  1 
admit  it  has  certain  advantages,  and  it  is  doubtless  very 
useful  under  certain  special  conditions  and  for  special  cases, 
but  its  use  at  pre.sent  appears  to  be  strirlly  limited.  In  the 
writer's  opinion  it  has  "  a  long  way  to  go  "  before  it  will 
eliminate  trenching. 

F.  O.  Trotman. 

Sheffield,  July  9th,  1922. 


The  Sale  of  Wireless  Apparatus. 

Before  attempting  the  thankless  task  of  forming  a  Whole- 
sale Contractors'  Federation,  why  does  not  your  correspon- 
dent, Mr.  R.  J.  Clarke,  join  the  existing  Electrical  Contrac- 
tors' Association,  an  old  established  body  repre.senting  some 
700  of  the  leading  firms  of  the  country'?  He  would  then 
learn  what  is  being  done  to  protect  his  interest  in  the  sale 
of  wkeless  apparatus. 

H.  Marryat. 

London,  E.C.I. ,  July  IQth.  1922. 


As  a  fellow  contractor,  Mr.  R.  J.  Clarke  has  my  deepest 
sympathy.  Like  so  many  of  us,  he  has  no  doubt  invested 
.some  hundreds  of  his  capital  in  purchasing  goods,  the  demand 
for  which  he  hopes  to  create  among  his  clients,  whom,  ol 
course,  he  has  already  circularised,  and,  moreover,  he  has  also 
no  doubt  made  a  considerable  display  in  his  showroom  or 
window.  In  addition,  and  this  without  any  doubt,  he  has 
made  a  deep  study  <if  the  .subject,  so  that  wnen  the  pros- 
pective tyro  or  amateur  comes  along  he  will  be  able  to  guide 
him  along  the  correct  path  and  help  him  to  select  the  set 
suited  alike  to  his  ambition  and  purse.  He  will  have  made 
himself  proficient  in  the  construction  of  the  "  darned  things  " 
so  that  he  can  effect  any  slight  repairs  or  adjustment;  in 
fact,  and  to  put  it  in  a  nutshell,  he  will  have  acted  i<\  the 
same  sen.«ible  and  business-like  manner  and  adopted  the 
same  methods  as,  say,  the  ordinary  gasfitter,  plumber,  sani- 
tary engineer,  or  to  use  his  own  simile,  the  motor  engineer 
and  accessories  dealer. 

But  how  many  of  us,  or  how  very  few  of  us,  have  adopted 
the  procedure  which  our  friend  Mr.  Clarke  has,  of  course. 
Inllowed.  The  bulk  of  ns  have  very  little  left  of  that  £15 
we  borrowed  from  the  wife's  mother,  or  sister,  or  aunty,  to 
start  in  bu.siness  as  an  electrical  engineer  and  contractor  when 
we  lost  that  last  job  as  a  wireman  for  reasons  which  are  now 
too  painful  or  palpable  to  go  into.  For  that  and  other  rea- 
sons we  say  Mr.  Clarke  does  not  go  far  enough  by  a  lonp 
way.  It  is  the  n'anufacturer's  job  to  create  the  demand  for 
his  goods.  Surely,  it  is  he  who  wants  to  sell  them.  He  should 
spend  his  ill-gotten  thousands  in  advertising  far  and  wide 
and  put  our  names  at  the  end  of  his  announcements,  and 
then,  when  the  queue  of  eager  buyers  comes  along,  we  will 
graciously  be  pleased  to  procure  the  goods  they  want  from 
the  manufacturers  or  we  will,  provided  the  demand  be  kept 
up  (by  the  manufacturer),  be  induced  perhaps  to  keep  a  stock 
at  his  ri.sk  on  sale  or  return  .so  that  the  aforesaid  eagerj 
buyers  may  be  quickly  supplied.  This  would  be  a  consider- 
able advantage  to  both  of  them  and,  of  course,  our  reputa- 
tion must  not  be  allowed  to  .suffer  from  the  stupid  manu- 
facturer's neglect  to  be  able  to  supply  from  stock.  Besides, 
if  at  the  end  of  x  months  we  choo.se  to  return  the  balance 
of  tlie  stock  of  his  goods,  or  perhaps  all  of  it.  carriage  for- 
w-ard,  and  he  writes  us  to  say  he  is  disgusted  to  find  they 
are  in  such  a  filthy  and  unsaleable  condition,  whose  fault 
is  it?  We  undertook  to  sell  them,  not  to  keep  them  clean, 
and  return  them  carefully  packed.  We  are  not  packers  or 
charwomen;    we  are  electrical  engineers  and  contractors. 

The  claim  of  the  manufacturer  that  the  brunt  of  the  cost 
of  progress  of  the  electrical  industry  has  been  borne  by  him 
is  a  gross  libel  on  us;  .surely  it  is  we  who  have  been  first  and 
foremost  in  all  suggestions  fas  in  this  case)  and,  therefore, 
we  who  .should  have  the  first  consideration. 

If  I  had  my  way,  I  would,  as  a  contractor,  force  every 
manufacturer,  not  only  to  protect  our  branch  of  the  industry 
in  the  manner  Mr.  Clarke  points  out,  but  also  to  provide  us 
with  the  necessary  capital,  brains,  and  energy  to  conduct  our 
businesses  in  the  way  they  should  be  conducted.    Of  course, 
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as  a  manufacturer,  I  might  have  alternative  suggestions  to 
offer,  and  being  a  bit  of  both  I  may  be  permitted  to  know 
something  of  both  sides.  It  is  needless  to  add  that  my  sym- 
pathies from  long  years  of  experience  are  with  the  manufac- 
turer. 

Manufacturer  and  Contractor. 
London,  S.W.I. , 
July  Wth,  1922.     

The  Proposed  Vi.sit  to  Gennevilliers. 

As  one  who  has  for  years  been  interested  in  the  Entente 
Cordiule,  1  am  pleased  to  note  that  a  visit  of  engineers,  and 
others  interested  in  electricity,  is  being  arranged  under  the 
auspices  of  the  Electrical  Review,  to  the  super-power-station 
at  Gennevilliers,  near  Pans,  with  u  possible  extension  to 
some  of   the   water-power   districts. 

I  think  that,  for  those  who  could  spare  the  time,  it  would 
be  interesting  on  the  outward  or  homeward  journey  if  the 
Calais  route  could  be  adopted,  and  if  from,  say,  Bethune  the 
party  could  be  taken  in  charabancs  through  the  regions  of 
Lens,  Uouai  or  Cambrai,  then  south  in  the  direction  of  Noyon 
or  iieautor  to  Compiegne,  and  perhaps  on  to  Creil  and  Paris. 
On  such  a  journey  one  could  e.xamine  the  methods  in  which 
the  rural  and  iudustrial  power  lines  are  bemg  reconstructed, 
visiting  perhaps  one  of  the  coalfields'  power  stations  and  one 
of  the  rebuilt  mines,  and  thus  see  the  remarkable  way  in 
which  the  devastated  area  is  rising  from  its  ashes.  For  those 
with  time,  I  believe  that  there  are  al.so  very  interesting  in- 
stallations in  the  Pyrenees. 

It  would  perhaps  also  interest  many  engineers  if,  while  in 
Paris,  some  of  the  outlines  of  the  French  systems  of  electri- 
city and  water  power  concessions  and  power  line  wayleaves 
could  be  explained,  as  further  legislation  may  be  required  at 
home  in  the  near  future. 

It  is  to  be  hoped  that  some  of  those  engineei's  who  di'd 
electrical  work  in  France  during  the  war  will  be  able  to  join 
the  party  and  meet,  I  hope,  some  of  the  French  electrical 
men  who  did  such  yeoman  service  in  the  time  of  trouble. 

Theodore  Rich, 

London,  July  llth,  1922. 

[Major  Eicli's  suggestions  are  most  welcome  and  helpful. 
No  one  in  this  country  is  more  intimately  acquainted  with 
the  electrical  work  carried  out  in  the  regions  referred  to  than 
he  is,  and  we  are  very  glad  to  have  his  support  and  co-opera- 
tion.—Eds.  Elec.  Rev. J 


LEGAL. 

British  Thomson-Hodston  Co.,  Ltd.,  v.  Padaik. 
In  this  case  counsel,  on  behalf  of  the  plaintiff  company,  moved 
before  Mr.  Justice  Astbnry  in  the  Chancery  Division  for  an 
injunction  to  restrain  an  infringement  of  plaintiffs'  patent  in 
connection  with  leading-in  wires  for  electric  lamps. 

His  Lordship  a.sked  if  the  defendants  appeared. 

Counsel  said  they  did  m  t.  and  he  understood  that  their 
solicitors  were  willing  that  the  plaintiffs  should  have  an  injunc- 
tion.   The  defendants  had  not  entered  an  appearance. 

His  Lordship  :  This  is  the  patent  I  dealt  with  in  another 
ca.se'.' 

Counsel  :  It  is  the  same  patent. 

His  LoRD-SHip  asked  if  there  was  evidence  of  infringement. 

Counsel  said  there  was  an  affidavit  by  Mr.  White,  assistant 
to  Dr.  Oberlander,  stating  that  certain  lamps  were  purchased 
from  the  defendants,  and  that  he  found  they  were  infringe- 
ment of  the  plaintiffs'  patent. 

liis  Lordship  granted  an  injunction  until  the  trial  of  (he 
action. 

British  Thomson-Houston  Co.,  Ltd.,  v.  Lofthouse. 
.TUDGMBNT  was  formally  given  by  his  Lordship  in  this  case,  in 
which  the  plaintiffs  claimed  an  injunction  against  the  defen- 
dants to  restrain  them  from  infringing  their  leading-in  wires 
latent.  Counsel  moved  for  judgment  in  default  of  appearance. 
Hi.s  FiORnsHiP:  Take  the  common  order,  with  solicitor  and 
client  costs. 

W.  Mathwin  &  Son  u.  Electric  Supply  Corpor.wion,  I,td. 
Sheriee  Lee,  at  Gla.sgow,  has  issued  his  decision  in  an  aetion 
by   plaintiff's,  of   Glasgow,  against   defendants,   in   which   the 
pursuers  sued  for  the  contract  price  of  a  quantity  of  dross. 

The  Sheriff  found  that  in  April,  1921.  the  defenders  ordered 
from  the  pursuers  ].5(l  tons  of  .small  dross  to  be  delivered  at  St. 
.\ndrews.  Owing  to  a  strike  of  miners,  there  was  a  great 
scarcity  of  available  fuel,  and  'cnn.suniers  were  imable  to 
obtain  their  ordinary  .supplies.  The  defenders  were  aware  that 
the  dro.ss  was  not  coal  of  a  kind  ordinarily  marketable  or  such 
!is  in  normal  times  could  he  used  satisfactorily  or  economically 
in  their  works  for  the  purjiose  of  their  undertaking  as  producers 
and  suppliers  of  electric  power.  The  pursuers  did  not  sell  the 
dross  as  coal  of  ordinarily  merchantable  quality,  or  represent 
it  to  be  suitable  fuel  for  the  defenders'  requirements.  The 
dross,  though  fuel  of  very  poor  quality,  was  capable  of  being 


used,  with  ekilfiil  management  under  suitable  conditiuns 
tor  the  emergency  purpose  for  which  it  was  bought.  In 
fultilruent  of  tlie  oruer,  and  a  further  order  given  in  May, 
1921,  ■Jio  tons  2  cwt.  ol  drosa  was  delivered  to  the  delenUerb. 
'Ihe  contracted  price  was  ibs.  ijer  ton,  and  no  part  of  ihat 
price  had  been  paid.  Ihe  bherm  found  m  law  tliat  the  (lrofc.-> 
navmg  been  delivered  to  them,  the  defenders  were  habie  in 
th«  price  of  the  dross.  He  also  found  the  defenders  liable  lu 
expenses.  Jn  a  note  the  Sherilf  says  that  the  proof  had  faileil 
to  establish  that  the  dio.ss  was  unsaleable,  ihere  was  evidence 
that  dross  from  similar  bmgs,  both  better  and  worse  than  the 
dross  in  question,  was  freely  sold  and  used  as  the  only  avail- 
able substitute  for  better  fuel  during  the  miners'  strike. 


The   ATTORNEi-GENEKAL  AND    THE  BlKKDALE    DiSTKlCF   ELtCTlllt 

SuiTLv:  Uo.  V.  Mayor  and  Corporation  of  Southi-ort. 
In  the  Chancery  Division  last  week  Mr.  Justice  Eve  cou- 
clutled  the  hearing  of  this  action.  Plamtiiis  asKed  for  an 
injunction  to  restram  the  Corporation  from  bupplymg  electric 
cui  rent  for  the  tramway  system  and  lor  public  ligutmg  m  the 
liirKilale  area. 

-Mr.  .UaugUam,  K.C,  and  Mr.  A.  G.  Matthews  were  for 
the  i)laintilis,  anil  -Mr.  i'omlm,  K.C,  and  Mr.  H.  C.  Jiischolf 
lor  tne  defeudant.s. 

Mr.  Maugham  stated  that  the  plaintiffs'  claim  was  contined 
to  an  injunction  to  restram  the  defendants  from  supplyine 
electricity  for  traction  purposes  and  lor  public  hghting.  ihe 
ijirkdale  District  Electric  bupply  Co.  had  been  entitled,  under 
an  Order  of  IbUt!,  to  supply  energy  in  the  Birkdale  urban  dis- 
trict since  1902,  when  it  aequiied  by  purchase  Iroiu  the 
Urban  Council  the  latter's  rights  under  the  old  Provisional 
Order,  and  since  1902  till  the  end  of  last  year  it  had  l>eeu 
supplying  all  the  consumers  of  electric  energy  for  hghting  and 
the  tramways.  In  1911  the  defendants  obtamed  the  Soulhport 
Extension  Order,  by  virtue  of  which  Order  Birkdale  became 
part  of  Southport,  its  district  council  ceasmg  to  exist.  There 
\s'ere,  however,  provisions  in  the  Order  which  preserved  certam 
rights  and  hahmtics  of  the  old  Urban  Councd.  Ihe  present 
pcjsition  was  that  the  Birkdale  Council  havmg  been  swallowed 
up  hy  the  Corporation,  the  latter  conceived  the  idea  that  it 
could  take  away  certain  rights  of  the  Birkdale  District  Electric 
Supply  Co.  in  the  supply  ol  electrical  power,  thus  diminislmig 
the  value  of  the  undertaking. 

His  Lordship  ;  Had  the  company  the  exclusive  rights  of 
supply  in  the  Birkdale  district.' 

Mr.  Maugham  :   i'es. 

Air.  ToMLiN  :  That  is  one  of  the  points  at  issue. 

Counsel  for  plaintiffs  went  on  to  state  that  since  Novem- 
ber, 1921,  the  company  had  suffered  loss  by  reason  ot  the 
defendants  working  the  tramways  iu  the  Birkdale  district  with 
energy  supplied  not  by  the  company,  but  from  a  generating 
station  in  the  Southport  area.  'Ihat  the  plaintiffs  complained 
of,  and  also  of  the  fact  that  the  defendants  now  claimed  that 
they  were  entitled  to  supply  electricity  for  the  lighting  of  pub- 
lic lamps  in  Birkdale  and  the  public  buildings,  such  as  the 
Town  Hall,  from  their  Southport  generating  station.  Plaintiffs 
said  the  defendants  had  no  such  rights,  and  the  latter  adnntted 
they  were  not  entitled  to  supply  private  consumers  in  Birkdale. 
narrowing  the  dispute  down  to  whether  the  Cori>oration  was 
entitled  to  supply  the  tramway  .service  and  public  lighting. 

C(junscl  proceeded  to  deal  with  a  series  of  Orders  and  .\its 
of  Parliament  on  the  matter.  In  1891  there  was  the  SouthlKirt 
Electric  laghting  Order,  which  gave  powers  to  the  Corporation 
to  supply  in  its  own  area,  and  this  uas  followed  in  lAW  by 
the  Birkdale  Order.  The  Southixirt  Extension  and  Tramways 
Act  of  1900  contained  a  clause  which  the  defendants  regarded 
as  important  to  their  case.  The  .Vet  extended  the  Corporation 
boundaries  to  include  Birkdale  and  other  districts,  authorised 
the  construction  of  tramways  and  conferred  powers  regarding 
the  supply  of  electricity  and  gas.  Under  it  powers  were  given 
to  purchase  and  work  tramways  in  adjoining  districts,  and 
under  Section  42.  which  defendants  relied  upon,  they  were 
empowered  to  work  tramways  leased  to  them  either  within 
or  beyond  the  borough,  and  provide  such  buildings  and  plant 
as  required  for  the  working  of  them.  Plaintiffs'  case  was  that 
the  section  gave  the  Corporation  running  powers  over  tlie 
plaintiffs'  lines,  but  did  not  empower  it  to  supply  the 
energy  or  to  erect  generating  stations  to  supply  such  energy 
to  an  area  which  belonged  to  some  one  else.  In  fact,  when 
taken  with  S^'ctions  (k!  and  (>4.  tlie  matter  was  fairly  clear. 
L  luler  Section  (>':)  it  was  provided  that  where  a  Kx-al  authority 
dtsircil  to  be  supplied  with  energy  in  bulk,  the  Corporation 
might  supply  it.  Section  tJ4  provided  that  the  CoriHiration 
or  any  company  having  [lowers  partly  within  and  partly  with- 
out tlie  area  might  enter  into  an  agreement  for  the  supply  of 
energy  by  the  Coriwration.  provided  that  the  Corporation 
did  nut  supply  energy  in  any  district  out.side  the  borough, 
except  w  ith  the  consent  of  any  local  authority  or  company 
supplying  energy  in  the  district  under  statutory  authority. 
Mere  plaintiffs  were  the  company  .supplying  in  the  Birkdale 
district,  and  they  not  only  did  not  consent,  but  strongly  ob- 
jected to  any  such  act  by  the  Corporation.  The  Birkdale  Dis- 
trict Council,  by  agreement,  transferred  its  jxiwer  to  the 
plaintiff  company,  and  it  was  provided  that  Ihe  Council  should 
not  consent  to  any  order  to  any  person  or  body  in  resjvet  <if 
the  area  of  supply.  The  agreement  was  therefore  binding  on 
the  Corporation,  which  took  over  the  power's  of  the  TTrban 
Council,   and  it    was    precluded  from   supplying    within    tlie 
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plaintiffs'  area.  Defendants  said  that  the  word  "  supply  "  did 
not  mean  supplying  themselves,  but  that  was  a  wrong  conten- 
tion, for  it  was  a  supply  all  the  same  and  forbidden  by  Act 
of  Parhament.  The  object  of  the  agreement  was  to  protect  the 
company  for  competition.  It  had  to  bear  all  the  expense 
of  supplying  the  district,  and  it  was  protected  from  com- 
petition by  the  Corporation  cr  anyone  else.  The  Corporation 
had  no  authority  to  supply  outside  its  district  without  statu- 
tory authority,  and  there  was  an  express  provision  of  an  Act 
of  Parliament  precludmg  it  from  doing  so.  Dealing  with 
the  provisions  of  the  Southport  Extension  Order,  counsel  said 
this  provided  that  the  powers  of  the  Southport  Electric  Light- 
ing Order,  should  not  extend  to  the  area  of  the  Birkdale  Order 
until  the  Corporation  became  the  undertakers  under  the  Order. 
Until  that  occurred  all  rights  and  duties  of  the  Urban  Council 
under  the  Order  vested  in  the  Corporation.  It  had  not 
become  the  undertaker,  and  its  rights  had  not  been  extended 
by  the  Extension  Order,  which  in  one  article  provided  that 
any  agreement  made  by  Birkdale  should  be  binding  upon  the 
Corporation.  By  February  1918,  Southport  had  acquired  the 
tramway  undertakings  both  at  Southport  and  Birkdale.  In 
October  the  plaintiff  company  agreed  with  the  defendants  to 
supply  energy  for  hghting  and  framways  in  the  Birkdale  area. 
In  Augu.st,  1921,  defendants  served  the  plaintiffs  with  a  three 
months'  notice  to  terminate  the  agreement,  having  themselves 
made  aiTangements  to  generate  the  energy.  Plaintiff  com- 
pany asked  what  power  the  defendants  had  to  do  this,  and 
they  rephed  that  they  were  not  going  to  supply  in  the  way  of 
selling,  but  that  they  were  entitled  to  generate  it  for  their 
own  use,  and  they  intended  to  use  it  for  public  Hghting.  They 
commenced  supplying  the  energy  for  the  tramways  in  Novem- 
ber, but  plaintiffs  continued  to  supply  that  for  the  lighting 
to  avoid  a  great  public  inconvenience.  Thus  for  a  year  the 
plaintiff  company  lost  profit  at  twopence  per  unit  oh  the  tram- 
way energy.  The  present  suit  asked  for  an  inquiry  as  to 
damages. 

His  Lordship  asked  whether  Birkdale  Council  could  not 
have  hghted  the  Town  Hall  without  infringing  the  rights  of 
the  plaintiffs. 

Mr.  Maugham  said  that  the  installation  of  an  engine  in  a 
building  to  light  it  was  a  very  different  thing  from  running 
mains  along  roads  to  supply  electric  power  for  tramways. 

Mr.  Harold  BENtHAM,  managing  engineer  of  the  company 
till  1912,  in  his  evidence,  stated  that  most  of  the  public  hghting 
was  gas.  The  plaintiff  company  was  still  lighting  the  tramway 
routes  and  public  buildings. 

Mr.  ToMLiN,  K.O.,  for  the  defendants,  said  he  could  not 
agree  with  the  contention  put  forward  by  plaintiffs  that  pro- 
visions in  the  Act  and  the  various  Orders,  as  well  as  particu- 
larly Section  23  of  the  Act  of  1909  as  to  the  supply  of  energy, 
covered  the  case  of  a  man  supplying  himself.  Pie  submitted 
that  those  provisions  had  no  application  to  anything  being 
done  in  this  case.  All  the  Acts  and  Orders  referred  to  the 
generation  of  current  for  other  persons,  but  the  public  body 
had  a  perfect  right  to  light  its  own  town  hall.  A  private 
person  could  not  bring  current  across  a  road  to  supply  his 
house,  but  the  Corporation  controlled  all  the  streets 
and  owned  the  generating  station,  and  there  was  not  a 
single  act  of  a  physical  nature  it  had  had  to  do  to  make 
the  change  over.    Tlie  town  supply  necessitated  the  existence 


of  two  parties — the  supplier  and  the  receiver.  On  the  agree- 
ment of  1902,  under  which  Birkdale  District  Council  transferred 
the  powers  to  the  plaintiff  company,  Mr.  Tomlin  contended 
tliut  this  provided  that  the  company  should  generate  all  current 
required  lor  public  and  private  purposes.  That  did  not  bind 
the  Council  not  to  take  energy  from  anyone  else,  and  there  was 
no  obligation  to  take  the  supply  at  all.  Clause  8  said  the 
{-'ouncil  should  not  consent  to  the  .supply  of  energy  by  any 
company,  corporation,  body,  or  person  within  the  area.  It 
was  said  that  obligation  was  being  infringed,  but  it  was  not 
fio,  because  the  clause  did  not  say  that  the  Council  could  not 
itself  generate  current  for  its  own  u.se.  The  clause  .simply 
meant  that  the  Council  was  not  to  be  a  party  to  the  creation 
of  any  rival  electrical  supply  company.  Defendants  were 
owners  of  the  tramways,  and  were  authorised  to  work  them, 
and,  having  electricity  available,  surely  they  were  entitled  to 
u,se  it  for  tramways  as  w'ell  as  public  lighting.  They  were 
not  lighting  the  lamps  and  did  not  intend  to  do  so. 

Mr.  Maugham  :  They  have  cancelled  the  agreement  which 
includes  public  lighting. 

Mr.  Tomlin  :  But  the  Corporation  has  not  taken  any  de- 
cision on  the  point  at  all,  and  it  may  be  years  before  it  does 
so,  and  there  is  no  threat  to  obtain  a  supply  from  another 
source. 

At  the  close  of  the  legal  arguments  his  Lordship  reserved 
judgment. 

Tramcae  Driver  Fined. 
Ernest  Aubin,  the  driver  of  an  L.C.C.  tramcar,  was  fined  £2 
and  £5  3s.  costs  at  Highgate  Police  Court  on  .luly  7th  for 
neglecting  to  stop  his  car  and  thus  avoid  collision  with  a 
motor-car.  The  driver  of  the  motor-car  stated  that  he  was 
passing  along  a  road  at  Whetstone  which  was  under  repair, 
there  being  only  sufficient  space  for  the  passage  of  a  single 
vehicle.  Witness  brought  his  car  to  a  standstill  and  held  out 
his  arm  as  a  signal  to  any  vehicles  behind  him.  Aubin  ignored 
the  signal,  and  his  tramcar  crashed  into  the  rear  of  witness's 
car,  injuring  a  boy  standing  on  the  pavement  and  his  (wit- 
ness's) wife.  For  the  defence  it  "nas  stated  that  the  brakes 
had  been  rendered  ineffective  bv  tar  and  oil  on  the  rails. 


PORTARLINGTON  ELECTRIC  LIGHTING  CO. 

In  the  Southern  Ireland  Chancery  Division,  Dublin,  an  appli- 
cation was  made  by  Mr.  Dickie.  K.C.,  for  Mr.  P.  J.  Waynes, 
petitioner,  for  an  order  to  wind  up  the  above  company. 

Mr.  Justice  Samuels  said  that  on  the  complainants'  question, 
notwithstanding  the  Peace  Treaty  of  la.st  .Tuly  and  the  Free 
State  Act,  the  Companies  Act  remained,  and  companies  could 
be  wound  up  voluntarily  in  Ireland.  This  Portaiiington  com- 
pany was,  however,  an  English  company,  and  as  .such  could 
be  wound  up  voluntarily  in  England,  and  if  the  English  Com-t 
wanted  any  assistance  in  the  matter  it  would  receive  it  frori 
the  Irish  Provisional  Government.  He  had  no  jurisdiction  in 
tlie  matter,  and  even  if  he  had,  he  did  not  think  he  would 
cLercise  it,  because,  as  far  as  he  could  see,  the  liquidator,  Mr. 
Crowley,  who  was  well  known,  seemed  to  be  acting  rightly, 
and  no  case  had  been  made  against  him.  He  dismissed  the 
application,  with  costs. 


BUSINESS    NOTES. 


The  "  Electrical  Review  "  Index.  -The  Index  to  Vol.  XC. 
of  the  Electrical  Review,  which  will  shortly  be  printed,  will 
be  .supplied  only  to  those  who  through  the  post  specially  apply 
for  it.  To  them  it  will  be  supplied  for  6d.  post  free.  Any 
reader  or  advertiser,  at  home  or  abroad,  who  requires  a  copy 
for  binding,  or  for  other  purposes,  is  asked  to  make  early 
application  therefor  to  the  Publisher,  Electrical  Review,  4, 
Ludgate  Hill,  B.C.4. 

Bankruptcy  Proceedings. — Leslie  Rowland  Henson,  elec- 
trical engineer,  'JH,  Green  Lanes,  Lslington,  N. — This  debtor 
lietitioned  tlie  l^ndon  Bankruptcy  Court  on  July  23rd, 
and  wa,s  adjudged  bankrupt  the  same  day.  The  first  meet- 
ing of  creditors  was  he?d  on  July  (Jth,  before  Mr.  F.  T.  Garton, 
Official  Receiver,  who  reported  that  the  debtor  had  stated  that 
during  the  war  he  was  employed  as  an  electrical  engineer  by 
various  Government  contractors.  In  June,  1919,  he  started 
business  on  his  own  account,  when  he  took  the  above  premises 
for  the  sale  of  electrical  goods.  His  season  was  in  the  winter, 
and  until  June,  1921,  he  managed  to  earn  sufficient  to  live 
upon  but  since  then  trade  had  been  very  bad,  to  which  fact 
and  lack  of  capital  the  failure  was  ascribed.  The  liabilities 
were  roughly  estimated  at  £160,  against  assets  valued  at  £70. 
In  the  absence  of  any  offer  the  case  was  left  with  the  Offu'ial 
Receiver  to  be  wound  up  in  bankruptcy. 

Wi'NESS  &  Bale,  electrical  engineers,  13,  Commercial  Street, 
Brighouse. — At  Halifax  County  Court,  on  July  7th,  a  meeting 
of  creditors  was  held.  'The  liabilities  were  stated  at  £3,397, 
including  sixty-nine  unsecured  creditors  for  £2,ri47;  one  fully 
secured  for  £703;  and  ten  for  rates  and  wages  in  full  amount- 
ing to  £40.       The  assets   were  estimated   to  produce  £982, 


leaving  a  deficiency  of  £1,711.  The  causes  of  failure,  as 
alleged  by  Bale,  were  "  under-estimating  a  Cardiff  contract, 
general  falling  off  in  trade,  and  heavy  expenses."  Wyne.ss 
endorsed  these  alleged  causes,  but  added  "  mismanagement  of 
the  Cardiff  contract."  Mr.  Charles  H.  Baker,  of  l.^eds,  was 
appointed  trustee,  with  a  committee  of  inspection. 

R.  Springer,  electrical  engineer  and  contractor,  253.  Ply- 
mouth Grove,  Manchester. — Receiving  order  made  July  5th 
on  creditor's  petition. 

E.  G.  Rowe  (Davies  &  Rowe),  electrical  engineer,  119,  Dun- 
raven  Street.  Tonypandy,  Glamorgan. — Receiving  order  made 
July  3rd  on  debtor's  own  petition. 

J.  W.  Hodgson  and  N.  Hodgson  {Hodgson  Bros.),  electrical 
engineers,  Norton  Street,  Middlesbrough. — First  meeting  July 
]4th  at  the  Official  Receiver's  offices.  Stockton-on-Tees.  Public 
examination  July  SSth  at  the  Court  Ilous(?,  i^Iiddlesbrough. 

F.  RiDGWAY  (Ridgway  &  Tynan)  (separate  estate),  electrical 
engineer,  Bradford. — First  and  final  dividend  of  4s.  7d.  in 
the  £  payable'  at  the  Official  Receiver's  office,  Bradford. 

T.  Tvnan  (Ridgway  &  Tynan)  (separate  estate),  electrical 
engineer,  Bradford. — First  and  final  dividend  of  lOd.  in  the 
£  payable  at  the  Official  Receiver's  offices,  Bradford. 

F.  J.  Gill,  electrical  engineer,  26,  Hardwick  Street,  Bux- 
ton.— First  meeting,  July  19th,  at  the  Official  Receiver's  Offices, 
Manchester.  Public  examination,  August  l^st,  at  the  Court 
Hou.se,  Stockport. 

Thomas  Green  Coaton,  trading  as  T.  0.  Coaton  it  Co.,  16, 
Humberstonc  Road,  Leicester,  electrical  engineer. — The  public 
examination  of  this  debtor  was  held  recently  at  the  Castle, 
Leicester.    It  appeared  that  debtor  started  business  in  April, 


No.  i;,32i.,  jui,v  14,  1922.1       THE    ELECTRICAL    REVIEW. 


51 


1914,  with  hi.s  lirctber,  who  sub.SL-iilH'd  .£50  out  of  £2-50  caiiital. 
In  1918  they  were  joined  by  a  third  partner,  who  added  ilUO 
capital,  and  in  the  same  year  the  debtor's  brother  withdrew, 
and  hi.s  capital  of  ^425  was  paid  to  their  mother  by  weekly 
instalments.  In  .\ugust,  1919,  his  other  partner  withdrew. 
After  further  questions  the  examination  was  adjourned. 

Private  Arrangement.— T.  Keating,  electrical  engineer,  186, 
West<.'oml)e  Hill.  Blackheath,  London,  S.E.— A  meeting 
of  creditors  was  held  recently,  when  it  was  stated 
that  the  debtor  was  quite  solvent,  and  the  nieetuag 
had  been  called  owing  to  the  non-receipt  of  a  con- 
siderable sum  of  money  to  which  he  claimed  to  be  en- 
titled. The  statement  of  affairs  showed  liabilities  of  £735, 
and  the  assets  were  estimated  to  realise  JB856.  The  stock  was 
stated  to  be  in  good  condition,  and  the  business  had  been  car- 
ried on  at  a  profit.  The  debtor  had  been  identified  with 
another  business  in  respect  of  wliich  certain  pnx'eedings  were 
pending,  and  the  creditors  decided  that  the  meeting  should 
be  adjourned  until  that  matter  had  been  settled.  In  the 
meantime  it  was  decided  that  Mr.  P.  B.  Darke,  of  146. 
Bishopsgate,  E.G.,  and  Mr.  W.  A.  .1.  Osborne,  of  Me-s.srs! 
Oorfield  &  Cripwell.  Balfour  House,  Finsbury  Pavement, 
should  supervise  the  business  until  the  adjourned  meeting 
was  held. 

The  adjourned  meeting  was  held  last  week,  when  it  was 
stated  that  the  action  referred  to  had  been  settled  on  the 
terms  that  the  debtor  was  to  receive  £4.50.  After  allowing 
for  the  costs,  there  would  be  a  balance  available  of  £350.  The 
creditors  expressed  the  opinion  that  the  debtor  should  continue 
the  business,  and  agreed  to  accept  los.  in  the  £.  and  it  was 
also  decided  that  a  composition  deed  should  be  enterea  into 
with  Mr.  Darke  and  Mr.  Osborne  as  trustees,  together  with  a 
committee  consisting  of  Mr.  W.  Hunt,  the  General  Electric 
Co..  Ltd.,  and  the  Electrical  Supplies,  Ltd.  The  following  are 
creditors :  — 

£  £ 

Electrical   Supplies   Co 62  -Sloan    Electrical   Co.,   Ltd.           ...  24 

Edison  Swan  Electric  Co.,   Ltd.  ...  11  South     Metropolitan     Electric    and 

Falk,  Stadclmnnn  &  Co.,  Ltd.   ...  16         Power    Co.,   Ltd 20 

General   Electric  Co.,  Ltd.           ...  82    Watsham's    Co 38 

Hunt    Bvron 17     Hunt,  .A.    F 220 

Rose  Bros.  Electric  Co.,  Ltd.       ...  17 

Company  Liquidations. — Swarren,  Ltd.,  10,  Phoenix 
Place,  London.  W.C.I. — The  summary  of  the  statement  of 
affairs,  together  with  lengthy  observations  by  the  Assistant 
Official  Receiver  (Mr.  J.  Barwick  Thompson),  was  issued  under 
date  July  7th.  The  accounts  filed  under  the  liquidation  show 
total  habilities  £11,-582,  assets  valued  at  £1,806,  and  a  de- 
ficiency of  £43,793.  As  regards  contributories,  the  issued 
capital  amounts  to  £34,017.  The  chief  item  accounting  for  the 
deficiency  is  .£33,750.  written  otT  in  respect  of  patents  and  good- 
will. The  winding-up  order  was  made  in  .June,  1921.  on  the 
petition  of  a  creditor.  The  company  was  promoted  by  C.  W. 
Streeten  and  Sydney  A.  M.  Pvose,  and  registered  in  March.  1917, 
to  carry  on  business  as  merchants,  electrical  engineers,  &c. 
Immediately  after  formation  it  acquired  from  Streeten  (trading 
as  S.  Warren  &  Co.)  the  "  Swarren  crutch  seat,"  but  the 
manufacture  of  this  appliance  was  unsuccessful,  and  the 
accounts  to  the  end  of  1917  showed  a  loss  of  £164  on  trading. 
Early  in  1918  the  company  commenced  trading  as  electrictil 
engineers,  and  Rose  was  appointed  manager.  In  .\ugust,  1919. 
the  company  acquired  the  goodwill  of  the  business  of  the 
Lonsdale  Electrical  Works.  Tlie  statement  sets  forth  the 
details  of  this  transaction  and  financial  measures  which  fol- 
lowed it.  In  September,  1919,  the  capital  was  increased  to 
£60,000  by  the  creation  of  29.IK10  additional  ordmary  and  30.000 
preference  .shares  (7i  per  tent)  of  £1  each.  In  December,  1919. 
an  agreement  was  entered  into  with  Rose  under  which  the 
company  acquired  certain  patents  relating  to  a  target-indicating 
device  and  an  improved  automatic  steering  apparatus  for  tor- 
iwdos,  and  an  interest  in  an  invention  for  protecting  safes  and 
windows  against  burglary,  ^he  con.sidcration  was  fixed  at 
£30,000  in  shares.  No  inquiries  as  to  the  value  of  the  patents 
appear  to  have  been  made.  The  shares  were  allotted  to  ' 
nominees  of  Rose,  who  at  that  time  was  an  undischarged  bank- 
rupt. The  p.i tents  have  not  Iweu  assigned  and  no  work  has 
lieen  done  in  connection  with  thcni.  which,  according  to  Rose, 
is  duo  to  disputes  between  the  directors  which  resulted  in 
his  removal  from  the  board  in  March,  1920.  He  commenced 
actions  against  Orrick,  Redman,  and  the  company,  asking 
for  an  injiinction  to  restrain  them  from  excluding  him  from 
the  control  of  the  company's  affairs  and  directing  the  allot- 
ment to  him  of  29,498  shares,  but  the  applications  were  not 
proceeded  with.  The  business  was  carried  on  at  a  loss 
throughout.  The  bank  pressed  for  payment  toward  tlie  end 
of  1920,  and  a  receiver  was  appointed.  The  assets  jiro  valued 
in  the  statement  at  .£L806,  and  unpaid  calls  included  therein 
(£750)  are  due  bv  Ogilvv.  There  is  uncalled  liability  of  .£2.700 
in  respect  of  3.0(iO  shares  allotted  to  St.  Clair.  The  failure  of 
the  company  is  attributed  by  Picknell  to  lack  of  working 
capital,  heavy  overhead  charges,  and  the  slump  in  trade. 

Claue.mhin  Manueactubing  ANii  Emuneerinq  Co.,  Lti).-;-.-\ 
petition  for  the  winding  up  has  be<'u  presented  to  the  High 
Court  by  Mr.  N.  T.  Belaiew,  of  33,  Elvaston  Place.  Queen's 
Gate,  London,  a  creditor,  and  will  be  heard  in  London  on  July 
18th. 

W.  Manseield  &  Co.,  Ltd. — Winding  up  voluntarily. 
Liquidator  :  Mr.  Thos.  Keighley  Moulsdale.  Meeting  of  credi- 
tors, July  17tb  at  India  Buildings,  Liverpool. 


Nauo.sal  Electric  Scpplv  Co.,  Ltd.— Particulars  of  claim-? 
to  be  sent  by  August  lOth  to  the  liquidator,  Mr.  W.  H  Ains- 
worth,  n,  Winckley  Street,  Preston. 

Albert  Lee  &  Co.,  Ltd.— Winding  up  voluntarily.  Liquida- 
tor :  Mr.  T.  Keens,  ^5.  College  Hill,  E.G.  Meeting  of  credi- 
tors, ,luly  24th,  at  the  London  Chamber  of  Commerce,  Oxford 
Court,  Cannon   Street,    E.G.;    particulars  of   claims   by  July 

Letchworth  Engineering  Co.,  Ltd.— Liquidator  Mr  J.  O 
Morris.  Official  Receiver,  Tlie  Parade,  Northampton,  released 
July  5th. 

Melvin  E.ngineering  Co.,  Ltd.— Winding  up  voluntarily. 
Liquidator  :  Mr  H.  F.  Inkson,  23.  King  Street,  E.G.  Meet- 
ing of  creditors,  July  19th. 

Wholesale  Electrical  Co.,  Ltd.— Meeting  called  for  August 
11th,  at  4,  Charterhou.se  Square,  E.G.,  to  hear  an  account  of 
the  winding-up  from  the  liquidator,  Mr.  E.  H.  Hawkins. 

Dissolution  of  Partnership.— Cextr.4L  London  Electrical 
I.vsTALLATioN  A  MAINTENANCE  Co.,  L/TD.,  electrical  engineers,  29 
Bedford  Row,  W.C.— Mr.  C.  Saunders  and  Mr.  W.  H.  St.' 
Aubrey  Davies  have  dissolved  partnership.  Mr.  Davies  will 
attend  to  debts  and  continue  the  business  on  his  own  account. 

Trade  Announcements.— Mkssr-s.  Kendrick  &  Co.,  electrical 
engineers,  of  Mariscow  Street,  Westbury,  Wilts,  have  com- 
pleted ext<?nsions  to  their  premises,  and  have  added  a  wireleM 
installation. 

The  Oriental  and  General  Tr.^ding  Co.,  electrical  apparatus 
dealers,  of  3  and  5,  Oldham  Street.  Liverpol,  announce  that 
they  are  relinquishing  business. 

Messrs.  Dorman  &  Smith,  Ltd.,  have  appointed  Mr.  H.  J. 
D.  Thompson  to  represent  them  on  the  N.E.  coast,  and  he 
has  opened  an  office  at  28,  Grainger  Street.  Newcastle-on-T>-ne. 
to  deal  with  inquiries  for  switchgear,  fittings,  &c.,  on  their 
behalf. 

Mr.  Charles  Erith,  A.M.I.Mech.E.  (trading  as  Charlw! 
Erith  &  Co.),  has  removed  to  Palace  Chambers,  Bridge 
Street,  S.W.l.  where  he  is  carrying  out  the  construction  and 
installation  of  Riley  patent  stokers  for  all  types  of  water-tube 
boilers  at  home  and  abroad.    Telephone  :   "  6145  Victoria." 

The  interests  of  the  Vincent  Switchgear  Manufacturing 
Co.  in  Yorkshire  are  now  in  the  hands  of  Mr.  H.  Holt,  Messrs. 
Hinchcliffe  Green  Manufacturing  Co.,  Airedale  Works,  Hol- 
beck.  Leeds. 

Messrs.  Griersons,  Ltd.,  have  removed  from  Wardour 
Street,  W.,   to  43,  BloonLsbury  Square,   Ix)ndon,  W.G.I. 

Messrs.  Goldfarb  &  Bottom,  of  Leadenhall  Street.  EC. 
have  dissolved  partnership,  and  the  business  is  under  the 
sole  control  of  Mr.  M.  H.  Goldfarb,  who  will  trade  under  his 
own  name  at  95,  Great  Portland  Street,  W.l.  Telephone 
number:  "  Mayfair  .5620";  telegraphic  address:  "  Electen- 
gin.  Wesdo.  London." 

Messrs.  Sutcliffe  Bros,  have  this  week  removed  their 
offices  and  warehouse  to  42,  Southwark  Street.  London.  S.E.l- 
The  name  of  the  firm  has  been  changed  to  Hulburn  &  Co.. 
and  the  business  will  be  carried  on  bv  the  partners  of  Sutcliffe 
Bros.  (Messrs.  E.  G.  Hoare  and  L.  E.  Milburn)  and  Mr.  J.  H. 
Hull,    who  has  been  taken   into  partnership. 

Mr.  W.  Blackbdrn,  late  repair  manager  of  Messrs.  C.  .■V. 
Vandervell  &  Co..  Ltd..  has  commenced  business  as  W.  Black- 
burn (Kew),  Ltd..  automobile  electrical  engineers,  at  110. 
Kew  Green,  London,  S.W. 

Hoi.ophane,  Ltd.,  has  this  week  removed  to  Elverton 
Street,  Vincent  Square.  Westminster,  Ijondon.  S.W.  The 
telephone  numlier  and  the  telegraphic  address  are  unalt-ered. 

Messrs.  W.  Warbirton  &  Co.,  T-tp..  Turbine  Works.  Hali- 
fax, have  appointed  the  Ixindon  Factors  \-  Agents'.  Ltd..  of  38 
and  .■)9.  Parliament  Street,  S.W.,  their  sole  agents  for  Loniion. 
the  South  'of  England,  and  South  Wales. 

.\s  announced  in  our  other  pages  this  week,  a  manufacture 
and  sales  arrangement  has  been  concluded  Ix'twtvn  the  Hot- 
]ioint  Electric  Appliance  Co.,  Ltd..  of  21,  Berners  Street. 
1  .ondon,  W.l.  and  the  Falkirk  Iron  Co.,  T,td.,  of  Craven  House. 
Kingsway.  London,  W.C.  and  Falkirk,  N.B..  whereby  the  Fal- 
kirk Iron  Co.,  Ltd.,  will  manufacture,  and  the  Hotjxiint  Elec- 
tric \ppliance  Co..  Ltd..  will  conduct  the  sale  of  the  "  Falco  " 
heating  and  cooking  sjiecialities.  in  addition  to  "  Hotpoint 
appliances.  It  is  anticipated  that  this  arrangement  will  be 
found  to  possess  advantages  for  both  the  trade  and  the  public 
and  its  progress  will  be  watched  with  interest. 

CatalO);ues  and  Lists. — Messrs.  W.  T.  Heni.fv's  Teleoraiv 
WoRKS  Co.,  Ltd.,  BlomfieUl  Street,  london  Wall.  E.C.2.— A 
set  of  six  booklets  dealing  with  the  application  of  the  "  Hen- 
ley "  wiring  system  to  various  classes  of  buildings.  The 
brochures  are  very  fully  illustrated  and  admirably  demon- 
strate the  invadth  of  the  .system's  application. 

Messrs.  Wii.i.iam  Sandkrs  &•  Co..  Falcon  Electrical  Works, 
Wedneslniry— July  price  list  of  iwnclad  switch  and  fuse-gear, 
with  terms  of  business. 

Mr.  F.  Pratt.  33.  Queen  Anne's  Gat*,  liondon.  S.W.I. — 
List  of  reiluced  prices  of  safety  cartridge  fuses. 

The  Hi'Mi'HRV  Electric  Co.",  24.  Broad  Quay.  Bristol.— .■Vn 
illustrated  booklet  dealing  with  the  "  Konomi  "  wiring  sys- 
tem. 

The  London  Factors  *  Agents.  Ltd.,  38  and  .S9,  Parlia- 
ment Street.  S.W. 1.— Net  price  list  of  electrical  aci-essories 
for  July. 
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The  ELbXTRic  Constrittion  Co.,  Did.,  IngersoU  House,  i), 
Kingsway,  W.C.i.— An  illustrated  and  priced  pamphlet  deal- 
ing with  commutator  stones. 

The  Electeolvtic  Apr.Mi.tTis  &  Baiterv  Co.,  Ockford  Works, 
Ockford  Corner,  Godalminp,  Surrey.— Two  priced  leaflets 
dealing  with  Niblett's  electrolysers  and  "  Lithos  "  secondary 
cells. 

Aliojutic  &  Electric  Furn.*ces,  Ltd.,  '281-283,  Gray's  Inn 
Road,  W.C.I.— A  well-illustrated  descriptive  catalogue  ol 
■  Wild-Bartield  "  furnaces  for  the  correct  hardening  of  steel; 
fully  priced. 

Messrs.  Pr.att  &  Co..  23,  Queen  Anne's  Gate,  Westminster, 
S.W.I.— .'^n  illustrated  pamphlet  dealing  with  the  "  C.  &  H." 
wirele.ss  telephony  receiving  set.    Priced, 

We  have  received  from  Messrs.  Robert  Stelling  &  Co.,  of 
88.  Chancory  Lane,  lx)ndon,  W.C.2,  a  booklet  describing 
the  advi.sory  service  that  they  render  as  consulting  industrial 
engineers  in  connection  with  the  problems  of  management, 
organisation,  costing,  and  the  improvement  of  production 
methods  by  the  application  of, scientific  principles. 

WeSTIXGHOUSE      ElECTIUC      &      MANUr.\CTURlNG      Co.,      East 

Pittsburgh,  Pa.,  r.S..\.  Catalogue  M.— A  well-illustrated 
pubUcation  describing  apparatus  and  line  material  for  use 
in  mines.    Priced  in  U.S.  dollars. 

"  The  Coventry  "  Ch.4IN  Co.,  Ltd.,  Spon  End  Works, 
Coventry.— A  well-illustrated  catalogue  of  chain  gear  for 
power  transuiission  purposes,  giving  dimensions,  weights, 
strength,  &c. 

Mr.  H.  B.  Turner,  79,  Playford  Road,  N.4.— Two  illustrated 
descriptive  pamphlets  dealing  respectively  with  "  A.T.M." 
crystal  detector  sets  and  loud-speaking  receivers. 

Messrs.  John  .Jardine,  Ltd.,  Deering  Street,  Nottingham. 
Sheet  No.  71 — B.  Dept.,  illustrating  and  describing  a  new  tyiw 
of  cast-iron  split  pulley.     Priced. 

Messrs.  Higgs  Eros.,  Sand  Pits,  Birmingham. — Monthly 
Magazine  for  July,  containing  stock-lists  of  a.c.  and  >'d.c. 
motors,  and  d.c.  generators,  notes  on  their  construction  and 
working.  &c. 

Ateliers  de  Constructions  Electriques  de  Chahleroi,  5G, 
Victoria  Street,  S.W'.l. — July  stock  list  (in  French))  of  motors, 
dynamos,   transformers,   and   switchgear.     Illustrated. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross 
Road,  W.C.2.— List  No.  362,  describing  and  illustrating 
"  Sunco  "  rotary  converters  for  accumulator  charging.  Also 
a  list  of  reduced  prices  of  "  Apex  "  switchgear. 

Messrs.  Herbert  Alexander  &  Co.,  Ltd.,  Charmouth 
Street,  Ijeeds. — An  illustrated  booklet  describing  several  types 
of  "  Clayden  "  portable  cranes; 

Stoker  Contracts. — .Among  the  more  important  orders 
recently  secured  by  the  Underfeed  Stoker  Co.,  Ltd.,  are  the 
following  for  electric  light  and  power  stations  : — St.  Helens, 
two  travelling  grates;  Amsterdam,  two  travelling  grates; 
Dover,  two  class  "  E  ";  Penarth,  one  class  "  E  ";  Belfast, 
ash  conveyor;  Sydney,  N.S.W.,  ash  conveyor;  Osaka  Electric 
Co.,  ash  conveyor. 

Book  Notices. — "  Industrial  Welfare,"  July,  1922.  Lon- 
don :  Indu.strial  Welfare  Society.  Price  9d.  net. — This  issue 
contains  several  articles  of  importance  in  these  Itimes  oif 
labour  troubles.  "  PuUing  Together  "  is  a  .staltement  re- 
garding the  profit-sharing  .scheme  instituted  by  Messrs.  Rown- 
tree  it  Co.,  litd.,  wlio  have  brought  into  being  many  methmls 
of  working  conducive  to  good  fellowship  in  their  factory. 
Sir  William  McKenzie  writes  on  "  The  Human  Factor  "  in 
indu.stry  with  the  authority  born  of  experience.  Other 
articles  arc-: — "  Safety  in  Foundries,"  by-  Mr.  R.  W.  Pat- 
more;  "  The  New  Conception  of  Management  ";  "A  Central 
School  of  Printing";  and  notes  on  world  conditions  in  in- 
dustry. 

"  T/Union  d'Electricite  et  la  Centrale  de  Gennevilliers."  By 
Ernest  Mercier.  Pp.  ,52;  figs.  53-f5  folding  plates.  Paris: 
La  lievne  InduntrieUc.  Price  13  fr.,  post  free. — A  complete 
account  of  the  new  20fl,0(X)-kW  power  station  of  Gennevilliers, 
erected  to  supply  electricity  to  Paris  and  the  adjoining  dis- 
trict, including  the  system  of  distribution,  and  particulars  of 
the  present  and  future  conditions  of  the  supply.  An  edition 
ill  English  is  in  prepariition. 

"  The  Brown-Boveri  Review  "  (English  edition).  May,  1922. 
London:  Brown,  Boveri  &  Co.,  litd. — This  number  contains 
an  exhaustive  description  of  single-phiise  express  passenger 
locomotives  with  the  Bro«  ii-Boveri  individual  axle  drive,  and 
also  of  the  new  single-phase  locomotives  supplied  for  the 
Rhaetian  Railway. 

"  The  M.  &  C.  .Apprentices'  Magazine,"  Summer  Number, 
1922.  Glasgow:  Messrs.  Mavor  &  Coulson,  Ltd.— In  thin 
issue.  Mr.  Sam  Mavor  (jives  his  views  on  the  recent  engi- 
neering lock-out;  Mr.  Henry  Edmunds  continues  his  "  Re- 
miniscences of  :i  Pioneer";  an  article  on  the  Cauca.sus.  by 
Mr.  George  Dey  appears,  as  well  as  the  usual  record  of  events. 

Messrs.  H.  K.  Lewis  &  Co.,  Ltd.,  130,  Gower  Street,  W.CL 
have  sent  us  a  list  of  text-books  and  works  of  reference  in 
science  and  technology.  The  catalogue  covers  a  diverse  field,' 
ranging  from  botany  to  electrical  engineering,  and  the  price 
and  the  date  of  publication  of  each  book  are  given. 

"  Wireless  for  the  Home,"  bv  N.  P.  Hinton.  Pp.  xii-t-87; 
fies.  M.  Price.  2s.  net.  "  Electric  Cables,"  by  P.  W.  Main. 
Pp.  viii4-9fi;  26  fics.  Price  28.  6d.  net.  Ijondon  :  Sir  Isaac 
I'itman  it  Sons,  Ltd. 


Scientific  Paper  No.  436,  of  the  U.S.  Bureau  of  Standards, 
"  Interference  Methods  for  Standardising  and  Testing  Pre- 
cision Gauge  Blocks.  (37  pp.)  Washington ;  Government 
Printing  Office.  Price  10  cents. — This  gives  in  detail  the 
system  adopted  in  testing  precision  gauges  used  as  standards 
for  checking  micrometers,  and  also  as  distance  pieces  for  pre- 
cise mechanical  work.  The  apparatus  used  is  fully  described 
and  illustrated  by  Une  drawings  and  diagrams. 

Chinese  Note. — .An  electric  li.s^ht  company  w-as  recently 
organised  in  Yuan-hwa,  Chekiang. 

The  Engineering  Trade  Negotiations. — As  a  result  of  the 
joint  conference  of  representatives  of  the  Engineering  and 
National  Employers'  Federation  and  the  Engineering  Trades 
Unions  last  week,  the  employers'  proposal  for  a  reduction  of 
the  war  bonus  by  16s.  6d.,  the  reduction  to  be  eft'ect€d  by 
three  instalments,  namely  :  os.  6d.  on  July  31st,  6s.  6d.  on 
August  28th,  and  5s.  6d.  on  September  25th,  is  being  sub- 
mitted to  the  members  of  the  rcsiicctive  organisations  on  a 
uniform  ballot-paper,  the  votes  to  be  returnable  by  July  25tb. 

Applications  for  British  Trade  Marks. — .Appended  is  a 
summary  of  the  recent  applications  for  British  trade  marks  in 
icspect  of  goods  and  productions  connected  with  the  electrical 
trades  and  industries.  Firms  desiring  to  enter  an  objection  to 
any  of  the  applications  have  one  month  in  which  to  do  so 
from  the  dates  mentioned  below  :  — 

Gevselec.  No.  425,572. — Electric  geysers.  De  la  Hcv  Moore, 
20,  Richmond  Hill,  Clifton,  Bristol.    June  14th.  1922. 

Hecla.  No.  419,443.  Class  18. — Electric  heating  apparatus. 
Clarence  W'.  Marriott,  56-62,  little  Bourke  Street,  Melbourne, 
Victoria  (address  for  service  in  this  country,  G.  E.  Polkes,  35, 
Temple  Row,  Birmingham).    June  21st,  1922. 

Railodon.  No.  425,962.  Class  22. — Electrically-operated 
luggage  trucks.  Industrial  .Appliances,  Ltd..  38,  Victoria 
Street.  London,  S.W.    July  5th,  1922. 

S  (letter  and  design).  No.  412,137.  Class  8.— Fitted  elec- 
trical switchboards.  No.  412,138.  Class  13. — Electrical  devices, 
accessories,  and  fittings  of  metal.  No.  412,139.  Class  16. — 
Electrical  devices,  accessories,  and  fittings,  wholly  or  partly 
of  porcelain  or  earthenware.  Wm.  Preston,  trading  .is  William 
Sanders  &  Co.,  Falcon  Electrical  Works,  Redding  Lane,  Wed- 
nesbury.     July  5th,  1922. 

Giant.  No.  414,516.  Class  6. — Pneumatic  and  electric  ma- 
chine tools.  Consolidated  Pneumatic  Tool  Co.,  Ltd.,  170-173, 
Piccadilly.  London,   W.    July  5th.  1922. 

Design  No.  425,3'71.  Class  13. — Water,  gas,  and  electrical  fit- 
tings of  ordinary  metal.  Samuel  Booth  &  Co.,  Ltd.,  Cheap- 
side   Works,   Cheap-side,  Birminghaiu.     July  5th,  1922. 

Local    Exhibition. — The  Housinj;  and   Health  Exhibition, 

promoted  by  Glasgo^v  Corporation,  will  be  opened  on  Monday, 
October  2nd,  and  will  run  to  October  21st. 

Patent  Application. — Application  has  been  made  for  the 
restoration  of  patent  No.  10,253,  of  1914,  granted  to  Hubert 
,\lexander  Gill,  for  "  Improvements  in  and  relating  to' variable 
speed  generator  and  storage  battery  systems." 

For  Sale.-r-Beckenham  U.D.C.  electricity  department  has 
for  disposal  one  120-kW  Belli.s.s-Fowler  alternator  and  one 
L2.50-kW  Fowler  alternator. 

Darlington  Cor|xiration  Electricity  Committee  invites  ofl'ers 
for  one  250-kW  Allen-Parker  steam  generator. 

Burnley  Corporation  electricity  department  invites  oilers  for 
one  2.")(l-kW  ti iple-expan-sion  Belliss-Dick,  Kerr  generating  set. 

Ilaiiiiueisiiiitli  B.C.  electricity  department  invites  offers  for 
one  2,000-kVV   Ciutiss  turbo-alternator,  condensing  plant,   &c. 

The  London  County  Council  tramways  department  has  for 
disposal  .six  water-tube  boilers,  with  superheaters  and  chain 
grate  .stokers,  also  three  Green's  econoiiii.sers.  (See  our  adver- 
tisement ))Hgcs  t(j-day.) 

Annual  Outings. — The  emplnyi'-s  nf  the  Wolverhamptun 
Corporation  electricity  department  held  their  annual  trip  on 
Saturday.  Stratford-on-Avon  was  their  destination.  After 
visits  had  been  paid  to  places  of  interest,  boating  attracted 
quite  a  number  of  jiatroiis,  and  all  asstnnbled  at  the  Old  Red 
Lion  Hotel  in  the  afternoon  for  tea.  provided  by  the  Mayor 
of  Wolverhampton  (chainiiaii  of  Ibc  Electricity  Conimittee), 
who  unfortiinati'ly  I'ould  not  be  present  owing  to  an  oflicial 
engagement  at  Stafford.  Mr.  S.  T.  .Aileii  (bomugh  electrical 
engineer)  presided.  Sports  wen-  held  in  the  Recreation 
Grounds,  and  the  prizes  were  (listrilnilcd  by  Mrs.  .\llcii. 

Wages  in  the  Plymouth  Electricity  Department. — In  May 

last,  owing  to  tbe"<'xtension  of  the  Plymouth  electricity 
works,  the  latter  came  under  class  D  instead  of  class  C  in 
the  echedule  of  salaries,  and  the  staff  consequently  received 
an  all-round  increase  of  salary.  Tlie  Plymouth  branch  of  tlie 
Electrical  Trades  Union  is  circularising  the  District  Joint 
Industrial  Council,  pointing  out  that  in  that  area  (No.  12), 
which  contains  Plymouth  only,  the  basic  rates  of  pay  are  the 
lowest  in  the  country,  and  that  on  July  20th  a  resolution 
will  be  submitted  to  the  Council  recommending  that  the  rates 
paid  in  No.  11  area  shall  become  operative  as  from  April 
Ist,  1922.  No.  11  area  contains  many  towns  smaller  than 
Plymouth,  which  indeed  would  be  the  second  in  point  of 
population,  and  has  made  a  net  profit  of  ^£14,290  on  the 
electricity  undertaking  during  the  pa.st  year.  On  the  face 
of  it.  the  E.T.U.  has  a  very  strong  case  for  the  proposed 
amendment. 
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"  Wireless  "  lixhibitions. — .\  Radio  Exhibition  and  Wire- 
less Cdiivrnliijii  IS  to  be  held  at  the  Central  Hall,  Westmin- 
ster, I'iniii  Si'|it.iiilier  2nd  to  8th.  This  will  provide  an  opportu- 
nity fur  iiiaiiiiracturers  of  "wireless"  apparatus  to  display 
their  products.  Particulars  may  be  obtained  from  Messrs. 
Dale,  Reynolds  &  Co.,  Ltd.,  46.  Cannon  Street,  E.C.4. 

A  similar  exhibition  is  announced  to  take  place  in  the  Champ 
de  Mars,  Paris,  from  August  '2.5th  to  October  5th. 

The  World's  Copper  Production. — The  organisation  formed 
by  American  mining  interests  under  the  title  of  the  American 
Bureau  of  Metal  Statistics  has  now  issued  its  second  annual 
report  concerning  the  world's  production  of  certain  non- 
ferrous  metals.  Having  regard  to  the  prominent  position 
occupied  by  the  United  States  in  the  matter  of  the  output  of 
copper  and  by  the  two  countries  directly  dependent  upon  the 
States — Mexico  and  Chile — the  figures  for  3921  show  very 
clearly  how  the  industry  was  operated  on  short  time  in  that 
year.  In  round  figures  the  total  production  of  the  TInit<:!d 
States,  Canada,  Mexico,  and  Cuba  is  returned  at  2.56,0(K1  tons 
in  ]921,  as  compared  with  &33,00O  tons  in  1920,  and  1,019,000 
tons  in  1918,  and  the  United  States  turned  out  216,000  tons 
in  1921,  as  compared  with  576,000  tons  and  879,000 
tons  in  the  other  two  years  respectively.  The  quantity  appor- 
tioned to  South  America — Chile,  Peru,  and  Bolivia— is  99,0(X) 
tons  for  1921,  135,000  tons  in  1920,  and  146,000  tons  in  1918; 
to  Enrope.  56,000  tons,  46,ai0  tons  and  75.000  tons  in  the  three 
years  respectively;  to  Asia  (Japan  and  other  countries),  54,000 
tons,  66,1X10  tons  and  90,000  tons;  Au.stralia,  19,000  tons.  26,000 
tons  and  44,000  tons;  Africa,  39,000  tons,  30,000  tons  and 
31.000  tons;  and  to  other  countries,  5.000  tons  for  each 
of  the  three  years.  As  the  aggregate  for  the  whole 
world  the  statistics  give  529,000  tons  for  1921.  975,000 
tons  for  1920.  and  1.412,000  tons  for  1918.  In  addition,  the 
world's  production  of  zinc  is  mentioned  at  4.58.000  tons  last 
year,  as  conti-asted  with  727,000  tons  in  1920  and  810,000  tons 
in  1918.  while  the  corresponding  figures  for  lead  are  853,000 
tons,  907,000  tons,  and  1,190,000  tons  in  the  three  years  respec- 
tively. 

Russo=Italian  Trade. — M.  Feinstein,  a  commercial  repre- 
sentative of  the  Soviet  CJovernment,  who  recently  returned  to 
Moscow  after  a  prolonged  stay  in  Italy,  is  reported  to  have 
stated  that  the  value  of  the  trade  transacted  between  Russia 
and  Italy  in  the  finst  quarter  of  1921  amounted  to  20,000,000 
lire.  At  present  the  Russians  are  in  course  of  exporting  to 
Italy  scrap  metals,  petroleum,  and  coal.  On  the  other  hand, 
Italy  will  dehver  to  Russia  railway  material,  machinery,  agri- 
cultural implements,  and  electrical  plant. 

Lead. — Messrs.  James  Forster  &  Co.,  in  their  report  dated 
July  8th.  state  : — "  C!onsumption,  particularly  in  the  cable 
trades,  seems  to  be  slightly  better,  and  makers  are  disposed  to 
purcha.se  metal  further  ahead  than  has  been  the  case  during 
the  last  few  months.  On  the  other  hand,  supplies  should  be 
more  ample  this  month,  though  there  is  little  likelihood  of  any 
surplus,  as  we  are  still  feehng  the  effects  of  the  shortage  last 
month." 

Glasgow  Tramways  Jubilee. — To  celebrate  the  "  Jubilee  " 
of  the  nninicipnl  tramways  on  .\ugust  18th  the  Council  has 
decided  to  present  every  employe  of  the  department  with 
£1,  and  to  give  a  luncheon,  reception,  and  dance  to  which 
members  of  the  Council  will  be  invited.  There  are  over  7,000 
employes  in  the  Tramway  Department. 

Holidays. — Messrs.  Higgs  Bros.,  of  Birmingham,  an- 
nounce that  their  works  will  be  closed  for  the  annual  holi- 
days from  August  4th  to  14th. 

Tlie  Frencli  Electrical  Industry. — ■\n  optimistic  note  is 
sounded  in  the  recent  report  of  the  French  Thomson-Hous- 
ton Co.  It  states  that  the  electrical  industry  has  not  been 
so  deeply  affected  by  the  general  depression  owing  to  the  vital 
part  it  now  plays  and  will  play  in  future.  Every  undertaking 
is  feeling  an  urgent  need  for  extensions  to  meet  thegrowing 
demand  for  electricity,  and  many  schemes  are  well  in  hand. 
In  addition  to  tiie  development  of  the  steam  stations  in  the 
regions  of  Paris  an<l  the  Nord,  hydro-electric  construction  is 
being  speeded  up.  The  harnessing  of  (he  hoiiiUc  hlanrhc  is 
resulting  in  a  network  of  distribution  lines  covering  very 
wide  areas,  as  well  as  the  electrification  of  railways. 

Schemes  have  Iwen  drawn  up  for  the  conversion  of  5.4.")6 
miles  of  line.  There  has  also  been  great  progress  in  electric 
lieating,  particularly  in  the  mountain  regions,  where  the  do- 
livery  of  coal  is  difficult,  l)ut  which  are  easily  accessible  to 
electricity.  There  is  also  a  great  scope  for  the  telephone 
industry;  there  are  ten  times  more  subscribers  in  America 
than  in  France  per  capita.  Is  a  result  of  negotiations 
between  the  Soci.'te  d'Etudes  pour  I'Electrification  des  Che- 
mins  de  Fer  and  the  principal  railway  authorities,  many  con- 
tracts have  been  placed,  or  are  projected,  having  a  total  value 
of  about  200,000,000  francs.  The  method  uniformly  adopted 
is  tl»3  high-pressure  direct-current  system. 

"  'Volt  "  Wire  Lamps.— The  report  of  the  N.V.  Mefaal- 
draad  Lampenfabriek  "  Volt,"  of  Tilburg.  Holland,  states  that 
if  the  year  1920  ha^l  been  referred  to  a  year  ago  as  having 
been  not  speciallv  favourable,  the  result  was  at  all  events 
a  profit  which  permitted  of  the  payment  of  a  small  dividend. 
But  1921  closed  with  a  loss  of  474,000  florms,  owing  to  the 


unsatisfactory  prices  realised  for  old  stocks,  and  the  necessity 
for  writing  off  262,000  fl.  on  the  stocks  remaining.  As  to 
the  future,  the  report  states  that  it  is  probable  that  the  in- 
fluence of  the  debit  balance  will  be  felt  beyond  the  new 
financial  year,  particularly  as  the  position  of  the  smaller 
glow  lamp  works  is  far  from  satisfactory;  and  it  would  be 
necessary  in  future  years  to  take  into  consideration  the  writing 
down  of  shares  held  in  associated  companies,  which  are  now- 
booked  at  their  nominal  value. 


LIGHTING     AND     POWER     N0TE5. 


Accrington.-  Increased  Discou.nt.— The  General  Purpot-t.s 
Committee  has  considered  the  question  of  electricity  charges, 
and  hae  decided  that  the  present  discount  of  2i  per  cent,  shall 
be  increased  to  7J  per  cent.  The  increase  will  date  from  Julv 
1st. 

Birkenhead.  —  DEt'ERRED-PAYMENT  Wiring.— -The  Corpora- 
tion Electricity  Department  has  introduced  a  .scheme  for  wiring 
houses,  the  cost  of  which  is  recou|)ed  from  the  consumers  by 
means  of  payments  spread  over  a  long  period.  Lighting  only 
is  provided  for,  plain  drop  fittings  and  lamps  being  installcl 
at  a  maximum  cost  of  £50.  ITie  cost  is  payable  in  quarterly 
instalments  over  a  iieriod  of  four  years.  The  work  is  to  be 
carried  out  by  contractors. 

Cannock. — Electricitv  Supply.— The  Urban  Council  has 
applied  for  an  order  to  enable  it  to  supply  electricity  to  Hather- 
ton. 

The  Urban  Council  has  also  sealed  an  agreement  with  the 
Cannock  and  Rugeley  Colliery  Co.,  Ltd..  for  a  supply  of  elec- 
tricity for  a  period  of  five  years. 

Continental. — France. — The  Societe  d'Electricite  Surgferes- 
Aigre  Feuille-Mauze  has  applied  for  a  concession  to  distribute 
electricity  for  traction,  lighting  and  ix>wer  purposes  in  14 
communes  of  the  dSparlcment  of  Oharente-Inferieure  and  in 
seven  communes  in  the  di'partement  of  Deux-SfevTee. 

Application  has  been  made  by  the  Intercommunal  Electrical 
Syndicate  for  authority  to  erect  and  work  an  electricity  supply 
network  to  serve  52  communes  in  the  Chartrain  district  of  the 
ih'pwtcmcnt  of  Eure-et-I,oire. 

Croydon. — Year's  Working. — The  Corporation  Electricity 
Department  (engineer  :  Mr.  A.  C.  Cramb)  has  issued  its  re- 
jiort  and  accounts  for  the  year  ended  March  31st  last.  The 
total  revenue  for  the  year  was  £174,697.  as  compared  with 
£163,984  in  the  previous  year.  Against  this  was  charged  a  total 
expenditure  of  £107,339.  as  compared  with  £149.727.  leaving  a 
gross  profit  of  £67,3.58  (£14,257).  Interest,  income  tax.  &c.,  ab- 
sorbed £22.068.  and  .sinking  fund  and  loan  repayments  £19,128, 
resulting  in  a  net  profit  of  £26.162.  This  was  an  extremely 
favourable  result,  comparing  with  a  deficit  of  £19,436  in  1920- 
21.  The  total  numlier  of  units  sold  remained  at  almost  exactly 
the  same  level— about  10,770,000.  The  large  reduction  in 
working  expenses  was  accounted  for  partly  by  a  decrease  in  the 
cost  of  coal,  but  a  saving  of  £7,000  was  made  by  the  use  of  oil 
fuel  during  the  coal  shortage.  The  cost  of  production  was  actu- 
ally reduced  from  2.96d.  to  2.05d.  per  kWh.  The  capital 
account  shows  an  expenditure  during  the  last  two  years  of 
£214,105.  This  large  amount  is  due  to  the  re.organisiition  of  the 
plant,  and  includes  .such  items  as:— Two  5.000-kW  and  one 
;i,0OO-kW  turbo-alternators;  rotary  converters  and  trans- 
formers; condensing  plant;  building  work;  switchgear.  &c. 
Two  of  the  new  turbo-alternators  are  reported  to  bo  running 
satisfactorily ;    the  other  has  not  yet  finished  it«  tests. 

Darlington.— I>OAN  Sanctionkd.— The  Town  Council  has  re- 
ceived sanction  to  borrow  £31.731  for  plant,  mains,  \-c. 

Eastbourne.— '\'i'Ai!'s  Working —nio  report  of  the  borough 
electrical  eugiueor  (Mr.  J.  K.  Brydges)  upon  the  undertaking. 
for  the  year  ended  March  31st  last,  shows  that  the  total  in- 
come was  £71,025  and  the  working  exi>enditure  £41,155.  com- 
paring with  £02.895  and  £11,381  in  the  previous  year.  This 
left  a  gross  profit  of  £29.870  (£21.514).  Capital  charges  ab- 
porl>ed  £20,415  (£17.729).  making  the  net  result  a  profit  of 
£9.455.  as  against  .t'.'!.785  in  the  previous  year.  The  capital 
ex(iendituie  during  the  year  was  £16,657,  the  principal  item 
being  £13,325  for  mains  and  services.  The  total  miml>er  of 
units  sold  nae  from  ;!.767,:i20  to  4.318,370;  the  maximum 
demand  from  2,186  to  2,3(X)  kW ;  and  connections  from  10,(KK> 
to  11,071  kW. 

Edinburgh.- The  Lighting  of  rRiNCKS  Street.— At  the 
meeting  of  the  Corporation  on  .luly  6tli.  although  the  view 
was  expres-sed  that  it  was  unfortunate  that  the  Gas  and 
Bloctricitv  Committees  should  comiiete  in  the  m.ifter,  it  wa.s 
agreed  by  a  large  majority  that  Princes  Street  should  !>■ 
lighted  b'v  2(X>-W  (gasfiUed)  electric  lamj^s  with  Holophane 
globes  two  on  each  centre  ivile,  and  that  where  neces- 
sary eieotrio  lamps  of  300  watts  should  be  used.  It  will  be 
recalled  that  some  time  ago  there  was  a  test  of  both  gas  and 
electric  lighting.  ,    „       .u 

A  discussion  also  took  place  over  the  question  whether  tde 
electricity  or  gas  mains  should  be  extended  to  Cramond,  -he 
cost  of  extending  the  electrieitv  main  was  put  at  £1  1(X1  and 
of  the  gas  main  ^7,000.  The  proposal  to  extend  the  electricity 
main  was  approved. 
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Electricity  District. — E.ast  Midl.\nds. — Ihe  local  inquiry  in 
respect  of  the  above-named  area,  which  the  Electricity.  Cfom- 
missioners  were  to  have  held  at  Nottingham  on  July  11th.  has 
been   postponed. 

London. — St.  M.^RYLF-boxe.— Year's  Working. — The  accounts 
of  the  borough  electricity  undertaking  (engineer  :  Mr.  C.  H. 
Smyth)  for  the  year  ended  March  31st,  19-i-2.  record  a  total 
income  of  a£377,094,  as  compared  with  £359, 211  in  the  year 
19aO;31.  Working  expenses  (including  an  item  of  i;i7,.599  for 
repairs  and  maint<'nance)  amounted  to  f2'20.128.  as  against 
±■219,810.  leaving  a  gross  balance  of  £1.56,666  (£139,401).  The 
net  result,  after  payment  of  capital  charges,  &c.,  was  a  profit 
of  £30,U1  (£28.061).  This,  with  a  balance  brought  forward. 
&c.,  made  a  total  of  £62.966,  of  which  £12,805  was  expended 
or  provided  for  improvements,  &c.,  and  the  balance  of  £50,101 
carried  forward.  A  total  of  34,218,918  units  was  sold,  as  com- 
pared with  21,322,480  in  the  previous  vear.  The  maximum 
load  increased  from  14,947  to  15.920  kW.  Tlie  cost  of  fuel 
per  unit  sold  fell  from  .877d.  to  .786d. ;  the  1915  cost  was 
.318d.  During  the  year  the  plant  capacitv  was  increased  from 
19,000  to  27,000  kW.  The  capital  account  shows  the  year's 
expenditure  to  have  been'  £222,932,  including  £159,247  for 
machinery  and  plant. 

Marlborough.— Electeicity  Scheme.— The  Town  Council 
has  consented  to  the  application  of  the  Gas  Co.  for  a  Special 
Order  to  supply  electricity.  A  similar  Order  is  being  applied 
for  by  the  Marlborough   Engineering   Co. 

Oswestry.— Electricity  Ch.4RGes.— The  Ministry  of  Trans- 
port has  granted  an  Order  to  the  Electric  Light  Co.,  empower- 
ing it  to  charge  from  July  1st  a  maximum  of  Is.  per  unit,  with 
a  minimum  of  10  units  in  the  summer  quarters  and  15  in  the 
winter  quarters.  The  previous  maximum  charge  was  8d.  per 
unit. 

Oxted.— ExTExsiox  of  Supply.— Tlie  Sevenoaks  and  District 
Electricity  Co.  is  commencing  forthwith  the  extension  of  mains 
to  the  Oxted  and  Limpsfield  district,  and  it  is  hoped  that  a 
supply  of  electricity  will  be  available  by  next  winter. 

Rotherham.- Lo.^N.- The  Town  Council  is  applying  for  a 
loan  of  £.53.500  to  cover  an  accumulated  deficiency  on  the 
electricity  undertaking.  The  Electricity  Commissioners  have 
intimated  that  such  a  loan  would  be  sanctioned  on  repayment 
witliin  seven  years. 

Rothwell.— Electricity  Scheme.— The  Urban  Council  has 
applied  for  an  Order  to  enable  it  to  obtain  electricity  from 
local  sources  for  lighting  the  new  village  at  Rothwell  Haigh. 

Royton.— Electricity  Supply.— The  question  of  an  electricity 
supply  for  the  district  is  under  consideration  by  a  committee 
of  the  Urban  District  Council. 

Rugby.— Electricity  Charges.— The  Urban  Council  has 
altered  the  charges  for  electricity  for  lighting  to  6d.  per  unit, 
for  the  first  500  units  per  quarter;  5id.  from  500  to  1,000 
units;   5d.  from  1,000  to  1,.500  units;   and  4Jd.  per  unit  beyond. 

Stourport.— Electricity  in  Bulk.- The  Urban  Council  has 
applied  to  the  Electricity  Commissioners  for  an  Order  to 
permit  it  to  obtain  electricity  in  bulk  for  distribution  in  the 
town. 

Stretford.- T.OAN.— The  Urban  District  Council  is  applying 
for  sanction  to  borrow  £25,000  for  extensions  to  electricity 
mains. 

Torquay.— r.oAN-.— The  Town  Council  has  applied  for  a  loan 
of  £5,000  for  mains  and   services. 

Price  Reductions.— The  charge  for  electricity  for  lighting 
and  other  purposes  imder  the  combined  domestic  system  has 
Ijeen  reduced  from  2id.  to  2d.  per  unit;  for  cooking  and  heat- 
ing, from  2id.  to  -M..  and  from  2d.  to  lid.:  and  for  thermal 
storage  and  other  usjjs  for  which  a  constant  supply  is  re- 
quired, from  lid.   to  IJd. 

Warrington.— Year's  Working.— There  was  a  net  profit 
of  £11.215  on  the  working  of  the  electricity  undertaking  for 
the  past  year,  as  against  £12.037  for  the  previous  year. 

Wolverhampton.— Price  Reduction.- The  Electricity  Cuin- 
inittee  is  reducing  the  charges  for  electricity  for  hghting  and 
power  purposes,  other  than  flat-rate  lighting  supplies,  from 
115  per  cent,  to  90  per  cent,  over  the  pre-war  rate. 


TRAMWAY    AND    RAILWAY    NOTES. 


Continental.— Spain.— The  projected  Urola  railway  between 
Zuinaya  and  Zuinarraga  will  be  electrically  equipped  instead 
of  steam  operated.  The  system  to  be  adopted  will  be  d.c.  at 
J..500  V.  and  the  trains  will  be  of  a  similar  type  to  tho.se  oo 
»«ie  Sebastian  to  the  French  frontier  hue.  The  estimated  cost 
M  one  and  a  half  million  pesetas  more  than  for  .steam. 

Croydon.- TiacK  Renewals.— The  Town  Council  has  decided 
to  renew  a  portion  of  the  tramway  track  in  f.ondou  Road  at 
an  estimated  cost  of  £8,516. 


Huddersfield. — New  Route. — Application  is  being  made  to 
the  Ministry  of  Ti-ansport  for  sanction  to  construct  a  tramway 
line  in  Bradley  Mills  Lane  and  Bradley  Mills  Road. 

Liverpool. — Lo.\n. — Application  is  to  be  made  to  the  Ministr 
of  IVansport   for  sanction  to  the  borrowing   of  £160.000  fur 
tramway  purpo.ses. 

London.- Closing  of  Station. — Borough  station,  on  the  CSty 
and  South  London  Railway,  will  "be  closed  to  traffic  on  and 
after  Monday,  July  17th,  to  facilitate  the  «:ork  of  widening 
the  tunnel. 

Manchester. — Year's  Working. — We  have  received  a  copy 
of  the  report  and  accounts  of  the  city  tramway  undertaking 
for  the  year  ended  March  Slst,  1922.  .A  total  income  of 
£1,994,577  is  shown;  this  includes  £6,743  from  the  Parcels 
Department,  and  compares  with  £1,813.401  in  the  previous 
year.  The  working  expenses  totalled  £1,519,838,  including  an 
item  of  £308,088  for  repairs  and  maintenance;  the  previous 
year's  expenditure  was  £1,507,567.  The  gross  profit  wa.-!  thus 
£474.739,  comparing  with  £305.S;34  in  1920-21.  Adding  £2.966, 
bank  interest,  an  amount  of  £477,705  was  available  to  meet 
capital  charges,  &c.  These  amounted  to  £221,132,  and  the  bal- 
ance was  divided  between  the  renewals  fund  l£218,84'2)  and 
income  tax  (£37,730) ;  the  equivalent  amounts  for  1920-21  were 
£106,166  and  £18,263.  It  is  to  be  noted  that  the  foregoing 
figures  all  include  items  relative  to  the  motor  omnibus  services, 
which,  however,  are  a  very  small  percentage  of  the  totals;  the 
net  revenue,  for  instance,  was  only  £72S.  The  outlay  on  re- 
newals, from  the  Renewals  Accoun't.  was  £150,770;  this  con- 
sisted principally  of  expenditure  upon  the  permanent  way 
(£116,920).  The  car-mileage  run  increased  from  18,711,007  to 
19,465.734,  and  the  number  of  passengers  carried  from 
277,738,700  to  281,140,974.  Tlie  consumption  of  energy  per  car 
mile  fell  from  1.746  to  1.72:3  kWh.  During  the  year  a  total  of 
nearly  nine  miles  of  single  track  was  put  mto  commission, 
making  the  total  single-track  mileage  owned  and  operated  221. 
or  120  route-miles.  An  analysis  of  the  reveijue  shows  that  it  is 
niainlv  derived  from  Id.,  IJd.,  and  2d.  fares,  the  percentages 
of  the  total  being  36.54,  22.17,  and  18.77  respectively. 

Newcastle=on=Tyne. — Light  Railway  Order. — The  Minister 
fif  Transport  has  granted  the  Newcastle-upon-Tyne  Corpora- 
tion Light  Railway  Order,  1922,  authorising  the  construction 
(if  light  railways  in  the  city  and  county  of  Newcastle-upon- 
Tyne  and  in  the  urban  district  of  Longbenton  and  the  rural 
district  of  Castle  Ward,  in  Northumberland. 

West  Ham. — Year's  Working.— The  accounts  of  the  muni- 
cipal tramways  for  the  year  ended  March  31st  last  record  a 
total  income  of  £308,523,  as  compared  with  £305,883  in  the 
previous  year.  The  working  expenditure  was  £276,067,  as 
against  £299,333,  leaving  a  grcss  balance  of  £.32,456  (£6..5o0). 
After  the  deduction  of  capital  charges,  cost  of  reconstruction 
defrayed  from  revenue,  &c.,  the  net  result  was  a  deficiencv  of 
£57,301.  compared  with  £23,319  in  1020-21.  A  sum  of  £58.642 
was  expended  from  revenue  upon  ti'ack  renewals,  car  bodies, 
&C.J  and  so  the  result  was  not  so  unsatisfactory  as  the  debit 
balance  would  suggest.  An  analysis  of  the  statistics  showE  that 
while  the  working  costs  per  car  mile  decreased  from  21.110d. 
to  19.957d.,  the  income  per  care  mile  rose  from  21.572d.  to 
22.301d.      ■ 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Belgium.— Bruges.— Wireless  Station.— .A.  feature  of  special 
interest  in  the  large  wireless  station  lieing  erected  near  Bruges 
i.s  the  arrangements  that  are  being  made  for  the  rapid  trans- 
mission  by  telegraphy  of  messages  in  the  form  of  writing,  photo- 
graphs of  the  actual  writing  being  transmitted  by  wireless. 
The  method  has  been  devised  liy  the  well-known  Belgian  tele- 
graph engineer  M.  Charbonelle.  and  should  the  experiments 
prove  a  practical  success  a  very  high  speed  of  operation  may 
bo  attained. — Daily  Mail. 

France.— St.  Assise  Wihklkss  Station. — A  new  wireless  ser- 
vice between  France  and  the  I'nited  States  was  inaugurateil 
on  July  5th,  when  the  powerful  Sainte  Assise  station  (Seine, 
and  Marne  Dept.)  was  tested  with  satisfactory  results,  says 
the  Daily  Mail. 

T'he  .station,  which  has  taken  two  years  to  construct,  will 
l)c  placed  at  the  disposal  of  the  general  public  as  soon  as  the 
authorisation  of  the  Government  has  been  accorded. — Heiiler. 

Tkt.ephone  Apparatus. — A  competition  is  being  arranged  by 
the  Service  d'Etudes  et  de  Recherches  Techniques  department 
of  the  Postes  ct  Telegraphes  in  order  to  obtain  a  choice  of 
the  best  type  of  telephone  apparatus  with  central  battery  to 
be  introduced  into  all  future  installations  erected  by  the  Ad- 
ministration. The  apparatus  sliould  be  capable  of  being  con- 
verted into  an  automatic  appliance. 

fiambia.— New  Wireless  Stations.— The  Colonial  Office's 
annual  report  on  Gambia  for  1920  discloses  the  fact  that  there 
is  no  telegraph  service  in  the  colony,  but  it  is  reported  that 
before  the  end  of  1920  wireless  telegraph  and  telephone  sta- 
tions were  in  cour.se  of  erection  at  Bathurst  and  at  MacCarthy 
Island,  176  miles  distant.  The  service  is  intended  for  internal 
communication. 
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India. — Inland  Wireless  System.— A  scheme  is  outlined  in 
a  memorandum  issued  by  the  Government  of  India  to  estab- 
lish an  inland  system  of  low-speeil  wireless  stations-  Tlie 
scheme  does  not  include  wii-eless  coiuuiunicatioQ  with  Britain, 
but  will  be  adaptable  to  the  imperial  wireless  scheme  when 
this  is  in  operation.  The  rapidity  of  the  development  of  the 
scheme  depends  on  the  welcome  accorded  to  it  by  local 
Governments  and   the  Indian   States. — Daily  Mail. 

A  representative  of  Sir  \Vm.  Meyer,  Indian  High  Commis- 
sioner in  London,  has  arrived  at  Vienna  to  inspect  the  works 
of  an  important  Austrian  fimi  which  has  tendered  for  the 
supply  of  materials  for  new  telephone  consti-uction  in  India. 
If  the  Indian  Government  is  sati.shed  of  the  firm's  ability  to 
carry  out  the  work  the  contract  will  probably  be  placed  there, 
as  the  Austrian  tenus  are  much  lower  than  the  British  ones, 
says  the  Daily  Dispatch. 

Ireland.— Wireless  Telegraphy.— "  Eebels  "  are  stated  to 
have  seized  apparatus  at  the  British  naval  wireless  station  at 
Banbeg  last  week  and  to  have  erected  it  at  Glenveagh  Castle, 
East  Donegal,  where  they  are  concentrated  to  opixise  the  Free 
State  forces. 

Poland.— Telegraph  Concessions.— The  Polish  Government, 
as  the  successor  of  the  former  Russian  and  German  Govern- 
ments, has  given  to  the  Indo-European  Telegraph  Co.  a  con- 
cession for  that  part  of  its  line  from  London  to  Teheran  which 
extends  from  Schneidemuehl  on  the  west  via  Thorn  and  War- 
saw, to  Rowno  on  the  east,  which  is  approximately  the  frontier 
point  between  Poland  and  Soviet  Russia.  The  Soviet  Govern- 
ment has  also  promised  the  same  company  a  concession  for 
that  part  of  its  line  extending  from  Rowno  (Berdiohew)  to 
Djulfa,  on  the  Persian  frontier. — Financier. 

South  Africa. — Telephone  Extensions. — The  Government  is 

placing  £500,000  of  the  forthcoming  loan  estimates  for  the 
purpose  of  a  comprehensive  scheme  of  telephone  extension.— 
Renter's  Trade  Service  (Capetown). 

Storm  Damage. — A  gale  swept  the  country  during  the 
early  hours  of  July  6th  and  did  extensive  damage  to  telephone 
lines  in  London  and  the  southern  and  eastern  counties. 
Nearly  40  exchanges  were  affected  in  the  London  area,  and 
the  trunk  services  to  several  towns  were  entirely  interrupted. 
The  telegraph  linos  came  through  the  storm  much  better;  but 
there  was  neither  telephone  nor  telegraph  communication  be- 
tween London  and  Paris,  and  there  was  considerable  delay  in 
getting  messages  to  other  parts  of  the  Continent. 

In  reply  to  a  question  in  the  House  of  Commons  on  July  10th, 
Mr.  Kellaway,  the  Postmaster-General,  explained  that  the 
number  of  telephone  trunk  circuits  affected  was  200,  and,  in 
addition,  50  short  trunk  cii'cuits  were  damaged.  The  majority 
of  the  circuits  were  restored  within  lil  hours.  The  number 
of  local  circuits  affected  was  4,500,  and  practically  all  of  them 
were  restored  by  the  night  of  July  8th. 

Wireless  Telephony. — Broadcasting.— A  discussion  took 
place  at  a  meeting  of  the  Cardiff  Technical  Instruction  Com- 
mittee on  Wednesday  last  week  relative  to  the  wneless  appara- 
tus at  the  Technical  College.  The  Principal  recommended,  in 
view  of  the  decision  to  make  Cardiff  one  of  the  provincial 
broadcasting  centres,  that  the  apparatus  should  be  retained 
for  the  use  of  the  existing  departments  of  the  college  and  be 
placed  in  charge  of  the  head  of  the  engineering  department. 
It  would  then  be  available  for  popular  lectures  for  the  purpose 
of  interesting  the  general  public  in  wireless  work,  and  it  was 
possible  fhat  a  class  might  later  be  founded  in  general  prin- 
ciples and  manipulation.  This,  he  pointed  out,  could  be  done 
at  a  very  small  cost.    The  Principal's  suggestion  was  adopted. 

A  difficult  situation  has  arisen  in  connection  with 
the  wireless  telephone  broadcasting  plan  of  the  Post- 
master-General (Mr.  F.  G.  Kellaway).  and  may  seriously 
hinder  its  development,  says  the  Evcnhiy  News.  A  number 
of  firms  which  desire  licences  to  broadcast  were  asked  by 
Mr.  Kellaway  to  submit  proposals  to  him,  because  there  were 
more  applications  than  could  be  granted  in  the  restricted  area 
of  Great  Britain.  The  firms  have  now  submittiKl  proposals 
to  the  Postmaster-General.  They  lay  down,  however,  this  im- 
portant condition  of  their  undertaking  the  development  of 
broadcasting  in  this  country — that  only  British-made  apparatu.s 
shall  be  permitted.  German  and  American  apparatus,  witli 
which,  apparently,  we  cannot  at  present  compete  in  price, 
must  be  excluded  under  a  licensing  system.  But  the  prin- 
ciple of  fiscal  policy  involved — as  in  the  case,  of  the  Safeguard- 
ing of  Industries  Act — is  so  vital  that  the  point  had  to  bo 
settled  by  the  Cabmet,  which  is  underst<x)d  to  have  under- 
taken on  July  11th  to  prepare  the  necessary  steps  for  the 
prevention  of  the  importation  of  such  in.struments. 

It  Ls  reported  that  there  are  now  305  broadcasting  stations 
licensed  by  the  U.S.A.  The  University  of  South  Carolina  is 
to  erect  and  maintain  a  broadcasting  station  by  public  eub- 
6cription — an  idea  that  might  well  be  considorod  in  this  country. 

Up  to  June  3rd  approximately  11.000  receiving  and  450 
sending  licences  had  l>een  granted  to  owners  of  wireless  instal- 
lations. Mr.  Pike  Pease,  .\ssistant  Postmaster-General,  stated 
in  the  House  of  Commons  on  July  4th. 

Amateurs  will  be  interested  to  learn  that  a  means  of  running 
a  valve  from  the  ordinary  electric  light  supply  has  at  length 
been  found— doing  away  with  tne  necessity  for  an  accumula- 
tor, the  constant  recharging  of  which  is  one  of  the  few  bug- 
bears of  wireless  telephony,  says  the  Dailv  Mail. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parmitheiea  at  the  end  of  the  paragraph 
indieatet  the  ittue  of  the  Electbical  Review  m  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia.— Melbourne. — September  1st.  Victorian  Electri- 
city  Commissioners.    Rate-of-tiow  controller.     (Spec.  268.) 

September  ItJth.  Victorian  Electricity  Commissioners. 
Strain  and  pin-type  in.sulators.     (Spec.  261.)     (June  30th.) 

Octoljer  17th.  Postma.ster-General's  Department.  Auto- 
matic c.b.  telephone  equipment,  with  all  associated  equipment, 
including  material  for  use  at  subscribers'  premises.  (Sched. 
39  and  40.)     (July  7th.) 

September  26th.  Postmaster-General's  Department.  Tele- 
phone parts.     (Sched.    V  53.) 

September  27tli.  Telephone  apparatus  and  parts.  (Sched. 
561.)     (See  this  issue.) 

Belgium. — July  20th.  The  municipal  authorities  of  Nieu- 
IKjrt  are  inviting  tenders  for  the  concession  for  the  lighting  of 
the  town. 

July  27th.  Municipal  authorities  of  Schaerbeek,  Brussels. 
650  electricity  meters  for  single-phase  l.p.  mains  and  10  meteae 
for  h.p.. 

Bulgaria. — Sofu. — July  20th.  Fifty  4-volt  accumulator  bat- 
teries, with  reserve  materials. 

July  25th.  Supply  of  15  telephone  switchboards  (100  lines) 
and  60  ditto  (50  lines).  Office  Kational  du  Commerce  Exterieur, 
22-4,  Avenue  Victor  Emmanuel.  Paris. 

Canaries. — July  31st.  Installation  of  electric  light  on  the 
La  Lu  Mole,  Canary  Islands.  Ingenieur  directeur  des  Tra- 
vaux  du  Port  de  La  Luz,  or  from  the  Office  National  du  Com- 
merce Exterieur,  22-4,  .Avenue  Victor  Enomanuel,  Paris. 

Dundee. — July  loth.  Electricity  Department.  Three-core 
l.p.    paper-insulated  lead-covered  armoured    cable.      (See  this 

issue.) 

France. — Paris. — August  2nd.  Two  electrically-driven 
travelling  bridges  for  the  sub-station  of  St.  Germain-en-Laye 
and  Chatou.    Service  Electrique,  43,  Rue  de  Rome.  Paris. 

India. — July     21st.      High    Commissioner's   Department. 

."Vutomatic  telephone  sets,  desk  and  wall  cords  for  switchboards, 
&c.,  cells  for  accumulators.     (June  30th.) 

July  2Sth.  Telephone  switchboards  and  desk  and  wall  sets. 
(July  7th.) 

Kirkcaldy. — July  20th.  Corporation.  Steel  work  for  an- 
nexe at  electricity  works.  Kennedy  &  Donkin,  8,  Broadway, 
Westminster,    S.W.I. 

London. — L.C.C.  July  24th.  H.p.  switchgear  for  the 
Central   Repair   Depot,    Cnarlton.     (June  30th.) 

Metropolitan  Asylums  Board.— July  19th.  Installation  of 
the  internal  automatic  telephones  at  the  River  Hospital,  near 
Dartford;  installation  of  electric  lighting  in  ward  blocks. 
boiler-house.  &c.,  at  the  Grove  Fever  Hospital,  Tooting,  &c. 
(June  30th.) 

Manchester. — ^July  22nd.  Board  of  Guardians.  Induced 
draught  fan,  witii  electric  motor  complete,  for  steam-raising 
plant  at  Crumpsall  Institution,  for  Manchester  Union.  Mr. 
Hargreaves,  superintendent  of  works.  Union  Offices.  All  Saints', 

Manchester. 

Plymouth. — August  4th.  Electricity  Department.  Trans- 
porter runway   travelling  trolley  hoist.     (See  this  issue.) 

Sale  (Cheshire). — Electric  lighting  installation,  Trinii> 
Wesleyan  church,  Northenden  Road.  Mr.  .\lexander  Pask, 
consulting  engineer,  12,  George  Henry  Street,  Eccles  New 
Road.   Salford. 

Siam.— Bamjkok. — OctoU-r  31st.  Local  Sanitary  Dei>;irt 
incnt.     Four  3-ton  motor  vans  for  collection  of  city  refuse.* 

Warrington. — Julv  24th.  Electricity  and  Tramways  Coni- 
mittee.  (a)  Cast-iron  circulating  pipes;  (b)  steam  pipes,  feed 
tank,  &c.  Mr.  F.  V.  L.  Mathias.  borough  electrical  and  tram- 
ways engineer,  Howlcy,  Warrington. 

*.\  copy  of  the  plan,  specifications,  and  conditions  of  tender, 
itc,  can  be  inspected  at  the  Department  ot  Overseas  Tnide 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Bangor. — Electricity  Committee.     Recommended: — 

Two  350-kW  rotary^onvtrlcrs.  wilh  transformers,  starting   panels,   switch. 

gear,    ami    conncclions   ifi.998).— English    Electric    Co..   Ltd. 
Cblf —British  Insul.ntc<i  &  Helsbv  Cables,  Ltd.  (£2.074);    and  the  English 

Electric  Co..   Ltd.   (£454). 

Blackpool.— Tramways    and  Electricity  Committee.      .Ac- 
cepted ; — 

Car   traverser  in  connection    with    Rigby    Road  »ngineering  »-orks.— Higgin- 
bottom  &  Mannock, 
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Dartford. — Urban  Council.     Accepted: — 

Reconstracting  Cravford  tramway  track  (£3,046).— William  Griffiths  and 
Co.,    Ltd. 

Douglas  (Isle  of  Man). — The  plant  to  be  supplied  in  con- 
nection with  the  Corporation  electricity  scheme  by  Messrs. 
Ruston  &  Hornsby,  Ltd.  (Elec.  Rev.,  June  30th),  will  consist 
of  two  Ruston  twin-cylinder  cold  starting  oil  engines  of  3-10 
b.h.p.  Messrs.  Handcock  &  Dykes  are  the  consulting  engi- 
neers. 

Glasgow. — Corporation.     Recommended: — 

Electric  lighting  of  Shettleston  registration  office. — Allan   Arthur  &  fre. 
S-cwt.  Massev  pneumatic  power  hammer  at  the  St.  RoUox  works  (£420).— 
B.  &  S.  Massev,  Ltd. 

Clyde  Trust.    Accepted  :  — 

J5-lon   cliHrtrio   co.nl   crane  for  Ouw'n's  Dock  (£16,970).— Babcock  &  Wikux. 

L.  &  N.W.  Railway.— Messrs.  Clayton  &  Shuttleworth, 
Ltd..  of  Lincoln,  have  secured  an  order  from  the  L.  &  N.W. 
Railway  lor  five  large-sized  "'  Clayton  "  patent  water-tube 
boilers  of  curved  tube.  di"um  type,  complete  with  superhcateis. 
economisers,  mechanical  stokers,  and  chimneys.  The  five 
boilers,  which  are  similar  to  Jhose  being  supplied  by  the  firm 
to  the  L.C.C.  for  its  GreenOTch  pow-er  station,  are  required 
by  the  L.  &  N.W.  Railway  for  the  Formby  (Lancashire)  power 
station,  where  important  developments  are  being  undertaken 
in  connection  with  the  extension  of  the  electric  railways. 

London.  —  Hackney.  —  Electricity  Committee.  Recom- 
mended :  — 

Pipework  and  valves  for  the  boiler  and  generating  plant  extension  (£5,356). 
— Foster    Bros.,    Ltd.;     (sub-contractors   for   steam   valves):   Messrs.    Hopkinson. 

Stepney. — Electricity  Supply  Committee. 

25  disconnecting.    10   feeder,   and    10  sub-feeder   bo.\es  :—  £ 

Universal  Electrical   Manufacturing   Co.  (accepted) 438 

\V.    T.    Henley's    Telegraph    Works    Co.,    Ltd 550 

British    Insulated    &    Helsby    Cables,    Ltd 552 
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250  condenser  tubes  (£155)  (accepted).—].  Downton  &  Co..  Ltd. 

One  mile  of  3-in.  earthenware  pipes   (£141)  (accepted).— Sutton   &  Co.,  Lid. 

Spare  impeller  for  circulating-water  pump  (£100)   (accepted), — Escher,  Wyss 

Three  50,00()-lb.  boilers,  with  type  3  stokers  and  grit-catching  pans 
Ferguson  superheaters,  economisers,  induced-draught  plant,  chimnevs, 
pipework,   and  ash-handling  plant   (£96,047).— Spearing  Boiler  Co.,    Ltd. 

Maidstone. — ^Town  Council.     Accepted: — 

Cables  for  the  supply  of  electricity  to  the  Mental  Hospital  (£385).— Pirelli- 
General    Cable   Works,    Ltd. 

Manchester. — Tramways   Committee.     .Accepted: — 

Copper  trolley   wire. — F.   Smith  &  Co.,   incorporated   in   the   London   Electric 

Wire  Co:   &  Smiths,   Ltd. 
Silicium    bronze    trolley    wire. — Collier    Bros. 

Education  Committee.    Accepted  :  — 

Electric  lighting  installations  at  Bank  Meadow  School.— Maitland  &  Co.; 
and  at  St.   Barnabas  School  and  Smedley  Road. — R.  Seddon  &  Sons. 

Preston. — Town  Council.     Recommended: — 

Plant  for   the  new  electricity  generating  station  : — 

Turbo-generators,    condensers.    &c. — English    Electric    Co.,    Ltd. 

Boilers,  steam  and    feed   pipes,  and   feed  pumps.— Babcock  &    Wilcox.    Ltd. 

Swilchgear   and   battery,  &c. — Metropolitan-\'ickers  Electrical  Co.,   Ltd. 

The    aggregate    cost    exceeds    £248,500. 

Salford. — Corporation.     Accepted: — 

Plant  for  the  Agecroft  power  station  : — 

Three  10,000/13,000-kW  turbo-generators,  with  condensing. plant  and  house 
service    plant    (£178,734).— Mctropolitan-Vickers    Electrical    Co.,    Ltd. 

Six  water-tube  boilers,  with  steam  and  feed  pipes  and  feed  pumps  complete 
(£132,660).— Babcock  &  Wilcox,  Ltd..  subject  to  the  cancellation  of 
the  existing  contract  for  !wo  water-tube  boilers  for  Frederick  Road 
generating  station,  the  £10,000  paid  under  the  existing  contract  to  be 
credited   in   respect  of  the  contract    for   the   six  new   boilers. 

River  Irwell  Conservancy  Committee.    Accepted  :  — 

ElcctricallvKiriven   motors,    pumps,    &c.,   at    the    sewage   works   (£2,026).— 

Whitehead   &    Poole.   Ltd. 
Electrically-driven    detritas  dredgers   (£4,965).— S.   S.   Stott  &    Co. 

Electricity  Committee. 

1,000  yd.  3-in.  stoneware  pipe,  with  self-aligning  joints  (£71);  2,000  vd.  2- 
way  SJ-in.  stoneware  conduit,  with  self-aligning  joints  (£354) —.Albion 
Clay   Co.,    Ltd. 

West  Bromwich — Town  Council.     Accepted: — 

Swilchgear   for  rotary  converter.— Mctropolitan-\'ickers  Electrical  Co.,  Lid. 


NOTES. 

R.Ii.  Roll  of  Honour. — .\n  illuminated  Roll  of  Munour 
containing  the  names  of  those?  membeis  of  the  Corps  of  Royal 
Engineers  who  lost  their  lives  in  the  war  has  been  prepared, 
entirely  by  hand,  for  preservation  in  St.  Paul's  Cathedral.  A 
formal  deposition  ceremony  is  to  be  held  shortly.  Among  the 
names  on  the  TUiW  is  that  of  Lord  Kitchener,  who  was  a  distin- 
guished Engineer. 

Appointments  Vacant. — Assistant  inspector  of  wireless  tele- 
graphy for  the  O.P.O. :  electrical  attendant  for  cold  stores 
(7.56.);  telegraph  in.spector  (i"300+),  for  the  Uganda  Govern- 
ment; assistant  foreman  mechanic  (£307),  for  the  Sudan 
Government  Post  and  Telegraph  Department;  combustion 
engineer  and  personal  technical  assistant  for  the  Hull  Corpora- 
tion Electricity  Department ;  electrical  engineer  (R8.1,250  per 
month),  for  the  Calcutta  Electric  Supply  Corporation.  (See 
our  advertisement  pages  to-day.) 


S.E.  Lanes.  Electricity  Advisory  Board. — .\t  a  meeting  in 
Manchester  on  July  lltn  of  the  South-ea«t  Lancashire  Elec- 
tricity Advisory  Board  Alderman  W.  T.  Dagnall  was  elected 
chairman  and  Dr.  Parshall,  who  is  a  director  of  the  Lancashire 
Electric  Power  Co.,  vice-chairman.  Alderman  Dagnall  is 
chaii-man  of  the  Manchester  Corporation  Electricity  Commit- 
tee. The  -Advisory  Board  is  an  interim  authority  which  will' 
act  until  the  Parliamentary  Order  is  issued  formally  constitu- 
ting the  new  body  which  is  to  control  the  electricity  supgly 
and  development  in  South-east  Lancashire.  A.t  Tuesday's 
meeting  a  committee  of  technical  engineers  was  also  appointed. 
— Manchester  Guardian. 

The  Channel  Tunnel. — Presiding  at  the  annual  meeting  of 
the  Channel  Tunnel  Co.,  Ltd.,  on  July  3rd,  Baron  Emile  B. 
d'Erlanger  said  that  the  new  boring  machine  had  not  yet 
been  fully  tested  by  the  company's  engineer,  but  he  felt  certaiu 
that  the  appliance  would  be  successful.  The  opinions  expressed 
at  the  recent  banquet  by  French  and  English  statesmen  hail 
buoyed  up  the  company's  hopes  of  the  materialisation  of  its 
project.  The  chau-man  hoped  that  the  day  would  soon  come 
when  the  patience  of  the  shareholders  would  be  duly  re- 
warded. A  recent  estimate  was  that  the  construction  of  the 
tunnel  would  take  five  or  six  years. 

According  to  the  Evening  News,  the  French  Minister  of 
Public  Works,  together  with  M.  Pf)incare,  has  been  consider- 
ing the  question  of  German  participation  in  the  consti-uction 
(if  public  works  in  France.  The  revenue  from  these  works  will 
be  earmarked  for  the  reconstruction  of  the  devastated  regions. 
The  schemes  include  work  on  the  Channel  Tunnel  on  the 
French  side,  and  Germany  will  provide  the  labour  and  the 
materials.  No  doubt  is  exprcs.-«d  that  an  agreement  will  be 
come  to  with  the  Reparation  Commission  at  an  early  date, 
which  will  allow  of  a  start  being  made  with  the  work. 

S.s.  "  Volendam." — This  vessel  was  launched  at  Messrs. 
Harland  &  Wolff's  yard  on  the  Clyde  on  the  .5th  inst.  for  the 
Holland-.\merika  line.  The  hull  is  divided  into  numerous 
water-tight  compartments,  the  doors  of  which  are  electrically 
operated  from  the  bridge.  The  nine  cargo  winches  are  driven 
by  electric  power,  as  are  also  the  boat  derricks,  windlass, 
warping  capstans,  steering  gear,  and  ventilating  fans.  The 
main  condensers — two-flow  type — are  electrically  controlled. 

Fatalities. — .An  inquest  was  held  at  Murton  Collier^'  (Co. 
Durham)  on  July  5th  into  the  death  of  Elliott  Marshall  (46). 
a  labourer,  who  was  killed  on  July  '2nd.  It  was  stated  in 
evidence  that  deceased  had  worked  with  the  electricians  for 
12  years.  On  the  day  of  his  death  he  was  instructed  to  clean 
the  switch  insulators  in  the  transformer  house  at  the  pit-head. 
The  terminals  were  "  dead."  There  were  "  live  "  terminals 
above,  but  these  could  not  be  cleaned,  except  by  arrangement 
with  the  Electric  Power  Supply  Co.  They  were  screened  by 
a  locked  door,  but  deceased  had  a  key  which  fitted  the  lock. 
While  working  he  was  heard  to  shout,  and  when  the  assistant 
electrician  reached  him  he  was  lying  against  the  switehboard. 
Artificial  respiration  was  tried  for  some  time,  but  without 
effect.  The  assistant  electrician  found  the  screen  of  .he 
'■  live  "  terminals  open,  and  deceased  appeared  to  have  tried 
to  clean  one  of  the  insulators.  There  was  a  pressure  of  5,0(X)  V 
upon  the  temiinals.  Ralph  Longstaff,  the  assistant  electrician, 
said  that  it  was  not  part  of  deceased's  duty  to  clean  the 
insulators  of  the  "  live  "  terminals,  but  the  key  he  possessed 
fitted  other  screens  in  different  parts  of  the  colliery.  James 
Simpson,  chief  electrician,  said  in  his  opinion  there  was  no 
doubt  that  the  deceased  had  climbed  up  to  the  top  insulators, 
as  his  finger  marks  were  found  uix)n  them. — The  Coroner 
entered  a  verdict  of  "  Accidentally  electrocuted  while  following 
his  employment." 

The  circumstances  in  which  a  machineman  lost  his  life  in 
Bowhill  Colliery,  Fife,  were  detailed  at  a  fatal  accident  inquiry 
at  Dunfennline  on  July  Cth.  The  man  died  from  an  electrical 
shock  caused  by  a  piece  of  wire  rope  being  dragged  by  him 
coming  into  contact  with  a  cable.  A  fellow  workman  said 
when  he  saw  deceased  his  hands,  which  were  behmd  his  back, 
clasped  a  wire  haulage  rope.  By  means  of  a  piece  of  wood 
witness  knocked  the  rojic  out  of  his  grasp  and  shouted  to 
another  man  to  switch  oft'  the  electricity.  Artificial  respira- 
tion was  tried  without  avail.    A  formal  verdict  was  returned. 

Electricity  in  Factories  and  Workshops. — The  annual  re- 
port of  'H.M.  Chief  lns]icctiir  (if  Factories  and  Workshops  for 
1921  was  issued  on  July  t'lth,  together  with  an  abridged  form 
of  the  electricity  regulations  made  liy  the  Si^cretary  of  State 
for  the  generation,  transformation,  distribution,  and  use  of 
electrical  energy  in  premi-ses  under  the  Factory  and  Workshops 
Acts,  1901  to  1920.  The  report  (H.M.  Stationery  Ollice,  Corn- 
wall House,  Stamford  Street,  S.E.I,  price  3s.  net)  is  a  much 
smaller  volume  this  year  than  of  late;  in  fact,  the  chapter  by 
Mr.  G.  Scott  Ram  on  the  generation  and  use  of  electricity 
only  occupies  4§  pages.  During  the  year  under  review  92,565 
accidents  (including  951  fatal  ones)  were  reported,  as  compared 
with  138,773  (1,404  fatal)  in  the  previous  year,  which  remark- 
able drop  is  almost  entirely  due,  says  the  report,  to  pheno- 
menal inactivity  in  industry  throughout  the  year  and  the  coal 
miners'  dispute,  which  resulted  in  many  large  works  being 
shut  down.  Only  short  summaries  embodying  some  of  the 
more  important  features  of  the  valuable  reports  from  the  in- 
spectors throughout  the  country  have  been  included  in  the 
annual  report  this  j'ear,  of  which  we  hope  to  give  details  in 
forthcoming  issued. 
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Educational. — 'Vhe  Swansea  Electricity  Uoiuiuittee  re- 
cently  c<insidei'ed  applications  from  a  number  of  students 
at  the  Swansea  University  College  for  permission  to  attend 
the  electricity  works  during  their  vacation  in  order  to  gain 
practical  experience;  permis.5ion  to  do  so  was  granted. 

The  Bradford  MuniA:ipal  Technical  College  has  been  added 
to  the  list  of  universities  and  colleges  whose  diplomas  are 
accepted  by  the  Institution  of  Electrical  Engineers  as  exempt- 
ing candidates  from  the  associate  membership  examination. 

An  interesting  lecture  was  given  to  the  final  year  students 
in  electrical  engineering  at  the  Regent  Street  Polytechnic  on 
July  10th  by  Mr.  P.  Dunsheath.  O.B.E.,  &c.,  head  of  the  Re- 
search Department,  Messrs.  W.  T.  Henley's  Telegraph  Works 
Co.,  Ltd.  The  lecturer  dealt  with  the  design  of  "  super-ten- 
sion "  cables,  and  in  the  course  of  his  address  discussed  the 
modern  trend  of  developments  in  research  and  manufacture. 
Special  referente  was  made  to  dielectric  losses,  distribution  of 
electric  stress,  and  current  and  voltage  ratings.  The  lecture 
was  illustrated  by  a  number  of  slides  and  interesting  exhibits, 
one  of  the  latter  being  a  sample  of  the  33,000-volt  cable  re- 
cently manufactured  and  laid  for  the  Birmingham  Corporation. 

The  Welfare  Workers'  Institute. — On  July  1st  the  Insti- 
tute took  over  new  premises  at  Ijeplay  House,  6.5,  Belgi'ave 
Road,  Victoria,  S.W.I. 

Miners'  "  Pillarless  "  Electric  Lamps. — Following  on  the 
experimental  work  on  "  pillarless  "  electric  safety  lamps,  con- 
ducted by  the  Miners'  Lamps  Conunittee  during  the  past 
two  years,  the  committee  has  recommended  to  the  Secretary 
for  Mines  that  electric  lafnps  of  this  type  should  be  accepted 
for  test  with  a  view  to  their  approval  under  Section  33  of  the 
Coal  Mines  Act.  1911.  The  Secretary  has  approved,  and  an- 
nounced that  electric  lamps  of  satisfalctory  design  without 
fixed  pillars  will  in  future  be  accepted  for  official  test  in  the 
same  manner  as  other  types  of  electric  safety  lamp.  The 
chief  object  of  the  pillarless  lamp  is  to  avoid  the  alternate 
zones  of  light  and  darkness  produced  by  the  pillars. — Evening 
Neivs. 

Radium  Finds. — A  deposit  of  radium  ore  has  been  discov- 
ered in  the  Ferghana  Valley,  Turkestan,  Central  Asia,  and  is 
being  worked  by  the  Soviet  Mining  Council.  A  highly  radio- 
active mineral  has  also  been  found  in  the  Belgian  Congo,  and 
at  a  recent  meeting  of  the  F\-ench  Academy  of  Sciences  it 
was  stated  that  the  new  mineral  would  be  called  "  Soddite  " 
in  honour  of  Prof.  Soddy.  The  ore  is  very  rich  in  uranium, 
with  which  radium  is  always  pre.sent  in  the  definite  proportion 
of  3J  parts  in  ten  millions. — Daily  Mail. 

Institution  of  Electrical  Engineers.  —  Sul'th-Midland 
Centre. — The  report  of  the  Committee  to  the  annual  general 
meeting  that  was  held  in  Birmingham  on  April  •26th,  for  the 
1921-22  session,  shows  that  there  have  been  nine  general 
meetings,  and  that  the  average  attendance  for  the  session  was 
96  per  meeting.  The  total  membership  of  the  Centre  is  796, 
an  increase  of  103  over  last  session.  At  the  annual  dinner, 
held  in  Birmingham  on  December  2nd,  1921,  the  attendance 
was  138;  the  next  annual  dinner  will  be  held  on  November 
24th,  1922.  The  oflice  holders  for  the  1922-2:3  session  are  as 
follows  : — Chairman  :  W.  Cramp,  D.Sc.  Vice-Chainncn  : 
J.  D.  Morgan,  B.Sc,  and  W.  I_,awson.  Ordiiuiiii  iMcmhrrs  oj 
fhe  Committee  :  3.  Anderson,  A.  T.  Bartlett,  B.A.,  W.  Brew, 
P.  W.  Carter,  M.A.,  F'.  ,1.  MoH'ett,  B.A.,  W.  P.  Higgs,  W.  E. 
Groves,  S.  H.  Holden.  T.  Plummer,  W.  Wilson,  M.Sc,  E.  A. 
Reynolds,  M.A.,  T.  A.  G.  Margary.  Hon.  Smrtaiy  :  H. 
Hooiier. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  wiietlier  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical,  Review  posted  as  to  their 
movements, 

Mr.  R.  A.  Dai,/,kli.,  C.B.E.,  who  has  been  ajiiiointcd  Diri'ctur 
of  Telegraphs  and  Telephones,  is  a  son  of  Mr.  Nicholas  .\. 
Dalzell,  C/onservator  of  \\  oods  and  F'orests.  Bombay,  and  wa« 
born  in  India  in  1865.  He  was  educated  at  Dulwich  Colloge, 
and  for  the  last  forty  years  he  has  been  cminected  with  the 
telephone  service,  first  with  the  Globo  Company  then  w  itli  the 
United  Company,  and  afterwards  with  the  National  Teleplume 
Company.  Mr.  Dalzell  was  transferred  to  the  Post  Office  when 
the  National  Telephone  Company's  undertaking  was  taken 
over  by  fhe  Stat<;  in  1.912,  and  since  1916  he  has  acted  as  Chief 
Inspector  of  Telephones  and  Telegraphs. 

Regardmg  a  recommendation  that  Mr.  J._  R.  P.  Lunn,  elec- 
trical engineer,  should  receive  a  c'ommission  of  .5  per  cent, 
on  the  reduction  of  costs  of  production,  there  was  a  lengthy 
discussion  at  a  meeting  of  the  Darlington  Tow^n  Council  on 
July  6th.  Councillor  Maw,  who  moved  that  the  matter  should 
be  referred  back,  said  that  the  Labour  Party  were  at  all  times 
opposed  to  the  principle  of  payment  by  commission  for 
hypothetical    savings.     He   moved   that   the    Electricity   Com- 


mittee should  also  be  instructed  to  arrange  v,  ith  the  cugiueer 
for  an  inclusive  salary.  The  commission  had  mounted  up 
until  on  the  last  occasion  it  reached  i'564,  and  that  in  addition 
to  a  salary  of  ±'800.  The  workers  in  that  particular  industry 
had  suffered  progressive  reductions  during  the  course  of  the 
year,  and  he  contended  that  if  tho.se  reductions  had  entered 
into  the  computation  of  costs,  it  was  not  only  a  travesty,  but  a 
tragedy.  The  maximum  bitterness  was  being  roused  by  these 
payments.  Councillor  Best  .seconded  the  amendment,  and 
said  that  Mr.  Lunn  was  acting  in  a  dual  capacity.  They  were 
proud  of  his  ability  as  manager  of  the  electricity  undertaking, 
but,  on  the  other  hand,  he  was  manager  of  the  tramways,  and 
it  was  unfair  that  he  should  be  paid  commission  on  the 
savings  of  one  department  while  nothing  was  done  regarding 
the  losses  on  the  other.  Alderman  Pease  said  that  these 
savings  were  not  hypothetical ;  they  were  absolute.  In  about 
20  years  Mr.  Lunn  had  got  the  undertaking  to  such  a  pitch 
that  it  was  run  at  the  second  lowest  cost  in  the  Briti.'^h  Isles, 
and  with  ab.-iolutely  the  lowest  selling  price.  In  comparison 
with  other  towns  they  were  paying  the  engineer  a  low  salary. 
In  depriving  Mr.  Lunn  of  his  commission  they  would  talif 
away  that  little  bit  of  speculation  from  his  work.  .■Mderraan 
Sir  C.  Staimer  (chairman  of  the  Committee)  said  he  could 
not  agree  to  take  the  matter  back  to  the  Committee,  as  they 
were  morally  committed  to  an  arrangement  with  Mr.  Lunn 
for  five  years.  He  was  glad  that  the  commission  had  reached 
over  ioOO,  and  he  hoped  it  would  go  higher,  for  every  shiUing 
that  he  got  by  way  of  commission  meant  19s.  to  the  rate- 
payers. The  amendment  was  lost  by  14  to  4,  and  the  recom- 
mendation was  therefore  carried. 

The  Industrial  Australian  states  that  Mr.  Herbert  Broad- 
bent,  M.I.E.E.,  formerly  electrical  engineer  to  the  Perth 
(W..\.)  Corporation,  has  joined  the  firm  of  Herbert  del  Cott 
Pty.,  Ltd.,  engineers  and  contractors,  who  specialise  in  over- 
head line  construction. 

Doncaster  T.C.  has  decided  that  the  salary  of  Mr.  Potts, 
general  manager  of  the  borough  tramways,  shall  be  increased 
to  £4.50  per  annum,  inclusive  of  all  bonuses,  with  two  subse- 
quent half-yearly  increments  of  £%j  to  £.500  per  annum,  as 
from  July  ist,  1922. 

Mr.  H.  White,  late  of  the  York.shire  Electric  Power  Co., 
has  been  appointed  assistant  mains  engineer  to  the  Wakefield 
Electricity  Department. 

The  St.  Helens  Electricity  Committee  has  recommended  the 
appointment  of  Mr.  F.  N.  Rendell  Baker,  acting  electrical 
engineer,  as  engineer  and  manager  of  the  electricity  works 
from  September  1st  next,  at  a  salary  of  A'7.50  |>er  annum,  inclu- 
.sive ;  also  that  a  supervision  fee  of  £'M)  be  paid  to  Mr.  B.  T. 
Hawkins,  late  electrical  engineer,  for  his  services  during  the 
six  months  following  his  resignation. 

Last  week  the  West  Hartlepool  Town  Council  adopted 
recommendations  from  the  Finance  Committee,  one  of  which 
included  the  reduction  of  the  tramway  manager's  salary  from 
£600  to  £500,  while  another  was  that  the  salary  of  the  elec- 
trical engineer — £750 — should   not    be    reduced. 

The  Timbridge  Wells  Lighting  Committee  has  recommended 
that  all  bonuses  be  abolished,  and  that  the  following  salaries 
be  fixed  as  from  August  1st  next :— Mr.  R.  N.  Torpy,  chief 
electrical  engineer,  £800;  Mr.  F.  Crooks,  chief  clerk.  £250; 
Mr.  G.  B.  Tovey,  stores  clerk,  £180:  Mr.  E.  Coomlxr,  con- 
sumers' clerk.  £180;    Mr.  L.  Davey.  junior  clerk,  £130. 

We  regret  to  learn  from  thi'  Manchester  Press  that  Alderman 
Daonaix,  chairman  of  the  Manche.-<ter  Electricity  Committee. 
was  taken  seriously  ill  last  week.  On  Simday  he  was  reported 
to  be  out  of  danger. 

On  his  retirement  after  48  years'  st^vioe  in  the  electrical 
department  of  the  London  and  North-Western  Railway  Co.. 
Mr.  Thomas  Handley,  of  Llandovery,  lias  been  presented  with 
a  gold  watch. 

Mr.  John  C.  Holden  has  resigned  the  ptxst  of  assistant  charge 
engineer  at  the  Islington  Borough  Council  electricity  works 
to  take  up  that  of  relief  charge  engineer  to  the  Dundee  elec- 
tricitv  undertaking.  He  was  pres<>nted  with  a  silver  i^pergne 
by  the  staff  on  the  occasion  of  his  resigning  his  ix>sition  at 
Islington.  ,^    ,- 

The  Worcester  City  Council  has  appouiti^d  Mr.  C.  V.  Kino 
(who  is  now  in  charge  of  tlie  removal  of  the  plant  at  South- 
ampton) senior  enginwring  assistant  at  a  basic  salary  of  £4.55 
per  annum  (subject  to  the  sliding  scale),  to  take  effect  from 
October   1st. 

\ucUland  (N.Z.)  Citv  Council  has  appointed  Mr.  A.  h.  I'ork 
acting  manager  of  tramways;  Mr.  V.  E.  UK  Ol'KRUlEii  tram- 
ways and  electrical  engineer;  and  Mr.  W.  St.  J.  Cu\RKE  chief 
accountant.— '/'fiirf'T.s.  ,     ,    ,      „    , 

On  Satur<lav  last  at  the  staff  sports  ground  of  the  hastern 
^ssociat<Hl  Telegraph  Companies  at  Twickenham.  Sir  ,U>hn 
Denison-Pe.ndku.  G.B.E.,  K.C.M.G..  was  prestMitod  with  an 
illuminated  addre.'ss  and  a  volume  containing  autograph  signa- 
tures of  a  staff  numlwring  8.0(X>.  also  gifts  in  platinum  and 
diamonds  <if  the  insignia  of  the  orders  of  G.B.E..  and  K.C.M.t!. 
The  presentation  was  made  by  the  secretary.  Mr.  A.  R.  HarHie 
on  behalf  of  the  staff,  in  celebration  of  the  fiftieth  anniversary 
of  the  incorporation  of  the  companies.  .\  lied  is  to  be  endowed 
at  St.  Bartholomew's  Hospital  in  raemor>'  of  the  late  wife 
of  Sir  .Tohn.  .     ,  ,         ^u 

Mr  Thomas  Richardson,  who  recently  retired  from  tde 
position  of  head  of  the  Transfer  Department  of  the  Eastern 
Telegraph  Co..  Ltd..  was  presented  by  the  staff  with  a  silver 
kettle,  fruit  stand,  entrc'e  disji,  and  cigar  box. 
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Sir  William  Laree  has  been  appointed  director  of  the 
National  Federation  of  Iron  and  Steel  Manufacturers.  He  will 
take  up  his  duties  on  September  1st. 

On  July  lOtb.  Mr.  CAra.HTos  Anderson,  chairman  of  the 
directors  of  the  Harland  Enpiueering  Co..  Ltd..  of  Manchester, 
was  presented  with  a  canteen  of  cutlery  by  the  united  staffs 
of  the  company  on  the  occ<»sion  of  his  marriage,  which  took 
place  on  June  "list.  The  presentation  was  made  by  Mr.  Bull, 
the  olde_st  employe. 

Obituary. — Mb.  H.  Bowthorpe. — We  regret  to  record  the 
death  of  Mr.  Harry  Bowthor|)e,  of  the  General  Electric  Co., 
Ltd..  which  took  place  at  his  home  at  Korwood,  S.E.,  on 
Sunday,  July  2nd.  Mr.  Bowthorpe  had  been  associated  with 
the  Ci.E.C.  for  '29  years,  and  had  represented  them  in  the 
South  of  England.  He  had  a  wide  circle  of  friends  in  the 
electrical  trade,  and  was  held  in  high  esteem.  The  funeral 
took  place  on  July  5th  at  West  Norwood  cemetery. 

Will. — The  late  Mr.  Nicholas  Kilvert,  who  was  connected 
with  the  Lancashire  Dynamo  &  Motor  Co.,  Tjtd.,  Browett, 
Lindlev  A-  Co..  Ltd.,  and  other  companies,  left  j£176,863  gross 
and  £1-28,.501  net.  ' 


NEW     COMPANIES     REQISTERED. 


Radiant  Electrical  Co.,  Ltd.  (182,866).— Private  com- 
pany. Registered  July  3rd.  C.npital.  £100  in  fl  sh.ircs.  To  carry  on  the 
business  of  electricians,  mechanical  cngineei^,  suppliers  of  electricity  for  light, 
heat,  motive  power  or  otherwise,  &it.  The  subscribers  {each  with  one  share) 
are:  D.  Merman,  24.  Thorney  Court,  Palace  Gate,  \V.8,  merchant;  C.  T. 
Brown,  164,  Chorlev  New  Road.  Bolton,  merchant;  F.  G.  Fox,  44,  Church 
Road,  Richmond,  S.W.,  Indian  Police  (retired).  F.  G.  Fox  signs  as  director. 
Solicitors  ;    McKenna  &  Co.,   14,  G«orge  Street,  Hanover  Square,    W.l. 

Electrical  and  General  Cleaning    Co.,    Ltd.     n82,849).— 

Private  company.  Registered  July  3rd.  Capital,  £100  in  £1  shares.  To 
carry  on  the  business  of  cleaners  o(  the  exterior  of  all  kinds  of  buildings, 
machinery  and  articles  by  electrical  and  other  methods,  decorators,  manu- 
facturers of  and  dealers  in  all  kinds  of  cleaning,  disinfecting  and  dirt  removing 
apparatus,  &c.  The  first  directors  are  :  S.  E.  Neame.  Linthorpe,  Finchley 
Road,  Goldcr's  Green,  N.W.;  .\.  W.  Furbank,  23.  Magdalen  Terrace,  St.. 
Leonards,  Sussex.  Qualification  :  2  shares.  Registered  office  :  4-5,  Warwick" 
Court,    Holborn,  W.C.I. 

Electricity     House,     Ltd.     (182,937). — Private    company. 

Registered  July  6lh.  Capital,  £750  in  £1  shares.  To  adopt  an  agreement 
with  H.  C.  Tudor  and  to  carry  on  the  business  of  electrical  engineering  gener- 
ally. The  subscribers  (each  with  one  share)  arc  :  H.  C.  Tudor,  35,  Queen 
Street,  Wolverhampton,  electrical  engineer;  A.  S.  Warner,  20,  Queen  Street, 
Wolverhampton,  hairdresser.  H.  C.  Tudor  is  first  director.  Qualification  ■ 
£100.  Secretary  :  Ethel  Tudor.  Registeied  office  :  35,  Queen  Street,  Wolver- 
hampton. 

British   Electrical   Maintenance  and  Insurance    Co.,   Ltd. 

(182.942).— Private  company.  Registered  July  7th.  Capital,  £1,000  in  £1 
shares.  To  insure  and  maintain  electric  light  and  other  electrical  installa- 
tions against  breakage  or  other  accidental  damage  (except  by  fire).  &c.  The 
first  directors  are:  Capt.  G.  A.  G.  Garvcvs-Gadd,  39,  Hyde  Park  Gate, 
S.W.7  (managing  director);  S.  Bradsworth.  262,  Soho  Road,  Birmingham, 
gentleman;  W.  E.  Gadd,  Roydene,  .Alumdnle  Road.  Bournemouth,  gentleman. 
Qualification  :    100  shares.     Registered   ofiice  :    68,  Aldersgate   Street,    E.G. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Lighting,    Heating  and    Power    Installations  Co.,   Ltd 

Particulars  ol  £:)00  debentures,  authorised  June  27th.  1922.  charged  on  com- 
pany's properly,    prc-sint  and    future,   including  uncalled   capital;    whole  amount 

Marston   Billington,  Ltd. — .Satisfaction    in    full    on    June 

Ifith,  1922,  of  debentures  dated  February  19th  and  May  3rd,  1921  securing 
£3,000  and  £1,000  respectively. 

H.   E.  SfeeL    Ltd.— Mortgage  dated  June  24th,   1922,   to 

secure  £1.000.  charged  on  85.  Westg.alc  Street,  Gloucester.  Holder:  Mrs.  A.  M. 
Dicks,    Windsor    House,  .Sidmouth.   Devon. 

Associated   Battery  Co.,  Ltd. — Sir  Francis  W.  Pixlev,   cif 

TA,  Coleman  Strwl,  E.G.,"  was  appointed  receiver  o'n  June  27th,  1922, 'undei 
powers  contained   in  debentures  dated   November   3rd,   1903. 

Spensers,  Ltd. — F.  .\.  Caddick,  of  7a,  Laurence  Pountney 

Hill,   F..C  .  ceased   to  art  .is  receiver  or  manager  on  June   30th,    1922. 

City  of  Oxford    Motor  Services,    Ltd.    (91,106).— Return 

<lalcd  April  I3th,  1922  Capital,  fl.iO.OOO  in  £1  shares  63,000  shares  taken 
up.  £1,(107  paid.  £61,993  considered  as  paid.  Mortgages  and  charges, 
i!39,000.  Return  ol  allotmcnls  made  up  to  May  lllh,  1922,  shows  a  further 
2.1,000  shares  allotted,  credited  as  fully  paid  pursuant  to  an  agreement  of 
"^atne  date. 

Chelsea  Electricity    Supply    Co.,    Ltd.    (20,468).— Return 

Jned  March  2nth.  YfH.  Capii.il.  £400.0(KI  in  74.000  ordinary  and  6,000  prefer- 
irco  shares  ol  £.'i  r..„h.  49.4.Tn  onlinarv  and  fi.flOO  oreference  shares  taken  up. 
g,  per  share  called  up  on  37,770  ordinary  and  fi.OOO" oref.-rencc.  £218.850  paid. 
i.'i8,3.30  considtred  as  paid  on  11,066  ordinary  shares.'  Mortgages  and  charges, 
«94.675. 

Perranti,  Ltd. — Satisfaction  in  full  on  .April  29th,  1922,  of 

•econd   mortgage  debenture  dated  July  25th,  1905.  securing  £30,000. 

Barbadoes  Electric  Supply  Corporation.  Ltd.— Particulars 

ol  £25,000  debentures  authorised  June  27th,  1922,  charged  on  the  company's 
undertalclng  and  property,  present  and  future,  including  uncalled  or  unpaid 
capiul ;  present  i<isue  £22.000.  (A  commission  of  10  per  cent,  is  paid  to  the 
lubscriberi  for  £11,000  ol  the  debentures.) 


CITY    NOTES. 

For    the    year    ended    March,    19'2'2,    the 
New  General       revenue  was  j618,501,  and  the  expenditure, 
Traction  Co.,      including    debenture    interest    and   income 
Ltd.  tax,   £8,502.    The  profit   was    £9,999,   plus 

£9,813  brought  forward.  £10,480  is  to  be 
appropriated  to  the  payment  of  a  dividend  of  4  per  cent,  (less 
incAime  tax),  and  f  9,33'3  is  to  be  carried  forward.  The  reports 
and  accounts  of  the  Norwich  Electric  Tramways  Co.  and  the 
Douglas  Southern  Electric  Tramways,  Ltd.,  accompany  the 
report.  The  trade  depression  and  consequent  unemployment 
have  operated  unfavourably  upon  the  traffics  of  the  Norwich 
tramways.  The  volume  of  traffic  decreased,  but  the  inci-eased 
fares  (which,  however,  were  only  in  operation  for  a  portion  of 
the  period)  resulted  in  increased  takings.  This  increase  was 
insufficient  to  offset  the  increased  expenditure  for  the  whole 
period.  In  view  of  the  amounts  required  for  reconstruction 
of  the  track  and  renewal  of  equipment,  the  directors  of  the 
Norwich  Tramways  again  considered  it  wise  to  transfer  the 
whole  balance  of  profit  to  reserve  for  these  purposes.  The 
current  year  is  .showing  an  improved  position,  the  company 
having  the  benefit  of  the  increased  fares  from  the  beginning 
of  the  period,  and  a  gradual  reduction  having  taken  place  in 
the  cost  of  materials,  also  in  wages  in  accordance  with  trade- 
union  agreements.  The  Douglas  tramway  system  also 
suffered  loss  of  traffics  owing  to  the  miners'  strike  in  1921. 
with  no  relative  saving  of  expenditure,  but  the  net  earnings 
were  sufficient  to  maintain  the  same  rate  of  dividend  on  both 
classes  of  shares  as  in  the  previous  year.  The  directors  pro- 
ceed to  refer  to  the  sale  of  the  company's  holding  of  $729,(KX) 
Darby,  Media  and  Chester  Street  Railway  4^  per  cent,  first 
mortgage  bonds,  and  to  the  purchase  of  £141,000  (nominal)  of 
the  company's  outstanding  debentures,  which  have  been  can- 
celled, thus  relieving  the  company  of  this  overhanging  liability. 
While  these  transactions  involve  some  loss  of  future  income, 
the  financial  position  of  the  company  has  been  thereby 
liquefied  and  materially  strengthened. 

The  report  for  1921  shows  a  disposable 
Vickers,  Ltd.  balance  of  £1,304,035.  A  5  per  cent,  divi- 
dend on  the  ordinary  shares  (le.ss  income 
tax)  absorbs  £431,042.  The  directors  say  that  owing 
to  the  progress  of  the  settlement  of  the  accounts  with 
the  Government,  they  feel  that  they  can  safely  recom- 
mend the  dividend  mentioned,  while  jireserving  sufficient 
liquid  resources.  The  unfavourable  conditions  which  prevailed 
for  the  company's  products  described  in  the  report  for  1920 
were  intensified  during  19'21.  The  armament  business  of  the 
company,  except  for  an  order  for  armour  plate  received  from 
the  Japanese  Government,  was  virtually  stagnant.  As  regarded 
the  company's  other  manufactures,  there  was  no  imjjrovement 
in  the  purchasing  power  of  foreign  countries,  while  in  the 
United  Kingdom  the  heavy  weight  of  taxation  and  the  con- 
dition of  the  money  market  maintained  the  general  inability 
of  purchasers  to  incur  expenditure  on  extensions,  new  ciiter- 
prises,  or  requirements  which  in  ordinary  times  would  be 
counted  necessities.  Stocks  were  again  heavily  written  down 
owing  to  the  fall  in  the  prices  of  raw  material,  and  stand  in 
the  books  as  at  December  31st,  1921,  at  their  realisable  value 
or  at  cost,  whichever  was  the  lower.  The  mipediment  to  pro- 
duction caused  by  labour  troubles  is  reflected  in  the  results. 

The   report  for   the   year  ended   March, 
United  Electric     19'22,  states  that  the  operation  of  the  tram- 
Tramways  of       way  system  for    the  year   ended  October, 
Montevideo,       1921  (the  fiscal  year  of  the  Uruguayan  Co.), 
Ltd.  .shows    gross  receipts,    at    an  exchange    of 

$4.7  to  the  £.  of  £535,725,  being  an  in- 
crea.s6  of  £39,595.  Operating  expenses,  however,  increased  by 
£48,649,  mainly  due  to  the  various  new  Social  Laws  brought 
into  operation,  and  the  increase  in  wages  and  the  additional 
charges  resulting  therefrom.  The  exchange  remained  at  a 
heavy  discount  during  the  whole  year,  and  remittances  were 
seriously  affected  by  the  fall.  Passengers  carried,  67,759,388 
(increase  4,538,513);  car-miles  run  9,416, fkiO  (increase,  586,548). 
The  19  new  motor  cars  and  14  trailer  cars  were  all  in  service 
during  tho  greater  portion  of  the  year.  Owing  to  the  increased 
expenditure,  the  company  has  not  received  any  return  for  the 
increased  traffic. 

Ihere  has  long  been  urgent  need  for  an  increase  in  tariffs  to  meet  the 
bur<len  of  new  and  onerous  charges  imposed  since  the  concessions  were  granted,  - 
and  to  enable  the  comp.'mv  to  make  a  further  advance  in  wages  to  meet  the 
higher  cost  of  living.  Although  an  increase  in  tariffs  was  applied  for  as  far 
back  as  February.  1918,  and  a  basis  upon  which  the  tariffs  should  be  in 
.rcascd  was  agreed  with  a  Special  Committee  appointed  by  the  Uruguayan 
(iovernment  in  June,  1920,  the  necessary  authority  has  not  been  granted  yet. 
It  is  disappointing  that  opposition,  apparently  of  a  political  character,  has, 
hitherto,  defeated  the  recommendations  of  the  Uruguayan  Government,  which 
are  in  accord  with  the  accepted  rule  that  companies  which  serve  the  public 
are  entitled    to  receive  fair  compensation    for   the    services  they  render. 

The  company's  empIoy(5s  had  received  a  ten  per  cent,  advance  in  January, 
1920,  and  were  promised  a  further  increase  whin  the  new  tariffs  came  into 
operation.  They  w;iited,  with  exemplary  p;itience.  notwithstanding  repeated 
postponements,  for  the  necessary  legal  iiuthorisation.  When  another  post- 
ponement by  the  legislative  authority  took  pl:ice.  in  the  early  part  of  January, 
1922,  they  apparently  lost  hope,  and  practically  all  the  men  in  the  traffic 
department  came  out  on  strike.  This  strike  continued  for  about  three  weeks, 
when  the  Municipality  of  Montevideo  resolved  to  take  prssession  of  the  com- 
pany's property,  anl  resume  normal  services  under  mu'iicipal  control,  grant- 
ing the  strikers  the  promised  increases  in  wages,  without  providing  any  fund 
from  which  they  were  to  come,  and  forcibly  withdrawing  from  the  company 
the  monies  required  to  pay  these  increases.  The  board  were  advised  that 
this  extraordinary  and  arbitrary  action,  gravely  affecting  the  principle  of 
private  ownership  and  the  safety  of  foreign  capital  invested  in  the  Republic, 
exceeded   the  powers  of    th»    Municipality.     The   company    appealed   against   the 
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intervention,  and  invoked  the  protection  of  the  Uruguayan  Courts,  in  which 
they  at  once  commenced  an  action,  claiming  daniaych.  i  he  intervention  lasted 
until  June  1st,  l9:rJ,  when  the  Courts  decreed  that  ilie  measures  lor  the  seizure 
of  the  company  t>e  temporarily  raised,  the  increawd  payments  bemg  continued 
without  prcjuoice  to  the  company's  claim  until  the  wnole  question  has  been 
decided  finally  by  the  Courts. 

The  pruiJt  and  loss  account,  after  providing  for  atiministra- 
tion  expenses  and  i-liarging  £4(5,419  for  deuenture  interest, 
shows  a  credit  balance  oi  ±z6,iy4,  making,  with  £a,4/7  brought 
forward,  £'di,6rJi.  Ihere  has  been  put  to  redemption  of  deben- 
ture stock  iibjOtii,  and  to  redeiupiion  of  the  preterence  and 
ordinary  share  capital  £'2,,500.  dividends  on  the  cumulative 
preference  shares  at  the  rate  of  6  per  cent,  per  annum,  less 
mconie  tax  at  bs.  lu  the  £,  have  been  paid,  leaving  £5,090  to 
be  carried  forward.  ihe  balance  canted  forwaru  has  been 
reduced  by  M'd,'dii7  to  permit  of  the  payment  of  tlie  preference 
dividend.  Ihis  encruachmeut  would  not  have  been  required 
if  it  had  not  been  necessary  to  provide  ±'4,948  for  Corporation 
i'rohts  Tax.  Under  the  circumstances  which  prevail  in  Monte- 
video, the  results  do  not  allow  the  payment  of  any  dividend  on 
the  ordinary  shares,  but  it  is  hoped  that  the  avowed  intention 
of  the  Uruguayan  Government  to  grant  an  increase  in  tanlts, 
now  long  overdue,  may  yet  be  fulhlled,  and  the  company  be 
restored  to  a  reasonable  measure  of  prosperity. 

Interim  dividend  announcements  for  the 
London  Under-     half-yeai-  ended  at   June   have  been  made 
ground  Railway    by   tne  various  companies  in   the   London 
Companies.        Lnderground  group  :  — 

Metropolitan  District  Railway  Co.^ 
Dividends  on  the  4  per  cent,  guaranteed  stock  of  2  per  cent. ; 
on  the  4i  per  cent,  hrst  preference  stock  of  24  per  cent. ; 
on  the  5  per  cent,  second  preference  stock  of  2i  per  cent. ;  and 
on  the  ordinary  stock  of  li  per  c«nt.  (comparing  witii  nil  for 
the  same  period  of  1921). 

London  Electric  Railway  Co. — Dividends  on  the  4  per  cent, 
preference  stock  of  2  per  cent,  and  on  the  ordinary  shares  of 
li  per  cent,  (comparing  with  1^  per  cent,  for  the  same  period 
of  1921). 

City  and  South  London  Railway  Co. — Dividends  on  the  5  per 
cent,  preference  stocks,  1891,  1896,  1901  and  1903  of  2i  per 
cent.,  and  on  the  consolidated  ordinary  stock  of  IJ  per  cent, 
(comparing  with  2  per  cent,  for  the  same  period  of  1921). 

Central  London  Railway  Co. — Dividends  on  the  undivided 
ordinary  stock  of  2  per  cent,  (comparmg  with  2  per  cent,  for 
the  same  period  of  1921),  and  on  the  preferred  ordinary  stock 
of  2  per  cent,  (comparing  with  2  per  cent,  for  the  same  period 
of  1921). 

Vndcrground  Electric  Railways  Co.  of  London. — Six  per 
cent,  lirst  cumulative  income  debenture  stock  (payment  of 
3  per  cent.)  and  on  the  (3  per  cent,  income  bonds  of  2  per  cent, 
(free  of  British  income-tax),  comparing  with  2  per  cent,  for 
the  same  period  of  1921. 

Sir  Alex.  Roger,  presiding  at  the  annual 
Automatic  meeting,  held  on  July  6th  at  Liverpool,  said 
Telephone  that  whereas   sundry    creditors   in  the  last 

Manufacturing  balance-sheet  sttx)d  at  £344,265,  in  the  pie- 
Co.,  Ltd.  sent  accounts  they  were  £133,000,  so  that 
the  reduction  in  creditors  was  approximately 
the  same  as  the  item  of  £210,000  for  the  debentures  issued. 
They  did  not  anticipate  that  there  would  be  any  further  heavy 
capital  expenditure  for  some  time,  as  the  works  and  ma- 
chinery were  in  first-class  condition.  Stock-in-ti'ade  and  work 
in  progress  showed  a  decrease  of  £99,261,  accounted  for  both 
l)y  acceleration  of  output  and  by  completion  of  a  number  of 
contracts  started  in  1920.  Sundry  debtors  were  greater  by 
J(;48,752,  brought  about  also  by  increased  turnover.  The  profit 
for  the  year  was  £28,579,  after  ai'riviug  at  a  final  settlement  in 
respect  of  excess  profits  duty.  These  figures  showed  an  im- 
provement on  last  year's  figures  of  £13,209.  They  regretted 
that  they  were  again  unable  to  pay  a  dividend  on  the  ordinary 
shares. 

Sir  Alexander  said  that  during  the  year  he  was  invited  to 
join  the  board  and  become  chairman  with  a  view  to  relieving 
Mr.  James  Taylor  and  Mr.  D.  Sinclair  as  far  as  possible,  as 
these  gentlemen  found  it  impossible  to  give  the  same  attention 
as  formerly  to  the  company.  The  speaker  referred  to  the  gr(\it 
deal  that  the  company  owed  to  these  gentlemen  for  the 
ma.sterly  way  in  which  they  had  piloted  the  company  through 
the  troublous  waters  of  the  past  few  years.  During  the 
year  consitlerable  progress  was  made  in  extending  their  foreign 
bu.sine.ss,  and  automatic  telephone  exchanges  in  Harbin  (Man- 
churia), Shanghai  (China),  Poona  and  Lahore  (India),  and 
Basra  (Mesopotamia),  were  among  their  latest  foreign  ship- 
ments, while  considerable  progress  was  made  with  the  e<]uip- 
raent  being  manufactured  for  the  automatic  tT'lephoue  sys- 
tems in  the  city  of  Buenos  .'Vires  (.'Vrgentina),  Dalny  (Man- 
churia), and  Teishinsho  (Japan).  With  regard  to  home  auto- 
matic and  manual  exchange  orders,  these  were  principally  con- 
cerned with  extensions  to  existing  equipments,  but  the  Tost 
Office  authorities  showed  a  growing  determination  to  modernise 
anti  extend  the  telephone  service  of  this  country.  Great 
Britain  represented  a  more  fruitful  field  for  telephone  develop- 
ment than  probably  any  other  country  in  the  world  to-day. 
The  chairman  went  on  to  refer  to  the  need  to  keep  their 
organisation  at  a  high  degree  of  efficiency  if  they  were  to  cater 
efficiently  for  the  more  important  telephone  network  schemes 
for  the  principal  cities  of  the  world.  In  this  connection  they 
were  in  a  unique  position  by  reason  of  their  arrnngemeut  with 
the  Automatic  Electric  Co.  of  Chica.go.    The  epeaker  alluded 


to  the  department  of  the  business  devoted  to  the  manufacture 
and  supply  of  railway  siguaJluig  apparatus  and  electrical 
.signalling  .systems.  In  olucr  depanments,  viz.,  telegraph, 
mine  signallmg,  and  domestic  electrical  aijpiiauces,  taleB  liaQ 
butterea  m  the  general  lalung-olt  in  trade,  and  progress  tiad 
been  further  retarded  by  the  sales  of  war  btocKs,  which,  how- 
ever, they  believed  ba<i  now  Ijeen  largely  absorbed.  Alter 
relerring  to  the  A.l'.Al.  design  of  apparatus  for  wireless  broad- 
casting, the  speaker  said  tnat  durnig  the  year  the  company 
liad  turned  out,  a  large  volume  of  work  on  which  the  actual 
manufacturing  profit  uas  satislactory,  but  the  coal  slnKe  prac- 
tically shut  tnem  down  for  three  months  witti  no  uieaus  of 
cutting  down  suljstantially  the  heavy  overhead  charges.  Ibey 
had  agam  suffered  this  year  jn  the  same  way  owmg  to  the 
engineering  lock-out,  which  lasted  lor  three  months.  It  was 
almost  impossible  to  estimate  wliat  these  stoppages  cost  the 
company,  apart  altogether  from  what  they  cost  the  workers. 
'Iheie  had  also  been  the  heavy  fall  in  values.  Ihey  had  been 
lully  alive  to  the  danger  of  carrying  large  stocks  of  material, 
but  in  spite  of  every  precaution  they  haa  been  obliged  to  pro- 
vide substantial  sums  to  enable  the  stocks  to  be  written  down 
to  current  market  value,  i'his  had  naturally  made  inroads 
into  the  profits.  I'lade  generally,  m  his  opinion,  was  not  gomg 
to  revive  rapidly,  but  the  company  couid  reasonably  expect 
to  have  its  full  share  in  any  improvement  that  took  place  in 
world  trade. 

The  annual  meeting  was  held  on  July  4th, 
Electric  Supply     Mr.   J.   G.  B.  Stone   (chairman)  presidmg. 
Corporatiun,       iseloro  presenting  the  report  and  accounts, 
l-td.  the  chairman  expressed   the  board's  regret 

at  the  death  of  Mr.  Keeves,  who  had  been 
connected  with  the  company  since  its  formation.  Turning  to 
the  accounts,  the  speaker  said  that  the  revenue  account  showed 
a  profit  of  £27,196.  as  compared  with  £17,791  in  the  previous 
jear,  while  the  proht  on  tne  workmg  of  the  various  under- 
takings increasea  from  £12,916  to  £-.i2,560.  The  interest  on 
investments  showed  a  slight  decrease.  This  reduction  was 
considerably  greater,  owing  to  the  inabihty  of  the  Dumbarton 
Tramway  Co.  to  pay  a  dividend  on  its  ordmary  shai-es;  in 
1920  the  dividend  was  £1,046.  Ihe  balance  of  net  revenue  car- 
ried to  the  balance-sheet  amounted  to  £12,214,  asagamst  £3,403, 
an  increase  of  £8,811.  In  the  net  revenue  account  an  increase  of 
£465  was  shown  m  the  transfer  to  repairs  and  renewals  fund. 
Ihe  cost  of  repairs  and  renewals  had  been  heavy,  and  it  waa 
not  expected  tnat  this  item  would  improve  during  the  current 
year,  lor  although  costs  were  down,  a  large  amount  of  work 
uelayed  by  the  war  remained  to  be  carried  out.  The  connec- 
tions made  during  the  year  were  equivalent  to  38,223  32-watt 
lamps.  The  output  m  units  showed  a  decrease  of  about  535,000, 
but  this  wafi  due  to  a  fall  of  678,000  units  in  the  Dumbarton 
output.  The  shipping  industry,  on  which  Dumbarton  de- 
pended, was  at  present  almost  at  a  standstill.  The  increase  of 
£2,578  in  the  capital  account  represented,  mainly,  expendi- 
ture on  mains  and  meters.  Iso  change  had  been  made  in  prices 
to  consumers  dming  the  year,  and  the  demand  was  well  sus- 
tained. 

The  Exmouth  local  authority  had  agreed  to  the  company's 
obtaining  an  Electric  Lighting  Order,  which  v^ould  cancel  the  ■ 
existing  arrangement  under  which  the  company  was  restrained 
from  obtaining  a  proper  price  for  its  supply,  in  Hitchin 
matters  were  not  so  satislactory,  but  negotiations  were  pro- 
ceeding, and  the  chairman  trusted  that  in  the  end  the  company 
wouUi  obtain   fair  treatment. 

The  Hendon  company  had  again  yielded  a  dividend  and 
bonus  amounting  to  15  i)er  cent.,  free  of  tax.  Dawlisu,  in 
which  the  company  had  a  small  interest,  had  paid  5  per  cent. 
dividend.  North  Berwick  had  had  a  better  \ear,  but  owing 
to  debit  balances  brought  forward  from  previous  years  had 
not  been  able  to  distribute  any  of  the  profit.  During  the  year 
more  of  its  own  debentures  had  been  purchased  by  the  com- 
pany, and  it  now  held  £12,574  of  this  stock. 

Sir  Home  Gordon  seconded  the  motion,  which  was  adopted. 

Suliscquontly,  an  extraordinary  general  meeting  was  held, 
at  which  the  shareholders  were  asked  to  approve  variations 
of  the  articles  of  association  which  (i.)  would  permit  the 
tippoiiitmcnt  of  an  additional  director;  and  (ii.)  provide  for 
the  it'diiction  of  the  capital  from  .iiJO.lKXt.  .livided  into  50,000 
.shtiros  of  £5  each,  to  £l50.tXKt,  consisting  of  LMUXXt  shares  of 
£1  each,  the  reduction  to  be  effected  by  caucolling  capital 
which  had  lM"en  lost,  or  was  unrepresented  by  available  assets, 
to  the  extent  of  .£2  per  share  upon  each  of  the  50.lKiO  shares 
which  hail  l>oeu  issued  and  were  outstanding,  llie  chairman 
expltiiiied  the  reasons  for  this  reduction.  The  contingent 
liability  of  £41,714  advanced  to  the  compiiny  by  the  .\uxihary 
Electrical  Co.,  Ltd.,  was  the  subject  of  a  contract,  arranged 
with  Messrs.  Croiiipton  &  Co..  Ltd.,  that  a  5  ix-r  cent,  dividend 
uDuld  be  paid  for  the  lirst  four  years.  It  was  provided  that 
when  the  profits  amounted  to  5  per  cent,  on  the  sliare  capital, 
plus  1  per  cent,  on  the  capital  expenditure,  the  amount  of  the-se 
advances  shoulti.  from  that  tlate,  b<>ar  interest  at  5  per  cent., 
and  that  any  sum  by  wliich  the  profits  exceeded  6  i^r  cent, 
on  the  .share  capital  ami  1  per  cent,  on  the  capital  oxivuditure 
should  be  handed  to  the  .-Vuxiliary  Co.  in  liquidation  of  its 
claim  for  intcivst  ami  repayment.  Unfortunately  the  progress 
of  the  compaiiv  necessitated  the  jmyment  by  the  .■Auxiliary  C<\ 
of  the  amount  mentioned,  and  the  reserve  of  1  per  cent,  on 
the  capital  expeiuliture  was  quite  insutVicient  to  provide  for  the 
repairs  and  renewals  fund.  .After  negotiations  the  directors 
were  able  to  &rrange  with  Messrs.  Crompton  &  Co.,  who  bad 
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acquired  the  debt  from  the  Auxiliary  Co..  that  they  (Croiup- 
ton's)  should  take  payment  as  to  i,'4(i,0(.iu  in  ordinary  shares  at 
par  and  the  balance  in  cash.  This  £40,IK.)0  was  subject  to  the 
same  writing-down  as  the  re.^t  of  the  capital,  and  would  become 
i'il.<XKt  nominal.  The  tliHl.(XiCi,  which  it  was  proposed  to 
extmguish,  was  made  up  as  follows: — ±'30,975,  representing 
preliminary  expenses  and  discount  on  debentures,  not  repre- 
sented by  any  tangible  asset;  £'M,l'7'l,  the  realised  loss  on 
obsolete  plant;  i;4.T7^.  exjx'nditure  upon  undertakings  not 
proceeded  with ;  and  £43.87o,  provision  for  the  depreciation  of 
plant  now  in  use.  The  first  resolution  was  necessary  to  permit 
the  appointment  of  Mr.  .\.  A.  Campbell  Swinton,  representing 
Messrs.  Crompton  A-  Co.,  to  the  board.  Both  resolutions  were 
carried  unanimously. 

This  company  held  its  annual  meeting  in 
Barcelona         Toronto,  Canada,  last  week,  and  a  brief  re- 
Traction.  Light,   port  of    the    proceedings    appears   in     The 
and   Power         limes.     Mr.  K.  K.  Peacock  (the  president), 
Co.,   Ltd.  pointed  out,    in   the   course  of   his  speech, 

that  in  Spain,  as  elsewhere,  social  and  hnan- 
cial  conditions  had  been  unsettled  for  some  time  past,  the  cost  of 
living  had  been  high,  and  business  more  or  less  stagnant.  In 
the  past  few  months,  however,  there  had  been  a  notable  revival 
in  the  textile  trade  throughout  the  area  in  which  the  companies 
were  operating,  and  this  improvement  ^as  reflected  m  the 
earnings  of  the  controlled  companies  in  Spain,  which,  for  the 
first  five  months  of  the  current  year  were  as  follows: — Gross 
earnings,  18,897,507  pesetas;  operating  expenses,  7,298,669 
pesetas;  net  earnings,  11,598,838  pesetas.  The  new  construc- 
tional work  on  hand  was  small  as  compared  with  that  that  of 
previous  years,  and  was  mainly  in  connection  with  the  exten- 
sion of  the  distribution  .system,  the  chief  item  being  the  con- 
struction of  a  targe  sub-station  in  the  busy  factory  district.  The 
funds  for  this  work  had  already  been  provided.  The  Electric 
Railway  (F.C.  de  Cataluna)  was  working  satisfactorily,  and  the 
extension  to  Sabadell  was  opened  for  traffic  on  June  1st  last. 
The  system  was  increasing  the  earnings  substantially.  The 
general  outlook  was  encouraging,  but  the  board  viewed  with 
con.siderable  anxiety  the  burden  of  the  constantly  increasing 
taxes  in  Spain. 

Tn    presenting   the   report  and   accounts 
Calcutta  at  the  annual  meeting  on  July   4th.    Mr. 

Tramways         J.   G.   B.   Stone   (chairman)   said  that  the 
Co.,   Ltd.  capital    a-ccount   had   been   overspent,    and 

to  meet  the  loan  from  the  bank  aq.  issue 
of  £'i50,000  7  per  cent,  second  debentures  had  been  made 
last  month.  The  issue  was  largely  over-subscribed.  The  re- 
sult of  strikes  was  .seen  in  the  revenue  account;  no  less 
than  57  days  were  lost  during  the  year  due  to  this  cause. 
Although  the  decisions  of  the  .\rbitration  Committee,  whose 
appointment  was  mentioned  at  the  last  meeting,  had  been 
loyally  carried  out,  further  strikes  had  occurred  upon  ques- 
tions of  discipline  and  management.  The  board  would  not 
consider  any  interference  with  such  matters,  and  the  men 
returned  to  work  unconditionally.  A.  new  scheme  of  fares 
was  introduced  in  February  la.st;"this  had  resulted  in  a  satis- 
factory increase  in  the  company's  earnings.  Political  and 
labour  conditions  in  India  appeared  to  be  improving. 

The  directors  had  been  faced  with  the  necessity  for  increas- 
ing the  generating  plant,  but  as  an  alternative  a  bulk  suppiy 
from  the  Supply  Corporation  was  considered  and  a  satisfac- 
tory agreement  had  been  arrived  at.  The  Wonapooka  power- 
house would  be  retained  in  active  commission. 

In_  conclusion,  Mr.  Stone  said  that  notwithstanding  the 
year's  temporary  .set-back  the  company  represented  a  sound 
and  profitable  enterprise,  supplying  a  progressive  demand  in 
Calcutta. 

The  directors  report  that  the  net  profits 
General  for  the  year  ended  March  31st.  19'2'2,  were 

Electric  i'566,.5.S'i,    to  which    is   added  the    balance 

Co.,    Ltd.  brought   forward   £348,091,   giving   a   total 

of  £914,676.  The  following  are  deducted  : 
debenture  stock  intere.st,  j;i83,431;  depreciation,  £161,745; 
contribution  to  pension  fund,  £15,283;  dividend  of  6i  per 
cent,  per  annum  on  "  .\  "  preference  shares  for  the  year, 
£110,876;  dividend  of  7}  per  cent,  per  annum  on  "  B  "  prefe- 
rence shares  for  the  year,  £121,718.  There  remains  an  avail- 
able balance  of  £322,623,  which  it  is  proposed  to  appropriate 
as  follows :  dividend  of  5  per  cent,  per  annum  on  the  ordi- 
nary share  capital  for  the  year,  £105,-599;  leaving  to  be 
carried  forward,  subject  to  corporation  profits  tax  for  two 
years  1920/21  and  1921/22  and  excess  profits  duty  for  the 
year  1920/21   (if  any),  £217.024.    The  report  reads  :— 

"  As  foreshadowed  by  the  chairman  at  the  last  general 
meeting,  the  year  ju.5t  completed  has  been  one  of  difficulties 
and  disappointments.  The  results  of  the  year  are  better 
than  at  one  time  anticipated,  but  on  the  whole  are  a  reflec- 
tion of  the  industrial  condition  of  the  country,  which  showed 
itself  in  a  reduced  demand  for  the  company's  products,  and 
did  not  permit  the  recently  extended  works  to  be  fully 
etnployed.  The  effects  of  a  number  of  strikes  in  various  indus- 
tries, culrninating  in  the  recent  engineering  lockout,  which 
continued  into  the  current  year,  have  been  most  serious.  In 
addition,  the  company  has  suffered  from  a  fall  in  value  of 
the  comprehensive  stock  of  finished  electrical  material  of 
every  description,  which,  as  a  matter  of  necessity,  it  has  i<i 
carry.    Unfortunately,  the  company's  overseas  branches  have 


also  sutfered,  the  countries  in  which  they  are  situated  havmy 
all  encountered  crises,  different  from  our  own,  but  with  the 
same  depressing  effect  on  trade.  'The  increase  of  £500.000  in 
■  land  and  buikimgs  '  and  ±-.i8o,00U  m  '  plant  and  machinery 
is  niMinly  accounted  for  by  final  payments  made  in 
connectiun  with  the  company's  new  buildings  at  Wittuii 
and  Maiiiiiier.smith  and  the  head  office  in  Kmgsway,  and  tin- 
conipl.'tion  and  equipment  of  the  new  glassworks  and  iv 
seanh  laboratory  at  Wembley.  With  the  exception  of  .small 
amounts  outstanding,  the  company  has  no  further  capital  com 
mitments  in  connection  with  its  building  programme.  'Ihc 
decrease  of  £580,000  in  the  item  '  stock  and  work  in  pin 
gress  '  is  largely  the  result  of  a  considered  policy  of  stork 
reduction,  which  has  been  carried  out  throughout  the  yeai 
The  reserve  remains  at  the  figure  of  £707,000.  Your  direc- 
tors deem  this  adequate  having  regard  to  the  sums  which 
have  been  written  off  in  this  and  previous  years  for  dcprecia 
tion.  The  number  of  the  company's  employes  has  inevitabi> 
decreased  during  the  year,  and  now  stands  at  a  total  <ii 
12,000.  Great  credit  is  due  to  the  individual  efforts  and  sacn 
fices  made  by  all  concerned  to  meet  the  position.  A  satis 
factory  feature  of  the  year's  trading  is  that  there  has  been 
no  reduction  in  the  number  of  transactions,  but  they  ha\.- 
been  of  smaller  amounts,  thus  demanding  increased  work 
from  the  company's  staff.  Mr.  M.  S.  Conner,  the  director  m 
charge  of  the  telephone  undertakings  of  the  company,  has 
resigned  from  the  board  on  his  return  to  America.  The  dii'ei 
tors  congratulate  themselves  on  having  .secured  as  his  su. 
cessor  Sir  William  Noble,  formerly  Engineer-in-Chief  to  tin- 
General  Post  Office.  His  appointment  will  be  submitted  to 
the  .shareholders  for  their  confirmation." 

Meeting :  Tuesday,  July  18th.  at  Magnet  House,  Kings- 
way,  W.C. 

[Comparison  with  the  statement  issued  by  the  directors  a 
year  ago  shows  that  the  net  profits  are  returned  at  £566,582 
for  the  past  year,  as  against  £796,149  for  the  preceding  year. 
The  amount  brought  forward  this  time,  £348.094,  included 
the  sum  formerly  put  to  reserve,  owing  to  the  state  of  the 
industry,  and  as  the  1920-'21  accounts  had  benefited  from  a 
substantial  amount  from  premiums  on  the  new  issue  of  capi- 
tal;  the  carry  forward  this  year  is  £217,0"i4.  apparently  also 
including  the  reserve  provision.  The  available  total  is 
£914.676.  as  compared  with  £971,817  for  1920-21,  but  deben- 
ture stock  interest  (7  per  cent,  on  £3,500,000  stock  which 
largely  took  the  place  of  loans,  absorbs  £182.431,  whereas 
for  the  previous  year  this  item  only  required  £8,000.  Depre- 
ciation allocation  in  the  pre.sent  account  is  £161,745,  against 
£157,915.  Tile  contribution  to  pension  fund  was  £17,266  in 
the  last  account,  and  is  £15,283  in  the  present  one.  The 
6J  and  7^  per  cent,  preference  dividends  tptal  much  about 
the  same  for  the  two  years,  but  the  10  per  cent,  dividend 
on  the  ordinary  capital  for  1920-21  needed  £211,197.  so  that 
for  1921-22  the  recommended  5  per  cent,  will  requira 
£105.599.  The  number  of  emploves,  which  at  March  1921, 
was  16,000,  has  fallen  to  12,000.] 

Mr.  Alan  A.  Campbell  Swinton  pr-'sided 
Crompton  at  the  annual  meeting,  held  on  July  6th. 
and  Co.,  Ltd.  He  gave  a  few  figures  from  the  balance 
sheet,  calling  attention  to  the  fact  that 
the  expenditure  on  freehold  land  and  premises,  &c.,  had  in- 
creased to  £418.744,  the  difference,  less  depre<.'iation,  repr.3- 
senting  the  completion  of  the  works  which  were  in  hand  at 
the  time  of  the  last  meeting.  The  new  Diesel  engine-house 
had  been  brought  into  service,  and  had  given  great  satisfac- 
tion from  the  point  of  view  of  economy  in  working  The  com- 
pany was  thus  in  a  position  of  having  a  modern  factory, 
wholly  equipped  with  modern  machinery,  which  would 
enable  it  to  compete  .satisfactorily  with  other  manufacturers 
making  similar  classes  of  goods.  Stock  in  trade  had  been 
reduced  to  less  than  half  the  figure  at  which  it  stood  last 
year.  A  further  fall  in  prices  had  occurred  since 
March  31st  and  the  stock  had  again  been  written  down.  Re- 
serves had  been  increased  by  £19,5(X)  set  aside  last  year,  and 
bank  loans  had  been  reduced  to  £30,000.  It  was  proposed 
to  pay  a  final  dividend  of  3i  per  cent,  on  the  preference 
shares  and  a  dividend  of  5  per  cent,  per  annum  on  the 
ordinary  .shares,  placing  £10,000  to  reserve  for  future  taxa- 
tion and  leaving  £18,084  to  be  carried  forward.  Taxation 
had  been  fully  provided  for,  but  as  prudent  men  they  should 
keep  something  in  hand  against  the  three  years'  average. 
Those  who  were  shareholders  many  years  ago — before  the 
present  company  took  over — would  remember  that  an 
advance  of  some  .£42,000  had  been  made  to  the  Electric 
Supply  Corporation,  on  the  condition  that  the  sum  should  be 
refunded  out  of  the  future  profits  of  the  Electrics  Supply  con- 
cern when  this  .should  be  possible.  When  the  present  com- 
pany took  over  the  claim  for  what  it  was  worth  it  did  not 
place  any  real  value  on  it,  and  did  not  expect  to  get  any- 
thing from  it.  The  prospects  of  the  Electric  Supply  Corpora- 
tion (in  which  they  already  held  6,000  .shares)  however,  were 
now  better,  and  the  corporation  desired  to  get  rid  of  th's 
obligation.  An  agreement  had  been  arranged  by  which,  in 
respect  of  the  c'aim  Crompton  &  Co.  would  receive  8.000 
shares  of  £5  each,  fully  paid,  and  £2,700  in  cash.  The  Elec- 
tric Supply  Corporation  proposed  to  reorganise  and  write 
down  its  capital  also,  and  to  pay  an  interim  dividend  for  the 
half-year    ended    June.      Thus    the    Corporation    got    rid  of 
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a  contingent  liability  which  was  like  a  inill-.stone  round 
its  neck,  •n-'hile  Crompton's  obtained  W.OCK)  fully-paid 
shares  of  a  nominal  value  of  £3  when  written  down,  on 
which  au  inuuediate  dividend  would  be  paid.  The  cash  le- 
ceived  in  thi.s  connection  had  not  been  regarded  as  profit,  but 
had  been  written  off  the  first  item  in  the  balance  .sheet. 
Generally  speakiny,  the  electrical  indu.stry  had  not  .suffered 
so  severely  as  some  others  from  the  depression  in  trade,  and 
it  was  likely  to  be  one  of  the  first  to  feel  the  effects  of  trade 
revival.  There  were  the  questions  of  electric  railways  and 
hydro-electric  schemes,  at  home  and  in  the  colonies,  which 
were  now  receiving  much  attention.  That  the  demand  for 
electricity  was  improving  was  reflected  in  the  latest  returns 
of  electricity  supply  in  this  country.  It  was  difficult  to  fore- 
cast results  of  the  company's  operations  for  the  current  year, 
but  the  inquiries  received  so  far  had  been  greater  than  in 
any  year  during  the  company's  history.  There  was  a  ten- 
dency still,  liowevev..  to  hold  up  orders.  The  engineers'  lock- 
nut  had  had  a  bad  effect  on  the  company's  bu.siness,  and  the 
recent  .settlement  hail  had  a  beneficial  eft'ect.  He  hojied 
next  time  to  be  in  a  position  to  give  a  moie  encouraging  and 
hopeful  account  of  the  business  of  the  company.  He  Mioveil 
the  adoption  of  the  report  and  accounts,  the  resolution  being 
seconded  by  Mr.  Saxton  Noble,  and  carried  unanimously. 
after  a  few  remarks  by  Mr.  Oarroch  congratulating  the  board 
on  having  arranged  the  ngreement  with  the  Electric  Supply 
Corporation. 


Metropolitan  lilectric  Supply  Co.,  Ltd.— Interim  dividend 
at  the  rate  of  'i  per  cent,  per  annum  for  the  half-year  ended 
.June  :j(itli,  compared  with  4  per  cent,  paid  last  year. 


Telegraph  Construction  and  Maintenance  Co. 

tcrim  dividend  of  6s.  per  share,  free  of  ta.\. 


Ltd.— In- 


Stock  Exchange  Notices. — Dealin<js  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  148a  :  — 

Calcuttii  Electric  Supply  Corporation. — l'2-5,flOO  new  ordinary 
shares  of  £1  eaeh,  issued  at  '2'2s.,  5s.  paid.  Nos.  SOO.tXll  to 
925,0(X);  and  1'2.5.000  new  five  per  cent,  cumulative  preference 
shares  of  £1  each,  5s.  paid,  Nos.  2,250,001  to  2,375,000. 

Tlic  undermentioned  have  been  ordered  to  be  officially 
quoted  :  — 

l''aiiliairn  Lawson  Combe  &  Barbour.  lAA. — 150.000  ordi- 
nary shares  of  ;£1  each,  fully  paid  (Nos.  OlXI.INIl  to  l.<l.5l).(X>(J). 

Indian  Electric  Supply  aud  Traction  Co..  Ltd.— 80.000  ordi- 
nary shares  of  ^1  each,  fully  paid  (Nos.  90.001  to  120.(X)0). 

Madras  Electric  Supply  Corporation,  Ltd. — 4.350  onbnary 
shares  of  £1  each,  fully  paid  (Nos.  189,470  to  193.819). 

Melbourne  Electric  Supply  Co.,  Tjtd.—£] 00.784  consolidated 
ordinary  stock. 

Royce,  Ltd. — According  to  the  Manchester  Daily  Dispatch, 
there  is  a  loss  of  ±'4. '241  on  the  past  year's  working.  Before 
arriving  at  this  total,  the  directors  have  paid  or  provided  for 
all  trade  expen.ses,  made  liberal  depreciation  of  buildings,  ma- 
chinery, plant,  &c.,  and  charged  income  tax,  repairs,  and  re- 
placements to  revenue.  Tlie  credit  balance  brought  in  was 
;e9,242,  and  after  deducting  the  loss  there  is  ^£5,001  to  be  dealt 
with.  The  preferenci'  diviiliiid  absorbs  £1.4G8,  and  it  is  pro- 
posed to  pay  a  diviilmil  nl  .'>  per  cent.,  less  tax,  on  the  ordinary 
shares  and  carry  forward  i'O'.iO.  For  each  of  the  'previous  six 
years  ordinary  .shareholders  received  a  similar  rate  of  distribu- 
tion, but  free  of  tax. 

Commonwealth  Edison  Co. — Net  electric  operating 
revenues  for  J921  totalled  !f;i'2.74:i,075.  less  uncoUectable 
operating  revenue  $139,671.  Taxes  assignable  to  electric 
operations,  $2.700,(H)I);  municipal  compensation,  $1,116,259; 
leaving  net  ojx'rating  income  $8,787,744,  plus  other  income 
$739. .585,  making  $9,527,3:^).  Rent  for  plants  and  machinery 
and  interest  on  current  loans  absorbed  $1,326,503,  interest  on 
funded  debt  $2,834,041,  leaving  available  $5,366,785.  Dividend 
at  the  rate  of  8  per  cent,  absorljed  $4,30'tl26,  leaving  balance 
carried  to  surplus  of  $1,059,659,  making  total  surplus 
$9,183,217.— FinancioJ  Times. 

Electrolytic    Zinc    Co.    of    Australasia. — Dividend  on  the 

cumulative  partici(Kiting  picfer<'nce  shares  at  the  rate  of  8  per 
cent,  per  annum  for  the  liall-ycar  ended  .lime  30th.  The  Tiinrs 
-states  that  it  is  intended  to  make  .subsequent  distributions  at 
half-yearly  intervals,  and  the  directors  will  .shortly  take  into 
consideration  the  payment  of  the  whole  or  part  of  the  interest 
which  has  accumulated  on  the  preference  shares  up  to  Decem- 
ber 31st,  1921,  which  at  that  date  amounted  to  1.1.3268.  per 
share. 

International  Automatic  Telephone  Co.,  Ltd.— Sir  Alex. 
Roger  presided  at  the  annual  meeting,  held  at  Liverpool  on 
.Tulv  6th.  In  reviewing  the  year's  business,  he  said  that  the 
profit  was  £11  799  and  the  preference  dividend  ab.sorbed 
£11.782.  He  regretted  the  profit  was  insufficient  to  pay  a  divi- 
dcMul  on  the  ordinary  and  deferred  shares. 

Reduction  of  Capital.— Tuhnkr,  Atiirhton  &  Co.,  Ltd.,  and 
Ri'.DuCED.- A  petition  for  the  confirmation  of  the  reduction  of 
the  capital  of  the  company  from  .£175,000  to  £140.116  has  been 
presented  to  the  Chancery  C-ourt  of  the  County  I'alatme  of 
Lancaster,  and  will  be  heard  in  Manchester  on  July  24th. 

St.  James'  &  Pall  Mall  Electric  Light  Co..  Ltd.— Interim 

ilividend  at  the  rate  of  7  per  cent,  per  annum  on  tlie  prefer- 
ence shares  and  10  per  cent,  per  annum  on  the  ordmary  shares 
for  the  half-year  ending  June  30th.  1922. 

Greenwood  &  Batley,  Ltd.— Final  dividend  for  the  year 
ended  March  3kt  of  35  per  cent.,  making  6  per  cent,  for  the 
year. 


STOCKS    AND    SHARES. 


TnESDAV  Evening. 
Stock  Kxrii anoi;  markets  are  hesitating,  and  do  not  seem  quite 
to  know  why.  The  slump  in  the  value  of  the  mark  and  the 
further  fall  in  the  franc  have  led  to  uneasiness  amongst  the 
investing  classes.  At  the  same  time,  speculation  has  fallen 
away  to  a  ripple,  as  compared  with  the  volume  of  Imsiness 
current  four  or  five  weeks  ago.  Put  shortly,  the  lurking  fear 
is  that  bankruptcy  on  ttie  part  of  Germany  might  entail  severe 
loss  upon  France,  which,  in  its  turn,  would  be  reflected  upon 
our  own  country.  As  usual,  the  fears  are  magnified  by  the  fog 
of  obscurity  and  uncertainty  which  hangs  over  the  situation. 
.\  certain  amount  of  investment  takes  place  day  by  day.  ijut 
it  is  not  sufficient  to  counteract  the  effects  of  the  selling,  and, 
also  of  the  cancellation  of  buying  orders  which  goes  on  more 
or  less  automatically.  People  are  not  anxious  to  do  anything 
at  present,  the  result  being  that  prices  tend  to  sag,  and 
speculation  to  dwindle.  Talk  of  a  moratorium  being  granted 
to  (lermany,  led  to  a  better  sentiment  in  the  markets,  and 
prices  rallied  substantially  from  the  wcrst. 

.'\mongst  the  gilt-edged  stocks,  London  Electric  and  City  and 
South  London  4i  per  cent,  debentures  have  both  given  way  to 
I  premium,  after  the  prices  had  Ijeen  a  little  over  1  premium. 
A  further  issue  of  electric  railway  Government-guaranteed 
stock  is  anticipated  in  the  near  future,  though  it  may  be 
observed  that  further  issues  of  various  kinds  which  were  to 
have  made  their  appearance  before  the  .\ugu.st  holidays  are 
being  delayed,  where  possible,  until  times  are  more  propitious. 
It  was  stated,  for  instance,  in  the  Stock  Exchange  that  two  or 
three  more  Indian  electric  undertakings  were  about  to  appeal 
for  funds,  hut  these  apparently  have  thought  l>etter  of  it.  for 
nothing  is  mentioned  in  the  underwriting  market  so  far  as 
we  are  aware,  though  there  is  a  big  light  and  power  scheme 
on  the  .stocks  which  may  put  in  an  appearance  within  the 
course  of  the  next  week  or  so. 

The  Idome  Railway  companies  have  started  to  declare  their 
interim  dividends,  and  the  electric  list  was  the  tirst  to  publish 
its  announcements.  The  most  striking  is  the  District's  divi- 
dend at  the  rate  of  IJ  per  cent.,  as  against  nothing  for  forty 
years  past.  The  price  of  the  stock  advanced  to  39J.  but  re- 
action took  the  price  back  to  38.  The  London  General  Omni- 
bus is  to  pay  4  per  cent,  tax-free,  against  4i  per  cent,  a  year 
ago.  The  City  &  South  London's  IJ  per  cent,  is  i  less,  and 
the  Underground  Electric  income  bonds  receive  2  per  cent.. 
the  same  as  a  year  ago.  Prices  in  the  railway  market  are 
lower  all  round,  but  the  Undergrounds  have  been  able  to 
sliow  more  resistance  than  the  steam  stocks,  and  MetropoIitan.s 
are  .'^Os.  higher  on  the  week.  British  Electric  IVactiou  ordi- 
nary advanced  to  .52.  and  the  6  per  cent,  participating  prefer- 
ence to  89.  both  the.se  prices  being  ex  dividend. 

.\mongst  electricity  supply  shares,  the  St.  James's  &  Pall 
Mall  Co.'s  announcement  of  an  interim  dividend  at  the  rata 
of  10  per  cent.,  as  compared  with  7  per  cent,  a  year  ago.  had  a 
strengthening  effect  upon  a  number  of  prices  in  this  depart- 
ment. St.  James'  shares  have  risen  to  SJ.  City  Lights  are 
up  to  40s.,  and  the  '  second  preference  rose  Is.  to  27s.  txl. 
^[etropolitan  preference  strengthened  to  3J.  Chelseas  at  5J 
and  Charing  Cross  ordinary  at  7  are  both  i  up.  The  market. 
moreover,  is  a  good  one,  and  it  is  difficult  to  obtain  any  shares. 
Westminsters  came  in,  and  the  price  drcKiped  to  71.  There  are 
some  who  think  that  the  St.  James'  declaration  may  be  taken 
as  a  hint  that  the  company  intends  to  make  its"  half-yearly 
distributions  more  equal,  and  tliat  the  dividend  for  the  full 
twelve  months  will  be  the  same  as  that,  namely.  12  per  cent., 
for  last  year.  Others,  however,  are  more  hoivful.  and  regard 
the  outlook  as  favouring  the  idea  that  the  dividends  will  l^  on 
a  higher  scale.  The  progress  of  the  Electricity  Bill  is  noted 
witli  satisfaction,  and  the  next  stage  arou.ses  lively  interest  aa 
to  what  is  likely  to  occur. 

Midland  Electric  7  jier  cent,  preference  shares  at  21s.  9d. 
are  easier,  and  there  is  no  change  in  Newcastle-upon-Tyne 
Electric  shares,  although  the  report  of  tlie  Cleveland  and  Dur- 
ham company  refltx-ts  the  labour  conditions  and  the  stagnation 
in  trade,  wliieh  have  been  a  melancholy  feature  of  the  last 
year.  General  Electrics  at  18s.  3d.  are  practically  the  «ame 
as  a  week  ago.  the  dividend  reduction,  from  10  per  cent,  net 
to  5  per  cent,  less  tax.  bringing  in  a  few  sellers  whose  share.'* 
were  readily  taken  by  people  wlio  had  sold  in  advance,  and 
were  glad  to  get  in  again  at  a  profit.  For  it  is  hold  that  the 
results  of  the  pre.sent  year  are  likely  to  be.  at  any  rate,  no 
worse  than  those  just  annomiced  in  respect  of  tlie  pa-st  period, 
but  that,  with  the  stocks  drastically  written  down,  the  com- 
panv  .should  now  be  in  a  better  position  to  make  more^  sub- 
stantial profits.  English  Eleetrio  .strengthened  to  17s.  6d..  .t 
rise  of  2s.  6d.,  and  the  company's  5J  per  cent,  first  mortgage 
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debentures  advanced  to  97.  Other  mamifaoturing  shares  are 
quiet.  Cromptons  have  dropped  to  los.  Amongst  the  cable 
issues.  Telegraph  Constructions  at  26  are  6s.  to  the  good. 

There  is  little  change  in  the  group  of  cable  companies' 
stocks.  .\nglo-Americaii  deferred  at  'iSI  is  J  lower,  and  Great 
Xortherns  at  '28i  show  a  similar  loss.  Marconis  continue  de- 
pressed. The  parent  shares  have  dropped  to  2  3/16,  and  anti- 
cipations are  rife  of  a  reduction  in  the  dividend  to  10  per  cent., 
as  against  the  15  per  cent,  paid  for  last  year.  It  may  be  re- 
membered that  the  interim  dividend  was  5  per  cent.,  and 
anticipation  looks  for  this  to  he  supplemented  by  a  similar 
amount  early  next  month.  The  Marconi  Marine  dividend  for 
last  year  wae  also  15  per  cent.,  and  here  again  the  cautious 
are  inclined  to  regard  10  per  cent,  as  likely  to  be  the  outcome 
of  the  year's  trading.  No  doubt  the  depreciation  of  the  Italian 
exchange  mu.st  have  hit  both  companies  hard.  Pending  the 
declaration  of  the  dividends,  the  market  is  going  very  softly. 

In  the  foreign  list,  Brazilian  Tractions  recovered  to  5'2. 
British  Columbia  deferred,  after  a  drop  to  72  rallied  to  74i,  at 
which  the  price  shows  a.  gain  of  li  on  the  week.  The  com- 
pany's 4i  per  cent,  debenture  at  79  is  1  down.  Anglo-.Argen- 
tine  Tramways  second  prefel^ence  gave  way  to  3iJ.  The 
Mexican  utihties  are  uninteresting,  the  market  still  hanging 
upon  hopes  of  favourable  news  from  Mexico  with  regard  to 
recognition  of  the  country  bv  Great  Britain  and  the  United 
States. 

Rubber  shares  have  relap.sed  into  stagnation,  the  price  of 
the  produce  falling  to  the  neighbourhood  of  7id.  per  lb.  There 
is  vague  talk  of  a  big  shipment  returning  from  the  Kear  East 
before  long,  and  adding  to  the  super-abundant  stocks  at  pre- 
sent held  in  this  country.  The  armament  group  is  inclined  to 
ease  off  now  that  the  effect  of  the  Vickers  dividend  has  passed 
off.  but  iron  and  st«el  shares,  generally  speaking,  maintain  a 
steadv  front,  though  business  is  meagre. 


SHARE  LIST  OP  ELECTRICAL  COMPANIES. 

Home   Electricity  Companies. 
Dividend.       Price 


1920. 

1921. 

July  11. 
1922. 

Rise  or 
fall. 

Yield 
p.c. 

Brompton  Ordinary       

12 

12 

74 

— 

£8    0    0 

Charing  Cross  Ordinary 

8 

? 

7, 

— 

6    8    7 

do.        do.         do.        ih  Pref. 

4ji 

a 

Si 

— 

5  16    2 

Chelsea        

6 

6 

51 

+  i 

6    4    4 

City  of  London      

14 

14 

2 

+  A 

7    0    0 

do.       do.            6  per  cent.  Pref.... 

6 

6 

22/6 

6    6    8 

County  of  London          

8 

8 

lA 

— 

6    2    0 

do.           do.       6  per  cent.  Pref.... 

6 

6 

U' 

— 

5  13    0 

Kensington  Ordinary      

9 

10 

— 

7    0    7 

London  Electric 

2J 

4 

2i 

+  A 

6  14     0 

do.         do.          6  per  cent.  Pref.... 

6 

6 

5 

6    0    0 

Metropolitan         

7 

7 

6i 

— 

6  13    4 

do.                     4i  per  cent.  Pref.... 

a 

4i 

Si 

+    h 

.5  16    2 

St.  James'  and  Pall  Mall         

12 

12 

81 

+     4 

0  17    2 

Soath  London       

7 

7 

84 



8    0    0 

South  Metropolitan  Pref 

7 

7 

lA 



6  18    0 

Westminster  Ordinary 

10 

10 

7i 

-J 

6  18    0 

Telegraphs  and  Telephones. 

Anglo-Am.  Tel.  Prel      

6 

6 

104 

— 

6  15    5 

do.            Def 

li 

34/6 

23S 

-J 

7    7    6 

Chile  Telephone 

6 

6 

8 

4  16    1 

Cuba  Sab.  Ord 

7 

7 



8    4    8 

Eastern  Extension         

10 

10 

18 
187 



5    7    5 

Eastern  Tel.  Ord 

10 

10 



5    6    8 

Globe  Tel.  and  T.  Ord 

10 

10 

19 



5    6    3 

do.         do.      Pref,           

6 

6 

11 



5    9     1 

Great  Northern  Tel 

24 

22 

28t 

1 

7  16    3 

Indo-European     

10 

10 

87J 



6    3    6 

Marconi       

25 

15 

ir 

-J 

6  17    0 

Oriental  Telephone  Ord 

12 

12 

♦5    1    1 

United  R.  Plate  Tel 

8 

8 

7jxd 

— 

•6  12    4 

West  India  and  Panama          

Nil 

Nil 

6/. 

— 

Nil 

Western  Telegraph       

10 

10 

184 

— 

•6    8    0 

Home 

Railb. 

Central  London  Ord.  Assented 

4 

4 

68 

_ 

6  17    8 

Metropolitan        

1* 

2i 

484 

+  1-5 

4  12    9 

do           District 

Nil 

1 

88 

—1 

2  12    8 

Underground  Electric  Ordinary 

Nil 

Nil 

6*6 

— 

Nil 

do.              do.      "A** 

Nil 

Nil 

. — 

Nil 

do.              do.      Income 

a 

4 

814 

-1 

•4  IS    0 

FOKEIGN 

Tbaub,  &0. 

Anglo-Arg,  Trams,  First  Pref. 

5i 

M 

814 

_ 

7  17  a 

do.            do.-       2nd  Pref 

Nil 

-J 

7    6    8 

do.           do.       Spercent.  Deb. ... 

6 

6 

6    4    3 

Brazil  Tractions 

Nil 

Nil 

62 

-t-i 

7  13  10 

British  Columbia  Elec.  Rly.  Pee.     ... 

6 

6 

80} 

— 

6    4     8 

do.           do.           Preferred    ... 

5 

93/- 

69$ 

— 

•6  13    0 

do.           do.            Deferred 

8 

124/- 

74* 

+  1^ 

•8    6    6 

do.            do.            Deb 

a 

4i 

7'J 

—  1 

6    7    7 

CO  Trams.  5  per  cent.  Bonds    ... 

Nil 

Nil 

71* 

— 

— 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

Nil 

87* 

— 

Nil 

Mexican  Light  Common         

Nil 

Nil 

224 

— 

Nil 

do.            Pref 

Nil 

Nil 

62 

—1 

Nil 

do.            Ist  Bonds        

Nil 

6 

684xd 

—  1 

7    6    0 

MANCPACTnBINO  COMPANrEB. 

Babcock  4  Wilcox         

16 

16 

8 

_ 

6    6    8 

British  Aluminium  Ord 

10 

10 

18/3 

— 

— 

British  Insulated  Ord 

15 

15 

24 

— 

7    1    2 

Callenders 

16 

16 

lAxd 

— 

7    6    8 

eJPret 

6i 

64 

— 

5    9     5 

Crompton  Ord 

10 

10 

Ki- 

   l^J 

— 

Edison-Swan         

10 

— 

rn 

— 

— 

do.       do.    5  per  cent.  Deb. 

6 

6 

64 -xd 

— 

7  IG    4 

Electric  Construction    

10 

10 

A 

— 

8    0    0 

English  Electric 

S 

.'', 

+  * 

6  14    8 

do.          do.      Pref 

6 

C 

18/9 

6    8    0 

Gen.  Elec.  Pref 

6i 

ei 

22/-  xd 



6  18    2 

do.        Ord 

10 

18/3 

+  3d. 

5    9    7 

Henley         

16, 

18. 

% 

6  18    4 

do.     4i  Pref 

*i 

4i 



6    2  10 

India-Rnbber        

10 

(i 



Met.-Vickers  Pref 

8 

8 

2A 

— 

6  u   a 

Siemens  Ord 

10 

10 

lA 



♦7  11    4 

Telegnph  Con 

» 

30 

26 

+  i 

•4  12    3 

*  DlTldendi  p*ld  bee  of  Inooma  Tax. 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  liist,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  accordinjj  to  i|uantilics  ami  other  circumstances. 


"Wednesday.  July  12tb. 


CHEMICALS.    &o. 

Latest 

Fortnight's 

Price. 

Inc.  or  Dec. 

a  Acid,  Oxalic 

per  lb. 

8d. 

a  Ammoniac,  Sal        

per  ton 

£63 

a  Ammonia,  Muriate  (large  crystal) 

£52 

a  Bisulphide  of  Carbon        

a  Borax...           

i'30 

a  Copper  Sulphate      

^^ 

£27 

lOsi'dec. 

a  Potash,  Chlorate     

per  lb. 

6d.  to  54d. 

a       ,,       Perchlorate          

7|d. 

... 

a  Shellac            

per  cwt. 

£18  15s, 

a  Sulphur,  Sublimed  Flowers 

£12 

a         .,       Lump       

£11 

a  Soda.  Chlorate         

per  lb. 

SSd. 

a      .,      Crystals           

per  ton 

£B 

a  Sodium  Bichromate,  casks 

per  lb. 

55d. 

METALS,    &c. 

b  Aluminium,  Ingots 

per  ton 

£120 

b            ,.           Wire 

per  lb. 

1/9  to  2/6 

b            ..           Sheet 

1/6  to  21- 

p  Babbitt's  Metal  and  Anti.friction 

Metal— 

Grade  I per  ton  net 

£147 

£2  inc. 

Grade  II 

£1(X; 

£1  inc. 

Grade  III           

£61 

e  Brass  (rolled  metal  2'  to  12"  basis) 

per  lb. 

9Jd. 

c      ,.      Tubes  (solid  drawn) 

llld.  to  1/- 

c      ..      Wire,  basis 

9jd. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c        ,.      Bars  (best  selected) 

per  ton 

£94 

c        ,,      Sheet 

£94 

c        „,    Rod    

^^ 

£94 

d       „      (Electrolytic)  Bars 

£71 15s. 

ISsiinc. 

rf       ..                „            Sheets 

£145  10s. 

d       .1                 „             Wire  Rods 

£81  LOs. 

ISs.'inc. 

d       ..                 „             H.C.  Wire 

per  lb. 

lOrsd. 

id.  inc. 

/Ebonite  Rod 

3/6 

/       ,.      Sheet 

3/- 

a  German  Silver  Wire         

2/6 

b  Gutta.percha,  fine 

12/6 

A  India-rubber.  Para  fine    

lOd. 

/  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

90/- 

/     ,.      Wire.galv.  No.  8,  P.O.qual. 

£25 

g  Lead.  English  Pig 

£25  .15s. 

g  Mercury         

per  bot. 

£11  lOs.  to  £12  10s. 

6s.  dec. 

e  Mica  (in  original  cases)  small    ... 

per  lb. 

3d.  to  31- 

e      ,,              .,                medium  ... 

4/.  to  8/- 

C      ..               ,,                 lai-ge 

10/-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

P                  ,,     drawn  bars  and  rods 

1/3 

P                  ,,     rolled  strip  &  sheet 

1/2* 

P                  „     wire     

1/3? 

o  Platinum         

per  oz. 

£19  lOs. 

d  Silicium  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

a  Tin.  Block  (English)         

per  ton 

£152  10s./£168  Ss- 

n     ,,     Wire.  Nos.  1  to  16     

per  lb. 

3/- 

... 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  IndiaRubber,  Gutta-Percha  and 
Telegraph  Works  Co..  Ltd. 


g  James  &  Shakespeare. 
b  Edward  Till  &  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  I 
a  P.  Ormiston  &  Sons. 
o  Johnson.  Matthey  &  Co.,  Ltd, 
p  C.  Clifford  &  Son,  Ltd. 


r  W.  F.  Dennis  &  Co. 


Summer  Time. — On  the  motion  for  the  third  reading  of 
the  Summer  Time  Bill,  Mr.  Shortt,  Home  Secretary,  reply- 
ing to  questions  as  to  the  changes  made  in  Cfimmittee,  said 
that  there  had  been  a  slight  shortening  of  the  period  of  sum- 
mer time,  and  the  recommendations  of  the  Departmental  Com- 
mittee of  1017  were  taken  as  a  standard.  The  Committee 
recommended  that  the  period  should  be  from  the  second 
Sunday  in  April  until  the  day  after  the  third  Saturday  in  Sep- 
tember. The  Bill  recommended  a  period  from  the  third  Sun- 
day in  April  to  the  day  after  the  third  Saturday  in  Sep- 
tember. So  that  they  had  only  met  the  agricultui-al  indu.stry 
by  a  shortening  of  about  .seven  days.  Tlie  period  of  .shortening 
ajipeared  to  lie  long,  if  summer  time  this  year  was  taken  as 
ii.  standard.  But  the  period  this  year  was  abnormally  long  and 
was  fixed  by  agreement  with  France,  which  had  fixed  so  long 
a  period  that  there  had  been  in  that  country  an  almost  com- 
plete revulsion  of  feeling  with  regard  to  summer  time.  The 
Bill  was  read  the  third  time. — The  Times. 

The  "  Leader  "  Cable. — On  the  recent  departure  of  the 
Pacific  Steam  Navigation  Co.'s  Orbita  from  Southampton  for 
Hamburg,  the  vessel  was  navigated  for  some  distance  by  the 
aid  of  a  submarine  electric  cable.  T\tc  experiment  was  car- 
ried out  by  Admii-alty  officials  with  a  '20-mile  armoured 
Admiraltv  cable  that  is  laid  from  a  point  some  six  miles  south 
of  the  Nab  Light  Tower,  off  the  east  coast  of  the  Isle  of 
Wight,  and  well  out  to  sea,  in  an  almost  direct  line  to  the 
entrance  to  the  narrow  channel  that  leads  into  Portsmouth 
Harbour,  and  for  some  distance  up  the  channel.  Its  land  end 
is  at  Fort  Brockhurst,  where  it  is  energised  by  a  motor 
generator. 
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THE     ANNUAL    CONVENTION     AT    WOLVERHAMPTON. 


(Continued  from  page  il.) 


Siih'.Station   hqiiipment  including  Automatic  Control. 

By  K.  A.  Chattock, 
Cit.v   Electrical  Engiueer,   Birminghain.      {Abslract.) 

'ftPES  OF  Sub-St.4TI0N  Pi.a.nt. 

For  the  purpose  of  the  paper  the  following  conditfious  are 
assumed : — 

•    An    incoming   supply  of  11,000-volt   three-phase   alternating 
current. 

.\n  outgoing   supply   of   500-volt   direct  current,  for   power 
and  lighting  purposes,    having  a  regulation    of    5    per    cent, 
above  and  below'  normal,   or  of  3, •500-volt   direct  cun-ent  for 
railway  traction  purposes. 
'     A  speed  of  500  r.p.m. 

A.— Sub-Station  Plant  used  foe  Transkoeming  A.C.  to  D.C. 
1. — Rotary  Converter. — In  fig.  1  is  shown  a  comparison  of 
the  over-all  efficiencies  of  various  types  of  standard  sub-station 
transforming  plant,  including  transformers,  where  they  are 
used.  The  efficiency  of  a  1,000-kW  rotary  convei'ter  equipment 
supplying  direct  current  at  500  volts  varies  from  9'2  per  cent. 


l-'^'^D  IN  KILOWATTS 

1. — Co-MI'ARISON     OF    EFFICIKNCIIi 


COMPARISON  OF  OVERALL 
EFFICIENCIES  ("mWCtooci 
OfVarious Types  »  Standard 
SUB- STATION  TRANSFORMINC 

PLANT 


OF  Sub-station   Plant. 


iug  a  capacity  of  l.OOO  k\V  and  supplying  direct  current  at 
1,500  volts,  without  the  necessity  for  running  two  in  series. 
as  is  the  c•a.'^c  with  .50-cycle  rotary  converters. 

The  efficiency  of  a  La  Cour  converter  varies  from  'JO  i»er 
cent,  at  half-load  to  92  per  cent,  at  full  load  (see  tig.  1).  'Ihc 
power  factor  can  be  adjusted  to  unity  (see  fig.  2).  The  cost 
lier  kW  at  present-day  price  iinidunts  to  £1.37. 

3. — Synchronous  Motor-Gencralur. — This  machine  consists 
of  a  separately  e.Kcited  syncJjronous  motor  driving  a  direct- 
current  generator,  the  efficiency  varying  from  Bo.b  per  cent. 
at  half-load  to  89.5  per  cent,  at  full  load  (see  fig.  1).  A  special 
starting  motor  is  required.  The  power  factor  can  be  kept  at 
unity,  or  given  a  leading  characteristic  (see  fig.  i).  The  cost 
at  present-day  prices  is  A'(j.89  per  kW  for  25  cycles,  i;6.5  per 
kW  for  50  cycles. 

i.— Induction  Motor-Generator. — The  efficiency  is  sligbtly 
higher  on  26  cycles  than  on  50  cycles,  and  varies  from  85.5 
per  cent,  at  half-load  to  88.8  per  cent,  at  full  load  (see  fig.  1). 
The  power  factor  of  this  type  of  machine  cannot  be  adjusted, 
and  varies  from  84  per  cent,  lagging  at  half-load  to  90.5  per 
cent,  lagging  at  full-load  when  running  on  25  cycles,  and 
74.5  per  cent,  lagging  half-load  to  85.5  per  cent,  lagging  at 
full  load  when  running  on  50  cycles  (see  fig.  2).  The  cost  at 
pre.sent-day  prices  is  i£5.84  per  k\V  for  !15  cycles,  and  f5.65 
per  kW  for  50  cycles. 

5. — The  Synchrotious  Induction  Motor-Generator. — Tliis 
machine  starts  up  as  an  induction  motor,  and  when  it  reaches 
full  speed  the  rotor  of  tlio  induction  motor  is  separately  ex- 
cited from  a  small  exciter  driven  by  the  shaft,  with  the  result 
that  it  pulls  into  synchronism. 

Although  the  efficiency  of  this  type  of  machine  is  the  lowe.'^t 
of  any  referred  to,  it  has  an  advantage  over  the  induction 
motor-generator  from  the  fact  that  the  power  factor  can  be 
adjusted   to  unity  at  full  load,  and   with   constant   excitation 


LOAD  IN  KILOWATTS 

Fig.  'i.— CoMrAiiisoN  of  Powku  Facwhs  of  Different  Types  ok 
Thaxsfohming  Plant. 


at  haU-luad  to  94  per  cent,  at  full  load  when  .supplied  with  2.^ 
' -.cles,  and  from  91.4  per  cent,  at  half-load  to  94  per  cent,  at 
lull  load  w^hen  supplied  with  .50  cycles,  whilst  when  a  direct 
.lurent  voltage  of  1,500  is  required— as  will  l)o  the  ca.se  with 
nicdern  railway  traction— the  efficiency  of  a  1,000-kW  25-cycle 
iutary  varies  from  92.8  per  cent,  at  half-load  to  94.5  per  ceiit. 
f  lull  load.  When  50-cycle  rotaries  are  used  for  this  direct 
111  rent  voltage,  it  is  necessary  to  iiin  two  500-kW  sets  m 
.1  les  in  order  to  obtain  l,00O-kW  capacity.  Under  these  con- 
'iitions  the  efficiencies  of  such  a  combination  vary  betwcon 
'.'I.l   per  cent,  at  half-load  and  i)3..5  per  cent,  at  full  load. 

By  arranging  suitable  excitation  the  power  factor  can  bo 
kept  either  at  unity  or  with  a  leading  characteristic  (see  tig. 
■J).  This  is  a  great  advantage  on  systems  that  have  to  carry 
ii   large  inductive  load. 

The  present-day  costs  of  rotary  converter  equipments  of 
1,oiH»-kW  capacity  are  as  follows  :—riOO  volt.  25  cycle.  .£0.10 
hr  k\V;  500  volt.  50  cvcle,  £r>:£\  per  kW;  1.500  volt. 
i".  ryele,  £6.41  per  kW;  1,,W0  volt,  50  cycle.  £7.37  (ler  k\V. 

■l.—fAi  (.'our  Motor  Converter.— This^  machine  in  operation 
i^  not  quite  so  efficient  as  the  rotary  converter.  It  is -only 
advocated  for  dealing  with  alternating  currents  of  40  cycles 
«r  over.    It  is  quite  possible  to  construct  such  macbiDes  hav- 


it  has  a  leading  characteristic  at  lower  loads  (see  lig.  2).  The 
cost  at  presont-day  prices  is  ±'(5.40  per  k\V  for  25-cycle  plant, 
and  ,i'().18  (x-r  k\\    for  50-cycle  plant. 

(;_j';,(.  Mercury  .ire  licctificr.— This  apparatus  has  recently 
been  described  at  considerable  lengtii  in  the  technical  Press. 
It  will  be  seen  from  tin.  1  that  a  l,lXK1-k\V  rectifier  with  two 
cyliiKlers,  supplying  500-volt  direct  current,  has  an  efficiency 
varying  from  92.2  per  cent,  at  half-lonil  t<i  92.5  jier  cent,  at 
full  load  when  run  on  50  cycles,  and  91.4  per  cent,  at  half- 
load  to  91.2  per  cent,  at  full  loiid  when  run  on  25  cycles. 
When,  however,  the  direct-current  voltage  is  increased  t<i 
1,500,  the  efficiency  of  n  single-cylinder  825-k\V  capacity 
rectifier  rise-s  to  9o.A  VH-r  cent,  at  half-load  and  to  ;>5.S  per  cent. 
at  full  load  on  50  cycles,  and  from  95  per  cent,  at  half  load 
to  9-1.7  per  cent,  at  full  load  on  25  cycles. 

For  a  1.500volt  direct-current  .supply  this  type  of  apparatus 
is,  therefore,  more  eflicient  than  any  ty|>o  of  rotary  apparatus 
im  the  market,  and  if  the  pressure  is  increased  to  ;l.(W  voKs 
the  dilTerence  is  still  more  marked. 

The  power  factor  remains  practically  constant  at  all  load.i. 
varying  from  93  per  cent  lagging  at  half-load  to  95  per  cent, 
lagging  at  full  load  (see  fig.  2).  The  cost  at  present-day  prices 
is:— Two  cylinder-1,000  kW,  500  V,  35  cycles,  £87.6  per  kW. 
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Two  cylinder— 1,000  kW,  500  V.  50  cycles,  ;e7.48  per  kW.  These 
priti-.s  jiuluJe  induction  refrulator  on  h.p.  side.  Single  cylinder 
— 8'35  kW,  1,.500  V,  25  cycles,  ^£6.38  per  kW.  Single  cylinder 
^sij  k\V,  1..XK)  V,  50  cvcle-s.  i'5.04  per  kW. 

Recently  a  glass-bulb  rectifier  for  50  to  100  kW  has  been 
put  on  the  market. 

7. — Storage  Baftcry.— The  storage  battery  is  a  valuable  ad- 
junct to  the  direct-current  sub-station,  its  special  feature 
being  that  it  guarantees  reliability  of  supply  by  meeting 
emergencies  when  short  interruptions  occur  on  the  alterna- 
ting-current .systom.  It  also  maintains  a  steady  pressure, 
which  is  so  necessary  for  lighting  requirements.  The  effi- 
ciency of  a  storage  battery  regarded  as  a  sub-station  unit  with 
its  charging  boosters  and  its  necessity  for  drawing  trans- 
f(irmed  energy  from  the  alternating-current  system  amounts 
to  about  i>^  per  cent.  When  the  cost  of  the  current  passed 
through  the  battery  is.  however,  taken  into  account,  a  much 
higher  economic  efficiency  results.  The  storage  battery  being 
charged  up  at  night  time,  can  be  supplied  at  the  cost  of  the 
coal  only,  whilst  at  times  of  emergency  the  supply  returned 
to  the  line  is  practically  -priceless,  and  at  times  of  peak  load 
the  value  is  nt  a  maximum. 

Taking  the  two-hour  rat«  of  disi'barge  as  a  measure  of 
the  capacity  of  a  battery,  and  including  the  cost  of  the  bat- 
tery, regulating  switch,  and  charging  booster,  the  cost  per 
kW  at  pre.sent-day  prices  is  £35. 

B. — SrB-SlATlON    Pl..4NT    USED    FOR  Tn  \NSli'ORMlNG    A.C.    TO    A.C. 

1. — static  Transformer. — The  efficiency  of  this  apparatus 
varies  between  00  per  cent,  at  half-load  and  98  per  cent,  at 
full  load.  The  cost  at  present-day  prices  is  £2  per  kVA  for 
.small  sizes  up  to  100  IsVA,  and  down  to  £1  per  kVA  for 
larger  sizes. 

2. — Frequency  Ghangem. — The  efficiency  varies  from  89.5  per 
pent,  at  half  load  to  92.5  per  cent,  .it  full  load.  The  power 
factor  can  be  adjusted  to  unity,  and  the  c-ost  at  pre.sent-day 
prices  is  fo.lG  per  k\V. 

APPLICATION  TO   VARIOUS  CLASSES  OF  SUPPLY. 
A. — Lighting  and  Power. 

Most  thickly-populated  centres  of  supply  in  this  country 
are  dealt  with  by  means  of  direct  current  .supplied  through 
three- wire  distributing  networks,  fed  by  sub-stations  equipped 
with  rotary  converters  or  La  Com'  motor  converters. 

The  advantage  of  using  direct  current  in  a  thickly  popu- 
lated district  is  largely  due  to  the  possibility  of  installing 
storage  batteries,  by  means  of  which  the  reliability  of  the 
supply  can  be  properly  safeguarded,  and  also  the  more  .satis- 
factory handling  of  small  motors  on  the  circuit.  The  extra 
cost  involved  in  supplying  such  districts,  which  is  fairly  con- 
siderable, can  be  justified  for  this  reason  alone. 

The  overall  efficiency  of  working  a  rotary-converter  sub- 
station equipped  with  a  storage  battery,  over  a  period  of 
twelve  months,  and  converting  an  output  of  about  nine  mil- 
li(;n  units,  amounts  to  87  per  cent,   per  annum. 

The  present  day  cost  of  such  a  sub-station,  including  land, 
Iniildings,  plant,  battery  and  switchgear,  at  present-day 
prices   amounts  to  :  — 

fI9.9   per  kW   for  a  two-storey  sub-station. 
d917.4  per  kW  for  a  single-storey  sub-station. 

Experience  is  now  showing  that  there  is  a  limitation  to  the 
i-a|iacity  of  the  direct-current  sub-station  due  to  the  loading 
up  of  the  low-pres.sure  feeders.  It  would  apjiear  that  the  best 
way  of  handling  such  a  condition  is  to  in.stall  automatic 
lotary  transforming  plant  or  mercury  arc  rectifiers  in  the  out- 
lying parts  of  the  districts,  whieh  can  be  arranged  to  feed 
back  into  the  distriiiuting  network  at  times  of  heavy  demand. 
For  this  purpose  simplicity  of  oi>eration  is  an  e.ssential  factor. 
the  efficiency  not  being  so  important,  as  the  apparatus  is  only 
required  to  run  occasionally.  The  choice  wonild  therefore 
seem  to  lie  between  the  induction  motor-generator  and  the 
mercury  arc  rectifier.  ..\pparatus  of  this  kind  can  be  made 
entirely  automatic  in  its  oj)eration.  the  cutting  in  and  out 
being  controlled  by  the  local  variation  in  the  pressure  in  the 
iniMiediate  neighbourhood,  or  it  can  be  made  semi-automatic 
by  connei-ting  it  to  the  mairj  sub-station  through  pilot  wires, 
by  means  of  wliich  the  attendant  can,  from  his  knowledge 
I  if  tbe  demand  in  the  district,  arrange  for  the  apparatus  to 
i-ul   in  or  out  automatically. 

Tbe  present-day  cost  of  mich  plant  installed  in  single  units 
of  2.50  kW  capacity  in  small  sub-station  buildings  amounts 
to    :  — 

For  the  automatic  rotarv  converter  equipment,  ;£23.7  per 
kW. 
For  the  mercury  arc  rectifier  equipment,  .£17.1  per  kW. 
When,  however,   the  supnly  to  a  thinly   populated  residen- 
tial district  is  considered,  the  u.se  of  direct  current  is  hardly 
justified   on  account  of   the   heavier   cost,   and    the   relatively 
less  reliable  system  of  low  pressure  alternating  current  supply 
has  to  be  adopted. 

Taking  a  suburban  residential  area  of  about  13  square  miles. 
with  a  total  load  of  .300  kW'  :  as  the  smallest  size  of  mercury 
arc  rectifier  is  2.30  kW,  and  the  rotary  converting  plant  for 
automatic  operation  is  not  considered  desirable  under  250  kW 
''apacity,  .snch  sets  are  too  large  to  be  economically  adopted 
in  such  a  district. 

The  comparisfiM  of  the  cost  of  three  .schemes  for  dealing 
with  such  an  area  at  present-day  prices  works  out  as  follows  :  — 


Three  automatic  mercury  arc  rectifier  sub-stations,  £65  per 
kW.  Three  automatic  rotary  converter  sub-stations,  £58.5 
per  kW.     Six  static  transformer  sub-stations,  £2<i  \ivr  kW. 

The  efficiencies  of  these  three  systems  of  supply,  reckoned 
from  tbe  high  pressure  input  to  the  supply  delivered  at  the 
consumers'  premises,  and  assuming  a  load  factor  of  \ii  per 
cent,  per  annum,  work  out  at  89,  84.5,  and  95  per  cent,  res- 
pectively. 

B.— Tramway  Tr.^ction. 

Where  the  tramway  runs  through  country  districts,  autn 
matic  sub-.station  plant  is  likely  to  be  adopted.  Control  <il 
such  automatic  apparatus  can  be  conveniently  obtained  ovr, 
very  great  distances  from  a  single  centre  by  means  of  pilm 
wires  operating  relays  which  control  the  automatic  starting 
and  stopping  of  the  plant.  The  saving  is  chiefly  representerl 
by  the  elimination  of  labour  co.sts  in  sub-stations  and  of  lon^ 
and  costly  low  pressure  feeder  cables. 

C. — Railway  Traction. 

Although  the  Advisory  Committee  of  the  Ministry  of  Trai 
port  has  recently  recommended    that  the  standard    pressui 
for  adoption  on  the  railways  of  this  country  should  be  I..V11 
volts  direct  current,  it  does  not  appear  that  this  is  being  a. 
cepted  without   question.     Advocates  of  the   single-phase  a.r 
sy.stem  at  a  pressure  of  11.000  volts  insist  that  this  is  cheapii 
than  the  d.c.  .system,  whilst,  on  the  other  hand,  it  would  up 
pear  that  d.c.   ))re.ssures  higher  than  1,.500  volts  can  be   u.s;  J 
with  safety.     , 

The  mercury  arc  rectifier  can  be  adapted  to  supply  direr  1 
current  at  a  pressure  of  3,000  volts,  whilst  rotary  convertiT 
can  be  utilised  in  the  same  way  by  coupHng  the  direct  cur-  J 
rent  ends  in  series. 

It  is  doubtful  whether  rotary  converters  will  be  suitable 
for  these  higher  nressures.  Special  measures  to  counteract 
fla.shing  over,  whilst  very  ingenious,  and  doubtless  effective 
to  a  certain  extent,  do  not  recommend  themselves  as  being 
altogether  desirable.  It  is  very  much  better  to  use  apparatus 
which  does  not  require  such  extraordinary  protection  in  order 
to  obtain  reliable  .service,  although  it  may  not  be  quite  so 
efficient  in  operation. 

It  is  essential  that  sub-stations  for  railway  traction  should 
be  automatic  in  operation,  and  for  this  purpose  La  Cour  con- 
vert<>rs,  induction  motor-generators,  and  mercury  arc  rectifiers 
can  be  conveniently  adapted. 

The  use  of  single-phase  alternating  current  for  ordinary 
traction  purpo.ses  requires  only  very  simple  sub-station  equip- 
ments. 

(7'()  hr  (ovchi(h\L) 


Administration  and  Control  of  Electricity  Departments. 

By   Edward  Calvert,  M.I.E.E.,   M.I.Mech.E.. 
Chief    Electrical    Engineer,    Pinchley.       {Abstract.) 

It  is  essential  that  the  committee  and  the  management  respon- 
sible for  «uch  an  undertaking  as  an  electricity  department 
shall  have  a  rea,souable  freedom,  comparable  with  that  of  the 
managing  director  and  manager  of  a  company,  and  not  be 
unnecessarily  confined  to  procedure  which  may  be  suitable  in 
connection    with    non-trading    departments. 

In  order  to  successfully  couduct  such  a  highly  specialised 
department,  it  is  necesstiry  to  appoint  an  officer  as  chief  en- 
gineer and  general  manager,  who  will,  in  effect,  occupy  the 
position  of,  and  have  a  similar  status  to,  that  of  general 
manager  to  a  couimei'cial  company.  It  may  be  assumed  that 
the  office  of  managing  director  h,  more  or  less,  undertaken 
by  the  committee  of  the  local  authority  in  charge  of  the 
particular  undertaking.  The  general  manager  must  be  fully 
qualified  both  technically  and  commercially,  owing  to  the 
varied  nature  of  his  responsibilities. 

No  matter  how  accountancy  matters  may  be  arranged  or 
re-arranged,  the  general  manager  with  his  technical  staff  must 
remain  responsible  for  the  real  financial  administration.  T" 
deal  with  this  .satisfactorily,  he  will  require  to  have  complrt. 
and  ready  acce.ss  to  all  records,  statistics  of  financial  traii 
actions  and  the  results,  for  his  guidance. 

To  enable  the  general  manager  to  advise  on  financial  que,- 
tions,  particularly,  perhaps  in  the  ca.se  of  scales  of  char^jr 
for  electricity  supplied  for  various  uses,  he  must  be  eon 
versant  with  the  cost  of  money  and  the  charges  for  appro 
priate  sinking  funds. 

All  of  this  being  the  responsibility  of  the  general  managri, 
there    remains   little    for  any    other    principal   officer    of    tli.- 
authority,  except  the  actual  raising  and    liquidation  of    loani 
and  book-keening;  that  is  to  say,  the  entering  of  the  resull 
of  the  work  in  books  of  account. 

The  detail   books  of  account   are   necessary   to   the   depaii 
ment  for  constant  referenre ;  the  ultimate  financial  statemenl 
is  not  only  requiied   for  departmental   use,   but  for  the  Io(  . 
authority  concerned  and  the  public  in  general. 

The  question  of  municipal  accounts  has  received  much  con- 
sideration, iiarti'-ularly  during  the  past  fifteen  years.  The 
Public  TlciiUh  Acts  do  not  appear  to  contain  any  specially  de- 
tailed method  (if  control  or  accounts,  but  they  appear  ti. 
contemplate  that  officers,  other  than  the  Treasurer,  will 
handle  money. 
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In  the  year  1906,  the  Local  Goveriiiiient  Board  appointed 
a  Departmental  Committee  to  report  with  reyarrf  to  the  syKteiu 
ou  which  accounts  of  local  authuritie.s  in  England  and  Wales 
should  be  kept.  The  report  of  this  Committee  was  issued  in 
li)07,  making  recommendations  the  effect  of  which  would  he 
the  placing  in  the  hands  of  the  Finance  Committee  financial 
powers  which  could  conceivably  take  away  power  from  tlu- 
local  authority  itself.  Considerable  oiiposition  to  the  recom- 
mendations was  raised  by  those  resiwnsible  for  the  conduct 
of  municipal  trading  undertakiaigs,  and  no  further  laction 
upon  the  matter  appears  to  have  been  taken  by  the  Local 
Government  Board. 

There  has  recently  been  evidence  of  a  revival  of  the  move 
ment  in  favour  of  the  recommendations  of  the  Departmental 
Committee,  and  the  Council  of  the  Incorporated  Municijial 
Electrical  Association  passed  the  following  resolution  in  c(jn- 
nection  therewith  :  "  That  this  Associatiou  views  with  great 
dissatisfaction  and  distrust  efforts  that  have  been,  and  ai-e 
being  made  in  various  quarters  to  place  the  general  control 
of  electricity  departments  under  any  officer  other  than  the 
chief  electrical  engineer  and  general  manager." 

The  general  principle  underlying  the  recommendations  of 
the  Departmental  Committee  is  analogous  to  that  which  has 
been  in  force  in  the  Londotj  County  Council  since  the  year 
1889,  and  the  Council  appointed  a  Special  Committee  on  flic 
21st  June.  1921,  to  examine  the  organisation  of  the  Council's 
service  and  report,  inter  alia,  generally  what  steps  should  be 
taken  to  secure  the  greatest  possible  efficiency  coupled  with 
economy. 

The  Committee,  in  its  report,  says  :  "  The  present  system 
,  is,  as  will  be  seen,  a  highly  centralised  one.  .  .  Most  serious  in 
our  opinion  is  the  division  of  responsibility  between  the  heads 
of  the  executive  departments  and  the  head  of  the  accounting 
and  checking  department.  No  effective  organi.sation  can  be 
ba.sed  upon  divided  responsibility,  and  in  our  opinion  it  would 
be  e.s.sential  to  remove  this  defect  even  were  no  other  cliange 
desirable. 

"  Having  regard  to  the  enormous  and  continuing  growth 
of  the  Council's  administration,  a  change  has  become  advis- 
able, and  w-e  are  of  opinion  that  this  should  take  the  form 
of  a  system  of  decentralisation,  with  adequate  .safeguards.  .  .  . 
Under  a  complete  scheme  of  deceiitriilisation  the  Comptroller 
would  be  Financial  Adviser,  Paymastci -Cieneral,  and  Receiver- 
General  and  Auditor,  and  would  keep  the  main  accounts  of 
the  Council.  The  heads  of  the  executive  departments  would 
have  the  entire  and  undivided  responsibility  for  all  payments 
for  which  they  are  the  certifying  officers;  for  the  collection 
of  revenue  in  connection  with  the  work  of  their  department. 
and  for  the  keeping  of  the  departmental  accounts.  As  is  the 
practice  in  commercial  undertakings  for  safeguard,  reliance 
would  be  placed  on  the  Comptroller's  audit." 

These  considered  opinions,  arrived  at  by  the  London  (^ounty 
Council  Special  Committei  in  face  of  an  organisation  which 
had  existed  for  many  years,  are  conclusive  arguments  on 
general  principle,  and  may  lead  to  the  deduction  that  a  chief 
executive  officer  cannot  effectively  and  efficiently  carry  out 
the  work  of  his  department  unless  his  c'ommittee  holds  him 
.solely  responsible  for  the  financial  position  of  his  under- 
taking. The  many  and  constant  questions  which  arise,  both 
between  the  customers  and  the  department,  and  the  .suppliers 
of  materials  and  the  department,  can  only  be  satisfactorily 
dealt  with  by  the  technical  officer  and  his  staff:  the  interveii 
tion  of  a  third  party  would  probably  result  in  delay  and  con- 
fusion. 

Tn  conclusion,  the  publication  of  the  following  consideml 
opinion  of  the  Council  of  this  Association  may  be  opportune  :  — 
In  municipal  trading  departments  which  have  to  be  run 
on  business  lines,  it  is  imperative  that  the  chief  electrical  en- 
gineer and  general  manager  should  bear  the  full  responsibility 
for  the  working  and  development  of  the  undertaking.  If  the 
financial  control  is  taken  away  from  him  and  placed  under 
another  officer,  a  .state  of  dual  control  is  set  up  and  the  usual 
evil  results  will  inevitably  follow. 

In  Electricity  Departments  questions  of  comii'lercial  manage- 
ment and  financial  details  are  so  dependent  upon  technicali- 
ties as  to  render  these  inseparable;  they  can  only  be  .satis- 
factorily dealt  with  by  one  wlio  has  high  engineering  quali- 
fications for  dealing  with  all  branches  of  the  Departiiinit's 
business, 

Dl.SCURSlON. 

Aid.  X.  Sr.NiNiiTo.v  (Bristr)l)  said  that  the  analogy  drawn  by 
the  author  between  company  .'ind  local  authority  administra- 
tion was  not  quite  fair.  Decentralisation  might  bo 
essential  in  Tjondon,  but  not  in  a  provincial  town. 
Demarcation  of  duties  in  a  trading  department  was  very  im- 
(lortant;  they  might  get  into  financial  chaos  if  one  official  were 
allowed  to  control  another.  He  asked  whether  Electricity 
Committees  felt  that  the  whole  of  the  financial  affairs  of  the 
department  should  be  nnder  the  control  of  the  electrical  engi- 
neer, and  .said  that  they  wanted  guidance  from  the  .Associa- 
tion. 

Mr.  F.  \V.  PnR.sp;  (West  Ham)  said  that  no  effort  had  been 
made  by  the  Financial  Officers'  A,ssociatiot}  to  gain  control, 
but  many  insidious  efforts  were  being  made  to  that  end  in 
various  localities.  .\  number  of  Councils  had  set  \ip 
"  economy  "  committees,  which  recommended  tliat  cert.iin 
additional  financial  matters  should  come  before  the  (inaiice 
committees,  thus  increasing  the  extent  of  their  control,  and 


some  bi, rough  treasurers  were  assuming  the  title  of  "  con- 
troller." liaising  loans  and  keeping  books  wire  matters  rightly 
dealt  with  by  the  Finance  Committee,  but  for  extensions  of 
plant  and  mains  the  engineer  alone  should  be  responsible. 

Mr.  C.  H.  WoRDiNGHAM  Said  there  was  a  supposition  that 
an  engineer,  however  capable  as  such,  was  no  good  at  adminis- 
tration or  linance.  Opposing  that  view,  he  claimed  that  an 
engineer  not  charged  with  the  financial  part  of  the  work  was 
a  contradiction  in  term.s — it  was  es.sential  that  the  engineer 
should  deal  with  the  linamial  side  of  the  undertaking,  which 
could  not  bo  divorced  from  the  engineering  side.  To  transfer 
financial  control  to  another  official  would  be  di.sastrou.s.  Every 
engineer  should  have  a  knowledge  of  accountancy  and  law. 
I'hese  were  trifiing  compari-d  with  the  technical  training  that 
,  he  had  to  acquire.  He  should  be  given  full  responsibility 
and  judged  by  the  results  he  obtained. 

Mr.  N.  STANii..Mn)  (Hornsey)  thought  the  tone  of  the 
paper  was  unnecessarily  antagonistic  to  the  accountants,  llio 
comparison  between  corporation  and  coiuiiany  finance  was 
wrong — they  were  es.sentiaUy  quite  different.  He  knew  of  a 
case  where  the  treasurer  by  co-operation  with  the  engineer 
had  saved  ±''2,00tl  in  one  year.  They  ought  to  think  more 
about  co-operation.  Talking  about  antagonism  developed 
antagonism,  and  he  thought  it  would  be  a  mistake  to  press 
this  matter,  except  in  individual  cases  of  "  poaching." 

Councillor  F.  Burgkss  (Bristol)  was  surprised  to  learn  that 
engineers  were  good  accountants.  In  Bristol  they  were  ex- 
perimenting with  centialisation,  but  there  was  much  technical 
detail,  in  which  the  treasurer  could  not  interfere  with  ad- 
vantage.   Co-operation  was  needed,  not  antagonism. 

Mr.  W.  C.  r.  T.\PiT.n  (Stepney)  said  the  question  was  not 
one  of  personal  feeling  between  officers,  but  of  efficiency ;  at 
present  there  was  much  duplication.  The  engineer  must 
have  immediate  access  to  necessary  information ;  the  accounts 
should  be  kept  by  an  accountant  under  the  electrical  engineer 
and  manager,  and  the  borough  accountant  should  carry  on  a 
continuous  audit. 

Councillor  E.  K.  Dymond  (Hereford)  said  a  successful  trad- 
ing department  was  that  which  gave  the  largest  possible 
supply  at  the  lowest  possible  price.  Who  was  to  be  responsible 
for  its  control?  Dual  control  was  incompatible  with 
efficiency.  It  was  almost  impossible  to  give  ultimate  respon- 
sibility to  one  wlio  had  not  the  necessary  technical  knowledge 
to  enable  him  to  deiiend  on  his  own  judgment,  and  therefore 
the  financial  officer  could  not  be  supreme  in  technical  matters. 
The  electrical  engineer  must  be  re.spon.sible.  not  only  from  day 
to  day,  but  for  the  results  of  the  year's  working. 

Ma.;or  C.  R.  .Attlee  (Sti'pney)  deprecated  the  overweighting 
of  the  engineer  with  too  many  duties.  In  large  companies, 
he  said,  specialisation  was  adopted.  Companies  sought  to 
make  profits,  municipalities  to  serve  the  public.  If  t<)o  much 
power  were  placed  in  the  hands  of  the  technical  officer  he 
would  be  inclined  to  con.sider  the  interests  of  the  consumer 
rather   than   those  of  the  ratepayer. 

Mr.  .1.  W  .  Be.adchami'  pointed  out  that  accounts  sliould  not 
be  collected  like  taxes,  and  paid  in  the  tow  n  hall :  they  should 
develop  the  idea  of  an  electrical  .shop,  have  them  paid  in  a 
showroom,  and  adopt  ordinary  traders'  methods,  not  those  of 
a  no.st  office. 

Mr.  L.  L.  Robinson  (Hackney)  -s.iid  that  his  relations  with 
the  borough  treasurer  were  those  of  cordial  coUaboratiim ; 
they  had  a  liaison  officer  in  the  engineiM-ing  offices  to  keep  the 
departments  in  touch.  He  agreed  that  the  finance  department 
must  not  touch  commercial  or  engineering  matters,  but  the 
treasurer  should  have  full  facilities  to  keep  a  running  audit. 
The  books  and  accounts  were  kept  in  the  engineering  build- 
ing, and  the  idea  of  an  electrical  shop  was  realised. 

Bailie  W.  Crawfohd  (Fai.sley)  said  that  at  Pai.sley  they  hail 
an  advi.sory  committee  to  confer  with  the  engineer,  wlio  had 
absolute  freedom  with  regard  to  extensions,  itc,  but  sub 
mitted  his  proposals  to  the  committee  for  discussion.  All 
engineers  .should  also  be  commercial  men. 

Councillor  A.  .1.  Wahti  (Sheffield)  thought  that  engineers 
were  not  generally  posses.'.^'d  of  commercial  qualities,  and  the 
engineer  should  be  provided  with  a  fully  qualified  colleague 
to  look  after  tlie  commercial  side  of  the  business,  while  he 
took  care  to  provide  a  cheap  and  amnle  supply  of  electricity. 

Councillor  Wil.KiNS  (Derby)  .said  that  at  D<^rhy  they  had 
a  quarterly  account  of  the  working  of  the  electricity  undertak- 
ing, but  the  borough  accountant's  annual  report  was  not 
ready  for  several  months  after  the  en.l  of  the  financial  year. 
A  nuarterlv  balance  sheet  was  helpful. 

Reiilying  to  the  discussion.  Mr.  Cai.vf.rt  advocated  co  o|vra 
tion  to  the  fullest  extent  between  the  principal  officers.  He 
tbonght  the  engineer  nowadays  should  be  a  general  oi>m- 
merclal  manager,  with  a  s<Mind  knowledge  of  engineering 
ITie  paper  arose  out  of  the  feeling  of  unrest  \vith  ivgard  to 
the  attempts  of  borough  treasurers  to  usurp  |xiwers  out  of 
their  sphere.  ,         ., 

Proposing  a  vote  of  thanks,  which  wa.s  heartily  accordeil. 
Tiieut.-Col.  Vignoles  said  that  engineers  were  pn^pared  (<> 
accept   full  responsibility  for  their  departments. 


Report  ot  the  Council. 

report  o!  the  Couiuil  for  the  passt  year  shows  that  the 


number  iif  undertakings  belonging  to  the  .\ssooiBtion  is  •]>»> 
representing  a  total  population  of  nearly  'Jl  millions,  »nd 
comprising  SI  per  cent,  of  the  undertakings  eligible  for  mem- 
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bership;  five  have  joined,  two  have  resigned,  and  one  has 
been  absorbed  in  a  larger  undertaking.  Forty-five  members  of 
the  Association  have  been  engaged  on  its  own  Committees 
and  OD  .Joint  Committees ;  the  Association  has  five  standing 
Conimittees,  and  four  special  Committees,  of  which  three 
confer  respectivelv  with  the  B.E.A.M.A.,  E.L.M.A..  and 
E.C.A..  and  is  represented  on  the  E.D.A..  B.E.S.A.,  on  21  sub- 
committees of  the  I.E.C..  the  Electric  Vehicle  Committee,  three 
T.E.E.  Committees,  and  other  bodies.  The  B.E.A.M.A.  Com- 
mittee having  completed  standard  schedules  of  guarantee  and 
performance  for  turbo-alternators  and  condensing  plant,  is 
about  to  prepare  schedules  for  transformers  and  rotary  con- 
verters. The  conferences  with  the  E.C.A.  have  so  far  been 
inconclu.sive.  The  Electric  Vehicle  Committee  has  decided 
that  the  time  is  not  opportune  for  the  formation  of  an  Elec- 
tric Vehicle  Association,  but  has  been  engaged  in  propaganda 
work  and  in  pressing  upon  managers  of  electricity  supply 
undertakings  the  necessity  of  providing  charging  fac*ilities 
where  they  do  not  yet  exist.  Mr,  Frank  Ayton,  having  re- 
signed on  leaving  municipal  work,  was  co-opted  as  a  memlior 


of  the  Committee,  and  re-elected  chairman ;  Mr.  E.  E.  Hoad- 
ley  was  elected  hon.  secretary.  .\s  instructed  at  the  annual 
general  meeting  in  1921,  the  Council  considered  the  question 
of  the  payment  of  expenses  incurred  by  members  of  the  Ex- 
ecutive in  attending  meetings,  and  found  that  if  the  Council 
met  10  times  a  year  in  London,  the  total  sum  involved  would 
be  ^1,.500  per  annnm;  finst-class  railway  fares  alone  would 
amount  to  £950.  To  cover  the  former  amount,  the  revenue 
from  subscriptions  would  have  to  be  doubled.  The  Council 
was  of  opinion  that  the  expenses  should  be  borne  by  the 
Association,  but  considered  the  time  inopportune  for  increas- 
ing the  subscriptions.  [At  the  annual  meeting  the  matter 
was  deferred  for  12  months.] 

Prizes  of  £10  each  were  awarded  to  Mr.  C.  W.  Charles- 
worth  and  Mr.  W.  M.  Miles  for  their  papers  read  at  the 
J921  meeting,  both  being  so  good  that  the  Council  could  not 
give   preference  to  either. 

The  accounts  .show  that  the  tf)tal  receipts  for  the  year 
were  .£2,090.  and  the  total  expenditure  was  £1,808.  The  sur- 
plus of  assets  over  liabilities  at  March  31st,  1922  was  £1.378. 


THE    TRAMWAYS    AND    LIGHT    RAILWAYS    ASSOCIATION.— III. 


ANNUAL    CONGRESS     AT    BOURNEMOUTH. 


Modern  Improvements  in  Rolling  Stock. 

By  C.  J.  Si'E.NCEK,  M.I.E.E.,  &c. 
{.ihatnict.) 
For  some  strange  reason  the  cars  of  to-day,  with  the  excep- 
tion of  some  very  minor  details,  are  almost  exactly  of  the 
same  tyjje  as  those  manufactured  and  put  into  service  some 
20-2-5  years  ago.  The  above,  whilst  being  generally  true  of 
this  country,  cannot  bo  said  to  be  absolutely  true  of  some 
foreign  systems,  but  that  was  fully  discussed  at  the  1920 
Congress. 

The  development  and  improvement  of  the  rubber-tired 
vehicle  during  the  last  ten  years  has  undoubtedly  modified 
the  views  of  transport  men.  There  are  many  routes  whereon 
to-day  the  traflic  is  handled  by  tramcar,  which  could  be 
operated,  to  say  the  lea.^t,  to  greater  public  advantage  by 
rubber-tired  vehicles,  and,  under  some  circumstances,  more 
economically,  whether  the  rubber-tired  vehicle  be  of  the  self- 
contained  or  of  the  railless  trolley  type.  There  are  also  many 
districts  where  a  large  vehicle  carrying  from  70  to  100  passen- 
gers, and  necessarily  rail-borne,  is  required  to  adequately 
deal  with  the  traffic.  In  fact,  even  with  vehicles  of  this 
capacity  peak  load  traffic  is  not  .sati.sfactorily  handled,  and 
much  larger  units  are  required.  As  far  as  one  can  see  the 
limits  to  the  possible  capacity  of  a  rubber-tired,  road-borne 
vehicle  are  not  so  great  as  those  of  a  rail-borne  one.  TTae 
question,  however,  is  a  two-fold  one.  V'ith  a  certain  critical 
density  of  car  miles  per  mile  of  route  the  total  cost  per  car 
mile  (including  capital  charges)  per  passenger  carried  is  less 
with  a  rail-borne  than  with  a  rubber-tired  vehicVj.  There 
arc  great  economic  advantages  in  a  system  whereby  heavy 
loads  are  carried  on  a  steel  rail  with  power  supplied  froni  a 
central  station  using  home-produced  fuel,  as  contrasted  with 
a  system  of  carrying  a  power  station  on  each  vehicle.  The 
tramcar  is  by  no  means  obsolete,  but  improvements  in  tram- 
car  design  and  methods  are  urgently  necessary  if  the  tramcar 
ia  to  retain  even  its  present  position  in  street  transport. 

Have  we  given  full  consideration  to  the  merits  of  a  wooden 
foundation  as  contrasted  with  a  concrete  foundation,  with  n 
paving  substance  of  wood  or  otherwise,  with  the  object  of 
deadening  wheel  and  rail  noises?  But  with  the  obligations 
of  the  Tramways  Act  of  1870  as  to  the  keeping  of  a  perfect 
road  surface  a  rigid  bed  seems  to  be  the  only  possible  course. 
T  am  not  sufficiently  acquainted  with  the  tramway  law  of 
other  countries  to  .sav  whether  these  conditions  are  altogether 
peculiar  to  this  countrv.  but  in  the  United  States  any  attempt 
to  achieve  the  imnossible.  i.e..  introduce  a  light  railway  on 
the  highway  without  impairing  the  surface,  is  not  under- 
taken. 

Regarding  the  vehicle,  w-hat  attention  has  been  given  to  the 
eliminafirin  of  unsnrung  weight?  How  far  could  the  present 
weight  of  axle  and  wheel  be  reduced  if  .some  of  the  modern 
hicb  tensile  steels,  or  other  metals,  were  employed  and  a 
reallv  «eientifically  designed  wheel  and  axle  adopted?  ?Iow 
far  is  it  necessary  to  carry  more  than  half  the  weight  of  the 
motor  with  heavy  gears  on  the  car  axle,  and  bow  far  would 
it  be  fnapible  to  rarrv  the  motor  as  sprung  weight  driving  the 
car  iixle  by  some  other  moans  than   a  .?mir  gear? 

This  also  opens  un  the  possibilitv  fif  bicher  speed  motors 
(in  conBequencp  of  hit-'ber  gear  ratios),  which  means  lighter 
maohine.s.  and  it  should  also  me-m  cheaper  machines  to 
manufacture.  Some  pro"re.=;s  has  befn  made  during  recent 
years  in  the  direction  of  Hehter  motors,  but  we  are  not  yet 
near  the  limit  of  possibilities.  A  well-known  firm  of  motor- 
'bus  builders  is  emploving  nn  electric  motor  on  its  vehicles 
of  a  total  weight  of  tmder  ".5  lb.  per  h.n.  output,  whereas  the 
lightest  tramway  motor  I  know  weighs  about  70  lb.  per  h.p. 


output.  Designs  of  a  motor  as  low  as  20  lb.  per  h.p.  output 
have  recently  been  considered  by  my  companies.  This  ques- 
tion of  weight  is  extremely  important  from  almost  every 
point  of  view,  and  T  feel  confident  that  satisfactory  results 
would  be  achieved  if  the  problem  was  tackled  in  a  scientific 
and  thorough  manner. 

Some  non-conductor  of  sound  and  vibration  between  the 
tire  and  the  wheel  centre,  or  between  the  wheel  centre  and 
the  axle  would  kill  two  birds  with  one  stone.  Noises  would 
be  largely  eliminated,  and  the  premature  destruction  of  many 
parts  of  the  equipment  by  short  wave  vibration  would  be 
obviated.  Maximimi  speed  in  the  public  highway  is 
governed  by  the  time  taken  to  bring  the  car  to  a  standstill 
without  unduly  straining  the  eouipment.  or  the  passengers, 
in  the  process.  The  whole  question  turns  on  the  employment 
of  power  brifkes  as  contrasted  with  our  present  verv  unme- 
chanical  hand-brake.  .^  deceleration  of  from  4  to  6  ft.  per 
second  is  a  possible  and  practical  proposition,  and  a  rate  at 
which  cars  could  be  brought  to  a  .standstill  in  a  very  short 
distance  without  inconvenience  to  passengers.  This,  together 
with  better  acceleration,  would  give  an  improved  return  to 
the  undertakings,  better  -service  to  the  public,  and  lower 
working  costs  on  account  of  a  hifjher  average  .speed.  Average 
speed  has  never  had  the  attention  it  well  deserves.  An 
average  sneed  of  from  7  to  7|  miles  per  hour  is  quite  common, 
but  it  is  in  reality  a  poor  performance  for  a  vehicle  with  an 
almost  unlimited  amount  of  power  at  its  disposal.  Tlie  Metro- 
politan Electric  Tramways  have  an  average  speed,  including 
all  lay-over  time,  of  9.19  miles  per  hour,  but  even  that  figu"--'. 
could  be  improved  with  newer  equipment  and  without  in- 
creasing the  maximum  speed. 

T  am  not  sure  that  we  have  rot  over-rated  the  advantages 
of  the  .serie.s-parallel  control,  and  T  «ugiiest  that  sh'mt  motors 
with  an  even  acceleration,  capable  of  running  at  any  economi- 
cal speed  up  to  the  maximum,  are  worthy  of  consideration, 
with  the  ooB.silpilities  of  regeneration  of  energy.  Motor 
design  has  improved,  and  what  was  impossible  in.  .say  1908. 
mav  be  quite  feasible  to-day  with  ventilated  and  interpole 
motors. 

Allied  to  this  subject  of  sneed  control  I  must  metltion  a 
recent  development  of  considerable  value,  viz.,  the  use  of 
contactors  in  place  of  direct  control  of  current  from  the 
platform.  The. present  "  box  of  tricks  "  on  the  car  platform 
has  continued  too  lom  a  feature  of  every  tramcar,  and  I 
welcome  the  efforts  of  certain  eminent  manufacturers  to  get 
rid  of  complications  and  sub.4itufe  .simplicity.  Field  shunt- 
ing for  control  acaii.  comes  well  into  view  in  consequence  of 
commutation  improvement,  and  the  combination  of  all  these 
new  ideas  should  result  in  greatly  improved  and  more 
economical  .service. 

The  present  trolley  pole  is  about  the  most  unmechanical 
■'ud  ahsurd  piece  of  mechanism  it  is  possible  to  imagine. 
Hecently  some  slight  advance  has  been  made  in  the  adoption 
of  sliding  bends  instead  of  wheels,  and  whilst  I  am  aware  that 
Hiis  is  n  subject  on  which  a.  special  committee  of  the  A.?socia- 
tion  is  renortinrf  T  append  n  summary  of  reports  on  experi- 
tients  with  a  sliding  trolley  head  on  the  Metropolitan  Electric 
Tramways: — 

"  Tlie  slidin'.'  bead  has  certain  advantages  over  the  trollev 
'vheel  from  the  running  point  of  view,  as  it  de-wires  Ics  ■ 
freonently.  but  in  the  event  of  de-wirement  it  is  not  ^i 
rcMdi'v  replaced  on  the  wire  as  the  wheel  is. 

"  The  skid  has  an  advantage  over  the  trolley  wheel  from 
the  upkeep  point  of  view,  as  not  only  has  the  cast-iron  skid  a 
copciderablv  longer  life  than  the  wheel,  but  the  maintenance 
of  its  parts  is  much  less,  and  therefore  it  does  not  need  the 
same  attention. 
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"  The  number  of  de-wireiiients  per  10,000  miles  run  ou  curs 
fitted  with  .skids  is  1.4H;  caiij  UttivJ  with  wheels.  ■2.35;  Vu\-  . 
ther,  the  sliding'  head,  owin^,'  lo  its  lightness  and  the  fact  that  it 
is  not  hable  to  foul  the  overhead  equipment  on  de-wiremcnt, 
doe.3  not  result  in  the  same  amount  of  damage  as  the  wheel. 
"  On  the  other  hand,  the  wear  and  tear  of  the  trolley  wire 
with  this  type  of  head  is  about  double  that  with  the  trolley 
wheel,  but  there  are  hopes  of  being  able  to  reduce  this  by 
the  adoption  of  more  suitable  material,  or  means  of  lubricat- 
ing the  wire." 

Dealing  with  the  carriage  work  of  the  car,  much  could  be 
learned  by  studying  the  latest  methods  of  body  construction 
employed   by  motoi-'biis  builders. 

The  design  of  u  car  body  is  largely  governed  by  the  system 
of  fare  collection  adopted,  and  I  believe  that  this  question 
needs  cIo.=e  con.sideration.  There  is  undoubtedly  a  great 
leakage  in  revenue  due  cither  to  non-payment,  or  insufficient 
payment  of  fare,  and  under  present  conditions  where  a  con- 
ductor is  acting  not  only  as  fare  collector,  but  as  general 
porter  and  attendant,  doing  his  work  often  under  very 
difficult  circumstances,  to  say  nothing  of  the  want  of  incen- 
tive to  get  every  fare,  and  the  proper  fare,  considerable 
inefficiency  prevails. 

Can  it  be  said  that  everything  has  been  done  to  make  "Paj 
as  you  enter  "  pos.sible'? 

In  connection  with  the  development  of  the  one-man  car  on 
the  London  United  Tramways  we  have  given  attention  to  the 
possibility  of  the  fare  transactions  taking  place  on  the  plat- 
form, and  have  called  to  our  aid  several  pieces  of  fare-collect- 
ing and  ticket-issuing  machinery  which  it  has  occurred  to  mo 
might  be  of  interest  to  the  members  of  this  Congress.  I  do 
not  suggest  that  the  exhibits  before  you  of  the  Shanklin 
ticket-issuing  machine,  or  the  coin-changing  machine,  and 
the  fare-box  represent  the  last  .word  in  efticiency.  but  I  vsub- 
mit  that  the  use'  of  machinery  considerably  simplifies  the 
fare-collection  problem.  If  tramway  undertakings  were 
successful  in  getting  the  correct  faro  from  every  passenger 
the  revenue  on  our  undertakings  would  be  beneficially  and 
appreciably  improved. 

Tramways  will  only  become  ob'solete  when  new  designs  for 
tramcars  have  become  impossible.  It  is  lamentable,  but  none 
the  less  true,  that  what  w'e  require  to-day  was  invented  many 
years  ago,  was  tried  and  abandoned,  generally  because  the 
inventors  were  a  little  ahead  of  their  day.  and  the  tramway 
manager  i.s  prone  to  lose  heart  in  a  new  thing  if  immediate 
success  is  not  attained.  The  ideals  of  the  early  inventor  are 
generally  ahead  of  immediate  practicability,  but  it  is  often 
worth  while  to  review  some  past  failures  and  hopeful 
attempts  in  the  light  of  new  conditions. 

Discussion. 

The  final  discussion,  on  Mr.  Spencer's  paper,  was  very  dis- 
cursive, ranging  over  many  details. 

Mr.  A.  Norton  pleaded  for  more  standardisation,  especially 
in  the  matter  of  tires  and  gears. 

On  the  other  hand,  Mr.  W.  V.  Bdwahds  was  against  the 
existing  tires,  believing  that  the  decision  to  make  the  dia- 
meter of  the  wheels  '27  in.  was  ab.s<>lutely  wrong;  while, 
as  for  standardisation  of  gears,  he  though  that  the  most  eflec- 
tive  way  of  arriving  at  that  point,  although  not  a  very 
rapid  one,  would  be  to  get  several  big  manufacturers  in  the 
country  to  come  together  and  agree  to  make  their  designs 
similar,  for  it  was  obviously  very  difficult  for  the  tramway 
company  with  plant  on  its  hands  to  alter  its  design,  while 
if  all  new  cars  bought  had  gears  of  a  certain  design  and  a 
ViUitor  to  fit  those  gears,  proper  standardisation  would 
I'ventually  be  arrived  at. 

Mr.  Richard  Udmphrif.s  pointed  out  how  in  rolling  stock 
■Id  ideas  persisted.  Not  many  years  ago  it  w-as  possible  to 
dace  on  the  railway  carriage  the  hnes  of  the  old  stage  coach, 
:ind  he  had  felt  that  the  open-fronted  tram-car  was  a  relic  of 
the  old  horse-car  days,  when  the  car  had  to  have  an  open 
front  for  the  driver  to  get  the  reins  over.  Tie  showed  Ins 
design  of  a  car  with  a  front-end  exit  on  the  near  side,  a  com- 
:iletely  vestibuled  front,  and  with  no  bulkheads.  The  single- 
■nd  operated  cars  in  .'\merica  undoubtedly  lent  themselve.=;  to 
lias.senger  comfort  and  public  service  better  than  the  double- 
ended  car.  To  have  the  rear-end  of  the  car  cumbered  with 
'  nntrollers  and  apparatus  for  the  driver  was  very  crude,  and 
it  was  a  distinct  improvement  to  have  the  whole  of  that  end 
given  up  to  pas.senger  .service.  It  only  necessitated  a  triangle 
at  the  terminus,  -ohich  co'dd  be  laid  generally  without  any 
additional  Parliamentary  authority. 

Mr.  W.  TiTOM  .said  that  in  the  Potterie.?  he  had  a  coupled- 
car  unit  for  dealing  with  peak-loads;  if  \Aas  equipped  with 
motor-driven   air  compressors,  and  ran  very  satisfactorily. 

Mr.  E.  H.  EiiwARns  said  that  it  appeared  to  him  that  Mr. 
Spencer's  view  was  that  because  a  thing  was  designed  many 
years  ago  it  w-as  necessarily  bad.  But  he  recollected  examin- 
ing a  pair  of  scissors  at  Pompeii  which  were  practically  iden- 
tical with  the  in.struments  in  use  to-day.  Was  one,  there- 
fore, to  abandon  scissors  because  they  wore  of  extremely 
ancient  design?  Nearly  all  tramways  were  using  motors  that 
had  been  in  operation  constantly  fm'  twenty  years  or  more; 
and  this,  .so  far  from  being  an  argument  for  scrapping  them, 
was  a  wonderful  tribute  to  the  genius  of  those  who  devised 
tramcar  equipment,   now   almost  a  generation   ago.    At  the 


same  time,  with  all  his  solicitude  for  the  ancient,  be  believed 
that  the  gear-box  was  an  absolute  anachronism  on  any  tram- 
car.  An  extraordinary  amount  of  trouble  had  been  taken 
over  the  designing  of  gear  boxes  on  motor  cars,  while  the  oW 
gear  box  on  tramway  cars  remained  almost  exactly  the  same 
as  it  was  years  ago. 

Colonel  S.  B.  Smith  said  that  with  regard  to  brakes  there 
were  tevv  system.s  in  this  countrv  whereon  the  rheostatic  brake 
was  used  in  .service,  but  on  his  system  they  had  alwavs  used 
It,  and  with  quite  satisfactory  results.  Its  use  in  this  way 
however,  was  not  possible  with  the  original  installation  of 
brakes,  and  .some  subsequent  work  was  neces.sao-  to  get 
the  correct  relation  between  power  and  braking.  Colonel 
bmith  thought  also  that  among  the  improvements  which 
might  be  carried  out  the  introduction  of  ball-bearings  for  the 
armature  shafts  was  one  of  the  most  important 

Mr.  H  W.  1,AINC.  and  Mr.  A.  W.  A.  Chivehs  both  spoke 
ot  the  advantage  of  ball  or  roller  bearings,  the  latter  stating 
that  nearly  tw^enty  years  ago  at  Southport  the  whole  of  the 
cars  of  the  undertaking  were  fitted  with  roller  bearings,  and 
they  continued  to  run  up  to  the  dav  when  the  undertaking 
was  handed  over  to  the  Corporation.  At  first  they  were  not 
altogether  .satisfactory,  but  ultimately  the  troubles  were  got 
over  fairly  well,  and  the  general  result  fullv  justified  the 
introduction.  The  resistance  was  so  extremely  small  that 
one  man  could  push  the  car  along,  and  the  current" consumption 
on  that  system  was  amongst  the  lowest  in  the  countrv— under 
0.6  per  car  mile. 

Mr.  R.  G.  CUNI.IFFR  spoke  of  the  advantage  of  roller  bear- 
ings, and  mentioned  that  one  direction  in  which  a  great 
amount  of  money  was  being  spent  at  the  present  time  was  that 
of  the  heat  treatment  of  steels.  More  wtirk  was  going  forward 
in  relation  to  this  matter  in  the  laboratories  of  the  steel 
manufacturers  than  was  generally  known,  and  the  po.s.sibilities 
of  heat-treatod  steels,  chiefly  for  gears,  but  also  for  axles, 
wheels,  and  various  parts  of  car  bo<lies,  were  being  explored. 
Mr.  A.  G.  Conway  suggested  certain  means  for  obviating 
noise  which,  in  addition  to  its  objoctionablene.ss.  e.specially  in 
residential  districts,  was  an  audible  expression  of  wear  and 
tear.  He  believed  that  the  lighter  the  ear  the  greater  the 
prevalence  of  corrugation,  and  consequently  of  noise,  and 
suggested  that  heavier  cars  be  used.  This  view  was  contesteil 
by  other  speakers,  who  gave  some  instances  in  which  b<ith 
corrugation  and  noise  attended  heavy  cars,  and  it  .seemed 
there  was  no  relation  between  the  weight  of  the  car  and  the 
noise. 

Mr.  R.  AiNSWORTH  thought  aluminium  would  be  more  used 
in  the  future  in  the  construction  of  cars;  as  a  means  of  re- 
ducing weight  the  metal  had  even  been  used  in  the  construc- 
tion of  the  motors  by  winding  the  coils  with  aluminium 
instead  of  copper. 

Mr.  R.  J.  HowLF.Y  said  that  if  tramcars  were  as  carefully 
designed  and  maintained  as  the  ordinary  omnibus  cha.<^i8, 
noise  would  be  reduced  very  considerably,  .\gain.  tramway 
tracks  were  maintained  very  often  in  a  manner  which  grated 
on  the  ordinary  engineer,  and  if  they  could  he  rebuilt  in  an 
engineering  manner  that  objection  would  di.sappear.  More- 
over, a  more  efficient  braking  sy.stem  was  required  in  order 
to  maintain  high  average  speeds,  .^s  to  the  proposal  to  use 
ball  bearings  on  the  armature  shafts,  and  the  various  other 
suggestions  for  more  efficient  working,  he  pointed  out  that 
most  tiiiinway  undertakings  were  now  working  beyoml  the 
purchase  period,  and  were  subject  to  seven-year  purchase. 
and  it  was  not  likely  that  companies  in  this  position  would 
embark  upon  capital  expenditure  for  the  purposes  mentioned. 
Mr.  Spkxcf.r.  in  reply  to  the  discussion,  said  he  had  spoken 
frankly,  and  with  what  might  be  con.sidered  almost  imperti- 
nence, but  it  was  really  a  friendly  talk  on  the  part  of  a 
colleague.  He  mentioned  that  exin-riments  were  proceeding 
near  London  with  the  one-man  car.  to  .some  extent  on 
.\morican  lines;  the  preliminary  troubles  had  l>eon  overcome 
one  bv  one.  and  now  it  was  a  very  workmanlike  proiwsition. 
The  real  difficulty  yet  to  be  got  over  was  that  of  handling  the 
passengers  qnieldy  enough.  The  one-man  car  had  a  lot  in  its 
favour  where  the  traflic  was  thin.  As  to  corrngation.  he 
did  not  think  there  was  any  relation  between  the  weight  of 
the  car  and  corrugation;  and  as  to  .sta.Tidardisation.  the 
trouble  to-day  was  that  when  a  design  was  settled  there  were 
so  many  formalities  to  be  gone  through  that  before  the  speci- 
fication was  published  and  actually  in  being  the  thing  was 
out  of  dat<?. 


Electricity  Supniv  Rifle  Leajjue.— The  followlns;  are  iho 
results  of  the  iemiiind<-r  of  the  m:>t'-hes  for  the  first  half  of  the 
sea.son  —Central.  '>M.  PiiUiam.  iiA^:  Central.  Tx'^l.  Mofrot^oli- 
tan,  ■')SI-  Central  ."O.  St.  .Tames".  .1,50;  City  Co..  .VO.  St. 
.Tamos'  .W;  Citv  Co.,  .">S4,  Pulham.  Sa'?:  Shoreditoh.  .'iOl.  Citv 
Co  .'iTT-  Shorediteh.  .W^l.  Piilham.  .W.:  Coiintv  Co..  5«>. 
FHilham  •■1>!:  Shorediteh.  .')Sf>.  Central,  .iJ^I;  St  .Tames',  ."vi". 
Hacknov.  fl:l:  l^ilham.  ■>13,  Hackney.  .)l\3;  Shorediteh.  57,i. 
Ilacknev.  .'lOO;  ■Metronolitan.  .)71.  Fulham.  M3;  St,  .Tames", 
Fulhain.  -riS;  Citv  Co..  .i,<:").  Haoknev.  .5'2f>;  County 
,'57(1.   Hacknev.  5'24;'  Metroivilitan.  .'575.  County  Co..  .i'l ; 


Co., .   -—  .     --. 

Shorediteli.   'm.  County  Co. 
with  M  points. 


rm.    Shorediteh  iieads  the   list 
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THE     EUSTON     AND     WATFORD     RAILWAY. 


New    L.  &  N.  W.  Electric  Service. 


TuE  familial-  assertion  that  facilities  beget  traffic  lias  never 
t)een  more  strikiugly  proved  than  by  the  success  that  has 
attended  the  develoimient  of  suburban  electric  railway  ser- 
vices, not  only  in  the  metropolis,  but  in  other  parts  (if  tl|c 
cduutry.  The  attraction  of  a  fast  and  frequent  service  is 
all  powerful,  and  this  phase  of  railway  enterprise  was  not 
(iv<'rlooked  by  the  Ixindon  it  North-Western  Railway  Co., 
as  it  obtained  Parliamentary  powers  as  far  back  as  1907  to 
electrify  portions  of  its  London  suburban  lines;  and  the  open- 
ing of  the  last  section  to  be  electrified  {i.e.,  that  from  Boston 
and  Chalk  Fami  to  Queen's  Park)  on  July  10th  marked  the 
completion — for  the  greater  part — of  the  original  scheme  for 
developing  that  open  stretch  of  country  between  Willesden, 
Watford  and  Croxley  Creen.  The  electrification  of  the  out- 
standing portion,  namely,  the  Croxley  Green  branch  hne, 
is  to  be  put   in  hand   fortlfwith. 

An  important  feature  of  the  work  involved  in  electrifying 
the  new  section  is  that  is  has  allowed  scope  for  improving 
tlie  steam  services  in  and  out  of  Euston. 

The  engineering  work  on  the  Willesden  and  Watford  por- 
tion was  commenced  in  1909,  but  the  war  consideralily  de- 
layed operations  (they  were  for  a  time  wholly  suspended), 
iind  the  various  sections  were  opened  for  traffic  in  the  fol- 
lowing sequence  : 

The  Willesden  and  Harrow-  section  was  opened  for  steam- 
driven  trains  in  .Tune.  191'2.  on  which  date  the  Watford  to 
Croxley  Green  branch  was  al.so  opened  for  steam  trafhc.  The 
extension  from  Harrow  to  Watford  was  opened  in  February, 
1913.  .steam  still  being  the  motive  power.  During  the  inter- 
vening years  to  191.5  the  Bakerloo  tube  was  extended  from 
Paddington  to  Queen's  Park,  and  opened  early  in  that  year, 
the  electric  trains  from  the  Elephant  and  Castle  running 
through  to  Willesden  in  May,  1915,  and  onward  to  Watford 
in  April,  1917,  the  electric  service  between  Watford  and 
Broiid  Street  being  inaugunited  nt  flic  same  time. 


sing  through  a  new  tube  tunnel  under  Primrose  Hill,  emerges 
into  the  open  at  South  llampatead  station.  It  then  continues 
on  the  surface  to  a  point  north  of  Queen's  Park  .station, 
where  it  joins  the  present  electric  line  from  the  Elephant  and 
Castle  to  Watford.  , 

The  up  electric  line  to  Euston  is  a-  continuation  of  the 
present  electric  line  from  Watford  to  Queen's  Park  station ; 
it  enters  a  new  tube  south  of  South  Hampstead  station, 
emerges  into  the  open  on  the  Euston  side  of  Primrose  Hill, 
joining  the  up  slow  steam  line  in  the  above-mentioned  cut- 
ting near  Chalk  Farm,  i.e.,  almost  immediately  under  the 
spot  where  the  up  fast  trains  cross  by  means  of  an  overhead 
bridge. 

An  electric  train  service  between  Watford  and  Broad 
Street,  via  the  Willesden  high-level  and  the  Hampstead  junc- 
tion lines,  has  been  in  oiDeration  for  some  time,  but  it  wa.s 
decided,  when  the  Euston  and  Watford  scheme  was  considered, 
to  improve  this  by  providing  from  tbe  Queen's  Park  t<i 
Euston  portion  of  the  electric  line  a  connection  to  C'lialk 
Farm  station,  where  it  would,  by  a  much  shorter  route,  re- 
join the  electric  line  from  Willesden  to  Broad  Street.  Tliis 
has  been  effected  by  the  provision  of  a  stretch  of  up  and 
down  electrified  lines  which  brancli  off  at  the  .south  end  of 
Primrose  Hill  tunnel  and  join,  via  Chalk  Farm  station,  the 
present  electric  line  to  Broad  Street.  'J'his  has  enabled  :i 
considerably  augmented  and  accelerated  service  of  trains  to 
be  run.  It  should  be  emphasised  that  every  effort  ha.s  been 
made  to  cn.sure  punctual  working  by  rendering  each  in- 
coming and  outgoing  road  independent  of  other  lines,  i.e., 
all  crossing  at  the  same  level  is  avoided;  but  similar  facilities 
are  nece.s.sary  for  engines  and  empty  coaches  to  have  a  clear 
road  into  and  out  of  the  station,  and  considerable  alterations 
to  this  end  have  been  made  between  Euston  and  the  Chalk 
Fiirni  locomotive  depot,  whilst  for  empty  carriages  a  ne\M 
tiilic  st(\irii  railway  lias  been  tunnelled  from  a  point  north  of 


Figs.  1  &  '2. — Ar!!Angemi'nt  of  Tiiack  .\t  Ciiai.k  Fahm. 


The  engineering  task  of  providing  a  new  line  from  Queen '.s 
Park  to  Watford  for  the  electric  service — formidable  as  it 
was— did  not  jiresent  such  complex  problems  as  that  for  extend- 
ing the  line  from  Queen's  Park  to  Kuston,  and  providing  at  the 
same  time  a  more  expeditious  route  from  Watford  to  Broad 
Street  (City),  and  the  solution  of  this  problem  was  a  compli- 
cated undertaking,  both  from  a  constructional  point  of  view 
and  from  a  traffic  working  aspect.  It  will  perhaps  suffice  to 
say  that  20  .sets  of  plans  were  necessary,  and  these  were  in 
many  cases  subdivided  several  times.  When  it  is  borne  in 
mind  that  every  running  line,  loop,  or  siding  at  Chalk  Farm 
has  been  moved  from  its  previous  position  (except  the  down 
main  line,  and  that  has  been  rai.sed)  the  magnitude  of  the 
work  involved  is  apparent.  Owing  to  the  lay-out  of  the  main 
lines  before  the  alterations  were  taken  in  hand,  it  was  neces- 
.sary,  in  order  to  berth  the  incoming  main  line  trains  at  their 
proper  side  at  Euston,  for  the  up  main  line  to  cross,  at  the 
same  level  near  Chalk  Farm  station,  both  the  up  and  down 
slow  lines  to  and  from  Euston;  but  this  lias  now  been  en- 
tirely obviated.  The  slow  lines  from  and  to  Euston  descend 
between  retaining  walls  and  pass  underneath  the  track  of 
till-   incoming  trains  travelling   on   the  up   fast  line. 

Tlie  following  brief  details  may  be  of  interest  as  indica- 
tive of  tlie  worl:  just  completed  ;  — 

The  arrangement  of  the  lines  at  Chalk  Farm  is  made  clear 
by  the  first  diagram,  while  the  .second  sketch  illustrates  the 
different  levels  of  the  17  tracks,  Nns.  3,  8.  13,  and  Ifi  being 
the  electric  ones.  The  whole  of  the  work  was  carried  out 
with  scarcely  any  interruption  to  the  normal  operation  of 
the  .system— an  eloquent  testimonial  to  the  thoroughneas  of 
the  organisation. 

The  up  and  down  slow  steam  lines  will,  for  a  .short  distance 
between  Eii.ston  and  Chalk  Farm,  be  used  for  both  steam  and 
electric  trains,  and  have  been  altered  so  that,  instead  of  run- 
ning on  the  level,  they  pass  through  a  cutting  near  Chalk 
Farm  station,  where  the  down  slow  line  forks,  the  steam  line 
portion  continuing  on  its  wav  to  Primrose  Hill  tunnel,  whilst 
the  electric  line  deviates  to  the  left  and  burrows  underground, 
"■ossing  at  a  lower  level  all  up  and  down  lines,  and  after  pas- 


Chalf  Farni  station.  It  passes  under  the  Regent  Canal,  and 
all  up  and  lUrwn  lines,  and  emerges  on  the  down  side  of  tlj 
line  Hoin(>  little  distance  outside  Euston  station.  Thus,  empty 
trains  can  be  run  from  the  Willesden  sheds  into  Eu.ston  wilii  . 
out  crossing  on  the  same  level  any  of  the  pa.s.senger,  iVc, 
lines. 

It  is  not  intended  to  discontinue  any  of  the  existing  fast 
steam  .services — they  will  be  supplemented  by  tlie  electric 
trains.  The  latter  will  maintain  a  three-coach,  30-minute 
service  during  the  slack  hours,  whilst  a  six-coach  15-niinute 
service  will  deal  with  the  extra  traffic  during  the  peak  hours. 

The  opening  of  these  electric  line  extensions  will  render 
the  North-Western  suburban  districts  round  London  exceed- 
ingly easy  of  a.-cess,  and  taken  in  conjunction  with  the  pre- 
vious existing  electric  lines,  it  will  place  under  the  manage- 
ment of  the  L.  it  N.W.  Railway  a  total  route  mileage  of  7S 
miles  of  electrically  equipped  lines,  the  complete  electric  tram 
services  being  as   under  :  — 

London  (Broad  Street)  to  Kew  Bridge  and  Richmond, 
I;.  &  S.W.;  Willesden  Junction  to  Earl's  Court  (Metropolitan 
District  Hailwav);  Broad  Street  to  Watford;  Eust<in  to  Wat- 
ford;  Elephant  and  Castle  (Bakerloo  Railway)  to  Watford; 
Liverpool  (Exchange)  and  Southport  (Chapel  Street)  and 
Crossens;  Liverpool  and  Orm.skirk;  Manchester,  Victoria  and 
Bury;  Bury  and  Holcombe  Brook. 

It  will  be  remembered  that  by  the  amalgamation  of  thfl 
two  railways  the  electrified  portions  of  the  L.  &  Y.  Co.  recently 
came  under  the  control  of  the  L.  &  N.W.  Co.  and  on  June 
.30th  it  was  announced  that  the  London  ct  North- Western 
Railway  Co.  is  to  acquire  the  North  London  Railway,  and 
the  two  undertakings  will  be  amalgamated  at  the  end  of  the 
year.  It  is  proposed  that  the  ordinary  i'lOO  shares  in  the 
North  London  Railway  shall  be  exchanged  for  ;£80  ordinary 
of  the  lyondon  A  North-Western  Co.  The  North  London 
Railway,  which  has  its  terminus  at  Broad  Street,  has  a 
capital  of  £3,971  ,SOfi.  and  last  yeai-  paid  a  dividend  of  6  per 
cent,  on  the  consolidated  stock. 

The  trains  intended  for  the  Eu.ston  and  Watford  service 
are  similar   to   those   used  on   the  North    LonHon   line,   and 


Vol.  91.    No.  2,32tf,  July  H,   1922. 


THE    ELECTRICAL    REVIEW, 


69 


provide  seating  accommodation  for  33  first  class  and  130 
third  class  passengers,  carried  in  three  vehicles — a  motor  car, 
a  trailer,  and  a  driving  trailer  car.  The  motor  cars  were 
built  at  the  Birnjingham  works  of  the  Metropolitan  Carriage, 
Wagon  and  Finance  Co.,  Ltd.,  and  the  trader  car-s  at  the  Wol- 
vertoii  works  of  the  L.  &  N.W.li.  Co.,  the  electrical  equipment 
being  supplied   by  the  Ma.schinenfabrik   Oerlikon. 

Bach  of  the  cars  is  57  ft.  long  by  9  ft.  wide  at  the  waist, 
anrl  is  mounted  on  two  four-wheeled  bogies.  The  highest 
point  of  the  roof  is  11  ft.  11|  in.  above  the  rail  levelj  the 
width  over  the  stepboard  is  9  ft.  6  in. 

A  i5U-h.p.  motor  is  fitted  on  each  axle  under  the  motor 
car,  giving  1,000  h.p.  for  a  three-coach   unit. 

Entrance  to  each  car  is  through  vestibules  connected  with 
each  other  by  central  passages  and  gangways.  The  bony 
has  been  constructed  in  such  a  manner  as  to  I'ender  it  prac- 
tically fireproof.  All  the  cars  are  lighted  witli  ceiling  lamps 
enclosed  in  "  Holophane  "  pineshaped  globes.  The  lamps 
are  fixed , in  rows  about  'J  ft.  7  in.  from  the  centre  line  of 
the  vehicles,  and  this  allows  the  light  to  come  over  the  pas- 
sengers' shoulders  to  give  a  good'  light  for  reading.  The 
compartments  are  heated  with  electric  heaters  supported  on 
brackets  under  the  seats.  The  ventilation  of  the  cars  is 
regulated  by  hemispherical  ventilators  controlled  by  "  hit  and 
miss  "  shades,  and  by  small  hinged  windows  over  the  large 
side  windows  arranged  in  such  a  manner  as  to  control  the  m- 
gress  and  egress  of  air. 

The  conduits  in  the  interior  of  the  coach  are  fixed  in 
fireproofed  wood,  and  in  such  a  manner  that,  although  hid- 
den, they  can  be  readily  inspected.  The  conduits  for  the 
lighting  cables  of  the  car  are  fi.xcd  in  a  trough-shaped  piece  of 
wood  fixed  between  the  roof  and  the  ceiling,  while  the  con- 
duits for  the  heating  cables  are  fixed  behind  the  skirting.  At 
one  end  of  the  trailer  and  driving  trailer  cars  and  in  the  parti- 
tions dividing  the  compartments  from  the  vestibules,  ca.se- 
inents  enclosing  the  switchboards  for  the  control  of  the  heaters 
and  lamps  are  fixed. 

The  driver's  compartment  of  the  motor  car  contains  a 
master  controller  fitted  with  the  usual  deadman's-handle  at- 
tachment, the  main  sw'itchboard  for  the  control  of  the  supply 
of  electricity  to  the  power,  heating,  and  lighting  circuits. 
a  hand  brake  wheel,  apparatus  for  the  control  of  the  West- 
inghouse  brake,  gauges,  and  all  other  instruinents  neceK.sary 
for  the  control  of  the  locomotion  of  the  train.  In  this  com- 
partment the  whole  of  the  contactors,  circuit  breakers,  re- 
versers,  and  other  electrical  equipment  are  fixed.  Duplicates 
of  as  much  as  is  required *of  this  apparatus  is  enclosed  in  the 
driver's  compartment  of  the  driving  trailer  car. 

The  whole  of  the  electricity  needed  to  operate  the  com- 
pany's electric  lines  in  the  London  area  is  generated  at  the 
company's  Stonebridge  Park  station  (which  also  .supplies  out- 
side con.sumers  in  bulk),  and  is  distributed  to  11  sub-stattons, 
one  of  which  is  located  in  the  generating  station,  that  con- 
vert by  means  of  rotary  converters  the  3-pbase,  25-cycle  a.c. 
energy  from  a  pressure  of  11.000  volts  to  d.c.  at  G30  volts. 
at  which  pre.ssure  it  is  supplied  to  the  conductor  rails. 

All  the  water  needed  for  the  generating  station  is  derived 
from  two  artesian  wells,  each  .500  ft.  deep,  and  approxi- 
mately 24,000  gallons  per  hour  has  been  extracted  from  each 
well  on  test.  Cooling  towers  deal  with  the  water  after  use 
and  exhaust  steam  and  fine  ga.ses  are  employed  to  heat  the 
water  to  a  temperature  of  260  deg.  F.  before  it  enters  tlif 
B.  &  W.  land-type  boilers,  the  normal  rate  of  evaporation  of 
each  of  which  is  2.5,000  lb.  per  hour.  The  working  .steam 
pre.ssure  is  20.5  lb.  i^er  sq.  in.,  and  the  st<>ani  is  superheated 
20G  deg.  P.,  its  total  temperature  being  .592  deg.  F. 

The  coal-handling  plant  is  of  the  B.  &  W.  type.  The  coal 
is  delivei-ed  into  the  coal  stoiv  in  hopper  bottom  wagons. 
.Tiid  falls  through  valves  on  to  tipping  tray  conveyors;  gravity 
bucket  conveyors  being  used  to  elevate  and  distribute  tlie 
lo.il  where  required  in  the  boiler  house  bunkers.  The  coal 
i-  then  passed  through  measuritig  apparatus  and  down  to  the 
mechanically   operated   grates  of  the   boilers. 

The  four  We.stinghouse-Siemens  turbo-goneratcir  .sots  gene- 
rate at  11,000  volts,  3-phasc.  25  cycles.  Separate  excitation 
is  used  and  nlso  stand-by  excitation  is  provided  for  use  in 
iniergency.  The  alternators  are  air  cooled,  and  the  air  is 
f'!lered   before   passing    into    the   alternator  windings. 

The  main  alternators  are  controlled  by  remote  operated  oil 
switches,  the  main  switches  being  enclosed  in  stone  cellwork. 
The  .system  is  divided  into  sections,  feeders  from  the  .section 
bus  bars  being  run  to  the  virions  sub-stations  through 
remote  operated   oil    switches. 

Transformers  nre  provided  for  supplying  the  station  auxi- 
liaries. A  n20-kW  turbo-alternator  is  also  provided  for  this 
purpose  as  a  standby.  The  electrical  sy.stem  is  protected  by 
Mdscicki  condensers  nnd  Ciiles  valves. 

The  main  control  switchboard  is  situated  on  a  gallery  from 
which  a  clear  view  of  the  main  units  can  be  obtained.  TiOW- 
voltage  direct  current  is  used  for  operating  the  ninin  extra- 
high-pressure  switches. 


A  New  Swiss  Holdin<;  Company. — Tlio  F.lectric.TJ  .Securi- 
ties Co.  has  lieen  formed  at  Clnrus  for  the  purpose  of  partici- 
pating in  industrial  undertakings,  particularly  electrical,  of 
all  kinds. 


LATIN     AMEKICANi  ELECTRICAL     NOTES. 

Ouii  special      correspondent    reports  on  recent   develupmentb 

us  follows  :  — 

"  Permission  has  been  granted  to  the  Valparaiso  Electric 
Tramways  Co.,  Ltd.,  to  construct  a  double-track  electric  hae 
from  the  port  of  Valparai.so  to  the  marine  resort  of  Vifia-del- 
Mar.  While  preliminary  work  has  commenced,  the  necei>»ary 
equipment  has  not  yet  been  secured.  British  manufacturers 
of  electric  tramway  equipment  might,  therefore,  find  it  ad- 
■  vantageous  to  communicate  with  the  Secretary  of  the  Val- 
paraiso Electric  Tramways  Co.,  at  Valparaiso,  Chile. 

It  has  been  decided  by  the  Barranquilla  Railway  and  Pier 
Co.,  Ltd.,  of  Barranquilla,  Republic  of  Colombia,  to  introduce 
new  lathes,  with  electric  motors,  for  the  railway  shops,  which 
are  now   being  re-equipped. 

Notwithstanding  the  shortage  of  funds,  owing  to  the  sugar 
crisis,  the  Cuban  Government  has  been  enabled  to  consider- 
ably develop  its  telephone  services  by  the  constructicm  of 
additional  lines.  Encouragement  has  also  been  extended  t*> 
private  enterprise  of  a  similar  nature,  the  Cuban  Telephone 
Co.  having  carried  out  a  number  of  extensions  under  official 
supervision.  Whereas  in  1919  this  company  had  29  741  tele- 
phones in  the  whole  of  the  Republic  (jf  Cuba,  for  which  there 
were  59.290  miles  of  line  laid,  either  above  or  below  ground 
the  equipment  has  now  been  increa.sed  to  :i5,918  telephones' 
with  over  84,000  miles  of  line.  More  than  90  i>t>r  cent,  of  th.- 
instruments  in  use  are  automatically  operated,  and  the  s.-r 
vice  IS  considered  an  exceptionally  good  one.  Complete  tele- 
phone equipments  are  to  be  found  in  the  larger  cities,  such 
as  Habana,  Matanzas,  Cienfuegos,  Cardenas,  Sagua  and 
Santiago-de-Cuba.  'The  plant  in  the  capital  (Habana)  'is  de- 
scribed as  the  •■  largest  automatic  installation  in  the  world 
under  a  single  roof."  Among  other  extensions  carried  out 
have  been  installations  at  Remedins.  the  industrial  centre  of 
one  of  the  best  sugar,  tobacco  and  agricultiii-.il  districts  of 
the  Lsland;  other  installations  of  a  similar  character  are  about 
to  be  introduced,  bringing  the  Republic  into  direct  telephonic 
communication  with  the  United  States  and  the  Dominion  of 
Canada. 

The  new  electric  railway  line  between  the  towns  of 
Matanzas  and  Hershey,  Republic  of  Cuba,  has  been  com- 
pleted and  opened  to  traffic.  Within  the  course  of  a  few 
weeks  the  line  will  have  been  extended  so  as  to  form  direct 
connection  with  the  electric  tramway  systems  operating  in 
Habana. 

The  Government  of  the  Dominican  Republic,  in  conjunc- 
tion with  the  Municipalities  of  three  towns  (San  Pedro  de 
Macoris,  El  Seibo.  and  Hato  Mayor),  will  shortlv  be  in  tele- 
phonic comnninication.  a  plant  having  been  practically  com- 
pleted between  thcs(>  centres. 

In  the  Republic  of  Nicaragua  progress  is  being  made  with 
the  installation  in  various  towns  of  electric  in.stallations.  botli 
for  lighting  and  power  purpo.ses.  A  complete  plant  has 
recently  been  put  into  .service  in  the  town  of  .Juigalpa,  while 
others  are  approaching  completion. 

The  Government  has  authori.sed  the  Tropical  Radio 
Telegraph  Co.  to  erect  and  operate  wireless  stations  in  or 
near  the  capital.  Managua,  as  well  as  at  the  towns  of  Blue 
fields.  Cape  Gracias  a  Dios,  and  other  places  in  the  Republi.v 
The  Managua  station  will  not  be  of  less  than  25  kW. 

In  the  Republic  of  Uruguay  a  .school  lias  been  cstablislicl 
for  instruction  in  mechanical-electric  and  electro-mechanical 
trades.  The  institution  owes  its  creation  to  the  enterprise 
of  the  Upper  Council  of  Industrial  Instruction,  who  liave 
combined  with  a  number  of  capitalists  interested  in  electrical 
industries  of  the  Republic.  Elaborat<'ly-lltted  machine-shops 
will  be  <Mected  under  the  superintendence  of  the  School  for 
Apprentices  in  Electrical  Work,  which  will  be  in  addition  to 
the  State  electrical  .shops  already  in  operation,  and  which 
comprise  .some  of  the  most  modern  electrical  apparatus  to  be 
found  in  South  .\merica. 

It  is  expected  that  immediately  the  new  president  of 
Venezuela  (Seflor  Don  .luan  Vicente  Gomez)  has  been  ofHcially 
installed,  he  will  carry  out  his  expre.s.sed  intention  of  devot. 
ing  such  resources  as  the  State  can  provide  to  the  promotion 
of  new  hydroelectrical  enterprises.  It  is"  not  known  whether 
the.se  will  be  undertaken  entirely  by  the  State  or  partly  by 
private  individuals:  but.  in  any  ca.se,  the  construction  con- 
tracts will  go  to  foreign  electrical  engineers.  The  existing 
electrical  plants  in  Venezuela,  of  which  three  are  run  by 
water,  have  proved  eminently  successful,  .\t  the  princi- 
pal plant  (situated  at  El  En.-iintado.  l»i  kins,  from 
Caracas)  100  h.p.  is  developed  durin.g  the  rainy  season,  but 
from  December  to  April  this  is  reduced  to  100  h.p.  or  less, 
,is  in  the  dry  months  the  w.iter  is  used  for  irrigating  adjoin- 
ing lands.  .'Vdditioual  electri'-al  power,  offering  a  continuous 
service,  is  .sought  for  corn-mills.  printiiiL'  olTices.  coffee  mills. 
itc.  while  it  is  also  intended  to  considerably  extend  (he 
lighting  of  the  capital.  Caracas.  .Additional  electric  plant 
will  be  rciiuired  at  an  earlv  date  for  Merida  nnd  San 
Crisb'ib.W.  the  former  in  the  Sfnte  of  Merida.  and  the  latter 
in  the  State  of  Tachira.  Othc  cities  where  electrical  plant 
has  alreadv  been  introduced  and  exten.sions  are  confeniplaled 
are  Mara 'aibo.  Valencia,  and  Puerto  Cabello.  Tlie  Unit*''! 
Electric  Tramways  Co..  a  British  concern,  which  has  been 
established  for  some  years,  is  a  profitable  undertaking,  distri- 
buting dividends  averaging  8  per  cent. 
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The  following  inforuiatiou  is  contained  in  dispatchea 
lately  to  hand  from  Eeuter'e  Trade  Service:  — 

A  contract  has  beea  entered  into  between  Sefior  Victor 
Manual  Gallardo  and  the  Municipality  of  San  Pedro 
Nonualco,  in  the  Dopartweut  of  Le  Paz,  El  Salvador,  for  the 
establi.shiiient  of  an  electric  light  installatiou  in  that  town, 
which  has  approximately  7,(XX)  inhabitants. 

Electric  freight-handling  apparatus  of  the  latest  type  will 
be  required  in  connection  with  the  importaijt  port  prolonga- 
tion works  being  undertaken  at  Rio  de  Janeiro,  entrusted  to 
a  French  company  (I^a  So<iete  de  Construction  du  port  de 
Bahia).  A  similar  installation  has  been  decided  upon  for  the 
free  port  now  being  constructed  on  Governor's  Island.  Other 
ports  in  the  Republic  which  will  require  electrical  installa- 
tions in  connection  with  improvements  now  being  effected 
are  Sao  Luiz  do  Maranhao,  Recife  (Pernambuco),  and  Forta- 
leza,  in  the  State  of  Ceara,  the  coijtract  for  which  is  in  the 
bands  of  a  British  company. 

Active  progress  is  being  made  with  the  work  of  electrifying 
the  Central  of  Brazil  Railway,  upon  which  an  expenditure 
of  60,000  contos  of  reis  (approximately  £2,900,000)  has  been 
authorised.  Work  has  been  commenced  upon  the  first  (,f  the 
M  miles  of  the  section  of  the  railway  carrying  the  mcst 
trafiSc,  and  upon  the  construction  and  distribution  of  the 
signal  systems  for  four  sub-stations.  Orders  have  been 
jilaced  for  •2i  electrical  locomotives  and  1-50  motor  carriages. 

In  connection  with  the  Centennial  Exposition,  a  hydro- 
electrical  congress  will  be  held  at  Rio  de  Janeiro  tmder  the 
pre.sidency  of  Dr.  Simoes  Lopes,  Mirjister  of  Agriculture  of 
the  Brazilian  Government.  The  congress  will  discuss  all 
questions  pertaining  to  water-power  developments  which  are 
about  to  engage  the  attention  of  the  Federal  Governiaont, 
and  also  of  several  of  the  Provincial  Governments,  notably 
Minas  Geraes  and  Sao  Paulo.  As  a  result  of  the  congress  and 
the  known  desire  of  the  Federal  Government  to  encourage 
the  hydro-electrical  industry  in  Brazil,  it  is  expected  that  a 
large  number  of  contracts  for  the  utilisation  of  water-power 
will  result.  The  potential  power  attributed  to  some  of  the 
Brazilian  water-fal'.s  varies  between  3,000,000  h.p.  (Iguassu) 
and  .50,000  h.p.  Ttapura),  and  includes  l,aXl,000  h.p.  (Paulo 
Affonso),  800,000  h.p.  (Patos  and  Marimbondo),  400,000  h.p. 
(Dourado).  3fX).0(X)  (Agua  Vernielha),  220,000  h.p.  (Onca),  and 
GO.OOO  h.p.  (Avanhandava). 

.Arrangements  have  been  completed  for  the  amalgamation 
of  influential  interests  connected  with  the  electrical  industry 
of  Argentina,  with  special  reference  to  the  provision  of  elec- 
trical plants  and  raw  mat-erials,   including  the  production  of 


power  ai)d  light  generating  plants.  A  powerful  .company  i-i 
being  formed  for  the  undertaking  of  operations  throughout 
South  America,  by  reason  of  which  it  is  hoped  that  Briti>.i 
materials  and  electrical  plants  will  be  considerably  pop': 
lariscd.  Special  attention  wiil  he.  given  to  the  supply  ot  elu 
trie  hght  and  power  in  the  form  of  small  installations  suii 
alfle  for  villages  and  private  dwellings.  Arrangements  wn 
be  made  with  municipal  councils  to  instal  generating 
stations  and   to  co-operate  in   financing  the  schemes. 

A  group  of  hydro-electrical  engineers  forming  a  British 
American-Chilean  combination  have  decided  to  take  up  tin 
development  of  hydro-electric  power  in  Chile  on  a  wide  com 
mercial  scale.  They  have  chosen  as  a  preliminary  field  for 
their  operation  the  central  region  of  Chile,  and  propose  t. 
utili.'se  the  waters  of  the  rivers  Maipo  and  Colorado,  in  tli. 
Province  of  Santiago.  The.se  are  considered  to  afford  the  bi ,-. 
possibilities  for  good  commercial  development.  In  connection 
with  this  enterjirise  a  concession  has  been  granted  coverin;.; 
operations  at  Maitenes.  where  a  plant  will  be  erected  con- 
sisting of,  at  first,  three,  and  afterwards  possibly  four,  simi- 
lar generating  units  of  about  10,000  h.p.  each,  each  unit 
taking  at  full  load  5,500  litres  of  water  per  second,  the  avail- 
able head  being  180  metres.  In  addition  to  the  main  plant, 
an  auxiliary  plant  will  be  installed,  containing  pumps  and 
water  turbine-generators.  Some  13.000  h.p.  will  be  generateil. 
making  the  Maitenes  plant,  together  with  its  auxiliary,  pro- 
ductive of  20,000  h.p.  for  base  loads  and  33,000  h.p.  for  peak- 
loads. 

The  offer  made  some  time  ago  by  a  well-known  London 
firm  of  electrical  engineers  to  invest  the  sum  of  j£850,0liii 
towards  the  development  of  electric  power  in  Chile  has  been 
accepted  by  the  Conipania  Nacional  Puerza  Electrica.  Willi 
ample  capital  at  its  disposal,  this  enterprise  will  now  proceed 
to  carry  out  an  ambitious  programme.  The  plant  to  \>f 
erected  will  constitute  one  of  the  mo.st  modern  systems  ni 
South  America,  destined  to  fill  a  much-felt  want  in  supply) ij,.; 
power  at  moderate  rates  to  the  industries  of  the  Central  Zone 
of  Chile,  and  forming  a  nucleus  for  the  development  of  iiiaiiy 
new  industries  in  this  part  of  the  Republic. 

In  connection  with  the  electrification  of  the  Chilean  ;"tate 
railways  between  Santiago  and  Valparaiso  (116  miles),  and 
the  branch  from  Llai-Llai  to  Los  .\ndes  (28  miles),  con.sider- 
able  progress  upon  construction  is  reported.  By  the  tcrin.s 
of  the  contract,  the  work  has  to  be  completed  by  September 
27th,  1923.  but  progress  has  been  so  satisfactory  that  it  is 
expected  that  electric  trains  will  be  running  over  part  of  the 
line  by  the  end  of  the  current  vear. 


NEW    ELECTRICAL    DEVICES,    FITTING5,    AND    PLANT. 

Headers  are  invited  to  submit  particulars  of  n^w  or  improved  devices  and  apparatus,  which  will  he  published 
if  considered  of  sufficient  interest. 


The  Daysohras  Safety  Welding  Device. 

Although  the  voltage  used  in  a.c.  arc  welding  is  compara- 
tively low,  the  operator,  who  necessarily  works  with  exposed 
live  metal  parts,  is  constantly  liable  to  make  contact  with 
both  poles  and  to  receive  a  shock,  and  when  he  is  working 


Fio.   1.— Diagram  of  Con.nections  of  the  Daysohms  Safety 
Welding  Device. 

on  a  scaffold,  for  instance,  he  may  be  startled  into  falling 
off  it.  More  serious  is  the  actual  danger  to  life  incurred 
when  the  welder  is  working  on  .sliips  or  in  boilers,  or  in  other 
places  where  the  presence  of  moisture  and  large  metal  sur- 
faces ensures  his  being  in  intimate  contact  with  earth  j  under 


such  conditions  a  pressure  of  100  volts  alternating  would  be 
likely  to  give  a  fatal  shock.  Hence,  in  a  memorandum  on 
electric  arc  welding  by  the  Factory  Department  of  the  Home 
Office  last  year  (Form  329,  price  3d.  net),  it  was  recom- 
mended that  all  such  work  should  be  carried  out  with  direct 
current  only,  and  that  if  alternating  current  were  used,  the 
responsible  persons  should  take  special  precautions.  A  foot- 
note referred  to  the  possibility  of  reducing  the  open-circuit 
pressure  to  a  maximum  of  25  volts,  which  would,  of  course, 
be  harmless. 

Obviously,  a  device  effecting  this  object  would  remove  the 
objection  to  a.c.  welding;  Messrs.  Daysohms,  I/TD.,  of  66, 
Southampton  Row,  W,C.l,  applied  themselves  to  the  problem, 
and  have  produced  a  very  simple  and  ingenious  apparatus 
which  is  applicable  to  all  fiystems  of  a.c.  arc  welding.  More- 
over, it  is  easily  portable,  and  can  be  coupled  up  to  the  ordi- 
nary welding  plant  whenever  work  has  to  be  undertaken  under 
the  "  special  risks  "  referred  to  in  the  memorandum. 

The  connections  of  the  device  are  shown  in  fig.  1.  It  con- 
.sists  of  a  small  transformer  t,  with  a  secondary  pressure  of 
25  volts,  an  automatic  switch  s  and  a  resistance  icoil  ii,  all 
enclosed  in  a  case  fitted  with  a  handle  (fig.  2).  The  switch 
lever  i,  is  shown  in  the  open-circuit  position,  in  which  it  con- 
nects the  terminal  1  of  the  tran.sformer  t  to  the  welding  elec- 
trode; if  an  adju.stable  choker  is  in  use  it  is  in  circuit  as 
shown  at  c,  but  it  forms  no  part  of  the  safety  device.  When 
the  operator  .strikes  the  arc  with  the  25-volt  current,  the  core 
of  the  electro-magnet  M  is  pulled  up,  moving  the  switch  arm 
into  contact  with  the  terminal  2  of  the  resistance  n.  For  a 
moment  the  welding  transformer  w  is  in  parallel  with  the 
auxiliary  transformer  t  through  the  re.sistance,  but  the  con- 
tinued movement  of  the  switch  arm  breaks  contact  with  ter- 
minal 1  and  makes  contact  with  terminal  3.  short-circuiting 
the  resistance  and  connecting  the  main  transformer  w 
directly  to  the  arc.  Welding  then  proceeds  normally,  but 
.should  the  arc  be  broken  the  switch  s  instantly  returns  imder 
the  action  of  a  spring  to  its  open-circuit  position,  reducing 
the  difference  of  potential  between  the  electrodes  to  25  volts. 
The  operation  of  the  switch  in  either  sense  is  practically  in- 
.'ifantaneous.  and  the  arc  circuit  is  never  broken  on  the 
switch,   so  that   injurious  sparking  is  eliminated.    We  have 
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seen  the  duvic-e  iu  operation,  and  its  actiou  apiifaied  to  be 
quite  satisfactory;  tlie  parts  are  of  sub.stautial  coustruction, 
and  are  designed  witli  renewable  butt  contacts,  fig.  i  beinp 
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Fig.  '2. — The  Daysohms  Safety  Welding  Devicf. 

merely  diagrammatic.  By  the  adoption  of  this  device  the 
risk  to  life  indicated  by  the  Home  Office,  and  the  consequent 
liability  of  the  employer,  are  obviated. 

The  "  E.  &  D  "  Plug  Adaptor. 

The  Davis  Electrical  Co.,  Ltd..  6.  Warwick  Court,  High 
Holborn,  W.0.1,  has  designed  a  novel  and  convenient  form  of 
plug  adaptor  by  means  of  which  the  supply  to  an  electrical 
appliance  may  be  taken  either  from  a  wall  "  outlet  "  or  from 
a  lampholder.  It  is  made  in  thi-ee  parts.  The  top  or  plug 
portion  consists  of  a  disk  provided  with  a  stem.  In  this  disk 
are  two  diametrically  opposite  holes  into  which  the  pins  are 
fitted.  The  holes  are  elliptical  in  shape  to  allow  the  pins  to 
be  adjusted  to  non-standard  sockets,  and  the  pins  are  secured 


Fig.  3.— The  "  E.  &  D."  I'lug  Adaptor. 


on  the  bottom  side  of  the  disk  by  cheese-headed  screws  and 
vashers.  The  stem  has  a  locking  pin  through  its  base,  and  the 
Qisk  is  provided  with  a  stop  which  limits  the  distance  through 
which  the  central  portion  may  travel.  This  central  portion 
is  a  Hat  cyUnder  of  insulating  material  closed  at  one  end^  and 
having  a  hollow  central  portion.  In  the  closed  end  are  fitted 
two  large-headed  screws  with  washers,  and  the  wires  of  the 
flex,  connected  to  an  electrical  appliance  are  brought  through 
two  holes  in  the  collar  and  clamped  imder  the  heads  of  the 
screws.  The  bottom  portion  is  similar  to  the  top  of  an  electric 
lamp,  but  it  also  has  two  plungers  projecting  into  the  interior 
of  the  fitting.  ITie  contact  terminals  are  foimed  by  two  large- 
headed  screws.  The  assembly  of  the  three  portions  is  illus- 
trated in  fig.  3.  When  in  use  in  coniunction  with  a  wall 
outlet  the  pina  are  inserted,  and  the  central  portion  is  turned, 
80  that  the  clamping  screws  are  in  contact  with  the  bases  of 
the  pins.  The  plungers  are  then  in  contact  with  insulating 
material,  and  therefore  out  of  action.  To  adapt  tho  socket  for 
i supply  from  a  lampholder  the  central  portion  is  pressed  down 
and  turned  until  tho  clamping  screws  mako  contact  with  the 
pltmgers;  in  this  case  the  two  pins  are  rendered  ineffective, 
so  that  there  is  no  danger  of  shock. 

An  Electrical  Gas  Lighter. 
A  simple  form  of  gas-lighter  has  been  put  on  the  market 
by  Mr.  0.  Mayfield,  of  3,  Duchess  Eoad,  Clifton,  Bristol.  It 
consists  of  an  attachment  to  an  ordinary  pocket-lamp  bat- 
tery, the  spring  terminal  of  the  latter  being  used  as  a  switch : 
when  the  circuit  is  closed,  a  small  spiral  of  wire  is  raised 
to  a  red  heat,  capable  of  igniting  a  gas  flame.  The  device 
appears  to  be  of  Gennan  origin. 


New  Electric  Cookers. 

We  have  received  particulars  of  two  new  designs  of  electric 
cookers.  The  first  (fig.  4)  shows  one  of  the  latest  deeigne- 
put  on  the  market  by  C.arro.n  Company.  Falkirk.  N.B.  This 
is  constructed  of  cast  iron  and  mild  steel,  double- 
cased  and  lagged.  The  oven  is  16  in.  wide,  16  in.  deep,  and 
It  in.  high,  clear  cooking  space,  with  plain  and  grid  shelves. 
The  two  elements  are  fitted  at  the  sides  of  the  oven  ;  these  are- 
well  prottx-ted  and  easily  removable,  they  are  of  1..5  kW  each. 


Fig.  4.— a  New  "  Oaehox  "  Cooker. 


The  oven  is  surmounted  by  a  boiling  hob,  which  contains- 
two  8-in.  diameter,  1-kW  hot  plates  controlled  by  three-heat 
switches.  Between  the  oven  and  the  boiling  platea  is  a  SI  in. 
by  9  in.  grilling  chamber.  Tlie  grill  element  is  of  1.'25  kW^ 
and  has  one  heat  only  controlled  by  a  single  pole  rotary  switch. 
Behind  the  grill  is  the  wiring  chamber,  in  which  all  the  cou' 
nections  are  iiiade :  it  aUo  contain^   tii^^s  f.ir  the  varioue  cir- 


cuits. Access  is  gained  to  the  conueclioiis  by  liflmg  the  hob, 
which  is  hinged.  The  whole  is  mounted  on  four  cast-iron  legs. 
Tho  second  design  is  that  of  the  Falkirk  Iron  Co.,  Ltd.. 
Craven  House.  Kingsway.  W.C.'J.  Tho  illustration  (fig.  o) 
shows  the  completely-fitted  cooker.  It  is  provided  with  white 
enamelled  skirting  and  plate'  rack,  a  large  glass  dixir  in  the- 
oven,  nickel-plated  top,  side  fuses,  and  white  enamelled  feet. 
Every  switch  is  plainly  marked  to  indicate  its  function- 
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ir.lSS.     "  Ignition    arranj 
Xancheiier.     June    21si. 

17.14y.     "  Electrically  driven   rotary    pump."    J.  \V.  Fiower.     June  21sl.  * 

17,150.  "Galvanic  batteries."  L.  Fuller  and  Kulkr'b  United  likclrii 
iWorks,    Ltd.    June  21st. 

17,101.  "  Starting  switches  for  motor.cars,  &c."  C.  .\.  N'andervell  and 
.C.  A.  Vandervell  &  Co.,   Ltd.    June  31st. 

17,161.  "  Manufacture  of  nietal  filaments  for  electric  incandescent  lamps." 
.General  Electric  Co.,    Ltd.     June  21st.     (Germany,  July  13lh,  la21.) 

17,1£S.  "  Transformation  of  crystal  structure  of  drawn  wires  of  tungsten, 
.ic."    General   Electric   Co.,    Ltd.     June   21st.     (Germany,  July    13th,    1921.) 

17,lt)3.  "  Manufacture  of  tungsten,  &c."  General  Electric  Co.,  Ltd.  June 
^Isl.     (Germany,    Julv    13th,    1921.) 

17,1(>1.  "  Wireless  receiver."  British  Thomson-Houston  Co.,  Ltd.,  and 
K.  C.  Clinker.    June  21st. 

17.165.  "  Methods  of  coating  glass  surfaces."  British  Thomson-Houston 
.Co.,   Ltd.    (General   Electric  Co.).     June  21st. 

17.166.  "  Electric  ship  propulsion  systems."  British  Thomson-Houston  Co., 
Ltd..  :ind   D.   E.  Jewitt.     June  21st. 

17,171.  "  Tables,  &c.,  for  supporting  wireless  telegraph,  &c.,  inslallnlions.  ' 
r      riainardinquer.     June    2l5t.     (France,    March   21st.) 

17.181.     ••  Electric     switch."     Gr^_  E.     Morley.     June    22nd. 

17. IS).  "  Commutators,  &c.,  for  motor  vehicles,  S:c."  1".  .S.  Lomax,  T. 
.Moorcroft  and    G.   H.    Whitehead.    June  22nd. 

17,195.  "Holding  coils  of  wire  for  wireless  telegraphv,  &c.'  J.  H.  L. 
Bridge.    June  22nd. 

17.214.     "  Electric    clocks."     P.    T.    Rcid.     June   22nd. 

17,224.  "Advertising  devices."  Indicators,  Ltd.,  and  E.  F.  Perrin.  June 
^nd. 

17,227.     "  Electrical    photographv."     D.    Charles.     June   22nd. 

17.232.  "Thermionic    valves."  '  \V.    R.    Bullimore.     June    22nd. 

17.233.  "Thermionic   valves."     W.    R.   Bullimore.     June   22nd. 

17,236.  "  Switching  apparatus  for  telephone  exchange  svstems."  Coventry 
.Automatic  Telephones,   Ltd.,  and    F.  R.    McBerty.     June  Snd. 

17,241.    "  Variable    inductances."    E.     Mallett    and    R.     Marx.    June    22nd. 

17,248.  "  Telephonic  receivers  for  wireless  telegraphy."  K.  Papoulchian 
and    L.   J.    B.    Verdier.     June    22nd.     (France,    September    9th,    1921.) 

17.252.  "  Advertising  signs,    &c."     J.    C.    Round.     June  22nd. 

17.253.  "Electric    water   heaters."    A.    H.    Pullan.    June    22nd. 
17,265.    "Thermionic   valves.    &c."    S.    G.    Frost.    June   22nd. 

17,308.  "  System  of  winding  inductance  coils  for  wireless  telegraphv,  &c." 
A.  Rothchild.     June  23rd. 

17,335.  "  Telephone  exchange  systems."  Western  Electric  Co.,  Ltd. 
(WestM-n   Electric    Co.,    Inc.).    June   23rd. 

17,337.  "  Oil-immersed  electric  switches,  circuit  breakers,  &c."  W.  A. 
■  Coates   and    Metropolitan- Vickers    Electrical  Co.,    Ltd.    June   23rd. 

17.352.  "  Couplings  for  electric  ceiling  fans."  H.  O.  Burge  and  Cronipton 
and    Co.,    Ltd.     June  23rd. 

17.353.  "  Grip    socket    for    electric  conduits."     F.    Rawlings.     June  23rd. 

17.358.  "  Filaments  for  electric  incandescent  lamps."  British  Thomson- 
.  Houston  Co.,   Ltd.    (General  Electric  Co.).     June  23rd. 

17.359.  "  Sealing  in  wires."  British  Thomson-Houston  Co.,  Ltd.  (General 
.Electric  Co.).    June  23rd. 

17,375.  "  Electric  switches,  circuit  breakers.  &c."  Ferguson.  Pailin,  Ltd., 
and    'G.    Pailin.     June   23rd. 

17,384.  "  Devices  for  protecting  conductors  of  electric  machines  against 
losses  due  to  eddy  currents."  T.  Lehniann.  June  23rd.  (France,  June  2Srd, 
1921.) 

17,386.     "  Surface   wiring   systems."     T.   H.   Martin-Harvev.     June  23rd. 

17,393.  "Electrical  apparatus."  Radio  Communication  'Co.,  Ltd.,  and  J. 
-Scott  Taggart.     June  23rd. 

17.397.     "  Burglar    alarm    svstems."     H.    E.    Revnolds.     June   23rd. 

17.410.     "Telephonic   and   telegraphic  devices."     A.    R.   Angus.     June   24th. 

17.414.    "Sparking   plugs."    J.   Grainger.    June   24th. 

17,418.  "  Containers  for  dry  batteries."  G.  T.  Challenor  and  Efandem  Co., 
Ltd.    June  24th. 

17.427.  "  Induction  systems  of  internal-combustion  engines."  S.  L.  Bailey. 
June  24th. 

17.428.  "  Process  for  manufacture  of  coating  of  the  dielectric  of  condensers." 
E.    PfiBner.    June    24th.     (Germany,   July    5lh,    1921.) 

17,436.  "  Electrically-operated  apparatus  and  advertising  or  displ.iy  devices." 
.C.  M.  Brown  and    H.  G.   Cocks.    June  24th. 

17,438.  "  inductance  coils."  Igranic  Electric  Co.,  Ltd.,  and  A.  H.  Mackley 
and  W.  S.   Pyrah.    June  24th. 

17,452.     "  Lamps  for  motor-cars.  &c."    T.  B.  Jones.     June  24th. 

17,460.  "  Dvnamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric  Co.).    June  24lh. 

17,476.  "  Crystal  detectors,  &c.,  for  wireless  telegraphy  and  telephonv." 
■S.   L.   Forbes.     June   24th. 

17.481.  "  Inter-valve  and  telephone  transformers  for  wireless  receiving 
apparatus."    C.  F.   Elwell.  Ltd.,  and  B.   E.  G.   Mittoll.    June  24th. 

17,487.  "  Electric  lampholders."  W.  A.  Clark,  A.  A.  Lines,  and  H.  G. 
Longford.     June   26th. 

17.511.  "  Electric  condensers."  W.  .^.  Brooke  and  W.  A.  McKillop. 
June  26th. 

17.512.  "  .\djustable  electric  condensers."  W.  A.  Brooke  and  W.  A. 
McKillop.    June  26th. 

17.513.  "  Electric  reactances."  W.  A.  Brooke  and  W.  A.  McKillop. 
June  26th. 

17.514.  "  Electric  rheostats."  W.  A.  Brooke  and  W.  A.  McKillop. 
June  26th. 

'  17,526.  "Controllers  for  wireless  telegraphy,  &c."  H.  .Mavnard  and  D.  G. 
Morris.     June  26th. 

17,627.     "  Method    of    generating    electricity."     W.     H.    Cowlev.     June   26th. 

17,534.     "  Wirelc-is    receivers,   &c."     E.    Kerwin.     June   26th. 

17,562.    "  Radiometers."    L.    H.    S.    Clarke    and    S.   Russ.    June  26lh. 

17,.565.  "  Wireless  sisnalling  svstems."  E.  H,  Armstrong.  June  26lh. 
.iLnitcd    States,.  June   27th,   1921.)  ' 

17,-577.  "  Method  of  diminishing  risk  of  back  ignition  in  series-conncrted 
rectifiers."  Akt.  Gcs.  Brown,  Boverl  et  Cie.  June  26th.  (Switzerland,  July 
.2nd.  1921.) 

I7,.)88.  "  R(si*..-,nrr  .l..vices  and  welding  wires."  A.  E.  Waller.  June  26th. 
(United    Stat.-s,    July    Cth,    1921.) 

17,592.  "  Recording  apparatus  for  radio-communication."  A.  Colleye.  Juno 
■2fith.     (Belgium,    August    30th.    1921.) 

17..59B.  "  Elcctro-mcchanlral  controlling  svstems."  Soc.  des  Elablissemcnts 
Oaumont.     June  28th.     (France,   Julv   22nd,    1921.) 

17.647.    "Trolleys    for  .l.clric  tr.imways."    W.   Lawrence.    June   27th. 

17.a;i.  "  Electric  motor.*."  M.  Kawarada  and  T.  Yamamoto.  June  27th. 
(Japan.   July    4th.    1921.) 

17,661.     "  Electric  apparatus  for  recording  sound."    A.  F.  Sykes.     June  27th, 

17,067.  "  .Apparatus  for  converting  a  uniform  energy  flux  into  a  wave-form 
energy  flux."    H.  Baron    (Signal   Ges).    June  27th. 

17,668.  "  Electro-magnetic  vibrators,  telephones,  &c."  Signal  Ges.  June 
27th.     (Germany,  August  Isl.  1921.) 

17.677.  "  Control  of  electric  motors  lor  traction."  T.  Ferguson  and  .Metro. 
politan-Vickcrs  Electrical    Co.,    Ltd.    June  27th. 

17.678.  "  Alternating-current  motor."  E.  Welssberc.  June  27th.  (Ger- 
many. July  Ist.    1921.) 

17,683.  "  Flexible  conductor  cable,  with  dr^vice  for  connecting  electric  lamps, 
.Ic.  with  high-tension  lines."    A.  Parrow.    June  27lh. 

17.6S4.    "  Electrolytic    apparatus."    A.     S.    John.    June    27lh. 


17,695.  "  .\pparatu3  for  applving  curative  treatment  with  a  radio-active 
-ubstance."    A.  Muguct.    June  '27th.     (France,  June  28th,  1821.) 

17,698.  "  Telephone  systems  and  apparatus."  Western  Electric  Co.,  Ltd. 
June  27th.     (United  States,  July  21st.  1921.) 

17,703.     "  Electric  variable   condensers."     .\.    E.  Chapman.     June  27th. 

17,724.  "  Vacuum  tubes  or  valves  of  the  .\udion  type."  J.  P.  Prangnell. 
June  27th. 

17.734.     "\Galvanic  batteries."    G.  Oldham  and  J.  Oldham.    June  27th. 

17,736.  "  .Automatic  spring  switch  for  electric  circuits."  F.  Burr.  June 
28th. 

17,758.  "  Contaci  breakers."  R.  Bosch  Akt.  Ges.  June  28th.  (Germany, 
February    11th.) 

17,788.  "  Electric  arc  welding."  A.  E.  McCarthy,  H.  Martin,  ,mh1  L.  J. 
Steele.    June  28th. 

17,800.  "  El.-clru-magnelic  remote-control  apparatus."  W.  B.  Dale.  R.  A. 
Hopkinson,    and   J.    Hopkinson    &    Co.,   Ltd.     June  28th. 
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ation."     J.     Scott 


34,316.     "  Signalling    systems,     especially     radio     cc 
Taggart.    December  4th,    1920.     (181,400.) 

34,918.  "  Electric  heating  apparatus."  C.  G.  Nobbs,  Junr.  December  10th, 
1920.     (181,405.) 

35,618.  "  Signs  and  advertising  devices."  T.  .Sapp.  December  18th,  1920. 
(181,409.) 

987.  "  Submarine  cables  for  telegraph  or  telephone  purposes."  .Siemens 
Schuckertwerke  Ges.  February  1st,  lalS.  (Patent  of  addition  not  granted.) 
(157,121.) 

988.  "Cables  yvith  uniform  gradation  of  M,\tag<-  drop."  Siemens  Schuck- 
ertwerke Ges.  September  6th,  1919.  (Patent  of  addition  not  granted.) 
(157,122.) 

1,080.  "  Radio-dynamic  receiving  systems."  J.  H.  Hammond,  Junr.  July 
31sl,    1917.     (157,208.) 

4.410.  "  Electric  rotary  converter,  with  variable  ten-ion."  K.  Bruynde. 
February    5th,    1920.     (158,894.) 

4,578.  "  Change-over  or  syvitch  mechanism  suitable  for  revolution  direction 
indicators  and  like  purposes."  Siemens  Bros.  &  Co.,  Ltd.,  and  F.  Turner. 
February  9lh,    1921.     (181,417.) 

5,144.'  "Terminal  pieces  for  electric  conductors."  H.  B.  Cornish.  Feb* 
ruary    15th,    1921.     (181,428.) 

7,019.  "  Electrically-propelled  vehicles."  J.  P.  Kemp.  .March  3rd,  1921. 
(181,432.) 

7,205.  "  Distributing  brush-holder  for  magnetos."  Soc.  des  Moteurs  Salm- 
son    (Systeme    Canton    Unne).     March    27th,    1920.     (161,162.) 

7,551.  "  Telephone  exchange  system."  Western  Electric  Co,,  Ltd.  (Western 
Electric    Co.,    Inc.).     March    9lh,    1921.     (181,464.) 

7,571.  "  Loud-speaking  telephone."  Siemens  and  Halske  Akt.  Ges.  March 
Oih,    1920.     (159,897.) 

7,574.  "  Supporting  machines  and  other  structures."  W.  Eccles,  H.  L. 
Guy,  and  MeKopolitan-Vickers  Electrical  Co.,  Ltd.    March  9th.  1921.    (1B1,457.) 

7,698.  "  Loud-speaking  telephones."  Siemens  and  Halske  .Akt.  Ges.  March 
10th.   1920.     (Addition  to  159,897.)     (159,904.) 

7.778.  "  Electric  current  regulators."  W.  Langdon  Davies  and  A.  .Soanies. 
.March    11th,    1921.     (181,470) 

7,819.  "  Providing  electric  cables  with  distinguishable  yvrappings  for  the 
various  leads."  H.  .Sefton-Jones  (Deutsche  Kable  Industrie  Ges.).  March  lllh, 
1921.     (181,473.) 
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A  CORRESPONDENT  fliaws  attention  in  this  issue  to  a 
f|uestion  raised  at  the  recent  I.M.E.A.  Convention — 
whether  supply  authorities  should  be  given  power 
to  compel  the  observance  of  wiring  rules,  such  as 
those  formulated  by  the  Institution  of  Electrical  Engi- 
neers. This  is  a  very  important  matter,  on  which  con- 
flicting views  are  held  amongst  the  supply  authorities 
tliemselves;  as  Mr.  Pur.se  pointed  out,  the  power  coiii- 
lianies  are  rigidly  opposed  to  compulsory  rules,  and 
many  munici])al  authorities  side  with  them,  but  the 
I.M.E..4.  voted  in  favour  of  compulsion.  At  present, 
with  certain  exceptions,  the  supply  autliorities  are  not 
entitled  to  impose  any  rules  at  all  upon  contractors  or 
consumers;  if  an  installation  complies  with  the  simple 
conditions  prescribed  in  the  Electric  Lighting  Acts,  the 
supplier  is  compelled  by  law  to  connect  it  to  the  mains. 
Subject  to  tlie  e.\ceptions  referred  to  above,  local  rules 
are  enforced  only  by  bluffing  on  the  part  of  the 
authority,  and  the  I.E.E.  rules  similarly  are  in  no  sense 
compulsory,  except  when  they  are  specified  by  the  owner 
of  the  installation  himself.  These  and  other  points  were 
I'lilly  explained  by  .Mr.  Charles  X.  Baker,  electrical 
engineer  to  the  London  County  Cimncil,  in  a  forceful 
article  wliich  we  publislied  in  our  issues  of  April  18th 
and  25th,  1919. 

We  are  strongly  in  favour  of  the  adoption  of  one 
standard  set  of  wiring  rules;  local  conditions  of  climate, 
itc,  are  practically  uniform  throughout  tiie  country, 
so  far  as  indoor  wiring  is  concerned,  and  there  is  no 
justification  for  the  use  of  differing  sets  of  rules.  There 
;ire,  however,  important  considerations  to  he  taken 
into  iiccount  wjien  the  question  of  comptdsion  is  raised. 

In  the  first  place,  compulsion  implies  inspection  :  to 
set  up  obligatory  rules  without  appointing  inspectors 
to  see  that  they  are  carried  into  effect  would  be  futile. 
Are  the  supply  authorities  prepared  to  undertake  the 
duties  of  inspection  whilst  work  is  in  progress?  Jr  so, 
will  they  seek  powers  to  charge  fees  for  such  inspection/ 
— tiiey  possess  no  such  powers  at  present.  If  the  verdict 
(if  tlie  inspector  is  adverse,  presumably  the  installation 
will  not  be  connected  to  the  mains,  and  the  owner  will 
htive  to  compel  the  contractor  to  rectify  the  defects. 
U  lieic  tlie  supply  autliority  lias  a  wiring  tlepartment. 
tlicie  will  by  a  suspicion  that  the  inspector  treats  its 
work  more  leniently  than  that  of  the  rival  outside  con- 
tractors— complaints  are  already  common  enough  that 
the  wiring  department's  installations  are  connected 
without  denmr,  whilst  the  scales  are  heavily  weighted 
against  the  contractors'. 

By  fees,  rectifications,  and  tlelays,  obstacles  may  tlms 
b;  placed  in  the  Way  of  the  development  of  the  domestic 
load,  which  is  of  the  first  importance  to-day — ami 
g»(idness  knows,  there  are  quite  enough  obstacles  to  its 
tk'vdopment  already.  In  our  issue  of  .-Vpril  'jritii.  I!U9, 
we  emphasi.scd  the  urgent  necessity  of  facilitating  con- 
nection to  the  mains:  "A  new  pltase  in  the  history  of 
electricity  siipi>ly  is  opening  before  us.  Let  us  cast 
away  all  liamjiering,  unnecessary  restrictions,  and 
welcome  the  new  consumer ;  make  his  path  easy,  and 
abandon  the  tradition  which  requires  that  he  shall  tight 
his  way  through  the  wire  entanglements  anil  pitfalls 
which  have  embarrassed  him  up  to  now.  The  supply 
undertakers  are  tlie  servants  of  the  public,  not  their 
masters," 
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Another  important  matter  is  the  tenor  of  the  wiring 
rules  themselves.  The  adoption  of  compulsory  rules  at 
once  calls  for  a  material  reduction  in  their  rigour; 
optional  rules  may  be  formulated  ii\  accordance  with 
ideals,  but  compulsory  rules  must  conform  with  prac- 
tical possibilities  and  be  simple  and  elastic.  Comment- 
ing on  the  article  by  Mr.  C.  H.  Wordingham  in  our 
issue  of  .September  17th,  1920,  we  expressed  the  view 
that  the  standard  of  wiring  .set  up  by  the  l.E.E.  rules, 
admirable  as  they  were,  was  far  in  excess  of  reasonable 
requirements — thousands  of  installations  which  broke 
the  rules  in  all  directions  had  given  satisfaction  for 
long  periods  of  years,  and  still  gave  satisfaction.  Mr. 
Wordingham  held  that  the  rules  should  be  graded — 
those  eitant  aimed  at  securing  the  very  highest  class 
of  work,  and  were  well  enough  for  important  installa- 
tions, but  they  were  far^too  stiff  for  the  small  hovise  ; 
hence  he  propo.sed  that  rules  should  be  drawn  up  for 
grades  "  rising  from  that  which  is  just  safe  and  the 
plainest  of  the  plain,  to  that  which  is  the  best  and  most 
elaborate  that  money  can  buy."  If  comimlsion  is 
adopted,  the  only  set  of  rules  tliat  can  be  imposed  upon 
all  and  sundry  is  necessarily  that  relating  to  the  lowest 
grade.  Tlic  wiring  rules  of  the  I.R.E.  are  now  in 
course  of  revision,  and  it  will  be  interesting  to  see 
whether  the  new  edition  complies  with  this  condition. 

Finally,  we  must  harp  again  upon  tlie  familiar  string 
— tliat  the  electricity  supply  industry  must  cater  for  the 
middle-class  and  industrial-class  house  to  the  utmost 
poKsiljle  extent.  Shoddy  wiring  is  an  evil  which  cannot 
be  condoned  :  but  any  step  which  tends  to  impose  new 
and  unnecessary  restrictions  upon  the  development  of 
th  ■  industry,  or  to  place  obstacles  in  the  way  of  the 
piospective  consumer,    must   he   strenuously   resisted. 


The  chief    feature  of    the  annual  re- 

i;iectricity  in  port  of  H.M.  Chief  Inspector  of  Fac- 
1-actories.  tories     and     Workshops     for    1921,    to 

which  further  reference  is  made  else- 
where in  this  issue,  is  its  brevity ;  only  short  sum- 
maries embodying  some  of  the  more  important  points  in 
the  interesting  and  valuable  reports  from  the  inspec- 
tors throughout  the  country  have  been  included  in  it 
liiis  ycai',  a  jirocedure  that  is  to  be  regretted. 

'i'he  chapter  on  the  genei'ation  and  use  of  electricity 
oecupies  4i  pages  only,  but  it  is  satisfactory  to  note 
that  H.M.  Senior  Electrical  Inspector,  Mr.  G.  Scott 
Ham,  confirms  the  impression  that,  in  general,  the 
quality  of  new  work  on  factory  premises  continues  to 
improve,  and  that  electrical  manufacturers  have  done 
much  to  improve  apjiaratus  and  accessories  from  the 
safety  point  of  view.  Attention  is  drawn,  however,  to 
cases  where  the  occupier,  not  possessing  technical 
knowledge,  relies  entirely  on  a  contractor  who  secures 
the  order  on  price  considerations  only,  and  sometimes 
being  incompetent  or  unscrupulous,  carries  out  the  work 
in  an  inferior  and  often  dangerous  manner.  It  should 
be  remembered  that  the  occupier,  being  responsible 
under  the  Factory  Acts,  should  be  careful  to  make  it  a 
condition  of  his  order  that  the  work  shall  be  done  in 
accordance  with  the  requirements  of  the  regulations. 

Again,  apparatus  is  not  infrequently  described  as 
"complying  with  the  Factory  Acts'  requirements," 
wliich  in  reality  has  never  been  submitted  for  the 
approval  of  the  authorities  concerned,  and  not 
only  does  not  comply  with  the  requirements,  but  is 
wrongly  constructed  in   essential  particulars. 

The  number  of  accidents  due  to  electricity  recorded 
during  the  year  covered  by  the  report  shows  a  reduction 
of  20  per  cent,  on  the  total  and  50  per  cent,  on  the 
fatal  cases,  as  compared  with  each  of  the  two  preceding 
years.  The  reduction  in  the  total  is  doubtless  partly 
due  to  the  hijrher  standard  of  electrical  work  generally, 
l)Ut  it  may  have  been  to  some  extent  influenced  by 
slackness  in  trade,  many  undertakings  having  been 
inactive  during  part  of  the  year  under  review.  The 
reduction  in  the  relative  proportion  of  fatal  cases  is 
also   snjisfactory,  but    cannot    be   regarded    as   a   per- 


manent  improvement,  as    so  much    depends    upon   the 
cliauce  circumstances  of  the  accident. 

The  reduction  in  the  fatalities  is  entirely  in  respect 
of  the  low-pressure  shock  cases;  the  nuijority  of  the 
h.p.  accidents  occurred  in  public  electricity  supply  stij- 
tions,  and  the  report  points  out  that  the  employment 
of  labourers  or  other  unskilled  persons  on  dangerous 
work  in  such  stations,  and  without  jiroper  supervision, 
is  still  far  too  prevalent.  An  actual  test  by  a  suitable 
'instrument  to  prove  that  the  conductors  have  been 
isolated  and  made  dead  before  work  is  conunenced 
thereon  is  obviously  the  safest  course  to  adopt.  Instru- 
ments specially  designed  for  that  purpose  have  already 
been  in  use  long  enough  to  prove  their  usefulness,  more 
than  one  serious  accident  having  bten  known  to  have 
l)een   prevented   thereby. 


Rubber. 


The  position  of  rubber  has  been  most 
unsatisfactory  from  almost  every  point 
of  view  since  the  end  of  the  war,  and 
values  have  declined  to  unprecedcntedly  low  levels. 
This,  of  course,  was  the  inevitable  outcome  of  the  great 
expansion  in  the  production  of  plantation  rubber,  accen- 
tuated by  an  abnormal  depression  in  the  general  trading 
conditions  of  the  world.  The  natural  result  was  the 
creation  of  an  enormous  accumulation  of  surplus  stock, 
tlie  quantities  in  London  alone  at  the  beginning  of  this 
month  totalling  well  over  71,000  tons,  compared  with 
about  09,000  tons  a  year  ago,  and  about  23,000  tons  two 
years  ago.  In  addition  to  the  stocks  in  this  country, 
large  stocks  are  believed  still  to  exist  in  America.  The 
obvious  corrective  to  this  position  would,  of  course,  be 
to  restrict  production,  but  although  untiring  efforts 
have  been  expended  in  order  to  secure  concerted  action 
towards  that  end,  the  obstacles  to  be  overcome  have  up 
to  the  present  prevented  any  tangible  result.  Planta- 
tions with  a  low  producing  cost,  which  could  sell 
rubber  without  loss  at  or  about  current  market  figures, 
se-  little  to  be  gained  by  restricting  output  for  the 
benefit  of  those  less  favourably  placed,  which  might 
b'  forced  out  of  action  altogether  if  economic 
forces  were  permitted  to  have  free  play.  Another  and 
probably  greater  difhculty,  however,  has  been  th.it  of 
liringing  the  producing  interests  in  the  Dutch  East 
Indies  into  line  with  those  in  British  possessions. 
Latterly,  the  Dutch  planters  have  shown  decidedly  more 
willingness  to  co-operate,  and  this  has  led  to  a  consider- 
ai)ly  more  hopeful  feeling  in  rubber  trading  circles.  So 
far,  the  low  price  does  not  seem  to  have  done  much  co 
stimulate  consumption,  but  no  doubt  the  generally  ad- 
verse condition-;  of  trade  in  every  description  of  goods, 
and  tlic  chaotic  condition  of  Europe,  are  partly  to  be 
blamed  for  tiiis.  America  is,  of  course,  the  largest  con- 
sumer, and  the  excellent  demand  in  evidence  in  the 
motor  industry  there  ought  to  mean  a  good  consumption 
foe  tires.  Efforts  have  been  made  to  discover  and 
encourage  new  uses  for  the  commodity,  and  as  the 
economic  and  commercial  conditions  of  the  world 
stabilise  themselves,  the  market  should  gradually  feel 
the  benefit,  more  especially  if  the  proi)osals  for  curtail- 
ment of  production  are  carried  into  effect.  There  is, 
however,  a  lot  of  rubber  to  be  absorbed  before  the  posi- 
tion can  be  regrarded  as  healthy. 


TuK    appearance  of   the  third   report 
Legislation        of     the     Departmental     (Home     Offire) 
on  Industrial       Committee     on    Lighting     in    Factories 
Lighting.         :iiiil    Workshops,    an    abstract   of    which 
will     be  found   elsewhere   in    this    issue, 
marks    a     new     stage     in     progress    toward     legislation 
on    industrial   lighting.      The    Committee   has    already 
recommended   that  the  omission  of  any   requirement  on 
this   point   in   the    l'"actory    Acts   should    be    rectified    by 
the   insertion   of   statutory   provisions    requiring   "  ade- 
ipiate  and  suitable  lighting  "   in  p-eneral  terms.      It  has 
also  specified  minimum  values  of  illumination  necessary 
in  the  interests  of  safety,  and  has  dealt  with  such  mat- 
ters  as  glare,    flicker,     and    troublesome    shadows     in 
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general  terms.  It  has  recently  had  under  consideration 
the  more  complex  question  of  defining  the  conditions  of 
illumination  necessary  for  the  actual  carrying-on  of 
work.  Briefly,  the  conclusion  arrived  at  is  that  mucli 
more  experience  is  needed  before  legal  minima  for  this 
purpose  can  be  laid  down.  Instead  of  that,  the  Com- 
mittee prefers  merely  to  make  recommendations,  indi- 
cating good  modern  practice,  for  a  very  comprehensive 
list  of  industrial  processes,  prior  to  more  detailed  inves- 
tigations being  made  in  which  the  industries  concerned 
should  share.  There  is  little  doubt  that  all  the  recom- 
mendations of  the  Committee,  based  as  they  are  on 
actual  tests  in  many  factories,  will  prove  easy  to  complv 
with,  and  the  moderate  course  it  has  adopted  is  justified 
by  the  fact  that  industrial  lighting  has  improved  very 
greatly  since  its  work  was  commenced.  In  order  to 
avoid  hardship,  legal  minima  for  working  illumination 
would  presumably  have  to  be  fixed  on  the  low  side  ;  thej- 
might,  therefore,  actually  have  tlie  effect  of  impeding 
further  progress.  The  educational  propaganda  of  tlie 
Illiiiiiinating  Engineering  Society  has  created  a  general 
lielief  in  tlie  practical  value  of  good  lighting,  and 
managers  of  factories  and  workers  should  readily  accept 
recommendations  made  in  their  interest.  What  is 
chiefly  needed  in  the  future  is  further  educational  work 
s>  that  tlie  fundamental  principles  of  good  lighting 
may  lie  more  clearly  understood. 


As  the  result  of  an  agreement  be- 
R  all  way  fioods  tween  the  Federation  of  British  Indus- 
Rates,  fries  and  the  English  and  Welsh  rail- 
way companies  regarding  reductions 
in  the  rates  for  the  carriage  of  goods  on  railways,  there 
will  now  be  no  need  for  the  promised  inquiry  by  the 
Kailway  Rates  Advisory  Committee  into  the  application 
of  the  Federation  for  a  50  per  cent,  reduction  in  the 
increase  over  the  pre-war  rates.  Both  parties  are  to  be 
congratulated  on  the  arrangement  that  has  been  come 
to,  which,  in  the  circumstances,  must  be  regarded  as  a 
fair  compromise.  The  arrangement  is  a  general  reduct- 
tion,  to  come  into  force  on  August  1st,  1922,  on  nier- 
I  liandise  traffic  by  goods  train,  so  that  the  rates  will  be 
7.")  per  cent,  above  the  rates  in  operation  on  January 
14th,  1920,  in  place  of  100  per  cent,  as  at  present,  this 
to  apply  to  both  class  and  exceptional  rates.  Any 
concessions  already  made  which  bring  the  rate  below 
75  per  cent,  above  the  corresponding  rate  in  1920  will 
remain  unaffected  by  this  settlement.  The  flat  rate  in- 
creases are  to  be  reduced  as  follows  :1s.  to  6d. ;  9d.  to 
4d. ;  and  6d.  to  3d.,  the  remaining  3d.  rate  being  un- 
ali'ected.  The  rate  for  smalls  will  be  reduced  from  150 
|ier  cent,  to  100  per  cent,  over  the  1920  rate. 

The  parties  to  this  arrangement  agree  not  to  make 
application  for  a  general  alteration  to  come  into  opera- 
tion before  July  31st,  1923,  and  this  will  give  the  railway 
companies  ample  opportunities  to  test  the  wisdom  of  re- 
ducing rates  with  a  view,  not  only  to  stimulating  trade 
generally,  but  also  to  increase  their  own  traffics.  Theie 
is  little  doubt  that  trade  in  this  country  is  severely 
handicapped  by  high  railway  freights,  and  anyone  in 
doubt  of  that  statement  need  only  refer  to  the  proceed- 
ings before  the  Railway  Rates  Advisory  Committee  when 
the  new  classification  was  being  investigated.  That 
particular  inquiry  did  not  include  the  fixing  of  actual 
rates,  which  was  a  matter  to  be  dealt  with  thereafter.  'I'he 
compromise  now  made  merely  improves  tlie  present  posi- 
tion whicii  it  must  be  confessed  the  railway  com]>anies 
have  shown  considerable  reluctance  to  modify,  having 
got  their  increases  when  the  railwa3-s  wei'e  under 
Government  control.  Since  then,  however,  there  have 
been  considerable  reductions  in  wages  and  raw  materials 
without  any  corresponding  advantage  to  the  trader. 
It  used  to  be  regarded  almost  as  a  joke  that 
goods  could  come  from  many  hundreds  and  even 
thousands     of     miles     from     overseas     more     cheaply 


than  they  could  be  transported  a  few  miles  within 
the  confines  of  Great  Britain,  but  the  fact  is 
that  to-day  there  are  innumerable  such  cases,  and  it 
IS  high  time  that  the  railway  companies  were  brought 
into  a  little  more  intimate  relationship  with  the  real 
needs  of  the  trade  of  the  country.  In  America,  there  is 
that  close  relationship  already,  and  there  are  instances 
in  which  the  rates  from  the  Atlantic  to  the  Pacific  border 
have  been  reduceil  considerably  in  order  to  enable  in- 
dustries to  meet  competition,  particularly  in  the  matter 
of  export  trade.  After  all,  dullness  in  trade  is  reflected 
in  the  railway  revenue,  and  the  railways  cannot  be 
regarded  in  any  other  light  than  as  an  integral  part  of 
the  whole  industrial  fabric  which  i.s  the  foundation  of 
national  life.  Although  there  are  ahuost  continuous 
complaints  of  bureaucratic  control,  it  is  pleasing  to 
note  that  there  are  two  outstanding  instances  of  official 
control  which  can  be  claimed  to  have  justified  them- 
selves. The  one  is  the  appointment  of  the  Electricity 
Commissioners,  and  the  other  the  organisation  set  up 
under  the  Railways  Act,  for  we  are  convinced  that  but 
for  the  fair  and  impartial  manner  in  which  the  Railway 
Rates  Advisory  Committee  has  carried  out  its  duties, 
we  should  not  have  found  the  railway  companies  quite 
so  get-at-able  as  they  have  been  lately.  The  happen- 
ings since  the  passing  of  the  Railway  Act  have  done 
much  to  bring  the  railways  and  industry  into  closer 
touch,  and  this  should  go  a  long  way  toward  removing 
the  anomalous  state  of  affairs  which  too  often  exists  in 
which  the  cost  of  freight  within  our  own  shores  bears 
an  altogether  disproportionate  relationship  to  the  value 
of  the  article,  quite  apart  from  the  considerations 
applying  to  export  trade  or  competition  at  home  with 
imported  goods.  As  we  liave  already  mentioned,  the 
present  modification  affects  the  charges  now  being  made, 
but  in  connection  with  tlie  new  classification,  which  is 
almost  complete,  there  is  to  be  a  new  schedule  of  charges, 
the  object  of  which,  together  with  the  classification,  is  to 
sweep  away  so  many  exceptional  rates.  It  was  tiic 
original  intention  to  get  rid  of  these  altogether,  but  it 
was  soon  found  to  be  impracticable,  and  when  the  new 
schedule  of  charges  is  published,  it  will  be  found  th;it 
there  are  still  some  exceptional  rates.  This  new  sche- 
dule, however,  will  not  come  into  operation  for  some 
time,  as  is  evidenced  by  the  agreement  now  made  em- 
bodying an  undertaking  that  no  application  shall  l>e 
made  for  a  general  modification  to  come  into  force  before 
July  31st,   1923. 


In    the    speech    which   Mr.   H.   Hirst 
A  Call  to         delivered  at  the  annual  meeting  of  the 
Lahour.  (Jeneral  Electric  Co..  Ltd.,  on  Tuesday. 

he  was  careful  to  dwell  upon  the  im- 
portant fact  that  the  ill-effects  of  an  industrial  dispute 
are  felt  long  after  it  has  been  settled  between  the  parties 
immediately  interested.  The  moulders"  strike  still  exer- 
cises its  baneful  influence,  as  do  also  the  coal  trade  dis- 
turbances, while  tlie  engineering  lock-out  has  left  conse- 
quences in  it.s  trail  which  will  take  some  time  to  over- 
come. In  this  respect  the  speech  is  a  great  call  to  Labour 
(o  do  its  utmost  to  wipe  out  the  consequences  of  our 
industrial  disagreements*.  However  efficient  sales 
organisations  may  be,  they  cannot  succeed  if  the  produc- 
tive side  of  the  business  is  at  a  standstill  or  is  going 
slow,  or  if  purchasers  are  unable  to  place  orders. 
There  ftre  many  other  reasons  why  manufacturing 
companies  have  not  been  able  during  the  past  year  to  give 
the  same  volume  of  employment,  or  distribute  tlie  same 
amount  of  profit,  as  formerly.  We  commend  the  speech 
to  the  careful  attention  of  all  our  readers.  The  speaker, 
like  other  industrial  leaders,  does  not  anticipate  a  very 
rapid  revival  in  the  general  trade  in  everything  elec- 
trical, but  he  is,  as  he  always  was.  an  optimist  in  legard 
to  the  future  of  the  electrical  engineering  industry, 
especially  if  the  nation  can  be  induced  to  see  the  neces- 
sity for  supporting  home  industries. 
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THE     NERVES    OF     THE     NATIONS. 

The  Romance  of  the  Submarine  Cable. 


By    ROLAND     BELFORT. 


Thk  forthcoming  celebration  of  tlie  Eastern  Telegraph 
Companies'  Jubilee  has  brought  into  sudden  and  weil- 
meriteJ  prominence  the  world's  submarine  cable  sys- 
tem. 2\ever  jet  has  the  general  public  quite  realised 
the  universal  scope  and  vital  importance  ol  what  manv 
eminent  authorities  consider  the  greatest  scientitic 
achievement  of  the  nineteenth  century.  The  conception 
of  the  cable  will  surely  rank  in  the  world's  history  with 
the  discovery  ol  gravitation,  the  discovery  of  America, 
the  circumnavigation  of  the  globe,  and  other  epoch- 
making  developments  that  have  marked  the  world's  pro- 
gress. 

The  Cable  as  Federator. — From  the  Imperial  stand- 
point, the  cable  has  proved  of  fundamental  importance. 
Certainly  it  has  been  a  dominating  factor  in  that  pro- 
blem of  imperial  federation  which,  once  a  nebulous 
aspiration,  became,  during  the  Great  War,  a  living 
manifestation  of  the  unity  and  strength  of  the  British 
Empire.  Future  historians  will  probably  comment  upon 
the  curious  fact  that  this  framework  of  federation  was 
mainly  due  to  the  first  Sir  John  Pender,  who  happened  to 
be  a  Manchester  man,  a  Free  Trader,  and  a  prominent 
and  active  figure  in  those  industrial  and  social  circles 
where  Imperial  expansion  was  regarded  with  a  certain 
suspicion. 

There  is  no  need  to  dilate  upon  the  services  rendered 
to  the  Press  by  the  cable.  Again,  diplomatic  and 
financial  crises  may  now  be  generated  with  greater 
suddenness  than  formerly,  but  they  are  often  averted 
with  greater  ease,  thanks  to  the  possibilities  of  instant 
cable  intercommunication.  As  Lord  DuSerin  once  re- 
marked to  me :  "  The  cable  has  transformed  the  most 
distinguished  Ambassadors  into  mere  Foreign  Office 
clerks,  charged  w'th  the  execution  of  the  Foreign  Secre- 
tary's orders."  Problems  that  involved  months  for 
their  solution  are  now  solved  in  a  few  days.  More  than 
once  the  cable  has  averted  the  imminent  danger  of  war 
between  this  country  and  certain  others. 

Famous  Cable  Pioneers. — While  the  cable  has  been 
developed  by  many  brainy,  farsighted  men,  British  and 
foreign,  it  is  generally  agreed  that  the  founders  of  the 
first  Atlantic  cable  and,  later  on.  the  Eastern  Telegraph 
combination's  world-wide  system,  must  be  credited  with 
the  premier  position  among  these  hardy  pioneers.  For 
Sir  John  Pender  and  his  associates  persisted  when  others 
weakened;  by  their  success  they  provided  the  British 
Empire  and  the  world  generally,  with  a  vital  nervous 
system  without  which  federation  could  not  have  come 
into  being  and  so  rapidly  developed  into  the  mighty  in- 
strument of  civilisation  which  to-day  excites  the  admira- 
tion— sometimes  the  envy — of  the  world.  History  is 
there  to  prove  the  unique  services  rendered  by  our 
universal  cable  system  during  the  Great  War,  in  rapidly 
rallying  our  scattered  naval  forces ;  transmitting  our 
secret  diplomatic  instructions;  facilitating  the  move- 
ments of  British  and  Colonial  troops;  protecting  our 
financial  and  commercial  interests  and  everywhere  main- 
taining British  prestige  and  puissance  throughout  this 
mighty  struggle. 

The  Cable's  Influence  on  Finance. — Long  before  the 
war,  the  cable  had  revolutionised  the  world's  pominerce, 
reducing,  in  international  dealings,  the  elements  of 
uncertainty  and  risk  :  simplifying  the  complicated  pro- 
blems of  international  marketing;  evolving  world  prices 
and  the  system  of  forward  contracts.  New  markets  were 
created  and  developed  which,  without  the  cable,  would 
not  to-day  exist.  The  cable  ronqjletely  metamorphosed 
the  Stock  Exchanges  of  London  and  New  York,  creating 
in  the  former  .a  distinctly  .\inerican  market,  with  a  big 
volume  of  business.  The  Atlantic  companies  gave  the 
arbitragists  a  five-niinute  service,  as  compared  with  the 


Government's  one-hour  service  between  Loudon  and 
Paris.  Generally  speaking,  the  finances  of  the  world 
have  been  beneficially  influenced  by  the  cable;  prices  and 
values  have  been  regulated  with  a  precision  and  a, 
delicacy  never  before  known;  Londoil  lias  been  further 
strengthened  in  its  position  as  the  world's  unchallenged 
financial  centre.  As  for  industrial  and  commercial 
aliairs,  the  cable  has  facilitated  and  expedited  these 
transactions — now  conducted  with  a  rapidity  and  a 
secrecy  which  have  created  new  values  and  standards. 

What  a  calamity  for  the  world  should  certain  omni- 
potent cable  magnates  suddenly  decree  the  universal 
severance  of  this  spinal  cord  of  civilisation  i 

British  Cable  Supremacy . — Certainly,  France,  Ger- 
many and  America  have  made,  during  tha  past  twenty 
years,  commendable  efforts  to  exploit  submarine  cables 
on  a  limited  scale,  and  they  have  also  furnislied  some 
brilliant  financial,  diplomatic  and  administrative  talent 
in  cable  enterprise.  But  it  still  remains  true  that, 
despite  this  laudable  ambition  and  cordial  co-operation, 
they  have  been  compelled  to  depend  mainly  upon  the 
British  for  their  cables,  repairing  ships,  scientific  and 
mechanical  equipment,  and  even  for  many  super-smart 
operators.  Thus  the  British  may  fairly  claim  that  by 
their  bull-dog  pluck,  capacity  for  "hanging  on" 
against  all  odds,  their  inventive  genius  and  financial 
daring  they  have  contributed  the  lion's  share  towards 
the  development  of  these  nerves  of  the  nations. 

While  the  sun  never  sets  on  the  British  Empire, 
never  can  it  rise  without  illuminating  the  ruddy,  cheer- 
ful features  of  the  ubiquitous  cable  expert — manager, 
electrician,  or  operator.  "  Follow  the  flag  "  is  their 
motto.  That  means,  of  course,  the  tour  of  the  world. 
In  no  profession  is  there  greater  need  for  personal  de- 
votion and  initiative — qualities  which  have  never  been 
rare  among  our  cablists.  1  have  seen  proofs  of  this  in 
many  countries,  among  the  chiefs,  the  managers,  the 
scientific  staff,  the  men  of  the  cable-laying  and  repairing 
sliips,  and  also  the  general  oody  of  operators.  "  Carry 
on!"  whatever  the  difficulty  or  danger.  No  riots, 
native  risings,  earthquakes,  or  cyclones;  no  cold,  heat, 
iir  fever  have  ever  been  allowed  to  divert  the  cablist  from 
liis  duty.  In  this  attractive  service,  rich  in  romance, 
a  resourceful  mind,  a  caj.acity  for  prompt  action,  pel  • 
sonal  courage,  aud  an  unflinching  devotion  to  duty  are 
the  commonplaces  of  a  profession  in  which  are  brought 
into  play  the  finest  qualities.  There  is  no  occasion  to 
look  elsewhere  for  the  source  of  the  success  enjoyed  by  the 
cable  since  its  incep'tion. 

The  Men  that  Never  Sleep. — For  over  fifty  years  the 
recorder  "  slip  "  has  ahnost  solved  the  problem  of  per- 
petual motion — countless  thousands  of  miles  of  "  slip  " 
liave  been  used  in  tracing  the  millions  of  messages 
flashed  beneath  tlie  mysterious  deiiths.  Our  sentinels  of 
Empire 

"  .  .  .  unsleeping. 

While  Earth  rolls  onward  into  Light, 
Through  all  the  world  their  watch  are  keeping. 
And  rest  not  now  by  day  or  night." 
As  a  former  cablist,  now  operating  in  another  sphere, 
I  record  with  pleasure   tiiat    if    the   staff    lias    developed 
this  admirable  loyalty  and  zeal  it  is  largely  due  to  the 
fact  that  the  great  captains  of  the  cable  have  ever  been 
constant   in    their   solicitude  for  the   welfare,    comfort, 
and  even  tlie  jtersonal  enjoyment  of  their  men.  wherever 
stationed.     And,  the  more  isolated  or  dreary  the  station, 
the  greater   their  solicitude  :   generous    salaries,   ample 
leave,    pension    at    65,    luxurious    quarters,    and    every 
f;;(ility  for  rest,  study,  and  recreation. 

Tlie  young  iiian  fortunate  enough  to  secure  .i  c;il)Ie 
a[qiiiintmeiit      not  an  easy  feat,  so  attractive  is  the  ser- 
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vice — and  going  ubrcxiJ,  may  tiiu;kf  sure  of-  a  hearty  wel- 
come everywhere.  He  always  tiuds  pleasant  companion- 
ship, a  tine  mess,  reading  rooms,  billiard  rooms,  cricket, 
golf,  and  tennis  grounds,  facilities  for  boating,  and 
often  a  concert  hall  or  theatre.  Never  is  he  really 
isolated;  He  gets 'the  latest  news  from  all  parts  of  the 
world  red-hot — often  before  his  fi-iends  in  England. 

The  Perfect  Globe-Trotter.  —  Cablists  explore  the  remot- 
est corners  of  the  earth  in  the  practice  of  their  profes- 
sion. Every  globe-trotter  knows  them  ;  the  more  isolated 
the  station  the  more  hospitable  its  hosts.  The  cablist 
plays  football  or  cricket  in  Cornwall,  haunts  the  gay 
boulevards  of  Hayre,  Brest,  and  Marseilles,  bathes  in  the 
Red  Sea,  and  drinks  of  the  waters  of  the  Nile.  He  can  go 
further  East  to  Aden,  Bombay,  Zanzibar,  Mozambique, 
or  Madras ;  or  to  the  Far  East,  anywhere  between 
Colombo  and  New  Zealand.  Many  placidly  pursue  the 
even  tenor  of  their  career  in  London,  Penzance,  Water- 
ville,  Valentia,  or  even  Weston-super-Mare.  Others  are 
buried  away  in  isolated  spots  like  St.  Pierre  Miquelon, 
where  they  are  popularly  supposed  to  get  nine  months' 
winter  and  three  months'  fog,  varied  by  a  glimpse  of  the 
sun  every  blue  moon  I  Some  drag  out  a  weary  existence 
among  the  snows  of  Kamschatka  or  the  reeking  jungles 
of  the  Malaysian  Islands.  There  are  torrid  stations  in 
the  Red  Sea  where  it  rains  about  once  a  year,  and  damp 
spots  like  Hong-Kong,  where  fungi  grow  in  your  boots 
during  the  night.  Along  the  coasts  of  Africa  and  South 
America  may  be  found  horrible  fever  traps  where  the 
white  man  lives,  as  the  Scotsman  is  alleged  to  joke,  with 
exceeding  difficulty.  In  the  Far  East  there  are  also  some 
ver}'  trying  stations,  planted  on  savage  coasts  and  lonely 
islands  far  from  the  track  of  civilisation. 

The  Cablist  Afloat. — One  of  the  most  attractive 
branches  of  the  cable  service  is  certainly  that  connected 
with  the  making,  laying,  and  repairing  of  these  pre- 
cious links  of  civilisation.  In  no  department  of  human 
effort  is  there  anything  more  fascinating  than  the  pro- 
cesses by  which  a  big  ocean  cable  is  made,  laid,  and  re- 
paired. Such  operations  connote  scientific  and  mechani- 
cal skill  of  no  mean  order  ;  a  gift  for  organisation  and 
a  talent  for  the  management  of  men  working  under 
abnormal  and  even  dangerous  conditions.  British 
pluck,  resource,  and  ingenuity  bordering  on  genius 
have  seldom  been  developed  and  displayed  to  greater 
advantage  than  during  these  operations.  In  cable- 
repairing  our  men  have  always  enjoyed  undisputed 
supremacy.  I  have  known  several  foreign  experts  who 
attempted  this  work,  but  their  record  was  not  brilliant. 
One  not  only  failed  to  repair  his  own  cable,  but  broke 
one  belonging  to  another  company.  A  certain  foreign 
cable  remained  unrepaired  for  quite  a  year,  because  the 
company's  ship  could  not  raise  it.  On  the  other  hand, 
British  cable  captains  have  scored  some  legendary  suc- 
cesses. Although  immense  progress  has  been  made  in 
electrical  science,  cable-repairing  still  remains  compli- 
cated, uncertain,  dangerous  work.  The  ship  itself  costs 
about  £100,000;  its  maintenance  in  constant  readiness 
for  sea  is  expensive;  then  there  is  the  element  of  luck. 
A  steamer  may  leave  harbour  in  brilliant  weather ;  hook 
the  broken  ends  of  a  cable,  and  effect  a  speedy  repair. 
Or  she  may  steam  out  of  port  in  a  howling  storm  or 
thick  fog ;  fail  to  locate  the  cable  ;  wearily  drag  the 
ocean  for  weeks  without  getting  a  "  bite."  Even  if  the 
cable  be  hooked,  it  may  rise  almost  to  the  surface,  sud- 
denly snap  and  "  swish  "  into  the  sea  with  a  thud  which 
sickens  both  technicians  and  navigators.  The  "  Anglo  " 
Co.  oiue  spent  about  £95,000  and  quite  a  year  in  rc- 
jiairing  one  of  its  cables.  Atlantic  cables  are  broken  by 
ships'  anchors,  icebergs,  whales.  Four  cables  were  once 
broken  simultaneously  by  a  terrible  "  seaquake." 

When  it  is  considered  that  repairing  oiierations 
iiivolviuL!'  till'  iimst  intricate  navigating  manivuvres, 
iiu'cliiniirMl  U-As  ;irMl  delirate  electrical  cxpci'iinents '.ire 
rimduclcd  in  niid-cn'can,  during  stormy,  foggy  weatlier. 
light  in  the  track  of  ocean  Hyers  or  icebergs,  its  dangers 
can  be  readily  understood.  Yet  accidents  are  not  fre- 
i|nent ;  repairs  are  usually  promptly  effected  :  .'ill  hands 
work  zealously  by  day  and  by  night.     One  cable  engi- 


neer, seeing  the  cable  fouled  by  the  propeller,  jumped 
into  the  sea  and  cleared  it,  although  .sharks  were  cruib- 
ing  around.  Such  incidents  are  fairly  common.  This 
lioly  zeal  explains  the  success  of  cable-repairing  despite 
tiemendous  difficulties,  disasters,  and  disappointments. 

Foreigners  as  Cable  Experta. — Foreigners  envy  us  this 
universal  cable  system,  which  makes  of  London  a  vast 
giamophone,  registering  and  announcing  almo.st  simul- 
taneously every  important  event  as  it  occurs.  To  us  must 
the  world  look  for  the  latest  news,  for  we  usually  get  it 
first,  and  act  as  a  sort  of  news  clearing  house  for  all 
other  nations,  especially  in  shipping,  Llojds  having  a 
wonderful  service  from  all  parts  of  the  world.  Thus, 
not  only  does  Britannia  rule  the  waves,  but  she  also 
controls  the  ocean  depths. 

Men  of  many  nationalities  are  engaged  in  cabling. 
but  only  in  limited  numbers,  and  they  rarely  equal 
British  operators  in  either  speed  or  accurac)'.  Even 
American  cable  companies  usually  employ  British  opera- 
tors, their  telegraphists,  although  extremely  clever, 
never  having  quite  caught  up  with  us  in  cable  telegraphy. 
My  experience  is  that  the  foreigner,  apart  from  the 
American,  fails  to  appreciate  the  immense  importance 
of  speed  and  concentration  in  a  profession  wherein 
"  rush  "  is  the  essence  of  the  contract.  "  To-morrow 
will  do."  However,  in  this  respect,  they  are  now  mak- 
ing considerable  progress,  stimulated  by  the  example 
of  the  British,  in  cable-making,  laying,  and  working. 

Evohition  of  the  Cable. — \Vhen,  in  1851.  Brett  sub- 
merged his  first  26  miles  of  caijle  beneath  the  waters  of 
the  Straits  of  Dover  his  audacity  was  regarded  as  more 
than  the  freakish  exploit  of  a  madman — the  scheme  was 
described  as  a  veritable  swindle,  engineered  by  some 
greedy  London  promoter.  That  cable  pioneer  never 
dreamed  that  this  "  swindle  "  would  develop  into  a 
vast,  universal  industry  with  about  330.000  miles  of 
cable;  an  army  of  25.000  men;  a  fleet  of  over  forty 
ships,  vast  establishments  and  valuable  real  estate  all 
over  the  world.  Brett,  who  experienced  such  diflBculty 
in  raising  his  modest  capital,  would  have  marvelled  at 
the  £60,000,000  now  invested  in  cable  enterprise,  and 
the  imposing  array  of  financial,  scientific,  and  adminis- 
trative talent  now  engaged  in  maintaining  and  develop- 
ing this  magic  "  girdle  round  about  the  earth." 

The  Pluck  of  the  Pimieers. — No  estimate  of  the  cable 
position  can  be  practical  or  eq»iitable  unless  special  con- 
sideration be  accorded  to  the  fact  that  the  world's  cables 
have  been  financed,  manufactured,  laid,  repaired,  and 
worked  bv  brainy,  resolute,  resourceful  capitalists  and 
scientists,  notably  the  Fenders  and  their  associates  in  all 
departments.  They  firmly  believed  in  the  potentialities 
of  submarine  cables  from  the  outset,  when  sceptics  were 
in  the  majority.  Generally  speaking,  this  grand  work 
lias  been  done  without  much  British  Governmental  sup- 
jiort.  In  the  early  days  no  Government  would  have 
undertaken  such  risky,  uncertain,  novel  work.  \N1ien 
the  pioneers  stepjied  in  where  our  State  mandarins 
feared  to  tread,  the  general  public  rather  scoffed  at  them 
as  visionary  enthusiasts,  "  eager  to  throw  their  money 
into  the  sea."  Disraeli  nicknamed  Pender  "John 
Spender."  For.  when  irretrievable  failure  threatened 
the  second  Atlantic  cable,  and  other  capitalists  were  sick 
and  weary  even  of  the  word  "cable,"  John  Pender 
pluck ilv  saved  the  situation  by  his  personal  guarantee 
of  .£250.000.  Sucii  superb  confidence  naturally  inspired 
li(i]ie  and  eniulation  and  stamped  John  Pender  as  a 
leader  of  men— a  financier  of  exceptional  daring. 
(To  be  concluded.) 


1  iifht  Without  Heat.— Oenion^lratioiis  of  a  Jevuc  for  the 
pioilii.tioii  of  ■colli  lifllil."  which  were  weutly  given  before 
a  Hn.iip  of  international  .scientists  by  Mr.  M.  .T.  Rittenith,  a 
1.0S  .'Vn^'oles  inventor,  have  arou,sed  great  interest  in  tne 
\mericiin  kiuema  world.  "  Cold  light  "  is  claimed  to  !v  pure 
\\liite  and  .so  free  from  heat  that  even  highly  uiflauimable 
lilins  can  bo  subjected  to  it  for  hours  without  fear  of  burn- 
ing.—Euenin^r  News. 
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CALCULATING      CURRENTS     IN     A     MESH- 
CONNECTED     THREE-PHASE     CIRCUIT. 


THE  INCORPORATED  MUNICIPAL  ELECTRICAL 
ASSOCIATION. 


By  ALFRED   STILL, 
Professor  of  Electrical  Desijru.  Purdue  University,  Indiana,  U.S..\. 

Althoigh  the  following  graphic  solution  of  a  three-phage 
problem  is  remarkably  simple,  the  writer  has  no  knowledge 
of  its  having  been  published. 

Probhm. — Given  the  magnitude  and  phase  relations  of 
the  three  line  currents  supplying  a  three-phase  mesh, 
calculate  the  magnitude  and  phase  relations  of  the  currents 
in  the  mesh. 

Crraphii-  Sofution. — Draw  the  vectors  Oi,,  of,  and  Oi,  to 
represent  in  magnitude  and  phase  the  three  line  currents 
shown  in  the  diagram  of  connections.  Locate  the  points 
1,  2,  and  8  on  these  lines,  so  that — 


01  = 

02  = 

03  = 


and  draw  the  triangle  1,  2,  3.     Then — 


1,  2     = 

2,  3     = 

3,  1      = 


where  i„,  i/,  and  r^  are  the  currents  in  the  three  branches  of 
the  mesh,  as  indicated  on  the  diagram  of  connections. 


J'root. — .Since  the  vectorial  addition  of  the  three  currents 
in  the  mesh  must  be  zero,  we  have — 

)a  +  ih  +  i,  =  0      (1) 

From  the  diagram  of  connections  it  is  seen  that — 

I.  =  '"  -  ' (2) 

and  1,  =  J;,  —  i„ (3) 

Subtracting  (3)  fiom  (2),  we  have  — 

1,  -  I,  =  2  i„  -  (r,,  +  I,.), 
but  it  is  seen  from  etiuation  (1)  that — 
)(,  +  Jc  =   -   in, 

whence  i,  —  i,  =  3  ;„, 

and  i„  =   A  _  h.. 

3  8 

It  is  obvious  that  Bifflilar  e.xpreasione  will  be  obtained  for 
the  currents  !&  and  i,. 
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Sub'Station   Equipment  including  Automatic   Contrcil. 

By  R.  A.  Chattock. 

City    Elfctriivil    Engineer.    Birmingham.       (Abstract.) 

(Coiiiliidcd  from  page  64.) 

Automatic  Upehation  oi*  Sub-Stations. 

The  apparatus  should  be  designed  to  automatically  control 
the  .starting  and  stopping  ot  the  sub-station  plant,  as  required 
by  thf  dcMiauds  of  the  system.  For  a  single  unit  feeding  into 
a  network  the  control  is  effected  by  the  pressure  of  supply 
on  the  line.  When  this  falls  to  a  pre-deteruiiued  figure  owmg 
to  the  increased  deinanil.  a  relay  is  operated  which  start.s  the 
sequence  of  operations  which  .start  up  the  unit  (.)f  plant. 

For  a  numlter  of  units  feeding  iijto  a  network  it  would  ap- 
pear that  the  control  would  be  better  determined  by  the. 
auiount  of  current  that  is  being  supplied  from  the  group,  in- 
dividual units  l)eing  cut  in  when  this  rises  to  a  pre-deter- 
niined  amount  and   cut   out  again   as  it   falls. 

In  each  case  it  is  advisable  to  allow  a  time  lag  of  about 
live  minutes  before  the  control  actually  operates,  in  order  to 
allow  for  temporary  variations  which  caii  be  satisfactorily 
met  by  the  plant  on  circuit  for  short  periods.  This  applies 
especially  to  automatic  sub-station  plant  used  for  traction 
purposes. 

For  the  rotary  converter  the  controls  are  numerous  and 
complicated.  In  the  case  of  an  induction  motor-generator  a 
number  of  these  devices  can  be  dispen.sed  with.  In  the  case 
of  the  mercut7  arc  rectifier,  some  of  the  protective  devices, 
such  as  heated  bearing  control,  field  regulating  control,  &c., 
could  be  still  further  disijensed  with  and  the  automatic  ar- 
rangements simplified  in  consequence. 

Since  July,  19-21,  the  Birmingham  electric  supply  depart- 
ment has  had  a  trial  mercury  arc  rectifier  running  at  the  Har- 
borne  sub-.station.  and  has  developed  an  automatic  system  of 
control  which  has  been  in  operation  for  some  months  with 
entire  satisfaction.  The  rectifier  is  run  as  a  .single  unit  m 
parallel  with  the  storage  battery,  and  is  left  in  circuit  day 
and  night.  Should  a  serious  overload  or  external  short  cir- 
cuit occur,  the  apparatus  automatically  cuts  out.  and  thi' 
automatic  starting  mechanism  comes  into  oi>eration,  first 
clasing  the  a.c.  oil  switch,  then  striking  the  mercury  arc  m 
the  cylinder,  and  closing  the  dirert-current  switch.  Shoulr 
the  external  troulilc  still  be  on.  it  trips  out  again,  and  this 
is  repeated  three  tiijics  iij  all,  after  whi  h  the  apparatus  is 
cut  out  permanently. 

The  load  on  this  sub-station  dixi's  not  require  more  than  one 
set  at  a  time  in  parallel  with  the  battery,  .so  that  it  has  net 
yet  been  necessary  to  develop  the  starting  and  stopping  ar- 
rangements controlled  by  the  total  load  going  out  from  tli'- 
sub-station.     The.se  can.  however,  be  added  when  required. 

The  apparatus  is  left  on  circuit  and  the  attendants  are  with- 
drawn from  the  sub-statioij  at  night  time  and  at  week-ends, 
the   station   being  run   as  a  two-shift   station. 

The  automatic  apparatus  was  thoroughly  tried  out  for  a 
considerable  time  on  external  resistance  load,  and  was  found 
so  satisfactory  that  it  was  put  on  circuit  and  the  staff  eventu- 
ally cut  down. 

The  remainder  of  the  paper  is  devoted  mainly  to  typical 
sub-station  lay-outs. 

The  cost  of  a  sub-station  containing  rotary  converter  plant 
of  4.000  kW  capacity,  with  a  battery,  is  given  as  £79.7.S2.  and 
with  an  annual  converted  output  of  9,200.000  kWli  the  work- 
ing cost  per  kWh  .sent  out  is  0.3o6d.  A  static  transfonner 
sub-station  of  "jO  to  100  kW  costs  £fi  per  kW. 

For  power-factor  correction,  on  a  25-cycle  circuit,  the  cost 
nf  condensers  is  £9  9s.  per  kV.\.  and  of  Kapp  vibrators 
£3  12s.  per  kVA. 

DrscnssioN. 

Mr.  S.  ■!.  Watson  (Bury)  said  that  a  speed  of  5(K(  r.p.m. 
was  sound  practice  a  few  years  ago.  but  now  1,000-kW 
rotaries  were  running  at  1.000  r.p  m..  consequently  costing 
less,  and  havine  a  slightlv  higher  efficiency.  Prices  generallv 
had  fallen  rapidly  since  the  date  given  in  the  paper,  and  to- 
day a  complete  rotary  equipment  cost  less  than  f'f  pe'-  k^\'. 
Relf-synchroniwing  Votaries  had  advantages;  they  could  be 
run  up  and  put  on  load  within  half  a  minute.  'J'hey  were 
also  far  less  sensitive  to  .short-circuits  on  the  high-nre.ssure 
side,  which  threw  rotary  converters  out  of  synchronism. 
With  recard  to  the  comparison  between  n.c.  and  d.c.  dist'-i 
bution.  Mr.  Watson  thought  the  former  far  the  better:  tlw 
onlv  advantages  of  d.c.  were  the  use  of  batteries  and  the 
facility  for  regulating  the  sneed  of  motors. 

Mr.  S.  F.  FRnnr.N  (Sheffield)  said  it  wa«  quite  impossible 
to  cive  a  cheap  and  abundant  snpplv  of  electricity  on  a  large 
scale  on  the  systems  advocated  in  the  paner:  the  capital  out- 
lay was  very  large.  .\  cheap  .supply  could  lie  given  only  '  v 
the  static  transfonner  svstem,  which  also  overcame  flie 
dilTi<-ulfy  of  voltace  regulation.  Tn  Sheffield  thev  used  con- 
crete for  sub-stntion  hnildintrs  and  ironclad  switchgear:  the 
whole  building  cost  only  fl-W.  No  kiosks  were  used,  the 
same  construction  being  suitable  on  a  small  scale,  and  ll.OtK' 
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volts  could  be  handled  without  difficulty.  A  J,4UU-k\\'  a.c-. 
sub-station  cost  only  ±"2  or  ^3  per  k\V.  Batteries  were  out 
of  the  ruuuinf,'.  In  Sheffield  the  power  factor  was  poor  at 
slack  time.s,  but  when  the  town  got  bu.sy  it  improved  at 
once.  Individual  cases  of  low  power  factor  were  dealt  with 
separately. 

Mr.  W.  H.  Ai,.4B.iSTER  (Melbourne)  e.xpressed  his  pleasure 
at  attending  the  Convention,  and  remarked  that  the  corre- 
sponding a8.s<jciation  in  .\ustralia  was  .<Mi;illfr  in  number,  but 
the  members  had  ten  tinins  as  far  to  travel.  He  gave  par- 
ticulars of  the  sub-station  practice  of  Melbourne,  being  in 
general  agreement  with  the  author  of  the  paper.  In  an  area 
of  '2,000  by  i.iJU  yards  the  d.e.  load  amounted  to  12,000  k\\  ; 
he  was  installing  a  new  .^ub-station  with  three  2,000-k\\' 
rotary  converter  sets,  but  without  a  battery.  He  thought 
that  0.3.50d.  per  kWh  was  an  appalling  cost;  perhaps  it  was 
partly  due  to  the  u.se  of  a  battery.    He  was  using  a  5,000-kW 

•  frequency  changer,  50  to  i->  cycles,  for  railway  supply,  and  a 
13,()00-kW  set  w'as  on  order  for  the  Victorian  Governmeut. 

Mr.  K.  B.  Mitchell  (Glasgow)  agreed  with  the  first  two 
speakers,  and  regretted  the  necessity  of  supplying  direct  cur- 
rent. He  thought  that  batteries  in  sub-station.s  were  not  justi- 
fied, on  account  of  the  cost.  .\  1..5(KI-kW  mercury  arc  rectifier 
with  three  cylinders  had  been  installed  at  Glasgow;  difficulties 
had  been  met  with,  but  would  be  overcome  by  the  makers  m 
time.  They  were  using  '25-cycle  current  for  lighting  in  spite 
of  the  flicker.  He  approved  of  power-factor  correction,  and 
had  found  Kapp  vibrators  satisfactory. 

Mr.  R.  L.  MoiiiilsoN  (Brown,  Boveri  &;  Co.)  said  that  his 
firm  had  produced  satisfactory  I'otary  converters  to  work 
at  1,500  volts,  50  cycles.  Seven  designed  for  the  Midi  Eail- 
way  were  to  have  a  continuous  output  of  7.50  kW.  but  in 
view  of  their  overload  capacities  they  were  really  normal 
l,'200-k\V  machines.  The  two-hour  rating  was  1,1'25  k\V, 
and  the  five-minute  rating  '2,'250  kW ;  the  no-load  pressure 
had  to  be  1,650  volts,  and  the  .speed  was  7.)0  r.p.m.  The  no- 
load  losses,  on  tlie  1.200-kW  ba,sis,  were  '2.75  per  cent.  '1  he 
specification  required  the  machines  to  withstand  five  consecu- 
tive short-circuits  at  one-minute  intervals;  in  fact,  60  short- 
circuits  were  applied  to  the  first  machine  at  that  ;;ate,  ajjd 
the  .set  stood  up  to  the  test  perfectly,  150  short-circuits  being 
applied  in  all.  Flashing  was  almost  ab.sent,  and  no  flash- 
barriers  were  used.  On  the  l.'200-kW  basis  the  efficiency  w-as 
95  per  cent,  at  full  load,  93  per  cent,  at  half-load,  and  i^9  per 
cent,  at  quarter-load. 

At  this  point  the  discu.ssion  was  cut  short,  and  Mr.  R.  .\. 
Chattock,  in  reply,  said  that  reliability  was  of  supreme  im- 
portance, even  at  greatly  increa.<ied  cost.  That  was  a  guid- 
ing principle  in  Birmingham — hence  the  use  of  batteries. 
which  wei-e  a  necessity  for  maintaining  continuity  of  supply. 
They  were  rated  at  20  to  30  per  cent,  of  the  capacity  of 
the  plant  in  a  sub-station  and  carried  on  while  tiie  plant  was 
restarted  after  a  mishap.  In  Birmingham  the  power  factor 
was  gradually  falling:  the  tariff  was  on  the  kW  basis,  and 
it  was  difficult  to  change  to  the  kVA  one,  s<i  that  they  would 
have  to  face  power-factor  correction  themselves.  For  a  cer- 
tain small  section  of  the  area  a  1..5tX1-k\V  frequency-changer 
was  being  installed.  The  cost  stated  for  the  battery  sub- 
station did  not  include  that  of  the  building.  Tlieir  one-cylinder 
250-kW  mercury  arc  rectifier  gave  no  trouble,  working  m 
parallel  with  other  plant,  and  offering  no  difficulty  in  regula- 
tion. 

Mr,  R.  Ij.  Morrison,  who  was  asked  to  forward  his  re- 
marks for  publication  in  the  Proceedings,  informs  lis  that 
lielow  half-load  the  rectifier  .shows  to  advantage,  lie'cause  its 
Muarter-load  efficiency  is  usually  within  1  or  2  per  cent,  of 
ilint  obtained  at  half-load.  Moreover,  the  efficiency  improves 
!i  <'our.se  of  time.  The  smallest  rectifier  manufactured  is  a 
iitO-amp.  size,  which,  at  the  basic  pressure  assumed  by  !Mr. 
'hattock,  would  give  1.50  kW.  This  is  an  extremely  satisfac- 
tiiry  size:  one  is  installed  at  Ipswich,  and  several  hundred 
ire  at  work  on  the  Continent.  With  regard  to  rectifier 
prices,  full  allowance  should  in  fairness  be  made  for  the  sav- 
ing effected  a,s  regards  attendance.  Where  new  .sub-stations 
li.ive  to  be  erected  a  light  corrugated  iron  structure  or  an 
xistinc  building  can  be  utilised,  and  if  this  is  done  the 
liL'ure  indicated  for  automatically  operated  sub-stations  eoni- 
plete  will  be  below  that  of  similar  rotary  converter  sub- 
-laFions.  It  is  admitted  that  Mr.  Mitchell  lias  had  some 
liiiiible  with  one  of  his  three  cylinders:  the  other  two  are 
iM  irking  quite  .satisfactorily,  and  have  been  ttikeii  over  by 
ill  department.  These  troubles  are  "  disea.^es  of  infancy." 
"id  orily  oo'ur  in  a  small  percentage  of  ca.?es.  and  then 
almost  without  exception  during  the  first  few  weeks  of  opera- 
tion until  the  anodes  are  "  formed." 

Of  sixt<>en  sets  in  hand  for  the  Midi  Railwav  each  has  a 
rnntinnous  output  of  1  ,'200  kW  at  1,575  volts  d.c.  and  baa 
to  fulfil  the  same  conditions  as  the  seven  rotary  converters 
referred  to  above.  Recently  a  .standard  high -pressure  rec- 
tifier was  operated  for  70  con.seciitive  hours  at  3,.")00  volts  d.c, 

.  with  a  load  of  2.50  amps.  So  satisfaK-tory  were  the  results 
that  the  d,c,  pressure  was  r.aised  to  5.400  volts,  and  a  further 
continuous  run  was  mnintained  for  '24  hours  with  the  same 
current.  The  rectifier  functioned  perfectly,  there  being  no 
tendency  whatever  to  internal  fla.-shing-over.  To  prove  tlie 
suifjibility'of  the  rectifier  for  extra-hi.gh-pressure  d.c.  traction 
conditions  il  is  proposed  to  in.stall  a  trial  equipment  on  one 
»f  the  Italian  railways  at  4,000  volts  dx. 


Some  nine  months  ago  Messrs.  Brown,  Boveri,  at  their 
own  expense,  put  into  operation  a  trial  equipment  operating 
at  1,600/1,700  volts  ou  the  Beniese  Overland  Railway.  Tiic 
rating  of  the  set  at  this  pressure  is  about  8.50  kW,  while  the 
load  is  of  aij  extremely  variable  nature.  Throughout  this 
period  it  has  worked  without  a  hitch,  and  having  completed 
their  trials  the  makers  were  desirous  of  removing  the  equip- 
ment, but  the  railway  authorities  would  not  hear  of  this,  and 
have  agreed  to  purchase  it  outright.  One  very  importajit 
advantage  for  high-pressure  d.c.  electrification  is  that  whereas 
rotary  converters  must  be  placed  in  fairly  large  sizes  in  sub- 
stations located  a  fair  distance  apart,  with  the  rectitier  it  in 
pos.sible  to  utilise  much  smaller  automati'cally-operated  sets 
in  cheap  .sub-stations  at  short  intervals  along  the  line.  The 
.saving  that  will  be  effected  in  copper  alone  is  considerable. 


CORRESPONDENCE. 

Letters  rcccivril  by  us  after  5  p.m.  on  Tuesday  raunol  appear 
mitil  the  following  week.  Correspondents  should  forward 
their  comnninications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


Where  are  the  Wiremen? 

I  have  had  the  greatest  difficulty  in  getting  a  young  man 
suitable  for  general  work  in  a  sm.all  supply  station  in  th« 
south.  The  duties  consist  of  small  wiring  jobs,  overhead  line 
work,  and  making  himself  useful  generallv  in  the  station 
and  outside.  I  have  had  nearly  200  applications  on  each  occa- 
sion I  have  adverti.sed,  and  .so  far  I  have  not  been  able  t*> 
get  a  man  who  can  wire  a  job  of  a  few  lights  without  getting 
it  all  mixed  up  and  necessitating  my  te.sting  out  and  correct- 
ing it  myself. 

With  so  many  out  of  work  one  woulil  think  it  was  an 
easy  matter  to  find  a  suitable  man,  but  I  have  not  found 
it  to  be  so,  and  I  shall  be  glad  if  any  of  your  readers  who 
know  of  .such   a  man  can  personally   recommend  him   to  me. 

I  may  add  that  I  have  an  excellent  staff,  and  it  is  getting 
this  one  extra  man  that  seems  so  difficult.  I  may  also  add 
that  mine  being  a  small  station  I  am  naturally  not  offering 
some  of  the  extraordinary  wages  asked  by  some  of  the  appli- 
cants; at  the  same  time  I  am  offering  a  very  good  figura 
for  a  constant  job  for  a  handy  man. 

Engineer. 

Jidn  nth.  1922. 

The  I.E.H.'s  Outlook. 

I  agree  with  Mr,  E,  Kilbum  Scott's  contention,  as  expressed 
in  your  issue  of  May  •26th,  that  the  Institution  would  gain  if 
the  oversea  dominions  were  represented  on  the  Council,  The 
chairmen  of  Local  Centres  abroad  are  e.r-officio  members,  but 
they  are  seldom  in  London  to  attend  a  meeting  and  are  com- 
pletely unknown  to  the  majority  both  of  the  members  and 
of  the  Council ;  e.r-officio  meml)er.ship,  in  fact,  is  merely  a 
rather  empty  honour  to  the  man.  and  of  no  use  whatever  to 
the  Institution.  Overseas  trade  is  of  vital  importance  to 
electrical  engineers  professionally,  but  the  great  majority  of 
the  members  of  the  Council  are  and  always  have  been  distin- 
guished engineers  connected  for  most  of  their  lives  with  some 
one  undertaking  or  business  in  the  United  Kingdom.  The  fact 
remains  that  if  any  of  lis  unknown  returned  wanderers  were 
put  up  for  election  to  the  Council  we  should  not  get  a  score 
of  votes. 

J.  W.   Meares. 

Simla.  India,  .hine  '[^th.  1922. 


The  I.E.E.  WirinfS  Rules. 

It  was  pleasing  to  notice  that,  according  to  the  report  con- 
tained in  your  last  issue,  the  question  whether  powers  should 
be  sought  to  enable  electricity  supply  authoritie."  to  make 
the  ob.scrvance  of  wiring  rules  compulsory  to  contractors  was 
rai.sed  at  the  I.M.E.A.  Convention. 

Tlie  carrying  of  a  motion  to  bring  the  matter  to  the  notice 
of  the  Electricity  Commi.ssioners  makes  it  clear  that  this 
.\ssociation  recognises  the  importauce.  not  only  of  securing  a 
greater  margin  of  safety  for  the  community,  but  also  of  placing 
the  future  of  domestic  wiring  on  a  sound  footing. 

The  development  of  such  a  step  would,  it  is  ventured  to 
suggest,  greatly  help  to  raise  the  status  of  this  branch  of  the 
industry,  and  the  problem  should,  therefore,  receive  the  very 
careful  attention  of  all  those  whose  calling  connects  them 
with  it. 

Tlie  present  position  is  far  from  satisfactory.  Whilst  it  in 
true  that  most  undertakings  have  framed  certain  rules  and 
regulations  for  the  guidance  of  local  wiring  contractors,  to 
which  the  latter  are  expected  to  adhere,  much  controversy 
exists  in  some  quarters  as  to  whether  the  suppliers  concerned 
are  entitled  to  enforce  them  either  wholly  or  partiallv  (with  the 
possible  exception  of  those  few  who  hold  sjvcial  statutory 
powers),  and  to  tho.se  whose  business  it  is  to  test  and  connect 
in.stallations.  and  to  adjudieat*^  upon  matters  arising  tliere- 
from.  the  introduction  of  a  definite  niling  would  be  welcony*. 
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The  general  a(x:eptance  and  adoption  of  the  I.E.E.  rules 
would,  undoubt-edly,  t«nd  to  raise  the  standard  of  domestic 
wiring  in  no  small  degree,  and  should  result  in  mutual 
henetit  to  both  supphers  and  eontractois  aUke,  inasmuch  a.'- 
the  former  would  be  saved  a  deal  of  anxiety  and  annoyance. 
and  the  latter  would  have  the  advantage  of  being  in  a  position 
tc  uphold  their  reputation  for  good  work  without  fear  of 
being  undercut  in  price  by  a  less  conscientious  competitor. 

Again,  for  a  contractor  carrying  out  work  up  and  down  the 
country,  the  matter  of  making  himself  acquainted  with  the 
particular  requirements  of  a  certain  undertaking  may  have 
been  overlooked,  with  the  result  that,  unless  it  happens  that 
an  official  of  the  latter  happens  to  come  on  the  job  during 
election,  nothing  is  known  until  the  installation  is  ready  for 
connection,  and  this  fact  often  leads  to  delay  in  completing 
the  work. 

It  is  not  suggested  that  it  is  pos.>,ible  to  lay  down  hard-and- 
fast  rules  which  would  be  adaptable  in  every  instance,  as 
many  factors  are  entirely  dependent  upon  local  conditions,  but 
it  is  maintained  that  many  clause-s  could  be  so  compiled 
as  to  eliminate  much  uncertainty.  The  writer  has  experienced 
instances  where  failure  on  the  -part  of  outside  wiring  con- 
tractors to  make  themselves  familiar  with  the  particular 
requhement«  of  the  local  undertaking  has  resulted  in  con- 
siderable  inconvenience   to  all  concerned. 

In  point  of  fact,  it  is  well  to  bear  in  mind  that,  strictly 
speaking,  the  suppliers  have  no  dealings  with  the  contractors 
at  all;  their  business  is  to  supply  electrical  energy  to  thif. 
consumer,  and,  in  consequence,  they  must  approach  him 
direct  on  all  matters  relative  to  work  being  carried  out  on  his 
premises,  and  this  only  makes  the  position  more  complex. 

It  would  be  interesting  to  have  the  views  of  others  on 
this  subject. 

J.  R.  Willingham. 

l.lanelly,  .Uily  lUh,  \<m. 


Where   are  the   Young  Men  of  the  I.E.E.  ? 

The  experiences  of  "  Younger  Member  '  apparently  have 
been  unfortunate. 

Such  experiences  are,  I  am  convinced,  very  rare.  Certainly 
the  students  and  graduates  attached  to  the  Scottish  Centre 
cannot  complain  of  "  the  lack  of  recognition  and  encourage- 
ment by  senior  members  of  the  Institution."  My  own  experi- 
ence is  that  Scottish  members  do  their  utmost  to  encourage 
the  younger  members,  and  that  they  rigidly  exclude  any 
atmo.sphere  of  stiffness  from  their  meetings. 

At  the  recent  summer  meeting  in  Scotland  the  honorary 
secretary  and  the  Committee  of  the  Scottish  Centre  were 
untiring  in  their  efforts  to  make  the  younger  members, 
especially  tho.se  who  were  strangers  to  Scotland,  feel  at  home 
and  among  friends. 

The  friendly  spirit  of  the  seniors  towards  the  juniors  is,  to 
my  mind,  an  outstanding  attribute  of  the  In.stitution,  and  I 
feel  sure   I  am  not  alone  in  that  opinion. 

[n  conchLsion,  may  I  .suggest  that  junior  members  who  feel 
that  they  are  out  in  the  cold  should-  help  to  solve  their  own 
difficulties  by  going  to  the  meetings  with  an  open  mind 
unhampered  by  the  belief  that  they  are  going  to  be  treated 
m    a    "  superior  ""  manner. 

Duncan  J.  McKellar. 

(dasgow,   .hihj  \Uh.  1922. 


Careful  perusal  of  some  of  the  letters  concerning  the  above 
<]uestion  from  certain  of  your  correspondents  seem  to  convey 
i-learly  that  they  have  entirely  overlooked  the  objects  of  the 
I.E.E. 

Such  associations  as  the  A.M.E.E.,  the  S.T.E..  and  the 
E.r.E..\.  are  doing  their  utmost  to  set  a  "  first-cilass  profes- 
sion '"  upon  a  first-class  basis,  as  far  as  salaries  and  status  are 
concerned. 

The  I.E.E.  is  essentially  not  a  "  wage  wrangling  "  body, 
and  it  is  particularly  desirable,  in  the  interests  of  all  classes, 
that  it  should  not  be  so. 

It  is  quite  possible  that  some  members  can  prove  certain 
isolated  instances,  such  as  those  mentioned  by  one  or  two  of 
your  correspondents,  but  I  feel  sure  that  these  matters  could 
have  been  soon  rectified,  had  the  proper  channels  been 
explored. 

The  question  of  securing  better  positions  leads  to  the  matter 
of  applications,  and  I  was  particularly  interested  in  a  leading 
article  in  Engineering  on  June  2nd,  1922,  entitled  "  The  First 
Step."  as  I  consider  that  some  home  tniths  were  Very  vividly 
brought  out  therein. 

The  wrifeT  of  that  artiolc,  amongst  other  things,  stated  that 
"  the  task  of  the  advertiser  is  not  so  much  that  of  selecting 
.  one  candidate  as  of  finding  reasons  for  rejecting  one  hundred 
and  ninety-nine.  By  flic  time  he  has  thrown  aside  all  the 
illegible  letters,  the  misspelt  letters,  the  undated  letters,  and 
the  ill-constructed  discursive  letters,  often  covermg  several 
pages  which  do  not  read  consecutively:  the  letters  which  do 
not  give  the  age  of  the  applicant,  or  which  fail  to  state  how 
he  acquired  the  exnerienfc  which  he  claims;  tho.se  which  do 
not  say  when  he  could  take  up  [lis  duties,  if  appointed ;  thos<' 
which  say  the  candidate  would  like  to  have  more  particulars 
of  the  jofi  before  he  can  state  the  salary  he  would  ask',  and  all 


the  other  letters  which  for  various  reasons  are  unattractive  <u 
hopeless,  the  remainder,  destined  for  serious  consideration,  will 
usually  be  very  few  in  number.  A  man  who  scribbles  or  niis- 
.spells  in  a  letter  of  application  is  likely  to  be  equally  illegilile 
and  perfunctory  in  actual  work.  Those  who  do  not  trouble  ti. 
put  a  date  on  their  letters  are  rejected  not  so  much  beciiiuse 
they  have  omitted  a  date,  as  because  they  are  the  sort  of  ,  , 
people  who  omit  dates  on  records;  again,  a  man  who  cannot 
state  his  own  quahfications  clearly,  fully  and  concisely,  shows 
himself  deficient  in  the  art  of  clear  thinking  and  the  orderly 
marshalling  of  facts  in  his  mind." 

It  is  unfair  to  expect  any  chief  to  "  push  "  a  man  on  just 
be'cause  he  has  one  qualification ;  the  desirable  chiefs  are  those 
who  consider  nil  qualifications,  and  judge  aocordingly.  Many 
young  men  would  do  much  better  if  they  considered  some  of 
the  above  remarks  of  tho.se  who  deal  with  aiiplications. 


Lontloii.  Juli,  \hih,  1922. 


Kenneth  Pittaway. 


Proposed  Emigration — New  Zealand. 

I  have  just  read  !Mr.  .\llan's  advice  to  "  Inquirer  "  to  proceed 
at  once  to  New  Zealand,  in  the  Elkctricm,  Rkvihw  of  I'Vbruary 
24th.  It  would  seem  that  Mr.  Allan  has  not  tir.st-liand  know- 
ledge of  this  country,  yet  is  most  enthusiastic  in  its  praise. 
Well,  I  really  believe  it  to  l)e  a  better  place  to  live  in  than 
England,  although  the  70  in.  rainfall  is  rather  a  drawback,  but 
things  are  so  bad  here  that  I  would  advise  "  Inquirer  "  to 
wait  awhile.  Perhaps  in  100  years  New  Zealand  may  be  a 
rival  to  England  as  a  manufacturing  centre ;  just  now  it  is 
that  much  behind.  We  have  a  trifling  debt  of  nearly  200  mil- 
lions, and  I  notice  Mr.  Allan  thinks  "  able  finance  "  would 
help  us.  Personally,  I  think  finance  is  just  a  little  bit  too  able 
.sometimes.  However,  to  come  to  the  point,  a  man  w-ants  to 
be  really  keen  on  hard  work  to  do  any  good  in  New  Zealand. 
If  he  is  a  real  "  top  notcher  "  let  him  stay  away.  There  are 
more  openings  in  England  for  such  men.  If  Mr.  Allan,  how- 
ever, means  by  "  skilled  worker  "  an  artisan  who  knows  his 
work,  there  are  plenty  here  already,  and  lots  looking  for  jobs 
just  now.  That  fact  need  not  prevent  "  Inquirer  "  coming, 
as  doubtless  the  country  districts  will  presently  need  such  men 
with  the  coming  of  hydro-electricity.  This  is  slow,  and  the 
large  scheme  that  is  to  supply  .\uckland  is  to  be  in  operation 
ill  five  years,  perhaps.  That  is  contingent  upon  this  magic 
"  finance." 

By  the  way,  "  Inquirer  "  must  be  prepared  to  do  a  job  of 
navvying  if  required,  or  lend  a  hand  jacking  logs,  or  shovelling 
coal,  "riie  writer  14  years  ago  loaded  limestone  into  railway 
trucks,  and  on^e  sawed  off  16  in.  square  piles  below  water 
well  off  shore  in  a  northern  harbour.  Such  trifles  as  putting 
new  boards  into  the  bottom  of  water  races  three  miles  into 
the  bush  at  2  a.m.  in  a  gale,  with  4  ft.  of  water  running,  mil.st 
not  daunt  "  Inquirer."  If  he  has  pluck  enough  to  <lo  the.se 
jobs  he  will  be  better  in  New  Zealand,  but  if  he  cai.  earn  - 
a  living  easier  where  he  is,  let  him  stick  to  it. 

Hx=  Londoner. 

.\uckland.  N.Z. 


REVIEWS. 


Artificial  Lighi.  Bv -M.  Luckiesh.  Pp.  x -1-306;  42  illustr*- 
tions.  London :  University  of  London  Press.  Price 
12s.  6d.  net. 

At  the  outset  it  must  be  stated  that  the  author  has  cu- 
deavoured  to  provide  for  the  general  reader  and  flot  for  the 
technician;  nevertheless,  the  book  is  comprehensive  and  one 
is  enabled  to  follow  closely  the  march  of  civili,«ition  through 
the  ages  on  account  of  the  assistance  given  to  educative  and 
creative  work  l)y  the  gradually  improving  lighting  conditions. 
The  development  of  the  various  materials  and  apparatus 
used  for  the  production  of  illumination  is  fully  covered,  so 
that  the  specialist  in  any  of  the  particular  branches  of  tUe 
art  is  able  to  obtain  a  wide  outlook  and  at  the  same  time  can 
appreciate  the  great  fields  covered  in  other  directions  by  his 
brother   specialists. 

After  a  chapter  dealing  with  the  subject  in  a  summary 
and  abstract  form,  the  writer  turns  to  the  art  of  making 
fire  as  carried  out  by  primitive  man,  showing  the  progress 
made  up  to  the  present  time;  this  leads  to  the  consideration 
of  the  early  light  soui'ces,  the  multiplicity  of  devices  u.<ed 
is  striking,  and  one  is  reminded  that  there  are  to-day  niany 
peoples  who  are  still  dependent  upon  light  sources  similar  to 
those  used  by  our  forefathers.  The  pages  devoted  to  the 
ceremonial  use  of  light  indicate  the  close  connedtion  between 
religion  and  our  .subject  in  both  Christian  and  paftan  rites. 

We  then  proceed  to  the  more  modern  units,  the  oil  lamps 
of  the  nineteenth  century  being  first  dealt  with,  \yhen  more 
technical  matters  liegin  to  appear  and  assist  one  in  making 
interesting  comparisons.  Early  gas  lighting  follows  and  one 
(■an  appreciate  the  difficulties  encountered  by  'the  pioneers. 
Before   modert)   apparatus '  and    means    are    arrived    at    the 
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author  treats  U3  to  a  chapter  on  the  science  of  liyht  produc- 
tion, and  mtiuducea  the  uon-techuical  reader  to  acientihc 
terms  and  definitions;  from  the  readmg  thereof  he  should  be 
uble  to  estmmte  the  relative  cfticieucios  and  possibihties  of 
the  various  sources  available.  Ihe  chapter  on  modern  gas 
lighting  impresses  one  v\^ith  the  rapid  udvaucementii  made 
during  the  past  hundred  years,  but  etiU  more  striJung  is 
the  history  of  electric  lighting,  covered  by  the  next  two 
chapters.  Xaturally  enougli,  the  writer  treats  of  the  progress 
on  the  American  side  probably  more  fully  than  the  European, 
and  items  with  which  he  has  been  in  close  contact  are  men- 
tioned at  length,  although  in  this  country  they  may  not  have 
met  with  any  success  whatever.  Interesting  figures  indicate 
the  increase  in  the  standard  of  lighting  during  the  last  decade. 
The  embryo  inventor  can  glean  much  from  the  next  pages 
directing  attention  to  the  future,  which  completes  the  story 
from  the  production  point  of  view. 

The  purposes  to  which  ligbt  is  put  occupy  the  remainder 
of  the  book ;  again  we  are  led  through  the  historical  sequence 
so  that  we  may  better  understand  the  why  and  the  where- 
fore of  pre.^eut  day  practice.  Street  hghting,  hghthouses, 
the  use  of  artificial  light  in  warfare,  and  signalling  are  the 
headings  of  consecutive  chapters,  and  the  matter  is  sure  to 
be  of  interest  even  to  the  specialist.  In  these  days  of  econ- 
omy the  pages  dealing  with  the  co.st  of  light  should  pi'ove 
a  source  of  thought,  though  to  the  English  reader  the  Ameri- 
can values  and  costs  may  be  misleading,  owing  to  the  very 
different  conditions  prevailing  in  the  latter  country.  Some- 
what similar  remarks  apply  also  to  "Light  and  Safety"  and 
"The  Cost  of  Living."  The  chapters  on  "Artificial  Light  and 
Chemistry,"  and  "  Light  and  Health,"  contain  much  that 
may-  be  novel  to  many  readers,  but  it  is  noteworthy  that  the 
author  passes  quickly  over  the  latter  subject,  calling  atten- 
tion only  to  those  applications  of  proved  merit. 

"  Modifying  of  Artificial  Light  "  natm'ally  leads  one  to 
spectacular  lighting,  and  to  English  readers,  the  employment 
of  light  for  decorative  purposes  as  carried  out  in  the  States 
will  come  as  a  revelation.  The  abstract  is  covered  by  the 
title  "The  Expressiveness  of  Light";  church  hghting  is 
here  touched  upon,  as  is  also  stage  lighting.  To  those  who 
may  have  been  surprised  at  recent  exhibitions  on  the  London 
stage,  it  may  not  be  out  of  place  to  point  out  that  Mr.  Luck- 
iesh  himself  claims  credit  for  suggesting  such  methods  a 
number  of  years  ago. 

After  useful  hints  i-elative  to  home  lighting,  the  book  closes 
with  a  plea  that  lighting  should  be  con.sidered  as  a  fine  art, 
a  plea,  which  in  our  opinion,  is  justified,  though  we  much 
regret  that  in  thi.5  cotmtry  conditions  are,  as  yet,  much  be- 
hind those  to  he  found  across  the  Atlantic. 

Handy  reading  references  are  given  and  there  is  a  good 
index,   the   illustrations  are   well   selected,  and  should   prove 


educative  to  the  average  reader.  We  are  well  satisfied  that 
a  thorough  reading  of-  the  work  amply  repays  one,  and  we 
trust  that  it  will  meet  with   the  success  it  deserves. 


The  Eledro-Dcposition  of  Copper  and  lU  Industrial  Applica- 
tions.   By  Claude  W.  Denny,  A.M.l.E.E.    Pp.  in -r  106; 
figs.  39.    London ;  Sir  I.  Pitman  &  Sons,  Ltd.      Price 
•M.  6d.  net. 
This  is  one  of  the  volumes  in   that  excellent  series  "  Pit- 
man's Technical  Primers,"  and,  Uke  some  of  its  companions 
w  hich  we  have  read,  is  characterised  by  the  author's  skill  iq 
compressing  an  astonishingly  large  amount  of  useful,  practi- 
cal information  into  an  exceedingly  small  compass, 

Before  the  war,  industrial  applications  of  electrolytic  copper 
deposition,  apart  from  electro  refining,  were  praictically  con- 
fined to  the  production  of  electrotypes  foe  printing  blocks 
and  plates  and,  to  a  less  extent,  of  art  metal  work.  >iow, 
however,  there  are  many  uses  of  deposited  copper  which  are 
of  considerable  interest  to  the  ordinary  engineer,  and  the 
author  of  this  book  deserves  our  thanks  for  having  drawn 
attention  to  them.  One  such  use  is  in  reinforced  steel  sheets 
where  copper  is  deposited  on  and  into  perforated  steel.  Eein- 
forced  copper  tubes  are  also  now  made,  and  many  apphcations 
of  these  materials  are  suggested  or  will  occur  to  the  reader. 
Electro-deposited,  jointless  radiators  for  internal  combustion 
engines  are  also  now  made,  and  they  offer  an  obvious  advant- 
age over  the  built-up  radiator,  with  its  multiplicity  of  joints. 
Another  interesting  apphcation  of  copper  deposition  is  for  the 
production  of  gramaphone  records,  and  we  wish  the  author 
could  have  found  space  to  give  more  details  of  this  art.  An 
application  which  appears  to  have  been  overlooked  is  the  case 
of  certain  aero  engine  details  where  copper  has  been  deposited 
successfully  as  a  protection  against  carburisation  in  parts 
adjacent  to  those  requiring  case-hardening,  as  a  means  of 
improving  heat  conductivity  and  for  building  up  definite 
constructional  details.  Capt.  Thain  read  a  paper  on  this  sub- 
ject last  year  at  Sheffield  at  a  joint  meeting  of  the  Institute 
of  Metals  and  the  Faradav  Society. 

Apart  from  describing  the  above  and  other  applications  of 
copper  deposition,  the  book  includes  some  well-written,  if 
highly-condensed,  chapters  on  the  process  of  deposition, includ- 
ing very  useful  sections  on  the  testing  of  solutions  and  the 
lay-out  of  plant.  Attention  is  rightly  drawn  to  the  necessity 
of  circulating  the  solution  in  most,  if  not  all.  cases  of  depo- 
sition. It  would  have  been  well  to  add  a  warning  as  to  the 
harmful  effect  of  accumulated  impurities — and  especially  those 
of  an  organic  character — on  solutions  which  have  been  used 
for  long  periods  without  purification,  mechanical  and  chemi- 
cal, more  particularly  where  copper  of  high  tensile  strength 
is  required. 


BUSINESS    NOTES. 


The  "  Electrical  Review  "  Index.— The  Index  to  Vol.  XC. 
of  the  Electrical  Eeview,  which  is  now  being  printed,  will 
be  supplied  only  to  those  who  through  the  post  specially  apply 
for  it.  To  them  it  wiU  be  supplied  for  6d.  post  free.  Any 
reader  or  advertiser,  at  home  or  abroad,  who  requires  a  copy 
for  binding,  or  for  other  purposes,  is  asked  to  make  early 
application  therefor  to  the  Publisher,  Electrical  Review,  4, 
Ludgate  Hill,  E.C.4. 

Bankruptcy  Proceedings.— Joseph  R.  T.  Norris,  trading  as 
Acme  Electrical  Co.  and  residing  in  Warley  Road,  Blackpool. — 
At  Blackpool  County  Court  on  .July  VUh  a  receiving  order  was 
made.  Judgment  had  been  obtained  in  the  High  Court  by 
Millo  Co.,  Oldham.  Liquidator :  Mr.  A.  C.  Hanson,  of 
Oldham. 

Bell,  J.  B.,  electrical  engineer,  21.  North  Bar  Within,  Bever- 
ley.—Trustee  (Mr.  E.  P.  Dutton),  released.  March  17th,  1922. 

LESLffi  Brown,  The  Street,  Prensham,  Surrey,  electrician.— 
The  following  are  creditors  herein  :  — 


T.iirb.ink,    nr 
Ayling.    W. 
Haskell,    J. 
Milsum,    W. 
Mackenzie,    M 


70  Robertson,  A.  M. 

30  Johnson  .t   Phillips 

25  Bcrridse,    F.    \\  . 

38  Wright,   A.    E. 


Phillip  Marsden  Roqers,  trading  as  the  Longbridge  Engi- 
neering Co.,  Great  Darkgate  Street,  Aber.vstwyth,  electrical 
engineer. — ^The  following  are  creditors  herein  :  — 

:  i 


Clarke,    George        

Ewins,    Ltd. 

Hart   Arcumulator  Co,,   Ltd. 
Jenkins,    Edward    E. 
Jenkins.  D.   Lloyd 


11  Nico,    Ltd 

15  Owen,  Richard  

14  Swinburne.    T.    H.    M 

22  Snelling.   George      

20  Wolsley    Sheep    Shearing  Machii 
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Co. 


T.  R.  W.  WvNESs  (\Yyness  &  Bale,  electrical  engineers),  13. 
Commercial  Street,  Brighouse.— Ti-ustee,  Mr.  C,  H,  Baker. 
1,. Albion  Street,  Ijeeds,  appointed  July  12th. 

A.  J.  Wilcox,  motor  and  electrical  engineer.  The  Garage. 
Farnham  Common,  Bucks. — Last  day  for  proofs  for  dividend 
.Tulv  29th.  Trustee:  Mr.  P.  W.  Davis,  28,  Theobald's  Road, 
Bedford  Row,  London,  W.C.I.       ■ 


Company  Liquidations. — ^Electrical  Industries,  Ltd.,  9-10, 
Pancras  Lane,  i-ondon,  E.G. — July  31st  is  the  last  day  for  re- 
ceipt of  proofs  for  dividend  by  the  liquidator,  Mr.  H.  E. 
Burgess,  33.  Ca ley  Street,  London,  W'.C.'i. 

Special  Pkoductions,  Ltd. — Meeting  August  17th  at  22, 
Cooper  Street,  Manchester,  to  hear  an  account  of  the  winding- 
up  from  the  liquidator. 

Beta  Battehies,  Ltd. — Winding  up  voluntarily.  Liquidator, 
Mr.  J.  Cameron.  Meeting  .August  16th  at  5,  New  Court,  Lin- 
coln's Inn,  W'.C.2,  fo  hear  an  account  of  the  winding-up. 

Planet  Electric  Co.,  Ltd. — Meeting.  August  25th,  at  67, 
Broad  Street  .\venue,  London,  E.0.2,  to  hear  an  account  of  the 
winding-up  from  the  liquidator.  Mr.  S.  H.  Swallow. 

Scheme  of  Arrangement. — Westminster  Engineering  Co., 
Ltd.,  Victori.i  Road,  Willc.^don  Junction. — Meetings  of  the 
different  classes  of  shareholders  are  to  be  held,  by  order  of  the 
Court,  on  July  27th  to  consider  a  scheme  of  arrangement  be- 
tween tlie  company  and  themselves. 

Dissolutions  of  Partnership.— JfEADOwcROFT  \-  Whittaker, 
consulting  engineers  and  merchants.  King  Street,  Manchester. 
—Messrs.  S.  Meadowcroft  and  J.  B.  Whittaker  have  dissolved 
partnership. 

J.  L.  Electric  Co.,  olectriciaiis,  30,  Church  Street,  Birming- 
ham,—Messrs.  L.  C.  liickson  and  A.  Quaife  h»ve  dissolved 
partnership. 

C.  Gallowav  Taylor  Jc  Co.,  electrical  engineers.  Bright 
Street.  Leicestt^r ..^Messrs.  G,  Adcock,  H.  Shipley,  and  C. 
Galloway  Taylor  have  dissolved  partnership. 

Trade  Announcements.— Mr.  W.  GnAHor,  late  of  the  Edison 
Swan  Electric  Co.,  Ltd:,  hns  been  appointed  resident  engineer 
and  locril  manager  of  the  Malacca  EltX'tric  Lighting  Co.,  Ltd.. 
which  is  oix^ning  a  new  contracting  branch  in  conjunction 
with  its  supply  business.  Ho  desires  to  receive  c.'italogues. 
price  information  and  ."Simple.*.  These  should  be  addressed 
to  the  conifianv  at  Kabu  Road.  Malacca.  Straits  Settolnients. 

Mu.  Gi!Aham'M.  Stevenson,  M.I.E.E.,  M.l.M.vh.F..  of  13(^ 
Yardley  Wood  Road,  Moseley,  Birmingham,  has  hccn  apr>oint<>d 
sole  lepiesentative  in  Birmingham    and    district    for    Messrs, 
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T.  W.  Bioadbent,  Ltd.,  of  Victoria  Electrical  Works,  Hudders- 
field,  manufacturers  of  generators  and  motors,  sw itchboai'ds, 
&c.  ilr.  Stevenson  will  devote  himself  more  particularly  to  the 
appUcation  of  electric  driving  to  rolling  mills.  He  was  person- 
ally responsible  for  work  of  this  nature  at  the  Eedbrook  Tin- 
plate  ^^■orks,  near  Newport,  Mon. 

Catalogues  and  Lists.— Messrs.  W.  H.  A.  Robertson  and 
Co.,  Ltd.,  Lynton  Works,  Bedford. — An  illustrated  catalogue 
of  air  compressors,  vacuum  pumps,  compressed-air  reservou-s, 
and  deesicating  sets. 

Messrs.  H.  T.  Boothroyd,  Ltd.,  Bootle,  Liverpool.— Stock 
list  of  d.c.  motors  and  generators. 

Messrs.  Buck  i-  Hickm.^n,  Ltd.,  -2,  4.  &,  6,  Whitechapel  Road, 
K.L — An  illustrated  brochure  deahng  with  automobile  gears 
manufacitured  by  E.  N.  V.  Motors,  Ltd.,  an  associated  firm. 
Electrical  iNST.tLL-WioNS,  Ltd.,  27.  Martin  Lane,  Cannon 
Street,  E.C.4. — A  well-produced  brochure  illustrating  exam- 
ples of  the  firm's  work,  and  including  views  of  factories  of 
various  types,  country  houses,  churches,  and  other  large  build- 
ings. 

Sterling  Telephone  &  Electric  Co.,  Ltd.,  '210-212,  Totten- 
ham Court  Road,  W.l. — Publicatioa  No.  324,  a  priced  and 
illustrated  leaflet  advertising  the  Sterling  "'iNo  1  "  crystal  w.t. 
receiving  set. 

Messrs.  Thompson  &  Co.,  4S,  Watling  Street,  E.C.4  (agents 
for  the  Societe  Industrielle  pour  la  Fabrication  d'.-Vppareils  de 
Mesure,  Paris). — A  well-illustrated  descriptive  catalogue  of 
switchboard  instruments,  including  voltmeters,  ammeters, 
svnchrosc^opes,  p.f.  meters,  frequency  meters,  ice. 
'Messrs.  E.  P.  Allam  &  Co.,  107-109,  Gray'a  Inn  Road, 
W.C.I. — Monthly  stock  list  of  d.c.  motors,  &c. 

Messrs.  Ward  i  Goldstone,  Ltd.,  Frederick  Road,  Pendle- 
ton, Manchester. — List  No.  A/23,  a  comprehensive  catalogue 
of  electrical  goods,  including  wueless  apparatus,  electro-medical 
sets,  X-ray  equipment,  instruments,  telephones,  switches, 
lighting  fittings,  itc.    Fully  priced  and  illustrated. 

Simplex  Conduits,  Ltd.,  Garrison  Lane,  Birmingham. — List 
No.  952,  giving  particulars,  illustrations,  and  prices  of  the  new 
pattern  "  Diaduct  "  distribution  boards. 

Messrs.  W.  H.  Sdgden  &  Co.,  Ltd.,  Glenny  Road,  Barking. 
— Stock  list  of  electric  motors,  d.c.  and  a.c,  of  various  makes. 
Messrs.  Haudy  A-  Padmore,  Ltd.,  Worcester  Foundry,  Wor- 
cester.—.\n  illustrated  catalogue  of  cast-iron  work,  including 
feeder  pillars,  transformer  kiosks,  lamp  standards,  frames  and 
covers,  &c. 

"  Underground  "  Advertising. — The  "  Underground  " 
tumbine  continues  to  pubhsh  fresh  pictorial  posters  advertieing 
its  system  and  adding  to  the  appearance  of  its  stations,  &c. 
We  have  received  a  copy  of  the  latest  of  these  posters  depicting 
a  highly-coloured  animal,  which  we  understand  to  be  a  Cer- 
lopithecus  Mona — the  object  being  to  entice  travellers  to  go 
to  the   "  Zoo  "   by  the  electric  railways. 

The  Empire  Exhibition  at  Wembley  Park. — We  are  not 
yet  provided  with  much  information  respecting  the  progress 
made  with  the  arrangements  for  the  electrical  exhibition  which 
is  to  take  place  at  Wembley  Park  in  1924.  More  activity  is 
apparent  with  regard  to  the  shipbuilding,  marine,  niechani- 
lal,  and  general  engineering  sections,  the  organisation  of 
which  is  in  the  hands  of  the  British  Engineers'  Association. 
On  Thursday  last  week  the  president  of  the  B.E.A.,  Mr.  N. 
O.  Gwynne,  and  the  Council  of  the  .•\ssoiciation  paid  a  visit  to 
"\Vembley  Paik  to  inspect  the  progress  that  is  being  made  in 
the  preparation  of  the  site  and  the  erection  of  the  Exhibition 
buildings.  Not  unnaturally,  this  gives  rise  to  comment  on  the 
part  of  some  who  have  the  general  engineering  invitation 
before  them,  but  who  wish  to  know  the  electrical  details  before 
they  lodge  their  space  inquiries  with  either  committee.  We 
hope  to  be  in  a  po.sition  to  publish  something  official  on  the 
subject  before  long,  but  in  the  meantime  perhaps  our  readers 
can  glean  some  information  from  the  following  quotation  from 
the  Electrical  Contractor  for  July  : — • 

"  The  year  1924  seems  a  long  way  oft,  but  it  is  going  to  be 
such  a  busy  time  for  the  electrical  industry  that  plans  cannot 
be  prepared  too  soon.  The  Institution  of  Electrical  Engineers 
ivfntemplates  a  National  Electrical  Convention  in  that  year. 
1023  was  first  thought  of,  but  the  jwstponement  of  the  British 
Empire  Exhibition  induced  the  I.E.E.  Council  to  choo.se  the 
later  year  for  the  first  big  all-.\ssociation  gathering.  The  con- 
tractors will  have  their  part  to  play  in  that  enterprise;  and 
they  will  also,  we  hope,  have  some  function  to  perform  in 
the  display  which  the  electrical  industry  will  make  at  Wem- 
bley. 'The  British  Electrical  and  .\llied  Manufacturers'  Asso- 
ciation has  ambitious  proposals  for  the  letting  of  £100,000 
worth  of  space,  but  it  is  doubtful  whether  contractors  will 
find  it  w-orth  while  to  occupy  corners  in  that  vast  and  heavy 
ilisplay  of  technical  products.  Had  the  B.E.A.M.A.  schemed 
for  some  popular  display  which  would  boost  the  demand  for 
electricity,  contractors  might  have  co-operated ;  but  the 
authorities  at  Kern  House  appear  to  be  confining  their  atten- 
tion to  the  letting  of  space  for  "  serious  "  exhibits  and  to  the 
organisation  of  the  First  World  Power  Conference.  The  object 
of  this  Conference  ia  '  to  consider  how  the  industrial  and 
scientific!  sources  of  power  may  be  adjusted  nationally  and 
industrially."  Delegates  from  all  parts  of  the  Empire  will 
attend  to  talk  about  power  resources,  power  production,  re- 
search, tecbDical  education,  and  so  on.  It  is  magnificent,  but 
is  it  business?    There  may  be  some  deep  commercial  purpose 


behind  this  orgy  of  technical  talk,  but  we  fail  to  difloern  it. 
With  all  respect  to  our  friends  the  manufacturers,  could  they 
not  use  their  energies  in  some  more  direct  way  of  stimulating 
the  growth  of  British  electrical  industry?  " 

Austrian  Imports  and  E.xports. — Detailed  statistics  have 
been  issued  respectin;^  the  foreign  trade  of  Austria  in  electrical 
manufactures  in  the  first  half  of  1921.  The  figures  arc  as  fol- 
lows, those  for  the  corresponding  period  of  1920  being  given 
for  the  purpose  of  comparison  : — 

Flrsl  hall  First  h.il( 

Imports —  of  1920.  of  1921. 

Metric    tons.         Metric  tons. 

Dynamos  and  electric  motors   (except 

automobile  motors)    247  4.59 

-Meters,  &c.  20  66 

Switches,  contacts,  &c.  86  131 

Electric  bulbs,  &c 66  173 

Other  electrical  apparatus  143  177 

Cables  and  insulated  wiies      23  211 

Carbons  for  electrotechnical  purposes  45  2s 

Other  classes  not  specified       2  .'i 

Total     m4  1,07(1 

Exports — 
Dynamos,     electric     motors      (except 
automobile    motors),    and     transfor- 
mers                868  2,283 

Telephones  and  microphones 24  189 

Meters  :¥)  93 

Switches   and   contact?.    Ac 08  144 

Electric  bulbs,  &c 3.52  674 

Other  electrical  apparatus        385  1.053 

Cables  and  insulated  wires      230  S41 

Accumulators,    with   lead   plates,    auil 

plates  alone       293  366 

Carbons  for  electrotechnical  purpo.ses  64  83 

Total     2,317  5.430 

ITie  imports  of  electrical  machinery  and  apparatus  in  the 
nine  months  ended  with  September,  1921,  of  which  details  are 
lacking,  amounted  to  1,545  metric  tons,  most  of  which  was  sup- 
plied by  Germany  and  Czecho-Slovakia.  On  the  other  hand, 
the  exports  reached  7,996  metric  tons,  and  were  chiefly  for- 
warded to  Cezcho-Slovakia,  Poland,  and  Jugo-SIavia. 

The  Scandinavian  Market  for  Electrical  Goods. — Mr. 
Norman  D.  Johnston,  Canadian  Trade  Commissioner  at  Rot- 
terdam, recently  sent  to  the  Department  of  Trade  and  Com- 
merce at  Ottawa  a  report  on  the  market  for  electrical  appara- 
tus in  Scandinavia.  After  briefly  reviewing  the  situation  in 
Denmark,  Sweden,  and  Norway,  he  makes  the  following 
general  observations  :  — 

In  general,  it  may  be  said  that  among  those  products  in 
demand  in  Scandinavia  are  electrical  motor  accessories,  house- 
hold electrical  articles  such  as  irons,  toasters.  &c. ;  heating  ap- 
paratus, electrical  machinery  of  various  kinds;  material  for 
the  Government  railways  and  power  plants;  equipment  for 
the  municipal  light,  heat  and  power  plants;  as  well  as  all 
kinds  of  electric  fittings  and  cables.  Heating  apparatus  js 
coming  largely  from  the  United  States  and  Switzerland,  while 
Germany  supplies  most  of  the  imported  light  fittings.  In 
most  of  the  electrical  products  it  is  vepy  difficult  to  compete 
with  the  low  German  prices  "which  are  quoted  on  account 
of  the  low  exchange  value  of  the  mark.  A  similar  factor 
also  applies  in  the  case  of  those  products  manufactured  in 
Norway  and  Sweden,  where  the  currency  is  depreciated.  It 
may,  therefore,  be  said  that  until  conditions  become  more 
normal,  a  large  proportion  of  the  trade  which  is  not  done  by 
Scandinavian  firms  them.selves  will  go  to  Germany.  At  the 
present  time  business  in  electrical  products  is  not  very  good 
on  account  of  the  slump  in  trade,  but  it  is  very  likely  that 
there  will  be  a  large  trade  done  in  the  future  as  there  are 
uncompleted  poT\!er,  heating,  and  lighting  schemes  which  will 
mean  a  demand  for  transformers,  motors,  and  all  kinds  of 
machinery  and  cables,  as  well  as  lighting,  cooking,  and  heat- 
ing apparatus.  Electricity  is  being  used  extensively,  and 
the  trade  in  all  electrical  products  is  likely  to  increase  with 
the  probable  still  greater  u.se  of  electrical  energy  for  domestic 
and  production  purposes. 

Electrical  Contractors'  Associations. — At  the  annual  meet- 
ing of  the  E.C.A.  (Inc.).  the  N.E.C.T.A.  and  the  N.P.E.A. 
held  on  June  21st,  it  was  stated  that  the  membership  of  these 
three  associations  continued  to  make  progress,  and  was,  at 
May  1st,  as  under  :  — 

F>.C..\.  :  Full  members,  672;  .second  members,  71.  Total, 
743. 

N.B.C.T..^.  :  Full  members,  532;  second  members,  61. 
Total,  593. 

N.F.E.A.  :  Full  members,  667 ;  second  members,  76.  Total, 
743. 

Osram  Delivery  Service. — The  General  Electric  Co.,  Ltd., 
has  recently  in.^talled  a  fleet  of  motor  lorries  at  its  Osram 
G.E.C.  Lanip  W'orks.  Brook  Green,  Hammor.smith,  in  order 
to  render  its  delivery  as  efficient  and  up  to  date 
as  possible.  These  vehicles,  which  were  built  by  the  .Asso- 
ciated Equipment  Co.,  are  used  for  collecting  raw  materials 
from  the  dociks.  and  crates  of  lamp  bulbs  made  at  the  la^mini;- 
ton  Glass  Works  from  the  railway  terminus;  but  their  main 
employment  is   in  delivering  consignments  of  Osram   lamps 
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direct  from  the  works  to  customers'  premises  in  the  Londou 
area  aud  to  railway  stations  and  docks  in  the  case  of  country 
and  export  order.s.  Large  stocks  of  all  standard  lamps  are  held 
at  Hammersmith,  and,  with  the  new  lorry  service,  the  prompt 
delivery  of  orders  will  be  assured. 

Copper  and  Lead  Prices. — Messrs.  James  &  Shakespeare 
report,  July  19th  :  Copper  bars  (best  selected),  sheet  and  rod. 
no  change;  English  pig  lead,  £'2tj  15s.    (±'1  decrease). 

The  Austrian  Electrical  Industry.— The  report  of  the  .\u>- 
trian  Siemens-Schuckert  Co.  of  Vienna  states  that,  notwith 
.standing  the  economic  crisis,  it  was  possible  to  provide  adequate 
occupation  for  the  works  and  also  obtain  orders  through  the 
cultivation  of  new  connections.  Thus,  for  instance,  the  com- 
pany particil^ated  in  the  formation  of  a  Jugo-SIav  company 
which  has  branches  in  Belgrade,  Zagreb,  Laibach,  and  Sera- 
jevo,  and  has  already  received  noteworthy  orders.  In  addi- 
tion, the  electrification  of  some  lines  of  the  Austrian  State  rail- 
ways was  asserting  it.self.  As  to  the  present  year,  the  repoit 
states  that  the  early  months  were  quiet,  but  the  sudden  fall 
in  the  Uerman  mark  rendered  it  difficult  to  compete.  The 
(psts  of  production  in  Austria,  owing  to  the  general  inland 
costliness,  have  in  part  considerably  exceeded  the  German  sale 
prices,  but  there  are  no  signs  of  a  crisis  in  production  or  sales. 
It  is  hoped  to  receive  orders  from  the  State  and  others  in  con- 
nection with  the  erection  of  pubTTc  hydro-electric  works,  al- 
though these  will  be  unable  fully  to  occupy  the  works.  J  n 
every  case  a  serious  price  contest  with  German  cpmpetitors  is 
impending,  as  the  sale  prices  of  the  latter  only  slowly  follow 
the  depreciation  of  the  mark.  The  net  profits  are  returned  at 
40.800,000  crowns  for  1921,  permitting  of  the  payment  of  a 
dividend  at  the  rate  of  20  per  cent. 

Poland  as  a  Field  for  Enterprise. — .\  memorial  has  been 
published  by  the  Union  of  Polish  Electrical  Works  stating  that 
the  electrification  of  the  country  will  be  impossible  under 
existing  conditions  without  having  recourse  to  the  co-operation 
of  foreign  capital.  Apart  from  Upper  Silesia,  the  number  of 
supply  works  in  Poland  proper  is  3-50,  but  only  about  fourteen 
can  be  don.sidered  as  large  works,  as,  for  instance,  those  at 
Warsaw,  Lodz,  Sosnovice,  and  Cracova.  Most  of  the  works  are 
in  the  hands  of  private  companies  working  under  municipal 
concessions.  The  average  annual  consumption  per  head  of 
the  population  is  stated  to  be  merely  10  kWh,  as  compared 
with  170  in  Germany,  240  in  Switzerland,  and  380  kWh  in 
the  United  States.  As  the  existing  electrical  manufacturing 
works  have  not  reached  a  high  stage  of  development,  most  of 
the  machinery  and  plant  has  to  be  procured  from  other 
countries,  which  is  now  a  very  difficult  matter  owing  to  the 
very  low  level  of  Polish  exchange. 

The  country  possesses  adequate  resources  for  the  production 
<j1  electrical  energy.  These  include  pit  coal  in  the  districts  of 
Oombrowa,  Cracova  and  Upper  Silesia;  water  power  in  the 
(  arpathians  capable  of  yielding  3,IX)0,000,000  kWh  per  annum  ; 
[letroleuin,  natural  gas,  lignite,  and  peat.  It  is  calculated 
that  a  capital  of  39, 000,0*^10  dollars  would  be  required  to 
defray  the  cost  of  the  construction  of  works  adequate  to 
meet  present  requirements,  including  tramways,  the  absence 
iif  which  is  keenly  felt  in  many  towns:  and  60  per  cent,  of  the 
e,\penditure  would  apply  to  machinery  and  accessories.  In 
rnuclusion,  the  Union  complains  that  tlie  (jovernment  has  not 
.vet  taken  any  steps  to  make  known  in  the  West  the  great 
sphere  of  activity  which  Poland  oilers  to  private  initiative. 

Annual  Outings. — Messrs.  Robson  A-  Cbleman,  of  New- 
lastle-npon-Tyne,  held  their  annual  excursion  on  Saturday. 
•Inly  Sth,  the  stall'  and  employes  and  friends,  to  the  number  of 
7-j,  proceeding  by  train  to  Corbridge.  where  lunch  and  tea 
were  served  at  the  .'Vngel  Hotel.  The  weather  was  not  favour- 
able, but  the  premises  of  the  local  rowing  club  were  available. 
Vocal  and  instrumental  selections  were  given  by  iVIessrs. 
Mitchell,  Turpin,  Chambers,  and  .\itchison.  Between  tb<' 
showers,  sports  were  indulged  in,  comprising  skipping  and 
potato  races  for  the  ladies  and  tug-of-war  and  quoits  for  the 
men.    .^fter  tea  Mrs.  Rob.son  presented  the  prizes. 

The  staff  of  the  South  Wales  Electrical  Power  Distribution 
Co.'s  station  at  Upper  Boat,  Ti-eforcst,  held  its  annual  outing 
I'll  Saturday  last  to  Weston-super-Mare.  Mr.  W.  A.  Chamen. 
managing  director  of  the  company,  and  Mrs.  Chamen  accom- 
I'anied  the  party.  Mr.  Chamen  presided  at  tlie  luncheon,  and 
several  of  the  stall  testified  to  the  mutual  good  feeling  main- 
tuined  by  the  company  and  its  staff. 

E.D.A.  Activities. — The  .Association,  in  continuation  of  its 
electric  fan  "  campaign  " — which  the  weather  is  not  at  present 
aiding — has  published  a  short  history  of  the  fan  from  the 
earliest  days  of  mankind  (E.D.A.  284).  through  Egypt,  China, 
and  Babylonia  and  mediaeval  times,  cuhuinating  in  the  de- 
yeiopment  of  the  electric  fan,  which  does  its  work  without 
inconvenience  to  someone  else.  The  pamphlet  is  artistically 
produced  and  includes  two  illustrationR. 

The  Association  ha.s.  al.so  issued  a  poster  (E.D.A.  278)  bearin.g 
the  heading  "  U.se  Electric  Power  and  Your  Costs  Will  Pall," 
md  showing  the  collapse  of  a  chimney  stack — .symbolising  the 
end  of  waste. 

Wages  in  the  Plymouth  Electricity  Department. — The  note 
on  this  subject  hi  our  last  issue  (p.  §2)  ended  with  the  words 
"  proposed  amendment."  The  last  word  was  used  in  the 
sense  of  "  reform."  and  did  not  imply  an  amendment  to  the 
resolution  previously  mentioned,  which,  couriously  enough, 
embodies    the    "  amendment  "    in   que.stion. 


German  Repuratioas  in  Kind. — The  following  resolution 
passed  by  the  Executive  Committee  of  the  F.B.I,  at  it« 
meeting  in  London  on  July  12th  was  forwarded  to  the  Prime 
Minister  by  Col.  O.  C.  Annstrong,  D.S.O.,  the  president  of 
the  Federation  of  British  Industries  : — "  In  view  of  the  present 
position  respecting  the  questions  of  reparations  and  German 
exchange,  the  I'ederation  of  British  Industries  desires  to 
reiterate  the  request  submitted  to  the  Prime  Minister  on 
December  19th,  1921,  that  H.M  Government  should  not  com- 
mit themselves  to  any  step  for  modification  or  revision  of  the 
existing  arrangements  until  industry,  which  is  more  vitally 
affected  than  any  other  section  of  the  community  by  tlie 
reactions  of  these  problems  upon  the  world's  economic  system. 
ha.s  been  given  an  opportunity  ol  expressing  its  views.  The 
Federation  is  especially  concerned  that  the  credit  of  the  country 
.shall  not  be  definitely  pledged  for  the  purpose  of  rendering 
financial  assistance  to  Germany  until  such  consultation  shall 
have  taken  place." 

We  read  in  the  P.B.I.  Bulletin  that  this  resolution  was  put 
to  the  committee  on  the  proposal  of  Sir  Peter  Rylauds. 

A  Six  Months'  Review. — The  Board  of  Trade  Journal. 
in  the  cour.sc  of  an  industrial  survey  of  the  first  half  of  1922, 
refers  as  follows  to  the  engineering  and  hardware  trades:  — 
"The  long  drawn  out  dispute  in  the  engineering  trades  came 
to  an  end  on  June  13th,  after  13  weeks'  stoppage.  The  trade 
(iiitlook  is  still  bad  for  some  branches,  but  others  have  sub- 
.stuntial  accumulations  of  orders  to  start  on.  The  outlook  is 
very  poor  for  those  .sections  connected  witli  shipbuilding.  The 
electric  and  motor  industries  are  said  to  have  good  prospects, 
while  the  textile  machinery  trades  are  brmked  up  with  orders 
for  months  ahead.  The  extensions  of  the  London  Electric 
Railway,  the  decision  of  .several  other  railway  companies  to 
make  substantial  additions  to  their  locomotives  and  rolling 
stock,  and  the  Indian  Railway  programme,  should  materially 
benefit  important  sections  of  the  industry.  It  is  not,  how- 
ever, expected  that  the  revival  of  trade  will  be  rapid  or  that 
unemployment  for  some  time  to  come  will  be  other  than 
severe.  There  will  probably  have  to  be  some  further  reduction 
of  costs  before  confidence  in  present  values  is  assured.  In 
this  connection  it  is  to  be  noted  that  engineering  employers 
are  now  pressing  for  a  reduction  of  the  bonus  of  26s.  6d.  per 
week.  Until  this  question  is  settled  there  is  bound  to  be  some 
hesitation  in  placing  orders.  Hardware  manufacturers  have 
been  passing  through  an  unhappy  time  but,  with  the  liquida- 
tion of  stocks,  the  outlook  is  said  to  be  improving.  While  the 
machine-tool  trade  has  suffered  from  the  disposal  of  Govern- 
ment stocks,  the  demand  for  small  and  hand  t<iols  has  im- 
proved. Rustless  iron  and  steel  products  and  stain-rc^isting 
nickel  goods  are  in  good  demand.  Tlie  cutlery  trades  on  the 
whole  are  slack,  and  the  pen  and  pocket-knife  branches  con- 
tinue to  find  German  competition  difficult  to  meet." 

Our  Foreign  Trade.— June  Figures.— The  following  were 
the   values  ot   imports   and    exports    of    electrical   goods  and 
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The  Engineering  War  Bonus. — .\s  the  result  of  further 
(li.scussion  on  Tuesday  between  the  Engineering  Employers" 
Federation  and  the  Unions,  the  repre.senta lives  of  the  latter 
decided  to  submit  the  proposals  for  bonus  reductions  in  three 
instalments  of  5s.  6d.  each  to  a  ballot  of  their  members,  to  be 
ivturnahle  by  July  28th. 

Lamp  Contracts.— The  English  Eleotric  A-  Sibmkks 
Srri'MKS,  Lto.,  has  received  a  contrcat  for  the  supply  of 
Siemens  Britannia  metal-filament  lamps  for  six  months  to  the 
Booth  Steamship  Co.  The  Great  Northern  Railway  Co.  has 
accepted  a  tender  for  the  supply  of  Siemens  Britannia 
lamps  for  train  lighting. 

The  'Woman's  Exhibition. — The  exhibition  orsjanised  bv 
the  Dtiily  Exprfsa  opened  at  Olynipia  on  July  12tu  and  wi(l 
eontinuc  until  the  29th.  Several  electrical  firms  have  exhibits, 
and  we  propose  to  give  some  details  of  these  in  our  next  issue. 

British  Industries  Fair  (Birmingham). — We  have  received 
from  the  Cieneral  Manager  of  the  Birmingliam  s<vtion  of  the 
Brilisli  liulustries  Fair  an  advance  prospectus  of  the  arrange- 
ments for  the  next  display  which  will  Iv  held  from  February 
lOth  to  .March  2mi.  lOi^.  This  indicates  that  the  exhibition 
will  follow  closely  the  lines  of  this  year's  show,  there  being 
eleven  groups:  Brassfoundry,  hardware,  aud  ironmongery; 
metals:  construction,  building,  and  decoration;  power,  hght- 
iug,  heating,  cooking,  and  ventilating:  engineering;  agricul- 
ture; mining;  motors,  motor -cycles.  \-c. :  guns,  saddlery,  har- 
ness, i^c. ;  brewing,  distilling,  and  catering:  and  "  s<^rvices  | 
(i.e..  journals,  trade  organisations.  &c.).  The  regist<>ro<i  office  is 
at  the  Chamber  of  Commerce,  95,  New  Street,  Birmingham. 
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J^aJco-Hotpoiat  Co-operation. — The  annual  meeting  of  the 
Falkirk  Iron  Cu.  was  iield  la.st  week,  when  a  divideud  of  iU 
per  sent.,  less  income  tax,  was  approved.  Uhe  cbairman 
(Mr.  R.  W.  Kennard),  in  his  speech,  stated  that  the  accounts 
showed  satisfactory  trading  with  a  reasonable  profit  and  a 
strengthening  of  their  already  sound  financial  position.  In 
alluding  to  the  electric  heating  and  cooking  side  of  the  busi- 
ness, the  speaker  said  the  situation  in  this  country  was  such 
that  before  manufacturers  could  expect  a  demand  that  would 
make  it  worth  while  developing  manufacture  along  the  lines 
upon  rhich  it  should  be  developed,  a  great  deal  of 
expensive  propaganda  must  be  undertaken  to  bring 
home  to  the  jiubUc  the  adviintages  arising  from  the 
domestic  applications  of  electricity.  The  company  had 
just'  concluded  Arrangements  with  the  Hotpoint  Elec- 
tric; AppMaiice  'Co.,  f^ondou,  under  which  the  Falkirk 
Co.  would  be  free  to  concentrate  their  energies  on 
the  manufacturing  side,  leading  the  Hotpoint  Go.  to  apply 
its  selling  organisation  and  propaganda  to  the  distribution 
of  both  "  Falco  "  and  "  Hotjx>iiit  '  specialities.  This  com- 
bination of  elfort  (to  which  brief  reference  was  made  in  oar 
last  issue)  would  be  of  much  benefit  to  both  the  trade  and  the 
public ;  the  Falkirk  mauufacturin~g  facilities  and  develop- 
ment work,  together  with  the  Hotpoint  experience  and 
power  to  sell,  would  enable  them  to  put  the  British-made 
article  on  the  market  at  lower  prices  than  the  smaller  outputs 
in  the  past  would  permit;  this  should  result  in  increased 
sales-,  and  there  was  no  question  that  many  of  the  largest 
distributors,  appreciating  the  necessity  for  domestic  electric 
apparatus  being  absolutely  reliable,  had  refrained  from  adopt- 
ing apparatus  whose  only  claim  was  that  of  low  price.  Ex- 
haustive experiments  had  been  carried  out  by  their  electrical 
department,  and  they  hoped  shortly  to  place  on  the  market 
a  cooker  which  would  revolutionise  present  methods  of  co.oking 
by  electricity,  both  for  domestic  and  restaurant  w'ork. 

The  A.E.D. — ^The  membership  of  the  Amalgamated  Engi- 
neering Union  has  dropped  from  440,tXXI  to  ay4,UtKJ  during 
the  last  lii  months,  and  there  has  been  a  shrinkage  of  between 
7,00(1  and  b,UOO  members  alone  during  the  past  month. — 
Biri)iinghani   Post. 

The  Trade  Position.— In  a  speech  recently  delivered  at 
Newcastle,  Mr.  Stanley  Baldwin,  President  of  the  Board  of 
Trade,  said  that  the  position  of  Europe  to-day  was  very  grave, 
and  the  position  of  Germany  was  very  grave.  With  regard 
to  our  own  position  he  was  more  hopetul  to-day  than  he  had 
been  the  last  three  years,  and  for  this  reason — that  he  behoved 
that  all  classes  of  the  community  realised  as  never  before  the 
need  for  peace  antf  for  common  working  together.  They  had 
also  to-day  a  slow  but  steady  and  real  improvement  in  the 
trade  of  the  country.  That  did  not  mean  that  many  industries 
were  not  suffering  badly,  but,  taking  the  country  as  a  whole, 
things  were  better  and  were  slowly  getting  better,  but  we 
had  yet  a  long  lane  before  us,  and  it  would  require  all  our 
courage,  doggedness  and  perseverance  to  carry  us  through  to 
the  prosperity  we  hoped  to  attain. 

Engineering  Trade  in  Australia:  A  Serious  Situation. — 
The  Industrial  Australian,  in  a  recent  issue,  refers  to  the 
serious  position  of  engineering  trade  in  New  South  Wales  as 
follows: — "Many  of  the  engineering  firms  throughout  New 
South  Wales  during  the  past  few  months  have  been  com- 
l)elled  to  close  down  their  works  owing  to  the  slackne^.j  of 
trade.  In  consequence,  there  is  considerable  unemployment 
in  the  indu.stry.  A  conference  was  held  recently  lietween 
representatives  of  the  Metal  Trades  Employers'  iVssociation 
and  the  Amalgamated  Society  of  Engineers,  for  the  purpose 
of  discussing  the  position,  and,  if  possible,  arriving  at  some 
scheme  that  would  materially  reduce  the  number  of  unem- 
ployed, and  which  would  also  enable  the  employers  to  carry 
on  their  businesses.  The  conference  sat  until  a  late  hour, 
and  at  the  conclusion  of  the  proceedings  it  was  stated  that  an 
agreement  had  been  reached  between  the  parties.  The  em- 
ployers contend  that  there  is  an  urgent  need  for  a  simphfica- 
tion  of  the  industrial  arbitration  piwedure.  At  the  conference 
the  union's  representative  put  forward  a  proposal  to  the  effect 
that  an  increa.sed  tariff  on  imported  goods  would  enable  local 
industry  to  be  carried  on,  provided  that  the  ciriployers  would 
be  satisfied  with  reduced  profits.  However,  the  union  dele- 
gates were  oppo.sed  to  any  scheme  that  would  mean  a  reduc- 
tion in  wages  or  an  increase  in  hours."     '    '.    '      "'' 

Annual  Sports.— The  .Sports  and  Athletic  Club  of' Messrs. 
3.  fi.  I'ucker  &  Co.,  Ttd..  of  King's  Road,  Tyseley,^irming- 
hajn,  aimounces  that  the  annual  sports  meeting  will  be  held 
on  Saturday,  July  -i'.lth.  In  addition  to  the  u.sual  contests 
for  the  cttps  presented  by  the  directors,  there  will  be  a  number 
of  ,04>en  events,  and  a  cordial  invit;ition  iis  extended  to  all 
frieqd-s  who  can  fiiid  it  po.ssible  to  attend.  The  meeting  will 
be  held  ki  the  sports  g^-ouncl  at  tljij;  rear  .of  the:  factory  in 
King's  Road.  '  ,  ,.,    ,        ..•■   .      ■  _."■ 

Model  Electric  Bakery.— It  was  reported  at  a  meeting  of 
the  Swansea  Master  Bakers'- Exhibition- on  July  IMh  that 
I  ertain  of  the  members  had  been  .i<-ting  in  an  advisory 
la^acitjf  to  Mr.  J.  W.  Burr,  the  borough  electrical  engineer, 
m  the  setting  up  of  a  complete  model  electric  bakery  at  the 
electrical  exhibition  at  Swansea  in  October  next.  It  was  the 
iMtenfion  to  put  down  a  complete  electrical  plant,  and  offers 
had  already  been  received  frommairufacturing  firms  for  its 


Holidays. — The  works  of  the  London  Electric  Firm, 
Brighton  Road,  Croydon,  will  be  closed  from  .August  4th  to 
I4th  far  the  annual  holidays.  A  small  staff  will  be  present  to 
attend  to  urgent  business. 

For  Sale. — By  direction  of  the  Disposal  Board,  Messrs. 
Bradshaw,  Brown  &  Co.  will  sell  "by  auction  at  Woolwich  Dock- 
yard, on  August  15  and  following  days,  wireless  material 
and  electrical  equipment.  100-'200  electric  lamp  standards  are 
being  disposed  of  by  the  Corporation  of  Edinburgh.  (See 
our  advertisement  pages  to-day.) 

Book  Notices. — ^I'he  Journal  of  the  Juuior  Institution  of 
Engineers,  Vol.  xsxii.  Part  10,  July,  1922.  .  London  :  Percival 
Marshall  and  Cu.  Price  2s.  net. — 'the  Custav  Cauet  lectiu'e  on 
"  The  Railway  Act,  1921,"  by  Sir  Eric  Geddes.  O.C.B.,  &c.,  is 
reproduced' in  this  issue;  and  "  Notes  on  Hardness  Testing," 
by  R.  K.  Innes,  also  appear.  Other  proceedings  recorded  are 
'  lecturettes  "  on  "  Engineering  Business  in  China  "  and 
"  Cold  Casting  under  Steam  Pressure,"  as  well  as  visits  to 
works,  &c,  and  reviews  of  recent  publications. 

"  M.  it  C.  Machine  Mining,"  July.  Glasgow  :  Mes.srs. 
Mavor  &  Coulson,  Ltd.  Price  tid. — This  issue  contains  several 
articles  of  value  to  those  wlio  have  to  deal  with  meahanical 
and  electrical  coal-ciitting  machines.  Arrangements  have  been  > 
made  for  the  binding  of  the  first  volume  which  this  number 
completes. 

"  National  Physical  Laboratory :  Collected  Researches." 
Vol.  XVI,  1921.  Pp.  359;  diagrams  and  illustrations  318. 
London  ;  H.M.  Stationery  Office.  Price  £1  net.— An  excel- 
lently-produced collection  of  21  papers  describing  research  work 
carried  out  at  the  N.P.L.  All  the  papers  are  reprinted  from 
the  journals  of  various  scientific  societies,  and  most  of  them 
are  descriptive  of  work  carried  out  in  connection  with  metals 
and  alloys.  Three  of  them,  however,  deal  with  experimental 
work  on  ships  and  in  connection  with  submarine  warfare, 
while  four  of  the  papers  are  of  an  electrical  nature.  The  last 
are  entitled  "  The  Study  of  Thermal  Electromotive  Force  as 
an  Aid  to  the  Investigation  of  the  Constitution  of  Alloy 
Systems,  with  an  Appendix  on  the  Peltier  and  Other 
'  Efleqts  '  ";  "A  High  Temperature  Electric  Resistance  Fur- 
nace " ;  "The  Measurement  of  Electrical  Conductivity  in 
Metals  and  Alloys  at  High  Temperature";  and  "Time-Lag 
in  Spark  Discharge  "  respectively. 

Technical  publication  (Ref.  A/sl)  of  the  British  Electrical 
and  -'\llied  Industries  Research  Association,  being  "  Directions 
for  the  Study  of  Electrical  Insulating  Papers  (Untreated)  for 
Purposes  other  than  the  Manufacture  of  Cables."  Pp.  12;  11 
illustrations.  London  :  B.  E.  A.  I.  R.  A.  Price  7s.  6d.— 
Technical  publication  (Ref.  B/sl),  being  "  Directions  for  the 
Study  of  Hard  Composite  Dielectrics  (Insulating  Materials).  ' 
Pp.  11 ;  19  figs.  I'rice  (js.— The  contents  of  both  the  above 
publications  are  clearly  indicated  by  their  respective  titles. 

"  Tests  on  Ranges  and  Cooking  Appliances."  By  A.  H. 
Barker,  Wh.  Sc,  &c.  (Fuel  Research  Board,  Special  Report 
No.  4).  Pp.  55-1-17  figs.  London  :  H.M.  Stationery  Office. 
Price  2s.  6d.  net. — This  report  gives  copious  details  of  tests 
upon  coal  fires  .and  ranges,  together  with  comparisons  \"ith 
gas  appliances.  Electric  cooking  is  not  touched  upon,  but  the 
results  obtained  may  be  useful  to  manufacturers  of  electrical 
cooking  appliances  as  standards  of  comparison. 

"  Wireless  for  Australia." — Amalgamated  Wireless  (Austra- 
lasia), litd.,  has  issued  a  well-produced  illustrated  booklet' 
in  which  an  account  is  given  of  the  extraordinary  general 
meeting  that  was  held  at  Sydney,  N.S.W.,  on  April  24th  last, 
fur  the  purpose  of  putting  into  operation  the  agi'eement  which 
has  been  arrived  at  recently  with  the  Commonwealth  Govern- 
ment for  the  estaldishment  of  direct  wireless  communication 
between  Australia  and  England.  A  general  uutUne  of  the  steps 
leading  up  to  the  agreement,  a  brief  statement  of  what  it  con- 
sists of,  and  the  company's  immediate  programme,  are  also 
included  amongst  other  information. 

"  Engineering  Abstracts  from  Current  Periodical  Literature." 
New  .scries.  No.  12.  July,  1922.  (228  pp.).  London  :  The  In- 
stitution of  Civil  Engineers. 


UQHTINQ     AND     POWER     NOTES. 


Aberdare.— E.XTEN310N  op  Soi'ply.— ITie  Urban  District 
Council  has  tinder  consideration  a  scheme  for  extending  the 
supply  of  electricity  to  Cwmdoi'e.  Hirwain,  and  Llydcoed.  A 
detailed  estimate  of  the  cost  of  the  undertaking  is  to  be  con- 
sidered by  a  special  committee. 

Accrington.— Ykar's  W'ohkwg.— The  accounts  of  the  muni- 
cipal electricity  undertaking  for  the  vear  ended  March  Slst, 
^922,  show  a  total  revenue  of  .i'.SO,225.  as  compared  with  ±'76,776 
in  the  previous  y<'ar.  Working  expen.ses  amounted  to  £45Mii, 
as  against  £71,967,  leaving  a  grOss  profit  of  .-£:M,677  (£4,809). 
After  payment  of  capital  charges  the  net  result  was  a  profit  of 
.£13,790,  comparing  very  favourably  ^vith  a  net  deficit  of  £9,109 
in  1920-21.  Tlie  capital  expenditure  during  the  vear  was 
£29,.397,  the  bulk  of  which  (£26,872)  was  sjient  on  account  of 
a  new  turbine,  boilers,  condensing  plant,  converters,  trans- 
formers, swifrhgear,  &c.  The  total  number  of  units  sold  fell 
from  8.%1.(m  to  7,946,852.  The  capacity  of  the  station  wai 
increased  from  6,000  to  7,000  kW. 
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Barnstaple.— Proposed  Pukchase  or  L'MijiHT.'iKiNC.— The 
Ligbtiiit:  Committee  has  t-onsidered  the  ofier  of  a  syndicate 
to  purchiise  the  municipal  electricity  works,  and  it  was  agreed 
to  open  negotiations. 

Burton=on=Trent.— Extension  op  Si'i-pi-y.— The  Electricity 
Commis.'^ioncrs  have  sanctioned  the  Council's  application  to 
supply  electricity  to  Bretby  Colliery  and  to  the  Heathcote 
Pottery  Co.,  Ltd.,  outside  the  area  of  supply  of  the  Electric 
Lighting  Order,  1890. 

Ceylon. — Hydro-Electric  Schemk.— According  to  Indian 
Engineering,  a  hydro-electric  schenw  is  to  be  commenced  in 
September  this  year.  The  centre  of  distribution  is  within  4'i 
miles  of  Colombo  and  150  miles  from  the  furthest  point  in  the 
.  island.  The  scheme  will  be  divided  into  four  stages.  In  the 
first  stage,  a  basin  will  be  constructed  which  will  provide  nearly 
.  30.000  h.p.  and  will  cost  about  Rs.lo  millions.  The  second  part 
will  increase  the  power  available  to  10,000  h.p.,  and  a  fresh 
source  will  be  tapped  in  the  third  stage,  giving  an  additional 
50,000  h.p.  In  the  last  stage  an  artificial  lake  will  be  con- 
structed w-hich  will  bring  the  output  to  2-50,000  h.p.  The  esti- 
mated total  cost  of  the  scheme  is  Es.70  millions. 

Chesterfield.— Price  Reduction.— The  Town  Council  has  re- 
duced the  price  of  electricity  for  hghting  from  8-5  per  cent,  to 
60  per  cent,  above  pre-war  dharges.  and  for  power  and  heating 
from  ICKl  per  cent,  to  75  per  cent. 

Continental.— EsTHONiA.— A  scheme  is  being  promoted  for 
the  utilisation  of  the  fall  of  the  Narova  river,  which  is  exjjected 
to  yield  70,(XI0  h.p.  According  to  a  plan  prepared  by  the 
Narwa  Hiidro-EIektrijaaraa  Projekteerimiscriiroo,  it  is  pro- 
posed gradually  to  install  six  Francis  turbines,  each  of  1'2,000 
h.p.,  which  will  oiJerate  6.0()0-V  a.c.  generators.  It  is  intended 
to  tran.smit  about  55,000,000  kWh  per  annum  to  Reval  at 
110,000  V,  the  distance  being  136  miles.  The  estimated  outlay 
on  the  works  will  amount  to  l.(.KX).000.000  Esthonian  marks, 
with  an  addition  of  3.30,000,(X10  marks  for  the  transmission  line. 
The  scheme  is  to  be  undertaken  gradually,  and  a  sum  of 
800,000,000  marks  is  required  for  the  first  instalment. 

Darlington.- Lo.^N  S.\nctioned.— The  Electricity  Commis- 
sioners have  .sanctioned  the  borrowing  of  £31,731  to  cover 
expenditure  on  plant,  main-s  &c. 

Renfrewshire.— Extension  oi--  Supply.- The  Strathclyde 
Electricity  Supply  Co.  proposes  to  apply  to  the  Electricity 
Commissioners  for  a  Special  Order  authorising  the  company 
to  supply  electricity  in  parts  of  the  parishes  of  Paisey,  East- 
wood, and  Neilston. 

Rochdale.— Lnterrui'TIon  of  Supply. — A  complete  interrup- 
tion of  not  only  the  local,  but  also  the  general  South-east 
]>anca.shire  supply  of  electricity  was  cau,sed  by  a  rat  at  Pass- 
monds,  Rochdale,  about  10  p.m.  on  July  11th.  At  that 
time  a  heavy  short  circuit  occurred  in  one  of  the  feeders  of 
the  supply  station  at  Messrs.  S.  A.  Heywood  &  Sons'  works. 
I'assmonds,  which  arc  supplied  with  power  at  6,(X)0  volts.  On 
investigation  it  was  found  that  a  rat  had  gained  access  to  an 
o.h.p.  switch,  causing  a  short  clircuit  across  the  terminals, 
llnis  re-sulted  in  the  destruction  of  the  switch  and  the  conse- 
quent interruption  of  the  supply.  .\s  under  existing  arrange- 
ments the  Rochdale  undertaking  is  linked  up  with  the  Lanca- 
shire Electric  Power  Co.'s  supply  system  at  Outwood,  Rad- 
cliffe,  the  effect  of  the  disturbance  was  felt  immediately  both 
there  and  in  many  of  the  South-east  Lancashire  towns,  even, 
in  fact,  as  far  as  Wigau.    The  supply  was  quickly  restored. 

Special  Electricity  Orders. — Confirm.ations. — The  Minister 
of  Transport  has  confirmed  the  following  Special  Orders  made 
by  the  Electricity  Commissioners; — Kilmarnock  (extension); 
Kirkintilloch  and  di.strict;  Preston;  Renfrew  and  district; 
.\lderley  and  Wilmslow  ;  Isle  of  Wight ;  .^therstone  and  dis- 
trict;   Cookhaui ;    St.   Mellous  and  district. 

Surbiton. — Plant  Extensions. — Messrs.  Callenders  are  about 
to  make  extensions  to  their  central  generating  station,  and 
propo.se  to  take  a  bulk  supply  of  electricity,  which  will  involve 
a  change  from  direct  to  alternating  current.  New  plant  is  to 
lie  installed  at  an  approximate  cost  of  £'20.oiiO. 

Thrapston.— Electricity  Supply.— The  Urban  Council  has 
referred  to  a  committee  the  (piestion  of  establishing  electricity 
works  for  the  town. 

Urban  Electric  Supply  Co.,  Ltd.— Speciai,  Order. — The 
Electricity  Commissioners  have  granted  a  Special  Order  to  the 
company,  which  ."o  amends  a  number  of  local  Orders  as  to 
provide  that  the  company,  the  local  authority  concerned,  or 
not  less  than  twenty  consumers,  may,  every  three  years  from 
liie  date  of  the  Special  Order,  ask  for  an  inquiry  by  the 
Minister  of  Tiausport  with  a  view  to  the  alteration  of  the 
prices  charged. 

Wakefield.— Price  Reduction. — The  Electricity  Committee 
has  recommended  that  the  charge  for  electricity  to  ordinary 
power  consumers  be  reduced  by  taking  20  per  cent,  off  the 
war  increase. 

Extension  of  Supply.— Tlie  Council  has  decided  to  extend  its 
electricity  supply  to  .\lverthorpe,  and  Sandal,  and  application 
is  to  be  made  to  the  Electricity  Connmissioners  fpr  .sanction  to 
the  t)orrowing  of  £5,000  for  mains. 

■Weymouth. — Loan.— The  Town  Council  has  applied  to  the' 
Electricity  Comrnissioners  for  sanction  to  a  loan  of  jEI.OOO 
for  mains  extensions. 


Whitehaven.— Loans.— TTie  Town   Council   has  applied   for 

loans  of  £1,0(j0  for  mains  and  services,   and  i;960  for  public 

hghting. 

Wolverhampton.— i'RicE  Rf.dcction.— The  Town  Council. has 

reduced  the  charge  for  electricity  for  lighting,  power,  and 
general  supplies,  other  than  flat-rate  lighting  supplies,  from 
115  per  cent,  to  90  per  cent,  above  pro- war  charges. 


TRAMWAY    AND    RAILWAY    NOTES. 


Continental.— Spain. — k  new  electrid  railway  has  recentlv 
been  completed  and  put  in  operation  between  La  Coruna  and 
Sada.  a  distance  of  about  12i  miles. 

Croydon.— Year's  Working.— The  report  upon  the  tramway 
undertaking  (manager  :  Mr.  T.  B.  Goodyer)  for  the  year  ended 
March  31st  last  records  a  total  revenue  of  i'181.737,  as  com- 
pared with  £178, 77-2  in  the  previous  year.  Working  expenses 
totalled  £l&3,71o,  as  against  £183.:i87.  leaving  a  credit  balance 
of  £18,022;  in  192(J-21  there  was  a  gros.s  deficit  of  £4,615. 
Capital  charges  absorbed  £14,767,  and  the  net  result  was 
a  profit  of  £3,253,  carried  to  reserve.  The  sum  of  £2.8Sl  'was 
.spent  from  reserve  on  a  new  feeder  cable,  leaving  a  balance  of 
£364.  The  net  deficit  in  the  previous  year  was  £19.611.  There 
was  a  decrease  of  11  per  cent,  in  the  numljer  of  car-miles  run. 
the  figure  being  2,340,093,  and  the  passengers  carried 
(24,976,440)  decreased  by  7  per  cent.  A  table  of  comparisons 
given  in  the  report  shows  that  the  gross  expenditure  per  car- 
mile  was  16.79d.  in  1921-^2,  as  against  7.404d.  in  1913-14.  The 
revenue  per  car-mile  has  increased  in  a  greater  ratio,  the 
figures  being  7..52d.  in  1913-14  and  18.6.3d.  in  1921-22.  The 
number  of  car-miles  run  in  the  past  year  was  considerably 
below  the  pre-war  figure. 

Heywood. — Year's  Working. — ^The  annual  report  on  the 
working  of  the  tramway  undertaking  (manager  :  Mr.  H.  C. 
Day)  for  the  pa.st  year  shows  a  total  income  of  £23.457,  as 
compared  with  £25,901  in  the  previous  year.  Working  ex- 
penses amounted  to  £21,959  (£22,125),  leaving  a  gross  profit  of 
£1,497  (£3,775).  After  deduction  of  capital  charges  there  was 
a  net  loss  of  £2,431.  In  the  previous  year  there  was  a  loss  of 
£311. 

London. — Moor  Lane  Fire  Inquiry. — The  inquiry  concern- 
ing the  recent  (ire  at  the  electric  sub-station  of  the  Metropoli- 
tan Railway  Co.,  at  Moor  Lane,  City,  was  concluded  before 
Dr.  Waldo,  the  Citv  Coroner,  on  July  ISth,  when  the  jury 
returned  a  verdict  that  the  fire  was  cau.sed  by  an  electrical 
fault  in  a  transformer.  They  added  a  rider  that  the  spread 
of  the  fire  was  due  to  the  absence  of  sand  or  other  fire  ex- 
tinguisher, and  that  the  fire  brigade  should  have  been  sum- 
moned very  much  earlier  than  was  done.  In  summing  up. 
the  Coroner  said  that  45  minutes  of  valuable  time  had  been 
wasted  before  the  fire  brigade  was  called.  When  a  police 
constable  first  suggested  that  the  brigade  should  be  called  an 
ofiicial  told  him  "  it  was  more  than  he  dare  do." — ^lornt-ng 
Post. 

Northampton.— Year's  Working —The  re.sults  of  working 
(if  the  Corporation  tramways  for  the  year  endjd  March  3Ut 
last  were  as  follows,  the  previous  year's  equivalents  being  given 
in  parenthesis  :— Total  revenue.  £72,519  (£75.0.58);  working 
expenses,  £.56,:<42  (£71,1.5-5);  gross  profit.  £16,177  (£3.903): 
net  ivsiilt,  £5,792  profit  (£5, 2;^2  deficit).  Car-inilcs  run.  749.268 
(797,207);   number  of  passengers  carried.  10,.5.34.713  (11,375,160). 

Pontypridd.— SiNDAV  Sehvices.— Tlie  Rhondda  Tramways 
Co.  lia.s"  come  to  an  agreement  with  the  Council,  whereby  the 
company  will  run  its  cars  over  the  Council's  track  between  Tre- 
havixl  and  Pontypridd  on  Sundays.  £500  per  annum  is  to  be 
paid  to  the  Council  for  the  use  of  the  track.  .  .i 

Sunderland.-- Year's  Working.— The  report  of  th<\  general 
manager  of  the  Corporation  tramways  (Mr.  .-V.  R.  Daysoni 
records  a  total  revenue  of  £138.321.  as  compared  with  £15S,16"> 
in  the  previous  year.  Working  exjienses  decreased  to  about 
the  same  extent,  from  £l:W.(i68  to  £T1S,1.t<i,  leaving  a  gro.^-. 
balance  of  f'20.<ifi5  (£21.497).  The  balance  of  net  revenue 
canied  to  appropriation  account  was  £8,7.57  (£8.017)  This 
extinguished  the  1920-21  deficit  brought  forward,  and  the 
balance  was  used  for  loan  repayment  and  renewals  fund.  The 
number  of  car-miles  run  decreased  from  1,647,618  to  J.4<f>L75"> 

Wolverhampton.-  Year's  Working  —Tlie  annual  report  of 
the  gcuci;il  manager  and  engineer  of  the  municipal  tramway 
department  (Mr.  C.  Owen  Silvers)  for  the  year  ended  March 
31st  last  shows  a  total  income  from  all  sources  of  £121,(196. 
comparing  with  .£  12ti.294  in  the  previous  year.  The  working 
expenditure  was  £iH.417,  as  against  £107.458.  leaving  a  gross 
balance  of  £26.679  (£18,8;ft6).  Decreases  were  shown  in  the 
I'ost  of  power,  wages,  and  maintenance  costs.  Interest  an<l 
other  capital  charges  absorbed  £21.tiS5,  and  there  was  a  credit 
of  ,£l,l-iJ,  giving  a  net  result  of  £6,116  profit,  as  against  £2,934 
in  1920-21,  The  motor-omnibus  accounts  recorded  a  net  profit 
of  £1,181.  rhe  nimilier  of  ixissengers  carried  on  the  jtram- 
ways  showed  a  considerable  reduction — from  19.370,676  to 
15,691.440.  although  the  air-mileage  remained  at  about  the 
same  level. 
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TELEGRAPH    AND    TELEPHONE    NOTES. 

.\ustria. — Wirelbss  Ti:;i.egraphy. — The  Chief  Committee  of 
the  Austrian  National  Council,  on  July  13th,  approved  the 
decision  of  the  Cabinet  to  grant  to  Marconi's  Wiieless  Tele- 
graph Co..  of  London,  a  concession  for  a  wireless  service 
between  Austria  and  foreign  countries.  Au  Austrian  joint 
stock  company  must  be  formed  within  six  months  by  the 
Marconi  Co..  whereupon  the  concession  will  be  automatically 
transferred  to  the  fonner  company,  says  the  Morning  Post. 

The  Austrian  (iovernment.  says  the  Financial  Times,  will 
participate  to  the  eiaent  of  30  per  cent,  of  the  capital,  and  a 
group  of  Austrian  banks  will  co-operate  with  the  Marconi  Co. 
in  founding  the  Austrian  Co.  This  concession  was  obtained 
against  very  strong  competition  on  the  part  of  the  Berlin 
Telefunken  Co. 

The  London  Marconi  Co.  will  subscribe  more  than  half  the 
capital,  says  the  Dailn  Mail,  and  will  erect  two  transmitting 
stations  and  three  receiving  stations  near  Vienna  and  one  con- 
trol station  in  the  centre  of  Vienna,  and  hand  them  over 
ready  for  use  to  the  Austrian  Marconi  Co.  The  concession  con- 
fers the  exclusive  right  of  conducting  public  wireless  services 
between  Austria  and  all  other  countries  for  a  minimum  period 
of  thirty  years. 

The  Marconi  Co.  will  take  over  the  Austrian  Government's 
existing  wireless  stations  at  Deutschaltenburg  and  Laaerberg, 
and  will  modernise  them  .so  that  they  will  be  capable  of 
handling  150  words  per  minute.  The  rates  for  messages  will 
be  the  same  as  those  charged  for  telegrams  by  wire. — Renter. 

Australia. — Wikeless  Telegraphy. — The  Federal  Govern- 
ment's life  hung  in  the  balance  for  a  few  minutes  in  the 
House  of  Representatives  on  July  14th.  The  agreement  with 
the  Amalgamated  Wireless  Co.  to  provide  direct  wireless 
communication  with  Great  Britain  w-as  challenged  by  the 
Labour  Party  over  the  appointment  of  Sir  Thomas  Hughes, 
formerly  Ijord  Mayor  of  Sydney,  to  the  Joint  Board.  The 
company  and  the  Government  have  each  three  directors. 
They  were  unable  to  agree  on  the  seventh,  and  the  arbitrator, 
under  the  agreement,  selected  Sir  Thomas  Hughes,  chairman 
of  the  Amalgamated  Wireless  Co.,  thus  giving  the  company 
a  majority  on  the  directorate,  though  the  Government  holds 
the  controlling  interest.  The  Labour  Party  forced  the 
Government  to  decline  to  accept  the  appointment,  and  then 
asked  for  the  .-idjournment  of  the  debate.  Mr.  Greene,  who 
is  in  charge  of  the  House  in  the  absence  of  the  Prime 
Minister  through  illness,  saw  that  resistance  w'as  perilous, 
and  cave  way. — The   Times. 

Senator  Pearce  outlined  in  the  Senate,  on  July  11th,  the 
Government's  new  proposals  for  assisting  the  development  of 
the  Northern  Territory  of  .Australia.  The  Commonwealth 
Government  is  convinced  that  the  Territory  must  be  treated 
as  pastoral,  but  that  the  isolation  must  be  broken  down  by 
the  establishment  of  prompt  and  effective  communication. 
Negotiations  have  been  opened  with  the  Australian  Amalga- 
mated Wireless  Co.  to  install  wireless  telephones  with  a  central 
station  capable  of  communicating  with  the  different  holdings. 
— The    Times. 

GovERXME.NT  MANt'FACTORR  (W  T)';i,KPHONES.— The  Common- 
wealth Government  proposes  to  utilise  a  section  of  its  Lithgow 
.■<mall  arms  factory  for  the  manufacture  of  telephones. — 
lieiiter'.i  Trade  Service. 

Germany.— Teekpho.ve  E.xtensions.— The  Inter-AlIied  Com- 
niission  has  had  to  make  strong  representations  to  the 
Gernran  (iovermiient  agaiu.st  a  scheme  which  it  found  was 
being  undertaken  for  the  tran.'^formation  of  the  German 
trunk  telephone  system  from  overhead  to  underground  lines. 
The  Germans  pleaded  that  this  was  a  necessary  outlay. 
because  it  would  so  much  improve  the  ethciency  of  the 
service.  To  this  the  Inter-AUicd  Guarantee  Commission  has 
replied  that  until  Germany  has  paid  her  foreign  debts  such 
a  lavish  outlav  on  her  part  would  be  totallv  unjustified,  savs 
the  Dailu  Mail. 

The  French  Press  draws  attention  to  the  vast  public  works 
now  being  carried  out.  or  about  to  be  carried  out,  in 
Germany.  In  the  German  Budget  for  1921 -'2'2  no  fewer  than 
2.320.000,0<X)  marks  are  provided  for  new  construction,  .savs 
the  Evenivsi  Kews,  of  which  ]  ,'110,000.000  marks  are  for  the 
extension  of  the  telephone  system,  with  an  additional 
im.im.(m  for   underground  cables. 

Holland.— New  Telephonb  Cabi/E.— 'llie  long-awaited  1<-le- 
phone  cable  between  Britain  and  the  Netherlands  has  been 
laid.  It  was  landed  by  a  British  cable  ship  near  Dornburg, 
on  the  Dutch  coast,  on  July  8th.  after  considerable  difficulty. 
owing  to  bad  weather.  The  cable  is  lOf.l  miles  long,  and  nas 
laid  by  the  Ea.stern  Telegraph  Co. 

Japan. — Wireless  TEEEGRAPHy.— Representatives  of  sonir 
ten  leading  shipping  and  business  houses  are  planning  the 
promotion  of  a  wireless  company  with  a  capital  of  200.000.000 
yen  for  the  improvement  of  transpacific  communication.  The 
preliminaries  are  now  being  negotiated  with  the  Government. 
— Renter's   Trade    Service    (Tokio). 

It  is  learned  in  New  York  financial  circles  that  the  com- 
pany is  to  be  an  American-Japanese  one,  says  the  Financial 
Times 


South  Africa.  —  Wireless  Broadcasting. — The  Union 
Government  has  approved  of  the  Post  Office  receiving  appli- 
cations for  the  establishment  of  broadcasting  wireless  tele- 
phone services.  The  circulation  of  advertising  matter  auil 
commercial  traffic  is,  however,  not  to  be  permitted,  says  The 
Times. 

Wireless  Telegraphy.— The  Marconi  Co.  has  submitted  a 
scheme  providing  for  the  formation  of  a  South  .\frican  wire- 
less company,  with  a  capital  of  Jb'500,000,  four-fifths  to  be  sub- 
scribed in  London  and  the  remainder  in  South  Africa.  The 
company  undertakes  to  construct  and  work  a  station  out  of 
range  of  gunfire  from  the  sea,  capable  of  communicating 
direct  with  England.  India,  China,  Australia,  the  United 
States,  and  South  America. — Tlie  Times. 

According  to  the  Morning  Post  it  is  proposed  that  the 
Government  shall  have  the  right  to  purchase  the  new  under- 
taking after  10  years,  and  that  in  the  case  of  an  emergency, 
the  Government  will  take  control  of  the  new  station.  The 
proposed  rates  are  to  be  6d.  per  word  for  a  full-rate  message; 
8d.  per  word  for  deferred  and  Government  traffic,  and  the 
Press  rate  to  l)e  2id.  per  word.  The  Marconi  Co.  is  to  arrange 
for  a  suitable  corresponding  station  in  the  LTnited  Kingdom,  to 
plac-e  at  the  disposal  of  the  S..\.  Co.  all  patents,  &c.,  and  to 
guarantee  a  10  per  cent,  improvement  in  the  daily  service  over 
the  Australian  guarantee,  which  is  for  an  uninterrupted  ser- 
vice for  800  days  yearly,  with  a  ininimum  of  12  hours  per  day. 
It  is  reported  that  the  South  African  Ciovcrnment's  technical 
adviser  has  reported  favourably  on  the  scheme,  which  is 
independent  of  the  proposed  Imperial  P.O.  chain  of  stations. 

Mr.  C.  F.  Elwell.  of  London,  who  arrived  at  Capetown  on 
July  18th,  is  submitting  to  the  Union  Government  a  scheme 
which  the  Morning  Post  describes  as  an  alternative  to  Mar- 
coni's offer.  He  states  that  his  firm  is  willing  to  furnish, 
erect,  and  hand  over  in  complete  working  order,  within  twelve 
months  from  the  date  of  receipt  of  the  order  to  proceed,  a  high- 
power  station,  including  S20-ft.  masts  and  Poulsen  arc  genera- 
tors sufficiently  powerful  to  guarantee  a  service  of  twenty-five 
words  per  minute  for  not  less  than  twelve  hours  a  day,  and  for 
not  less  than  350  days  in  the  year,  for  a  sum  not  exceeding 
i'150.000.  .\  more  powerful  station  could,  if  necessary,  be 
built,  comprising  twice  as  many  towers  and  more  powerful  arc 
generators,  for  a  sum  not  exceeding  f  200,0('K). 

The  Telegraph  Service. — LTNDERGRorNn  Cables  in  Scotland. 
— On  July  17th,  in  the  House  of  Commons,  the  Postmastef- 
General  was  a-sked  whether,  in  view  of  the  delays  to  business 
occasioned  in  Scotland,  north  of  Edinburgh  and  Glasgow,  by 
breakdown  through  stoi'm  in  the  overhead  telegraph  ti  i  iik 
system,  he  would  now  proceed  to  have  the  system  put  under- 
ground w-ith  the  view  of  remedying  this  defect  at  an  oajly 
date,  and  at  the  same  time  providing  work  for  the  ULeiii, 
ployed. 

Mr.  Pike  Pease  (Assistant  Postmaster-General)  said  that 
the  provision  of  underground  cables  between  Edinburgh  or 
Gla.sgow  and  the  North  of  Scotland  would  involve  heavy 
expenditure,  and  could  not  be  undertaken  at  present.  He  • 
fully  appreciated,  however,  the  importance  of  electrical  com- 
munication to  the  fishing  and  other  indu.stries  in  the  north 
of  Scotland,  and  he  had  under  consideration  the  questions  of 
specially  strengthening  one  of  the  overhead  routes,  aid  of 
providing  a  wireless  service  between  Stonehaven  ;  nd  a 
station  in  the  south  for  use  in  emergency. 

Wireless  Telegraphy. — Imperial  Chain.— In  the  House  of 
Commons,  on  July  13th,  in  reply  to  a  question,  the  Post- 
master-General said  the  Government  had  further  considered 
the  question  of  the  Imperial  Wireless  Chain,  and  had  d^'cided 
to  erect  in  England  a  station  of  the  ultimate  power  (240  kW) 
contemplated  by  the  Expert  Commi.ssiou.  instead  of  the 
smaller  power  (120  kW)  which  it  proposed  should  be  used  in 
the  fir.st  instance.  This  station  would  provide  especially 
direct  commercia.1  communication  with  India,  South  Africa, 
and  Australia.  In  India  the  Imperial  Government  would 
erect  and  the  Indian  Government  would  work  a  station  also 
capable  of  direct  communication  with  England.  South  Africa 
and  Australia.  As  a  corollary  of  this  decision  the  proposed 
.second  station  in  Egypt  and  the  station  in  East  .\frica  voidd 
be  deferred,  and  the  erecting  of  stations  at  Singapore  and 
Hong  Kong  would  be  reconsidered.  Experts  of  the  Canadian 
Government  were  expected  to  reach  England  very  shortly  in 
order  to  discuss  the  participation  of  Canada  in  the  scheme, 
says  The  Times. 

Communication  is  proceeding  with  the  Union  Government 
as  to  the  station  in  South  Africa,  and  the  Daily  Express 
(Joints  out  that  the  decision  to  make  the  "  steps  "  of  the 
chain  4.000  instead  of  2.000  miles,  as  originally  suggested, 
represents  the  end  of  a  prolonged  controversy  regarding  the 
ownership  of  means  of  Imperial  communication  between  the 
mother  country  and  British  territory  overseas,  it  having  bpen 
decided  that  they  shall  be  State-owned  and  State-operated. 
The  daily  Press  reports  that  surprise  is  expressed  in  India  at 
Mr.  Keliaway's  statement  concerning  the  proposed  Indian 
station,  as  it  has  been  understood  that  the  Imperial  ciain 
would  consist  of  "  steps  "  of  2.000  miles,  and  not  4.000.  as 
now  announced,  while  the  Indian  Government,  for  financial 
reasons,  has  been  inclined  to  give  the  concession  to  private 
enterprise  and  an  Indian  company  has  undertaken  to  carry 
out  the  work  on  condition  that  it  secures  full  Government 
control. 
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Developments.— When  addressing  the  cadets  at  the  Rciyal 
Military  Ai:ademy,  Woolwich,  recently,  Lord  Cavan,  Chief 
of  the  Imperi.il  General  Staff,  referred  to  the  heavy  casualties 
among  men  burying  telephone  wires  daring  the  war,  and  said 
that  the  Army  Council  had  decided  that  in  future  wars  there 
would  be  no  telephone  wires  from  "  divi.sion  "  to  the  front 
line ;  therefore  officers  should  obtain  n  knowledge  of  wireless. 

An  interesting  new  type  of  aerial  has  been  satisfactorily 
tested  for  the  reception  of  long-distance  wireless,  which  is 
nothing  more  than  two  pairs  of  wires  suspended  from  tele- 
graph poles  by  means  of  ordinary  porcelain  insulators.  The 
aerial  is  eight  miles  in  length,  and  is  stated  to  give  better 
results  than  one  previously  su.spended  between  320-ft.  and 
100-ft.  towers.  A  similar  aerial,  ju.st  over  a  mile  in  length, 
is  being  used  for  reception  at  ship  stations. 

An  advance  in  technique  may  be  looked  for  as  the  result 
of  a  new  type  of  microphone.  The  dnim  of  the  microphone 
is  fitted  with  a  coil  which  vibrates  in  sympathy  with  it.  and 
being  placed  in  a  strong  magnetic  field,  the  vibrations  create 
electrical  impulses,  which  are  carried  by  wireless  in  the  u.sual 
way.  Tlie  voice  currents  are  stated  to  be  remarkably  true, 
and  the  reproduction  of  miLsic  highly  successful. — Daily  Mail. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Elejctrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia.  —  Melbourne.— October  17th.  Postmaster-Gen- 
eral's Department.  Automatic  c.b.  telephone  equipment,  with 
all  assocaated  equipment,  including  material  for  use  at  sub- 
scribers' premises.     (Sched.  39  and  40.)     (July  7th.) 

September  '27th.  Telephone  apparatus  and  parts.  (Sched. 
561.)     (July  14th.) 

Brisbane. — September  20th.  Postmaster-General's  Depart- 
ment. Supply  and  delivery  of  switchboard  apparatus  and 
parts.     (Sched.    No.  559.)* 

Belgium. — July  27th.  Municipal  authorities  of  Schaer- 
beek.  Brussels.  550  electricity  meters  for  single-phase  l.p. 
mains  and  10  meters  for  h.p. 

Su/\rlee  (Province  of  Namdh).— The  municipal  authorities 
are  inviting  tenders  until  July  29th  for  the  establishment  of 
a  system  of  electricity  distribution  in  the  town. 

Bishop's  Castle — .\ugust  5th.  Installation  of  electric 
lighting  in  the  Parish  Church.     (See  this  issue). 

Brigham,  Cockermouth.— July  2oth.  Electric  light  instal- 
lation at  the  parish  church.    The  Vicar. 

Dublin. — July  25th.     Electric  and  Public   Lighting  Com- 

niittee.  (a)  Supply  to  Pigeon  House  Works  of  one  Edwards 
air  pump,  with  accessories  and  pipework ;  (b)  supply  and  in- 
fctallation  of  one  210  h.p.  3-phase  motor;  (c)  rewinding  the 
stator  of  existing  2I0-h.p.  3-phase  motor.  Particulars  and 
forms  of  tender  from  City  Electrical  Engineer,  Fleet  Street, 
Dublin. 

August  1st.  Corporation.  Two  sets  electrically-driven  sew- 
age pumps  for  the  Eingsend  pumping  station.  Chief  engineer. 
Castle  Street. 

France.— Paris.— August  2nd.  Two  electrically-driven 
travelling  bridges  for  the  sub-station  of  St.  (iermam-en-Layc 
and  Chatou.    Service  Electrique,  43,  Rue  de  Rome,  Paris. 

Horsham — July  31st.  Urban  District  Council.  1,000  yd. 
•.if  l.p.  3-core  .007  sq.  in.  paper-insulated,  lead-sheathed,  steel 
tape-armoured  cable  suitable  for  6fiO  V  working  pressiu-e. 
1,000  or  1,500  yd.  of  2  core  .007  sq.  in.  cable  as  above.  The 
Electrical  Engineer,  Stanley  Street,  Horsham.  (See  this 
issue.) 

India. — July  2.Sth.  High  Commissioner's  Department. 
Telephone  switchljoards  and  desk  and  wall  sets.     (July  7th.) 

Liverpool — July  24th.  West  Derby  I'nion.  Electricity 
supplies.  G.  VV.  Coster,  clerk  to  Guardians,  Union  Offices, 
Brougham  Terrace,   Liverpool. 

Manchester.  —  .\ugust  8Ui.  'rrannvays  Department. 
Supply  of  permanent-way  special  track  work.  Specifications 
and  forms  of  tender  from  Mr.  H.  Mattinson,  general  manager, 
65,  Piccadilly,  Manchester.     (Deposit  £1  Is.,  returnable.) 

Oxford. — August  loth.  Oxford  Electric  Cxi..  Ltd.  One 
l.(XIO-k\V  turbo-alternator  and  condensing  plant;  and  one  500- 
k\V  conversion  plant  (3,000  V,  3-phase,  to  1,100  V,  d.c).  com- 
plete with  switchgear.     (See  this  issue.) 

Plymouth. — August  4th.  Electricity  Department.  Trans- 
porter runway  travelling  trolley  hoist.     (July  14th.) 

South  Africa. — Gbahamstown. — September  1st.  Electric 
lighting  plant  and  equipment,  comprising  steel  poles,  over- 
head wiring,  house  services,  fuses,  transformer  switches, 
meters,  street  lamps.  &c.  Consulting  engineer :  Prof.  W. 
Buchanan,  76.  Louis  Botha  Avenue,  Houghton  Estate, 
Johannesburg.* 


Tasmania.— MoBART.— October  2nd.  City  Council.  Ten- 
ders for  7.50-kW  rotary  converter  and  transformer  and  5.50  volt, 
d.c.  switchboard  panel.  Tenders  are  returnable  at  Hobart 
on  October  2nd  next,  and  particulars,  which  have  been 
posted,  are  due  t«  arrive  at  the  office  of  the  Agent-General 
for  Tasmania.  Australia  House,  Strand,  London,  \V.C.2,  about 
the  middle  of  August. 

Warrington — July  24th.  Electricity  and  Tramways  Com- 
mittee, (a)  Cast-iron  circulating  pipes;  (b)  steam  pipe*,  feec 
tank,  &c.  Mr.  P.  V.  L.  Mathiae,  borough  electrical  and  tram- 
way engineer,  Howley,  Warrington. 

*A  copy  of  the  plan,  specifications,  and  conditions  of  tender, 
&c.,  can  be  ins|>ected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Barnes. — Urban  District  Council.     .Accepted: — 

Feeder  cable  (f3,490).— Siemens  Bros.  &  Co..  Ltd 

China. — Peking  Tramways.     (Prices  in  gold  dollars): — 

Boilers    (109,000)  — Babcock    &    Wilcox. 
Engines    and    generators    ((109,000).— Brown.    Boveri. 
Transformers   (24.000)    and    overhead    equipment. — Siemens-Schuck«rt. 
Rails  (29j,000)  and  cars   (55,000).— A  French  con  pany.  through  the  .Anglo. 
French    Corporation.— (.■\bstracted    from     £a5/t-rri '  Engineering.) 

Faversham. — Town  Council. 

Underground   cables  (£555  10s.).— Pirelli-General   Cable  Works,   Ltd. 

India. — Karachi   Electric    Supply    Corporation,   Ltd.     Ac- 
cepted:— 

Two    500-kW     Diesel-driven    flywheel     alternators    to    the    specification    of 

Me-ssrs.  Handcock  &  Dykes  :— 
Engines  (crosshead    type).— Mirrtees,  Bickerton   &  Day,  Ltd. 
.Mtcrnators.— Electric    Construction   Co.,    Ltd. 
Contract    price   for    the   two   sets,    f.o.b.    English   port.    £34.050. 

Salop. — Education  Committee. 

Installation    of     electric     lighting     at     Bishop's    Castle     secondary     schools 
(£77   10s.).— Smallwood    (t  Co.,  Shrewsbury. 

Sunderland. — Town    Council.     .Accepted: — 

Temperature    recording    and   indicating    instrument   for    turbine. — Cambridge 

Scientific    Instrument    Co. 
Tube  cleaner. — Babcock  &  Wilcox. 
Cable.— British    Insulated  S:   Helsbv  Cables.   Lt<l..   and  Pirelli-General   Cable 

Works,  Ltd. 

Weymouth. — Town  Council. 

Electric     lighting    on    the     housing    estate     at    WVslh.uii     (£188     lUs).-W. 
Smith  &    Son. 


FORTHCOMINQ     EVENT. 


Eastern   Associated    Telegraph    Companies.- 

Ko>al  Uolanic  Socielv's  Gardens,  Regent's  fa 
lion    in    i-elebration    ol    the   50th    anniversarv 


.NU.ii.lav,  Julv  21lh.  .\t  th" 
rk.  Biinquel.'lfle,  .ind  recep- 
of   the    incorporation    ol    the 
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SERVICE 


To  enable  us  to  complete  replies  to  queries  received  this  week, 
wc  need  the  names  of  manufacturers  or  suppliers  of  :  — 

Victor  switches. 

Electropoise  Birmingham  refills. 

Bracket  switches  resembling  gas  taps. 


NOTES. 


The    Proposed    Visit    to    (iennevilliers. — tiieiit  inlciest  is 

bemg  shown  in  uur  proposed  c.\tursiou  to  Ihe  Lienuevillier.v 
power  station^  of  which  further  piuticulars  are  given  in  this 
issue;  provisional  applications  are  flowing  in  at  a  gratifying 
rate,  and  in  many  cases  are  accompanied  by  interesting  i5ug- 
gestions  with  regard  to  the  programme.  In  addition  to  the 
charabanc  tour  through  part  of  the  "  devastated  area  "  pro- 
posed by  Major  Rich  in  our  last  issue,  it  has  l)eon  .suggested 
that  the  party  should  visit  the  new  power  station  of  the  L'sine 
Ceutrale  d'Energie  Eloctritiue  du  Nord  de  la  France  at 
Comihes,  a  supor-innver  station  which  is  nearing  completion  at 
Beuvry,  and  the  large  extension  of  the  80,000-k\V  power  station 
at  St.  Ouen  of  the  Compagnie  Parisienne  do  Distribution 
(i'Electricitti ;  and  one  enterprising  correspondent  wishes  to 
know  whether  arrangements  can  be  made  to  tly  to  Paris.  Tlio 
visit  is,  certainly,  in  one  sense.  "  in  the  air  "  as  yet,  though 
every  day's  mail  strengthens  the  support  that  is  being  given 
to  the  scheme:  it  may  be  possible  for  some  members  of  the 
party  to  adopt  the  aerial  route,  but  we  anticipate  that  the 
majority  will  prefer  the  more  prosaic  modes  of  transport. 

The  original  proposal  in  our  issue  of  .Tuly  7tii.  p.  '2,  was  to 
leave  Ivondon  on  Friday,  September  •3'3nd,  with  the  Genne- 
villiers  '.W.tXTO-kW  power  station  as  the  main  objective,  and 
to  return  on  Monday  night,  September  iith ;  those  who  could 
spare  the  time  might  extend  the  tour  to  include  other  new 
steam  power  stations,  and  the  hydro-i'lectric  works  at 
Grenoble.  These  are  merely  the  tentative  cutlines  of  the  pri> 
gramme;  as  shown  above,  other  proposals  are  coming  in,  and 
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we  shall  be  ;;lad  to  receive  further  suggestions  aud  comments 
from  readers  who  are  interested  in  the  scheme,  as  well  as  pro- 
visional notices  of  intention  to  take  part  in  the  visit,  which 
will,  of  course,  in  no  way  commit  the  writers  to  participation 
if  for  any  reason  they  are  unable  to  join  the  party. 

The  sooner  we  know  how  many  are  likely  to  go  to  Paris,  the 
sooner  we  shall  be  able  to  submit  a  definite  programme  for 
their  approval. 

The  Engineers'  Club  (London). — The  first  year  of 
existence  of  the  Enjjinccrs'  Club  is  now  approaching  comple- 
tion, and  it  is  po.ssible  to  survey  its  record  over  a  sufficient 
period  to  warrant  an  opinion  thereon.  The  club  was  opened 
on  September  1st,  19-21.  at  39,  Coventry  Street,  London,  W.l, 
as  the  result  of  some  nine  months'  efforts  on  the  part  of  the 
promoters;  a  provisional  committee  was  formed  in  January 
la.<t  year,  and  early  in  February  it  met  and  appointed  an 
executive  committee,  which  set  to  work  w-ith  vigour,  under 
the  guidance  of  Mr.  E.  U.  Hill  as  hon.  secretary — without 
whose  stimulating  enthusiasm  and  untiring  energy  the  project 
would  never  have  been  brought  to  fruition.  At-  a  general 
meeting  of  the  supporters  of  the  dub  on  June  2nd.  1921,  the 
proposals  of  the  Executive  Committee  were)  unanimously 
endorsed.  Mr.  E.  Manville  being  elected  the  first  president. 
At  that  time  the  number  of  applications  received  from  prospec- 
tive members  was  over  l,7(Xl;  not  all  of  these,  of  course. 
matured,  but  nevertheless  the  membership  is  now  double  that 
figure,  and  is  steadily  increasing — the  Committee  hopes  to 
reach  a  membership  of  4,000  by  the  end  of  this  year. 

The  Club  is  situated  in  a  cential  position,  close  to  Trafalgar 


Pholo   by]  [Haines. 

Mr.  Edml'nd  L.  Hill,  M.I.Mech.E.,  M.I.E.E. 
Hon.  Secretary,  The  Engineers'  Club  (London). 

Squaro,  and  is  handsomely  appointed  in  every  respect;  includ- 
mg  the  annexe,  which  was  completely  redecorated  and  re- 
furnished in  April  last,  it  contains  71  bedrooms  available  for 
members,  and  the  dining  rooms  can  accommodate  over  300 
simultaneously:  the  latter  have  been  in  great  demand  for 
dinners  and  smoking  concerts,  the  catering  being  recognised 
as  unexceptionable.  In  connection  with  the  Club,  a  golf  circle, 
a  che.'.s  circle,  and  a  Masonio  lodge  have  been  organised;  tho 
golf  circle  has  held  four  successful  meetings,  the  Captain '.s 
prize  (a  silver  cup  presented  by  Mr.  S.  F.  Corby)  being  won 
at  Epsom  on  fune  22nd  by  Mr.  H.  G.  Ogden,  while  the  Pre- 
sident's prize  (a  silver  cup  presented  by  Mr.  E.  Manville, 
M.P.)  will  be  played  for  in  the  autumn.  A  general  meeting 
of  all  members— the  first  since  the  Club  was  opened— will  be 
held  early  in  October. 

The  office  of  President  being  held  for  one  year  only,  Mr. 
Manville  retires  on  August  31st.  and  the  Committee,  whilst 
gratefully  acknowledging  the  indebtedness  of  the  Club  to  him, 
announc-es  that  Sir  Robert  A.  Hadfield.  Bart,.  D.Sc.  D.Met., 
F.E.S..  M. Inst. C. E.. '  ha-s  consented  to  take  nftice.  Members 
elected  after  June  -SOth  will  enjoy.^ll  ,the  privileges Jof  msmb.er- 
ship  until  August  31st,  1923.     ,.',.'      ,  ''■  '  ■'  ' 


There  is  no  doubt  that  the  Club  has  fulfilled  its  purpose, 
and  has  been  a  boon  to  engineers  in  London — including 
visitors  from  the  provinces  and  overseas,  who  find  it  a  haven 
of  .rest  and  a  convenient  rendezvous;  moreover,  it  has  been 
financially  successful  from  the  first,  and  may  now  be  regarded 
as  finnly  established. 

We  have  pleasure  in  publishing  a  portrait  of  the  hon. 
secretary.  Mr.  Edmund  L.  Hill,  M.I.Mech.E.,  the  genhis  loci, 
to  w'hom  in  very  great  measure  the  Club  owes  its  existence. 
Mr.  Hill  is  the  youngest  son  of  Dr.  G.  Birkbeak  HUl,  and 
therefore  is  a  member  of  a  verv  distinguished  family,  his 
brothers.  Sir  Korman  Hill,  Bart.,  and  Sir  Maurice  Hill.  G.C.B., 
having  attained  high  distinction  in  the  law  as  solicitor  and 
judge  respectively.  He  was  educated  at  Haileybury,  and 
received  his  engineering  training  in  the  L.B.  i  S.C.  locomotive 
works  at  Brighton.  His  temperament  has  been  described  as 
"  very  dynamical,"  and  accordingly  after  passing  througb  the 
shops  he  transferred  his  energies  to  electi-ical  engineering, 
founding  the  finn  of  Hill,  Upton  &  Co.,  electrical  engineers, 
at  Oxford,  which  is  still  in  existence  under  its  original  style. 
The  next  phase  of  his  career  was  developed  with  the  South 
Wales  Electrical  Power  Distribution  Co.,  where  his  literary 
talents  had  free  play.  Afterwards  he  became  Messrs.  Siemens'.^ 
branch  manager  at  Manchester,  a  post  which  he  occupied  for 
10  years,  and  it  w-as  during  this  period  that  the  Manchester 
Engineers'  Club  was  successfully  started.  Mr.  Hill  was  one 
of  the  founders,  and  for  some  years  hon.  secretary  of  this 
institution,  which  was  the  prototype  of  the  T/ondon  Club.  In 
1917  he  became  general  secretary  of  the  Federation  of  British 
Industries,  and  during  his  tenure  of  that  (jffice  the  member- 
ship of  the  Federation  was  increased  from  4(X)  to  1,200,  a  fact 
which  bears  testimony  both  to  his  personal  charm  and  to  the 
driving  force  of  his  character.  In  that  capacity  he  greatly 
extended  his  already  wide  circle  of  friends — indeed,  there  are 
few  men  in  the  engineering  industry  who  can  lay  claim  to 
greater  popularity,  and  certainly  there  is  not  one  more  admir- 
ably fitted  for  the  post  which  he  occupies.  We  print  an 
effusion  from  one  of  his  admii"ers,  a  strong  supporter  of  both 
the  Engineers'  Clubs,  which  affords  some  indication  of  the 
esteem  in  which  he  is  held. 

The  Pusher. — 

There  are  some  men  who  can't  keep  still. 
And  one  of  these  is  Edmund  Hill. 
His  hobby,  in  the  last  few  years, 
Is  making  clubs  for  engineers. 
In  Manchester  he  tried  his  hand. 
And  the  result  is  simply  grand. 
In   London  next  they  dragged  him  in, 
And  Edmund  scored  another  win. 
The  British  Trade  Ship's  now  his  toy. 
So  all  his  pals  shout  "  Ship  alioy!" 
In  short,  whate'er  new  stunt  he  tries, 
It  lives,  the  opposition  dies. 
So  here's  a  tip  for  politicians. 
Wee  Frees,  Die  Hards  and  Coalitions. 
Cut  out  Lloyd   George  and  start  anew. 
Let  Edmund  pull   the  Nation   through. 

J.  H.  C.  B. 

London's  New  "  County  Hall." — The  London  County 
Council's  new  building,  known  as  "  The  County  Hall,"  has 
been  growing  since  1912,  when  the  King  laid  the  foundation 
stone,  and  was  formally  opened  by  His  Majesty  on  Monday 
last,  the  17th  instant.  It  is  within  the  area  of  supply  of  the 
London  Electric  Supply  Corporation,  and  will  be  fitted  with 
a  lO.OOO-volt  transformer  sub-station  having  a  capacity  of 
750  kW,  connected  with  two  extra-high-pj-essure  feeders  from 
Depfford ;  this  will  deaf  with  the  main  lighting  supply,  which 
is  distributed  throughout  the  building  on  the  three-wire 
system  at  210/420  volts.  There  is  a  stand-by  supply  con- 
nected to  the  mains  of  the  Westminster  Electric  Supply  Cor- 
poration (with  which  a  booster  is  put  in  circuit) ;  the  Council 
(Chamber  and  main  corridors  will  have  .some  lamps  con-, 
nected  to  this  supply.  Tliere  is  also  a  d.c.  power  supply 
(L.E.S.)  at  460  volts,  from  which  the  lifts,  ventilating  fans, 
pumps,  and  other  motors  are  worked. 

The  installation  generally  has  been  carried  out  by  the; 
builders,  Messrs.  Holland.  Ilanneu  &  Cubitts,  Ltd.,  thi'ough 
whom  sub-contracts  were  entered  into  as  follows:  — 
For  mains,  cables  and  wires,  Messrs.  Pirelli-General  Cable 
Works,  Ltd.,  and  Messrs.  Hoopers;  switches,  Ediswan ; 
lamps,  Siemens;  switchboards.  Dorman  &  Smith;  fittings, 
Faraday  &  Son,  Osier.  (Galsworthy.  Broomsgrove  tluild,  Davis- 
Cash,  Best  &  Lloyd,  General  Electric  Co.;  lightning  conduc- 
tors, W.  J.  Furse  &  Co.:  lifts,  the  Express  Lift  Co.  and 
Messrs.  Waygood-Otis ;  annunciators.  The  Express  Telegraph 
Co.;  electric  clocks  (of  which  700  will  be  fitted),  Messrs. 
Gillet  (fe  Johnston,  Croydon ;  electric  motors,  Messrs.  Crompton 
and  Co. ;  whilst  the  Sterhng  Telephone  Co.  has  supplied 
a  specially  designed  sy.stem  of  electric  bells  for  calling 
"  divisions." 

In  a  subsequent  article  some  details  will  be  given  of  tSe 
various  items  included  in  this  brief  summary ;  the  installa- 
tion represents  thoroughly  up-to-date  practice  in  the  elec- 
trical equipment  of  an.  important  Building. 

^Continued  on  page  94.) 
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THE    SUPPLY     OF     ELECTRICITY     TO     PARIS. 


THE     UNION     DELECTRICITK     AND    THE     POWER    STATION     OF    QENNEVILLIERS. 


Odr  highly-esteuiued  conteiuporarv.  La  liecue  liulux- 
trielle,  has  published,  under  the  title  "  L'Union  d'Elec- 
tricite  et  la  Centrale  de  Gennevilliers,"  a  work  Ijy  M. 
Ernest  Mercier,  general  manager  of  L't'nion  Electri- 
city, describing 
the  circumstances 
in  which  the  new 
power  station  was 
projected,  the 
p  1  an  t  installed 
therein,  and  the 
methods  adopted 
for  supplying  elec- 
tricity to  the  met- 
ropolitan area.  We 
Jiave  already,  with 
the  assi.stance  of 
the  journal  above 
named  and  of 
the  Union,  des- 
cribed the  gene- 
rating plant,  and 
the  general  ar- 
rangement   of    the 

power  station  (Electrical  Review,  April  14th,  1922), 
and  we  are  now  enabled  by  the  courtesy  of  our  con- 
freres of  La  Revue  I ndu^lrielle  to  reproduce  a  number  of 


Fig.  1. — The  Power  St.\tiox  oi--  Gennevilliers. 


aid  of  electric  power  in  unlimited  amount  :  there,  too, 
the  war  revealed  the  importance  of  electricity  to  industry 
as  well  as  tiie  defects  of  the  existing  organisation,  which, 
if.    Paris    as    in    London,    was    heterogeneous  and   to  a 

high  degree  unco- 
ordinated. Conse- 
quently, in  1918, 
the  Ministf}-  of 
Public  Works  set 
on  foot  a  national 
scheme  for  the  re- 
organisation of 
electricity  supply, 
with  a  standard 
freijuency  of  50 
cycles  per  second, 
and  a  vast  net- 
work of  mains  in- 
terconnecting the 
principal  genera- 
ting stations. 

There    were    at 
that     time     eight 
companies  supply- 
ing electricity  to  Paris    and    its   suburbs,    besides   two 
municipal   refuse   destructors   leased   to  companies ;   the 
total  capacity  of  the  generatinir  plant,   in  eleven  power 


Fm.  2.— I.Mi:i!iOK  ov  Ti'iiuixi:- 


photographs  and  to  give  additional  particulars  regard- 
ing the  undertaking. 

During  the  war,  in  Fi-ance  as  in  Great  Britain,  tlie 
imperative  demands  of  the  fighting  forces  for  sup]dios 
of  munitions  necessitated  an  immense  effort  on  the  part 
ot  manufacturers  which  could  only  be  sustained  by  the 


stations,  was  426,000  kW  (e.xclusive  of  the  destructors), 
all  two-pha.so  or  three-]ihase. 

Early  in  MHO  the  I'nion  Franvaiso  d'Eleotricit^  was 
formed  to  embrace  all  these  undertakings  and  idtiinately 
to  arrive  at  a  uniform  standard  three-phase  supply, 
besides  relieving  them  of    the  generation    of   electricitjr 
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and  paving  tlie  way  to  the  future  introduction  of  liydrn 
electric  power.       With  the  exception  of  the  Conipaeni 


Fig.  3. — Plan  of  the  Metrgpolit.in  \hea. 

Th<?    boundaries    of    the    Secteurs   are    indicated    by    shade    lines,    the    principal 

power   stations  bv    squares  (Union)   and  circles  (non-Union),    and    the   routes   of 

'  the    60,000-V    mains   by   chain^iotted   lines. 

Parisienne  de  Distribution  d'Electricite,  wliich  holds  a 
concession    from  the  City     of    Paris,    and    the   Society 


.")0  km.,  it  was  thought  necessary  to  adopt  the  highest 
pressure  fur  wliich  underground  cables  could  be  made, 
namely,  liO,000  V,  which  was  chosen  after  most  careful 
investigations  had  been  carried  on  over  a  period  of  two 
years.  Single-core  cables  were  found  to  be  safer  and 
clieaper  than  three-core,  and  had  the  advantage  that  the 
actual  pressure  between  core  and  earth  was  60,000/ v'3  = 
35,000  V,  at  which  pressure  thousands  of  kilometres  of 
cable  are  operating  satisfactorily.  The  three  cables 
composing  each  feeder  are  laid  together  in  contact,  as 
shown  in  the  section  of  the  reinforced  concrete  trough 
(fig.  5).  Joints  are  enclosed  in  lead  sleeves  filled  with 
coni230und.  The  Merz-Price  system  of  protection  has 
Ijeen  adopted,  and  the  neutral  point  is  earthed ;  tele- 
[ihone  lines  enclosed  in  the  pilot  cables  connect  the 
various  sub-stations  with  the  load  dispatcher's  oiSce. 
The  total  length  of  the  60,000-Y  ring-main  round  Paris 
will  be  125  km.  The  feeders  have  a  uniform  cross 
section  of  150  mm."  per  core,  and  carry  a  normal  load 
of  30,000  kVA.  The  loss  due  to  eddy  currents  in  the 
lead  sheathing  is  less  than  one-sixth  of  the  corresponding 
loss  in  the  copper,  and  the  loss  in  the  dielectric  is  about 
900  W  per  km.  of  three-phase  feeder. 

The  overhead  mains  are  to  radiate  to  Creil  (55  km.). 
Mantes  (45  km),  Orleans  (110  km.),  and  Meaux  (40 
km.),  the  total  length  being  250  km.  The  Paris-Creil 
line,  illustrated  in  fig.  7  is  complete;  it  consists  of  two 
60,000-V  three-phase  lines  carried  on  reinforced  con- 
crete poles,  the  conductors  being  of  aluminium,  of  150 
mm.'  cross-section.  The  Paris-Corbeil-Orl^ans  line  will 
form  part  of  an  extra-high-pressure  system  in  connec- 
tion with  the  hydro-electric  works  of  Eguzon,  on  the 
Creu.se,  which  will  cost  38  million  francs.  Throughout, 
the  ultimate  supply   of  electricity  from  tlie   Rhone,   the 


Pio.  4. — Sectio.n  of  Cable  (.\ctual  Size). 

compounded  hemp;   b.  tarred   serving;  c     lead  sheath;   d, 
e,  conductor. 


Fig.   5. — Section   of  Concrete 

Trough       and       Three-phase 

Feeder. 


-Vertical  Section  of 
Intake. 


safety 


d'Electricite  de  Paris,  which  supplies  energy  mainly  to 
electric  railways  and  tramways,  and  to  the  fornier  con- 
cern, all  the  undertakings  lent  their  support  to  the  new 
programme.  In  the  course  of  the  year  1919  the  Union 
Franyaise  amalgamated  with,  absorbed,  or  concluded 
agreements  with  the  six  companies,  and,  under  the  style 
of  Union  d'Electricite,  assumed  ownership  of  their 
power  stations,  shown  as  black  squares  on  the  accom- 
panying plan  (fig.  3),  which  also  indicates  in  chain  dots 
the  60,000-V  network.  Work  was  commenced  on  the 
new  power  station  in  the  summer  of  1920,  and  the  first 
set  was  under  test  18  months  later,  whilst  extensions 
undertaken  in  the  existing  power  stations  resulted  in 
the  installation  of  more  than  100,000  kW  of  turbo- 
alternators  of  the  most  modern  type,  to  meet  the  in- 
creased demand  for  electricity.  The  distribution  net- 
work, which  is  in  course  of  construction,  will  be  fed  by 
the  power  stations  of  Gennevilliers  (200,000  kW),  Vitry 
<80,000  kW),  Nanterre  (20,000  kW),  Issv-les-Moulin- 
eaux  (31.000  kW),  and  Eguzon  (40,000  kW,  hydro- 
electric, in  course  of  construction),  whilst  those  at 
.Alfortville,  Asnieres,  Billancourt,  and  Puteaux,  aggre- 
gating 152,000  kW,  will  be  shut  down  as  the  new  supply 
becomes  available. 

Overhead  lines  being    impracticable,    except    in  the 
outer    districts,   and   the    radius    of  distribution  being 


liine,  or  the  Massif  Central,  has  been  kept 
A  general  account  of  the  power  station  of  G 


in  view, 
ennevilliers 


Fig.  7.— Paris-Creil  Transmission  Line,  at  GO.dOCi  Volts. 


having  been  given  in  our  previous  article,  w 
supplement  it  with  particulars  not  there  inc 


e  need  only 
[tided. 
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TliL'  site,  idiiijjii.seJ  between  tliu  State  railway  I'lojii 
Paris  to  Roueii  and  tlie  Kiver  Seine,  is  admirably  situ- 
.ated  for  the  supply  of  coal  and  water ;  barges  of  1 ,000 
tons  can  be  berthed  at  the  wharf,  winch  is  160  in.  in 
ilength,  and  can  be  extended  to  400  m.  The  coal  store  is 
.parallel  with  the  river  bank,  measures  40  iii.  X  300  m., 
.and  can  accommodate  60,000  tons  of  fuel,  part  of  which 
•can  be  submerged.  The  works  can  be  extended  in  any 
direction,  and  a  clear  space  of  three  hectares  (7|  acres) 
[has  been   reserved   for  the    future    terminal    of  the  pro- 


FiG.  8. — Revolving  Scheens. 

jected  150,000-V  lines  from  hydro-electric  generating 
stations.  The  intake  for  circulating  water  is  situated 
130  m.  up-stream  from  the  discharge;  the  river  is  here 
150  m.  wide,  and  the  quantitj'  of  water  is  sufficient  to 
enable  the  works  to  run  at  full  load  (250,000  kW)  for 
three  hours  without  raising  the  temperature  of  the  water 
more  than  4  deg.  C,  even  if  the  river  were  to  stop 
flowing.  At  the  intake  mechanical 
screens  are  provided,  as  shown  in 
fig.  6,  in  section,  and  in  fig.  8,  con- 
sisting of  seven  compartments  pro- 
vided W'ith  coarse  movable  gratings, 
revolving  screens  which  are  cleaned 
with  water  jets,  and  stationary 
screens  which  come  into  use  when  the 
revolving  screens  are  being  over- 
hauled. The  screens  are  driven  by 
motors,  and  are  housed  in  a  building 
furnished  with  a  travelling  crane. 

In  designing  the  power  station  the 
engineers  aimed  at  securing  the 
maximum  eflficiency  attainable  with- 
out excessive  complications,  and  the 
lowest  cost  without  sacrificing  reli- 
ability. The  normal  annual  outi)ut 
within  a  few  years  will  be  600  mil- 
lion kWh,  and  with  coal  at  60  francs 
a  ton,  a  saving  of  1  per  cent,  repre- 
sents about  400,000  francs.  With 
ihese  considerations  in  view,  the 
working  steam  pressure  of  25  kg./ 
cm."  (.356  lb.  per  sq.  in.)  was  chosen 
as  the  most  advantageous  for  steam 
turbines,  the  thermodynamic  gain 
due  to  higher  pressures  being  coun- 
terbalanced by  mechanical  losses  ;  the 
turbines,  however,  can  give  their  full 

output  with  a  pressure  of  284  lb.  The  temperature  of 
superheat  was  limited  to  400  deg.  C.  by  the  properties  of 
the  materials  used,  and  to  provide  a  margin  of  safety 


the  te]/i|)erature  at  llie  htop  valve  was  IJxed  between  '-io'J 
aiid  ."375  degrees,  which  had  been  found  quite  satisfactory 
witii  cast-iron  turbine  casings  at  the  Asniferes  works 
during    several  years. 

For  the  turbo-generator.s  tiie  rating  of  40,000  kW  was 
suitable  for  the  service  conditions,  especially  the  night 
load,  and  was  considered  the  maximum  consistent  with 
reliability  for  single-cylinder  turbines,  running  at 
1,500  r.j).m.  This  output  was  found  the  best  in 
]ioiiit  i.r  economy,  running  cost,  and  initial  outlay. 
The  alternators  generate  at  6,000  V, 
liut  switchgear  at  that  pressure  was 
out  of  the  question,  and  it  was  de- 
cided to  couple  each  alternator 
directl}'  to  a  transformer  raising  the 
pressure  to  60,000  V.  Consequently 
all  the  switchgear  operates  at  that 
pressure,  and  presented  no  special 
difficulties  of  construction. 

In  order  to  cope  with  a  wide  range 
of  fuel,  a  mixed  boiler  equipment 
was  adopted — half  the  boilers  of  the 
Stirling  type  with  Riley  stokers,  and 
half  of  the  Babcock  and  Wilcox  type 
with  B.  &  W.  stokers. 

For  the  thermal  scheme  the  Union 
surveyed  minutely  the  various 
known  arrangements,  and  adopted 
what  appeared  to  be  the  best  com- 
promise between  them  in  view  of  the 
requirements  of  economy,  relia- 
bility, and  simplicity.  For  this 
reason  the  auxiliaries  are  driven  by 
electric  motors  fed  from  the  main 
switchboard,  but  an  adequate  re- 
serve of  apparatus  driven  by  separ- 
ate steam  turbines  has  been  pro- 
vided, and.  in  addition,  two  auxi- 
liary turbo-generators  of  3,000  kW 
each  have  been  installed,  either  of  which  can  supply 
sufficient  power  to  maintain  in  operation  the  auxiliaries 
which  are  essential  to  continuity  of  service,  or  the  whole 
of  the  auxiliaries  required  for  the  night  load,  when  only 
one  main  generating  set  will  be  running. 

The  main   turlaines  are  bled  at  two  stages,  the  steam 
extracted  beina;  used  in  auxiliary  condensers  to  beat  the 


I'll-,.  ',1.  — CoNni-.NsiNG  Plant. 

condensate,  and  raisiuL;-  the  temperature  of  the  latter 
ti  85  deg.  r.  at  full  lead  or  70  deg.  at  half  load.  The 
exhaust  steam  from  some  steam  feed  pumps,  constantly 
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in  operation,  further  rai.ses  the  feed  temperatuie  to  ItlU 
deo-.,  but  special  reguhiting  devices  ensure  that  this 
temperature  is  not  exceeded,  to  prevent  loss  of  heat. 
Entering  the  econoniisers  at  100  deg.,  the  feed  water 
leaves  them  at  about  160  deg.,  the  heating  surface  being 
increased  to  suit  this  temperature  range.  Under  these 
conditions  the  temperature  of  the  gases  leaving  the 
economiser  will  be  220  deg.,  which  is  too  high  a  value 
for  enomomy :  hence  an  air  heater  is  installed  at  the 
economiser  outlet,  raising  the  temperature  of  the  air  for 
the  furnaces  to  90  deg.,  and  lowering  that  of  the  waste 
gases  to  150  deg. 

Xo  attempt  was  made  to  reduce  the  capital  cost  by 
parsimony  of  material  or  apparatus  ;  but  the  concen- 
tration of  power  in  large  sets  has  led  to  notable  savings 
in  the  civil  engineering  works,  the  pipe-work,  the  losses 
in  piping,  and  the  cost  of  its  maintenance;  in  the  same 
way  the  losses  by  radiation  and  the  cost  of  upkeep  of 
the  economisers  have  been  minimised  by  designing  them 
S'j  as  to  reduce  their  volume,  and  by  erecting  them  above 


the  boilers.      Similarly   the   circulatiiig  water    channels, 
whicli     in     a    station     of     this    iiiatiiiitudc     rcacli    lar"c 


Fig.   10.— Intehioi!  ok  (itMi'iU-voLT  Switch-house. 


Fig.  11.— Oi'TDoon  Switchcikak  at  Cukii.,  showi.m;   Tka.n.sfujimi.hs. 


Fiu.  1'2.— Gener.\l  View  of  Creil  Switchgear  and 
Sdb-station. 

dimensions.  have 
been  reduced  to  the 
luinimuiii.  Natur- 

ally, the  luiildings 
and  other  works  are 
devoid  of  useless 
ornamentation ;  but 
arcliitectural  ameni- 
ties have  been  pre- 
served in  tlie  general 
outlines  and  en- 
semble of  the  struc- 
tures. 

All  tlie  details  of 
construction  have 
been  worked  out  liy 
the  company's  own 
staff,  and  each  item 
of  plant  has  been 
separately  ordered  in 
the  most  favourable 
market  ;  moreover,  a 
large  w  o  r  k  s  h  o  p, 
covering  2.000  m.', 
has  been  built  on  ihe 
site,  in  which  a  great 
part  of  the  boiler 
work  and  pipe  work, 
structural  steel  work, 
&c.,  has  been  accom- 
plished, with  a  ma- 
terial saving  of  time 
and  of  supplementary 
expenses. 

We  have  already 
illustr.ated  the  turbines  and  alter- 
nators, and  given  vertical  sections 
of  the  power  station  ;  the  accom-  , 
panying  illustrations  show  the  tur- 
bine room  and  switchgear.  Uricfly 
recapitulating,  all  the  five  sets, 
though  made  by  three  firms,  are 
identical  in  design,  the  turbines 
being  of  tlie  Zoelly  type.  Sjiaee  is 
provided  for  a  sixth  set.  and  tlie 
lay-out  provides  for  the  addition  of 
two  more.  The  guaranteed  con- 
sumption of  steam  per  kWh.  without 
bleeding,  is  4.37  kg.  (9.6  lb.)  at 
full  load.  4.3  at  f ,  4.5  at  i,  and  5  at 
^  load.  With  bleeding,  the  coal  con- 
sumption is  reduced  by  4  per  cent. 
The  condensers  have  each  a  cooling 
surface  of  3,500  m.'  (37,670  sq.  ft.) 
and  the  two  circulating  pumps  each 
supply  6.750  tons  of  water  per  hour. 
Eadi  pump  is  driven  by  an  induc- 
tion motor,  liut  one  in  eaeli  group  i'^ 
also   providiMl   with   a  steam   tnrliine 
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a8  stauil-by.  The  extraction  pumps  are  in  duplicate, 
motor  driven,  each  rated  at  200  m.'  of  water  per  hour, 
and  air  is  extracted  by  two  steam  ejectors,  with  a  special 
starting  ejector.  The  guaranteed  vacuum  with  water  at 
\o  deg.  C.  is  96.5  per  cent.  The  air  for  cooling  the 
:ilternators  flows  in  a  closed  circuit,  and  is  cooled  by  the 
I  ondensate  in  a  tubular  cooler;  fresh  air  can  also  be 
used,  one  hlter  being  provided  capable  of  supplying  four 
sets  simultaneously.  Two  turbo-alternators  of  .3,000  kW 
each,  running  at  3,000  r.p.m.,  3,000  V,  are  installed  to 
supply  power  to  the  auxiliaries  in  case  of  nee.d. 

All  motors  above  50  kW  are  fed  from  the  3,000-V 
circuit,  smaller  a.c.  motors  being  supplied  witli  energy 
at  SSO  V.  The  motors  driving  the  screens,  fans,  and 
cranes,  &c.,  are  d.c,  supplied  at  500  V.  Normally, 
the  power  for  the  auxiliaries  is  derived  from  the  mains, 
through  step-down  transformers,  rotary  converters  and 
a  storage  battery  being  provided  for  the  d.c.  supply. 
Stand-by  excitation  is  furnished  by  the  battery  or  by 
independent  exciters. 

The  main  steam  pipes  are  of  weldless  steel,  251  mm. 
ill  diameter;  each  boiler  is  connected  directly  to  a  steam 
separator,  to  which  are  coupled  two  254-mm.  pipes  feed- 
ing'the  cOrresiJohding  turbine,  and  two  longitudinal 
pipes  of  the  same  size.  The  whole  of  the  piping  and 
valves  are  installed  on  a  special  floor  between  the 
stoking  floor  and  the  basement,  and  the  valves  are  con- 
trolled from  the  stoking  floor,  so  tliat  in  case  of  acci- 
dent to  the  piping  the  valves  can  be  actuated  without 
1 1  anger  from  escaping  steam. 

The  condensate  from  the  turbines  passes  through  the 
alternator  air  coolers,  then  through  an  oil  cooler,  and 
through  heaters  supplied  with  steam  bled  from  the  main 
turbines,  thus  attaining  a  temperature  of  90  deg.  at 
full  load,  75  deg.  at  half  load.  It  then  passes  into  one 
of  three  hot-wells  of  123  m.°  capacity,  which  receive  the 
e:ihaust  from  the  steam  feed  pumps,  the  auxiliary  re- 
serve turbines,  and  steam  bled  from  the  3,000-kW  tur- 
bines, reaching  a  final  temperature  of  100  degrees.  Six 
degassing  apparatus  are  provided  (four  of  200  tons  and 
two  of  50  tons)  in  which  the  hot  water  is  deprived  of 
all  dissolved  oxygen  and  carbon  dioxide  uefore  it  is 
pumped  into  the  economisers.  There  are  nine  feed 
pumps,  of  which  six  are  driven  by  420-h.p.  motors  and 
three  by  steam  engines,  the  output  of  each  being  225 
tons  per  hour.  Special  water  services  are  provided  for 
fife  extinction  and  for  cleansing,  the  condensers  being 
furnished  with  a  device  patented  by  the  Societe 
Alsacienne,  which  enables  the  interior  of  the  tubes  to  be 
cleaned  with  water  jets  without  stopping  the  operation 
of  the  condenser.  A  vacuum  cleaning  system  pervades 
the  whole  of  the  works,  and  the  oil  store  and  oil  clean- 
ing plant  is  served  by  a  complete  system  of  piping 
and  pumps. 

The  plant  is  electrically  divided  into  as  many  sections 
as  there  are  generating  sets,  each  section  being  controlled 
by  one  main  circuit-breaker,  three  selector  switches,  six 
feeder  circuit-breakers  (two  to  each  feeder),  three 
60,000-V  reactance  coils,  and  one  sectioning  circuit- 
breaker.  All  the  breakers  (except  the  selectors)  are  alike, 
their  normal  rupturing  capacity  being  600,000  kW. 
The  alternator  circuit-breakers  are  automatic,  but  do  not 
operate  on  overload,  the  generators  being  able  to  carry 
their  short-circuit  current  with  full  excitation  :  the  cir- 
cuit is  interrupted  only  in  case  of  interniil  injury  to  the 
alternator  or  transformer.  Each  circuit-breaker  is 
mounted  on  a  pedestal  which  contains  a  vat  capable  of 
holiling  the  oil  from  all  three  tanks,  the  whole  being 
enclosed  in  a  casing  of  sheet  iron  8  mm.  thick.  The 
reactance  coils  are  immersed  in  oil  in  cop))er  tanks  with 
bronze  bottoms  and  covers,  the  windings  being  liclil  in 
place  with  bronze  bolts  and  spring  wasliers.  Tlie  wliole 
of  the  switchgear  is  of  the  outdoor  type,  but  is  covered 
with  a  light  structure  of  reinforced  concrete,  a  gallery 
affording  ready  access  to  the  conductors  and  insulators. 
The  low-pressure  switchgear  is  housed  in  a  large 
building  between  the  turbine-room  and  the  high-pres- 
sure switchgear;  here  also  is  situated  the  "load  dis- 
patcher's "  office  or  control  room. 


The  step-up  transformers  are  contained  in  a  range  of 
cubicles  running  the  length  of  the  turbine-room;  each 
cubicle  is  provided  with  an  outlet  for  smoke  in  case  of 
tire,  and  a  reservoir  beneath  it  capable  of  containing  the 
whole  of  the  oil  in  the  transformer  tank. 

Mechanical,  chemical,  and  electrical  laboratories  are 
provided,  the  last  being  furnished  with  a  rotary  con- 
verter of  6,000-kVA,  and  a  transformer  for  testing 
cables  at  double  the  normal  pressure. 

In  the  well-ecjuipped  meciianical  workshop  there  is  an 
electrically  heated  oven  for  repairing  electrical  appara- 
tus, capable  of  receiving  the  complete  rotor  of  an  alter- 
nator; a  smaller  oven  is  also  to  be  installed. 

The  turbine-room  is  served  by  two  cranes,  of  100  and 
20  tons  respectively,  and  the  transformer  gallery  by  one 
of  40  tons. 

The  coal-handling  plant  is  naturally  planned  on  a 
large  scale;  it  provides  for  the  reception  of  400  tons  per 
hour  from  barges,  which  can  be  put  into  store  or  sent 
direct  to  the  boiler-house  bunkera,  which  have  a  capacity 
of  3,800  tons,  and  for  the  delivery  of  coal  by  rail.  Soot 
is  collected  from  tiie  boilers,  economisers,  and  air- 
heaters  by  a  pneumatic  system,  and  ashes  are  removed 
by  battery-driven  trucks  each  of  40  tons  capacity,  for 
dispatch  by  rail  or  by  water. 

Very  special  attention  has  been  given  to  the  welfare 
of  the  personnel ;  cloak-rooms,  baths,  a  first-aid  room, 
and  a  canteen  are  provided,  as  well  as  dwellings  for  the 
staff,  and  the  whole  of  these  are  equipped  exclusively  witii 
electric  cooking  and  heating  ap]iaratus. 

The  buildings  were  erected  on  piles  of  reinforced  con- 
crete, over  2,000  in  number;  the  turbine-room  is  steel- 
framed,  and  the  boiler-house  and  switchgear  house  are 
o[  reinforced  concrete.  By  the  liberal  use  of  exception- 
ally powerful  machinery,  and  a  large  staff  of  men,  num- 
bering 1,300  for  some  months,  the  work  of  erection  was 
carried  out  in  a  remarkably  short  time. 

The  total  cost  of  the  power  station,  equipped  with 
plant  of  200,000  k\V,  will  be  less  than  600  francs  per 
kW,  and  when  the  capacity  is  increased  to  280,000  k\V 
the  cost  per  kW  will  be  reduced  to  530  francs.  The.se 
figures  respectively  correspond  to  £11.2  and  £10  at  the 
present  rate  of  exchange,  but  it  should  be  borne  in  mind 
that  the  international  exchange  does  not  truly  represent 
the  value  of  money  raised  and  spent  in  France. 

In  conclusion,  in  the  course  of  two  or  three  years  the 
Union  d'Electricit^  will  have  available  in  the  four  power 
stations  (Geunevilliers,  Vitry,  Nanterre,  and  Issy-les- 
Moulineaux)  plant  of  an  aggregate  capacity  exceeding 
400,000  kW.  It  has  demonstrated  the  advantages  of 
centralisation  of  plant,  and  has  shown  how,  in  a  country 
too  often  assumed  to  be  saturated  wfth  individiialisni. 
the  spirit  of  co-operation  has  developed  and  the  most 
diversified  interests  have  been  quickly  and  effectively 
organised  for  joint  action.  M.  Ernest  Mercier. 
Administrateur-Delcgue  of  the  Union,  accords  well- 
earned  thanks  to  M.  Gustavo  Mercier,  civil  engineer, 
M.  A.  de  Casanova,  chief  engineer,  and  M.  Cotiffon, 
chief  electrical  engineer,  as  well  as  to  other  members  of 
the  engineering  staff,  for  the  loyalty  and  devotion  which 
tiiey  have  displayed   in  carrying  out  this  great  under- 


The  British  Cast-Iron  Hesearcli  .\ssociation. — Durinsj  the 
past  month  iiivestij^ations  of  a  varied  characttT  have  luvn 
carried  out  on  behalf  of  the  monibers  of  the  .VsscK-iation.  The 
liiificr  research  works  which  are  being  cairied  out  by  the 
director  are  lieiuf*  pushed  forward,  and  very  valuable  data 
ciillecteil.  A  special  couuuittee  has  been  appointed  to  carry 
out  a  thorough  investigation  in  connection  with  malleable 
iron  castings.  The  tirst  bulletin,  giving  full  details  of  the 
researches  alroaily  carried  out,  is  now  being  issued  to  the 
members.  The  membership  of  the  .Vssociation  is  inoroasiiii:. 
and  foundries  are  taking  a  keener  interest  in  its  work. 

The  .Vssociation  has  published  a  small  pamphlet  setting 
forth  its  aims  and  objects,  and  its  constitution.  Several  vrays 
in  which  it  can  help  auinufactureru  are  suggested.  Its  offices 
are  at  Central  House,  New  Street,  Binningbam. 
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NOTES. 

iContiiiiied  from  page  88). 


Appointments  Vacant. — Jointer  (district  rate),  for  Peter- 
borough Electricity  Department;  shift  engineer  (Class  C. 
Schedules),  for  WimbleJon  Electricitv  Department;  foreman 
(de440-fl'2-£500).  for  the  Nigerian  Posts  and  Telegraphs  De- 
partment.     (See  our  advertisement    pages  to-day.) 

Tram=route  Indicator.— The  Diiily  E.ri)icsx  .states  that  some 
London  tramcar.s  have  been  fitted  with  an  ingenious  locality 
indicator,  consisting  of  a  moving  tape  running  on  rollers. 
which  synchroni.ses  with  the  route.  An  indicator  shows  on 
the  tape  the  exact  position  of  the  tramcar  at  any  particular 
moment.  Disks  on  the  tape  not  only  .show  cross-roads  ami 
stopping-places,  but  have  the  fare-.stages  marked  on  them. 
The  half-mile  of  route  in  advance  is  shown  on  the  tape  and 
the  half-mile  just  traver.sed. 

A  hundred  of  these  useful  machines  are  being  installed  on 
the  Metropolitan  electric  ti'amcars  to  Palmers  Green  and 
Entield.  / 

The  War  .Memorial  of  the  Institution  of  Electrical  Engi= 
neers. — In  our  issue  of  June  30th  (p.  921)  w'e  described  the 
ceremony  of  unveiling  the  memorial   which  has  been  erected 


a  formidable  thing  in  parts  of  Germany ;  at  all  events,  fur- 
ther delay  has  occurred  in  securing  the  .services  of  the  German 
experts.  As  the  result  of  cable  messages,  which  have  been 
pa.ssing  between  the  Electricity  Commissioners  and  the  ex- 
perts, however,  it  is  not  anticipated  that  there  will  be  any 
additional  hindrance.  It  is  understood  that  the  German  en- 
gineers have  been  assured  that  they  need  fear  no  hostility 
on  their  arrival  in  Victoria.  They  appear  to  have  thought 
that  such  an  assurance  was  necessary  in  view  of  the  hostile 
attitude  which  was  adopted  by  Mr.  Hughes." 

Automatic  Train  Control. — An  experiment  has  been  made 
on  the  Paris-Orleans  Railway,  says  the  Evening  News,  with 
a  new  apparatus  which  is  the  invention  of  the  French  engi- 
neer Rodolausse.  The  apparatus  is  intended  to  control  and 
regulate  automatically  the  speed  of  the  train  and  to  limit  it 
to  a  maximum  speed  previously  provided  for;  to  stop  the 
train  in  case  the  driver  fails  to  apply  the  brakes  at  a 
.signal,    and    to   reduce    or   accelerate    automatically. 

London's  Electric  Signs. — The  Times  .states  that  the  West- 
minster City  Council  is  determined  that  tliere  sliall  be  no 
second  Broadway  in  the  area  under  its  control  and  is  therefore 
.seeking  to  jirohiliit  the  erection  and  maintenance  of  electric 
signs.  The  ostensible  reason  for  this  attitude  is  that  a  number 
of  these  overhang  the  public  way  and  constitute  a  source  of 
danger.    Our  contemporary  points  out  that  the  proprietors  of 
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by  the  Institution  of  Electrical  Engineers  to  its  members  who 
gave  their  lives  in  the  war.  W'e  now  reproducie  photographs 
of  the  large  bronze  tablets,  which  are  fixed  to  the  marble  walls 
(jd  either  side  of  the  entrance  hall,  and  bear  the  names  and 
rank  of  the  members  who  thug  conferred  honour  upon  the  body 
to  which  they  belonged,  at  the  cost  of  the  supreme  sacrifice. 
In  the  words  of  the  memorial,  "  Their  name  liveth  for  ever- 
more." 

The     German     Briquettin;;     Experts     for    Morwell.— The 

Melbourne  Age  of  May  •23Td.  publishes  the  following  :— "  The 
State  Gdvernment  has  been  faced  with  many  problems  re- 
garding the  six  German  engineers  who  were  engaged  some 
months  ago  to  as.semble  the  brifjuetting  plant  of  the  Morwell 
power  scheme,  and  to  instruct  the  Victorian  engineers  ami 
workmen  to  handle  it.  After  the  o)ip(>sition  of  the  Prime 
Mini.ster  to  their  admissioTi  to  the  CiiiniiKpnw<'alth  had  been 
overcome,  it  was  con.^idered  that  the  Electricity  Commis- 
sioners would  have  no  further  trouble  in  securing  the  experts. 
But  apparently  the  opposition  of  the  Prime  Minister  is  still 


the  signs  in  Piccadilly  pay  lietween  four  and  five  thousand 
Jiounds  per  annum  in  rates  besides  providing  employment  tn 
fifteen  or  twenty  men;  this  is  apart  from  the  value  of  tlir 
work  to  the  manufacturing  industries  concerned. 

The  Trade  Revival. — There  is  sardonic  humour  in  the  fol- 
lowing inquir.v— ■"  the  only  genuine  one  for  a  day  or  so  " 
received  by  a  Midlaml  firm  of  electrical  engineers  this  week  ; 
"  Gentlemen. — Have  you  any  job  lines  in  advertising  nove.ltii  s 
which  would  be  suitable  for  lucky  bags;  if  so,  will  you  send 
me  samples  and  quote  me  lowest  price  per  gross,  aipl 
oblige,  &c  " 

Extension  of  the  Metric  System. — The  Federal  Council  b;i> 
asked  the  Swiss  Parliament  to  ratify  the  decision  of  tin- 
Paris  Weights  and  Measures  Conference  of  October,  1921.  ;it 
which  27  States  were  represented.  The  decision  in  quest  n  in 
was  inti'nd<'d  to  amend  the  Metric  Convention  of  May  2(itl]. 
1S7.J.  by  extending  the  activities  of  the  International  Bureau  ol 
Weights  and  Measures  to  other  units  than  those  of  length  and 
volume,  and  especially  to  electrical  units. — Reuter. 


Vol.91.  No.  2,330,  iJuLY  21,  1922.]      THE    ELECTKICAL    EEVIEW, 


95 


High-speed  Photography. — M.  Hull,  of  the  Marey  Insti- 
tute, Pans,  has  described  to  tlie  ftencLi  Academy  of  Science 
the  means  by  which  he  has  been  successful  in  obtaining  251) 
kinematograph  photographs  of  the  usual  size  in  one-hundredth 
of  a  second — a  rate  of  '25,000  pictures  a  second.  In  order  to 
achieve  this  extraordinary  speed  the  inventor  caused  a  prisiu 
to  revolve  at  the  rate  of  100  revolutions  a  second,  which 
being  lighted  by  a  succession  of  electriV  sparks,  "threw  " 
the  pictures  on  to  a  stationary  film.  It  is  interesting  to  know- 
that  this  development,  which  is  full  of  significance  to  the 
kinema  world,  was  worked  out  at  the  institute  founded  to 
carry  on  the  work  of  the  scientist  Marey,  whose  studies 
formed  the  starting  point  for  "  moving  pfctures." — Evening 
News. 

Standardisation  of  Electrical   Equipment  in    Australia. — 

In  respon,se  to  the  pleadings  of  a  deputation  repre.sentative 
of  the  engineering  and  chemical  trades,  the  Australian 
Minister  for  Customs  has  requested  the  Director  of  the 
Bureau  of  Science  and  Industry  to  investigate  and  report 
upon  the  practicability  of  standardising  electrical  equipment. 
It  was  pointed  nut  that  if  Australians  were  to  produce  goods 
of  a  quality  and  at  a  price  comparable  with  those  prixluced 
by  their  competitors  in  different  parts  of  the  world  the  adop- 
tion of  standardi.sation  principles  was  essential. — Renter's 
Trade  Service  (Melbourne). 

Service  Notes. — Captain  C.  E.  Kennedy-Purvis,  R.N.,  has 
been  posted  to  the  .A.dmiraltv  for  service  with  the  Wireless 
Board.  Brevet  Lt.-Col.  D.  S.  Collins,  D.S.O.,  Royal  Engi- 
neers, has  been  appointed  chief  instructor  at  the  School  of 
Electric  Lighting,  in  succession  to  Major  P.  S.  Watkins, 
1>.S.(^.  Lt.-Col.  Collins  is  well  known  as  a  leading  expert  on 
rlectric  lighting. 

Birmingham  Electrical  Golfing  Society. — The  seventeenth 
meetmg  of  this  Society  was  held  on  the  Little  Aston  Golf 
Course  in  fine  weather.  The  B.ayli.ss  Cup,  which  was  up  for 
competition,  was  won  by  Mr.  J.  H.  Bgrry,  with  Mr.  W.  A. 
Baxter  .second  and  Mr.  \V.  A.  Jackson  third.  The  Sealed  Nine 
Holes  was  won  by  Mr.  W.  A.  Millinger.  Tlie  autumn  meeting 
will  be  held  about  the  end  of  September,  when  the  "  Dr. 
Railing  "  Cup  will  he  up  for  competition.  Golfers  in  the  Mid- 
land electrical  indu.stry  can  obtain  full  particulars  of  the  next 
meeting,  also  the  l'.)'2.3  programme,  on  application  to  the  hun. 
secretary  at  9,  Livery  Street,  Birmingham. 

Legal. — The  King  v.  The  Electricity  Commi.ssioners  {ex 
parte  the  Ealing  Borough  Council). — In  .\ppeal  Court  II  on 
Wednesday  this  part-heard  case  was  continued,  and  at  the 
condusion  of  the  arguments,  their  Lordships  allowed  the  Elec- 
tricity Commissioners'  appeal,  and  discharged  the  rule. 

The  hearing  in  the  Divisional  Court  was  reported  in  the 
Electrical  Review  for  .Tune  2nd,  1922,  p.  76(5. 

Association  of  Consulting  Engineers. — The  latest  list  of 
members,  professional  rules,  &c.,  lias  come  to  hand,  showing 
a  total  member.ship  of  85.  Tlie  names  of  officers  and  com- 
mittee members  for  1922-23  appear. 

Educational. — University  of  London  :  Kino's  College. — 
Considerable  extensions  have  been  made  in  the  Engineering 
Depad'tment  of  King's  College,  including  a  large  drawing  office, 
lecture-room  and  laboratory  for  hydraulics  and  strength  of  ma- 
terials; and  electrical  engineering  research  roonis.  including 
wireless  telegraphy.  The  four  years'  cour,se  of  study  in  engi- 
neering provides  opiiortunities  for  practical  training  in  works. 

University  CoLi.EciE,  London. — Diplomas  in  electrical  engi- 
neering have  been  awarded  in  the  Facultv  of  Engineering  to 
.  N.  Axford,  L.  T.  Bird,  A.  J.  Emery.  A.  N.  Jackson,  W  .  F. 
Marriage,  D.  C.  North,  and  W.  J.  Webb. 

.The  Hydro=Electric  System  of  Ontario. — In  a  report  pre- 
pared by  Mr.  W.  S.  Murray  and  published  by  the  Naticujal 
Electric  Light  Association,  U.S..V..  the  system  of  the  Hydro- 
Electric  Power  Commission  of  Cintario  (the  largest  govei'n 
ment-owned  system  in  existence)  is  criticised  as  being  in 
elficient,  expensive,  and  wasteful,  and  it  is  contended  tha» 
service  rendered  by  privately-owned  undertakings  is  cheaper 
■lud  better.  Mr.  Murray  points  out  that  87  per  cent,  of  tha 
Power  Commission's  output  is  generated  at  Niagara,  where 
tbe  conditions  are  most  favourable  to  cheap  production  rj' 
I'iiergy.  The  Commission  hai.  exceptional  administrative 
powers,  and  no  law-suit  can  be  brought  against  it  without 
the  fiat  of  the  Attorney-General,  which  has  never  been 
granted.  All  its  property  is  tax-free,  except  land,  whereas 
private  companies  pay  7.1  per  cent,  of  their  income  in  taxa- 
tion. 

In  1920  the  Province  of  Ontario  owned  one-half  of  its  elec 
tricity  supply  undertakings,  and  received  two-thirds  of  the 
total  revenue  from  electricity  supply ;  the  Province  U 
Queliec.  on  the  other  hand,  owned  only  4  per  cent,  of  the 
undertakings,  and  received  5  per  cent,  of  the  revenue.  The 
income  per  dollar  of  salaries  and  wages  paid  was  ;V2.5  per 
cent,  higher  in  Quebec  than  in  Ontario,  and  the  cost  to  the 
consumer  per  kilowatt-hour  generated  averaged  O.litJ  cent  in 
Quebec  (96  per  cent,  private  undertakings)  compared  with 
II.S78  cent,  in  Ontario  (50  per  cent,  private  undertakings), 
whilst  in  the  latter  case  the  government-owned  undertakings 


supplied  at  0.925  cent,  as  compared  with  the  private  under- 
takings at  0.76  cent.  The  average  revenue  per  kilowatt-hour 
generated  for  the  .'American  Niagara  power  aistrict  was  about, 
i7  per  cent,  less  than  that  of  the  Hydro-Eloctric  Power  Com- 
mission; and  the  average  cost  of  power  retailed  to  the  public 
in  the  Niagara  district  by  the  Canadian  municipalities 
served  by  the  Commission  was  67  per  cent,  more  than  on  the 
American  side.  The  average  cost  of  power  to  the  people  of 
Quebec  was  32  per  cent,  less  per  kilowatt-hour  general*! 
tlian  to  the  consumers  in  the  Canadian  Niagara  district. 
With  regard  to  the  new  Queenston-Chippawa  devlopmeqt. 
with  an  ultimate  capacity  estimated  at  from  495,000  to  6.50,000 
h.p.,  whereas  the  Commission  formerly  purchased  100.000  h.p. 
from  the  Ontario  Power  Co.  at  slightly  more  than  $9  per 
horse-power-year,  the  cost  of  supply  to  the  municipalities  of 
Ontario  from  Queenston  will  be  $28.05  per  h.p. -year,  plus 
.$9.40  for  transmission  from  Niagara  Falls,  or  ^7.45  in  all. 
I'his,  says  Mr.  Murray,  is  an  increase  over  the  co.st  of  $19.80 
per  h.p.  year  stated  by  the  Commission  in  its  1920  report  c! 
,$17.65  per  h.p. -year,  or  89  per  cent.  The  increase  in  produc- 
tion cost  per  h.p. -year  at  the  point  of  delivery  to  the  Niagara 
system  from  $10.40  for  1920  to  $28.05  amounts  to  approxi- 
mately 170  per  cent.—Electrical   H'orJd. 

A  New  X-ray  Protective  Material.— The  necessity  for  im- 
proved protective  material  in  connection  with  radiological 
work  has  arisen  from  the  work  of  the  Protection  Committee, 
and  Mr.  H.  C.  Head,  M.I.E.E.,  points  out  in  the  Joimial  of 
the  Rontgen  Society,  that  his  firm,  in  co-operation  with 
Messrs.  Murray,  Parkyn  &  Co..  of  Stockport,  has  been 
carrying  out  experiments  (at  the  instance  of  Dr.  Morrison, 
of  Manchester)  which  have  enabled  them  to  produce  a 
material  which  has  been  registered  under  the  name  of 
Parraynite,  which  can  be  claimed  as  a  step  forward  in 
the  subject.  This  substance  is  made  by  Messrs.  Murray. 
Parkyn  ii)  two  forms,  a  pliable  form  C  and  a  solid  form  F. 
The  former  is  used  for  such  articles  as  aprons,  nurses'  over- 
alls, the  lining  of  existing  tube-boxes,  &c..  while  the  latter 
can  be  built  up  or  moulded  in  any  desired  .shape,  such  as 
panel  sections,  portable  screens.  &c.  The  composition  of 
I'arraynite  is  a  trade  secret,  which  oives  much  to  Messr.<;. 
Muray,  Parkyn's  unique  experience  in  the  manufacture  of 
ebonite.  The  ingredients  vary,  depending  whether  the  solid 
or  pliable  foiiii  is  required.  .Accurate  and  careful  working 
is  essential  if  the  material  is  to  function  as  a  non-conductor. 
as  well  as  possess  a  definite  equivalent  in  lead.  The  soften- 
ing point  of  Parraynite  F  is  high,  yet  the  material  is  not 
unduly  brittle  in  its  solid  sheet  or  moulded  form.  Parraynite 
is  tested  electrically  up  to  2,-500  volts  for  proof  of  non-con- 
ductiveness,  this  being  merely  a  precautionary  measure,  as 
in  actual  fact  the  material  will  resist  the  much  higher  poten- 
tials used  in  X-ray  work.  Samples  of  the  material  have  been 
tested  at  the  National  Physical  Laboratory,  when  the 
following  results  were  obtained  :  Parrynite  C  (pliable) — 
3.1  mm.  thickness,  equivaleijt  to  I  mm.  metallir  lead.  (2) 
5.3  mm.  thickness,  equivalent  to  1.7  mm.  metallic  lead.  Tbe 
results  were  the  same  whether  the  applied  peak  voltage  to 
the  tube  was  100  or  120  kilovolts. 

Parraynite  F  (solid). — 9.9  mm.  thickness  was  found  to  be 
equivalent  to  1.5  mm.  metallic  lead  with  an  applied  voltage 
to  the  tube  of  100  kilovolts,  and  to  1.3  mm.  metallic  lead 
with   an   applied     voltage  of  120  kilovolts. 

.\  fii  1-length  aproij  made  of  Parraynite  C.  equal  in  pro- 
tection to  1  nun.  of  metallic  lead,  although  weighing  about 
19  lb.,  is  far  more  conifortable  to  wear  than  the  average  lead 
rubber  variety,  on  account  of  the  special  supporting  system 
of  straps  designed  by  Mr.   Glover. 

Parraynite  C  can  be  produced  in  sheets  iq  any  reasonable 
length  and  thickness,  and  in  any  width  up  to  2<i  in.  Parray- 
nite F  can  be  produced  in  sheets  up  to  43  in.  long,  auv 
reasonable  thickness  and.  if  necessary,  up  to  26  in.  wide.  .\ 
point  of  interest  is  that  Mesrss.  Murray.  Parkyn  vV  Co. 
have  a  special  process  whereby  Parraynite,  vulcanite.  Ac. 
can  be  applied  to  wood  or  metals  (steel,  cast-iron.  &c.).  the 
methixl  of  application  ensuring  a  chemical  bond  between 
the  product  and  the  metal.  The  efToctiveness  of  this  bond 
has  been  demonstrated  by  means  of  radiography.  Metal 
work  thus  covered  or  lined  is  tested  electrically  up  t<i 
2,.")00  volts,  to  ensure  that  the  covering  is  effective  and  frtn- 
from  porosity. 

A  False  Accusation. — M  Gedburjjh,  last  week,  Harry 
Smith,  Ijoeds.  was  stm fenced  to  three  years'  |ienal  servitude  on 
beuig  lonvicted  of  charges  in  connection  with  fire  raising  at  a 
Hawick  mansion  house  with  intent  to  defraud  an  insurance 
company.  t)ne  of  the  arguments  for  the  defeni-e  was  that  the 
cause  of  the  lire  was  probably  a  defect  in  the  electrical  in- 
Btallation.  Mr.  W.  E.  Towiitiend.  electrical  engineer,  Edin- 
burgh, said  the  installation  was  obviously  an  old  one. 
Wherever  he  could  see,  the  wires  were  in  wooden  casing,  but 
where  a  ladder  was  necessary  there  was  no  casing  to  be  found. 
The  joints  he  had  seen  were  so  bad  that  he  was  not  surprised 
at  all  that  a  fire  took  place.  In  cross-examination,  he  agreed 
that  the  mere  fact  that  an  installation  wa.s  twenty  years  old 
did  not  call  for  its  condemnation.  Prof.  F.  G.  Baily.  Heriot 
Watt  College.  Edinburgh,  also  gave  evidence  as  to  the  electrical 
installation.  The  verdict,  however,  was  one  of  "  Not  guilty  " 
for  the  electrical  installation. 
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Electrical  Treatment  of  Vegetables. — Experiments  in 
electro-calture  were  made  at  BelJevue,  on  the  outskirts  of 
Paris,  in  19'20.  The  results  for  that  year  and  1921  are  now 
pubUshed.  A  system  of  lield  wires  was  laid  over  the  ground 
and  subjected  to  a  powerful  electric  current.  This  was  done 
daily  from  6  to  8  o'clock,  morning  and  evening.  The  results, 
as  compared  with  the  tjnjwth  on  similar  ground  not  so 
treated,  were  as  follows:  — 

Electrified.  Ordinary. 

Cabbages  27  25 

Lettuce  10  7 

Cos   I.ettuiv  3  2 

Potatoes  15  9 

L(?eks  6  3 

Tobacco        47  68 

—The  Time». 

Post  Office  Tube  Bill. — A  Select  Committee  of  the  House 
of  Commons,  presided  over  by  Sir  Fortescue  Flannery,  on 
July  12th  considered  a  Bill  promoted  by  the  Postmaster- 
General  to  enable  him  to  acquire  for  Post  Oifice  purposes  a 
tube  running  from  St.  Martin's-le-Grand  up  Eversholt  Street 
to  St.  Pancras.  Mr.  Bruce  Thomas  (for  the  Postmaster- 
General)  explained  that  this  Bill  was  promoted,  says  the 
Morning  Post,  to  confirm  the  agreement  made  between  the 
Pneumatic  Despatch  Co.  and  the  Postmaster-General  for  the 
acquisition  of  a  tube  running  between  St.  Martin's-le-Grand 
and  St.  Pancras.  There  was  no  opposition.  The  plan  of  the 
tube  produced  by  counsel  showed  four  breaks,  one  being  at 
the  junction  of  Tottenham  Court  Road  and  Oxford  Street, 
where  the  Underground  Railway  station  was  situated, 
another  at  Kingsway.  caused  by  the  L.O.C.  tramway  .sub- 
way, and  another  at  the  bottom  of  Gray's  Inn  Road,  where 
the  L.C.C.  sewens  cut  through  it.  The  purchase  price,  sub- 
ject to  confirmation  by  Parliament,  would  be  £7.500,  which, 
compared  with  current  prices  for  the  laying  of  a  conduit, 
would  enable  him  to  effect  a  saving  of  approximately  £42,000. 
The  immediate  use  to  which  the  Postmaster-General  intended 
putting  the  tube  was  to  lay  cables  from  the  General  Post 
Office  to  Tottenham  Court  Road,  and  it  was  in  this  connec- 
tion that  the  saving  referred  to  would  be  effected.  Mr.  John 
Sinnott.  Assistant  Engineer-in-Chief  to  the  General  Po.st 
Office,  gave  evidence.  The  Committee  decided  to  report  the 
preamble  of  the  Bill  as  being  proved. 

The  Times  explains  that  the  Pneumatic  Despatch  Co.  was 
formed  before  1859.  with  the  object  of  laying  automatic  tubes 
under  the  streets  of  London  for  the  conveyance  of  parcels, 
messages,  and  dispatches.  This  tube  was  constructed  in  1866, 
but  since  1874  it  has  been  out  of  use  through  the  difficulty, 
it  is  understood,  of  keeping  it  airtight.  The  Engineering 
Department  of  the  Post  Office  is  satisiSed  there  was  no 
serious  deterioration  caused  by  corrosion. 

"  What  is  happening  to  the  Post  Office  '  tube  '  railway  con- 
structed to  carry  mails  and  parcels  between  Paddington  and 
Whitechapel?"  the  Evening  Xcu-n  asks,  and  goes  on  to  ex- 
plain that  up  to  date  more  than  fLOOO.OOO  has  been  spent  on 
the  scheme.  The  estimated  cost  of  the  whole  scheme,  when 
it  was  started  in  1914,  was  i£9.50  000.  but  as  yet  the  electri- 
cally-driven cars  which  are  .some  day  to  replace  the  street  van 
services  and  expedite  the  deliverv  of  mails  are  not  in 
existence.  The  official  answer  for  the  delay  is  that  the  Post 
Office  is  holding  it.s  hand  until  costs  fall.  The  tube  itself  is 
complete  and  ready  for  use.  but  all  the  tenders  so  far  sent 
in  for  the  cars  and  other  electrical  equipment  have  been  con- 
sidered too  high.  The  object  of  the  imderfaking  is  to  quicken 
and  cheapen  the  transmission  of  letters  and  parcels  between 
the  chief  nost  offices  ia  ea^t  and  west  Tjondon.  The  railway 
will  be  laid  in  a  s'nple  tube  9  ft  in  diameter  and  6i  miles 
in  length,  from  Paddington  District  Post  Office  to  the 
Eastern  District  Post  Office  at  Whitechapel.  There  are  inter- 
mediate stations  nt  the  western  and  west  central  district 
offices,  the  G.P  O..  Broad  Street,  and  T,ivernool  Street 
Stations,  where  the  diameter  of  the  tunnel  is  increased  to 
25  ft.  The  trains  run  on  two  narrow-gauge  tracks.  Between 
the  stations  these  trains  which  will  travel  at  .^5  miles  an 
hour,  will  be  controlled  hy  distant  switches.  The  mails  will 
be  loaded  and   linloaded  bv  automatic  means. 


OUR     PERSONAL     COLUMN. 

The  Editorg  invite  elecfricdl  engineers,  whether  conneotei 
with  the  technical  or  the  commercial  side  of  the  profensinn 
and  induxtrji,  nho  electric  tramway  and  railway  officiaU.  to 
keep  renders  of  the  Electrical  Review  posted  as  to  their 
movements. 


Mr.  J.  M.  McEltsot,  who  recently  retired  from  the  posi- 
tion of  general  manager  of  the  Manchester  Corporation  tram- 
ways, was  presented  by  the  Tramways  Committee  on  Tues- 
day last  week  vJith  a  silver  t«a  service.  The  presentation, 
which  took  place  at  the  tramway  office  at  the  conclusion  of 
the  business  of  the  Committee.  T^-as  made  by  the  Chairman 
(Aldemian  James  Bowes)  in  the  presence  of  the  Lord  Mayor 
of  Manchester,  the  Town   Clerk,  and   the   members  of  the 


Commitloe.  The  Chairman,  m  making  the  presentation, 
spoke  of  his  long  and  harmonious  association  with  Mr. 
McElro>'.  and  said  that  the  parting  was  a  real 
wrench  for  him.  He  hoped  'that  Mr.  McElroy,  as  a 
result  of  his  well-earned  rest,  would  be  so  restored  to  health 
as  still  to  be  able  to  do  much  useful  work  for  the  industry,  jn 
which  he  had  been  such  a  prominent  figure.  The  Lord: 
Mayor  also  paid  a  high  tribute  to  Mr.  McElroy  for  his  ser- 
vices to  the  Corporation  of  Manchest<;r,  and  to  the 
tramway  industry  generally,  and  referred  particularly  to  the 
report  which  Mr.  McElroy  had  written  on  the  "  Passenger 
Transportation  Problem,"  which  he,  the  Lord  Mayor,  des- 
cribed as  a  text-book  on  the  subject,  and  one  of  which  Mr. 
McElroy  and  the  Corporation  had  every  reason  to  be  proud. 
Several  of  the  members  of  the  Committee  added  their 
testimony  to  the  great  work  which  Mr.  McElroy  had  done, 
for  Manchester  in  connection  with  tie  organisation  and' 
administration  of  the  tramways,  and  they  emphasised 
the  very  high  example  he  had  .set  by  his  personality  during 
his  period  of  office  as  general  manager.  Mr.  McElroy,  in 
responding,  thanked  the  Committee  for  its  kindness  in 
making  the  presentation  to  him,  and  spoke  of  the  happy' 
relations  which  had  always  existed  between  the  Committee, 
the  staff,  and  himself  during  the  22  years  he  had  been  the( 
manager ;  and  although  the  parting  was  a  sad  one  for  him, 
it  was  made  glad  by  the  manifestatious' of. goodwill  wjiiph 
he  had  received  from  the  members  of  the  Committee 
assembled  there. 

Mr.  W.  D'Aecy  Madijrn,  M.I.E.E.;  general  manager  of 
Messrs.  Hick,  Hargreaves  &  Co.,  Ltd.,  Bolton,  has  joineql' 
the  board  of  the  company,  and  has  been  appointed  managing 
director. 

A  sub-committee  of  the  Dundee  Corporation  Electricity 
Committee  proposed  to  recommend  for  the  post  of  engineer 
and  manager,  in  succession  to  Mr.  Harry  Richardson,  Mr. 
Douglas  H.  Bishop,  who  has  charge  of  the  generating  sta- 
tion at  Carolina  Port,  at  a  commencing  salary  of  £800. 
rising  by  annual  increments  of  £50  to  £1,000,  the  present 
salary  of  the  engineer.  Mr.  Bishop,  however,  declined  to 
be  a  candidate  unless  a  coiiunencing  salary  cf  £1.000  was 
guaranteed.  The  committee  decided  to  reconunend  the  Town 
Council  to  advertise  the  post  at  a  commencing  salary  of 
£800  rising  to  £1,000.  Mr.  Bishop,  it  is  stated,  pointed  out 
that  the  responsibility  of  the  post  was  very  great,  and  that 
it  would  damage  him  in  the  electrical  world  if  he  were  to 
accept  such  an  important  post  at  the  figure  suggested.  The 
convener  of  the  committee  favoured  £1,000,  his  opinion, 
being  that  if  they  offered  a  lower  figure  they  would  not  get 
a  suitable  man.  It  was  pointed  out  that  the  Electrical  Engi- 
neers'  Association's  basic  rate  for  Dundee  was  £1,300. 

\  Manchester  paper  states  that  Aid.  Dagnall,  chairman  of 
the  Manchester  Corporation  Electricity  Committee,  has  been 
elected  chairman  of  the  South-East  Lancashire  Electricity 
Advisory  Board,  and  Dr.  Parshall,  a  director  of  the  Lanca- 
shire Electric  Power  Co.,  vice-chairman. 

On  Saturday  last,  upon  leaving  Loughborough  to  tal«e  up 
the  position  of  station  superintendent  to  the  Wallasey  Cor- 
poration electricity  works.  Mr.  Pausev  was  presented  with  a 
silver  rose  bowl  suitably  inscribed.  The  presentation  was 
made  by  Councillor  P.  A.  Stenson.  cjiairman  of  the  Electricity 
Committee,  who  spoke  very  highly  of  the  activities  of  Mr. 
Pausey  during  his  three  years'  stay  in  I/oughborough.  Mr. 
R.  B.  Leach,  the  chief  engineer,  endorsed  Councillor  Stensnn's 
remarks. 

Mr.  R.  A.  Ch.attock,  chief  engineer  of  the  Birmingham 
electricity  supply  department,  h^s  been  elected  chairman  of 
the  District  Industrial  Coiincil  for  the  Electricity  Supply  In- 
dustry (No.  5),  West  Midlands  area;  .\ld.  J.  Gregory  (T,abqur 
representative)  is  the  deputy  chairman,  and  the  officte  of  joint 
.secrei'iry  and  treasurer  for  both  sides  of  the  Council  will  con- 
tinue to  be  performed  by  Mr.  E.  J.  Jennings  (secretary  of  the 
Birmingham    electricity    supply    department). 

Mr.  R.  H.  Selbie,  general  manager  of  the  Metropolitan  Rail- 
way Co..  was  last  week  elect<'d  to  a  seat  on  the  board  in  place 
of  the  Earl  of  Lauderdale,  who  has  retired  owing  to  ill-health. 
Mr.  Selbie  will  continue  in  his  position  as  general  manager  of 
the  company. 

At  the  Yale  University,  on  June  21st.  the  honorary  doctorate 
of  science  was  conferred  upon  Mr.  J.  J.  Cartv.  vice-president 
(if  the  .'Vmerican  Telephone  and  Telegraph  Co..  and  "  a  pioneer 
in  the  development  of  telephone  science  since  1879." 

Mr.  Bernat^d  L.  Mver,  A.M.I.E.B..  of  51,  Oxford  Street. 
T^iverpool,  has  ceased  to  represent  Messrs.  Napier-Kimber, 
litd.,  for  the  Lancashire  district. 

On  July  14th,  at  Stafford,  the  marriage  took  place  between 
Mr.  J.  W.  Ei.LTOTT,  B.Sc.  A.M.I.B.E.  (district  superintendent, 
Cardiff,  for  tho  Edi.son  Swan  Electric  Co.),  only  .son  of  Mr. 
and  Mrs.  J.  W.  Elliott,  of  Enfield  Highway,  and  Miss  Nora 
FiLsio  Cooper,  of  Stafford.  The  bridegroom's  father  is  lamp 
sales  manager  to  the  Edison  Swan  Co. 

The  Aberdare  Council  at  a  special  meeting  adopted  recom- 
mendations of  a  committee  with  reference  to  the  advertised 
appointment  of  an  electrical  engineer  arul  general  manager. 
The  advertised  salary  was  £4.50.  plus  bonus  £200,  per  annum. 
In  view  of  the  transfer  of  the  charge  of  the  tramway  depart- 
ment to  the  survevor's  department,  the  committee  recom- 
mended that  Mr,  W.  T.  HiLOF.n,  M.Inst. E.E.,  the  mains 
superintendint  to  the  Council,  be  appointed  as  general 
manager  and  engineer  at  £4.50  per  annum,  to  include  bonus. 
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They  further  recoinmeuded  that  the  works  superintendent  to 
the  Council,  Mr.  W.  J.  Williams,  take  over  charge  of  mains 
as  part  of  his  duties,  the  salary  for  the  joint  post  to  be  £400 
per  annum,  including  bonus.  The  saving  to, the  Council  by 
these  changes  was  estimated  at  i;50(»  a  year.  The  Council 
confirmed  the  appointments  as  recommended.  There  were  .51 
applicants  for  the  position  as  advertised. 

Obituary. — Mr.  8.  W.  TBENTHAM.r— The  death  ifi  announced 
at  Muneaton  of  Mr.  Sidney  Wallace  Trentham,  younger  son  of 
the  lat<!  Mr.  George  IVentham,  public  works  contractor,  of 
Birmingham.  He  was  trained  as  an  electrical  engineer,  and 
held  appointments  at  Aston,  Derby  and  Llanrwst  before  join- 
ing the  firm  of  CI.  Percy  Trentham.  lAd.,  pubhc  contractors, 
of  Birmingham.  Since  the  war,  he  has  been  the  managing 
director  of  the  Hartshill  Quarry  Co.,  Ltd.,  Atherstone. 

Will. — The  late  Mr.  .Tohn  Temple,  C.B.,  who  was  a  director 
of  several  colliery  and  other  companies,  and  is  described  as  for 
many  years  acting  as  engineer  to  various  cable  companies  in 
the  Atlantic  and  the  Mediterranean,  left  £'261,597  gross  and 
£'261, 248  net  personalty. 


NEW     COMPANIES     REQISTERED, 


Hodgson     (London),     Ltd.   (182,969).— Private  company. 

K.glstcrt(J  July  Tlh.  Capital,  flOO  in  £1  shares.  To  acquiT-e  the  business  ol 
the  Hodgson  Manufacturing  Co.,  and  to  carry  on  the  business  of  inventors, 
patentees,  mechanical  and  electrical  engineers,  manufiicturers  of  machinery, 
wireless  and  other  instruments,  &c.  The  permanent  directors  are  ; — F.  A.  0. 
Hodgson,  37,  Comeragh  Road,  West  Kensington,  W.4;  H.  R.  Hodgson,  37, 
Comeragh  Road,  West  Kensington,  W.4;  E  j.  Mason,  51,  Meath  Road, 
llford,  lissex.  Qualification,  f2U.  Remuneration,  £15  per  annum,  divided  b.- 
tween  them.  Secretary:  \\.  C.  Wood.  Registered  oHice ;  'Z,  Gerrard  Place, 
.Shaftesbury  Avenue,  W.l. 

H.  C.  Tofield,  Ltd.  (183,066).— Private  company.  Regis- 
tered July  l:Jth.  Capital,  £2,000  in  £1  shares.  To  carry  on  the  business  ol 
electricians,  electrical,  mechanical,  gas,  water,  heating,  lighting,  motor,  and 
jieneral  engineers,  itc.  The  permanent  directors  are  ; — H.  C.  Totield,  111,  Hag- 
ley  Road,  Edgbaston  (chairman);  Ann  E.  Tofield,  111,  Hagley  Road,  Edg- 
liaston.  Qualification,  £1.  Remuneration  of  H.  C.  Tofield  as  managing 
ilirecto'r.  £500  per  annum.  Secretary  :  Ann  E.  Tofield.  Registered  office  : 
lemple  Passage,    Upper  Temple  Street,  Birmingham. 

Cullompton  Electric  Supply  Co.,  Ltd.    (183,058).— Regis- 
tered   July    12th.    Capital,    £6,000    m    £1    shares.    To  carry    on    business    as 
ated  by  the  title^    The  first  directors  are  :— Dr.  G._G.  Gedley,  Cullompto 


Devon;  Major  F.  G.  Sellwood,  M.C., 
Cullompton,  Devon ;  W.  T.  Burnard 
subscription,  2,500  shares.  Qualification, 
.lirectors).  as  fixed  by  the  company, 
c.ffice  :   Fore   Street,   Cullompton,    Devon. 


Cullompton,  Devon;  W.  Plumpton. 
Cullompton,  Devon.  Miriimum  cash 
£25.  Remuneration  (except  managing 
Secret.^ry  ;    E.     Hrowning.     Registered 


General     Engineering     &    Electric    Welding     Co.,    Ltd. 

(183.065).— Private  company.  Registered  July  12lh.  Capital,  £2,000  in  £1 
^!^ares.  To  carry  on  the  business  of  mechanical  engineers,  boiler  make.-s, 
electrical  engineers,  ship  repairers,  ironfounders,  machinery  manufacturers,  tool 
iiialters,  &c.  The  permanent  directors  are  : — F.  Severton,  10,  Oakland  Road, 
Mumbles,  Swansea;  G.  P.  Jortes,  62,  Queen's  Road.  Mumbles,  Swansea. 
(Jualification,  £250.  Secretary  :  G.  P.  Jones.  Solicitor ;  E.  McDahnc,  Victoria 
lluildings,    Swansea. 

A.  P.  Steven,  Ltd.  (12,298).— Private  company.— Regis- 
tered in  Edinburgh  July  12th  Capital,  fCO.OOp  in  £1  shares.  To,  carry  on 
the  business  of  makers  of  electric  and  liydraiitic  passenger  and  goods  lifts  of 
all  kinds,  manufacturing,  civil,  and  mining  engineers,  it^onfounders,  &c  'Phe 
first  directors  are  :— A.  Steven,  181,  St.  J.Tmes'  Road.  Glasgow,  engineer;' J.  M. 
Steven,  181,  St.  James'  Ro.ad,  Glasgow,  engineer;  M.  Stephen  Dick,  181.  St. 
James'  Road,  Glasgow,  engineer;  \V.  J.  Madure,  181,  St.  James'  Ro.ad, 
(ilasgow,  engineer.  Qualification,  100  shares.  Registered  office  :  Provanside 
W..rk».   181,  St.  James'  Ro.id,  Glasgow. 

Bolton  Wireless  Installation  Co.,  Ltd.  (183,083).— Private 

..inipanv.  Registered  Julv  Kith.  Capilal,  £-200  in  195  6  per  cent,  preference 
vh.ires  uf  £1  each  and  100  ordinary  shares  of  Is.  eadi.  The  objects  arc  as 
indicated  bv  the  title.  The  first  directors  are  :— J.  Drucquer,  Palace  Hotel, 
Mirkdale,  .Southport ;  D.  W.  Urucquer.  '29.  Bath  Street,  Bolton;  R.  A. 
l.ivock,  "  Porthleven,"  Blundells.ajids,  Lanes.  Qualification,  five  ordinary 
shares.     Registered  office:  '2,    Rook  Street,  York  Stret,  Manchester. 

Manchester   Wireless  installation    Co.,    Ltd.   (183.092).— 

Private  companv.  Registered  Julv  l.iili  r.,|.ii,,l  £200  in  11)5  6  per  cent, 
lirelerence  shares  of  £1  each  and  i(Ml  .mfinni  ..li.ircs  of  Is.  each.  The  ohjecis 
.lid    all    other    particulprs  siniilnr    to    lioltoii     W  iieless    ln^tallali.ln  jC'o.,    l.to 

Morgan  &  Taylor's  Radio  Electric,  Ltd.  (183,104).— Pri- 
vate company.  Registered  July  13lh.  Capit.il.  £1,000  in  £1  shares.  To 
inquire  the  business  of  a  radio  specialist  and  electrical  and  wireless  engineer, 
iind  agent  for  the  sale  and  distribution  of  wireless  apparatus  and  gootis 
racried  on  by  A.  Taylor  .as  "  Morgan  &  Taylor,"  at  146,  King's  Road,  and 
lOa,  Sneyd  Street,  Cardiff.  The  permanent  governing  .directors  are  :— Arthur 
r.ivlor  (chairman),  146,  King's  Road,  and  lOa.  Snevd  Street,  Cardiff;  Alfred 
Tulor  146.  King's  Ro.ld,  and  10a.  Snevd  Street,  Cardiff;  G.  P.  Taylor.  .58, 
H.irl.itj  Koad,  Bootle.  Qualification  of  governing  directors,  100  ordinary 
^11"..;  of  .other  directors.'Sa  ordinarv  shares.  .Solicitor:  E.  Horlcy,  Andrew's 
l^ii'l  lin,i;s   67,  Queen   Slrwt,   Cariliff. 

Angus    Railway     Control,   Ltd.   (182,898).— Private  com- 

p.iny.  Registered  Julv  .'^th.  Capital,  £6,000  in  Is.  shares.  To  acquire  from 
A.  R.  Angus  the  benefit  of  and  turn  to  account  certain  existing  inventions 
r-'hiting  to  railway  safety  appliances  and  signaling  apparatus;  and  to  carrv 
on  the  business  of  electrical  engineers  and  contr.nctors,  manufacturers  of  anil 
dt-alers  in  railway,  electric,  ntagnetic,  galvanic,  and  oilier  apparatus.  &c, 
'I  lie  first  directors'  are  :  A,  R.  Angus.  Frensham  Grove,  Frensham..  Surrey ; 
I-.  Christensen,  Sandefjord,  Norwav;  B.  A;igaard,  Lorvick,  Norway;  C 
Gyllensvard,  Djursholm,  m-ar  Stockholm,  Sweden;  E.  P.  Williams,  '"  R.-d. 
iMurne."  Priest's  Lane,  Shenfield,  Essex;  C.  A.  FeJI,  47,  Durham  Road, 
East  Finehlcv.  A.  R.  Angus  .nav  retain  oflice  while  holding  20  per  cent, 
of  the   shares  issued.  '  Registered  office  :  66.   Fenchurch   Street,    F..C.3. 

John     Richards    &     Co.      (Electrical     Engineers).    Ltd. 

183,0001.— Private  companv.        Registerinl    July    10th,       Capital,    £6,000    in    £1 
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J.  Richards  at  9,  High  Street,  Burton-on-Trent,  and  75.  Victoria 
minster,  S.W.  The  business  acquired  is  not  connected  in  any  wav  with  the 
similar  electrical  engineering  business  carried  on  by  the  -said'  J.  Richards  as 
lohn  Richards  &  Co."  at  Longtcin.  The  peroianent  dirrctors  are: — J. 
Richards  (chairman),  "  Highfields,"  Ultoxeter;  F.  Langton  (managing  direc- 
tor). "The  Rise.."  Tatenhill,  Staff*.  Secretary :  F-  Lington.  Registered 
offic*  :  9,   High   Street,    Burton-on-Tr«nt. 


LOPFICIAL     RETURNS     OP     ELECTRICAL 
COMPANIES. 


T.  W.  Jefferson,  Ltd Mortgage  dated  June  30th,  1922, 

to  secure  all  moneys  due  or  to  become  due  from  the  company  to  London 
Joint  City  and  Midland  Bank,  not  exceeding  £3,000,  charged  on  25,  Hurst 
:5treet,  Liverpool.  Also  particulars  of  £5,000  delxnturei  authorised  June  3Ulh, 
1922,  charged  on  the  company's  undertaking  ami  property,  pres«-'nl  ami  future, 
including    uncalled    capital;     whole    amount   issued. 

Rangoon  Electric  Tramway  &  Supply  Co.,  Ltd.— Satisfac- 
tion to  tne  extent  of  £8,985  on  April  21st,  11.21,  and  £».1(I7  on  March  3Ut, 
1922,  of  debenture  stock  dated  February  Isl,  l9U6,  Dec.;mber  22nd,  19UB,  and 
November    5th,    1913,   securing  £250,000. 

Transit    Co.,     Ltd.     (109,799).— Return  dated  December 

31st,  1921  (filed  May  12lh,  1922).  Capital,  £5,000  in  £1  shares.  4.055  shares 
taken  up.  £2.517  10s.  paid,  being  £1  per  share  on  1,955,  and  5.  lOd.  per 
share  on  2,100.    £50  remains  in  arrears.     .Mortgages  and  charges,  nii. 

Bath    Electric    Tramways,    Ltd.   (74,278). — Return  dated 

Mav  24th,  1922.  Capit.il,  £230.000  in  £1  shares  (75,000  preference,  125,000  pre- 
ferred ordinary,  and  30,000  deferred  ordin.iry);  75,000  preference,  75,OtiO  pre- 
ferred ordinary,  and  30,000  delerri-d  ordinary  shares  taken  up.  £ISO,fiU«)  paid; 
£30,000  considered   as  paid.     Mortgages   and  charges,  £145,75V. 

Hardy  &    Nash,    Ltd. — Particulars   of  £l,'2O0  debentures 

authorised  March  21st,  1922,  charged  on  the  company's  undertaking  and  pro. 
petty,  present  and  future,  including  uncalled  capital;   whole  amount  issued. 

Fellows  Magneto  Co.,  Ltd. — Particulars  of  ,£60,000  deben- 
tures authorised  June  12lh,  1922,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital;  whole  amount  issued. 


CITY    NOTES. 


The    annual    general   meeting    was   held 
General  on  Tuesday   at   Magnet  House,  Kingsway, 

Electric  Mr-  H.  Hirst  presiding,    in  proposing  the 

Co.,   Ltd.  adoption  of  the  report    (already  published 

in  the  Electrical  Eeview)  the  chairman 
said  he  imagined  that  many  of  them  would  be  somewhat  dis- 
appointed at  that,  the  first  setback  m  the  results  of  the  com- 
pany, after  its  marvellous  record  during  the  last  fourteen 
years.  For  the  benefit  of  those  who  came  with  that  feeling 
he  read  one  of  the  opening  sentences  of  his  last  year's  address, 
when  nearly  four  months  of  the  present  financial  year  had 
elapsed  :  — 

lo-day  it  is  my  privilege  to  put  beiore  you  the  balance-sheet  of  the  year 
just  completed,  of  which  we  have  every  reason  to  be  proud,  yet  the  four 
months  of  the  new  year  that  have  just  elapsed  are  casting  a  shadow  over 
these  results.  Unrest  in  the  labour  world,  the  stoppage  of  the  coal  mines, 
the  shutting  down  of  most  of  the  steel  works  of  the  country,  the  standstill 
of  the  shipbuilding  industry  and  automobile  industry,  the  condition  of  the 
textile  industry,  and  many  more  that  I  could  mention  have  all  al  once 
reduced  our  home  market  beyond  recognition.  The  general  fall  in  the  values 
of  securities  has  impaired  the  purchasing  power  of  the  public.  Simultaneously 
the  state  of  exchange  in  many  of  our  foreign  markets  has  interfered  with 
export  and  has  added  to  the  present  state  of  depression,  bordering  on 
paralysis. 

On  that  occasion  he  added  the  hope  that  things  might  im- 
prove, but  indicated  that  unless  they  did  the  company  was 
temporarily  in  for  a  bad  time.  Things  did  not  improve,  and 
to  the  long  lists  of  ailments  there  were  to  be  added  a  number 
of  additional  strikes,  the  engineering  dispute,  the  state  of 
civil  war  in  Ireland,  the  state  of  sedition  and  civil  commotion 
in  India  and  South  Africa,  and  lasl,  but  not  least,  through 
various  causes  a  further  deterioration  of  the  economic  con- 
ditions in  all  European  countries,  which  were  already  suffer- 
ing from  weak  or  collapsed  e.xehange-s.  Bearing  in  ininti 
these  conditions  they  had  done  remarkably  well — better  than 
they  dared  to  hope — and  the  results  spoke  well  for  the  sound- 
ness and  strength  of  the  company  and  for  the  ability  of  the 
staff  and  eniplovtis-  It  was  true  the  results  of  some  electrical 
concerns  publi.shed  during  the  last  few  months  might  have 
justified  the  hope  that  things  wore  better,  but  an  upheaval 
such  as  they  had  witnessed  during  the  la.«t  fifteen  months 
did  not  affect  every  company  in  the  s;ime  manner.  The 
financial  years  under  consideration  did  not  always  cover  the 
.same  period — a  period  beginning  three  or  four  mouths  earlier 
or  later  might  make  a  great  difference — and  some  concerns. 
particularly  those  whose  work  might  be  called  mainly  con- 
tract work,  had  the  benefit  of  starting  the  year  with  an  order 
book  full  of  unexecuted  remunerative  contracts  accumulated 
during  the  end  of  the  war  and  the  jvriod  immediately  follow- 
ing. Their  company  haiipened  t^i  be  one  of  different  charac- 
teristics. They  manufactured  very  largely  for  stock  to  fill 
the  shelves  of  the  world  with  their  material,  and  ttiey 
suffered  naturally  from  the  fact  that  they  produced  that 
stock  when  wages  and  raw  materials  were  still  high,  whilst 
throughout  the  year  they  were  selling  in  a  falling  market. 
Tt  was  not  likely  that  there  would  be  a  further  serious  drop ; 
.stocks  had  both  Ijeen  replaced  at  cheaper  rates  and  were 
reduced.  Thu."!  it  happened  that  their  sales  organisations, 
which  year  after  year  had  been  the  main  contributors  to  their 
profits,  had  failed  them  thi.s  year.  A  carefully  built-up  orga- 
nisation could  not  adapt  itself  quickly  to  such  extreme 
changes;  it.''  expenses  remained  suhsfantially  tlie  same,  but 
the  drop  in  turnover  and  falling  prices  had  reduced  .satisfac- 
tory profits  in  those  departments  to  a  minimum.  One  cc-uld 
not  immediately  lower  wages  and  reduce  staff,  and  a  firm 
like  theirs,  which  had  so  many  valuable  well-trained  and 
loyal  old  servants,  must  think  twice  before  parting  with  any 
—not  only  on  account  of  eentiment,  but  also  with  an  eye  to 
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the  turning  point,  when  things  gut  better  once  more.  In 
addition,  he  would  like  to  remind  the  shareholders  that  year 
after  year  they  had  dwelt— with  their  approval — on  their 
desire,  and  on  the  necessity  liom  the  country's  point  of  view, 
to  make  themselves  a  full-gauge  electrical  concern.  Thoy 
started  new  departments  and  works,  or  extended  those  in 
which  thoy  seemed  delicicut  or  incomplete  at  great  capital 
expense,  and  through  the  conditions  which  had  arisen  those 
new  works  could  not  be  fully  employed  at  their  completion. 
To  have  a  reduction  of  net  earnings  of  only  about  30  per  cent. 
from  their  record  year  in  such  a  year  as  had  just  passed  was 
not  at  all  a  bad  performance ;  the  unpleasant  part  to  them 
was  that  it  coincided  with  the  year  in  which  they>  made  a 
debenture  issue  of  some  magnitude,  and  therefore  the  ordi- 
nary shares  for  a  time  were  rather  acutely  affected.  He  had 
no  anxiety  for  the  future  of  the  company,  it  was  as  bright 
as  ever.  He  wished,  however,  to  strike  one  more  warning  note 
that  the  improvement,  which  was  visible  since  the  termina- 
tion of  the  engineering  dispute,  would  have  to  be  continuous 
and  serious  if  it  was  to  make  good  the  damage  which  that  un- 
fortunate dispute  had  already  cau.sed  in  the  first  four  mouths 
(if  this  financial  year.  They  mu.st.  therefore,  be  prepared  for 
the  po.ssibility  of  another  lean  year  before  they  got  into  full 
swing  once  more.  It  had  been  .said  "  war  is  the  continuance 
of  diplomacy  liy  sword  in.stead  of  by  pen.  "  Ifa  the  .same 
way  one  might  say  "  strikes  and  lock-outs  are  an  attempt  to 
.settle  negotiations  by  force  whenever  peaceful  methods  have 
failed."  The  actual  days,  weeks,  or  months  of  a  strike  indi- 
cated only  the  actual  crisis.  Just  as  a  country  took  years, 
and  sometimes  generations,  to  recover  from  a  war.  so  the 
industrial  world  required  months,  and  sometimes  years,  to 
recover  from  strikes  and  lock-outs.  The  country  still  suffered 
from  the  effects  of  the  first  coal  strike  after  the  war.  not  to 
mention  last  year's  hold-up  in  that  important  industry.  The 
traces  of  another  strike,  not  much  noted  by  the  public,  but 
very  serious  for  the  whole  industry  of  the  country,  and 
largely  responsible  for  the  suddenness  of  the  industrial 
collapse  which  they  witnessed  at  the  end  of  1920,  namely, 
the  moulders'  strike  of  two  years  ago.  were  still  noticeable, 
and  it  might  be  that  the  disputes  of  the  last  fifteen  motfths 
might  have  strained  the  great  resources  of  the  country  more 
than  was  apparent.  They  might,  therefore,  have  to  wait  for 
another  year  before  they  could  record  a  progress  over  the 
figures  of  recent  years.  In  the  meanwhile  they  had  to  adapt 
themselves  to  the  conditions  which  prevailed  and  mitigate 
the  evil  of  reduced  trade  by  all  further  possible  economies. 
Labour  and  salaries  being  in  their  indu.stry  the  most  import- 
ant item,  an  adjustment  of  wages  and  salaries  was  the  first 
essential  for  competitive  production.  He  was  afraid  wages 
and  salarie.s  would  have  to  be  further  lowered.  It  was  no 
pleasure  to  the  employer  to  reduce  wages;  it  was  a  great 
pleasure  to  every  employer  to  be  able  to  give  rises,  yet  a 
country  that  had  to  live  on  industry  in  order  to  be  able  to 
live  at  all.  but  which  would  not  take  steps  to  protect  that 
industry  etficiently,  could  not  keep  in  employment  millions 
of  workers  if  it  produced  at  a  cost  which  the  world  could  not 
afford  to  pay.  or  if  its  prices  were  above  thos<!  at  which  other 
countries  could  produce.  The  papers  have  been  full  of  late 
clamouring  for  the  rights  of  the  consumer  to  buy  in  the 
cheapest  market.  It  sounded  very  well,  but  had  they  con- 
sidered what  such  a  policy  meant  to  the  Briti-sh  working  man 
and  his  family?  He  doubted  whether  the  saving  effected 
would  equali.se  the  additional  doles  that  would  have  to  be 
paid.  Did  the  public  realise  that  this  country  paid  in  six- 
teen months  £'8.j,000,000  in  unemployment  pay?  If  the  con- 
sumer were  to  pay  10  per  cent,  more  for  British-made  goods 
it  would  require  a  production  of  8.50- millions  on  home-pro- 
duced goods  to  equalise  that  expenditure  on  doles.  Prom 
those  figures  they  would  see  it  could  afford  to  pay  '20 — 30  per 
cent,  more  on  home-made  goods  before  the  country  was  any 
the  worse  off,  because  200  millions  of  additional  business 
would  mean  at  least  100 — 120  millions  expended  in  wages 
(more  than  the  total  doles).  Good  wages  under  good  work- 
ing conditions  improved  the  race — doles  bred  degenerates. 
If  labour  only  under.stood  that  it  was  not  the  employer,  but 
the  foreigner,  who  fixed  his  wages,  a  lot  of  the  conscious  and 
sub-conscious  distrust  between  employer  and  employed  would 
disappear.  When  they  saw,  in  spite  of  the  le.ssons  of  flue 
war,  public  bodies,  and  even  Government  departments, 
beginning  to  place  orders  with  their  foreign  competitors, 
when  contracts  at  home  and  in  the  oversea  dominions  were 
awarded  to  tenderers  from  countries  with  collapsed 
exchanges,  it  was  high  time  that  both  employer  and  employed 
shonld  put  their  heads  together  to  see  what  cuts  must  be 
made  in  order  to  enable  them  to  compete,  and  enforce  from 
the  Government  such  help  as  it  could  give  to  keep  industry 
steady  and  prosperous,  .and  thus  automatically  stamp  out  the 
evil  of  unemplovment.  They  hail  not  built  the  works  to  see 
them  empty;  they  wished  to  fill  them,  and  they  could  fill 
them,  because  they  knew  the  demand  was  there  and  instead 
of  12.000  workers,  they  rould  emplov  at  least  24,000  in  due 
course  if  thev  could  produce  at  the  right  price,  and  if,  at  the 
same  time,  they  could  rely  on  the  Empire  primarily  as  their 
market.  It  shou'd  he  no  hardship  to  the  worker  to  accept 
waces  as  at  present  proposed  so  that  they  could  cx)mpete 
with  such  industrial  countries  ns  America  and  Switzerland. 
more  especiallv  as  great  care  and  exrwnse  had  been  incurred 
to  make  the  life  of  their  workers  in  factory  and  office  attrac- 


tive, healthy  and  happy;  and  also,  as  they  were  aware, 
provisions  had  been  made  for  sickness  and  old  age  benefits. 
All  this  showed  that  they  had  no  desire  to  go  back  to  pre-war 
conditions,  but  both  employer  and  employed  would  have  to 
practise  self-denial  during  the  next  few  years  if  they  were 
to  get  the  wheels  of  progress  into  full  swing  again.  A  publi- 
cation by  the  so-called  Labour  Research  Bureau  had  recently 
been  placed  in  his  hands,  in  which  they  were  taunted  with 
playing  into  the  hands  of  the  capitalist  by  paying  a  high 
price  for  capital.  He  did  not  know  the  importance  of  that 
Research  Bureau,  but  it  impressed  him  with  somewhat  of  an 
official  stamp.  -If  this  Research  Bureau  were  to  study  the 
problem  more  thoroughly  with  a  less  biased  mind  it 
would  find  that  the  dearness  of  capital  had  been  largely  the 
result  of  the  unfortunate  attitude  of  misguided  labour  during 
the  last  few  years.  There  were  other  conditions  prevailing 
which  did  harm  to  industry  at  the  present  moment,  but 
which  industry  alone  could  not  .settle  unless  it  had  the 
support  of  the  Government.  They  could  only  get  that 
support  if  employer  and  employed  co-operated ;  they  should 
insi.st  jointly  that  public  money  should  only  be  spent  for 
British  labour.  They  should  also  insist  on  iietter  protection 
again.st  countries  with  collap.sed  exchanges.  They  in  this 
i-()untry  had  tried  hard  to  deflate,  and  they  were  proud  to-day 
of  the  value  which  the  pound  sterling  had  again  attained, 
but  no  such  effort  had  been  made  in  other  countries,  enemy 
or  allied.  It  was  not  due  to  political  conditions,  as  was 
alleged,  though  political  conditions  might  be  contributory. 
He  was  convinced  those  countries  thought  it  good  business 
not  to  deflate;  they  preferred  to  pay  the  interest  on  their 
large  internal  debts  with  an  ipflated  currency.  He  was  cer- 
tain it  was  easier  for  them  to  raise  their  taxation  under  de- 
flated conditions;  he  was  certain  inflation  was  an  indirect 
way  of  cheapening  wages.  The  mark,  the  krone,  the  franc, 
and  the  lire  could  drop  daily  and  houiTy ;  wages  adjustment 
in  those  countries  took  place  quarterly  or  half-yearly.  No 
sooner  did  it  seem  that  a  .settlement  was  arranged  than  the 
exchange  went  back,  all  the  time  at  the  expense  of  the 
British  worker.  He  .suffered  two-fold  :  (1)  The  cheaper 
labour  of  the  foreign  competitor  secui'ed  contracts  which  by 
rights  ought  to  go  to  Britain  ;  (2)  the  increa.sed  ratio  between 
the  value  of  the  currency  of  their  country  and  ours  impaired 
the  purchasing  power  of  their  nationals.  Our  l)usiness  with 
them  was  shrinking.  It  would  thus  be  seen  that  both  factors 
contributed  towards  the  unemployment  from  which  they  were 
suffering.  It  was  no  .satisfaction  to  them  to  be  told  that  the 
internal  value  of  their  currency  was  higher;  they  were 
mainly  affected  by  the  value  of  that  curi-ency  for  purposes  of 
export.  He  enlarged  on  some  of  those  features  because  they 
did  not  wish  to  deceive  them.selves  as  to  the  difficulties  which 
they  had  to  overcome  before  they  were  in  smooth  waters 
again.  The  world  had  got  to  go  on,  and  distinctly  .saner 
views  were  prevailing  everywhere,  both  in  foreign  nations 
and  at  borne.  Electricity,  as  he  had  often  before  mentioned, 
would  play  a  leading  part  in  the  reconstruction  of  the  world. 
Many  big  schemes  which  had  been  dangled  before  their  eyes 
had  to  be  deferred  owing  to  the  conditions  on  which  he 
dwelt.  Thanks  to  the  chaos  in  the  building  trade  the  big 
tejephone  programme  which  the  Postmaster  General  de- 
veloped before  the  House  of  Commons  had  been  delayed  for 
a  whole  year.  When  it  did  come  that  company  was  entitled 
to  a  fair  share  of  the  work  which  would  be  offered,  both  iii 
manual  and  automatic  exchanges.  Broadcasting  w'as  coming 
.shortly,  and  would  mean  a  great  deal  of  work  for  that  com- 
pany for  a  number  of  years.  Their  telephone  works  were  par- 
ticularly suitable  for  this  class  of  work.  Though  they  had 
not  as  yet  appeared  in  the  Press,  shareholders  and  their  cus- 
tomers would  be  glad  to  know  that  the  company  meant  to  play 
an  important  part  in  the  develojiment  of  broadcasting  service 
and  in  the  manufacture  and  supply  of  receiving  sets.  They 
had  preferred  to  let  the  whole  scheme  mature  before  they 
burst  out  with  premature  advertisements,  but  they  had  de- 
signed sets  which  had  been  approved  by  the  Postmaster- 
General,  which  they  had  reason  to  believe  were  second  to 
none,  and  they  relied  on  their  well-trained  sales  organisation 
throughout  the  country  to  obtain  a  considerable  share  of 
that  business.  Orders  had  been  placed  with  their  factories, 
and  they  should  be  ready  to  .supply  when  the  stations  were 
ready  to  operate.  Preliminary  arrangements  for  licences, 
w'here  required,  had  been  made  with  the  Marconi  Co.,  with 
.which  company  they  proposed  to  collaborate  in  giving  good 
broadcasting  service.  Railway  electrification  was  another 
development  which  would  help  to  fill  their  works.  It  had 
been  talked  of  since  the  early  days  of  the  war.  It  was  only 
ju.st  beginning  to  take  practical  shape,  and  they  had  had 
their  share  of  what  little  had  been  placed  sa  far.  and 
expected  to  get  thcTr  full  share  when  the  work  was  beiiiM 
seriously  proceeded  with.  It  would  lead  him  too  far  to  gi) 
into  details  as  to  why  it  was  held  up,  but  it  could  not  be  held 
up  much  longer.  Big  power  .stations  would  shortly  come,  and 
these  meant  additional  work  in  their  industrial  department, 
and  when  they  were  stai'ted  they  would  give  at  last  the 
cheap  unit  of  power  for  which  the  country  had  been  searching 
so  long,  and  which,  in  effect,  for  many  years  to  come,  would 
be  the  essen'tial  raw  materia!  of  an  industrial  countrv.  Thev 
had  been  entru.sted  with  the  installation  of  a  20.000-kW 
turbo-alternatnr  for  the  Birmingham  Corporation,  which  he 
believed  would  be  the  standard  size  of  plant  for  these  power 


stations  iu  tlie  future.  When  the  cheap  unit  of  energy 
did  come  it  would  create  a  demand  for  their  staple  busi- 
ness, vi;:.,  industrial  aud  domestic  appliances,  in  such 
quantities  that  would'  stretch  the  manufacturint,'  resources  of 
this  country.  But  all  this  development  could  not  come  over- 
night— they  might  have  to  go  through  lean  times  before  they 
were  in  sight  of  that  Eldorado,  the  electric  age,  of  which  so 
much  has  been  said  and  written,  and  the  arrival  of  which 
had  been  largely  delayed  through  a  small  body  of  firebrands 
who  had  set  ttie  whole  country  by  the  ears,  and,  for  reasons 
which  were  now  apparent  to  everybody,  had  caused  distress 
and  misery  where  plenty  and  happiness  might  reign.  They 
were  in  no  way  disheartened,  they  were  as  enthusiastic  as 
ever  as  to  their  future.  They  had  used  the  quiet  period  of 
the  last  twelve  months  on  the  one  hand  to  simplify  their 
organisation,  and  on  the  other  hand  to  effect  economies 
wherever  possible,  but  they  had  at  the  same  time  expended 
time  and  money  iu  research  and  development  in  every  branch 
lit  the  electrical  engineering  industry,  and  they  would  be 
icady  for  their  task  and  ri.se  to  their  responsibility  and  expec- 
tations whenever  the  signal  to  march  forward  was  sounded. 
Mr.  E.  G.  Byng  .seconded  the  motion,  which  was  carried 
unanimously. 

The     revenue     for     19;il     amounted     to 

Brazilian  .'f!4,')lU,0.57    (against     $7,030,824),    and     in- 

Traction,  tcrest   on    investments,   &c.,    amounted    to 

Light  &  Power     !filt27,G.'i7    (against   $206.619).       Ceneral  .id- 

Co.  iiiini.str.ition       expenses,       interest,       &i-.. 

amuunted  to  $l,tHIU,038   (against  $9,S,S,:Ml), 

:iiid     $3UU,UU0     (against     .$'260.0011)     is     provided    for     general 

iiinortisation,    leaving  a    net   revenue    of    $3,237,681    (again.st 

$-"i. 99-5, 123).      .\fter    deducting    the    preference   dividend    and 

jdding  $3,082,132  brought  forward  there  remains  a  balance  of 

■•S-"). 719.813  to  be  carried  forward.    It  is  stated  that  the  claims 

against    the    Federal    Government    for    exchange    differences 

during  the  la.st  three  years  are  still  unsettled.     The  directors 

frel  justified  in  resuming  the  payment  of  ordinary  dividends, 

'lid  have    declared  a  dividend    of    1    per    cent.,    payable    on 

September  1st. — The  Times. 

Sir  George  A.  Touche.  Bart.,  presided 
United  Electric  at  the  annual  meeting  held  on  .July  14th. 
Tramways  of  In  presenting  the  report,  which  was 
.Montevideo,  Ltd.  abstracted  in  our  last  week's  issue,  he 
IJointed  out  that  the  gross  receipts  of 
l.'.")55,72.5  constituted  a  record.  Against  this,  however,  operat- 
ing expenses  had  .shown  a  greater  increase,  proving  that, 
while  the  company's  facilities  were  increasing,  no  benefit  was 
I  icing  received.  As  mentioned  in  the  report,  there  was  an 
urgent  need  for  revision  of  tariffs.  It  was  fundamental  that 
;i  company  which  served  the  public  had  a  right  to  public  pro- 
tection and  fair  compen.sation.  A  Bill  authorising  an  increase 
111  the  4  cent  fare  to  5  cents,  but  disallowing  an  increase  m 
Uic  price  of  monthly  tickets,  had  been  pas.sed  by  the  Uru- 
-:uayan  Lower  Chamber,  but  was  held  up  in  the  Senate 
pending  a  general  election  in  November  next.  This  Bill 
:ilso  introduced  a  variety  of  conditions,,  one  of  which  was  that 
liny  surplus  over  a  certain  dividend  on  the  ordinary  shares 
should  be  divided  with  the  municipality.  The  speaker  re- 
li'rred  at  length  to  the  seizure  of  the  company's  system  by 
the  municipality,  which  has  received  previous  mention  in 
•  lur  pages.  .  No  ultimate  remedy  obtained  by  legal  proce.ss 
Miild  counteract  the  effect  upon  authority  and  discipline  of 
Nils  unjudicial  interference  between  employers  and  employed. 
liie  action  of  the  municipality  had  received  general  dis- 
.i|i|iroval  in  Uruguay.  Turning  to  the  economic  .situation  in 
I  III'  country,  the  chairman  said  that  Uruguay,  hke  many 
ither  countries,  was  passing  through  a  difficult  period.  Ex- 
'"  iiditure  had  increa.sed ;  trade  was  stagnant;  reserves  had 
lillen:  and  the  fiscal  year  closed  with  a  heavy  deficit.  In 
niiclusion.  Sir  George  paid  a  tribute  to  Seuor  Cat.  who  had 
■III lied  (lilt  his  duties  faithfully  during  a  very  trying  period. 
The  report  to  March,  1922,  shows  that 
Chile  Telephone  the  sub.scribera  at  all  centres  aggregated 
Co.,  Ltd.  20,104,  an  increase  of  237  for  the  year.  Tiie 
gros.s  revenue  from  all  sources  was  .•6167,911 
iiiid  the  gross  expenditure  £121,89,5,  leaving  £40.016  profit. 
Ills  £16, .505  brought  forward,  making  £62,-521  available.  A 
liiial  dividend  of  3s.  per  share,  free  of  tax,  makes  6  per  cent, 
for  the  year:  .£24.547  is  put  to  general  reserve;  £5.000  to 
re.serye  for  renewal  of  plant:  £3.274  carried  forward.  The  de- 
presssion  in  the  general  commercial  situation  in  Chile  has  con- 
tinued, owing  mainly  to  the  paralysis  of  the  nitrate  industry. 
The  average  rate  of  exchange  during  the  year  was  6Jd.,  aa 
compared  with  lo^d.  during  the  preceding  year. 

The   gross  revenue  for  the     year    ended 

Marconi  December      3Ut,      1921,       amounted      to 

International       £1,084.160,  iis  compared   with  £933.568   in 

Marine  Comniu=    preceding  year.  The  net  profit  of  £118.013. 

nication  Co.,  Ltd.  however,    shows    but   a  small   increase   as 

compared   with    £117.570  in   1920.    This  is 

mainly  due  to  the  year's  having  been  one  of  great  depression 

in  the  shipping  trade.  nece.s.sitafing  the  laying  up  of  a  large 

Dumber  of  ships.       The  directors  thought  it  proper  to  meet 

the  wishes  of  shipowners  during  the  time   that  ships    were 

laid  up  and   the  consequent   rebates  of  rentals  and  payments 

to  operators   whilst  unemployed   amounted   to  approximately 

flOO,(X)0,  affecting  the  year's  profits  to  this  extent.    The  ex- 


ceptional conditions  prevailing  were  responsible  for  a  number 
of  shipping  companies  going  into  liquidation.  £12,000  is 
written  off  in  respect  of  bad  and  doubtful  debts.  In  the  cir- 
cumstances, notwithstanding  the  fact  that  the  company's 
business  has  continued  to  increase,  the  profits  for  the  year 
have  been  sensibly  reduced.  The  directors  recommend  a  final 
dividend  at  the  rate  of  5  per  cent.,  which,  together  with  the 
interim  dividend,  will  amount  to  10  per  cent,  for  the  year 
Some  improvement  has  taken  place  in  the  shipping  trade  this 
year,  and  the  number  of  ships  laid  up  has  been  reduced  by 
approximately    one-half.    Meeting ;    July    25th. 

Manila  Electric  '^^"^  name  of  this  company  was  until 
Corporation.  December  last  the  Manila  Electric  Railroad 
and  Lighting  Corporation.  Tlie  gross 
revenues  for  1921  were  $3,681,398,  an  increase  of  $262,991  or 
7.69  per  cent.  Net  revenue,  $1,4.50,0.58,  an  increase'  of 
$221,484,  or  18.12  per  cent.  Four  (juarterly  dividends  of 
$1..50  per  share  were  paid,  leaving  $646,2:^1,  which  was  trans- 
ferred to  .surplus,  makmg  the  total  accumulated  surplus, 
including  re.serves,  $3.673.0.54,  an  increase  of  $658,658. 
Business  conditions  in  the  Philippine  Islands  suffered  a  severe 
depression  during  the  year,  but  in  spite  of  this  the  gross 
operating  revenues  of  the  company  were  greater  than  in  any 
previous  year.  It  is  believed  that  the  worst  of  the  depression 
is  over  and  that  conditions  will  gradually  become  normal. 
The  company  supplies  the  entire  electric  light,  power,  and 
(Street  railway  .service  in  the  city  of  Manila  (the  capital  of  the 
Philippine  Islands)  and  its  environs,  .serving  in  all  a  popula- 
tion in_  excess  of  350,000.  'The  properties  operated  comprise- 
some  55  miles  of  railways,  and  power  stations,  supplying  light 
and  power  for  Government,  municipal,  and  private  use.  An 
issue  of  $2,.500,O0O  first  refunding  mortgage  7  per  cent,  gold 
Ixinds  due  1942  was  made  in  .\pril,  1922,  to  provide  funds  for 
the  redemption  of  the  three-year  7  per  cent,  notes  due  Sep- 
tember of  this  year,  and  for  extensive  additions  to  the  gene- 
rating plant,  now  nearly  completed,  and  other  corporate 
purposes. 

Prospectus. — Tlie  Bengal  Telephone  Corpuratioii ,  Ltd.— 
The  list  was  to  close  "  on  or  before  "  to-day,  in  an  offer  for 
sale  by  the  P.  and  O.  Banking  Corporation,  Ltd..  of  £3.50, OtKi 
7  per  cent,  first  mortgage  bonds  to  bearer  at  97  per  cent. 
The  is.sue  is  made  to  provide  funds  for  capital  outlays  already 
made  for  the  development  of  the  business  and  for  further 
extensions  and  improvements,  and  for  carrying  into  effect  the 
requirements  of  a  new  agreement  with  the  Government  of 
India. 

Tlie  list  was  closed  early  on  Tuestlay  morning,  but  country 
applications  were  to  be  considered  if  received  by  first  post  on 
Wednesday. 

Capital  Issues  in   Germany. — .\lthough  there  has  been  a 

very  perceptible  decline  in  the  capital  increases  in  general  in 
Germany  during  the  past  two  months,  the  totals  for  the  first 
half  of  1922  still  represent  considerable  sums  in  paper  marks. 
The  emissions  of  new  shares  in  the  case  of  existing  electricity 
and  gas  works,  which  totalled  1,995  miUions  of  marks  in  192l". 
amounted  to  1,402  millions  in  the  first  quarter  in  1922,  and  to 
398  millions  in  the  second  quarter.  In  addition  new  com- 
panies in  these  two  branches  raised  1.709  millions  in  1921.  as 
compared  with  82  millions  in  the  March  quarter  of  the 
present  year,  and  200  millions  in  the  second  quarter. 

AngloArgentine  Tramways  Co.,  Ltd.— The  results  of  the 
working  for  the  first  half  of  the  year  1922  will  permit  of  the 
payment  of  a  half-year's  dividend  on  the  oi  per  cent,  cumula- 
tive second  nreferenco  shares.  This  will  satisfy  the  arrears  to 
June  30th,  l918. 

Dublin  United  Tramways  Co.,  Ltd. — Dividend  at  the  rate 
of  6  per  cent,  per  annum,  less  tax,  on  the  preference,  and  an 
interim  dividend  at  the  rate  of  3  per  cent.,  per  annum,  less 
tax,  on  the  ordinary  shares,  for  the  half-vear  ended  June 
30th. 

W.  &  T.  Avery,  Ltd. — Further  dividend  of  10  per  cent., 
less  tax,  on  the  ordinary  .shares,  making  15  per  cent.,  less 
tax.  for  the  year.  £IO,tXX)  to  reserve;  £36,163  carried  for- 
ward. 

Edison  Swan  Electric  Co.,  Ltd. — The  dividend  on  the  first 
preference  shares  for  the  period  to  July  31«t,  IP'Si.  will  not  be 
y^\'u\.  The  preference  dividend  for  the  half-year  ended  January. 
1922,  was  also  unpaid. 

Electrical  Distribution  Co.  of  V'orkshire,  Ltd. — Interim 
dividend  of  7  per  cent,  per  annum,  free  of  t^ix.  on  the  ordinary 
shares. 

Kaniinistiquia  Power  Co. — Dividend  of  $2  per  share,  .it 
(lie  rate  of  8  lur  cent,  per  annum,  on  the  common  stock,  for 
the  quarter  ending  .Tulv  31st. 

Kensington    and    Knightsbridge    Electric    Lighting    Co.. 

Ltd.— Interim  dividend  of  5  per  cent,  on  the  ordinary  shares 
for  the  half-year  ended  June  30th  last. 

Clontarf  and  Hill  of  Howth  Tramways  Co.,  Ltd. — Interim 
dividend.  3  per  cent,   per  annum 

Mather  &  Piatt,  Ltd. — Interim  dividend  of  3  per  cent. 
actual,  tjix  free. 

Yorkshire  Electric  Power  Co. — Interim  dividend  of  3  per 
cent.,  less  tax,  on  the  ordinary  shares. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  expected  reduction  in  the  Bank  Eate  to  3  per  cent.,  which 
took  place  yesterday  week,  failed  to  stimulate  business  to  any 
material  extent  in  the  Stock  lixchauge  markets,  although,  ol 
course,  it  is  another  6t*p  in  the  right  direction,  emphasising 
the  cheapness  of  money  and  the  folly  of  accepting  the  nominal 
rate  of  one  per  cent,  which  bankers  now  allow  on  deposit 
money.  The  immediate  result  has  been  a  stitfening  of  prices 
amongst  purely  investment  stocks.  It  becomes  again  a  matter 
of  increasing  dilliculty  to  obtain  sound  securities  at  anything 
like  the  issue  prices.  Several  big  companies  contemplate  the 
issue  of  more  stock  in  the  early  future.  It  may  be  that  this 
week  will  see  underwriting  arrangements  in  progress  for  a  sub- 
stantial amount  of  new  stock  to  be  offered  by  one  of  the  London 
Electricity  Supply  companies.  The  4J  pel-  cent,  debentures 
lately  offered  by  the  London  Electric  and  the  City  &  South 
London  companies  have  already  become  so  well  placed  that  it 
is  difficult  to  buy  the  former  company's  stock,  while  the  prices 
of  both  have  risen  to  IJ  premium.  The  recent  oftfers  of  Indian 
Electric  debentures  continue  to  lag  behind  the  general  improve- 
ment that  is  noticeable  amongst  most  securities  of  their  class. 
The  Calcutta  Electric  second  debenture  maintains  its  premium 
of  2i,  but  the  Indian  fives  and  Madras  sevens  stand  at  94 
(■■  par  ")  and'9.5J  (i  premium)  respectively. 

.\n  offer  by  the  P.  &  O.  Banking  Corporation  of  iE3.50,000 
seven  per  cent,  first  mortgage  debenture  bonds  of  the  Bengal 
Telephone  Corporation,  at  97,  was  promptly  snapped  up  by  the 
pubhc.  The  subscription  lists  closed  soon  after  they  were 
opened. 

Electricity  Supply  shares  are  generally  strong.  Investors  are 
quick  to  notice  the  Clause  passed  last  week  by  the  Electricity 
Supply  Bill  Coramittee,  which  gives  the  Electricity  Commis- 
sioners power  to  extend  the  tenure  of  the  companies  to  any 
period  they  see  tit,  provided  the  local  authority  concurs.  As  is 
well  known,  most  of  the  companies  are  working  under  the  188'2 
Act,  and  although  this  has  been  modified  out  of  knowledge,  to 
the  advantage  ot  the  companies,  there  remains  even  to  this  pre- 
sent day  a  lurking,  if  superstitious,  apprehfu'-ion  of  the  com- 
panies being  treated  with  the  generosity  usual  in  such  circum- 
stances as  those  where  legal  authorities  are  able  to  exercise 
any  power  of  control.  Charing  Cross  ordinary  shares  have 
risen  to  7j,  and  the  remainder  of  the  share  list  shows  no  altera- 
tion, although  the  difficulty  of  acquiring  good  stock  is  as 
apparent  as  ever.  Smithfield  ordmary  shares  stand  at  iii 
and  the  4  per  cent,  debenture  stock  at  70. 

In  the  Provincial  list,  Oxford  ordinary  have  risen  to  31  and 
the  preference  to  3J.  With  regard  to  the  former,  it  is  worth 
noticing  that  the  last  time  the  shares  changed  hands  in  the 
Stock  Exchange  was  at  60s.  lid.,  some  nine  months  ago.  New- 
eBstle-on-T>'ne  ordinary  stand  at  14s.  for  the  old  and  new  alike. 
The  5  per  cent,   non-cumulative  preference  are  1.5s.,  and  the 

7  per  cent,  cumulative  preference  'ils.  (Jd.  The  6  per  cent. 
second  mortgage  debenture  stock  changed  hands  this  week  at 
102|.  Urban  ordinary  at  IDs.,  and  the  preference  at  44s.,  are 
marking  time. 

Victoria  Kails  ordinary  keep  good  at  14s.,  and  the  first  prefer- 
ence are  an  active  market  at  'lis.  6d.,  the  present  animation 
in  South  -Africans  drawing  people's  attention  to  these  shares. 
South  Wales  Electric  Power  Distribution  ordinary  have  been 
done  at  os.  within  the  last  few  days,  and  the  5  per  cent,  deben- 
ture stock  came  in  about  55i,  at  the  end  of  last  week.  A  quiet 
business  continues  to  be  done  in  North  Metropolitan  Electric 

8  per  cent,  second  preference  stock  on  the  basis  of  1025-103. 
Midland  Counties  ordinary  shares  are  l'2s.  Cd.  The  7J  per  cent. 
mortgage  debenture  stock  remains  firm  at  106.  Electric  Supply 
ordinary  shares  are  being  dealt  in  around  35s.  Clyde  Valley 
Electric  Power  8  per  cent,  second  preferences  remain  close  to 

£n. 

The  report  of  the  Marconi  International  Marine  Communi- 
cation Co.  shows  that  although  the  company's  business  is  pro- 
gressive, the  expenditure  tends  to  keep  pace  with  the  income. 
For  the  year  ended  last  December,  the  gross  revenue  was  just 
over  a  million  pounds  sterling,  and  the  net  profits  came  to 
£118,000,  some  three  or  four  hundred  pounds  higher  than  those 
of  the  year  before.  The  directors  have  decided  to  adopt  a  con- 
servative dividend  policy,  owing  to  the  depression  in  the 
shipping  trade  and  the  consequent  laying-up  of  ships;  therefore 
the  shareholders  will  receive  10  per  cent,  for  the  year,  as 
again.st  1.5  per  cent,  for  1920,  and  ±'25,000  goes  forward.  The 
effect  upon  the  price  was  to  cause  it  to  drop  about  a  florin  to 

1  5/lC,  and  the   parent  shares,   which   from  2i  had  risen   to 

2  5/lG,  reacted  to  2  3/lG.  It  is  generally  expected  that,  unless 
the  Marconi  Co.  ran  show  some  substantial  payment  from  the 
Government  in  the  accounts  to  be  presented  at  the  end  of  this 
month,  the  dividend  in  this  case  also  will  be  reduced  from 
1.5  per  cent,  to  10  per  cent.  No  doubt  a  reduction  is  consider- 
ably discounted,  but  in  the  circumstances  it  is  not  surprising 
that  holders  should  feel  a  little  nervous. 

The  Eastern  Cable  group  remains  good,  and  part  of  the  divi- 
dends deducted  last  week  have  already  been   recovered  by 


Eastern  Telegraph  ordinary  stock  and  Eastern  Extension 
shares.  Globe  ordinary  rose  to  1%.  the  preference  to  Hi,  Wes- 
terns to  16|.  In  this,  the  jubilee  mouth  of  the  Eastern  Tele- 
graph Co.,  it  is  interesting  to  notice  that  the  price  of  the 
ordinary  stock  at  186i  stands  at  very  nearly  the  highest  point 
reached  in  its  history,  because,  although  the  quotation  went 
over  200  when  the  last  bonus  distribution  was  made  (by  the 
issue  of  stock  at  100  to  the  proprietors),  the  present  quotation 
is,  of  course,  for  the  extra  capital.  Chili  Telephones  at  6  3/ Hi 
are  J  down.  Indo-Europeans  fell  a  point  to  36J.  The  manu- 
facturing group  is  firm.  Telegraph  Constructions  recovering  the 
dividend  of  5s.  net  deducted  a  week  ago.  Crompton  ordinary 
at  15s.  axe  also  ex  the  dividend  of  Is,,  and  show  no  change  in 
the  price.  General  Electrics  are  quietei',  the  price  of  the  ordi- 
nary being  unchanged  at  18s.  3d.  English  Electrics  retained 
their  rise  on  the  recent  success  of  the  company  in  securing  tli. 
contract  for  34  electric  locomotives  ordered  by  the  Japanc- 
Government. 

Anglo-Argentine  Ti-ams  second  preference  are  2s.  6d.  up,  on 
the  dividend  announcement;  the  conijiany  goes  steadily  aheail 
with  the  payment  of  arrears  on  the.  shares.  Brazilian  Tractions 
weakened  in  sympathy  with  the  Government  bonds'  decline. 
A  rise  of  5  points  lifted  Mexico  Ti-amways  seconds  to  42J. 
Electric  Railway  stocks  are  somewhat  irregular.  LTndergrouml 
incomes  subsided  to  79^,  but  the  £10  shares  are  a  good  market 
at  21.  The  Stock  Exchange  is  asking  when  it  may  expect  some 
kind  of  reorganisation  of  capital  scheme  that  may,  conceiv- 
ably, be  of  decided  benefit  to  the  £10  shaies.  London  General 
Omnibus  first  debenture  is  better  at  89,  and  the  income  deben- 
ture hardened  to  86. 

.\nnament  shares  are  quiet,  with  a  dulli.sh  disposition,  anil 
the  rubber  market  remains  comatose. 


SHAEE  LIST  OF  ELECTRICAL 

COMPANIES. 

Home   Electbicett  Companeeb. 

Dividend. 

Price 

July  IS. 
1922. 

Rise  or 
fall. 

Yield 

P.O. 

1920. 

1921. 

Brorapton  Ordinary        

12 

12 

7J 

— 

£8    0    0 

Charing  Cross  Ordinary 

8 

9 

7i 

-^  J 

6    4    2 

do.       do.        do.       4jPret. 

4i 

4J 

8n 

6  16    3 

Chelsea        

6 

6 

b| 

+  i 

6    4    4 

City  of  London      

14 

14 

2 

7    0    0 

do.       do.            6  per  cent.  Pref.... 

6 

6 

22/6 

— 

6    6    8 

County  of  London           

8 

8 

1^ 

— 

6    2    0 

do.           do.        6  per  cent.  Pref.... 

6 

6 

lA 

— 

6  13    0> 

Kensington  Ordinary      

9 

10 

7i 

, 

7    0    7 

London  Electric 

2J 

4 

2J 

-^ 

6  14    0 

do.         do.          6per  cent.  Pref.... 

6 

6 

5 

— 

6    0    0 

Metropolitan         

7 

7 

5i 



6  18    4 

do.                       4*  per  cent.  Pref.... 

4J 

44 

81 

-^ 

5  16   a 

St.  James'  and  Pall  Mall          

12 

12 

83 

— 

6 17  a 

South  London       

7 

7 

sl 

— 

8    0    0 

South  Metropolitan  Pref 

7 

7 

1.% 



e  18  0 

Westminster  Ordinary 

10 

10 

7i 

— 

6  18    0 

Telegbaphb  and  Telephones. 

Anglo-Am.  Tel.  Pref      

6 

6 

104xJ 

+  1 

B  15    6 

do.            Def 

li 

84/6 

238 

_ 

7    7    6 

Chile  Telephone 

6 

6 

It 

-4 

«  17    0 

Cuba  Sub.  Ord 

7 

7 

8    4    8 

Eastern  Extension         

10 

10 

ISixd 

+  4 

6    8    1 

Eastern  Tel.  Ord 

10 

10 

18G}xd 

+  1* 

6    7    8 

Globe  Tel.  and  T.  Ord 

10 

10 

m 

+  4 

6    4    7 

do.         do.      Pref.            

6 

6 

U 

+  } 

6    6    8 

Great  Northern  Tel 

24 

22 

-(-  J 

7  16.8 

Indo-European     

10 

10 

364 

—1 

6  >1    0 

Marconi      

25 

15 

2: 

a 

-  iV 

6  17    0 

Oriental  Telephone  Ord 

12 

12 

•6    11 

United  R.  Plate  Tel 

8 

8 

7 

— 

'6  12    4 

West  India  and  Panama         

Nil 

Nil 

6- 



Nil 

Western  Telegraph       

10 

10 

183 

^      t 

*6    6    8 

Home 

Rails. 

Central  London  Ord.  Assented 

4 

4 

68 

„ 

6  17    8 

Metropolitan         

IJ 

21 

48 

—    \ 

4  13    9 

do           District 

Nil 

1 

89 

+r 

a  11     8 

Underground  Electric  Ordinary 

Nil 

Nil 

2i 

+  k 

Nil 

do.              do.     "A"    

Nil 

Nil 

6/6 

Nil 

do.              do.      Income 

2 

4 

79J 

—2 

•5    0    8 

Foreign  Tramb.  &c. 

Anglo-Arg.  Trams,  First  Pref. 

6J 

^^1 

3^ 

_ 

7  17    2 

do.           do.       2nd  Pref 

Nil 

32- 

+  h 

7    2    0 

do.           do.       Bpercent.  Deb. ... 

6 

5 

8lJ 

6    4     3 

Brazil  Tractions 

Nil 

Nil 

51 

-1 

7  li;  10 

British  Columbia  Elec.  RIy.  Pee.    ... 

6 

5 

SOixd 
694 

+  3 

6     4     3 

do.           do.            Preferred    ... 

6 

93/. 

— 

•6  13    0 

do.           do.           Deferred 

3 

124/- 

7.'i4 

+  1  ■ 

•8    4    fi 

do.           do.           Deb 

a 

4i 

7« 

—1 

B   9   n 

Mexico  Trams.  B  per  cent.  Bonds     ... 

Nil 

Nil 

71 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

NU 

42 

-\  5 

Nil 

Mexican  Light  Common         

Nil 

Nil 

22 



Nil 

do.            Pref 

Nil 

Nil 

52 

— 

Nil 

do.            1st  Bonds        

Nil 

5 

684 

— 

7    0    0 

MANnFACTUBINQ  COMPANIES. 

Babcock  &  Wilcox         

15 

16 

8 

_ 

5    6    8 

British  Aluminium  Ord 

10 

10 

18/3 

— 

British  Insulated  Ord 

15 

15 

24 



7    1    a 

Callenders 

15 

15 

2A 

_ 

7    5    3 

6iPref 

6J 

6i 

lA 



6    9    6 

Crompton  Ord 

10 

l.'->/-xd 

+  9d. 

6  18    4 

EdiBon.Swan          

10 

Nil 

4/6 

Nil 

do.       do.    B  per  cent.  Deb. 

B 

fi 

64 



7  16    4 

Electric  Construction    

10 

10 

u 



8    0    0 

English  Electric 

8 

a 

17/6 



.'.  14    3 

do.          do.      Pref 

6 

6 

18/9 

— 

6    8    0 

Gen.  Elec.  Pref 

6i 

eh 

22/- 



6  18    « 

do.        Ord 

10 

18/3 

— 

5    9    7 

Henley         

16 

15 

l\ 



6  13    4 

do.      4jrre( 

4i 

4i 



6    2  10 

India-Rubbcr        

10 

u 



Met.-Viokers  Pref 

8 

8 

iA 



6  11    2 

Siemens  Ord 

10 

10 

lA 



•7  12    4 

Telegrkph  Con 

90 

SO 

26xd 

+  i 

•4 13  a 

*  Dividends  paid  free  ot  Income  Tax. 
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AN    ALL-ELECTRIC    KITCHEN. 


The    Witton   Q.B.C.    Club    Installation. 


In  counfc'tiuu  with  the  vi.sit  of  inspection  paid  to  the  ^^'ittun 
engineering  works  of  the  General  Electric  Co.,  Ltd.,  at 
Biruiingham,  during  the  recent  I.M.E.A.  Convention,  the 
following  de.scriptivc  account  and  illustration.s  relative  to  the 
electric  cooking  installation  in  the  "  Magnet  "  Club,  which 
is  attached  to  the  Witton  works,  and  is  used  for  the  benefit 
of  the  employes  there,  should  be  of  interest.  Incidentally, 
it  may  be  mentioned  that  the  fine  club-house  was  erected  by 
the  company  in  memory  of  the  many  w'ho  went  from  Witton 
to  the  Front  and  who  did  not  return. 

The  club  possesses  an  up-to-date  electric  kitchen,  the  whole 
of  the  equipment  for  which  was  manufactured  at  the  com- 
pany's heating  and  cooking  works  at  Birmingham.  The 
kitchen  was  planned  for  the  supply  of  meals  to  the  staff  and 
employes,  approximating  2,000,  and  has  been  in  opera- 
tion for  over  IS  months,  with  complete  success. 

The  main  equipment  comprises  four  ranges,  each  fitted  with 
three  ovens,  grillers,  steaming  ovens,  vegetable  boilers,  fish 
fryers,  stock  pots,  hot  cupboards,  saucepans  and  boilers, 
together  with  the  necessary  control  gear. 


moved,  leaving  au  entirely  free  space  for  cleuuing.  There 
are  no  crevices  for  fat  or  dirt  to  accumulate  in,  and  all  seams 
are  welded. 

With   the  exception  of  the  stock  pots,  all   appliances  have 


Fig.  1. — Genpral  Vieav  oi'-  the  Kitchen. 


Fig.  '2.— The  Bi.p.cthic  Ovens. 

When  cnnsidermg  the  i)lanning  of  the  kilchou.  it  had  to 
be  borue  in  mind  that,  whilst  larye  numbers  hail  to  !><■ 
catered  for,  there  was  no  need  to  make  provision  for  great 
variety  in  the  type  of  meal.  Any  portion  of  the  plant  for 
cooking  in  any  particular  way  had  tti  be  capable  of  providing 
for  the  full  number  of  diuer.s  at  any  one  time. 

In  the  design  of  the  whole  of  the  appliaaicfts  the  guiding 
principle  adopted  was  simplicity  of  construction,  so  that 
access  could  be  easily  obtained  to  any  particular  part.  In  the 
ovens  the  whole  of  the  electrical  portion  can'  be  readily   re- 


FiG.  3.— .\  Guour  OE  Electric  Boh.eus. 

.self-contained  elements,  whilst  the  problem 
of  vegetable  boiling  has  been  successfulh 
solved  by  providing  such  loading  that  an 
ample  reserve,  of  heat  i.s  available  to  rai.'^- 
the  temperature  quickly  to  the  boiling 
point. 

The  following  details  of  the  equipment 
arc  of  interest ;  — 

(h'ciis. — Four  ranges  are  provided,  eaoli 
lifted  with  three  ovens  of  ■'^  cu.  ft.  capacity, 
wired  for  5  kW  maximum  consumption. 
with  low  heats  of  ii  kW  and  U  kW.  They 
an-  oixnated  by  series  parallel  switches. 
and  the  olement..s  are  of  the  I'irenra  typo. 
On  two  of  the  ranges  plug  receptacles  are 
provided  for  separately  heated  utensils. 

The  driUrnt  are  arranged  with  hot-onp- 
boards  above  and  Ivlow.  the  upper  ones 
receiving  th«i  heali  from  the  actual  grilling 
elements.  Each  half  of  the  priller  is  wired 
to  consume  S  kW.  and  sub-divided  again. 
so  that  only  a  quarter  of  the  total  grilling 
area  need  be  in  use  if  so  desired. 

Stfiiininfl  Ovcn.t. — Tliese  are  double-cased 
and  lagged,  and  the  doors  are  arranged  with 
st<>am-tight  joint*.  A.  con.stant  water-level 
attachment  is  fitted  to  avoid  the  po.ssibility 
of  boiling  dry.  Current  consumption  is  ") 
kW  m.iximum.  with  low  heats  of  ii  and  1  i 
kW.  They  are  oi^erated  by  series  parallel 
switches. 

'Hie  Vegetable  Boilers  are  each  of  ;V) 
gallons  capacity,  made  in  heavy  copper, 
double  oased,  and  arranged  with  series 
Current  oonsniuption  is  G  kW.  8  kW.  and 

ij  kW.    They  are  fitted  internally  with  the  usual  wire  baskets 

and  .strainers,  iVc. 
The  Fish  Fn/ers  are  welded    steel    pans  ;<6  in.  x  1.^  in.  x 

S  in.,  the  current  consumption  to  each  section  being  H  kW. 

with  low  heats  of  ;^  kW  and  U  kW. 
.'^tock-roh  and  Sf(iii</.— The  stock-pots  are  made  of  heavy 

copper,  and  the  heating  elements  are  not  self-contained,  but 

the  stand   is  provided  with   a  hot-plate  20  in.  square  loaded 


parallel   switc 
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to  50  kVV  maximum,  with  low  beats  of  '2\  kW  aud  IJ  k\V, 
and  series-parallel  operation  is  provided  for. 

Hoi-cupbtHirds  and  Carving  Tables. — ^Thcse  are  each  provided 
with  three  carving  wells,  separately  heated,  the  consuiiiptioa 
for  each  being  500  watt.*;.  The  botcupboards  have  a  maxi- 
mum consumption  of  3  k\V;  over-head  control  is  fitted. 

SnucepaiiK  and  Boilers. — These  are  all  fitted  with  self- 
contained  heating  elements,  with  series  parallel  control. 
I'ilot  lamps  are  fitted  near  the  plug  receptacles,  to 
which  they  are  coiiiiei-tcl 


-A.\  Ki.K(_iun   ( I 


Cmitiol  Gear. — The  i^rie.^-parallcl  principle  has  been 
adopted  throughout  the  whole  of  the  cooking  apparatus  m 
the  canteen,  and  pilot  lamps  are  fitted  in  every  circuit.  The 
internal  connections  in  the  apparatus  are  almost  entirely  of 
stiff  strip  metal,  and  the  use  of  beads  is  almost  eliminated. 
Mica  insulation  is  adopted  throughout,  except  where  red-hot 
i-(iils  are  u.sed. 

The  whole  of  the  apparatus  has  been  wired  for  use  on  a 
iM-volt  3-wii-e  sy.stem,  the  various  items  being  arranged  so 
tliat  they  can  easilv  be  balanced. 


LIQHTINQ    IN    FACTORIES   AND    WORKSHOPS. 

ILO.    Dei'Artment.al   Committee's  Thihd  Beport. 


The  third  report  of  the  Home  Office  Departmental  Committee 
on  the  above  jiubject,*  which  has  just  appeared,  contains  some 
iisefu]  information  on  industrial  lighting.  The  first  portion 
is  devoted  to  a  summary  of  previous  recommendations,  which 
appeared  in  the  fir.st  interim  report  (1915)  and  the  second 
interim  report  (1921).  The  cont<-nts  of  these  have  already 
bi'cii  noted  in  our  pages,  but  it  may  be  ii-seful  to  recall  some 
of  the  chief  conclusions. 

'Hie  chief  recommendation  was  that  there  should  be  ,i 
.slalutory  provision  "  (a)  requiring  adequate  and  suitaliic 
lighting  in  general  terms  in  every  jiart  of  a  factory  and  work- 
.-Imp,  and  (b)  giving  power  to  the  Secretary  of  State  to  make 
Orders  defining  adequate  and  suitable  lighting  for  any  part 
thereof  or  for  any  processes  carried  on  therein."  The  Com- 
mittee also  stated  the  illumination  necessary  in  the  interests 
of  convenience  and  safety,  e.g.,  a  minimum  of  0.25  foot-candle 
over  the  "  working  area,"  0.4  ft.-c.  in  foundries,  and  0.1  ft.-c. 
in  jiarts  where  people  are  liable  to  pass,  but  work  is  not 
done.  Tliesc  values  were  given  irrespective  of  the  illumina- 
tion necessary  for  the  actual  carrying  on  of  work.  The  second 
report  dealt  in  general  terms  with  the  avoidance  of  glare, 
inconvenient,  shadows,  and  flicker.  Avoidance  of  glare  was 
covered  bv  a  special  clause,  limiting  the  position  of  bright 
>ources  with  respect  to  the  eye. 
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Ilicie  remains  the  problem  of  specifying  the  degree  of 
illumination  necessiiry  for  the  carrying  on  of  various  industrial 
procetises,  and  this  is  dealt  with  in  the  report  now  issued. 
Two  alternative  courses    suggest  themselves:  — 

(1)  Definite  minima  may  be  laid  down,  below  which  illu- 
mination on  any  part  of  the  working  plane  mu.st  not  fall,  and 
(•2)  .'-tandards  of  illumination  may  be  specified  as  recommended 
practice,  t-o  serve  as  guides  in  determining  whether  lighting 
is  adequate. 

Such  standards  would  not  be  legal  minima,  but  would 
conft)rm  to  the  best  modern  practice  and  would  represent 
figures  which  may  reasonably  be  exivcted  for  the  general 
.--tandard  of   illumination    over   the    working    plane. 

The  Committee,  after  visiting  various  factories  where 
measurements  of  illumination  were  made,  and  reviewing  data 
available  on  codes  in  use  in  other  countries,  has  decided .  on 
the  second  cour.si-.  In  an  appendix  a  great  variety  of  pro- 
ces.ses  is  classified  as  "  fine  work  "  requiring  3  foot-candles, 
and  "  very  fine  work  "  requiring  5  foot-candles.  It  considers 
that  extensive  investigations  are  needed  before  definite 
minima  to  be  enforced  by  legislation  can  be  recommended. 

.Vs  a  preliminary  to  more  detailed  procedure,  and  in  order 
to  avoid  hardship  to  employers  and  much  administrative  diffi- 
culty, a  careful  aud  systematic  inquiry  is  needed  on  the 
following  lines : — (1)  The  collection  for  every  process  con- 
cerned of  a  sufficient  number  of  observations  to  give  some 
indication  of  the  best  existing  practice;  and  (2)  experimental 
i(\search  with  the  object  of  discovering  the  conditions  of  illu- 
mination desirable  on  physi(il(i;^ii:il  and  psychological  grounds. 

Ample  proof  is  now  foitlirniniiiy  of  the  relation  between 
lighting  and  production  ami  MilrtN,  and  it  seems  reasonable 
(ii  expect  the  co-operation  of  all  tlic  chief  industries  in  which 
lighting  is  .specially  important.  It  is  therefore  suggested  that 
these  industries  should  assume  partial  responsibility  for  the 
scheme  of  investigation  by  collecting  data — possibly  through 
the  research  a.ssociations  where  they  exist. 

Various  other  exiJeriments  are  described  in  the  report, 
notably  an  inquiry  into  the  debateable  question  of  the  effect  of 
a  mixture  of  natural  and  artificial  lighting.  While  this  was 
somewhat  inconclusive  in  the  main  object  aimed  at,  it  led 
to  .some  interesting  results.  Workers,  for  in.stance.  asserted 
that  in  full  artificial  light  "  the  surrounding  darkness  acted 
like  a  nagguig  foreman,"  with  the  result  that  for  the  short 
I.ieriod  of  the  test  output  was  increased  far  beyond  what  could 
liave  been  maintained  for  any  length  of  time.  But  the  con- 
ditions in  these  circumstances  were  very  fatiguing,  and  quite 
different  from  those  experienced  with  .semi-indirect  lighting. 
This  experience  .seems  to  confirm  the  view,  expressed  else- 
where in  the  report,  that  an  excessive  contra.st  •  between  the 
brightness  of  illumination  on  the  work  and  the  surrounding 
area  is  objectionable. 

Attention  is  also  drawn  to  the  well-marked  relation  between 
accidents  and  inadeqnate  illumination.  It  is  gratifying  to 
note  that  the  standard  of  industrial  lighting  has  impro^'ed 
greatly   during  recent  years. 

Tlie  appendices  to  the  report  also  contain  a  summary  of  the 
requirements,  as  regards  amount  of  illumination,  of  tEe 
various  American   codes  on  industrial  lighting. 


ELECTRICITY     IN     FACTORIES. 


H.M.     BLECTRIC.4L    INSPECTOR'S     REPORT. 

The  annual  report  of  H.M.  Chief  Inspector  of  Pactorics  and 
Workshops  for  1921  was  issued  on  July  8th*,  and  with  it  an 
abridged  form  (official  edition,  form  9.54a)  of  the  regulations 
made  by  the  Secretary  of  State  for  the  generation,  transfor- 
mation, distribution,  and  use  of  electricitv  in  premises  under 
the  Factory  and   Workshop  Acts,   1901  to  1920. 

In  the  chapter  on  the  generation  and  u.se  of  electricity  Mr. 
(i.  Scott  Ram,  M.I.E.E.,  senior  electrical  inspector  of  fac- 
tories, reports  that  the  mo.st  notable  incident  in  his  section 
during  the  year  has  been  the  appointment  of  four  additional 
electrical  inspectors.  The  need  for  an  addition  to  the  staff 
has  long  been  felt,  and  was  recognised  by  the  authorities  as 
far  back  as  1914,  in  which  year  four  such  aiipointinents  from 
amongst  inspectors  already  on  the  staff  had  actually  been 
arranged,  when  the  war  intervened  and  prevented  the  scheme 
from  being  carried  out.  The  present  appointments  have  been 
made  from  outside  the  staff,  as  it  was  felt  that  only  men  who 
had  been  properly  trained  as  electrical  engineers  and  whose 
subsequent  experience  has  been  entirely  in  electrical  engi- 
neering should  be  appointed.  Hitherto,  even  with  such  help 
of  the  district  staff  as  has  been  available,  not  only  has  it  been 
impossible  to  investigate  many  of  the  accidents,  but  the 
amount  of  inspection  of  electrical  stations  and  plant  on  fac- 
tory premises  has  been  very  inadequate  when  it  is  considered 
that  there  are  over  600  electricity  supply  undertakings, 
having  generating  stations  and  several  thousand  sub-.statoins, 
and  about  70.000  works  wherein  electricity  is  used  for 
driving  machinery  and  other  purposes. 

Reports  from  the  district  staff  covering  the  past  year  con- 
firm of  Mr.  Ram's  own  observations  that  in  general  the  quality 
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of  new  work  on  factory  premises  continues  to  improve,  Init 
there  are  exceptions,  generally  where  the  oucupier,  not 
,i  having  technical  knowledge,  relies  entirely  on  a  contractor, 
who  secures  the  order  on  the  question  of  price  only.  The 
r.intractor  sometimes  being  incompetent  or  unscrupulous,  an 
iiilcrior  and  often  dauj,'erous  job  results. 

Electrical     manufacturer.'!     have     done    much     to    improve 
apparatus  and  accessorie.s    from    the    safety    point    of    view. 
The  number  of  accidents  due  to  electricity  reported  diu'nig 
the  year  was  .322,  of  which  12  were  fatal — a  reduction  of  81, 
i]i-  20  per  cent,  on  the  total  and  .50  per  cent,  on  the  fatal  cases 
iiiuipared  with  each  of  the  two  preceding  years.     The  reduc- 
tion in  the  total  is  no  doubt  partly  due  to  a  higher  standard 
(if  electrical   work   generally,   but   it  may   be  to  some  extent 
influenced    by    slackness   in   trade,  many    works    having    for 
,    part  of  the  period  been  partially  shut  down.     The  reduction 
I    in  the  relative  proportion  of  fatal  cases  i.s  also  satisfactory ,_ 
[    but  cannot,  Mr.   Ram  fears,    be    regarded    as    a    premanent' 
I    improvement,    so  much   depending   upon   the  chance   circum- 
:    stances  of  the   accidenfs.       Tlie  reduction   in   the  fatalities  is 
1    entirely   in    respect    of    the    low-pressure    shock    cases,  there 
j    l)eing  only  five,  as  against  19  and  20  in  the    two    preceding 
;     years.      Incidental  circumstances,  such  as  the  duration  of  the 
[I    contact  measured  in  seconds,  the  nanre  of  the  floor  on  which 
the  victim  happens  to  be  standing  at  the  moment,  and  whether 
there  is  efficient  first-aid  promptly  at  hand,  have  an  important 
influence  in  determining  whether  such  accidents  have  merely 
slight  or  fatal  results. 

Twenty-one  of  the  accidents  occurred  on  high  pressure  or 
extra-high-pressure  sy.stenis,  .seven  being  fatal).  Seventeen 
of  them,  including  five  of  the  fatal  cases,  occurred  in  pubhc 
supply  stations,  eight  of  them  (two  fatal)  were  to  skilled 
persons,  and  nine  (five  fatal)  to  unskilled  persons.  Four  of 
tho.se  to  skilled  persons  were  due  to  foolhardiness,  and  five 
occurred  to  unskilled  persons  who  were  set  or  jx'rraitted  to 
work  under  sunilar  circumstances.  The  employment  of 
labourers  or  other  unskilled  persons  in  dangerous  work  in  such 
stations  and  without  proper  supervision  is  still  far  too  pre- 
valent. 

The  other  four  accidents  to  skilled  and  two  of  those  to  un- 
skilled persons  were  due  to  those  in  charge  of  the  work 
erroneously  supposing  that  the  conduct(_)rs  had  been  isolated 
and  made  dead.  In  this  class  of  accident,  many  of  which 
have  occurred  in  previous  years',  the  result  when  not  fatal  is 
often  serious  peniianent  injury,  and  any  additional  means  of 
prevention  is  to  be  welcomed.  An  actual  test  by  a  suitable 
instrument  to  prove  that  tht;  conductors  Lave  been  isolated 
and  made  dead  before  the  work  is  commenced  is  obviously  the 
:ifest  course.  In  some  works,  where  the  pressure  is  high 
MDUgh,  a  rough  and  ready  test  is  made  by  means  of  the  in- 
Milating  rod  provided  for  operating  the  isolating  switches,  the 
metal  hook  at  the  end  of  the  rod  being  held  clo.se  to  the  con- 
ductors which,  if  Uve.  will  show  a  spark  discharge.  It  is 
much  better,  however,  to  provide  a  special  instrument  for  the 
purpose.  Such  an  instrument,  consisting  of  a  vacuum  tube  on 
the  end  of  an  insulating  rod,  has  been  in  use  for  many  years 
in  a  few  cases.  Tlie  vacuum  tube  will  glow  if  the  conductors 
are  live.  In  case  the  tul)e  should  be  out  of  order,  it  is  first 
tried  on  a  conductor  known  to  be  live.  Another  instrument, 
specially  designed  for  the  purpose,  is  now  available  and  indi- 
cates by  a  spark  discharge.  This  instrument  has  been 
designed  by  the  engineer  of  one  of  the  large  electricity  supply 
companies  and  has  already  been  in  use  in  the  stations  of  that 
undertaking  long  enough  to  prove  its  usefulness,  more  than  one 
serious  accident  having  been  known  to  have  been  prevented. 
It  has  been  readily  taken  up  by  other  undertakings  where  Mr. 
Bam  has  drawn  attention  to  it.  and  it  only  needs  to  be  more 
widely  known  to  be  more  generally  adopted.  Its  range  of  use. 
a«  at  present  available,  is  for  systems  between  3,000  and  11,000 
volts,  and  an  in.strument  suitable  for  still  higher  pressures  is 
being  experimented  with. 

Of  the  low-pressure  and  medium-pressure  accidents,  a  large 

proportion  (70)  was,  as  usual,  due  to  persons,  both  skilled  and 

unskilled,  cleaning    or    repairing    live    switchboards   or    other 

apparatus.       Portable  appara_tus  and  connectors  .iccounted  for 

57.  and  a  number  again  occurred  in  the  renewing  of  fuses  not 

Constructed  or  protected  as  required  by  the  regulations.     The 

1  circumstances  and  cau.ses  of  these  accidents  were  in  general 

1  similar  to  others  described  in  detail  in  previous  reports.     Atten- 

I  tion  may  be  usefully  drawn  to  a  fatal  case  involving  an  increas- 

j  inglv  widespread  risk,  regarding  whic4i  a  warning  was  issued 

I  iu  the  1916  edition  of  the  published  memorandum.    This  con- 

I  cems  the  use  of  the  screw-so'::ket  tyiie  of  lampholder.     When 

j  used,  as   was  always  the  case   up   to  a    few  years   ago,  with 

i  iam.-s  fitted  with  screw-  caps  which  entirely  entered  the  screw 

1  socket,   there  was  no  objection.       Recently,   however,  lamps, 

both  of  small  and  large  sizes,  are  made  with  a  metal  extension 

of  the  screw  cap  in  the  form  of  a  cup  covering  the  neck  of  the 

lamp  and  extending  far  outside  the  screw  socket  of  the  holder. 

It  is  invariably  overlooked  that  this  exposed  extension  of  the 

sdrew  cap  is  in  electrical  connection   with  the  circuit  and   is 

live  and  may  be  dangerous  to  touch.    In  the  case  in  question 

a  man  was  attempting  to  remove  a  lamp  from  the  holder  and 

took  hold  of  the  metal   cup  and  was  killed.      This  accident 

occurred  on    the   premises    of    an    important   electrical   jiowor 

supply  undertaking,  where  one  might  oxiwct  that  the  wiring 

would  have  been  correctly  carried  out.     The  single-pole  switcli 

controlling  the  circuit  was,  however,  connected  iu  the  earthed 


neutral  lead  instead  of  in  the  phase  wire  of  tlie  circuit,  so  that 
even  had  the  swit^'h  been  turned  off  it  would  not  have  pre- 
vented the  accident.  It  ap|)ear8  that  for  laiii|w  of  small  size 
there  is  no  need  whatever  for  this  cup  ext<'n.-ion  of  the  screw 
cap,  but  for  large  size  lamps  it  is  necessary  for  the  secure 
attachment  of  the  lamp.  Tlie  use  of  the  metal  extension  is 
not  in  a<cordan(ve  with  the  regulations  unleas  the  lamp  is  used 
with  a  holder  or  fittiiiu  which  will  entirely  screen  the  liv<! 
cap  so  that  it  cmnot  be  touched  whilst  in' contact  with  the 
circuit.  Lamiiholders  for  u.se  with  thew  lamps  should  be  pro- 
vided with  a  petticoat  extension  of  .  insulating  material  to 
stiield  the  live  metal,  or  preferably  any  necessary  extension  of 
the  .screw  cap  should  be  made  of  a  suitable  insulating  material. 
In  June  a  pamphlet  on  electric  arc  welding,*  dealing  with 
the  precautions  neqessary  in  re.spect  of  dangers  met  with  in 
the  process,  was  issued  by  the  Department,  and  has  proved 
verv  useful. 


NEW     ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 

It'/ii/erx  are  invited  to  mbniit  particulars  af  new  or  improred  derirm 
and  appiirahix,  which  will  be  puhlisked  if  connidered  uf  tu(lii-ieiU 
interest. 


The  "  Homelite  "   Lighting  Plant. 

Pig.  1  illustrates  a  small  lighting  plant  of  novel  design, 
which  is  being  .sold  bv  the  Sun  Elkcthicai,  Co.,  Lti>., 
IbS  .V  120,  Charing  Cro.ss  Road,  \V.C.2. 

The  set,  which  weighs  only  100  lb.,  has  a  height  of  181*  in., 
a  length  of  20  in.,  and  a  width  of  13  in.  As  seen  in  the  illus- 
tration,  it  is  mounted  on   springs.      The  engine  is  a  singlc- 


PiG.  1.— The  "  HoireuTF.  "  Lighting  Punt. 


cylinder,  two-stroke,  air-cooled  petrol  motor  running  at  a 
speed  of  1,450  r.p.m.  It  is  direct-coupled  to  a  six-pole  shunt- 
wound  dynamo  giving  an  output  of  400/450  \V  at  32  V. 
Ignition  is  provided  by  a  Simms  h.p.  magneto  mounted  on 
the  main  shaft.  Batteries  of  16  cells,  capable  of  outputs  of 
.50  Ah  or  7-5  Ah  are  provided  with  the  "  Homelite  "  set. 

"  Ballsok  "  Insulating  Beads. 

Mks.sus.  i.ioM:i.  KoHiNsoN  A-  Co..  3.  Staple  Inn.  W.C.I. 
have  sent  us  a  .sample  of  insulating  beads  which  would  apiH>ar 
(ci  be  of  great  value  to  manufacturers  of  electric  heating  and 
cooking  appliances.     It  is  customary  to  cover  the  wires  which 


•Miii« 


FiQ.  2.—"  B.M.i.soK  "    Inscl.^ting    Hk,*ds. 

connect  the  olciiienis  of  such  appliances  to  the  controfling 
switches  with  glass  lH\ids,  which,  while  sati.sfactory  at  the 
lower  temiHnatures,  always  leave  parts  of  the  wire,  at  hends. 
oxvwsed.  and  at  high  tomiHJratures  are  unable  to  "  stand  up  ' 
to  the  coMilitions. 

•  Memorandum   on  Electric   .\rc  Welding,   Form  ;>2!',   priio. 
od.,  obtainable  from  H.M.  Stationery  Office,  and  usual  agents. 
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Tbe  present  invention  employ.';  a  material  whicji.  while  per- 
fectly non-hygroscopic,  is  capable  of  being  used  in  very  high 
temperatures.  By  a  special  method  of  moulding,  the  beads 
lorm  a  ball  and  socket  arrangement  (hence  their  name^ 
"  Ballsok  "),  ensuring  tlic  complete  protection  of  the  wire  to 
\yhich  tliey  are  applied.  The  arrangement  is  shown  in  fig.  2. 
The  makers  (who  arc  English)  claim  that  the  beads  are 
moulded  to  within  .Oil  in.  of  the  correct  size. 

The  Runbaken  "  Ford  "  Commutator. 

The  out-of-date  design  of  commutator  forming  part  of  the 
'■  Ford  "  car  ignition  system,  is  short-hved,  and  a  constant 
source  of  trouble  owing  to  the  fact  that  the  cuiTent  has  to 
l>ass  through  an  oily  roller  and  bearing  pms  causmg  .spark- 
iug  and  pitting.  To  remedy  this  the  Rui\b.4KF,n  M.4G.\eto  Co., 
Ltd.,  Cheetwood  Road,  Derby  Street,  Manchester,  has  put 
a  new  form  of  commutator,  fig.  3.  on  the  market  for  in- 
corporation in  the  existing  "  Ford  "  ignition  system.  The 
commutator  consists  of  eight  copper  sections,  four  "  live  " 
and  four  "  dead."  insulated  from  one  another  by  thin  wall.s 
of  "  StabiHte  "  which    is  said   to   wear   at   the   same   rate  as 


It  will  be  seen  that  an  enormous  amount  of  labour  and 
expense  can  be  avoided  by  the  use  of  this  device;  in  fact,  it 
IS  one  of  those  things  that  "  should  have  been  thought  of 
licfore." 

The  Hart  Tumbler  Switch. 

.\  new  tumbler  switch  has  just  been  placed  on  the  market 
by  the  H.'VBT  M.4NDF.\cturixg  Co..  of  7G.  Rochester  Row,  Lon- 
don, S.W.I,  which  differs  entirely  from  any  other  tumbler 
switch  in  existence,  the  mechanism  being  similar  to  that  em- 
ployed in  the  same  company's  well-known  pusli-button  switch. 
As  shown  in  fig.  5,  it  is  of  the  flush  type,  and  makes  a  very 
neat  job.  The  action  is  positive,  giving  a  rapid  make  and 
break;  the  contacts  are  of  phosphor  bronze,  and  all  wearing 
parts  of  case-hardened  steel,  and  the  mechanism  is  very 
efiiciently  insulated  from  the  parts  that  carry  current. 

These  switches  are  being  manufactured  in  single-pole,  d.p., 
2-way,  and  4-way  patterns. 

Kettle  Suspender  lor  Electric  Fires. 

Mkssrs.  Wood,  Russell  &  Co.,  M  and  ar,.  Oxford  Street, 
W.l,  have  produced  a  simple  but  useful  devic-c.  si)ecially  de- 


1h£  Rc'kbaken  "  Ford  "  Co.mmuhtok. 


Fig.  i. — The  "  Se.ntkv  Kettelj.uk. 


Flu.  5. — H.4RT  Tumbler  Switch. 


copper.  The  segments  are  moulded  in  the  insulation  under 
hydraulic  pressure.  The  rotor  sleeve  carries  a  sprung  arm 
holding  a  small  copper-wire  bru.sh.  The  terminals  are  fitted 
at  the  top  of  the  casing,  where  they  are  clear  of  the  oil 
and  belt.  The.se  terminals  are  of  the  split  pin  type,  fittm^. 
into  brass  sockets  which  are  moulded  into  the  insulation. 
They  are  distinctively  coloured  and  numbered  to  prevent  mis- 
takes in  connection.  The  timing  arm  has  a  large  range  of 
adjustment,  ensuring  greater  accuracy  than   usual. 

The  "  Alaco  "  Adjustable  Template. 
We  have  received  from  Mr.  E.  J.^MES  Brown,  12.  Mont.serrat 
Road.  Putney.  S.W.1.5.  a  simple  device  for  securing  the  profile 
or  .shape  of  articles  with  little  or  no  trouble.  This  is  the 
■■  Maco  "  template  illustrated  in  fig.  6.  It  con.sists  of  hundreds 
of  steel  or  bra.ss  strips.  .007  in.  thicik.  held  in  position  between 


Fig.  (;.— Thi:  "  .\hro   "   Viutst.abi.l  Tkmm.atk. 


two  damps,  in  an  aluminium  frame,  wliich  are  tightened  up 
by  means  of  milled  thumb-screws  and  springs.  In  use.  the 
.screws  are  loosened  and  the  edges  of  the  strips  are  pressed 
against  the  profile  required.  The  strips  then  move  to  take  up 
the  outline  and,  in  addition  to  this,  their  opposite  ends 
give  a  similar  "  solid  "  outline.  The  thumb-screws  are  then 
tightened  and  the  template  is  ready  for  use. 


signed  for  use  with  electric  fires.  This  is  a  jack  for  huldiug  » 
kettle  over  a  fire  or  boiling  ring,  fitted  with  a  pot-hook  and 
adjustable  links.  The  "  Sentry  Kctteljack,"  as  it  is  called,  is 
illustrated  in  fig.  4. 


Auroral  Phenomena. — .Mr.  A.  Gibbs,  M.I.E.E.,  deputy 
chief  telegraph  engineer  of  the  Dominion  of  New  Zealand, 
writes  to  the  I'nit  Office  Eleriricai  Kngincers'  Journal 
on  the  telegraph,  telephone,  and  wireless  interferences  ex- 
perienced during  an  exceptionally  brilliarit  display  in  May 
last  year,  and  states  that  they  were  of  greater  magnitude 
and  more  far-reaching  in  their  effects  than  any  of  which  the 
New  Zealand  Telegraph  Department  has  record.  It  is  the  first 
time,  also,  that  the  effect  of  the  aurora  upon  wireless  t'om- 
muuication  in  this,  or  probably  any  other  country,  has  been  so 
noticeable. 

.■\n  interesting  experiment  was  performed  at  Awania, 
where  during  the  height  of  the  disturbance  an  insulated 
counterpoise  (or  network  of  insulated  wires)  was  substituted' 
for  the  usual  earth  connection.  In  effect  the  wireless  receiv- 
ing sy.stem  was  entirely  disconnected  from  the  earth,  and 
therefore  not  subject  to  direct  interference  from  electrical 
<harges  circulating  therein.  This  removal  of  the  earth  con-' 
nortion  did  not  in  any  way  affect  the  prevailing  variations 
of  the  signals,  which  continued  to  be  as  erratic  as  ever. 
During  the  period  referred  to  there  were  brief  intervals  at  all 
Xcw  Zealand  .stations  when  signals  returned  to  norrnal  and 
nothing  unusual  was  noticed.  The  effects  at  New  Zealand 
stations  mav  be  summari.sed  as  follows :  (1)  Great  and  .sudden 
variation.s  in  .signal  strength  from  maximum  to  minimum; 
(2)  .signals  from  different  dirertions  not  simultaneously 
affeeted:  (3)  dead  jieriods  when  neither  signals  nor  statics 
wen-  heard:  (4)  period  of  abnormal  intensity  of  sigrjals  and 
statics;  (5)  signals  from  European  long-wave  stations  i 
affected  during  the  whole  period.  .Ml  of  the  New  Zealand 
stations  arc  connected  by  land  telegraph  liqc.s  with  the  tele- 
graph centres,  and  it  was  noticed  at  times  that  great  varia- 
tions in  radio  signals  were  simultaneously  accompanied  by 
earth  currents  in  the  land  telegraph  lines  of  sufficient  inten- 
sity to  «««'Ki»i  the  Morse  circuits  inoperative. 
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THE     NEW    QUEENSTON-CHIPPAWA    GENERATORS. 


The  rapid  advance  which  Canada  has  made  iu  the  field  of 
electricity-generating  by  water  power  is  exemplified  by  the 
huge  sets  recently  put  into  commission  at  the  Queenstou 
station  of  the  Hydro-Electric  Power  Commission  of  Ontario. 
These  45,000-kVA  sets  have  been  built  by  both  the  Canadian 
(leneral  Electric  Co.  and  the  Canadian  Westinghouse  Co. 
The  particulars  following  were  recently  made  public  by  the 
Engineering  Department  of  the  latter  company,  and  may  be 
taken  as  typical  of  the  machines  of  both  companies. 

The  magnitude  of  these  sets  may  he  judged  from  the  first 
illustration;  the  height  to  the  top  of  the  exciter,  which  is 
mounted    directly    upon    the    main    shaft,  is    '<,^i  ft.,  and  the 
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diameter  of  the  generator  casing  is  '24. -3  ft.  The  water  lin- 
l.imes  are  of  the  Wellman-Seaver-Morgan  type,  developing 
J.5,0(X)  h.p.,  and  the  generators  produce  3-phase,  '2o-cycle  cur- 
jcnt  at  ri,000  V. 

The  .stator  of  one  of  the.se  machines  is  shewn  in  fig.  Ji.  The 
frame  is  an  annular  cast-iron  ring  webbed  at  the  ba.se  at 
frequent  intervals.  It  is  in  five  parts  :  first,  there  is  a  solid 
ba,se  ring,  and  then  the  upper  part,  which  is  divided  into 
four  radial  sections,  each  of  which  is  10  ft.  in  height  and 
weighs  4'J.CKXI  11j.  The  armature  core  is  built  up  of  segmental 
l;iminaticns  of  thin  sheet  steel.  After  these  were  punched. 
•:nd  before  assembly,  they  were  annealed  and  enamelled.  In 
building  the  core,  vent  ducts,  spaced  about  two  inches  apart. 
\vere  put  in  between  the  layers,  extending  all  round  the  core. 
The  laminations  are  braced  together  by  heavy  bolts  and  cast- 
iron  end  plates.  The  winding  of  the  armature  is  carried  out 
with  copfier  strip  of  rectangular  section,  there  being  a  num- 
l>er  of  strips  in  each  conductor.  The  individual  strips  form- 
ing a  conductor  arc  insulated  from  one  another  by  means 
of  mica  tape,  and  the  complete  coils  arc  covered  with 
"  micarta  folium  "  insulation — a  compound  patented  by  the 
\\  estinghou.se  Co.  This  insulation  has  a  high  dielectric 
strength,  is  very  compact,  and  withstands  high  temiH-ratures. 
A  complete  armature  coil  is  ilhistrated  in  fig.  2.  The  connec- 
tions between  the  various  parts  of  the  winding  are  made  of 
insulated  copper  straps  carried  on  supports  above  the  upper 
>  'i,i<  cif  the  coils.  The  windings  are  arranged  for  star  con- 
iiciiMi,.  and  both  ends  of  each  pha.so  winding  are  brought 
uut  llirough  tho  frame  in  order  that  protective  relays  may 
i<e  inserted  in  each  circuit,  while  between  coils  in  the  slots 
a  number  of  thermo-couples  are  distributed  throughout  the 
winding  for  checking  the  temperature  of  the  various  parts. 

The  rotating  field  consists  of  15  laminated  poles  dovetailed 
to  the  rim  of  a  spider  mounted  on  the  shaft.  The  field  coils 
nre  compo.sed  of  insulated  heavy  copper  strip.  Sheet  a.sbestos 
and  shellac  are  used  in  insulating  between  turns,  while  on  tho 
inside  of  the  coils,  adjacent  to  the  poles,  and  on  the  upfie.r 
and  lower  edges  of  the  coils,  insulation  consisting  of  mica, 
a.sbestos.  and  hakelite  is  built  up  and  moulded  to  shajv.  The 
coils  were  baked  aft^r  insulation.  .-Mthough  the  p«^ripheral 
speed  of  the  spider    is  not  excessive,    a  laminat-ed  steel  rim 


is  u.sed,  owing  to  the  uniformity  of  the  material.  The  hub  of 
the  spider  is  a,  webbed  steel  casting  secured  to  the  shaft  by 
a  heavy  steel  key.  On  the  lower  side  of  this  hub  there  is 
a  brake  ring  to  which  air  brakes,  mounted  on  the  lower 
bearing  bracket,  can  be  applied  in  case  of  emergency.  The 
hub  weighs  about  5-5,000  lb. 

The  shaft  is  a  hollow  steel  forging  with  a  bore  of  8  in.  Its 
total  length  is  30  ft.,  its  diameter  at  the  hub  is  32  in.  and 
It  weighs  70,0<X)  lb.  The  leads  from  the  field  coils  are  carried 
through  the  .shaft  to  the  cast-iron  collector  rings  mounted  on 
the  shaft  above  the  thrust  l>earings. 
The  upix;r  and  lower  bearing  l>rackets  are  of  cast  iron, 
heavily  webbed  for  strength  and 
rigidity.  The  approximate  weights 
of  the  upijer  and  lower  brackets  are 
.SO.tKJO  lb.  and  45,000  lb.  respectively. 
There  are  three  bearings  to  the 
generator;  the  main  one  is  a  69-in. 
Kingsbury  thrust  bearing  carried  on 
the  upper  bracket.  This  bearing  is 
d(>signed  to  carry  a  load  of  1,000.000 
pounds,  including  the  rotor  and  the 
water  thrust  on  the  turbine.  The 
iijtating  part  of  the  bearing  consists 
of  a  carefully-surfaced  cast-iron 
collar  fastened  to  the  shaft.  This 
collar  is  supported  by  babbitt-faced 
segmental  steel  shoes  which  are 
pivoted  so  that  they  can  rock  a  little 
in  any  direction.  The  complete  bear- 
ing is  immersed  in  oil  which  is  cooled 
by  water  circulating  in  copper  tubes. 
1  he  oil  is  also  circulated.  Two  guide 
bearings  are  also  u.sed;  one  of  these 
is  placed  above  the  rotating  field  and 
is  mounted  on  the  upper  Ijracket 
lielow  the  thrust  bearing;  the  other 
is  below  the  rotor,  upon  the  lower 
liiaoket.  The  bearing  housings  are 
of  east  iron,  arranged  with  water 
jackets  through  which  cooUng  water 
is  circulated.  Tlie  bearings  are  Uned 
with  babbitt,  which  has  numerous 
grooves  to  carry  the  oil  to  all  parts  of 
the  bearing  surface.  Forced  lubri- 
cation is  employed. 

The  cooling  of  the  generator  is 
.iccomplished  by  forced  ventilation. 
Free  air  is  drawn  up  from  under- 
neath the  generator,  from  which  it 
passes  through  the  spider  to  the 
ujiper  part  of  the  rotor.  Vane 
the  spider  distribute  the  air  uniformly 
the  generator,  from  which  it  passes 
lucts     in     the     iron     and     openings 


■J.-  A\  Ai;m  Mri!i,  Coll.. 

blowers  attached  to 
to  various  parts  of 
through     the     various 
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in  the  coils  and  tin'  frame  fo  the  space  l>etween  the  generator 
and  the  walls  of  the  jiii  in  which  the  machine  i.<;  mounted. 
from  whence  it  is  drawn  by  an  exhaust  fan.  Oivnings  in  the 
generator  leading  to  the  generator  iiwm  above,  in  which  is 
situated  the  upper  part  of  the  machine,  consisting  of  tlie 
thrust  bearing  and  exciter,  are  closed  liy  means  of  sheet  steel 
covers.  The  quantity  of  free  air  passing  through  the  generator 
is  about  120.0(10  cu.  ft.  per  minute. 

.'Xt  present  the  machine  described  is  the  largest  of  its  kind 
in  the  world,  and  the  (inn  wliich  designed  and  constructed 
it,  as  well  as  tho-se  whicli  are  building  similar  sets,  is  to  ba 
eon  era  tula  ted  wyion  the  accomplishment  of  a  splendid 
engineering  feat. 
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LEGAL. 


NVhitegate  BiiicK  Co.,  Ltd.,  v.  O'Brien  &  Co. 
In  the  King's  Bench  Di\  isioual  Court  on  July  12th,  Justices 
)/Ush    and  Bailhache  heaiii  appeals   from    the  decision   of    a 
Sjiecial  Keferee  in  this  case  arising  out  of  the  purchase  and 
supply  of  an  electric  motor. 

Mr.  RowsoN,  for  the  plaiutifTs,  said  that  towards  the  end 
of  19d0  they  were  anxious  to  install  an  electric  motor  in  their 
brickworks,  and  they  approached  the  defendants  for  that 
purpose.  They  pointed  out  to  the  defendants  that  they 
wanted  a  motor  for  traction  current.  Defendants  supplied  a 
motor  which  was  put  into  the  works,  but  within  the  first  three 
days  there  was  trouble  with  it,  and  it  eventually  burnt  out. 
Plaintiffs  therefore  brought  an  action  to  recover  the  price 
paid  and  for  damages  for  breach  of  contract.  The  case  came 
l)efore  Commissioner  Parfitt  at  Manchester  Assizes,  and  he 
came  to  the  conclusion  that  it  was  a  technical  matter,  and 
referred  it  to  arbitration.  Professor  Walker,  of  Manchester 
University,  was  appointed  special  referee  for  the  purpose. 
'Hie  case  was  heard  by  him  about  March  of  this  year.  The 
arbitration  was  closed,  and  then,  without  the  plaintiffs'  con- 
sent or  knowledge,  the  Eeferee  heard,  or  had  a  conversation 
with,  certain  gentlemen  employed  by  the  English  Electric 
Co.,  who  were  the  manufacturers  of  this  motor,  and  carried 
out  experiments  at  their  works,  of  which  plaintiffs  were  not 
notified.  The  award  was  made  in  the  defendants'  favour,  and 
each  side  was  ordered  to  pay  its  own  costs.  Plaintiffs 
now  appealed  against  the  whole  award  on  the  ground  that  the 
Referee  had  committed  legal  misconduct  by  hearing  these 
gentlemen,  and  plaintiffs  asked  for  the  award  to  be  set  aside. 
O'Brien  &  Co.  were  the  agents  of  the  English  Electric  Co. 
in   Manchester. 

Mr.  Moresby,  for  the  defendants,  contended  that  the  test 
carried  out  b\'  the  Eeferee  was  done  with  the  consent  of  both 
sides,  and  there  was  no  evidence  that  the  persons  who  wit- 
nessed it  were  witnesses  at  the  arbitration.  The  test  was 
made  after  the  arbitration  was  closeti. 

Mr.  Rowso.N  said  his  clients  thought  this  was  to  be  merely 
an  in.spection  of  the  motor  and  not  a  test;  and  if  his  clients 
had  known  there  was  going  to  be  someone  there  representing 
the  English  Electric  Co.  they  would  have  had  one  of  their 
own  experts  there.  The  real  defendants  were  the  English 
Electric  Co.,  and  they  were  backing  O'Brien  &  Co.  There  was 
no  suggestion  throughout  the  correspondence  from  the 
Referee  that  he  was  going  to  conduct  a  test.  As  a  matter  of 
fact,  the  plaintiffs  did  not  agree  with  the  results  of  the  test. 

Mr.  Ju.stice  Lu.SH  :  Everything  seems  to  have  been  above 
board.     You  knew  what  he  was  going  to  do. 

Mr.  RowsoN :  We  did  not  know  he  was  going  to  have 
representatives  there  from   the  English    Electric   Co. 

Mr.  Justice  Lush  :  How  could  he  do  what  he  was  going  to 
do  without  assistance? 

CoijNSEr, :  He  could  have  taken  one  of  his  own  assistants. 

Mr.  Justice  Ldsh,  giving  judgment,  .said  it  appeared  from 
the  correspondence  that  the  Referee  took  special  care  to  iuforin 
the  plaintiffs'  and  defendants'  .solicitors  that  he  wished  to 
inspect  the  motcr.  He  had  gone  further,  and  .said  he  wished 
to  have  a  test,  and  plaintiffs'  .solicitors  did  not  object  to  the 
test.  In  making  the  test,  therefore,  there  was  no  doubt  the 
Referee  acted  with  the  knowledge  and  consent  nf  the  plaintiffs. 
It  was  impossible  to  make  a  test  without  saying  something 
to  the  employes  at  the  works,  who  would  know  how  to  put 
the  motor  in  a  proper  condition  for  the  test  to  be  made. 
There  was  not  a  particle  of  evidence  that  the  Referee  did  any- 
thing more  than  what  was  necessary  to  obtain  the  test,  and 
no  evidence  that  anything  passed  between  him  and  the  em- 
ployes of  this  company  about  anything  except  the  test  ht 
was  going  to  make.  He  therefore  held  it  was  not  proved  that 
the  Referee  had  been  guilty  of  any  misconduct. 

Mr.  Justice  Bailh.4Che  concurred,  and  the  appeal  was  dis- 
iiii.s.sed,    with    costs. 

Their  Ixjrdships  then  heard  the  defendants'  appeal  against 
the  order  of  the  Referee  that  each  side  should  pay  its  own 
costs. 

Mr.  MoRESBV  submited  that  the  wrong  principle  had  been 
applied,  and  that  it  was  wrong  that  the  defendants,  w-ho  had 
Iwen  wholly,  successful,  should  have  to  pay.  The  Referee  laid 
down  the  extraordinary  principle  that  it  was  the  duty  of  the 
defendants  to  acquaint  the  plaintiffs  of  the  fact  that  the 
latter  had  no  case. 

.Mr.  Justice  Bmi.hachr;  I  suppo.se  you  said  in  your  defence 
to  the  action   that  the   plaintiffs  had  no  case';* 

Mr.  Moresby  :  Most  emphatically. 

After  hearing  counsel  for  the "  plaintiffs,  their  Lordships 
lield  that  the  fact  that  the  defendants  did  not  acquaint  the 
rilaintiffs  with  their  view  that  plaintiffs  were  wrong  could 
not  Iw  a  ground  for  depriving  them  of  their  costs. 

Defenilants'   appeal   as  to  costs  was  therefore  allowed. 


Faibchild  v.  Ia'tham  Pier  Co. 
At  Blackpf)f)l  County  Court,    on    July    12th,    John    Fairchild 
claimed  £'27  from   defendants    for    professional    services    con- 
nected  with  the  e'e.'tricai   installation  on   the  Pier  and  direc- 
tion of  repairs  to  a  dynamo. 
Tlie  action  had  been  remitted  from  the  High  Court. 


Plamtifl'  said  he  agreed  to  accept  IS  guineas,  but  stipulated      ' 
that  it  was  without  prejudice. 

Pl.mntu.'i-,  engaged  by  St.  Annes  Electricity  Works,  .sai.l 
there  was  no  fixed  rate  of  remuneration.  He  not  only  advistil 
on  the  strength"  of  cable  and  wires,  but  on  the  whole  installa- 
tion. 

'The  Judge,  in  an  argument  in  which  it  was  admitted  that 
plaintiff  had  received  a  aheque  for  £18  18s.,  described  the  case 
as  "  a  storm  in  a  tea-cup." 

Judgment  was  entered  for  the  defendants,  with  costs,  defen- 
dants stating  that  plaintiff  had  agreed  to  accept  ilS  18a.  in 
settlement. 


B.T.H.  Lamp  Patent  Infrixoemexi  Cases. 
Lord  Bl.\ckburx,  in  the  Court  of  Session,  Edinburgh,  on  July 
i2th,  delivered  judgment  in  three  actions  at  the  instance  of 
the  British  Thomson-Houston  Co.,  Ltd.,  against  (1)  Naam- 
looze  Vennootschap  Pope's  Metaaldraadlampenfabriek,  VenlOi 
Holland,  and  Charles  worth,  Peebles  &  Co.,  mechanical  and 
electrical  engineers  and  merchants,  184,  St.  Vincent  Streetj 
Glasgow;  (2)  Charlesworth,  Peebles  &  Co.;  and  (3)  King  and 
Co.,  Leith  Electric  Works,  Prince  Regent  Street,  Leith,  in  each 
of  which  the  pursuers  ooncluded  for  payment  of  £0,000  as 
damages  for  infringement  of  patent's  belonging  to  them. 

The  Lord  Ordinary  in  the  first  action  granted  decree  against 
the  defenders  conjointly  and  severally  for  payment  of  £760 
13s.  4d. ;  in  the  second  action  for  £1,770  7s.  6d. ;  and  in  the 
third  action  for  £39  Is.  lOd.,  with  expenses  to  the  pursuers, 
taxed  as  between  agent  and  client.    - 

His  Lordship  said  the  defenders  on  record  disputed  both  the 
validity  and  infringement  of  the  patents,  and  he  allowed  a 
proof.  Before  going  to  proof,  however,  the  defenders  admitted 
the  validity  and  infringement,  and  the  only  question  left  to 
be  decided  was  the  damages  to  which  the  pursuers  were 
I'utitled  in  each  case.  The  pursuers  not  only  manufactured 
and  sold  lamps  themselves  which  embodied  their  patents,  hut 
also  granted  licences  to  others  to  do  the  same  on  payment  of 
royalties  on  the  lariips  sold.  In  these  actions  they  had  elected 
to  measure  the  damage  by  the  amount  of  royalties  they  would 
have  received  had  the  defenders  been  their  licensees,  and  as 
such  entitled  to  use  their  patents.  The  defenders  argued  that 
this  method  was  inapplicable  to  part  of  the  period  during 
which  lamps  were  sold  by  some  of  the  defenders  in  infringe- 
ment of  the  1913  patent.  It  appeared  that  this  patent  was 
on  November  16th,  1920,  held  to  be  invalid  in  England  by  the 
Court  of  Appeal.  This  judgment  was,  however,  reversed  by 
the  House  of  Lords  on  December  19th,  1921.  It  was  argued 
that  during  this  interval  the  pursuers  would  have  been  unable 
to  issue  licences,  and  that  therefore  this  method  of  estimating 
damages  was  inapplicable.  It  was  further  sugge.sted  that  the 
defenders,  having  sold  lamps  during  this  period  in  the  hona- 
jiih  belief  that  the  patent  was  invalid,  the  damages  to  be 
assessed  should  be  merely  nominal.  His  Lordship  was  unable 
to  give  effect  to  either  of  these  contentions.  The  defenders 
certainly  had  good  cause  for  believing  the  patents  t.i  be  in- 
valid ;  but,  in  relying  on  the  judgment  of  the  Court  of  Appeal 
before  that  judgment  became  final,  they  took  the  risk  of  its 
being  reversed.  In  using  the  patents  without  a  licence  they 
acted  improperly,  and  the  royalties  which  they  would  have 
paid  had  •  they  been  licensees  provided,  in  his  Lordship's 
opinion,  a  fair  measure  of  the  pursuers'  loss  through  their  im- 
proi.er  action.  After  an  examination  in  detail  of  the  expert 
evidence,  his  Lordship  reached  the  conclusion  that  damages 
were  due  in  the  amounts  for  which  he  granted  decree.. 

The  First  Division  of  the  Court  of  Session  on  Saturday  dis- 
posed of  reclaiming  notes  for  the  respondents  in  actions  of 
suspension  and  interdict  at  the  instance  of  the  British  Thom- 
son-Houston Co.,  Ltd..  London,  again.st  Charlesworth,  Peebles 
and  Co.,  Glasgow,  and  King  &  Co.,  Edinburgh,  in  which  the 
coniplainers  a.sked  to  have  the  respondents  interdicted  from  im- 
porting and  selling  incandescent  electric  lamps  having  a  fila- 
ment of  tungsten  or  other  refractory  metal  of  large  dimensions 
or  of  cross  section  or  of  concentrated  form  and  a  gas  or  vapour 
of  low  heat  conductivity  at  relatively  high  pressure  or  other- 
wise in  infringement  of  letters  patent  belonging  to  the  com- 
plainers.  The  respondents,  before  the  Ivord  Ordinary,  put  in 
a  minute  withdrawing  their  defences,  but  they  maintained 
their  plea  that,  in  any  event,  interdict  could  not  competently 
be  granted  against  exporting  such  lamps  from  the  United 
Kingdom,  which  did  not  in  it-self  constitute  an  infringement. 

In  the  Outer  House,  Lord  Blackburn  granted  interdict. 

The  First  Division  on  Saturday,  Lord  Skerrington  dissent- 
ing, dismissed  the  reclaiming  notes,  and  affirmed  the  Lord 
Ordinary's  interlocutor,  with  expenses  as  between  agent  and 
client. 

Tlie  Tjord  President  .said  the  prayer  craved  interdict  against 
both  importation  to  this  country  and  exportation  from  it,  as 
well  as  the  usual  interdict  against  making,  using,  exercising, 
.-md  selling.  The  reclaimers  frankly  explained  that,  while  they 
had  no  intention  of  importing  for  use  or  .sale  in  thLs  country, 
their  desire  was  to  be  free  in  the  iiiattcr  of  exporting  from  it. 
If  there  was  the  smallest  cha_nce  that  the  reclaimers  would-^ 
regard  themselves  free — under  an  interdict  which  did  not  ' 
expressly  include  exportation — to  import  these  lamps  and,  in- 
stead of  .selline  them  in  this  country,  to  export  them  to  pur- 
chasers abroad,  it  was  very  clear  that  exportation  should  be 
covered  by  the  interdict.    The  reclaimers  also  explained  that 
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they  anticipated  receipt  iu  the  future  from  the  Dutch  maker, 
or  other  persons,  of  infringing  lamps  among,  or  in  lieu  of, 
supplies  of  non-infringing  lamps  ordered  by  them.  This  might 
no  doubt  occur  by  mistake;  and  they  desired  to  be  free  iji 
such  an  event  to  return  the  goods  without  incurring  penalties 
for  breach  of  interdict.  It  was  accordingly  suggested  that  a 
refusal  on  their  part  of  the  infringing  goods  which  they  had 
not  ordered,  and  the  return  thereof  tu  the  sender — if  _that  was 
all  that  was  intended — might  easily  be  reserved  to  "them  (if 
necessary)  by  a  few  qualifying  words  to  the  interdict.  But 
they  declined  to  avail  themselves  of  an  opportunity  of  pro- 
posmg  such  words  which  was  afforded  to  them.  His  Lordship 
thought  in  these  somewhat  unusual  circumstances  it  would  not 
be  fair  to  the  patentees  to  refuse  interdict,  in  the  case  of  mer- 
chants of  this  class  of  goods,  again.st  exportation. 

Lords  Mackenzie  and  Cullen  concurred. 

Lord  Skerrington.  who  dissented,  thought  the  interdict 
granted  was  unduly  wide  in  that  it  restrained  the  respondents 
from  infringing  the  complainers'  patt^it  by  exporting  the  lamp.s 
from  the  United  Kingdom.  He  thought  the  interdict  ougiit  to 
be  limited  by  omitting  the  words  "  or  exporting  therefrom." 


Fatality  at  IjEEDs  Electricity  Works. 
At  Leeds  City  Police  Court,  on  July  l'2th,  the  Leeds  Corpora- 
tion Electricity  Department  was  fined  i'20  and  costs  for 
a  breach  of  the  Factories  and  Workshops  ."Vet,  which 
had  resulted  in  the  death  of  a  workman  named  George 
Brown,  whilst  cleaning  the  switchboard  at  the  main 
generating  stiition.  Mr.  Saywell,  fioni  the  office  of  the 
Director  of  Public  Prosecutions,  contended  that  the  gear  should 
have  been  better  screened  or  that  the  switchboard  should  have 
been  rendered  "  dead  "  Ijefore  work  on  it  was  undertaken. 
Mr.  H.  0.  Brown,  of  the  town  clerk's  department,  defending, 
said  the  staff  at  the  electricity  worjis  had  not  interpreted  the 
regulations  in  the  way  they  were  interpreted  by  the  Home 
Office,  but  since  the  accident  they  had  been  fully  observed  in 
that  way,  and  would  continue  to  be  so. 


Cannock  Chase  Colliery  Co.,  Ltd. 
In  the  Chancery  Division  on  July  14th,  Mr.  Justice  Astbury 
sanctioned  an  alteration  of  the  articles  and  memorandum  of 
association  of  this  company  by  an  extension  of  objects  so  as  to 
enable  the  aoiiipany  to  become  undertakers  for  the  supply  of 
electricity  for  power  and  light.  Counsel  for  the  company  said 
this  propo.sed  new  bu.siness  would  be  subsidiary  to  its  main 
business  of  colliery  owners.  The  company  already  had  a 
generating  plant  for  the  supply  of  energy  to  itself,  and  its 
cables  were  in  a  suitable  position  for  the  distribution  of  power 
to  the  district.  There  was  a  large  demand  for  power  from 
the  area,  which  included  Cannock  Chase,  and  an  inquiry  was 
recently  held  by  the  Electricity  Commissioners  as  to  the  re- 
quirements of  the  districts  within  the  area. 

His  I/onDSHiP  said  any  order  he  made  would  be  subject  to 
what  might  be  done  by  the  Commissioners. 

Coun.sel  agreed,  and  said  the  company  could  do  nothing  till 
permission  was  given  it,  and  its  petition  to  the  Court  was  only 
for  power  to  undertake  the  supply  of  power  of  which  it  had 
a  large  surplus. 


EXPORTS  AND   IMPORTS  OF  ELECTRICAL 
GOODS  FOR  JUNE,  1922. 


The  June  returns  of  electrical  export  and  import  business, 
which  we  tabulate  below,  show  a  further  falling  off  in  all 
sections. 

The  exports,  which  in  May  were  valued  at  f840,017,  fell 
in  value  to  i;7(^'2,6.5G  in  June,  the  decrease  being  mainly 
attributable  to  the  falling  olf  iu  the  machinery,  telegraph 
and  telephone,  and  electrical  goods  and  apparatus  exports, 
while  only  in  one  section  was  a  minor  increase  in  value  re- 
corded. The  electrical  imports  also  showed  a  decrease  in  value 
of  .i',"),000  as  compared  with  the  [irevious  month.  The  re- 
exports totals  for  the  month  were  .i' 11, 543,  as  compared  with 
£17,7(59  in  May. 


Electrical  goods  and    apparatus 
Insulated    wires    and    cables    ... 

Glow   lamps  

Arc  lamps  and  parts      

Batteries    and    accumulators    ... 
Meters  and  instruments 
Carbons         ...         ... 

Rlectrical   Machinery — 

Railway  and  tramway  motors 

Other  motors  and  generators  ... 

Switchboards  (not  telegraph  or 
telephone)        

Electrical       machinery       (un- 
enumerated)  


Exports. 

Imports. 

Re- 
exports. 

£ 

£ 

£ 

83,14,5 

34.988 

4,080 

114,570 

11,008 

10 

28,64(! 

11,588 

528 

1,18(; 

2,55-2 

15 

4'2,)^()7 

(!,797 

15 

19,1 '20 

5,(KX) 

549 

2,441; 

2,tll4 

52;i 

17,31)7 

1. 11.780 

— 

— 

l-2,0(>7 

199 

- 

100,C58 

112,097 

3,812 

'telegraph  and   Telephone    Cable  Exports. 
and   Material — 

Telegraph  and   telephone  wire  £ 

and   cal.>le    (not   submarine)  20.97.5 
Submarine  telegraph  and  tele- 
phone   cable 44,821 

Telegraph    and    telephone    in- 
struments and  apparatus  ...  143, KW 
Total     £782.0.50 


Imports. 

£ 
J  ,2.58 


I3.7N0 
€2ir2,48l 


Re- 
exports. 
£ 


2,00.". 
ill, 543 


PARLIAMENTARY     NOTES. 


(By  Our  Special  P.arlumkntaSy  Eeporteh.) 

.!///■  ISuryh  Elect ricity  Hilt.— On  July  12th,  a  Conmiitteo  of 
the  House  ot;_Commons  again  considered  this  Bill,  and.  as  tli<- 
Kiliiiarnock  Town  Council  had  withdrawn  its  oiipo.sition  to  the 

Bill,  the  three  other  petitioning  parties  took  the  same  c -m-. 

The  Committee,  therefore,  unanimously  found  the  preaiuble 
of  the  Bill  proved.  The  effect  of  the  agreements  which  were 
arrived  at  is  that  Ayr  Burgh  and  County  and  Kihuarnock 
Burgh  will  have  a  joint  electricity  undertaking,  constituted 
by  the  co-o()eration  of  ail  the  existing  plant  of  the  three  liK-al 
authorities,  as  well  as  the  transfer  of  the  new  statutory  ixjwers 
for  the  Loqh  Doon  scheme.  On  July  13th  the  Committee 
gave  formal  approval  to  the  new  clauses  giving  effect  to  the 
terms  of  the  agreement. 

Post  Office  {Pneumatic  Tubes  Acqninilion)  Hill. — During  the 
Committee  stage  of  this  Bill,  on  July  13th,  Mr.  Kellaway,  the 
Postmaster-General,  said  that  the  tube  which  the  Post  Office 
proposed  to  utilise  was  one  which  had  been  lying  dereUct  for 
40  or  60  years,  and  the  Borough  Councils  of  St.  Pancras  and 
Holborn  and  also  the  London  County  Council  had  made  incur- 
sions into  certain  parts  of  it.  But  the  portions  of  the  tube 
interfered  with  by  tho.se  incursions  was  extremely  limited,  and 
they  would  be  got  over  by  the  Post  Othce  engineers  by  an  in- 
expensive diver.sion  which  ur.uld  in  no  way  interfere  with  the 
telegraph  and  telephone  lines  which  would  be  laid.  ITie  Post 
Office  had  got  a  bargain,  and  he  was  advised  by  competent 
engineers  that  if  instead  of  being  able  to  use  this  tube  for 
carrying  the  wires,  they  had  to  op<>n  up  the  streets  and  lay 
new  ducts  in  which  to  place  the  wires,  it  would  cost  between 
£50,000  and  £70,000.  They  were  now  getting  a  tube  whicJj, 
over  the  greater  part  of  its  length,  had  not  been  interfered 
with  in  any  way  and  was  still  sound,  for  ±'7,.500. 

The  Bhck  Count ry  Tramways  and  Light  liaihvays  Bill. — 
This  Bill,  on  July  13th,  was  read  a  first  time  in  the  House  of 
Commons  and  referred  tu  the  Examiners  of  Petitions  for  Pri- 
vate Bills.  The  Bill  seeks  "  to  make  provisions  with  reference 
to  the  undertakings  of  the  Birmingham  District  Power  and 
Traction  Co.,  I/td.,  the  Dudley.  Stouibiidge  and  District  Elec- 
tric Traction  Co.,  Ltd..  the  South  StulTord.shire  Traunvayii 
(Ljcssee)  Co.,  Ltd.,  and  the  Wolverhanipton  District  Electric 
iVamways,  fitd."  The  Bill  has  already  passed  through  the 
H0U.SO  of  Ixjrds. 

Iron  and  Slril  Trndc.-<  Incmployment. — On  July  11th  Sir 
M.  Barlow,  l^irliamentary  Secretary  to  the  Ministry  of  l.abour, 
informed  Mr.  T.  Thomson  that  the  iuiinl>ers  registered  as 
wholly  unemployed  in  the  iron  and  steel  manufacturing  trades 
well'  l.")0,361  on  Mav  27th,  1921  (the  time  of  the  coal  stoi>- 
page):  91,395  on  December  2nd.  1921;  and  89.821  on  May 
22nil.  l'.hJ2.  The  corresponding  percentages  of  unemployment 
were  57.8,  35.1,  and  34.1  respectively. 

M'irelcss  Broadcaxliny. — On  July  18th,  Lieut. -Col.  .\.  Murray 
asked  the  Postmaster-General  whether  any  decision  had  been 
reached  as  to  the  terms  and  conditions  under  which  licences 
for  wireless  broadcasting  were  to  be  issued;  and  whether  the 
licences  were  to  contain  a  provision  that  only  Britisli  instru- 
ments should  be  used. 

Mr.  Kellaway  said  that  he  had  intimated  to  a  Committee 
■  ('presenting  the  manuracturers  of  wireless  apparatus  in  this 
country  the  conditions  on  which  he  propos<>d  t<>  grant  licences 
for  broadcasting,  and  he  imderstoc.d  those  pro|H).sals  would  Ih' 
submitted  to  the  general  body  of  manufacturers  forthwith. 
He  had  informed  the  manufacturers  that  in  the  event  of  their 
supplying  the  capital  required  and  providing  efficient  broad- 
casting services,  he  would  agree  that  the  apparatus  which  it 
would  be  [lormissiblo  to  use  under  the  Post  Office  licence  for 
the  rccei>tion  of  tliost^  .smviies.  should  for  two  years  be  re- 
stricted to  apparatus  manufactured  in  Great  Britain. 

Li.scussion  followed,  in  the  course  of  which  it  was  asked 
w  liether  tne  Postmaster-General  had  the  iH)wer  to  do  what  be 
proposed.  In  reply,  he  stated  that  he  had  power  under  tlie 
Act  pass«\l  by  that  House  to  issue  licences,  and  it  was  incon- 
ceivable to  him  that  we  should  allow  a  new  fonu  of  communi- 
cation in  this  I'oimtry  to  be  exploited  by  foreign  manufacturers. 
He  was  not  taking  advantage  of  the  jiowers  of  licence  to  im- 
pose a  protective  system  in  this  hole  and  corner  way.  He  was 
imposing  n  pro|ier  method  of  protecting  a  new  means  of  com- 
inunication  in  this  country. 

HaiUcss  Traction.— On  July  13th  Sii-  fl.  Clough  asked  the 
Parliaiiientary  Secretary  to  the  Ministry  of  Transport  what 
was  till'  p()licy  of  his  Department  towards  railless  traction,  and 
whether,  in  view  of  the  need  for  efficient  nxtds  where  it  waa 
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used,  he  was  stimulatijQg  the  policy  of  more  enduring  road 
reconstruction. 

Mr.  Neal  iaul  that  subject  to  the  de.-~if^u  and  weight  of  rail- 
less  trolley  vehicles  being  .suitable  to  the  roads  on  which  they 
were  run,' he  saw  no  general  objection  to  them,  but  eacd  case 
must  be  judged  on  its  mt  rits.  Ihere  was  no  substantial  differ- 
ence from  the  road  damage  point  of  view  between  railless 
trolley  vehicles,  motor  omnibuses,  and  other  heavy  traffic, 
and  no  special  kind  of  road  reconstruction   was  necessary. 

Aluminium  Import^.— On  July  17th  Mr.  Baldwin  informed 
Mr.  Hogge  that  the  imports  of  aluminium  domestic  hollow- 
ware  into  the  United  Kingdom,  consigned  from  Switzerland, 
registered  during  the  first  six  months  of  th'is  year  amounted 
to  vio  tOD^. 

South  Wales  E.P.D.  Co.  Bill.— On  July  17th  the  South  Wales 
Electrical  Power  Distribution  Co.  Bill,  which  has  passed 
through  the  House  of  Lords,  was  read  the  third  time. 

London  iii;;«.— The  House  of  Lords  has  agreed,  without 
amendment,  to  the  London  Electric  and  City  &  South  Lon- 
don Railway  Companies  Bill,  to  the  L.C.C.  (General  Powers) 
jiill,   and  to  the  L.C.C.   (Money)   Bill. 


NEW     PATENTS     APPLIED     FOR,      1922. 

(NOT  rST  PUBLISHED.) 

CompileO  expressly   for   this  journal   by   Messks.    Sefion-Jones,    O'Dell    as 

St«i-mis(.»,  Chartered  Patenl  Ajjenls,  286,  High  Hoiborn,   London,   W.C.  1. 


LlJ.     Jun,; 
lor  producing  punchtit  dpc."     l-".  G. 


British  Thomson-Houstun    Co.,    l.ld 


ish   Thonison- 


17,802.  '•  Mine-shalt  signalling  apparatus."  W.  B.  Dale,  R.  .A.  Hopkinson, 
and   |.  Hopkin:,on   &   Co.,    Ltd.     June  28tli. 

ir,l>05.  •■  Control  of  electric  motors."  C.  C.  Garrard,  .\.  H.  Railing,  and 
VV.    Wilson.     June    SSth. 

17  807  "  Disiribulors  for  electric  ignition  devices  in  internal-ooinbuslion 
engines."     W.    H.    Cavender   and    H.    G.    Smith.     June   ::S,h. 

17  814  "Alternating-current  oleelric  systems."  Metropolil.in-Vukcrs  l£lec- 
trica'l    Co.,    Ltd.    June   28th.     (United  Stales,   June  30th.    i;«i.) 

17,81».     "  Loaded  signalling   conductors."     \»  estern    hleeinc   I 
28th.     (United    States.    August    IBth,    1921.) 

17,822.     "  Telegraph  receiving  apparatus 
Creed   and  Creed   &   Co.,  Ltd.     June  28lh 

17  833      "Change-over   switches    lor    electric    lighting,    ic,   of    i 
riages,   «;c."     A.    H.    Darker  and  J.  Stone  &  Co.,  Ltd.     June   28Ih 

17.842.  "  Wireless  signalling    systei       ' 

(General    Electric    Co.).     June    28th. 

17.843.  "  Systems  of  connections  for  railway   train  uni 
Houston   Co.,    Ltd.    (General    Electric    Co.).     June    2Bth. 

17.853.     "Electro-magnets    and   electro-magnetic    machines."        S.     I.     limn 
.ock.     June   28th. 
17,8«i.    "  Electric   switches."    J.  A,   Crabtrec.    june  29th. 
17,874.     "Electric  motors  and   generators."     H.  J.  Howard.     June  -!llh. 

17.888.  "  Obtaining  intermittent  unidirectional  currents  of  uli-tlncili  (ram 
alternating    currents."     A.    Barnelt.     June   29th. 

17.889.  "  Electric  switches."     I.  Calvele.     June  29th. 
17,910.    "  Electric    switch."    G.    Marr.    June  29th. 

17  914.     "  Electric    heating    units."     \V.    Colebrook.     June   29th. 
17,915.     "  Electric    clock."     C.     P.    Williams.     June   29th. 
17,921.    "  Electric      transformers."        b'ritish       ihomson-Houslon     Co.,      Ltd. 
(General    Electric   Co.).     June   29th.  . 

17  922  "Excitation  of  turbo-alternators."  British  Thomson-Houston  Co., 
Ltd."    and   R.'  F.    Halliwell.     June   29th. 

17,924.     ■•  Electric   signalling.    &c.,    lamps."     Vy.    R.    Bullimore.     June    2!llb. 
17,929.     "  Electric   advertising   device."    A.    W.    P.    Young.     June  2'Jth. 
17,932.     "  Electric     primers,     and      manufacture       thereof."        Etablissenunts 
Davey,    Bickford,  Smith    et    Cie.     June  29th.     (France.    January    30th.) 

17  942      "Process   for  starting   synchronous 'electrical    machines."     .'\kt,    Ges. 
Brown,   Boveri   et    Cie.     June    29th.     (Switzerland,    July   3Uth,   1921.) 
17,948.    "  Miners'  lamps,  &c."    W.  Morgan.    June  29th. 

17,951.  "Quick-break  electric  switches."  S".  Cerl.  June  29th.  (I'rance, 
March  29<h.)  ^       ,  „        ,  . 

17  9.54  "Telephone  instruments."  Automatic  Telephone  Monulacturing 
Co.,'  Ltd.,  and  S.    R.   Smith.    June  29th.  ..,.,, 

17g.'i.O  "  Crystal  detectors  for  wireless  telegraphy."  .'Vulomatic  Telephone 
Manufacturing 'Co.,    Ltd.,    and    S.    R.    Smith.     June   •29lh. 

17,968.     "lest    point  terminal."     B.   J.    Davies.     June  30th. 
17,971.     "  Radio  receiving  apparatus."    C.  M.   Farquhar  and   W,  S.   Stephen 
son.     June  30lh. 

17  991  "  Electric  power  transmissibn  by  means  of  underground  c.ibles. 
A.    M.    Taylor.     June  30th.  ,  „„  u 

18,002.     "Preventing    wireless    interference."     E.    W.    Whiston.     June   .30lh. 

18.0'25.  "  Aerials  for  wireless  telegraphy  and  t,lc|)hiinv."  'W.  A.  Chambers 
and    R.    M.    Ellis.    June   30th. 

18,028.  "  Electrical  precipitation  of  suspended  particles  from  gaseous 
fluids."     Lodge-Collrell,    Ltd.    (Anderson).     June  30lh. 

18,048.  "  Sound-producing  apparatus  (or  electro-magm-iic  re.viving  or 
emitting  device."  Soc.  dcs  Etablissemcnts  Gaumont.  June  30lh.  (I'rance, 
February    17lh.) 

18,0.50.  "Switching  devices  for  telephone  systems.  &c."  Western  Electric 
Co..   Ltd.    June  30th.     (United  State.,  July  2nd.  1921.) 

18.057.  "  Electrically  insulating  pipe  section  for  high-v.icuum  pipe  lines." 
Akt.  Ges.  Brown,  Boveri  ct  Cie.  June  30lh.  (Switzerland,  .September  30lh, 
1921.) 

18,064.  "  Sparking  plugs."  J.  G.  van  der  Weerd.  June  30lh.  (Holland, 
December  3U|,    1921.)  .  „        ,    . 

18.067.  "  Dvnam<>-<leclric  machines."  British  Thomson-Houston  Co.,  Ltd. 
(Geiieral    Electric    Co.).  .June  30th.  . 

18,077.  "  Apparatus  (or  coding,  &c.,  telegraphic  messages."  A.  Traecy. 
June   30th. 

18080  "Wireless  receiving  system."  Inlcrnalional  Wireless  Appliances 
Corporation.    June  30th.     (France,  August  29lh.  1921.) 

18,098.    "  Electric    luses   or  cut-outs."     V.   Hope.    July  1st. 

18,106.     "  ,Manuf.acture   of  steel."     P.    R.    Kuchnrich.     July    1st. 

18,113.  "  Electrically-operated  indicators  for  theatres,  &c."  C.  I.awson. 
Julv   Ut. 

18.115.  "  Vapour  lamps  (or  lighting.  &c."  A.  C.  Jones,  A.  Kirby.  and 
Messenger    Si    Sons.     Julv    1st. 

18.134.     "  Wireless    receiving    apparatus."    C.    K.    Chandler.     July    Isl. 

18,142.     "  Electro-magnetic  vibrators,    telephones.  &r."    Signal   Ges.     July  1st. 

18,154.     "  Electric    power    transmission    systems."    A.    M.    Taylor.     July   3rd. 

18,190.     "  Electric    (use-box."     R.    .\Iarr.     Julv    3rd. 

18.19.5.  "  SeK-winding  insulated  r<-<l  for  electric  cables,  &c."  A.  McKim. 
July  Srd. 

18.197.  "  Oll-immersed  electric  switch  fuiies."  H.  W.  Clothier  and  J. 
.Mirrev.     Julv   3rd. 

18,1'99.  "  Leadinc-in  tubes  (or  electric  instalLitions"  F.  H.  Wcurman. 
July    Srd.     (Holland.    July   4lh,    1921.) 

18.203.  "  Time-setting  device  (or  Controlling  maintenance  o(  electric  cur. 
rent."     L.    Angel.     July    3rd. 

18J11.    "  Radio    apparatus."    C.   B.    Kertting.    July  Srd. 


18,219.  "  Measuring  limes,  angles,  lengths,  and  determination  of  direction 
of  sound,  S.C.,  impulses."    Signal  Ges.     July  Srd.     (Germany,  August  1st,  1921.) 

18,222.  "Submarine  cables.".  Western  Eleylric  Co..  Ltd.  July  Srd. 
(United    States.    August    16th,    1921.) 

18,^.  "  Supports  (or  telephone  transmittel-s'.''  Automatic  Telephone  Manu- 
facturing Co..    Ltd.     July    Srd:     (United    States,   December    Wth,   1921.) 

18,2'25.  "  Electric  motor  control  systems."  Molropotitan-Vickers  Electrical 
Co..    1.1,1.,  an.l    L.   Miller  and    W.   Richardson.     July  Srd. 
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35,721.  "  llluiiiin:,iiiiR  ilryices."  Duple.Malite  Corporation.  DectnilKr  19th, 
ll'lU.     (155,593.) 

36,053.  "Control  .1  i,,l,i.  ■  A,  U.  .\hgus.  December  23rJ,  1920. 
(181,752.) 

xeai.. 

240.  "  Eleclro-ga|y.iiii,ing  ni.ichine."  F.  H.  Rogers  (Meaker  Galvanising 
Co.).    January  4th,  l!i21.     (181,756.) 

2,850.  "  Eleciro-m.ignctic  wave-signalling  systems."  H.  J.  J.  M.  de 
Kegnauld  de  Uel:e.scize.     January  22nd,  1920.     (158,550.) 

a,137.  "Colliery  trams."  D.  D.  Jones  and  J.  J..mes.  F.briiarv  14lh,  19'21. 
(181.766.) 

5,394.  "  Electric  measuring-instruments  of  the  hot-wire  ly[ie."  A.  Lederer, 
jun.     February   25th.  1920.     (159,203.) 

5,671.  "  Electric  switches."  H.  B.  Cornish.  February  19th,  19^1. 
(181,778.) 

7,787.  "  Casing  of  substantially-rectangular  shape,  particularly  ^adapted  (oi 
ficctrical  apparatus."     Landis  &   Gyr  .-Xkt.    Ges.     March    I3lh,    1920.     (160,136.) 

8,233.  "  Electric  cables  for  the  conveyance  of  high-tension  ekclriciil 
energy."     L.   N.    Keddie    (Soc.    Pirel.i  &   Co.).     March    16th,    1921.     (18I,79u.) 

8,:;/7.  "  Reception  of  continuous-wave  wireless  signals."  H.  J.  Round. 
.March   16th.  192L     (181,799.) 

8.331.  ••  Dimming  devices  for  the  electric  head-lights  of  motor  road 
y.hiili->."     a.    H.    U'Brien.     March   17th,    1921.     (181,803.) 

8,370.  "  Sparking-plugs  for  internal-combustion  engines."  P.  Challis. 
March   17th,    1921.     (Cognate    application    27,284/21.)     (161,805.)    . 

8,412.  "Ionic  or  vacuum  tubes,  or  relays."  W.  J.  Mellersh-Jackson  (Com- 
pagnie  Gin^rale  d'Electricit^).     March  17th,  19-21.     (181,812.) 

8,606.  "  Eleclro-mechanically-controlled  telephone  sysKm."  H.  Baron  (F. 
Aldendorfl).     March  19th,  1921.     (181,826.) 

8,630.  "  Directional  wireless  apparatus."  C.  K.  Chandler.  March  19th, 
1921.     (Cognate   application    19.727/'21.)     (181,827.) 

8.735.  "  Railway  train  control."  National  Safety  .\ppliance  Co.  OctoUr 
27th,  1920.     (170.814.) 

8.948.  "  Portable  switchboard."  J.  McCloskfv  and  C.  C.  Berryman. 
March  23rd,.  1921.     (181,841.) 

9,105.  "  Magneto-electric  generators."  M-L  Magneto  Syndicate,  Ltd.,  and 
E.  A.   Watson.     March   24th,    1921.     (181,845.) 

9.131.  "  Processes  for  carrvim.!  out  electro-chemical  reactions  and  apparatus 
for  use  therein."  G.  Pla'uson  (nie  Hildenbrandt).  March  24th,  1921. 
(181,848.) 

9.132.  "  PTOCesses  for  carrying  out  electro-chemical  reactions  and  appara(us 
for  use  therein."  G.'  Plauson  (n6c  HildenbiandlJ.  March  24th,  1921. 
(181,849.) 

9,490.  "  .Automatic  electric  switch  or  circuit  breaker."  E.  C.  R.  Marks 
(Elektriska   Aktiebolaget    Volta).     March    30th.  1921.     (181.857.) 

9,599.  "  Automatic  electric  circuit  interrupting  appar.itus."  G.  .\.  Cheet- 
ham  and  Metropolitan-Vickers  Electrical  Co.,  Ltd.  March  31st,  19'21. 
(181,859.) 

9.771.  "  Method  of  fixing  in  place  stator  cores  of  induction  motors  and 
other  laminated  cores."  Electric  Construction  Co.,  Ltd.,  and  H:  Jones.  April 
2nd,  1921.     (181,867.) 

9,857.  "  Electro-mechanical  railway  fog-signalling  apparatus."  0.  A. 
Farmer.  L.   J.   Coussmaker   and    E.  A.   Campbell.     April  4th,   19'21.     (181,871.) 

9,909.  "  Electrically-heated  muffle  furnaces."  Akt.  Ges.  Brown,  B.veri.  et 
Cie.     April  4lh,   1921.'     (.Addition    to  1.59,195.)     (181,875.) 

10,504.  "  Vapour  lamps."  W.  H.  Cleburne  and  E.  J.  Cleburne.  April  9lh, 
1921.     1181.885.) 

10.561.  "  Transformers  for  high  voltages."  .Akt.  Ges.  E.  HaL-fely  et  Cie. 
October   I6th,   1920.     (170,547.) 

11  274.  "  "releiiraph  keyboard  perforators."  .A.  C.  Booth  and  .A.  S. 
Willmot.     April  iOth.  1921.     (181.895.) 

11783  "Vacuum  electric  discharge  tubes."  E.  C.  R.  Marks  (Siemens  and 
llals'ke  Akt.   Ges.).     April   23rd,  1921.     (181,903.) 

12.131.  "  Speed-contrnllinn  devices  for  railway  and  tramway  trains,"  E. 
Uudolausee.     April  27lh,   1920.     (162,617.) 

12  148  "Static  fn-qui-MLV  changers."  Ges.  fur  Dr.ihllosi-  1  .-legraiihie  ard 
M.   bsnos.    April  27th.    1921.     (181,909.) 

1-2,318.  "  Synchronising  systems,  p.artic-Jlarly  applicable  to  printini"  tele- 
graphs."   Western   Electric  Co.,  Ltd.     May  Isl,  1920.     (162,621.) 

14,067.  "  Thorm.-iUy-opcrated  relays.-'  Metropolitan-\'ickers  Eloctrir.,1  Cc, 
Ltd.     June  9lh,  1920.     (164,7-29.) 

14,.562.     "  Electric    healing    units."     British    Thonn 
IClectric  Co.).     May  25th.  1921.     081,940.) 

15,-204.    "  Permanent    way    signalling   devics   for 
June  1st,   1921.     (181,949.) 

15,431.  "  Elccwic  contact  fingers."  British  Thomson-Houslpn  Co.,  Ltd. 
lOeneral    Electric  Co.).     June   Srd,    1921.     (181.9.53.) 

15,485.     "  Spark    plug."     O.    Trova.     June    +th,    1921.     081,954.) 

10.331.  "Arrangement  for  the  operation  from  a  distance  of  an  oy.rload 
switch  provided  with  a  main  current  winding  and  a  tension  winding."  F. 
Krupp   Akt.  Gos.     August  20th,  1920.     (168,040.)) 

17.583  "Electric  switches."  A.  P.  I.undberg,  G.  C.  Lundberg,  P.  A. 
I.undberg   and   G.  Pegg.     June  'JSth.   19-21.     (181,985.) 

18,215.     "  Methods  of  coaling    —    ""  '    •'"      '' 

similar   material."     British  Tho 
July  5th,  1921.     (181,989.) 

19,258,     "  Electric    door  protecting  ala 
(182,002,) 

19,520,    "  Electrically  heated  appliance 
1920,     (\72.S02.) 

19  9-28  "  Incandescent  electric  lamps,"  F,  H.  Eeles  ami  A.  J.  Barnelt. 
July  25th,  1921.     (182,007.)  ,       ,  .   ,,  ,    ,  ,.,.•.. 

22  910  "  Constroeiion  of  rotors  for  high-spi!ed  dynamo-electric  machines. 
Akt.  Ges.  Brown,  Boveri  et  Cie.    September  9th,  1920.     (168,883.) 

25,699.  "  Electric  incandescent  la 
manufacture."  Patent  Treuhand  G 
ber  20th,   1920.     (171,974.)  ,-     n    „.  ..        r^  .  v.  , 

27,0.53.     "Auxiliary   sparking    unit    for  spark    plugs.        t-.   E.  Wade.     October 

''27'689^' "  Telephone  systems."    J.   E.  Pollak   (Siemens  &  Halske   Akt.  Ges.).  . 
October   18th.  1921.     (182,049.)  

33,109.     "  Apparatus    for    dressing    railway,    Iramway    and    like    rails,  F. 

Krupp   Akt,    Ges,     April   30th.  19-21.     (179,507.) 
1922. 

1.129.     "  (electrical    Ignition   apparatus."       R.    Bosch    Akt.    Ges.       February 

'^n'lS.?^' "  Kot''a'ry  pump."  Metropolitan. Vicken  Electrical  Co.,  Ltd.  May 
10th!  1921.     (179,916.) 
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LONDON  ELECTRICITY  SUPPLY  AND 
THE   L.C.C. 


The  report  of  the  Special  Committee  on  Electricity 
Supply  submitted  to  the  London  County  Council  meet- 
ing of  July  4th  is  a  document  which  defines  in  an  in- 
structive way  the  attitude  of  that  body  to  any  proposals 
made  to  reorganise  and  improve  the  electricity  supply  of 
London.  The  document  was  not,  ona  imagines,  designed 
as  an  act  of  self-revelation,  but  it  serves  that  purpose 
all  the  better. 

And  it  is  a  revelation  which  may  well  astound  and 
perplex  the  reader  who  finds  that  the  London  County 
Council,  the  nearest  thing  to  a  representative  central 
governing  body  vouchsafed  to  London,  puts  right  into 
the  background  the  first  interest  of  its  constituents  in  the 
subject  of  electricity  supply.  This  interest,  the  supreme, 
immediate,  and  permanent  interest  of  the  inhabitants  of 
this  great  area,  eight  million  people,  nearly  one-fifth  of 
the  population  of  Great  Britain,  is  a  more  abundant  and 
a  much  cheaper  supply  of  electricity  than  that  now  pro- 
vided. It  is  unnecessary  to  tell  the  readers  of  the 
Electric.\l  Review  what  benefit*  will  accrue  to  London 
if  and  when  this  need  is  met. 

The  L.C.C.  takes  a  quite  diSerent  view.  The  Report 
mentioned  deals  with  two  particular  subjects.  The  first 
is  the  consent  oi  the  Electricity  Commissioners  to  the 
erection  of  the  County  Company's  stiition  at  Barking. 
The  L.C.C.  has  opposed  the  granting  of  this 
consent  from  the  first  moment,  and,  finding  the 
consent  given  despite  its  opposition,  still  cavils 
at  the  terms,  and  "regrets,  "  in  the  words  of 
the  Report,  that  the  consent  sliould  have  been  given 
before  a  Joint  Electricity  Board  for  London  has 
been  set  up.  The  jj.C.C.  is  a  "  bad  loser.""  It  is 
an  open  secret  that  the  Commissioners'  consent  would 
have  been  given  two  years  ago  but  for  the  opposition 
ot"  the  L.C.C.  The  L.C.C.  considers  itself  better  quali- 
fied than  the  Electricity  Commissioners  to  decide  \\hat 
is  the  proper  policy  for  London  electricity,  well  quali- 
fied, as  everyone  admits  that  body  to  be.  to  do  the  work 
for  which  it  was  established. 

The  Report  referred  to  makes  it  quite  clear  how  this 
conflict  of  opinion  arises.  The  Electricity  Commis- 
sioners have  one  chief  duty,  it  is  that  pointed  out  to 
them  in  the  1919  Act,  to  promote  a  "  cheap  and  abun- 
dant supply  of  electricity."  The  L.C.C.  takes  a  differ- 
ent view ;  it  comes  out  again  and  again  in  this  Report. 
\x,  is  the  appointed  purchaser  of  the  London  companies 
at;  so  near  a  date  as  l!)'il.  It  ii;is  expressed  its  willing- 
ness to  allow  a  joint  electricity  authority  to  succeed  to 
this  purch;iso  right,  and  one  cannot  blamo  it  for  seeking 
t-j  preserve  ti\o  benefits  of  that  right  for  its  prospective 
successor.  But  that  is  not  the  first  public  interest; 
it  is  fn  the  second  rank  at  best.  Yet  the  Report  puts 
forward  as  its  re.ison  tor  objecting  to  tlic  County  Com- 
pany's proposals,  and  to  certain  provisions  of  the 
Commissioners'  con.sent  thereto,  that  these  will  "  preju- 
dice the  position  "  of  the  purchasing  autiiority.  What 
this  really  means,  so  far  as  one  can  judge,  is  that  the 
purchasing  authority  will  have  more  to  buy  and  will 
therefore  have  more  to  pay  for.  It  might  surely  have 
occurred  to  tho  Special  Committee  of  the  L.C.C.  thiit 
under  the  terms  of  purchase  set  out  in  Section  2  of  the 
188S  Act,  tho  purch.aser  will  get  the  properties,  bought 
at  an  extremely  f.avourable  price,  without  jiddition  for 
proepective  profits,  and  the    more    there    is  to  buy  the 
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bigger  and  the  better  the  business  bought.  The  L.C.C. 
has  delayed  the  erection  of  the  County  Company's  sta- 
tion for  two  years.  It  has  by  that  time  deferred  the 
date  at  which  that  company's  actual  and  potential  con- 
sumers will  get  the  benefit  of  that  station,  and  if  the 
people  so  deprived  could  be  made  to  realise  what  the 
L.C.C.  has  done  for  them,  they  would  let  their  members 
know  in  a  very  definite  way  their  opinion  of  the  notions 
of  "public  interest"  which  have  been  put  in  the 
forefront. 

The  other  matter  dealt  with  in  the  Report  is  the  Com- 
missioners' inquiry  into  the  application  of  the  S.E.  &  C. 
Railways  and  the  West  Kent  Electric  Co.  to  erect  new 
stations,  both  intended  to  supply  the  S.E.  &  C.  Railway 
load.  Now,  one  can  understand  that  the  L.C.C,  as  a 
guardian  of  the  public  interests,  instructed  counsel  to 
attend  this  inquiry  and  to  put  its  views  before  the 
Commissioners.  WTiy  it  should  have  opposed  the  West 
Kent  Company's  application  in  toto  is  not  clear. 
That  it  should  have  asked  the  Commissioners,  if 
they  saw  fit  to  grant  the  application,  to  attach 
conditions  to  it  is  reasonable.  But  the  attitude 
and  utterances  of  counsel  for  the  L.C.C.  on  other 
points  were  more  amazing.  He  acted  under  instructions, 
and  there  can  be  no  personal  reflection  upon  him. 
In  the  course  of  the  inquirj'  the  County  of  London 
Company  put  forward  an  offer  to  supply  the  railway 
load  from  the  Barking  station.  Counsel  for  the  L.C.C. 
cross-examined  the  witness  for  the  County  Company  far 
more  severely  than  did  counsel  for  the  railway  company, 
and  in  his  speech  besought  the  Commissioners  to  do 
nothing  which  would  permit  such  a  supply.  He  sug- 
gested that  it  would  be  an  infraction  of  the  terms  of  the 
Commissioners'  consent  to  the  Barking  scheme,  \vhich  one 
would  have  thought  the  Commissioners  capable  of  look- 
ing after  for  themselves.  Again,  why?  Because  such 
an  extension  of  the  Barking  business  would  "  prejudice 
the  position  of  the  purchasing  authority,"  and  would 
fetter  the  future  joint  electricity  authority  in  its 
policy.  Not  until  the  very  end  of  his  speech,  and  then 
only  in  reply  to  a  direct  question  from  the  Chief  Com- 
missioner, did  counsel  say  that  his  instructions  were  that 
the  Council  offered  no  objection  to  the  erection  of  a  sta- 
tion by  the  railway  companies  for  their  own  supply. 

These  two  things  must  be  taken  together.  It  is  a 
duty  of  the  Commissioners  to  direct  the  early  policy  of 
the  Joint  Electricity  Authority ;  the  Commissioners  have 
already  plainly  stated  that  it  is  in  the  interests  of  the 
London  supply  that  the  railway  loads  shall  be  taken  by 
stations  for  general  supply;  and  the  L.C.C.  has  stated 
that  it  concurs  generally  in  the  Commissioners'  expressed 
views.  Yet,  on  the  very  first  occasion,  it  strongly  sup- 
ports a  radical  departure  from  the  policy  deliberately 
selected  by  the  Commissioners,  and  offers  the  strongest 
opposition  to  proposals  entirely  consistent  with  these 
views.  It  goes  so  far  as  to  threaten  the  Commissioners 
that  if  they  decide  against  the  Council's  views,  it  will 
gravely  consider  withdrawing  the  L.C.C.  support  and 
assistance  from  the  constitution  of  a  joint  electricity 
authority,  and  throw  the  tormented  affair  of  the  future 
electricity  supply  for  London  back  into  the  melting  pot. 
In  short,  if  London  electricity  reorganisation  is  not 
to  be  carried  out  as  the  L.C.C.  dictates,  the  people  of 
London  may  wait  until  the  Greek  Kalends  for  the 
cheap  and  abundant  supply  which  they  eorely  need. 

The  L.C.C.  in  this  matter  is  labouring  under  an 
obsession  which  obscures  from  it  the  real  public  interest, 
the  only  permanent  and  supreme  interest — that  of  the 
consumer. 

It  is  perhaps  a  phase  of  the  municipal  v.  company 
controversy  which  has  damaged  electrical  enterprise, 
and,  of  couree,  the  consumer,  for  nearly  forty  years, 
and  which  might  have  been  allowed  to  die  after  1919. 
It  is  of  immensely  greater  importance  to  the  consumer, 
and  that  mea.n8  to  the  whole  community,  that  there 
shall  be  good  service,  than  that  the  service  shall  be  given 
by  one  or  another  kind  of  undertaker.  Council  or 
company,  Tom,  Dick,  or  Harry,  the  community  interest 
is  in  good  service.     Names  don't  count. 


Conflicting    reports  have   been  i  ur- 
Spaia's  Tariff     rent  regarding  the  outcome  of  the  tariff 
Wall.  dispute  between  France  and  Spain,  and 

the  actual  effect  of  the  settlement,  if 
ratified.  In  Paris  those  who  negotiated  the  arrange- 
ment claim  that  it  is  based  on  the  principle  of  recipro- 
city. Spanish  manufacturers  urge  that  it  substantially 
weakens  the  protection  that  is  essential  to  their 
prosperity.  Indeed,  it  was  believed  in  Barcelona  that 
Catalan  industrialists  would  prove  sufficiently  impor- 
tunate to  prevent  the  Government  at  Madrid  from  sign- 
ing the  agreement.  A  section  of  the  Press  regards  the 
pact  as  the  last  straw,  which  will  break  the  back  of 
British  trade  in  Spain,  because,  after  many  months  of 
almost  prohibitive  duties  on  United  Kingdom  goods. 
Britain  has,  it  is  said,  now  lost  to  France  the  position  of 
most-favoured  nation.  Thus  far  we  have  been  talking 
of  reports.  Now  let  us  state  the  facts.  The  situation  is 
of  special  interest  to  our  readers  because  amongst  the 
concessions  granted  to  France  is  a  substantial  reduction 
ia  the  import  duty  on  electric  motors.  The  truth  is  that 
at  present  our  exporters  of  electric  motors  and  of  the 
other  goods  covered  by  the  new  Franco-Spanish  conven- 
tion— which  has  now  actually  been  signed — are  in  a 
better  position  than  they  have  been  for  some  time,  for 
the  simple  reason  that  a  most-favoured-nation  arrange- 
ment still  exists  between  this  country  and  Spain,  and 
consequently  we  benefit  by  all  reductions  in  tariff  rates 
which  are  granted  to  any  other  country.  That  is  the 
position  at  the  moment  of  writing.  A  change  may  have 
tiaken  place  by  the  time  these  lines  appear,  for  a  new- 
agreement  has  been  under  discussion  for  many  months. 
This  may  possibly  annul  the  most-favoured-nation  prin- 
ciple. British  traders  with  Spain  are  asking  why  there 
should  be  so  much  delay  in  concluding  arrangements  by 
which  their  business  may  be  placed  on  a  definite  basis, 
whilst  ;. France  has  obtained  a  settlement  and,  it  is 
rumoAed,  a  convention  with  Germany  is  almost  con- 
cludecr.  The  reason  may  lie  in  the  fact  that  Britain  has 
carried  on  no  tariff  war  with  Spain,  as  France  and  Ger- 
many have,  becatise  we  liave  no  effective  weapons  with 
which  to  wa<jre  it. 


It  is  both    interesting    and  useful  to 
Domestic         obtain  expressions  of  opinion  from  the 

Appliances  and  public  in  matters  mutually  affecting 
the  Cost  of  them  and  the  electrical  industry.  The 
l-lectricity.  reasons  for  the  comparative  neglect  of 
domestic  electrical  appliances,  in  spite 
of  their  admitted  advantages,  are  generally  well  known 
to  the  industry,  but  the  subject  has  recently  been 
ventilated  in  the  columns  of  The  Times,  and  a  brief 
review  of  the  correspondence  may  be  beneficial. 
The  matter  was  opened  by  a  letter  regretting 
that  the  British  housewife  should  be  .so  unenter- 
prising as  not  to  adopt  electrical  labour-saving 
devices  in  her  home.  This  drew  a  number  of  replies  in 
which  the  reasons  for  her  attitude  were  given,  including 
the  following:  the  initial  cost  of  these  appliances;  the 
lack  of  hire-purchase  systems ;  insufficient  electrical  edu- 
cation by  exhibitions,  &c.  ;  the  complication  of  electricity 
tariffs;  and,  of  course,  the  high  price  of  electricity  and 
electrical  installations.  Subsequent  letters  centred 
around  the  last  points.  Two  or  three  correspondents 
expressed  their  inability  to  understand  why  "power" 
charges  should  be  lower  than  those  for  lighting,  and 
this  shows  that  there  is  ample  scope  for  explanations 
similar  to  that  recently  issued  by  the  Woking  Electric 
Supply  Co.  (mentioned  in  our  issue  of  July  7th),  which, 
while  dealing  with  the  necessit}'  for  the  minimum  charge, 
could  easily  be  extended  to  cover  the  other  question. 
The  separate  circuits  for  lighting  and  power  were  ob- 
jected to,  and  one  or  two  correspondents  favoured  the 
adoption  of  a  "two-part"  system  based  on  rateable 
value  or  floor  area,  which  would  also  eliminate  the 
tariff  complications  which  the  householder  often  find* 
BO  difficult  to  understand.     Yet  another  letter  advocated 

the    remission    of    the   burden    of    installation    expense 

which  the  consumer  has  to  bear. 

All  these  questions,  we  believe,  are  receiving  attention. 
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but  there  is  still  u  need  for  a  iiioru  guiierul  recoyiiitiun 
of  thu  disability  under  which  oluutrieity  labours  while 
tht'su  matters  are  iiUowed  to  go  unremedied.  To 
Mltem|it  to  <lraw  up  a  uniform  scheme  is  no  doubt  out 
(if  the  ([ucstiun  owing  to  the  lack  of  uniformity  in  local 
conditions.  Xevcrthei»?ss  we  believe  that  each  untler- 
takiiig  might  "  do  its  bit  "  by  instituting  at  least  one 
of  the  following  necessary  reforms: — A  two-jjart  tariff; 
'■  free  "  wiring,  i.e.,  gradual  repayment  of  cost  by  the 
consumer;  a  comprehensive  hire  or  hire-purchase  sys- 
tem (in  conjunction,  periiaps,  witii  local  contractors); 
a  more  generous  extension  of  mains;  and  a  scheme  for 
the  edue:itinn  of  c(jnsumers  or  prospective  consumers. 
Til  uii;c  the  I'eductioH  of  the  price  of  energy  would  be 
i  upeviludiis.  a-i  this  is  one  of  the  sujiply  engineer's 
(ibjecl  ■;  iti  life. 

Wio    liave    previously    conuuented     on 
Labour   Repre=    the  claim   of   Lal>our   to   Ije  represented 
seniation  un      cm    tlie    Joint    Electricity     Authorities, 
J.li.A.'s.  and   we  took  the  view  that   as  the  elec- 

tricity supply  industry  was  so  compre- 
hensively organised  industrially  under  the  Whitley 
('ouneils  there  wa.s  no  call  for  representation  on  the 
.J.E.A.'s.  However,  in  tiie  Electricity  (Supply)  Bill 
tiiei'e  has  now  been  introduced  a  clause  which  makes 
sucli  rejiresentation  permissilile.  The -original  amend- 
ment put  f(u-ward  was  th.at  "  organisations  "  represent- 
ing persons  employed  in  the  industry  should  lie  entitled 
ti  seats  on  the  .[.E..\.'s,  luit  tliis  amendment  was  with- 
■  Irawn  and  a  new  clause  agreed.  This  new  el.iuse  pro- 
vides tliat  the  ■'  interests  "  (referred  to  in  the  1!)1!)  Act) 
which  may  be  represented  on  the  Joint  Electricity 
Authorities  shall  be  read  as  "including  the  persons 
employed  in  connection  with  the  supply  of  electricity." 
The  new  clause,  as  we  have  mentioned,  is  entirely  per- 
missive, and  rciu'esentation  is  left  as  a  matter  wliicii 
may  or  may  not  be  included  in  a  scheme  for  a  J.E.A. 
Up  to  tlie  present,  none  of  the  si.'licmes  lias  included 
sucii  representation,  and  in  vit'W  o:  the  fact  that  tlie 
National  Industrial  t'omicil  for  the  industry  is  the 
supreme  and  (piasi-legal  b<.idy  f<ir  dealing  with  all  in- 
dustrial (piestions,  there  would  seem  to  be  no  oi'casion 
for  making  anj-  alteration  in  tlie  present  policy.  More- 
over, a  further  anomaly  would  be  introduced  Ijy  such 
representation  of  the  Trade  I'liions,  since  the  repre- 
sentation must  be  of  the  persons  in  the  area  employed 
in  the  industry  and  not  in  any  way  reiiresentiug 
"organisations,"  that  is.  Trade  I'lii.iiis.  .Mtogctlier 
the  only  proper  way  to  give  repiesentat i<in  seems  to  be 
by  jirovidiug  a  seat  for  a  member  of  tlie  jiarticillar  Dis- 
trict Industrial  Council  for  the  area  concerned,  who 
would  act  on  tlie  Joint  Electricity  Authority  as  a  kind 
of  liaison  officer  between  the  two  bodies.  This  would 
also  cover  another  provision  of  the  same  new  clause  in 
the  Hill  which  states  that  the  scheme  may  lay  down  tlie 
eouditions  of  eniphiyment  of  persons  employed  by  the 
J.E.A.  since  this  matter  is  again,  of  cour.se,  tlie  parti- 
cular domain  of  tiie  District  Industrial  Council,  lie- 
presentation  of  this  kind  miglit  the  more  readily  be 
given  since  the  vniious  industrial  districts  under  the 
Whitley  scheme  roughly  eniiieidc  with  the  districts  de- 
bniited  by  the  l<>lectricity  Commissioners  for  .biint  Elec- 
tricity .\utliorities  (or  equivalent  bodies). 


Tn.AT  a  cert;iiu   deeree  of   restoration 
Central  lias  been  effected   in    Central    Europe    is 

Ihiropean  apparent  from  three  official  reports  thai 
Keconstriiction.  have  recently  been  issued  by  the  Depart- 
ment of  Overseas  Trade.  They  deal 
with  countries  where  difticulties  due  to  the  low  rate  of 
exchange  for  their  cuj-i-eiicy  have  lieeu  a  gi'e.at  obst.iele 
ti  foreign  trade,  at  any  rate  with  liritaiu,  the  I'liiteil 
States  and  Switzerland. 

ileferring  first  to  Ixtimania,  a  country  whose  agrieiil- 
tiir.al  resources  are  such  that  a  succession  ot  two  or  (luce 
good  harvests  would  mean  a  substantial  recovery  in 
)iiirehasing  power,  it  is  satisfactory  to  know  th.-it  llic 
Oovernment  is  actively  endeavouring  to  ])lace  its  exist- 
ing indebtedness  mi  a  satisfactory   basis.     At  the  time 


.Mr.  Adams,  the  Commercial  Secretary  at  iiukarest,  re- 
vised his  report  (April,  l'J:i2),  no  reason  could  be  seen 
for  any  rapid  rise  in  the  value  of  the  leu  in  Kumaniu  or 
in  its  international  iiuotation.  I'ro.spects  may  have  iiii- 
proveil  slightly  since,  but  not  materially.  He  advocated 
the  removal  of  the  restrictions  upon  the  petroleum  in- 
ilustry  and  the  freeing  of  export  trade.  In  the  latter 
connection,  something  has  since  been  done,  i.e.,  the  lift^ 
ing  of  the  embargo  on  exports  of  certain  cereals. 

With  regard  to  Hungary,  foreign  trade,  hampered 
though  it  has  been  by  the  difticulties  of  exchange  and  re- 
strictions in  the  form  of  import  and  export  licences,  has, 
according  to  the  Commercial  Secretary  at  Budapest, 
shown  a  distinct  improvement  on  the  previous  year.  He 
observes  that  British  business  men  have  shown  excep- 
tional keenness  to  take  advantage  of  every  ojiportiinity  ;  ■ 
they  liavo  been  at  pains  to  fiml  out  what  customers 
rer|uire.  and  have  done  evei'vthing  possible  to  meet  their 
wishes.  There  are  signs  that  Hungarian  industries, 
despite  serious  setbacks,  have  turned  the  corner,  and  the 
prospects  for  the  future  are  encouraging. 

In  Poland  much  progre-ss  has  taken  place.  Poland's 
1  atural  assets  liave  been  considerably  increased  recently 
liy  the  incorporation  of  a  part  of  I'pper  Silesia,  with  its 
rich  mining,  metallurgical,  engineering  and  chemical 
industries.  Sdund  economic  measures  have  been  intro- 
duced by  the  iioverunient.  ;ind  these,  coupled  with  the 
natural  benefits  of'a  good  harvest,  have  improved  the 
eiiinomic  position.  The  Commercial  Secretary  ot  War- 
saw points  out  that  the  process  of  consolidation  has 
befiuii,  and  tlie  country  has  given  proofs  of  the  capacity 
t.i  become  self-supporting.  All  these  developments  give 
hope  that  more  business  such  as  the  recent  contract  for 
ail  electrically-driven  cotton  mill,  will  before  long  be 
placed  in  this  country. 


The    manner    in    which    the    Eastern 
The  liasterii      .Vssociated  'I'eleiiiaph  Comjianies  signal- 
Telegrapli         ised  the  liftieth  anniversary  of  their  iu- 
Juhilee.  ci)r|)oration  mi  .Monday  last  was  worthy 

of  the  occasion  and  of  the  huge  organi- 
s.ition  wiiich  owns  I'iO.OOl)  miles  of  submarine  cable. 
representing  a  capital  of  nearly  2.")  millions  sterling,  and 
eiiiiiprising  four-tenths  of  tiie  cable  system  of  the  world. 
The  bamiuet  and  fete  which  were  held  at  the  Hoyal 
Botanic  (lardens  were  planned  on  a  scale  of  the  most 
l;i\isli  hospitality,  and  the  entertainments  pr<ivided  were 
as  diversilied  as  they  were  excellent,  whilst  the  illumina- 
liiins  ill  the  ganleiis.  employing  many  thousands  of 
"  ligliting  points,  '  wen*  extremely  effective,  and  the  dis-' 
play  of  fireworks  was  not  merely  brilliant  but  even  thrill- 
ing—all  Loudon  heard  the  heavy  reinirfs.  and  it  is  s.iid 
iliat  many  jieople  tluiiiglit  an  air  raiil  v.as  in  progress. 
'i'o  eriiwn  all.  the  weatlier  was  all  that  could  be  wished. 
Coiuiialiil  iliiiii-;  are  due  to  the  Eastern  Comjianies,  not 
iinlv  ill  respect  of  the  completion  of  their  first  half- 
eeiitiirv  as  all  incorporated  body,  but  also  on  their 
adiiiiialily  suceessfiil  celebration  of  that  noteworthy 
event. 

It  will  not  be  forgotten  that  the  electrical  industry  was 
fniiiided  upon  telegraphy,  which,  50  years  ago.  was  in 
fait  the  industry  itself:  and  the  manufacture  of  suh- 
iii.iiine  cables,  which  was  begun  in  1S50  in  this  country 
alone,  provided  tlie  cx|)erience  which  rendered  ICiiglaml 
pre  eiiiincnt  in  the  manufacture  of  insidated  cables  for 
eleeliie  lighting  and  |iower,  a  position  which  she  still 
ret, I  ins.  The  spirited  article  by  .Mr.  Bolaml  Helfort. 
whieh  is  eiineludcd  ill  this  issue.  brieHy  reviews  the 
rniiiantic  history  of  submarine  telegra]ihy,  and  recalls 
the  names  of  some  of  the  groat  tclegrajdi  pioneers  whose 
work  has  so  largely  contributed  to  the  establishment  ami 
maintenance  of  the  greatest  Empire  that  the  world  has 
ever  seen. 

This  is  a  year  of  jubilees.  The  Society  of  Telegrajdi 
iMigineers,  now  the  Institution  of  Electrical  Engineers, 
has  already  most  fittingly  commemorateil  its  first  iiieet- 
iiig,  which  was  held  in  1872.  It  will  shortly  be  the 
)'.rivilegc  of  this  journal,  which  was  establisheil  in 
November  of  that  year,  likewise  to  celebrate  its  jubilee, 
in  its  own  way.  0 
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SOME     PRODUCTS    OF    THE     ELECTRIC    CONSTRUCTION     CO.,     LTD. 


AMoxfiST  the  works  tlirowii  open  to  members  of  the  years  to  its  age — amoiifrst  its  employes  there  ai-e 
I.M.K.A.  at  the  reeent  Convention  was  that  of  tlie  Elec-  some  whose  service  dates  from  the  first  day  that  tlu>  wcirks 
trii-  Construction  Co.,  Ltd..  of  Wolverliampton.      As  we         opened  its  doors,   and  who  are  not  yet   ohl  incii.      Simc 
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mentioned  in  connection  with  tiie  Convention,  this  com- 
pany represents  one  of  the  earliest  electrical  nianiifactnr- 
iii;jr  concerns,  derivinjr  its  oritrin  from  the  firm  of  Elwell- 


I'lr,    .',.      K.CC.  Will, IN. 1  Si  1 

Parker,  Ltd.,  which  was  establisiicd  in  ISMO.  It  is  signi- 
ficant of  the  youtii  of  tiie  electrical  industry  that  a 
pioneer  company  such  as  this  should  still  connt  only  42 


that  day  extraordinaiy  jirogress  has  been  made  in  every 
branch  of  the  industry,  and  the  "  E.C.C."  has  borne  its 
share  in  the  onward  march  of  enterprise  and  invention  : 
it  can  look  l)aek  upon  great  engineering  achievements 
which  have  made  history,  and  to-day.  as  thouj^h  endowe  1 
with  perpetual  youth,  it  retains  its  plai-e  in  tlie  front 
r.nik  of  British  electrical  firms,  relying  oidy  upon  it< 
I'wii  strengtli.  and  looking  confidently  to  the  future  pros- 
1  crity  of  tlie  electrical  intlustry. 

.\s  becomes  a  concern  witli  so  long  and  ImiKiuralile  ;i 
record,  the  relations  between  the  management  ami  thi' 
w(irk])eople  are  exceptionally  i-ordial,  and  tlie  interests 
ill'  the  latter  are  the  sjiicial  care  of  the  f<irmev.  During 
ihe  recent  hibour  truiibles,  the  Electric  Conslructioii 
('Miii|iany  einlcavonrcil  to  pr<ivide  cmiihiviiicnt  fur  as 
inanv  of  its  workers  as  possil)lc.  with  a  lai'ge  measure  i  •' 
-nccess.  a!id  on  the  occasion  of  our  visit  to  tlie  Hushliury 
v.urks  d\iring  the  Convention  we  saw  a  variety  of  m.-i- 
chines  and  a]i))aratus  in  course  of  manufacture,  ranging 
t'rom  wireless  telegraphv  to  steel-works  machinery.  The 
ucirkshiips  ;ire  well  equipped  with  up-to-date  machiin 
tiKils,  and  a  noticeable  feature  was  tiie  extreme  caic 
Uistiiwed  upon  the  ])reparation  and  .•ijiplieatinn  of  the  in 
siilating  materials,  as  well  as  the  thorougliness  witli 
which  tlie  processes  of  impregnation  and  baking  of  wind 
ings  were  carried  out. 

A  batch  of  fiO-h.p.  E.C.C.  motors  for  drivitii;-  live-ro]l> 
in  one  of  the  mills  of  the  Steel  Comiiany  of  Scotland  was 
ri'cently  completed,  and  one  of  these  is  illustrated  in 
figs.  1  and  2.  It  will  be  seen  that  the  machine  is  of  very 
substantial  construction,  of  tlie  totally  em-losed  l-jiole. 
d.c.    type,    anil    provided    witli    a    double-ended    shaft. 
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Accessibility  of  parts  is  a  special  feature  of  the  design, 
the  ease  with  which  the  aniiatiire  and  bearings  can  be 
removed  being  obvious  from  ihe  illustration,  fig.  2. 

Fig.  3  shows  an  a.c.  motor  for  a  Lancashire  cotton 
mill;  tiiis  machine  is  rated  at  7.50  h.p.,  at  500  r.p.m., 
and  is  built  for  140  volts,  .50  cycles,  three-phase,  with  .i 
grooved  jjulley  for  driving  by  ropes. 

A  new  standard  type  of  d.c.  machine  is  illustrated  in 
fig.  4,  which  shows  a  ;iO-kW  motor-generator,  transform- 
ing from  GOO  to  220  volts;  and  fig.  5  is 
a  view  of  a  standard  motor-generator 
set  of  which  many  examples  have  been 
supplic<l  to  the  Equipment  and  Engi- 
neering Co.,  Ltd.,  for  arc- welding 
work,  the  generator  of  this  machine 
having  a  .special  differential  compound 
wiiuling,  and  an  inductive  diverter  for 
adjusting  the  compounding  to  suit 
varying  welding  currents  from  50  to 
250  amperes,  at  .35  volts  (the  diverter 
will  1)6  seen  between  the  yokes). 

A  specially  interesting  motor  alter- 
nator is  shown  in  fig.  6  ;  this  is  destined 
for  tlie  Manche.ster  Corporation,  for  use 
in  connection  with  cable  testing  at  the 
Barton  power  station.  The  alternator 
is  designed  for  an  output  of  2,000  kVA 
at  G,600  volts,  50  cycles,  single-phase, 
witli  a  leading  power  factor  ranging 
from  zero  to  0.02;  it  is  driven  by  a 
44:0-V  niotor  of  250  h.p.  at  500  r.p.m., 
and  is  provided  with  its  own  exciter. 
Figs.  7  and  S  show  respectively  the 
stator  and  rotor  of  this  set. 

Several    single-pliase    high-frequency 
motor-alternator  sets  for  use  in  connection  with  wireless 
installations,  generating  at  a  frequency  of  from  -'iOO  to 
500  cycles  per  second,  were  also  seen  in  the  works. 

Mr.  Will  M.  Furniss  is  the  manager,  in  succession  to 


THE     GLASGOW     TRAMWAYS. 


.\ N.N  UAL   UeCOKT. 

Thk  iinmial  report  of  the  Corporation  tramways  for  the  year 
ended  May  .'ilst,  ]9'2'2,  contains  a  mass  of  statistics  relative  to 
every  phase  of  working;,  l)ut  from  this  emerges  the  fact  that 
thr  year'.s  operation.s  proved  eminently  sati.sfactory,  enabling 
thi'  Committf-e  not  ordy  to  extinguish  the  balance  of  the 
l'.III)-'i(l  (Icfiiit,  but  also  to  carry  forward  a  sum  of  £UO,m). 
The  icvciiiic  of  £'-2,3.5fl,7.i3  wa.s  slightly  lower  than  that  of  the 


Fui.  G.— Motor-Alti;i!Natoi!  oi-  ■J.r.iid  1<VA  at  I'.^m  V. 

previous  year  (.i'2.39'2,854),  but  the  working  expenses  decreased 
in  greater  projiortion.  the  figures   for    the    two    years    being 

fi,937,(Xi6  and  ,f l,sri-l,(i."i2  icspectivelv.  The  gross  profit  was 
thus  ,£54fl. 101,  as  ii-:iii;>t  f  I  m.7.H,>^  in  1920-21.  Tlie  principal 
divisions  of  Ihe  cniu'miIiIui!'   ^iile   of   the   revenue'   nccount  all 


Fig.  7. — Statoii  of  '2.(iO0-kVA  Ammminatok. 


vroi!  oi-  .AirrnNATOR. 


the  late  Mr.  Builoch,  and  Me  tender  our  thanks  to 
him  for  the  courtesies  offered  us  on  the  occasion  of  our 
visit,  as  well  as  to  the  chief  engineer,  .Mr.  Tonkinson,  fiu- 
photographs  and  particulars  of  the  ajiparatus  described 
in  this  article. 


Photograph  Drying  Machine. ^Two  yoim.c;  London  engi- 
neers, both  keen  photographers,  have  succeeded  in  prodiicmg 
,1  machine  which  dries  a  photographic  print  in  four  mimiles. 
The  drying  is  done  by  means  of  an  electrically-hciitcd 
ahsorlient  "  blanket,"  and  at  the  end  of  four  minutes  the 
print  is  automatically  eiected,  perfectly  dry  and  uncurled, 
into  a  tray.  While  it  takes  four  minutes  to  dry  a  single 
print  the  machine  can  take  a  batch  at  a  time.  By  being 
continually  "  fed  "  more  than  3,000  prints  an  hour  c:in  be 
perfectly    dried",    says  the    Evening    Ntics. 


.showed  decreases.  Tratiic  expenses  fell  from  fl,01S..501  to 
,i'l,007,3l8;  general  expen.^es  from  .i'2,54.57;^  to  i'-2IS,S2ll; 
general  repairs  and  mainttMiance  from  i'4Gi,i)99  to  i'll3..5'21; 
and  |)0\ver  expenses  from  .t'U19,.5l7  to  ±'16"2,701.  To  the  balance 
carried  to  the  net  revenue  account  was  added  £3.541.  interest, 
making  a  total  of  t'.549.li2-L  Against  this  were  charged  :  Pay- 
ment to  Paisley  District  Tramways  Co..  Ltd.,  for  use  of  lines. 
i'l.i,();i5;  capital  charges,  Ac,  f71.9;W;  nnd  contribution  to 
depreciation  nnd  permanent  way  renewals  fund.  4','^)!1.35(1 : 
leaving  a  net  surplus  of  tM52.724,  comparing  with  i'ln.5.7!>; 
in  the  previous  year.  Part  i>f  the  surplus  (i'-2.73.5)  was  utilised 
to  pay  o(T  the  remainder  of  the  1919-20  deficit,  and  the  rest  was 
appnipriatod  to  the.  "  Common  Ooo<l."  .\  balance  of  i'4tiG,472 
remains  at  the  credit  of  the  depreciation  and  permanent  way 
renewals  fund.  The  capital  account  records  a  capital  exjiendi- 
ture  during  the  .vear  of  .4'')91 .2S."),  making  the  grand  total  ex- 
jKuuled  on  the  syst<>m  f4.tVIG.177.  The  princiiwl  item?  of  the 
year's  expenditure  were : — Eleetrical  eqm'pment  of  lines, 
f  91. 290;  buildings  and  fixtures,  fll8..><m:  and  power  nnd  sub- 
station plant,  .:ei'26,749. 
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The  ti:iijic  returns  show  a  decrease  in  the  number  of 
passengers  carried  from  447.(101,811  to  iii\,'S7iAl'S.  but  an  in- 
crease in  the  number  of  car-miles  run  from  •JO.iKl'2.874  to 
•27,l»'24,.5'29;  the  energy  used  iwr  car-mile  remained  the  same — 
l.li  k\Vli.  The  number  of  double-track  miles  which  the  Cor- 
poration owns,  or  over  wliicli  it  has  running  powers,  was  prac- 
tically KK)  miles  at  the  end  of  the  year.  The  track  was  re- 
newed at  various  places  over  a  total  length  of  "254  miles,  and 
the  exten.sion  from  Netherlee  t<3  Clark.ston  was  oi^ened  in 
Augu.st  last.  Work  was  coimiienced  on  extensions  in  the  fol- 
lowing district.s : — I'rovanmill,  Milngavie.  Millerston,  Coat- 
bridge, Ixindon  Road,  and  from  Annie.sland  to  Dumbarton 
Road  It  is  exjiected  that  the  new  depot  at  Parkhead  ^\ill  be 
completed  during  the  present  .summer:  the  cars  now  housed  at 
\Vhit<^vale  will  then  be  transferred  to  Parkhead.  Whitevale 
is  to  be  handed  over  to  the  Electricity  Department. 


The  output  of  the  Pinkston  station  during  1921-2'2  was 
4i'>.;iy7.7.j4  kW  li,  of  whidh  1, '245,051  was  supphed  to  the  Electri- 
city Department.  The  maximum  load  was  13.50U  kW,  and  the 
load  factor  8;).'23  per  cent. 

An  analysis  of  the  revenue  show.s  that  about  a  third  of  tlie 
total  was  derived  from  lid.  fares,  and  a  slightly  lower  amount 
from  Id.  fares. 

Tlie  report  contains  numerous  diagrams  showing  such 
.statistics  as  tlie  proportion  of  operating  expen.ses  to  receipts; 
the  proportion  of  w'ages  to  receipts;  average  fare  paid;  number 
of  pa.ssengers  carried.  Ac,  from  the  inception  of  the  under- 
taking. Vive,  pages  are  devoted  to  a  .statement  (jf  the  receipts 
for  each  week  of  the  system's  existt>nce.  TTic  highest  weekly 
revenue  in  1894-95  Was  £5,918;  in  19'21-'2'2  the  figure  w'as 
i:.5U,-225. 


AN    ARRANGEMENT    FOR    D.C.    METER    TESTING. 


By    J.  .  B.     WILLINQHAM. 


Kkcext  developments  in  nianufacturin<):  circles  resulting 
in  the  increased  efficiency  of  incandescent  lamps  and 
sundry  domestic  appliances,  together  with  the  reduced 
prices  of  these  commodities,  coupled  with  less  expensive 
and  simpler  wiring  methods,  are  inducing  a  great  luuii- 
l)er  of  snuill  hoiiseiiolders  and  shopkeepers  to  take  advan- 
tage of  the  many  benefits  to  be  derived  from  the  use  of 
electricity.  In  consequence,  the  supply  engineer  is  called 
upon  to  cater  in  many  cases  for  a  class  of  consumer  whose 
load  factor  is  comparatively  low.  This  .specially  applies 
to  residential  areas,  housing  schemes,  and  poorer  class 
dwellings  where  the  B.O.T.  units  sold  are  small  com- 
pared with  the  total  connections  to  the  distributors.  In 
view  of  the  fact  that  in  many  districts  the  number  of 
consumers  coming  under  this  category  is  .steadily  in- 
creasing, the  question  of  periodically  checking  the 
accuracy  of  the  meters  installed  becomes  one  of  great 
importance  to  the  undertaking  concerned.  Although  of 
late  the  "current  limiter  "  has  found  much  favour  in 
some  quarters  (a  system  whereby  each  consumer  is 
charged  a  "  contract  "  rate  over  a  given  period,  corre- 
sponding to  his  maximum  demand),  it  is  doubtful 
whether  this  instrument  will  replace  the  supply  meter  to 
any  great  extent  in  the  near  future.  In  any  case,  it  is 
practically  certain  that  with  the  majority  of  under- 
takings tlie  number  of  small  meters  sent  out  each  year  is 
going  up  by  leaps  and  bounds,  and  measures  have  to  be 
considered  with  a  view  to  adopting  some  method  where- 
by they  may  be  tested  and  adjusted  from  time  to  time. 

Hitherto,  perhaps,  it  has  only  been  considered  neces- 
sary to  replace  obviously  faulty  meters  as  they  are  re- 
ported by  the  meter  reader;  this,  however,  will  give  no 
indication  as  to  the  condition  of  meters  which  irppenr  to 
be  working  all  right,  but  which  may,  if  subjected  to 
ttsts.  show  considerable  errors  in  registration.  The 
conditions  imposed  upon  the  average  meter  are  usually 
pretty  severe,  and  in  order  to  arrive  at  the  true  state 
of  affairs  with  apparatus  of  this  description,  it  is  neces- 
sary to  employ  reliable  instruments  and  accessories,  and 
a  wiile  range  of  current  values  should  be  available  for 
carrying  out  the  work. 

The  use  of  a  standard  meter  coupled  in  series  witli  the 
meters  to  be  tested  usually  entails  a  great  waste  of  time, 
as  it  is  essential  that  tests  be  taken  at  different  loads 
ccrresponiling  to,  say,  .^,  i.  and  full  load  of  the  meters 
under  test  :  then  again,  unless  tiie  stamiard  is  //.«// 
periodically  checked  for  accuracy,  errors  will  be  l)iiuiiil 
to  creep  in. 

It  will,  generally  speaking,  be  found  much  more  satis- 
factory to  use  standard  indiniiiiig  instruments,  and 
when  they  are  employed  for  no  other  purpo.se  than  check- 
ing meters,  and  are  carefully  handleil.  they  will  he  found 
t)  retain  their  accuracy  over  long  jieriods  if  of  gooil 
drsigii.  A  ready  moans  of  easily  adjusting  the  current 
value    is    required,   and   the   test   room   should   be   well 


lighted  and  as  free  fi-(jin  dust  or  fumes  as  possililc.  In 
t:ikiiig  short-time  tests  on  motor  meters,  it  is  imperative 
that  a  reliable  stop  watch  be  used  :  some  stop  watches 
have  starting  and  stopping  ernn-s  which  may  seriously 
afl'ect  the  results  of  the  tests.  .\ny  instrument  which 
leaves  a  .shadow  of  doubt  as  to  its  accuracy  should  lie  at 
once  discarded.  A  little  consideration  vvill  show  that  a 
small  error  in  the  watch,  for  instance,  may  materially 
atlect  the  tests.  Where  the  test  room  is  in  close 
jiroximity  to  a  battery  room,  little  trouble  should  be  ex- 
l)erienced  in  obtaining  any  desired  ampereage.  together 
with    easy    means    of   eontrollinir    and    inaiiitaining    the 


Fiii.   I.— Testing  Boauh  fou  d.c.  Mktkhs. 

ijiagnitiide  of  the  current  constant  for  any  load  over  .■! 
given  time,  this  being  usually  effected  by  utilising  tw( 
or  more  of  the  "  end  "  cells  and  inserting  a  l'(|uid.  m 
other  suitable  variable  resistance  in  series  with  the  staii 
<lard  ammeter  and  meters  to  be  tested  :  this,  of  course 
a]j])lies  to  meters  of  the  ampere-hour  type  (in  tcstim. 
energy,  or  what  are  better  known  as  watt-hour,  m<'U  r~ 
Die  pressure  circuit  should  be  disconnected  from  tlic  tcr 
miirds  and  sejiaralely  excited  by  a  source  of  e.m.f.  fron' 
tlie  remainder  of  (he  liattery.  or  from  the  mains  direct 
tile  pressure  employed  being  maintained  ecpial  to  that 
marked  on  the  name  plate  of  the  meter  undergoing  test). 
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Where,  liowever,  tlie  test  room  is  situated  right  away 
froui  tlie  power  house  and  battery  in  another  part  of  the 
town,  tlio  fixiuf^  up  of  apparatus  for  carryinf;  out  tliese 
tests  calls  for  more  careful  consideration.  ' 

In  contemplating  the  design  of  a  suitable  arrange- 
ment under  such  circumstances,  local  conditions  will,  of 
course,  have  to  be  considered,  and  if  the  accommodation 
is  availalile,  the  que.stion  of  a  motor-generator  or  a  small 
Iiattery  of  cells  miiiht  be  entertained,  but  it  is  advisal)le 
to  kee]i  hiitli  nut  of  the  test  room  projier,  the  former  on 
iirrouiil  of  till'  noise,  while  in  the  latter  case  the  gases 
•^ivfu  iilT  iluriiiL:  diarging  are  detrimental  to  the  instt'u- 
iin'Uts  ami  iiirtcrs,  and  are  certainly  objectionable  to  the 
trstcr. 

The  ('(ilhiwing  is  a  Ijrief  description  of  a  testing  board 
riiiistructed  to  operate  from  the  service  mains  direct,  the 
Mipplv  lieing  .T-wire.  250-500  volts.  The  three  wires  are 
liiiiuijiit  to  three  cartridgo-tviio  fuses  and  thence  to  three 
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Fig.  a.— B.4CK  ok  Testing  Bo.Miii 


single-pole  knife  switches  luountcd  on  the  conticil  panel 
(shown  in  Hg.  1),  current  being  takin  for  test  |)urposes 
lirtwceu  (he  positive  and  neutral  conductors  up  to  al)out 
M  amps.  When  arrangements  arc  uuide  to  load  the  nega- 
tive side  in  order  not  to  seriously  up,set  the  balance  of 
the  system,  suitable  resistances  to  dissipate  the  energy 
arc  shown  mounted  in  their  frame  in  fig.  2;  these  con- 
sist of  a  series  of  "  nets  "  made  up  of  a  special  alloy  of 
resistance  wire  interwoven  with  asbcsto.s.  The  heat  given 
olf  when  loaded  is  fairly  considerable,  but  fortunately  a 
place  was  found  for  them  outside  the  test  room  :  the  I'on- 
ductors  led  out  are  also  asbestos  covered  where  they  enter 
the  frame  work.  There  are  in  all  12  units  mounted  in 
tlie  frame,  each  arranged  to  pass  a  definite  current  at 
250  volts,  as  follows:  six  to  pass  10  amperes,  two  to  pass 
C  amperes,  two  to  pass  ."i  amperes,  and  two  to  pass  2  am- 
peres. The  two  2-am]iere  units  are  each  connected  in 
series  to  a  variable  sliding  rheostat  having  a  tot.-il  resist- 
ance of  3,000  ohms;  these  are  of  the  back-of-board  ]iat- 
Ici-n,  their  respective  control  h;indles  being  shown  on 
cither  side  of  the  panel  (fig.  1)  immediately  under  the 
sjuirle  pole  throw-over  switches.  It  will  be  seen  that 
wide  variations  of  current  values  uuvy  be  obtained  by 
switching  in  any  or  all  of  the  resistance  units  as  a 
'"rough"  load  and  then  iTiakin<>-  final  adjustments  by 
means  of  the  two  i-egidators.  For  loads  of  2  amperes 
and  under,  the  rheostats  are.  of  cotir.se,  used  alone,  the 
current  jiassing  in  the  circuit  witli  all  resistance  in 
equals  about  .OS  amp.  in  cither  regulator,  this  being 
considered  <piilc  low  ennnsxh  for  all  |iractical  purposes. 
I  A  referciiec  to  tig.  3.  showing  the  back  of  the  l)oard,  will 
'-'ive  an  idea  of  the  design  of  tlie  regtilators.  and  also  the 
accessibility  to  tlie  connections  of  the  whole  outfit.  It 
will   further  be   noticed   that    the  framework   is  covered 


with  a  fairly  fine  mesh  wire  netting,  and  that  on  one 
side  a  hinged  door  (also  wire  netted)  is  attached.  It 
may  be  of  interest  to  remark  that  the  board  was  designed, 
erected  and  the  accessories  and  switciigear  assembled  on 
site,  the  overall  dimensions  being  7  ft.  2  in.  high,  4  ft. 
wide  by  4  ft.  6  in.  deep,  the  woodwork  consisting  of  well- 
seasoned  whitewood  stained  and  varnished.  The  scheme 
jjermits  of  two  entirely  independent  tests  being  carried 
out  on  separate  test  benches  at  the  same  time;  this  is 
effected  by  manipulating  the  two  throw-over  switches  re- 
ferred to  above,  the  'switchboard  being  divided,  as  it 
were,  into  two  separate  groups,  each  with  its  own 
selector  switches  and  regidator.  The  position  of  the 
switches,  as  shown  in  the  figure  (that  is,  one  in  the  upper 
contact  and  the  other  in  the  lower  contact),  illustrates 
this  method ;  each  bench  has  now^  a  range  of  0.8 
ti)  45  amps,  by  throwing  both  switches  in  the  one  direc- 
tion (we  willassume  into  the  top  contacts),  the  two 
groups  are  combined,  that  is,  the  one 
bench  has  now  a  range  of  0.08-90  ani- 
]ieres,  the  two  regulators  i{re.  of  course, 
also  eombined;  this  has  the  advantage 
in  that  the  tester  has  a  much  greater 
facility  for  steadying  the  current  on 
the  higher  loads  just  when  it  is  most 
needed.  By  reversing  the  two  switches 
into  the  lower  contacts,  the  other  bench 
is  served  by  me  same  range  of  current ; 
thus  meters  of  a  fairly  large  capacity 
may  be  dealt  with  at  either  bencii,  a 
pair  of  terminals  being  provided  on 
both  for  making  the  necessary  connec- 
tions to  the  meters.  Three  terminals 
for  obtaining  the  desired  pressure  when 
carrying  out  tests  on  watt-hour  meters 
are  also  situated  within  easy  reach,  but 
are  i>rotected  by  separate  switches  and 
fuses  mounted  on  the  board,  and  a  red 
or  blue  pilot  lamp  within  view  of  the 
operator  indicates  whether  either  or 
both  "  sides  "  of  the  system  are 
'■  alive  "  to  the  terminals.  The  utility 
in  the  method  of  being  able  to  in- 
dependently "  divide  "  the  controls  will 
be  apparent,  as  it  enables,  for  instance, 
a  row  of  slot  meters  to  "  run  out  " 
on  one  bench  or  a  group  of  meters  on  ''dial  test'" 
to  be  connected  up  and  left  to  look  after  themselves  while 
the  tester  confines  himself  to  ordinary  work  on  the  re- 
maining bench.  It  will  further  be  seen  l)y  the  arrange- 
ment of  terminals  on  the  selector  switch  panels  that  two 
standard  instruments  may  be  inserted,  thus  enabling  two 
testers  to  work  at  one  time,  each  independently  of  the 
other.  The  pilot  lamp  board  shown  on  the  right  indi- 
cates by  colours  the  load  on  each  group,  so  that  there  is 
little  chance  of  one  man  interfering  with  the  other  dur- 
ing such  tests.  A  voltmeter  (employed  for  testing  watt- 
hour  meters)  controlled  by  a  three-way  switch  giving  the 
jiressure  on  either  side  or  across  the  "  outers,"  a  low 
reading  ammeter  for  arriving  at  the  "  starting  "  cur- 
rent of  the  meters  under  test,  and  an  integrating  watt- 
hour  meter  for  measuring  the  energy  consumed  in  the 
test  room  completes  for  the  most  part  the  general  lay- 
out. The  standard  anmieter.  it  willbe  observed,  is  fitted 
with  a  matrnifying  glass  to  render  a  clearer  vision  of  the 
scale  divisions:  a  "  striplite  "  lamp  is  also  provided, 
but  is  not  shown  in  the  picture. 

Tlie  iji'eat  disadvantage  of  such  a  scheme  is,  of  course, 
the  waste  of  energy  involved,  but  this  is  not  so  pro- 
nounced as  one  woulil  at  first  imagine.  The  records 
show  that  on  an  average  taken  over  a  twelvoinonth, 
ti.35  kWh  is  consumed  for  each  meter  tested,  tlio 
majority  of  the  meters  being  small  service  tyjies,  rang- 
ing from  2J  amps,  to  20  amps,  capacity. 

It  was  considered  advisalilo  to  separately  fuse  oadi 
resistance  unit  on  account  of  tlic  main  fuses  having  to 
be  loailed  fairly  high;  Small  tools  and  instriiment.s  are 
kept  in  the  cupboards  and  drawers,  wliich  are  fitted  w  ith 
lock  and  key.  and  the  whole  board  makes  a  compact 
arranL'ement.  and  has  criven  every  satisfaction  in  prac- 


116 


THE    ELECTRICAL    REVIEWo 


[Vol.  91.     No.  2,331,  JULT  28,  1922. 


tice.  The  reader  no  doul)!  will  bo  able  to  .-ice  many  iiiodi- 
Jications  whicli  could  be  effected  to  suit  any  particular 
range  or  purpose;  for  instance,  the  load  might  be  made 
up  of  incandescent  lamps  instead  of  resistances,  although 
these  are  usually  objectionable  on  account  of  the  glare. 
The  success  in  working  such  a  system  depsnds  to  a  great 
extent  on  the  steadiness  of  the  applied  pressure,  but  in 
anv  case  it  would  be  found  necessary  to  employ  an 
observer  to  watch  the  instruments  in  order  to  make  sure 
that  the  load  was  kept  constant  during  tests. 

In  conclusion,  the  writer  would  like  to  add  that  thanks 
are  due  to  Mr.  J.  E.  Stewart,  M.I.C.E.,  engineer  and 
manager,  the  Llanelly  and  District  Electric  Lighting  and 
Traction  Co.,  Ltd..  for  kindly  consenting  to  the  publica- 
tion of  the  above  jirints  and  jjarticulars. 


ELECTRICAL     ENTERPRISE     IN     CHINA. 


Mu.  J.  W.  Boss,  Canadian  Trade  Commissioner  at  Shanghai, 
recently  sent  to  the  Department  of  Ti-ade  and  Commerce  at 
Ottawa  the  following  leport.  dated  April  10th  last,  dealing 
with  electrical  development  in  China  ;  — 

When  one  considers  the  backward  condition  of  China  in 
some  directions,  the  slow  development  of  modern  industrial 
enterprises  throughout  the  country,  and  the  great  need  lor 
better  transportation  facilities  and  other  improvements,  it  is 
somewhat  surprising  to  observe  the  manner  in  which  electrical 
development  and  installation  has  been  accepted  by  the  Chinese 
people,  and  how  quickly  they  have  adopted  the  electric  current 
in  its  various  methods  of  application  to  their  ditl'erent  needs. 
Shanghai,  of  course,  set  the  fashion  many  years  ago,  and  ail 
provincial  capitals  and  many  of  the  large  cities  have  quickly 
followed  suit,  so  that  wherever  one  travels  in  China  to-day  in 
the  towns  and  cities  of  importance,  electric  light  installations 
will  be  found,  but  it  is  not  only  for  lighting  purposes  that  the 
Chinese  make  u.se  of  the  electric  current,  for  many  small  in- 
dustries in  the  different  towns  employ  the  ciu'rent  for  power; 
this  applies  particularly  to  rice  mills,  silk  fdatures,  small  ma- 
chine shops,  and  other  small  industries.  Nearly  all  the  electric 
light  plants  throughout  China  are  owned  by  stock  companies, 
and  rarely  by  municipalities.  In  Shanghai,  Tientsin,  and 
tlankow  as  well  as  Hong-Kong,  the  electric  light  plants  belong 
to  the  municipalities,  but  in  purely  Chinese  cities  they  are 
owned  l)y  stock  companies.  In  all  the  distinctively  Chinese 
cities  along  the  Yangtsze  river,  electrical  plants  have  been  in- 
stalled, even  as  far  west  as  Chunking,  the  capital  of  Szechucn 
Province,  and  in  addition  many  privatt'  enterprises,  such  as 
cotton  mills  and  flour  mills,  have  installed  small  lighting  plants 
for  their  own  use  in  connection  with  their  mills.  Such  installa- 
tions are  to  be  found  at  Wusieh.  Hankow,  Tsinan.  Tient,sin. 
Tsingtao,  Dairen,  and  at  different  other  points,  and  a  great 
number  in  Shanghai.  With  the  continued  increase  in  the 
number  of  installations  and  the  general  advance  in  industrial 
enterprise  in  different  parts  of  the  country,  it  was  to  be  ex- 
pected that  imports  of  electrical  material  into  the  different 
ports  would  show  a  general  increase  year  by  year,  and  this  has 
been  the  case.  The  figures  of  imports  for  the  past  six  years, 
given  in  Haikwan  taels,  show  clearlv  the  growth  of  this  busi- 
ness as  follows  :  1914,  2,114,400;  1916,  .3,568,700;  1917,  4.378.400; 
1918,  4,307,5.50;  1919,  5,170,100;  and  1920,  6,515,000  Haikwan 
taels. 

Chine.sc  Customs  returns  go  to  show  that  many  counti'ies 
contribute  in  greater  or  less  extent  in  furnishing  China's 
demand  for  electrical  material.  i)ut  the  chief  sources  of  supply 
for  the  past  six  years  have  been  Creat  Britain,  United  States, 
and  .Japan.  Formerly  CJennany  had  a  large  share  of  this 
trade,  but  she  was,  of  course,  shut  out  during  the  war.  In  192(j, 
however,  imports  from  that  countiy  were  valued  at  Ilk.  tls. 
1)8.500,  showing  that  Germany  is  again  coming  back,  and  as 
this  is  one  of  the  lines  of  manufacture  in  which  that  country 
.-pccialiscs,  incTeased  imports  into  China  from  that  source  in 
future  years  may  be  looked  for;  in  fact,  many  evidences  point 
to  a  very  active  participation  by  Germany  in  China's  coming 
requirements  of  electrical  equipment. 

The  range  of  imports  of  electrical  equipment,  although  not 
specially  classified,  comprises  everything  required  in  coniiiletc 
installations  and  in  the  distribiitidii  of  the  current. 

.\11  the  well-known  British,  I'nited  States,  and  .lapancsc' 
manufacturers  are  represented  in  China,  each  of  them  having 
their  own  agents  or  agencies,  and  large  stocks  of  standaid 
equipment,  as  well  as  .small  dynamos  and  motors,  are  carried, 
and  are  constantly  obtainable.  The  demand  is  large  and  the 
market  active  and  expanding;  at  the  same  time,  it  is  a  market 
that  cannot  be  exploited  thiough  correspondence;  to  write 
letters  and  send  out  catalogues  in  the  hoi>e  of  .selling  electiic  ;d 
goods  to  China  would  be  a  sheer  waste  of  time  and  postage. 
On  the  other  hand,  an  active  salesman  carrying  samples  and 
having  special  lines  to  offer  could  no  doubt  make  sales,  for 
•ilmost  anything  can  be  sold  in  China  when  personally  repre- 
.sonted  and  samples  are  shown,  but  the  Chine.se  will  not  pay 
any  attention  to  letters  or  catalogues. 


.\n  interesting  fact  in  the  development  of  the  use  of  elec- 
tricity in  Chma  is  the  number  of  Chinese  who  have  a  W'orking 
kuoxvledgc  of  electrical  mechanics  and  the  general  work  per- 
taining to  the  distribution  of  the  cm-rent,  and  the  usual  repairs 
of  equipment,  wuiug  of  buildings,  &c. ;  in  fact,  it  is  the 
Chinese  who  do  aU  the  w^or'k,  their  direction  and  organisation 
being  under  the  management  of  a  foreign  engineer.  Small 
repairs,  such  as  the  installation  of  fans  and  bells,  the  exten- 
sion of  existing  plant  and  similar  worii,  can  always  be  carried 
out  by  a  Chinese  contractor  at  a  much  lower  cost  than  would 
need  to  be  paid  to  the  large  foreign  engineeiing  firms— conse- 
quently they  do  most  of  this  class  of  work. 

.\s  yet  no  hydro-electric  generating  planti^  have  been  estab- 
lished" in  China,  and  it  is  not  likely  that  any  will  be  for  many 
\ears,  for  the  reason  that  there  are  very  few  sources  of  water- 
power  supply  in  the  country.  Without  doubt  the  Upiier 
Yangtsze  river  is  capable  of  furnishing  many  thou.sand  horse- 
jiower,  but  as  this  .source  is  far  away  from  the  manufacturing 
and  industrial  centres,  there  w'ould  be  little  demand  for  the 
power  even  if  it  were  available,  but  in  the  vicinity  of  the  sea- 
board !ind  the  pre.sent  manufacturing  cities  there  is  no  water 
power  available  for  development,  consequently  steam  is  the 
only  power  employed,  but  fortunately  there  is  an  abundance 
of  coal  in  China  for  this  purpose. 

A  concern  to  be  called  the  Blecti'lcnl  Appliances  Manufactur- 
ing Compiiny  of  China,  has  ieii'iiil\  lieeii  formed,  consisting  of 
Chinese  capital  with  German  m  iijit  liilKjn.  This  organisation 
has  purchased  a  large  tract  of  land  at  Snochow,  ou  the  Shang- 
hai-Nanking Railway,  fifty-three  miles  from  Shanghai.  It  is 
stated  that  the  Hugo  Stinnes  China  Company  are  associated 
with  the  enterprise  and  that  they  control  certain  electrical  , 
patents,  those  of  the  Siemens-Schuckert  Company  and  others. 
It  is  not  very  clear  at  present  what  the  plans  of  this  company 
are,  or  what  they  propose  to  mauufacture,  but  it  is  presumed 
that  they  intend  to  produce  many  of  the  small  cla.sses  of  equip- 
ment, ail  of  which  are  now  unported.  It  is  understood  that 
their  object  in  erecting  these  works  at  Soix-how  is  that  land 
suitable  for  such  large  works  would  cost  a  huge  sum  of  money 
at  Shanghai.  Taxes  at  the  latter  port  would  also  be  very  high. 
Soochow  is  nut  badly  placed  for  factory  purposes;  it  is  on  a 
direct  line  of  railway,  and  has  also  water  connection  by  canal 
to  Shanghai  and  ocean  shipping.  On  the  other  hand,  all 
skilled  labour  would  need  to  be  brought  in  from  other  ports. 

The  report,  leferring  to  the  Chinese  production  of  electric 
lamps,  says :  — 

"  Three  years  ago  the  General  EdLsou  Go.  of  China  began 
the  manufacture  of  elfctric  light  lamps  or  bulbs.  They  have 
been  able  to  train  Chinese  workmen,  and  for  .selected  men 
they  pay  SU  cents  to  Mex.  $1  (40  to  50  cents  Canadian  cur- 
rency) for  a  ten  hour  day.  Such  workmen  will  produce  1.7(10 
to  2.0(Xl  bulbs  Iter  day.  while  expert  American  workmen  for 
the  same  cla.ss  of  work  receive  as  high  as  $10  gold  for  an  eight- 
hour  day,  and  turn  out  about  1,2()0  to  1..500  bulbs.  Afser  the 
bulbs  aif  made  they  are  pas.sed  to  lamp  makers,  who  receive 
40  cents  Mexican  per  day  (20  cents  Canadian).  whei-!as  an 
.American  workman  receives  $4.10  gold  per  day  for  the  same 
work.  This  is  not  all,  for  the  Chinese-made  lamp  when  com- 
pleted is  a  better  lamp  than  the  .American  lamp.  The  latter 
has  a  burning  power  of  1,000  hours,  while  the  Chinese  lamp 
has  a  burning  capacity  of  from  1.200  to  l,.5tKI  htjuis.  This  )'  an 
example  (if  the  skill  of  Chinese  workmen  and  the  success  of 
Chinese  industries  when  they  are  operated  under  systematic 
foreign  management.  For  the  first  time  in  history  electric 
lamps,  as  above  described,  were  successfullv  expork'd  to 
the  United  States  in  1921,  to  the  value  of  $y.j,lHKi  (United 
States  currency),  and  this  in  the  face  of  a  vorv  high  import 
tariff."  ■  _j 

I'Vom  another  .source  we  have  received  the  following  review 
of  the  growth  of  interest  in  electrical  undertakings  (lighting, 
tramways,  and  telephones)  in  Shantung  : — In  IHi)4  an  electric 
light  company  was  established  at  Tsinan,  calleil  the  Tsinan 
Electric  Light  Co.  The  annual  profit  is  estimated  to  reach 
$100,(XN).  and  the  company  is  now  installed  in  a  new  building 
which  is  cquipiied  with  machinery  of  the  latest  type.  Next 
in  importance  to  the  Tsinan  Electrii'  f^igbt  C(}.  is  the  Tsining 
Electric  laghl  Co.,  which  was  established  in  1918  with  a 
c-apitiil  <if  $.S0,(KK).  The  amount  of  capital  has  been  gradually 
increased  to  $2()(l.(J(Xt.  Tlie  Electi'ic  Light  Co.  at  Fangtze  was 
.started  by  certain  Japanese  capitali.sts.  but  in  view  of  th(> 
(ilHiosition  of  the  local  inhabitants  aiul  the  financial '  lo.sses 
sustained  by  the  company  through  poor  business,  it  was  trans- 
feri'od  to  a  Chinese  concern  and  refloated  W'ith  a  capital  of 
$:i(),(XK)  in  1920.  In  view  of  its  contiguity  to  Weihsien.  the 
enmpany  has  ]>lanned  to  extend  its  lighting  system  so  as  to 
supply  both  cities  with  electricity.  Official  permission  has 
been  obtained,  and  the  oompany  will  shortly  move  its  head 
nlfic(>  to  Weihsien.  A  new  iiower  station  has  been  erected 
there  and  a  new  plant  is  to  be  in.stalled.  The  Electiic  Light 
Co.  at  Tenhsien  was  started  last  year  with  a  capital  of 
$(i(l.(HIO.  In  a  few  months  the  number  of  lamjis  supplied  to 
the  ilistrict  was  increa.sed  fronn  1,(KX)  to  2,0<XI,  and  by  the 
end  of  the  year  the  company  had  declared  a  dividend  of  15 
[ler  cent.  The  Lung  Hwang  Electric  Light  Co.  will  sujiply 
electricity  to  Lungkow  and  Hwanghsien.  Liingkovv.  a  port 
open  to  foreign  trade,  has  been  growing  in  importance  as  a 
conunercial  centre  .since  the  completion  of  the  work  for  har- 
bour improvement,  while  Hwanghsien  lies  (in  the  Chefoo- 
Weihsien  Railway,  a   zone  rich  in    natural    resources.     The 
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liiiililiii;;  lor  the  c-c)iupany  i.s  being  erected  iit  Lungkow  and  a 
iii'U  plant  lias  been  ordered.  It  is  cxiiected  that  the  compauy 
will  1h;  (iiKMied  lor  Ijusiuess  in  the  autiiuiri. 

Ill  lil'l)  Ma  Tan-ining  planned  the  coiistiijction  of  a  sy.stein 
ot  tramway.s  in  Tsinan  with  a  capital  of  !)il,IKI(l.flO0.  Applica- 
tion.s  were  made  to  the  (joverniiienf  anil  the  local  officials  for 
pernuissiou,  but  sanction  was  not  given  fill  the  winter  of  1921. 
Three  lines  will  be  built  in  different  parts  of  the  city.  The 
lir.st  is  to  run  from  Pulimeu  to  Lokow,  tlie  second  fi-oni 
I'ulinien  to  Yuanchien,  and  the  third  line  is  to  pas.s  through 
the  business  section   out.side  the  city. 

The  telephone  company  at  Tsinan  wa.s  started  under  the 
auspices  of  the  liH-al  officials,  but  as  a  result  of  inefficient 
inanageiiient  the  company  was  more  than  once  threatened 
with  linancial  ruin.  Unalde  to  meet  its  linaneial  obligations 
to  a  certain  foreign  firm,  the  as.sets  of  the  company  wore 
tiansl'eired  to  a  group  of  private  persons.  Under  the  good 
management  of  private  capitalists,  the  financial  position  of 
the  icjiiipany  improved  considerably,  and  the  dividends  went 
up  to  ■)(!  por  cx'iit.  In  view  of  this  progre.ss  the  capital,  which 
liad  originally  been  fixed  at  $1(K1.0(X),  was  rai.sed  to  $7(I(I.(KI0. 
.V  .set  of  new  telephone  apparatus  was  iii.stalled  in  place  of 
the  old  one,  which  had  been  found  inadequate  to  meet  the 
ever-increasing  demand  of  the  public.  The  company  recently 
established  thiee  new  exchanges  at  Tsinin,  Poshan,  and 
Cliiiwcbmi  ies|)ectively.  and  a  new  building  for  the  premises 
1)1  the  company   is  being  erected. 


PARLIAMENTARY  NOTES. 


NOTES  FROM  CANADA. 


(From  Our  Special  Cobresi'o.nulnt.) 
It  is  natural  that  in  a  country  possessing  such  immense  and 
widely-distribut.ed  water-powers  as  Canada,  the  question  ot 
railway  electrification  .should  be  discussed.  Some  weeks  ago 
this  matter  was  brought  up  in  the  House  of  Commims  at 
Ottawa,  and  the  Minister  of  Railuays  indicated  that  the  Board 
of  Management  of  the  National  liailways  takes  great  interest 
in  the  subject,  althiiiigh  iJieseiit  conditions  do  not  favour 
actually  undertaking  any  scheme  of  electrification  on  account 
of  the  unduly  high  co.st. 

It  seems  likely,  however,  that  when  material  and  labcair  costs 
are  down  to  more  reasonable  figures  the  subject  will  be  taken 
up  seriously. 

On  the  disciJs.sion  of  electrification  in  the  House,  it  was 
stated  that  the  annual  value  of  the  timber  lost  in  forest  fires 
is  from  10  to  10  million  dollars,  and  that  many  of  the  fires  are 
due  to  sparks  from  locomotives,  a  cause  which  would  be 
eliminated  if  the  railways  were  electrified.  It  is  understood 
that  the  Canadian  Pacific  Railway  has  had  electrification  under 
consideration  for  several  years,  but  that  .so  far  it  has  not  been 
feasible  to  make  an  actual  start  on  any  section  of  line. 

The  C'ommissioners  of  the  Temiskaming  and  Northern 
Ontaiio  Railway,  which  runs  through  the  mining  districts  of 
Northern  Ontario,  have  had  the  matter  of  eleotrificatiou  under 
consideration  for  several  months,  as  tliere  are  various  water- 
powers  in  the  region  which  would  supply  ample  power  for 
the  railway  as  well  as  for  the  mines. 

The  question  of  canalising  the  St.  liawrence  River  and 
developing  its  immense  water-power  as  a  joint  scheme  was 
reported  on  some  months  ago  by  the  International  Joint  Com- 
iiiissinn,  and  since  then  the  matter  has  been  a  subject  of  dis- 
cussion by  both  the  Canadian  and  the  United  States  Govern- 
ments. The  latter  (jovernment  reWntly  asked  the  former  if  it 
would  consider  the  question  of  entering  into  a  new  tieaty 
regarding  the  permissible  diversion  of  the  w'aters  of  tlie  inter- 
natiiinal  portion  of  the  river,  but  the  Canadian  (lovernnient 
replied  that  under  pre.^ent  conditions  of  high  costs  it  was  not 
considered  advisalile  to  go  ahead  with  any  .scheme,  .^jiparently 
even  the  making  of  a  treaty  was  thought  to  be  premature. 

Although  this  attitude  will  postpone  action,  jierhaps  for 
a  year  or  more,  the  matter  is  sure  t<i  be  iirought  up  again. 

As  an  offset  to  the  St.  Tyawrence  scheme,  a  certain  element 
in  Canada  advocates  the  Oeorgian  Bay  Canal  scheme  as  pos- 
stis.sing  several  advantages,  .such  as  the  fact  that  it  would  be 
entirely  within  Canadian  territory,  imnuinity  from  the  storm 
hazards  of  Lakes  Erie  and  Ontario,  and  the  shnrter  mileage. 
The  niute  would  be  from  (ieorgian  Bay  on  hake  Huron,  along 
ihe  I'Yencb  River  through  Lake  Nipiising.  to  the  Ottawa 
liiver,  and  thence  to  the  St.  Lawrence.  It  is  e.stiniated  that 
on  the  Ottawa  and  French  Rivers  about  1.1)00,(10(1  h.p.  could 
iie   cfeveloped. 

In  Western  Canada  the  Manitoba  Power  Co.  is  engaged 
if  the  development  of  about  170,000  h.]!. :  the  initial  plant 
will  consist  of  two  iS.OdO-h.p.  vertical  turbines,  to  which  four 
more  will  be  added  later.  The  working  head  is  ofi  ft.  The 
dam  will  be  7.30  ft.  long,  with  a  maximum  height  of  70  ft., 
and  the  power-house  will  be  110  ft.  wide.  .Wl  ft.  long,  and 
11.5  ft.  high  at  the  highest  point.  The  i-ajiacity  of  each 
generator  will  be  '21.000  kW,  and  they  will  generate  at  ],:W.5 
r.p.ni.  three-phase,  60-cycle  current  at  11.000  volts.  The 
Canadian  FAcctrical  Ncwx  states  that  the  machinery  cost, 
including  turbines,  generators,  exciters,  thrust  liearings.  trans- 
formers, and  switches,  will  be  less  than  11  dollars  per  horse- 
power 


(Fho.vi  (;i;i(  Si'kciai.  Pahli.ame.ntakv  KKi'ortTKu.) 
ilnih-l'iiii-ir    Wirclcgs  Stalinn. — Last  week  Sir  H.    BltmAl.N 
asked   the    Postina.ster-fiencral    whether  the  site   for  the   pro- 
posed high-power  wireless  station  had  been  selected;    and  by 
what  date  it  was  hoped  to  have  the  installation  completed? 

Mr.  Ki.M.AWAV  said  that  a  site  for  the  proposed  high-power 
.station  had  been  s«'leeted  provisionally.  Its  final  adoption 
depended  on  the  result  of  certain  inquiries  which  were  now 
111  piogress.  It  was  not  jiossibje  at  this  stage  to  sav  bv 
what  date  the  installation   was  Hkely  to  be  completed, 

ItiiKil  rrlci)lioiirs.—\lr.  Foot  a.'iked  the  Postma.ster-Oeneral 
\\liat  jirogiess  had  been  made  in  respect  of  the  installation  of 
rural  telephones  since  tlie  Post  Olfice  estimates  were  intro- 
duced; and  to  what  extent  the  party -line  system  had  been 
adopted  in  such   in.stallatioiKi'.' 

Mr,  Kf.m.awav  said  that  as  a  result  of  the  more  liberal 
terms  for  rural  ext(Misions  of  the  telephone  system  announced 
in  the  estimates  debate,  support  had  already  been  obtained 
for  18  new  exchanges,  Tliey  would  be  in,stalled  as  sfx)n  as 
po.s,sible.  Canva,sses  were  also  in  progres.s  at  a  number  of 
places  where  there  was  good  prospect  of  securing  adequate 
support.  Since  May  1st  (50-2  additional  rural  party-line  tele- 
phones had  been  installed  and  151  call  offices  opened  at  pro- 
vi.sional  post  office's,  chiefly  in  rural  di.stricts. 

Electricians  in  the  Navij. — On  -luly  18th,  during  a  debate  on 
the  Naval  B.stimates.  Sir  C.  Kixloch-Cookk  refeired  to  the 
policy  of  the  .Admiralty  with  rcL'ard  to  Naval  electricians.  He 
said  that  these  men  had  a  very  reasonable  complaint.  The 
stagnation  in  their  cla.ss  was  due  to  the  lack  of  decision  with 
regai'd  to  the  future  policy,  and  it  was  time  that  the  Admiralty 
made  up  its  mind  what  was  going  to  be  done  with  the  elec- 
tricians. No  retirements  were  taking  place  and  no  promotions 
were  being  made  to  fill  the  vacancies.  The  dilTerence  of 
appointment  authorised  by  Form  1  and  the  Order  in  Council 
was  very  pronounced,  and  then  there  was  a  difference  between 
the  positions  of  the  electrician  and  the  engine-room  artificer. 
.\11  the,se  points  could  be  settled  by  the  policy  which  the  .\dniir- 
alty  could  lay  down  at  once. 

North  Metropolitan  Klectric  fower  Hupply  Bill. — On  July 
1 0th  this  Bill  was  passed  by  the  ITnoppo.sed  Committee  of  the 
House  of  Commons,  and  wms  ordered  to  be  reported  for  third 
reading. 

Engineering  Trade  Emplones. — On  July  19th.  Dr.  Macna- 
mara,  Mini.ster  of  Labour,  informed  Capt.  W.  Benn  that  the 
approximate  number  of  workpeople  in  the  engineering  trade. 
including  ironfounding,  in  19-21  was  1.127.000.  The  weekly  full 
time  rates  of  wages  at  .Tuly.  1914.  were  :  fitters  and  turners, 
38s.  8d.;  labourers.  22s.  lid.  The  usual  range  of  rates  at 
December,  1921 ,  were  :  litters  and  turners.  7(is.  9d. ;  labourers. 
.59s.  4d. 

Electric  Lii/hl  ami  l-'ilms.— On  .Tuly  iTth.  during  the  Com- 
mittee .stage  of  the  Celluloid  and  Kinematograph  Film  Bill, 
which  seeks  to  make  better  provision  fia-  the  prevention  of  fiai» 
in  premi.ses  where  raw  celluloid  or  kinematograph  film  is  storeu 
or  used,  the  following  proviso  was  added  to  Schedule  I. 
Part  TI:— "If  electric  light  is  u.sed.  all  conductors  and 
ap|>aratus  .shall  be  .so  constructed,  installed,  protected,  worked 
and  maintained  to  prevent  dai\ger.  Vacuum-type  lamps  only 
shall  he  used,  and  shall  be  in  fixed  positions  and  fitted  with 
substantial  outer  protecting  globes." 

li^yyal  .Issent.— On  July  2t)th,  the  Royal  Asst-nt  was  given, 
by  Commission,  to  the  following  Acts  :— South  Wales  Electrical 
Power  Distribution  Company  Act.  1922;  Torquay  Corporation 
(Electricity)  Act.  1922;  London  County  Council  (Money)  Act. 
1922;  Ijondon  County  Council  (Oeneral  Powers)  Act.  1!hi2; 
London  Eleetrfc  and  Citv  and  South  1/ondon  Railway  Coni- 
pani.'s  Act.  1922. 

Ixr  of  Vulcanised  Fibre.— On  July  24th  Mr.  Keuyon  ii.skod 
the  President  of  the  Board  of  Trade  to  what  extent  vulcanised 
fibre  manufactured  in  Lama.shire  was  used  in  Great  Britain 
for  electrical  purposes:  whether  he  had  received  repivs<'nta- 
tions  from  electrical  apparatus  manufacturer.*  as  to  their 
dependence  on  special  qualities  of  this  fibre  imported  fmni 
America  ;  and,  if  so,  whether  lie  piopo.sed  to  take  any  action 
upi  n  such  represjMitations'? 

Mr.  BAl.nwiN  said  that  as  regarded  the  first  part  of  the 
(piestion  lie  had  no  quantit^itive  information.  No  repre.sonta- 
tions  of  the  kind  referred  to  in  the  second  part  liad  b.-en 
made  to  him.  but  it  was,  of  course,  open  to  any  manufac- 
turers interested   to  make   representations  to  the  Coniniittee. 

llrreivinti  .Sef.s  lor  ]Vlrelex!<.—Co\.  Nkwman  asked  the  Post- 
master-C.eneral  whether  he  was  aware  that  the  patents  for 
the  manufacture  of  receiving  .sets  for  wireless  telephony  were 
in  (^.reat  Britain  in  the  ,posi!ossion  of  the  Marconi  Wireless 
Co.  and  oni'  or  two  other  smaller  firms;  and  had  he  been 
able  to  consider  the  value  of  the  nionoixdy  which  the  liovern- 
menf  intended  to  confer  on  the  Marconi  Co.  in  tlTe  proixi.sjil 
wbieh  if  had  recently  placed  l->efore  the  House? 

^Ir.  PiKR  Pkask  (.\.ssiRtant  Po.stmaster-Cieneial)  said  he  was 
aware  that  the  Marconi  Co.  and  other  companies  claimed  to 
posse.ss  patent  rights  affecting  certain  wireless  telephone 
receiving  apparatus,  but  the  value  of  these  rights,  whatever 
they  might  be.  would  neither  be  increased  nor  diminished 
by  the  conditions  on  which  he  proposed  to  issne  licences. 
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Mirdcss  Stations.— On  July  21st  Mr.  Kellaway  (the  Post- 
luaster-Geueral)  informed  Capt.  \V.  Bknn  that  statutory 
authority  for  tlie  issue  of  hL-eiues  to  establish  wireless  stations 
was  toiiicrred  by  the  Wireless  Telegraph  .Vet.  IIK14.  The  con- 
ditions on  whiili  lieiMKes  for  the  proposed  broadcasttiiiJ! 
stations  would  be  issued  «ere  at  present  under  consideration. 

JiUiik  Country  Trainu-dijs  uiitl  Light  liuiliviiys  Bill. — This 
Rill  was  read  a  second  time  in  the  House  of  Commons  on  Julv 
■2-Hh. 

Klotrititu  {SiippUi)  liilL— On  July  '25th.  thi,-  Bill  \\;is  read 
the  third  time  in  the  House  of  Commons.  It  now  awaits 
Royal  Assent.  During  the  Report  stage  a  nundier  of  new 
clauses  were  added,  and  a  fuller  rejwrt  will  appear  in  our  next 
issue. 

.l(/r  lluivli  {Hlrrtricit,,)  ijill.—T\us  Bill  was  also  read  the 
thiril  time  in  the  House  of  Commons  on  July  4th,  and  nnw 
an  aits  l!..val  Assent. 


CORRESPONDENCE. 

Leftern  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  uriter's  name  and 
address  in  our  possession. 


Electricity  in  Rhineland. 

Many  entiineers  aie  familiar  with  electric  transmi.ssion  as 
applied  m  Khinelanil.  1  have  recently  hail  an  cjppurtnnitv  of 
seeing  something  of  the  post-war  developments  in  one  part  of 
real  (leiniany,  and  I  am  impressed  with  the  grand  scale  on 
nhidi  they  have  been  planned.  Wide  avenues  have  been  cut 
through  the  forests,  along  which  are  erected  the  lattice  iron 
square-tajK'red  poles  carrying  the  main  lines  which  sweep 
round  va.st  areas  of  counti-y  with  branch  lines  on  wooden  "  A  " 
poles  I'oping  in  every  description  of  village,  hamlet,  or  town. 
Apparently  the  popular-  connection  in  small  tenements  is  two 
lights  and  an  iron  and  hot-plate,  each  controlled  by  one  two- 
way  switch.  International  price  comparisons  are  misleading, 
but  the  fact  remains  that  the  rates  are  .so  low  and  the  method 
of  charging  so  popular  that  the  use  of  electrical  energy  is 
beccaiiing  univer.sal,  and  this  is  enhanced  by  the  initial  cost 
of  the  ajipliance  being  within  the  range  of  most  working 
families. 

Tliere  is  a  tendency  in  England  against  the  erection  of 
overhead  lines,  which  is  only  natural  when  people  see  the 
old-fashioned  aerial  telegraph  wires  being  dismantled,  but  it  is 
obvious  that  it  is  only  by  the  breaking  down  of  this  conser- 
vatism that  the  use  oi'  electric  power  on  the  scale  we  all  con- 
template can  be  carried  out. 

I  have  heard  it  said  on  more  than  one  occasion  :  "  No  one 
won  the  war.  The  war  taught  Us  that  the  world  is  one  whole. 
The  future  is  conunercial."  I  am  not  familiar  with  the 
Ijermaii  language,  but  I  have  not  the  slightest  hesitation  in 
understanding  what  is  at  the  back  of  all  this— our  youn^c^r 
engineers  will  one  day  have  to  (ifjht;  it  will  be  "  war."  mostly 
inilustrial— they  have  get  their  warning;  it  is  for  us  to  .see 
that  thev  are  equipped  in  time. 

r.  .S.  I'aterson,  M.I.E.L. 

Friedrii-hn.dai.  Thiir.  •/"///  iJls'.  11)22. 


.\  Motor  Problem. 

In  reply  to  tb.-  letti'r  of  "  Safety  First,  puhli.sheil  on  .hily 
14th.  the  excessive  voltage  ri.se  to  which  be  refers  is  ilue  to 
the  iron  i-ireuit  of  the  motor  being  entirely  unsaturated  at  the 
normal  voltage.  As  long  as  the  motor  is  connected  to  the 
supply,  a  certain  pro|)ortion  of  the  field  ampere-turns,  appar- 
ently something  like  lialf  the  total  in  this  case,  are  balanced  by 
the  armature  amlx-re-turns.  When  the  supply  circuit  is 
<ipened,  the  aiinature  ampere-turns  ceasi'  to  exist,  and  all  the 
field  ampere-turns  U'come  available  for  inoducing  flux.  .Vs 
there  is  no  appreciable  saturation  in  any  ix.rtion  of  the  iron 
circuit,  the  flux  will  now  increase  to  approxinnitely  twice  its 
previous  value,  causmg  a  corre.sjxjnding  increa.s<;  in  voltage. 

The  remedy  is  to  reduce  the  cro.ss  .section  of  iron  in  .some 
|)ortion  of  the  u'lagnetic  circuit,  .so  that  when  tlie  flux  is  at 
its  normal  value  there  is  considerable  .saturation.  This  is 
usually  most  easily  accomplished  m  a  siilient-pole  machine  by 
machining  away  a  portion  from  the  base  of  the  poles,  .so  as  to 
allow  "  saturation  plates  "  to  be  fitted  betwei'n  the  poles  and 
the  spid<T,  the  cross  .section  of  iron  in  the  i)lates  being  adjusted 
to  give  the  degree  of  saturation  required  to  keep  the  voltage- 
ri.se  down  to  a  reasonable  figure.  With  n^gard  to  the  danger 
to  insulation,  this,  of  course,  deixMids  on  the  margin  of  ,saf<'tv 
allowed  by  the  manufacturers  of  the  apparatus,  but  it  woiilil 
hardly  seem  de.sirable  to  subject  it  to  a  pressure  of  double  thai 
for  which  it  was  presumably  intended. 

Surely  no  useful  purpfjse  can  be  served  by  connecting  fly- 
wheels to  a  synchronous  set?  The  motor  would  .serve  equally 
well  for  purpf).scB  of  power  factor  correction  if  run  light,  or 
with  only  a  useful  load  connected,  and  "  Safety  First  "  would 
he  saved  the  cost  r.f  the  energy  which  he  now  wastes  in 
driving  the   flvwheel.s. 

H.  B.  I.ee. 
Bale,  Mancbe.ster.  •/"')(  22ii'/,  1022. 


Where  are  the  Young  Men  of  the  I.E.E.? 

I  have  read  with  interest  and  concern — concern  for  sonu' 
of  the  writers,  not  the  Institution — the  correspondence  in  \our 
journal  on  "  Wliere  are  the  young  'nns  "?  Youth  is  impetu- 
ous and  unreflecting,  else  the  young  men  would  not  put  the 
blame  for  low  salaries  on  their  elder  brethren  who  are  in  flu; 
same  boat  with  them.  'Hie  people  to  go  for  are  the  company 
directors  and  town  coimcils,  who  are  the  employers  and  pay- 
masters. 

I  have  had  a  long  acquaintance  with  members  of  Council 
and  Territorial  Centre  Committees,  and.  without  reservation, 
I  say  that  I  have  always  found  them  intensely  sympathetic 
to  young  men.  Either  your  correspondents  are  unduly  thin- 
skinned  or  they  have  been  unfortunate  enough  to  come  into 
i-iintaet  with  bounders  who  have  been  miduly  pulled  up  with 
having  just  managed  to  scrape  into  the  I.E.E. 

1  imagine  the  real  reason  that  so  few  yoimg  men  go 
to  the  sunuiier  visits  is  that  they  cannot  afford  the  cost.  Also 
many  of  the  older  men — full  member.s — arc  equally  unable  to 
produce  the  necessary  cash,  but  I  have  never  heard  them 
grouse  about  it.  I  agree  that  it  is  most  regrettable  that  their 
money  .should  stand  in  the  way.  but  instead  of  blaming  their 
seniors,  why  do  not  the  young  men  try  to  be  mi'ii  and  help 
themselves'.'  I  would  particularly  call  their  attention  to  the 
Continental  tours  arranged  by  the  National  Union  of  Students. 
I  am  quite  sure  that  the  energetic  and  enthusiastic  president 
of  the  Union — Mr.  Ivison  S.  Macadam,  himself  a  graduate  of 
the  I.E.E. — would  gladly  do  all  he  could  to  facilitate  his 
brethren  taking  advantage  of  his  organi.sation.  I  enclose 
descriptive  pamphlets  relating  to  the  tours  organised,  but  it 
may  be  too  late  to  take  part  in  them  this  year. 

Lastly,  let  me  say  that  my  opening  words,  far  from  being 
a  sneer,  were  an  expression  of  sincere  opinion.  During  last 
year  781  students  entered  the  I.E.E.,  and  I  say  without 
hesitation  that  no  man  intending  to  rise  in  the  electrical  pro- 
fession and  entering  it  at  the  present  day  can  afford  not  to 
be  in  a  position  to  participate  in  the  benefits  offered  liy  the 
Charter,  benefits  which  will  wax  as  time  flows  on.  The  I.E.E. 
can  do  quite  nicely  without  more  students'  subscriptions, 
but  it  does  want  the  loyal  support  and  personal  services  of 
every  member,  high  or  lowly,  of  the  profession  which  it  repre- 
sents  and   fosters. 

Tlie  case  of  a  one-time  sttident  is  that  of  large  numbers  of 
men  resident  in  New  Zealand,  Australia,  and  other  distant 
parts  of  the  Empire,  and  it  is  greatly  to  be  wished  that  their 
disability  could  be  lemoved.  The  iiest  way  is  by  increasing 
the  number  of  members  in  these  far  lands  and  by  the  young 
men  using  every  endeavour,  whether  at  home  or  abroad,  to 
take  part  in  the  proceedings  of  the  Institution  and  its  branches. 

.Apologising  for  the  length  of  this  letter. 

C.   H.  Wordiiigham. 

London.  S.W.I,  -hiln  •2Ath.  1!I22. 


The  I.E.E.  Wiring  Rules. 

The  projiosal  for  electricity  supply  authorities  to  enloree 
wiring  rules  .should  be  nu-t  with  satisfaction  by  engineers  and 
contractors  interested   in   high-class  itistallation  woi'k. 

Modern  eU'ctrical  developments,  and  the  possibility  of  greater 
demands  for  supply  for  domestic  ami  other  pm-poses  beir^ 
made  by  consumers,  call  for  some  standardisation  of  wiring 
systems. 

The  rules  cd'  the  I.E.E.  will  generally  prove  to  lie  satisfactory 
if  due  consideration  is  given  to  the  suital)ility  of  various  wiring 
s\stems  to  the  conditions  in  wdiieh  it  is  proposed  to  install 
tiicm  I  would  suggest  .some  form  of  standardi.sation  on  the 
f(;llowing  lines,  which  will   ifenerally  prove  satisfactory  :  — 

1.  Powei'.— («)  .\rmoured  cable:  {b)  heavy  gauge  screwed 
coiuluits  ami  insiwction  fittings,  I.E.E.  grade  cable  and  iron- 
cilad  fittings. 

2.  [{adiators.  Cookers,  ire— (n)  T-ead  or  alloy-covered  cables; 
(/))  screwed  conduits  and  inspection  fittings,  fool-proof  .switch- 
;4<'ar,  I.E.E.  grade  cable. 

;i.  Lighting  In.stallatinns.— (»)  Weldi-d  conduil  and  giiii  lif- 
tings. I.E.E.  grade  cable;  (/.)  lead  or  iillov  (Iwm  cables)  ami 
fittings;  (c.)  for  dump  .s/fi/d^'e/i.s  ;  c.t.s.  cable,  mounted  on 
bobbin  cleats,  and  front  recessed  blocks  for  mounting  fittings. 

The  u.se  of  eajiping  and  casing  and  v.i.r.  cables  run  on  clejits 
should  be  restricted  to  surface  wiring  only,  and  should  not 
be  allowed   in   very  hot  or  dam"p  .situations. 

I  shidl  be  glad  t;)'read  some  further  suggestions  on  Ibis 
subject. 

Horace  J.  .\rthur. 

Wolverliampton,  .liilii  22»-/,  11122. 


The    Electric  Cooking   Load. 

l''or  .several  vi'ars  T  have  been  endeavouring  to  get  the  South 
etropolitan  Electric  Light  &  Power  Co.,  Ltd..  to  suppl\ 
ITicient  electricity   to  my  private  hous(>.  which  is  coimected 

its  mains,  to  enable  iue  to  carry  out  electric  cooking  in  a 
•oper  and  thorough  manner.  As  it  is.  I  have  only  been 
)le  to  get  it  to  lay  mains,  at  my  exjiense,  sufficient  to  give 
e  a   .supply  for  lighting  and  cleaning   purpose.?. 

If  the  ordinarv  householder,  who  is  no  more  interested  in 
ectricitv  than  he  is  in  gas,  has  to  go  to  as  nmc.h  trouble 
1  get  elnctAidtv  installed  as  I  have  done,  I  can  well   undei^ 
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stand  that  the  electrical  industry  can  never  go  ahead  in  a 
thorough  manner.  If  I  were  to  write  to  the  gas  company  in  a 
similar  strain,  asking  it  to  give  me  adequate  gas  supply  for 
any  purpo.ses,  its  representative  would  be  waiting  on  my  door- 
step any  time  from  S  o'clock  in  the  moi'ning  until  10  o'clock 
at  night.  The  reply  that  I  have  so  far  received  from  the  South 
MetropoUtan   Co.  read  as  follows:  — 

"  In  reply  to  your  letter  of  the  17th  inst.,  we  regret  that 
the  position  is  no  better  than  it  was  when  we  were  last  in 
communication  with  you  regarding  heating  load  at  your  resi- 
dence, and  the  demand  yoahave  now  installed  is  the  maximum 
we  can  deal  with  on  our  existing  network." 

Are  you,  or  any  of  your  readers,  able  to  advise  me  what 
other  steps  I  can  legitimately  take  to  get  the  supply  I  need? 


London,  \V.C.2,  Julu  19th.  1922. 


L.  G.  Hawkins. 


More  Opportunities  for  Business. 

It  is  gratifymg  to  note  that  at  least  one  reader  was  suffi- 
ciently interested  in  the  possibilities  of  electric  trucks  for  milk 
distribution  to  add  to  my  remarks  on  the  subject.  I  quite 
agree  with  Mr.  Gavin  Ralston  that  co-operation  is  necessary 
between  the  suppliers  of  electricity  and  the  builders  of  trucks, 
and  would  suggest  that,  as  it  is  easier  to  create  a  new  tariff 
than  to  make  a  new  pattern  of  truck,  the  suppliers  should 
make  the  first  move  by  offering  an  attractive  price  for  what 
ought  to  be  a  very  attractive   load. 

'There  must  be  many  men  who,  having  piled  power  on  to 
lighting,  heating  on  to  power,  and  then  cooking  on  to  the  rest, 
would  like  to  consign  their  "  day  "  load  to  the  bottomless 
]jits  that  yawn  betw  een  their  dizzy  peaks.  To  such  the  trade- 
vehicle  battery  should  come  as  a  veritable  godsend,  for  it 
should  be  easily  arranged  as  an  off-peak   load. 

Another  dam  that  should  make  possible  the  filling  of  the 
valleys  between  the  i)eaks  is  the  lighting  of  surrounding  vil- 
lages by  means  of  local  batteries  charged  during  selected  hours 
by  motor  generators  across  the  outers  of  d.c.  towns  (or  a.c.  for 
the  matter  of  that).  There  must  be  hundreds  of  villages  and 
suburbs  within  two  or  three  miles  of  a  town,  where  the  con- 
ditions would  make  it  worth  somebody's  while  to  buy  elec- 
tricity at  Id.  or  IJd.  and  sell  it  at  9d.  or  Is.  per  unit. 

The  town  clerk  of  this  partiaular  town  tells  me  that  it 
cannot  be  done,  because  the  Corporation  has  no  power  to  sell 
electricity  inside  the  borough  boundary  for  use  outside.  The 
Electricity  Commissioners  say  that  it  is  a  legal  question, 
and  refuse  to  give  an  opinion.  Remembering,  after  the  first 
shock,  that  the  ''  law  is  a  hass,"  one  is  led  to  wonder  what 
would  happen  if  a  man.  whose  hou.?e  was  on  the  borough 
boundary,  dared  to  light  those  rooms  that  happened  to  be 
just  outside  the  enchanted  line !  One  remembers  that  various 
garages  in  the  town  use  the  supply  to  charge  customers'  bat- 
teries which  are  used  outside  the  borough.  In  fact,  it  is 
difficult  to  see  why  the  local  authority  should  concern  itself 
as  to  the  place  of  use  of  its  electricity,  so  long  as  the  supply 
is  taken  at  a  point  within  its  area  and  is  metered  and  con- 
trolled to   the   satisfaction   of  its  engineer. 

This  particular  town  not  only  has  its  circle  of  suburbs  and 
villages,  but  has  within  easy  reach  its  workhouse,  where  gas 
to  the  value  of  some  £600  per  annum  is  used  for  lighting. 
About  half  this  sum  could  be  saved  by  the  use  of  electricity, 
to  the  double  benefit  of  the  ratepayers,  but  so  far  it  has  proved 
impossible  to  cross  the  magic  circle  drawn  round  the  borough 
by  the  legal  Merlins.  The  plain  man  may  well  feel  as  bewil- 
dered as  the  Yankee  at  the  Coiut  of  King  Arthur,  and  1  shall 
be  glad  if  someone  can  either  break  the  spell  or  explain  the 
situation. 

F.    R.    Crlpps. 

Worthing,  July  QAth,  1922. 


■Where  are  the  Wiremen? 

I  have  read  the  letter  in  your  present  issue  under  the  above 
heading,  signed  "  Engineer,"  and  consider  he  must  be  hard 
put  to  it  not  to  be  able  to  find  any  wirenian  suitable  for  his 
job  within  a  few  hours  out  of  all  his  2(K)  replies. 

Being  myself  one  of  the  applicants  with  a  varied  experience 
w'ith  contractor.s,  chiefly  in  the  North,  I  have  waited  in  vain 
for  some  .sort  of  intimation  that  the  vacancy  was  filled  or  I 
v,as  being   considered. 

"  Engineer  "  must  be  very  fastidious  and  lax  if  he  requires 
more  than  a  week  to  choose  and  consider  the  merits  and 
caciibilities  of  his  applicants  for  so  simple  a  job. 

My  own  application  was  brief,  perhaps  too  brief,  but  I  was 
afraid  to  give  many  details  more  than  just  those  of  the  jobs 
T  had  done,  and  omitted  some  of  my  previous  employers'  names 
and  their  references,  except  the  last  one,  for  whom  1  was 
foreman,  for  fear  of  making  the  letter  like  an  autobiography. 

What  more  does  "Engineer  "  want  than  a  very  few  plain 
facts  simply  told,  which  should  bring  an  interview  for  a  fuller 
iToss-examination,  production  of  references,  and  agreement 
for  wages,  without  a  lot  of  formalities,  preamble,  and  embellish- 
ment to  convince  him  fliat  this  or  the  other  applicant  is 
suitable? 

One  .Applicant. 

July  2l3«,  1922. 


The  assertion  made  by  '  Engineer  "  in  your  current  issue 
is  astounding,  to  state  the  caee  mildly. 

A  lay  reader  of  our  leading  technical  journal  might  well 
assume  that  the  unemployed  of  the  electrical  trades  consist 
mainly  of  inoompetents  and  wasters. 

The  alternative  inferences  are,  either  that  the  advertiser  was 
unfortunate  in  the  type  of  applicant  (a  reflection  1  am  not  dis- 
posed, personally,  to  make),  or  that  the  remuneration  offered 
was  not  sufficient  to  secure  a  competent  man — even  though 
there  are  many,  unfortunately,  who  are  reduced  to  subordina- 
ting their  hopes  of  adequate  wages  to  the  necessity  for  mere 
subsistence. 

The  writer,  personally,  although  answering  the  requirements 
pretty  closely,  and  extremely  desirous  of  steady  employment 
rather  than  the  fragmentary  sort  that  now  is  a  little  less  diffi- 
cult to  find,  gave  the  "  advert."  a  "  miss  "  because  of  the 
usual  objection— the  box  number.  One  does  not  wish  to  detail 
one's  private  affairs  to  a  stranger  who  does  not  disclose  his 
name  and  staiidmg  in  the  trade,  while  he  asks  personal 
particulars  from  the  many. 

His  man  is  obtainable,  may  I  suggest  with  all  respect,  if  he 
will  but  go  the  right  way  about  it.  He  might  do  worse  than 
apply  to  the  Secretary  of  the  London  Electrical  Engineers' 
Old  Comrades'  Association,  whose  name  and  address  I  take 
the  liberty  of  enclosing. 

Ex-L.E.E. 

Jtdy  Wnd,  1922.        

My  attention  has  been  drawn  to  the  letter  appearing  in  the 
current  issue  of  your  valuable  paper,  signed  "  J^gineer,"  and 
dealing  with  the  subject  of  wiremen. 

I  am  directed  to  -say  that  members  of  this  Association,  owing 
to  the  slump  in  trade,  have  had  to  reduce  their  staffis,  and  that 
to  their  knowledge  a  number  of  competent  wiremen  are  at  pre- 
sent unemployed. 

If  "Engineer  "  will  get  in  touch  with  me,  I  shall  be  pleased 
to  assist  him  in  obtaining  the  man  he  desires. 

A.  Brammer, 

Gen.  Sec,  National  Assocn.  of  Supervising  Electriciant. 
London,  E.C.4,  July  mh,  1922. 


In  reply  to  "  Engineer's  "  letter  in  your  last  issue  stating  hi* 
experience  with  young  wiremen,  it  certainly  appears  possible 
that  out  of  two  hundred  apphcants  a  suitable  man  should  have 
been  available;  but  why  is  a  young  man  required?  Is  it  be- 
cause the  wage  offered  would  not  attract  a  thoroughly  practical 
man?  Many  of  the  young  men  have  had  rather  a  broken 
apgrenticeship  owing  to  the  war,  and,  as  trade  has  been  since 
the  Armistice,  have  not  had  much  opportunity  of  gaining 
further  experience. 

.\re  we  going  back  to  the  "  too  old  at  forty  "  stage  again? 
The  firm  by  which  I  was  employed  before  the  war  has  been 
unable  to  keep  me  on  (although  giving  me  a  first-class  refer- 
ence), but  those  men  who  did  not  join  up  but  stayed  at  home 
and  got  the  big  money  are  retained,  the  ex-Service  men  being 
the  first  to  be  stopped  now  things  are  slack.  I  have  spent 
over  £50  this  year  advertising,  ans\^ering  adverts.,  and  inter- 
viewing firms.  I  have  also  inquu-ed  at  many  Labour  Ex- 
changes, but  have  never  yet  drawn  the  dole.  I  should  be 
very  glad  of  a  job  such  as  "  Engineer  "  offers,  and,  having 
had  charge  of  plant  up  to  200  kW  and  carried  out  complete 
installations  up  to  200  points,  perhaps  I  could  manage  the  job 
without  getting  "mixed  up";  but,  alas,  I  am  no  longer  a 
young  man,  being  now  39,  and  those  few  years  on  the  other 
side  jumping  out  of  trenches,  and  no  boy  to  carry  the 
"tools,"  seem  to  be  costing  me  very  dearly. 

Indentured  Electrician. 

July  lith.  1922.       

In  reply  to  "  Engineer,"  I  was  one  of  the  200  apphcants 
for  the  position  as  "  handy  man,  age  35,  thoroughly  ex- 
perienced, and  practical  electrician,  wiring  and  all  systems, 
k'lephones,  motors,  generators,  overhead  work,  itc,  and  quite 
willing  to  do  any  kind  of  work,  electrical  or  otherwise." 

I  have  written  for  70  jobs  in  different  papers,  and  never 
had  one  reply,  although  in  a  good  many  cases  I  enclosed 
stamped  addros.s<>d  enveloiX'S. 

I  am  quite  willing  to  go  anywhere  or  do  anything,  and 
let  the  man  who  employs  me  give  me  what  he  thinks  I  am 
worth.  I  am  not  a  member  of  the  E.T.U.,  but  have  been 
for  10  years,  and  if  anyone  likes  to  give  me  a  trial  I  will 
work  on  payment  by  results  or  Uving  wage. 

M'ireman. 

July  Q4th,  1922.      

In  reply  to  "  Engineer's  "  query.  I  shoijld  like  to  point  out 
that  apparently  he  is  asking  for  a  "  bandy  man  "  and  not  a 
eiiecinlist;  therefore,  he  may  experience  some  diflSculty  in 
obtaining  a  man  with  qualifications  to  cover  the  three  brandies 
of  the  profession  .stated,  i.e.,  wiring,  overhead  line  work,  and 
general  st:ition  work.  Also  the  applicants  are  probably  singled 
out  by  their  letters  and  references,  and  I  suppose  the  man 
who  "  t<-lls  the  best  tale  "  gets  (he  job,  the  rest  of  the  900 
sharing  in  the  distrust  raised  by  the  incompetency  of  the 
favoured  few  ;  but  I  suppose  this  is  unavoidable  while  the 
pres(Mit  methods  of  "  gettmg  into  touch  "  between  employers 
•^nt^  applicants  prevail. 
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Id  conclusion.  I  may  add  that  there  are  men  who,  although 
they  do  net  possess  references  covering  the  specific  duties  or 
3  life  experience,  are  sutijciently  ambitious  and  adaptable  to 
fulfil  satisfactorily  the  position  of  handy  man. 

Fed>up  Applicant. 

July  •22»d,  1922. 

"  Engineer's  "  letter  is  rather  amusing,  if  it  were  not  so 
tragic.  Here  is  a  man,  who  uses  a  nom-de-plume,  with  200 
applications  in  his  hand  wanting  someone  to  recommend  an 
electrical  "combinntion."  Who  would  risk  a  recommendation 
to  one  who  considers  that  one-half  per  cent,  of  the  applica- 
tions are  not  s;itisfactory'?  I  hold  a  similar  position  to  that  he 
describes,  i.e.,  a  general  electrician,  and  I  know  at  least  20 
^ood  men  who  would  jump  at  and  work  hard  for  a  situation 
I  hi-  like  of  "Engineer's."  Possibly  he  has  judged  ■  the  20<3 
l.v  their  letters;  if  so,  I  would  Hke  to  remind  him  that  out  of 
the  2110,  possibly  1.50  would  be  good  men  (but  not  correspon- 
dence clerks),  which  is  much  more  than  one-half  per  cent.,  as 
suggested.  Possibly  also  the  "  root  of  the  trouble  may  be  at 
the  top." 

Not  1  in  200. 

[As  the  result  of  "  Engineer's  "  letter,  we  have  bee^ 
inundated  with  letters  for  transmission  to  our  correspondent, 
as  well  as  with  letters  intended  for  publication  in  these 
eolunins.  Many  of  the  apphcations  are  backed  by  copies  of 
most  excellent  testimonials,  and  some  are  from  men  who  had 
:;!roady  answered  "Engineer's"  advertisement.  Practically 
all  of  those  open  to  our  perusal  reveal  an  inten-^ie  desire  to 
>ecure  employment,  and  it  has  been  a  painful  task  to  deal  with 
(he  correspondence,  which  shows  beyond  question  that  many 
;iblo  and  experienced  craftsmen  are  out  of  work.  They  have 
i;ur  sincere  s\Tnpathv.  We  regret  that  we  cannot  afford  space 
to  print  more  than  a  few  of  the  letters.— Eds.  Elec.  Eev.] 


Civil   Service  Examinations. 

Referring  to  Mr.  F.  E.  Price's  letter  published  in  your  issue 
of  .July  7th,  it  may  also  be  of  interest  to  your  readers  to  know 
that  '■  personal  qualities  "  as  an  examination  subject  was 
included  by  the  Civil  Service  Commission  as  long  ago  as  1912, 
when  what  I  believe  to  be  the  first  examination  for  assistant 
engineerships  in  the  Post  Otfice  Engineering  Department,  fol- 
lowing the  reclassification  of  the  engineering  staff,  was  held. 
In  that  case  the  maximum  number  of  marks  obtainable  for 
personal  qualities  was  600  out  of  a  total  for  eight  subjects  of 
2.10(1.  In  the  examination  held  the  following  year  the  propor- 
tion was  increased  to  800  out  of  a  total  for  the  same  subjects 
of  2,.300.    Fifty  per  cent,  was  required  for  a  pass. 

H.   Kingsbury. 

London,  July  ISth.  1922. 


Britisli  Orders  for  German  Products. 

In  y(iur  issue  of  April  7th  last  I  read  with  surprise,  not 
to  say  indignation,  that  the  Corporation  of  Dundee  had 
accepted  a  German  tender  tor  electric  cables,  and  that  Edin- 
burgh Corporation  had  accepted  another  German  tender  for 
rails.  1  wonder  if  the  gentlemen  who  accepted  these  tenders 
reahse  the  untold  harm  that  the  accepting  of  foreign  tenders 
lur  the  home  market  does  to  our  export  trade. 

As  a  representative  in  Brazil  of  an  engineering  firm.  I  feel 
very  strongly  about  this  matter,  as  these  ordei's  for  the  supply 
of  material  to  the  home  market  are  at  once  used  for  propaganda 
work  here  in  South  America,  with  dire  results  to  British 
export  trade. 

i'o  a  man  residing  abroad,  reading  the  papers  from  home 
that  inform  him  that  there  are  one  million  men  unemployed 
at  home,  it  is  impossible  to  understand  why,  when  public 
bodies  have  need  of  material,  they  cannot  order  this  material 
frf)m  home  manufacturers,  and  thus  employ  at  least  some  of 
the  unemployed,  so  that  our  people  may  be  self-supporting 
and  not  exist  on  charity  doles  from  the  Government. 

I  wonder  how  much  money  per  week  the  Edinburgh 
and  iJundee  Corporations  are  paying  out  to  the  unem- 
ployed, and  if  the  small  amount  saved  by  accepting  these 
Gemian  tenders  would  be  sufficient  to  meet  the  case.  We  poor 
men  abroad  who  are  doing  our  utmost  to  secure  orders  for 
home,  and  are  up  against  fierce  competition  from  Continental 
firms,  have  the  .satisfaction  of  getting  stabbed  in  the  back  by 
corporations  like  Dundee  and  Edinburgh  awarding  contracts 
to  our  worst  competitors. 

If  the  Labour  Party  would  take  these  matters  up  instead 
of  indulging  in  useless  strikes,  it  would  be  to  the  benefit  of 
everyone,  more  especially  to  the  unemployed. 

An  Engineering  Representative. 

Brazil,  June  %th,  1922. 


Wireless  'Valve  Sets. 

Tliere  seems  to  be  a  ransiderable  amount  of  doubt  existing 
;■  itb  regard  to  the  above,  and  we  think  it  would  be  as  well, 
in  the  interest  of  the  public,  if  the  correct  facts  were  stated. 

There  are  a  number  of  valve  sets  being  made  by  small  firms 
and  sold  to  amateurs.  Is  there  any  po.ssibility  that  after 
having-  purchased  these  eets  they  will  not  be  allowed  to  use 


them  when  broadcasting  begins?  Are  these  sets  on  the  market 
infringing  any  patent.*,  and  would  the  purchaser  be  liable  to 
have  his  apparatus  cuuti-scated?  Why  are  the  larger  manufac- 
turers sendmg  round  their  representatives  to  sell  wii-eless 
apparatus,  who  state  that  they  are  making  valve  sets,  but  for 
some  myiiterious  re;i.-^on  they  cannot  sell  them  at  the  moment? 
What  are  really  the  iiuten table  details  in  a  valve  set? 

We  think  if  these  tew  points  could  be  made  clear  to  the 
general  public,  tney  would  then  be  in  a  position  to  judge 
whether  they  are  wise  in  purchasing  sets  at  the  moment. 

Walsall  Electrical  Co.,  Ltd. 

V.  Delebecque. 
Walsall,  July  ISth,  1922. 

[The  valve  sets  on  the  market  at  the  moment  are  apparently 
suitable  for  the  reception  of  short-distance  messages  only; 
tliDse  capable  of  lereiving  messages  from,  say,  the  Continent 
are  as  yet  too  expensive  to  find  a  ready  sale  amongst  amateurs, 
ft  must  be  assumed  that  the  receiving  sets  afieady  on  the 
market  do  not  infringe  patent  rights,  otherwise  they  would 
not  be  offered  for  sale.  Whether  a  limited  number  of  manu- 
facturers only  will  be  permitted  to  produce  such  apparatus  is 
not  known;  that  is  presumably  one  of  the  matters  to  be 
settled  by  the  Post  Office  authorities  when  deciding  the  condi- 
tions on  which  broadcasting  will  be  allowed.  The  whole  thing 
seems  to  have  been  excellently  stage-managed  and  advertised 
— but  nothing  practical  has  been  done  yet.  MauufactuT'ers 
will  obviously  not  commence  to  produce  receiving  apparatus 
in  any  quantity  until  the  broadcasting  stations  have  been 
cstabh-^hed. — Ens.  Elec.  Key.]. 


Power  to  Supply  Electricity. 

.\  company  in  our  town  known  as  the Gas  and 

Electrical  Co.  a  little  while  ago  reserved  the  power  to  pre- 
vent any  electricity  supply  entering  the  district  other  than 
that  furnished  by  themselves.  This  company  had  been  in 
operation  for  some  time,  but  had  never  generated  any  electrical 
energy  either  for  themselves  or  for  consumers.  This  supply 
was  discontinued  some  few  months  ago.  Now  we  have  a  local 
brewery  supplying  consumers,  their  mains  in  a  great  many  in- 
stances crossing  the  main  roads;  furthermore,  they  are  con- 
scripting sales  for  electrical  accessories.  We  being  the  only 
electrical  contractors,  should  like  the  satisfaction  of  knowing 
whether  their  supply  is  legal,  and  if  we  could  not  have  the 
same  method  of  supplying.  We  hope  you  will  consider  this  as 
a  fair  appeal  to  safeguard  the  contractor  and  also  consumers. 
In  conclusion,  w-e  should  like  to  say  that  this  brewery  was 
approached  by  us  a  short  while  ago  with  a  view  to  their  supply- 
ing us  at  their  voltage,  but  we  were  promptly  refused  on  the 
grounds  of  insufficient  power,  and  yet  these  people  continue 
to  take  on  additional  consumers;  can  you  advise  us  on  the 
matter?  Possibly  some  of  your  readers  may  have  been  in  the 
same  plight,  and  would  perhaps  give  us  the  benefit  of  their 
exijerience. 

One  Who  is  Losing  Private  Plant  Jobs. 

July  19th,  1922. 

[The  brewery  company  appears  to  be  acting  quite  legally,  as, 
we  understand;  there  is  no  authority  in  existence  whicu 
possesses  statutory  iio-ners  to  supply  electricity  in  the  district. 
It  is  open  to  our  correspondents  to  commence  a  similar  busi- 
ness, and  to  carry  overhead  mains  across  the  roads,  provided 
that  the  regulations  are  complied  with;  and  if  the  piant  capa- 
city does  not  exceed  50  kW.  there  is  no  need  to  notify  the  Elec- 
tricity Commissioners  that  the  supply  is  being  given.  Where 
the  supply  is  "  unauthorised."  as  in  the  case  of  the  brewery 
company,  there  is  no  obligation  to  supply  anyone;  the  company 
can  choose  its  cu.stomers,  and  charge  any  pricjc  that  the  con- 
sumers agree  to  pay. — Eds.  Elec.  Rev.] 


I  .'V  number  of  letters  have  been    iinav(nilal)ly  crowded   out 
this  week.— Eds.  Elec.  Rev.] 


United  States  Electric  Vehicle  Market. — Conditions  in  the 

electric  vehicle  market  showed  little  change  last  month. 
One  of  the  most  significant  develoiiments  during  that  month 
was  the  appearance  of  a  full-page  advertisement  in  the  New 
YotIc  Times  announcing  reductions  of  from  35  to  40  per  cent, 
in  the  prices  of  one  of  the  most  popular  makes  of  electric 
trucks;  the  manufacturer's  agent  in  New  York  infonned 
lieuter's  Trade  Service  representative  that  the  advertisement 
was  the  first  of  a  series.  Another  electric  truck  manufactur- 
ing company  has  also  started  an  advertising  campaign  in  the 
daily  Press,  using  smaller  space.  One  truck  manufacturing 
concern  reports  that  its  sales  during  the  first  five  months  of 
this  year  showed  an  increase  of  fiOO  per  cent.,  as  compared 
with  the  corresponding  period  of  192L  Insurance  companies 
recently  granted  a  further  reduction  of  15  per  cent,  in 
premiums  for  public  liability  and  collision  risks  covering- 
electric  trucks,  so  that  the  rates  are  now  25  per  cent,  below 
the  premium  for  gasoline-driven  vehicles.  Twenty  electric 
trucks  and  passenger  cars,  valued  at  $35,791,  were  exported 
from  the  United  States  during  April. 
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M.iRCONi's  Wireless  Telegraph  Co.,  Ltd.,  v.  Mullabd  Radio 
Valve  Co..  Ltd. 

In  the  Chancery  Division,  on  July  19th,  this  action  came  on 
for  hearing  before  Mr.  Justice  P.  O.  Lawrence.  The  plaintiff 
company  claimed  an  injunction  to  restrain  the  defendants 
from  infringiuj,'  their  Letters  Patent  Nos.  '28,41'2  of  1913  and 
126,058,  and  for  the  delivery  up  of  the  articles  made  m 
alleged  infringement  of  the  Letters  Patent,  and  also  for 
damages. 

It  appeared  that  the  plaintiff  company  were  the  owners  of 
the  Letters  Patent  No.  28,4l:j  of  1918,  granted  to  the  com- 
pany and  Mr.  Henry  Joseph  Round  for  an  invention  of 
"improvements  in  receivers  for  use  in  wireless  telegraphy," 
and  also  of  Letters  Patent  granted  to  Michael  Peri  and 
.Jacques  Biguet  for  the  invention  uf  "  improvements  in  ui- 
relating  to  vacuum  tubes,"  The  plaintiffs  alleged  that  the 
Letters  Patent  were  valid  .-iikI  .subsisting,  and  they  eomplaiued 
in  particular  of  the  .sale  by  the  defendants  on  or  about  July 
8th,  1921,  of  "  ^R  valves  "  constructed  in  accordance  witii 
the  invention  described  in  the  complete  specification  of  the 
Letters  Patent  of  1913,  and  in  all  the  claiming  clauses  of  the 
complete  specification  uf  the  Letters  Patent  numbered  12(3,658, 

Defendants  denied  the  alleged  infringement.  They  ad- 
mitted that  they  .sold  and  manufactured  con.siderable  numbers 
of  thermionic  valves,  but  they  alleged  that  in  part  such 
manufacture  and  sale  was  by  them  as  agents  or  contractors 
for  His  Majesty's  Government,  and  in  particular  the  Ad- 
miralty, on  written  authorisation  in  that  behalf,  and  they 
denied  that  these  valves  constituted  an  infringement  of  either 
of  the  Letters  Patent,  and  thev  relied  on  the  provisions  of 
Section  29  of  the  Patents  and  Designs  Acts,  1907-1919.  De- 
fendants further  alleged  that  the  Letters  Patent  in  question 
were  and  had  been  at  all  material  times  invalid. 

Mr,  J.  Hunter  Gray.  K.C,  Mr.  Trevor  Watson,  and  Mr.  J. 
Whitehead  appeared  for  the  plaintiff's,  and  Sir  Duncan  Kerly, 
Mr.  Moritz,  and  Mr.   Courtney  Terrell  for  the  defendants. 

Mr.  HuNTEE  Gray  explained  to  the  Court  the  function  of 
the  thermionic  valve  in  wireless  telegraphy,  and  experiments 
were  conducted  enabling  hi.s  liordship  to  judge  the  value  of 
the  device. 

Mr.  J.  S.  'Vincent  Plrtts,  M.I.E.E..  Fellow  of  the  Chartered 
Institute  of  Patent  .\gents,  was  the  first  witnes.s  called  m 
support  of  the  paintiffs'  case,  Hi.s  evidence  related  to  the 
technicalities  of  the  con.struction  of  valves  as  showing  the 
inventions  registered  by  Letters  Patent  were  unexplored 
ground  up  to  the  time  those  patents  were  granted.  He  .said 
he  knew  of  no  valve  wliich  was  in  use  now  except  the  Round 
valve,  which  was  cheap  and  robust.  The  defendant  com- 
pany's valve  came  completely   within   the   plaintiff's'   patent. 

On  July  20th  Mr,  Pletts  was  cross-examined  by  Sir  Duncan 
Kerly,  He  explained  the  extent,  in  his  view,  of  the  inven- 
tion by  Mr,  Round,  and  what,  in  fact,  this  invention  actually 
consisted  of.  He  said  the  advantages  of  Mr.  Round's  cyhn- 
drical  construction  were  that  it  protected  the  glass  from  the 
electrons;  it  enabled  one  to  control  the  flow  of  the  electrons; 
it  protected  the  space  charge  from  external  charges;  and  it 
also  gave  the  shortest  and  broade.st  path  between  the  elec- 
trodes, viz..  from  the  filament  to  the  anode.  Witness  said 
he  agreed  that  the  claim  w'ns  limited  to  boxing-in  the  grid  by 
enclosing  it  only  electrically  all  round,  not  mechanically  all 
round.  Round's  general  idea  was  to  cut  the  line  between  the 

'iss  and   the   filament   sn   ns   to  prevent  the  electrons  from 

iting   to   the    gla.ss.     He    did  not   agree   that    Mr.   Round'.s 

I'ification   was   confined   only   to   preventing   the  electrons 

Ming  to  the  glass.      He   did    not    agree    that   Mr.    Round's 

lirotect  the  space  charge  from  the  influence  produced  on  it 

the  electrification  of  the  glass.     He  agreed  that  whether  a 

v„cuum  tube  constructed  with   a  grid  and   plate,  surrounding 

tile  filament  gave  a  satisfactory  or  good  characteristic  ciwve 

depended,  intfr  nlia.  on  the  dimensions  and  positioning  of  the 

[larts.      He   admitted   that   in  the   case    of    the  defendants' 

v.'ves  if  the  plate  were  taken  away,  the  glass  would  be  ex- 

piised    to    the  electrons.      It    was    the    common    practice    in 

nliysical    experiments    in    investigating    electron    currents  to 

iive  the    anode    arranged  as  a  cylindrical    plate    round    the 

■jthode. 
The  hearing  was  adjourned  until   July   25th, 


The  King  v.  The  Electricitv  Commissioners  {c.r  parte  The 
Ealing  Borough  ConNCiL). 

I  As  briefly  stated  in  our  last  issue,  on  July  10th 
the  Court  of  Appeal.  consisting  of  Lords  Justices 
Bankes,  WnrrinQton.  and  Atkin,  delivered  judgment  in  this 
'■a.se.  in  which  the  Commissioners  showed  cause  against  a 
rule  nisi  of  a  lunndamus  directed  to  them  calling  upon  them 
['1  give  their  apnrovnl  to  the  provisional  agreement  entered 
into  befween  the  Ealing  Boriugh  Council  and  the  Ham- 
iiievsniith  Poronch  Council   for   a    sunply  of  electricity. 

T«rd  Justiee  B^nkfs,  in  giving  judgment,  said  this  was  an 
innlientinn  bv  tbr>  RnlintT  Co'-'viration  to  the  High  Court 
iskina  the  Court  to  exercise  what  he  thought  was  a  very 
iinportant  branch  of  its  jurisdiction.  It  was,  perhaps,  un- 
necessary to  .say  that  the  issue  of  the  writ  was  a  matter  of 


discretion,  and  not  of  right.  The  complaint  in  this  case  was 
that  the  Commissioners  had  acted  in  excess  of  the  jurisdiction 
conferred  upon  them  by  the  Electricity  (Supply)  Act,  1919 
Applying  the  test  of  what  had  been  ordered  by  the  late  Lord 
Justice  Farwell  in  the  case  of  the  King  v.  the  Board  ol 
Education  (nx  parte  the  Managers  of  the  Oxford  Street 
School,  Swansea)  it  was  contended  that  the  Commi.s6ionerf> 
had  a,cted  on  a  mistaken  assumption  of  jurisdiction,  and  the 
question  was  whether,  in  the  circumstances  of  the  case,  that 
charge  had  been  made  out.  For  that  purpose  it  became 
necessary  to  consider  the  provisions  of  the  Act,  its  general 
objects,  and  the  means  by  which  those  objects  were  arrived 
at.  The  general  object  of  the  Act  was  to  consohdate  large 
areas  for  the  supply  of  electricity,  and  to  place  such  areas 
under  certain  electricity  authorities.  In  the  selection  anU 
formation  of  tho.se  areas  conflicting  interests  might,  no'doubt, 
have  to  be  dealt  with,  and  some  considerable  time  might 
elapse  before  a  scheme  could  be  brought  out.  It  was  obvious 
that  in  the  proper  exerci.se  by  the  Commissioners  of  their 
jurisdiction  exi.sting  local  authorities  might  have  tu  submit 
to  what  was  an  immediate  disadvantage  in  a  matter  whii  h 
the  Commissioners  believed  to  be  to  the  ultiaiate  advantagi- 
of   the  larger  scheme  they   liad  in  view. 

Having  read  Section  7.  Sub-sections  1  and  II  of  the  Act, 
the  Lord  Justice  proceeding,  said  that  not  only  had  tfie  Com- 
missioners to  formulate  a  policy,  but  they  had  then  to  hold 
an  inquiry  and  make  an  order,  which,  however,  did  not 
become  operative  until  it  had  been  confirmed  by  the  Board 
of  Trade  and  approved  by  both  Houses  of  Parliament.  For 
that  reason  the  Legislature  had  made  certain  ti'ansitory  pro- 
visions to  cover  the  period  until  a  scheme  could  be  fully 
approved  and  come  into  force.  His  Lordship  then  read 
Section  19  of  the  Act,  which  he  said  was  really  the  relevant 
section  in  the  case.  He  then  reviewed  the  facts  of  the  case 
as  .set  out  in  our  issue  of  June  2nd  (p.  766)  leading  up  to  the 
application  of  the  Ealing  Borough  Council  for  a  rule  ni»i. 
He  said  that  it  had  been  urged,  on  behalf  of  the  Commis- 
sioners, that  Parliament  intended  them  to  have  a  much 
wider  authority;  that  they  had  the  right  to  fonnulate  their 
policy  as  to  the  consolidation  of  areas;  that  much  time  would 
probably  be  required  in  order  to  bring  that  policy  into  effect; 
and  that  although  mutual  assistance  might  be  nece.ssar> . 
such  assistance  could  only  be  given  subject  to  their  approval. 
Their  right  to  refuse  the  assistance  must  be  allowed  if  the 
policy  suggested  cut  across  the  line  of  policy  they  had  pro- 
posed to  adopt. 

In  his  judgment  the  words  of  the  section  must  include  the 
jurisdiction  claimed  on  behalf  of  the  Electricity  Commis- 
sioners, and  although  it  might  work  harshly  in  a  particular 
case,  when  once  it  was  established  that  the  refusal  hail  lieeii 
made  bona-fide  he  thought  the  complainants  must  submit. 
For  these  reasons  he  thought  that  cause  had  been  shown  and 
that  the  rule  must  be  discharged. 

The  other  members  of  the  Court  delivered  judgment  to  the 
same  effect. 


Contravention  of  Electricitv  Regulations. 
In  the  Justiciary  .\piieal  Court,  Edinburgh  (before  Lords 
Ormidale,  Hunter,  and  .\shmore)  last  week,  an  important  case, 
involving  alleged  contravention  of  electricity  regulations  was 
decided.  The  appeal  was  lodged  by  .-Vndrew  Fotheringham, 
II, M,  Inspector  of  Factories,  250,  St.  Vincent  Street,  Glasgow, 
against  Babcock  &  Wilcox,  Ltd.,  Renfrew,  against  whom  a 
ciiarge  of  contravening  the  electricity  regulations  made  under 
the  Factory  and  Workshops  Act  (UKU  to  1911)  was  brought 
at  Paisley  and  dismissed  by  the  Sheriff-Substitute.  It 
appeared  that  the  film  was  constructing  a  new  pipe  shop  m 
which  an  electric  overhead  crane  was  being  erected.  John 
Young,  employed  by  the  respondents  as  an  engineer's 
labourer,  was  sitting  on  the  end  carriage  of  the  crane  drilling 
a  hole  with  a  ratchet.  Over  the  place  where  he  was  work- 
ing, at  a  distance  of  4  ft.  3  in.  above  the  frame,  were  thre*' 
live  electric  trolley  wires  carrying  a  -llO-volt  three-phase 
alternating  current.  These  wires  were  not  protect<'d  in  any 
way.  They  were  necessarily  bare,  although  capable  of  beiug 
protected.  In  the  afternoon  of  December  22nd  Young  was 
found  dead  hanging  by  liis  two  hands  on  tlie  live  wires  above 
tlie  pl.itform  of  the  crane  near  where  he  had  been  working. 
He  had  no  electrical  knowledge,  but  had  been  warned  by  the 
electrician  under  whose  instructions  he  was  working  that  it 
was  dangerous  to  coiue  in  contact  with  them.  The  contraven- 
tion charged  against  the  respondents  was  that  they  failed  to 
provide  and  use  portable  insulating  stands,  screens,  bcxits. 
gloves,  or  other  suitable  means,  in  consequence  of  which 
neglect  Young  was  killed. 

On  the  assumption  that  the  regulations  applied,  the  Sheriff- 
Substitute  held,  looking  ■(o  the  circumstances  of  the  case,  to 
the  nature  of  the  work  upon  which  Y'oung  was  engaged,  to 
tlie  fact  that  he  had  been  warned  that  the  wires  were 
dangerous  if  he  came  in  contact  with  them,  and  to  the  fact 
that  he  could  proceed  to  and  return  from  the  spot  where  he 
was  working  with  safety  if  he  used  reasonable  care,  that  the 
respondents  were  not  guilty  of  a  breach  of  the  regulations, 
because,  in  his  oninion.  it  was  not  necessjiry  adequately  to 
prevent  danger  that  the  means  specified  in  the  regulations 
should,  in  the  circumstances,  have  been  provided  and  used  by 
the  respondents.    The  prosecutor   (H.M.  Inspector)  appesJed, 
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and  It  was  argued  on  his  btbalf  that  the  tact  that  Young  had 
been  idlied  showed  the  need  lor  the  protection  ol  these  wires, 
111  the  danger  ot  which  lie  had  been  warned. 

Ine  Justiciary  Appeal  Court  sustained  tne  appeal,  holding 
that  the  tjneria-SuOjtiiute  ought  to  have  louna  ttie  cliaig.- 
proved  on  the  grouud  mat  tne  neces.sity  lor  protection  had 
neen  aemonstiated  by  the  aeatti  ol  ioung,  and  thai  Uie  regu- 
lation was  intended  to  secure  the  salety.  not  only  ot  caieiul 
workmen,  but  ol'  workmen  from  inadvertence  or  carelessness. 


The  ATroR.NEi-GE.vEH.\L  .*.nu  the  Birkd.\le  District  Electric 

iJUPl'Li    LO.,    tt.   .U.liOK   AND    C0Hl'OU.VllOX    Ot    bOLTHPOKT. 

Is  the  Chancery  Division,  on  Monday  (July  -Mih)  Air. 
justice  i-ve  gave  judgment  in  the  action  brought.  b\  tue 
Attorney-Oeneral  and  tlie  Birkdaie  Uisirict  j:-ieciric  buppiy 
V.O.  agamst  tne  Corporation  ol  boutuport  to  restrain  tne  luner 
irom  inirmging  the  plaintiBs  rignts  in  connection  with  the 
supply  ot  electric  power  in  tne  Birkdaie  district.  ('Ihe 
Uearmg  was  reported  m  the  Klec.  Rev.,  juiy  iltn,  p.  49.) 

His  i^oRDSHii',  m  giving  judgment,  said  tual  on  April  1st, 
lyiii,  the  boundary  ol  the  borough  of  Southport  was  altered 
by  statute  so  as  to  include  the  uiuau  diacrici  ul  Bu'kdale.  AC 
tuat  date  the  birkdaie  District  Klectric  Supply  Co.,  l-td.,  by 
vutue  of  an  indenture  dated  December  bist-,  1901,  was  the 
transferee  of  the  powers,  duties,  and  liabilities  conierred  and 
imposed  on  the  Birkdaie  Urban  District  Council  by  an 
electric  lighting  order  of  169s.  It  was  also  lessee  for  a  term 
of  yy  years  from  Jbebruary  -Jnd,  1901,  of  an  electrical  gene- 
rating station  in  Birkdaie,  and  by  virtue  of  a  second  mdentuie 
dated  December  Slst,  1901,  was  under  contract  to  generate 
withm  the  urban  district  of  Birkdaie  all  electrical  energy 
requued  for  public  and  private  lighting  under  the  Electric 
Lighting  Order,  1*98,  and  for  working  any  electric  tramways 
owned  Dy  the  Council  in  the  same  district. 

At  the  same  date.  April  1st,  19i'A  it  was  generating  and  sup- 
plying electricity  within  the  urban  district  lor  lightmg  the 
town  hall,  hre  "station,  library,  and  other  public  buildings, 
17  public  lamps  in  the  neighbourhood  of  the  town  hall,  and 
the  lamps  on  the  standards  along  the  tramway  route,  and  for 
working  the  tramways  belonging  to  the  Urban  District  Coun- 
cil, and  then  in  lease  to  the  Southport  Tramways  Co.,  Ltd.. 
for  a  term  of  35  years  from  January  1st,  1902.  By  the  lease 
the  Tiamw-ay  Co.  was  prohibited  from  taking  electrical 
energy  from  any  other  source.  The  conditions  regulating  the 
supply  of  electrical  energy  for  working  the  tramways  and 
lighting  the  lamps  on  the  standards  along  the  route  was  con- 
tained m  an  agreement  of  November  7th,  1902,  made  between 
the  relators  and  the  Tramway  Co.  In  the  second  indenture 
of  December  31st,  1901,  was  contained  a  covenant  of  the  Dis- 
trict Council  that  it  would  not,  so  long  as  the  powers,  duties, 
liabilities,  and  works  authorised  by  the  Electric  Light  Order 
of  1898  were  vested  in  the  relators,  apply  for  any  Provisional 
Order  under  the  Electric  Lighting  Acts  or  consent  to  the 
grant  of  an  Order  to  any  person  or  company  in  respect  of  the 
area  of  supply  mentioned  in  the  Order,  or  to  the  supply  of 
electrical  energy  by  any  company,  corporation,  body,  or  per- 
son within  such  area  of  supply,  and  by  the  Ordei-  estendmg 
the  boundary  of  Southport,  it  was  provided  that  all  contracts 
and  agreements  subsisting  at  the  commencement  of  the  Order 
entered  into  or  made  by  the  Urban  Council  in  relation  exclu- 
sively to  any  part  of  the  added  area  should  continue  as  if  the 
Southport  Corporation  had  been  a  party  thereto.  When, 
therefore,  the  borough  boundary  was  extended  to  include 
Birkdaie  the  only  result  so  far  as  the  relators  were  con- 
cerned was  to  substitute  a  reference  to  the  Borough  Corjpora- 
tion  for  any  reference  to  the  Urban  Council  in  the  Lighting 
Order  of  1898,  and  in  the  indentures  of  December  31st,  1901. 
and  it  was  not  contended  on  behalf  of  the  Corporation  that 
under  the  Extension  Order  of  1911,  or  otherwi.se.  it  acquired 
any  right  to  supply  electricity  in  competition  with  the  rela- 
tors. The  real  contest  between  the  parties  turned  upon  the 
true  construction  of  the  word  "  .supply  "  in  the  phrase  "  to 
.supply  electrical  energy."  The  tramways  in  Birkdaie  were 
in  a  continuous  line  with  those  in  the  borough  of  Southport. 
From  the  time  of  the  extension  and  until  quite  recently  the 
Corporation  provided  power  for  driving  the  cars  up  to  the  old 
borough  boundary,  and  the  relatorB  provided  it  for  driving 
them  beyond  that  point.  Tn  February,  1918,  the  Tramways  Co. 
surrendered  to  the  Corporation,  infer  alia,  its  lease  of  the 
tramways  in  the  old  Birkdaie  district,  and  thereupon  the 
Corporation  became  owner  of  the  whole  length  of  the  tram- 
ways. The  effect  of  the  surrender  was  to  put  an  end  to  the 
apreement  of  November  7th.  1902.  between  the  relators  and 
the  Tramway  Co.,  and  accordingly  a  fre.sh  agreement,  dated 
October  3rd.  1918,  was  entered  into  between  the  relators  and 
the  Corporation,  which,  in  effect,  reproduced  as  from  March 
Ist,  1918.  the  conditions  mvfnfin  mtifnndin  nf  the  earlier  agree- 
ment excent  that  instead  of  being  determinable  on  the  expi- 
ration of  the  leasehold  interest  it  micht  he  l^ut  an  end  to  at 
any  time  by  three  months'  notice  from  either  party.  On 
An;nist  10th,  1921.  the  Corporation  pave  three  months'  notice 
tn  tenninate  this  agreement,  and  it  ended  at  midnight  on 
Kovember  10th.  Thereafter  the  cars  were,  and  since  had 
been,  propelled  along  the  whole  length  of  the  line  by  power 
(zenerafed  and  provided  by  the  Corporation.  The  relators 
asserted  that  the  Corporation  in  these  circumstances  were 


acting  m  breach  of  the  contractual  restrictions  against  a.ssent- 
ing  to  the  supply  of  electrical  energy  in  Birkdaie  m  compe- 
tition with  the  relators  imposed  upon  it  by  the  second 
indenture  of  December  31st.  1901,  and  had  instituted  this 
actiou  to  olitain  an  injunction  to  stop  further  breaches  of  the 
agreement  and  to  recover  damages  for  those  that  had  aheaa>' 
been  committed.  The  Corporation,  on  the  other  hand,  denied 
this,  and  -said  that  it  owned  the  tramways,  and  it  could  not  in 
any  sense  be  said  to  be  supplymg  electrical  energy,  it  argued 
that  in  order  to  supply  energy  there  must  be  two  parties — 
one  who  gave  and  the  other  who  took.  The  primary  meari- 
ing  of  the  verb  "  to  .supply  "  was,  his  Lordship  thought,  to 
give  or  furnish  something  which  was  wanted,  and  in  that 
sense  it  could  be  construed,  in  the  relevant  places  in  which 
It  was  used  in  the  Acts  and  Orders  his  Lordship  had  to  con- 
sider. In  that  construction  there  was  httle,  if  anythmg,  to 
distinguish  it  from  the  verb  "  to  provide,"  and  in  cases  where 
the  local  authority  was  itself  the  undertaker  inasmuch  as  ita 
statutory  buyers  included  "  supplies  of  electricity  for  public 
purposes."  that  was,  infer  alia,  for  lightmg  in  the  street  or 
in  places  belonging  to  the  local  authority — the  verb  "  to 
supply  '  was  certainly  used  with  reference  to  a  state  of  facts 
which  did  not  involve  the  transfer  of  electricity  from  one  who 
gave  to  another  who  took,  unless  it  could  be  said  that  the 
local  authority  as  electricity  undertaker  was  to  be  treated  as  a 
separate  entity  from  the  same  authority  as  owner  or  con- 
troller of  the  lamps  in  streets  and  places  belonging  to  it. 
In  the  case  of  the  We.st  Surrey  Water  Co.  t'.  the  Guardians 
of  the  Chertsey  Union,  1894  (3  Chancery  Division,  p.  513), 
Mr.  Justice  North,  in  the  circumstances  involved,  in  face  of 
the  plaintiffs'  monopoly  of  supply,  had  to  consider  the  mean- 
ing of  the  word  "  supply  "  in  relation  to  water  under  the 
Public  Health  .\ct,  1875,  and  he  attached  a  construction  to  it 
which  would  appear  to  exclude  all  cases  where  the  supplier 
and  the  consumer  were  the  same  body  and  where  the  com- 
modity was  provided  i  -^t  to  persons  in  the  area  who  required 
a  supply,  but  for  use  hv  the  suppliers  for  their  own  purpose. 
His  Lordship  thought  that  the  result  of  this  judgment  was  to 
impress  upon  the  word  "  supply  "  in  the  Acts  and  Orders  of 
the  nature  of  the  present  ones  a  meaning  which  compelled 
him  to  hold  that  the  plaintiffs  had  no  cause  for  action,  and 
this  being  so,  he  had  no  alternative  but  to  dismiss  this  action 
with  costs. 

English  Electric  &  Siemens  Supplies,  TjTD.,  v.  Lawrence. 
In  the  Mayor's  and  City  of  London  Court,  on  July  20th,  the 
plaintiffs  made  a  claim  against  Wilfred  Lawrence,  electrical 
engineer,  of  Chelston.  Torquay,  for  £1  17s.  6d.  for  electrical 
goods  supplied.  Defendant,  in  his  affidavit,  stated  that  he 
handed  over  his  business  and  entered  into  a  deed  of  agree- 
ment with  Mr.  Hawkins,  of  Charterhouse  Square,  London,  on 
December  7th.  1920.  He  contended  that  from  that  date  the 
business  at  Torquay  belonged  to  Mr.  Hawkins,  defendant 
being  the  manager.  Plaintiffs'  goods  were  supplied  in  April. 
1921.  Plaintiffs  said  they  had  never  heard  of  Mr.  Hawkins 
being  the  defendant's  trustee.  The  defendant  had  the  goods. 
Judgment  for  the  plaintiffs,  with  costs. 


The  Liohting  Dynamo  and  Equip.ment  Co.  v.  Gree.s. 
At  Marylebone  County  Court,  on  Monday,  before  Judge 
Scully,  plaintiffs,  of  t)-7,  Warwick  Mews,  Warwick  Place,  W., 
sued  S.  Green,  of  1.  Formosa  Street,  'vVarwiek  Avenue  M'., 
for  £11  9s.  in  connection  with  the  wkrng  of  a  shop  and  ha  •;: 
room  and  for  extras  supplied. 

The  case  for  the  plaintiffs  was  that  an  estimate  for  the  work 
at  £12  was  submitted  to  defendant  in  August,  1920.  It  was 
a  verbal  estimate,  and  there  was  nothing  in  writing  De- 
fendant accepted  the  estimate,  but  when  the  work  was 
carried  out  defendant  refused  to  pay  for  it.  Plaintiffs  also 
supplied  some  electric  lamps.  Tlie  contract  did  not  include 
the  cost  of  effecting  a  connection  with  the  main.  There  was 
a  deposit  paid. 

In  reply  to  the  judge,  a  witness  for  the  plaintiff  said  he 
gave  the  company  which  was  to  supply  the  electricity  notice 
of  the  work  when  it  was  completed. 

Defendant  said  the  contract  w-as  that  the  cost  of  malting 
the  connection  with  the  main  should  be  included  in  it.  'l^ie 
only  money  he  was  told'he  would  have  to  pay  beyond  the 
contract  was  £3  deposit  for  the  meter.  When  the  work  was 
fini.shed  he  was  told  by  plaintiffs  that  they  were  going  to 
leave  it  to  the  suppliers  of  the  electricity  to  make  the  con- 
nection, but  when  he  came  into  communication  with  them 
on  the  subject  they  told  him  the  connection  would  cost  him 
£30.  There  were  no  electricity  consumers  on  either  side  of 
his  house.  Later,  plaintiffs  wanted  payment  for  the  fixtures, 
and  he  told  them  he  did  not  want  the  fixtures. 

In  cros.s-examination  defendant  said  he  thought  the 
suppliers  of  the  electricity  might  want  something — £5  or  so — 
but  he  did  not  think  they  would  require  .£30. 

Judge  Sci'LLY  said  it  was  very  embarrassing  to  -have  to 
decide  the  case  on  inadequate  evidence.  The  person  who 
submitted  the  estimate  and  made  the  contract  was  not  called 
on  behalf  of  the  plaintiffs,  and  neither  party  had  produced 
a  representative  from  the  electricity  company  which  was  to 
give  the  supply;  he  must,  therefore,  give  judgment  for  tba 
defendant,  with  cogts. 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings. — F.  A.  Jennings,  consulting  engi- 
neer, 25,  Victoria  Street,  ijondon.  S.W. — Receiving  order  made 
July  19th  on  a  ci'editor's  petition.  Fii-st  meeting  July  31st; 
public  examination,  September  19th ;  both  at  Carey  Street, 
W.C. 

R.  Speinqeb,  electrical  engineer  and  contractor,  253,  Ply- 
mouth Grove,  Manchester. — l'"irst  meeting  August  4th;  public 
examination  August  18th,  at  the  Court  House,  Manchost«'r. 

E.  G.  RowK  (Davies  &  Rowc),  electrical  engineer,  .'52, 
Eleanor  Street,  and  119,  Dunraven  Street,  Tonypandy. — 
First  meeting  August  2nd;  public  examination  August  18th, 
at  the  Court  House  of  Pontypridd. 

F.  NiCHOLLS,  electrical  and  motor  engineer  19,  South  Street, 
Scarborough  (trading  in  partnership  with  Mrs.  M.  Parks  as 
The  Scarborough  Motor  and  Accessories  Supply  Co.). — l^-us- 
tee  (Mr.  D.  S.  Mackay)    relea.sed  March  17th. 

J.  W.  Gladwin,  electrical  engineer,  81,  Burcot  Eload,  Meers- 
briwk,  Sheffield. — Trustee  (Mr.  C.  Turner)  released  February 
27th. 

H.  E.  Carb,  electrician,  Carlisle  Street,  Goole.— Trustee 
(Mr.  C.  R.   Townend)   released  April   11th. 

Company  Liquidations.— Stuart  &  Moore,  Ltd.— Meeting  of 
creditors  August  8th  at  the  offices.  Claims  to  the  liquidator 
(Mr.  J.  J.  Ure). 

Hudson's  Electrical  Engineering  Co.,  Ltd. — Meeting 
August  26th  at  99,  Albion  Street,  Leeds,  to  hear  an  account 
o(  the  winding-up  from  the  liquidator,  Mr.  W.  Einmerson. 

Imi'EBL4  Co.,  Ltd. — Meeting  August  29th  at  16,  Kennedy 
Street,  Manchester,  to  hear  an  account  of  the  winding-up  from 
the  liquidator,  Mr.  A.  P.  Kearns. 

iLi'ORD  Drv  Batterv  Co.,  Ltd. — Meeting  August  22nd  at  31-4, 
Basinghall  Street,  London.  E.C.,  to  hear  an  account  of  the 
winding-up  from  the  liquidator,  Mr.  G.  W.  Roberts. 

Tredegars,  Ltd. — With  reference  to  the  report  under  this 
headmg  in  our  issue  of  July  7th,  Messrs.  Cecil  Hodges  &  Co., 
Ltd.,  ask  us  to  state  that  they  are  not  the  firm  of  Hodges  and 
Co.,  who  appear  as  creditors  for  ±130  in  the  liquidation  of 
Tredegars,  Ltd.  The  latter  company  owed  them  nothing  at 
the  time  of  the  liquidation. 

.\abada  Trust,  Ltd. — Winding  up  voluntarily,  with  Mr. 
H.  E.  Harwood.  73-75.  .Albion  Street,  Leeds,  as  liquidator. 

Conner  Magneto  and  Ignition  Co.,  Ltd. — Meeting  of 
creditors  August  8th  at  31,  Copthall  Avenue,  London,  E.C.2. 
Liquidator;  Mr.  A.  L.  Wallis.  Particulars  to  be  sent  in  by 
date  named. 

Dissolutions  of  Partnerstiip. — Cables  &  Electrical  Supplies, 
merchants  and  manufacturers  of  electrical  materials,  Mica 
House,  Oftord  Street,  London,  N.I.— Messrs.  A.  Bergl  and  J.  F. 
Schotield  have  dissolved  partnership.  Mr.  Bergl  will  attend 
to  debts,  &c.,  and  continue  the  business  at  the  same  address. 

H.  F.  Knowler  &  Co.,  agricultural,  electrical,  and  general 
engineers.  &c.,  Kingsnorth,  Ashford,  Kent. — Messrs.  H.  F. 
ICnowler  and  W.  R.  and  A.  S.  Cooper  have  dissolved  partner- 
.ship  by  the  bankruptcy  of  H.  F.  Knowler  and  with  the  mutual 
consent  of  W.  R.  and  A.  S.  Cooper,  who  will  attend  to  debts, 
&c. 

Deed  oi  Assignment J.  B.  Phillips  and  E.  J.  Phillips 

(Phillips  &  Co.,  electrical  engineers,  41,  St.  John's  Road,  Clap- 
ham  Junction,  London,  S.W.). — Creditors'  claims  must  be  re- 
ceived by  the  trustee,  Mr.  W.  A.  J.  Osborne.  Balfour  House, 
London.  E.G.,  by  August  2nd. 

Trade  Announcements. — Premises  have  been  opened  by 
Messrs.  Johnson  it  Watts,  electricians,  at  180,  Snargate 
Street,  Dover. 

The  Western  Electric  Co.,  Ltd.,  has  appointed  Messrs. 
Lionel  Robinson  &  Co.  sole  selling  agents  for  London,  Middle- 
>iex,  and  Surrey,  for  its  "  B.  A.  G."  diffusers.  A  range  of 
s;imples  is  on  view  at  the  company's  showroom  at  3,  Stapl^^ 
Inn.  London,  W.C.I,  and  catalogues  are  now  being  sent  out  to 
the  trade. 

Messrs.  W.  LiLEi  A-  Co.,  who  removed  early  in  the  year  to 
b'2.  Hope  Street,  Liverpool,  where  they  have  a  showroom, 
state  that  communications  are  still  being  addressed  to  their 
former  premises.  Correspondents  are  asked  to  take  note  of  the 
'hange,  iind  of  the  fact  that  no  alteration  h;i.s  taken  place  in 
liroprietorship  or  in  either  their  telephone  or  telegraph  numbers. 

We  are  informed  that  Mr.  G.  W.  Matthews  has  ceased  to 
hold  the  appointment  of  joint  managing  director  of  Mes.srs. 
Cesco,  Ltd.,  wholesale  electrical  engineers,  8,  Westgate  Street. 
Cardiff,  and  Mr.  A.  H.  Smith  has  been  elected  6ole  managing 
director. 

Catalogues  and  Lists. — West'^un  Electric  Co.,  T^td..  60  and 
'i2,  Pinsbury  Pavement,  E.G. 2. — .An  illustrated  catalogue  of 
'  B.  A.  G."  "  diffusers,"  of  many  patterns,  for  gastilled 
lamps. 

The  London  Electric  Firm,  Brighton  Road,  Croydon. — An 
ilhistrated  leaflet  giving  particulars  of  suspended  electric  lan- 
terns installed  at  Hove. 

The  Relay  Automatic  Telephone  Co.,  Ltd.,  Marconi  House. 
Strand,  W.C.2. — A  well-illustrated  brochure  giving  a  simple 
explanation  of  the  "  Relay  "  system,  showing  and  describing 
the  parte  in  very  full  detail. 


Ironclad  Swxtchgeab  Co.,  L/td.,  Monton  Lane,  Eccles,  Man- 
chester. An  illustrated  and  priced  catalogue  of  switch  and 
fuse  gear,  including  power  station  switchboards  and  distribu- 
tion boards. 

The  Ge.nebal  Electric  Co..  Ltd.,  Magnet  Hou.se,  Kingsway, 
W.C.2.-— Catalogue  Section  K  (13th  edition),  a  comprehensive 
price  list  of  telephone  apparatus,  fire  alarms,  water-level 
indicators,  &c.  Each  item  is  illustrated,  and  views  are  given 
of  a  number  of  telephone  installations.  Also  a  card— 
■■  Reasons  Why  "  No.  1,  advertising  "  Excel  "  lampholders. 

Puller's  United  Electhc  Works,  Ltd.,  Woodland  Worltt, 
Chadwell  Heath,  E.— List  111,  describing  the  "  Chad  "  battery 
for  operating  "  wireless  "  valves. 

Benjamin  Electric,  Ltd.,  Brantwood  Works,  Tariff  Road, 
Tottenham.  N.17.— .A  series  of  leaflets  giving  a  few  "  Auto 
Suggestions,"  i.e.,  particulars  of  small  devices  for  automobiles, 
including  electric  horns,  Boyce  "  Moto-Meters,"  "  Auto- 
reeLites,"  &c. 

The  Lawrence  Patent  Water  Softbn-er  and  Sterilizer  Co., 
Ltd.,  Parliament  Mansions,  Victoria  Street.  S.W.l.— A  leaflet 
dealing  with  the  treatment  of  boiler  feed  water. 

The  Horstmann  Gear  Co.,  Ltd.,  Newbridge  Works.  Batb-— 
.An  illustrated  catalogue  of  time  switches  of  various  types. 

Correction.-— Owing  to  a  printer's  error  in  the  arrangement 

of  the  advertisement,  in  our  last  issue,  of  Scpeblamp,  Ltd., 
making  an  "  Electric  Lamp  Offer,"  the  prices  of  different 
lanips  were  mixed  up.  Tlie  advertisement  is  correctly  printed 
in  this  issue. 

New    Belgian     Companies — There    has  been    formed   at 

Ondenval,  Belgium,  the  Societe  Anonyme  Lumiere  et  Force 
Motrice  for  the  production  of  electric  light  and  power. 

At  Liege  (24.  Rue  de  Vis6)  P.  Lambm  and  A.  De  Gueldre 
have  oonstituted  themselves  a  company  for  the  carrying  on 
of  an  engineering  works  and  the  undertaking  of  electric  instal- 
lations. 

Jo.seph  Herze  et  Cie.  is  the  style  of  a  company  formed  at 
Liege  for  the  sale,  repair,  and  installation  of  electrical 
material  of  all  kinds. 

Brazilian  Railway  ElectriGcation. — It  is  stated  that  the 
arrival  at  Rio  de  Janeiro  of  the  president  of  the  Compagnie 
Generale  d'Electricite  bears  relation  to  the  contract  which 
the  Government  of  Brazil  is  negotiating  at  present  in  order 
to  provide  for  the  electrification  of  the  Central  Railway  of 
Brazil. 

Outings. — In  spite  of  rather  unsettled  weather,  a 
very  enjoyable  day  was  spent  on  Saturday  last  by  the 
indoor  and  outdoor  staff  of  Messrs.  Pi-ancis  Polden  and 
Co.,  Ltd.,  the  London  electrical  contractors.  .A  party 
of  about  60  travelled  in  two  charabancs  to  Brighton 
— the  journey  being  enlivened  by  endeavours  to  follow 
up  the  weather  changes  by  manipulation  of  the 
hoods  of  the  vehicles.  An  excellent  lunch  awaited  the 
party  at  the  Clarence  Hotel.  Brighton,  in  the  course  of  which 
an  opportunity  wa.s  taken  of  making  two  presentations  to  the 
head  of  the  firm.  Mr.  Francis  Polden — a  silver  rose  bowl  from 
the  outdoor  staff  and  a  pair  of  silver-mounted  brushes 
from  the  office  st.nff.  The  spirit  of  fraternity  between 
the  management  and  the  staff  was  very  apparent, 
and  this  w'as  given  expression  to  by  Messrs.  Revell 
and  Campbell,  and,  vociferously,  by  the  assembled 
company.  Mr.  Polden  thanked  the  staff  for  the  gifts,  and 
spoke  of  the  firm's  continued  progress.  He  said  that  it  was 
hia  aim  to  retain  everybody  with  the  company  in  spite  of  trade 
depression,  and  he  was  glad  fo  say  that  so  far  it  had  not 
been  necessary  to  "  stand  off  "  anybody.  Mr.  Oswald  (co- 
director),  in  proposing  the  health  of  "  The  Staff.  Indoor  and 
Outride,"  also  paid  tribute  to  the  excellent  relations  existing 
between  all  members  of  the  fimi.  and  Mr.  Gill  (secretary)  re- 
sponded. After  lunch  the  individual  members  of  tlie  parfv 
were  left  to  their  own  devices,  and  the  weather  behaved  itself 
well  for  three  or  four  hours  continuously.  The  departure 
from  Brighton  was  made  at  5.30  p.m..  and  a  diversion  from 
the  route  was  mnde  for  tea  nt  Hurstpierpoint  The  arrange 
ments  were  in  the  hands  of  Messrs.  Gill  and  Revell.  and 
were  another  proof  of  the  value  of  good  business  organi.sation. 

For  Sale. — Bv  direction  of  the  Disposal  Board.  Mr.  Charles 
T).  Phillips  will  .sell  a  large  nuantity  of  plant  and  machiner\. 
including  Ixiilers.  water-softening  plant,  electric  motors, 
generating  sets,  A-c,  at  H.M.  Factory.  Stratfon  Works.  Swin- 
don, on  August  16th  and  I7th.  On  .August  1.5th  and  following 
days.  Messrs.  Bradshnw.  Brown  i^-  Co.  will  soil  by  auction 
wireless  material,  electrical  equipment.  &c..  at  the  Royal  Dock- 
yard.   W(xilwich.     (See  our  advertisement  pages  to-day.) 

Catalogues  Wanted.— The  Duulin  rNrrrn  Tramways  Co. 
(1896),  TjTD.,  112.  IMarlborough  Street,  Dublin,  is  desirous  of 
obtaining  current  issues  of  cataloinies  and  price  lists. to  replace 
those  lost  by  the  destruction  of  its  Sackville  Street  offices. 

Glow  Lamp  Works  for  Poland. — It  is  reported  from  Berlin 
that  a  Poli.sh-Dutch  lamp  comn.inv  has  been  formed  at  War- 
saw with  a  share  ortpital  of  100,000.000  Polish  marks  and  with 
th«  co-operation  of  the  Dutch  Philips'  Glow  Lamp  Co. 
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The  American  Strikes. — Mr.  Samuel  Gompers,  the  presi- 
dent of  the  American  Federation  of  Labour,  has  issued  a  state- 
ment inviting  the  Government  to  urge  the  miners  and  railway 
workers  on  strike,  and  their  respective  employers,  to  open 
direct  negotiations.  The  Government,  the  Labour  leader  says, 
has  threatened  a  great  deal,  but  has  had  little  to  say  about  the 
rights  of  the  workers.  "  Labour."  the  statement  declares, 
"  invites  the  Government  to  bring  about  a  conference  between 
the  workers  and  employers.  Labour  will  enter  the  conference 
in  absolute  good  faith,  and  unless  the  employers  are  absolute 
autocrats,  the  strikes  can  quickly  be  adjusted." — Renter. 

Book  Notices. — "  The  Home  Radio  :  How  to  make  and  use 
it."  By  A.  Hyatt  Verrill  (105  pp.;  61  diagrams).  London: 
Harper  &  Bros.  Price  3s.  6d.  net. — It  is  stated  in  the  preface 
that  this  work  is  not  intended  as  a  scientific  treatise  on  radio 
telephony,  but  as  an  aid  to  those  who  wish  to  make  or  use 
wireless  telephone  instruments  and  "  who  are  not  interested 
in,  or  do  not  care  to  learn,  the  technicalities  of  practical  elec- 
tricity as  applied  to  wireless  work."  Tlie  author  goes  further 
and  considers  that  this  ignorance  is  perhaps  an  advantage.  Of 
course  absolute  lack  of  acquaintance  with  the  subject  is  incon- 
ceivable, the  author  therefore  outlines  the  theory  and  prac- 
tice of  "  wireless  "  in  a  Tion-technical  manner.  A  list  is  given 
of  the  tools  and  material  required,  and  this  looks  rather  for- 
midable. Then  the  construction  of  instruments  and  com- 
ponents is  dealt  with,  but  parts  of  this  section  are  often  ren- 
dered superfluous  by  the  author's  concluding  by  -saying  that, 
after  all,  it  is  better  to  purchase  the  part  in  question  either  on 
account  of  the  cost  and  difficailty  of  constructing  it.  or  its 
ineflSciency  when  home-made.  Both  sending  and  receiving  sets 
are  described  in  concise  and  simple  terms.  The  little  work 
will  certainly  be  of  assistance  to  amateurs,  but  we  think  that 
only  the  purchase  and  assembly  of  the  parts  described  will  give 
satisfaction. 

"  Maintenance  and  Repair  of  Electrical  Measuring  Instru- 
ments." By  H.  G.  YaiTill  (78pp.;  7  plates).  London: 
Percival  Marshall  &  Co.  Price  2s.  6d.  net.— The  author,  who 
has  had  considerable  experience  in  this  class  of  work,  devotes 
the  first  five  chapters  of  his  book  to  the  classification  of  instru- 
ments under  the  headings: — Moving  coil;  moving  iron;  hot- 
wire; dynamometer;  and  electrostatic.  Principles  and  con- 
struction are  fully  and  concisely  dealt  with  and  peculiarities 
explained.  The  sixth  chapter  is  devoted  to  the  installation 
and  maintenance  of  instniments  in  servioe.  Chapter  VII. 
deals  with  the  cause  and  remedy  of  common  defects,  and  the 
final  chapter  deals  with  repairing  generally.  The  explanations 
given  are  simple,  but,  naturally,  in  such  a  small  volume, 
somewhat  compres-sed. 

"  Report  on  Water  Power,"  being  the  report  of  a  Commis- 
sion of  Inquiry  into  the  Resources  and  Industries  of  Ireland 
(50  pp.;  5  plates).  Dublin:  The  Commission  (87.  Grafton 
Street).  Price  2s.  6d.  net. — This  report  gives  estimates  of  the 
power  probably  to  be  derived  from  the  rivers  Shannon,  Erne, 
Bann,  and  Liffey,  as  well  as  a  number  of  smaller  water-power 
resources.  It  is  admitted  that,  with  the  exception  of  the 
Shannon,  only  short-period  gaugings  were  available  to  aid  the 
Commission  in  its  work.  Previous  inquiries  into  the  subject 
are  reviewed,  and  the  establishment  of  discharge-gauging  sta- 
tions, &c.,  is"  recommended.  The  Commission  has  had  re- 
course, to  a  great  extent,  to  the  proceedings  of  the  Boal'd  of 
Trade  Sub-Committee  which  reported  on  the  subject  a  short 
time  ago. 

Publications  of  the  Massachusetts  Institute  of  Technologv. 
Serial  Nos.  28  and  29.  Boston  (Mass)  :  The  Institute.— Tlie 
first  of  these  two  publications  contains  three  short  treatises  : 
— "  A  Simple  Harmonic  Analy.ser,"  "  Electromechanical  De- 
vice for  Rapid  Schedule  Harmonic  Analy.sis  of  Complex 
Waves,"  and  "  Alignment  Chart  for  Circular  and  Hyperbolic 
Functions  of  a  Complex  Argument  in  Rectangular  Co-ordi- 
nates." The  second  describes  a  mechanical  frequency  meter 
of  telephonic  range  (from  the  Journal  of  the  Franklin  In- 
stitute). 

"  Lexique  Technique  Anglais-PranQais,"  bv  C.  Malgorii 
(•216  pp.).  Paris:  Gauthier-Villars  et  Cie.  Price  10  fr.— This 
is  a  work  which  will  inevitably  be  of  greater  utility  to  the 
French  engineer  or  industrialist  than  to  the  English,  as  only 
the  French  equivalent  of  English  terms  is  given,  although 
to  firms  who  have  to  write  to  French  customers  it  may  be 
of  value.  Tlie  dictionary  is  termed  "  technical."  but  its 
scope  is  such  as  to  usurp,  to  some  extent,  the  functions  of  the 
general  English-French  lexicon.  As  is  to  be  expected,  some  of 
the  tran.slations  are  open  to  question — !'  faculty."  for  instance, 
is  given  as  "  /orcc  mecanique  " — a  somewhat  strained  render- 
ing. Init  nevertheless  the  items  generally  are  very  detailed  and 
explicit.  It  is  interesting  to  note  how  far  France  is  indebted 
to  the  English  language  for  its  technical  terms,  even  where 
fhey  have  been  bodily,  literally,  and  clumsily  translated  into 
French. 

"  Proceedingg  of  the  Institution  of  Railway  Signal  Engineers 
(Inc.).  1921."  (3.50  pp.).  Manchester:  H.  Rawson  &  Co. 
Price  (to  non-rriembers)  7s.  6d. — In  addition  to  the  annual 
report  and  statement  of  accounts,  and  lists  of  members,  this 
volume  contains  the  papers  read,  with  disciissions  on  these. 
during  the  year.  Included  among  these  are  "  Some  Problems 
of  Automatic  Train  Control,"  by  \V.  .1.  Thorrowgood ;  "  Some 
Fundamental  Calculations  of  a.c.  Track  Circuit,"  by  D.  C. 
f  Jail ;  "Magnetic  Storms,"  by  \V.  J.  Thorrowgood;  "Some 
Problem'  of  Track  Circuit  I^ay-out,"  by  W.  C.  Ackfield ;  and 
"  Light  Signals."  by  W.  J.  Sadler. 


Manual  oj  Electrical  Undertakings  and  Directory  of 
Officials,  1922.  Vol.  25.  London  :  Electrical  Press,  Ltd. 
30s.  net. — This  valuable — practically  indispensable — work 
has  now  reached  its  tweuty-fiith  year.  it  is  not  a 
volume  to  review  in  the  ordinai'v  way ;  in  the  main  all  that 
one  can  do  is  to  indicate  the  nature  of  the  contents,  and  it  is 
so  well-known  among  those  who  have  occasion  to  use  such  a, 
work  that  even  that  need  hardly  be  indicated  here.  However, 
for  the  benefit  of  those  who  make  a  regular  practice  of  pur- 
chasing the  new  volumes,  we  announce  that  the  25th  is  now 
out;  and  for  the  infonnation  of  those  who  usually  have  not 
gone  further  than  to  borrow  somebody  else's  copy  and  ought 
to  buy  one  for  themselves,  we  may  say  briefiy  what  it  con- 
tains. Its  contents  comprise  financial,  technical,  commercial, 
and  general  information  (including  names  of  officials)  relating 
to  2.760  electrical  undertakings,  'the  aggregate  capital  issued 
by  electrical  companies  registered  in  Great  Britain,  in  shares, 
debentures,  and  loans,  together  with  municipal  electrical  bor- 
rowings, is  shown  to  stand  now  at  ^601,000,000,  as  against 
.i'5tl.SliO,IKK1  in  the  previous  year.  Tlie  rates  of  dividend  and 
interest  paid  by  electrical  companies  for  the  pa-st  20  years 
ar?  lecorded.  There  is  a  review  and  statistical  analysis  of  the 
progress  of  the  year,  and  the  information  in  different  sections 
relates  to  electricity  .supply  and  traction,  telegraph  and  tele- 
phone, manufacturing  and  miscellaneous  concern^.  \  section 
is  devoted  to  Colonial  and  British  posssessions.  and  there  are 
directories  of  officials,  of  members  of  Electric  Lighting,  and 
Tramway  Committees,  and  of  electrical  contractors,  and  there 
is  an  index  to  undertakings.  .-Ml  kinds  of  subjects  are  included 
in  the  review  of  the  year's  progress — water-power,  wireless 
matters,  the  Electric  Supply  Bill,  and  so  forth;  there  are 
various  maiis  and  other  features  such  as  the  volume  has  made 
a  speciality  of  for  many  years. 

"  Experiments  with  the  Slide-wire  Bridge."  by  David 
Robertson.  D.Sc,  M.I.E.E.  (pp.  86-1-8).  Chelmsford: 
Crompton  &  Co.,  Ltd.  Price  3s.  net. — As  the  preface  states, 
this  work  has  been  written  to  illustrate  the  possibilities  ol  the 
slide-wire  bridge,  and  particularly  that  form  of  it  developed 
by  the  author  and  made  by  Messrs.  Crompton.  .Mtogether 
21  separate  operations  are  described,  and  under  each  head 
details  are  given  of  several  methods.  The  bridge,  it  is  shown, 
can  be  applied  to  the  measurement  of  resistance,  especially 
in  connection  with  fault-tracing;  the  measurement  of  con- 
ductivity ;  measurement  of  temperature  by  the  resistance  ther- 
mometer; and  the  calibration  of  dial  boxes,  ammeters,  and 
voltmeters.  Every  experiment  is  illustrated  diagrammatically, 
and  the  method  of  explanation  adopted  leaves  little  room  for 
error. 

"  Science  .\bstracts."  Vol.  25.  Part  6.  Section  A. — 
Physics,  and  Section  B. — Electrical  Engineering.  London  : 
B.  &  F.  N.  Spon,  Ltd.  (for  the  Institution  of  Electrical  Engi- 
neers),    Price  2s.  6d.  per  part. 

The  Bureau  International  de  L' Union  T61egraphique  has  pub- 
lished a  new  li.st,  in  alphabetical  order,  of  the  call  signs  of  wire- 
less telegraph  stations  (7th  edition) ;  the  price  of  the  document 
is  6  fr.  (Swi.ss),  and  it  is  obtainable  from  the  Bureau  at  Berne. 

"  Elements  of  Radio  Telephony,"  by  W.  C.  Ballard,  junr., 
M.E.,  pp.  x-l-132;  figs.  51.  London:  McGraw-Hill  Pubhshing 
Co.,  Ltd.    Price  7s.  6d.  net. 

"  The  Mechanical  Handling  and  Storing  of  Material,"  by 
G.  F.  Zimmer,  A.M.Tnst.C.E.,  pp.  xx  -1-804;  figs.  1,143. 
London  :  Crosby  Lockwood  &  Son.  Price  ±'3  3s.  net. 
"The  'Union  d'Electricite  '  and  the  Gennevilliers  "  (49.pp. ; 
.53  figs. ;  and  5  special  plans),  translated  by  C.  M.  Popp  from 
the  original  Fiench  of  Ernest  Mercier.  Paris :  La  Remif 
lndiistrirUr.—T\u-^  Engli.sh  edition  has  been  further  improved 
by  the  addition  of  later  photographs. 

L'Oyoniiithe  Moulded  Insulation. — The  niuulded  insula- 
tion manufactured  by  the  Societe  .\nonynie  L'Oyonnithe,  of 
Paris,  whose  sole  agent  for  the  United  Kingdom  is  Mr.  S. 
Eviiug,  of  2,  Falccn  Square,  E.C.I,  is  particularlv  attractive 
on  account  of  the  perfection  of  moulding  obtained,  and  the 
reliability  (if  the  finished  article.  Four  different  qualities  of 
material  are  used,  depending  chiefly  on  the  temperature  which 
the  moulding  has  to  withstand.  Te.sts  carried  out  by  the 
Laboratoire  Central  d'Electricite.  France,  in  April,  1922,  show 
I  hat  the  insulation  resistance  and  dielectric  strength  of  the 
various  materials  are  satisfactory,  and  the  "  Permanite  " 
(piality  will  withstand  a  temperature  of  200  (leg.  C.  without 
cracking  or  melting.  These  moulded  pieces  find  a  wide  field 
of  application  for  lampholders,  adaptors,'  wall  plugs,  switch 
handles,  insulating  jiieces  for  internal  telephone  and  telegraph 
roiistruction.  magneto  construction,  terniinal  boxes,  wall 
blocks,  r'ui-irir'ia'i.  uut..''.;:.:.  &c..  and  for  electro-medical  appara- 
tus, where  the  strength  of  material  and  finish  are  so  im- 
portant. Even  the  most  oomplicated  mouldings  with  em- 
bedded metal  parts  for  the  internal  construction  of  electrical 
iifiparatiis  are  turned  out  with  accuracy  and  high  finish  from 
drawings  <ir  patterns. 

Waste  Through  Rust  and  Corrosion. — We  are  informed 
that  a  proposal  is  on  font  to  form  an  Association  of  Manu- 
faoturers  of  Non-Corrodible  and  .A.nti-Corrosivc  Products  with 
the  object  of  creating  new  and  increased  demands  for  the 
products  and  processes  of  its  members.  This  is  in  view  of  the 
recently-published  e.stimate  of  Sir  Robert  Hadfield  that  the 
ravages  of  rust  and  corrosion  represent  an  annual  wastage  of 
more  than  ilSlXJ.OOO.OOO.  Particulars  can  be  obtained  from  Mr. 
W.  R.  Douglas  Shaw,  c/o  The  Royal  Society  of  Arts,  18, 
John  Street,  Adelphi,  London,  W.C.a. 
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The  Engineering  Trade  Position. — Mr.  Douglas  Vickers, 
M.P.,  in  his  speech  at  the  annual  meeting  of  Vickers,  Ltd.,  at 
Sheflield  on  July  19th,  said  that  19'2l  was  a  year  of  troubles, 
disappointments,  falling  prices  and  diminishing  trade  for 
practically  all  the  engineering  concerns  in  the  country.  The 
only  exceptions  known  to  him  were  the  textile  machine  trade, 
in  which  they  were  not  interested,  and  the  electrical  trades. 
At  the  present  time,  with  seven  months  of  19'2'2  gone,  there  was 
no  change  for  the  better.  If  they  did  not  know  that  trade 
must  recover  in  the  end  and  that  every  month  brought  them 
nearer  to  that  revival,  they  would  .say  that  recovery  was  as 
far  off  as  ever.  The  electrical  trade  still  showed  best,  though 
orders  did  not  come  in  as  fast  as  work  went  out;  there  were 
very  few  inquiries  for  ships  or  steel  products  or  railway 
material,  carriages,  and  wagons;  motor  cars,  on  the  other 
hand,  were  selling  quite  well.  They  were  still  waiting  for 
armament  orders,  though  their  reduced  designing  staffs  were 
very  busy  with  new  designs  which  they  had  been  asked  to  get 
out.  and  which  they  must  undertake  if  they  wore  to  retain 
that   trade  in    the  future. 

There  had  been  many  conjectures  as  to  the  cause  of  the 
present  bad  trade,  and  few  were  satisfactory.  The  condition 
of  Russia  and  the  impoverished  Central  Euroi:)ean  States 
seemed  inadequate  as  an  explanation  a«  far  as  engineering  was 
concerned;  the  chief  causes  must  be  at  home.  "  The  custo- 
mers for  engineering  products,  ships,  machinery,  &c.,  are  on 
strike.  These  goods  are  purchased  almost  entirely  on  capital 
account  and  paid  for  either  out  of  profits  retained  in  the  busi- 
ness or  by  sums  raised  by  new  sub.scription.  Excessive  taxa- 
tion has  almost  put  a  stop  to  the  former,  and  as  to  the  latter 
the  inve-stment  of  new  money  in  plant  at  prices  that  are  still 
high  as  compared  with  past  years  offers  little  attraction  to  the 
investor  who  can  get  a  return  from  trust  securities  that  com- 
pares not  very  unfavourably  with  what  he  used  to  expect  on 
ordinary  shares  before  the  war.  In  fact,  the  investor  has 
held  off  and  will  continue  to  hold  off  until  there  is  some  change 
in  feeling.  For  the  moment  the  outlook  for  the  engineering 
trade  is  still  gloomy,  but  there  are  points  which  indicate  that 
the  skies  may  clear.  In  the  first  place,  the  abundance  of 
money  is  raising  the  prices  of  trust  inve.stnients  and  bringing 
down  the  return  that  can  be  obtained  from  them,  whicli  must 
add  to  the  relative  attractions  of  industrial  shares;  secondly, 
there  is  a  feeling  spreading  that  things  are  improving,  and  if 
this  feeling  becomes  general  they  will  improve."  .  .  . 
"  Tliere  is  now  plenty  of  money  available  for  public  loans  and 
little  for  permanent  investment  in  new  con.struction  or  indus- 
trial enterprises.  The  market  would  readily  .supply  large  sums 
to  our  Dominions  and  Colonies  if  in  certain  cases  the  honw 
Covernraent  would  support  loans  by  guarantees.  Our  old 
Dominions  and  Crown  Colonies  are  still  an  ample  field  for 
development,  while  the  newer  acquisitions  must  have  large 
sums  spent  upon  them  to  become  remunerative,  or  even  only 
.<ielf-supporting  units  of  the  Empire.  If  development  loans 
'A'ith  a  Government  guarantee  were  spent  in  the  usual  propor- 
tions in  this  country,  trade  would  revive.  unemplo^Tnent  would 
ho  reduced,  and  the  direct  savings  in  the  cost  to  the  Govern- 
ment of  unemployment  could  hardly  fail  to  cover  any  eventual 
charge  due  to  the  guarantee,  while  the  indirect  advantages  and 
the  saving  in  local  taxation  would  be  far  greater.  Britain 
Overseas  would  again  render  great  service  to  the  mother 
country  if  they  began  development  at  once  on  a  large  scale. 
They  would  gain  by  their  increased  resources,  and  we  here 
would  be  helped,  now  bv  the  revival  of  trade,  and  in  the 
future  we  should  have  the  benefit  of  the  newly-established 
customers  for  our  goods  of  all  kinds." 

Belj^ian  Electrical  Signalling  Apparatus. — Hitherto  Bel- 
gium h.-is  been  mainlv  dependent  on  foreign  countries  for  rail- 
nay  electrical  signalling  appai'atus.  Tlie  Societe  des  Ateliers 
do  Constructions  Electriques  de  Charleroi  has,  however,  re- 
cently established  special  works  for  its  manufacture  at  Ruys- 
broeck.  near  Brussels,  where  already  a  large  number  of  orders 
are  in  hand  in  connection  with  the  electrification  of  the  Bel- 
gium State  railways. 

Holidays. — ^Tlie  works  of  the  Electric  Constrdction  Co., 
Ltd..  will"  be  closed  from  .August  .5th  to  August  13th  inclusive. 
The  offices  will  re-open  on  August  9th. 

The  works  and  otfices  of  Messrs.  Allen  West  &  Co.,  Ltd., 
Brighton,  will  be  closed  (save  for  urgent  correspondence  mat- 
ters) from  August  5th  to  13th  (inclusive)  for  the  summer  holi- 
days. 

Applications  for  [tritish  Trade  Marks. — .Appended  is  a  sum- 
mary of  the  remit  applications  for  British  trade  marks  in 
respect  of  goods  and  productKnis  cunuei'ted  with  the  electrical 
trades  and  industries.  Firms  desiring  to  enter  an  objection  to 
any  of  the  applications  have  one  month  in  which  to  do  so  from 
the  dates  mentioned   below  ;  — 

Blancol.  No.  425,408.  Class  50.— Oil  intended_  for  use  to 
prevent  or  minimise  the  evaporation  of  electrolyte  in  secondary 
cells.  Price's  Co.,  Ltd.,  Belmont  Work.s,  Battersea,  S.W. 
.luly  12th.   1922. 

Magnome.  No.  423,547.  Class  13.— Electrical  goods  of  ordi- 
narv  metal.  Prank  B.  Cox,  65,  Fleet  Street,  Liverpool,  July 
19th.  1922. 

Design  No.  4^,369.  Class  13.— Water,  gas,  and  electrical  fit- 
tings of  ordinary  metal.  Samuel  Booth  &  Co.,  Ltd.,  Cheapsido 
Works.  Cheapside,  Birmingham.    July  19tb,  1932. 


Lecfurite.    No.  426,163.— All  ajticles  in  Class  5.    Leeds  Ek' 
trical  Construction  Co.,  Ltd.,  Channouth  Street,  Leeds.    July 
19th,  1922. 

Liliput.  No.  416,919.  Class  6.— Dynamos  and  electry 
fans.  J.  Stone  &  Co.,  Ltd.,  Abinger  Street,  Deptford,  London, 
S.E.    July  19th,  1922. 

G.  L.  Garbe  Lahmeyer  (lettering  and  design).  No.  419,6(2. 
Class  6.— Dynamos  and  electric  motors.  Deutsche  Elektrizi- 
tatswerke  zu  Aachen,  Garbe  Lahmeyer  &  Co.,  Aix-la-Chapelle. 
Germany.  Addreas  for  service  :  Haeeltine,  Lake  &  Co.,  28, 
Southampton  Buildings,  Chancery  Lane.  London,  W.C.  July 
19th,  1922. 

Ackante.  No.  424,692.  Class  6.— Electrical  machines.  Jus- 
tus Eck  and  Sergius  Brook,  trading  in  co-partnership,  4-12, 
Palmer  Street,  London,  S.W.    July  19th,  1922. 

German.  Requests  for  British  Posters. — The  F.B.L 
Bulletin  publishes  the  following  warning  to  members:—"  The 
attention  of  the  Federation  has  been  drawn  to  certain  oom- 
munications  which  have  been  received  from  Germany  asking 
for  copies  of  propaganda  posters  issued  at  exhibitions  and  trade 
fairs  in  this  country.  The  reason  given  for  this  request  is 
that  the  po.stcrs  are  to  be  used  as  illustrations  to  a  volume  deal- 
ing with  exhibition  literature  and  advertisements.  Investiga- 
tions made  show  that  there  is  grave  doubt  as  to  the  purpose 
for  which  such  posters,  stamps,  &c.,  are  likely  to  be  nsed.  and 
any  members  receiving  requests  of  this  kind  are  asked  to  apply 
to  the  F.B.I,  in  order  that  the  bond  fides  of  the  inquirers  may 
be  looked  into." 

Indian  Imports. — Official  figures  issued  by  the  Depart- 
ment of  Statistics  record  that  for  the  month  of  May  the 
imports  of  manufactured  articles  showed  decreases  under 
machinery  and  millwork,  Rs.  15  lakhs;  railway  plant  and 
rolling  stock,  Rs.  63  lakhs;  electrical  goods,  Rs.  26  lakhs, 
while  metals  recorded  an  increase  of  Rs.  66  lakhs. 

New  French  Company. — There  has  been  launched  at 
Paris  (10,  Rue  de  Tilsitt)  L'Electrotechnique,  S.-A.,  with  the 
object  of  planning  and  carrying  out  electro-technical  installa- 
tions.   Its  capital  is  ITO.CHA)  fr. 


LIGHTING     AND     POWER     N0TE5. 


Australia.— New  South  Wales.— The  Minister  for  Public 
Works  has  announced  that  a  Bill  is  to  be  presented  to  Parlia- 
ment next  session  providing  for  the  installation  of  electric 
lighting  sy.stems  to  serve  the  towns  of  Moss  Vale.  Bowral,  and 
Mittagong,  and  the  erection  of  a  tran.smission  Une  from  the 
Port  Kembia  power  house.  The  estimated  cost  of  the  trans- 
mission line,  including  sub-stations,  transformers,  and  switch- 
gear,  which  will  connect  with  the  existing  Une  at  Avon  Dam, 
is  £32,000.  Moss  Vale  aheady  has  a  supply  .system,  but  the 
generating  station  will  be  closed.  The  distribution  system  for 
Bowral  is  estimated  to  cost  £(].SMK  while  the  outlay  at  Mitta- 
gong is  set  down  at  £i,WO-— Tenders. 

CoROWA  (N. S.W.).— The  Municipal  Council  has  decided  to 
convert  its  system  of  supply  Horn  d.c.  to  a.c.  The  estimated 
cost  of  the  change  over  is  dOSO.OUO. 

Bath.— Ye.4r's  Working.— The  annual  report  on  the  work- 
ing of  the  electricity  undertaking  for  the  past  year  shows  a 
total  income  of  i52,866,  as  compared  with  i;43,495  in  *e 
previous  year.  Working  expenses  amounted  to  £40.029 
(£38.070),  'leaving  a  gross  profit  of  £12,8;^7  (£7,425).  After 
deducting  loan  charges,  &c.,  there  was  a  net  loss  of  £1,504. 
In  1920-21  there  was  a  deficit  of  £1,971. 

Bexhill.— Year's  Working.— The  roiKirt  of  the  borough 
electrical  engineer  (Mr.  C.  A.  Frost)  for  the  year  ended  March 
31st  1922,  shows  that  the  total  revenue  of  the  undertaking 
was' £29,180,  as  against  £24,698  in  the  previous  year.  The 
working  expenditure  was  £I8.9IHI.  as  compared  with  £17,23i. 
leaving  a  gross  profit  of  £10,14.3  (£7,460).  Capital  charges 
absorbed  £7,014  (£5.601),  making  the  final  result  a  net  pr9fit 
of  £3,131  (£1,859).  A  total  of  .'^'^^.364  units  was  sold,  bemg 
sh"htly  higher  than  in  the  previous  year,  and  the  highest  figure 
siiTce  the  inception  of  the  undertaking.  During  the  year  » 
500-kW  Bellis.s-Dick,  Kerr  set  was  put  into  commission. 

Chislehurst.- Increased  Charge  Oitosed.— Tlie  Irbau 
Council  is  opposing  an  application  by  the  Chislehurst  Elec- 
tricity Co.  for  pormission  to  increase  its  charge  for  electricity 
from'lOd.  to  Is.   per  unit. 

Continental.  -France.-  I'he  French  oflicial  journal  has  just 
published  the  text  of  tin-  law  of  July.  1922,  authorising  the 
erection  of  networks  for  the  transmission  of  energy  at  high 
pre.ssure,  and  modifving  the  law  of  June  15th,  1906,  concerning 
the  distribution  of  energy.  The  new  law  provides  that  if  the 
State  itself  does  not  take  the  initiative,  it  can  compel  producers, 
and.  if  necessary,  distributors  of  energy,  the  Departements. 
communes,  and  public  services  in  the  same  district  which  are 
interested  in  some  form  in  the  .transmission  of  electrical  energy, 
to  constitute,  under  the  direction  of  the  State,  and.  in  that 
case  with  the  financial  co-operation  of  the  St^nte.  a  special 
collective  organisation  for  the  construction  and  working  of  » 
network  of  high-pressure  transmission  lines  intended  particu- 
larly to  connect  the  generating  works  Iwtwtv-n  themselves  and 
with  transformer  sub-stations   from    which    the    distributing 
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lines  trill  start.  If  some  of  the  producers  or  distributors  of 
energy,  whose  co-operation  is  considered  by  the  State  to  be  in- 
dispensable for  the  realisation  of  a  collective  organisation  of 
this  nature  or  for  its  normal  development  afterwards,  should 
refuse  their  co-operation,  the  State  can  (after  the  advice  of  the 
Committee  d'Electricite)  be  substituted  for  them  either  by  the 
purchase  of  their  installations  or  by  way  of  expropriation.  The 
law  further  proWdes  for  the  fixing  in  the  annual  Budget  of  the 
total  amount  of  capital  which  the  Minister  for  Public  Works 
will  be  authorised  to  expend  on  the  execution  of  works  in 
accordance  with  this  law. 

.According  to  the  Jounicc  Industrielle,  the  Bill  authorising 
the  construction  of  h.p.  systems  for  the  transmission  of  elec- 
trical energy  in  Fi-ance  has  been  adopted  by  the  Senate. 
The  object  of  the  Bill  is  to  provide  for  irregularities 
or  shortage  of  water  supply  at  various  seasons.  An  annual 
saving  in  fuel  after  1937  of  9,000,000  tons  is  anticipated  as  a 
result  of  the  completion  of  present  schemes.  The  cost  of  con- 
struction of  the  stations  and  systems  is  put  at  15  milliard  fr., 
a  third  of  which  will  be  supplied  by  the  State. 

Darlington. — Lo..ix. — The  Town  Council  has  applied  to  the 
Electricity  Commissioners  for  sanction  to  borrow  £7,230  for 
tt\o  additional   feeder   cables. 

Dungarvan. — Public  Lighting.— The  Urban  Council  has 
accepted  the  tender  of  the  Dungarvan  Electric  Lighting  Co.  to 
carry  out  the  lighting  of  the  town  at  a  total  cost  of  ±'276  for 
the  coming  winter.  The  Gas  Co.  refused  to  tender  on  the 
ground  that  the  state  of  the  country  was  too  uncertain. 

Dunmurry  (Co.  Antrim).— New  Company. — The  Dunmurry 
Electric  Power  and  Lighting  Co.  has  been  registered.  Dun- 
murry is  about  four  miles  from  Belfast,  and  possesses  several 
large  linen  mills  and  factories. 

Electricity  District. — Noeth-E.ast  Midlands. — ^The  Electri- 
city Commissioners  are  to  hold  a  first  inquiry  at  the  Town  Hall, 
Sheffield,  on  October  17th  next  with  reference  to  the  delimita- 
tion of  the  above-named  district  and  to  consider  the  scheme  sub- 
mitted by  the  Sheffield  Corporation  for  the  constitution  of  a 
Joint  Electricity  Authority  for  the  area. 

Edinburgh.— Price  Reductions. — The  Electricity  Committee 
has  recommended  that  the  charge  for  electricity  for  Ughting 
be  reduced  from  5d.  to  4Jd.  per  unit.  A  reduction  in  the 
charges  for  power,  cooking,  and  heating  is  also  recommended. 

Gelligaer. — E.ytension  of  Supply. — The  District  Council  is 
ext-endmg  its  area  of  electricity  supply  to  Trelewis. 

Greenmount  (Bury).— Electricity  Supply.— The  Lancashire 
Electric  Power  Co.  is  canvassing  the  Greenmount  district  (near 
Bury)  with  a  view  to  that  neighbourhood  being  supplied  with 
electricity,  and  the  Tottington  District  Council  has  resolved 
that  the  company  be  asked  to  canvass  the  Bury  Eoad  portion 
of  its  area  also. 

Grimsby.— Year's  Workinq.— The  report  of  the  borough 
electrical  engineer  (Lt.-Col.  W.  A.  Vignoles,  D.S.O.)  for  the 
year  1921-22  states  that  the  gross  revenue  was  £82,747,  as 
compared  with  £67,415  in  the  previous  year.  The  working 
costs  amounted  to  £54.174,  as  against  £51,525,  leaving  a  gross 
balance  of  £28.413  (£15,890).  The  net  result,  after  payment  of 
capital  charges,  was  a  profit  of  £4,867,  which  was  disposed  of 
as  follows: — Debit  balance  from  the  previous  year,  £2,654; 
motors  purchased  for  hire,  £756;  reserved  for  purchase  of 
cooking  apparatus  for  hire,  £1,000;  transferred  to  reserve. 
£457.  The  total  number  of  units  sold  was  5,272,929,  as  against 
4,038,766,  the  increase  being  mainly  due  to  larger  sales  of  elec- 
tricity for  power  purposes.  The  report  mentions  that  a  rate- 
able-value system  for  private  houses  and  a  maximum-demand 
system  for  other  premises  were  instituted  on  April  1st.  the 
a.dditional  charge   being   IJd.    per  unit. 

Heywood.— Year's  Working,— The  annual  report  of  the 
manager  (Mr,  H,  0.  Day)  on  the  working  of  the  electricity 
undertaking  for  the  year  ended  March  31st  last  shows  a  total 
revenue  of  £20.024.  as  compared  with  £19,547  in  1920-21. 
Working  costs  and  capital  charges  absorbed  £21,071,  leaving 
a  net  lo.ss  of  £1.047.  In  the  previous  year  there  was  a  surplus 
of  £829.  The  number  of  units  generated  was  2,246.25.3 — a 
reduction  on  that  of  the  previous  year  of  5  per  cent.  The  pro- 
duction cost  per  imit  rose  from  1.5Sd.  to  2.07d. 

Kells  (Co.  Meath). — Borrowing  Powers  Refused.— The 
fjocal  Government  Department.  Irish  Free  State  Provisional 
Government,  ^has  declined  to  sanction  the  proposal  of  the 
TTrban  Council  to  rai.se  a  loan  for  an  electricity  scheme,  on 
the  ground  that,  there  being  no  industrial  concerns  in  the 
town,  the  annual  revenue  account  would  be  less  than  the 
amount  estimated, 

Kilmarnock.— Loan  Sanctionkd.— The  Electricity  Commis- 
sioners have  authorised  the  To\t7i  Council  to  borrow  £200,000 
for  electricity  purposes, 

Llandrlndod  'Wells.— Ppoposp.n  Purchase  ok  Undertaking, 

The  Municipal  Council  has,  on  the  recommendation  of  its 

consulting  engineer,  opened  negotiations  with  the  Llandrindod 

Walls  Electric  Ligljt  and  Power  Distribution  Co.,  with  a  view 

to  purchasing  the  company's  electricity  undertaking. 


London.— Stoke  Newinqton.— The  Borough  Council  has  re- 
ceived a  letter  from  Hackney  suggesting  the  amalgamation  of 
the  electricity  undertakings  of  the  two  boroughs,  but  has 
replied  that  it  is  of  opinion  that  no  useful  purpose  would  be 
served  by  such  a  imion. 

Mynyddislwyn.— Extension  of  Supply.- The  Urban  Coun- 
cil has  obtained  an  Order  giving  it  power  to  supply  electricity 
to  the  Oakfield  area-  of  the  district. 

Newport  (Mon.).— Deferred  Payment  System.— The  Cor- 
poration has  decided,  at  the  request  of  house-owners,  to  wire 
houses  on  the  deferred-payment  system. 

New  Zealand. — Taurang.— According  to  The  Common- 
weaUh  Engineer,  the  engineer  to  the  Borough  Council  has  pre- 
pared a  reixirt  on  a  further  extension  of  the  electricity  supply 
at  an  estimated  cost  of  £75,000.  The  proposal  is  to  suppleaient 
the  Onianawa  falls  plant  with  another  station  on  the  Wairoa 
river,  having  an  ultimate  capacity  of  3,500  h.p. 

Rochdale.— Loan  Sanctioned. — The  Corporation  has  received 
the  sanction  of  the  Electricity  Commissioners  to  the  borrow- 
ing of  £27,294  for  mains  and  services. 

Skipton.— Suspen,sion  of  Sinking  Fund.— The  Urban  Coun- 
cil is  applying  to  the  Electricity  Commissidners  for  sanction 
to  suspend  sinking  fund  contributions  for  a  period  of  five 
years. 

Special  Electricity  Orders. — Confirmation.— The  following 
Special  Orders  made  by  the  Electricity  Conunissioners  have 
been  confirmed  by  the  Minister  of  Ti'ansport ;— Caerphilly ; 
Newport  (Mon.)  (Extension). 

Stockton=on=Tees.— Change  of  System.— The  Town  Council 
is  adopting  the  a.c.  system  for  supplying  large  consumers, 
and  it  is  intended  eventually  to  change  over  the  whole  system 
to  a.c. 

Walsall. — Year's  Working. — The  accounts  of  the  municipal 
electricity  supply  undertaking  (manager :  Mr.  H.  .A.  Howie) 
for  the  year  ended  March  31st  last  record  a  total  revenue  from 
all  sources  of  £84.234,  as  compared  with  £96,062  in  the  previous 
vear.  The  working  expenditure  was  £58,665,  as  against 
£74,379.  leaving  a  gross  surplus  of  £25,569  (£21,683).  After 
the  payment  of  capital  charges,  &c..  a  sum  of  £1,110  was 
carried  to  appropriation  account ;  in  the  previous  year  the 
equivalent  figure  was  £1,614.  The  energy  sold  decreased  from 
the  "record"  attained  in  1920-21  of  8,397,868  to  8,095,885 
units;  the  maximum  simultaneous  load,  however,  rose  from 
3,600  to  4,050  kW. 

Winchcombe.— Water-power  Scheme. — A  company  has  been 
formed  for  the  purpose  of  providing  electricity  for  the  town. 
Power  will  be  obtained  by  placing  a  turbine  in  the  river 
Isbourne,  supplemented  by  a  gas  or  oil  engine.  The  estimated 
cost  of  the  scheme  is  £4,000, 

Wimbledon. — Loan, — The  Electricity  Committee  has  recom- 
mended that  application  be  made  to  the  Electricity  Commis- 
sioners for  sanction  to  borrow  £25,000  for  the  installation  of 
a  new  3,000-kW  turbo-alternator. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia.  —  Electric  Tramcar  Requirements  of  Mel- 
bourne,— The  Melbourne  and  Metropolitan  Ti-amways  Boajd 
(673,  Bourke  Street,  Melbourne)  has  decided  that  its  future 
rolling  stock  will  be  constructed  partly  in  the  Board's  own 
workshops  and  partly  by  conti'act.  It  is  anticipated  that  in 
order  to  provide  for  new  services  and  for  the  conversion  of  the 
cable  tramways,  additions  will  have  to  be  made  to  the  rolhng 
stock  at  the  rate  of  between  50  and  60  cars  annually  for  several 
years.  Provision  will  be  made  in  the  new  workshops  for  con- 
structing and  equipping  up  to  30  of  these  cars,  and  tenders  will 
be  invited  periodically  for  the  balance.  It  is  probable  that  the 
Board  wiU  invite  tenders  within  the  next  few  months  for  the 
construction  of  about  60  single-truck  electric  tramcars — 
delivery  to  be  spread  over  two  years.  The  attention  of  car- 
building  firms  to  this  policy  is  invited. 

China. — KowLOON. — The  Government  lias  sanctioned  the 
construction  of  tramways  in  the  town.  About  eight  miles  of 
track  will  be  laid  at  first.  It  is  anticipated  that  eventually 
from  20  to  .30  miles  of  track  will  be  put  down. 

London.— Undbrgbound  Railways,— Twenty  years  ago  84 
trains  served  EaHng  daily.  The  now  services  now  provided  by 
the  District  Railway  and  Central  Ixindon  Railway  extension 
provide  Ealing  Broadway  with  no  less  than  228  trains  direct 
to  and  from  the  City  and  West  End,  llie  new  extension  line 
of  the  Central  London  Railway  has  brought  considerable  relief 
to  the  District  Hallway  during  the  evening  peak  traffic  period, 
as  it  is  beginning  to  be  di.scovered  that  the  Centra!  London 
route  is  quicker,  though  the  fares  by  either  route  are  the  same. 

Underground  Train  Derailed.— Traffic  on  the  District  Rail- 
v,ay  was  suspended  between  Whitechapel  and  Aldgate  last 
Monday  night  owing  to  the  derailment  of  a  train  running  from 
Whitechapel  to  Ealing.  The  line  was  cleared  early  the  next 
morning. 
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L.C.O.  AND  THE  Bexley  Tramways. — The  L.O.O.'s  existing 
"  through-running  "  agreement  with  the  Bexley  Urban  Dis- 
trict Ooimcal  expired  on  July  2oth,  and  the  L.C.C.  has  six 
months  in  which  to  decide  upon  the  pui'chase  of  the  Bexley 
system.  In  the  meantime  a  temporary  arrangement  has  been 
made  to  ensure  the  continuance  of  through-running. 

Accidents.— A  crowded  tramcar  overturned  on  July  'list  on 
a  hill  near  the  Welsh  Harp.  Hendon,  and  30  paasengers  were 
injured,  several  .seriously.  It  appears  that  the  car  was  follow- 
ing a  steam  lorry  and  ran  into  it,  but  it  is  not  clear  whether 
collision  between  the  vehicles  occurred  before  or  after  the 
derailment  of  the  tramcar.  The  driver  of  the  latter  stated  that 
one  of  the  men  on  the  lon-y  put  out  his  hand  as  if  to  indicate 
that  the  lorry  was  turning,  and  he  (the  driver)  immediately 
applied  his  brakes,  causing  the  car  to  leave  the  rails.  The  men 
on  the  lorry  denied  that  either  of  them  put  out  his  hand. 

A  tramcar  left  the  rails  at  Highbury  Corner  on  July  24th 
and  ran  into  another  car.  The  runaway  car  was  carrying 
a  number  of   passengers,   but  only  one   was   injured. 

Shipley.— Track  Eenewals.— The  Bradford  Corporation  has 
entered  mto  an  agreement  with  the  District  Council  for  the 
reconsti-uction  of  the  Nab  Wood  section  of  the  Bradford  city 
tramways,  which  comes  within  the  Council's  area.  The  Coun- 
cil wDl  pay  the  cost  of  the  renewals  and  the  Corporation  will 
pay  increased  rent  for  the  use  of  the  track  and  undertake 
repaii's  and  maintenance  of  the  tramway. 

St.  Helens. — YE.iK's  Working. — The  accounts  of  the  muni- 
cipal tramway  undertaking  (manager  :  Mr.  L.  0.  F.  Bellamy) 
for  the  year  ended  March  31st  last  show  a  total  income  from 
all  sources  of  i89,77'2,  as  compared  with  i'109,813  in  the  pre- 
vious year.  Working  expenses  totalled  f  66.332,  as  against 
f  77,930,  leaving  a  gross  profit  of  £2:3,440  (i'31,883).  The  result, 
after  paj-ment  of  capital  cJiarges,  was  a  net  profit  of  it'l'Z,889. 
comparing  with  a  profit  of  £45,546  in  the  previous  year.  The 
number  of  passengers  carried  fell  from  U,037,318  to  8,600,917, 
and  the  car-mileage  from  1.002,861  to  841,307. 


JELEGRAPH    AND    TELEPHONE    NOTES. 

China. — Wireless  Telephoxy. — A  system  enabling  telephone 
subscribers  of  Pekiug  and  Tientsin  to  talk  to  each  other  by 
wireless  from  their  house  or  office  telephones,  the  conversation 
taking  place  over  wire  lines  to  the  central  oflice  and  then  by 
wireless  between  the  two  cities — a  distance  of  over  80  miles — 
has  been  installed  by  the  China  Electric  Co.,  and  successful 
tests  made.  The  equipment  is  the  product  of  an  American 
company.  It  is  believed  that  this  is  the  longest  wireless  tele- 
phone service  open  to  public  use  in  the  world. — Eastern  Engi- 
neering. 

Holland. — W'ieeless  Broadcasting. — The  broadcasting  of 
wireless  messages  from  the  Dutch  station  at  The  Hague  was 
about  to  be  discontinued  owing  to  the  lack  of  funds.  The  Daily 
Mail,  of  London,  has,  however,  entered  into  an  arrangement 
with  the  Nederlands  Eadio-industrie  whereby  the  broadcasting 
will  not  only  be  maintained,  but  will  be  developed  on  wider 
lines.  Transmission  will  take  place  under  the  new-  arrange- 
ment every  Thursday  and  Sunday  between  7  and  8  p.m. 
(summer  time) ;  the  range  is  to  be  extended  from  500  to  2,000 
miles,  the  power  being  1,500  watts  and  the  wave-length  1,050 
metres.  The  call  sign  of  The  Hague  station  is  "  P.  0.  G.  G." 
■  No  fewer  than  88  business  firms  and  private  people  have 
arranged  to  repeat  the  messages  and  music  received  by  means 
of  "  loud  speakers  "  in  London  and  the  provinces  for  the 
benefit  of  those  who  do  not  possess  receiving  apparatus  of 
their  own. 

IndO'China. — New  Wireless  St.\tiox. — The  Compagnie 
Generale  de  Telegraphie  sans  Pil  is  building  a  big  wireless 
station  at  Phuto,  near  Saigon.  The  station  will  be  started  in 
September.  It  will  communicate  directly  \\'ith  the  stations  at 
Sainte  .\ssise  and  Tananarise.  The  energy  needed  w-ill  be  sup- 
plied by  the  Euergie  Electrique  de  ITndo-Chine,  which  com- 
pany is  now  building  near  Saigon  a  generating  station  of  3,000- 
kW  capacity. — Eastern  Engineering. 

South  Africa.  —  Wireless  Telegraphy. — General  Smuts 
maile  a  sf.ntement  on  the  wireless  position  in  the  Union  House 
qI  Assembly  on  July  19th.  The  Government  was,  the  Premier 
said,  in  posse.ssion  of  three  schemes,  namtlv,  Marconi's, 
Blwell's,  and  the  British  Post  Office's.  The  Government,  Gen- 
eral Smuts  concluded,  had  not  yet  taken  a  final  decision,  but 
at  present  the  arguments  were  strongly  in  favour  of  the  Mar- 
coni offer. — Morning  Post. 

.Sweden. — Operators'  Strike. — The  girl  telephone  operators 
*t  Stockholm  and  Gothenburg  struck  work  on  July  21st,  owing 
to  the  refusal  of  the  Telegraph  ard  Telephone  Board  to  accept 
the  girls'  demands  for  a  joint  wage  agreement.  In  Stockholm 
abiut  2,000  girls  are  involved,  and  the  local  service  is  prai'rti- 
cally  paralysed,   but  the  inter-urban  traffic  is  not  affected. 

A  later  message  says  that  the  strike  of  the  girl  operators 
continues,  but  has  failed  in  its  purpose,  as  owing  to  the 
ftaeistanoe  rendered  by  volunteers,  the  service  is  being  carrier! 
on  in  an  almost  normal  manner. — Reuter's  Trade  Service 
(Stockholm). 

Switzerland. — Lono-distance  Telephony —rfc*  Times  Geneva 
oonreBpondent  states  that  a  new  direct  telephone  line  has  been 


established  between  Zermatt  and  Brig.  The  trials  have  been 
satisfactory,  and  it  will  be  possible  to  telephone  every  day 
from  Zermatt  to  Ixindon   after   6   p.m. 

The  Telephone  Service. — New  Automatic  Exchange.— The 
new  automatic  telephone  exchange  at  Fleetwood  was  opened 
on  July  loth.  .It  is  conducted  on  the  relay  system. — Daily  Dis- 
patch. 

Undergrockd  Cables.— The  work  of  laying  underground 
telephone  cables  from  Newcastle  northwards  to  Catcteugh. 
where  a  junction  will  Ixj  made  with  the  Scottish  section,  was 
begun  on  July  20th;    it  will  cost  £500.000.— The  Times. 

U.S.A.— Wireless  Broadcasting.— New  York  Citv  is  to 
have  its  own  .station,  for  which  the  sum  of  Jt'lO.OOO  has  been 
allocated.  The  aerial  is  to  be  erected  on  the  roof  of  the 
Municipal  Building,  and  the  installation  is  to  be  begun  almost 
immediately.  This  is  an  enterprise  which  will  doubtless  be 
imitated  liy  other  municipalities,  and  .suggests  one  way  of 
solving   the    broadca.sting  problem. — Daily   Mail. 

Wireless  Telegraphy. — Ukdergkoi-.nd  Tr-^nsmission.— The 
use  wireless  might  be  put  to  in  coal  mines  was  demonstrated  in 
the  Blue  John  Mine.  Castleton,  Derbyshire,  on  July  16th  bv 
members  of  the  Sheffield  Wireless  Society.  Prom  a  depth  of 
about  300  ft.  they  succeeded  in  sending  a  message  to  Hope, 
about  three  miles  away. — Daily  Mail. 

Broadcasting.— The  Daily  Mail  announces  that  the  P.M.G. 
met  representatives  of  the  wireless  companies  on  July  25th 
to  discuss  with  them  broadcasting  schemes,  the  Bill  now 
before  Parliament,  and  the  restriction  of  the  importation  of 
foreign  receiving  sets.  The  companies  interested  are  divided 
into  two  groups,  and  are,  it  is  said,  to  receive  half  the  revenue 
from  licences  for  receiving  sets  which  the  Post  Office  issues 
at  10s.   each. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia.- Melbourne. — October  17th.  Postmaster-Gen- 
eral's Department.  Automatic  c.b.  telephone  equipment,  with 
all  associated  equipment,  including  material  for  use  at  sub- 
scribers' premises.     (Sched.  39  and  40.)     (July  7th.) 

September  27th.  Telephone  apparatus  and  parts.  (Sched. 
561.)     (July  14th.) 

Brisbane.— September  20th.  Postmaster-General's  Depart- 
ment. Supply  and  delivery  of  switchboard  apparatus  and 
parts.     (Sched.  No.  559.)* 

Victorian  Electricity  Commission. — Ten  surface  feed-water 
heaters ;  6  surface  vapour  condensers ;  12  feed-water  evapora- 
tors. Specifications  ±'2  2s.  Particulars  from  Agent-General  for 
Victoria,  Melbourne  Place,  Strand,  W.C.2. 

September  13th.  Tramways  Board.  Twenty-seven  straight 
air-brake  equipments  for  single-truclj  tramcars. — Renter's  Trade 
Service   (Melbourne). 

Belgium.— Brussels.— August  2nd.  Supply  and  installation 
of  rotary  converters,  switchboards,  and  other  accessories  for 
Grand-Saint-Pierre,  Alost-Nord,  and  Denderleeun.  M.  Foulon, 
Administrateur  des  Voies  et  Travaux,  17.  Rue  de  Louvain, 
Brussels.* 

August  8th.  MiUtary  Sanatorium,  Marchin.  Internal- 
combustion  engine  for  the  electricity  generating  plant.  Com- 
mandant des  Batiments  Mihtaires  de  Liege-Rive  Droite,  22. 
Rue  des  Bonnes  Villes.  Liege. 

Bishop's  Castle. — August  -jtli.  Installation  of  electric 
lighting  in  the  Parish  Church.     (July  21st.) 

Bulgaria — ^.August  5th.  State  Railways.  Electric  hand- 
drilling  machine  and  spare  parts.  Direction  Generale  des 
Chemins  de  Fer  Bulgars.  Sofia.  Further  particulars  may  be 
obtained  from  Mr.  Dempstt^'.  Room  -50,  Department  of  Over- 
seas Trade.  35,  Queen  Street,  S.W.I. 

Edinburgh.  —  August  3rd.  Parish  Council.  Various 
works  (including  electrical)  at  Seatield  Poorhouse.  Leitb. 
Schedules  from  Mr.  J.  M.  Johnston,  architect,  47.  Charlotte' 
Street.  Leith.  Tenders  to  Mr.  R.  T.  French.  Parish  Council 
Chambers. 

.Vugust  4tb.  District  Boind  of  Control.  Repairs  and  re 
newals  (including  electrical  work)-at  Baugour  Village  .\syluni. 
iifter  military  occupation.  Specifications  and  schedule  from 
Mr.  James  D.  Gibson,  surveyor.  (!(),  Piederick  Street,  Edin- 
bm-gli.  Tenders  to  Mr.  R.  T.  French,  clerk.  Board  of  Con- 
trol, Castle  Terrace.  Edinburgh. 

France.  —  Paris. — .\ugust  2nd.  Two  electrically-driven 
travelling  bridges  for  the  sub-stations  of  St.  Gerniain-en-Laye 
and  Chatou.    Service  Electrique,  43,  Rue  de  Rome.  Paris. 

Calais. — Municipal  .\uthoritiei:.  Installation  of  heating  by 
luw-prcssure  steam  or  water  at  the  new  Hotol  de  Ville.  Par- 
ticulars from  the  Mairie.  Service  des  Bntiment*  Municipaux. 
or  the  architect  in  charge  of  the  works,  10,  Quai  de  I'Escaut, 
Calais. — Renter's  Trade  Service  (Paris). 

Horsham.— Julv  31st.  Urban  District  Council.  Cables. 
(July  21  St.) 
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Holland,  —  R.\uwerderhem.  —  Low-pressure  network  and 
house  connections.  Specifications  (Gld.  12.50)  from  the  office 
of  the  Provinciaal  Electriciteitsbedrijf  in  Friesland,  Em- 
makade.  N.Z.,  57,  Leeuwarden.  - 

Manchester.  —  August  8th.  Tramways  Department. 
Supply  of  pennanent^way  special  track  work.  Specifications 
and  forms  of  tender  from  Mr.  H.  Mattinson,  general  manager, 
55.  Piccadilly.  Manchester.     (Deposit  £1  Is.,  returnable.) 

New  Zealand. — October  24th.  Mangahao  Power  Scheme. 
Copper  wire.  November  iLst.  Battery  booster-transformer. 
Specifications  may  be  obtained  from  the  office  of  the  High 
Commissioner. — Keufer's  Trade  Service  (Wellington). 

October  3rd.  Mangahao  Power  Scheme.  Power-house  and 
sub-station  transformers;  travelling  electric  cranes;  ventila- 
ting fans;    goods  lift;    and  110,000-V  insulators.* 

Oxford. — .August  loth.  Oxford  Electric  Co.,  Ltd.  One 
l.iRW-kW  turbo-alternator  and  couden.'iiug  plant;  and  one  500- 
k\V  conversion  plant  (3.000  V.  3-phase.  to  1,100  V,  d.c),  com- 
plete with  switchgear.     (.July  ilst.) 

Plymouth .August  4th.     Electricity  Department.     Trans- 

p.iit<^r  runway  travelling  trolley  hoist.     (.July  14th.) 

Rhondda. — Urban  District  Council.  Two  3-in.  and  two 
6-in.  vertical-spindle  centrifugal  pumps,  together  with  electric 
motors.  .Also  two  cast-iron  tanks  in  connection  with  the 
pumps.  This  does  not  include  work  of  putting  in  position. 
Specifications,  plans,  and  forms  of  tender  (deposit  of  £1  Is.) 
from  Mr.  E.  Taylor,  engineer  and  surveyor,  Rhondda  Urban 
District  Council  Offices,  Pentre.  Rhondda. 

South  Africa. — Gr.-vh.amstown. — September  1st.  Electric 
lighting  plant  and  equipment,  comprising  steel  poles,  over- 
head wiring,  house  services,  fuses,  transformer  switches, 
meters,  street  lamps,  &c.  Consulting  engineer ;  Prof.  W. 
Buchanan,  75.  Louis  Botha  .\venue,  Houghton  Estate, 
Johannesburg.* 

Tasmania. — Hwb.art.— City  Council.  7.30-kW  lotary  con- 
verter and  transformer  and  5.50-voIt,  d.c.  switchboard 
panel.  Tenders  are  returnable  at  Hobart  on  October 
•ind  next,  and  particulars,  which  have  been  posted, 
are  due  to  arrive  at  the  office  of  the  .\gent-General  for  Tas- 
mania, .\ustralia  House,  Strand.  London,  \\".C.2,  about  the 
middle  of  August. 

Warrington. — August  14th.  Electricity  and  Tramways 
Committee.  High  and  low-pressure  paper  and  lead-covered 
cable,  ami  earthenware  conduits.     (See  this  issue.) 

Wimbledon. — .August  31st.  Electricity  Committee.  One 
3.000-kW'  turbo-alternator,  condensing  plant,  and  accessories. 
(See  this  issue.) 

'A  copy  of  the  plan,  specifications,  and  conditions  of  tender. 
vVc.  can  be  inspected  at  the  Department  of  Overseas  Trade 
(R<:oiii  84).  35,  Old  Queen  Street.  S.W.I. 


CLOSED. 

Australia. — Victorux  R^ailw.avs. 

Three-phase  440-V  motors  and   .luto-starters,  7J  h.p.  (£72  each);    and  5  h.p. 

(£56   each).— Sweden   and   Australia  :— Thomas    Bros. 
Three-phase,  «0-\-   motors.  35  h.p.  (£137  each);    3-h.p.  (£26  each).— Elder, 

Smith  &  Co.,  Lta.— Tenders. 

New  South  Wales. — Postmaster-General'a  Department. 

30.730  condensers,   2   m.f.   (2s.   lOid.   each).— British    General    Electric   Co., 

Ltd. 
Switchboard     cable:    4.006    ft.     Sl-pair      (£660);     2,836    (t.    21-pair    (£222); 

7.206    ft.     16-pair     (£456).— Automatic    Telephones    (Australasia),    Ltd.— 

Tenders. 

Bradford. — Electricity  Committee. 

3jpply  and  erection  of  a  steel  roof  over  the  ash  hopper  at  No.  4  boiler 
house.  Valley  Road  station ;  and  the  supply  and  erection  of  steelwork 
in  connection  with  alterations  to  the  Sunbridge  Road  sub-station. — 
H«iry    Barrett   S:    Sons,    Ltd.,    Bradford. 

Tramways  Committee. 

Supply  of  20  tons  of  cast-iron  brake  shoes  and  the  purchase  of  the  same 
quantity  of  scrap  cast-iron  brake  shoes  (£147  10s.).— Pease  &  Partners, 
Ltd. 

CardiH. — City  Coal  Committee. 

Supply  of  15.400  tons  of  washed  duff  and  2,400  tons  of  washed  pc.-.s,  for  the 
Electricity  Department. — Powell  DuPfryn  Co. 

Hertfordshire. — County  Council. 

at   Ware    Park    Asylum    (£:),894).- 

l.ondon.—FuLHAM.— Electricity  and  Lighting  Coiiiiuittec 
i,.500  yd.  of  1  sq.  in.  h  p.  cable ;  — 

.N'ew  Gutta-Pcrcha   Co £1,610 

Watshams,    Ltd l[400 

Callendcr's  Cable  &  Construction  Co.,  Ltd 1,298 

Union  Cable   Co 1,284 

Siemens  Bros.  Si  Co  ,  Lid 1,270 

Western  Electric  Co.,  Ltd.           ....  1  265 

W.  T.  Glover  &  (>>.,  Ltd 1  2f.5 

British   Insulated  &   Helsbv  Cables,  Ltd.  1,2.54 

Johnson  .1i  Phillips.  Ltd.    '. 1,2.';3 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  (accepted)           ...  1,837 

HackbridRe    Cable  Co.,    Ltd 1  o]fl 

Enfield  Ediswan  Cable   Works,  Ltd.     ...                     .  l|20-' 

Pirelli,  Ltd 1,]87 

Electrical   Supplies,   Ltd.   fDutch)         ...  l]i77 

Messrs.     Henley's    tender    was   accepted    on    account   of 
uniformity  with  the  rest  of  the  system  and  for  other  reasons. 


One  1,500-kW  Scott-connected   transformer  for  interchange 
system  : — 

Fuller  Electrical    and   Manufacturing  Co.,  Ltd £910 

British  Electric   Transformer   Co.,  Ltd.  (accepted)       1,174 

Hackbridge   Electric  Construction  Co.,    Ltd 1,206 

Ferranti,    Ltd 1,260 

English  Electric  Co.,  Ltd 1,280 

Brush     Electrical     Engineering     Co.,     Ltd 1,282 

Johnson  &  Phillips,  Ltd-.      1,296 

Metropolilan-Vickers   Electrical  Co.,   Ltd 1,346 

Shoreditch.— Lighting  Committee. 

One  mile  1  sq.  in.  single  l.p.  cable  (£1,160);  1  mile  640  vd.  1.5  sq  in 
single   l.p.  cable  (£1,700  per  mile).— Union   Cable  Co.,  Ltd. 

St.   Maryleboxe.— Electric  Supply  Committee.      High-pii^s- 
sure  steam  exhaust  and  feed-water  mains,  &c. 

Babcock   &  Wilcox,   Ltd.   (recommended) £1,911 

Stewart  .\:   l.lovdi.  ltd 1,914 

Alton   Xr  Co.,    Ltd 2,244 

Leigh  (Lanes.). — Electricity  Committee. 

Supply  of  slack  for  sis  months,  ending  December  31st  next,  at  14s.  per 
ton,  at  Committee's  wharf. — John  Speakman  &  Sons,  Ltd. 

Supply  of  1,930  yd.  of  cable  (£516).— Callender's  Cable  S:  Construction  Co., 
Ltd. 

Supply,  &c  ,  of  coal  elevator  and  bunkers  (£893).— E.  Bennis  &  Co.,  Ltd. 


NOTES. 


The  Proposed  Visit  to  Gennevilliers  Power  Station. — .At  a 

meeting  held  last  week,  the  Executive  Council  of  the  I.M.E.A. 
considered  the  proposal  that  was  put  forward  at  the  annual 
general  meeting  of  the  association  that  a  visit  to  Gennevilliers 
should  be  organised,  and  we  were  gratified  to  learn  that  the 
Council  decided  not  to  embark  upon  a  separate  scheme,  but  to 
recommend  the  members  of  the  Association  to  avail  them- 
selves of  the  excursion  which  is  being  arranged  by  the 
Electrical  Review.  Without  doubt,  this  decision  will 
materially  increase  the  number  of  our  party,  and  will  enable 
us  to  proceed  at  once  to  draw  up  a  definite  programme  and 
complete  the  arrangements. 

The  outlines  of  the  provisional  scheme  are  as  follows:  — 
To  leave  London  for  Paris  on  September  22nd,  visit  the 
'200.000-kW  power  station  at  Gennevilliers  and  other  notable 
ejigineering  works,  and  return  to  London  on  September  25th. 
An  extended  tour  will  be  organised  for  the  benefit  of  those 
who  can  spare  the  time  to  visit  other  districts.  The  excur- 
sion is  open  to  all  engineers,  and  others  interested  in  the 
industry,  and  readers  who  contemplate  taking  part  in  it 
are  invited  to  send  in  their  names  as  early  as  possible. 

The  Jubilee  of  the   Eastern   Telegraph    Companies. — On 

Monday  last,  a  banquet  and  fete  were  held  in  the  gardens  of 
the  Royal  Botanic  Society,  to  celebrate  the  fiftieth  anniversary 
of  the  incorporation  of  the  Eastern  Associated  Companies. 
The  Duke  of  York  was  the  principal  guest  at  the  banquet, 
which  was  presided  over  by  Sir  John  Denison-Pender,  G.B.B., 
K.C.M.G.,  chaii'man  of  the  principal  companies  forming  the 
.Associated  group,  and  there  was  a  large  gathering  of  dis- 
tinguished guests.  The  staffs  of  the  companies  had  already 
presented  to  the  chainnan,  in  recognition  of  his  life-long 
services  to  submarine  telegraphy  and  those  associatea  there- 
with, a  volume  containing  the  signatures  of  nearly  8,0(11 
subscribers,  and  they  have  permanently  endowed  a  bed  n 
St.  Bartholomew's  Hospital  in  memory  of  the  chainnan's  lale 
wife,  which  was  dedicated  on  July  'Silth.  .\t  the  banquet  a 
further  presentation  was  made,  consisting  of  the  reproduc- 
tion in  platinum,  set  with  brilliants,  of  the  .stars  of  the  di.s- 
tinguished  orders  to   which  Sir  John   belongs. 

The  gardens  were  exquisitely  illuminated  by  many  thou- 
sands of  fairy  lamps,  and  marquees  provided  shelter  in  case 
of  rain,  but  fortunately  the  weather,  after  a  rainy  morning, 
became  fair  and  warm,  and  the  guests  were  able  to  roam  at 
will  from  one  attraction  to  another.  The  programme  in- 
cluded mu.sic  by  the  band  of  the  Coldstream  Guards  and  by 
the  Margaret  Holloway  Ladies'  Orchestra,  dancing  by  Mile. 
Kar.savina  (and  by  the  guests),  an  excellent  variety  enter- 
tainment in  an  al  frenco  theatre,  an  open-air  kinema,  tlm 
Margaret  Morris  dancers,  exhibition  lawn  tennis  by  artifi- 
cial light,  and  performances  by  a  thought-reader,  a  cartoonist 
and  palmists,  as  well  as  clock  golf  and  a  magmficent  firework. 
ilis|)lay.  Refreshments  were  provided  at  numerous  buffets, 
and  even'  care  was  taken  to  mini.ster  to  the  comfort  of  tlir 
guests.  One  iif  the  most  interesting  items,  pven  to  the  uiiii- 
technical,  was  an  admirable  exhibition  of  .^pftidns  of  cable";. 
■  able-handling  apparatus,  cable-jointing  .and  repairs,  historic" 
documents,  and  both  ancient  and  modern  sending  and  I'e- 
ceiviny  appnratns.  the  modem  types  being  in  ojieration. 
.\Ito'.'ether  the  function  was  mo.st  enjoyable  and  successful, 
neiirly  o.OflO  people  being  present. 

Appointments      'Vacant. — Citv     electrical     engineer     .nnd 

manager  for  Dundee  Cornoration  (.£.tO(V-,f  yl1_£]  ,000^ ;  shift 
engineer  ff'2fi2).  for  Eccles  Cornoration ;  line  foreman 
f;£.300).  for  the  Government  of  British  Guiana;  four  swit'h- 
hoard  attendants  (7.5s.  per  week)  for  Edinburgh  Electricity 
Department;  foreman  platelayer  for  Yarmouth  Corporation 
Tramways;  and  sub-station  attendant  for  Whifochapel.  (S>ce 
our  advertisement   pages  to-day.) 
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Wireless  on  Aircraft. — A  half-yearly  report  on  the  progress 

of  civil  iiviation — the  sixth  of  the  series — covering  the  winter 
period  fiom  October  1st,  I9'21.  to  March  31st,  19'22,  has  been 
issued  by  the  Air  Ministry  as  a  White  Paper. 

At  the  .suggestion  of  the  Handley  Page  Co.  a  system  has  been 
introduced  at  Croydon  Aerodrome  for  locating  aircraft  by  sound 
and  informing  pilots  of  their  position  in 'relation  to  the  aero- 
drome wlien  arriving  in  bad  weather.  This  system  is  effective 
within  a  radius  of  about  10  miles  from  the  aerodrome.  The 
ofticer  in  charge  of  the  control  tower  at  Croydon  determines 
the  direction  of  the  aircraft  by  means  of  a  .sound  locator,  and 
informs  the  pilot  by  wireless  telephony  in  which  sector  of  a 
circle  surrounding  the  aerodrome  he  is  flying. 

Regulations  are  to  lie  introduced  for  the  compulsory  car- 
riage of  wireless  apparatus  by  British  passenger  and  goods 
aircraft.  Meanwhile  all  British  aircraft  (with  the  exception  of 
two  small  machines)  operating  on  the  air  routes  between 
■"ngland  and  the  Continent  under  the  subsidy  scheme,  are 
.■•■■eady  equipped  with  wireless  telephone  apparatus.  The 
I'Vench  air  transport  companies  have  agreed  that  all  their 
larger  passenger-carrying  aircraft  on  the  London-Paris  service 
.■^hall  be  so  equipped  by  the  middle  of  August  this  year,  and 
the  Dutch  authorities  are  making  similar  arrangements. 

Further  experience  has  been  gained  in  the  combination  of 
line  and  wireless  telephony,  and  experiments  have  been  carried 
out  to  ascertain  how  far  telephone  calls  by  passengers  en  route 
between  London  and  Paris  would  be  utilised.  Two  private 
calls  were  allowed  during  each  flight,  but  the  demand  for  their 
use  was  not  sufficient  to  justify,  at  present,  the  permanent 
adoption  of  this  scheme. 

The  arrangements  mentioned  in  the  last  report  for  opening 
the  English  section  of  the  London-Paris  route  for  night  flying 
consist  of  aerial  route  lights  at  Tatsfield  Hill  and  Cranbrook 
and  an  automatic  illuminated  ground  sign,  which  will  be  situ- 
ated at  Penshurst  emergency  landing  ground.  These  various 
lights  will  operate  for  a  year  without  attention.  In  addition, 
an  automatic  wind  indicator  for  night  flying  has  been  com- 
pleted at  Croydon,  while  the  progress  made  with  searchlights 
and  other  apparatus  designed  to  simplify  night  landing  has 
placed  the  Croydon  and  Lympne  aerodromes  in  a  position  to 
cope  with  night  services  at  short  notice. 

An  aerial  route  light,  similar  to  those  u.sod  in  England,  is  to 
be  ereqted  in  Egypt,  and  this  will  make  possible  the  collection 
of  data  regarding  atmospheric  absorption,  ranges  of  lights,  and 
climatic  effects  necessary  for  the  ■  provision  of  night  flying 
faciUties  over  desert  areas. 

The  daily  Press  announces  that  to  facilitate  the  use  of  wire- 
less telephony  on  aircraft,  according  to  a  report  issued  on 
. I  Illy  19th  by  the  Directorate  of  British  Civil  Aviation,  Great 
Britain,  Prance,  and  Belgimu  have  prepared  a  vocabulary  of 
standard  phrases  in  English,  French,  and  Dutch.  Each  phrase 
and  word  is  numbered  for  the  benefit  of  operators  unac- 
quainted with  languages  other  than  their  own.  With  this  code 
the  only  parts  of  a  foreign  language  a  pilot  or  ground  wire- 
less operator  need  know  to  carry  on  a  conversation  are  the 
numerals,  the  code  consisting  simply  of  the  figures  1  to  85, 
each  figure  representing  a  phrase  dealing  with  such  matters 
as  weather,  illness,  time,  and  position.  For  example,  the 
o[")erat-or  at  an  air  station  who  hears  "  70  "  knows  to  "  Arrange 
for  a  doctor."  The  code  number  "  44  "  is  a  request  for  weather 
I'onditions.  and  "48"  conveys  the  news  "The  sun  is  shining." 

Industrial  Research. — The  July  report  of  the  British  Elec- 
trical and  Allied  Industries  Research  Association  covers  the 
ai'tivities  of  the  Association  over  the  last  quarter.  It  has  been 
found  advisable  to  set  up  two  new  Committees  whose  work 
>vill  co-ordinate  that  of  some  of  the  existing  Committees.  The 
first  will  consider  the  classification  of  the  heat-resisting  gro- 
|)erties  of  electrical  materials,  and  a  system  of  nomenclature 
and  test  methods  for  them;  the  second  will  deal  with  the 
testing  of  the  electric  strength  of  insnlating  materials.  The 
programme  of  the  latter  Committee  also  includes  research  on 
the  testing  of  sheet  materials  with  disk  electrodes,  with  a  view- 
to  ascertaining  the  limitations,  best  test  conditions,  and  pro- 
bable errors  of  the  method. 

Samples  of  varnished  fabrics  are  being  prepared  by  oo- 
iperating  manufacturers  under  controlled  working  conditions, 
with  a  view  to  the  investigation  of  the  technical  problems  in- 
vdlved  in  their  improvement.  CO-operating  paper  manufac- 
turers are  also  devoting  special  attention  to  their  product  for 
electrical  purposes,  made  to  the  specifications  of  properties  and 
test  methods  set  out  in  the  report  already  published.  The 
working  temperature  of  papers  is  also  receiving  attention  from 
the  Association.  A  report  on  the  complefed  research  upon 
iKird  composite   insulating   materials  is  now   available. 

Much  new  work  is  being  done  by  the  Assocjation  upon  oils 
fcir  in.sulating  purposes.  A  report  has  been  prepared  giving 
reasons  for  the  Association's  preference  for  sjihcre  gaps  for 
oil  tests.  Further  research,  however,  is  in  hand  to  det<>rmine 
the  relative  merits  of  the  horizontal  and  vertical  arrangements 
of  sphere  gaps.  The  experiments  upon  the  improvement  and 
maintenance  of  electric  strength  by  centrifugal  separation  of 
the  oils,  whilst  still  incomplete,  show  the  method  to  hold  much 
promise.  Advantage  has  been  taken  of  the  presence  in  (his 
country  of  Mr.  Evert  Norlin.  of  the  Government  Testing 
Institute  of  Sweden,  to  ascertain  the  Continental  and  American 
opinion  of  eludgc  and  tar-value  det-crminations. 

Tables  and  an  accompanying  report  are  now  in  preparation 
showing  the  experimental   ocnclusions  arrived  at  concerning 


the  safe  loading  of  British  standard  cables  up  to  11,000  volts. 
A  satisfactory  method  has  been  found  of  applying  results  ob- 
tained on  single-core  cables  to  three-core  cables.  Other  reports 
on  cables  are  due  shortly.  The  researches  for  determining 
under  working  conditions  the  elastic  modulus  and  other  phv- 
sical  properties  of  wires  and  cables  of  a  variety  of  metals  in 
ordinary  u.se  have  been  completed.  Work  on  improvements  in 
the  construction  of  wood  poles  for  overhead  lines  is  now  in 
hand. 

It  is  unfortunate  that  the  preparation  of  experimental 
apparatus  designed  for  the  investigation  of  switching  and  arcing 
phenomena  has  been  delayed  by  industrial  troubles,  but 
pressure-recording  apparatus  and  a  continuously  operating 
high-speed  camera  with  an  aperture  of  F  2.6  have  been  de- 
vised. The  work  on  the  relief  of  gaseous  explosion  pressures 
(in  mining  apparatu.s)  through  Hanged  joints  has  yielded  some 
unexpected  results,  and  the  investigations  are  to  be  extended 
to  cover  other  methods  of  pressure  relief. 

The  National  Physical  Laboratory  has  developed  apparatus 
for  measuring  small  losses  by  current  leakage,  and  by  its  aid 
new  re.sults  for  mica  have  been  obtained ;  certain  preiiminarv 
work  at  low  voltages  has  also  bo«>n  done  on  varnished  clotli.-^. 
Research  on  this  subject  has  necessitated  the  development  (,f  a 
wattmeter  for  use  at  high  voltages,  and  the  Laboratory  has 
obtained  satisfactory  results  with  this  up  to  10.000  volts.  For 
the  measurement  of  dielectric  losses  at  high  frequency,  the 
Braun  tube  is  being  developed  by  Prof.  MacGregor-Morris 
with  some  succe.9s. 

A  Large  Motor. — A  new  reversible  electric  motor  develop- 
ing 18,000  h.p.,  built  by  the  Societe  des  Ateliers  de  Construc- 
tions Electriques  de  Charleroi,  and  intended  for  the  operation 
of  a  large  blooming  mill,  has  lately  been  put  in  operation  at 
the  works  of  the  Societe  des  Forges  de  la  Providence,  at 
Charleroi. 

The  Use  of  Small  Water  Powers. — Numerous  widely- 
scattered  small  water  powers  exist  in  the  United  States 
which  have  remained  unutilised  up  to  the  present  time 
because  of  the  expense  of  developing  the  power,  operating 
the  plant  and  transmitting  the  energy  to  a  market.  These 
economic  obstacles  can  be  removed  to  a  great  extent  by  in- 
stalling automatic  induction-generator  stations  and  tying 
them  in  with  a  larger  station  or  system.  Recently  a  prac- 
tical application  of  this  suggestion  was  made  by  the  Tayford 
Co.,  Inc.,  near  Lee,  Mass.,  where  two  induction  generator 
stations  are  interconnected  with  the  Lee  and  Pittsfield  elec- 
tric service  systems. 

A  watershed  with  a  total  area  of  about  15  sq.  miles  is 
utilised,  the  two  generating  plants  operating  under  gross 
heads  of  437  ft.  and  68  ft.  The  high-head  station  contains 
three  350-h.p.  Pelton  waterwheels.  coupled  to  General  Elec- 
tric induction  generators,  eaf-h  rated  at  300  h.p..  600  r.p.m. 
(synchronous  speed),  three-phase,  '2,300  volts,  60  cycles.  The 
rotors  are  of  the  squirrel-cage  type.  To  guard  against  a 
runaway  speed  in  case  of  lo.st  excitation  a  governor  acts  on 
the  deflector  of  the  water  jets,  limiting  the  speed  to  a  few 
per  cent,  above  the  synchronous  vaiue  when  the  line  is  de- 
energised.  As  a  result  no  severe  jolts  are  caused  w'hen  the 
line  is  re-energised.  The  necessary  exciting  current  is  fur- 
nished by  synchronous  steam-turbine  units  in  the  Pittsfield 
Electric  Co.'s  Silver  Lake  plant,  which  is  tied  to  the  Lee 
asynchronous  stations  by  a  trunk  line. 

The  low-he;id  station  contains  two  200-h.p.  turbine.* 
directly  connected  to  induction  generators. 

In  normal  operation  the  load  on  the  induction-generator  is 
the  only  governor  desired,  and  at  any  time  the  load  being 
carried  determines  its  speed,  .so  long  as  the  circuit  on  which 
it  floats  is  closed.  It  has  been  found  that  with  a  synchronous 
speed  of  600  r.p.m.  and  .i  full-load  speed  of  68.5  i-.p.m.  the 
motor  will  generate  it^s  full  ratin"  at  a  little  below  61.3  r.p.m. 

kt  sypi"hronous  speed  and  with  theoretically  no  power 
produced  or  consumed,  about  17. fi  amp.  excitation  current 
was  required.  This  current  increased  at  a  decreasing  rat^  as 
the  machine  output  urew  larger.  The  power  factor  therefore 
increased    with   the   load. 

Although  nrovision  is  made  to  control  and  read  the  load 
(■onditions  of  the  low^-head  station  at  the  higli-liead  nl;int. 
there  is  no  co-ordination  of  operation  between  these  indu'-- 
tion-generator  stations  arfd  the  steam  station  with  whicli 
they  are  connected  electrically.  The  steam-station  operator 
can  always  ascertain  if  the  induction-generator  stations  arc 
OP   the   line  bv  the  exciting  current  which   they   i\x:\\\. 

Tlie  two  induction-generator  plants  are  being  su-cessfully 
operated  with  two  mechanics  and  a  gener.il  supervisor,  who 
is  called  upon  when  necessnrv.  The  total  labour  cost  is 
$2..')fl0  per  year. — Electrical  World. 

I,e£?al. — Emttdtcai.  Rfpatrtnt,  Co.  v.  Cl.^rk.— Thp 
plaintiffs,  of  Lydney,  Forest  of  Dean,  brought  an  action 
in  the  Newnhnm  County  Court,  on  July  19th,  against  E. 
Clark,  of  Woolaston.  people's  warden  of  the  local  parish 
church,  to  recover  .^140  18s..  being  the  cost  of  installing  elec- 
tric licht  in  the  church.  Aftev  the  cn.se  had  beep  coiiiniepred 
the  vicar  and  the  other  cliurchwardeps  were  joiped  with  Mr 
Clark  as  defendants  to  the  action,  and  eventually  the  judge 
referred  the  claim  to  an  expert  to  determine  whit  amount 
he  should  give  judgment  for. 
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Wireless  Broadcasting. — The  Electrical  Contractors'  Asso- 
ciation (Inc.)  is  taking  a  keen  interest  in  -n-ireless  broadcasting 
on  behalf  of  it^  members.  The  .Association  thinks  that  the 
business  of  selling  and  equipping  receiving  stations  should 
remain  in  technical  hands  if  complaints  and  disappointments 
are  to  be  avoided.  There  is  at  present  a  strong  committee  of 
the  Council  mvestigating  the  whole  subject  from  the  electrical 
contractors'  point  of  view. 

The  British  Association. — The  Leeds  University  Court  has 
decided  to  confer  the  honorary  degree  of  Doctor  of  Science 
upon  a  number  of  eminent  foreign  scientists  who  are  attending 
the  B.A.  meeting  at  Hull  in  September  next. 

British  Engineering  Standards  Association. — The  Associa- 
tion held  its  lourth  annual  general  meeting  on  July  13th  at  the 
Institution  of  Civil  Engineers,  when  the  chairman.  Sir  Aiclii- 
bald  Denny,  Bart.,  presented  his  annual  report  and  reviewed 
the  position.  The  meeting  was  well  attended,  and  the  chair- 
man's report  again  showed  great  expansion  in  the  work. 
There  are  now  nearly  •2,000  engineers  who  give  their  time  and 
experience  to  this  national  institution.  Last  year  just  under 
i'lT.lRH)  was  expended,  towards  which  industry  in  spite  of  the 
depression  in  trade  contributed  i'9,3(.K.l,  the  remainder  coming 
from  the  Government,  the  India  Ofiice,  and  the  Governments 
of  the  Dominions  overseas.  The  chairman  felt  that  the  Asso- 
ciation siiould  not  have  to  live  quite  so  much  from  hand  to 
mouth,  and  should  he  able  to  build  up  a  small  reserve.  The 
Association  has  i.ssued  12  new  and  revised  sijecifications  during 
the  year,  and  the  sales  of  the  publications  have  reached  39,000, 
in  addition  to  a  very  large  number  of  aircraft  specifications 
distributed  on  behalf  of  the  Air  Ministry.  It  cannot  be  too 
emphatically  urged  that  contributions  to  this  organisation 
should  be  considered  as  a  sound  business  investment,  from 
which  an  adequate  return  is  expected  and  indeed  obtained. 

Electricity  on  the  Farm. — A  good  deal  of  interest  is  Deing 
taken  just  now  in  the  use  of  electricity  on  farms  and  for 
agi-icultural  purposes  generally,  and  in  this  connection  it  is 
encouraging  to  note  from  information  supplied  by  the  British 
Electrical  Development  Association  that  the  Fife  Electric 
Power  Co.,  Ltd.,  Dunfermhne,  of  which  Mr.  J.  S.  Thompson 
is  the  manager,  has  on  its  books  at  the  present  time  the 
names  of  some  34  farms,  all  of  which  use  electricity  for  Ught- 
ing ;  '23  of  them  also  use  electricity  for  power  purposes,  and 
17  use  it  for  domestic  uses  other  than  lighting.  The  company 
has  so  far  not  been  able  to  do  anything  in  the  way  of  electric 
ploughing  and  such  like  operations,  but  the  following  li.st  of 
farms  supplied  by  the  company  show  their  average  annual 
consumption  of  electricity  in  kWh  :  — 

Other 
Power.      Lighting.  Domestic  Uses.      Totals. 
1  G51  3-2-2  58  1,031 

•2  (580  519  3,211  4,410 

3  83  583  184  850 

4  935       658      1,020       2,613 

5  249       276       —        525 

6  —       367      1,020       1,387 

7  1,073       146       216       1,435 

8  248      433       —        681 

9  673       426       492       1,590 

10  —       455       —         455 

11  —       72       —         72 

12  —       414       —         414 

13  2,014       630      3,824       6,468 

14  650       294       —        944 

15  —      323       —        323 

16  —       160       —         160 

17  662  368  715  1,745 
iS            3,2.56       85       —       3,.341 

19  —      125       —        125 

20  655  622  2.276  3,553 

21  425  1,263  865  2,553 

22  700  378  —  1,078 

23  -  252  -  252 

24  72;:!  293  1,1^1  2.140 

25  —  127  135  262 

26  .56  .303  -  359 

27  1,405  1,310  -  2.715 

28  31  509  556  1,095 

29  490  456  190  1,136 

30  -  1.53  117  270 
•3]  407  .527  934 
32  225  231  -  456 
as  —  476  —  476 
34  675  323  1,394  2,392 

Fatality. — .An  inquest  was  held  at  Hartlepool  on  July  14tli 
on  Robert  Summers,  aged  ]9,  an  apprentice  fitter,  of  Francis 
Street,  who  was  fatally  nijun-d  at  the  brass  foundry  of  Messrs. 
Richardsons,  Westgarth  &  Co.  Jonathan  Emersonj  an  appren- 
tice millwright,  stated  that  he  and  iii'cc;iK<>(i  w('re  working  on 
the  girders  supporting  an  electric  travelling  crane.  Witness 
accidentally  dropped  his  hammer  and  descended  to  recover  it. 
While  he  was  down  Summers  \valked  from  the  crane  platform 
to  the  driver's  carriage,  and  shouted  to  witness  to  put  the 
switch  in.  Witness  did  so.  and  Summers  drove  the  crane  to 
the  stops  and  back  again  for  a  couple  of  yards.  Summers 
then  told  bim  to  pull  the  switch  out.  Witness  did  so  and  shut 
the  doors.  He  returned  to  the  girder,  and  had  been  working 
about  15  minutee  when  Summers  asked  if  the  switch  was  off. 


Witness  replied  in  the  aflSnnative,  and  deceased  thereupon  got 
on  top  of  the  cage  and  seized  one  of  the  control  wires.  A  flash 
ran  along  the  wires  towards  witness,  and  there  was  a  crackling 
noise.  Summers  slipped  off  the  top  of  the  cage  and  remained 
hanging  with  one  hand  for  a  second  or  so.  The  wire  broke 
and  he  fell  on  to  hiahead. 

In  reply  to  questions,  Emerson  said  he  was  quite  confident 
he  pulled  out  the  proper  switch,  but  he  could  not  offer  any 
explanation  as  to  how  the  switch  came  to  be  in  afterwards. 
He  said  he  did  not  notice  anyone  about  at  the  time.  Andi-ew 
McDonald,  foreman  brass  moulder,  said  that  immediately  after 
the  accident  he  noticed  that  the  switch  was  in.  He  then 
pulled  it  out.  Tlie  jury  returned  a  verdict  of  "  .Accidental 
death,"  and  suggested  stricter  supervision  over  the  switches, 
adding  :  "  We  are  not  sure  whether  this  boy  (Emerson)  pulled 
out  the  wrong  switch  or  someone  else  interfered  with  it." 

Electric  Railway  Signal  Lamps. — .An  interesting  article  in 
the  July  issue  of  the  General  Ehclric  Reriar  describes  the 
development  and  application  of  miniature  Mazda  lamps  for 
railway  signal  lighting  to  replace  the  oil  burner  in  existing 
signal  lanterns.  The.'?e  incandescent  lamps  will  be  operated 
in  most  cases  from  battery  circuits;  and  in  order  to  conserve 
batteries  the  lamps  will  be  automatically  lighted  only  on  the 
approach  of  trains  and  extinguished  when  the  trains  have 
passed.  Results  obtained  from  actual  installations  over  several 
years  show  that  these  electric,  lamps  will  etTect  material 
economy  in  maintenance  and  cost  of  inspection  and  replace- 
ment'; and  with  the  development  of  new  designs  of  lanterns 
to  replace  existing  oil  signal  lanterns  as  they  wear  out.  the 
useful  illumination  will  be  increased  from  15  to  60  or  70  per 
cent,  of  the  total  light  flux. 

A    Directional    Hot=wire    Anemometer. — Mr.    A.    Bailey 

describes,  in  report  No.  777,  January,  1922,  of  the  Aeronautical 
Research  Committee  (C.l  .Accessories — Instruments.  78 — T. 
1,679),  a  novel  form  of  hot-wire  anemometer,  which  has  been 
devised  to  assist  in  an  investigation  on  ventilation  problems, 
and  has  been  found  very  useful  in  detennining  both  the 
speed  and  direction  of  movement  of  streams  of  air.  The  instru- 
ment will  measure  air  speeds  between  about  6  in. /sec.  and 
15  to  20  ft. /sec.  but  this  range  may  be  altered  to  include 
higher  speeds.  The  principle  of  the  instrument,  .so  far  as  the 
measurement  of  air  speed  is  concerned,  is  the  usual  one,  i.e.,  a 
piece  of  platinum  wire  is  heated  by  passing  an  electric  current 
through  it,  and  the  resistance  of  the  wire  is  mea.sured  by  means 
of  a  Wheatstone  bridge.  In  order  to  obtain  direction,  advan- 
tage was  taken  of  the  shielding  effect  of  a  circular  rod  placed 
in  ar  air  .stream  parallel  to  the  hot  platinum  wire,  and  in  tlie 
same  plane,  and  mounted  in  such  a  manner  that  it  could  be 
moved  across  the  field  in  front  of  the  hot  wire.  The  result 
nroved  very  satisfactory.  Of  the  two  princii>al  methods  used 
in  hot-wire  anemometi'y.  thnt  in  which  a  constant  current  is 
passed  through  the  wire  and  the  resistance  of  the  wire  detei'- 
mined  by  the  out-of-balance  deflection  of  the  galvanometer 
is  the  one  which  has  lieen  used  for  the  present  exneriments. 
The  instrument  was  calibrated  for  both  speed  and  direction  in 
the  3-ft.  wind  channel  at  the  National  Physical  Laboratorv. 
There  is  a  very  sharp  rise  in  the  temperature  of  the  hot  wire 
when  the  manganin  wire  passes  in  front  of  it  and  the  direc- 
tion of  the  moving  stream  of  air  can  be  determined  to  one  or 
two  degrees.  In  a  steady  wind,  such  as  is  found  in  the  wird 
channels,  it  would  not  be  necessary  to  take  a  large  number 
of  readings,  as  the  reading  of  the  galvanometer  is  very  steady 
and  the  point  of  maximum  temperature  can  eifsily  be  deter- 
mined, but  in  general  use  the  wind  would  not  be  so  steadV.  and 
the  best  method  of  using  the  instrument  is  to  obtain  curves, 
taking  the  mean  reading  of  the  moving  galvanometer  needle 
at  each  position;  the  horizontal  portion  of  the  curve  then 
gives  the  speed  of  the  wind  and  the  position  of  the  peak  gives 
the  direction.  The  instrument  as  described  is  suitable  for 
speeds  up  to  about  15  or  20  ft. /.sec.  but  it  is  po.ssible  that  it 
can  be  easily  adapted  for  hieher  speeds  by  covering  the  ane- 
niomet,er  head  with  a  perforated  tube.  Further  experiments 
h:ive  been  made  in  this  direction,  but  owing  to  the  pressure 
of  other  work,  there  has  not  been  time  to  carry  the  investi'ra- 
tion  far.  The  tube  does  not  inferfere  with  the  ssense  of  direction 
of  the  mstrument. 

Electric  Vehicle  Committee  of  Great  Britain. —  At  themeel- 
ing  of  the  Klectric  Vehicle  Committee  of  Great  Britain,  held 
at  the  Institution  of  Electrical  Engineers  on  July  13th.  Air. 
.1.  A.  Priestley,  cleansing  superintendent  of  the  Sheffield  Cor- 
poration, was  elected  chairman  of  the  Committee,  and  Mr. 
W.  H.  L.  Watson,  of  Blectricars.  Ltd..  and  Mr.  W.  Worby 
Beaumont  were  elected  vice-chairmen.  Mr.  B.  E.  Hoadley  wa« 
re-elected  hon.  secretary,  and  Mr.  J.  Christie  hon.  treasurer. 
.A  cordial  vote  of  thanks  was  pas.sed  to  Mr.  F.  Ay  ton  the 
retiring  chairman,  for  his  long  services  on  behalf  of  the  Com- 
mittee. 

Result  of  Engineers'  Ballot. — The  pooled  vote  of  the  engi- 
neering trade  unions  upon  the  que.stion  of  a  wage  reduction  of 
I6s.  6d.  iK'r  week  in  three  in.stalments  .showed  a  majority  of 
26.963  against  acceptance,  the  actual  figures  being  43,937  for 
and  70,900  against  the  proposal.  The  position  was  to  be  dis- 
cussed yesterday  (Thursday)  afternoon  by  representatives  of 
the  unions  and  the  employers.  (.As  stated  in  our  last  issue, 
the  membership  of  the  A.E.U.  alone  is  394,000,  and  five  other 
unions  participated  in  the  ballot.) 
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OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  wheiheT  eonnectei 
with  the  technical  or  the  comrtiercial  ude  of  the  profession 
and  industry,  also  electric  trainway  and  railway  olficials,  to 
keep  readers  of  the  Electrical  Kevikw  posted  as  to  liieir 
movemenis, 

Herts.  County  Couacil  has  appointed  Mr.  .James  Dobbin,  of 
Hertford,  as  temporary  electrioal  engineer  at  the  .Ware  Park 
Sanatorium,  to  superintend  the  installation  of  the  electric  light- 
ing, steam-heating  plant,  Jic. 

Mr.  Albert  Taylor,  for  IS  years  on  the  Mansfield  Corpora- 
tion electricity  stall',  who  is  leaving  to  take  up  a  position  in 
Australia,  has  been  presented  by  his  colleagues  with  a  silver 
cjgarette  case. 

Mr.  \V.  J.  Llewellyn,  who  is  retiring  on  pension  from  the 
position  of  engineering  inspector  for  the  Newport  area  of  the 
I'ost  Office,  after  being  i6  years  in  the  service,  was  presented 
by  his  colleagues  witli  a  timepiece  equipped  with  Westminster 
chimes.  Mr.  Llewellyn  has  been  closely  identified  with  the 
development  of  the  telephone  service  in  South  Wales,  and  was 
also  associated  with  early  experiments  in  wireless. 

Dr.  F.  G.  CoTTRELLhas  be-m  appointed  director  of  the  U.S.A. 
Fixed  Nitrogen  Research  Laboratory  in  succession  to  Dr.  R.  C. 
iolman. 

Under  the  arrangement  now  existing  between  the  Falkirk 
Iron  Co.,  Ltd.,  and  the  Hotpoint  Electric  Appliance  Co.,  Ltd., 
Mr.  F.  H.  Howell,  who  has  been  the  electrical  representative 
for  the  Falkirk  Iron  Co.,  Ltd.,  has  been  appointed  London 
sales  manager  for  the  Hotixjint  Co.  His  address  is  '21,  Bernere 
Street,  \\'.,  from  whence  he  will  control  the  sales  of  both  com- 
panies' electric  cooking  and  heating  appliances. 

The  St.  Marylebone  Electricity  Supply  Committee  recom- 
mends that  the  salaries  of  the  prmcipal  officers  of  the  depai-t- 
ment  be  increased  as  follows: — Mr.  C.  H.  Smyth,  chief  en- 
gineer, to  i'l,oUO;  Mr.  F.  B.  Leonard,  chief  assistant  engi- 
neer, to  £900;  Mr.  F.  Selley,  mains  and  sales  engineer,  to 
£750;  and  Mr.  W.  Harper,  chief  clerk  and  accountant,  to 
il700.  These  increases  will  put  the  officials  on  a  level  with 
those  of  similar  undertakings. 


NEW     COMPANIES     REQISTERED. 


Electrical  Instruments    (Leeds),   Ltd.   (183,192). — Private 

company.  Registered  July  18th.  Capital,  X*l,500  in  £1  shares.  To  acquire 
the  business  of  electrical  instrument  makers  carried  on  by  A.  L.  Hill,  C.  K. 
kandles  and  G.  K.  T.  Randies  at  Cross  Fountain  Street,  Guildford  Street, 
Leeds,  as  the  '*  Iilectrical  Instrument  and  Magneto  Co."  The  permanent 
directors  are ;  A.  L.  Hill,  Sheeplicld  Cottage,  Stockeld,  Wetherby ;  C.  F. 
Randies,  Pool  Bank,  near  Leeds  (manager,  Crossley  Gas  Engines,  Leeds  office); 
G  E.  T.  Randies,  "  The  Bungalow,"  Lysham  House,  Lower  Wortley,  Leeds. 
Secretary  :  G.  E.  T.  Randies.  Registered  office  :  5,  Cross  Fountain  Street, 
Leeds. 

Wireless  Telephones,    Ltd.    (183,182).— Private  company. 

Registered  July  irth.  Capital,  £1,000  in  £1  shares.  To  carry  on  the  business 
of  advisers,  experts,  consultants,  contractors  and  the  like  in  connection  with 
wireless  telephony  and  telegraphy,  and  to  undertake  and  carry  out  partial  or 
entire  installations,  &c.  The  permanent  directors  are  ;  F.  Duxbury  (chairman), 
"  Whyte  Garth,"  Curzon  .\venuc  Birstall,  Leicester;  T.  A.  Robins,  3il,  Hum- 
berstone  Road,  Leicester.  Qualification:  10  shares.  Registered  office:  8,  King 
Street,  Leicester. 

Sound    Amplifiers,     Ltd.     (183,128). — Private    company. 

Registered  July  l4th.  Capital,  £2.500  in  £1  shares.  To  take  over  all  the 
interest  of  A.  Marr  in  inventions  for  improvements  relating  to  the  concentra- 
tion and  amplification  of  soumi  .  aves  and  the  fike,  to  acquire  from  him  the 
patent  rights  of  the  said  inven'ions  for  Great  Britain  and  Ireland  and  any 
British  Colony  or  Dr.  .ndency  and  the  Channel  Islands  and  the  Isle  of  Man, 
and  to  carry  on  the  busmess  of  engineering  and  electrical  specialists,  electrical 
apparatus  and  appliance  manufacturers,  &c.  The  permanent  directors  are  : 
A.  Ma,rr,  23,  Reynell  Road,  Longsight,  .Manchester;  J.  C.  Crofts,  Willowcroft, 
To-afford  Road,  Alderley  Edge;  E.  B.  Rowley,  7,  Manley  Road,  Whallcy 
Range,  Manchester;  R.  S.  .■ishworth.  Bank  House,  Bury.  Qualification:  £250. 
Acting   secretary  ;  H.    Ison.     Registered  office  :   37,   Cross   Street,    Manchester. 

Claremont  Johnson  &  Co.,  Ltd.  (183,228). — Private  com- 
pany. Registered  July  ISth.  Capital,  £4,000  in  £1  shares.  Importers  and 
manufacturers  of  electrical  appliances,  &c.,  and  to  adopt  an  agreement  with 
G.  VV.  Johnson  and  L.  Cohen.  The  first  directors  are  :  D.  Cohen  (permanent 
chairman),  li7.  High  Street,  Stoke  Newington,  N.lli;  G.  \V.  Johnson.  Dil,  Maid- 
stone Road,  New  Southgate,  N.U;  L.  Cohen,  19,  Brooke  Road,  Stoke  Newing- 
ton, N.;  \V.  J.  Hodge,  72,  Sandford  Road,  Bromlcv,  Kent.  Qualification: 
£200.  Remuneration  :  £30  each  per  annum  (chairman,  £liO).  Registered  by  G. 
Fletcher  Jones,  12,  Old  Jewry  Chambers,    E.C. 

Ashley  Wireless  Telephone  Co.,  Ltd.  (183,106)— Regis- 
tered July  Uth.  Capital,  £50,000  in  £1  shares.  To  take  over  the  business  of 
wireless  telephone  and  telegraph  engineers  and  manufacturers  of  wireless 
apparatus  lately  carried  on  by  VV.  A.  Brooke  and  VV.  A.  McKillop  at  69,  Rcn- 
thaw  Street,  Liverpool,  and  at  Cable  Street  Works,  Liverpool,  as  "  Ashley 
Radio."  The  minimum  cash  subscription  is  seven  shares.  The  first  directors 
are  :  E.  C.  MarsLon,  42,  Kenned;  Street,  Manchester  (shipping  agent  and 
director  E.  C.  Marston  &  Co..  Ltd.);  \V.  A.  McKillop,  14,  Asser  Road,  Club- 
moor,  Liverpool,  electrical  engineer;  W.  A.  Brooke,  14,  Asser  Road,  Club- 
moor,  Liverpool,  wireless  engmcer;  D.  Walker,  Dorcote,  Cressincion.  near 
Liverpool,  manufacturer's  agent.  Secretary  :  F.  E.  Thornley.  Registered 
office  :  69.   k^nshaw   Street,   Liverpool. 

Midland  Motor  Factors,  Ltd.  (183,151).— Private  com- 
pany. Registered  July  15th.  C:ipital.  £5,000  in  £1  shares.  To  carry  on  the 
business  of  electricians,  mechanical  engineers,  suppliers  of  electricity,  manu- 
facturers of  and  dealers  in  electric,  petrol,  and  steam  motor  cars,  iron  and 
brass  founders.  &c.  The  first  directors  are  :  T.  H.  Wathes,  The  Oaks  West 
Hill  Road,  Leicester,  electrician;  W.  C.  Turner,  70,  Upperton  Road.  Leicester, 
electrician  (both  directors  of  T.  H.  Wathes,  Ltd.).  Qualification:  £250.  Re- 
muneration as  fixed  by  the  companv.  Registered  office:  Adjoining  Barclay'* 
Bank  Buildings,  17,  Higb  Crocs  Street,  Leicwter. 


Broadheath  and  District  Manufacturers'  Association,  Ltd. 

(ltw.22tjj.— Kegistcred  July  iJih  as  a  company  limited  by  guarantee,  and  not 
h.iving  a  shiirc  capital.  To  promote,  develop  and  protect  ihe  interesu  of  the 
trades  in  which  the  rrK-mbi:rs  for  the  time  being  are  concerned  in  alt  their 
various  branches;  to  assist  members  with  advice  and  legal  assistance  when 
required  with  regard  _  to  assessment  of  their  works  (or  Parliamentary,  paro- 
chial and  other  taxation,  and  to  contest  principles  upon  which  such  taxation 
levied  or  attempted  lo  be  levied.  Sic.  The  first  directors  arc:  J.  R.  C. 
,  Orrish  Meres,  Brooklands  (managing  director,  H.  W.  Kearns  Ic  Co.. 
J.  P.  Wood,  Stfatheyre,  .Manchester  Road,  West  Tiinperley  (director. 
Packing  Co.,  Ltd.);  K.  Ord..Mackenzie.  Pitlundie,  Albert 
Charles  S.  Madan  &  Co.,  Ltd.);  T.  E.  Leigh, 
Cook  &  Co.,  Manchester.  Ltd.);  G.  E. 
(director.  Ruby  Cycle  Co.,  Ltd.); 
'ng  director    Record    Elec- 


Ltd.) 

Castleton  Slea 
Square.    Bowden    (d 
Krahnholm,  Hale  Road,  Hale 
Kigby,   Arnside,   Ansdell.   Lvlh, 

H.    .Naylor.  Carradalc,    Hca'ld   Road,  Bowdeu    ^_ „ 

irical    Co.,    Ltd.).     Hon.    secretary    and    treasurer:    K.    Ord-.Macfc. 
tered  office  :   \orte  Works,  Broadheath,  near  Manchester. 


Regis 


General     Wireless,     Ltd.     (183,261).— Private    company. 

Registered  July  SOth.  Capital,  £100  in  £1  shares.  To  sell,  purchase,  let  on 
hire,  manufacture,  fit,  install  and  maintain  wireless  telegraphic  and  telephonic 
apparatus,  &c.  The  subscribers  (each  with  one  share)  are:  P.  J.  Ashton,  72. 
High  Street,  Bromley.  Kent,  secretary;  R.  Sawlord.  86.  Audley  Koad,  Hendon, 
N.VV.4,  motor  engineer.  The  subscribers  are  to  appoint  the  first  directors. 
.Solicitors:   Mye,    Morelon  &   Co..  12,  Serjeants'  Inn,    lemple,  E.C.4. 

R.  J.  Richardson  &  Co.  (London),  Ltd.  (183,124).— Pri- 
vate company.  K.  gist.rcd  July  Uth.  Capital,  £3,000  in  £1  shares.  To  •dopt 
an  agreement  with  K.  J.  Richardson  and  to  carry  on  the  busines*  of  manu- 
facturers of  and  dealers  in  vulcanised  fibre,  ebonite  and  insulating  materials. 
mechanical,  electrical  and  general  engineers,  &c.  The  first  directors  arc  : 
R.  J.  Richardson,  The  Homestead,  Heming  Road,  Edgware;  H.  Griffiths,  37, 
Royslon  Avenue,  South  Chingford,  Essex;  J.  E.  Lines,  62,  Chandos  Crescent, 
Edgware.  Sccietary  :  W.  T .  Asher.  Registered  office  :  10,  Northampton 
Sqr "  '^  '  •  r 


E.C.I. 


Radio  Equipment  Co.,  Ltd.  (183,242). — Private  company. 

Registered  July  l»th.  Capital,  £100  in  £1  shares.  To  carry  on  the  business 
of  manufacturers,  importers  and  exporters  of  and  dealers  in  all  kinds  of 
wireless,  radio  and  electrical  appliances,  &c.  The  subscribers  (each  with  one 
share)  arc;  W.  J.  Hawkins,  329,  High  Holborn,  W.C.I,  merchant;  P.  J. 
White,  »2a,  High  Holborn,  W.C.I,  merchant.  W.  J.  Hawkins  signs  as 
director  and  secretary.  No  qualification  necessary.  Registered  office  :  427, 
Bank  Chambers,  High  Holborn,  W.C. 

Radiophones,  Ltd.  (183,125). — Private  company.  Regis- 
tered July  14lh.  Capital,  £5,000  in  £1  shares.  To  carry  on  the  businest  of 
electricians,  manufacturers  of  generators,  accumulators,  suppliers  and  distri- 
butors of  electricity  and  electrical  energy  for  lighting,  heating,  telegraphic  and 
telephonic  communications,  traction,  motive  power  or  other  purposes,  tkc.  The 
subscribers  (each  with  one  share)  are  :  F.  S.  Bennett,  Granville  Chambers, 
Granville  Place,  W.l,  engineer;  A.  N.  Mobbs,  Gorse  Hill.  Hook  Heath. 
Woking,  company  director.  The  subscribers  are  to  appoint  the  first  directors. 
Solicitors  :  Kenneth  Brown,  Baker,  Baker,  Lennox  House,  .Norfolk  Street,  W.C. 

Stockport   Lamp   Co.,  Ltd.  (183,305). — Private  companv. 

Registered  July  21st.  Capital,  £1,000  in  £1  shares.  To  carry  on  the  busine'ss 
of  mechanical  and  electrical  engineers,  manufacturers  of  electrical  accessories, 
&c.  The  first  directors  are  :  J.  Higginson,  Buckland,  Washway  Road,  Ashton- 
on-Mersey,  Cheshire;  J.  A.  Charlton,  Woodlands,  Wilbraham  Road.  Alexandra 
Park,  Manchester.  Qualification  :  10  shares.  Registered  office  :  Bank  of  Eng- 
land Chambers,  Tib  Lane,    Manchester. 

Semple,  Ltd.  (12,301). — Private  companv.     Registered  in 

Edinburgh    July   14th.     Capital,   £700  in    650    ordinary    shares   of   £1  each 


700  deferred  of  Is.  each.  To  carry  on  the  busin 
mechanical,  electrical,  marine,  automobile,  heatin 
ironmongess,  &c.  T  he  subsoribers  (each  with  o 
76,  St.  Andrew's  Drive,  Pollockshields,  Glasgow,  e 
Cumbrae  View,  Millport,  engineer.  K.  Semple  is 
fication  :    50  shares.     Registered   office  :   101,  St.    V 


of  engineers  (consulting 
ventilating  and  generali 
share)  are  :  P.  S.  Reed 
ineer;  D.  R.  MacDonald 
managing  director.  Quali. 
ent  Street,   Glasgow. 


Andrew    Hutcheson,     Ltd.     (12,302). — Private    companv. 

Registered  in  Edinburgh  July  Uth.  Capital.  £10.000  in  £1  shares.  To  carry 
on  the  business  of  eleclirical  engineers,  contractors,  manufacturers  of  and 
dealers  in  electric  magnetic,  galvanic  and  other  apparatus  and  machincrv, 
fittings,  &c.  The' first  directors  are  :  A.  Hutcheson.  104,  West  Campbell  Strtv'i. 
Glasgow,  electrical  engineer;  J.  Hutcheson,  104,  "VVest  Campbell  Street,  Gla— 
gow,  electrical  engineer;  J.  Grindlay,  Glasgow,  electrical  engineer;  J.  \*. 
Hutcheson,  Glasgow,  electrical  engineer;  J.  Mare.  Glasgow,  chartered  accoun- 
tant; J.  S.  Paul,  Glasgow  solicitor.  Qualification:  100  shares.  Registered 
office  :    104,   West  Campbell  Street,  Glasgow. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Calcutta    Electric    Supply    Corporation,    Ltd.    (50.882).— 

Return  dal.Kl  .May  23rd.  19'22.  Capital,  £3.000.000  in  l,IMj,000  ordinary  and 
1,355.000  preference  shares  of  £1  each.  i'SOO.OOO  ordinary  and  605.000  prefi-r- 
ence  shares  taken  up.  £l,:i5O.O0O  paid  on  800,000  ordinary  and  550.000  preiej- 
ence.  £55,000  considered  as  paid  on  55,000  preference.  Mortgages  and  cnarjje* 
at  date  of  return,  £559,100;  since  registered,  trust  deed  to  secure  £o*tO.«<t"> 
oecond  debentures,  dated  June  'jeth,  1922.  A  trust  deed  dated  June  26th.  l;)-22. 
to  secure  £500,000  second  debentures,  has  been  tegislered.  The  deed  constitul.-. 
a  specific  charge  on  various  properties  in  India,  and  a  floating  charge  on 
the  company's  general  assets,  including  uncalled  capital,  subject  to  a  trust 
<!eed  dated  November  17th,  19*20.  The  trustees  for  the  debenture  holders  are 
the  Metropolitan  Trust  Co..  Ltd..  of  Greshani  House,  Old  broad  Street,  EC. 
The  debentures  are  being  issueil  at  96  per  cent.  No  other  commission  or 
discount    is    being   paid    or   given. 

Hardy  &  Nash,  Ltd. — Mortjjage  on  land  and  premises  in 

Cromer  dated  July  8th,  1922,  to  secure  it'l,66o.    Holder:  H.  Bulten,  Cromer. 

Teidnmouth   Electric   Lighting   Co.,    Ltd. — Particulars  of 

£3,500  debentures  authorised  July  6lh.  19'22;  whole  amount  issued;  charged 
on  the  company's  undertaking  and  propertv.  present  and  future,  including 
uncalled  capital.' 

E.S.  Co.,  Ltd. — Particulars  of  .£20.000  debentures  autho- 

iise<l  July  12tli.  1922;  whole  amount  issued;  charged  on  the  company's  under- 
taking and  pio(H'rtv.  present  .-ind  future,  inclutling  uncalled  capital  subject  la 
first  mortgage  debentures  for  £12,000. 

Porlock   and   District   Electric  Supply   Co.,    Ltd. — Second 

dehenlure  d.nte^l  June  SOth,  ]9'22,  to  secure  £.iOO,  ch«r(!ed  on  the  company's 
undertaking  and  propertv,  present  ami  future,  including  uncalled  capital. 
Holder  :   O.  L.  C.  Healey,   New   Place.   Porlock.  Somerset. 

Associated   Electric   Traders,   Ltd.— Particulars  of  ^£6.000 

debentures  authorised  May  23nd.  1923;  present  issue  £3.500.  charged  on  tl« 
company**  undertaking  aiid  property,  present  and  future,  including  unc»'V«4 
capital. 
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Accumulators    of    Woking,    Ltd. — Debenture    dated    July 

7th,    iy±i,    10   secure   i'lU.OOO  charged    on    the  company's  undertaking   and  prd- 


pi^rty.  present  and  future,  including  uncalled  capita'!.     Holdei 
*),  Sackville  Street,  Piccadilly,  \V. 


L.  C.  Rawlence, 


National    Electric 

Capital,  £125.000  in  lOs.  .-;( 


Construction    Co.,     Ltd.     (o3,364).— 

;».  k.Mun  dund  .Vlav  11th.  l!^22.  170,000  shuns 
i>sucd.  £76,i74  UK.  i..iiil.  £<>.42ri  )0>.  tonsidi-rcil  a*  paid.  Morltf.aae!,  and 
ch.irRe-.    f7,i.O0O.  *"  *^ 

Jarrow  and  District  Electric  Traction  Co.,  Ltd.   (78,680). 

r;,piial.  ilJO.uilO  in  tl  shares.  Return  dated  Ma)  10th,  1K22.  a9,0»l  shares 
i^suou.  £49.04.'»  paid.  £0, !•(?.*  considered  as  paid.  Mortgages  and  charife-i. 
£1,700. 

Chiswick  Electricity  Supply  Corporation,  Ltd.  (38,854). — 

Return    dated    .Mav   4th.    I'.fij.     Capita'l.    £100.000    in   £1    shares.     Si.SOO  shaics 
lakrn  up.     £62,800  p.ii.l.     Mortgages  and  charges,  £74,310. 

Rhondda  Tramways  Electric  Supply  Co.,  Ltd.  (94,470).— 

Return  dated   June   1st.   l;».'.     Capital.   £10(1  in   £1   shar.-s.     Seven  shares  taken 
up.     £7  paid.     .Moiig.ig.s   and  charges,  £,U,00(l. 

Bastian  Meter  Co.,   Ltd. — Return  dated  April  26th,  1922. 

Capital,  £20.23j  10s.  in  88.942  ordinary  shares  of  5s.  each  and  3,000  prefer- 
ence shares  of  £1  e.ich.  2.011  preference  ond  39,672  ordinarv  shares  taken  up. 
£3.082  10s.  paid  (including  £3  10s.  paid  on  forfeited  shares)'  on  4,272  ordii 
rind  2,011  preference.  £8,8a0  considerotl  as  paid  on  the  rema 
nary.     .Mortgages  and  charges,  nil. 

Urban     Electric     Supply    Co., 

£l".40,000   in   80.000  ordinarv    shares    of    £3 
shares  of   £5    each,    and    laO.OOO    preference   share 
.April    11th.    1922.        80.000   ordinarv    and    50.000 
issued.     £490.000  p.iid.      .Mortgagesand   charges,  £424,947 


ling  35,400  ordi- 


Ltd.     (o7,98r>).— Capital, 

irh,    50,000    cumulative    preference 

of    £1   each.     Return   dated 

preference    shares 


Cleveland  and  Durham  Electric  Power  Co.,  Ltd.  (89,539). 

—Capital.  £700,000  in  £1  shares  |350,(KW  preference  and  350,000  ordinarv). 
Return  dated  Mav  24lh,  1.022.  333,705  preference  and  157,600  ordinary  taken 
up.  £411,003  paid  on  331.935  preference  and  79,068  ordinary.  £80,302  con- 
sidered  as  paid  on  1.770  preference  and  78,532  ordinary.  Mortgages  and 
charges,  £384.900. 


R.  J.  Rodd,  Ltd 

freehold    land   and    premi 
or  to  become  due   from   t 


Deposit  on  July  11th,  1^22,  of  deeds  of 

at    \Valton-on-Tharnes.    to    secure   all   moneys    due 
-ompnny   to  Barclay's  Bank.  Ltd. 

Allies  Electric  Lamp  Repairing  Co.,  Ltd.  (138,125).— Re- 

irn  dated    January    13lh.    ViSi.     Capital.   £55.000   in   £1    shares.     32,425   shares 
ken   up  and  paid  for  in  lull.     Mortgages  and  charges,  £6  000. 

Farad  Electrical  Co.,  Ltd.— W.  C.  Whitehead,  of  27,  Ober- 

ein    Road.    Clapham    Junction.    S  \V.,   ceased    to    act 
1    June   34lb.    1922. 


CITY    NOTES. 


Anglo= 

Portuguese 

Telephone  Co. 

Ltd. 


The  report  for  the  year  ended  Deceml^er 
31st,  1921,  states  that  the  average  rate  ol' 
exchange  for  the  year  (taken  on  tlie  last 
day  of  each  month))  was  6gd.  per  escudo. 
in  comparison  with  13|d.  for  1920.  The  rate 
prevailing  at  the  close  of  the  year  was 
5  7/32d.,  as  against  6Jd.  at  the  end  of  1920.  The  floating  assets 
and  liabilities  in  Portugal  at  the  close  of  the  year  have  been 
converted  into  .sterling  at  the  rate  of  5  7/32d.  per  escudo.  The 
capital  expenditure  for  the  vear  amounted  to  a681..534.  in  com- 
parison with  ;£121.367  for  19'20.  The  item  of  "New  capital 
issues  exiienses  £19,9.30, "  appearing  in  the  last  balance  sheet, 
has  been  written  off  against  the  reserve  fund  of  £"25.000.  To 
the  balance  of  this  fund  there  has  been  added  the  exchange 
fluctuation  fund  of  £10,000.  and  the  general  reserve  now  stands 
at  £15,070.  The  profit  and  loss  account  shows  a  gross  income 
nf  £7lMi95.  and  an  expenditure  of  £50.410,  leaving  a  gross 
profit  of  £20,285,  as  against  £t3,0'24  for  1920.  In  neither  case 
has  any  provision  been  made  for  depreciation.  After  payment 
of  income  tax,  ,£3.282,  and  providing  for  debenture  interest  and 
sinking  fund.  £G.850,  the  amount  for  disposal  (less  £213  debit 
balance  brought  forward)  is  £9,940,  which  it  is  proposed  to 
carry  forward.  The  year's  revenue  receipts  and  expenses  have 
been  converted  into  sterling  at  the  monthly  average  of  6Jd- 
per  escudo.  Expressed  in  currency— the  true  measure  of  com- 
parison— the  gross  income  from  subscriptions,  sales,  &c.,  was 
Jis.  2,757,466  (against  Es.  797,832  in  1920),  the  expenses  in 
Portugal  were  Es.  1,583,771  (against  Es.  737.074),  and  the 
trading  profits  Es.  1,173,695  (against  Es.  60,758).  The  follow- 
ing table  shows  the  extreme  fluctuations  in  the  sterling  value 
of  the  e.scudo  (nominally  .53Jd.)  in  each  of  the  last  eight  years; 
al.so  the  yearly  average  (taking  the  price  on  the  last  day  of 
each  mnnth)  and  the  rate  prevailing  on  the  last  day  of  the 
year  :  — 

1914.  1015.  191C.   1917.  1918.  1919.  1920.  1921. 
47J    38    36    .328    843    356    19i  Si 

3.1      aah     soi     29;?    28       19        sa     4i 

42A      35i        Sli'j      3U,      80g        Sa'ii      128       6ii 
3Gj        34,',T      Sift      .SOS        34g        20d.        6j       Sjj 

In  addition  ti>  the  increase  in  the  company's  rates  authorised 
by  the  Portuguese  Government  on  February  21.st,  1921,  and 
reported  to  the  shareholders  at  the  last  general  meeting,  a 
further  substTntial  increase  was  authorised  by  Decree  dated 
.June  29th.  i91-l.  Unfortunately  the  advant.igcs  of  the  in- 
creased subscription  rates  are  largely  offset  by  further  increases 
in  waaes.  The  company's  relations  with  the  Government  and 
the  public  have  hpen  maintained  on  a  friendly  footing.  Unfor- 
tiinntely,  however,  the  political  and  industrial  conditions  in 
Portugal  do  not  show  any  improvement.  Captain  Hubert 
Feilden  -Tnckson.  who  had  been  a  director  isince  l.'!99.  has.  for 
I)or=ina!  reasons,  hern' obliged  to  resign  his  seat  on  the  board. 
To  fill  tb^  vacancy  thus  created  Mr.  P.  B.  Lawson  has  been 
appointL-d  a  dissctor. 


Highest 

Lowest    

AverftKe 

At  December  Slst 


The    report    submitted    at    the    annual 
English  meeting  held    at    Sydney    on    June    loth 

Electric  Co.,  of  showed  that  expenditure  on  the  new  work- 
Australia,  Ltd.  shops  at  Clyde  was  almost  completed. 
"  Unfortunately  these  new  workshops  have 
been  built  and  equipped  at  the  top  of  a  boom  iu  prices,  but 
this  will  not  atVc.t  the  earning  capacity  of  a  plant  which  is 
superior  to  anything  in  the  Southern  Hemisphere."  The  com- 
pany has  a  cou.-.iderable  amount  of  work  in  hand.  Soniti 
large  contracts,  carrying  profits,  should  be  completed  during  , 
the  current  year.  Ihe  investments,  with  the  exception  of  a 
small  holding  in  Automatic  Telephones  (Australasia),  Ltd.. 
represent  the  company's  .shareholdings  in  Standard-Waygood. 
Ltd.,  Weymouth's,  I^td.,  and  Lift  Inspection  &  Insurance, 
Ltd.,  all  atiiliated  concerns,  yielding  good  returns.  A  boni.'s 
has  been  paid,  amounting  to  10  per  cent,  on  the  company  . 
issued  capital,  in  the  shape  of  .shares  in  Weymouth'.s,  Ltd.. 
to  shareholders  subscribing  their  quota  of  the  new  issue  ol 
47.520  shares.  This  issue  brought  the  capital  of  the  compan,\ 
ii|i  to  £285.120.  :ind  provision  has  been  made  for  a  divideml 
oil  118.100  shares  which  debenture  holders  may  elect  to  siiii- 
sirihe  in  exchange  for  their  debentures. 

The  profit  earned  by  Standard-Waygood,  Ltd.,  has  not  been 
lirought  into  the  year's  figures,  but  is  carried  forward.  This 
company  (Stahdard-Waygood,  Ltd.).  the  shares  in  which  are 
practically  all  heltl  by  the  English  Electric  Co.  of  Australia. 
Ltd..  has  been  used  to  purchase  the  100,000  "  A  "  ordinary 
.shares  which  have  been  .surrendered  and  will  be  cancelled. 
The  cost.  £10,000,  forms  a  goodwill  item  in  the  books  of 
Standard-Waygood,  Ltd.,  and,  at  this  figure,  the  goodwill  is 
not  over-valued.  It  is  the  only  item  of  that  description  among 
this  company's  assets.  The  amount  brought  forward  from  last 
year  was  ^£30,310,  less  bonus  distributed  to  subscribers  of  new 
issue  £23.760,  leaving  £6,550.  The  profit  for  1921-22  was 
£46,543,  making  £.53,093,  out  of  which  a  dividend  at  the  rate 
of  10  per  cent,  per  annum  was  recommended,  payable  Is. 
per  share  after  the  meeting,  and  Is.  per  share  on  December 
15th,  1922. 

[Accompanying  our  copy  of  the  directors'  report  is  a  pam- 
phlet giving  a  number  of  photographic  reproductions  of  the 
various  departments  of  the  new  works,  also  of  the  stator  cjI 
the  finst  turbo-alternator  constructed  in  .Australia  (3, .500  h.p.l, 
transformers,  switchboards,  tfec] 

The  report  for  the  year  to  March  31st, 
Cordoha  Light,  1922,  states  that  the  accounts  have 
Power  and  been  drawn  in  accordance  with  the 
Traction  Co.  scheme  of  arrangement  sanctioned  by  the 
the  Court  last  February.  The  balance 
lirought  forward  was  .£106,208.  Against  this,  in  accordance 
with  the  scheme,  there  has  been  debited  £69,300,  being  5.i 
years'  arrears  of  ijividend  to  March  31st,  1921,  less  tax,  on  the 
preference  shares.  These  arrears  have  been  satisfied  by  the 
issue  of  ordinary  shares  of  the  company.  £5,000  has  been 
transferred  to  share  capital  redemption  fund,  leaving  £31,903, 
which  has  been  applied  towards  reduction  of  discounts  on 
renewal  on  December  1st,  1920,  and  recent  conversion  of  pro- 
missory notes,  and  meeting  other  expen.ses  of  capital  reorga- 
nisation. The  accounts  for  the  year,  after  providing  for  ad- 
ministration expen.ses  and  charging  £56,750  for  interest  o.Ji 
ilebenture  stock  and  promi.ssory  notes,  £9,J26  for  loss  on  ex- 
change, and  £8.01X1  for  taxes,  show  a  credit  balance  of 
.£54.669,  less  £9,038  .set  aside  for  debenture  stock  redemption, 
leaving  £45,630.  Dividend  on  cumulative  preference  shares 
in  respect  of  half-year  to  September  30th,  1921  (after  deduc- 
tion of  tax),  satisfied  by  issue  of  ordinary  shares,  absorbed 
£6.300 ;  dividend  on  cumulative  preference  shares  in  respect 
of  half-year  to  IMarch  31st.  1922  (after  deduction  of  tax),  paid 
in  cash,  £13,321 :  set  aside  for  redemption  of  preference  and 
ordinary  share  capital,  £5,000;  applied  in  writing  off  balance 
at  March  31.st,  19'22,  of  discounts  arising  from  conversion  of 
promissory  notes  and  other  expenses  of  scheme  of  reorganisa- 
tion, £15,304,  leaving  to  be  caiTied  forward  £5,701.  Since  the 
date  of  the  accounts  there  has  been  issued  further  £150.000 
six  per  cent,  debenture  stock,  carrying  interest  from  April  1st, 
n'B.— Financial  Times. 

The  payment  of  the  following  dividends 

Spanish  is  announced  : — Sociedad    EltX'trica    de   los 

Companies.        .\Imadenes  (Alicantx^),  25   per  cent,  to  the 

shares  numbered  4,001  to  0,000.    Electricas 

Reunidas   de    Zaragoza,  15   per  cent.    (75    pesetas  per  share). 

Compania  Hispano-Americana  de  Electricidad.  9  per  cent.,  or 

45  pesetas  per  share.    Siemens-Schuckert  Industria  Electrica, 

S.A.,   36   pesetas  per  share.    Electrica  de  Guadalajara,   8.A., 

6  per  cent. 

Trnnvia  FAr.cirico  de  Aviles. — ,\n  issue  of  3.000  bonds  bear- 
ing 7  per  cent,  interest  and  repayable  in  10  years  has  been 
made  by  this  company,  a  preference  being  reserved  to  the 
existing  shareholders  pro  rnta  with  the  shares  held. 

Tranvias  dr  Zaraomn. — The  liquidators  have  decided  to  pro- 
ceed to  a  distribution  of  a  first  dividend  of  10  per  cent, 
without  waiting  for  the  result  of  the  negotiations  for  the 
realis.ition  of  the  residue  of  the  assets,  as  the  pre.sent  circum- 
stances, and  esneciallv  the  fniliire  of  an  Italian  bank,  counsfcl 
the  provisional  suspension  of  the  realisation. 

Trnnvinn  F.lrrtrirnn  cir  Tcrirrifr.—An  extraordinary  meetinj 
of  this  company  was  held  to  sanction  the  payment  of  the 
arrear  interest  on  its  bonds,  coupons  26  to  37,  or  those  from 
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January  1st,  1917,   to  July  1st,   1922,   being  authorised  to  be 
liquidated. 

I'raiivias  de  Gijo^.— This  company  has  issued  1,100  6  per 
cent,  bonds,  redeemable  in  2oi  years,  the  issue  price  being 
475  pesetas  per  500-peseta  bond. 

Sociedad  Espailola  del  Acumuladur  TnJor.— An  extra- 
urdiuary  meeting  on  May  31st  sanctioned  the  distribution  of  a 
dividend  of  10  per  cent.,  or  50  pesetas  per  share,  or,  less  tax, 
46.15  pesetas. 

Societa  Genciale  Itatiuna  Edison  di  Elci- 
An  Italian         tricita. — The    report   of    this  company    for 
Company.          the  year  1921  shows  that  the  company  has 
keenly  felt  the  effects  of  the  drought.    To 
supplement  the  serious  lack  of  power  unexampled   since  the 
starting  of   the   company,     resort    had   to  be  had    to  steam- 
generated  current  to  the  extent  of  32,000,000  kWh,  with  the 
natural   serious   effect    on   the  balance  on    the    working.    To 
guard  against  the  possible  recurrence  of  similar  happenings, 
it  had  been   decided  to  install  a  new  reserve  steam  plant  of 
KI.UOO  kW    capacity.    The   accounts  show  an   active    balance 
of  12,810,700  Ure,  allowing  of  the  distribution  of  a  dividend  of 
32  lire  per  share.     The  capital  of   the  company  is  LSO.fKAl.OtK) 
Ure.  

Prospectuses. — Auckland  Electric  Power  Board  (51  per  cent. 
Loan). — The  list  w-as  opened  on  Monday  in  an  issue  of 
it'350,00(J  in  debentures  to  bearer  of  .£  100  each,  the  price  being 
Jt'lOO  per  debenture.  This  loan,  which  is  the  first  portion  of 
the  board's  first  debenture  issue  of  ±'btJU,0U0,  is  issued  to 
provide  funds  in  connection  with  the  purchase  from  the  Auck- 
land City  Council  of  the  lands,  buildings,  plant,  machinery, 
transmission  lines,  stores  and  other  material  owned  and 
utilised  by'  the  Council  for  the  purposes  of  its  Electricity 
Department,  as  specified  in  the  sale  agreement  set  out  in  the 
Schedule  to  the  Auckland  Electric  Power  Board  Act,  1921, 
and  to  continue  the  undertaking  as  a  going  concern. 

County  of  London  Electric  Supply  Co.,  Ltd. — The  sub- 
scription list  was  opened  on  Monday  in  this  company's  issue 
of  500, (KX)  six  per  cent,  cumulative  preference  shares  of  £1 
each  at  par  and  .500,000  ordinary  .shares  of  £1  each  at  22s.  (id. 
per  .share.  The  j)urp(ise  of  the  issue,  as  our  readers  are 
.■iv.il re  !■;  the  erection  of  the  Barking  generating  station 
(cap;. city    100,000   k\\'    in  the   first   instance). 

I.aunceston  and  District  Electric  Supply  Co.,  Ltd. — The 
revenue  during  19'.il  was  i'3,045,  as  against  ±'2,347  for  1920; 
ihe  working  expenses  were  ±'1,497,  against  ±'1,512,  leaving 
a  grogs  profit  of  ±T,547.  After  paying  debenture  and  prefer- 
euL-e  interest,  the  net  profit  was  ±'1,131,  plus  ±110  brought 
forward,  making  .±'1,241.  As  the  amount  of  dividend  peimis- 
sible  under  clause  B  of  the  Launceston  Electricity  (Temporary 
Increase  of  Charges)  Order  would  be  only  fifteen-sixteenths 
per  cent.,  it  would  be  so  .small  (±60)  that  it  is  proposed  that 
the  sum  be  reserved  to  add  to  future  dividends.  ±350  is  to 
be  i,nit  to  depreciation,  £150  to  reserve,  ±214  is  to  be  written 
off  the  cost,  of  the  Provisional  Order,  and  ±467  is  to  be  carried 
forward.  The  new  sawdust  plant  is  giving  entire  satisfaction. 
The  number  of  consumers  has  increased  from  320  to  362,  and 
the  lamps  connected  from  12,-506  to  13,774. 

City  of  London  Electric  Lighting  Co.,  Ltd The  follow- 
ing dividends  are  announced  for  the  half-year  ended  June  : — 
.\t  the  rate  of  6  per  cent,  per  annum  on  the  first  preference 
shares ;  at  the  rate  of  8  per  cent,  per  annum  on  the  second 
preference ;  and  Is.  per  share  (at  the  rate  of  10  per  cent,  per 
annum)  on  fhe  ordinary  shares;  all  less  tax  at  os.  6d.  in  the  ±. 

Charing  Cross,  West  End  &  City  Electricity  Supply  Co., 
Ltd. — Interim  dividend  on  the  ordinary  shares  of  the  West 
End  undertakings  for  the  half-year  ended  June  30th,  1922,  at 
the  rate  of  .5s.  per  share. 

Rushden  and  District  Electric  Supply  Co.,  Ltd. — Interim 
dividend  for  the  year  of  3i  per  cent,  on  tne  share  capital. 

Northampton  Electric  Light  and  Power  Co.,  Ltd. — 
Interim  dividends  for  the  year  of  4  per  cent,  on  the  ordinary 
"  B  "  .shares  and  2J  per  cent,  on  the  5  per  cent,  preference 
'■  B  "   shares. 

Chatham  and  District  Light  Railway  Co. — Interim  divi- 
dend of  5  per  cent,  per  annum,  less  tax,  on  the  ordinary 
shares. 

Veritys,  Ltd. — The  financial  Press  states  that  no  interim 
dividend  is  being  paid  on  the  preference  shares. 

County  of  London  Electric  Supply  Co.,  Ltd. — Interim  divi- 
dend on  ordinary  shares  for  the  haU-year  ended  June  30th,  at 
0  per  cent,  per  annum,  less  tax,  as  compared  with  5  per  cent. 
last  year. 

Hong-Kon^  Tramways  Co. — According  to  the  Financial 
Times,  the  directors  have  declared  an  interim  dividend  on 
account  of  1922  of  Is.  per  share. 

Liverpool  Overhead  Railway  Co. — ^The  directors  announce 
tiiat  they  are  unable  to  declare  an  interim  dividend  on  either 
the  preference  or  ordinary  shares. 

National  Gas  Engine  Co.,  Ltd. — Interim  dividend  on  the 
ordinary  shares  at  the  rate  of  7i   per  cent.,   less  tax. 

Brompton  &  Kensington  Electricity  Supply  Co.,  Ltd. — 
Interim  dividend  at  the  rate  of  9  per  cent,  per  annum,  less 
tax,  on  the  ordinary  shares  for  the  half-year. 

Hadflelds,  Ltd. — Interim  dividend  of  6d.  per  share,  free  of 
tax,  on  The  ordinary  shares. 


Chelsea  Electricity  Supply  Co.,  Ltd.— Interim  dividend  of 
8  per  cent,  per  annum,  less  tax,  on  the  ordinary  shares  for 
the  hah'-year. 

Lanarkshire  Tramways  Co. — Interim  dividend  of  o  per 
cent,  per  annum,  less  tax,  for  the  half-year. 


STOCKS    AND    SHARES. 


TCESD.Xi'  EVESISO 
Tin;  general  trend  of  markets  in  the  Stock  Exchange  is  dis- 
tinctly good.  In  spite  of  the  near  approach  of  the  holidays. 
money  is  flowing  into  the  investment  departuaents,  and 
although  the  price  of  the  War  Loan  remains  within  close 
touch  of  par,  the  demand  for  sound  stock  is  sufficiently  insis- 
tent to  make  itself  felt  in  other  securities  of  which  there  is 
less  ample  supply. 

The  County  of  London  Electric  Supply  Company  secured 
immediate  success  on  Monday  morning  witii  its  issue  of  half 
a  million  ordinary  shares  at  22s.  6d.,  and  the  same  amount 
of  6  per  cent,  preference  shares  offered  at  a  pound.  The 
lists  were  kept  open  until  Wednesday  in  this  week  for  applica- 
tions from  the  company's  shareholders,  which  seems  to  be 
an  eminently  reasonable  and  fair  proceeding,  although  from 
the  public  no  further  sub.scriptions  were  received  after  eleven 
o'clock  on  Monday  morning.  Allotment  letters  are  expected 
to  be  posted  with  the  promptitude  for  which  the  company  is 
well-known,  and  there  can  be  httle  doubt  that  a  premium 
will  be  estabhshed,  from  the  start,  upon  both  classes  of 
shares.  As  showing  the  appreciation  of  the  public  for  good 
investments,  it  is  interesting  to  mention  that  the  demand 
for  the  company's  6  per  cent,  preference  is  said  to  have  been 
almost  as  great  as  that  for  the  ordinary  shares. 

Bengal  Telephone  new  scrip  started  off  at  3i  premium  on 
the  opening  of  the  market  on  Tuesday.  So  great  was  the 
rush  of  stags  to  sell,  that  one  firm  in  the  Stock  Exchange 
bought  ±100,000  within  a  couple  of  hours.  The  price  con- 
sequently gave  way  to  2  premiums.  It  is  fairly  safe  to 
prophesy  that  this  premium  will  be  doubled  before  long. 

The  Metropolitan  Electric  Company's  increased  dividend 
was  followed  by  a  rist»  in  that  of  the  Chelsea  Company,  and 
the  difficulty  of  buying  good  shares  in  thie  section  is  more 
than  ever  pronounced.  Chelseas  ro.se  5s.  to  6.  The  County's 
interim  dividend  is  raised  from  5  per  cent,  to  6  per  cent. 
These  results  encourage  the  expectation  that  for  the  full 
twelve  months  something  bett.er  may  be  achieved  than  the 
dividends  paid  for  1921.  The  County  of  London  ordmary 
shares  at  H  are  1/10  down,  on  selling  by  those  who  wish  to 
take  up  the  new  shares,  but  the  preference  remain  at  1.1/16. 

Edison  Swans  have  fallen  to  3s.  9d.,  but  General  Electrics 
are  better  at  19s.  6d.  on  the  assumption  that  the  company 
has  seen  the  worst  of  its  recent  troubles,  and  that  the  current 
year  is  likely  to  prove  a  more  profitable  jjeriod  than  that 
just  ended,  for  which  5  per  cent,  dividend  was  paid.  English 
Electrics  hold  their  rise,  and  Cromptons  remain  a  good  market 
at  15s.  Speaking  generally,  there  is  not  a  great  deal  doing 
in  the  shares  of  the  manufacturing  concerns. 

The  new  4^  per  cent,  debenture  stocks  of  the  City  and  South 
London  and  of  the  London  Electric  Railways  have  both  risen 
to  2  premium  over  the  issue  price  of  94.  This  is  a  rather 
amusing  sequel  to  the  slight  indignation  expressed  at  the  time 
that  the  issues  were  made,  when  the  jirice  asked  was  politely 
derided  as  being  too  high.  The  stock  is  now  firmly  in  the 
hands  of  mvestors,  and,  having  regard  to  other  stoclss  of 
similar  nature,  it  is  reasonable  to  assume  that  they  will  go 
quietly  to  the  neighbourhood  of  par.  The  only  deterrent  is 
the  possibility  of  new  issues,  and  there  are  whispers  of  a  sub- 
stantial amount  to  be  offered  in  the  near  future.  L'nderground 
Electric  income  bonds  have  recovered  the  2  points  shed  last 
week,  but  the  ordinary  shares  of  ±10  receded  to  45s.  Tliere 
seems  to  have  been  a  big  block  of  the  latter  recently  for  sale ; 
possibly  the  whole  line  of  shares  has  not  yet  pot  into  per- 
manent hands.  * 

This  week  has  .seen  the  official  juhiTee  celebration  of  the 
Eastern  Telegraph  Co.  and  its  a.ssociated  undertakings.  Most 
of  the  papers  have  contained  articles  in  connection  with  the 
event,  and  the  directors  of  the  group  will  feel  that  they  have 
earned,  bv  their  able  handling  of  the  interests  under  their 
charge,  the  en.-omiums  laid  before  the  companies  and  the  in- 
dustry which  they  have  creat<Hi.  Fi-om  the  Stock  Exchange 
point  of  view,  the  only  price-change  is  a.  rise  of  5s.  in  Western 
Telegraph.  Elsewhere  in  this  market,  Great  Northerns  are 
10s.  up  to  29.  ,  ^ 

The  .\merican  cable  list  is  steady.  This  is  more  than  ran  be 
iyiid  of  IMarconi  shares.  The  price  of  the  parent  Marcnnis 
dwindled  to  2J  on  renewed  uneasines.'s  with  regard  to  the  forth- 
coming dividend  announcement.  Tliis  was  expected  to  be  made 
public  at  the  end  of  .Tuly.  but  Stock  Exchange  co.ssip  s.ivs  that 
the  dat*  is  more  likely  to  be  somewhere  about  the  middle  of 
Auoust.  Doubts  are  beginning  to  arise  whetlier  the  company 
will  pav  even  5  per  cent,  as  the  final  dividend  for  fhe  vear, 
which  would  make  10  per  cent,  altogether.  It  is  inip(\ssible, 
however,  to  estimate  what  is  likelv  to  he  announced,  and  those 
who  bought  the  shares  for  the  longer  shot  are  probably  content 
to  hold  them  in  the  face  of  whatever  the  immediate  lividend 
declaration  may  prove  to  \te.  Marconi  Marines  have  given  way 
to  26s..  and  the  rest  of  the  Ust  is  heavy. 
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Brazilian  Tractions  hardened  to  52,  and  Mexico  Tramways 
6  per  cent,  bonds  at  45*  are  again  3  to  the  good.  There  is  still 
no  definite  news  with  regard  to  Mexico,  but  hopes  are  begin- 
ning to  revive  on  much  the  same  lines  as  those  which,  for  the 
past  lew  years,  have  occasioned  spasms  of  strength  in  the 
ijtihty  companies'  bonds.  British  (Columbia  Railway  issues 
are  dull,  the  preferred  stock  giving  way  sharply  upon  a  little 
offering  of  stock. 

Yorkshire  Electric  Power  5i  per  cent,  debenture  stock  has 
improved  to  102,  upon  investment  inquiry  beiug  duected  to  this 
issue  by  reason  of  the  security  which  backs  the  stock.  Interest 
is  payable  on  April  1st  and  October  1st.  and  the  stock  is  secured 
as  a  "first  charge  on  the  company's  property  and  assets.  It  is 
redeemable  in  1944  or  earher,  upon  six  months'  notice  being 
given,  at  100.  and  the  profits  for  1921,  before  payment  of  in- 
terest on  mortgages,  debenture  stock  and  loans,  came  to  a  Uttle 
over  one  hundred  thousand  pounds. 

Xew  issues  are  steady,  and  it.  is  a  matter  for  some  surprise 
that  the  recent  improvement  in  India  Government  stocks  has 
not  been  followed  by  sympathetic  advances  in  the  prices  of 
Calcutta  Electric  second  debenture,  Indian  Electric  Supply  and 
Madras  Electric  debenture  stocks,  a  trio  which  deserves  oon- 
sideration  from  the  investor  who  is  not  afraid  of  Indian  securi- 
ties that  offer  a  good  return  upon  the  money. 

The  iron  and  engineering  sections  show  no  particular  change, 
though  news  from  the  North  would  seem  to  imply  that  some  of 
the  companies  are  beginning  to  turn  the  corner  of  adversity. 
Rubber  shares  show  little  alteration.  Here,  again,  the 
tendency  is  a  shade  more  hopeful  than  it  has  been,  timid 
optimism  building  upon  the  hope  that  the  expected  legislation 
on  the  part  of  the  Dutch  Government,  for  restriction  of  rubber 
output  in  the  Netherlands  East  Indies,  may  shortly  become  an 
accomphshed  fact. 


SHABE  LIST  OF  ELECTRICAL  COMPANIES. 

Home   Electricity  Companteb. 
Dividend.       Price 


1920. 

1921. 

July  25. 
1922. 

Rise  or 
faU. 

Tleld 

P.O. 

Brompton  Ordinary       

12 

12 

74 

— 

£8    0    0 

Charing  Cross  Ordinary 

8 

9 

li 

— 

6    4    2 

do.       do.        do.       4jPret. 

4j 

44 

— 

6  16    2 

Chelsea        

6 

6 

6 

-»-  i 

5    0    0 

City  of  London      

14 

14 

2 



7    0    0 

do.       do.            6  per  cent.  Fret... 

6 

6 

22/6 



6    6    8 

County  of  London          

8 

8 

li 

—    A 

6    8    0 

do.           do.        6  per  cent.  Pref.... 

6 

6 

l^ 

~~ 

6  18    0 

Kensington  Ordinary     

9 

10 

li 



7    0    7 

London  Electric 

24 

4 

2J 



6  14    0 

do.          do.          6  per  cent.  Pref.... 

6 

6 

6 



6    0    0 

Metropolitan         

■>^ 

7 

63 



6  13    4 

do.                     44  per  cent.  Pref.... 

44 

44 

6i 



5  16    2 

St.  James'  and  Pall  Mall          

12 

12 

si 



6  17    2 

South  London       

7 

7 

34 



8    0    0 

South  Metropolitan  Pref 

7 

7 

'.t 

■ — 

5  18    0 

Westminster  Ordinary 

10 

10 

— 

6  18    0 

Tbleobapbs  and  Telephones. 

Anglo-Am.  Tel.  Pref      

6 

6 

104xd 

— 

5  15    5 

do.            Def 

14 

34/6 

23g 



7    7    6 

Chile  Telephone 

6 

6 

f 

— 

4  17    0 

Cuba  Sub.  Ord 

7 

7 



8    4    8 

Eastern  Extension         

10 

10 

18*  X  a 

186ixd 

— 

5    8    1 

Eastern  Tel.  Ord.           

10 

10 

— 

6    7    3 

Globe  Tel.  and  T.  Ord 

10 

10 

19i 

— 

6    4    7 

do.         do.      Pref.           

6 

6 

Hi 

— 

6    6    8 

Great  Northern  Tel 

24 

22 

29 

+  ^ 

7  11    8 

Indo-European     

10 

10 

86* 



6  17    0 

Marconi      

35 

16 

ih 

—    A 

7    12 

Oriental  Telephone  Ord 

13 

13 

2! 



•5    11 

United  R.  Plate  Tel 

8 

8 

^ 



*5  12    4 

West  India  and  Panama          

Nil 

Nil 

5/- 

— 

Nil 

Western  Telegraph       

10 

10 

19 

4     \ 

*5    6    3 

Home 

Rails  . 

Central  London  Ord.  Assented 

4 

4 

68 

— 

6  17    8 

Metropolitan        

14 

2i 

48 

— 

4  13    9 

do           District 

NU 

1 

89 

— 

2  11    8 

Underground  Electric  Ordinary 

do.              do.      "A" 

Nil 

Nil 

Nil 
Nil 

2i 
6/6 

-  4 

Nil 
Nil 

do.              do.      Income 

9 

4 

814 

+  2 

♦4  18    2 

FOBEIGN  TRAMB,  40. 

Anglo-Arg.  Trams,  First  Pref. 

64 

^4 

8J 

— 

7  17    3 

do.           do.       2nd  Pref 

Nil 

Bi 

— 

7    2    0 

do.           do.       5percent.  Deb. ...  * 

5 

6 

814 

— 

6    4    3 

Brazil  Tractions 

Nil 

Nil 

52 

+  1 

7  13  10 

British  Columbia  Elec.  Rlfl  Pee.     ... 

6 

6 

76 

—4 

6  10    9 

do.            do.            Preferred    ... 

6 

S3/- 

tl 

—1 

•6  \f.    0 

do.           do.           Deferred 

8 

124/- 

— 

♦8    4    6 

do.           do.           Deb 

a 

4i 

78 

~ 

5    9    0 

Mexico  Trams.  5  per  cent.  Bonds     ... 

Nil 

Nil 

71 

— 

• — 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

Nil 

45 

+  3 

NU 

Mexican  Light  Common         

Nil 

Nil 

22 

— 

Nil 

do.            Pref 

Nil 

NU 

62 

— 

NU 

do.            Ist  BondB        

Nil 

6 

684 

— 

7    6    0 

Manttpacturino  Companies. 

Baboock  4  Wilcojt         

16 

16 

8 

— 

6    6    8 

British  Aluminium  Ord 

10 

10 

18/8 

— 

— 

British  Insulated  Ord 

16 

15 

34 

— 

7    1    3 

Callenders 

16 

15 

2,J 

-^  ii 

6  16    4 

6iPref 

64 

64 

.It 



6    9    6 

Crompton  Ord 

10 

5 

— 

6  18    4 

Edison-Swan          

10 

Nil 

3/8 

-A 

Nil 

do.       do.    5  per  cent.  Deb. 

6 

6 

64 

— 

7  16    4 

Electric  Construction    

10 

10 

U 

— 

8    0    0 

English  Electric 

8 

Ct 

17/6 

— 

5  14    8 

do.          do.      Pref 

6 

6 

18/9 

— 

6    8    0 

Gen.  Elec.  Pref 

64 

64 

22/- 

— 

6  18    2 

do.        Ord 

10 

6 

19/9 

+  1/6 

5    1    3 

Henley 

16 

15 

\ 

— 

6  18    4 

do.     44  Pref 

44 

44 

— 

6    2  10 

India-Rnbber        

10 

— 

*i 

— 

— 

Met.-VickerB  Pref 

8 

8 

?^ 

— 

6  11    3 

Siemens  Ord 

10 

10 

— 

•7  13    4 

TaletnpbOon.    ._      

30 

30 

S6id 

- 

•4  13    3 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  accordinf,'  to  quantities  and  other  oircumstanceB. 


'W^ednesday,  July  26th. 


CHEMICALS,    <jbc. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

a  Acid.  Oxalic 

per  lb. 

8d. 

a  Ammoniac,  Sal        

per  ton 

£63 

a  Ammonia,  Muriate  (large  crystal) 

£52 

jt  Bisulphide  of  Carbon        

a  Borax...          

£30 

a  Copper  Sulphate      

£27 

10s!  dec. 

a  Potash.  Cblorate      

per  lb. 

6d.  to  64d. 

a       .,       Perchlorate          

7id. 

a  Shellac           

per  cwt. 

£18  5s. 

lOs.dec. 

a  Sulphur,  Sublimed  Flowers 

£12 

a         .,        Lump       

£11 

a  Soda.  Chlorate         

per  lb. 

34d. 

a     ..     Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

53d. 

METALS,    ic. 

b  Aluminium,  Ingots 

per  ton 

£120 

6            ,.           Wire 

per  lb. 

1/9  to  2/6 

b           ..           Sheet 

1/6  to  2/- 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

Grade  I    pertonnet 

£160 

£3  inc. 

Grade  II 

£108 

£2  inc. 

Grade  III           

£62 

£1  inc. 

c  Brass  (rolled  metal  2'  to  12"  basis) 

per  lb. 

9id. 

C      ,.      Tubes  (sohd  drawn) 

n3d.  to  1/- 

c      ,.     Wire,  basis     

9jd. 

C  Copper  Tubes  (solid  drawn) 

1/14 

c       „      Bars  (best  selected) 

per  ton 

£94 

e       „      Sheet 

£94 

c       .,      Rod 

£94 

1/       ,.      (Electrolytic)  Bars 

£71 109. 

Sa.'iiec. 

a       .,                 „             Sheets 

£145  10s. 

a      „                .,            Wire  Rods 

£81  10s. 

5s.  liec. 

a       „                 „             H.C.  Wire 

per  lb. 

lOi'ed. 

id. inc. 

/  Ebonite  Rod 

3/6 

/       ,.      Sheet 

3/. 

n  German  Silver  Wire         

2/S 

b  Gutta-percha,  fine 

12/6 

b  India-rubber,  Para  fine    

94d. 

4d.dec. 

/  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

90/- 

/     .,      WMre.galv.  No.  8.  P.O.qual. 

£25 

g  Lead.  English  Pig 

£27 

£1  5s.' inc. 

S  Mercury         

per  bot. 

£115s.to£121Cl. 

e  Mica  (in  original  cases)  small    ... 

per  lb. 

3d.  to  3/- 

e      ,.              ,,                medium  ... 

4/-  to  8/- 

e      ..              ,,                large 

10/-  to  20/-  4  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                  ,.     drawn  bars  and  rods 

1/8 

p                   .,     rolled  strip  &  sheet 

1'2» 

P                   ,.     wire     

1/34 

©Platinum         

per  oz. 

£19  10s. 

d  Silicium  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

a  Tin,  Block  (EngUsh)         

per  ton 

£160 

£6  15  to  £7  ID 

n     ..     Wire.  Nos.  1  to  16    

per  lb. 

3/. 

...   rinc 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co..  Ltd. 
c  Thos.  Bolton  4  Sons,  Ltd. 
</  Frederick  Smith  4  Co. 
«  F.  Wiggins  4  Sons. 
/  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  4  Shakespeare. 

b  Edward  Till  4  Co. 

/  Boiling  4  Lowe. 

/  Richard  Johnson  &  Nephew,  1 

n  P.  Ormiston  4  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd. 

p  C.  CUaord  &  Son,  Ltd. 


*  DlTidendt  paid  free  of  Income  Tax, 


r  W.  F.  Dennis  4  Co. 


Telephone  "  Pages." — In  one  of  the  tirst-class  hotels  in 
Boston,  Mass.,  the  loud-speaking  telephone  is  being  used  in- 
stead of  page  boys.  The  manager  of  the  hotel  declares,  says 
the  Evening  News,  that  the  system  gives  more  efficient  ser- 
vice. There  is  no  longer  a  number  of  noisy  boys  running 
through  the  main  dining  rooms  shouting  the  names  of  the 
guests  wanted  on  the  telephone.  Instead,  the  voice  of  the 
telephone  operator  is  being  sent  to  various  parts  of  the  hotel 
through  devices  from  the  telephone  switchboard.  The  oper- 
ator calls  into  the  transmitter  beside  the  switchboard  that  a 
guest  is  wanted,  and  her  tones  are  carried  out  into  the  hotel 
by  amplifying  apparatus. 

Sound  Ranging. — Many  parts  of  the  .American  coast  are 
badlv  charted.  Hitherto  sounding  has  been  done  with  the 
Kelvin  machine,  in  which  the  pressure  of  the  water  compressea 
the  air  in  a  sensitised  tube  and  wets  it  along  a  graduated 
scale.  But  during  the  war  it  was  found  that  with  the  hydro- 
phones employed  to  detect  submarine  activities  the  depth  of 
water  could  be  judged  by  the  time  taken  to  receive  the  echo 
of  a  sound  signal.  This  discovery  has  now  been  developed  into 
a  system  which  enables  a  depth  to  be  measured  within  a  few 
feet. 

Col.  Theodore  Roosevelt,  the  Assistant  Secretary  of  the 
Navy,  announced  recently  that  successful  tests  had  been 
made  during  a  voyage  of  the  United  States  destroyer  Stewart 
from  Newport  News,  Virginia,  to  Gibraltar. 

The  British  Admiralty  recently  announced  that  a  vessel 
had  been  equipped  to  take  observations  by  the  same  means 
in  thifl  country. 


Vol.  91.    No.  2,331,  July  28,  1922.]        THE     ELECTRICAL    REVIEW. 


135 


THE    NERVES    OF    THE    NATIONS. 

The  Romance  of  the  Submarine  Cable. 


By     ROLAND     BELFORT. 


(CoHiludid 
'•  Girdlinij  (hi;  Etirth."  —  We  of  the  pl'eseiit  gflieriitiou 
liave  no  coiicejitioii  of  the  iuiiueiise  exeiteuieiit  and  aori- 
mouions  disoussious  that  accoiiijiaiiied  the  plucky 
attempt  of  the  pioneers  tO'  hiy  tlu;  first  Atlantic  cable. 
Inexhaustible  their  patience  in  the  face  of  exasjjerutiiig 
delays,  superb  their  pluck  when  confronted  by  successive 
disiusters  that  would  have  unnerved  most  men.  The  feasi- 
l)ility  of  this  grandiose  scheme  was  contemptuously  denied 
liy  many  eminent  scientists.  French  and  English.  Press 
iMiipaigns  raged  for  and  against  tiie  project.  Prominent 
financiers  pronounced  it  absolutely  impracticable  from 
the  financio-commcrcial  standpoint.  ^^umerons  roman- 
tic and  exciting  episodes  marked  each  stage  of  this 
epochal  enterprise.  After  endless  disasters,  terrible 
losses,  and  crushing  disappointments,  John  Pender  and 
his  supporters  succeeded  in  establishing  cable  conununi- 
cation  across  the  Atlantic  on  a  commercial  basis',  thereby 
(•(inferring  substantial  benefits  on  all  classes  of  the  com- 
munity on  both  sides  of  the  Atlantic.  Then  these  hardy 
pioneers,  scekiiig  fresh  cable  worlds  to  con([uer.  secured 
financial  support  antl  turned  their  attention  to  other 
regions — the  Mediterranean,  the  Red  Sea,  the  Indian 
Ocean,  the  Far  East,  our  Australian  colonies.  South 
America,  South  Africa,  West  Africa,  and  other  coun- 
tries. From  their  historic  headipiarters  in  Old  Broad 
Street ^ong  before  their  installation  at  Electra  House, 
Finsbury — the  Eastern  pioneers  literally  materialised 
Shakespeare's  dream  of  "girdling  the  earth  in  forty 
minutes."  Incidentally,  they  made  London  the  centre 
of  the  world's  nervous  system  ;  a  vast  distributor  of  tele- 
'^raphic  news  from  all  quarters,  thus  giving  this  countrj' 
a  pre-eminence  in  that  department  which  has  yielded 
inestimaljle  results,  moral  and  material.  Happily,  the 
companies  have  prospered,  while  organising  an  enter- 
prise of  Imperial  importance — an  indispensable  factor 
ill  every  manifestation  of  international  activity.  To- 
day they  are  reaping  the  harvest  of  the  financial, 
administrative,  scientific,  and  diplomatic  ability  dis- 
jilayed  through  fifty  years  of  persistent  effort,  handi- 
capped by  a  succession  of  serious  obstacles. 

Famous  Foreign  Oahh:  /'ioiitcrs. — Among  foreign 
cable  pioneers,  besides  Cyrus  Fiald,  (iisborne,  and  Morse, 
we  find  Julius  Heuter  and  Baron  d'Erlanger,  who,  with 
other  Continental  capitalists,  founded  the  first  French 
Atlantic  cable  company.  But,  capitulating  to  what 
Napoleon  called  '"  the  cavalry  of  St.  George,"  they  soon 
sold  their  enterj^rise  to  Sir  John  Pender's  group,  whose 
policy  was  "  beneficent  monopoly."  This  surrender 
terminated  a  series  of  exciting  conflicts  between  the 
rivals ;  cables  were  mysteriously  broken  :  exasperating 
ficlays  occurre;!,  sensational  jiolemics  raged  between  the 
Press  of  Paris  and  London.  Not  long- did  Sir  John 
rcinaiii  the  autocrat  of  the  Atlantic.  For  the  Direct 
United  States  Cable  C'o.  was  formed  by  Julius  Beer  and 
certain  other  prominent  financiers.  This  company  never 
developed  any  conspicuous  strength  :  misfortune  over- 
took it,  and  it  was  finally  absorbed  by  the  stronger  com- 
bination controlled  by  the  indefatigalilc  Pend(>r.  Again 
the  latter  dominated  Atlantic  cabling. 

ffnmance  of  (lie  "  F.  Q." — But  this  field  of  action  was 
far  too  attractive  to  escipc  the  andiitious  attentions  of 
financiers  and  promoters.  .Mmut  1878  Count  Arthui- 
Dillon,  a  French  cavalry  otficcr  of  Irish  origin,  con- 
ceived the  patriotic  idea  that  France  could  and  should 
control  her  own  cables.  With  admirable  patience  he 
accpiired  the  necessary  scientific,  mechanical,  and  admin- 
istrative knowledge  and  got  into  close  touch  with 
mnnufncturers,  man.igers,  and  even  operators.  So<ni 
till  cable  had  no  secrets  for  Dilhm.  \  man  of  coiu- 
nianding  presence  and  charming  ni.uincrs,  endowed  with 
a  persuasive  tongue  and  fortificil  b^    "  sple^idid  college 
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and  military  training,  he  achieved  a  reputation  as  a 
promoter  destined  to  succeed.  He  tiien  turned  his 
attention  to  the  financial  as])ect  of  the  cable  nucstiou, 
and  secured  the  co-operation  of  Pouyer  Quertier,  u 
powerful  financier  and  cotton  magnate  wlio  had  been 
French  Minister  of  Finance,  and  was  also  an  influential 
factor  in  Paris  baidving  enterprise.  Pouyer  Quertier, 
with  Dillon,  propcjsed  to  lay  two  cables  from  Brest  to 
New  York.  Wlien  everything  was  ready  to  the  last 
detail  the  human  elomcnt  suddenly  ajipeared  and  ruined 
all  Dillon's  plans.  For  Pouyer  Quertier  insisted  on 
having  the  company  floated  at  an  unfavourable  moment, 
from  the  Bourse  standpoint.  Having  decided  to  leave 
Paris  to  please  a  charming  comedienne  in  whom  he  just 
then  took  a  tender  interest,  Pouyer  (Quertier  wanted  the 
flotation  rushed  through  in  consecjuence.  Dillon  wa"-;, 
of  course,  astonished  and  disgusted — but  powerless.  The 
issue  was  made  and  proved  a  fiasco.  But  he  valiantly 
kept  the  threads  of  the  scheme  together,  and,  after  two 
years  of  anxiety  ,ind  hard  work,  had  the  satisfaction 
of  successfully  floating  the  company  with  Pouyer  (Quer- 
tier as  chairman.  One  cable  was  laid  and  work  coiu- 
icenced  in  1880  under  favourable  auspices. 

Jay  Gould's  Ambit  ion. — Then,  two  years  later,  the 
famous  American  financier,  Jay  Gould,  decided  to  lay 
two  cables  across  the  Atlantic,  and  proceeded  witli 
characteristic  daring.  He  cabled  Messrs.  Siemens, 
London:  "Cable  estimate  for  making  and  laying  two 
Atlantic  cables."  Prom])tly  that  famous  firm  rejdied 
with  an  estimate  of  over  '  £1  .OOll.lMMl,  With  e(jual 
celerity  Gould  cabled  :  ' '  Make  and  lay  t  wo  cables  accord- 
ing estimate;  £50,001)  at  your  bankers  liere."  The.se 
cables  were  promptly  made  and  laid.  For  some  time  it 
was  uncertain  whether  Jay  Gould  would  join  forces  with 
the  F"'renoh  company  or  with  the  British  couibination. 
F'inally  he  elected  to  work  with  the  latter. 

Fatal  Human  Element. — Here  Count  Dillon  was 
dogged  by  bad  luck,  again  due  to  the  introduction  of 
the  fatal  human  element.  He  sent  his  traflRe  manager 
to  New  York  to  treat  ijcrsonally  with  Jay  (Jiudd.  The 
latter  had  ]iractically  accepted  a  working  arrangement 
with  the  "  P.  Q."  company,  whereby  the  latter  would 
have  secured  the  use  of  his  Western  Union  Telegraph 
Co.'s  vast  kind  line  system  throughout  the  States,  while 
he  himself  would  dispose  of  two  cables  to  prolong  that 
system  to  Europe.  But  what  happened?  Dillon's 
traffic  manager,  for  purely  private  reasons,  did  not 
appear  eager  to  see  the  negotiations  succeed.  He  may 
havfe  thought  that  Dillon's  failure  would  have  been  his 
opportunity  to  succeed  hirti  as  managing  director. 
Whatever  his  secret  motive,  he  nuiihd  Jay  Gould's  mo- 
mentous decision  instead  of  cah/int/  it.  Naturally,  the 
pni.ssant  financier,  who  expected  a  ipiick  reply,  was  too 
impatient  to  wait  long.  He  therefore  broke  off  the  nego- 
tiations and  joined  the  British  ring.  Had  the  Dillon- 
Jay  Gould  combination  materialised,  we  might  probably 
have  never  heard  of  the  Commercial  Cable  Co.  For 
Dillon,  its  ]iromoter.  would  have  joined  forces  with  Jay 
Gould  and  develo]ied.  with  him,  certain  andiitious  plans, 
which  included  fiuir  cables  across  the  Atlantic,  a  big 
international  cable  l)ank,  .ind  ,i  double  line  of  cables 
across  the  Pacific. 

Bi;fi.ili  V.  Fnnrli  /)i/i/iimiir;/.—l\;\\\u<z  absorbed  the 
Jay  Gould  company.  Sir  John  Pender  endeavoured  to 
compel  the  "  P.  Q."  to  joint  his  ring  and  accept  .a 
joint  working  arrangement  by  starting  a  war  of  tariffs. 
Dillon  strenuously  opposed  this  amalgamation,  but 
Pouyer  Quertier,  who  was  having  trouble  with  his  cot- 
ton entcrin-ises,  and  needed  ready  money,  finally  decided 
to  accept  the  British  offer.  Being  president,  a  big 
sh.ireholdc)-,   and   possessing  enormous  influence  among 
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sliarelioklers  and  in  huaiicial  circles.  "P.  Q.''  was 
master  of  the  situation.  The  ttnal  negotiations  took 
jilace  in  Paris.  Wiiile  Poiiyer  Quertier  was  settling  the 
linal  terms  with  tlie  British  in  one  room  of  tlie  "  P.  Q."' 
offices,  Dillon  was  in  the  next  room  laying  the  foiinda- 
tii.tu  of  a  iieir  Atlantic  cuin/jani/  destined  to  break  for 
ever  the  British  monopoly. 

Dillon  persuaded  two  American  millionaires,  John 
\V.  Mackay  and  James  Gordon  Bennett,  who  did  not  love 
Jay  Gould,  to  join  forces  with  liim  for  the  laying  of  two 
Atlantic  cables.  These  were  made,  laid  and  opened  to 
the  i)ublic  in  reioril  time.  Then  the  new  company  found 
itself  alone  in  lighting  the  four  old  associated  companies 
— Anglo,  Direct.  Jay  (lould,  and  French  "  P.  Q."'  Jus- 
tice compels  me  to  admit  that  Sir  John  Pender  did  not 
develoj"  his  traditional  diplomatic  genius  in  meeting 
these  redoubtable  competitors.  Dillon,  approached  for 
some  '■  friendly  understanding.'"  proposed  to  discuss  it 
through  an  "  Atlantic  Cable  Committee."  composed  of 
Weaver,  Sir  John's  man,  Dillon  himself,  and  one  or  two 
other  members.  Kndless  discussions  took  jjlace ;  ad- 
journments and  jjostponements  occurred  :  manj-  months 
elapsed.  Suddenly  Sir  John  Pender  awakened  to  tlie 
fact  that  Dillon  was  the  Wearer.  For  he  had  woven 
a  web  around  him  that  promised  to  prove  disastrous. 
The  more  they  negotiated  the  less  progress  was  made. 
The  inevitable  liaj)pened.  War  was  declared.  But  too 
late.  Dillon  ha<l  made  such  a  splendid  start  for  over 
u  year  that  he  was  able  to  say  to  Pender:  "  Very  good; 
we  tight.  Carry  the  traffic  at  sixpence  and  lose  money. 
We  shall  charge  Is.  per  word  and  get  public  support  as 
the  pioneers  of  this  low  rate,  undertaking  never  to  raise 
it  above  that  figure."  Sir  John  was,  of  course,  "  cor- 
nered." He  finally  accepted  the  Is.  tariff  imposed  by 
his  rivals,  and  no  change  has  since  been  made.  Here 
it  may  be  noted  that  Count  Dillon  not  only  broke  the 
Atlantic  cable  monopoly,  but  al.so  re-secured  control  of 
his  old  company,  tlie  "  P.  Q."  with  the  assistance  of 
his  associates. 

To-day,  as  everybody  knows,  the  Americans  practically 
dominate  the  Atlantic  cable  industry.  Noteworthy  is 
this  significant  fact :  While  the  British  have  laid  the 
cables  and  uoiked  them,  foreigners  have  consistently 
fought  for  lower  tariffa  across  the  Atlantic. 

Modern  Cable  Magnates. — Ever  since  its  inception  the 
cable  has  commanded  tlie  services  of  a  su'ccession  of  bril- 
liant financiers,  scientists,  and  administrators,  both 
Bi-itish  and  foreign,  as  the  foregoing  details  clearly 
prove.  Sir  John  Pender  I.  has  passed  into  cable  histoi'v 
a-;  the  most  remarkable  of  these  ])ioneers.  For  he  com- 
bined in  his  pers(jn  all  the  (pmlitications  neeiled  for  such 
a  dominating  position.  He  was  financier,  administra- 
tor, diplomatist,  and  even  scientist  on  occasion.  Per- 
haps his  success  was  due,  in  the  main,  to  that  indomit- 
able pluck  and  determination  whicii.  comljiiied  with 
untiring  energy,  enabled  him  to  lealisc  his  most 
grandiose  .schemes.  Frequently  his  time  and  energy 
Were  cxj)ended  in  overcoming  the  opposition  or  apathy 
of  those  who  ought  to  have  better  appreciated  his  enter- 
l'ji.se  and  facilitated  his  efforts.  Notably,  certain 
Colonial  Ministers,  who  were  disposed  to  depreciate  the 
value  and  potentialities  of  our  Colonial  Empire.  How 
often  Sir  John  had  to  go  to  the  Colonial  Office  and  force, 
by  sheer  will  power,  the  Minister  in  office  to  ]>ermit  him 
t>  confer  ujion  some  colony  the  inestimable  boon  of  cable 
lommunication  witii  the  Mother  Country!  His  success 
led  to  the  curious  legend  that  "  Pender  carried  the  Colo- 
nial Office  in  his  waistcoat  ))Ocket."  Sir  John,  a  splen- 
did judge  of  character  and  expert  in  the  art  of  managing 
men.  surrounded  himself  with  some  of  the  keenest, 
brightest  spirits  of  his  time  in  all  de])artments — Sir 
Charles  Bright,  Loiil  Kelvin.  Sir  James  Anderson,  the 
famous  Pajitain  of  the  <J reat  k'ailern.  Alexander  Mnir- 
head.  Varley,  Willoughby  Smith — to  name  only  a  few. 
T'j  my  mind  the  imjiortance  of  Bright's  pioneer  work 
was  never  ade(|natcly  recognised.  Apart  from  his  scien- 
tific and  technical  successes,  he  was  a  cable  enthusiast, 
an  active  propagandist,  and  the  firxt  fnli<rriliir  to  the 
pioneei'  .Vtlalitic  Telegra])h  Co, 


Future  of  the  Eastern,.  —  In  his  Eastern  Telegraph 
enterprises.  Sir  John  Pender  I.  mobilised  a  big  brigade 
of  scientists  and  technicians,  resourcefid  administrators 
and  financial  experts,  who  found  ample  scope  for  their 
ability  at  home  and  abroad.  Other  valuable  collabora- 
tois  in  the  great  work  were:  Glass.  Elliott  A-  Co..  the 
Xewalls.  the  Telegraph  Construction  and  Maintenance 
Co.,  of  which  Sir  John  was  the  tirst  chairman  :  Siemens 
Brothers,  the  Silvertown  Co.,  associated  with  the 
famous  Gray  family  :  and  Henley's.  These  corporations 
liave  made,  laid,  and  repaired  the  majority  of  the  cables 
now  lying  beneath  the  waters  of  the  Seven  Seas. 

To-day  all  the  original  founders  of  the  Eastern  Tele- 
'j:raijh  enterprise  have  passed  away,  but  their  mantles 
have  fallen  upon  successors  who  are  continuing  their 
far-sighted,  ]irogressive  policy.  The  control  is  now  exer- 
cised by  Sir  John  Pender  II..  who  sees  the  enterprise 
enjoying  a  prosperity  and  a  prextige  commensurate  with 
its  va.st  organisation  and  capacity  for  beneficent  inter- 
Tiational  service.  He  is,  of  course,  ably  seconded  in  his 
administration  by  a  number  of  experts  in  London,  a-s 
well  as  by  resident  representatives  and  station  managers 
thronsrhont  the  world,  the  latter  being  well  snp])ortcd  by 
;in  efficient,  zealous  staff. 

AViiatever  may  be  the  future  reserved  for  cable  enter- 
in'ise.  the  Eastern  group  may  be  expected  to  maintain 
its  traditional  and  )ire-eminent  position.  Sir  John 
I'eiider  II.  has  revealed  manv  of  those  ([ualities  of  energy, 
sound  judgment,  and  financial  acumen  which  enabled  his 
father  to  accomplish  h'is  historic  work.  The  popularity 
enjoyed  by  Sir  John  with  his  staff  has  just  found  exjires- 
sion  in  a  handsome  volume  which  they  have  pre- 
sented testifviiii.'.  ;d)ove  S.OOO  signatures  of  men  scat- 
tered all  over  the  world,  to,  tlieir  personal  regard  and 
lovaltv. 


"  Electric  Heating  by  Accumulation." — .A  further  contri- 
hutiun  to  the  subject  of  the  title  has  been  published  by  the 
E.D.A..  sui>plciiientinj,'  the  note  in  mil-  issue  of  June  23r(l  (p. 
.S84).  The  attention  devoted  in  this  country  to  watci-lieatinu 
and  heating  l)y  water  has  ovcr.4iii(lowed  the  alternative  method 
of  accumulatinj,'  heat  for  sul)sequent  releii.se  by  "  dry  "  methods. 
One  ii|)i)li;ince  fur  this  )iiirpi)s<'  is  the  Harrison  it  Peard  heat 
accunuilation  stove.  This  stuve  consists  broadly  of  a  suitably- 
Inpffed  containing  body,  through  which  air  can  be  circulated 
liy  the  opening  -of  dampers,  supplemented,  if  necessary,  by 
the  use  of  fans.  Within  the  body  of  the  stove  are  situated 
vessels  or  reservoirs  containing  any  suitaldc  snl)stances  of 
large  heat-storing  capacity  for  a  rise  of  tenqierature  not 
greatly  exceeding  the  temperature  at  which  heat  is  required 
from  the  appliance.  The  .substance  may  be  water,  chemiCal 
soluticns,  or  .solid  .substances  which  liquefy  on  heating.  In  a 
model  already  mule  for  room  warming,  acetate  of  .soda  ha,s 
I'cen  employed  as  a  heat  .storage  material.  When  this  salt,  in 
the  form  of  cry.stals,  is  melted,  much  heat  is  absorbed  without 
increase  in  tenip'.'ratiue.  and  this  latent  heat  of  fusicn  is 
given  off  again  when  the  substance  recrystallises.  The 
vessels  containing  the  storage  substances,  or  the  ma.-bes  of 
material  employed  for  that  function,  are  heated  up  by  means 
of  electrical  elements  placed  in  or  around  them.  The  losses 
by  radiation  durh)g  the  period  of  charging  or  storage  are 
cianparatively  low.  and  under  control,  that  is  to  say.  the 
stoves  may  be  designed  to  give  olT  a  p')i'tion  of  the  heat  input 
during  charging  and  to  store  a  portion  for  use  during  the 
non-charging  period.  Heat  is  released,  as  ahove  stated,  by 
the  operation  of  dampers,  w'hich  allow  air  circulation,  wdiich 
may  or  may  not  be  as.sisted  by  fans,  and  tfie  heated  air  of 
moderate  temperature  and  large  volume  is  discharged  at  or 
near  ground  level,  so  overconnng  the  "  cold  feet  "  difiiculty 
apt  to  arise  with  convectlve  heating,  which  does  not  warm 
the  floor  until  after  the  air  of  the  room  has  been  heated  up 
an<l  perhaps  U'come  stulTy. 

The  use  of  the  fan  ahso  results  in  a  leasonable  njovemeut 
of  the  air,  which,  to  a  great  extent,  reduces  the  enervating 
effect  of  air  warming.  (Obviously,  many  modifications 
under  these  patents  sugge.4  themselves,  and  it  woidd  not  be, 
difficult  to  provide,  say  for  SO  per  cent,  of  the  heating  effect 
rc(|iiired  in  a  room  by  storage  convcctor,  and  '20  jier  cent,  by 
a  radiant  fire  clement,  so  producing  an  apparatus  which 
would  satisfy  every  need  of  the  user  and  yet  enable  the 
.supply  undi'rtakings  to  meet  extensive  demands  without  em- 
barrassment or  the  neces.Mty  for  charging  unduly  high  rates. 
The  whole  subject  of  heating  by  stored  energy  is  w-orthy  at 
the  present  time  of  the  most  careful  consideration  by  manufac- 
tm-ers  and  suppiv  undertakings,  A  great  deal  of  success  has 
already  been  achieved  in  this  direction  in  Switzerland.  Italy, 
and  Scandinavia. 
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CABLES. 


By    "A    STATION     ENQINEER.' 


It  is  lidw  hi'in^'  ;;i'iici':ill v  rocii^jfiiisi'd  that  ai'iuoured 
i'al)lfs  |ii-i)vi(U'  the  most  fttii-iunt  iiifiiiiN  for  transmitting 
I'h'utririty.  Some  years  ago,  there  was  a  great  move- 
ini'iit  in  favour  of  the  solid  system,  but  this  has  largely 
liiccl  down.  The  solid  system  is  expensive,  and  offers 
far  less  protection  than  seems'to  be  the  case  tit  first  sight. 
It  is  liable  to  damage  if  the  ground  be  disturbed  uuder- 
neutii,  a  possibility  far  from  unconnnon  in  a  busy  town. 
The  solid  system  also  retards 'the  escape  of  heat  to  an 
undesirable  extent,  and  this  is  an  important  objection 
now  that  the  heating  of  cables  in  the  ground  is  becom- 
ing a  limiting  factor  almost  as  important  as  the  heating 
Oi  conductors  in  transformers  and  running  plant  gener- 
ally. The  hope  that  bitumen  cables  would  be  entirely 
free  from  trouble  has  been  falsified  by  experience.  Far 
from  this  being  the  case,  bitumen  cable  is  more  liable 
to  faults  than  plain  lead-covered  paper-insulated  cable, 
while  the  solid  protection  of  V.B.  cables  sometimes  inter- 
feres in  a  curious  manner  with  the  localisation  of  faults 
when  they  do  occur. 

The  draw-in  system  has  disadvantages  even  more 
serious  than  those  of  tlie  solid  .system.  Where  cables 
are  run  at  high  densities,  as  is  possible  with  high-pres- 
sure supply,  the  draw-in  system  provides  a  blanket  of 
air  round  the  cable  which  efEectually  conserves  the  heat, 
and  renders  the  cable  liable  to  overlieating,  if  run  for 
long  periods  under  load.  Where  several  ducts  are  run 
dose  together,  the  draw-in  system  is  particularly  liable 
to  over-heating.  The  liability  to  gas  explosion,  the  cost 
of  installation,  the  cost  of  draw-in  boxes,  and  the  fact 
that  these  monopolise  the  street  seriously,  are  further 
disadvantages  which  need  not  be  elaborated. 

Until  recently,  round  cores  had  been  most  favoured 
for  armoured  cables,  but  shaped  cores  are  now  coming 
into  vogue.  The  fact  that  shaped  conductors  are  appre- 
ciably cheaper  has  something  to  do  with  this,  but  some 
engineers  prefer  them  even  at  ecpial  prices.  There  was  a 
report  some  time  ago  that,  owing  to  its  smaller  outside 
diameter,  the  three-  or  four-cored  cable  with  shaped  con- 
ductors would  carry  less  current  than  one  with  round 
conductors,  but  there  is  some  doubt  whether  this  fear 
is  justified.  While  it  is  true  enough  that  the  shaped 
cores  go  into  a  smaller  space,  one  has  to  recosrnise  that 
tlie  extra  space  with  round  cores  is  filled  up  with  insula- 
tion which  is  also  a  bad  conductor  of  heat.  Prolialilv 
there  is  little  to  choose  between  the  two  styles  of  cable 
from  a  heating  point  of  view.- 

The  round  cores  are  more  convenient  for  making 
"  Tee  "  service  joints,  where  these  are  spliced  on  to  the 
main  cable  without  cutting  the  cores.  The  extra  space 
inside  the  lead  is  a  distinct  advantage  when  it  comes  to 
forcing  the  cores  apart,  to  enable  the  "  Tee  "  cal)le  to  l)e 
spliced  on.  A  closely  made  up  cable  with  shajied  cores 
gives  far  less  opportunity  for  making  a  "  Tee  "  splice, 
although  it  is  not  impossible  to  a  skilful  jointer.  It  is 
to  be  noted  that  shaped-core  cables  vary  in  this  respect. 
Some  cables  are  made  u])  with  the  cores  fitted  togetlier  so 
closely  that  no  filling-in  material  whatever  is  used,  anil 
these  are  particularly  awkward  for  taking  off  '"  Tees." 
Other  makers  use  an  appreciable  amount  of  worming  to 
fill  up  spaces  between  the  cores ;  this  is  hcljifiil  to  the 
jointer,  and  the  cable  is  more  suitable  for  distributor 
work,  although  the  first  kind  is  proliably  just  iis  ltooiI  for 
feeder  cables,  where  no  "  Tees  ''  arc  re(|uired. 

Methods  of  shajiing  the  cores  ditfer  greatly.  In  one 
case  the  cores  are  made  uj)  round  in  the  first  ease,  and 
are  pressed  into  shape  by  dies;  the  cable  passes  between 
the  dies,  and  is  pressed  a  few  inches  at  a  time.  This 
method  seems  to  harden  the  copiicr  somewhat,  which  is 
undesirable.  Other  makers  pass  the  round  cores  between 
grooved  wheels,  which  f(u-ce  them  into  trianirul.u-  >»hape. 
the  effect  being  very  much  the  same  as  in  the  first  case 
Other  makers  use  cores  made  u)i  of  very  fine  strands, 
which    are   pressed    into   triangular    shape   by   grooved 


wheels  without  effort,  and  without  any  ilistortion  of  the 
strands.  This  makes  an  attractive  and  flexible  cable, 
but  it  has  the  serious  disadvantage  that  the  fine  strands 
may  be  burnt  and  damaged  if  "  Tee  "  joints  are  soldered 
with  very  hot  soldering  metal.  This  disadvantage  is 
worthy  of  note,  and  there  is  no  doubt  that  a  good  deal 
depends  on  tlie  skill  of  the  jointer  where  such  cables  are 
used.  In  a  further  design,  triangular  cores  are  laid  up 
into  triangular  shape  by  the  use  of  strands  of  special 
sizes.  These  cores  come  from  the  machine  of  correct 
shape,  and  need  no  pressing  afterwards,  and  they 
appear  to  make  a  particularly  good  job. 

It  would  l)c  interesting  to  iiave  the  opinions  of  various 
users  wliether  the  shaped-conductor  cable  is  as  good 
as,  or  better  than,  the  round-core  type.  I  suggest  tlie 
following  opinion,  which  may  form  a  basis  for  discus- 
sion :  — 

1.  For  cables  pulled  into  pipes,  the  siiaped  conductors 
are  better,  being  more  flexiljle,  and  less  liable  to  dis- 
toj-tion  under  the  strain  of  drawing  in. 

2.  For  large  cables  the  shaped  conductors  have  advan- 
tages over  round  cores.  The  smaller  diameter  makes  the 
cable  better  for  handling. 

.3.  It  is  an  advantage  to  have  a  certain  amount  of 
worming  to  fill  the  spaces  between  the  curved  corners  of 
shaped  conductors.  Conductors  made  with  sharp 
corners  may  be  made  without  the  filling-in,  but  these  are 
less  satisfactory  than  those  with  rounded  corners,  being 
inore  difficult  to  force  apart  for  jointing  purposes,  ami 
probably  more  liable  to  damage  in  handling. 

i.  Small  cables,  such  as  those  with  0.1  sq.  in.  con- 
ductors and  under,  are  better  with  round  cores. 

Frotertioii  of  Armoured  Cahlex. — Where  they  are  pro- 
perly laid  and  jointed  with  eflScient  joints,  the  life  of 
armoured  cables  may  be  taken  to  be  indefinitely  long  so 
far  as  internal  conditions  are  concerned.  Normal  run- 
ning" does  not  seem  to  have  any  bad  effect  on  paper  in- 
sulation, and  so  far  as  can  be  seen,  a  cable  is  as  good 
after  twenty  years  as  when  laid,  provided  it  has  not  been 
over-run. 

Cables  are  far  more  likely  to  decay  from  outside  than 
from  within,  and  it  is  therefore  a  )iroper  subject  for 
incpiiry,  whether  the  outer  protection  is  sirfficiently  good. 
The  foremost  requirement  for  an  armoured  cable  is  that 
it  slunild  be  thoro\ighly  solid  with  compound  :  right  from 
the  lead  to  the  outside  of  th.e  .scrvintr.  every  space  should 
be  filled  with  a  firm  compound,  of  a  flexible  and  some- 
what rubbery  nature.  Some  engineers  complain  when 
tliis  compound  is  sticky,  as  it  gets  on  to  their  jointers' 
fingers.  To  such,  one  can  only  say  that  it  is  far  better 
that  the  jointer  should  have  to  wijie  his  fingers  than  that 
tlie  cable  should  be  imperfectly  protected.  A  conqunind 
of  a  sticky  nature  is  just  what  is  wanted.  It  does  not 
crack,  and  it  kec))s  water  out  far  better  than  a  mixture 
of  a  brittle  nature. 

It  is  a  distinct  advantage  to  have  the  armour  gal- 
v.'inised,  but  this  often  means  delay  ami  considerable 
citra  cost.  Alternatively,  it  is  worth  while  to  make  the 
serving  tliicker  than  the  15.K.S.A.  s])ecification  rei|uires. 
Some  engineers  demand  a  cable  laid  up  with  a  great  ileal 
of  s])ecial  compound,  which  has  its  advantages,  but  the 
method  is  not  ]u)pular  witli  cable  makers.  They  have  to 
provide  for  such  orders  a  quality  of  eomiiound  quite 
different  from  that  ordinarily  used,  and  that  is  both  ex- 
pensive and  troidilesome. 

Possibly  .1  better  method  is  to  have  the  cable  Hiapju'il 
with  special  compounded  Hessian  ta])es,  instead  of  tlie 
ordinary  serving.  There  is  no  difKeulty  in  doing  this, 
the  cost  is  not  excessive,  and  one  may  exi)ect  that  the 
cable  will  have  a  longer  life,  particularly  if  the  ground 
be  of  a  iriture  that  attacks  cables. 

Perhaps  our  frietids  the  cable  m.ikers  will  give  their 
opinions,  which  will  be  welcome.  No  matter  how  good  .'i 
suggestion  is,  there  is  not  much  benefit  in  it  if  the  m.inii- 
facturers  cannot  carrv  it  out. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Headers  are  inrited  to  tubmit  particulars  of  new  or  improred  devices  and  apparatus,  w/ticli  lulll  be  published 
if  considered  of  sufficient  interest. 


The  LIverson  Oscilloscope. 

We  are  informed  tli;it  ^Fhsshs.  Hkubukt  KE.\Ni:nY  &  Co., 
Ltd.,  47,  Vktoria  Street,  Westiniiister.  S.W.I,  have  piavhased 
the  undertaking  of  tlie  OseilloscoiX"  Syndieate,  Ltd.,  and  now 
own  the  world'ti  ri^:hts  of  the  above-named  device,  whii-li 
was  develo|>ed  by  Mr.  .V.  J.  Elverson  during,'  the  war  ix>riod. 
It  i.s  a  stroliosiopic  apparatus,  by  the  ut^e  of  which  the  apparent 
.■^IH-ed  of  a  piece  of  nii'chanism  inuler  examination  is  reduced 
t<>  a  predetermined  fraction  of  its  actual  running  speed ;  or 
the  instrument  can  l)e  so  adapted  as  to  make  the  mechanism 
under  ohst-rvation  appear  to  be  stationary  at  any  point  in  the 
cycle  of  operation.  This  "  ojitical  gear  ratio  can  be  made 
one  to  I.IKKI  if  needed.  The  object  to  t)e  examined  is  illu- 
minated by  means  of  a  special  form  of  electric  lamp  controlled 
by  the  instrument  in  such  a  manner  that,  instead  of  emitting 
continuous  light,  rapid  successive  flashes,  take  place  at  regular 
intervals  in  the  movement  of  the  part  of  the  machine  under 
examination,  so  that  the  effect  on  the  eye  is  that  of  a  series 
of  photographic  im|)ressions.  By  substituting  a  microphone 
and  telephonic  attachment  for  the  lamp,  it  is  possible  to  enable 
the  ear  to  analyse  nieduinical  noises  and  at  the  same  time  the 
mechanism  can  l>e  examined  optically  as  well  if  desired.  Tlie 
device  is  portable,  weighing  about  3-5  11).  complete  in  a  case, 
and  it  is  cai)able  of  dealing  with  all  forms  of  motion,  recti- 
linear, rotary,  cam  motions  (however  intricate),  and  all  prob- 
lems of  vibration. 

The  "  Ace  "  Lighting  Fitting. 

Thk  BiirrisH  Thomso.n-HiH'ston  Co,.  !,tii.,  Mazda  Hous;e, 
77,  I'pper  Tlianies  Street.  E.C.I,  has  introduced  a  new  design 
ol  dust-proof  semi-indirect  lighting  fitting.  This  is  illus- 
trated in  tig.  1.  The  glassware  is  in  one  piece— crystal  glass 
treated  with  a  special  enamel,  fired  on  the  upper  surface  and 


I'lo.  1.— TuE  "  Ace  "  Lighting  Fitting. 

edge,  to  reflect  the  light  downwards,  and  on  the  outer  surface 
of  the  bowl  to  diffu.se  the  light  and  reduce  light  absorption. 
Cross  reflections  are  eliminated  by  the  contour  of  the  glass. 
The  fitting  is  supplied  complete  with  ceiling  plate  and  chain, 
and,  if  desired,  the  bowl  can  be  fitted  with  an  ornamental 
tassid.  It  is  made  in  two  sizes  to  take  "  Mazda  "  gasfilled 
lamps  of  from  300  to  300  W. 

The  "  Little  Giant  "  Rail  Drill. 

The  amoimt  of  railway  electrification  in  progress  and  iu 
liro.six-ct  makes  the  .apparatus  ilhi.strat^d  in  fig.  2.  of  im- 
mediate inti-rest.  Thi.';  shows  the  a[)plication  of  the  "  Tattle 
(iiant  "  drill,  manufactured  hv  the  floNsoi.iii.ATP.n  Pneumatic 
Tom,  Co.,  IjTI).,  Egyptian  lIous(-,  170,  I'iccadilly,  W'.  1,  to 
rail  drilling.  It  will  be  noticed  that  the  frame  does  not  need 
bolting,  it  is  simply  hooked  over  the  rail  to  be  drilled,  the 
operator  holding  down  the  other  end  by  sitting  on  the  seat 


provided,  which  brings  him  into  a  convenient  position  to 
operate  the  feed.  The  side  spindle  construction  permits  drill- 
ing clo.se  to  the  ties  without  the  use  of  an  angle  attachment, 
and  the  vertical  adjusting  .screw,  with  guides  for  the  drill, _ 
affords  ready  means  for  drilling  the  holes  vertically  on  ordi- 
nary tee  or  deep  girder  roils.  The  horizontal  rods  are  of 
heavy  seamless  drawn  tubing,  and  the  bearing  surface  of 
the  drill  guides  is  long  enough  to  ensure  the  true  holes  whi  h 


be 


l,irn.E  Giant  "  R.\ii.  r)uii.i,. 


are  essential  for  efficient  bonding.       The   cross-bar  carryi 
the  feed  nut  is  fitted  on  the  horizontal  rods  liy  means  of  e 
pins,   which  are  easily   withdrawn  for  the  rapid  removal 
the  drill  from  the  rail,  or  for  sharpening  the  drill  point, 
series  of  holes  in  the  horizontal   rods  provides  means  of  i 
commodating  drills  of  vijrious  length.    The  drill  itself  can 
removed  from   the  frame   by   taking   out  four  screws;  it  can 
then  be  used  as  an  independent  portable  tool.     The  motor  is 
wound  for  600  V. 

Industrial   and    Mining^tvpe   Switchgear. 

The  lieu  regulations  relating  tii  the  installiifioii  and  use  of 
electricitx  in  coal  mines  have  necessitated  the  leniodi'lliiig  nf 
mining-type  switchgear.  ifESSHS.  Fehuuson.  Paimn,  l.rn., 
Higlier  Openshaw,  Manchester,  have  therefore  developed  a 
range  of  switchgear  which  can  he  employed  where  regulatimis 
P27  and  13'2  apply.  For  satisfactory  .service  under  the  particu- 
larly bad  conditions  that  switchgear  has  to  contend   with  in 


Fig.  3.— Febguson-Pailin  Switcmgi.au. 

mines  and  certain  industrial  situations,  a  specially  robust  p,i(- 
tern  of  ironclad  oil-immersed  circuit  breaker  has  been  pniduceil. 
niis  type  of  switchgear  is  of  the  totally  enclo.se.l  p,itt<'i-n.  ft 
is  proof  against  dust,  drippings,  and  vermin,  and  is  capable  of 
resisting  bad  atmospheric  efiects.  'llie  design  is  particularly 
applicable  in  outdoor  or  exposed  situations.  For  u.se  in  fiery 
mines  the  switchgear  is  supplied  in  a  special  flame-proof 
natern.  .\11  "  live '' connoctions  in  this  apparatus  are  cither 
innnersed  in  oil  or  in  compound  .so  as  to  render  tlie  gear  suitable 
for  low-pre.ssui-e  and  high-pressure  systems, 

The  construition  is'  on  the  st^ctional  principle,  enaliling 
a  complete  switchlward  trt  be  built  ii)!  from  .several  sections, 
or  a  single  unit  to  be  employed  as  .required.  .\  typical  .section 
arranged  for  floor  mounting  is  .shown  iu  lig.  3.  .\ii  alteriiative 
design  for  wall  mounting  is  aVailable.  The  circuit  breaker  is 
closed  and  opened  hy  means  of  a  "  free  "  handle  situated 
at  the  side  and  scleened  by  the  naain  body.    The  free-handle 
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feature  operates  throughout  the  whole  of  the  closing  movemeul, 
and  the  breaker  will  thu.s  tiip  free  of  the  handle,  whether 
()|iorated  uutoniatieally  or  by  hand. 

The  free  handle  operates  through  a  simple  toggle  movement 
fitted  with  aceelerating  springs  and  oil  dash  pots,  so  that  a 
very  high  speed  of  break  is  obtained,  with  sutlicient  retarda- 
tion at  the  end  of  the  .stroke  to  prevent  any  niechanieal 
.shock  and  consequent  damage  to  the  gear.  1  liis  operatmg 
mechanism  being  completely  immersed  in  the  oil  is  self-lubri- 
cated,  and  is  therefore  protected  from  corroision  or  undue 
wear.  The  gear  i.s  supplied  in  a  di'aw-out  or  non-draw-out 
pattern,  as  required.  The  various  parts  of  the  gear  are  readily 
accessible  for  inspection,  cleaning,  adjustment,  or  replace- 
ment. This  is  particularly  .so  in  the  draw  out  pattern.  Safety 
is  ensured  during  any  of  these  operations  by  means  ot  the 
interlocking  devices.  A  connection  or  isolating  chamber  (c) 
is  provided  to  permit  of  the  ready  removal  or  leplacement  of 
the  circuit  breaker  carriage  without  interference  with  the 
li.xcd  electrical  connections.  The  bus-bar  chamber  (d)  acts 
as  a  terminal  box  for  cable  ends,  or  hou.ses  the  permanent 
electrical  bus-bars  in  the  case  of  a  grouped  switchboard. 
Ample  clearances  and  leakage  surfaces  have  been  arranged 
between  all  points  whei'e  diiferences  of  potential  exist;  while 
all  live  parts  not  inmiersed  in  oil  are  embedded  in  compound 
as  a  final  safeguard.  A  complete  set  of  mecnanical  interlocks, 
incorporated  in  the  design  of  the  gear,  ensures  that  the 
correct  se(iuence  of  operations  is  followed  when  the  gear  is 
maiiipuhited.  A  maximum  of  four  trips  can  be  supplied, 
comprising  any  combination  of  low-voltage,  overload,  earth 
leakage  or  trip-coil  relea.se;  but  only  one  low-voltage  release 
can  be  fitted  to  each  circuit  breaker.  All  trips  are  of  the 
si'.lenoid  tyjic,  and  the  coils  are  iiiim^'i'stMl  in  insulating  com- 
liiiimd. 


WORKING     CONDITIONS     IN     FACTORIES. 


H.M.    Chief   Inspectok's    Report. 

In  liis  annual  report  for  19'21,  which  has  just  been  issued,*  the 
late  Mr.  R.  E.  Graves,  H.M.  Chief  InsiJector  of  Factories  and 
Workshops  remarks,  inter  alia,  that,  generally  .speaking,  the 
circumstances  existing  throughout  the  period  under  review  were 
such  as  to  di.scourage  the  outlay  of  money  in  trade  developments 
or  the  erection  of  new  works;  it  is  therefore  of  interest  to  note 
such  developments  as  occurred.  ,. -Amongst  the  more  important 
mentioned  in  the  reports  from  inspectors  in  various  parts  of 
the  country  are  developments  in  rolling-mill  plant  in  Sheftielil 
for  the  production  ot  tramway  rails,  &c.,  one  firm  having 
( oiupleted  the  erection  of  mills  of  the  Mogi-an  type  capable  of 
turning  out  19,000  tons  of  finished  steel  bars  and  sections  per 
month,  while  another,  engaged  in  the  mass  production  of 
tools  and  cutlery,  is  erecting  its  own  Siemens  steel  plant  and 
is  installing  electric  furnaces.  It  is  also  reported  from 
Sheffield  that  a  new  development  in  the  manufacture  of 
stainless  steel  is  the  production  of  an  untarnishable  metal  of 
a  ductile  nature  wliich  can  be  worked  cold  into  intricate 
shapes  and  can,  therefore,  be  used  for  a  multitude  of  purposes 
for  which  the  original  stainless  steel  is  unsuitable  owing  to 
its  hardness.  It  is  expected  that  this  new  metal  will,  to  a 
large  extent,  supplant  copper  and  brass  for  a  large  variety  of 
articles  which  reijuire  to  be  kept  bright.  The  introduction 
of  what  is  described-  as  synthetic  silver-nickel  is  also  men- 
tioned. It  is  said  to  be  untarnishable  and  closely  to  resemble 
the  best  electro-plate,  and  that  it  can  be  produced  at  about 
iialf  the  cost  of  the  latter.  In  the  cutlery  trade  in  Sheffield 
the  introduction  of  grinding  by  machine  methods  is  on  the 
increase,  and  one  invention  is  mentioned  by  means  of  which 
]1'2  table  blade  blanks  can  be  ground  at  the  .same  time  on  a 
cylindrical  electromagnetic  device.  The  only  trades  mentioned 
as  having  been  fully  employed  are  the  food  manufacturing 
trades  generally,  and  particularly  the  sugar  confectionery 
section.  The  only  branch  of  the  engineering  trade  which  has 
been  busy  is  the  textile  machinery  .section,  which  has  been 
fully  employed  on  both  home  and  foreign  orders.  Tiiere  is 
much  leeway  still  to  be  made  up  in  the  home  factories  in  re- 
Jilacing  and  repairing  plant  which  was  run  ahnost  to  destruc- 
tion during  the  war.  Tlie  introduction  of  electricity  for 
various  industrial  purposes  continues  on  a  lai'ge  .scale, 
particularly  for  driving  small  motors. 

The  inspectoi's  have  been  at  some  disadvantage  in  making 
their  reports  this  year  because  most  of  them  were  new  to 
their  districts,  owing  to  the  great  number  of  changes  which 
took  place  on  August  1st  last,  coiuseqnent  on  bringing  into 
operation  on  that  date  the  reorganisation  scheme  mentioned 
in  the  report  for  I9'ifl.  The  scheme  was  brouglit  into  opera- 
tion with  extraordinary  smoothness,  but  the  work  of  the 
department  generally  lias  been  hampered  by  shortage  of  staff. 
In  res|ionse  to  the  demand  for  economy  the  authorised  staff 
was  reduced  from  'iSo  to  '21 1  :  at  the  end  of  the  year  there 
were  20  va;'aneies.  11  of  which,  however,  have  been  tilled 
during  the  current  year. 
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Notwithstandiug  the  difliculties  which  have  had  to  be  con- 
tended with  and  the  depressed  state  of  trade,  a  large  amount 
ot  useful  work  was  accomplished  during  the  year  covered  i)v 
the    report. 

Since  its  creation  in  January,  11C21,  the  Engineering  Branch 
has  proved  its  usefulness.  To  each  of  the  lustJectors  iias 
been  allotted  certain  particular  subjects  in  which  to  specialise, 
and  in  this  way  the  technical  work  is  divided  up  and  over 
lapping  IS  avcjided.  They  have  been  engaged  on  a  numU-r 
ot  very  useful  inquiries,  such  as  those  in  connection  with  the 
manulacture   of   india-rubber,    electric   accumulators,   ic. 

The  total  number  of  effective  vi.sits  paid  to  factories  and 
workshops  and  other  places  under  the  Acts  was  fewer  by 
lo,-2H7  than  in  1920,  but  a  reduction  was  to  be  expected  lii 
view  of  the  difliculties  involved  and  the  time  occupied  in 
making  the  arrangements  for  the  new  divisions  and  districts 
Moieover,  it  must  be  remembered  that  every  new  code  of 
regulations  and  order  issued  adds  greatly  to  the  work  of  the 
staff. 

Notwithstanding  the  iudustrial  .stagnation  which  has  pre 
vailed,  the  regi.stered  factories  have  increa.-ed  from  IKllKVl 
m  1920  to  M-J,749,  while  workslioiw  (includin(-  i,„.i,-k  work- 
.shops)  have  Continued  to  di.sappcar,  there  being  1.944  Jower 
than  in  1920.  Owing  to  the  division  of  the  district  areas 
during  the  year  pertain  statistical  information  previouslv 
given   IS  not   included   in   the  report   under  review 

In  the  chapter  on  ■■  Safety,"  Mr.  II.  ,J.  Wilson  Super- 
intending Inspector,  records  that  during  1921.  !I2  ylw  incidents 
(mcluding  951  fatal  ones)  were  reported,  as  compared 
\vith  J:W,773  (1,404  fatal)  in  the  previous  vear.  This 
remarkable  drop  is  almast  entirely  due  to  phenomenal  Inac- 
tivity m  industry  throughout  the  year,  and  the  prolongeil 
coal  miners'  strike,  which  resulted  in  manv  large  iron  mills 
and  blast  furnaces  being  completely  closed  down  for  an 
extended  period.  Concentrated  attention  has  been  given  to 
crane  accidents,  and  investigation  has  brought  to  light  the 
important  fact  that  a  growing  number  of  users  insure  their 
cranes,  thus  securing  the  benefit  of  periodical  expert  inspec- 
tion, and  defects,  the  result  of  wear  and  tear,  arc-  detected 
before  danger  arises.  It  is  gratifying  to  find  that  electrical 
overwinding  and  overrunning  devices  are  being  larnelv 
adopted.  "    " 

Two  explosions  due  to  ignition  of  dust  were  reported  during 
1921.  In  the  first  ca.se,  as  the  machine  was  almost  entirely 
destroycjd,  it  was  difficult  to  trace  the  original  cause.  The 
most  likely  explanation  seems  to  be  that  some  foreign 
material,  such  as  a  piece  of  steel  or  stone,  entered  the  feed 
hopper,  and  grinding  against  the  cast-iron  tube,  caused  spark- 
ing, which  ignited  the  cloud  of  dust  present  in  the  .screen 
chamber.  Another  passibility  is  that  the  ignition  was  due 
to  an  electric  spark,  caused  by  a  .static  charge  .set  up  in  the 
mental  parts  of  the  machine  as  a  result  of  the  friction  of  the 
driving  belts  and  pulleys.  With  a  view  to  minimising  the 
risks  of  .such  explosions  the  following,  amongst  other,  recom- 
mendations were  made  : — 
Ml  parts  of  the  sieving  machines  to  be  effectively  earthed. 
Magnets  to  be  used  for  the  removal  of  any  scrap.s  of  iron  or 
steel  from  the  powder  fed  into  the  hoppers. 

The  second  dust  expln.sion  is  suppo.«ed  to  have  been  caiiped 
by  a  small  piece  of  flint  causing  sparking.  The  firm  alreadv 
had  iirovided  magnets  in  the  feed  hopper  to  stop  anv  particle's 
of  iron. 

In  the  chapter  on  "  Industrial  Diseases  "'  Dr.  T.  M.  I.ecge 
Senior  McHlical  Inspector,  reports  that  the  total  number  of 
cases  of  lead  poisoning  in  the  electric'  accumulator  industrv 
w-as  .3.5,  none  of  which  proved  fatal,  as  compared  with  47. 
including  2  fatal  cases,  in  1920. 

In  the  chapter  on  "  Dangerous  Tl-ades,"  Mr.  G.  Steven.son 
Taylor.  Senior  Engineering  Inspector,  points  out  that,  althongli 
the  general  trade  depression  has  been  felt  in  the  electric 
accumulator,  as  in. other,  trades  and  some  works  have  either 
been  idle  for  a  period  or  wc:rking  .short  time,  the  inci- 
dence  of  lead  poisoning  has  continued  high,  as  mentioned 
above.  In  eon.secpienc-e  Dr.  Dridge  and  Mr.  Price  are  at 
present  engaged  on  an  inquiry  into  the  conditions  existing  in 
the  industry  with  a  view  to  the  revision  of  the  exi.sting  code. 
The  iiresent  regulations  were  issued  in  1!W,  since  when 
considerable    developments    have    taken    place. 

.\s  a  result  of  steady  pressure  by  the  stall  considerable 
im|)rovements  have  bt»en  made  in  the  conditions  in  some 
works.  Miss  Sanderson  (.V.shton-under-I.yne)  reports  that 
tile  reduction  of  lead  poi.soning  cases  in  one  .small  works. 
from  eight  in  1920  to  two  in  1921.  is  due  entirely  to  the  ini- 
provemi'iits  whic  h  have  been  made,  and  not  to  any  falling 
off  in  output,  as  this  firm  has  Iind  plenty  of  orders.  On  tbe 
otbiT  band,  in  the  ca.se  of  a  vi-iy  small  aeeuiniilafor  works 
which  had  bcvn  started  in  most  unsuitable  pivinis.'s  in  We-^t 
London  without  proper  notification,  Mr.  pedlar  reports  that 
tln>  financial  .state  of  the  firin  was  very  low,  .so  that  consider- 
alili-  ditliculty  was  exiv<rieneed  in  securing  compliance 
with  the  regulations. 

Mr.  Butler  (West  London)  draws  atfenticm  to  the  advant- 
ages of  the  u.se  of  vacuum  cleaning  appliances  for  removing 
lead  oxide  dust.  The  result  of  analysis  of  the  atmosphere 
where  lead  burning  processes  are  carried  on  show  that  l<\id 
fumes  are  produced  in  .sutlicient  quantity  to  be  iniinicuis  to 
health,  and  this  is  c'onfirmed  by  statistics  of  lead  i)oi.<oning  m 
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accumulator  factories,  as  31  per  cent,  of  the  cases  are  persons 
emploved  in  lead  bll^nin^'  .  Efficient  exhaust  ventilation  is 
therefore  very  necessary  in  connection  with  this  process. 
Excellent  pluiit  has  heeii  installed  in  some  works  during  tlie 
past  few  years,  but  owinfe'  to  the  state  of  trade  progress  has 
been  slow  in  others.  ,     t,  ,         , 

With  regard  to  electric  lighting,  Mr.  Lloyd  Edwaids 
(Woolwich)  tinds  that  electric  Ughting  is  almast  universal  in 
the  docks  in  his  district,  cluster  lamps  being  uiostlj'  ii.sed 
and  found  satisfactory.  Arc  lamps  are  said  to  be  less  satis- 
factory, and  complaints  have  been  made  that  the  direct  glare 
from  these  affects  temporarily  the  eyesight,  and  thereby 
increase,";  the  danger  to  per.^ons  moving  about  in  certain  parts 
of  the  docks.  Verv  few  contraventions  have  been  discovered 
with  regard  to  inadequate  lighting  on  ships  during  loading 
or  unloading,  as  these  processes  have  not  been  carried  <m 
after  dark  so  much  as  formerly.  As  regards  the  Clyde  ship- 
yards, instances  are  quoted  of  two  or  three  cases  of  inefficient 
iigliting  between  decks  on   ships. 

In  the  chapter  on  "  Health  and  Sanitation  "  Mr.  E.  A.  R. 
Werner.  Superintending  Inspector,  remarks  that  many  in.spec- 
tors  express  surprise  at  the  little  interest  shown  by  employers 
generally  in  the  subject  of  lighting;  thus  Mr.  Verney  (Soutli 
London):  "It  is  not  usual  to  find  an  entirely  satisfactory 
system  of  lighting."  Inadequate  lighting  is  provided  at  such 
hazardous  points  as  the  landings  of  lifts,  and  dangerous 
machines,  such  as  power  pres.ses,  are  found  in  d;irk  corners. 
Neglect  (if  window  cleaning  is  still  a  jiuittor  of  fivqiu'nt 
comment. 

.\s  regards  arti.lcial  illnmination.  gasfilled  electric  lamps 
are  now  obtainable  in  smaller  .sizes  than  hitherto,  and  this 
should  help  towards  better  distribution.  Screening  of  intense 
liglrting  still  needs  great  attention,  but  employers  are  becom- 
inl'  more  alive  to  this  neccs.sity.  Ob.solete  means  of  lighting 
still  persist  in  many  places  :  Sheffield,  Birmingham,  and 
Norwich  inspectors  report  the  continued  pievalence  of  bats- 
wing  gas  burners,  and  Mr.  Brothers  (Warrington),  says 
workers  still  have  to  provide  candles  for  them.selves  in  many 
fu.stian-cutting  works. 

Miss  Martindale,  Superintending  Inspector,  reports  that  a 
considerable  amount  remains  to  be  done  to  improve  lighting 
conditions  in  basement  workrooms.  In  approximately  78  per 
cent,  of  the  rooms  visited  the  natural  light  was  insufficient 
to  light  the  whole  room,  and  in  65  per  cent,  there  was 
insufficient  light  for  working  purposes.  One  of  the  most 
serious  disadvantages  of  underground  work-rooms  is  that  in 
over  no  per  cent,  of  them  artificial  light  is  continually 
necessary.  The  rental  for  a  basement  might  be  comparatively 
low.  but    a    high   bill     lor   artificial    light     might  more    than 


counteract  this  advantage.    The   following  types  of  lighting 
were  observed  to  l)c  u.sed  for  artificial  lighting  :  — 

Electric  metallic  filament   ' 4(j  per  cent. 

Electric  half-watt  type  or  gasfilled       ...     15 

A  combination  of  the  two  types  ...     10  ,, 

In  71  per  cent,  of  the  workrooms  electric  light  only  uas 
used  for  illuminating  purposes,  and  this  illu.strates  to  what 
a  great  extent  gas  is  being  superseded  for  this  purpose. 
Several  cases  were  noticed  where  firms  had  installed,  or  were 
installing,  systems  of  indirect  general  lighting.  In  one 
litho.  factory  inverted  incandescent  gas  burners  were  being 
replaced  by  electric  lamps.  These  were  fitted  with  opai 
.shades  below  the  lamp  and  enamelled  reflectors  abov*'. 
.•\t  the  time  of  visiting  the  position  and  candle  power 
of  these  lamps  were  being  exix'rimented  with  to  deter- 
mine how  to  a.scertain  the  best  results  in  the  room.  It 
w'as  practically  certain,  however,  that,  in  addition,  local  light- 
ing would  have  to  be  supplied  over  the  ends  of  the  m.achines. 
as  it  was  found  that  the  general  lighting  was  insufficient  for 
the  fine  work  which  had  to  be  done  on  the  plates  and  stones. 
In  a  plating  works  this  type  of  general  lighting  was  also 
found,  in  addition  to  local  bench  lighting  by  electric  metal- 
filanicnt  lamps.  The  lighting  was  not  so  general  as  was 
desirable  in  this  case,  on  account  of  the  low  ceiling — about 
■S  ft.  from  ground — and  it  w-as  found  that  the  opal  shades 
occasionally  became  broken,  due  to  the  .same  reason. 

Ill  the  case  of  a  tobacco  works  it  was  .stated  that  this  sys- 
tem had  been  installed  in  the  bn.seiTient,  but  that  the  result 
obtained  was  not  .so  .soft  a.s  desired.  Tlie  firm  therefore  ex- 
perimented, and  its  final  arrangement,  which  was  in  use  at 
the  time  of  visit,  and  which  produced  apparently  even  liglit 
of  a  soft  character,  consisted  of  haU'-watt  type  lamps  totally 
enclosed  in  cubes  made  of  thick  grease-proof  paper.  Tiic 
usual  .syst«n,  however,  of  obtaining  general  lighting  was  b,\ 
using  half-watt  type  electric  lamps,  unshaded,  and  sometimes 
fitted  with  overhead  reflectors,  at  the  ceiling  level,  while 
local  lighting  was  obtained  by  .sniall-power  electric  vaciuiin 
lamps  with  shades  at  the  head  level. 

Very  few  cases  were  noticed  where,  the  lighting  was  con 
sidered  to  be  inadequate,  and  this  is  doubtless  due  to  the  fac-t 
that  electric  light  was  so  largely  used.  In  about  4  per  cent, 
of  the  workrooms  the  lighting  appeared  to  be  in.sufficient  for 
the  imrposes  required,  and  in  nearly  all  these  cases  gas  was 
used  as  the  illuminant.  In  many  cases  glare  was  present; 
there  seemed  to  be  several  causes  for  it,  the  most  general 
being  the  absence  of  the  shade  or  its  ,shalIowness  compared 
with  the  size  of  the  electric  lamp,  and  to  the  position  nf  the 
light  in  relation  to  that  of  tho  worker. 


STEAM    RAISING     BY     ELECTRICITY. 


Thf.  use  of  electricity  as  a  steam-raising  medium  api»ais  at 
first  sight  to  be  coniinercially  impossible,  but  refiection  will 
show  that  hydro-«lectric  undertakings,  which  are  conipelleil 
to  keep  running,  although  the  generators  may  be  very  lightly 
loa<led,  could  often  profitably  employ  their  surplus  energy  foi' 
the  purpose  indicated. 

In  a  paper  read  recentlv  before  the  Engineering  Institute 
of  Canada,  Mr.  F.  T.  K.aelin,  Chief  Engineer,  Shawinigan 
Water  &  Power  Co.,  reviewed  the  .subject  at  .some  length, 
giving  details  of  what  had  already  been  accomplished,  and 
notes  on  the  installation  and  working  of  typical  electrical 
.steain-rai.sing  plant.  ,       .  ,        , 

The  low  cost  of  the  steam  generator  compared  with  other 
apparatus  for  the  conver.sion  of  electricity  into  heat,  and  the 
wiring  and  control  gear  necessary  for  this  equipment,  is  very 
miieh  in  favour  of  the  electric  .steam  generator.  It  can  be 
.shown  that  even  in  extreme  cases  where  the  load  factor  is  coni- 
Ijarativcly  liigli,  for  instance,  in  pulj)  and  paper  mills,  that  it  is 
economically  possible  to  turn  the  power  which  is  used  for  six 
days,  mainly  for  pulp  grinding,  into  steam,  which  is  always 
required  in  .such  places,  either  for  manufacturing  or  heating 
purposes.  It  was  shown  in  a  recent  investigation  that  the 
coal-saving  during  the  52  Sundays  and  three  holidays  would 
easilv  pay  for  the  installation  of  the  steam  generator  in  less 
than  one  year.  Power  companies  would  benefit  by  selling 
their  idle  power  at  low  rates  to  such  consumers. 

In  the  electric  steam  generator  all  the  electric  energy  is 
converted  into  heat  energy,  the  curr(>nt  passing  through  a 
metal  resi.stance  or  through  the  water  itself.  The  whole  pro- 
cess of  conversion  is  therefore  governed  by  ohmic  law.  One 
kWh  is  equivalent  to  3,4V2  B.th.u.;  the  total  heat  content  of 
one  lb.  of  steam  at  an  absolute  pressure  of  1.50  lb.  per  sq.  in. 
is  1,103  B.th.u.  Assuming  a  feed-water  temperature  of  15(1 
deg.  P..  the  total  heat  to  be  supplied  will  be  1 .1(0— (1.50-:!'i) 
=  1.075  B.th.u.  One  kWh  will,  therefore,  produce  3.41'2/1.075 
=  3.17  U).  of  steam,  ignorinn  heat  los.ses.  The  only  losses  are 
thn.ae  due  to  radiation  and  to  the  discharge  of  a  certain 
amount  of  water  from  the  apparatus  which  carries  away 
accumulat<>d  impurities  in  the  feed  water.  By  proper  lagging 
heat  losses  may  be  reduced  to  from  1  to  4  per  cent.,  depend- 
ing upon  the  size    of    the  generator.      For    larger    sizes    the 


efficiency  may  be  about  98  pel'  cent.  On  this  basis  1  kWh 
will  produce  3.10  lb.  of  .steam.  Under  average  conditions  1  lb. 
of  .soft  coal  of  about  1'2,0(X1  B.th.u.  evaporates  about  H  lb.  of 
water;  one  ton  of  2.000  lb.  will,  therefore,  evaporate  t;hout 
16,000  lb.  of  water.  The  electricitv  required  to  evaiJorate  the 
same  quantity  is  equal  to  lG.0i)o/3.10  =  5,ir)l  kWh  =  215  kW- 
days;  in  other  words,  215  kW  in  an  electric  steam  generator 
is  equal  to  one  ton  of  coal  per  day,  burned  under  average 
conditions  of  boiler  efficiency.  Comparing  the  capacity  of  .■':i 
electric  steam  boiler  with  that  of  a  regular  boiler  in  boiler 
h.p.  the  following  relations  are  found  :  one  boiler  h.p.  is  ■de- 
fined as  equivalent  to  the  evaporation  of  34.5  lb.  of  water, 
from  and  at  212  deg.  P.  per  hour,  and  represei'.ts  33,470 
B.th.u.  per  hour;  1  kWh  is  equal  to  3,412  B.th.u..  and  at  an 
average  efficiency  of  OS  per  cent,  to  3,342  B.th.u.  These 
figures  are  alnio.st  exactly  in  the  ratio  of  10  to  1,  therefore 
an  electric  steam  generator  of  1,000  k\V  capacity  is  equal  to 
a   boiler  of  100  boiler  h.p. 

Considering  the  construction  of  electric  steam  generators, 
the  author  states  that  generators  of  the  metallic  resistance 
type  are  only  suitable  for  low  pressures  up  to  about  5(K)  \'. 
and  are  therefore  not  usually  adaptable  for  very  large  out- 
puts. The  steam  production  is  controlled  by  switching  on 
and  off  a  number  of  parallel  circuit-s.  and  the  combination  O' 
circuits  in  parallel  or  .series  connection.  Oenerators  <if  this 
type  have  been  built  of  1,500-kW  capacity;  these  are  of  tubu- 
lar construction,  about  20  ft.  long  and  5.5  ft.  in  diameter.  The 
space  occupied  by  this  type  of  generator  is  large  compared 
with   tlie  steam  generating  capacity. 

In  the  water-resistance  type  of  generator  the  energy  passes 
through  steam-tight  insulating  bushings  to  a  svsteui  of 
statirjiuiry  electrodes  partly  submerged  in  water.  This  type 
of  generator  is  known  as  the  "  Revel  "  generator;  it  lia.s 
been  in  use,  principally  in  Italy,  Switzerland,  and  France, 
for  the  past  K)  years,  mostly  in  self-contained  units  up  to 
about  700  kW.  For  any  considerable  amount  of  power  only 
a  three-phase  a.c.  system  may  be  considered  practical.  Por 
small  generators,  with  voltages  up  to  about  2,200,  the  con- 
tainer it.self  forms  the  neutral  point  of  the  three-phase  system, 
and  is  earthed.  Por  larger  sizes,  especially  when  the  pressure 
is  above  '2,200  V  up  to  12,000  V.  it  will  be  advisable  to  split 
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up  the  generator  into  three  siagle-phase  units  with  three 
uontainers,  each  enclosing  one  eUictrode ;  the  three  con- 
tainers again  form  the  neutral  point,  and  are  metallically  con- 
nected and  earthed.  The  regulation  of  electrical  input  to 
suit  the  steam  demand  is  effected  by  varying  the  resistance. 
The  outstanding  advantages  of  this  type  of  generator  are  its 
simplicity  of  construction,  compactness,  case  of  control,  and 
its  low  cost  per  k\V  capacity.  The  variation  of  the  resistance 
of  water  with  its  degree  of  purity  need.s  careful  consideration. 
The  conden.sate  is  of  very  high  resistance,  but  the  addition  of 
make-up  water,  usually  drawn  from  a  river,  brings  its  con- 
xluctivity  up  to  a  pra.'tical  figure,  it  has  been  found  by  ex- 
perience that  the  resistance  of  the  water  can  be  controlled 
over  a  considerable  range  by  dLsciargiug  a  certain .  amount 
of  water  from  the  generator;  the  amount  so  discharged  de 
pends,  of  course,  upon  the  degree  of  purity  of  the  water. 

Fig.  1  shows  a  section  of  an  actual  .5,000-kW  generator. 
This  consists  of  a  cylindrical  tank  with  an  extension  at  the 
bottom.  The  upper  part  is  flanged,  and  to  it  is  bolted  a 
.  di.shed  cover,  which  contains  three  openings  for  the  porcelain 
bushings  insulating  the  three  copper  conductors  leading  to 
the  electrodes.  The  insulator  bushing  consists  of  three  parts  : 
two  corrugated  .sleeves,  one  outside  and  one  inside  the  tank, 
and  a  tube  inside  these  .sleeves,  which  are  held  together  by  a 
.shoulder  and  nut  upon  the  conductor  passing  through  them. 
The  faces  of  the  sleeves  are  parallel,  and  are  made  steam- 
tight  with  the  usual  rubber  steam  packing.  The  packmg 
allows  a  certain  adjustment  for  the  dilTercnce  in  the  expan- 
sion of  porcelain  and  copper.  The  porcelain  sleeves  are  sub- 
jected to  consideral)le  pressure,  and  are  made  rather  heavy 
for  mechanical  rea.sons;  they  are  also  made  to  with.stand  a 
working  pressiu'e  of  (i.6(10  V  between  pha.ses.  Tlie  conductor;; 
support,  through  a  system  of  adjustable  links,  the  steel  elec- 
trodes of  curved  plates  arranged  in  a  circle  equidistant  from 
two  cylinders,  one  outside  and  one  inside,  formnig  the  neutral 
point  of  the  three-phase  system,  the  outside  one  fastened  to 
the  generator  shell  proper  and  tjie  in.side  one  susiiended  from 
the  cover,  and  well  secured  in  a  central  po.sition.  Both  these 
cylinders  are  electrically  connected  to  the  body  of  the  gene- 
rator and  earthed.  The  arrangement  shown  is  for  1,300  .\  at 
■2,200  V,  (JO  cycles,  and  for  a  working  steam  pressure  of  Ifi")  lb. 
per  sq.  in.  The  current  passes  fi'om  both  sides  of  the  electrnd<> 
to  the  in.side  and  outside  cylinders,  and,  to  a  much  smaller 
extent,   from   electrode  to  electrode. 

As  the  path  of  the  current  is  not  sharply  defined,  the  obmic 
resistance  can  only  be  calculated  approximately.  If  n  = 
ohniic  resistance  lietween  electrode  and  earth;  (f  =  distan(e 
between  electrode  ami  ground  in  inches;  A  =  total  area  of  sub- 
mergerl  part  of  electrode  in  sq.  in:  .i=  re.sistance  in  ohms  per 
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Dhawino  of  a  Three-Piia-si'.  Si\nt.r,-T" 
Ec'Tiiic  Steam  flFNi-iiAToi!. 


'■u.  in.  of  water  at  normal  operation;  R  =  voltage  to  neutral; 
l  =  current  in  amperes;  p  =  power  in  k\V,  then  fl  =  current  den- 
sity  =  i/A;  ii  =  (i/a;  s  =  E/1;  A  =  l/a,  and  E  =  d  a  s. 
In  the  last  equation  the  right-hand  side  is  tlie  produi't  of 
three  variables,  the  choosing  of  wliich  is  mainly  a  matter  of 
experience  and  compromise  to  .secure  a  satisfactory  mechani- 
cal arrangement  and  safe  operation.  After  d  and  a  arc  chosen 
X  is  fixed — this  means  that  for  a  certain  load  and  water  level 
the  specific  resistance  of  the  water  has  fo  be  maintained  bv 
adjusting  the  relative  amounts  of  ii\flowing  and  outdowng 
water.       The  out.side  shell  of    the    generator    illustrated     m 


tig.  1  k  42  in.  in  diameter.  The  length  of  the  cylinder  part 
is  about  70  in.,  and  it  is  designed  to  withstand  a  test  pressure 
of  3.50  lb.  per  .sq.  in.  Tlie  lower  end  is  provided  with  an  in- 
let for  feed  water  and  an  outlet  for  the  disr-narge  and  blow 
off  water.  The  generator  is  equipped  with  fTie  customary 
water  and  pressure  gauges  and  safety  valves,  and  the  tank 
is  mounted  on  a  steel  frame. 

The    three-tank    arrangement    affords   a    very    simple    and 
mechanical  design,  and   permits  of  a  more  accurate  calcula 
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ELECfRic  Steam  Ge.\er.4tou. 

tion  of  the  ohmic  resistance  of  one  phase  to  earth.  The 
resistance  of  a  body  of  water  between  two  concentric  cylinders 
may  be  integrated  and  expressed  as  follows:  — 


R  — - 
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where  li  is  the  height  of  the  cylinder ;  r,  is  tlie  radius  of  the 
outsiile  cylinder;    and  r.  is  the  radius  of  the  inside  cylinder. 

Fig.  '2  shows  a  three-tank  installation  with  a  normal  power 
input  of  18.000  k\V  and  a  working  prcssiire  of  135  lb.  per 
sq.    in. 

riie  floor  space  requinvl  by  these  types  ot  steam  generator 
is  very  small.  The  :),000-k\V  generator,  with  c_ontrol  appara- 
tus, can  easily  be  placed  in  an  area  of  Id  r;.  T>v  V2  ft.,  ami 
the  18.000-kW'  type,  eipial  to  1.800  boiler  Ii.p..  with  all  ;  eoes- 
sories,  needs  a  floor  space  of  about  15  by  23  ft.  and  head- 
room of  25  ft.  for  easy  dismantling. 

Operation  is  extremely  simple  lor  the  small  cenerator.  and 
where  the  generators  are  not  worked  in  parallel  with  other 
steam  plant  the  operaticn  can  be  made  automatic  by  means 
of  a  regulating  valve  actuated  by  the  pressure  and  controlii.ig 
the  amount  of  rlischarge  water,  thereby  changing  the  v,;,tir 
level,  which,  in  turn,  governs  the  power  input  and  the  steam 
production,  and  at  the  same  time  keeps  the  steam  piesnire 
constant.  For  the  electrical  control  of  the  steam  generator 
the  usual  apparatu.s — di.«eonnecting  switches,  oil  switches. 
and.  preferably,  three  ammeters^is  required.  flu-re  are 
other  advantages  of  the  electric  steam  generator  over  the 
usual  coal-fired  boiler,  for  instance,  any  interruption  in  the 
supply  of  feed  water  sinipiv  means  switching  off  the  ji<iwer. 
anil  does  not  introdiu'c  any  danger.  The  usual  hlow-off  valves. 
Ac.  are  fitted,  and  in  a<ldition  other  electrical  safety  devices 
;ne   provided. 


Tlie    Rufenherf;   Concession. — M.    Pinhns    Rutenbert;,   the 

Russian  who  has  obtained  from  the  British  (uiverninent  a 
concession  which  will  give  liim  .a  nionoi>oly  in  Palestine  fur 
the  production  of  electricity,  with  the  exclusive  right  for  70 
yi-ars  to  utilise  the  waters  of  the  rivers  .Ionian  and  Yarinuk 
and  all  their  tributaries,  arrived  in  London  on  .lulv  lOfh  from 
New  York.  He  is  reported  to  have  written  to  the  Cilonial 
Office  promising  to  pay  English  firms  up  to  10  per  cent,  above 

the  prices  for  equipment  ouoted  by  firms  in  oti'  •     !'"'e- 

—Dailu  ■'<-'<"''• 
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THE     "DAILY     EXPRESS" 
EXHIBITION. 


Tur.  (levoliou  of  an  exhibition  to  the  gentler  sex  possesses 
suiiiflliiii^'  of  novelty,  but  the  iucreasiuy  interest  ot  women 
in  seieiitilic  housekeepin;,'.  as  well  as  ati'aii-.s  outside  the  home, 
makes  the  success  of  such  an  oigauisation  almost  eeitaiTi! 
The  exhibition  at  Olympia.  arranged  by  the  Ihiiln  yOprcsx, 
ot>ened  on  July  1-Jth,  and  it  is  to  be  continued  mitil  the  -iilth. 
As  is  usual  in  every  exhibition,  the  sco|X'  implied  l>v  the  title 
has  been  broadly  interpreted,  and  the  show  therefore  includes 
both  thing's  of  purely  feminine  interest  and  those  whose 
attraction  is  not  contiued  to  the  one  sex. 

Several  electrical  firms  have  taken  advan- 
tage of  the  opportunity,  but,  so  far  as  we 
could  discover,  electric  cooking  (meaning, 
of  course,  electric  cofjkers  of  fair  size)  has 
been  ne^'lected.  saving  by  a  firm  of  fur- 
nishers (Mksshs.  Ort/man.ns),  who  show  a 
'■  ihignet  Mode  "  cooker  with  hot-plates 
and  grills,  and  the  Hoti'.oi.nt  Eltxtkic 
.'ViM'i.iANCK  Co.,  Ltd.,  which  exhil)its,  not 
very  conspicuously,  a  ■'  Falco  "  electric 
ciKjker  of  the  patt-ern  described  in  our  issue 
of  .July  14th.  The  latter  firm  has  a  com- 
prehensive display  of  domestic  electrical 
apparatus,  including  irons,  percolators. 
kettle.s,  toa.sters,  Arc.,  the  principle  feature 
of  which  is  the  thermost.itic  cut-out  device 
whiqli  guards  the  ajipliances  from 
destruction  by  overheating,  and  prevents 
waste  when  it  is  forgotten  to  switch  oil 
the  current.  The  "  Premier  "  suction 
cleaner  is  displayed.  This  can  be  iitted 
with  a  Ix-ating  attachment,  which  is  de- 
monstrated, con.si.sting  of  three  light  metal 
bars  fitting  and  levolving  in  the  mouth  i:t 
the  cleaner.  These  bars  are  provided  with 
numerous  small  rubber  "  teeth  "  which  act 
on  the  material  being  swept.  ITie  "  Aero- 
bell  "  washer  which,  by  means  of  two  cups, 
forces  air  and  water  through  the  fabric 
is  also  demonstrated.  Another  exhibit  is  the 
washer,  illustrated  in  fig.   1.  which 


WOMAN'S  Messrs.  Gillkspie  &  Beales  exhibit  a  number  of  "  Nilfisk  " 

suction  cleaners  (described  in  our  issue  of  April  15th,  1!)'21), 
which  consist  of  portable  receptacles  embodying  small  electric 
motors,  together  with  the  necessiiry  attachments.  Four  sizes 
are  shown. 

Tui;  Hadio  Commun-ication  Co.,  Tyro.,  has  a  ship's  wireless 
receiving  equipment  in  operation,  by  means  of  which  concerts 
are  given  daily  to  large  audiences. 

Messks.  Pathh  FnKiii:.;,  have  fitted  up  a  studio  equipped  with 
powerful  arcs,  and  they  daily  take  filnw  of  dress  displays,  &v.. 
lor  exhibition  at  a   free  Idnema  theatre  in   the  building. 

Klkctiucal  Ai'I'LIa.ncks,  Ltd.,  show  many  .small  electricsil 
utensils,  kettles.  Ac.  as  well  as  hot-plates  and  toa.sters.  A 
speciality  is  a  small  hot-plate,  really  a  miniature  hot-cupboard. 


F(G.  -2.— Tin: 


\Vi.\-Sl'.m  "  Kadiatok 

ABINET. 


Fig.  3. — The  "  Win-Sum 
Radiator  Cabinet. 


of  clothes,  &c.. 
"  Walker  "  di.sb- 
a  metal  cylinder,  with 
water  inlet  and  outlet,  containing  a  ba.sket  to  hold  crockery. 
The  wa.shing  is  performed  by  the  action  of  a  prc:peller  beneath 
the  basket.  o|)erated  by  a  small  motor  thrnu^'h  a  gear-box.  The 
firm  shows,  in  "addition,  "  Hotpoint-Sheldon  "  vilaro-mas.sage 
and  high-rriM|iiency  apparatus. 


with  top  and  bottom  elements  and  a  grill,  by  means  of  which 
both  sides  of  a  piece  of  bread  niay  be  toasted  simultaneously. 
Double  boiling  rings  are  also  shown;  these  have  separate  push- 
i)utton  switch  control.  Other  exhibits  upon  this  stand  are  a 
small  wireless  crystal  receiving  .set  with  a  ten-mile  range,  and  a 
collection  of  "  violet-ray  "  apparatus,  the  curative  properties 
of  which  are  much  extolled. 

On  a  stand  arranged  by  the  I^nndon  gas  companies  appi>ar 
gas  "  switches  "  and  a  plausible  imitation  of  an  electric  iron 
for  operation  by  gas. 

.V  large  collection  of  electro-medical  apparatus  by  the 
Medical  Supflv  Association,  Ltd..  the  Solus  Elkcthical  Co., 
.1.  .1.  GiUEEiN  it  Sons,  and  other  firms,  is  displayed  on  the  .stand 
of  the  Royal  Free  Hospital.  This  incluiles  X-ray  eipiipment, 
high-frequency  appliances,  j-adiant  heat  and  light  baths,  Ac. 
TiiK  Anglo-Canadian  TFiADiNo  Cori'ohation,  Ltd.,  also  shows 
a  i-.i(li:int-light  bath  devi^'e.  ccnsisting  of  a  wiinden  frame,  upon 
which  tubular  carbon-filament  lamps  are  mcumted.  for  lirting 
in  an  ordinary  bath. 

Tin:  "  Nouthehn  "  Steel  A  IImjuwahi'.  Co.  (lemonstrntes 
llic  "  Laundry  Queen  "  electric  washing  machine  and  the 
"  Northern  "  sucticai  clojiner,  and  also  e.xlnbits  numerous  small 
appliances,  includi?ig  some  fans  and  irons  of  (lerman  matiufac- 
ture. 

One  attractive  stand  is  devoted  iiiincipally  lii  the  display  nf 
articles  made  by  the  men  of  St.  Oinsta.n's.  and  among  the.se 
are  silk  lamp  shades  and  carveil  and  decorated  table  and  Hoor 
st.'indards  for  lamps. 

The  Rawi.phh'.  Co..  I.td.,  has  its  usual  collecticr  of  plugs 
and  accessories,  showing  the  applicability  of  the  "  Rawlplug  " 
tn  all  kinds  of  materials. 

Numerous  .social  welfare  societies  and  similar  llr^!anisaticlns 
hnld  stands  in  the  exhibition.  Among  the.st^  is  the  Ccal  Smoke 
\liatement  Society,  whose  activities  are  of  particidar  value  to 
I  111-  electrical  indu.stry ;  the  Indu.strial  League  and  Council: 
llic  League  of  Nations  I'nion.  Ac. 

The  annexe  of  Olvnipia  has  been  attractivi'lv  laid  out  as 
llowcr  ganliMis.  and'  the  H.T.-IL  daylight  li-hling  scheme, 
nicnliniiiMl  III!   previous  occasions,  has  been    retained. 


I'^Ki.   L— The   "Walker"  Dish-washinu  Machine. 


The  Wix-Si:m  Electric  Co.  ha.i  on  view  and  in  operation  a 
lunnber  of  radiators  similar  to  that  described  in  our  issue  (jI 
Decend>er  •SUA,  ly-2L  This  apparatus  comprises  a  silently-run- 
ning fan  in  coniliination  with  a  four-part  heating  element  and  a 
deodorising  screen.  An  adaptation  of  tlie  deviie  to  an  ice-box 
is  shown  and  proved  to  be  very  elTective.  Figs.  '2  and  .'Lshow 
an  attractive  oak  cabinet  containing  a  "  Win-Sum  "  radiator 
with  the  controlling  switches.  Tlie  door  is  prevented  from 
closing  by  means  of  a  bar  below  the  switch  dollies  until  the  bar 
is  raised,  opening  all  the  switches. 


New  Spanish  Companies. — I'nder  lhi>  si  vie  i 
li.iiics  KIcTlidlcniiiciis  (Si,(iedad  Anonima)  a  ci 
been  foiiMcd  at  I'.arccli iii.i  bir  the  manufacture  of 
clcclric  hciitiiig  appliances. 

Saltos  del  KioOndarroa  is  thv  u:\utr  nf  :,  cninpa 
at  .Icniein.  province  of  Vizcaya.  to  dcvdnp  f.ills  mi  I 
Hiver  for  el<'ctrical  purposes,  lis  rapilal  is  l,).5.5,r) 
rjllll-pe.si'tas  shares. 

There  has  been  cnn.stituted  at  Mailrid  Ihe  Socied 
Tcrmo-Flc.trica  .\iidalu/.a,  with  a  capital  of  1'2.fK)0 
ciintribiilcd  bv  Spanish  anil  fori'ign  capitalists, 
llicnoo-elcc.lr  ic  plani  at  important  i-oal  mines  in 
furni^li  eleclriiity  to  towns  in  the  provinces  of 
Cordoba. 


if  Conslrur- 
iinpanv  has 
all   kinds  of 

IV  cndiodied 
he  Ondarroii 
HI  pe.-etas  in 

ad  .'Xnonima 
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PHYSICS     AND     ENGINEERING. 


Th»  second  of  the  series  of  lectures  on  the  iuipurtance  ol 
physics  in  the  various  industries  which  are  being  given  under 
the  auspices  of  the  Institute  of  Physics  was  delivered  by  Sir 
J.  Alfbed  Ewino  on  July  4th  at  the  Institution  of  Electrical 
Engineers.  The  subject  w»s  "  I'hysics  m  Engineering  Prac- 
tioe,  with  special  reference  to  Thermodynamics,"  and  the 
chairman,  very  appropriately,  was  Sir  Chakles  Parsons,  Vice- 
President  of  the  Institute. 

The  lecturer  introduced  his  subject  by  admitting  that  the 
routine  work  of  enyinecnug  may  require  little  knowledge  of 
underlying  pi'mciples,  but  the  engineer  who  would  leave  the 
beaten  track  must  take  physical  science  for  his  constant 
guide.  The  impulse  to\sajds  engineering  progre.ss  will  be 
given  more  and  more  by  men  who  are  physicists  as  well  as 
engineers.  Much  can  be  learnt  of  the  fascinating  borderline 
whjoh  such  men  explore  fi'om  the  great  "  Uictionary  of 
Applied  I'hy.sics,"  nuw  being  issued  under  the  editorship  of 
Sir  Richard  Glazebrook. 

The  study  of  physics  can  influence  the  development  of 
engineering  in  three  main  ways.  The  first  is  when  a  know- 
ledge of  physics  determines  the  immediate  creative  work  of 
the  engineer — when  an  invention,  using  the  word  in  the 
broadest  sense,  is  made  by  a  man  who  can  bring  physical 
knowledge  to  bear  on  the  solution  of  a  practical  problem ; 
examples  are  Kelvin's  design  of  instruments,  which  made  ocean 
telegraphy  possible,  or  Sir  Charles  Parsons's  invention  of  the 
eteam  turbine.  Another  way  is  when  the  physicist  makes 
an  advance  in  the  principles  of  his  science,  which  illuminate 
the  operations  of  the  engineer,  systematising  what  was  hap- 
hazard and  vague.  Many  of  the  classical  discoveries  in 
thermodynamics  come  under  this  head,  and  a  conspicuous 
example  w-as  the  settlement,  by  a  committee  of  physicists,  of 
the  electrical  standards.  It  is  by  such  steps  that  the  theory 
of  engineering  progresses,  and  no  better  example  could  be 
given  than  the  work  of  Osborne  Reynolds — experimental  and 
mathematical — on  the  nature  of  fluid  friction,  which  formu- 
lated the  distinction  between  stream-line  and  turbulent  flow, 
on  the  process  of  lubrication  and  on  the  free  expansion  of  a 
^;as.  No  doubt  engineering  must  always  include  much  that 
is  "  rule  of  thumb,"  and  there  is  an  engineering  intuition 
which  is  an  invaluable  possession.  But  as  engineering  grows 
more  complex  it  becomes  increasingly  important  to  formulate 
systematic  theory,  and  the  formulation  of  such  theory  is 
Uttle  more  than  physics  seen  through  selective  glasses.  In 
the  third  way  progress  in  physics  may  affect  the  progress  of 
engineering  without  intention  on  the  part  of  the  discoverer. 
Kelvin's  work  on  the  o.scillatory  discharge.  Maxwell's  dis- 
covery, and  Hertz's  detection  of  electromagnetic  waves  are 
outstanding  examples  of  progress  in  physics  later  adapted — 
by  others  than  the  pioneers — to  practical  ends. 

Sir  Alfred  Ewing  quoted  John  Hopkinson  as  an  example  of 
a  master-mind  who  had  enriched  engineering  in  each  of  the 
three  ways  by  which  physics  can  promote  that  art,  since  he 
possessed  not  only  a  practical  talent,  but  he  could  grasp  with 
rare  power  and  precision  a  scientific  principle  and  develop 
its  consequences  with  the  mastery  of  the  mathematician. 
Hopkinson's  invention  of  the  three-wire  system  of  distribu- 
tion, his  series-parallel  control  for  electric  locomotives;  but, 
above  all,  his  formulation  of  the  principle  of  the  magnetic 
circuit,  which  reduced  dynamo  design  from  chaos  to  a 
science — all  of  these  exemplify  in  one  man  the  various  ways 
in  which  physics  can  aid  engineering. 

In  another  field,  that  of  thermodynamics,  or  the  science  of 
energetics,  in  its  service  to  engineering,  the  name  of  Kelvin 
is  supreme.  In  a  most  graphic  and  interesting  fashion  Sir 
Alfred  Ewing  traced  the  growth  of  this  science  in  its  engi- 
neering aspe'^t  from  the  days  of  Watt — himself  in  the  first 
instance  a  physicist — who  invented  the  condenser,  expansive 
working,  and  the  indicator;  through  Oarnot,  who  introduced 
the  idea  of  the  reversible  cycle  and  by  implication  discovered 
the  second  law  of  thermodynamics  without  quite  knowing 
the  first;  Clapeyn,  a  mathematician  as  well  as  engineer,  who 
showed  how  Carnot's  ideas  could  be  applied  in  practice; 
Joule,  who  discovered  the  first  law  of  thermodynamics;  to 
Kelvin,  who.  as  Sir  William  Thomson,  in  L'-iSO  finally  solved 
all  doubts  and  difficulties,  showed  that  the  conclusions  of 
Carnot  and  Joule  were  in  perfect  accord,  and  roared  on  the 
basis  of  both  a  complete  science  of  energy,  which,  with 
amazing  generality  and  power  he  fertilised  all  fields  of  physi- 
cal action,  flooding  all  with  light.  On  parallel,  but  equally 
individual  lines,  ccme  the  work  of  Clausius  and  Rankinc;  all 
founders  and  master  builders. 

It  was  in  their  attempts  to  create  a  thermodynamical,  yet 
practical,  scale  of  absolute  temperature  that  Joule  aii'' 
Thomson  iiiiide  their  famou-'  experiments  on  the  passage  of 
I  gases  through  a  porous  plug.  The  discovery  of  a  small,  out- 
sta;  ding  cix)ling  effect  and  the  subsequent  application  of  the 
theory  of  regeneration  (also  used  by  Stirling  in  heat-engines 
and  Siemens  in  furnaces)  enabled  I  inde.  OlMni^e  ;ind  others, 
by  liquefying  the  most  refractory  gases,  to  build  up  a  great 
industry,  in  which  the  constituents  of  the  ::tni(isnherr  yv 
separated,  the  oxygen  put  to  various  industrial  and  medical 
uses,  the  nitrogen  used  in  the  manufacture  of  fertilisers  and 
yaluable  products,  such  as  argon  and  helium,  also  i.'JoUited. 
Prom  the  same  fundamental  inve.'ftigntions^  in  thermo- 
dynamics have  arisen  the  important  processes  ui  refrigeration 


—first  suggested  by  Thomson  in  1847— processes  which  now 
make  a  continuous  appeal,  not  only  to  thermo-dynamics,  but 
to  the  results  of  researches  in  thermal  insulation,  convection, 
radiation,  and   hygrometry. 

Passing  briefly  over  the  physical  problems  concerned  with 
the  development  of  the  internal  combustion  engine — which, 
by  the  way,  made  aviation  jjossible— Sir  Alfred  Ewing  dwelt 
on  the  importance  to  the  engineer  of  a  knowledge  of  the 
properties  of  steam,  which  we  owe  primarily  to  the  pioneer 
physical  researches  of  Itegnault,  later  theoretical  work  on  the 
properties  of  fluids — the  idea  of  "total  heat"  and  "free 
energy,"  and  the  potfmtial  functions  of  Willard  Oibba — and 
finally,  the  remarkable  work  of  Prof.  Callendar,  whoee 
characteristic  equation  for  steam  and  experimental  tablee 
have  been  indispensable  in  formulating  a  correct  theory  of  the 
steam  turbine.  The  invention  of  that  machine  by  Sir  Charles 
Parsons  was  itself  but  an  attempt  to  bring  Camot'e  engines, 
or,  in  other  words,  complete  reversibility,  impossible  in  the 
reciprocating  engine,  nearer  to  reality,  and  it  has  revolu- 
tionised steam  engineering. 

Most  of  this  splendid  work  was  the  achievement  of  the 
great  Victorians,  whom  it  is  now  the  fashion  to  disparage 
in  certain  quarters.  But  there  are  giants  still,  concluded  the 
lecturer.  The  present  age  is  witnessing  a  wonderful  efflor- 
e.scence  in  physics.  These  new  discoveries  and  new  concsep- 
tions  will  in  time  also  find  their  places  in  an  ordered  scheme, 
and  in  their  turn  will  inspire  the  engineers  whose  business  it 
will  be  to  mini-ster  to  generations  yet  unborn. 
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18,238.     "  Electro-mechanical       lamps      (or       velocipedes. 
July  ard. 

18.245.  "  .Amplification    and    transmission  of  sound    wav.js 
boc.   Coupleux  Krires.     July  3rd.     (France,  July   7th,  1921.) 

18.246.  "  Sparking    plug."     H.    G.    Kardoc.     July     »rd. 

18,248.  "  Commutator  dynamo-electric  machines."  P.  C.  Rushen  (Semens 
Schuckertwerke).     July   3rd.  .   „    ,    ,  .    ». 

18,219.  "  Vehicle  head  lamps,  &c."  H.  F.  Jzoon  and  D.  Lely  and  Nsara- 
lcx>zc'   Vennootschap   Philips'   Gloeilanipen  tabriken.     July  3rd. 

18  2.'>2  "  Reeulatinc  devices  for  electric  installations."  Elablissementj  De 
Dion  Bouton   sSc.  Anon.     July   3rd.     (France,   July   30th.   1321.) 

IS  257  "  Safety  device  lor  arresting  trolley  wire  and  automatically  r«- 
.idiusling   trolley    thereto."     E.     E.    Mathers.     July    1th. 

18  278.     "Electrically-heated     furnaces."     J.     Armstrong.     July    4Ui. 

18,283.     "Electric    lamp      holders."      G.    O.     Donovan     and     \\ .     Donovap. 

^"18,284.'  "  Electric  lamp  holders."  G.  O.  Donovan  and  W.  Donovan. 
July  4th.  ,        •  ■  ... 

18,310.  "  Arrangement  for  making  connection  to  electricity  meters. 
Landis   and   Gyr  Akl.   Ges.     July  Itn.     (Switzerland     July   5th     1S21.) 

18,321.  "  Undirectional  current.carrying  devices.  Westinslhouse  Brake  a«l 
Saxby    Signal  Co.,   Ltd.     July   4th.     (United  States     March    ,th 

18  323.     "  Wireless   telcgraohy   apparatus."     A.    H,  S.    Mactallum.     Jul.   4th. 

18.327.  "Relays."     S.     hi.     Day      July    4th 

18.328.  "Colliery    trams,     S:c."     T.     Rees.     July    4th 

18  337.  "  Illuminated  advertising  devices."  A.  Wuillemin.  July  llh. 
(Swi'tz.-rland,    July    4th,    1921.) 

18  354      "Thermionic    vacuum    tubes."     H.  J.   van   der  Bijl.     July   4tb. 

16358.  "  Electrical  heating  devices."  British  Thomson-Houston  Co.,  Ltd. 
(G,ner:.l    Electric  Co.).     July  4th.  ,-,        ■       r-  i  ,a 

18  359  "Loaded  signalling  conductors."  Western  tlectric  t.o.,  l-ta. 
Julv'  4th.     (United    States,    August     16th.    1921.)  ,,,..,  .    .-,_ 

18,379.     "Electric   controller."     W.  Schwagermann  and   Ward  Leonard    tiec- 

'"l8,380'.  ""Rheostat."  A.  E.  Waller  and  Ward  Leonard  Electric  Co.  July 
'is  384  "  Appliance  (or  attaching  shades  to  holders  ol  electric  light  fittings." 
A     r.  Dunkinson  and  Jones  Hast  &  Co.,   Ltd.     July  4th.  ,   ,      ,,. 

18,414.     "  Electric    trans^lission    systems.      „A.    M-   Taylon     July    Sth. 

18,119.  "Coin  released  electricity  meters."  P.  F.  t.  Major,  G.  N.  Miles 
.114  C.  C.  Smith.     July  Sth.  „  . 

18  1"'      "  Sparking    plug   tester."    C.    H.   Mitchell.     July   5lh. 

IsilSs!     "  Printing    telegraphs."     A.    Gordon   and    Siemens  Bros.   4  Co.,   Ltd. 

^"iS.m     "  Sparking  plugs."     E.    E.   E.    Doue      July  5th.  w„rt,„„„ 

18,4lil.     "  Electric    incandescent  lamps  and    holders  therefor.        H.    WorWm.in. 

'"iMM,'    "Rheostat."     L.    Kebler  and    Ward   Leonard   Electric    Co.     J"'?  S'h- 
is  185.     "Storage   battery  containers."    R.    E.    Beswick   and    Fullers  United 

l-I.Htric    Works,   Ltd.     July  Sth.  .       ^  .    „     t     ..j 

18,486.     "Electric   lamps."     F.di.son   Swan   Electric    l  o.,    Ltd.,  and    P.    Freed- 

nlan.     July  5th.  ..,•„,.  ^ 

18,.-.(K).    "Telephonic      systems."        International      tallophone      Corporation. 

"l8.i)l.'  "Control  o(  wireless  amplifying  apparatus."  C.  F.  Elwell.  Ltd., 
and  B.   E.  G.  Mittell.     July  Sth.  „ 

18.505.  "  Spark  gaps  for  ignition  systems  ol  intcrnlUombustion  engines. 
F.   R.   F.  Ramsay.     July  6lh.  .....  i  .1. 

18,507.    "  Electric    battery    incandescent   lamp   set.       W.    A.    Kimpton.     juit 

'\h.SSfl.    "  Electric  door   bell."    T.Hewitt.     July  6th 
18,r,19.     "  Electric  switches."     H.    W.  Cox.     July  6lh. 
18,.562.     "Bayonet   holders   (or    electric    incandescent   lamps.       t.    1-      K.ims- 

"iV.'ifi?.     "Welding    electrode."     Elyria    Iron    .V  Steel    Co.    and   A.   K     Whii». 

^"l8  5?2.'  "Telephone  Iransmillers."  Western  Electric  Co..  Ltd.  Jul.  ilk. 
(Uni'ted'States.   October  3rd.   1921.)         „     „     ^      ^      .  ■    1     «,k 

1S,.180.     "High   electrical   resistances."     H.   St.   G.   Anson.     J.ily  «th. 

18  583  "  Me.nns  for  m.iking  selective  call  sifnals."  Soc.  Francaije  fc.j««o 
Elerlrique.     July  6th.     (France,  August   19th,  1921.)  ,,,.,_ 

18,587.  "  Metallic  »apour  lamp*.^'  P.  Eversheim.  July  !-th  (l.ei~-nT, 
Julv   lOlh,  1920.) 

18.609.     "  Telephone   rcceivera.*'    S.  G.   Brown.     July  oth. 

18,613.     "  Wireless    receiving    and     transmitting    Mts."     G      K      FicM      JulT 

18.615.     "El.vtrolylic    anti<ocrosion    systems."     A.   S.    Gush.     July    «t*    .       ^ 
18,623.     "Device    lor    »«•    whe»   Miting    contact    poinlk   «f    mi«aoeto».    *c. 
C.   I).  G.   Franklin.     July  7lh. 
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IS^^Ui.  *■  Device  ior  carrying  armoured  electric  cables  in  underground 
worfciiif^.*'     A.  Leitcfc.     }u\f  7th. 

!«,«».     ••  Electric    pianoft"    K.   C.    Griffen.     July  7lh. 

IS,649.     ••  Homopol.ir    manors   or    gener.ilors."     H.  J.   Boardman.     July    7th. 

IS.CTS.  •'  Cryatal  deUttors  (or  wireless  telegraphy,  &c."  T.  W.  Hardv 
aai  W.  G.  Uole.     July  7tk. 

ia.680.     •' WirekM  receiving   sets."     F.  Collyer  and  A.   de   Solla.     July  7tli. 

ld^49E2.  "  Insulating  devices  (or  wireless  installations."  S.  L.  Forbes. 
Jul,  7tfc. 

I!i,S33.  "  lasulaling  devices  lor  wireless  installations."  A.  Coulduell  and 
S.  L.  ForbcE.     July  "ih. 

if^tSiH.  "  Electric  heating  devices."  llrilish  Thomson-Houston  Co.,  Ltd. 
(t»cncral    Electric  Co.).     July  7th. 

1S.709.     "Metallic    vapour    lamp."     P.   Kversheim.     July   7th. 

18,728.  "Electric  switches.  &c."  D.  R.  Davies  and  Mctropolit.in-Vickers 
Ucctrical  Co..   Ltd      July  7th. 

m.733.  "  Dynamo  electric  machines."  C.  A.  Juhlin  and  Metropolitan- 
Nickers   Electrical  Co.,    Ud.     July  7lh. 

18,724.  "  Rl.-^lric  motor  converter  substations."  Metropolitan-X'ickers  Elec- 
Irical  (30..  Ltd.,   T.  W.   RoM  and  C.   Ryder.     Julv  7th. 

18.T34.  "  Dynamo  regulator."  F.  H.  Bullinger  and  Ward  Leonard  Elec- 
tric Co.    July  7th. 

18.735.  "  Electric  resistance  device."  .\.  E  Waller  and  Ward  Leonard 
Electric  Co.    July  7th. 

18.73«.  "Automatic  controller."  I-  11.  Bullirgcr  and  Ward  Leonard 
Electric  Co.     July  7th. 

IB,r31.    "  Rheostat."    G.  W.    Camp    and   Ward    Leonard   Electric   Co.    Julv 

ri*. 

1«.<38.     "  Rheostat  "     L.   Kebler  and    Ward    Leonard   Electric  Co.     July   Tth. 
1S.740-    "  Anodes  for   forming  percompounds."    G-  Baum.     July   7th. 
18,712.     "Electric   measuring    instruments."     T.    Mather.     Julv   8th. 
18,748.     "  Renewal.    &c..    filaments    in    thermionic   valves."    A.    H.    S.    Cole- 
brooke  and   W.  A.  Williams.     Julv  8th. 

18.763.     "  Electric   resistance  switches    and    motor  starters."     S.    Slack.     Julv 


8tb. 


W.   S.   Gibson,   T.  Stark 


18,776.     "  Carbon   holders   (or  electric    arc    1 
and   B.  Udall.    July  8lh. 

18,792.  "  Electrically-heated  devices."  British  Thomson-Houston  Co.,  Ltd. 
(International  General   Electric  Co.    Inc.).     July  8th. 

18,816.  "  Signalling  devices  for  motor  vehicles."  M.  A.  E.  Dixon.  Julv 
lONi. 

18.830.     "  Electricallv-operated  clutch."     T.   Abel.     July  10th. 

lS,83a.     "  Electric  conduits."     W.   Lumb.     July  10th. 

18.838.    "Carbon    holders   tor  arc    lamps."    J.   E.    Phillips.     July    10th. 

18,851.  "  Demagnetiser  for  use  with  direct-current  electricity."  A.  Holling- 
worth.     July    10th. 

18.873.  "  Automatic  electric  switching  device."  R.  Magerle.  July  Iflth. 
(.■Austria.    July  Slst.   1921.) 

18,886.  "  Electrically-propelled  vehicles."  J.  E.  Hamilton  and  Industrial 
Appliances,    Ltd.     July    lOlh. 

18,888.  "  Recording  instruments."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric    Co.V     Julv    10th. 

18,693.     "  Retinoscopic    lamp."     E.    Seymour.     July    10th. 

18.916.  "  Apparatus  for  inspection  and  control  of  sparking  plugs."  Soc. 
Anon   des   Aeroplanes  G.  Voisin.     Julv   10th.     (France.  July  11th.  1921.) 

18.917.  "  Cathodes  of  electric  discharge  tubes."  Ges.  fiir  Drahtlose  Tele- 
graphic.   July  10th.     ('Germany.    July    11th,    1921.) 

18,919.     "  Electric    signalling."     N.    P.    Hinton.     Julv    10th. 
18.923.     "  Electric    signalling."     F.    E.     Pernot.     July    10th. 
18,£Q8.     "  Process    for    electrolysis  of  zinciferous  materials."        F.    Hansgirg. 
July   lOth. 

18.931.  "  Combined  locking  apparatus  for  distributing  switch  of  electric 
lighting  installations  (or  motor  cars,"  Scintilla.  July  10th.  (Switzerland, 
July  9th,   1921.) 

18.932.  "  Spring  electro-magnet  armatures  for  electrical  vibration  regu- 
lators."   Scintilla.    Julv      lOlh.     (Switzerland.     July    2«th.    1921.) 

18.933.  "  Arrangements  for  intensifying  ignition  apparatus  spark  o(  mag- 
nrtn   ignition."    Scintilla.     July    lOth.     (Switzerland,   July    23rd,    1921.) 

18,935.  "  Amplifiers."  A.  Benoit  and  H.  H.  Duchesne  and  J.  L.  Mathieu. 
July  lOLh. 

18,948.  "Automatic  scK-cleaning  sparking  plug."  T.  J.  Spidv  and  G. 
Thursbv.     July    11th. 

18.96i.     "  Electric  switches  for  motor  vehicles,  &c."     A.  G.  Fenn.     July  11th. 

18,9«S.  "  Electrical  control  gear."  R.  H.  Barbour  and  J.  R.  Walton. 
July  Ilth. 

18.982.  "  Variable  resistance  for  filament  circuits  of  thermionic  valves. 
&c."    V.  Aki»ler.    July  11th. 

16,384.  "  0.\y-acetylene  and  electricity  burning  resisting  material."  C. 
Clarke  and    A.  C.  Jamieson.     July    11th." 

18.969.     "  Electric    terminals."     H.    Rottenburg.     Julv    11th. 

19.004.     "Thermionic    valves,    &c."     W.    J.    Polyblank.     Julv    Uth. 

19.012.     "  X-ray   dose  meter."     M.  A.  Codd    and    X^ays,  Ltd.     July  11th. 

19,02l.  "  Automatic  reclosing  electric  circuit  interrupters."  Metropolitan- 
Vickers  Electrical  Co..  Ltd.  Julv  11th.  (United  States.  September  16th. 
1921.) 

19.024.  "  Apparatus  (or  producing  induced  electric  currents."  R-  J.  T 
Jefferson.     July    11th. 

ri.02fi.    "Method  o(   cooling   electric    m.achines."    H.    Klug.    Julv   11th. 

l'i.030.     "  Electric   switch."     J.    B.    McDowell.     July    Uth. 

19.033.  "  Thermal  switch  adaptor  or  coupling  for  incandescent  electric 
la.iips."     F.    H.    Eeles.     July    11th. 

19.040.  "Telegraph  systems."  Western  Union  Telegraph  Co.  July  Uth. 
(Initcd    States,    April    28th.) 

19,0^.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).    July  Uth. 

19.044.  "  Automatic  safety  device  for  electric  Connections."  J.  Hoffmann. 
Julv  Uth. 

19.060.  "  Electrical  switching  apparatus."  Siemens  and  Halskc  .\kt.  Ges. 
Julv    11th.     (Germany,    September   13th.   1921.) 

19.063.  "  Recording  of  sound  records."  Metal  Recording  Disc  Co..  Inc., 
»n.l  A.  E.  White.    July  Uth. 

19.088.  "Tuning  control  devices  (or  wireless  receiving  sets,  &c.'  C.  B. 
y--tok.    July   12th. 

19.069.    "  Electric   ligliting   systems."    W.    Brooke.    July    12th. 

19.110.    "Trolleys  for  electric  tramways."    F.  Mrl-oughlin.    Julv  12th. 

19.113.  "  Trinde  valve  vacuum  tubes."  A.  S.  Cachemaille  (Weslinghousc 
i;i..rtr!c    and    Manufacturing    Co.).     Julv    12th. 

19.115.  "  Wireless  tuning  coils."  II  W.  Headland  and  Headland  and 
Headland.    July  12th. 

19,123.    "  Electric   controllers."    R.   Amberton.    July  12th. 

I9.1i';.     "  Ignition  systems."     M.   Mallory.     July   12lh. 

19.126.  "  Apn.uratus  lor  testing  spark  plugs  and  ignition  circuits."  S. 
<  <«per.    Julv   12lh. 

19.142.  "  Liquid-cooled  electrical  apnaratus."  British  Thomson-Houston 
To.,   Ltd.   (General   Electric  Co.).     July   12th. 

19.143.  "  Dynamo  electric  machines."  British  Thomson-Houston  Co..  Ltd. 
(General    Electric  Co.).     (July    12th. 

19.144.  "  Electric  induction  apparatus."  British  Thomson-Houston  Co.. 
I.ld     (General    Ekvtric    Co.).     Julv   ]2lh. 

19  170.  "  Reception  and  amplification  of  radio-telegraphic  signals."  Ges. 
(or    nrahllose    Telegraphie.     July    12th.     (Germany.    July   13th,    1921.) 

19  T74.  "  Electrical  and  thermal  insulator  and  process  of  manufacture 
thereof."     A.   A.   Samuel.     Julv  12lh.     (Fr«nce.   August   Isl.   1921.) 

19.183.  "  Electric  mulliolex  communication."  T.  Oguti.  July  12lh. 
(lapan,  December  Uth,  1921.) 

19.186.  "  Illuminating  devices."  University  o(  Dayton  Society  o(  Mary. 
July    lath. 

19  187  "  Illuminating  devices."  A.  R.  While  (Unirersit)  o(  Dayton  Society 
.1   iimry).     July  lath. 


19.197.     "  Manufacture  o(  tungsten."     E.  N.  Craig,  Durvko    Ltd..  and   R    E 
Pearson.     July   12th. 

19.244.     "  Electric   switches."     S.    Milburn.     July   13th. 

19.251.     "  Control    circuits."     Western    Electric   Co  ,     Ltd.    (Weatera    Electric 
Co.,    Inc.).     July    13th. 

19.259.     "  bell-slaricrs    (or    motor    vehicles."    M.    Evans.     Julv    13tk. 

19.2(H.     "Sparking   plugs."     M.    Bailly.     July    13th. 

19,277.     "  Resistance    control    devices."     Igranic    Electric    Co.,    Ltd.    (Cutler- 
Hammar    Manulacturing    Co.).     July    13th. 

19,279.     "  Automatic    reclosing     circuit-breaker    systems."     British    Thomsoa,- 
Houston  Co..  Ltd.  (General   Electric  Co.).     July  13th. 

19,284.     "  .Apparatus    for    recording,      reproducing,      and      obliterating    sound, 
waves   in    telephony.  &c."     K.   H.   Smith.    July    13th. 

19,304.     "  Coil-holdors   for    wireless    telegraphy,   &c."     H.    L.    Thomas.    July. 
13th. 

19,:»C.     "  Electric  ignition    in   explosion  motors."     E.  ton   Lepel.     July    13th. 
(Germany.   July  21st,   1921.) 

19,307.     "  Telephone  systems."     Siemens    and    Halske    Akt.    Ges.     Julv   13th. 
(Germany,   July   13th,  1921.) 

19.334.     "  Coil    mountings    for   wireless   telegraphy,    S.x."     A.    W.     Knight. 
Julv   Uth. 

19,344.     "  Electric  furnaces."     F.   I.  A.   T.    Soc.    Anon.        Jult    14th.       (Italy, 
December  23rd,   1921.) 

19,357.     ".Appliance    for    heating    liquid    electrically."     C,    A.    Morton.     July 
Uth. 

19,370.     "Sparking    plugs."     E.    J.    Buckingham.     July    14th. 

19.433.  "Automatic    exchange    telephone    apparatus."     W.    Stott,    Telephone- 
Manuf.icturing   Co.,    Ltd..    and    A.   F.   Ward.     July    Uth. 

19.434.  "  Automatic    exchange    telephone    appairatus."     W.    Stott,    Telephon* 
Manufacturing  Co.,    Ltd.,  and    A.    F.    Ward.     July   14th. 

19.435.  "  Automatic    telephone    systems."     W.     Stott.     Telephone     Manufac- 
turing Co..   Ltd.,  and  A.    F.  Ward.     July   14th. 

19.4.30.     "Automatic    exchange    telephone    apparatus."     W.    Stott,    Telephone 
Manufacturing    Co.,    Ltd.,    and    A.    F.    Ward.     July    14lh. 


PUBLISHED     SPECIFICATIONS. 


numbers    in   parentheses    are    th 
printed   and   abridged,  and   all 


under    which    the  specifications  will 
sequent    proceedings    will    be  taken. 


34.290.  "  Diaphragms  o(  sound-recording  and  reprmlucing  instruments." 
W.   E.  Clifton,  J.  S.    Ewart,   and  Cliftophonc,    Ltd.     June   3rd,    1921.     (181,142.). 

xsax. 

3,709.  "  Wireless  telegraph  calling  or  alarm  devices."  T.  D.  Parkin. 
January   31st.   1921.     (Cognate   application,  24,652/21.)     (182,155.) 

6,868.  "  Eleccrical  apparatus  for  producing  at  a  distance  indications  of. 
the  rotation  and  direction  thereof  ot  rotatable  shafting  and  the  like,  par- 
ticularly propeller  shalts  of  ships."  Mechans,  Ltd.,  and  H.  Mcchan.  March- 
2nd,  1921.     (182,161.) 

8,730.  "  Means  for  generating  continuous  electric  oscillations."  C.  S.  Agat» 
and    r.    W.   Williams.     .March  21st,  1921.     (182,168.) 

9,125.  "  Electromagnets."  Relay  Automatic  Telephone  Co.,  Ltd.,  and  W. 
D.    Edwards.     March  25th,   1921.     (182,184.) 

9,176.  "  Holders  for  electric  lamps."  G.  E.  T.ite  and  F.  O.  Monkhouse.. 
March    24th,    1921.     (182,194.) 

9,188.  "  Method  and  means  for  regulating  the  degr<e  o(  vacuum  in  X-ray 
tubes."  Sir  H.  Jackson,  A.  J.  Philpot,  and  Britisli  .Scientific  Instrument  Re- 
search   Association.     March     24th,    1921.     (182,195.) 

9,322.  "  Electric  dry  battery  cells."  Dr.  A.  Aron.  March  29th,  1920. 
(I(i0,8()7.) 

9,552.  "  Wireless  telephony."  R.  Whiddinglun.  M.irch  31st,  1921. 
(182,218.) 

9,634.  "  Process  for  producing  combined  records  o(  optical  images  and 
sound  vibrations."  E.  Reisz.  September  22nd-,  1920.  (Patent  of  addition. 
not   granted.)     (169,424.) 

10,057.  "  Liquid  electric  controller."  R.  F.  Baerlocher.  .April  5th,  1921. 
(182,227.) 

10,181.  "  High-frequency  telephone  systems."  Ges.  fur  Drahtlose  'Tele- 
graphic.    April    9ih,    1920.     (161,521.) 

11,312.  "  Telephone  repeaters."  Western  Electric  Co.,  Ltd.  ^Western- 
Electric   Co..    Inc.).     April   19th,   1921.     (182,244.) 

11,877.  "  Means  for  heating  the  filaments  of  thermionic  devices."  Ges.  fur 
Drahtlose   Telegraphic.     April    24th,    1920.     (162.288.) 

11,879.     "  Stethoscopic   appliances    (or  detecting   faint  sounds  or  for    reducing, 
the  intensity  of  transmitted  sounds."     J.  A.  Scharf.     July  16th.  1920.     (106,512> 
11,945.     "  Electrically-heated     vaporizer     for     internal-combustion     engines." 
V.  J.  Reed  and  J.  S.  Reed.     April  26th,   1921.     (162,253.) 

11,981.  "  Electro-pneumatic  relays  for  organs  and  like  instruments."  J.  H. 
Crompton.     April    26th,    1921.     (182.254.) 

12.174.  "  Train-control  systems  and  time-clement  devices  for  use  there- 
with." Automatic  Telephone  Manufacturing  Co.,  Ltd.,  A.  E.  Hudd,  and- 
A.    F.    Bound.    April    28th,    1921.     (Addition    to    175,733.)     (182,259.) 

12,240.  "  Means  for  mounting  and  driving  dynamn-eleci/c  machines  u.sed 
with  internal  combustion  engines.-"  J.  White.  April  28th,  1921.  (Cognate 
application    24,035/21.)     (182,260.) 

13,730.  "  Apparatus  for  healint-  (iirpini.s  and  the  like  by  electricity."" 
Dagobcrt.    Timar&Co.     Deceinl..  ,    I'Jn  I,    n.'ii,     (173,468.) 

14,206.     "Sockets    for  electric    Iri;.  l;      ..li    Thomson-Houston    Co.,    Ltd. 

(General    Electric    Co.).     May21si,    l;'_'l         I   .-17:1.) 

14,442.  "  Electro-magnctic  luni,-Ji..i,.r.^_  .,!■.  ilch."  G.  Matt.  May  24th, 
1921.     (182,282.) 

14,563  "  .\-rav  apparatus."  British  Thomson-Houston  Co.,  Ltd.  (Generaf 
Electric    Co.).     May   25th,   1921.    (182,287.) 

17,338.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General- 
Electric  Co.).    June   25th,   1921.     (162,315.) 

17,676.     "  .Shauc-retaining    ring    for  eleclic    lamp   sockets."     II.    H.    Bennett. 

June  29th.    1921.     (182,317.) 

17,802.     "  Electrical    insulators."    G.   V.    Twiss.     June    30th.    1921.     (182,321.) 

18,800.     "  Control     systems    and    apparatus    lor     air      compressors."      British 

Thomson-Houston  Co.,"  Ltd.  (General  Electric  Co.).    July  12th,  1921.     (182,333.)' 

19,3.50.    "  Electrical    control  systems."    R.   Brooks    and   Metropolitan-Vickera 

Electrical  Co.,  Ltd.    July  18th,"  1921.     (162,336.) 

19,942.  "  .-.lectric  cables."  L.  R.  Lee.  Julv  25th,  1921.  (Addition  to 
164,905.)     (K2..339.) 

19,947.  "  Electric  cables."  L.  R.  Lee.  July  25th,  1921.  (.Addition  to- 
164,965.1     (182  ;.4;).'. 

21,106.     "  ElciTically-operated     indicators."     S.     Webb.     August     9th, 
(162,348.) 

21,109.    "  Elcc'ricnlly-operated    indic 
(182,349.) 

21,864.    "  Saletv   systems   for    electric    networks."    Naamlooze   Vennootscha^ 
Liin    Protecte    .M.aais'-n..'i-)ij    Tot    Exploitatie  van    Electrotechnische 
Octrooien.     Sepler^ber    Uilh,   1920.     (169.149.) 

23,.594.     "  Miners'  -l.ctric   safety   la 
(Patent   of  addition  not  granted.)     (182,364.) 

1S22. 

2,479.    "  Ignition   devices  for  internal  coi 
GcE.    January   SOtk.  1921.     (174,633.) 


S.    Webb.        August    9th,    1921. 

sotscha^ 
Andere 

'a.   P    Ford.     September  5th,   1921. 
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THE    COLLECTION    OF    FOREIGN 
TRADE     INFORMATION. 


Trade  journals  which  make  special  efforts  to  keep  their 
readers  acquainted  with  the  state  of  affairs  in  overseas 
countries  should  be  systematically  studied  by  the  mem- 
bers of  manufacturers'  and  traders'  staffs  who  are 
appointed  to  collect  information  likely  to  help  in  the 
expansion  of  export  trade.  First,  it  is  important  to 
know  what  publications  to  include  for  the  purpose  of 
making  a  useful  search  ;  secondly,  the  study  should  be 
made  by  a  representative  who  has  his  (or  her)  wits  about 
him  and  who  has  sufficient  imagination,  either  devel- 
oped or  capable  of  development,  to  understand  tlie  possi- 
bilities of  his  work.  But  in  our  view  the  right  papers 
and  the  suitable  representative  are  not  more  essential 
than  is  a  thoroughly  sound  method  of  recording  the 
material  to  render  it  available  for  ready  reference  by 
the  departments  desiring  to  make  practical  use  of  it. 

There  are  several  (qualities  going  to  stamp  a  journal 
as  a  suitable  one  to  include  in  such  a  collection.  One 
with  local  and  circumscribed  interests  can  liardly  be 
expected  to  have  a  vision  of  world  affairs  and  large 
requirements.  The  student  will  not  have  to  peruse  many 
copies  of  a  given  publication  in  order  to  know  whether 
he  can  afford  to  omit  it  from  his  list.  There  are  journals 
whose  foreign  trade  reputation  has  long  been  known, 
sij  that  they  go  on  the  list  as  a  matter  of  course ;  each 
number  bears  the  evidence  that,  as  the  result  of  lengthy 
experience  and  organisation,  the  journal's  contents  and 
advertisements  have  gathered  about  it  a  multitude  of 
regular  readers  of  the  purchasing  or  specifying  classes 
in  various  parts  of  the  world.  And  this  reading  con- 
nection brings  to  the  editors  of  such  journals  much  inter- 
esting matter  for  which  they  are  always  grateful : 
indeed,  few  things  are  more  gratifying  to  those  con- 
nected with  the  trade  Press  than  the  cordiality  of  the 
relationship  between  themselves  and  their  foreign 
correspondents.  The  Electrical  Review  is  always 
delighted  when  its  overseas  readers  address  its  editors 
regarding  the  problems  with  which  they  are  confronted 
in  connection  with  their  special  operations  or  under- 
takings— perhaps  more  of  them  will  take  note  of  this 
circumstance ! 

When  we  know  where  to  find  useful  information  we 
have  to  extract  and  suitably  classify  and  record 
it.  There  are  big  electrical  manufacturing  con- 
cerns which  are  not  content  witli  the  mere  blue- 
pencilling  of  a  paragraph  or  article,  leaving  a  pile  of 
marked  journals  to  accumulate  in  the  hope  that  they 
will  receive  somebody's  attention  at  a  convenient  season. 
Thev  make  a  practice  of  having  everything  cut  out  and 
pasted  on  cards  for  handy  reference  and  classificatioii. 
perhaps,  say,  according  to  country  or  kind  of  product. 
When  they  contemplate  new  activities,  say,  in  .Austra- 
lia, in  China,  or  in  France  or  Italy,  they  know  just 
where  to  look  for  all  that  has  been  brought  together 
relating  to  the  position  of  that  market  .and  tlie  character 
of  its  requirements.  Some  of  the  material  thus  coUecteti 
has  to  be  used  at  once  while  the  news  is  hot — such,  for 
exiimple,  as  open  contracts  calling  for  the  obtaining  of 
specifications  and  the  preparation  of  tenders :  other 
relates  to  the  cost  of  living  or  conditions  generally  which 
form  an  approximate  guide  in  arranging  for  the  accom- 
modation of  representatives  visiting  such  fields  either 
temporarily  bent  on  preliminary  survey  work,  or  for 
a  period  of  years  as  an  active  business  cultivating  agent, 
or  again  as  a  constructional  employ<^  on   a   particular 
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contract;  other  infoiDiatiou  includes  indications  oi 
coming  large  general  and  electrical  development  schemes 
— matters  which  may  be  interesting  to-morrow  or  may 
not  be  of  practical  value  until  next  year  or  the  year 
after.  Whenever  required,  it  can  be  referred  to  conve- 
niently and  profitably  if  it  is  brought  together  suitably. 
We  commend  the  importance  of  this  matter  to  the 
notice  of  manufacturers  and  their  staffs  who  desire  to 
render  their  foreign  trade  intelligence  service  efficient. 
The  trade  Press  in  various  cases  regards  it  as  one  of  its 
special  duties  and  privileges  to  assist  British  foreign 
trade  espansion  by  the  collection  and  publication  of 
information  of  the  class  mentioned,  and  it  invites  manu- 
facturing and  trading  concerns  to  make  full  use  of  what 
it  places  at  their  disposal. 


Some  months  ago  there  came  to  hand 
.\  Proposed  in  the  ordinary  course,  just  as  we  re- 
"Christian  Order  ceive  hundreds  of  other  matters  for 
of  Industry."  comment,  a  prospectus  of  the  National 
Movement  towards  a  Christian  Order  of 
Industry  and  Commerce,  which  was  about  to  start  opera- 
tions. Its  founders  wer3  obviously  men  of  lofty  ideals 
and  great  ambitions  who  quailed  not  before  the  immen- 
sity of  the  task  they  had  set  themselves.  We  ventured  to 
comment  upon  the  scheme  generally,  primarily  with  the 
desire  of  encouraging  readers  to  study  for  themselves  the 
proposition  that,  other  things  having  failed  to  produce 
a  perfect  industrial  atmosphere,  much  less  a  state  or 
conscience,  it  was  desirable  to  concentrate  upon  the 
application  of  the  cardinal  principles  of  Christianity  as 
the  means  by  which  industrial  and  commercial  life 
might  be  purified  and  uplifted.  As  we  have  had  very 
lengthy  experience  as  editors,  we  were  not  perturbed  to 
find  that  our  comments  were  very  variously  received. 
They  excited  suspicion  from  a  writer  in  a  labour  paper, 
and  we  were  both  amused  and  surprised  at  his  suggestion 
that  the  "  F.B.I."  as  representing  Big  Business  was 
behind  "  this  latest  move  "  to  force  the  workers  back  to 
the  conditions  of  1908  !  We  were  accused  by  one  corre- 
spondent of  taking  up  a  patronising  attitude  toward  the 
movement,  yet  we  were  heartily  thanked  by  others  who 
were  directly  interested  in  the  organisation  itself  !  The 
letters  of  several  correspondents  who  desired  to  give  an 
immediately  practical  turn  to  the  discussion  by  exposing 
some  of  the  immoral  practices  existing  in  trade,  were 
published  in  our  pages.  Inasmuch  as  it  is  always  our 
wish  that  any  matter  with  which  we  deal  should  be  con- 
sidered from  every  standpoint,  we  welcomed  these  very 
diverse  views,  while  we  regretted  the  existence  of  the 
totally  unjustifiable  suspicion  referred  to  because  we  know 
how  large  a  factor  mutual  suspicion  has  been  in  prevent- 
ing the  promotion  of  mutual  co-operation.  If  we  return 
to  the  subject  now,  it  is  because  we  still  feel  that  the 
influence  of  Christian  principles  in  the  industries  and 
business  affairs  of  a  Christian  people  ought  to  be  more 
thoroughly  discussed  than  it  is,  though,  as  we  indicated 
earlier  in  the  year,  it  is  our  belief  that  the  leavening  in- 
fluence of  Christianity  is  operating  in  hundreds  ot  un- 
recognised ways  because  it  is  operating  freed  from  the 
objectionable  restrictions  and  shibboleths  of  orthodoxJ^ 
We  hold  no  brief  for  any  organisation  whatsoever  in  this 
n.atter,  whether  it  be  called  a  "  National  Movement  "  or 
whether  re<;ard  be  had  to  the  suspicion  of  "F.B.I." 
influence ;  but  our  present  comments  are  induced  by  the 
receipt  of  a  re-drafted  statement  that  has  been  issued  by 
the  National  Movement.  We  have  compared  it  with  the 
original  document,  and  find  that  the  early  enthusiasm 
has  slightly  waned.  For  instance,  it  has  abandoned 
men  and  women  from  "  the  profe.ssions  "  from  its  scope 
and  has  eliminated  "  professional  "  life  from  the 
branches  to  which  Christian  prin.-iples  should  be  applied 
by  the  efforts  of  the  Movement !  We  read  this  with  per- 
plexed thoufjiits— are  we  past  redemption  that  we  should 
be  cast  out?  or  is  it  that;  in  our  ranks  saints  pre- 
doininatef  Our  peace  of  mind  returns  as  we  proceed  to 
find   that  whereas  formerly  the  Movement   desired    "  to 


Lu-upcialc  with^men  and  women  of  goodwill  m  the  ranks 
of  labour,"  it  now  adds  "  and  in  other  departments  of 
national  life,  e.g.,  the  scientific  and  educational,"  which 
means  that  the  professional  element  in  life  is  really 
worthy,  after  all,  and  is  expected  to  swell  the  rallying 
throng  of  workers,  rather  than  to  be  cast  out.  How 
interesting  must  have  been  the  discussions  that  led  to 
this  re-drafting!  There  are  other  additions  and 
emendations  which  indicate  that  great  latitude  must  be 
shown  by  the  movement,  inasmuch  as  "  Christian  ideals 
may  find  expression  in  widely  differing  types  of  indus- 
trial polit}-."  There  are  important  contractions  of  aims 
which  unquestionably  were  too  widely  stated  in  the  days 
of  early  enthusiasm.  It  is  no  longer  felt  that  the  Move- 
ment can  set  up  a  Central  Inquiry  and  Information 
Bureau,  or  undertake  to  advise  professionally  upon 
schemes  for  the  applications  of  Christian  principles  into 
modern  business,  or  let  its  voice  be  heard  in  the  land  in- 
fluencing legislation  toward  the  end  for  which  it  is 
formed.  These  changes  are  all  for  the  better.  An  ideal 
is  of  little  value  unless  it  be  backed  with  enthusiasm,  but 
enthusiasm  may  beget  an  exaggerated  idea  of  what  is 
leasonably  attainable  and  may  overlook  the  fact  that 
Christian  principles  can  never  be  imposed  by  Act  of  Par- 
liament unless  the  race  be  Christian  fir.st — and  then 
legislation  might  be  unnecessary.  During  the  war  the 
lack  of  spiritual  ideals  was  generally  blamed  as  the  cause 
of  perverted  ambitions  which  brought  about  the  downfall 
of  Prussian  militarism.  Our  own  nation  recognised  the 
greater  need  for  such  ideals  here,  and  that  need  was 
expressed  by  many  who  are  now  silent  on  the  point. 
When  the  devil  was  sick  the  devil  a  monk  would  be,  &c. 
But  we  have  said  enough  to  stimulate  interest  in  the  re- 
statement issued  by  the  Movement,  and  our  readers  can, 
if  they  so  cjesire,  obtain  copies  of  the  literature  from  the 
Secretarv  at  24.  Great  Russell  Street.  London,  W.C.I. 


In  view  of  the  fact  that  there  is  little 
,\=ray  doubt  that  the  majority  of  the  X-ray    ' 

Protection.  installations  in  this  country  are  deficient 
from  the  jjoiut  of  view  of  safety,  and 
that  the  conditions  under  which  radium  workers  have 
to  carry  out  their  duties  are  often  calculated  ultimately, 
to  lead  to  detrimental  effects  on  the  operators,  it  is  not 
surprising  that  the  degree  of  protection  offered  by  the 
so-called  protective  appliances  used  by  X-ray  and  radium 
workers  has  excited  considerable  public  attention  and 
anxiety  recently. 

The  subject  is  of  special  importance,  because  the  early 
manifestation  of  visible  injuries  to  the  superficial  tissues, 
which  may  result  in  permanent  damage,  or  the  derange- 
ment of  internal  organs  and  changes  in  the  blood,  whicft 
result  from  over  exposure,  is  often  unrecognised.  More- 
over, in  view  of  the  varying  susceptibilities  of  workers 
to  radiation,  even  periodic  tests  upon  the  blood  of  the 
personnel  made  in  order  to  facilitate  the  recognition  at 
any  early  stage  of  anj'  changes  which  may  occur  therein 
do  not  always  meet  with  success,  inasmuch  as  in  the 
present  state  of  knowledge  it  is  difficult  to  decide  when 
small  variations  from  the  normal  blood-count  become 
significant.  It  is  thus  possible  for  serious  damage  to 
be  caused  to  the  worker  before  the  presence  of  any 
delitescent  effects  is  even  suspected. 

It  is  agreed,  however,  that  the  danger  of  over-exposure 
to  X-rays  and  radium  emanation  can  be  avoided  by  the 
provision  of  efficient  protective  measures  and  suitable 
working  conditions,  and  it  is  reassuring  to  note  that 
the  recommendations  contained  in  the  X-ray  and 
Kadium  Protection  Connnittee's  preliminarj'  report,  the 
contents  of  which  are  referred  to  in  some  detail  else- 
where in  this  issue,  are  being  widely  acted  upon,  and 
the  decision  of  the  National  Physical  Laboratory  to 
advise  on,  and  undertake  the  inspection  of,  X-ray  instal- 
lations on  request  is  welcomed  as  being  another  step  in 
the  right  direction.  Similar  inspection  facilities  are 
provided  by  the  N.P.L.  for  radium  workers,  and  a 
innnbiT  of  lidspituls  liave  already  availed  tlieiiiselves  of 
them. 


V. 
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Nevertliele.ss,  wliile  it  is  the  duty  of  those  in  cliarge 
of  X-ray  and  radium  departments  to  ensure  efficient 
)iio'tection  and  suitable  working  conditions  for  the  per- 
sonnel, and  although  it  is  believed  that  an  adequate 
ilL'j.Tce  nf  safety  would  re.sult  if  tlie  i'ei'omniendations  put 
forward  by  the  Committee  were  acted  ujion,  it  must  be 
empiiasised  that  everything  entirely  depends  upon  tlie 
loyal  co-operation  of  the  workers  themselves  in  following 
strix'tly  and  intelligently  the  piec.nitionary  measures 
outlined  for  their  Ijenefit. 


Among  the  many  (juestions  wliich 
The  F.B.I,  and  have  engaged  or  which  are  engaging 
Allied  Debts.  the  attention  of  the  Federation  of 
British  Industries,  tliat  of  allied  pri- 
vate claims  for  compensation  against  German}-  and  the 
problem  of  inter-Allied  debts  occupy  a  very  prominent 
position.  In  the  former  case  the  ([uestion  arose  as  a 
result  of  a  recent  application  made  by  Germany  for  a 
reduction  from  £2,000,000  to  i^.^OO.OOO  sterling  in  the 
amount  of  the  monthly  payment  to  the  Allies  Offices  of 
Compensation  (Debt  Offices),  which  was  fixed  by  the 
agreement  of  June  lOth,  1921.  The  Federation  ad- 
dressed a  letter  to  the  Board  of  Trade,  asking  that  in- 
structions might  be  given  to  the  British  representative 
on  the  Reparations  Commission  not  to  accede  to  the  Ger- 
man request,  as  a  reduction  in  the  amount  of  tiie  in- 
stalment would  result  in  further  delays  beyond  those 
already  occurring  in  the  settlement  of  claims  for  com- 
pensation by  British  firms.  When  the  representatives 
of  the  Allied  Debt  Offices  investigated  the  application 
last  week,  they  reached  the  conclusion  and  expressed  the 
unanimous  opinion  that  Germany  should  continue  to 
pay  her  fixed  monthly  instalment  owing  to  the  bad  faitli 
shown  by  the  German  Government  in  the  matter  of 
Allied  debts  in  Germany.  As  a  consequence  of  this 
unanimity,  M.  Poincare  at  once  informed  the  German 
Ambassador  in  Paris,  who  signed  the  request  for  a  re- 
duction in  the  amount  of  the  instalment,  that  the  pay- 
ments must  be  maintained  at  two  millions  sterling  per 
month. 

It  will  be  seen  that  the  wish  of  the  Federation  has 
been  fulfilled  in  one  respect,  but  its  attitude  on  the  nuuh 
larger  question  of  inter-Allied  debts  raises  some  very 
delicate  points.  When  the  Grand  Council  of  the  Federa- 
tion met  on  July  19th,  an  impressive  speech  was 
delivered  by  (,\)lonel  O.  C.  Armstrong,  president,  in  the 
course  of  which  he  stated  that  if  Great  Britain,  as  had 
been  suggested  in  certain  quarters,  should  entirely  remit 
the  debts  owing  to  her  by  her  Allies,  Great  Britain 
should  look  for  some  return  in  the  direction  of  the  break- 
down of  the  tariff  walls  which  are  being  raised  against 
us  by  other  countries.  In  the  result  the  Grand  Council 
decided  to  send  a  letter  to  the  Prime  Minister  in  the 
sense  suggested  by  the  president. 

The  letter  points  out  that  excluding  Russia, 
other  countries  owe  Great  Britain  approsimatelj- 
£1,100,000,000,  representing  an  annual  charge  of 
£70,000,000  for  interest  and  sinking  fund  ;  but  the 
debtor  countries  are  as  yet  not  providing  for  either  of 
these  charges.  On  the  other  hand,  Great  Britain  owes 
.£998,000,000- to  the  United  States  as  a  consequence  of 
having  u.sed  Britisli  credit  for  the  benefit  of  these  debtor 
countries,  and  on  this  debt  interest  at  the  rate  of 
£50,000,000  per  annum  is  already  being  paid,  and  an 
additional  annual  charge  for  capital  repayment  must 
be  anticipated  in  the  near  future.  What  this  means  is 
that  the  British  taxpayer  is  shouldering  a  burden  equal 
to  over  Is.  in  the  pound  on  the  income  tax,  which  may 
rise  to  Is.  6d.  as  soon  as  sinking  fund  payments  begin, 
ill  order  to  relieve  the  taxpayers  of  the  delitor  countries 
from  a  liability  which  they  cannot  meet  at  present. 

On  the  other  hand,  the  Federation  states  that  British 
industry,  upon  which  the  chief  burden  of  this  taxation 
falls,  is  experiencing  the  most  severe  depression  in  the 
history  of  the  country,  accompanied  by  an  unprece- 
dented rate  of  unemployment.  But  the  debtor  coun- 
tries, which  are  less  heavilv  taxed   than  Great  Britain 


and  coiiqjaratively  free  from  unemployment,  have 
erected  and  are  erecting  formidable  tariff  barriers 
against  the  entry  of  British  goods.  At  the  same  time, 
the  industries  of  these  particular  countries,  benefiting 
by  a  lower  rate  of  taxation,  and  temporarily  at  least  by 
the  depreciation  of  their  currencies,  are  becoming  in- 
creasingly serious  competitors  of  British  industry  in  the 
remaining  export  markets. 

It  is  under  these  circumstances  that  the  Federation  is 
opposed  to  permanent  cancellation  of  the  debts  owing 
to  Great  Britain,  as  such  cancellation  would  not  only 
represent  the  throwing  away  of  our  jirincipal  weapon 
for  bargaining  in  any  future  settlement,  but  we  should 
also  run  the  risk  that  such  a  settlement  might  never  be 
made.  In  conclusion,  the  Federation  expresses  the 
hope  that  the  Government  will  make  no  further  sur- 
render of  British  riglits  except  in  return  for  immediato 
counter-concessions  of  definite  and  sul)st!inti;i!  t-conomii; 
value. 


South  .4frican 
Fields. 


If  only  on  account  of  the  large  pro- 
gramme of  railway  development  which 
it  has  now  been  definitely  decided  to 
put  in  hand  in  South  Africa,  that 
country  otters  great  attractfins  to  the  engineerin"- 
exporter.  For  the  electrification  work  which  has  so  far 
been  put  to  tender,  satisfactory  orders  have  been  secured 
for  this  country  in  the  face  of  American  competition. 
Before  the  war,  it  will  be  recalled,  there  -nas  a  tendency 
here  and  there  in  the  Union  to  install  power  plant 
offered  at  low-  prices  by  our  foreign  competitors.  This 
course  apparently  lias  effected  no  economy  in  the  long 
lun,  and  purchasers  are  once  more  showing  active  re 
cognition  of  the  fact  that  in  reliability  and  cheapness  in 
operation,  British  machinery  has  no  equal.  Last  year 
the  value  of  manufacturing  machinery  imported 
amounted  to  £1,514.000,  the  highest  total  ever  recorded. 
Of  it,  the  United  Kingdom  supplied  £1,119.000  worth. 
Some  details  of  the  various  headings  were  given  recently 
in  our  news  columns. 

These  reflections  are  prompted  by  the  perusal  of  .Mr. 
C.  W.  Francis  Harrison's  admirably  produced  and  illus- 
trated review  of  the  trade,  industries  and  productions 
of  British  South  Africa.  It  is  a  revised  edition  of  his 
1919  report  to  the  Federation  of  British  Industries. 
Mr.  Harrison  sees  a  widening  outlet  for  British  manu- 
factures in  connection  with  the  growtii  in  divers  direc- 
tions of  the  Union's  industries,  new  and  old.  His  view 
may  at  first  sight  seem  distorted,  but  it  must  be  borne 
in  mind  that  in  the  fostering  of  the  new  industries, 
plant,  equipment  and  semi-manufactured  material  will 
be  required,  and  that  their  successful  progress  means  « 
general  advance  in  the  economic  state  of  the  Union  and 
in  its  purchasing  j)ower.  If  the  country  builds  u\>  a 
number  of  prosperous  industries,  it  will  acquire  a  more 
stable  position  than  if  dependent  on  one  alone,  even 
such  an  industry  as  gold  production.  It  is  to  be  hoped 
that  Mr.  Harrison  will  prove  a  true  prophet  in  fore- 
telling a  bright  outlook  again  for  tiie  mining  industry. 
The  prospect  lends  interest  to  the  detailed  tables  he  gives 
of  the  quantities  and  values  of  all  the  various  stores. 
including  electrical  and  other  maciiinery  purch.ised  by 
tlic  mines.  A  warning  is  added  that  British  firms 
should  economise  in  their  sales  organisations  because  the 
mining  houses  feel  that  they  are  paying  too  much  in 
commissions.  On  the  subject  of  representation,  he  says, 
there  is  universal  agreement  as  to  the  desirability  o'f 
technical  specialists  visiting  oversea  markets  in  order  to 
study  the  trade  in  their  own  particular  lines  and  gleau 
first-hand  information  as  to  what  is  required.  A  very 
important  function  these  specialists  could  perform 
would  be  the  investigation  of  what  new-  demands  could 
be  created.  Mr.  Harrison  adds  that  they  could  also 
inquire  into  the  necessity  for  firms  to  amalgamate  their 
manufacturing  interests  in  order  more  effectively  to 
serve  oversea  markets.  The  advisability  of  arranging 
combined  selling  organisations  has  been  advocated  by  us 
again  and  again  in  these  columns. 
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FALSE  MARKING  AND  DESCRIPTION  OF  GOODS  WITH  SPECIAL  REFERENCE  TO  ORIGIN. 


By    THEODORE    RICH. 


Part  I.— Do  the  Profits 

Thkuk  is  a  saying  that  "  all  is  fair  in  lore  aud  war,"  but 
lo-da/,  owing  perhaps  largely  to  what  might  be  termed 
iaternatioual  couiiuercialisiii,  there  seems  to  be  almost 
a  convention  in  some  quarters  that  all  is  fair  in  com- 
merce, and  that  in  order  to  sell  goods  any  deception  or 
humbug  is  legitimate.  The  commercial  conscience  is 
being  seared  with  the  hot  iron  of  "  business  acumen," 
and  actions  which  years  ago  would  have  been  called 
deliberate  fraud,  are  now  often  condoned  with  the  remark 
that  the  public  likes  to  be  defrauded,  and  therefore 
deserves  to  be  so.  While  "  friends  of  the  people  "  have 
been  ofiering  glittering  prizes  in  the  way  of  political 
social  reform,  it  has  been  too  often  forgotten  that  many 
boasted  improvement*  have  been  accompanied  by  a 
lowered  commercial  morality;  those  who  become  rich 
are  considered  to  be  ipao-factu  respectable  regardless  of 
the  way  in  which  they  have  made  their  money ;  real 
progress  or  reform  does  not  stop  at  the  door-mat  of 
the  counting-house:  it  must  go  through  and  through 
business  transactions. 

There  is  an  old  saying,  "'  He  that  pays  the  piper  calls 
the  tune  ' ;  in  accordance  with  the  same  principle,  the 
man  who  makes  purchases  has  a  right  to  know  who  he 
ii  dealing  with,  where  the  goods  come  from,  and  what 
the  quality  or  description  is.  Many  firms,  places,  and 
countries  have  from  time  to  time  earned  reputations  for 
goods  they  manufacture,  and  vendors,  whether  direct 
or  indirect,  have  no  right  to  deceive  the  customer, 
directly  or  passively,  into  the  idea  that  he  is  buying 
something  that  he  is  not.  It  is  a  fraud  on  the  pur- 
chaser, and  it  is  from  the  point  of  view  of  common 
morality  a  sort  of  theft  from  the  people  from  whom  the 
customer  thinks  that  the  things  have  come. 

A  customer  chooses  a  particular  butcher  or  baker  to 
deal  with,  because  he  thinks  he  will  then  get  good  value 
and  a  square  deal,  and  even  when  prices  are  equal  he 
may  prefer  to  put  the  business  through  a  particular 
tradesman  because  he  likes  him  and  he  wanfcs  to  help 
him  on.  A  purchaser  has  the  same  right  of  preference 
regarding  the  origin  of  the  goods  he  buys  ;  if  a  man  has 
prejudices,  that  is  no  reason  why  he  should  be  swindled. 

"  Caveat  Emptor." 

A  vast  amount  of  dishonesty  has  been  cloaked  under 
the  legal  maxim.  Caveat  emptor:  let  the  buyer  beware. 
This  is  all  very  well  when  the  buyer  and  seller  are 
both  experts,  hut  in  most  classes  of  trade  the  buyer 
has,  to  a  material  extent,  to  rely  on  the  honesty  of  the 
seller,  the  matter  being  rendered  much  more  important 
owing  to  tlie  very  much  greater  variety  of  goods  brougiit 
within  the  reach  of  the  working  classes  by  the  increased 
exchange  value  of  labour  resulting  from  inventions  and 
improvements  in  co-ordinated  manufacture  and  trans- 
port. 

.\fter  a  great  war.  wlien  many  ]ieople  have  made 
sacrifices  and  suffered  terrible  losses,  there  are  naturally 
many  men  and  women  who  do  not  wish  to  deal  with  their 
late  enemies,  at  any  rate  on  a  par  witli  their  country- 
nien  or  their  war  allies:  and  although  this  feeling  may 
be  sneered  at  by  those  who  made  hay  while  the  blood 
flowed,  it  is  a  legitimate  feeling'.  Wliile  to  deceive 
s\ich  people  may  l)e  fashionable  in  some  circles,  yet  it  is 
cruelly  unfair  to  the  best  of  the  nation,  and  should,  if 
right  were  right,  be  punished  witli  the  utmost  rigour  of 
the  law. 

It  is  very  difficult  to  deal  with  a  subject  such  as  the 
false  marking  and  description   of  goods  without  going 


Justify  the  Means? 

somewhat  into  the  history  of  the  question,  and  while  it 
is  possible  to  deal  with  tue  law  as  it  stands  and  certain 
legal  decisions  uloue,  such  an  examination  is  of  very 
little  use  unless  the  practical  difficulties  connected  with 
the  application  of  tlie  law'  are  explained,  and  these  can 
only  be  handled  when  economic,  political,  and  other 
factors  are  taken  into  consideration.  It  is  <litKcult  to 
entirely  separate  trade  marks  from  other  questions, 
and  therefore  they  will  be  touched  upon  from  time  to 
time. 

Blue  Books. 

A  considerable  part  of  the  matter  in  this  series  of 
articles  has  been  based  on  the  minutes  of  evidence  of 
different  Parliamentary  Committees  which  have  inquired 
into  the  marking  of  goods  and  produce  from  169^  lo  the 
present  day.  Tlie  following  are  among  the  reports  of  ■ 
interest: — 

House  of  Commons. — Report  on  the  Merchandise 
Marks  Act  of  1887.     1890.     360  pages.     Price  3s. 

House  of  Lords.— House  of  Lords'  Second  Keport  on 
the  Marking  of  Foreign  and  Colonial  Produce,  1894. 
83  pages.      Price  lid. 

Report  on  the  Marking  of  Foreign  Meat,  &c.,  1893. 
220  pages.      Price  3s.  l^d. 

Board  of  Trade. — Merchandise  Marks  Conuuittee, 
.Minutes  of  Evidence.  Published  August,  1920.  272 
pages.      Price  30s. 

Report  on  same.  Published  Julv,  1920.  IG  pages. 
Price  2d. 

By  examination  of  the  blue  books  it  is  possible  to  note 
the  gradual  change  in  mentality  which  has  taken  place 
during  the  last  30  years,  not  merely  in  commercial 
circles,  but  also  among  Government  officials,  whose 
actions  and  ideas  tend  to  follow  the  wishes  of  their  Par- 
liamentary  superiors. 

It  is  interesting  to  note  that  the  cost  of  printing  has 
gone  up  t-en  times  from  1890  to  li)20. 

The  prohibitive  cost  of  recent  Government  publications 
tends  to  shut  out  from  the  public  the  very  information 
that  Government  Committees  are  formed  to  bring  out. 
If  the  Government  decides  to  publish  evidence  or  other 
information  in  the  form  of  blue  books  for  the  informa- 
tion of  tlie  public,  the  cost  of  setting-up  should  be  a 
charge  on  the  State,  and  the  only  cost  to  those  who  wai't 
to  obtain  the  information  should  be  that  of  paper  and 
n.achining.  To  charge  30s.  for  minutes  of  a  committee 
wliose  findings  may  affect  every  manufacturer  and  trader 
in  the  country,  is  to  cut  off  a  vital  source  of  national 
education,  to  ptiblish  in  theory  and  to  suppress  in 
fact.  The  object  of  a  Government  Committee  is  to 
elucidate  facts,  promote  discussion,  and  encourage  re- 
forms where  necessary.  Recently  the  sum  of  15s.  was 
cliiirged  for  a  short  report  on  the  railless  trolley  system. 

In  the  1919-1920  Committee,  mwnbers  of  the  Commit- 
tee itself  were  allowed  to  give  evidence,  a  procedure  more 
modern  than  honest  ;  a  man  should  not  be  put  in  a  posi- 
tion where  he  might  be  plaintiff,  witness,  judge  and  jury 
of  his  own  case.  This  procedure  was  brought  into 
notoriety  during  the  1919  (^oal  Commission;  it  tends 
towards  the  selection  of  members  by  professional 
politicians  in  order  to  obtain  tlie  findings  desired. 

Chanoe  in  National  Outlook. 

The  evidence  of  the  1890  Committee  is  Avortliy  of  study, 
because  at  that  time  our  industry,  commerce,  and 
finance  were  to  a  very  material  extent  Briti.sh  in 
character  and  not  merely  in  name,  and  ample  evidence 
could  then  be  seen  of  that  common  honesty  and  sterling 
character  which  did  so  much  to  build  up  the  nation. 

When  one  comes  to  study  the  minutes  of  the  1919-1920 
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inquiry,  one  is  forced  to  the  conclusion  that  ideas  of 
coiuniercial  morality  and  public  duty  have  undergone  a 
change  for  the  worse. 

The  idea  that  the  profit  justifies  the  means  may  be 
all  very  well  to  some  jjeople;  a  public  that  is  being 
fuoled,  which  notes  that  all  kinds  of  trickery  are  con- 
doned, which  is  told  that,  provided  there  is  proht  in  it, 
we  should  trade  with  Krassin  and  Trotsky,  begins  to 
react  and  condone  "  free  fraud."  Those  who  ridicule 
tlie  efforts  of  the  old  trade  guilds  in  the  past  to  keep 
down  bad  workmanship,  imitation,  and  fraud,  are  the 
same  class  of  persons  who  come  to  give  evidence,  pro- 
claiming, in  effect,  that  the  purchaser  deserves  to  be 
fooled — tliat  he  has  no  right  to  know  what  lie  is  buying 
an<l  where  it  came  from. 

"  What  they  call  Patkiotism." 

At  the  liily-iyi'U  inquiry  a  rejjresentative  of  a  num- 
ber of  concerns,  controlled  largely  by  nmlti-milliouaircs 
and  specialists  in  mergers,  who  opposed  the  idea  of  an 
Kmpire  Trade  Mark,  crystallised,  in  paragraph  4,938, 
llie  commercial  mentality  of  the  day  into  a  few  words  :  — 

''Question :  As  a  general  inference,  Sir  John  Cock- 
burn  (who  was  interested  in  the  question  of  '  national 
and  'community  '  marks)  is  taking  the  patriotic  view 
that  British  goods  are  better  than  chose  of  the  rest  of 
the  world?  Answer:  That  is  the  inherent  vice  of  this 
iipplication ;  that  is  prompted  more  bi/  what  tlieij  call 
[jatriotism  than  by  sound  business  sense. 

Question :  We  have  had  an  immense  amount  of  evi- 
dence that  it  is  to  the  interests  of  a  very  great  number 
of  people  to  infringe  British  get-ups  and  trade  marks? 
Answer:    Yes." 

Experience  in  the  war  has  shown  that  it  is  of 
importance,  from  a  strategic  point  of  view,  that  a 
country  should  be  as  far  as  practicable  self-contained, 
(iermany  could  not  have  kept  going  12  montlis  if  it 
|]ad  not  been  for  the  remarkable  system  by  which  the 
production  of  food  and  manufactures  could  go  on 
simultaneously.  Between  1914  and  1918  France  found 
lierself  as  a  manufacturing  nation. 

After  the  war  a  number  of  patriotic  French  manu- 
facturers banded  themselves  together  to  encourage  co- 
operative national  production  and  to  that  end  got  out 
a  trade  mark  "  Unis,"  "  a  mark  of  origin  on  the  one 
hand;  on  the  other  hand  it  is  a  mark  of  quality" 
(paragraph  6,143). 

A  number  of  British  firms,  some  of  them  concerns 
whose  names  are  household  words,  persuaded  perhaps  by 
influences  which  came  so  often  to  a  head  before  and 
since  the  war  when  matters  of  real  value  to  the  Entente 
Cordiale  were  proposed,  opposed  the  use  of  this  mark 
in  the  United  Kingdom,  and  recently  spent  many 
hundreds  of  pounds  in  law  costs  to  try  and  prevent  our 
former  comrades  in  arms  from  obtaining  reasonable 
facilities  in  our  Courts  of  Law,  by  registration  under 
the  Trade  Marks  Acts,   in  order   toprevent  fraud. 

Friends  of  Fbee  Fraud. 
During  the  last  30  years  evidence  at  official  inquiries 
on  matters  from  frozen  beef  to  plated  forks,  seems  to 
show,  whether  on  the  part  of  retailers,  wholesalers,  im- 
port merchants,  shippers  or  transhippers,  that  those 
who  oppose  the  honest  marking  or  description  of  goods 
or  produce  are  those  who  passively  allow  the  inter- 
iiiedi.ate  or  i  Itimate  purchaser  to  be  deceived,  because 
by  doing  so  they  make  more  money.  Provided  extra 
]irofits  are  made,  it  is  reactionary  to  ask  inconvenient 
questions.  The  way  in  which  friends  of  self-deception 
)iy  customers  wriggle  when  under  cross-examination  by 
friends  of  honest  trading,  is  a  most  interesting  feature 
of  several  inquiries,  and  one  must  say  regarding  many 
dealers  that  "  (fui  s'excuse  s'amixr."  Some  of  the 
arguments  used  by  some  of  tho.se  who  admit  that  they 
liave  been  large  importers  and  dealers  in  (ierman  floods 
,;,'ive  an   indication  of  wlierc  their  sympathies  lie. 

German    CoMrKTiTioN :  its    Inception. 
Years    affo   British   manufacturers   had    a  very   high 


character  for  integrity,  and  although  the  British  work- 
man was,  so  we  are  told  by  gushing  sociologists,  iu  the 
depths  of  degradation,  he  nevertheless  turned  out  about 
the  best  work  in  the  world  at  the  fastest  rate.  It 
came  about,  therefore,  that  Britisli'  goods  found  ilieir 
way  into  all  parts  of  the  world,  and  enjoyed  and  deserved 
a  very  high  reputation. 

In  the  second  half  of  the  last  century,  when  after  a 
series  of  wars  the  European  boundaries  were  settled  and 
the  wave  of  organised  coumiunism  began  to  die  down, 
great  efforts  were  made  to  build  up  manufacturing  in- 
terests or  operations  in  Central  Europe,  especially  in 
Germany. 

Bismarck  realised  that  to  obtain  success  as  a  world 
power  the  sword  was  useless  unless  backed  by  a  solid 
structure  of  industry,  and  he  therefore  called  in,  to  aid 
him  in  his  programme,  the  manufacturer,  the  merchant, 
and  the  financier.  Wlierever  the  German  commercial 
traveller  went  he  found  British  goods  supreme,  with  a 
high  reputation,  and  therefore  it  was  decided  to  imitate 
the  Machiavellian  methods  of  Frederick  the  Great  to 
gain  the  ends  desired  by  peaceful  penetration  and 
trickery.  Numbers  of  hnancial  and  conmiercial  men 
were  sent  over  to  worm  their  way  into  our  busine.=s  com- 
munity, with  instructions  to  take  an  entliusiastit  interest 
in  industrial  politics.  Men  of  the  Karl  Marx  type  were 
financed  and  encouraged  to  beat  up  industrial  truuble; 
swarms  of  German  clerks  came  over  to  act  as  foreign 
correspondents  at  low  wages,  and  their  services  were 
accepted  by  those  who  could  not  see  many  inches  in  front 
ot  their  noses,  and  week  in  week  out  the  theory  was 
preached  that  immediate  profit  was  the  main  thing, 
leaving  the  future  to  take  care  of  itself. 

Scores  of  men,  backed  by  Mid-European  finance,  set 
up  in  business  in  London  and  in  the  big  manufacturing 
centres,  obtaining  the  rights  of  citizenship  at  the  earliest 
possible  moment  whilst  buying  certain  quantities  of 
British  goods  to  send  abroad  and  to  sell  at  home.  As 
soon  as  they  got  a  footing,  samples  of  local  productions 
were  sent  to  their  brothers  and  cousins  in  the  Fatherland, 
and  imitation  British  goods,  got  up,  packed  and  labelled 
to  look  like  local  productions,  were  sent  into  the  markets 
where   British  goods   went. 

Taking  advantage  of  British  easy-going  tolerance, 
scores  of  men  of  German  origin  changed  their  names  or 
floated  companies  with  a  British  or  local  flavour  about 
them,  thus  heightening  tlie  illusion.  According  to 
evidence  given  before  the  1920  Marks  Committee,  para- 
graph 3,675,  the  Sheffield  Chamber  of  Commerce  "  sub- 
mitted that  legislation  ought  to  be  passed  to  enable  a 
city  or  town  celebrated  for  the  numufacture  of  some 
particular  goods,  to  have  some  jurisdiction  over  the 
assumption  of  the  name  of  that  city  or  tow^n  in  the  titles 
of  limited  companies  or  firms  or  other  trading  concerns. 
A  small  trader  often  selects  the  liighest  sounding 
name.  .  .  ."  In  Sheffield  several  companies  have 
been  registered  in  recent  years  in  which  "  Sheffield  "  is 
put  first  in  such  a  way  as  to  lead  to  the  belief  that  the 
concern  is  one  of  inunense  local  importance;  e.g., 
Sheffield  Steel  Makers,  Limited— a  concern  formed  by  a 
German.  It  failed,  and  all  the  chief  Sheffield  steel 
manufacturers  bought  tlie  goodwill  from  the  liquidator 
to  get  the  title  into  their  own  hands. 

At  the  1890  inquiry,  paragraphs  1,377  to  1,381.  a 
witness  from  the  Sheffield  Federated  Trades  Council 
said:  "Foreigners  come  and  take  uj)  positions  among 
us  as  factors,  and  also  manufacture  goods  in  Sheffield. 
liave  large  consignments  of  foreign-made  goods  come  to 
their  warehouse  in  Sheffield  :  they  send  them  out  with- 
out distinction  :  the  invoice  bears  the  word  '  Sheffield  ' ; 
the  goods  are  blank.  .  .  If  you  are  a  South  Ameri- 
can importer,  that  is  to  say,  you  receive  so  many  gross 
of  knives  from  Sheffield,  and  you  believe  them  all  to  be 
Sheffield  make." 

We  therefore  got  the  following  state  of  affairs:— A 
foreign  or  home  buyer  hearing  of  some  firm  with  a, 
British-sounding  name  in  some  centre,  such  as  Notting- 
ham. Birmingham,  or  Manchester,  celebrated  for  !iome 
class  of  goods,  forwards  an  order  ;  British  goods  mixed 
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up  with  German,  or  Gennau  goods  ouly,  are  supplied, 
which  the  retailer  quite  innocently  sells  as  goods  of  the 
locality  in  question. 

There  is  a  furtlier  incentive  to  false  marking.  It  was 
pointed  out  in  IJ^yO.  paragraphs  3,731-6,  that  there  were 
tirms  of  foreij;n  origin  in  Sheffield  which  even  at  equal 
prices  gave  pi'eference  to  their  foreign  allies,  a  matter 
ol"  importance  when  the  purchaser  did  not  know  he  was 
buying  a  foreign  article. 

In  the  1890  inquiry  (paragraphs  4,062  to  4,068)  it 
was  pointed  out  that  in  some  trades  "  There  is  nothing 
new  which  comes  out  in  France  and  England  but  which 
is  copied  in  Germany.''  "They  imitate  everything, 
the  goods,  .  .  .  the  marks  "  (paragrapli 
3,660).  '■  The  greatest  offenders  are  the  Germans." 
The  crux  of  the  matter  was  that  people  were  willing  to 
pay  a  better  price  for  British  goods  than  for  German  : 
therefore  it  paid  to  sell  one  as  the  other. 

Although  the  above  extracts  are  mostly  taken  from 
the  1890  inquiry,  the  practices  complained  of  had 
gone  on  for  years.  Manufacturers  got  alarmed  at  the 
way  their  designs  were  being  copied,  and  they  were  being 
robbed  of  trade  tliey  had  built  up  legitimately,  and 
the  result  was  the  Merchandise  Marks  Act  of  1887. 

The  question  of  the  revision  of  this  Act  is  now  under 
discussion   in  Parliament. 


electrical   engineering    at   the 
liege    exhibition. 

Bt  w.  polydoroff,  a.m.i.e.e. 


OxE  must  be  well  acquainted  with  Belgium  to  be  able  to 
appreciate  the  efforts  of  the  Society  of  Engineers  of  this 
industrious  little  country  in  the  organisation  of  such  a 
wonderful  exhibition  of  teclinical  developments  and 
various  Belgian  products. 

Liege,  bein:j  considered  as  the  Belgian  industrial 
centre,  was  chosen  as  a  suitable  place  for  the  exhibition. 
Three  magnificent  palaces,  and  a  number  of  small 
kiosks  in  which  provision  is  made  for  different  firms  to 
ejliibit  their  productions,  are  situated  on  the  right 
bank  of  the  river  Mease,  in  the  grounds  of  the  beautiful 
park  of  Boverie. 

It  would  take  too  much  space  to  describe  all  the  ex- 
hibits;  I  shall  therefore  only  mention  some  interesting 
improvements  in  electrical  engineering.  Electrical 
machinery  is  a  much  developed  branch  in  Belgium,  and 
is  well  represented  at  this  exhibition.  Many  new  types 
of  dynamos,  motors,  &c.,  are  shown.  The  Soci^te 
d'Electricite  et  M^canique  exhibits  new  types  of  large 
and  small  d.c.  motors  which,  being  strong,  simple,  and 
waterproof,  are  suitable  for  use  in  collieries ;  there  is 
also  a  variable  transformer  with  a  ratio  of  transforma- 
tion of  1  to  300,  which  is  a  very  useful  apparatus 
for  laboratory  testing  or  experimental  work. 

An  entirely  new  and  very  remarkable  type  of  rotary 
converter  is  built  by  the  Constructions  Electriques  de 
Belgique.  The  rotor  is  of  squirrel-cage  tjpe,  and  the 
machine  is  self-starting  and  self-synchronising.  The 
simplicity  of  handling  by  means  of  a  special  controller 
makes  this  machine  still  more  convenient.  I  was  told 
that  this  rotary  converter  was  the  second  machine  of  its 
kind,  the  first  one  having  passed  through  m.any  success- 
ful trials.  The  designer  claims  for  it  very  higli 
efficiency. 

The  Ateliers  de  Constructions  Electriques  de  Charleroi 
shows  various  heavy  enclosed  machines.  The  firm  has 
developed  very  reliable  high-pressure  switchgear  and 
other  h.]).  apparatus. 

Oil  circuit  breakers  and  switches  of  high  capacity  for 
high  pressure  are  the  speciality  of  Soc.  Anon.  Jean 
Labouveri'e,  and  are  very  well  designed  for  great 
durability.  The  same  firm  e.\hil)itR  the  Fuss  automatic 
voltage   regulator,   which    is   a   small,   inexpensive,  and 


reliable  instrument  based  on  a  new  principle ;  it  is  ustd 
all  over  Belgium,  but  is  almost  unknown  in  England. 

Messrs.  Brown,  Boveri  exhibit  their  well-known  high- 
power  mercury  rectifier  (220  volts,  910  amp.).  Their 
engineer  told  me  that  the  firm  had  recently  solved  the 
jjroblem  of  transformation  from  high  pressure  to  low 
pressure  with  the  high  efficiency  of  97-99  per  cent,  by 
means  of  the  mercury  arc.  They  had  also  succeeded  m 
obtaining  a.c.  from  a  d.c.  source  with  the  aid  of  their 
apparatus.  The  firm  exhibits  models  of  its  electric  loco- 
motives of  1,750  h.p.  for  Swiss  railways;  the  Oerlikou 
Co.  has  made  great  progress  in  this  direction,  and  shows 
2,300  h.p. 

The  Heylaud  type  3-phase  commutator  motor  is  made 
by  the  Comptoir  Franco-Beige  d'Electricite ;  it  is  a 
small  motor  for  common  use,  easily  regulated  by  moving 
the  brushes. 

It  is  worthy  of  note  that  nickel-iron  (alkali)  accu- 
mulators are  now  in  common  use  in  Belgium,  am! 
replace  the  ordinary  sulphuric-acid  ones.  1  saw  the 
new  type  of  Jungner  battery,  which  was  as  big  as  the 
Tudor.  All  the  new  miners'  lamps  are  fitted  witli 
nickel-iron  cells,  and  there  is  very  little  difference  in 
cost. 

Wireless  telegraphy  is  well  represented  by  the  Society 
Independant  Beige  de  la  T.S.F.,  which  has  acquired 
various  French  patents  in  Belgium.  The  S.I.B.  has  its 
own  reception  room,  with  a  single  aerial.  It  was  only 
by  means  of  a  special  pass  from  the  Society  that  I  could 
get  into  the  reception  room — so  large  was  the  crowd  of 
people  awaiting  their  turn  to  listen  to  the  wireless 
mysteries.  The  Society  has  taken  advantage  or  the 
great  public  interest  in  wireless,  and  besides  developing 
its  famous  French  apparatus,  has  produced  an 
amateur's  set  called  "  Radio-puzzle."  This  set  is  very 
nicely  finislied,  and  is  offered  at  a  reasonable  price,  so 
that  the  amateur  buying  set  No.  1  is  easily  tempted  to 
buy  Nos.  2,  3,  &c. 

I  am  afraid  it  would  increase  the  rush  of  British 
visitors  to  Belgium  if  I  were  to  tell  them  that  a  reallv 
good  French  valve  only  costs  7s.  there,  and  evei  y 
amateur  can  afford  to  use  several  valves. 

I  mtist  mention  the  magnificent  scheme  for  the  exploi- 
tation of  the  water  power  of  Belgium  (Kiver  MeuKi) 
expounded  by  a  group  of  leading  engineers  of  t:.' 
country.  It  has  been  calculated  that  the  exploitatini 
would  give  1,830  million  kWli  per  annum,  thus  eft'eri 
ing  a  saving  of  three  million  tons  of  coal,  equivalent  tn 
-100,000,000  francs  per  annum.  The  complete  ^.cluini 
would  cost  about  5  milliards  of  francs,  representini: 
2  per  cent,  of  the  annual  budget  of  the  country  durinij 
2;)  years.  The  outlay  necessary  to  bring  the  river  into 
a  navigable  state  through  the  country  is  included  in  the 
scheme. 

It  is  an  audacious  and  wonderful  enterprise,  and  I 
am  sure  it  will  be  sooner  or  later  carried  out  either  hy 
the  State  or  by  a  private  company.  It  is  enough  to 
visit  once  this  assiduous  country  to  understand  its  cajia- 
city   for  enterpri.se  throughout  the  whole  world. 


The  Rubber  Industry. — On  July  2Gth  Lord  Colwyn 
njiened  the  new  lalioratories  of  the  Research  Assoc'iation  of 
British  RuhljiT  it  Tyro  Manufacturers  at  Croydon.  The  pre- 
mises compri.se  offices,  a  library,  experimental  and  test 
laboratories,  and  a  rubber  factory  in  miniature.  Mr.  .Alex- 
ander .Johnston  (North  Briti.sh  Rubber  Co.),  who  presided,  .said 
that  rubber  entered  into  every  branch  of  industry,  making 
the  manufacture  of  rubber  an  important  process.  He  wae 
confident  that  prosperity  would  soon  be  restored  to  both  the 
production  tind  manufacturing  branches.  Lord  Colwyn  said 
that  Germany  was  a  keen  competitor,  for  whereas  she  had 
money  to  develop  her  industries,  British  enterpri.se  was  liandi- 
capped  by  excessive  taxation.  The  rubber  industry  was  in  a 
bad  position,  and  he  hoped  that  America  would  not  be  in  a 
position  to  luiy  up  properties  at  the  prest^nt  low  prices. 
On  the  .same  day,  at  the  annual  meeting  of  the  Bukit  Merta- 
jam  Rubber  Co.,  Ltd.,  the  chairman  (Mr.  A.  C.  .\ngier)  said 
that  restricted  production  and  rigid  economy  weie  in  force — " 
the  estate  was  only  producing  half  of  the  po.-^siblc  quantity, 
thus  conserving  the  bark  against  better  times.  'lire  loss  for 
the  year  was  £'1.90(),  as  again.st  £9, -160  in  the  previous  year, 
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THE     ELECTRICAL     EQUIPMENT    OF    THE     LONDON     COUNTY     HALL. 


FoBMKD  by  Act  of  Parliament  in  1889,  the  London 
County  Council  was  charged  with  the  administration  of 
an  area  of  117  square  miles,  which  contained  a  popula- 
tion of  4^  millions — as  many  souls  as  Australia  or 
("nnada  at  that  date.  Yet,  in  spite  of  the  dignity  and 
importance  nf   the   Council,    it  wiis   not   until   1905  that 


17th,  1922,  the  County  Hall  was  formally  opened  by  the 
King,  who  had  laid  the  foundation  stone  in  1912. 

The  whole  of  the  building  work  has  been  carried  out 
in  accordance  with  the  highest  standards  of  material 
and  workmanship.  The  Council  Chamber,  fig.  2,  which 
accommodates  200  memljers,    is    octagonal    in    plan,    i« 


RIVER  THAMES 

Fig.  ]. — Plan  of  Principal  Plook  of  New  County   Hall. 


O    PASSENGER    LIFTS. 
A   GOODS 
i^  BOOK 
■  5EFtVICe 


active  steps  were  taken  to  house  it  and  its  growing  staff 
in  a  building  worthy  of  the  purpose.  In  the  following 
year  a  site  was  acquired  on  the  south  side  of  the  river, 
opposite  the  Victoria  Embankment,  and  as  the  result  of 
an  open  competition,  a  design  submitted  by  Mr.  Ralph 
Knott  was  adopted,  the  author  being  subsequently  ap- 
pointed arcliitect  for  the  building  in  association  with 
Mr.  W.  E.  Riley,  the  official  archi- 
tect to  the  Council. 

The  area  of  the  Westminster 
Bridge  site,  including  some  2J  acres 
reclaimed  from  the  river,  is  about 
6i  acres,  and  the  building,  when 
rompleted,  will  be  750  ft.  long,  with 
an  average  width  of  more  than  300 
ft.  It  will  be  appreciated,  there- 
fore, that  the  County  Hall  is  one  of 
the  largest  structures  in  the  coun- 
try; it  has  already  cost  S^  millions 
sterling,  and  the  total  cost,  when  the 
rpinaining  section  is  completed,  will 
lie  over  4  millions.  The  building 
comprises  9  storeys,  the  lowest  two  of 
which  are  below  ground  level,  and 
will  be  used  mainly  for  storage  pur- 
l>oses.  The  whole  of  the  site  is 
revered  with  a  concrete  raft  5  ft. 
.hick,  surrounded  bj'  retaining 
walls ;  a  plan  of  the  principal  floor 
is  reproduced  in  fig.  1.  The  con- 
I lactors  for  the  superstructure  were 
Messrs.  Holland,  Hannen  &  Cubitts. 
Ltd.,  who.se  tender  was  accepted  in 
March,  1913;  it  uas  hoped  that  the 
building  would  be  i'omplete<l  during 

1916,  but  the  outbreak  of  war  .seriously  dehned  the 
work,  which  in  fact  was  brought  to  a  standstill  early  in 
1916,  the  habitable  part  of  the  building  being  occupied 
by  the  Ministry  of  Food  and  H.M.  Office  of  Works  until 
i919.       In  that  year  work   was  resumed,  and  on   July 


55  ft.  in  height,  and  is  lined  with  marble  and  oak 
])anelling  of  great  beauty,  and  the  committee  rooms. 
lobbies,  and  main  staircase,  fig.  3.  of  the  principal  floor 
are  decorated  in  similar  fa.shion.  Great  attention  has 
been  given  to  the  heating  and  ventilation  of  the  build- 
ing, especially  with  regard  to  the  Council  Chamber, 
which   is  supplied    with    filtered    air    cooled    or    heated 


Fin.    ■i.-flUNCll    CUWIBIiK. 

according  to  the  season,  and  maintained  constantly 
at  a  temperature  of  65  deg.  F.  by  automatic  apparatus 
controlled  by  thermostats.  The  electrical  equipment  of 
tiie  building,  wiiich  comprises  lighting,  lifts,  protection 
aoainst   lightning,   telephones   and  electric  clocks,   belU 
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and  annunciators,  and   power   for   various  purposes,    is  The   d. 

naturally  very  extensive  and  elaborate.  London 

The  installation  <reiier:dlv  lias  been  carried  out  bv  the         tht'     two 


Fri.  y.-M-UN   Stauicasf.. 

builders,     Messrs.    Holland,     Hannen    &    Cubitts,    Ltd., 
throuf^h  wliom  sub-contracts  were  entered  into  with  the 
various  tirms  mentioned  below.    It  represents  thoroughly 
up-to-date   pr:ictice  in  the   electrical 
ec|uipment  of  an  important  building. 

Electricity  is  supplied  by  the 
London  Electric  Supply  Corpora- 
tion, at  a  pressure  of  10,000  volts, 
single-phase,  85  cycles,  to  a  750-kW 
transformer  sub-station  in  the  base- 
nient  under  the  spot  marked  a  in 
tig.  1  :  the  e.h.p.  switchgear  and 
transformers,  which  are  not  yet  in 
jiosition.  will  be  .  supplied  by  tlu- 
British  Thomson-Houston  Co.,  Ltd. 
The  transfoiined  energy  from  this 
source  will  be  the  main  lighting 
supply;  it  is  carried  to  three 
separate  main  switchboards  in  the 
basement  under  the  positions  marked 
A,  B,  c.  in  fig.  1 .  whence  it  is  distri- 
buted throughout  the  building  at 
piessures  of  420   and   210   volts    on 

the  3-wire  system.  A  .stand-by  75-kW  d.c.  light- 
ing supply  is  furnislied  by  the  Westminster  Electric 
Supply  Corporation  at  400  and  200  volts,  and  is  distri- 
buted from  three  switchboards  located  adjacent  to  the 
three  mentioned  above.  Fig.  4  illustrates  the  lighting 
switchboards  in,  and  fig.  5  is  a  plan  of,  the  principal 
distributing  centre  at  a  in  fig.  1. 

In  this  connection  Messrs.  Crompton  &  Co., 
Ltd.,  are  supplying  a  booster  set  that  will  con- 
sist of  three  machines;  the  motor  will  be  fed 
by  the  460-volt  incoming  supply,  and  it  will  drive 
two  boosters  in  the  outers  of  the  stand-by  supply. 
Each  machine  will  give  a  boost  of  10  volts  at  light  lo.id 
and  15  volts  at  the  full  load  of  70  kW.  Messrs.  Allen 
West  &  Co.,  Ltd.,  are  making  the  control  panel  for  the 
booster  set,  which  will,  in  conjunction  with  a  current 
relay,  start  the  machine  or  stop  it  automatically  as  the 
case  may  be  when  the  demand  on  the  stand-bv  circuit 
reaches  or  falls  below  predetermined  points,  which  are 
adjustable.  Every  contactor  switch  will  be  interlocked 
t->  ensure  the  proper  se(|uence  of  operation,  and  a 
further  interlock  is  to  be  provided  so  that  in  the  event 
of  an  overload  or  failure  of  the  supply,  the  motor  will 
stop  and  the  lighting  circuits  will  be  connected  direct 
to  their  own  supply  mains;  provision  is  also  to  be  made 
for  switching  in  the  set  by  hand,  if  required. 


.  3-wire  power  supply  is  furnished  by  the 
Electric  Supply  Corporation,  and  from 
iiKiin  switchboards  it  will  be  fed  to  all 
motors  above  3  h.p.  at  460  volts  and 
to  machines  below  that  size  at  230 
volts.  The  use  of  the  3-wire  system 
throughout  instead  of  the  2-wire 
system  has  resulted  in  a  saving  of 
copper  to  the  value  of  £8,000. 

Suritchgear. — Messrs.  Dorman  and 
Smith,  Ltd.,  supplied  practically  all 
the  switchgear  at  present  installed 
throughout  the  building.  Simpli- 
city and  accessiijility  are  leadin;,' 
features  of  its  design,  the  connec- 
tions being  mainly  of  bare  coppci- 
strip  or  rod  carried  on  insulators. 

There  are  eight  main  switch- 
boards in  all,  and  a  total  of  close  on 
GO  sub-distribution  boards  located 
about  the  building.  The  ma,in  and 
stand-by  ligliting  boards  are  similar 
in  cliaracter,  consisting  of  black 
enamelled  slate  panels  witli  the  insu- 
lation reinforced  with  micanite  all 
supported  on  steel  framework  e.\- 
tending  from  floor  to  ceiling.  Tlic 
liiis-bars  are  rigidly  supported  anil 
clamped  on  to  the  back  of  the  frame- 
work, porcelain  insulation  being  em- 
ployed :  the  bus-bars  as  a  whole  aie 
by  fire-proof  insulating  screens,  and  deep 
safety  barriers  are  placed  between  adjacent 
)eing  on    the  lines    of   safety. 


jirotccted 
insulatin 
panels,   the  whole  design 


Fui.  4.— LicHTiNti  SwiTCHiioAnns. 


One 


I'  lighting  board  provides  iov  two  SfiO- 
amp.  incoming  feeders,  10  100-amp.  single-threw 
outgoing  feeders,  and  I  wo  lOO-amp.  change-ovii- 
balancing  feeders.  The  second  main  lightin  ; 
board  is  similar,  except  that  the  number  of  outgoin- 
circuits  is  less.  The  third  main  lighting  boai'l 
controls  a  500-amp.  incoming,  12  lOO-amp.  single-thrnw 
outgoing  feeders,  and  three  change-over  balanciicj 
feeders.  One  stand-by  lighting  board  provides  for  oie 
300-amp.  incoming  feeder,  five  lOO-amp.  single-throw 
outgoing  feeders,  and  two  30-amp.  change-over  balanc- 
ing feeders.  The  second  and  third  stand-by  lightine; 
boards  each  control  one  lOO-ainp.  incoming  feeder,  two 
lOO-amp.  single-throw  outgoing  feeders,  and  U\" 
change-over  balancing  panels  of  30  and  50  ani)  ^ 
respectively.  On  each  panel  are  mounted  instruments, 
with  switches,  fuses,  and  neutral  links,  and  in  the  case 
o;'  the  main  lighting  boards,  provision  is  also  made  ff>r 
recording  tiie  current  carried  by  any  feeder  by  means 
of  graphic  recording  instruments  of  the  continuous 
chart  pattern,  which  are  mounted  on  portaMi' 
panels  with  flexible  connections.  All  the  instrunieiiis 
were  provided  ))y  Messrs.  Everett,  Edgcumbe  &  Ce 
Fi'om  the  switchboards  the  incoming  and  outgoing  cable- 
pass  upwards  to  sealing  boxes  mounted  on  the  fraiiK 
work   immediately  above   the    respective  panels.        The 
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two  main  j)Ower  switchboards  are  of  the  totally-enclosed 
unit  patern  and  completely  ironclad ;  the  iuconiinj; 
and  outgoing  cables  pass  througli  self-contained 
sealing  boxes  to  the  units  coiitaining  the  switches, 
fuses,  links,  bus-bars,  &c.  Ciist-iron  boxes  with 
hinged  lids  luiving  iiiaciiined  facings  are  used 
throughout,  and  safety  interlocks  are  provided  in  the 
case  of  the  switches  to  prevent  access  to  the  apparatus 
while  "  alive."  The  bus-bars  are  fully  ironclad  iuul 
encloseil,  and  the  complete  gear  is  supi)()rtt'd  on  massive 
framework  cemented  into  the  floor  and  ceiling.  Barriers 
are  placed  between  metal  work  of  opposite  polarit\ ,  and 
locking  up  provision  is  made  in  all  cases,  so  as  to  pre- 
vent access  by  unauthorised  persons.  One  main  power 
board  controls  one  500-amj).  incoming  feeder,  six  200, 
one  100,  and  three  SO-amj).   outgoing  circuits,   and  the 


SOME     SIDELIGHTS     ON     ELECTRICAL 
PUBLICITY. 


Fig.  -5. — Pl.^n  of  Sub-station. 

other  main  power  board  controls  a  .jOO-amp.  incoming 
circuit,  one  200,  one  100,  three  50-amp.,  and  one  15- 
amp.  outgoing  circuits. 

The  sub-distriljution  boards  are  of  the  ironclad 
totally-enclosed  pattern,  those  for  the  general  power 
circuits  having  separate  compartments  for  opposite 
polarities,  with  double  lids  and  safety  interlocks,  so  as 
to  prevent  access  to  both  poles  at  the  same  time ;  locking 
provision  is  also  made  to  prevent  unauthorised  inter- 
ference. As  in  the  case  of  the  main  power  hoards,  the 
joints  between  the  lids  and  boxes  have  machined  facings, 
and  screwed  conduit  is  used  for  the  cables.  There  are  a 
number  of  distribution  fuse  boxes  of  the  ironclad 
pattern  for  the  ventilation  plant,  while  the  lighting  dis- 
tribution is  effected  throughout  the  building  by  means 
of  Dorman  it  Smith  standard  porcelain  "  Factory 
Thumb  "  and  "  Factory  Damper  ''  fuses,  with  bns-liars 
and  terminal  blocks  embedded  in  porcelain  bases  and 
mounted  at  the  various  distribution  centres.  The  type 
of  fuse  used  for  the  smaller  currents  has  been 
standardised  throughout  the  b\iilding ;  similarly 
for  larger  currents  the  firm's  "  Handle  "  fuses  have 
been  st.andardised,  and  all  the  switches  are  of  the 
Dorman  &  Smith  standard  d.p.  "C"  pattern.  The 
standardisation  of  the  equipment  in  this  manner  per- 
mits of  full  interchangeability.  and  at  the  same  time 
reduces  very  considerably  the  number  of  spare  parts 
lliat  needs  to  he  kept  in  stock. 

(To    h^   ,',>iirJii,le<l.) 


Wireless  on  the  -Stage. — .\  feature  of  a  forthcoming  Lon- 
don revue  is  to  be  a  wireless  number,  in  which  genuine 
Marconi  apparatus  will  form  part  of  the  stage   "  props." 


ill    '    VOLTMAN.' 

It  might  be  thouglit  by  many  that  iu  these  times  when 
the  influence  of  the  Press  amongst  the  great  mass  of 
the  public  in  general  is  universally  recognised,  and 
the  wonders  and  advantages  of  electricity  as  applied  to 
everyday  life  are  so  widely  extolled  in  the  newspapers, 
there  could  be  very  few  of  the  middle-c'ass  public 
who  knew  little  or  nothing  of  the  aforesaid  advantages 
and  conveniences  of  electricity  readily  available  if  they 
only  chose  to  utilise  them.  It  is  nevertheless  a  patent 
fact  that  a  large  section  of  the  middle-cla.ss  public  has 
but  a  very  hazy  idea  of  the  many  conveniences,  and 
the  amount  of  time  and  labour  that  can  be  saved  by  an 
intelligent  use  of  electricity  in  the  household.  There 
is  undoubtedly  a  great  deal  of  electrical  publicity  prac- 
tised, much  of  it  clever  and  original,  but  in  the  writer's 
experience  at  any  rate  tiiis  publicity  and  propaganda 
nuikes  very  little  impiession  on  the  important  class 
of  the  public  in  question.  There  are  so  many  peoplti 
wlio  have  the  rooted  idea  that  the  electricity  laid  on  to 
their  houses  is  limited  in  its  usefulness  to  lighting. 
Most  of  the  publicity  they  see  every  day  deals  with  light- 
ing, and,  generally  speaking,  they  use  electric  light,  and 
that  is  tiie  sum  total  of  their  interest  in  domestic  elec- 
tricity. 

The  writer  contends  tliat  if  this  section  of  the  public 
could  be  impressed  with  the  wide  possibilities  of  elec- 
trical applications  in  their  own  homes  it  would  be  all 
to  the  good  and  prosperity  of  the  industry.  The  fact 
must  be  kept  in  view  that  there  is  a  great  want  of 
imagination  and  enterprise  in  many  people.  Electri- 
city is  a  "  mystery  "  to  them.  Anything  beyond 
switching  on  a  light  requires  "  expert  knowledge  "  when 
it  comes  to  handling  electricity,  so  they  think! 

Here  is  an  instance  that  came  under  the  writer's 
observation  a  little  while  ago.  X  lady  who  uses  a  hand- 
driven  sewing  machine  very  largely  bad  never  heard 
of  such  a  thinir  as  a  small-power  electric  motor  that 
could  be  run  from  an  ordinary  lampliolder.  The  writer 
explained  that  this  very  diminutive  motor  could  with- 
out much  difficulty  or  expense  be  attached  to  the  sewing 
machine  and  vastly  increase  its  usefulness  and  conve- 
nience. The  ladv  was  so  struck  with  the  idea  that  she 
decided  then  and  there  to  have  this  useful  electrical 
application.  Obviously,  this  will  be  good  ptiblicity.  as 
this — to  her — novel  idea  will  so  impress  her  friends  that 
they  will  want  an  electric  drive  for  their  sewing 
machines. 

Take  the  oase  of  small  electric  fans.  There  are 
thousands  of  homes  wherein  :i  small  fan  would  be  a  mucli- 
appreciated  accessory.  Yet  how  many  people  ever 
think  of  buying  one?  They  do  not  seem  to  know  that 
they  can  easily  tap  off  the  current  for  the  fan  from  any 
ordinary  lampholder.  Triie.  they  may  see  a  fan  work- 
ing in  a  shop  window  or  at  an  ideal  home  exhibition, 
but  that  does  not  necess.trily  impress  them  that  ft  is 
somethini:  thev  can  readily  utili.se  in  their  own  home: 
they  think  that  special  arrangements  are  necessary,  and 
possibly   expert  handling! 

.\nother  in.stance :  a  City  man  of  considerable  means 
known  to  the  writer,  and  n  man  who  is  generally  "at/ 
fait  "  as  to  novel  and  useful  appliances,  was  totallr 
unaware  that  there  was  such  a  thing  as  an  electric  cifrnr 
nnd  pipe-lisrhter  that  can  be  worked  off  any  house  supply. 
Beine  a  "  devotee  of  the  weed  "  he  has  quite  a  collection 
of  petrol  Hsfhters.  hut  now  that  he  has  seen  how  much 
safer,  cleaner,  and  more  convenient  the  electric  lighter 
is  he  is  delighted  with  it.  and  has  bought  several  to  use 
thromrhout  the  house.  This,  aeain.  means  good  pub- 
licity in  pronort.ion  to  the  number  of  people  who  will 
see  and  use  th.Tt  contrivance  under  conditions  just  as 
in  their  own  home. 

.A^ain.  whilst  many  people  would  he  unprepared  tf» 
go  in  for  the  larger    applications    of    electric    he.nting. 
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they  -would  probablv  adopt  the  smaller  applications. 
The  lady  members  of  a  household  can,  as  the  writer 
knows,  be  verj-  favourably  impressed  with  such  conve- 
niences as  small  portable  radiators  that  can  be  taken 
anywhere  and  connected  to  a  lampholder.  Then  there 
are  electric  irons,  curling  iron  heaters,  electric  hair 
driers,  and  one  must  not  forget  vacuum  cleaners  !  The 
people  who  would  be  delighted  to  use  these  appliances 
want  "educating  electrically."  They  do  not  know 
anything  about  them  at  present.  They  want  to  be 
taught  how  useful  a  servant  a  small  electric  motor  can 
be  in  the  kitchen  for  knife  cleaning.  jioHshing  various 
kinds  of  ware,  and  other  jobs  that  require  much  time 
and  labour.  The  peojjle  with  a  motor-house  want  to 
b,?  taught  that  their  electricity  supply  is  useful  for 
warming  the  motor-house  when  a  sharp  frost  sets  in  and 
thus  saving  them  from  gettin<r  a  damaged  engine.  In 
short,  a  new  educational  publicity  campaign  to  further 
the  use  of  domestic  electricity  is  badly  needed  ;  and  now 
would  seem  to  be  the  time  for  it,  just  when  the  indnstrv 
is  in  need  of  all  the  support  it  can  get. 

[Yes ;  but  the  lampholder  propaganda  is  a  dangerous 
one.  and  is  apt  to  result  in  ruined  holders  and  flexible 
cords,  with  consequent  irritation  to  the  user.  Let  us 
have  the  publicity  campaign,  hut  not  in  terms  of  lamp- 
holders.— Eds.  Elec.  Rev.I 


PARLIAMENTARY     NOTES. 


(From  Ors  Special  P.irmamentary  EEPonTER.J 

Electricity  (Supply)  Rill.— This  Bill  was  considered  in  re- 
port on  July  25th. 

Mr.  Neal,  Parliamentary  Secretary  to  the  Ministry  of  Trans- 
port, moved  a  new  clause  empowering  the  Electricity  C!om- 
missioners  to  exclude  from  the  area  of  supply  of  a  power 
company  any  part  of  an  area  in  which  any  right  of  the 
power  company  to  supply  electricity  was  subject  to  the  ab- 
solute veto  of  some  other  authorised  undertaker  and  any  part 
of  that  area  which  at  the  time  of  the  local  inquiry  was  not 
heing  supplied  by  the  power  company,  and  which  could  be 
better  served  by  the  Joint  Electricity  Authority  itself,  or 
acting  through  any  authorised  undertakers.  He  .said  that  the 
new  Clause  had  been  agreed  on  between  the  Government, 
the  Power  Companies  .Association,  and  the  -Association  of 
Municipal  Corporations. 

Mr.  G.  Balfoce  said  that,  in  his  view,  this  would  authorise 
the  Commissioners  to  over-ride  the  authority  given  by  Parha 
ment  to  a  company,  and  might  deprive  a  company  of  an 
area  which  it  was  prepared  to  supply  as  soon  as  a  request 
was  received  from  an  intending  consumer,  and  in  respect 
of  which  expenditure  might  have  been  incurred  with  a  view 
to  a  supply  being  provided. 

The  clause  was  agreed  to. 

On  the  motion  of  Major  Hills,  a  new  clause  was  agreed 
to  allowing  a  railway  company  which  took  a  supply  of  power 
to  use  it  for  traction  outside  the  area  of  supply  of  the  elec- 
tricity authority  as  well  as  inside  it.  Other  new  clauses 
agreed  to  related  to  payment  in  respect  of  stand-by  supplies 
of  electricity,  and  set  forth  the  conditions  on  which  restrictionfi 
on  generating  .stations  and  obligation  to  take  supply  from  them 
were  not  to  apply. 

The  report  stage  of  the  Bill  wa.s  concluded,  and  on  the 
motion  for  the.  third  reading.  Mr.  Hopkinson  said  that  it 
the  .scheme  embodied  in  the  Bill  were  carried  out  it  would 
put  the  supply  of  electricity  on  a  syndicalist  basis  under  which 
geographical  monopolies  would  be  created.  To  put  the  elec- 
trical undertakings  on  such  a  basis  meant  that  the  consumer 
was  going  to  pay  just  as  in  the  case  of  the  railways. 

The  motion  for  the  third  reading  was  carried. 

WireUsfi  Trlcgrnphy  and  Siflnallivo  Itill.—'Dui'ma  the  Com- 
mittee stage  of  this  Bill  on  July  2.5th.  Mr.  ?,.  Richardson 
said  that  he  understood  that  under  the  regulations  British- 
made  wireless  .s(>t.s  were  to  have  some  preference.  He  asked 
wh.it  was  the  natiire  of  such  preference,  and  how  were  the 
public  to  be  protected  against  exploitation? 

Mr.  Kellaway.  Po.stmaster-General.  replied  that  the  inten- 
tion was'  to  limit  licences  for  a  period  of  two  years  to  re- 
reivinc  sets  manufactured  by  Briti.sh  firms.  There  was  no 
ri.sk  of  the  users  being  in  any  way  injured.  They  would  be 
if  there  were  nnt  effective  competition,  but  he  was  satisfied 
on  this  point.  If  there  were  a  dancer  of  the  manufacture  be- 
romine  a  monopolv  of  one  firm,  there  might  be  justification 
for  allowing  foreign-made  sets  to  be  imp<jrted ;  but  there 
were  some  twenty  films  in  the  country  which  were  anxious 
to  manufacture  and  to  plnce  on  the  market  the.se  receiving 


sets.  It  was  clear,  therefore,  that  the  interest*  of  users 
were  adequately  protected. 

The  Committee  stage  was  concluded  and  the  Bill  was  re- 
ported to  the  House. 

Wireless  Broadcasting.— On  July  27th,  Mr.  Kellaway,  the 
Postmaster-General,  replying  to  questions,  said  that  no 
licences  had  yet  been  issued  to  establish  broadcasting  sta- 
tions, but  he  understood  that  the  principal  manufacturers  of 
wireless  apparatus  in  Great  Britain  would  combine  to  fonii 
a  company  or  companies  to  provide  broadca.-iting  services. 
.\ny  lionii-fidc  manufacturer  in  this  country  would  be  ad- 
mitted to  membership  of  an\'  company  so  formed.  It  was 
proposed  that  the  receiving  apparatus  which  might  be  used 
uudcr  the  licence,  should  be  limited  to  types  submitted  by 
members  of  the  broadcasting  companies,  and  that  it  should 
conform   to  certain  technical  standards. 

The  functions  of  the  Post  Ottice  would  be  limited  to  ap- 
proving types  of  apparatus  submitted  by  membcis  of  the  com- 
pany, and  inspection  of  individual  sets  would  not  be  neces- 
sary. Those  who  had  constructed  their  own  receiving  sets 
or  had  already  purchased  imported  receiving  sets  would  be 
allowed  to  use  them.  The  revenue  required  for  providing 
the  services  would  be  derived  partly  from  a  contribution  by 
the  manufacturer.s  to  the  company  and  partly  by  a  pro- 
portion of  the  annual  licence  fees. 

On  July  30th.  Mr.  Kellaway  informed  Mr.  Raffan  that  it 
was  intended  that  the  apparatus  which  might  be  used  for 
the  reception  of  broadcast  matter  should  be  limited  to  types 
submitted  by  members  of  the  proposed  broadcasting  company 
or  companies  by  which  these  services  would  lie  jirovided. 

Wireless  Telegraph  .ict.—On  July  28th.  Capt.  W.  Benn 
moved  to  omit  the  Wireless  Telegraph  -Act.  1904,  from  the 
scope  of  the  Expiring  Laws  (Continuance)  Bill,  on  the  ground 
that  the  Postmaster-General  had  now  before  the  House  the 
Wireless  Telegraphy  and  Signalling  Bill.  But  his  main  rea- 
son was  the  proposed  improi^r  use  by  the  Postmaster-General 
of  his  powers  under  the  scheme  for  broadcasting  wireless 
messages.  Broadca.sting  was  put  into  the  hands  of  a  combine 
with  regard  to  which  the  House  had  been  given  but  little  in- 
formation, and,  secondly,  the  apparatus  to  be  used  for  the 
transmission  or  reception  of  messages  must  be  of  British 
manufacture.  Why,  he  asked,  should  not  a  iierson  who  ob- 
tained his  licence  be  at  liberty  to  construct  his  own  appara- 
tus, or  buy  apparatus  that  was  made  abroad? 

Mr.  Kellaway,  in  reply,  denied  that  any  monopoly  was 
possible  under  the  terms  he  had  already  indicated.  The  elec- 
trical firms  of  this  country  had  reached  as  high  a  degree 
of  efficiency  as  any  in  the  world.  The  .scheme  was  open  to 
every  hona-fide  electrical  manufacturer  in   this  country. 

Tlie  amendment  moved  bv  Capt.  Benn  was  rejected  by  12(5 
votes  to  30. 

I'nderground  Fares. — On  July  27th,  Mr.  Gilbert  asked  the 
Parliamentary  Secretary  to  the  Ministry  of  Transport  whether 
he  could  announce  the  decision  of  his  Department  regarding 
an  inquiry  into  the  present  fares  of  the  underground  railways 
of  London . 

Mr.  Neal  replied  that  it  had  been  decided  to  ask  the  -Rates 
.Advisory  Committee  to  advise  the  Minister,  in  pursuance  of 
Section  6  of  the  London  Electric  Railways  (Fares,  &c.)  Act, 
1920.  as  to  what,  if  any,  modifications  should,  in  the  cirinim- 
rumstances,  be  made  in  the  fares  now  in  operation  andl 
charged  by  the  companies  under  that  .Act. 

Privaite  Bills. — In  the  House  of  Lords  on  July  2.5th,  the 
Grampian  Electricity  Supply  Bill,  and  the  London  Count;,' 
Council  (Tramways  and  Improvements)  Bill,  were  read  a 
third  time  and  passed.  The  Korth  Metropolitan  Electric 
Supplv  Bill  was  read  a  third  time  in  the  House  of  Commons 
on  Juiy  26th. 

On  July  30th  the  Black  Country  Tramways  and  Light  Rail- 
ways Bill  was  read  a  third  time  in  the  House  of  Commons. 

Vulcanised  Fibre. — On  July  30th  Dr.  Mi'RRAY  asked  the 
I'lesidcnt  of  the  Board  of  Trade,  whether  his  attention  had 
been  drawn  to  the  fact  that  the  standard  price  of  -American 
vulcanised  fibre  in  this  country  for  several  months  past  had 
been  Is.  7d.  per  lb.;  whether  he  was  aware  that  the  price 
quoted  by  the  British  firm  which  was  the  complainant  before 
the  committee  appointed  under  Part  HI  of  the  Safeguarding 
of  Industries  .Act  was  Is.  3id. ;  and  on  what  grounds  he 
considered  a  prima  facie  case  to  exist  for  proving  that  sales 
of  .American  fibre,  which  was  the  raw  material  for  many 
trades,  were  causing,  or  likely  to  cause,  unemployment  in 
the  British  indu.stry? 

Mr.  Briant  asked  why  the  meeting  of  the  committee  ap 
pointed  to  con.'-Tder  the  complaint  and  application  for  a  duty 
of  33i  per  cent,  on  imported  vulcanised  fibre,  which  was  fixed 
for  .August,  had  been  adjourned ;  whether  this  complaint  was 
only  made  by  one  firm  employing  a  small  number  of  people; 
if  so,  in  view  of  the  serious  position  to  which  many  firms 
which  found  it  necessary  to  import  this  substance  to  carry  on 
their  business  were  exposed,  and  .seeing  that  the  prices  of 
the  imported  article  had  not  varied  substantially  for  the  last 
six  months,  would  he  see  that  this  case  should  either  be 
heard  at  once  or  dismissed? 

Sir  P.  Lloyii-Gi!EAMF,  Secretary  to  the  Overseas  Trade  De- 
partment, said  that  a  complaint  in  respect  of  .American  vul- 
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Unified  fibre  was  made  on  April  7th  by  the  British  Electrical 
•and  Allied  Manulacturers'  Associatiou,  acting  ou  beliait  oi 
one  ot  Its  members.  As  there  appealed  to  ue  prima  Jacte 
evidence  that  tbe  American  price  iii  this  country  current  at 
H  very  recent  date  was  below  the  iiritish  cost  oi  production, 
as  denned  lu  the  Saleguarding  of  industries  Act,  the  com- 
plaint was  rclerred  to  a  committee,  lie  understood  that  the 
Oommittee  had  been  informed  that  about  April  last  the 
i/Vmerican  price  was  iucreased,  but  in  all  the  cu'cumstances 
be  thought  that  the  (Jommittce  should  proceed  with  its  m- 
■quiry,  and  he  did  not  propose  to  mterlere  with  its  discretion 
as  to  how  that  inquiry  should  be  conducted,  i'endmg  a  report, 
he  did  not  think  it  would  be  proper  for  him  to  make  any 
statement  on  the  subject,  but  as  to  the  position  of  importers 
he  would  refer  Mr.  iiriant  to  the  provisions  of  Section  4  of 
the  Act. 

,  Decisions  of  Electricity  Commissioners. — Sir  P.  Eich.\rdson 
asked  the  Parliamentary  Secretary  to  the  Minister  of  Trans- 
port, whether,  in  the  interests  of  the  electrical  industry,  he 
would  take  steps  to  reduce  the  time  now  elapsing  between 
the  hoUUng  of  inquiries  and  the  pubhcation  of  their  decisions 
by  the  Electricity  Commissioners;  and  whether  he  would 
take  steps  to  expedite  generally  the  procedflre  before  the 
Electricity  Commissioners  and  bring  it  more  in  accordance 
•with  the  duration  of  proceedings  belore  Select  Committees. 

Mr.  Neal  said  that  every  effort  was  made  by  the  Electricity 
Commissioners  to  pubUsh  their  decisions  as  early  as  possible, 
but  in  view  of  the  numerous  and  difficult  pomts,  both  ad- 
ministrative and  technical,  which  were  involved  in  their 
more  important  inquiries,  some  time  must  necessarily  elapse 
before  the  promulgation  of  a  decision.  The  Commissioners 
informed  him  that  the  passing  of  the  Electricity  (Supply)  Bill 
would  tend  materially  to  exi^edite  matters. 


CORRESPONDENCE. 

Leitert  received  by  %is  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.     N» 

'  letter  can  be  published  unless  we  have  the  writer't  name  and 
address  in  our  possession. 


The  Sale  of  Wireless  Apparatus. 

The  letters  under  the  above  heading  in  your  July  7th  and 
14th  issues  are  obviously  intended  to  convey  the  perfectly 
legitimate  exception  taken  by  the  writers  to  the  usurpation, 
and  the  undoubted  exploitation  in  vogue,  of  the  rights  of  the 
genuine  electrical  engineer  in  business.  It  is  coincident  at 
this  juncture  that  I  should  come  across  a  cutting  from  the 
Electrician,  five  years  old,  under  the  heading  "  Electrical 
Trade  Anomalies,"  and  written  by  J.  M.  M.  Munro. 

I  would  advise  your  readers,  at  least  tho.se  to  whom  the 
article  applies,  to  read  this  authentic  and  "  straight  to  the 
point  "  exposition  of  the  state  of  feeling  in  the  year  1917. 
Now.  after  five  years  of  alternate  slumps  and  booms  in  trade, 
the  broadest  outlook  reflects  a  more  hopeless  plight  than  that 
outlined  by  Mr.  Munro. 

It  is  conspicuous  in  many  of  the  discussions  api>earing  in  the 
Review  upon  the  subject  matter  that  a  remedy  is  suggested 
through  the  medium  of  the  Electrical  Contractors'  Association, 
nnd  that  one  has  merely  to  become  a  member  to  render  his 
business  exclusive.  Admittedly,  such  an  association  may  be  a 
\ery  desirable  medium  for  an  interchange  of  opinion  of  ex- 
'lusive  information  upon  current  topics  of  .special  interest  to 
its  members,  but.  and  here  let's  get  down  to  "clay,"  it  cannot 
:'ssure  its  members  preferential  treatment  from  wholesale 
iiou.ses  on  the  material  side  of  the  job.  or  discriminate 
iMtweon  the  "electrical  .sanitary  engineer"  and  the  genuine 
"■li'ctrical  engineer  on  the  installation  side  where  skilled  super- 
vision plays  an  important  part,  and  is  mainly  responsible  for 
tlie  compliance  of  an  installation  with  the  various  rules  in 
I  Tce. 

I,  for  one.  hold  the  view,  therefore,  th.it  the  remedy  is  as 
vpt  beyond  the  reach  of  the  E.C.A..  and,  further,  .so  far  as  1 
I  ',ve  been  able  to  ascertain,  its  doors  are  open  to  all  and 
sundry.  Briefly  put.  the  position  at  present  appeal's  to  be, 
that  so  soon  as  a  plumber  attains  a  position  in  his  business  to 
l>e  able  to  employ  a  wireman,  and  provided  the  latter  gentle- 
I  m  is  a  member  of  the  E.T.U.  or,  preferably,  holds  s<ime 
sort  of  office  in  his  district  branch,  the  said  plumber  starts 
and  continues  with  each  and  every  facility  enjoyed  by  his 
"lily  competitor. 

In  all  but  a.  few  isolated  cases  there  is  no  demand  for  the 
'e.dly  good  jobs,  since  they  can  be  carried  out  quite  as  well  in 
the  public,  eye  bv  the  sanitarv  engineer  as  a  side  line. 

\yi)uld  it  not  he  in  the  interests  of  the  trade  generally  if  the 
E.O.A.  persuaded  municipal  and  supply  company  engineers 
to  jointly  formulate  conditions  under  which  electrical 
■Work  may  be  caiTied  out,  and  bv  whom,  upon  their 
respective  systems?  They,  as  engineers  nf  a  .supply  undertak- 
'JR.  ha.ve  the  monopoly  of  supply  in  an  open  market  to  meet 
the  demand  created  by  the  activities  of  the  trade  in  machinery 
ana  appliances.  We  also,  as  electrical  engineers,  think  (merely 
tJunk)  that  the  commodities  or  consuming  devices,  from  the 


sale  and  installation  of  which  we  live  and  have  our  bemg, 
ought,  either  by  preference  from  the  manufacturers,  or  recog- 
nition by  the  supply  authorities,  to  come  under  a  httings  and 
accessories  clause. 

Un  this  point  one  need  not  travel  far  afield  to  find  motors, 
starters,  fans,  radiators,  ring  (and  other)  lamps,  vacuum 
cleaners,  irons,  dsc.,  on  display  in  the  wmdows  of  plumbers 
and  ironmongers;  in  fact,  the  'whole  boiling"  of  the  electrical 
engineer.  'Ifie  trade  as  a  whole,  both  in  supphes  and  its  per- 
.lunncl,  is  sadly  in  need  of  a  weediug-out  process,  and  both 
factors  are  at  the  present  time  polluted. 

In  conclusion,  1  am  with  Mr.  Munro  in  so  far  that  it  is  a 
curious  anomaly. 

Engineer  Contractor. 

July  22nd,  1922. 

[The  above  letter  has  been  abbreviated.- -Eds.  Elec.  Rkv.] 

D.C.   Meter  Testing. 

Although  it  is  now  some  years  since  "  I  shook  the  dust  " 
of  a  meter  testing  and  standardising  department  of  a  large 
corporation  "off  my  shoes,"  I  am. still  keenly  interested  m 
meters. 

One  cannot  refrain  from  expressing  astonishment  on  read- 
ing— in  these  days — a  description  of  "  an  arrangement  "  for 
the  above  work  in  your  July  28th  issue. 

Mr.  "  J.  W.B.,"  however,  appears  fully  alive  to  the  difficul- 
ties that  will  have  to  be  contended  with,  and  I  feel  sure  other 
meter  engineers  will  not  envy  the  user. 

There  was  no  battery  room  in  my  last  job,  but  the  chief 
"  saw  to  it  "  that  we  ha-d  a  battery  and  made  space  for  it 
with  control  boards,  &c.  I  have  good  reason  to  believe  it  ia 
still  rendering  good  service  to  my  successor  in  the  perform- 
ance of  his  functions. 

Without  this  plant  it  would  have  been  impossible  to  bring 
the  "  units  sold  "  figure  so  close  to  the  "  units  generated." 
How  can  one  standardise  meters,  vital  insrtruments  in  a 
supply  undertaking,  down  to  l/40th,  l/20th,  and  starting 
currents,  any  load  for  that  matter,  with  standard  instruments 
and  unsteady,  uncertain  amperes?  Towards  the  end  of  the 
description  one  reads  that  an  extra  observer  is  engaged  in 
keeping  the  current  steady ! 

I  will  not  digress  further  beyond  saying  that,  as  a  reader, 
I  regret  I  am  un.able — as  the  writer  suggests — to  see  any 
modifications  to  ."uch  an  arrangement,  but  would  strongly  .id- 
vise  others  contemplating  d.c.  meter  testing  to  use  a  battery— 
h.aving  used  both  methods  mvself. 

J.  C.  Elvey. 

Ixindon,  W.C.2.  ' 

Jnly  mh,  1922. 

The  I.E.E.  Wiring  Rules. 

Many  of  us  who  are  interested  in  electrical  installation  work 
will,  I  feel  sure,  welcome,  and  generaUy  endorse,  Mr.  J.  R. 
Willingham's  letter,  published  in  your  issue  of  July  21st.  There 
is  amongst  many  a  feeling  that  the  above  rules  are  unsatis- 
factory, but  at  present  they  are  the  only  approach  to  standard 
available,  and  are  generally  accepted  as  such.  That  the  stan- 
dard of  wiring  installation  work  requires  raising  few  will  deny; 
however,  ask  any  man  you  know  and  he  will  almost  invariably 
abuse  the  I.E.E.  rules,  hut  will  seldom  put  his  finger  on  any 
one  clause  and  say:  "this  is  rot;  it  should  read,"  &c. 
Mr  ^^'illingham  confines  his  remarks  to  what  I  term  the 
home  installation,  but  they  apply  with  100  per  ceut.  greater 
force  to  the  industrial  power  installation.  All  must  be  more 
or  less  familiar  with  some  of  the  fearful  and  wonderful  local 
niles  relating  to  motors  and  their  starting  currents,  dw., 
particularly  on  a.c.  systems.  Again,  of  late,  very  rightly, 
in  my  humble  opinion,  the  call  is  for  H.O.  type  of  gear. 
(Juery  :  What  is  H.O.  equipment?  How  does  one  stand  with 
regard  to  standards?  In  student  days  we  learnt  that  746  watts 
equalled  one  electiic  horse-power.  I  have  yet  to  meet  the 
motor  rated  .at  1  h.p.  which  will  only  draw  746  watts  from 
the  line,  yet  quite  a  number  of  important  undert.okings  do 
their  calculations  on  this  746  figure  for  all  and  every  motor 
calculation  or  connection  to  the  main. 

At  last  supply  men  are  waking  up  to  the  fact  that  there  is 
such  a  thing  as  "  power  factor  "  blighting  their  a.c.  system. 
Cos  (/)  looks  quite  pretty  in  print,  but  moans  little  or  nothing 
to  quite  a  number  of  supply  station  men.  When  the  "  powers 
that  be  "  give  up  talking  about  cas  (ti.  and  our  mains  men 
re.ally  appreciate  that  an  angle  of  lag  of  45  degrees  corresponds 
to  a  cos  0  of  70.7,  and  that  at  this  power  factor,  for  every  70.7 
per  cent,  of  revenue  earning  current  an  equal  current  in 
magnitude  is  also  flowing,  which  not  only  fails  to  earn 
revenue,  but  actually  produces,  amongst  other  things,  C'R 
lossi^s  whilst  inductively  impairing  the  voltage  regul.ation.  in 
addition  to  all-round  capital  inflation,  then  we  shall  begin  to 
make  real  progress.  Had  the  reprehensible  power  factor 
properties  of  the  induction  motor  been  generally  appre- 
ciated in  the  early  a.c.  days,  poesibly  development  would  h.-vve 
taken  place  on  more  satisfactory  power-factor  lines. 
Touring  the  late  war  the  electric  furnace  made  huge  strides 
owing  to  its  success  from  the  users'  point  of  view.  Likewise 
the  arc  welder  is  progressing  without  anyone  in  the  early 
stages  calling  attention  to  the  fact  that  all  arcs  operate  at  a 
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very  low  power -factor.  In  concluBion,  I  sincerely  trust  that 
those  who  suffer  from  low  "  power-factor  "  will  take  up  this 
promising  load  of  arcs  as  applied  to  industi-y  before  we  are 
lurther  comprouiised  or  afflicted  «ith  even  lower  power- 
factors  than  we  have  to-day. 

Walter  E.  Rogers,  A.M.I.E.E. 

London,  July  •23rd,  lOaS. 

[This  letter  has  been  abbreviated.— Eds.  Elec.  Eev.] 


A  Maximum  Demand  Problem. 

How  far,  if  at  all.  will  a  consumer  on  a  3-phase  circuit, 
tdkinti  his  current  through  a  maxunum  demand  indicator  (do- 
pendiujj  on  temperature  rise)  be  affected  by  conditions  outside 
ills  own  premises,  i.e.,  assummg  :  (1|  a  vcr\  l>ad  power-faitur 
111  the  sii|>ply  maiu;  (i)  a  unity  puwer-factor.  It  would 
«'cm  reasonable,  as  the  mains  are  warmed  up  by  the  extra 
ciurent  when  power-factor  is  low,  that  the  maximum  demand 
indicator  should  be  affected  adversely  too. 

.4   Consumer. 
July  iJtIi,  1922.  _, 

The  I.E.E.'s  Outlook. 

1  was  interested  in  the  remarks  contained  in  Mr.  J.  \V. 
Meares's  letter  in  your  issue  of  the  21st  instant,  and  think 
that,  instead  of  the  bare  uaiues  of  candidates  for  election  to 
the  Council  of  the  I.E.E.  being  submitted  to  the  members, 
such  should  be  supplemented  by  a  few  notes  stat'ing  their 
present  positions  in  the  electrical  world,  and  a  few  particur 
lars  of  their  careers. 

I  ventm-e  to  think  that  were  the  name  of  such  a  distinguished 
overseas  member  as  Mr.  J.  W.  Meares  included  in  the  list, 
manv  members  would  welcome  the  innovation. 

1  hoi>e  that  1  am  not  disclosing  any  secrets  of  the  ballot 
when  I  state  that  I  know  where  one  of  my  votes  ^  would 
be  cast,  and  think  it  would  be  by  no  means  lonely,  or  in  poor 
company.  ,      .^      ■      • 

Is  there  any  reason  why  the  members  of  the  Institution 
.should  not  be  given  details  of  the  candidates'  qualifications 
for  office? 

As  at  present,  it  is  probable  that  a  good  many  of  those  who 
do  vote  know  little  or  nothing  of  the  value  and  persouaUties 
of  the  candidates,  and  follow ,  accordingly,  the  Council's  recom- 
mendations. If  one,  for  example,  may  think  that  three 
of  the  names  submitted  are  in  his  opinion  suitable  for  his 
representation  on  the  Council,  he  votes  accordingly,  but  the 
probability  is  that,  finding  he  has  further  votes,  and  thinking 
it  is  a  pity  to  waste  them,  he  uses  them  all,  and  so  negatives 
his  initial  selection. 

It  would  be  interesting  to  hear  what  proportion  of  the 
members  take  sufiicient  interest  and  trouble  to  fill  up  and 
return   their  ballot  forms. 

In  Parliamentary,  municipal,  and  other  elections,  candi- 
dates' qualifications  are  well  advertised.  If  candidates  for  the 
I.E.E.  Council  are  worth  nommation.  it  follows  that  their 
qualifications  ought  to  be  w-orth  advertising. 

In  the  event  of  the  Institution  being  unable  to  state  par- 
ticulars of  the  career  of  each  candidate,  and  I  don't  see  why 
it  cannot  Le  done,  we  have  the  obliging  Press  to  elaborate 
what  has  previously  been  done,  and  so  give  greater  publicity 
to  the  matter,  and  secure  an  adequate  representation. 

Should  the  Institution  provide  such  details,  the  Pre.ss  will, 
no  doubt,  review  and,  where  deserved,  supplement  them. 

I  await  with  interest  next  year's  ballot  paper,  and  hope  that, 
if  Mr.  Meares's  name  is  among  those  submitted,  he  will  find 
his  election  will  prove  his  "  fact  "  to  be  fiction,  at  lea.st  as 
far  as  he  himself  is  concerned. 

Gus.   C.   Lundberg. 
London,  N.7,  Julij  %th,  1922., 


Where  are  the  Wiremen? 

I  liad  no  intention  of  entering  into  a  long  correspondence 
on  the  above  sul^ject,  I  am  much  too  bu.sy  for  that;  however, 
I  must  reply  to  your  correspondents  who,  with  few  excei)- 
tions,  seem  to  make  veiled  attacks  on  myself.  What  I_  wanted 
was  recommendations  from  engineers;  not  applications  for 
the  post. 

In  reply  to  "  One  Applicant,"  my  letter  was  .sent  with  the 
advertisement,  but  owing  to  lack  of  space  in  your  "  Corre- 
spondence "  columns  was  not  inserted  till  the  week  follow- 
ing. The  letter,  of  course,  refers  to  a  former  advertisement. 
In  the  present  instance  the  applications  would  be  nearer  a 
thousand  than  two  hundred.  I  never  asked  for  any  embel- 
lishments, and  am  not  lax,  or  fastidious,  and  fully  agree  that 
it  is  a  simple  job  that  is  vacant.  In  reply  to  the  "  Ex-I.E.B.." 
I  never  fsuggested  that  the  applicants  were  incompetent,  and 
if  he  is  not  applying  for  any  jobs  under  a  box  number,  it 
may  be  a  surprise  to  him  to  hear  that  the  present  position  I 
hold  was  secured  by  applying  for  the  position  under  a  box 
number. 

Personally,  I  am  always  proud  to  show  my  references,  and 
I  expect  whoever  is  appointed  will  be  a  stranger  to  me;  we 
do  not  require  personal  details,  only  references  as  to  experi- 
ence.   My  primary  reason  for  putting  the  advertisement  under 


a  box  number  was  to  save  unnecessary  expense  to  apphcants, 
several  of  whom  would  have  at  once  run  down  to  see  me, 
and  as  there  is  only  one  vacancy  it  is  obvious  considerable 
expense  would  have  fallen  on  men  who  could  ill-afford  it. 
This  is  born  out  by  several  applicants  who  desire  an  iateir 
view. 

In  reply  to  "Indentured  Electrician."  no,  it's  not  a  case 
of  ■■  too  old  at  40."     We  do  not  want  a  man  with  a  krge 
family  to  take  a  junior's  job,  and  cannot  afford  it.    In  reply 
to   "  Fed  Up,"  no,   we  do  not  requiie   a  speciaUst,   only   a 
man  with  average  intelligence.     Einally,  in  answer  to  "  Not   ■ 
1  in  200."  who  said  anything  about  one  and  a  half  per  cent, 
of   the  apphcations  being  not  satislaclory '.'     By  the  tone  of 
his  letter  I  should  not  like  to  accept  anyone  he  recommended; 
and   to  prove  he  is  right   in   his  concluding   paragraph   that 
the  trouble    is   at    the    top,    I    give    a    few    examples    below    I 
which  will  prove  whether   I   did  or   did  not   understand   my    { 
business.     1  might  have   been  easily  suited— that   is   perhaps   ] 
what  he  means;  if  not,  he  has  a  lot  to  learn,  including  not  to   j 
jump  to  conclusions  too  quickly.  I 

The  first  man  I  had  had  some  15  years'  exi)erience  and  bad   I 
excellent  references  and  said  there  was  not  a  job  I  could  put    I 
him  on  which  lie  could  not  tackle.     I  gave  him  a  job  of  eight   I 
lights  to  do  and  he  wired    .some    lights   in    parallel,  some  in    ' 
series,  and  some  would  not  hght  at  all.       On  another  job  of   i 
four  lights,  at  £2  per  point  for  the  job,  his  time  came  to  over 
that,  and  when  he  had  finished  I  found  he  had  wired  a  hall 
light  .so  that  one  had  to  go  into  the  dining  room  to  switch 
on  the  hall  light  and  into  the  hall  to  switch  on  the  dining 
ixKim  light ;  these  are  only  two  of  his  achievements.      No.  2 
I  sect  to  connect  a  small  sausage  machine  motor  and  found 
he  had  put  the  armature  in  series  with  the  no-load  release  coil 
of  the  starting  .switch ;  this  man  left  me  to  take  a  three-weeks' 
job  at  a  few  pence  more  per  hour.     No.  3  proceeded  to  upset  a 
Bastian  meter  on  a  consumer's  premises,  but  did  not  observe    ; 
the  reading  and  filled  it  up  to  what  he  thought  it  ought  to   ' 
be,   which    was   ten  units  above   the   actual   reading  on   the    1 
top  of  the  scale.       He  wired  a  few  two-  and  one-light  jobs    i 
and  none  of  the  lamps  would  light.     No.  4  had  a   job  with    | 
me  at   four  times   the   rate  he    was  previously   getting,  and   i 
after  three  days'  work  came  to  me  and  said  "  hired  by  the    i 
hour,  hour's  notice."    I  said  "  correct,"  and  off  he  went.    Of   I! 
my   present  .staff,   two  have   been  with    the   firm  for  nearly    ii 
twenty   years,   one   for  three   years,   one   about  seven   years,    i 
and  one  four  years.      I  agree,  Mr.  Editor,  that  some  of  the   I 
applications  are  heartrending,  and  I  will  as  soon  as  possible   f. 
thank  the  unsucces.sful  ones  and  announce  in  your  columns   « 
when  the  vacancy  is  filled,   which  will  be  in  about  a  week's   n 
time.       I  have  not  up  to  the  pre.'ient  had  time  to.  deal  with 
the  large  number  of  applications. 

Engineer. 
■Jidii  Si-sf,  1922. 

[This  correspondence  is  now  closed. — Eds,  Ei.f.c.   Rev.] 


The  I.E.E.  Summer  Convention. 

In  your  issue  of  June  Ibth,  Mr.  A.  B.  Muirhead,  comment- 
ing on  your  leading  article  of  .Tune  9th.  gave  us  some  in- 
foiTnation  on  low  grade  fuel.  He  says  it  will  be  agreed  by 
those  in  a  position  to  judge,  that  power  developed  from  such 
fuel  can  be  obtained  at  a  price  with  which  water  power  in 
this  country  has  no  chance  of  competing.  Now,  this  state- 
ment is  just  a  little  misleading.  While  the  economical  posi- 
tion at  the  majority  of  mines  remains  as  at  present,  there  is 
little,  if  any,  of  this  low  grade  fuel,  most  .of  it  being  required 
in  preparing  the  better  grades  for  the  market.  I  am  in  touch 
with  a  large  colliery  worked  on  modern  lines.  Its  electrical 
system  is  3-phase,  a.c. ;  it  is  composed  of  three  1,300-kW  sets 
combined.  The.  average  load  is  two-thirds  the  capacity;  the 
power  factor  is  a  lagging  one  varying  from  0.3  to  0.7.  The 
water  used  for  steam  generation  is  unfiltered,  and  is  mostly 
pumped  from  the  mine,  a  good  percentage  of  it  being  mud. 
It  takes  all  the  low  grade  fuel  at  the  mine  with  a  quantity 
from  smaller  collieries  mixed  with  a  better  grade  to  generate 
the  steam  used  at  this  mine.  One  of  the  .sets  is  a  mixe.dr 
lires.-nre  turbine  and  it  is  the  usual  thing  to  see  exhaust 
st.eiim  blowing  off,  and  no  questions  asked.  As  one  who  hag 
worked  among  water-driven  machinery  for  a  time,  I  should 
say  the  antique  water-driven  wheel  could  compete  favour- 
ably with  this  fuel  as  it  is  used  at  some  mines  to-day. 

J.  Shiels. 

Glasgow,  July  Wth.  1922. 


Where  are  the  Young  Men  of  the  I.E.E.? 

My  attention  lins  l)een  drawn  to  a  letter  which  appeared 
in  your  issue  of  .luly  21st,  signed  bv  Kenneth  Pittaway,  in 
which  the  following  statement  is  made:  — 

"  Such  As.socintions  as  the  A.M.E.E.,  the  S.T.B.,  and  the 
E.P.E.A.  are  doing  their  utmost  to  set  a  '  first-class  pro- 
fession '  upon  a  first-class  ha.sis,  as  far  as  '  salaries  and  status 
are  concerned.'  " 

T  feel  sure  that  the  writer  does  not  wish  to  make  a  state- 
ment which  cannot  be  liorne  out  by  facts,  and  I  have  to  Bay 
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that  the  Association  of  Mining  Electrical  Engineers,  to  which 
presumably  he  refers,  does  not  interfere  in  any  way  whatever 
with  the  question  of  salaries  of  its  members. 
A,  B.  Muirhead, 

Glasgow,  July  29th,  192'i.  President.  A.M.E.E. 

[The  letters  A.M.E.E.  were  obviously  intended  to  stand  for 
the  Associated  Municipal  Electrical  Engineers  (Great  Britam 
and  Ireland).— Eds.  Elec.  Rev.] 


Removal  of  a  Static  Charj^e. 

During  the  process  of  rinsing  silk  ajid  other  garments  in 
wann  dry  benzine,  static  electricity  is  generated  in  such 
quantities  as  to  ignite  the  vapour  by  a  spark  discharged 
under   certain    conditions. 

All  the  metal  tanks  and  machinery  are  electrically  earthed, 
but  owing  to  the  benzine  being  a  non-conductor  it  appears  to 
retain  sutficient  electricity  to  produce  a  spark  on  discharge, 
and  I  should  be  much  obliged  if  any  reader  could  give  infor- 


mation as  to  how  to  conduct  the  electricity  from  the  surface 
of  the  benzine  as  fast  as  it  is  generated. 

,   ,  F.  W.  F. 

Julu  mil,  102-2. 

Whitegate  Brick  Co.  v.  R.  O'Brien  &  Co. 

With  reference  to  the  article  in  your  July  2l6t  issue  ou 
page  106,  we  wish  to  call  your  attention  to  the  fact  that  we 
were  not  backed  in  any  way  whatever  by  the  English  Electric 
Co.  in  this  ca.so.  W'c  carried  out  the  defence  entirely  our- 
selves. 

\ye  trust  you  will  announce  this  iu  your  paper,  as  the 
article  mentioned  above  has  caused  a  wrong  impression  in  the 
trade. 

„      ,  R.  O'Brien  &  Co. 

Manchester,  Julu  '<int,   l^i-J.  F.  Hui.Mr. 

[The  "  article  "  was  a  reiwrt  of  legal  proceedings,  and  the 
.statement  alluded  to  was  that  of  counsel  for  the  plaifltiffg  — 
Eds.  Elec.  Rev.] 


BUSINESS    NOTES. 


Bankruptcy  Proceedings.— Leslie  Rowland  Henson,  23, 
Green  Luue.-*,  Islington,  London,  N. — The  public  examination 
of  this  debtor  was  held  on  July  •2Sth  at  the  London  Bank- 
ruptcy Court  before  Mr.  fiegistrar  Francke.  The  accounts, 
showed  debts  MWo,  and  assets  £7'i,  subject  to  reaUsation. 
In  the  course  of  his  evidence  the  debtor  stated  that  for  four- 
teen years  he  was  in  the  employ  of  various  tirms  of  electrical 
engineers,  and  in  June,  1919,  commenced  business  on  his 
own  account.  Owing  to  lack  of  capital  and  the  slump 
in  trade  he  could  not  make  it  a  success,  and  being  pressed 
by  creditors  last  May,  he  petitioned  the  Court.  The  examina- 
tion was  concluded. 

Charles  Archibald  Henderson,  63,  Queen  Victoria  Street, 
E.G.,  and  The  Grove,  Sutton. — A  sitting  of  the  London 
Bankruptcy  Court  was  held  on  July  ^Sth  before  Mr.  Registrar 
Francke,  for  the  public  examination  of  this  debtor,  who 
failed  in  April  last,  with  total  liabilities  i;'21,371  (unsecured, 
;fi23,405)  and  net  assets  valued  at  £18,3.59,  after  deducting 
£205  for  payment  of  the  preferential  claims.  In  reply  to 
Mr.  Vyvyan  (Official  Receiver),  the  debtor  .stated  that  in 
November,  1919,  upon  being  demobilised  from  the  Army, 
with  the  rank  of  lieutenant,  he  purchased  for  £450,  which 
he  obtained  on  loan  from  relatives,  the  business  of  a  mer- 
chant in  insulating  materials  carried  on  at  63,  Queen 
Victoria  Street,  under  the  style  of  "  Allen  &  McMaster,"  and 
he  had  since  continued  it  under  the  same  sty'le  and  at  the 
same  address.  In  October,  1921,  he,  under  a  scheme  entered 
into  with  other  persons  for  obtaining  the  finance  necessary 
for  the  proposed  formation  of  a  limited  company  and  the 
equipment  of  a  factory  in  connection  therewith  for  manufac- 
turing ebonite,  became  the  nominal  borrower  of  £20,000  from 
an  insurance  company  on  the  security  of  policies  effected  with 
it  on  the  lives  of  three  persons,  and  on  the  guarantees  of 
four  others.  One-half  of  that  sum  was  to  have  been  applied 
for  the  purposes  of  the  .said  company  and  factory,  but  the 
whole  loan,  less  certain  deductions,  was  applied  by  his  asso- 
ciates to  another  company  which  they  were  financing.  Wit- 
ness attributed  his  insolvency  (a)  to  a  falling-off  in  his  busi- 
ness since  June,  1921,  owing  to  a  curtailment  of  his  credit 
consequent  upon  its  becoming  known  in  the  trade  that  he 
contemplated  manufacturing  ebonite,  which  he  had  hitherto 
purchased;  (b)  to  bad  debts,  trade  and  personal;  and  (c)  to 
heavy  discount  charges  and  interest  on  loans.  The  examina- 
tion was  concluded. 

J.  E.  RoLLiNSON,  electrical  engineer  and  contractor,  5, 
Tavistock  Chambers,  Beastmarket  Hill,  Nottingham.— Re- 
ceiving order  made  July  2Gth,  on  debtor's  own  petition. 

C.  P.  M.  DowNiE  (P.  Downie),  electrical  engineer  and 
factor.  3.55a,  Westborough  Road,  and  88.  Ronald  Park 
Avenue,  Southend-on-Sea.— Trustee,  Mr.  T.  C.ourlav.  Official 
Receiver,   29,  Ru.s.sell  Square,   W.C.,  relea.sed   Julv  '21st. 

T.  Hyde,  electrician.  l.'^O.  London  Road,  Crovdon.— Trustee, 
Mr.  T.  Gourlay,  Official  Receiver,  29,  Russell  Square,  W.C. 
released  July  2lRt. 

R.  H.  liiDDELL  (Liddell  &  Mclnnes)  electrical  engineer,  4, 
The  Crescent,  Carlisle.— First  and  final  dividend  of  5s.  6Jd. 
in  the  £.  payable  August  8th.  at  the  Official  Receiver's  office, 
Carlisle. 

H.  S.  Rogers,  electrical  engineer's  sales  manager.  21. 
Derby  Street.  Walsall.— Receiving  order  made  Julv  26th  on 
debtor's  own  petition. 

R.  A.  Deplf.doe,  electrical  engineer,  .53,  Frodingham  Road, 
Scunthorpe.— Last  day  for  proofs  for  dividend.  August  16th 
Trustee.  Mr.  S.  M.  Forrester,  1,  Town  Hall  Street,  Orimsbv. 

W.  W.  Threapleton.  electrical  and  mechanical  engineer. 
Thornbury  Roa.l,  Bradford.— First  and  final  dividend  of 
OS.  9d.  in  the  ,£  payable  at  the  Official  Receiver's  office.  12 
Duke  Street,  Bradford. 

W,  Caldwell  (Cald>vell  .t  Son),  electrical  engineer,  26. 
Victoria  Road.  Hale.  Che.*ire.— Receiving  order  made  Julv 
29th  on  debtor's  own  petition. 


Company  Liquidations.— Albert  Lee  &  Co.,  Ltd.,  lighting 
accessories  merchants,  8-9.  New  Zealand  Avenue,  London, 
E.G.,  and  at  Glasgow  and  Newcastle.— In  pursuance  of  the 
provisions  of  the  Companies  (Consolidation)  Act,  a  largely- 
attended  meeting  of  the  creditors  of  the  above  was  held  on 
July  21th  at  the  offices  of  the  London  Chamber  of  Commerce, 
Oxford  Court.  Gannon  Street,  E.G. 4.  The  chau'  was  occupied 
by  Mr.  Thomas  Keens,  of  Messrs.  Keens,  Shay,  Keens  A;  Co., 
I. A.,  25,  College  Hill,  E.G.,  who  had  been  appointed  to  act  as 
the  Uquidator  in  the  voluntary  hquidation. 

The  chaiinian,  at  the  outset,  stated  that  at  the  request  of 
the  principal  creditors  he  was  appointed  as  the  Uquidator, 
and  he  was  not  the  nominee  of  the  shareholders.  A  large 
number  of  proxies,  totalling  nearly  £70,000.  had  been  re- 
ceived in  favour  of  the  voluntary  liquidation  being  contmued 
with  him  (Mr.  Keens)  as  hquidator.  The  directors  desired 
hkn  to  express  their  regret  at  the  position  which  had  arisen, 
and  he  was  asked  to  state  that  it  was  hoped  that  the  outcome 
of  the  hquidation  would  be  the  introduction  of  a  scheme  for 
the   reconstruction    of    the   company. 

The  statement  of  affairs  presented  showed  rankiufe  liabihties 
of  £87,185.  Of  that  amount  £36,943  was  due  to  the  unsecured 
creditors,  while  there  were  fully-secured  creditors  for  £12.622. 
The  securities  held  were  valued  at  £17,160.  There  were  also 
partly-secured  creditors  for  £80,12iJ,  of  which  £50,212  was 
expected  to  rank.  The  assets  were  estimated  to  realise 
£63,594,  from  which  had  to  be  deducted  £1,244  for  prefer- 
ential claims,  and  £41,651  due  on  debentures.  I'he  net  assets 
therefore  amounfed  to  £20,700,  or  a  deficiency,  as  regarded 
the  unsecured  creditors,  of  £66,485.  The  assets  were  as 
follows: — Cash  at  bank,  £180;  cash  in  hand,  £44;  stock-in- 
trade  at  cost,  £70.0(J0,  expected  to  produce  £39,425;  hxtureb, 
fittings,  &G.,  £1,228;  investments,  £1,223;  loans  on  mort- 
gage, &c.,  £2.300;  lease  and  goodwill,  £].2(.iO;  good  book 
debts,  £10.456;  doubtful  and  bad  debts,  £4,72^.  estimated  to 
realise  £l,lK.i(i;  debtors  on  agency  accounts,  £2.000;  and 
surplus  from  fully-secured  creditors,   £4,538. 

Mr.  Keens  said  that  the  partly-.secured  creditors  were  five 
in  number.  The  Deventer  Glas  Maatschappij.  of  Holland, 
were  partly-secured  creditors  for  £28.329.  As  security  they 
held  debentures  in  the  company  to  the  extent  of  £9,300.  and 
were  unsecured  tor  the  balance  of  their  claim.  Messrs. 
George  Wills  &  Sons,  Ltd..  were  creditors  for  £24.618,  and 
they  held  debentures  to  the  value  of  £3,500  and  stock  valued 
at  £5,082,  and  were  included  as  unsecured  creditors  for 
£16.036.  Messrs.  M.  Samuel  &  Co.,  Ltd.,  were  partly-secured 
creditors  for  .£22,1.52,  theu-  security  consisting  of  third  deben- 
tures for  £3,200  and  stock  valued  at  £5.707.  The  amount 
of  their  unsecured  claim  was  therefore  £13,'il5.  Mr.  F.  .\. 
Pairchild  was  a  partly-secured  creditor  for  £4,381.  and  he 
held  third  debentures  for  £2,7tX).  which  were  issued  on  .A.pril 
loth  last.  He  was  unsecured  for  £1.1381.  but  some  question 
might  arise  as  to  tUe  validity  of  the  issue  of  the  debentures 
to  him.  The  remaining  partly-secured  creditor  was  scheduled 
for  £618.  of  which  £25l)  was  unsecured.  There  had  been 
three  issues  of  delwntures.  The  first  debentures  were  for 
£10.00().  the  second  for  £6,000.  and  the  third  for  £2.5.000.  In 
his  opinion  certain  of  the  second  and  third  debentures  were 
open  to  some  question.  A  receiver  for  the  delHMiture  holders 
was  appointed  on  June  34th  last.  It  was  contemplated  that 
(he  Newcastle  branch  should  be  closed  at  once.  On  Decern 
her  31st.  ]92t).  the  company's  accounts  showed  a  debit  bal- 
ance on  trading  of  £1.341.  The  share  capital  then  amounted 
to  rather  more  than  £11,(XX>,  and.  as  regarded  the  shareholders, 
tliere  was  a  surplus  at  the  date  mentioned  of  £10,:W4.  Sine- 
December,  1920,  there  had  been  a  loss  of  £31,925  incurred  in 
carrying  on  the  business.  The  present  position  was  due  to 
that  lo,--s,  together  with  the  writing  down  of  the  assets  and 
claims  for  lo.sses  on  contracts  amounting  to  .f3t>.4.59.  The 
company  then  entered  into  larce  trnns;ictions  .md  nej.iti.itions 
commenced  for  the  introduction  of  f W.OOO  caiiflal  by  tliree 
foreign  firms.    The  chief  reasons  which  actuated  thos«  firms 
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were  the  connection  which  Albert  Lee  &  Co..  Ltd.,  possessed, 
and  the  contracts  which  had  been  entered  into  for  goods,  and 
whioh  wera  considered  to  be  extremely  advantageous.  The 
premises  at  Cambridge  Heath  were  extended  and  showrooms 
opsned  in  London.  The  scheme  which  the  company  had 
intended  to  follow  did  not.  however,  materialise  o\\ing  to  the 
slump  in  tiade.  Conti-acts  thought  to  be  advantageous  re- 
sulted in  serious  losses.  Further,  there  were  many  serious 
(•ancellations  of  contracts. 

Proceeding,  the  chairman  stated  that  the  company  was 
registered  on  May  '27th,  1916.  with  a  nominal  capital  of 
i'.i.LKXi.  and  it  took  over  an  existing  business  for  which  it  paid 
£•2  m  cash  and  the  balance  in  shares.  Subsequently  the 
capital  was  increased  to  £12.5UO.  During  the  year  to  January 
.■(1st.  UnT,  there  was  a  loss  of  &M,  whilst  in  the  following 
l'2  months  there  was  a  loss  of  ±'3'il  on  a  turnover  of  £38,30.5. 
During  the  year  to  January  31st,  1919,  the  turnover  fell  to 
£19.131,  with  a  loss  of  £3,473.  In  that  year  the  whole  of  the 
.••taff  was  in  the  Army,  and  temporary  employes  had  to  be 
engaged.  During  the  period  to  June  3(>th,  19-20,  the  London 
sales  were  £73,491,  with  a  net  profit  of  ^4,olS,  and  £7,000 
was  carried  to  reserve.  In  the  .sjiuie  period  the  >;ewca«tle 
branch  had  a  turnover  of  £'2,t>.5G,  with  a  loss  of  £153.  During 
the  six  months  to  December  31st,  19-20,  the  sales  were  £44,946, 
with  a  loss  of  d62,8'21,  after  a  heavy  writing  down  of  stock. 
There  was  a  loss  at  Newcastle  of  i:20,  on  a  turnover  of 
£7,593.  During  the  18  months  to  July  5th  last  the  London 
turnover  was  £09,897,  with  a  loss  of  £19,817,  while  at  New- 
castle the  sales  amounted  to  £7,949,  and  there  was  a  loss  of 
£8,3W.  He  agreed  that  the  loss  in  the  latter  period  seemed 
extraordinary,  and  he  could  not  explain  it  at  all.  During 
the  same  period  the  sales  at  Glasgow  were  £14.782,  with  a 
kjss  of  ±'3,759.  The  overwhelming  feature  in  connection  with 
the  los.ses  was  the  depreciation  of  the  stocks.  As  previously 
intimated,  there  was  a  desire  for  a  reorganisation  of  the 
Kjuipany.  Certain  foreign  manufacturers  had  expressed  a 
wish  to  acquire  the  goodwill  and  connection  of  the  business. 
Negotiations  had  been  opened  for  the  sale  of  the  goodwill 
and  lease,  and  it  was  proiwsed,  as  part  of  the  scheme,  that 
the  manufacturers  referred  to  should  act  as  selling  agents  for 
the  receiver  and  the  liquidator  with  a  view  to  disposing  of 
the  assets  in  the  ordinary  way  of  trade.  If  that  was  done 
it  was  possible  that  the  assets  would  realise  more  than  the 
ligures  at  which  they  appeared  in  the  statement  of  affairs. 
If  the  assets  were  sold  at  a  break-up  he  was  unable  to  say 
what  they  would  fetch.  If  the  scheme  went  through,  the 
mtention 'would  be  for  the  assets  to  be  sold  and  part  of  the 
consideration  would  be  paid  in  cash.  That  would  enable  a 
small  composition  to  be  paid  to  certain  of  the  creditors,  and 
deferred  shares  in  a  new  company  w'ould  also  be  issued. 
In  addition,  there  would  also  he  available  for  the  creditors 
any  moneys  which  might  be  in  hand  at  the  close  of  the 
receivership.  Any  echeme  would  have  to  be  submitted  to  the 
creditors. 

In  answer  to  questions,  the  chairman  stated  that  certam 
debentures  were  issued  last  April  to  a  number  of  creditors, 
and  in  his  opinion  such  debentures  were  of  doubtful  validity. 

A  resolution  was  unanimously  pas.sed  confirming  the  volun- 
tary liquidation  of  the  company,  with  Mr.  Keens  as  the 
liquidator,  and  it  was  decided  that  an  application  should  be 
made  to  the  Court  for  the  appointment  of  a  committee  of 
inspection  consLsting  of  the  representatives  of  five  of  the 
principal  creditors.    The  following  are  creditors:  — 


.Mkinson     Bros. 
.^dams  i    Co.,    Lid. 

Afova    &    Co.  

Aini-w    Electric    Lamp   Co. 
Burners    0921),     Ltd.     ... 

Bedford   &    Co 

Bale    &   Sons 


...     200    Gas  Light  &   Coke  Co. 
15    General     Electric    Co, 
14    Great    Eastern    Railway 
...      S4    Hillbar    Press 
...       41     Harper   &   Co.,    Ltd. 
...     241     Hardware     Trade    Jour 
...       34     Harris.    T. 

British     ThomsonJiouston    Co.      21     Harper    &    Broom 

British      Thomson-Houston    Co.      22    Harris.   A 

Ramaglicht     Ges.,    M.O.L.         ...       12    Heath    &    Sons,    Ltd. 

iJe    Boer,    H.    G 40     Hawkins    Bros.    &   Co. 

Dp    Boer,    H.   F 40    Hartland   &    tastwood 

Bathurst,'  A.'  16     1''"    l'</">"0'tger 

Balhurst,    J.  ...         1?*    Ironmang, 

Cooper,    G.    R 

Caldwell    &   Troller 

Oick    &     Booth      

Chisholms,    Ltd 

Crossllng.    G.,    &    Co.,     Ltd 

Carter,    I'atorson    &    Co, 

Clyde    Shipping    Co.,    Ltd. 

Catchpolc   4    Maurice,    Ltd. 

Celtic   Stamping  Co.,    Ltd. 

Curtis.   H.,  &  Son 

Cooper   &   Smith 

runningham.     E.    S. 

City  of   London    E.L-   Co. 

Canning,     W.,    &    Co 

Cooke     &     Segal     

Cable    Accessori'-.9    Co.    ... 

Deventer   Clas    Maatschappij 


19  J.imes.   H.,  &  Co « 

40  Jowett,    F.    VV 27 

97  Joseph.    C.    F 72 

2.';  Kerr.    W.     I' M 

:«  Ix)ndon    T.'lephone    .Service       ...  22 

20  Marks,    H.               18 

:iO  Middlesbrough    Steel     Tube    Co.  27 

15  MetaaldrandUimpenfabrick     Volt.  19 

30  Mayer,    \V.    G 38 

28  Met.    Borough   of   Hackney        ...  38 

11  Mi.lleable    Fittings,    Ltd.          ...  12 

21  Marks,    A.               97 

23  Morris,   J.    R 367 

13  National    Carbon    Co 151 

504  Niederlansalzer    Glaswerks         ...  70 

12  NVwcastle    Corporation    16 

'  Oakes,    VV  "" 


r>evenler  Glas    Syndicaat  26,142  P.relh,     Ltd.  

Dernier,    L.,     &    Hamlyn,    Ltd.  15  Pilot    Mantel   Co. 

Davie«,  Kent  &   Stewart             ...  45  Pugh.    E.,   &   Co.              ... 

DaTia     Nirholls        16  Pomells,     Colhngh.    J.     ... 

De    Carrs  &    Allen.    Ltd.           ...  38  Phillips.    D     J..    4  Co.    ... 

IV   Blecourt                         71  Patrick,   A.   C,   &    Co.,   Ltd. 

De   Blecourt      W.    F.    H.    (deed.)  279  Parrott,    C.   K.,   &   Co.,    Ltd. 

Eigle      Star      &    British     Dom.  Panel     Ateliers.    Albert    ... 

Insurance                       "2  Reid   &   Gregory    

Fast     London     Mica    Co.,    Ltd.  11  Reliance    Elect.    Wire    Co. 

Electrical    Review 57  Reid   &  Gregory 

Fleet.    Distributing   Co.    ... 
Feaver.      John 

Great  Eastern  Railway   ... 
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42  Rone 

11  Robbins   R.   W..  &  Co.   ... 

25  Rylands  Glass    &    Eng.  Co. 

15  Redman  &  Co.,   Ltd. 


Reid  &  Son  

Rolac  

Rundel,   A.  

Riches,    Mrs 

Shanks,    Ltd 

Schemkers.    Ltd. 

Standard   Gas   Fittings    Co. 

Sanger,    J.  

Satchwell,  J.,  &  Co.  ... 
Soulier.  \V.,  &  Sons.  Ltd. 
Sugg.  W..  &  Co.,  Ltd.  ... 
Siemens    Bros.    &   Co. 

Smith,    P.    VV 

Sancker,    T.  

Schalton,    E 


24    Scupham   &    Wood             '2/0 

48  Surveyor  of  Taxes            .  .        ...  27 

39  Truscott,  James,  &  Co.,   Ltd.    .  .  13 

U    Thompson    Si    Norris        22 

15  Dnited         Kingdom         Lighting 

73        Trust           24 

498  Underwood     ^Manchester),     Ltd.  "b 

11  United    Flexible  Metallic  Tubing 

41        Co.                87 

15    Van    Tennsya.   J 1,042 

13    West   End    Incandescent 11 

85  West   African    Publishing   Co.   ...  31 

200    VVyatt,    J.                 254 

48     VVorrow,    H.    &    F 18(1 

211  Wakefield     &    .Son.     Ltd.            ...  260 


Technical  Intelligence  Service,  Ltd. — .\  meeting  of  mem- 
bers is  called  for  September  2nd  at  Arundel  House,  Arundel 
Street,  Strand,  W.C,  to  hear  an  account  of  the  winding-up 
from  the  liquidator. 

Technical  Keview,  Ltd. — A  meeting  of  members  is  called 
for  September  Snd  at  Arundel  House,  Arundel  Street,  Strand, 
W.C,  to  hear  an  account  of  the  winding-up  from  the  liqui- 
dator. 

Bbothertox  Ediswan  Tubes  &  Conduits,  Ltd.— Winding 
up  voluntarily.  Liquidator,  Mr.  E.  H.  Johnston,  49,  Queen 
Street,  Wolverhampton. 

Dissolution  of  Partnership. — Mellixg,  Son  &  Pilkington, 
mechanical,  electrical  and  automobile  engineers,  22a,  Vir- 
ginia Street,  Southport. — Mes.srs.  W.  Melling  (Senior),  W. 
Melling  (Junior),  and  F.  W.  Pilkington.  have  dissolved 
partnership.  Debts  will  be  attended  to  by  Messrs.  W. 
Melling  (Senior),  and  W.  Melling  (Junior). 

Private  Arrangement. — T.  A.  Keating,  186,  Westcombe 
Hill,  Blackheath,  electrical  engineer. — The  following  circular 
has  been  issued  in  this  mafler  by  Messrs.  Corfield  &  Cripwell, 
accountants  and  auditors,  of  Balfour  House,  Finsbury  Pave- 
ment, E.G.  : — "  With  reference  to  the  recent  adjourned  meet- 
ing of  creditors  in  this  matter,  we  beg  to  inform  you  that 
upon  our  further  representations  the  debtor  has  undertaken 
to  carry  through  a  composition  scheme  of  17s.  6d.  in  the  £, 
in  place  of  15s.  in  the  £.  arranged  at  the  last  meeting.  Tlie 
necessary  deed  of  composition  and  assignment  has  been 
executed  by  the  debtor  and  the  trustees,  and  the  matter  is 
being  immediately  placed  upon  a  proper  footing." 

Trade  Announcements. — Mr.  Bern.ard  Goldenberg,  for 
many  years  representative  of  the  Harland  Engineering  Co., 
Ltd.,  of  Manchester,  has  now  taken  charge  of  the  wholesale 
electrical  department  of  Walter  E.  Deeley,  18,  Victoria  Build- 
ings, Manchester.  He  desires  to  receive  price-Usts  for  kinema 
carbons,  accessories,  switchgear,  and  everything  electrical. 

Mr.  William  Sharp,  M.I.Mech.E.,  constructional  engineer, 
Messrs.  Alex.  Jack  &  Co.,  Ltd.  (Motherwell),  and  Messrs. 
Wright,  Anderson  &  Co,  Ltd.  (Gateishead-on-Tynej.  have 
removed  their  offices  in  London  to  11,  Carteret  Street,  Queen 
Anne's  Gate,  Ixmdon,  S.W.,  where  their  telephone  number 
is  "  Victoria  6529." 

The  Concordia  Electric  Wire  Co.,  Ltd.,  has  appointed 
Mes.srs.  A.  McArthur  &  Co.,  of  29:33,  Clarence  Street,  Sydney, 
as  its  sole  selling  agents  in  AustraUa.  The  compan:''8 
agents  in  New  Zealand  are  Messrs.  Arthur  D.  Riley  &  Co.. 
of  Wellington. 

Messrs.  W.  &  T.  Marsh.am.,  of  The  Burnside  Works, 
Stirling,  have  opened  new  showroom  premises  for  electrical 
appliances,  lamps,  tiftings.  &c..  at  12.  Upper  Craigs. 

Mr.  J.  Sheppard  has  removed  to  119,  Holland  Park 
Avenue,  Shepherd's  Bush,  W.ll.  He  desires  to  receive  pub- 
licity literature  from  manufacturers  of  ignition,  power,  light- 
ing,  heating,    and   other  electrical  goods. 

The  Telegraph  Condenser  Co.,  Ltd.,  of  Vauxhall  Street, 
Kennington  Oval,  S.E.ll,  has  appointed  Mr.  E.  W.  Dorey 
as  its  sales  engineer,  to  handle  the  sales  at  home  and  abroad 
of  .static  condensers  for  power  factor  improvement.  The 
sales  business  will  be  conducted  from  Norwich  House,  South- 
ampton Street,  High  Holborn,  W.C.l.  Mr.  Dorey  has  .also 
been  appointed  bv  the  Anolo-Belgian  Co.,  of  Ghent,  as  its 
sales  agent  in  the  United  Kingdom,  for  vertical  semi-Diesel 
crude  oil  engines. 

Messrs.  liEONARD  G.  Tate  &  Co.,  Ltd.,  electrical  contrac- 
tors, of  20.  Bucklersbury,  E.C.4,  who  will  .shortly  be  open- 
ing a  branch  establishment  and  showrooms  at  31,  Bond  Street, 
Ealing,  W.5,  desire  to  receive  catalogues  of  fittings,  domestic 
appliances,  accessories,  &c. 

The  "  Watt  "  Electrical  Co..  T/pd.,  have  changed  their 
address  to  161,  Westminster  Bridge  Road,  Lonflon,  S.W., 
where  they  desire  to  receive  catalogues  of  electrical  goods. 

Catalogues  and  Lists.— Messrs.  Ruston  &  Hornsby,  Ltd. 
Lincoln.—A  well-produced  list  of  "  Ruston  "  cold-starting  oil 
engines,  with  numerous  letters  of  satisfaction  from  customers 
and  details  of  test  results. 

Messrs  W  T  Henley's  Telegraph  Works  Co.,  Ltd., 
Blomfield  Street,  London  Wall.  E.C.2.-List  W.A.I  giving 
illustrated  details  of  unit-type  di.stnbution  pillars  of  several 
patterns. 

Messrs.  DnvfivAN  *  Co.,  47,  Cornwall  Street,  Birmingham. 
—A  card  giving  prices  of  various  grades  and  sizes  of  cables. 
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Messrs.  Herbert  Morris,  Ltd..  Loughborough. — A  booklet 
(No.  98)  giving  illustrations  and  prices  of  Morris  steam 
cranes,  overhead  electric  cranes,  hand-power  cranes,  battery 
trucks,  pulley  blocks,  &c. 

Electrical  Utilities,  Ltd.,  1-3,  Shelgate  Road,  S.W.ll.— 
Leaflet  TF/1,  illustrating  and  describing  the  "  Utility  "  elec- 
tric toaster-fire.    Priced. 

Sterling  1'elephone  &  Electric  Co.,  T/td.,  210-212,  Totten- 
ham Court  Road,  W.l. — Leaflets  336  and  3'27,  dealing  respec- 
tively with  the  "  Magnavox  "  loud  speaker  and  the  "  Marconi- 
phone  "  wirele.s.s  receiving  sets.     Ulustrati-d  and  priced. 

Messrs.  Pratt  &  Co.,  23,  Queen  Anne's  Gate.  S.W.I. —An 
illustrated  and  descriptive  price  list  of  small  wireless  receiv- 
ing sets. 

Messrs.  F.  &  C.  Osler,  Ltd.,  100,  Oxford  Street,  W.l.— An 
album  containing  about  130  photographs  of  electric  lighting 
fittings  of  all  types,  including  bowls,  shades,  candelabra,  lan- 
terns, cry.stal,  alabaster,  itc,  in  many  styles  of  decoration.  A 
useful  feature  of  many  of  the  photographs  is  the  insertion 
of  the  principal  dimensions.  A  price  list  is  contained  in 
a  pocket  in  the  front  cover. 

The  London  Factors  &  Agents,  Ltd.,  38  and  39.  Parlia- 
ment Street,  S.W.I. — An  illustrated  list  of  d.c.  motors  and 
dynamos.    Priced. 

Plant  &  Supplies,  Ltd.,  12-1.3,_  Henrietta  Street,  W.C.2.— A 
price  li.st  (No.  2)  of  "  Sceando  "  metal  filament  lamps;  and 
List  No.  3,  giving  prices  of  various  sizes  and  types  of  v.i.r. 
cables. 

Holidays.— The  Midland  Electric  Manufacturing  Co., 
Ltd.,  of  Birmingham,  is  closing  its  offices  from  August  uth 
until  the  moiTiing  of  the  8th  inst.,  and  its  woi'ks  from 
to-night  until  the  mornmg  of  Monday.  August  14th.  Urgent 
stock  orders  will  be  dealt  with  during  that  period. 

The  works  of  the  .\rtic  Fuse  and  Electrical  Manufacturing 
Co..  Ltd.,  at  Birkenhead,  will  be  closed  from  August  7th  to 
12th. 

Annual  Outing. — The  annual  outini^  of  the  Enfield 
Ediswan  Cable  Works  took  place  last  Saturday,  when  con- 
siderably over  30O  employes,  including  the  works  manager, 
Mr.  Heffernon,  Mr.  Kaye,  and  several  of  the  works  and 
London  office  staff,  travelled  by  special  train  to  Southend. 

Annual  Sports. — The  first  annual  sports  meeting  of 
Messrs.  A.  Reyrolle  &  Co.,  Ltd.,  Hebburn,  Newcastle-on- 
Tyne,  was  held  at  their  own  sports  ground,  Hebburn,  on 
Saturday,  July  22nd.  The  eveiits,  which  numbered  36,  were 
admirably  organised  by  a  committee  composed  of  the  works 
and  management,  and  were  successfully  carried  out.  Three 
challenge  cups  Avere  presented  by  officials  of  the  firm  for 
annual  competition.  The  Hebburn  Colliery  Prize  Silver 
Band  kmdly  gave  their  services  for  the  day.  It  is  estimated 
that  there  were  between  2,000  and  3.000  people  present,  and 
as  the  proceeds  at  the  gate  are  to  be  given  to  the  Ellison  Hall 
Accident  Infirmary,  it  is  expected  that  a  substantial  donation 
to  the  funds  will  be  made. 

Book  Notices. — "The  Development  of  Stainless  Steel:  Its 
Properties  and  Uses."  82  pp.,  7  figs.,  7  plates.  Sheffield  : 
Thos.  Firth  &  Sons,  Ltd.  Price  lOs.  6d.— This  volume  is  a 
very  complete  treatise  upon  the  nature  and  properties  of 
stainless  steel,  formed  by  a  collection  of  reports  and  data  from 
the  firm's  research  laboratories.  The  first  chapter  describes 
four  distinct  types  of  steel,  classed  according  to  the  purposes 
for  which  they  are  isuitable.  Then  the  manufacture  is  dealt 
with,  and  various  processes  such  as  hardening,  tempering, 
welding,  and  brazing  are  briefly  touched  upon.  Mechanical 
tests  provide  the  matter  for  the  next  two  chapters,  and  the 
infoniiation  given  here  is  very  exhau.stive,  showing  that  the 
anti-corrosive  properties  of  the  steel  do  not  detract  from  its 
mechanical  strength.  Chapter  "VI  is  devoted  to  a  general 
description  of  the  physical  characteristics  of  the  metal.  These 
include  a  specific  gravity  varying  but  slightly  from  that  of 
mild  carbon  steel,  and  an  electrical  resistance  some  42  times 
the  resistance  of  copper.  THe  remainder  of  the  volume  deals 
with  the  effects  of  a  large  number  of  re-agents  upon  the  steel, 
and  the  action  of  a  diversity  of  chemical  substauccs  is  con- 
.sidered.  .\s  this  is.  so  far  as  we  are  aware,  thfi  oi\ly  work 
dealing  exclusively  with  stainless  steel,  it  has  ii  unique  value 
to  those  interested  in  the  subject. 

"  Magnetism  and  Electricity."  By  J.  Paley  Yorke,  M.Sc. 
218  pp.  London  :  Edward  Arnold  &  Co.  Price  Ss.  net. — 
This  is  a  re-written  edition,  couched  in  simple  terms,  wlfich 
makes  it  suitable  for  even  very  young  .students.  Magnetism 
takes  up  the  first  half  of  the  volume,  and  is  treated  very 
adequately.  The  purely  electrical  part  opens  with  the  usual 
definitions  of  electricity ;  the  electronic  nature  of  the  energy 
is  dealt  with  very  briefly  on  a  different  page  to  that  men- 
tioned in  the  index.  Electi-ostatics,  contrary  to  the  usual 
iractice,  is  dealt  with  near  the  end  of  the  book. 

"  Tlie  Trade  Indu.stries  and  Producfions  of  British  South 
Africa."  By  C.  W.  Pianci.=!  Harrison.  Pp.  196.  Wixid- 
chester :  Arthur's  Press,  Ltd.,  for  the  Fcderatioa  of  British 
Industries. 

"The  Brown,  Boveri  Review,"  June.  1923.  17  pp. 
I/ondon  :  Brown.  Boveri  &  Co..  Ltd. — This  issue  deals  with 
the  use  of  Brown,  Boveri  turbines  for  ship  propulsion,  and 
describes  a  number  of  typical  installations. 


"  Indufctrial  Unrest:  A  Way  Out."  by  B.  Seebobm  Kov, ti- 
tree.  Pp.  48.  London :  Longmans.  Green  i  Co.  Price  la. 
net. 

"  Transformer  Abstracts,"  Nob.  11  and  12.  Charlton,  S.E.7  : 
Johnson  &  Phillips,  Ltd. — TTie  first  of  these  useful  bfX)klets 
deals  with  transtormer  losses,  efficiency,  and  regulation,  in 
considerable  detail.  No,  12.  which  is  the  last  of  the  series, 
treats  of  the  parallel  operation  of  transformers,  and  full  con- 
sideration is  given  to  the  principal  necessary  characteristics. 

The  Financial  News  has  published  (price  7d.)  a  new  edition 
of  its  pamphlet  "  Income  Tax  up  to  date  "  (by  H.  J.  Gully, 
E.G..!.),  in  which  is  given  an  explanation  of  the  arrange- 
ments for  winding  up  the  E.P.D.  and  a  table  showing  what 
income  tax  is  payable  on  a  given  income. 

"The  English  Electric  Journal,"  'Vol.  II..  No.  2,  April/ 
July,  1922.  London  :  The  English  Electric  Co.,  Ltd.  Price 
Is. — Among  the  articles  contained  in  this  issue  are:  "A 
Modem  Rotary  Converter,"  "  A  New  English  Electric  In- 
duction Motor  for  Medium  and  Large  Outputs,"  and  "  An 
Analysis  of  Regenerative  Braking  on  Electric  Ijocomotives. " 
"  The  Builders'.  Plumbers',  and  Decorators'  Pocket  Book  " 
(230  pp.).  London  :  Thom.i,?  Tofts.  Price  .58.  net.— Tbia  in 
a  work  likely  to  be  of  use  to  others  than  those  for  whom  it 
has  been  compiled,  as  it  contains  a  great  deal  of  information 
upon  materials  and  quantities,  and  specifications  for  the 
mixing  of  many  useful  compounds  for  all  purposes.  The 
glossary  of  terms  at  the  end  of  the  book  contains  many  words 
not  found  in   an   ordinary   dictionary. 

For  Sale. — Borough  of  Stepney,  one  l,(XX)-k\V  and  two 
1,500-kW  turbo-generators.  By  -'direction  of  the  Disposal 
Board,  Messrs.  Bowler  &  Blake  will  sell  by  auction  on  .\ugust 
22nd  and  following  days,  at  H.M.  Dockyard,  Portsmouth, 
H.M.  Gunboat  Yard,  Haslar,  R.A.O.C.  Depot,  Hilsea,  and 
the  Seaplane  Training  School,  R.A.F.,  Lee-on-the-Solent. 
plant,  machinery,  and  electrical  equipment.  One  300-kW 
Willans-Siemens  d.c.  turbo-generator  is  offered  by  the  CarUsle 
Electricity  Department.  (See  our  advertisement  pages  to- 
day.) 

Forthcoming  E.\hibitions. — ^The  following  exhibitions  are 
being  organised  ;  — 

London.— September  2nd  to  8th,  Radio  Exhibition  and 
Wireless  Convention;  October  13th  to  23rd,  Commercial 
Motor  Exhibition ;  November  2nd  to  11th,  International 
Motor  Show;  November  14th  to  24th,  Marine  and  Small 
Craft  Exhibition;  November  27th  to  December  2nd,  Motor- 
cycle and  Cycle  Show. 

BuiMiNGHAM.- February  19th  to  March  2nd.  1923,  British 
Industries  Fair. 

Manchester.— September  13th    to  23rd,    Business  Efficaency 
Exhibition;    October  0th  to  20th,  Textile  Machinery  Exhibi- 
tion. _  .       , 
Austria   (T'/c una.) .-September  10th   to  16th,   International 
Sample  Fair.                                                               . 
Belgium   (il/ons). —November.  Commercial    tair. 
France   (Lyon.s).— October  1st  to  loth.   Sample  Fair. 
Italy  (.Vnp/cs).- September  16th  to  30th,  Sample  Fair. 
Poland   (Lc ih be r;;). —September  5th   to  loth.   Eastern  Fair. 
Trieste.— September  3rd  to  18th,  Sample  Fair. 
United    St.\tes    (Chicago).— October   14th    to  22nd,    Radio 
Show. 

New  Zealand  Electrical  Imports.— H.M.  Trade  Commis- 
sioner at  Wellington  (N.Z.)  gives,  in  the  Board  of  Trade 
Journal,  tabulated  and  other  particulars  of  the  value  of  im- 
ports into  New  Zealand  during  the  March  quarter  of  this 
year.  We  extract  the  following  details  of  values  of  imports 
of  electrical  machinery  for  that  quarter  compared  with  the 
figures  of  the  corresponding  quarter  of  1921  :  — 
Electrical  M.\chinerv. 

Marcli  March 

Country  of   Origin.  ti)uarter.  Quarter. 

J 922.  1921. 

£  £ 

United  Kingdom       176.942  246.542 

Canada  4.442  7.964 

Australia  ...  ■2.84.T  7,368 

Japan       ^''•'^•^  ^h'-^ 

United  Statefi  ^,0i\  ^^-^fi 

CHher  countries  14.416  16.3o7 

Totals       i'267,216  £397,886 

Imports  from  the  five  countries  named  mark  heavy  falls  in 
value,  probably  due  in  a  large  measure  to  the  lower  prices 
established   in  "the  interval   between    the  two  jvriods. 

Australian  Tariff  Decisions. — .\niongst  the  tariff  decisions 
approved  by  the  Customs  Department  are  the  following: — 
Electrical  appliances.  Ac- Primary  batteries,  comprising 
glass  jars,  porcelain  covers,  element*,  caustic  soda  (in  tin), 
.sufticient  onlv  (o  charge  each  battery:  oil  (in  bottle),  suffi- 
cient only  for  each  battery.  .  Item  ISO  {e).  27J  [vr  cent, 
under  the  British  preferential  tariff.  3.5  per  cent,  under  the 
intermediate  tariff.  40  per  cent,  under  the  gener.il  tariff. 
Hvdro-electric  machinery,  vie..  Tvater  turbine,  1.180  b.p.. 
5tX)  r.p.m..  110  ft.  head;  alternator.  3-phase.  l.(XV>  k'VA. 
5,500-6.600  V,  and  neoeasary  switehpear  therefor.  Item  174  : 
Pi-ee,  5  per  cent.,  10  iwr  ixnit.— /fciifcr's  Trade  Service  (Mel- 
bourne). 
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Electrical  Trade  in  Cliina. — In  the  course  of  an  article  on 
the  report  of  the  Maritime  Customs,  the  Board  of  Trade 
Journal  gives  some  inlormation  re-siiecting  trade  in  electrical 
materials.  It  is  stated  that  the  satisfactory  development  of 
this  branch  of  the  maport  trade  has  continued  unimpeded  by 
the  course  of  events.  The  Customs  figures  for  the  importation 
of  electrical  materials  and  fittings  are  13.2  million  taels  for 
1931,  which  is  a  noteworthy  advance  over  the  (5.3  million  and 
5  milhoD  taels  recorded  for  19"20  and  1919  respectively.  "  As 
might  be  expected,  the  adverse  trade  conditions  have  caused 
a  marked  decline  in  the  sale  of  email  lighting  plants,  which, 
however,  may  also  be  partly  due  to  the  installation  of  new, 
or  the  improvement  of  existing  plants  foi"  public  light  ser- 
vices. Several  contracts  for  large  power  and  light  plants  for 
places  in  the  interior  were  settled  during  the  year,  and  an 
increasing  tendency  to  install  larger  units  of  l,0iOO,  '2,000,  and 
o.lKXI  kilowatts  is  noticeable,  while  only  a  couple  of  years 
ago  '200  and  400  kilouatts  were  considered  sufficient  to  meet 
requirements.  It  is  interesting  to  mention  here,  as  an  indica- 
tion of  the  progress  that  is  being  made  in  the  ui=e  of  electricity, 
that  current  is  now  supplied  during  the  day  in  several  im- 
ixirtant  centres  instead  of  the  plant  being  run  dm'ing  the  night 
only,  as  has  hitherto  been  the  practice  :  Nanking,  Soochow, 
and  Hangchow  are  cases  in  point.  As  regards  electrical  acces- 
sories, fittings,  and  lamps.  Japanese  manufacturers  have  held 
the  market  for  wires  and  cables,  jxircelain  insulators,  &c., 
Dutch  manufacturers  for  lamps,  and  American  manufacturers 
for  the  better-class  fittings  and  glassware.  Towards  the  end 
of  the  year  German  glassware  fittings  appeared  on  the 
market  at  prices  which  undersold  the  American  product.  Alto- 
gether this  line  of  trade  is  in  a  flourishing  condition,  with 
good  prospects  ahead." 

Jackson  Electric  Cookers. — Many  municipal  authorities  are 
taking  advantage  of  their  powers  to  hire  out  electric  cooking 
appliances,  and  the  Jackson  Electric  Co.,  Ltd.,  has  secured 
a   number  of   orders  for  cookers  in    this   connection.    These 


The  Deficits  of  tlie  Russian   Electrical  Industry. — In  the 

U.S.  Commerce  Reports  just  to  hand  there  appears  an 
abstract  of  an  article  published  in  the  Soviet  official 
daily  Economic  Life  of  May  11th,  "  for  the  accuracy 
of  which  the  Bureau  assumes  no  responsibility."  It 
reports  the  holding  of  a  .special  session  of  joint 
committees  of  the  Economic  Council,  Bureau  of  Industries, 
and  of  various  industrial  groups  and  trusts  at  Mo-scovv 
on  May  10th,  with  the  view  of  determining  the  extent  to 
which  ba^ic  nationalised  industries  must  be  subsidised. 
"  According  to  calculations  compiled  from  data  presented  by 
fhe  participants  of  thf  meeting,  the  mininnmi  total  require- 
ments of  the  principal  industries  for  the  fiscal  year  were  esti- 
mated at  45O,U(J0,O(X)  pre-war  nibles,  of  which  amount 
:360.tKX).0ll0  rubles  is  for  operating  expenses  and  90,000,000 
rubles  is  for  necessary  equipment  and  repairs.  Since  no  such 
funds  are  available  for  the  purpose,  it  was  decided  to  take 
the  course  of  estimating  the  sums  neces.sary  to  cover  the 
deficit  which  is  expected  to  l)e  incurred  within  the  next  three 
vv  four  months  under  existing  conditions.  This  cash  deficit 
was  figured  out  for  all  of  the  principal  industries  at  1.50,000,000 
pre-war  rubles.  The  highest  share  of  the  deficit  was  claimed 
for  the  metal  industry-— 37.. 500,(KXi  gold  rubles.  Next  came 
the  textile  industrv.  The  mining  industry  will  require 
•24,'2,iO,000  rubles,  of  which  ^^.(XXl.Oat  rubles  is  for  coal  mining 
alone.  This  amount  is  equivalent  to  the  estimated  cost  of 
three  months'  outjiut.  less  about  'iO  per  cent,  for  jinx-eeda  of 
sales  of  coal  in  the  open  market.  The  deficit  of  the  electrical 
industry  is  estimated  at  1'2,000,(XX)  rubles,  distributed  as  fol- 
lows :  Electrotet'hnical  works,  5,000,000  rubles;  central  power 
plants,  7,00f),OlK)  i-ubles. 

"  Till'  n|)ini  nf  the  Chief  Electrical  Bureau,  given  in  detail 
in  Hr,,„,.,inr  l.ifr,  May  7th,  19'2'2,  places  the  indelitedness  of 
the  niili(in:ili-ril  electrical  in'du.strv  for  wages  alone  on  Mav  1st 
at  431.(K.t0.iilKi,(KX)  soviet  rubles.  The  chief  consunuTs  of  the 
industry  are  State   institutions,  which  are   extreniclv    lax    in 
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have  been  supplied  to  Glasgow,  Hackney,  Southampton,  and 
many  other  places.  The  accompanying  illustration  shows  a 
consignment  of  cookers  for  the  W'oohviih  Borough  Council. 

Municipal  Electricity  Undertakings. — .\  circular  published 
by  the  Conference  of  Local  .Vuthorities  Owning  Electricity 
Undertakings  says  thac  it  is  not  generally  realised  how  far 
the  growth  of  electricity  supply  ha.s  Ijoen  dependent  upon  the 
energy  and  foresight  of  niNnicipal  authorities,  ft  is  claimed 
that  the  average  selling  price  of  electricity  from  municipal 
undertakings  is  approximately  one-third  less  than  the  average 
price  charged  by  other  suppliers,  and  statLstics  are  given  of 
the  generating  stations  in  London  and  Greater  Ijondon.  The 
aim  is  to  urge  every  consumer  to  see  that  nothing  is  done  to 
prejudice  the  position  of  municipal  undertakings  in  schemes 
for  the  reorgani-sation  of  electricity  supply. 

Trade  Conditions  in  South  Africa. — The  general  managers 
of  the  Standard  Bank  of  South  Africa  supply  the  following 
iufoMiiation  regarding  traile  conditions  throughout  the 
I'nion  ;— The  slight  improvement  in  business  conditions  re- 
pf)rted  in  June  has  lieen  maintained,  and  some  increase  in 
ordering  reflects  a  more  optimistic  outlook  on  the  part  of 
importers.  The  agricultural  implements,  mining  machinery, 
and  iron  and  steel  markets  are  dull,  but  prices  are  firm. 
The  electrical  goods  market  shows  activity,  with  prospects 
of  expan.sion  in  the  near  future.  Stocks  "are  ample  in  all 
lines. — Renter's  Trade  Service  (Capetown). 

New  Russian  Electric  Lamp.— A  Russian  journal,  the 
Pravda,  states  that  the  "  Svetlyana  "  electric  factory  of  Petro- 
grad  has  brought  out  a  new  100-V  elextric  lamp^its  own  pro- 
duction— "  which  from  a  technical  point  of  view  is  greatly 
superltir  to  electrical  lamps  of   foreign  manufacture." 


paying  for  service.  The  total  arrears  in  payment  of  past-due 
accounts  of  the  various  commissariats  were  estimated  on' 
May  1st  at  3,(K)0,000  gold  rubles.  Up  to  April,  55  per  oent.  of 
consumers  of  electric  current  were  on  the  free  list.  The  tt)tal 
subsidy  required  by  the  electrical  industry  to  ba'ance  the 
budget  of  the  current  fiscal  year  (up  to  October  1st)  is  esti- 
mated in  the  report  at  27.'248,<KX)  gold  rub'cs,  of  which  amount 
12.787.000  rubles  is  needed  for  working  funds  and  th«^  re- 
mainder for  industrial  investments." 

Lantern  Slides.-  Messrs.  Tangves,  LtI',.  Cornwall  Works, 
Birmingham,  have  available  for  loan  (free  of  charge)  to  engi- 
neering lecturers  and  technical  instructors  a  large  selection 
of  lantern  slides  of  their  manufactures,  also  an  assortment  of 
slides  of  historical  interest.  A  list  of  these  will  be  sent  on 
application. 

A  Dutch  Manufacturing  Company. — ^The  report  of  the 
Netherlands  High  and  Low  Tension  Apparatus  (Hapam) 
Works  Co.,  of  .Amsterdam,  states  that  many  difficulties  arose 
in  1921  owing  to  the  continued  depression  and  the  competi- 
tion of  countries  having  a  depreciated  currency.  As  a  con- 
sequence it  was  imixjssible  for  the  works,  which  is  organised 
for  production  in  bulk,  to  obtain  sufficient  orders  to  run  at 
full  capacity.  Although  the  stocks  were  carefully  valued  in 
1920,  prices  further  declined  last  year,  and  thus  exercised  a 
great  influence  on  the  results,  having  regard  to  the  large 
stocks  on  hand.  In  addition,  the  company  had  to  meet  its 
own  contracts  and  accept  the  delivery  of  many  goods  which 
had  to  be  placed  in  stock.  As  a  consequence  the  results  were 
not  favourable,  and  after  deducting  the  balance  brought  for- 
ward there  was  an  uncovered  amount  of  24,000  florins  on 
working  account  for  1921!  The  report  adds  that  the  turnover 
in  the  first  half  of  1922  was  not  very  satisfactory,  although 
the  orders  received   in   June   showed   progress. 
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Visit  of  Swedish  Engineering  Students. — Under  the  aus- 
pices of  the  -Uepartment  of  Uvei'seas  Trudc  a  party  of  engi- 
neering students  from  the  Technical  High  School,  at  Stock- 
l)olm,  have  recently  made  a  tour  of  this  country.  Among 
the  works  visited  were  those  of  Ferranti,  Ltd.,  W.  T. 
Glover,  Ltd.,  the  Metropnlitan-Vickers  Electrical  Co.,  Ltd., 
at  Manchester,  and  the  turbine  works  of  C.  A.  Parsons,  Ltd., 
at  Newcastle-on-Tyne. 

Soutli  African  Railway  Construction  Act. — His  Majesty's 
Senior  Trade  Commissioner  in  South  Africa  (Mr.  \V.  G.  Wick- 
ham)  has  forwarded  to  the  Department  of  Overseas  Trade  a 
copy  of  the  Railway  Construction  Act,  1022.  This  has  been 
introduced  by  the  Minister  of  Railwav.s  and  Harbours,  and 
provides  for  the  construction  and  eguipnient  of  certain  lines 
of  railway,  the  electrification  of  railways,  the  validation  of 
certain  rights,  and  the  construction  of  certain  deviations,  &c. 
In  conjunction  with  the  above,  H.M.  Ti'ade  Commissioner 
has  also  forwarded  a  copy  of  a  report  of  the  Railways  and 
Harbours  Board  on  proposed  new  lines  of  railway,  1922. 
Engineers'  reports  and  estimates  of  cost  of  construction,  with 
a  route  map  showing  the  projected  railway,  are  attached  in 
each  ease  to  the  Board's  reix)rt,  to  which,  subjoined,  will  be 
found  information  showing  the  approximate  length,  the  ruling 
'grade,  the  weight  of  rails  proposed  to  be  used,  the  total  esti- 

»  mated  capital  cost  of  construction,  as  well  as  the  cost  inchi- 
«ive  of  rolling  stock,  and  a  statement  in  balance-sheet  form 
of  the  probable  revenue  and  expenditure  for  the  first  12  months 
of  working  after  the  line  has  been  opened  for  traffic.  Copies 
of  the  above  may  be  seen  by  United  Kingdom  firms  on  appli- 
cation to  the  Department  of  Overseas  Trade  (Enquiry  Room). 
35,  Old  Queen  Street,  Westminster,  London,  S.W.I.  (Ref. 
9088/ED/Br.) 

An  Argentine  Directory. — The  proprietors  of  the  Argen- 
tine Standard  Directory  have  notified  the  Commercial  Secre- 
tary to  H.M.  Legation  at  Buenos  Aires  of  their  willingness 
to  include  in  the  1923  edition  of  the  Directory  the  names  and 
addresses  of  British  manufacturers  who  are  not  represented  in 
Argentina  but  are  desirous  of  receiving  inquiries  from  that 
country.  No  charge  will  be  made  for  the  inclusion  of  names 
of  firms  who  will  be  classified  in  the  Directory  under  the 
headings  of  the  goods  they  manufacture.  British  firms  inter- 
ested should  communicate  direct  with  the  Standard  Directory 
Co.,  Tucuman  692,  Buenos  Aires,  Argentina. 

Indian  Railway  Co.'s  Extensions. — According  to  The 
Englishman,  the  Bengal-Nagpur  has  an  extensive  programme 
of  improvements  in  hand.  Four  and  a  half  lakhs  of  rupees 
has  been  set  aside  for  the  extension  of  the  electricity  genera- 
ting plant  at  Khargpur,  and  one  lakh  of  nipees  for  a  similar 
purpose  at  Adra.  Extensive  developments  are  to  take  place 
at  the  Khargpur  workshops  within  the  next  three  years,  as 
22  lakhs  of  rupees  is  to  be  spent  in  improving  the  machinery 
and   plant. — Renter's    Trade    Service    (Calcutta). 

E.D.A.  Activities. — The  advantages  of  electric  shop- 
window  lighting  as  a  "Silent  Salesman  "  are  set  forth  in  a 
pamphlet  recently  published  by  the  Association  (E.D..^.  26.5). 
This  advocates  the  illumination  of  w-indows  after  closing 
hours,  utilising  time  switches.  Another  publication 
(E.D.A.  295)  gives  instructions  regarding  electric  cooking  by 
"  Dorothy,"  an  ordinary  housewife — not  a  technical  expert. 
This  should  prove  useful  to  suppliers  of  electricity  and  elec- 
tric cookers  in  extending  the  use  of  energy  for  this  purpose. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
\ugust  1st: — Copper  (electrolytic  bars),  ^72;  10s.  increase. 
Do.,  do.  (sheets),  no  change.  Do.,  do.  (wire  rods).  ;£82;  10s. 
iiirrrase.     Do.,  do.,  h.c.  wire,  no  change. 

Messrs.  James  &  Shakespeare  report  .\ugust  2nd  : — Copper 
bare  (best  selected),  sheet  and  rod,  no  change.  English  pig 
lead,  £26  15s. ;  5s.  decrease. 

The  Engineers'  Wages  Reduction. — .\s  briefly  stated  in 
our  last  issue,  the  members  of  the  variou.s  engineering  unions 
voted  against  acceptance  of  the  employers'  terms  involving 
a  reduction  in  wages  of  16s.  6d.  in  three  stages.  Later  it 
was  announced  that  the  vote  of  the  Engineering  and  Ship- 
building Trades  Federation  was  to  the  same  ettect,  but  as  the 
majority  against  acceptance  w-as  less  than  two-thirds  the  men 
are  to  continue  working.  The  result  of  the  ballot  was  con- 
veyed to  the  employers  by  the  men's  representatives  on  July 
2'''th.  and  following  this  conference  a  statement  was  issued 
by  Mr.  J.  T.  Brownlie  (A.E.U.)  and  the  ollicials  of  the  other 
unions  concerned  urging  the  men  to  remain  at  work,  having 
regard  to  the  state  of  trade  and  the  widespread  unemploy- 
ment. The  employers  stated  that  if  the  proffered  terms  wore 
not  accepted  they  would  have  to  consider  making  the  reduc- 
tion in  one  "  cut." 

It  is  also  announced  that  the  employes'  opppsition  to  sys- 
tems of  payment  by  results  has  recently  undergone  modifica- 
tion, so  much  so.  that  a  meeting  of  the  unions  and  the  em- 
ployers was  to  have  taken  place  yesterday  to  discuss  the 
general  institution  of  the   system. 

Yorkshire  Power  Co.'s  Comingofage. — To  celebr.nte  the 

21st  anniversary  of  the  formation  of  the  York.^iire  Electric 
Power  Co.  about  300  employes  and  their  wives  and  friends 
were  entertained  to  tea  and  a  party  at  the  Rectory  Grounds, 
Thornhill,  on  July  27th.    There  were  sports  for  the  children 


and  other  entertainments.  The  officials  and  staff  presented  a 
.Hfjlid  silver  tray  to  Mr.  W.  B.  Woodhouse.  engineer  and 
manager  to  the  company,  and  a  solid  silver  rose  bowl  and 
flower  and  fruit  stand  to  Mr.  J.  J.  H.  Stansfield,  secretary, 
both  of  whom   have   lieen  with  the  company  for  19  years. 

Manufacturing  in  Russia. — In  connection  with  the  move- 
ment which  is  on  foot  in  Russia  under  the  auspices  of  the 
Soviet  Central  Electrical  Department  for  the  reorganisation 
of  the  electrical  manufacturing  works  (to  which  reference 
appears  on  page  160)  one  works  suggested  that  it  was 
necessary  to  make  the  country  independent  of  imports  of 
electrical  machinery  and  plant,  and  that  reorganisation  could 
only  be  carried  out  by  the  scrapping  of  most  of  the  produc- 
ing plant  in  the  works.  At  any  rate,  these  statements  were 
made  in  a  recent  issue  of  the  Soviet  newspaper  Ekon.  Zjisn, 
copies  of  which,  a  correspondent  states,  were  placed  at  his 
disposal  by  Russian  interests  in  Ix)ndon. 


LIQHTINQ    AND     POWER     NOTES. 

Australia.— B.4THURST  (N.S.W.).— The  Municipal  Council 
lias  received  a  report  from  its  consulting  engineer  formu- 
lating a  scheme  for  the  supply  of  electricity.  The  estimated 
cost  i,s  £37,000. 

Newcastle  (N.S.W.).— The  annual  report  for  1921  of  the 
municipal  electrical  engineer  (Mr.  G.  .■Mlbut)  shows  a  total 
revenue  of  £100,2.58  and  'an  expenditure  of  £86,216.  The  net 
result  was  a  profit  of  £10,128.  The  number  of  units  sold 
rose  from  9,304,442  to  14,793,597.  The  City  CouncU  has  de- 
cided to  borrow  £50,000  for  additional  electrical  plant.— 
Renter's  Trade  Service   (Newcastle). 

Bootle.— Transfer  of  Undertaking  Approved.— The  Elec- 
tricity Commissioners  have  sanctioned  the  transfer  of  the 
electricity  undertaking  to  the  Liverpool  Corporation. 

Brighton.— Year's  Workino.— The  accounts  of  the  electri- 
city undertaking  (engineer  :  Mr.  John  Christie)  for  the  year 
ended  March  31st,  1922,  record  a  total  revenue  of  £206,213,  as 
compared  with  £202,117  in  the  previous  year.  Working  ex- 
I.)en.ses  increased  to  about  the  same  extent,  t-i'^.,  from 
£141.817  to  £144.885,  leaving  a  gross  profit  of  £61,328 
(£6O,.30O).  Capital  charges  were  considerably  less— £37,609, 
as  against  £48,441.  giving  a  net  result,  after  crediting  bank 
interest,  of  £23,825  profit.  The  capital  expenditure  during 
the  year  amounted  to  £25,637,  including  an  item  of  £15.813 
for  machinery  and  plant.  'The  number  of  units  sold  increased 
from  11,261.408  to  11,408.093,  and  the  maximum  demand  from 
7,000  to  7,600  kW.    The  plant  capacity  is  12,.500  kW. 

Canterbury.— I^OAN  Sanctioned. — The  Town  Council  has  re- 
ceived from  the  Electi'icity  Commissioners  .sanction  to  a  loan 
of  £4.642  to  complete  payment  for  new  plant  at  the  elec- 
tiicity  works. 

Cheslyn  Hay  (Staffs).— Electricity  SUPPLT.-The  Council 
has  under  consideration  a  proposal  to  supply  the  district  with 
electricity. 

Chester. — Year'.s  Working. — The  accounts  for  the  year 
1921-22  of  the  city  electricity  undertaking  (engineer  :  Mr.  S. 
B.  Britton)  show  a  total  income  of  £-50.278.  comparing  with  a 
revenue  of  £47.716  in  the  preceding  year.  Working  expenses 
absorl>ed  £39.036,  as  against  .£33.83'i.  reducing  the  gross 
profit  to  £ll.'il2  from  £13,878.  Capital  charges  absorbed 
£10.439,  leaving  a  net  profit  of  £803.  The  amount  of  energv 
.sold  decreased  from  3,7]7..'?02  to  3.539.560  kWh.  The  capital 
expenditure  during  the  year  totalled  £47.787.  the  bnlk  of  this 
being  spent  on  machinery  and  cables. 

Continental. — Rdthenia. — The  Gazette  de  Prague  say?  that 
a  scheme  is  on  fo<it,  supported  by  the  Slovak  General  Credit 
Blink,  for  the  electrification  of  Ruthenia.  The  country  is 
very  rich  in  water  jxiner.  6o  that  the  scheme  .should  meet 
with  success. — Reuter's    Trade   Service    (Prague). 

Si-AiiN." The  Sociedad  Hidro-electrica  Espaiiola  hopes  to  put 
into  operation  shortly  its  works  at  the  Dos  .\guas  Fall,  which 
Avill  relieve  it  of  the  necessity  of  employing  coal  at  seasons  of 
low  wat<>r.  This  will  represent  a  saving  of  alxiut  45.000  tons 
of  coal  per  annum.  Several  important  hydro-electric,  com- 
panies have  works  of  con.--iderable  extent  in  progress  with  the 
same  ol)ject.  and  when  all  the  works  are  completed  the  saving 
of  coal  may  be  estimated  at  at  least  200.000  tons  per  annum. — 
Renter's  Trade  Service   (Madrid). 

I'^Axn:.  -  The  development  of  the  supply  sysfciu  in  J\iri,- 
is  making  remarkable  strides  under  the  operation  of  the  new 
d'Electricite  and  the  municipality,  which  was  brought 
into  force  last  >car.  .\lthough  the  consumption  of 
energy  for  po\\er  juirposes  in  1921  experienced  a,  de- 
cline as  compared  with  the  preceding  year,  owing  to 
the  industrial  depression.  the  total  sales  advanced 
from  lOLlyy.OOO  kWli  in  1920  to  202.720.000  kWh  last  year, 
and  in  the  early  months  of  the  jnesent  year  the  consumption 
showed  an  increase  of  20  per  cent,  over  the  eorres(x^nding 
period  in  1921.  The  work  of  raising  the  capacitv  of  the  st<i- 
tions  from  120,000  to  2-I0.00O  kW  has  now  heenahnost  com- 
pleted. These  works  represent  only  one  stage,  and  a  new 
programme  of  works  has  been  suhniitt<>d  to  the  City  Council 
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of  Paris,  which  represents  a  supplementary  hnancial  expen- 
diture of  300.(.i<-R),00()  fr.  Among  other  matters  it  is  found  neces- 
sary to  provide  new  sub-stations,  increase  the  number  o£  dis- 
trict offices,  and,  above  all,  make  prepaiations  for  the  unifica- 
tion of  the  network  to  a  frequency  of  50  periods,  so  as  to 
enable  the  company  to  receive,  if  necessary,  bulk  supplies 
from  other  works. 

HoiXu\XD.— At  a  meeting  of  the  Town  Council  of  Dordrecht, 
held  on  July  11th,  the  proposal  of  the  Mayor  and  Coriwra- 
tion  to  grant  the  concession  for  the  supply  of  electricity  to  the 
municipahty  of  Hoornaar  was  accepted.  Plans  have  also  been 
discussed  for  the  electrification  of  the  municipalities  of  Hoog 
Blokland,  Arkel.  Kodechera,  Heukelon,  and  Asperen,  and  if 
these  are  carried  out  the  total  cost  will  be  about  gld.  345.000. 

Belgium. — The  Special  Commission  appointed  by  the  Pro- 
vincial Council  of  the  Province  of  Liege  in  19'20  for  the  study 
of  the  distribution  of  electrical  energy  throughout  the  province 
has  furnished  a  report,  and  makes  a  proposal  that  an  inter- 
c-omniunal  electrical  co-operative  society  should  be  immediately 
constituted.  H.M.  Consul  at  Liege  has  furnished  two 
copies  of  the  above  report,  which  can  be  consulted  by  United 
Kjiigdom  firms  interested  on  application  to  Room  49,  Depart- 
ment of  Overseas  Trade,  35.  Old  Queen  Street,  Westminster. 
London.  S.W.I.     (Kef.  18.317/F.W./E.P.) 

Eussu. — It  is  stated  in  the  hvestiya  that  little  has  been 
done  with  electricity  at  the  mines  of  the  Donetz  coal  basin : 
in  fact,  only  limited  electrification  or  so-called  "  circuit  " 
work,  which  consists  in  connecting  up  a  system  to  some 
powerful  station,  with  the  simultaneous  closure  of  other 
stations,  has  been  carried  out.  It  is  hoped  thus  to  have  a 
large  station  of  70.000  kW  in  place  of  the  present  number  of 
small  stations  now  producing  95.000  kW.  The  total  load  on  all 
existing  stations  is  about  40,000  kW. 

Croydon. — Hike  of  Domestic  Apjplunces. — The  Town  Coun- 
cil has  decided  to  expend  £2,000  on  electric  cookers  and  motors 
to  be  let  out  on  hire. 

Dublin. — W.4TEB-P0WER  Scheme. — In  connection  with  the 
echeme  for  the  harnessing  of  the  River  Liffey  to  supply  elec- 
trical energy  to  the  city  of  Dublin,  an  inspection  was  made 
lafit  week  by  representatives  of  the  Free  State  Provisional 
Government,  the  Dublin  Corporation,  and  Messrs.  Buchi  and 
Fey,  of  Zurich,  consulting  engineers,  of  the  entire  catchment 
area  of  the  river  and  of  the  sites  of  the  proposed  electricity 
works.  A  dam  is  to  be  built,  which  will  form  a  lake  of 
3,000  milUon  cu.  ft.  capacity,  which  will  provide  sufficient 
power  to  supply  all  the  electricity  required  for  the  city  and 
(hstrict.  The  dam  will  be  built  about  '200  yards  above  the 
walls  of  the  Poulaphouca  Valley,  Co.  Wicklow.  The  estimated 
cost  of  the  scheme  is  about  £1,000,000.  The  power  stations 
suggested  in  the  Water  Power  Committee's  Report  are  at 
Poulaphouca,  Ballymore  Eustace,  Salmon  Leap,  and  Connell 
Ford,  with  subsidiary  stations  at  Lockstown  on  King's  River 
and  at  Cloghleagh.  Storage  will  be  needed  above  Poula- 
phouca and  above  Leixhp.  The  latter  would  be  necessary 
both  for  peak  loads  and  for  daily  regulation  owing  to  the  fact 
that  the  water  allowed  to  flow  down  from  Poulaphouca  would 
only  reach  Leixlip  about  20  hours  later.  Ballymore  Eustace 
will  be  capable  of  dealing  with  a  peak  load  of  about  20,000  h.p.. 
and  Leixlip  with  a  peak  load  of  10,000  h.p.  These  twn 
stations  will,  however,  be  more  than  enough  for  the  total 
present  requirements  of  the  city.  As  the  demand  develops, 
subsidiary  stations  will  be  put  into  operation. 

Federated  Malay  States. — Singapore. — A  report  submitted 
by  the  electrical  adviser  to  the  Government  states  that  al- 
though for  some  years  the  various  areas  of  supply  in  Malaya 
will  be  isolated  from  each  other,  it  is  practically  certain  that 
all  public  .supplies  from  Singapore  to  Penang  will  eventually 
be  connected  together  to  fonn  one  supply.  Tlie  total  cost  of 
reconstructed  and  new  installations  to  meet  the  full  demands 
of  the  present  population  is  put  at  37.13fi.000  dollars  and  the 
power  at  51.120  kW.  Tliis  is  for  the  whole  country,  including 
the  Unfederated  States.  It  is  recommended  that  in  Singapore 
<i  central  power  station  should  be  erected  to  supply  light  and 
power  to  an  area  of  about  30  square  miles,  replacing  the  pre- 
.«ent  supplies  which  are  obtained  from  the  tramways  and  the 
Sinjiapore  Harbour  Board.  The  system  of  supply  would  be 
a.c.  3-phase.  with  a  frequencv  of  .50  rvcles.  The  e.h.p.  trans- 
tnis.sion  lines  would  be  run  '  at  22,000  or  ,33,000  V.  and  the 
supply  to  domestic  consumers  would  be  240  V.  For  large 
l)ower  demands,  electricity  could  be  supplied  at  any  inter- 
mediate pre8.sure.  The  capital  cost  of  the  new  and  reorganised 
supply  for  Singapore  is  estimated  at  5.107,000  dollars.  It  is 
estimated  that  a  .steam  station  of  7. .500  kW  could  bo  installed. 
and,  later  on,  as  demands  increased,  extended  to  a  capacity  of 
about  ]2..500  kW.  which,  with  addition.'d  transmission  lines, 
sub-stations,  feeders,  distributors,  and  house  services,  would 
necessitate  a  further  expenditure  of  1,273,000  dollars,  making 
a  total  capital  cost  of  6,440,000  dollars.  It  is  estimnted  that 
within  a  few  years  the  demand  for  electricity  in  Singapore 
will  be  about  S.700.000  kWh  per  anntim  for  domestic  use,  &c.. 
eventually  rising  to  23.400,000  kWh  per  annum. — Reuter's 
Trade  Service   (Singapore). 

Formby.— Ei.ECTRiciTy  Sopfly.— The  District  Council  is  con- 
sidering a  scheme  for  supplyinjr  the  district  with  electricity 
for  both  power  and  lighting.  It  is  proposed  to  obtain  the 
flnergy  in  bulk  from  the  Ixmdon  &  North-Western  Railway  Co. 


Ipswich. — Year's  Working. — The  report  of  the  chief  engi- 
neer and  manager  of  the  municipal  electricity  undertaking  for 
the  year  ended  March  3lst,  1922,  shows  a  total  income  of 
£S3,489,  as  compared  with  £90,854  in  1920-21.  Working  ex- 
penses totalled  £55,481,  as  against  £61,682  in  the  previous 
year,  leaving  a  gross  profit  of  £28,008  (£29.172).  Capital 
charges  absorbed  £10,074  (£9,390),  making  the  net  result  a 
profit  of  £17,934,  as  against  £19,782.  The  capital  account 
shows  an  expenditure  of  £4(5,106.  the  largest  item  being 
£23,145  for  engines  and  dynamos.  The  sales  of  energy  de- 
creased from  5,464,955  to  4,906,830  units,  and  the  maximum 
demand  from  3.438  to  3,382  kW.  During  the  year  the  second 
3,000-kW  Brush-Ljungstrom  turbo-alternator  was  installed, 
and  i.s  now  ready  for  Ti.se.  A  large  amount  of  mains  and  feeder 
extensions  were  carried  out. 

Kin^ston<on-Thames.  —  Price  Redcctions.— The  Town 
Council  has  reduced  the  maximum  chai'ge  for  electricity  for 
general  lighting  from  9d.  to  8d.  per  unit,  and  the  10  per 
cent,  addition  to  the  scale  charges  for  electricity-  for  power 
and  heating  has  been  removed. 

Leek. — Lo.an. — Tlie  Urban  District  Council  has  decided  to 
apply  for  a  loan  of  £15,000  for  new  plant  at  the  electricity 
works. 

Liverpool.— Bulk  Supply. — The  Electricity  Committee  has 
recommended  that  an  application  be  made  to  the  Electricity 
Commissioners  for  an  Order  authorising  the  Corporation 
to  furnish  a  .supply  of  electricity  in  bulk  Ui  the  Hightown 
Gas  and  Electricity  Co.,  subject  to  the  granting  and  con-  i 
firmation  of  the  Liverpool  Electricity  (Extension)  Special 
Order.  1922. 

Paisley.— Price  Reductions.— It  is  proposed  to  reduce  the 
charges  for  electricity  for  lighting  by  Id.  per  unit  and  for 
heating  by  Jd.  per  unit. 

Rochdale.— Street  Lighting. —The  Gas  and  Electricity  Com- 
mittee has  adopted  a  scheme  for  the  lighting  of  all  the  main 
street-s  of  the  borough  bv  electricitv.  for  which  cable  is  i.i 
be  laid   at  an  estimated  cost  of  £7.000. 

Venezuela. — Electricity  Scheme. — The  City  of  Carupai 
to  install  electrical  plant  on  the  Guarenas  River,  located  .n 
a  point  about  18  miles  distant  from  Caracas,  the  capital,  i 
Electricity  for  both  light  and  power  will  be  generated  up  to  a 
tot.al  of  2. -500  h.p.  The  head  of  the  fall  is  approximately 
3.(X)0  ft.,  and  about  20  miles  of  transmission  line  will  be  re- 
quired. The  transmission  pressure  will  be  35,000  V.— 
ReuirT'.t  Trade  Service   (Caracas). 

Wrexhani.^ — Loan. — The  Town  Council  has  applied  for  a 
loan  of  £1,570  in  connection  with  the  supply  of  electricity 
from  Gresford  Colliery. 


TRAMWAY    AND    RAILWAY    NOTES. 

Australia. — Melbourne. — The   Tramways   Board  is   submit- 
ting for  official  .sanction  a  scheme  to  construct  an  electric  tram-  ; 
line  traversing   a  portion   of  the   centre   of   Melbourne.    The  , 
estimated   capital  cost  of  the  undertaking  is  £270,00}.      The 
policy  of  the  Board  with  regard  to  the  extra  cars  required  was 
outlined  in  our  last  issue. 

Sydney. — Work  in  connection  with  the  citv  railway  (a  por- 
tion of  which  will  travel  underground)  will  shortly  be  pro- 
ceeded with.  Reports  prepared  show  that  nearly  £1,0(X).000 
has  been  spent  already  on  the  project.  The  Ministry  of  Rail- 
wavs  has  stated  : — "  Tlie  City  Railwav  must  be  proceeded  flfith 
and  brought  to  completion  at  the  earliest  date  possible.  Traffic 
is  increasing  at  the  rate  of  10  to  12  per  cent,  per  annum,  and 
the  present  tracks  are  at  the  limit  of  their  capacity."— 
Renter's   Trade  Service  (Melbourne). 

Cardiff. — New  Electric  'Buses.— The  Finance  Commiti-.- 
has  authorised  the  expenditure  of  £13.000  on  the  acquisit;  n 
of  eight  new  electric   motor  omnibuses. 

Dutch  East  Indies.  —  Railw.ay  Electrification.  —  The 
Government  of  the  Dutch  East  Indies  has  decided  to  convert 
all  the  railw-ays  in  Java  to  electric  traction.  Two  power  sta- 
tions are  to  be  erected  for  this  purpo.se  at  distances  of  39  and 
27  miles  respectively  from  Batavia.  The  reconstruction  of  the 
line  between  Meester-Cornelis  and  Tandjong-Priok  is  first  to 
be  put  in  hand,  and  it  is  hoped  to  be  able  to  start  work  on  this 
line  next  year. 

Fife.— New  Track.— The  Fife  Tramways  Co.  is  to  construct 
a  tramway  line  from  Rosyth  to  Inverkeithing. 

Ipswich. — Year's  Working. — The  accounts  of  the  borough 
tramway  undertaking  for  the  year  ended  March  31st  last 
record  a  total  revenue  of  £44,528.  as  compared  with  £50.341 
in  the  previous  year.  The  expenditure  amounted  to  £44.735. 
as  agaiuvst  £51,042.  resulting  in  a  gross  deficit  of  £207  (£1.601). 
This  was  mcre.ised  by  capital  charges  to  £4, -596  net.  which. 
however,  compares  favourably  with  the  previous  year's  deficit 
of  £5.163.  The  number  of  car  miles  run  dechned  from 
652  420  to  550,703,  and  the  number  of  passengers  carried  from 
6,170.242  to  5.552.849. 

London.-  Ticket-issuing  Machine.— The  Metropolitan  Elec- 
tric Tramways,  Ltd..  are  introducing  an  automatic  ticket- 
issning  machine  on  the  new  type  of  tramcars  in  course,  of 
conetruction. 
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The  exits  from  the  cars,  both  from  the  upi^er  and  lower 
decks,  will  be  separate  from  the  entrances,  and  the  doors 
will  be  automatically  controlled.  It  is  also  proposed  to  pro- 
vide duplicate  ticket-i.ssuing  machines  at  certain  points  on 
the  route  to  facilitate  travelling  during  the  busy  hours. 

Newcastle=on=Tyne. — Light  Haii.w.^y. — The  City  Corpora- 
tion has  received  "the  sanction  of  the  Light  Railway  Commis- 
sioners to  construct  a  line  through  Gosforth  Park,  which 
will  connect  the  \Yestm<x)r  extension  of  the  City  system  with 
the  Gosforth  Park  section  of  the  Tj'neside  Tramways  and 
Tramrpads  Co..  over  which  the  municipality  has  already  run- 
ning powers.  The  track  through  the  park  will  be  on  sleepers, 
and  will  consist  of  a  double  line.  The  estimated  cost  of  the 
scheme  is  j£50,000. 

Salford. — Tr.ack  Rf.newals. — The  Tramways  Committee  has 
recommended  the  Council  to  apply  for  sanction  to  borrow 
£39,.50O  for  relaying  parts  of  the  tramwav  track  in  Eccles  New 
Read  and   Eccles  Old  Road. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Esthonia. — Telephone  Develofmknt.— The  telephone  system 
of  Esthonia,  inherited  from  the  Russian  regime,  is  so  anti- 
quated that  extensive  betterments  are  becoming  imperative, 
states  a  report  published  by  the  U.S.  Department  of  Com- 
merce. Except  the  private  lines  of  the  Soviet  Mission,  which 
connect  with  Petrograd,  the  only  connection  with  other 
countries  is  the  submarine  cable  to  Helsingfors;  trimk  lines 
throughout  the  country  are  so  scarce  that  long-distance  calls 
are  seldom  made,  says  the  Financier.  Not  only  is  line  con- 
struction contemplated,  but  an  entirely  new  central  plant 
must  be  installed.  The  number  of  subscribers  could  be 
tripled  at  once  if  equipment  were  adequate,  and  a  switch- 
board of  2.5,000  lines  is  under  discussion.  The  chief  engineer 
is  now  making  an  investigation  in  Germany.  Belgium  and 
Sweden  to  determine  w-hether  a  manual,  automatic  or  .semi- 
automatic board  will  be  purchased,  as  well  as  other  modern 
devices.  The  Siemens  Co.  has  sent  representatives  from 
Germany  with  a  small  model  automatic  system.  Develop- 
ment in  Reval  was  delayed  because  pre-w-ar  rates  were  four 
or  five  times  as  high  as  in  Finland.  There  are  at  present  only 
2.000  subscribers,  all  on  single  lines,  in  this  city  of  nearly 
130.000  inhabitants;  but  this  number  will  shortly  be  increased 
to  3.000.  The  annual  basic  rates  are  4,000  Esthonian  marks 
for  residence  and  S.OOO  Esthonian  marks  for  a  business 
'phone,  plus  1  mark  per  call  from  each.  The  latter  surcharge 
was  recently  added  in  an  attempt  to  make  the  system  more 
self-supi)orting.  At  present  the  central  office  equipment  is  old 
Russian,  cables  are  German,  connecting  wires  Swedish,  and 
instniments  and  miscellaneous  equipment  are  from  the 
Esthonian  factory  in  Dorpat.  The  few  underground  cables 
are  not  laid  in  conduits,  and  the  cost  of  locating  and  repairing 
is  so  great  that  concrete  conduits  must  be  laid. 

Ireland. — Wireless  St.ation  Destroyed. — The  Marconi  wire- 
less station  at  Clifden.  Co.  Galway.  was  destroyed  by  "ii-regu- 
lars"  on  July  2.5th.  The  receiving  station  was  burned  down 
and  the  condenser  house  bombed.  The  station  was  connected 
with  London  by  a  land  line,  and  its  chief  use  was  for  com- 
municating with  Canada,  which  service  is  now  being  worked 
from  the  new  ILirconi  station  at  North  Weald,  near  Ongar, 
in  Essex,  which  also  maintains  services  to  France,  Switzer- 
land, and  Spain.  The  Clifden  station  was  opened  on  October 
7th,  1907,  and  the  con-esponding  Canadian  station  was  at 
Glace  Bay,  Nova  Scotia.  It  was  manned  by  25  operators, 
10  engineers,  and  about  .50  general  staff;  and,  in  addition, 
as  a  side  hne.  big  peat  works  gave  employment  to  a  large 
number  of  people,  so  that  the  living  of  not  loss  than  1,000 
people  depended  upon  it. 

Italy.— Transm.^rixe  Cable  Scheme.— A  Eoyal  decree  has 
been  puhhshed  in  Madrid  ratifying  the  text  of  the  concession. 
a|>proved  bv  the  Council  of  Ministers  and  granted  by  the 
Spanish  Government  to  the  Italian  Submarine  Cable  Co., 
which  proposes  to  establish  cables  between  Italy  and  South 
.\merica.  The  concession  authorises  the  company  to  create 
two  landing  places  at  Malaga  and  Las  Palmas  resiiectively, 
and  to  erect  and  work  receiving  and  transmitting  stations. 

WireIjES.s  Appar.wus. — A  prize  competition  of  100.000  lire 
has  been  instituted  bv  the  Italian  IMinistro  della  Guerra  for 
the  invention,  by  an  Italian,  of  a  wireless  telephone  six-cially 
suitable  for  nse  during  intense  operations  in  the  field  of  war. 
The  power  of  the  apparatus  is  fixed  at  2  kW  ,  at  least; 
secrecy  of  messages  sent,  capability  of  being  used  by  non- 
technical individuals,  ease  of  repair,  and  other  qualifications 
are  stipulated.  The  designs  must  be  submitted  within 
a  period  of  two  years. 

Philippines.— Broadcasting.— .A.  broadcasting  wireless  ser- 
vice has  been  rstabhshed  in  the  Philippine  Islands  by  an; 
American  manufacturing  concern.  The  range  is  600  miles, 
and  both  telephone  and  telegraph  messages  will  be  trans- 
mitted broadcast  daily.— T.  <fc  T.  Age. 

Uruguay.— Telegraph  DEVELOP>tENTS.— The  Executive  Coun- 
cil will  shortly  consider  a  project  for  considerably  extending 


the  State  telegraph  system;  an  internal  loan    of    1,000,000 
pesos  will  be  issued  for  the  purpose. — Financial  Ttmei. 

Wireless  Telegraphy.- Broadcasting. — The  six  companies 
which  are  to  have  control  of  the  British  wireless  broadcasting 
stations  are  the  Metropolitan-Vickers  Electrical,  the  General 
Electric,  the  Western  Electric,  the  Radio  Communication, 
the  B.T.H.,  and  the  Marconi  companies.  The  Postmaster- 
General's  meetings  with  the  representatives  of  the  wireless 
distributing  companies  have  been  satisfactory,  and  the  com- 
panies will  now  get  to  work  in  earnest. — Daily  Mail. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheHes  at  Ihe  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  ihe 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Melbourne. — Octol^er  17th.  Postmaster-Gen- 
eral's Department.  Automatic  c.b.  telephone  equipment,  with 
all  associated  equipment  including  material  for  use  at  sub- 
scribers' premises.     (Sched.  39  and  40.)     (July  7th.) 

September  27th.  Telephone  apparatus  and  parts.  (Sched. 
•561.)     (July  14th.) 

Victorian  Electricity  Commission. — Ten  surface  feed-water 
heaters;  6  surface  vapour  condensers;  12  feed-water  evapora- 
tors. Specifications  £-2  2s.  Particulars  from  Agent-General 
for  Victoria,  Melbourne  Place,   Strand,   W.C.2. 

September  13th.  Tramways  Board.  Twenty-seven  straight 
air-brake  equipments  for  single-truck  tramcars. 

December  18th.  Victorian  Electricity  Commissioners. 
Supply  of  a  complete  brown  coal-handling  plant. — Renter  t 
Trade  Service   (Melbourne). 

Brisbane.— September  20th.  Postmaster-General's  Depart- 
ment. Supplv  and  delivery  of  ewitchboard  apparatus  and 
parts.     (Sched.   No.  5.59.)» 

Belgium. — August  16th.  .Administration  des  TeMgraphes 
et  Telephones,  La  Salle  Madeleine.  Brussels.  120  tons  of 
copper  wire,  1-4  mm.  dia.,  having  a  conductivity  of  30  per 
cent. ;  40  tons  of  ditto,  with  80  per  cent,  conductivity ;  and 
40  tons  2  mm.  dia.  and  SO  per  cent,  conductivity. 

August  2nd.  Municipal  authorities  of  Schaerbeek,  Brussels. 
10,.500  metres  of  armoured  l.p.  cable  and  3,000  metres  ditto  for 
h.p.  mains.  Service  de  I'Electricite,  Hotel  Communal, 
Schaerbeek. 

Commandant  des  Batiments  Militaires  de  Li^ge-Rive 
Droite.  22,  Rue  des  Bonnes  Villes,  Liege.  Generator  for  the 
electric  lighting  station  at  the  miUtary  sanatorium  at  Marchin. 

Edinburgh. — September  5th.  Corporation.  Conversion 
of  two  overhead  cranes  from  mechanical  to  electrical  opera- 
tion.    (See  this  issue.) 

Manchester. — .August  8th.     Electric  lighting  of  portion  of 

Monsall  Hospital.     City  architect.  Town  Hall.  Manchester. 

August  24th.  Electricity  Committee.  Two  steel  aeh 
wagons  and  a  lifting  sling.     (See  this  issue.) 

August  8th.  Tramways  Department.  Single-deck  petrol 
omnibus;  steel  tramway  poles.  General  manager,  55,  Picca- 
dilly, Manchester. 

New  Zealand. — October  24tli.     Mangahao  Power  Scheme. 

Copper  wire.  November  21st.  Battery  booster-transformer. 
Specifications  may  be  obtained  from  the  office  of  the  High 
Commissioner. 

October  3rd.  Mangahao  Power  Scheme.  Power-house  and 
sub-station  transformers:  travelling  electric  cranes;  ventila- 
ting fans;    goods  lift;    and  llO.tXW-V  insulators.* 

September  30th.  Teviot  Electric  Power  Board.  One  hori- 
zontal turbine.  Francis  type,  coupled  to  a  125-kW.  3-ph»se. 
50-cycle.  3,300-V  generator;  one  7.5-h.p.  Pelton  wheel:  one 
5-kW  motor  generator  .set;  and  complete  switchboard  and 
power  station  equipment.* 

Nelson.— September  21st.  'llie  Waimea  Electric  Supply 
.uul  Mamifacturing  Co.,  Richmond.  Nelson.  Supply  of  » 
150-kVA,  2,500-volt  generator  and  control  panels. 

Wellington. — City  Council.  Erection  of  a  large  reinforced 
concrete  power  station  at  Shag  Point.— Renter's  Trade  Ser- 
vice (Melbourne). 

Oxford August  15th.     Oxford    Electric  Co.,   Ltd.     One 

1.0(X)-kW  turbo-alternator  and  condensing  plant:  and  one  500- 
kW  conversion  plant  (3,000  V.  3-phase,  to  1,100  V,  d.c),  com- 
pleto  with   switehgear.     (July  21st.) 

Rhondda. — I'rbnn  District   Council.     Two  3-in.   and  two 

6-in.  vertical-spindle  centrifugal  pumps,  together  with  electric 
motors.  -Also  two  cast-iron  tanks  in  connection  with  the 
pumps.  Specifications  (.£1  Is.)  from  Mr.  E.  Taylor,  engineer 
and  surveyor,  Rhondda  Urban  District  Council  Offices,  Pentre, 
Rhondda. 

Rochdale .August  16th.  I'nion.  Installation  of  auto- 
matic telephone  system  at  Deamley  Institution.  (See  this 
iasue.) 
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South  Africa. — Grahamstottx.— September  1st.  Electric 
lighting  plant  and  equipment,  comprising  steel  poles,  over- 
head wiring,  house  services,  fuses,  transformer  switches, 
meters,  street  lamps,  &c.  Consulting  engineer :  Prof.  W. 
Buchanan.  75,  Louis  Botha  Avenue,  Houghton  Estate, 
Johaimesburg.' 

Pretoria. — .August  17th.  MunicipaUty.  Supplj'  and  de- 
Uvery  of  950  steel  poles  for  the  Tramway  Department.* 

Tasmania. — Hobart. — October  2nd.  City  Council.  75()-kW 
rotary  converter  and  transformer  and  550-volt,  d.c.  switch- 
board panel.  Further  particulars  are  due  to  arrive  at  the 
office  of  the  .Agent-General  for  Tasmania,  .\ustralia  House, 
Strand,   London,   \V.C.'2.  about  the  middle  of  August. 

Warrington. — .■\ugust  14th.  Electricity  and  Tramways 
Committee.  High  and  low-pressure  paper  and  lead-covered 
cable,  and  earthenware  conduits.     (July  '28th.) 

Wimbledon. — August  31st.  Electricity  Committee.  One 
3,Clti(l-k\V  turbo-alternator,  condensing  plant,  and  accessories. 
(July  28th.) 

*A  copy  of  the  plan,  specifications,  and  conditions  of  tender, 
ic,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Boom  84),  35,  Old  Queen  Street.  S.W.I. 


CLOSED. 

Glasgow, — Tramways    Committee.     Recommended: — 

D.c.c.    wire.— British    Insulated    &    Helsbv    Cibles,    Ltd. 

Steel  for  tie  bars.— P.  &   \V.   MacLellan,  Ltd..  and  Smith   &   McLean,   Ltd. 

Air    compressor   for   Dalhousie   sub-station. — ^Fleming   &   Co. 

Cast-iron    exhaust    piping    for    Pinkston. — Macfarlane,    Strang   &    Co.,    Ltd. 

Brass    tubing    for   cars.— C.   Henderson    &  Co.,    Ltd. 

Government  Contracts. — The  following  Government  con- 
tracts were  placed  during  June.  1922:  — 

.Admiralty  (Contract  and  Purchase  Deparlment). 
Submarine    batteries. — Hart    Accumulator    Co.,    Ltd.;    Tudor    Accumulator 
Co.,   Ltd.;    D.P.    Battery    Co.,    Ltd.;    Chloride    Electrical    -storage    Co., 
Ltd. 

Air  Ministry. 
.Accumulators —Peto  &  Radford. 
Electrical   material —General   Electric  Co.,  Ltd. 
Electrical  equipment  of   Lancia  cars. — S.  Smith  &  Sons  (M..A.).  Ltd. 

Crown  .Agents  for  the  Colonies. 

Cells.—].  Stone  &  Co.,  Ltd. 

Electrical  equipment. — Siemens  Bros.  &  Co.,   Ltd 

Electrical     instruments.— Railway    Signal    Co.,    Ltd. 

.Motors  and  control  gear. — Lancashire  Dynamo  &  Motor  Co.,  Ltd.,  asso- 
ciated  with    the   Crvpto   Electrical   Co.,  Ltd. 

Train   lighting   spares.— J.   Stone  &  Co.,  Ltd.;   Vickers,  Ltd. 
Post  Office. 

Telephone  apparatus.— British  L.M.  Ericsson  Manufacturing  Co.,  Ltd.; 
Siemens  Bros.  &  Co.,  Ltd. 

Testing,  protective  apparatus,  SiC. — Morgan  Crucible  Co.,  Ltd.;  Phoenix 
Telephone  and    Electric  Works,  Ltd.;   Siemens  Bros.   &  Co.,  Ltd. 

Telegraph  and  telephone  cable.— Connolly's  (Blacklev).  Ltd.;  Enfield 
Ediswan  Cable  Works,  Ltd.;  Hackbridge  Cable  Co.,  Ltd.;  Macintosh 
Cable  Co.,  Ltd.;  Pirelli-General  Cable  Works,  Ltd.;  Union  Cable  Co., 
Ltd. ;  AVestern   Electric  Co.,  Ltd. 

Compound.— \V.   H.  Keys,  Ltd. 

Loading  coils. — Western   Electric   Co.,    Ltd. 

Cords  for  telephones.— British   Insulated  &  Helsby  Cables,  Ltd. 

Ducts.- Albion  Clav  Co.,  Ltd  ;  Doullon  &•  Co.  Ltd.;  G.  Jennings;  J. 
Oakes  &  Co.  (Olayworks  Department);  Sutton  &  Co.  (Overseal),  Ltd.; 
Stanley  Bros.,  Ltd.;  J.  H.  Turner  &  Lisney,  Ltd. 

Insulators. — J.  Bourne  &  Son. 

l.ead   (sheet  and  strip).- G.  E'arniiloe  &  Sons. 

Lead  lugs.— I.   N.  Lyons,  Ltd. 

Jointing   sleeves.— Dugard   Bros.,  Ltd. 

Thermionic  valves.— General  Electric  Co.,  Ltd.;  Marconi  Wireless  Tele- 
graph Co.,  Ltd. 

V.i.r.  wire  and  cable.— Hackbridge  Cable  Co.,  Ltd.. 

Laving  tonduils. — Numerous  contracts  have  been  placed  <luring  the   month. 

Telephone  exchange    equipment.— Darlington  :    Western    Electric    Co.,    Ltd. 
Epsom  :  Automatic  Telephone  Manufacturing  Co.,  Ltd. 
H.M.  Office  of  Works. 

Converter  set.— General  Electric  Co.,  Ltd. 

Ilford. — The  Urban  Council  has  decided  to  accept  a  tender 
from  a  British  firm  Bupplyinp  Belgian  material  for  tra-m  rails 
and  fishplates,  this  being  the  lowest  quotation.  The  difference 
in  the  tenders  was  £9  a  ton  for  Belgian  material,  and  dE12  for 
British,  and  the  total  saving  on  the  contract  by  accepting  the 
lowest  tender  is  £150. 

Liverpool.^Electricity   Committee.     Recommended: — 

The  erection  of  an  electric  sub-station  in  Bull  Lane,  Aintree  (£l,20(i).— 
Joshua    Henshaw    &   Sons,   Liverpool. 

London. — St.  Panxras. — Electricity  Committee. 

Conversion  of  Grafton  Road  Chapel  into  an  electricity  sub-stal 
National    Building   Guild.   Ltd.   (recommended). 

Cable  for  the  supply  of  electric  power  to  Messrs.  Hulton's 
premises  in  Gray's  Inn  Road  :  — 

Macintosh  Cable  Co.,  Ltd 

Electrical    Supplies    Co 

Callender's  Cable   &  Construction  Co.,    Ltd 

Enfield   Ediswan  Cable  Works,    Ltd 

Walsham's  

Pirelli-General  Cable  Works,   Ltd 

Hackbridge  Cable  Co.,  Ltd 

W.  T.  Glover  &  Co.,   Ltd 

W.  T.  Henley's  Telegraph   Works  Co.,  Ltd 

Siemens  Bros.   &  Co.,  Ltd 

British    Insulated   &  Helsby  Cables,   Ltd 

Wmtern   Elsctrlo   Oo.,   Ltd.   (recommended)      

Johnson  &   Phillips,   Ltd.  

Union   Cable   Co.,  Ltd.  

Closed-circuit     boiler-feed    and    water-tc«tlng     apparatus 
Station   (£1,415).— Weir  4  Co.   (recommended). 


(.£4,221).' 


£16,499 

15,458 

14,679 

14,351 

14,291 

14,225 

14,205 

14,045 

13,906 

13,743 

13,657 
13,634 

13,533 

13,352 
ing's    Road 


Coal  for  the  electricity  station.    Accepted  : — 

500  tons  Cadby  Hall  nutty  slack.  22s.  5d.  per  ton;  600  Ions  Kamcroft 
li  in.  nutty  slack,  22s.  lid.  per  ton ;  500  tons  Pinxton  low  main  nutty 
slack,  23s.  lid.  per  ton ;  .500  tons  Pinxton  low  main  J  in.  nutty  slack, 
19s.  5d.  per  ton;  500  tons  Bentinck  nutty  slack,  245.  3d.  per  ton;  500 
tons  Fenton  3  in.  nultv  slack,  21s.  5d.  per  ton.— J.  H.  Beattie  &  Co., 
Ltd. 

200  tons  Russell  black  vein  washed  nuts,  35s.  per  ton,  plus  2s.  9d.  ton 
cartage. — Harper  &  Christopher. 

100  tons  Ramcroll  large,  33s.  per  ton.- J.  H.   Be-attie  S:  Co.,  Ltd. 

L.C.C. — Highways  Committee. 

Steel  rolling  shutters  for  the  Central  Tramway  Repair  Depot  (£l,7nOl,— 
Wilson   Rolling  Shutter  Co.   (accepted). 

Three-phase  motors,  &c.,  for  the  central  repair  depot  exten- 
sion :  — 

Crompton  &  Co.,  Ltd.  (accepted) 

General    Electric   Co.,    Ltd 

Metropolitan-Vickers  Electrical  Co.,   Ltd 

Lancashire  Dynamo  and   Motor  Co.,    Ltd 

Electric   Construction   Co.,    Ltd.  

Bruce  Peebles  &  Co.,  Ltd 

Erection    of    a    trailer   car   shed    at    Brixton    Hill. — L. 

£14,986,   plus   £1,064    for   boarded   and  slate  covered 

ste.id  of  galvanised  iron  (accepted). 

Metropolitan   Asylums     Board. — Installation     of     interna 
automatic  telephones  at  River  Hospitals:  — 

T.  Clarke  &  Co.,    Ltd.    (recommended) 

Reliance    Telephone    Co.,     Ltd 

Automatic   Telephone   Manufacturing   Co.,    Ltd.    ... 

E.  Shipton    &    Co 

Electrical    Contracts   &    .Maintenance  Co.,   Ltd.    ... 
Commercial  Telephone   St   Electrical  Co.,   Ltd. 

F.  G.    Howard,    L;d 

Installation  of  electric  lighting  in  ward  blocks,  &c..  Grove 
Hc>spital :  — 

E.    Beckwith    &    Co.,    Ltd.    (recommended)        £1,431 

:    Contracting   Co.          ...         ...         ...  1,532 

1,590 

1.82li 


...    £1,016 

1.010 
1,117 
1.149 
1,166 
1,186 
&    R.    Roberts, 


£4,600 

4.91)6 

6.i:u 

6,6011 
6,800 
6.897 
7,944 


Scottish    Pou 
S.   Reed   S:   Sons 

M.-.lcolm    &    Allan,     Ltd.  

J.    Briggs    &   Co 

.-\.    F.   Goodwin    &    Co.  

D.     Henderson 

G.  Hopkins  &  Sons   (Clcrkenwell),  Ltd 

Myall     Bros.  

T.     H.    Smerdon     

Rawlings  Bros.,    Ltd 

Keeble    (IGll),    Ltd 

Toy    &    Winslow 

S.    G.   Cozens    &   Co. 

F.    G.    Howard,    Ltd 

Hill.     I'pton     S:    Co 

Loggerhead    (Cheshire). 

Electric    lighting     installation     at     the     Burntvvood    Sa 
and    Button.   Crewe. 


1,87: 
1 ,88.-. 


2,333 
2,335 
2.375 
2,500 
2.7.10 
3.878 
4.239 


1.— Ca 


ngton 


Luton. — Town   Council.     .Accepted: — 

2.000-kW    transformers    (£2.303).— Brush    Electrical    Engineering    Co.,    Ltd. 

Manchester. — Education  Committee.    Accepted. 

Electric  lighting  of  schools  :— Mulberry  Street  school.  Maitland  &  Co.; 
Southall  Street  do.,  Seddon  Si  Sons;  Duke  Street  do,.  Alliance  Electric 
Co.;  Johnson  Street  do..  Building  Guild,  Ltd.;  Waterloo  Road  do.. 
Power  and  Lighting  Supplies  Co.,   Ltd.;  Sunnyside  do.,  Ward  &  Booth. 

Electricity    Committee.    Accepted.     (Barton    Works)  :  — 

electrical   distance    indicating   thermometers. — Siemens    Bros.    &    '  ".. 


Ltd. 


Tw 


Lt.i 


Ltd. 


►   electrical    distance    recording    thermometers. — Cambridge   &    Paul    In- 
strument Co.,  Ltd. 

Ventilating  plant  for  transformer  and  testing  chambers. — Matthews  .tnd 
Yates,  Ltd.;  sub-contractors  for  switchgear,  Midland  Electrical  Manu- 
facturing Co. :  for  auto-transformers,   Ferranti,   Ltd. 

Cables— Callender's  Cable  &  Construction   Co.,   Ltd. 

Capstans  and  bollards.— Sir  W.  G.  Armstrong,  Whitworth  &  Co., 
sub-contractors  for  motors,  Lancashire  Dynamo  and  Motor  Co., 
for    control    gear.    E.     Holme  &    Co.,    Ltd. 

Main   and    switch    house   batteries.— Chloride   Electrical   Slor.ige  Co 

Housing  Special  Committee.    Accepted:  — 

Ins 
He 

Heigate. — Town   Council.    Accepted: — 

Overhead    tr:ivelling    crane    r£l,234).— Carrick    &    Ritchie. 
Oil   tanks   (£1,060).— Oxley    Bros. 

Dismantling,    reassembling,    and     refixing    existing    cast-iron 
(£261-  5s.    7d.)— Tamplin    &    Makovski,    Ltd. 

Lliesel   engines  and   alternators.— Mirrlees,  Bickerton  S.   Day. 

Salford. — Electricity  Committee. 

Switchgear.   &c.,    required   in    connection    with    the    new    gent 

ai     Agecroft      (£56,506).— Metropolitan-Vickers     Electrica 

(Recommended.) 

L.p.    lead-covered   cable   (£1,889).— W.   T.    Glover  &    Go.,    l.t. 

One     500-kVA     transformer    (fSM).— Metropolitan-Vickers     1 

Ltd.     (Accepted.) 

Tramways  Committee. 

One    low-built    Iramcar    (£2,150).— Brush    Electrical    Engineer' 
(.Accepted.) 


THE     "ELECTRICAL     REVIEW"    SERVICE 
DEPARTMENT. 


To  enable  us  to  complete  replies  to  queries  received  this  week, 
we  need  the  names  of  .suppliers  or  manufacturers  of  :  — 
Tlie  Lester  dynamo. 


Wireless  on  Aircraft. — The  International  Commission  on 
Air  Navigation  hae  decided  that  in  the  interests  of  public 
safety  all  aeroplanes  must  be  fitted  with  a  wireless  installa- 
tion.—Tfe«  Times. 


ff 
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NOTES. 

Reduction  of  Electricians'  Wages. — We  learn  from  the 
president  of  the  Electrical  Contractors'  Association  (Mr.  H. 
Marryat)  that  at  a  meeting  held  in  York  on  July  iTth  between 
the  executives  of  the  N.F.E.A.  and  the  E.T.U.,  an  agreement 
was  arrived  at  by  which  a  reduction  of  electricians'  wages 
will  take  place  in  two  stages,  5  per  cent,  on  the  secand  pay 
day  in  October,  and  a  further  o  per  cent,  on  the  second  pay 
day  in  December.  The  agreement  has  been  confirmed  by  the 
National  .Joint  Industrial  Council.  It  was  suggested  by  the 
employers  that  wages  should  only  be  reduced  in  di-stricts 
where  the  wages  of  electricians  in  other  branches  of  the  in- 
dustry were  lower  than  tho.se  in  the  contracting  branch,  but 
the  proposal  did  not  meet  with  the  approval  of  the  E.T.U. 
representatives.  Other  matters  decided  at  the  conference  were 
the  down-grading  of  Southampton  and  Belfast  to  Grade  "C," 
and  the  retention  of  Bournemouth  and  Cambridge  County  in 
their  pre.'^cnt  grades. 

Appointments  Vacant. — Meter  tester  for  Wolverhampton 
Electrical  Engineer's  Department;  demonstrator  in  the  Elec- 
trical Engineering  Laboratory,  for  the  Ea.st  Ham  Technical 
College;  engineer  for  the  testing  and  calibration  of  switch- 
gear  instruments,  &c.  (76s.  and  bonus),  for  the  L.C.C.  Tram- 
ways Department.     (See  our  advertisement   pages  to-day.) 

Britisli    Engineering  Standards  Association. — The  B.S.S. 

No.  9t)-19'2J  for  "  Parallel  sided  carbon  brushes  for  d.c.  com- 
mutator machines  "  has  just  been  issued.  After  a  great  deal 
of  consideration  by  the  committee  responsible  for  its  prepara- 
tion, it  was  decided  to  standardise  only  sizes  of  brushes  for 
d.c.  machines  in  the  first  instance.  The  specification  is  divided 
into  two  sections  referring  to  carbon  and  metal-carbon  brushes 
and  compressed  unburnt  graphite  brashes  respectively,  for 
which  nominal  dimensions  and  permissible  tolerances  are 
sjiecified. 

Wireless  Developments. — An  invention  likely  to  cause  a 
revolutionary  change  in  wireless  long-distance  work  has  been 
made  by  Dr.  Irving  Langmuir,  the  world-famous  physicist. 
Senatore  Marconi  recently  paid  a  visit  to  Dr.  Langmuir's 
laboratory  to  see  it  at  work.  It  is  a  simple  tube  for  the 
generation  of  powerful  wu'eless  currents,  and  its  possibilities 
are  such  that  it  may  '"  scrap  every  big  plant  in  existence  when 
luUy  developed."  Mr.  Marconi  has  himself  recently  predicted 
that  to-day's  equipment  will  be  obsolete  ten  years  hence. 

.\  method  of  wireless  telephony  that  has  been  used  between 
Moscow  and  Berlin  (over  l.OUtl  miles)  with  success  and  is 
.stated  to  give  remarkably  true  rendering  of  the  human  voice 
IS  known  as  the  Pung.s-Gerth  system.  Its  chief  feature  is  the 
novel  way  in  which  the  microphone  currents  are  made  to  in- 
Huence  the  currents  radiated  from  the  antenna  by  a  new  mag- 
netic device  giving  great  purity  of  tone  and  distinct  speech 
reproduction. 

Further  progre.'-s  has  been  made  in  the  automatic  recording 
of  wireless  messages,  in  the  shape  of  a  new  apparatus  which 
allows  of  two  messages  of  nearly  equal  wave-length  being 
simultaneously  registered  in  the  ojierator's  absence.  Despite 
the  sensitiveness  of  the  device — which  is  the  work  of  Mr. 
F.  W.  Dunmore,  of  the  American  Bureau  of  Standards — it 
can  be  used  to  record  messages  on  an  aeroplane,  befng  proof 
against  vibration. 

A  remarkable  new  receiving  apparatus,  invented  by  Major 
E.  H.  Armstrong,  is  stated  to  amplify  wireless  impulses  more 
than  a  hundred  thousand  times,  and  to  be  many  hundreds  of 
times  more  sensitive  than  the  best  heterodyne  receiver.  It 
has  been  recently  described  at  the  American  Institute  of  Radio 
Engineers,  and  has  caused  intense  interest.  Much  depends 
upon  the  evolution  of  the  receiving  apparatus  in  long-distance 
wireless;  the  more  sensitive  that  it  can  be  made,  the  less 
power  will  be  roquireil  for  transmission. 

One  of  the  most  remarkable  developments  in  wireless  broa<l- 
I  asting  is  the  extensive  transmission  of  time  signals.  Started 
in  1909  by  the  Eiffel  Tower,  the  sending  of  time  signals  is  now 
.1  feature  of  over  forty  of  the  world's  chief  wireless  stations. 
Iliey  are  sent  out  on  widely  varying  wave-lengths  and  sys- 
tems. The  familiar  time  signals  of  the  Eitlel  Tower  make  it 
easy  with  a  little  practice  to  register  the  correct  time  to  within 
a  half  to  a  quarter  of  a  .second. — Daily  Hail. 

Fatality.— On  Julv  24th  Tudor  Williams,  assistant^elec"- 
trician  at  Blaencaegurwen  Colliery,  South  Wales,  and  an 
international  footballer,  was  killed  by  an  electric  sh(K-k.  It 
appears  that  while  examining  a  cable  at  the  colliery  he  ai'ci- 
dentally   <Mme    info  contact    with   a   current-carrying   wire. 

A  Wireless  Telephony  Experiment. — One  of  the  receiving 

stations  arranged  for  the  much-advertised  Ihiilu  Mail  wireless 
ri>ui.ert  from  The  Hague  wa.s  at  the  oftices  of  a  well-known 
1.  ndon  electrical  linn.  On  the  appointed  evening  a  large 
audience  had  assembled  before  the  .scheduled  time.  Seven 
o'clock  arrived,  but  the  loud-speaking  apparatus  which  had 
been  set  up  remamed  dumb,  and  it  was  apparent  that  some- 
thing was  wrong.  Whether  it  was  the  inadequacy  of  the 
transmitting  power  (800  watts)  or  whether  atmospherics  and 
Croydon  were  to  blame,  the  fact  remains  that  a  large  crowd 
T>as  disappointed.  An  attempt  to  mitigate  their  chagrin  was 
made  by  the  running  over  of  a  few  gramophone  records,  and, 


later,  by  a  wireless  concert  from  a  nearer  source.  The  first 
was  rather  nerve-racking,  and  the  second  waa  reiaiiiiBcent  of 
the  earliest  of  phonographs.  No  doubt  better  success  will  attend 
later  elTorts,  but  in  the  meantime  it  will  be  better,  both  for 
"  wireless"  and  the  pubhc,  if  audiences  are  not  sammoned 
together  to  be  experimented  upon. 

It  is  only  fair  to  say  that  in  several  pleM%s  The  Hague  con- 
cert was  received— these  places  being  chiefly  upon  the  East 
Coast. 

American  Electric    Railway    Association's    Convention. — 

The  American  Electric  Railway  Association,  comprising 
nearly  600  railway  and  manufacturing  companies,  will  hold 
its  forty-first  annual  convention  at  Chicago  from  October  'ind 
to  6th,  simultaneously  with  the  conventions  of  its  sub- 
sidiary organisations,  the  Engineering,  Transportation. 
Manufacturers',  Accountants',  and  Claims  Associations. 
Large  city  and  interurban  passenger  cars,  motor  'buses,  and 
machinery  of  various  sorts  will  be  exhibited.  The  electric 
railways  of  the  United  States  and  Canada  represent  an  in- 
vestment of  about  $5,000,000,000.— fieu'er's  Trade  Service 
(Chicago). 

The  Salaries  of  Municipal  Electrical  Engineers  in  Scotland. 

— The  action  which  has  been  taken  by  municipal  authorities 
in  several  places  regarding  the  salaries  of  chief  electrical 
engineers  has  been  reported  in  our  "  Personal  "  colunans  dur- 
ing the  last  few  weeks.  One  of  tlie  most  prominent  cases 
has  been  that  of  Dundee,  and  it  arose  when  the  appointment 
of  a  successor  to  Mr.  H.  Richardson  was  receiving  attention. 
A  similar  subject  was  last  week  under  discussion  at  a  meet- 
ing of  the  Edinburgh  Town  Council,  when,  according  to 
the  Dundee  Courier,  Mr.  Stevenson  moved  that  the 
Council  accept  the  recommendation  of  the  Electricity  Com- 
mittee to  withdraw  from  the  National  Joint  Board.  Mr. 
Stevenson  quoted  the  salaries  paid  to  the  employes  in  the 
electrical  undertaking  before  the  war,  and  compared  them 
with  the  largely  increased  salaries  paid  under  the  Govern- 
ment scheme  which  set  up  the  National  Joint  Board.  Mr. 
Mancor.  in  seconding,  said  that  if  they  were  going  to  carry 
on  such  a  large  and  costly  undertaking  as  the  electric  ixiwer 
station  at  Portobello  they  could  not  afford  to  be  burdened 
with  such  high  salaries  as  they  would  be  saddled  with  under 
the  scale  of  this  Joint  Board.  Mr.  Guest,  vice-convener  of 
the  Electricity  Committee,  said  all  he  wanted  was  that  tVii-. 
matter  should  be  delayed  till  they  saw  the  revised  schedule 
of  salaries  which  was  to  be  put  forward  by  the  Joint  Board. 
Judge  Robertson  said  what  they  had  to  decide  was  whether 
the  Town  Council  should  settle  the  remuneration  to  its  own 
servants  or  leave  it  to  outsiders.  Under  the  schedule  of  this 
Joint  Board  they  found  men  receiving  1(R1  per  cent,  more 
than  their  previous  maximum,  which  was  far  more  than  the 
Town  Council  gave  to  any  of  its  other  officials.  On  a  vote. 
Mr.  Stevenson's  motion  was  carried  by  33  votes  to  17. 

The  decision  of  Edinburgh  has  been  followed  with  great 
interest  at  Dundee,  as  may  be  gathered  from  the  following 
editorial  comment  appearing  in  the  Dundci'  Courier : 
"  Dundee  Corporation  should  note  for  their  encouragement 
the  action  taken  by  Edinburgh  Town  Council.  That  body 
decided  to  withdraw  from  the  National  Joint  Board,  which 
was  set  up  under  a  Government  scheme,  and  which  requires 
them  to  pay  the  othcials  in  their  electricity  department 
salaries  which  the  Council  consider  excessive.  The  Dundee 
authorities  have  been  somewhat  taken  aback  by  the  refusal 
as  inadequate  of  the  salary  they  offered  to  a  prospective  new 
electrical  engineer  for  the  city.  And  there  have  been  coni- 
parisous  with  other  towns,  and  some  misgivings  as  to 
whether  they  would  get  a  com|X'tent  official  at  their  own 
figure.  Let  Edinburgh's  example  strengtiien  them  in  the 
determination  to  stick  to  their  own  estimate  of  what  is  fair 
remuneration  for  their  officials." 

The  New  Magnetic  .\tom. — In  order  to  improve  his 
original  theory  of  magnetic  induction  in  ferromagnetic 
materials.  Sir  J.  A.  Ewing  publi.shed  in  February  his  theory 
that  the  magnetic  element  is  not  the  atom  itself  but  some- 
thing smaller,  which  can  rotate  within  the  atom.  It  may 
be  likened  to  a  wheel  with  a  number  of  like  poles  on  its  rim 
and  the  poles  of  opposite  kind  at  its  centre.  Around  it  is  a 
fixed  ring  provided  with  magnetic  poles,  under  the  action  of 
which  the  wheel  may  take  up  a-  number  of  )>ositions  of  equi- 
librium. Two  months  later  Prof.  E.  T.  Whittaker  showed 
that  a  model  of  this  type,  when  approched  l)y  an  electron 
with  kinetic  energy  exceeding  a  certain  amount  V.  would 
take  from  it  an  amount  T^  depending  on  the  electronic 
charge  and  on  the  constants  of  the  model,  and  that  if  "  i.'i 
the  frequency  of  the  oscillations  of  the  motiel  and  of  the 
radiation  it  emits,  then  U  =  /iii  where  h  is  the  constant  of  the 
quantum  theory.  More  recently  Dr.  H.  S.  .Mien  has  pointeil 
out  that  such  a  vibrator  would  not  lead  to  the  equi-partition 
law.  and  Dr.  R.  .\.  Houston  has  shown  that  for  the  model  to 
vibrate  with  the  freouency  of  sodium  light  its  diameter  must 
be  "17x10-"  cm.  and  with  its  X-ray  frequency  .'^..tXIO-"  cm.- 
which  agree  well  with  the  known  diameter.  •2x10-'  cm.  of 
the  hvdrogen  atom.  The  four  papers  mentioned  will  be 
found  in  the  Precccrfiiips  of  the  Royal  Society  of  Edinburgh. 
— Xature. 


166 


THE    ELECTRICAL    EEVIEW„     [voi.  91.  no.  2,3:i2,  Auouax  4, 1922. 


South-East  Lancashire  (Interim)  Electricity  Advisory 
Board. — The  Eleclricitv  Commissioners  have  published  a 
draft  order  estabbshing' the  above  Board,  which,  it  is  antici- 
pated, will  shortly  be  nwde  by  the  Ministry  of  Transport, 
upon  which  the  IBoard  will  become  a  statutory  body  vested 
with  the  powers  conferred  upon  it  by  the  Order.  In  the 
meantime  matters  have  reached  an  advanced  stflse  in  the 
South-East  Lancashire  area.  The  whole  of  the  constituent 
authorities  have  voluntarily  agreed  to  set  up  an  Interim 
Board  and  to  act  in  relation  thereto  in  all  resi)ects  as  though 
the  Order  was  actually  in  force.  Moreover,  the  Commis- 
sioners have  al.^o  agreed  to  refer  to  the  Interim  Board  all 
matters  which  would  have  to  be  referred  to  the  Board  if  the 
Order  was  in  actual  operation.  The  Interim  Board  held  its 
first  meeting  on  July  11th.  and  appointed  Alderman  W.  T. 
Dagnall  (chairman  of  the  ilanchester  Corporation  Electricity 
Committee)  who  has  been  chairman  of  the  Conference  during 
the  past  two  years,  to  the  chairmanship  of  the  Board.  Dr. 
H.  P.  Parshall  was  appointed  vice-chairman.  In  pur- 
suance of  the  Order  the  Board  at  its  first  meeting  appointed 
an  Engineering  .\dvisory  Committee,  consisting  of  the  follow- 
ing members :  — 

l.'ndcrfalcings  Generating  more  than  5  per  cent.:  Mr.  S.  1.. 
Pearce  (Manchester).  Mr.  C.  D.  Taite  (Lanca.shire  Electric 
Power  Co.).  Mr.  J.  J.  H,  Wood  (Bolton),  Mr.  J.  A.  Robert- 
son   (Salford). 

VndertaJ!ings  Generafinu  more  ihan  3  per  pent.,  but  not 
■more  ihan  5  per  rent.  :  Mr.  F.  L.  Ogden  (Oldham),  Mr.  B. 
Lomax  (Stockport). 

Vndertaking.^  Grncratinfi  wore  than  To  per  cent.,  hut  not 
more  than  3  per  cent.  :   Mr.  R.  Owen    (Wisan). 

VndertaTiijigs  Generating  not  more  thun  1..5  per  cent.  :  Mr. 
G.   H.  Fawcus. 

Stnliibridge,  (fc,  Board  {Qualified  Membership)  :  Mr.  R. 
Bl.Tckmore. 

Railuaiis.  North-Western,  Midland,  and  West  Scofti.th 
Grouv  :  Mr.  C.  W.  Neele.     (Cn-opted.) 

Ttailwaus.  North-Ea,stern,  Eastern,  and  East  Scottish 
Group:    Lieut. -Col.   H.  E.  O'Brien.     (Co-opted.) 

This  election  was  made  fr^m  nominations  made  bv  the  con- 
stituent authorities.  The  Engineering  Advisory  Committee 
has  appointed  as  chairman  Mr.  S.  L.  Pearce.  C.B.E..  M.Sc. 
chief  encineer  and  manager  of  the  Manchester  Corporation 
Electri'-ity  Department,  and  Mr.  C.  D.  Taite.  of  the  Lanca- 
shire Electric  Power  Co..  vice-chairman.  Both  the  Interim 
Board  and  the  Engineering  .Advisory  Committee  are  now 
meeting  and  transacting  business  as  though  the  Order  bad 
been  approved  bv  Parliament,  and  the  constituent  authorities 
have  great  confidence  in  the  future  success  of  the  Board. 

Iron  and  Steel  Institute. — The  annual  autumn  meeting  of 
the  Institute  (president :  Dr.  J.  E.  Stead,  F.R.S.)  will'  be 
held  by  kind  permission  of  the  Yorkshire  Philosophical 
Society  in  the  Museum  Theatre,  York,  in  September.  Mem- 
l>ers  will  assemble  at  York  on  Monday,  September  5th;  on 
the  Tuesday  the  Lord  Mayor  of  York.  Aid.  W.  H.  Bii-ch, 
will  welcome  the  vi.sitors.  and  the  day  will  be  devoted  fo  the 
reading  and  discussion  of  papers.  During  the  afternoon  Mr. 
W.  McConway,  of  Pittsburg,  will  give  a  film  demonstration 
of  the  new  process  of  producing  steel  disks  by  centrifugal- 
hydraulic  methods  direct  from  molten  steel.  On  the  Wed- 
nesday morning  more  papers  will  be  read  and  discussed;  in 
the  afternoon  there  will  he  a  garden  party  and  vi.sits  to 
medieval  and  other  buildings  in  and  around  the  beautiful 
grounds  of  the  Yorkshire  Philosophical  SocTetv;  and  in  the 
evening  a  conversazione  will  be  held.  On  the  Thursdav  a 
vi.sit  will  be  paid  t.o  the  Devon.shire  works  of  the  Staveley 
Coal  &  Iron  Co..  Ltd.,  near  Chesterfield.  In  the  afternoon 
there  will  be  a  charabanc  excursion,  and  members  will  dine 
together  informally  in  the  evening.  On  Sepember  8th.  the 
last  dav  of  the  meetina,  the  works  of  the  Parkgate  Iron  and 
Steel  Co.,  Ltd.,  will  be  visited.  ,\niongst  the  papers  to  be 
read  is  one  bv  Messrs.  E.  D.  Campbell  and  —  Johnson, 
being  "  .\  Preliminarv  Magnetic  Stiidv  of  Some  Heat^ 
treated  Carbon  Steels."  and  anotbeY  by  Mr.  C.  A,  V.  Russell 
•  >u  "  Reversing  Cogging  Mills  :  Their  Drives  and  Aiixiliarv 
Equipment." 

Haling  and  the  Electricity  Commissioners. —  1  lie  (haii- 
iiian  of  the  Ealing  ICIcrtiicity  Supply  Committee  has  pre- 
sented a  reixirt  to  the  Council  upon  the  facts  <il'  the  recent 
litigation  regarding  the  taking  of  a  bulk  supply  of  electricity, 
in  which  the  Council  has  been  involved.  The  discharge  of  a, 
rule  nisi  obtained  against  the  Electricity  Commissioners  was 
reported  in  our  last  issue,  and  the  earlier  proceedings  in  the 
Elrcthical  Rrvirw  of  June  2nd  last. 

The  report  states  that  in  accordance  with  the  directions  of 
the  ComraisRioners  the  Ealing  Town  Council  sought  terms 
for  a  hulk  supply  from  the  Metropolitan  Electric  Supply  Co., 
T-td.,  which  rpioted  a  price  of  .£4  10s.  per  kVA  of  maximum 
demand  per  annum,  plus  .M.  per  unit,  subject  to  variation 
by  a  "  coal  clause."  .\s  the  offer  was  considered  unsatisfac- 
tory the  Hammersmith  Borough  Council  was  approached, 
and,  according  to  the  report,  qnatei  terms  which,  as  com- 
pared with  the  Supply  Co.'s  offer,  represented  a  saving  to 
the  Ealing  Council  of  £7.000  a  vear  for  the  first  three  years. 
and  £3,000  a  year  thereafter.    The  Electricity  CommissionerB 


did  not  agree  with  these  figures,  but  on  their  own  showint: 
the  Hammersmith  supply  would  have  been  given  at  a  lower 
price  per  unit  (.167d.  lower)  than  the  company's  supply,  and 
this  represented  an  annual  saving  of  i;'2,087,  which  was  6i> 
■serious  a  difference  that  it  merited  every  consideration. 
Nevertheless  the  Commissioners  declined  to  depart  from  their 
predetermined  plan,  supplying,  says  the  report,  "  a  very  sig 
nifii-ant  commentary  upon  the  object  of  the  Act  of  1919,  '  to 
provide  or  .secure  the  provision  of  a  cheap  and  abundant 
supply  of  electricity.'  " 

Since  the  legal  proceedings  the  cost  of  the  production  of 
electricity  at  Hanxraersraith  has  been  considerably  reduced, 
and  under  the  proposed  scheme,  which  was  one  of  co-part- 
nership, Ealing  would  have  benefited  to  a  large  extent.  The 
report  concludes  as  follows ;  "  The  policy  of  the  Commis- 
sioners appears  to  be  to  give  commercial  undertakings  carried 
on  by  undertakers,  .such  as  the  Metropolitan  Electric  Supply 
Co..  every  possible  benefit  at  the  expense  of  undertakings 
carried  on  bv  local  authorities  for  the  benefit  of  those  who 
reside  in  their  areas  and  are  supplied  with  electricity  at  what 
amounts  to  the  actual  cost  of  generating  and  di.stribnting, 
plus  the  cost  of  capital  charges,  as  compared  with  the  object 
of  the  company  to  pay  the  best  possible  dividends  to  its 
shareholders.  It  is  a  very  .serious  matter,  to  all  local  authori- 
ties that  their  freedom  should  be  fettered  in  such  an  unjust 
manner  as  indicated  by  the  foregoing  facts." 

Institute  of  Transport. — Amonj^  the  papers  arranged  for 
the  ensuing  .session  is  one  by  Sir  Philip  Daw.son,  M.P..  on 
"  The  Investigation  of  the  Return  on  Capital  Expenditure 
resulting  ^rom  Electrification."  The  meetings,  which  com- 
mence on  November  6th,  are  to  bo  held  at  the  Institution  of. 
Electrical  Engineers. 

Adhesives  Research   Committee. — The   first  report  of  the 
above-named     Committee     has     been     published     by     H.M. 
Stationery   Office    (Cornwall   House,   Stamford   Street,  S.E.I;     ' 
price  4s.  net).    It  embodies  the  results  of  certain  of  the  in- 
vestigations initiated  by  the  Adhesives  Committee  of  the  Con- 
joint Board  of  Scientific  Societies  and  also  the  researches  of  a 
more   fundamental    character    which   have    been   undertaken 
by  the  Adhesives  Research  Committee  of  the  Department  of    ■ 
Scientific  and  Industrial  Research., The  report  is  thus  a  com-    • 
prehensive  summary  of  the  wor  kfrom  its  inception  in  1918. 
up  to  the  end  of  1921.    It  is  illustrated  with  diagrams  and 
photographic  plates. 

Electrically=driven  Yachts. — Slowly  yet  surely  electric 
transmission  beteween  marine  motors  and  the  propellers  they 
have  to  drive  is  making  headway.  Possibly  for  tugs  the 
advantages  of  big,  slow-running  propellers,  perfect  control 
from  the  pilot-house,  and  an  almost  unlimited  range  of  speed 
may  be  found  sufficient  to  counterbalance  the  cost.  These 
benefits  would  be  particularly  pronounced  for  tugs  of 
moderate  power  which  are  propelled  by  semi-Diesel  engines, 
as  the  latter  are  notorious  for  their  want  of  flexibility.  With 
big  tugs  having  Diesel  engines  of  1,000  h.p.  and  over,  the 
speed  range,  although  not  .so  great  as  with  electric  trausmisr 
sion,  is  good  enough  for  the  purpose,  while  the  normal  revo- 
lutions can  be  .sufficiently  slow  to  allow  of  using  big  pro- 
pellers. In  yachts  electric  transmission  is  adopted  for  the 
sake  of  the  easy  control  from  the  bridge,  the  silent  reduction 
gear,  the  perfect  flexibility,  and  the  ability  to  move  for  .short 
distances  under  electric  power;  also  with  it  larger  ves.sels  cai^ 
be  controlled  single-handed  better  than  with  the  ordinary  iu- 
stallation.  For  small  cruisers  the  system  is  not  worth  while, 
since  the  steersman,  being  on  the  same  level  as  the  motors,  is 
able  to  control  them  direct.  It  is  in  the  ve.ssel  with  the  engine 
below  and  the  wheel  on  deck  where  the  benefits  are  luort 
apparent.  If  large  auxiliary  yachts  are  to  be  driven  by  high 
speed  engines  reduction  gear  is  essential,  and  electric  trau.s 
mission  is  ideal  for  the  purpose,  while  offering  the  othei 
advantages  to  which  reference  has  been  made  already.  Ad- 
mittedly the  system  is  expensive,  and,  if  anything,  les^ 
efficient  than  the  chain  drive ;  but  fir.it  cost  is  often  of  little 
consequence  for  yachts,  the  owners  wishing  to  have  the  most 
perfect  type  of  installation  regardless  of  initial  outlay.  A 
not  improbable  reason  for  the  growing  popularity  of  electric 
transmission  is  the  desire  of  some  owners  to  astonish  their 
friends  by  the  possession  of  unusual  machinery,  the  accruing 
advantages  being  a  secondary  con.sideratioii ;  moreover,  when 
the  .system  is  fitted  electric  cooking  and  heating,  as  well  as 
ligliting,  become  pra'cticable,  whi'e  small  motors  can  be  used 
to  lighten  the  domestic  work.  Whatever  the  cause,  it  is  evi- 
dent, from  the  number  of  recent  examples  on  both  sides  of 
the  .Atlantic,  that  electric  transmi.s.sion  is  gaining  in  favour 
among  yacht.smen. — J.ight-  Motor. 

German  Industry. — The  Financial  News  of  yesterday  con- 
tains an  interview  with  Dr.  Felix  Deutsch,  Director-General  of 
the  A. E.G..  under  the  title  "  German  Industry  Hemmed  In." 
French  animosity  is  described  as  the  keynote  of  the  present 
impossible  situation.  He  asks:  "How  can  one  wonder  at 
despair  and  insanity  spreading  in  a  nation  which  has  been 
tortured  and  terrorised  for  the  la.st  three  years  without  the 
least  respite  being  granted  to  it  ?"  Dr.  Deutsch  fails  to  excite 
out  bowels  of  compassion,  for  how  can  we  forget? 
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OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  indn.strii,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
movements. 

Mr.  Regi.n'alu  .\LE.\ANDEii,  Dalzeli.,  C.B.E.— Mr.  R.  A. 
Dalzell,  cxincjjniing  whose  appointiaeiit  as  Directiir  of'Tele- 
graphs  and  Telophones  a  referenct;  apix-:ired  in  the  Electrical 
Review  for  July  14th,  was  born  in  I'fxjna  in  i860.  He  was 
,  educated  in  Edinburgh  and  at  Dulwich  Gollefie,  and  joined 
thp  School  of  Electrical  Eugineerin;,'  and_  Telegraphy  in  Han- 
over S(juare.  When  he  entered  the  service,  of  the  Globe  Tele- 
phone Co.  in  I8.SI,  we  were  not  a  great  deal  advanced  from 
the  time  when  only  niu.sical  sounds  could  be  transmitted  by 
mean.s  of  the  telephone.  Indeed,  it  was  only  a  few  years 
earher,  in  3870.  that  Sir  William  Tliom.son  (Lord  Kelvin) 
had  introduced  Bell's  speaking  telephone  to  tlie  British  Asso- 
ciation meeting  in  (JIasgow.  Mr.  Dal/.ell  tiwk  part  in  the 
erection  of  a  telephone  exchange  for  the  Ulobe  Co.  at  the 
W(X)1  Exchange,  where  all  the  lines  were  single  circuits. 
The  Post  Office  .started  the  first  metallic  circuit  .system  at 
Newcastle,  and  when  eventually  Mr.  Dalzell  went  to  Sunder- 
land to  assist  the  Northern  Telephone  Co.,  a  similar  system 
was  adopted   by  that  company  in   Newcastle. 

When    the    Globe    Co.   came    to    an   end   as  the    re.sult  of 
litigation    with   the    United     Telephone     Co.     over  questions 


JUtiott  ,<■  Frii.]  I  London. 

Mr.  R.  A.  Dalzell,  C.B.E. ,  Director    of    Telegrai'iis    a.no 
Telephones. 

affecting  patents,  Mr.  Dalzell  transferred  to  the  latter  com- 
jiauy  for  the  purpose  of  supervising  the  Globe  apparatus 
which  was  then  in  oijeration.  Neither  of  those  early  com- 
panies wae  overburdened  with  subscribers;  the  United  had 
about  3,000  and  the  Globe  a  few  hundi-ed.^  On  moving  to 
Sunderland,  where  he  was  employed  by  the  Northern  District 
^'0.,  Mr.  Dalzell  found  that  they  had  no  subscribers  at  all 
in  Newcastle ;  but  the  company  soon  established  an  exchange 
larger  than  that  of  the  Post  Office,  whicJi  had  just  previously 
set  up  its  first  large  exchange  in  the  country  there,  and  a 
fairly  large  clientele  was  quickly  obtained. 

Mr.  Dalzell  recalls  that  in  the  old  days  two  operators  were 
required  to  handle  a  subscriber's  local  call.  (Inder  the  original 
system  the  subscriber  pressed  a  butt-on  on  his  telephone,  thus 
cai.sing  a  shutter  to  fall  in  front  of  the  operator  at  the  switch- 
board. She  manipulated  a  flat  plug,  which  she  inserted  in  the 
switchboard  to  connect  the  caller  with  another  operator  who 
sat  immediately  behind  her.  The  second  operator  inquired 
the  number,  and  then  passed  it  to  the  lirst  oi-itn-ator,  who  pro- 
ceeded to  establish  the  connection.  The  whole  process  was 
comprised  in  one  operator  speaking  with  the  subscriber  and 
the  other  operator  moving  the  plugs  as  required. 


After  successive  periods  of  service  as  manager  of  the  Black- 
burn and  Leeds  districts  of  the  National  Telephone  Co.  and 
district  manager  of  the  Western  District  of  the  National  Co., 
with  his  headquarters  at  the  old  Pehcan  Club  in  Gerrard 
Street.  Mr.  Dalzell.  in  1903,  became  AsKistant  Superintendent 
for  London,  an  appointment  which  carried  with  it  supervision 
of  both  the  engineermg  and  administrative  sides  of  the  busi- 
ness. He  then  moved  on  to  Bristol  as  Superintendent  of  the 
West  of  England  province,  and  he  was  stationed  there  in 
191'2,  when  the  telephones  were  transferred  ti>  the  Post  OflSce. 
Pie  was  selected  by  the  staff  to  give  evidence  before  the  Select 
Committee  on  the  Post  OHicc  lelephone  Agreement,  the  out- 
come of  which  was  the  acceptance  of  a  modihcation  of  the 
agreement  respecting  the  staff  by  the  then  Postmaster- 
General.  Shortly  after  the  tran.sfcr  to  the  State,  Mr.  Dalzell 
returned  to  London,  and,  in  191G,  became  Chief  Inspector  of 
Telegraph  and  Telephone  Traffic. 

Prior  to  the  opening  of  the  Bristol  Exchange,  telephonex 
were  worked  on  the  magneto  system.  Bristol  was  the  first 
central  battery  exchange  in  the  country,  and  Kensington 
Exchange  wa<s  the  next.  Subscribers  on  those  exchanges 
were  relieved  of  the  necessity  of  turning  a  handle  to  cause  a 
bell  to  ring,  or  a  shutter  to  fall,  in  order  to  secure  the  atten- 
tion of  the  operator.  Instead,  most  of  the  electrical  apparatus 
was  concentrated  in  the  exchange,  and  the  mere  act  of  lifting 
the  receiver  at  the  subscriber's  end  caused  a  lamp  to  glow 
at  the  operator's  .desk  in  the  exchange.  This  principle  is 
followed  at  the  present  day  at  practically  every  large  ex- 
change throughout  the  country. 

Mr.  Dalzell  has  therefore  seen  the  development  of  the  so- 
called  scientific  toy  from  the  original  single-circuit  wire,  with 
Blake  or  Hunnings'  transmitters,  and  without  multiple 
switchboards,  through  the  period  of  "metallic  circuits,  multiple 
switchboards  and  magneto  operation,  to  the  central  battery 
system  which,  in  its  turn,  is  giving  place  to  the  automatic 
system.  Automatic  telephony  is  being  rapidly  developed, 
and  Mr.  Dalzell's  view  is  that  the  future  of  telephony  lies 
largely  in  that  direction,  but  that  there  will  always  remain 
exceptional  cases  where  manual  operation  will  be  necessary, 
either  as  regards  more  economical  working,  or  more  efficient 
.service,  or  both.  He  hopes  to  see  the  automatic  telephoning 
of  London  commenced  in  his  time,  but  declares  that  it  will 
lie  many  years  before  such  a  scheme  can  be  completed. 
Apart  from  technical  considerations,  the  problem  involves 
deep  economical  study. 

Mr.  Dalzell  has  visited  the  United  States,  and  has  made 
an  exhaustive  investigation  of  the  telephone  and  telegraph 
systems.  He  has  also  made  a  close  study  of  the  systems  of 
other  telephone  administrations.  One  of  the  main  rea.sons  for 
the  efficiency  secured  in  .\merica  lies,  he  thinks,  in  the  fact 
that  the  use  of  the  telei_ibone  is  spread  over  a  much  longer 
period  of  the  day  than  m  Great  Britain,  where  more  than 
one-sixth  of  the  trunk  traffic  is  passed  through  in  one  hour 
of  the  twenty-four,  wliile  in  .\merica.  where  the  working  day 
is  not  so  circumscribed,  there  is  a  more  even  distribution  of 
traffic.  The  revenue-earning  capacity  per  line  is  therefore 
very  much  lower  in  this  country. 

.As  regards  future  development,  Mr.  Dalzell's  aim  is  to 
give  effect  to  the  Postmaster-General's  stated  policy,  and  he 
will  take  the  public,  whom  he  regards  as  the  most  important 
part  of  the  organisation,  into  the  full  confidence  of  the  Post 
Office,  so  that  they  may  understand  thoroughly  what  is  being 
done  in  the  way  of  research  and  development  in  resi)ect  of 
both  telegraphs  and  telephones. 

As  an  old  telephone  expert.  Mr.  Dalzell  is  painfully  familiar 
with  the  congested  state  of  the  service  when  the  Post  Office 
tofik  control  ten  years  ago.  It  require,d  many  years  of  hard 
work  to  bring  the  system  up-to-ciate ;  but  that  work  was 
interrupted  almost  at  the  outset  by  the  great  war.  .After  the 
Armistice  the  Post  Office  was  faced  with  extraordinary  diffi- 
culties in  connection  with  the  cost  of  labour  and  materials,  and 
in  obtaining  urgently-needed  equipment.  The  result  was  that 
the  Post  Office  only  got  the  machine  going  a  year  or  eighteen 
months  ago;  but  Mr.  Dab.ell  looks  to  see  all  arrears  of  work 
overtaken  within  a  measurable  distance  of  time  from  now. 
Having  noted  a  diminution  of  ill-informed  criticism  of  the 
.service,  he  is  encouraged  to  think  that,  in  addition  to  the 
improvements  which  have  Ix'en  effected  by  the  staff,  the 
public  on  their  side  have  come  to  appreciate  the  difficulties 
under  which  the  Post  Otlice  has  been  labouring  through  causes 
entirelv  bevond  its  control.  "  If  there  is  co-operation  between 
the  Post  Office  and  the  public,"  says  Mr.  Dalzell.  "  so  far 
as  co-ojx^ration  is  practicable  in  a  service  possessing  the  com- 
plexities of  the  telephone  serivce,  it  will  go  far  towards 
securing  that  higher  standard  of  etficiency  in  the  woridng 
for   which  the  Post  Office  is  constantly  striving." 


On  July  26th,  Sir  Joski-h  J.  Thomson,  CM.,  F.R.S.,  was 
presented  with  the  Franklin  Gold  Medal  at  the  Department 
of  Scientific  and  Industrial  Research  by  Lord  Balfour  on 
behalf  of  the  Franklin  Institute,  Philadelphia.  Lord  Balfour 
said  that  he  had  known  many  of  the  giants  who  rendered 
]il\\sics  illustrious  in  this  country,  among  whom  was  Ixird 
Kelvin.  One  of  the  greatest  pioneers  in  this  scientific  move- 
ment was  Sir  .Toseph  Thomson.  In  thanking  Lord  Balfour. 
Sir  Joseph  said  that  beside  tlie  personal  element  in  tb« 
bestowal  of  the  honour  there  was  a  contribution  to  the 
brotherhood  of  science  between  America  and  Britain, 


168 


THE    ELECTRICAL   REVIEWo    [voi.  91.  no.  2,332,  AnocsT  1,  1922. 


The  salary  of  Mr.  F.  A.  Fitzpavne,  deputy  tramways 
manager  of  Edinburgh,  has  been  increased  from  ±'570  to 
i'6'25  per  annum.  A  proix>saJ  to  increase  the  salary  of  Mr. 
K.  Mcleod,  traffic  supermtendent,  is  to  receive  further  con- 
sideration. 

The  Times  states  that  the  Royal  Dutch  Institute  of  Engi- 
neers has  appointed  as  honorary  members  Sir  Ch.^kles 
P.1RS0XS,  inventor  of  the  Parsons  Steam  Turbine,  Mr.  J.  H. 
TuDSBERV,  secretar\-  of  the  Institution  of  Civil  Engineers, 
and  Mr.  Ch.^rlcs  lk  M.^istre,  secretary  of  the  International 
Electro-Technical  Commission  in  London. 

In  the  Sundaii  Times,  of  Johannesburg,  for  July  Uth.  there 
appears  an  illustrated  article  concerning  the  Union  Mint. 
which  is  now  nearing  completion  at  Pretoria,  and  will  be 
turning  out  the  new  coinage  towards  the  end  of  the  year. 
Mr.  Ralph  Pearson,  who  has  had  lengthy  experience  at  th« 
Melbourne  Mint,  and  at  Ottawa  and  in  London,  is  the 
deputy  master,  and  Mr.  J.  T.  Becki.ake.  A.M.I.E.E.,  the 
second  in  command,  went  to  Pretoria  a  mouth  or  two  ago 
from  the  Loudon  Mint,  where  he  had  been  for  many  years, 
save  for  a  brief  absence  at  the  branch  of  the  Eoyal  Mint  in 
Bombay,  which  was  erected  during  the  war,  and  is  now 
closed. 

Mr.  J.  J.  Woods,  consulting  engineer,  of  Clones,  Co. 
Monaghan.  received  a  compound  fracture  of  the  right  leg  in 
a  motor  accident,  and  is  confined  as  a  patient  in  the  I-outh 
Countv  Infirmarv.  Dundalk. 

Senatore  Marconi,  G.C.V.O.,  LL.D..  D.Sc,  has  been 
elected  a   vice-president  of   the  Eoyal  Society  of  Arts. 

Mr.  Charles  Stewart.  B.Sc,  M.I.E.E..  sales  and  contract 
manager  of  Messrs.  Johnson  &  Phillips,  Ltd.,  has  been 
appointed  a  director  of  the  company. 

On  Wednesday  evening  at  the  Cannon  Street  Hotel,  a 
presentation  wa.s  made  to  Sii-  George  SrTTON,  Bart.,  by  the 
staff  and  employes  of  W.  T.  Henley's  Telegraph  Works,  Co.. 
Ltd.,  and  Henley's  TjTe  &  Rubber  Co..  Ltd.  A  Bohemian 
concert  followed.  We  hope  to  refer  to  the  matter  more  fully 
in  our  next  issue. 

Mr.  H.  Eraser  Eas  resigned  his  po.sition  with  the  Elec- 
trical Engineering  &  Equipment  Co..  of  London,  and  has 
joined  the  Priory  Electrical  Engineering  Co.,  of  Bath  Street, 
Birmingham,   as  general  manager. 

Obituary. — Mr.  W'.  Dow. — The  death  took  place  suddenly 
on  July  23rd.  of  Mr.  William  Dow,  founder  and  head  of  the 
firm. of  Dow  &  Sons.  Ltd..  electricians,  Kilmarnock.  He  was 
72  vears  of  age,  and  had  been  in  business  in  the  town  since 
1875. 

Mr.  D.  Gill. — The  death  took  place  on  July  22nd,  at  the 
Hatch,  Old  Dover  Road,  Canterbury,  of  Mr.  David  Gill, 
A.M.I.E.E.,  late  captain  in  the  R.A.F.  He  was  in  hLs  31st 
year. 

Sir  Richard  Vassar-Smith. — We  regret  to  record  that  Sir 
Richard  Vassar-Smith,  chairman  of  Lloyd's  Bank,  passed 
away  on  Wednesday.  Sir  Richard  was  president  of  the 
Federation  of  Briti.sh  Industries  in  1917-18. 

Dr.  Alexander  Graham  Bell. — We  regret  to  learn,  through 
Renter,  as  we  go  to  press,  that  Dr.  Alexander  Graham  Bell, 
of  telephone  fame,  passed  away  at  his  home  at  Baddeck, 
U.S..\.,  on  August  1st. 

Will.— The  late  Mr.  W.  E.  Barrett,  a  director  of  the  British 
Engine,  Boiler  \-  Electrical  Insurance  Co.,  Ltd.,  left  £79,072 
gross,  and  £67,811  net  personalty. 


holding   250  shares   eat 
C    F.    bmith,    Chester, 


Kt-niuneration  as  fixed   by    the   company. 
Registered     office  :    Old    Bank      Building,, 


NEW     COMPANIES     RBQISTERED. 


Electrads,   Ltd.  (183,311). — Private  company.     Registered 

July  22nd.  Capil.Tl,  fl.OOU  in  £1  shares.  To  carry  on  the  business  of  manu- 
facturers, import*'rs  and  exporters  of  and  wholesale  and  retail  dealers  in  all 
kinds  of  electrical  apparatus,  machines,  instruments,  accessories.  &c.  The 
subscribers  (each  with  one  share)  arc  :—A.  B.  de  SoUa.  7,  Bath  Road,  Bedford 
Park.  W.4.  electrical  engineer;  J.  H.  Douse,  33.  Mulgravc  Road,  S.W.6. 
mechanical  and  electrical  engineer.  A.  B.  de  Solla  signs  as  managing  direc- 
tor. Qualification,  one  share.  Remuneration,  £50  per  annum.  Registered 
office  :   Evelyn    House,  62,    Oxford    Street,    W.l. 

Wireless  Corporation,  Ltd.  (183,437).— Private  company. 

Registered  July  27th.  Capital,  £1,000  in  £1  shares.  To  carry  on  the  business 
of  manufacturers  of  and  dealers  in  electric,  magnetic,  and  wireless  telegraphy 
and  telephony  apparatus,  wires,  cables,  machinery,  and  appliances,  engineers, 
&c.  The  subscribers  (each  with  one  share)  are:— J.  G.  Evans,  110,  Murchison 
Road,  Leyton,  E.IO.  clerk;  J.  W.  Ironside,  88,  Livingstone  Ro.ad,  Thornton 
Heath,  eilgineer's  representative.  The  subscribers  are  to  appoint  the  first 
directors.  Qualification,  10  shares.  Remuneration,  one  guinea  each  per  meeting 
attended.  Secretary  :  R.  Gray.  Registered  office  :  7  and  8,  Great  Winchester 
Street,    E.C. 

British     Wireless    Supply  Co.,     Ltd.   (183,395).— Private 

company.  Registerc-d  July  28th.  (Capital.  £2.000  in  £1  shares.  To  carry 
on  the  business  of  wirek^s,  electrical,  mechanical  and  general  engineers,  and 
contractors,  manufacturers,  and  sellers  of  wireless  instruments,  transformers, 
radiators,  dynamos,  motors,  and  radio  instruments  of  all  kinds,  &c.,  and  to 
adopt  an  agreement  with  F.  F.  Perry.  The  first  directors  are  :— P.  F.  Perry 
(permanent  director  and  chairman),  "  .Mnderby,"  The  Green,  Seaton  Carew 
(manager  of  nautical  and  wireless  schools);  H.  F.  Vardlev,  6,  Blenheim  Ter- 
race, Leeds,  wireless  eng^ineer.  Qualification,  £100.  Secretary  :  J.  Lyall. 
Regiltered  office  :  6.  Blenheim  Terrace.    Lxeds. 

F.  J.  Jones  &  Sons,   Ltd.    (183,402).— Private    company. 

Registerad  July  2fith.  Capital,  £5,000  in  £1  shares.  To  .acquire  the  business 
of  an  electrical  engineer  and  electrician  carried  on  by  Lily  A.  E.  Jones  and 
W,  H.  Haswell  (trustees  of  the  will  of  the  late  F.  J.  JonesI  in  Chester  and 
elsewhere  as  "  F.  J.  Jones  &  Sons."  The  first  directors  arc  :— G.  D.  Jones.  G. 
Seller  Street.  Chester;  Lilv  A.  E.  Jones,  92.  Foregate  Street,  Chester; 
C.  L.  Jones,  1)2.  Foregate  Street,  Chester;  Violet  B.  M.  Jones,  92.  Foregate 
Street,  Chester;    \V.  H.  Haswell,  9f,  Foregate  Street,  Chester.    All  permanent, 


subject  t, 
bolicitor  ; 
Chester. 

Radioelectrico,  Ltd.  (183,388).— Private  company.  Regis- 
tered Julv  25th.  Capital,  £1,050  in  800  preference  and  20O  ordinary  share,., 
of  £1  each,  and  1,000  deferred  shares  of  Is.  each.  To  carry  on  the  busines;. 
of    eleclB-icians,    manufacturers   of   generators    and    accumulators,    suppliers   and 


nd   electrical    energy    for    lighting,    heating,    tele- 
imupications,    and    other    purposes,    &c.     The    first 
coll,    i,    St,    Paul's   Road,    Tottenham,    N.;     J. 
,  S.W.16;    S.   Hall,  18,  Kimbull   G.ir- 
.   H.    Winter,    1,    Cosfield   Slre.-t,   W.l.   electrical  engi- 
amed   are  all  directors   of    F.    J.   Driscoll  &    Co..    I.I.I 


distribu 

graphic    and    telephonic 

directors   are  :— F.    J.    H 

Kennclbv,  73a,    Lewin    Road,   St 

dens,   Fulham,  S.W.; 

JK-er.     The    first    thrc 

Remuneration,  5  per  cent,  of  the  net  profits  divided   bet' 

.\.  W.  Deering.     Registered  olfice  :  33,   D'Arblay   Street,  Soho,  W. 

Waste  Recovery  Syndicate,  Ltd.  (183,454). — Private  coni- 

p;in;.  Regisler.<l  July  28lh.  Capit.il,  £10,000  in  £1  shares.  Objects:— To 
pruinotc  conipanifs  for  the  carrying  on  of  businesses  of  all  kinds;  to  carry 
on  research  work  and  the  development  of  patents  and  inventions  in  th. 
United  l^ingdom  and  elsewhere  relating  to  the  treatment  of  waste  fuel  resi- 
dues, and  the  business  of  smelters,  founders,  rollers,  platers  in  metals,  metal- 
lurgists, chemical,  mechanic, il,  electrical,  automobile,  constructional,  civil  and 
consulting  engirovrs,  &r.  The  first  directors  arc  :-Sir  James  Heath,  BaTi,. 
jr.,  5,  Hans  Place.  S.VV.;  Major  S.  Weil.  3.  Lancaster  Gate  Terrace,  Hvde 
Park,  W.2;  Capt.  H.  G.  Gilliland,  "  Mvways,"  Church  Crookham.  Hants  ; 
F.  Winter,  2,  Duke  Street,  St,  James's,  S.W.I;  Lieut.-Col.  A.  St.  J.  Cooki-. 
D-S.O.,  14,  Elvaston  Place,  S.W.7.  Secretaries  :  St.  John  Cooke  &  Co.  R.gis- 
tered  oflSce  :   729-730,    Salisbury    House,    E"C, 

Wicliford    and    District     Electricity     Supply    Co.,     Ltd, 

(183,4,'i5).— Registered  Julv  28th.  Capital,  £5,000  in  £1  shares.  To  carry 
on  at  Wickford  and  elsewhere  in  Essex  the  business  of  an  electric  light  com- 
pany in  all  its  branches.  Minimum  cash  subscription,  7  shares.  The  provi- 
sional directors  are: — H.  F.  Perrv,  8,  Park  Grove  Road,  LeMonslone,  E.ll, 
cashier;  F.  W.  Sitch,  1,  Oak  Cfescent,  Barking  Road,  E.lti,  clerk;  D.  C. 
Walsh,  The  Vicarage,  Austinway,  Gerrard's  Cross,  articled  clerk;  W-  H. 
Butterfield,  17,  New  Road,  Crouch  End,  N.8,  manager;  G.  C.  Baldock,  54, 
Strone  Road,  Forest  Gate,  E..  clerk;  C,  A.  Breading,  70,  Park  Road,  South. 
end-on-Sea,  clerk;  Lily  L.  Brinkworth,  32,  Kynaston  Road,  Stoke  Newington, 
clerk.  Oualification  of  subsequent  directors,  .50  shares.  Solicitors  :  Swepslone, 
Stone,    Barber    &    Ellis,    Broad    Street    House,   E.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Dawlish  Electric  Light  and  Power  Co.,  Ltd Satisfaction 

a  the  extent  of   £150  on    lune   2eth,    1922,    of    mortgage  debenture  dated    Julv 
5th,  1911,  securing  £2,000, 

Olso  Light  Co.,  Ltd.— Issue  on  July  4th,  1922,  of  ^12,500, 

i;irt    of     a    series    already     registeretl. 


CITY    NOTES. 


The  annual  meeting  of  this  company  was 
Anglo=  held  on  Monday  at  Worcester  House,  Wal- 

Portuguese         brook,    London,    Mr.    Herbert   Allen    pre- 
Telephone  Co.,    siding.    In  proposing   the  adoption  of  the 
Ltd.  report,  the  Chairman  said  that  on  the  sur- 

face the  accounts  looked  bright  enough, 
but  unfortunately  all  was  not  gold  that  glittered.  The  trading 
profit  at  the  old  rate  of  exchange  amounted  to  £'2t;o,0(X);  but 
the  escudo,  in-stead  of  being  worth  53id.,  was  last  year  worth 
on  an  average  only  6Jd..  and  in  that  way  the  J6'2t50.000  boiled 
itself  down  to  less  than  A'30.000.  Deducting  administrative 
expenses.  &c.,  a  profit  of  .£'20,(X10  odd  remained,  and 
after  payment  of  the  fixed  charges,  they  were  left  with  a 
balance  equal  to  about  i},  per  cent,  on  the  share  capital,  which 
tliey  were  not  justified  in  distributing.  He  believed  thU  was 
the  first  year  in  the  history  of  the  company  that  the  dividend 
had  been  entirely  passed.  The  position  naturally  caused  the 
directors  very  great  concern,  and  early  in  the  present  year 
they  felt  compelled  once  n.ore  to  approach  the  Portuguese 
Government  for  an  increase  in  their  subscription  rates,  i,bat 
being  the  fiftn  oc«»,sion  of  their  making  a  similar  application 
in  as  many  years.  After  seemingly  interminable  negotiations, 
the  authorities  eventually  met  them  to  some  extent,  but  what 
they  gave  them  with  one  hand  they  largely  took  back  with  the 
other,  inasmuch  as  they  debarred  them  from  surcharging  un- 
expired subscriptions,  as  they  were  allowed  to  do  on  the  occa- 
sion of  the  previous  increase.  Over  the  two  classes  of  sub- 
scribers— commercial  and  domestic — the  increase  averaged 
about  60  per  cent.,  and  on  their  present  volume  of  business 
that  would  equal  over  '2i  million  escudos  per  annum ;  but  it 
would  be  another  year  before  the  company  would  feel  the 
benefit  of  the  new  rates.  Notwithstanding  the  repeated  in- 
creases in  their  sub.scription  rates  in  the  la.st  few  years,  they 
were  anythiug  but  high  even  now  when  compared  with  those 
of  many  other  countries.  In  the  event  of  the  escudo  recover- 
ing to  6id.,  the  new  charges  might  be  subjected  to  revision. 
.\lth()ugh  they  knew  pretty  well  to  what  extent  the  higher 
charges  woukl  affect  their  income  and  gro.s8  profits,  much  un- 
certainty attached  to  the  question  of  exchange.  The  escudo 
at  present  was  worth  less  than  4d.,  and  one  failed  to  see  how 
any  material  recovery  could  be  looked  for  in  the  present  atmos- 
phere of  political  instability  in  Portugal  and  while  the  print- 
ing press  was  still  busy  in  turning  out  money.  The  Portu- 
guese l:iudget  for  the  current  year  .showed  a  deficit  of  more 
than  300  million  escudos.  and  the  national  expenditure  wae 
habitually  double  that  of  the  national  income.  Under  those  cir- 
cumstances it  wa.i  difficult  to  see  exactly  how  any  improve- 
ment in  the  escudo  was  to  come  in.  Having  explained  the 
adjustments  which  had  been  made  in  the  balance  sheet  with 
the  object  of  bringing  its  outer  appearance  more  into  line 
with  the  inner  facts,  the  chairman  referred  to  the  resignation 
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of  Capt.  Jackson,  who,  he  said,  had  felt  obliged  for  personal 
reasons  to  resign  his  position  as  a  director.  Capt.  Jackson 
had  been  on  the  board  since  ISyy,  and  had  given  the  company 
much  valuable  service.  In  his  place  the  directors  had  ap- 
pointed Mr.  I'ei'cy  Brailsford  Lawson,  and  on  the  instructions 
of  his  colleagues  that  gentleman  immediately  on  his  appoint- 
ment visited  Portugal  in  order  personally  to  acquaint  himself 
with  every  phase  of  the  company's  business.  Mr.  Lawson 
had  made  a  most  interesting  and  valuable  report  on  the  posi- 
tion. He  recognised  that  by  comparison  with  other  European 
cities  the  telephone  systems  of  Lisbon  aud  Oporto  were  greatly 
undeveloi3ed,  and  that  the  company  was  suffering  in  conse- 
quence. In  the  main,  Mr.  Lawaon  approved  the  scheme  which 
had  been  submitted  by  the  company's  engineers  for  the  entire 
reconstruction  of  the  Oporto  system  and  of  important  addi- 
tions to  their  facilities  at  Lisbon.  Mr.  Lawson  recognised  that 
the  present  position  in  those  cities  could  not  continue  iu- 
detinitely,  and  he  was  of  opinion  that  the  longer  the  delay  in 
carrying  out  some  scheme  of  reconstruction  and  development, 
the  more  serious  would  the  position  become.  The  board  had 
just  decided  that  the  work  in  both  cities  should  be  put  in 
hand  without  further  delay.  On  the  question  of  establishing 
message  rates  instead  of  a  flat  rate,  Mr.  Lawson  was  of 
opinion  that  the  matter  was  one  which  required  further  con- 
sideration before  a  decision  was  arrived  at.  Regarding  the 
.  ijrospects  for  the  current  year,  so  fax  as  he  could  see  the  new 
tariffs  would  give  them  an  additional  income  of  half  a  million 
escudos.  He  was  afraid  there  would  not  be  any  reduction  in 
expenditure  because  they  had  had  to  concede  another  increase 
in  wages  as  from  the  first  of  this  month  in  return  for  the  in- 
crease in  their  tariff's.  The  great  element  of  uncertainty  in 
the  busine.ss  was  that  regarding  the  question  of  the  exchange, 
but  assuming  an  average  of  4d.  per  esoudo  and  other  con- 
ditions being  normal,  the  indications  so  tar  as  he  could  read 
them  seemed  to  point  to  their  about  holding  their  own  this 
year,  and  tljat  the  result  would  be  about  the  same  as  last 
year.  Mr.  F.  W.  Kerr  seconded  the  motion,  which  was  carried 
unanimously. 

The  net  profit  for  the  year  ended  March 
'Ward  &  Gold-  31st  is  £1.5,331,  of  which  it  is  estimated 
stone,  Ltd.  ±'6,6'22  w  ill  be  absorbed  by  income  tax  and 
Corporation  Profits  Tax,  leaving  i'8,7'29, 
plus  the  carry  forward,  which  brings  the  amount  available  to 
£1.5.0.57.  The  7  iier  cent,  preference  dividend  and  one  of 
6i  per  cent,  on  the  ordinary  shares  have  already  been  paid, 
leaving  £9,807.  and  it  is  proposed  to  further  reduce  the  pre- 
liminai-y  expenses  account  by  £'2,000  aud  to  carry  forward 
£7,807.  According  to  the  Fiiiaiicier,  during  the  year  the  works 
were  generally  running  at  barely  half  capacity.  Stocks  have 
had  again  to  be  written  dow  n  to  the  reduced  prices  ruling  at 
stock-taking,  and  unfortunately  substantial  lo.s-ses  have  been  in- 
curred due  to  bad  debts,  for  which  provision  has  been  made. 
In  view  of  the  adver.se  conditions  which  have  prevailed,  the 
directors  consider  that  the  results  obtained  are  not  entirely 
unsatisfactory. 

The  annual  meeting  was  held  at  the 
Marconi  Infer=  Connaught  Rooms  on  July  2.5th,  Mr.  God- 
nationat  Marine  frey  C.  Isaacs  presiding,  in  the  absence 
Communication  of  "Senatore  Marconi.  The  deputy-chair- 
Co.,  Ltd.  man  said  that  the  directors  had  not  con- 
sidered it  necessary  to  make  any  addition 
to  the  reserve  this  year,  having  regard  to  the  fact  that  the 
amount  on  the  other  side  of  the  account,  representing  licences, 
rights,  and  shares  in  other  companies  figured  only  at  £231,880. 
The  reserve  for  obsolescence  of  plant  had  been  reduced  from 
£100,000  to  £57,254,  owing  to  the  writing-off  of  the  value  of 
apparatus  of  an  old  type  which  had  been  replaced.  There 
was  a  net  increase  of  £70,000  in  the  amount  representing 
plant,  apparatus,  furniture,  and  stores.  The  item  "  Expenses 
of  ship  telegraph  stations,  including  loss  of  plant  and  appara- 
tus and  cost  of  training  operators  "  showed  an  increase  of 
about  £200.(AI0.  This  was  principally  due  to  the  fact  that 
the  laying  up  of  many  ships  had  led  to  decreased  receipts  from 
shipowners  on  account  of  additional  operators.  The  increase 
in  the  item  "  Depreciation  of  plant,  apparatus,  and  furni- 
ture" was  accounted  for  by  a  larger  number  of  ships'  stations. 
On  the  credit  side,  the  amount  received  in  respect  of 
■•  Ships'  telegrams,  contracts,  rentals,  lic,"  amounted  to 
£1,084,460,  an  increase  of  £1.50,(XX);  a  substantial  part  of  this, 
howevej,  was  in  respeot  of  operators'  salaries,  which  came 
under  contracts,  but  did  not  add  anything  to  the  net  revenue 
of  the  company.  The  net  profit  of  £118,043  could  be  con- 
sidered satisfactory  when  the  depressed  state  of  the  shipping 
industry  was  taken  iuto  consideration.  If  the  du'cctors  had 
cared  to  enforce  the  terms  of  the  contracts  the  resultant  profit 
would  have  been  doubled,  but  the  policy  was  adopted  of 
varviug  the  conditions,  and  the  company  bore  a  share  of  the 
loss  which  the  industry  had  suffered.  The  speaker  was  glad 
to  say  that  about  half  the  ships  which  had  had  to  be  laid 
up  were  again  in  commission  and  a  substantial  number  of 
operators  had  been  re-engaged.  Mr.  Isaacs  refeiTed  to  the 
rec>?nt  telegraphists'  dispute,  and  said  that  the  provisional 
agreement  put  into  force  on  April  1st,  and  further  discussions, 
led  him  to  believe  that  a  satisfactory  final  agreement  would 
be  reached.  The  development  of  "  broadcasting  "  of  wireless 
telephony  would  create  a  great  tlemaud  for  telephone  receiv- 
ing sets  at  sea.  and  the  company  anticipated  that  a  new 
source  of  revenue  would  bo  opened.  There  had  been  a  mib- 
st^intial  growth  in  the  use  of  the  wireless  direction  finder 
and  many  lives  had  been  saved  by  this  means;  he  anticipated 
a  still  further  increase  as  trade  improved. 


In  announcing  the  dividend  of  10  per  cent.,  he  urged  share- 
holders not  to  be  despondent,  although  it  was  5  per  cent, 
lower  than  the  previous  year's  dividend;  it  was  not  a  retiet- 
tion  upon  the  company's  business,  but  upon  the  bad  state  of 
trade.  A  recurrence  of  similar  conditions  would  not  have 
such  an  adverse  result,  as  the  company's  organisation  had 
been  adjusted  to  meet  any  circumstances;  a  recurrence 
however,   was  not  anticipated.  ' 

The  report  and  accounts  and  dividend  were  approved,  and 
the  retiring  directors  re-elected. 

Greenwood  &  Batley.  Ltd.— Col.  O.  C.  Armstrong,  pre- 
siding at  the  annual  mcetmg  on  July  -.iith,  said  that  thanks 
u>  a  lull  order-book  at  the  tjeginiung  of  the  year  they  had 
been  able  to  keep  most  departments  fairly  well  employed. 
Init  the  effect  of  the  slump  was  now  being  felt.  It  was  pos- 
sible, however,  to  pay  the  projKised  dividend  <jul  of  earnings. 
Ibe  action  ol  loreigu  countries  to  protect  them.selves  Iroiu 
the  effects  of  depreciated  currency  took  the  lorui  of  tiigh 
tariffs,  and  it  was  not  possible  in  many  instances  for  this 
country  to  reply  in  a  similar  manner.  There  was  need  for 
action  in  this  direction  if  British  traders  were  not  to  be 
handicapped. 

Companies  Struck  Off  the  Register.— The  following  com- 
panies nave  been  struck  off  the  Kegtster,  and  are  accordingly 
dissolved  ;  — 

lirilish   Sherardizeri,,    Ltd. 

Colonial    Engineering   Agency,   Ltd. 

Denton    Electrical    Construction    Co.,     Ltd 

Derby    Lamp    Works,    Ltd. 

E.    M.    f,  (1914),    Ltd. 

electric    Timekeeperii,   Ltd. 

Electro    Galvanizers,    Ltd. 

Holmquist    Electric    Co.,    1911,    Ltd. 

Londonderry-Moville    Electric    Railway    Syndicate,    Ltd 

Roger  Dawson,    Ltd. 

Sandbanks    Railless   Electric    Car    Co.,    Ltd 

Standard    Turbine  Co.,    Ltd. 

Lnited    States   Railless    Electric    Traction    Co.,    Ltd. 

Westminster    Technical    Experts    Corporation,     Ltd. 

Stock     Exchange     Notices. — Dealings    in    the   following 

securities  have  been  specially  allowed  under  Rule  I4&a  ;  — 

.\uckland  Electric  Power  Board.— £a50,000  jj  per  cent,  debentures.  .Vugust 
1st,    1943,   issued    at    par,    lully   and    partly   paid. 

County  of  London  Electric  Supply.— JOU.UOU  new  ordinary  shares  of  £1 
each,  issued  at  22s.  6d.,  lulh  and  partly  paid.  Nos.  755,781  to 
1,255,71*3;  and  50U,(K)0  new  ti  per  cent,  cumulative  preference  shares 
of  £1   each,   fully    and    partly  paid,    .\os.  2.150,001   to  2,650.000. 

Bengal  Telephone  Corporation.  Ltd.— £350,000  7  per  cent,  first  mortgage 
bonds,    issued  at   91    per  cent.,   partly   and    lully  paid. 

The  undermentioned  have  been  ordered  to  be  officially 
quoted  ;  — 

Brompton  and  Kensington  Electricity  Supply.— 196  ordinary  shares  of  f5 
each,  fully  paid,   Nos.  34,500  to  34,695. 

Cordoba  Light,  Power  and  Traction.— 665,811  7  per  cent,  preference  shares 
of  fl  each,  fully  paid,  Nos.  1  to  6(iS,811;  and  £393,877  6  per  cent,  debenture 
stock. 

Stone  (J.)  and  Co.— 600.000  6J  per  cent,  cumulative  prefereiKe  shares  of  *1 
each,  fully  paid,  .Nos.  1  to  600,000. 

Yorkshire  Electric  Power.— S03,060  ordinary  sh.ires  of  £1  each.  luUv  paid. 
Nos.  1  to  6,990,  15,991  to  270,380,  270.991  to  278.230,  279,031  to  378,100, '378.901 
lo  429,250,  429,351  to  494,570,  495,321  to  520,990  533,601  to  611,710.  612,211  to 
639,280,  640,481   to  074,160,  674,831  to  791,230,  and  791,431  to  830,000. 

Cordoba    Light,    Power,    and    Traction    Co.,    Ltd.— The 

annual  meeting  was  held  on  July  2i)th.  Sir  (Jeorge  A. 
Touche,  who  presided,  said  that  although  the  effects  of  the 
capital  re-organisation  were  not  reflected  in  the  accounts, 
they  showed  the  "  decks  cleared  for  action."  With  reason 
ably  good  fortune  and  consideration  from  the  Government 
authorities  the  ordinary  shareholders  might  look  forward  to 
receiving  at  least  a  part  of  the  return  which  they  deserved 
upon  their  capital.  They  could  be  sure  that  the  President- 
elect of  Argentina  (Dr.  Marcelo  de  .\lvear)  would  give  just 
and  sympathetic  consideration  to  the  proper  claims  and  rights 
of  British  companies  which  had  played  so  great  a  part  in  the 
development  of  the  country.  During  the  current  year,  busi- 
ne.ss  had  been  expanded  and  expenses  had  decreased ;  the  out- 
look might  therefore  be  regarded  as  satisfactory. 

Bournemouth  and  Poole  Electricity  Supply  Co.,  Ltd. — In- 
terim dividends  upon  the  4J  per  cent,  preference  shares  and 
the  (5  per  cent,  second  preference  shares,  less  tax.  for  the  half- 
year  ended  June  ;iOth,  1922;  also  an  interim  dividend  on  the 
ordinary  shares  at  the  rate  of  5  per  cent,  per  annum,  less  tax, 
for  the  same  jieriod. 

Metropolitan  Railway  Co. — Interim  dividend  at  the  rate 
of  2i  per  c^int.  {>er  annum  on  the  ordinary  stock,  which  com- 
pares with  li  per  cent,  yxn-  annum  paid  in  respect  of  the 
corresponding  period  in  1921. 

Tottenham  District  Light.  Heat,  and  Power  Co.— Divi- 
dends are  announced  for  trie  half-year  ended  June  3(.>th  at  the 
rate  of  7i  per  cent,  per  annum  on  the  "  K  "  stock  and  0  per 
cent,  per  annum  on  the  "  B  "  stock,  less  tax.  A  year  ago 
the  dividends  were  at  the  rate  of  6  per  cent,  and  4}  per  cent, 
per  annum  rejsjx'ctively. 

Kalgoorlle  Electric  Tramways,  Ltd. — The  accounts  for 
1921  show  gross  receipts  of  £''28.t>32,  against  £37.630,  and  the 
net  profits,  before  t^-harging  depreciation,  were  £5.S17,  against 
£8.742.  making  the  debit  balance  of  profit  and  loss,  after 
charging  ilebenture   service.  £54,520. 

'Westminster  Electric  Supply  Corporation,  Ltd. — The 
directors  announce  an  interim  dividend  at  the  rate  of  9  per 
cent,  per  annum,  less  tax.  for  the  haIf-\ car  ended  June. 

Brazilian  Traction,  Light  and  Power  Co.— Dividend  of  1 
per  cent,  on  ordinary  capital  stock. 
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National  Gas  Engine  Co..  Ltd — Interim  dividend  at  the 
rate  of  5  per  cent,  per  aunuin.  less  tax,  on  the  preference 
shares,  and  7J  per  ceni.  per  annum,  less  tax,  on  the  ordinary 
shares  for  the  half-yeai-  ended  June. 

Bristol  Tramways  and  Carriage  Co.,  Ltd.— Interim  divi- 
dend for  the  half-vear  ended  June  30th.  19-2'2,  at  the  rate  of 
3  per  cent,   (free  of  income  tax)  on  the  ordinary  shares. 

North  London  Railway  Co.— Interim  Dividend  of  2J  per 
cent,  for  the  tialf-year,  as  against  2^  per  cent,  last  year. 

National  Boiler  and  General  Insurance  Co.,  Ltd.— Interim 
dividend  of  l'2s.  per  share,  less  tax,  on  the  ordinary  shares. 


STOCKS    AND    SHARES. 

Tuesday  Evening. 
Market  activity  in  the  Stock  Exchange  is  of  a  very  spasmodic 
order.'  It  is  anomalous  that  there  should  be  so  many  features 
of  interest  round  the  markets,  while  at  the  same  time,  ani- 
mation in  the  shape  of  business  is  lacking,  except  m  a  very 
few  directions.  From  the  point  of  view  of  those  interested 
in  electricitv  stocks  and  shares,  the  main  interest  this  week 
lies  in  the  allotment  of  the  County  of  London  Electric  shares. 
There  was  considerable  over-subscription.  Shareholders  alone 
appUed  for  more  than  the  amount  of  preference  and  ordinary 
that  were  offered.  It  is  superfluous  to  say  that  the  ordinary 
shares  received  most  attention.  They  offer  more  .speculative 
scope  and  the  announcement  of  an  increased  interim  dividend 
flatters  the  expectation  that  the  usual  8  per  cent,  for  the  full 
year  will  be  augmented  when  the  twelve  months'  accounts 
are  published.  .  ■,   j-     i     j     *      ii 

It  is  the  same  expectation  of  increased  dividends  tor  tUe 
year  which  assists  the  remarkably  strong  tone  shown  by  the 
electricitv  supply  market  as  a  whole.  If  prices  do  not  go 
up  as  quicklv  as"  proprietors  would  like  to  see.  this  is  because 
prospective  buyers  see  no  particular  object  in  pressing  to 
have  quotations  raised  in  the  Stock  Exchange  lists.  They 
want  to  buv  as  cheaply  as  possible  and  a  mere  putting  up  of 
price.^.  at  a  time  when  there  are  few  sellers,  sometimes  has  the 
opposite  effect  anticipated  by  those  who  think  that  the  pro- 
cess mav  tempt  holders  to  realise  their  stock. 

Charing  Cross  ordinary  are  5s.  higher.  Kensingtons 
promptlv  regained  the  full  amount  of  the  dividend  deducted 
from  the  price  last  week.  St.  .Tames'  and  Pall  Mall  received 
similar  treatment.  City  "  flights  "  have  risen  to  just  over 
40s.  County  ordinary  recovered  the  2s.  6d.  lost  on  the  an- 
nouncement of  the  new  issue  of  shares. 

Last  week  was  one  of  festivities  and  celebrations  in  con- 
nection with  the  jubilee  of  the  Eastern  Telegraph  and  its 
associated  companies.  Those  who  were  invited  to  the  func- 
tions appear  to  have  been  much  more  pleased  than  the  in- 
habitants of  one  of  the  northern  .suburbs  whose  rest  was  dis- 
turbed by  firework  displays,  of  which  no  previous  notice  had 
been  given.  The  market  for  the  stocks  in  the  House  is  quies- 
cent, and  no  particular  alteration  has  occurred  in  any  of  the 
quotations  this  week.  Certain  of  the  .\raerican  cable  stocks 
and  shares  have  risen  bv  several  points,  in  response  to  the 
movement  in  the  rate  of  exchange. 

A  feature  is  the  renewed  weakness  in  the  price  of  Marconi 
shares,  .\fter  touching  4fis..  a  relapse  occurred  to  49s..  evi- 
dently on  sales  by  tho.se  who  wax  apprehensive  of  what  the 
final  dividend  may  turn  out  to  be.  Estimates  range  from 
nothing  at  all  to  5  per  cent.  .\n  interim  dividend  of  the 
latter  rate  was  paid  in  Beceml>er.  and  for  the  six  months 
prior  to  that,  the  dividend  was  2s.  per  share.  Since  then,  the 
price  of  Marconis  has  been  up  to  56s.  6d..  and  dozens  of 
limits  were  left  with  Stock  Exchange  brokers  to  sell  at  £3 
a  .share.  Most  of  the  holders,  it  is  safe  to  say.  will  be  con- 
tent to  regard  their  Marconis  as  an  investment  whieh,  in 
course  of  time,  will  benefit  from  the  developments  which  ob- 
viously lie  ahead,  but  there  is  no  doubt  that  the  relapse  in 
the  price  of  the  shares,  together  with  the  modified  dividend 
estimates,  are  giving  rise  to  a  good  deal  of  disappointment 
as  well  as  uneasiness. 

Home  Ttailway  stocks  are  siifferinc  from  neglect.  Mo.st  of 
the  dividends  are  out,  and  with  nothing  much  "  to  go  for," 
as  the  Stfick  Exchange  phra.sea  it.  for  some  little  time  the 
speculative  element  is  inclined  to  sell  stock  and  to  stand  by, 
awaiting  further  chan/'cs  later  on.  Tlie  demand  for  lower 
fares,  based  partly  on  the  modificition  of  as.sessments  secured 
by  the  railway  companies  in  the  parishes  throuch  which  the 
lines  run.  is  offset  by  the  obviously  uncomfortable  conditions 
of  crowded  travelling  with  which  most  people  are  unpleas- 
antly familiar.  After  the  holidays,  there  will  probably  be  a 
substantial  is.sue  by  one  of  the  tube  railways  as  a  further  ad- 
dition to  the  six  million  pounds'  capital  authorised  by  the 
r.ovemment.  of  which  about  9A  millions  has  lately  been  raised 
by  the  T,ondon  Elpctri--  and  City  &  South  TiOndon  railways. 

East  Tjondon  debentures  are  moving  steadily  upwards  day 
by  day.  TTie  ordinary  stock,  however,  remains  about  4f. 
Underground  Electric  ordinary  shares  have  recovered  the 
half-a -crown  which  they  shed  a  week  ago  and  the  Income 
bonds  at  82*  are  a  point  to  ihf  good. 

The  Brazilian  Traction  Co.  has  declared  another  1  per  cent, 
quarterly  dividend,  from  which  it  is  apparent  that  the  com- 


pany means  to  maintain  a  4  per  cent,  annual  dividend  on  the 
common  stock.  The  price  is  ex  dividend  at  5U,  so  that  the 
yield  on  the  money  is  8  per  cent.  Briti.sh  Columbia  deferred 
has  given  way  a  point.  Mexico  Tramway  sixes  are  2  lower, 
but  the  fives  rose  to  72i.  Mexiam  matters  being  still  in 
suspense,  the  tendency  is  for  the  market  to  droop. 

Amongst  the  new  issues,  Bengal  Telephone  7  per  centtv 
Bonds  have  risen  to  3i  premium,  most  of  the  stags  having  now 
cleared  out  of  their  stock.  A  lively  market  in  the  new  County 
ordinary  opened  on  Tuesday  morning.  At  the  outset^  the 
price  went  to  2s.  9d.  premium,  from  which  it  subsided  to 
2s.  3d.  premium  as  sellers  came  in  to  fake  the  handaome 
profit  which  they  were  able  to  secure  with  so  little  trouble. 
The  preference  stand  at  9d.  premium.  In  view  of  the  scarcity 
of  .shares  in  the  electi'icity  supply  market,  there  can  be  little 
doubt  that,  by  degrees,  the  price  of  the  ordinary  will  harden 
up,  but  it  is  natural  enough  that  applicants  .should  be  willing 
to  take  the  very  useful  turn  which  the  present  premium  offers. 

British  Eleetric  Traction  ordinary  .stock  at  52J  and  the( 
company's  6  per  cent  preference  at  90  are  both  better.  Cal- 
cutta Tramways  rose  to  4J.  and.  in  the  London  group,  Lon- 
don United  Ti-amways  preference  at  4s.  6d..  a-ud  the  deben- 
ture stock  at  57,  are  both  higher.  There  has  been  a  little 
demand  for  British  Electric  Tran.sfonners;  the  price  hardened 
to  a  guinea,  the  preference  being  about  3d.  per  share  kss. 
General  Electrics  at  18s.  9d.  are  ex-dividend  and,  therefore,' 
show  little  change.  Siemens  improved  to  27s..  .xnd  the  other 
stocks  and  shares  in  the  manufacturing  list  kept  very  steady. 
The  rubber  market  is  entirely  stagnant.  .'Vmongst  iron  and 
steel  shares,  the  only  changes  worth  noticing  are  slight  im- 
provements which  have  occun'ed  in  connection  with  the 
greater  activity  brought  about  in  British  trade  circles  owing 
to  the  railway  and  engineering  strike  in  the  United  States. 


SHARE  LIST   OF  ELECTRICAL 

COMPANIES. 

Home   Electricity  Companies. 

Dividend 

Price 

Aug  1.    Riseor 
1922.        fall. 

Yield 

P.O. 

1920. 

921. 

Brompton  Ordinary       

12 

12 

74 

_.- 

£8    0    0 

Charing  Cross  Ordinary 

8 

9 

7J 

+  i 

6    0    0 

do.       do.        do.       4i  Pref. 

.         4J 

44 

8§ 

6  16    2 

Chelsea        

6 

6 

6 

5    0    0 

City  ot  London      

14 

14 

2-,'.i 

+    :i 

6  18    0 

do.       do.            6  per  cent.  Pref.. 

6 

6 

22/6 



6    6    8 

County  of  London           

8 

8 

18 

+      i 

6  18    5 

do.           do.        6  per  cent.  Pref.. 

6 

6 

It's 
7Jxd 



6  18    0 

Kensington  Ordinary     

9 

10 

+  l'!; 

7    0    7 

London  Electric 

2J 

4 

24 



6  14    0 

do.          do.          6  per  cent.  Pref.. 

6 

6 

5 



6    0    0 

Metropolitan         

7 

7 

63 

— 

6  13    4 

do.                      4^  per  cent.  Pref.. 

44 

44 

H 

— 

5  16    a 

St.  James'  and  Pall  Mall 

.     la 

12 

r 

+  il: 

6  17    2 

South  London       

7 

7 

— 

8    0    0 

South  Metropolitan  Pref 

7 

7 

1^ 

— 

6  18    0 

Westminster  Ordinary 

10 

10 

7i 

— 

6  18    0 

Telegraphb 

AND   TELEPHONES. 

Anglo-Am.  Tel.  Pref      

6 

6 

105 

+  1 

6  14    6 

do.            Def 

li 

84/6 

23S 

— 

7    7    6 

Chile  Telephone 

6 

6 

6ixd 

4  18    0 

Cuba  Sub.  Ord 

7 

7 

8* 

— 

8    4     8 

Eastern  Extension         

.       10 

10 

ISh 

— 

6    8    1 

Eastern  Tel.  Ord.           

10 

10 

1864 

— 

6    7    3 

Globe  Tel.  and  T.  Ord 

.        10 

10 

19J 

— 

5    4     7 

do.        do.      Pref. 

6 

6 

Hi 

— 

6    6    8 

Great  Northern  Tel 

..        24 

22 

29 

7  11     8 

Indo-European     

10 

10 

864 

— 

6  17    0 

Marconi       ... 

..        25 

15 

2A 

-:^ 

7    3    2 

Oriental  Telephone  Ord. 

12 

12 

2i 

♦6     1     1 

United  R.  Plate  Tel 

8 

8 

7 

-i 

*6  14    4 

West  India  and  Panama 

..       Nil 

Nil 

5/- 

Nil 

Western  Telegraph        

10 

10 

19 

+ 

•6    6    3 

Home  Ratls. 

Central  London  Ord.  Assented 

4 

4 

68 



6  17    8 

Metropolitan        

li 

2i 

48 

— 

4  13    9 

do           District 

Nil 

1 

88xd 

:i 

a  12  8 

Underground  Electric  Ordinary 

Nil 

Nil 

2i 

Nil 

do.              do.      "A"    ... 

Nil 

Nil 

6/6 

Nil 

do.              do.      Income 

a 

4 

824 

-n 

♦4  17    7 

Foreign  Tramb,  &c 

Anglo-Arg.  Trams,  First  Pref. 

5i 

^^f 

8t'! 

_,'. 

8    0    0 

do.           do.        2nd  Pref.... 

..       Nil 

8ixd 

:r 

7    9    0 

do.           do.       5  per  cent.  Deb. 

6 

6 

82 

6    2    0 

Brazil  Tractions 

..       Nil 

Nil 

EQxd 

— i 

8    0    0 

British  Columbia  Elec.  Rly.  Pee. 

5 

6 

76 

— 

6  10    9 

do.           do.            Preferred 

6 

93/- 

684 
744 

— 

*6  1.1    0 

do.           do.            Deferred 

8 

124/- 

—1 

♦8    6  10 

do.           do.           Deb.... 

4i 

4i 

78 

— 

6    9    0 

Mexico  Trams.  6  per  cent.  Bonds 

...       Nil 

Nil 

724 

4S.5 

-n 

do.       do.  6  per  cent.  Bonds 

...       Nil 

Nil 

-2 

Nil 

Mexican  Light  Common 

Nil 

Nil 

214 

-1 

Nil 

do.             Pref 

...       Nil 

Nil 

61 

— 

Nil 

do.            1st  Bonds 

...       Nil 

6 

684 

— 

7    6    0 

MANnPACTURrNO  COMPANIES. 

Bahcock  &  Wilcox         

...       16 

16 

8 

_ 

6    6    8 

British  Aluminium  Ord. 

...       10 

10 

18/3 



British  Insulated  Ord 

...       16 

16 

24 



7    1    9 

Callenders 

...       15 

15 

2:,^ 

6  16    4 

eJPref 

...         6J 

64 

lA 



6    9    6 

Crompton  Ord 

...       10 

6 

16/- 

— 

6  18    4 

Edison-Swan         

10 

Nil 

.l/.f 

Nil 

do.       do.    6  per  cent.  Deb. 

5 

5 

64 
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ELECTRICAL     PROPULSION     OF     MERCHANT    5HIPS. 


By  A.  REQNAULD,  B.Sc.  (EngO,  A.R.C.Sc,  A.M.I.E.E. 


I'autic;ui,ah  interest  attachef?  to  tlie  announcement 
that  Messrs.  Cannnell,  Laird  &  Co.,  Ltd.,  recently 
received  an  order  to  build  three  vessels  for  the  United 
Fruit  Co.,  of  Boston,  U.S.A.,  not  only  because  it  repre- 
sents tlie  first  substantial  shipbuilding  order  that  has 
been  booked  for  many  months  past,  but  also  because 
the  vessels  are  to  be  electricall}-  propelled,  Cuniellaird- 
Fullagar  oil  engines  being  employed  to  drive  the  elec- 
trical f^enerators.  It  has  been  stated  that  as  a  result  of 
tlie  Washington  Conference,  at  which  the  decision  was 
H'.ade  to  suspend  for  a  period  the  building  of  large  war- 
ships, the  development  of  electric  propulsion  would  be 
seriously  affected,  and  certainly  the  decision  there 
arrived  at  has  led  to  the  cancelling  of  the  orders  for 
many  vessels  which  were  to  have  been  electrically  pro- 
pelled. Among  tTiese,  mention  may  be  made  of  the 
American  snper-battle-cruisers  of  43,50,0  tons  displace- 
ment, which  were  to  have  a  speed  of  3.3.6  knots,  requir- 
ing no  less  than  180,000  horse-power  to  propel  them. 
It  was  also  stated  that  one  of  the  four  "  super-Hoods  " 
which  had  been  projected  for  the  British  Navy  was  to 
have  been  electrically  propelled,  although  no  official 
confirmation  of  this  statement  was  ever  given. 

The  principles  underlying  the  application  of  electric 
propulsion  to  merchant  vessels  are,  however,  so  vastly 
different  from  those  which  have  led  to  its  successful 
application  to  the  propulsion  of  warships  that  the 
development  of  the  system  is  not  likelj-  to  be  affected  to 
any  appreciable  extent  by  the  "  naval  holiday."  In  war 
vessels,  the  chief  advantage  of  electric  propulsion  lies 
not  so  much  in  its  greater  economy  from  the  point  of 
view  of  fuel  consumption,  as  in  the  greater  flexibility 
which  can  be  obtained  by  employing  electric  motors  to 
drive  the  propeller  shafts.  When  electric  propulsion  is 
employed,  the  main  turbo-generators  are  kept  running 
at  full  speed,  starting,  stopping,  and  reversing  being 
carried  out  entirely  by  operating  the  motor  switchgear 
— a  comparatively  simple  matter — whereas  fn  a  tur- 
bine-driven vessel,  all  manoeuvring  must  be  carried  out 
at  the  main  turbines.  Further,  on  war  vessels  which 
are  frequently  navigated  for  long  periods  at  a  cruising 
speed,  with  electric  propulsion  this  can  be  obtained  by 
shutting  down  one  or  more  of  the  turbo-generators,  the 
others  operating  at  full  load  and  therefore  at  maximum 
efficiency  instead  of,  as  in  the  geared-turbine  drive, 
operating  all  the  turbines  at  reduced  speed,  or,  in  other 
words,  at  low  eflSciency.  In  a  merchant  vessel,  save  for 
the  brief  periods  when  she  is  navigating  in  and  out  of 
ijarbour,  she  is  being  driven  at  her  maximum  speed  with 
all  the  turbines  developing  full  power.  Hence  the 
ijuestion  of  flexibility  hardly  arises. 

The  question  is  then :  What  are  the  advantages  of 
electrical  propulsion  for  merchant  vessels?  In  the  first 
place,  it  is  necessary  to  distinguish  between  the  turlx)- 
electric  drive  in  which  steam  turbines  are  employed  to 
generate  the  necessary  electrical  energy  to  operate  the 
motors  which  drive  the  propellers,  and  the  Diesel- 
electric  drive  in  which,  as  the  name  implies,  one  or  more 
Diesel  engines  are  employed  to  drive  the  generators. 
With  the  former,  it  must  be  admitted  that  economy  in 
fuel  consumption  is  not  likely  to  be  achieved  by  the  sub- 
stitution of  "electric  gearing"  for  mechanical  speed 
reduction  gearing.  On  turbine-driven  vessels,  tlio 
steam  tnrliines  are  run  at  high  speed,  i.e.,  at  their  maxi- 
luum  efficiency,  while  in  order  to  obtain  a  higli  propul- 
sive efficiency  it  is  essential  that  the  propeller  shall 
lotate  at  a  comparatively  low  s|H'ed.  Helical  gear- 
ing has  been  developed  to  sucli  u  high  degree  of  per- 
fection that  in  a  well-cut  single  reduction  gear  the 
efficiency  of  transmission  will  be  as  high  as  9S  per  cent. 
But  with  the  introducrion  of  higlier  turbine  speeds,  it 
has  been  found  necessary  to  employ  a  double  instead  of 
a  single  reduction,  the  reduction  in  speed  between  the 


turbine  and  the  propeller  taking  place  in  two  steps  in- 
stead of  one.  with  two  pinions  and  two  gear  wheels,  and 
as  a  result  the  efficiency  is  somewhat  reduced,  although 
Dfi  per  cent,  can  be  obtained  with  a  well  manufactured 
double  reduction  gear.  But  far  more  serious  than  this 
i-i  the  fact  that  the  double  reduction  gear  does  not 
appear  to  be  capable  of  withstanding  the  loads  to  which 
It  is  subjected  witli  the  same  degree  of  reliability  as  can 
the  single  reduction  gear,  slight  errors  in  cutting  the 
teeth  or  in  the  alignment  of  tlie  shafts  apparently 
having  very  serious  results.  A  number  of  cases  of 
failure  h.ave  occurred  with  these  gears,  and  as  a  result 
many  are  being  run  at  considerably  less  than  their  de- 
signed load.  'the  confidence  of  shipowners  in  the 
reliability  of  mechanical  reduction  gearing  has  been 
shaken,  and  they  are  prepared  to  consider  alternative 
.systems  of  speed  reduction.  Hence  the  appeal  of  the 
electric  drive. 

Electric  propulsion  is  merely  a  method  whereby  the 
economical  speed  of  the  turbine  can  be  reduced  to  the 
economical  speed  of  the  propeller  shaft.  The  steam 
turbine  is  direct-coupled  to  an  alternator,  and  the  cur- 
rent from  this  drives  a  low-speed  motor  which  is  gener- 
ally directly  coupled,  to  the  propeller  shaft.  It  is  not 
to  be  expected  that  the  combined  efficiency  of  a  high- 
speed generator  and  a  low-speed  motor  will  be  equal  to 
that  of  the  double- reduction  gearing,  viz.,  96  per  cent.  ; 
in  fact,  it  is  usual  to  assume  that  the  efficiency  of  the 
electric  speed  reduction  gear  will  be  from  88  to  90  per 
cent.,  so  that  assuming  that  the  efficiency  of  the  turbine 
remains  the  same,  it  is  apparent  that  tlie  fuel  consump- 
tion will  be  somewhat  greater.  In  the  usual  tyi)e  of 
marine  turbine,  however,  special  units  have  to  be  fitteil 
for  driving  the  vessel  astern ;  these  are  eliminated  when 
electric  propulsion  is  adopted.  Moreover,  a  higher  tur- 
bine speed  can  be  employed  than  is  possible  with 
mechanical  reduction  gearing,  and  thus  a  greater  tur- 
bine efficiency  is  obtained.  It  can.  therefore,  be  asserted 
that  as  far  as  fuel  consumption  is  concerned,  there  is 
very  little  to  choose  between  the  two  systems.  Manv 
builders  of  electrically-propelh-d  ships,  both  in  this 
country  and  abroad,  have  installed  Ljungstrora  turbo- 
generators, and  owing  to  the  high  efficiency  of  this  type 
of  prime  mover,  the  claim  can  be  substantiated  that 
electric  propulsion  means  a  lower  fuel  consumption. 
The  Ljungstrom  turbine  cannot  be  conveniently  applied 
to  driving  through  mechanical  gearing. 

The  chief  advantage  of  electric  propulsion  lies  in  its 
greater  reliability.  The  turbines  are  simpler  by  the 
elimination  of  the  astern  units,  and  as  a  result  on  enter- 
ing and  leaving  harbour  there  is  no  danger  of  dis- 
tortion of  the  various  parts  of  the  turbine  due  to  alter- 
nate heating  and  cooling  as  the  vessel  is  manoeuvreil 
c'itlier  ahead  or  astern.  Further,  the  substitution  for 
tlie  mechanical  gearing  of  well  designed  generators  anil 
motors  of  sturdy  construction  removes  another  source 
of  weakness,  whrle  the  simplicity  of  control,  which  has 
been  so  enthusiastically  commented  upon  by  engineers 
who  have  had  charge  of  electrically-propelled  ships,  all 
makes  for  reliability  with  a  consequent  increase  in  the 
money-earning  capacity  of  the  ship  due  to  the  elimina- 
tion of  idle  periods  when  she  is  undergoing  repairs. 
One  other  advantage  must  be  mentioned,  although  it 
ilocs  not  apply  to  all  electrically-propelled  vessels.  In 
some  designs  it  is  the  practice  to  place  the  motors  in  a 
compartment  right  aft  instead  of  in  the  engine  room. 
In  this  way  the  long  length  of  .shafting  between  the 
engine  room  and  the  stern  of  the  vessel  is  dispensed 
with,  and  no  shaft  tunnel  is  required.  This  means 
that  the  capacity  of  the  after  holds  is  substantially  in- 
creased, which  for  vessels  carrying  bulky  cargoes,  such 
as  fruit,  is  of  considerable  value.  There  is.  however, 
the    difficulty  of    ensuring    adequate     attention    to  the 
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motors  if  they  are  not  directly  under  the  eye  of  the 
engineer  on  watch,  and  the  task  of  passing  along  the 
deck  from  the  engine  room  to  the  motor  room — particu- 
larly if  there  is  a  heavy  sea  running — may  lead  to  the 
motors  being  neglected.  It  is  not  considered  economical 
to  increase  the  engine  room  /w/vfOHHf/,  and  hence  many 
designers  do  not  favour  the  idea  of  placing  the  motors 
in  a  separate  compartment. 

Diesel-electric  propulsion  is  being  widely  advocated 
at  the  present  time,  particularly  in  the  United  States, 
where  the  use  of  electricity  on  board  ship  is  regarded 
with  greater  favour  than  in  this  country.  The  chief 
advantage  of  electric  propulsion  in  conjunction  with 
Diesel  engines  lies  in  the  fact  that  it  enables  an  improved 
design  of  Diesel  engine  to  be  employed.  With  one  or 
two  minor  exceptions,  mechanical  reduction  gearing  has 
not  been  tried  on  Diesel-propelled  ships,  tlie  reason  being 
that  the  engine  can  be  designed  to  run  at  a  sufficiently 
low  speed  to  give  a  fairly  economical  propeller  speed. 
But  one  of  the  most  unsatisfactory  features  of  the 
marine  Diesel  engine  is  the  reversing  and  mana-uvring 
gear,  and  the  electric  drive  would  enable  designers  to 
dispense  with  this  since,  once  started  up.  the  engine  is 
run  continuously  at  constant  speed  while  the  vessel  is 
being  navigated  in  and  out  of  harbour.  Further,  it  is 
possible,  when  the  Diesel  engine  is  directly  coupled  to  an 
electric  generator,  to  design  the  former  to  run  at  a 
higher  speed,  say,  of  from  300  to  .'JOO  r.p.m.  instead- 
of  a  maximum  of  about  120  revs,  per  minute  with  the 
direct  drive.  This  means  that  the  engine  is  consider- 
ably lighter  for  a  given  power  and  consequently  cheaper 
to  construct.  Greater  reliability  is  obtained,  not  only 
on  account  of  the  absence  of  reversing  gear,  but  also  on 
account  of  the  reduction  of  vibration  which  follows  the 
lightening  of  the  reciprocating  parts. 

The  advantages  are  not,  however,  all  on  the  side  of 
electric  propulsion.  It  is  undoubtedly  a  fact  that  the 
cost  of  the  machinery  for  an  electrically-propelled  vessel 
is  greater  than  that  of  the  corresponding  double-reduc- 
tion geared  turbine  equipment  or  the  direct  Diesel  drive. 
Certain  large  savings  to  which  reference  h.is  been  made 
above  may,  when  spread  over  a  number  of  years,  more 
than  offset  this  greater  capital  cost,  and  the  advocates 
of  the  electric  drive  are  confident  that  in  the  long  run 
it  will  prove  more  economical  for  merchant  ships  than 
any  of  the  existing  forms  of  drive.  So  far,  of  course, 
no  definite  figures  are  available  whereby  this  claim  can 
be  substantiated,  since,  although  there  are  a  number  of 
electrically-propelled  merchant  ships  in  service,  they 
have  not  been  running  sufficiently  long  to  enable  a 
definite  comparison  to  be  made.  But  the  results  ob- 
tained have  thoroughly  justified  the  confidence  which 
has  been  placed  in  the  merits  of  the  electric  drive,  and 
it  is  to  be  hoped  that  those  shipowners  who  have  been 
bold  enough  to  risk  considerable  sums  of  money  in  the 
trial  of  a  new  type  of  propelling  machinery,  will  receive 
a  full  reward  for  their  far-sighted  policy,  not  only  from 
a  monetary  point  of  view,  but  in  the  knowledge  that 
by  their  action  they  are  helping  to  keep  the  British 
Mercantile  Marine  in  its  proud  position  in  the  forefront 
of  the  merchant  services  of  the  world. 


THE     CONTRACTOR     AND     W1RELE5S. 


By  J.  M.  C.  FIELD. 


Now  that  the  first  rush  of  the  sudden  demand  for 
amateur  wireless  gear  is  over,  the  local  contractor  is 
probably  debating  whether  to  establish  a  permanent 
wireless  department  or  not.  The  tremendous  impulse 
given  to  the  trade  by  tlie  recent  newspaper  jniblicity  has 
had  far-reaching  effects,  and  there  is  no  reason  why  the 
local  electrical  contractor  should  not  benefit  thereby  to 
a  considerable  extent. 

Why  should  the  public  be  foiccd  to  buy  "  through  the 
post  "  when  the  local  man  has  sliowrooms,  A-c,  all  reaily 
for  tlie  sale  of  wireless  gear,  and  is  always  there,  ready 


to  help,  advise,  and  supply  from  stock  the  batteries, 
valves,  and  general  sundries  necessary  for  the  amateur's 
installation  / 

Many  hesitate  to  stock  wireless  apparatus  because 
they  themselves  have  not  a  sufficient  knowledge  of  radio 
work  to  be  able  to  "  talk  shop  "  with  the  more  scientific 
type  of  amateur. 

To  a  certain  extent  this  is  true,  and  in  that  case  the 
contractor  has  two  alternatives.  One  is  simply  to  sell 
the  stuff  that  is  asked  for,  and  not  to  claim  to  be  well  up 
ill  wireless  work  ;  and  the  second  is  to  employ  a  wireless 
expert  who  can  deal  with  any  question  that  is  put  to 
him  by  the  old  hand,  and  who  can  also  give  sound  advice 
to  the  novice. 

If  the  business  is  in  a  favourable  jiosition  for  the 
establishment  of  a  wireless  department,  the  contractor 
will  be  well  advised  to  take  the  latter  course,  as  it  is  the 
only  one  that  is  really  satisfactory. 

There  are  hundreds  of  ex-sea-going  wireless  operators 
to-day  who  would  be  suited  to  the  job.  If  they  possess 
a  first-class  P.M.G.  certificate,  it  may  be  taken  for 
granted  that  they  understand  their  work,  as  this  certi- 
ficate is  much  liarder  to  get  than  is  popularly  supposed. 
It  is,  of  course,  necessary  to  choose  a  man  who  also 
possesses  business  capacity,  and  is  sufficiently  smart 
and  keen  on  the  job. 

The  ex-operator  will  be  found  to  have  an  excellent 
knowledge  of  elementary  electrical  engineering,  and 
should  be  a  great  asset  in  the  showroom  and  office  of  the 
general  business,  apart  from  the  wireless  department. 
Furthermore,  lie  being  an  expert  telegraphist,  it  could 
be  arranged  for  him  to  give  instruction  in  Morse  code. 
This  is  a  very  important  point,  as  many  young  men  are 
learning  wireless  by  post  and  find  that,  although  they 
can  undoubtedly  learn  the  technical  part  by  correspon- 
dence courses,  it  is  necessarj'  to  take  personal  instruc- 
tion in  telegraphy.  The  combination  of  the  two  then 
enables  them  to  sit  for  the  P.M.G.  examination  without 
even  .seeing  an  expensive  "  wireless  college." 

Again,  the  really  enthusiastic  amateur  will  not  be 
content  to  listen  only  to  wireless  concerts  for  long.  He, 
too.  will  need  to  le;irn  Morse  in  order  to  understand  the 
most  interesting  working  between  ships  and  shore,  and 
also  the  foreign  Press  messages  and  weather  report,'. 

But  the  wireless  expert's  work  need  not  end  here.  He 
can  earn  further  money  by  fitting  up  aerials,  erecting, 
testing,  improving,  and  extending  customers'  installa- 
tions. Also  his  electrical  and  business  knowledge  will 
enable  him  to  be  profitably  employed  in  assisting  in  the 
general  work  of  tlie  business,  should  the  wireless  work 
not  occupy  his  whole  time. 

Altogether  it  could  hardly  be  said  that  his  salary 
would  not  be  thoroughly  well  earned. 


TRADE     STATISTICS     OF     50UTM     AFRICA. 

The  following  statement,  showing  the  imports  of  electrical 
and  similar  goods  into  the  Union  of  South  Africa  during  the 
year  1921 ,  has  beeen  cniiipiled  from  the  recently-issued 
official  trade  statistics.  The  figures  for  1920  arc  added  for 
purposes  of  comparisoa,  and  notes  of  any  increases  or  de- 
creases are  made  :  — 

192U        1921  lac.  or  Dec. 
Electrical   cable   and   wire. —  £  £  £ 

Total  417.000    .394,000     -     23,000 

l>om  Great  Britain         394,0<»0    .^TT.OOf)     -     17,000 

„      Japan  2.00n         —        -       2,000 

,,      United  States         20.000      14,000     -      3.000 

„      Germany       —  1,000     +      1.000 

Batteries,  primary. — 

Total  30.000      30.000  — 

From  Great  Biitain  6,000      13,000     -f      7.000 

,,      United  States         18.000      11.000     -       7,000 

Batteries,  secondary. — 

Total 
From  Great   Britain 
,,      United   States 


74.000  37,000  -  37,000 
26,000  17,000  -  9,000 
47,000      20.000     -     27,000 


Heating  and  cookinri  apparatus. — 

Total               41,000  12.000  -f-  1,000 

From  fircat   Britain          31.000  2.5.00O  -  6,000 

„      United  States        9.000  17,000  -1-  8,000 
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Insulators,  porcelain. — 

Total 
From  Cirriit  Britain 
„       tJiiited  States 

Insttlatom,  all  other. — 

Total 
I'Vdmi  (li'fat  Britain 

I, II  III  lis,  iiirandcHCCiit. — 

Total 
Iwoni  (licat    Britain 

,.       Ilnllan.l  

United   Stat.'.s 
Mvlom.— 

Total,   k\V      ... 

i' 

Krijiii  (;reat    Britain,    k\\ 

„       United  States,    1;\V 
il 
TrunKfonner.'i. — 

Total 
From  Oreat  Britain 
„       United  States 

Electrical  Mavhinrrii.  other. — 
Total 

From  Great  Britain 
„  United  States 
,,      Germany       

Electrical  material,  otlier. — 

Total 
From  Great  Britain 
.,      United   States 

Japan  

„      Holland        

Germany       

Cranes. — • 

Total 
From  Great  Britain 
.,       United  States 

Canada  

Elevators  and  lifts. — 

Total 
From  Great   Britain 
United   States 
Mining  MachineTy . — 

Total 
From  Great  Britain 

Sweden  

„      United  States 

Germany        

Telegraph  and  telephone    mute 

Total 
From  Great   Britain 

,,      Sweden  

United  States 
Tramway  Tails. — 
Total 
From  Great  Britain 
United   States 
Tramu-ay  rollinej-stock. — 

Total 
From  Great   Britain 
United  States 
Other  tramivau  materials. — 

Total 
From  Great  Britain 
,,      United    States 
I'nmps. — 

Total 
From  Great  Britain 
,,      United  States 
Engines,  oil,  petrol  and  spirit.- 

Total 
From  Grent    Britain 
,,       United   States 
Engines,  other. — 
Total 
From  Great   Britain 
United  Slates 


1920  1921  Inc.  or  Dec. 

MM  i 

7,000  7,000  — 

0,000  5,000  -  1,000 

—  1,000  +  1,(KJ0 

1.5(K)  •2,.500  +  1.(1(10 

l,:!(J(l  -J.OOO  +  700 


78.000  133,000  +  o.j.dOO 

iJ.orK)  .59,000  +  ;ii.(i()() 

■il.OOO  31,000  4-  10.(KI0 

■■i2.im  33,0(X)  +  1,0(1) 

1'2.0(X)  15,500  +  :i,.J(Kl 

151.000  240.000  +  89.000 

5.rm  7,600  +  2.000 

80,(HI()  100,000  +  20.000 

o.oai  7,.300  +  1.300 

68,000  128,000  +  00,000 

•30,000  71,000  +  11.000 

10,(KXI  38.000  +  2.s,00o 

20,0(XI  ,33,000  +  13.0(KI 


.321,000  3'.I0,(KI(I  +  7.J.(MI0 

199,000  198,000  -  1,000 

113,000  188,000  +  75,00t> 

—  5,000  +  5,000 


482,000  524,000  +  42,000 

362.000  328,000  -  34,000 

90,000  1.58,000  +  68,000 

9,000  4,000  -  5.000 

5,000  4,000  -  1,000 

—  14,000  +  14,000 

00,000  90,000  +  .30.000 

47.000  55.000  +  8,1X10 

13.(XI0  15.000  +  2,0(K1 

—  20,000  +  20.000 


27.000  00,000  +  39,000 

24,000  02,000  +  38,000 

S.tXX)  4,000  +  1.000 

61S,0(X)  94I.O(K)  +  323,00O 

419,000  .5.55.000  +  130.000 

—  9,000  +  9.00(1 
195,0(K)  317.000  +  152.000 

—  21,000  +  21,000 

32,000  00,000  +  28,000 

24,000  38,000  +  r4,00<1 

2,000  5,000  +  3.000 

6,000  13.000  +  7,000 

21,000  37,000  +  16,000 

20,500  32.000  +  11,500 

500  5,000  +  4,500 

87.000  55,000  -  32,00O 

31,000  14.000  -  20.000 

53,000  41,000  -  12.000 

17,000  .38,000  +  21.000 

3,000  25,000  +  22,000 

13,000  13,000  +  - 

199,000  1.50,000  -  19.000 

101,000  .87.000  -  u.tm 

36,000  82,000  +  10.000 

92,000  43,000  -  49,fiOn 

52,000  31,000  -  21,000 

30,000  10,000  -  2G.0(XI 

67,000  143,000  +  76,(K10 

59.000  1.39.000  +  ^0,000 

8.000  .3,000  -  5  00(1 


In  addition  t.o  the  above  the  following;  .unods   were   imported 

a.s  "  Government  stores  "  :  — 

Batteries,  primary. — 

From  Great  Britain         3,.50O        3.200     -  :m 

.,       United   States         —  1.500      f       1..500 

„      Denmark       —  5,000     +      5,00t) 


Batteries,  secondary. 

Prom  Great  Britain 

.,      United  Slates 

- 

1920 

£ 

31,0(J() 

16,0<KJ 

i;i2l  ln<-. 
4,000     - 

or  !"■ 
JC 
17,0fl(» 
IG.'XX) 

Ilcatino  and  cooking 

apparatus.— 

From  Great  Britain 

- 

4,00fj 

+ 

4, (XX) 

Insulators,  porcelain. 
From  Great    Britain 

KP.IKKJ 

l.fXKI 

_ 

B.(MIII 

Motors  and  parts.— 

From  Great  Britain, 

kW 

100 
1,.SII0 

314 
11.000 

+ 
+ 

9,21  »i 

Electrical  cubic  and 

(•„,.-.. 

Total 
Ficiiii  Great   Britain 
United  State- 
Canada 

7 1  .CKXl 
5,01  Kj 
7,000 

i50.0<iO 

203,0(XI 

12,000 

40,000 

+ 
+ 
+ 
+ 

I70.IX«I 

J  29,0011 

7.000 

3:3,000 

Telegraph   and   teleid 

one  material 

— 

Total 
I'rom  Great   Britain 
,,       United  States 
Sweden 

125,(KI0 

107,000 

0.000 

10.f)00 

lOfJ.orxj 

]04.00f> 

7.000 

80,(XKI 

+ 

+ 
+ 

71,0011 
S.Otft 

l.onti 

70,<KK» 

l''.1ectrical  machinrnj, 

other.— 

Fi-oin  Great  Britain 
..       United  States 

24,0(K) 

33,(XlO 
l.OfX) 

+ 
+ 

9.01111 
1,00(1 

F.lcctrienl  material,  other 
From  Great  Britain 


ll.OlXi      12.000     +      l.OiXt 


THE    FARADAY     SOCIETY. 


Several  papers  of  electrical  interest  were  presented  at  the 
meeting  of  the  Faraday  Society  held  on  .Tune  26tli.  three  of 
which  are  abstracted   below. 

The  Electrolytic  Effect  of  .Utemating  Superimposed  upon 
Direct  Cnrrcnt.s. 
Perhaps  the  most  interesting  was  Mr.  \V.  R.  CoorKii's  ac- 
<'Ount  of  a  recent  experimental  investifjation  of  the  above  sub- 
ject. Hitherto  thi.s  has  attracted  the  attention  of  but  throe 
of  four  investigators,  who  have  obscrvrtl  in  a  gcnei'al  \va\ 
that  some  electrolyfic  reactions  can  be  carried  out  at  a  lower 
voltage  or  more  inten.sively  by  the  superimposition  of  alter- 
nating on  the  effective  direct  current.  Mr.  Cooper  has  gone 
about  the  matter  in  a  more  .systematic  fashion,  and  he  classi- 
ties  his  experiment.*  not  onlj'  as  whether  low'  frequency  or 
high  frequency  currents  were  ntili.«cd  but  also  depending 
upon  the  relative  magnitudes  of  the  two  forms  of  current. 
Obviously,  these  can  be  .such  that  the  resultant  is  a  uni- 
directional current  of  ripple  form,  or  the  current  may  during 
a  smaller  or  greater  part  of  the  period  be  reversed  in  direc- 
tion. The  simple  arrangement  used  in  the  case  of  low  fre- 
quency currents  is  sboxTn  in  fig.  1. 


^^ 

<r-' 

^ 

.vith    variable 

COUpliUK. 

Fig.  1.— Arrangkment  For  Uow  Frequency  CrRREHTs. 

(Prk.qi'Uncy  50). 

F1.0.  2.— Showing  V.\khtion  of  Direct  Ccrrknt  With  Sitkr- 

IMl'OSKD  ALTUUN.ATINQ  CURRENT.      LoW  FrEQCENCV.      ELECTROnES 

0.41  mm.  ri..ATiNDM  Wire  in  Dii.cte  Sulphuric  .\cin. 

It  is  clear  that  the  ammeter  .\,  measures  the  tot«l  current 
and  .\j  the  direct  current  only.  The  batt^ery  emplo.ved  had 
a  capacity  of  about  30  ampere-hours.  The  direct  current  was 
varied  by  adjusting  R.  and  the  alternating  current  by  alter- 
ing the  distance  between   the   coils  of  the   transformer  T. 

In  most  of  the  experiments  the  electrolytic  cell  consisted 
of  platinum  electrodes  in  dilute  sulphuric  acid,  and  in  all 
till'  cases  mcntioiuMl  above  (detincd  by  the  relative  magnitvidp 
of  the  direct  and  alternating  currents)  it  was  found  that  the 
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superimposed  a.c.  increased  the  magnitude  of  the  d.c.  Since 
this  occurs  even  when  the  resultant  current  wave  is  in  the 
form  of  a  uni-directional  ripple,  the  earlier  explanation  ol 
the  phenomenon,  as  due  to  the  wiping  out  of  polarisation 
effects,  is  clearly  untenable. 

The  magnitude  of  this  curious  effect,  of  course,  varies  with 
the  relative  values  of  the  two  currents,  but  the  accompanying 
diagram,  fig.  i.  illustrates  the  kind  of  effect  produced.  It  will 
be  not*d  that  the  increase  in  the  d.c.  reaches  a  maximum 
ae  the  a.c.  increases. 

■  The  effect  only  passes  off  some  minutes  after  the  a.c. 
is  switched  off.  and  the  greatest  sensitiveness  is  obtained 
when  the  voltage  applied  to  the  cell  is  below  that  of  decom- 
position. The  effect  was  obtained,  with  some  differences  m 
its  magnitude,  when  one  electrode  w-as  a  wire  and  the  other 
had   a  much   larger  surface. 

In  order  to  throw  light  on  the  cause  of  this  curious  pheno- 
menon. Mr.  Cooper  made  microscopical  observations  of  the 
electrodes  during  electrolysis,  and  it  was  noticed  that  the 
whole  of  the  hydrogen  was  at  times  absorbed  by  the  cathode, 
while  oxygen  was  freely  given  off  at  the  anode.  For  ex- 
ample, in  one  ca.se  a  current  of  over  IJ  milUamperes  pa.ssed 
liefore  hydrogen  was  noticeable,  although  the  application  of 
nigh  frequency  a.c.  at  once  caused  evolution  of  hydrogen. 
This  observation,  however,  does  not  .seem  to  bring  us  nearer 
to  an  explanation  of  the  effect. 

The  experiments  were  repeated  with  high-frequency  cur- 
rents with  much  the  same  results,  excepting  that  when  the 
applied  d.c.  voltage  was  below  the  decomposition  voltage  the 
effect  of  the  high  frequency  current  was  much  less  than  that 
of   low   frequency. 

The  phenomenon  here  discussed  is  utilised  in  the  electro- 
lytic detector  for  wireless  telegraphy,  but  in  this  case  one 
fine  wire  is  used  just  dipping  into  the  electrolyte.  Mr.  Cooper 
reproduced  these  conditions,  using  a  large  piece  of  platinum 
foil  as  the  second  electrode.  If.  under  these  conditions,  the 
applied  voltage  is  sufficient  to  c.TUse  a  ready  evolution  of 
bubbles,  the  application  of  a  small  high  frequency  current 
scatters  the  bubbles,  repelling  them  from  one  another  as  if 
they  were  electrified,  and  the  direct  current  at  the  same 
time  rises.  Po.ssibly  the  same  effect  takes  place  with  the 
larger  electrodes. 

Another  curious  phenomenon  was  observed  which  does  not 
appear  to  have  been  noticed  before.  If  the  applied  d.c.  volt- 
age be  reduced  until  onlv  one  or  two  minute  bubbles  form 
on  the  wire  electrode  and  then  .n.  small  high  frequency  cur- 
rent is  passed  momentarily,  a  large  hemispherical  bubble 
forms  over  the  electrode,  and  this  whether  it  be  anode  or 
cathode.  This  bubble  starts  its  formation  from  the  body  of 
the  electrolyte,  appearing  to  .start  some  .3  mm.  below  the 
electrode,  and  travelling  very  fa.st  and  taking  up  its  position 
with  unerring  accuracy.  The  bubble  is  very  large  compared 
with  those  formed  by  electroly.sis  and  its  appearance  suggests 
something  in  the  nature  of  an  electric  discharge. 

The  Electrical  rnndnrfh'ifji  of  HydTochlnric  Acid  and  Pofns- 

nium  Chloride  in  Presence  of  Sucrose. 
.Mr.  .\.  .1.  KiKRAN  contributed  an  account  of  a  research  on 
the  above  subject,  which  arose  from  an  attempt  to  deter- 
mine whether  sucrose  in  aqueous  solutions  was  capable  of 
forming  a  permanent  union  with  the  hydrogen  ion.  It  was 
found  that  while  the  behaviour  of  KCl  in  the  presence  of 
.-.ucrose  is  norm.iI,  in  that  the  equivalent  conductivity  increases 
regularly  with  increasing  dilution  of  the  .salt  to  an  asymptotic 
limit,  the  behaviour  of  HCl  is  abnormal,  the  equivalent  con- 
ductivity passing  through  a  maximufti  and  then  steadily  fall- 
ing with  increasing  dilution.  Tliis  was  found  not  to  indicate 
replacement  of  the  fast-moving  H  ion  by  a  .slow-moving 
complex,  but  to  be  due  to  traces  of  impurity  present  in  even 
the   purest   sucrose   obtainable. 

The  nature  of  this  fortuitous  abnormality  is  considered  to 
be  not  without  interest  in  view  of  the  close  association  of 
Miiniite  amounts  of  electrolytes  with  other  organic  substances 
iif  high   Miolpciilar  weigEt. 

The  DiHtrihtiiion  of  Colloidal  Particles  in  Snupension. 

I'rof.  Perrin,  .some  years  ago,  examined  experimentally  tlu' 
distribution  of  colloidal  particles  in  suspension,  and  put  for- 
ward a  law  of  distribution,  which  he  also  deduced  theoreti- 
cally, analogous  to  that  which  characterises  the  distribution 
of  the  molecules  in  the  atmosphere.  Perrin's  ob.servations, 
however,  were  made  in  very  dilute  solutions,  and  Piof.  E.  F. 
Burton  has  .shown  that  his  law  gives  impossible  values  for 
concentrated  solutions.  Prof.  A.  W.  Portf.r  and  Mr.  3.  .]. 
IIkdgks  in  their  jmper  de.scribed  experiments  made  with  sus- 
liensions  of  gamboge  over  a  wide  range  of  depths,  and.  there- 
fore. conc'Piitrations.  and  they  prove  both  experimentally  and 
by  calculation  that  the  concentr.ition  tends  to  uniformrty 
as  the  depth  increases.  In  fact,  the  la\^■  of  change  with  in- 
creasing concentrations  docs  not  follow  the  perfect  gas  equa- 
tions as  it  drx's  in  the  dilute  suspensions  examined  by  Perrin. 

The  paper  describes  in  some  detail  the  apparatus  and 
method  used  for  (counting  the  particles  at  different  depths. 
In  the  mathematical  calculation  the  authors  incidentally  con- 
trovert Burton's  view  that  the  known  distribution  of  colloidal 
particles  requires  the  a.ssumption  of  repulsive  forces  arising 
from  the  electrical  charges  on  the  particles.  This  view  neg- 
lects the  double  layer  of  equal  and  oppobite  charges  close 
to  the  surface  of  each  particle. 


THE     X-RAY     AND     RADIUM     PROTECTION 
COMMITTEE. 


General  Recommendations. 
I'he  question  of  the  degree  of  jnotection  offered  by  different 
■  protective  "  appliances  used  in  connection  with  X-ray  instal- 
lations has  recently  excited  much  public  attention  and  anxiety. 
The  X-ray  and  Radium  Protection  Committee,  which  issued 
a  preliminary  report  on  the  subject,  dated  July  30th,  1921,  has 
made  certain  epecific  recommendations  that  are  being  widely 
acted  upon — and  not  prematurely,  for  there  can  be  little  doubt 
that  the  majority  of  the  X-ray  installations  in  this  country  are 
<leficient  from  the  point  of  view  of  protection.  Stray  radia- 
tions can  generally  be  found  in  abundance  throughout  X-ray 
moms,  and  such  conditions  are  calculated  to  ultimately  lead  to 
detrimental  effects  on  the  operators. 

It  is  therefore  of  interest  to  note  that  in  bis  annual  report 
for  ]921  the  director  of  the  National  Physical  Laboratory 
records  that  that  institution  has  agreed  to  examine,  on  request, 
.X.-ray  installations  in  accordance  with  the  suggestions  that  have 
been  made  by  the  above-named  Committee.  The  inspection 
arrangements  include  measurements  of  the  stray  radiation,  and 
tests  of  the  individual  protective  appliances  which  are  in  use. 
Attention  is  also  paid  to  general  considerations,  such  as  ventila- 
tion, electrical  arrangements,  and  the  lay-out  of  the  installa- 
tions, with  sijecial  reference  to  the  safety  of  the  operator,  and 
in  every  case  advice  is  given  on  such  points  as  may  arise  out 
of  the  laboratory  inspection.  Similar  inspection  facihties  are 
provided  for  radium  workers.  On  accoimt  of  the  importance  of 
the  subject,  the  recommendations  of  the  "  Protection  Commit- 
tee "  are  summarised  hereunder  :  — 

The  danger  of  over-exposure  to  X-rays  and  radium  can  be 
avoided  by  the  provision  of  efficient  protection  and  suitable 
working  conditions.  The  known  effects  on  the  operator  to  be 
guarded  against  are  :  — 

1.  Visible  injuries  to  the    superficial   tissues,   which  may 

result  in  permanent  damage. 

2.  Derangements  of   internal  organs   and  changes  in  the 

blood. 
These  are  especially  important,  as  their  earlier  manifestation 
is  often  unrecognised,  and  the  following  precautions  are  recom- 
mended :  — 

1.  Not  more  than  seven  working  hours  a  day. 

2.  Sundays  and  two  half-days  off  duty  each  week,   to  be 

spent  as  much  as  possible  out  of  doors. 

3.  Annual  holiday  of  one  month  or  two  separate  fortnights. 
Sisters  and  nurses,  employed  as  whole-time  workers  in  X-ray 

and  radium  departments,  should  not  be  called  upon  for  any 
other  hospital  service. 

The  protective  measures  recommended  are  dealt  with  under 
seven  sections,  but  it  must  be  clearly  understood  that  the  pro- 
tective measures  recommended  for  these  various  purposes  are 
not  necessarily  interchangeable ;  for  instance,  to  use  for  deep 
therapy  the  measures  intended  for  superficial  therapy  would 
probably  subject  the  worker  to  serious  injury. 

I.  Diagnostic  Purposes. — In  the  case  of  screen  examinations — 

(a)  The  X-ray  bulb  to  be  enclo.sed  as  completely  as  possible 
with  protective  material  equivalent  to  not  loss  than  2  mm. 
of  lead ;  the  material  of  the  diaphragm  to  be  equivalent  to  not 
less  than  2  mm.  of  lead. 

(6)  The  fluorescent  screen  to  be  fitted  with  lead  glass  equiva- 
lent to  not  less  than  1  mm.  of  lead,  and  to  be  large  enough 
to  cover  the  area  irradiated  when  the  diaphragm  is  opened  to 
its  widest.  (Practical  difficulties  militate  at  present  against 
the  recommendation  of  a  greater  degree  of   protection.) 

(c)  A  travelling  protective  screen,  of  material  equivalent  to 
not  less  than  2  mm.  of  lead,  should  be  employed  between  the 
operator  and  the  X-ray  box. 

(d)  Protective  gloves  to  be  of  lead  rubber  (or  the  like) 
equivalent  to  not  less  than  i  mm.  of  lead,  and  to  be  lined  with 
leather  or  other  suitable  material.  (As  practical  difficulties 
militate  at  present  against  the  recommendation  of  a  greater 
degree  of  protection,  all  manipulations  during  screen  examina- 
tion should  be  reduced  to  a  minimum.) 

(e)  A  minimum  output  of  radiation  should  be  used  with  the 
bulb  as  far  from  the  screen  as  is  consistent  with  the  efficiency 
of  the  work  in  hand ;  screen  work  to  be  as  expeditious  as 
possible. 

In  the  case  of  radiographic  examinations  ("  overhead  " 
equipment) — 

(a)  The  X-ray  bulb  to  be  enclosed  as  completely  as  possible 
with  protective  material  equivalent  to  not  less  than  2  mm.  of 
lead. 

(/i)  Tlie  operator  to  stand  behind  a  protective  serpen  of 
material  equivalent  to  not  less  than  2  mm.  of  lead. 

II.  Superficial  Therapy. — It  is  difficult  to  define  the  line  of 
demarcation  belwcen  superficial  and  deep  therapy.  For  this 
reason  it  is  recommended  that,  in  the  reorganisation  of  existing, 
or  the  equipment  of  new,  X-iay  departments,  .small  cubicles 
should  not  be  adopted,  but  that  the  precautionary  measures 
suggested  for  deep  therapy  should  be  followed.  Tlie  definition 
of  superficial  therapy  is  considered  to  cover  sets  of  apparatus 
giving  a  maximum  of  100,000  volts  (15  cm.  spark  gap  between 
points;    .5  cm.  spark  gap  between  spheres  of  5  cm.  diameter). 

Where  the  cubicle  system  is  already  in  existence  it  is  recom- 
mended that : — 
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I.  The  cubicle  should  be  well  lighted  and  ventilated,  pre- 
ferably provided  witli  an  exhaust  electric  fan  in  an  out- 
side wall  or  ventilatiiin  shaft;  the  controls  of  the  X-ray 
apparatus  to  be  outside  the  cubicle. 

•i.  The  walls  of  the  cubicle  .should  be  of  material  equiva- 
lent to  not  less  than  '2  mm.  of  lead ;  windovis  to  be 
of  lead  glass  of  equivalent  thickness. 

'■l  The  X-ray  bulb  should  be  enclosed  as  completely  as 
possible  with  protective  material  equivalent  to  not  less 
than  2  mm.  of  lead. 

III.  Deep  T he niijy.— This  section  refers  to  sets  of  apparatus 
giving'  voltages  above  100,000. 

1.  Small  cubicles  are  not  recommended. 

2.  A  large,  loffy.  well-ventilated  and  lighted  room  to  be  pro- 
vided. 

3.  The  X-ray  bulb  to  be  enclosed  as  completely  as  possible 
with  protective  material  equivalent  to  not  less  than  3  mm.  of 
lead. 

4.  A  separate  enclosure  to  be  provided  for  the  operator,  situ- 
ated as  far  a.3  possible  from  the  X-ray  bulb.  All  controls  to 
be  within  this  enclosure,  the  walls  and  windows  of  which  to 
be  of  material  equivalent  to  not  less  than  3  mm.  of  lead. 

IV.  Industrial  and  Research  Purposes. — The  preceding  recom- 
mendations for  voltages  above  and  below  100,000  will  probably 
apply  to  the  majority  of  conditions  under  which  X-rays  are 
used  for  industrial  and  research  purixises. 

V.  Electrical  Precautions. — The  following  recommendations 
axe  made": — 

1.  Wooden,  cork,  or  njbber  floors  should  be  provided;  exist- 
ing concrete  floors  should  be  covered  with  one  of  the  above 
materials. 

2.  Stout  metal  tubes  or  rods  should,  wherever  possible,  be 
used  instead  of  wires  for  conductors;  thickly  insulated  wire 
is  preferable  to  bare  wire;  slack  or  looped  wires  are  to  be 
avoided. 

3.  .\\\  metal  parts  of  the  apparatus  and  room  to  be  efficiently 
earthed. 

4.  All  main  and  supply  .switches  should  be  very  distinctly 
indicated ;  wherever  possible  double-pole  switches  should  be 
used,  and  fuses  no  heavier  than  necessary  for  the  purpose  in 
hand  should  be  used ;   unemployed  leads 

to    the    high-pressure    generator    should 
not  be  permitted. 

VI.  ]'cniilativn. — It  is  strongly  recom- 
mended that  the  X-ray  department 
should  not  be  below  the  ground  floor. 

The  importance  of  adequate  ventila- 
tion in  both  operating  and  dark  rooms 
is  supreme.  Artificial  ventilation  is  re- 
commended in  most  case.=.  With  very 
high  potentials  coronal  discharges  are 
difficult  to  avoid,  and  these  produce 
ozone  and  nitrous  fumes,  both  of  which 
are  prejudicial  to  the  operator.  Dark 
rooms  should  be  capable  of  being  readily 
opened  up  to  sunshine  and  fresh  air 
when  not  in  use.  The  walls  and  ceil- 
ings of  dark  rooms  are  best  painted 
some  more  cheerful  hue  than  black. 

VII.  Hudinm  Therapij. — The  follow- 
ing protective  measures  are  recom- 
mended for  the  handling  of  quantities  of 
radium  up  to  one  gramme  : — 

1.  In  order  to  avoid  injury  to  the 
fingers  the  radium,  whether  in  the  form 
of  applicators  of  radium  salt,  or  in  the 
form  of  emanation  tubes,  should  always 
be  manipulated  with  forceps  or  similar 
instruments,    and   it    should    be   carried 

from  place  to  place  in  long-handled  boxes  lined  on  both  sides 
with  1  cm.  of  lead. 

2.  In  order  to  avoid  the  penetrating  rays  of  radium,  all 
manipulations  should  be  carried  out  as  rapidly  as  possible, 
and  the  operator  should  not  remain  in  the  vicinity  of  radium 
for  longer  than  is  necessary. 

The  radium  when  not  in  use  .should  be  stored  in  an  enclosure, 
the  wall  thickness  of  which  should  be  equivalent  to  not  less 
than  8   cm.   of   lead. 

3.  The  handling  of  emanation  should,  as  far  as  possible,  be 
carried  out  during  its  relatively  inactive  state.  In  manipula- 
tions where  emanation  is  likely  to  come  into  direct  contact 
with  the  fingers  thin  rubber  gloves  should  be  worn.  The  o.s<-.il>e 
of  emanatinii  should  lie  very  carefully  guarded  against,  and  the 
room  in  which  it  is  prepared  should  be  provided  with  an 
exhau.st  electric  fan. 

In  view  of  the  varying  susceptibih'ties  of  workers  to  radiation, 
the  Committee  recommends  that  wherever  possible  perindic 
tests,  e.g.,  every  three  months,  be  made  upon  the  blood  of  tlic 
personnel,  so  that  any  changes  which  (X'cur  may  be  recognis<'d 
at  an  early  stage  In  the  present  state  of  knowledge  it  is  difti- 
cult  to  decide  when  small  variations  from  the  normal  blood- 
count  l>ecome  significant. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Wrstekn  Centre  Summer  Meeting. 
The  sumujcr  meeting  of  the  Western  Centre  of  the  lustitutiua 
was  held  on  luly  24th.  and  t<xjk  the  form  of  an  outing.  The 
members  and  their  friends  from  both  sides  of  the  Bristol 
Channel  assembled  at  Gloucester,  trains  from'  South  Wales 
and  Bristol  being  met  by  a  fleet  of  charabancs,  which  con- 
veyed them  to  Pittville  Gardens,  Cheltenham,  where  they 
were  received  by  the  Mayor  (Mi.ss  Winterbotham,  M.B.E.) 
and  the  chairman  of  the  Cheltenham  Electricity  Committee 
(Councillor  J.  Moore).  After  luncheon  the  toaat  of  "  He  Insti- 
tution "  was  .submitted  by  Coun.  Moore,  who  humorously 
alluded  to  his  early  personal  connection  with  the  electrical 
profession,  and  paid  tribute  to  the  pertinacity  of  the  elec- 
trical engineer  in  making  his  investigations  of  to-day  the 
achievements  of  to-morrow.  He  wished  the  parent  Institution 
every  success  in  the  future,  and  congratulated  the  Western 
Centre  on  the  efforts  it  was  putting  forward  to  organise  the 
electi-ical  profes.sion  in  the  West  of  Kngland  and  South  Wale.s. 

Mr.  A.  G.  M.^cWhirtek,  in  replying,  stated  they  were  proud 
of  their  Institution,  and  he  was  proud  to  be  the  chairman  of 
the  Western  Centre.  The  Institution  had  a  war  record  of 
which  it  was  very  proud;  many  of  the  effective  inventions 
produced  during  that  period  emanated  from  its  members.  The 
toast  of  "  The  Mayor  and  Corporation  of  Cheltenham  "  was 
proposed  by  Mr.  A.  C.  MacWhirter  and  responded  to  by  the 
M.woE,  who,  in  the  course  of  a  very  graceful  speech,  said 
how  pleased  .she  was  to  welcome  members  of  the  Western 
Centre  to  Cheltenham.  She  congratulated  the  Institution  on 
two  points — the  granting  of  the  Royal  Charter  and  the  attain- 
ment of  its  jubilee,  and  the  Western  Centre  on  the  inclusion 
of  ladies  for  the  first  time  in  its  annual  summer  meeting. 

Mr.  W.  A.  Ch.amex  submitted  the  toast  of  "  The  Visitors 
and  Ladies,"  which  was  responded  to  by  Mr.  .\.  S.  Barn.*hii 


Sale  of  White  City. — Tlie  propriolors,  Shepherd's  Bush 
Exhiltition,  Ltd..  announce  that  tin'  100  acres  of  exhibition 
ground,  with  buildings,  is  offered  for  «ale  by  private  tr«aty. 


The  I.E.E.  Wksthk.n  Ck.ntre  at  Chki.tknham. 


(chairman  of  the  North- Western  Centre),  who  stated  that  lii.* 
Centre  could  boast  of  two  lady  members,  both  of  whom 
attended  their  meetings  and  sometimes  spoke. 

After  luncheon  a  visit  was  paid  to  the  works  of  the  Erinoid 
Co..  at  Stroud,  the  route  taken  by  the  charabancs  being  via 
Leckhampton.  Birdlip.  Cranham  Woods,  and  Painswick.  The 
process  of  manufacture  of  "  Erinoid  "  was  a  source  of  great 
interest,  esiiecially  as  it  is  a,n  industry  captured  from  the 
Germans,  and  therefine  new  to  most  i>eople.  The  spacious 
premises  and  its  complete  plant  and  equipment  was  a  sur- 
prise, and  quite  in  keeping  with  its  beautiful  surround- 
ings. The  return  journey  was  made  via,  the  Slad  Valley  to 
Birdlip.  where  tea  was  partaken  of.  .\  hearty  vote  of  thanks 
was  accorded  to  Mrs.  Corson  and  Messrs.  Corson.  Bache. 
Hood.  Nairn.  Langdon.  Ostler  and  .Mlam.  the  Sub-Committee 
responsible  for  the  working  out  of  the  details  which  ensureil 
such  an  enjoyable  outing  to  all  those  who  participated.  From 
Birdlip  the  jouiney  was  made  back  to  Gloucester,  wheiv  some 
members  returned  by  the  earlier  trains  to  Bristol  and  South 
Wales,  the  remainder  of  the  party  paying  a  much  appreciateil 
visit  to  the  cathedral. 

During  luncheon  the  a.nnual  meeting  was  held,  the  busines*! 
of  which  comprised  two  items  only.  The  declaration  of  the 
ballot  for  new  members  of  the  Conunitteo  showed  that 
Messrs.  He.ath.  Kogers.  Sully  and  Fidoe  were  "  placed." 
Heaity  votes  of  thanks  were  accorded  the  South  Wales  Insti- 
tute of  Engineers  and  the  governors  of  the  Merch;uit  Ven- 
turers' Technical  College.  Bristol,  for  the  use  of  meeting 
rooms  during  the  past  session. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND    PLANT. 

Heatltrs  are  iniited  to  submit  particulars  of  new  or  iviproved  derices  and  apparatus,  which  will  be  published 
if  conxxdtred  of  mfficient  interest. 


The  Brolt  Neon  Spark  Gauge. 

Correct  iguitiou  is  an  essential  factor  to  the  eatisfactory 
working  of  all  types  of  automatic  aud  aero  eugines.  Until 
comparatively  recently  there  was  no  instrument  available  for 
testing  the  state  of  operation  of  a  sparking  plug  under  normal 
workms  conditions,  but  the  Brolt  neon  spark  gauge  has  been 
tiesigned  lor  this  purpose. 

The  gauge— without  "  short-circuiting  "  or  any  other  pro- 
cess hable  to  impair  the  efficiency  of  the  magneto— utilises 
a  very  small  amount  of  its  energy  to  produce  a  luminous  dis- 
charge of  sufficient  colour  value  to  demonstrate,  by  day  or 
night,  the  precise  condition  of  the  sparking  plugs.  The 
bright  red  glow  is  obtained  by  an  electrical  discharge  through 
a  tube   containing   neon   gas. 

'The   Brolt  gauge,   fig.   1,'  consists  of   four  components  :  — 

The  ebonite  container  is  a  moulded  tube  of  high  insulating 
capacity,  having  an  aperture  through  which  the  luminous  dis- 
chargecan  be  seen.  The  neon  tulie  is  about  i^  in.  long  and 
J  in.  diameter,  and  is  somewhat  constricted  in  the  centre  in 
order  to  increase  the  brilliancy  of  the  discharge.  Nickel  elec- 
trcKles  are  sealed  in  at  either  end,  and  to  each  is  attached  a  con- 
necting wire. 

The  steel  wool  at  each  end  of  the  tube  serves  a  dual  pur- 
pose; it  forms  a  resilient  packing  for  fixing  the  neon  tube 
into  the  ebonite  container,  and  is  the  conducting  medium  by 
which  the  current  is  conveyed  through  the  electrodes.  A 
brass  cap  secures  the  tube  in  position,  and  forms  the  contact 
base  of  the  spark  gauge. 

When  the  cap  of  the  gauge  is  brought  into  contact  with 
tlie  sparking  plug  it  is  influenced  by  the  oscillatory  discharge 


Fig.  1.— Sectional  View  of  Neon  Sp.ark  Gauge. 

from  the  magneto  whenever  a  spark  passes  in  the  ordinary 
course  of  ignition.  A  minute  amount  of  energy  passes  through 
the  neon  tube  and  from  thence  to  the  ebonite  case  and  through 
the  hand  of  the  operator  to  earth.  In  effect,  therefore,  the 
appliance  resembles  a  miniature  condenser  in  its  method  of 
operation.  At  the  normal  working  the  potential  of  the  plug 
is  sufficient  to  cause  a  red  flash,  and  the  rate  and  evenness 
of  tiring  can  thus  be  observed.  Should  the  plug  have  become 
'■  fouled  "  or  carbonised,  or  alternatively,  if  the  points  are 
too  close,  the  potential  is  immediately  reduced  (either  be- 
cause of  leakage  or  insufficient  gap)  and  the  neon  tube  will 
in  these  circumstances  only  flash  feebly  or  intenuittently. 
If  the  points  are  too  far  apart  (i.e.,  too  large  a  spark  gap)  the 
potential  is  rai.sed  and  the  flash  will  become  lurid  in  colour. 
Thus  the  motorist  is  enabled  to  visualise  the  spark  operation 
from  his  plugs  while  the  engine  is  still  running. 

The  gauge  may  also  be  used  for  testing  the  continuity  of 
the  electrical  circuit,  and  for  locating  any  leakage  which  may 
occur  in  connection  with  the  h.p.  leads  by  simply  placing  the 
gauge  along  the  outer  covering. 

The  neon'  gauges  are  being  manufactured  for  Messrs. 
BiiOLT.  Ltd.,  of  Rood  End  Road.  Oldbury,  in  large  quanti- 
ties by  Messrs.  Siemens  Brothehs  tt  Co.,  at  their  Dalston 
lamp  works. 

The  "  Utility  "  Toaster-Fire. 

A  triple-purpose  electric  fire  has  recently  been  put  upon  the 
market  by  ElkctricaI;  Utilities,  Ltd.,  1-3,  Shelgate  Road, 
S.W.ll.    it  consists  of  zig-zag  spiral  elements  mounted  in  a 


Fio.  2. — ^Thb  ■■  Utility  "  Toasteb-Fire. 

rectangular  aluminium  frame  upon  an  enamelled  cast-iron 
base,  a  polished  aluminium  reflector,  and  a  wire  frame  which 
fits  over  the   element     frame    as   shown     in    the    illustration 


(fig.  2).  Without  the  wire  frame  the  device  can  be  used  as 
a  radiator,  the  reflector  being  placed  in  position  behind  the 
elements.  The  frame  converts  it  into  a  toaster,  and.  if  de- 
sired, the  heater  can  be  laid  flat,  resting  upon  a  foot  forming 
a  part  of  the  reflector  for  the  purpose  of  boiling  a  kettle.  The 
loading  is  only  550  W.  suitable  for  various  voltages,  and 
two  yards  of  flex,  with  an  adaptor  are  provided. 

The  "  Lawrence  "   Heater=Softener. 

The  Lawrence  Tatent  Water  Softener  and  Sterilizer  Co., 
Ltd.,  Parliament  Mansions.  Victoria  Street,  S.W.l,  has  pro- 
duced an  apparatus  which  combines  in  one  plant  the  pro- 
cesses of  softening  and  heating  boiler  feed-water.  This  appli- 
ance removes  the  carbonate  hardness  from  the  water  and  at 
the  same  time  raises  the  temperature  to  alxiut  '210  deg.  P. 
The  illustration  (fig.  3)  shows  the  arrangement,  and  tha 
action  is  briefly  as  follows  : — Hard  cold  water  is  admitted  by  a 


Fig.   3. — The   "  Lawrence  "  Heater-Softener 


control  valve  and  is  divided  into  fine  streams  by  special  per 
forated  water-locked  trays  and  "  locator  "  plates.  Kxhauat 
steam  enters  a  self-contained  steam  cleaner  and  is  specially  dis- 
tributed .so  as  to  obtain  an  intimate  admixture  of  steam  and 
water.  'Jlie  lower  part  of  the  heater  acts  as  a  settling  tank 
from  which  the  hot  softened  water  is  delivered  into  a  storage 
tank,  or  directly,  by  pump,  into  the  boiler.  The  deposit  is 
collected  on  the  "  locator  "  plates,  which  are  easily  removable 
for  cleaning  without  dismantling  the  apparatus.  A  special 
pattern  has  been  designed  for  utilising  exhaust  heat  from 
gas  and  oil  engines  instead  of  steam. 

The    "  Chad  "   Wireless    Battery. 

Messrs.  Fuller's  United  Electric  Works,  IjTD.,  Woodland 
Works.  Chadwell  Heath,  E.,  have  produced  a  special  type  of 
battery  for  energising  the  anode  circuits  nf  thermionic  valves 


Fig.  4.— The  "  Chad  "  Wireless 
Battery— Single  Cell. 


tiG.  5.^Ebonite 
Container. 


for  wireless  reception  purposes.  This  con.sists  of  eight  cells, 
similar  to  that  illustrated  in  fig.  4.  connected  together  in  series. 
'These  cells  have  a  very  high  internal  resistance,  enabling  them 
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to  reniaiu  uniLsed  for  long  periods  witliciut  deterioration.  Tlic 
electrodes  are  encased  in  an  ebonite  container  (fig.  5),  si-iuriiig 
imniuuity  from  leakage  Irom  one  cell  to  another.  'Hie  as.sciii- 
l)led  battery  measures  only  '6i  in.  by  'i  in.  by  '2i  in.,  and  has 
an  e.m.l'.  of  12  V.  Tlie  normal  rate  at  which  current  is  taken 
I  loin  the  battery  is  about  3  mA;  it  is  therefore  reoomniendcd 
that,  whim  possible,  but  particularly  when  two  or  more  valves 
are  used  in  "  cascade,"  S(.!ts  of  batterie.s  .■ihould  be  eonnected 
up  in  parallel  to  ensure  more  economical  working. 


ELECTRICITY     AND     SANITARIANS. 


Ik  there  is  any  particular  function  in  connection  with  the 
electricity  supply  mdustry  which  Mr.  C.  H.  Wordingham  has 
not  exercised  at  some  time  or  other,  it  would  be  interestmg 
to  hear  of  it. 

Kecently  his  attention  has  been  directed  a  good  deal  to- 
wards the  commercial  aspect  of  the  business,  and  he  has  not 
found  it  impossible  to  combine  with  the  work  of  plannmg 
power  stations,  the  no  less  necessary  thought  and  mitiative 
required  to  create  new  markets  for  their  output. 

At  the  instigation  of  an  organisation  with  which  we  are 
all  familiar  Mr.  Wordingham  addi-essed  the  Conference  of 
the  Royal  Sanitary  Institute  recently  held  at  Bournemouth 
in  a  most  interesting  manner.  It  appears  from  examination 
of  the  papers  issued  by  tliis  influential  body  that  the  Bourne- 
mouth meeting  was  the  33rd  in  its  history,  and  one  may 
safely  hazard  a  guess  that  it  was  the  first  at  which  the  im- 
portant relation  between  electricity  and  health  had  received 
attention. 

Mr.  Wordingham.  who  entitled  his  paper  "  The  Brighten- 
ing of  the  Home  and  the  Lightening  of  Domestic  Labour  by 
Electrical  Means."  covered  rapidly  and  clearly  the  principal 
applications  of  electricity  to  domestic  work,  and  put  before 
the  meeting  a  few  pertinent  considerations  which  should  by 
now  have  been  made  commonplaces  in  the  public  mind  by 
those  interested   in  the   progress  of   the   industry. 

The  speaker  pointed  out  with  regard  to  electric  lighting 
that  the  price  of  the  kWh  was  hardly  worthy  of  considera- 
tion, its  incidental  .savings  and  advantages  laeing  so  great 
that  it  was  practically  a  gift.  He  drew  particular  attention 
to  the  relation  between  electric  heat  and  power  in  the  home_ 
and  the  still  diminishing  supply  of  domestic  service  avail- 
able in  most  places,  showing  how  electricity  helped  in  the 
difficult  position  caused  by  the  shortage  of  servants,  and 
might  even  go  a  long  way  to  remedy  that  shortage  by  making 
them  more  comfortable  in  their  work  and  giving  them  a 
feeling  of  increased  status  by  removing  drudgery  and  placing 
in  their  hands  tools  much  .superior  to  those  to  which  they  had 
been  accustomed.  He  recommended  the  architect  to  consult 
with  the  electrical  engineer,  and  everybody  interested  in  the 
production  and  maintenance  of  homes  and  their  equipment  to 
consult  with  the   "  Housewife." 

Mr.  Wordingham  is  evidently  seized  with  the  urgent  neces- 
sity for  providing  the  more  expen.sive  pieces  of  electrical  ap- 
paratus on  hire  or  hire-p^urchase  terms,  and  goes  .so  far  as 
to  .say  that  the  time  is  ripe  for  the  formation  of  well-financed 
companies  to  carry  on  this  work,  as  is  already  done  with 
many  other  home  appliances  desirable  to  everyone,  but  under 
present  conditions  difficult  to  pay  for  outright.  Companies 
handling  a  big  hiring  business  would  be  in  a  very  strong 
position  with  regard  to  buying  apparatus  and  standardis- 
ing it. 

The  speaker,  in  concluding,  referred  to  the  necessity  of 
simpler  tariffs,  ea.sily  understandable  and  designed  to  encour- 
age the  wider  use  of  electricity. 

In  the  discussion  whicli  has  taken  place  in  one  of  our 
leading  daily  papers  with  regard  to  the  troubles  of  the  gas 
consumer  the  leader  writer  remarks  that :  "  The  electricity 
meter  still  talks  plain  English  " — this  really  may  be  taken  as 
a  motto  for  the  framer  of  electricity  t.iriffs.  Many  have  al- 
ready lost  opportunities  by  putting  forward  charges,  prob- 
ably just  and  scientific,  but  too  complex  in  detail  and  also  by 
omitting  to  advertise  their  .service  or  take  the  public  into 
their  confidence  as  they  should  have  done. 

It  is  reported  that  the  discussion  following  Mr.  Wording- 
ham's  paper  was  something  more  than  liri.-ik  and  that  the 
disgruntled  ones  received  from  the  author  .something  almost 
more  than  plain  speaking.  One  can  only  feel  grat.eful  to  a 
Ini.sy  man  for  taking  the  trouble  to  do  this  valuable  work. 
Tn  the  electrical  industry  there  is  no  de.sire.  and  never  has 
been  any  desire,  to  take  unfair  advantage  of  powerful  and 
Valuable  rival  services,  but  theie  have  been  examples,  by  no 
means  universal,  where  distinctly  unfair  tacti<>s  have  been 
adopted  to  belittle  the  possibilities  of  electricity;  in  fact,  the 
advertising  of  some  of  its  competitors  consists  more  in  des- 
cribing the  alleged  inefficiencies  of  electricity  than  in  praising 
their. own  commodities. 

Only  recently  circulars  have  come  info  our  hands  intended 
to  push  the  claims  of  various  kinds  of  .solid  fuel,  or  the  af>- 
paratus_  for  con.suming  them,  and  apparentlv  tlie  writers  of 
the.se  circulars  could  find  no  bett<>r  argument  than  to  draw 
comparisons  between  the  costs  of  various  kinds  of  fire  burning 


raw  fuel  and  the  co.it  of  Uttiug  electric  btoveb  lor  iO  or  JJ 
hours  a  day  at  prices  per  kWh  which  would  almost  mak-; 
them  impossible  for  the  briefest  and  most  occasional  \'.ork. 

If  competing  methods  of  heating,  lighting  and  cooking  re- 
quiie  to  be  pushed  by  comparisons  with  electricity  at  late.-i 
and  for  a  manner  of  use  which  uo  imue  perbou  would  adopt, 
it  is  pretty  obvious  that  some  of  our  counjetitors  are  viewing 
the  progress  of  this  industry  with  very  great  alarm. 

An  interesting  impression  which  one  carried  away  from 
this  meeting  is  the  n'ceptivity  of  the  medical  man  with  re- 
gard to  electricity— it  was  obvious  in  the  discushion  that  little 
enough  had  been  done  to  assist  the  doctor  to  understand 
wh;it  electricity  can  do  in  the  home  and  liow  questions  of 
coKt  and  correct  method  of  use  affect  it.  At  the  same  time 
it  is  obvious  that  the  medical  man  is  looking  forward  eagerly 
to  thi^  wider  u.se  of  electric  power  and  will  welcome  informa- 
tion and  a.s.si»taiice  from  supply  engineers  and  majoufacturers. 

In  kxjking  through  the  local  papers  .some  difficulty  was 
found  in  discovering  any  reference  to  this  particular  meeting, 
and  to  the  lively  discu.ssion  arising  from  it,  although  much 
space  was  given  to  the  Conference  geneiallv  and  to  most  of 
the  subjects  dealt  with — it  is  true  that  in  one  column  the 
title  of  the  paper  was  printed  with  the  i;\eeption  of  the 
words  "  by  electrical  means,"  but  beyond  tliat  the  only  item 
in  the  local  journal  turning  one's  attention  to  electricity  wa.« 
the  frequent  reproduction  of  an  advertisement  refen'ing  Ut 
the  pure  air  of  Bournemouth  which,  apparently,  is  not  so 
much  due  to  the  sea  and  to  the  pine  trees  as  to  the  us*-  of  gas; 
this  advertisement  carried  a  statement  that  in  the  town  there 
are  .50,000  gas  fires  and  30,000  cookers  operated  by  the  same 
medium,  so  that  there  really  seems  to  be  quite  a  little  busi- 
ness in  front  of  the  Bournemouth  electricity  supply  under- 
taking, and  it  would  be  rather  interesting  to  have  a  glimp.se 
of  the  electrical  position  of  Bournemouth  at  the  time  when 
the  Royal  Sanitary  Institute  is  due  to  hold  its  Conference 
there  once  more. 

It  is  obvious  that  conventions  of  this  kind  offer  a  mast 
valuable  opportunity  to  the  electrical  industry— it  is  possible 
in  nearly  all  cases  to  put  forward  papers  of  interest  and  give 
information,  quit*>  ap.irt  from  any  advertising,  which  is  wel- 
comed gladly  by  the  mixed   bodies  attending  such  meetings. 

In  connection  with  the  Congress  a  small  exhibition  was 
held,  and  here  again  electricity  was  quite  well  represented,  a 
good  display  being  put  up  by  the  local  elec*ric.ity  supply- 
undertaking,  and  also  by  Messrs.  Hoover,  Rawlplug,  and  tlie 
Electric  .\ppliance  Co.,  Ltd.,  of  Bournemouth. 


REVIEWS. 

Tlie  Beama  Technical  Cable  Code.    Imperial  4to  (15  x  11  in.); 
■206  pp.    London  :  The  British  Electrical  and  Allied  Manu- 
facturers' A.ssociation.     Price  £'.5  .5s.  net;  packing,  postage 
extra ;  inland  'is.  (id. ;  foreign  .5s. 
Notwithstanding    the    large    number    of     telegraph    codes 
already  on  the  market,   there  is  still  room  for  a  more  com- 
plete technical    code.      Hitherto   it   has   been    customary    for 
firms,  whether  manufacturers  or  merchants,  to  compile  codes 
to  meet   their  own   particular  requirements,  and  there  is  no 
question  that  these  private  codes,   adapted  as  they  are   to  a 
particular  firm's  specialities,  and  method  of  transacting  bu.si- 
ness,  will  continue  to  be  used.      The  British  Electrical  and 
Allied     Manufacturers'     Association,    in     catering     for     its 
members,  among  whom  are  manufacturers  in  every  branch  of 
the  electrical  and  engineering  trades,  has  endeavoured  to  pro- 
duce a  work  which  will  not  only  standardise  the  private  codes 
of  its  members,   but  will  be  also  available  for    those    other 
firms  which  feel  the  want  of  a  special  technical  and  engineer- 
ing code. 

The  Beama  Cable  Code  is  beautifully  printed  on  strong 
paper,  and  bound  in  a  Kalamazoo  loose-leaf  binder,  with  the 
advantage  that  subscribers  may  insert  fresh  sections  as  they 
are  published.  Its  contents  have  been  compiled  by  Mr.  John 
F.  Shipley,  M.I.E.E..  who  has  had  the  assistance  of  the 
technical  and  commercial  specialists  connected  with  the  firms 
in  the  .Association,  and  this  is  itself  a  guarantee  that  the  sub- 
ject matter  is  reliable  and  complete.  The  phra.ses  employed 
in  the  biwk  are  such  as  are  frequently  used  in  cabling  in- 
quiries, tenders  and  contracts,  and  they  have  been  made  as 
comprehensive  as  possible,  and  should  meet  the  wants  of  the 
engineering  trade.  There  are  one  or  two  errors  in  coding  iii 
Examples  8  and  9. 

The  Beama  Cable  Code  is  divided  into  96  sections,  eacli 
having  an  indicator,  consisting  of  two  letters  ranging  from 
AC  to  YR.  Every  section  is  carried  out  in  a  numl>er  of 
appropriate  items,  or  tables  of  details,  making  each  section 
complete  in  itself.  Four  of  these  sections  consist  of  EP.  coui- 
mercial  phra«>.s  (general  engineering);  ER,  commercial 
phrases  (details);  ES,  miscellaneous  phrase.s;  ET.  f<v-hnical 
phrases:  '26  deal  with  figures— quantities,  prices,  and  the 
like;  and  the  remaining  60  sections  are  devoted  to  technical 
and  electrical  engineering  matters,  including  accessories, 
batteries,  condensers,  cooling  water  apparatus,  dynamos  ami 
motors,  Diesel  engines,  gas  and  oil  engines,  steam  engines 
(high  speed  and  low  speed),  heating  and  cooking  apparatus. 
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industrial  instruments,  scient.tic  and  teU-raphic  instruments, 
meters  centrifugal  pumps,  rotary  converters,  switch  gear, 
Sar^foVme."       tiTrbines,     turbo-generators,     boilers,     cranes, 

va^r  t  rbmes,  electnc  vehicles,  a.r  compressors,  electric 
furnaces    lifts,   hvclraulic   pipe  hues,   electnc   traction    (cars, 

ocomotives  and  permanent  way),  transmission  lines,  cables 
l^ps  and  a  number  of  small  apparatus,  l-rom  this  list  it 
wm  be  sTen  that  the  claim  made  m  the  introductory  chapter 
il  u^^iti^d  viz.,  •■  that  the  code  should  enable  the  exiwrt 
memblrsof  the  Association  to  telegraph  practically  every- 
t^u igTrising  in  the  ordinary  course  of  their  highly-technical 
business,  even  tp  the  extent  of  telegraphing  a  whole  specifi- 

'^The  Belmf 'code  is  based  upon  the  well-known  lettered 
table  system;  that  is  to  say,  the  subject  matter  is  suitably 
arranged  in  sections,  each  section  contaimng  a  fiuence  of 
appropriate  t;ibles  relating  to  the  subject  ot  the  sec- 
tion Each  section  is  provided  with  a  two-'etter  md  ca  or 
AC  \D  \F  &c.  Similarlv,  each  detail  in  the  item  ta.bles 
bea'rs"  code' letters.  To  code  a  message  the  two  letters  indicat- 
ing the  section  are  first  taken,  and  to  these  are  added  lette  . 
obtained  from  one  detail  in  each  of  the  Item  Tables  of  the 
Ltion  indicated.  The  code  letters  are  then  formed  into  the 
usual  ten-letter  code-words,  which,  in  the  Beama  Code  consist 
of  five  two-letter  vowel-consonant  syllables.  .  , 

In  theory  the  svstem  described  appears  both  .simple  and 
economical;  in  pr'actice,  however,  several  disadvantages  pre- 
!^nt  themselves  and  affect  the  simplicity  and  safety  ot  the 
.Astern  XLe  pretentious  codes  based  on  this  system  have  been 
published,  but  have  met  with  poor  success,  P^of  bl>  o«in 
to  the  difficulty  of  finding  phrases  when  arranged  m  tabulai 
form  the  fact  that  a  check  is  necessary  when  employing  built- 
up  code  words,  and  the  added  comphcation  as  compared  with 
the  use  of  self-checking  live-letter  code  words.  Had  hve- 
letter  code  words  been  made  use  of  m  the  Beama  Code  the 
abTes  then  would  have  had  figure  instead  of  letter  indicators. 
The  Beama  CcfUe  contains  a  most  valuable  amount  of  skil- 
fully-arranged technical  matter  not  hitherto  to  be  found  in  a 
pubHshed  code,  and  a  good  index  is  provided  to  facilitate  the 
finding  of  the  matter  required.  Further,  as  the  code  caters 
for  the  highh-  technical  trade  of  engineering,,  it  will  doubtless 
be  used  hv  trained  men,  and  not  by  the  ordinary  cable  cWk 
This  is  in 'its  favour,  but  even  a  qualified  engineer  wil  fand  it 
^mewhat  of  a  task  to  have  to  conform  to  the  '2o  rules  which  are 
«^Sueht  to  be  necessary  for  coding  and  decodmg  messages. 
\bout  half  of  these  rules  refer  to  the  use  of  ciphers  for  modi- 
fving  the  method  of  coding.  Generally,  the  procedure  is  as 
alreldv  described.  i;z..  a  two-letter  indicator  denoting  the 
section  i,  taken,  to  which  are  added  the  necessary  code  letteis 
of  the  details  from  each  Item  Table.  Should  it  be  requu^d 
to  omit  a  detail  from  any  Item  Table  then  one  of  the  Pass 
Ciphers"  A,  B,  -AB,  or  AH  is  coded  to  denote  this.  It  is, 
however  often  desirable  to  take  two  or  more  details  from  the 
same  Item  Table,  and  for  this  purpose  a  Eepeating  Cipher 
AX"  or  a  "Double  Repeating  Cipher  Oil"  is  provided. 
Having  once  used  the  AX  or  the  OH  Cipher  it  becomes 
necessarv  to  indicate  in  the  message  that  the  repetitions  cease, 
and  for"  this  purpose  the  "  Stop  Repeating  Cipher  EX  is 
required.  Again,  to  gain  economy,  it  may  be  desirable  to 
pass  from  one  Item  Table  to  another  Item  1  able  in  the  same 
.lection.  To  accomplish  this  the  "  Bridge  Cipher  LX  must 
be  emploved.  Further,  it  may  be  necessary  to  interpolate  a 
maker's  code  word,  or  a  sentence  from  another  ^odf.  jvben 
the  "  Private  Code  Cipher  IH,"  or  the  Code  Switch  Cipher 
IX"  is  required.  Should  the  mess;ige  then  continue  from 
the  Beama  Code  this  must  be  indicated  by  the  use  of  the 
"Code-Return  Cipher  EH,"  and  .so  on  The  following 
example,  taken  from  the  code,  shows  that  great  care  is 
necessary  in  coding  and  decoding  when  the  modifying  ciphers 
are   employed:  — 

Example  12. 

YP     water  turbines  (detailed). 
(Q2). 
Item  14. 


Index  cipher 
Bridge  cipher 

Q2        .         .  . 
Repeating  cipher 

Item  14 

Item  15 
Item  14 
Item  15 
Item  14 
Item  15 

Stop-section  cipher 
Index  cipher 
Item  1 

Repeating  cipher 
Item  2 
Item   2 

Stop-section   cipher 
Index  cipher 
Bridge  cipher 
Q2 

Item  17 
Item  Ifi 


UX 

AV 

OH 

O 


ucket  separate  from  impulse 
wheel. 

J    of  ca.st  steel  plates,  steel  blades. 
E    alternatively. 
(■;    material  of  wlwel.  cast  steel, 
(pass). 
material  of  buckets. 


A 

N 

OX 

AK 

ATi 

AX 

AW 

EC 

OX 

YP 

UX 

AZ 

A 

K 


aluminium  bronza. 
delta   bronze. 

(water  tiirbines). 


Item  IG. 
(pass). 
two  wheels,  two  jets  each. 

It  will  he  observed  that  the  modifying  ciphers  are  most  use- 
ful, if  indeed  not  indispensable,  in  letter  table  codes;  but 
they  greatly  complicate  the  work    of    coding    and    decoding 


messages  and,  to  some  degree,  affect  the  most  important  ques- 
tion of  ail,  viz.,  safety. 

In  all  codes,  and  particularly  in  those  in  which  the  subject 
matter  or  meaning  of  the  message  is  dependent  uptm  the  pre- 
ceding code  word  or  indicator,  it  is  most  desirable — nay, 
necessary — that  each  code  word  should  have  some  safe  method 
of  check  upon  the  accuracy  of  the  code  words  received.  There 
are  two  reasons  for  the  preference  shown  for  five-letter  code 
words;  they  are  simple  in  use.  and  having  a  two- letter 
difference  in  five,  if  properly  selected,  they  are  reasonably  .safe. 
In  the  introductory  chapter  it  is  truly  stat-ed  that  "  few  cables 
arrive  without  mutilation."  These  mutilations  or  errors,  for" 
the  most  part,  are  caused  by  the  changing,  or  dropping,  of  a 
dot  or  dash,  or  by  faulty  spacing  in  the  Morse  signals,  in 
transit.  In  code  words  built  up  from  tables,  practically  every 
combination  of  letters  ia  employed,  notwithstanding  that  many 
of  them  are  dangerously  alike,  and  they  therefore  hold  out 
many  possibilities  of  error  from  the  causes  enumerated. 
For  instance,  AB  may  be  received  as  AC,  AD,  AH,  AS,  AX, 
AZ.  EB,  IB,  or  UB;  AC  easily  becomes  .\B,  AF,  AK.  AR,  AY, 
E.C,  IC,  or  UC ;  and  so  on  throughout  the  whole  of  the  vowel- 
consonant  syllables.  Should  such  mutilations  occur,  and  they 
frequently  do,  unless  there  is  some  method  of  detection  it  is 
obvious  that  a  code  word — or  may  be  the  whole  of  the  follow- 
ing code  words — would  be  wrongly  interpreted  with  disas- 
trous consequences.  At  any  rate,  a  prudent  user  of  the 
Beama  Cable  Code  would  insist  upon  using  a  check  for  test- 
ing the  accuracy  of  all  code  words  received.  .\  check  system 
is  provided  for  this  purpose,  but  it  is  not  suggested  that  its 
use  is  imperative,  because  a  Check  Indicator  YX  is  provided 
to  show  when  message  is  subjected  to  a  check.  Here,  again, 
YX  when  telegraphed  is  liable  to  be  received  as  YD,  and  YD 
is  the  indicator  of  the  section  for  electric  traction.  As  the 
same  vowel-consonant  letters  are  employed  as  section  indi- 
cators for  the  code  letters  of  details  and  for  the  modifying 
indicators,  all  of  which  are  subject  to  mutilation,  as  already 
shown,  it  would  appear  that  the  checking  device  should  be 
insisted  upon  in  all  messages.  Here  we  see  a  disadvantage 
of  the  letter  table  system,  for  not  only  does  a  system  of  check- 
ing introduce  its  own  complications  but,  in  the  Beama  Code,  it 
also  reduces  the  economy  at  once  by  20  per  cent.  There  is  a 
known  and  simple  method  of  checking  in  existence  which 
would  dispense  with  the  check  indicator  YX,  and  would  take 
nothing  whatever  from  the  economy  of  the  code  wDrds,     The 


following  example  from  the  code  will  explain  the 
employing  the  Beama  Check  :  — 

EX.^MPLE  13. 


ethod  (.1 


Index  cipher 
Item  1 
Item  6 

Item  7 
Item  S 


Stop-section   npher 
Index  ciphi^r 
Item   1 
Item  2 
Item  13 
Item  4 


Item  5 
Item  1 
Item  3 
Item  4 
Item  5 
Item  C, 
Item  7 
Q2 
Item  8 

Item  9 
Item  10 
Item  11 
Q2 
Item  12 

Q2 

Item  13 
Item  14 
Item  15 
Item  IC. 


Q2 

Item  17 

Repeating  cipher 
Item  18 
Item  18 


EP     (cninniercial  phrases). 

AC     (go  direct  to  item  ti). 

AK ,  quote  by  telegram  price  and 
delivery  for. 

AC     one. 

EB  delivered  to  .site  and  erected,  in- 
cluding all  foundation  work, 
hut  exclndiiig  import  Customs 
duties. 

(cooling  towers), 
natural  draught  type, 
principle  left  to  you. 
chimney   construction, 
water      capacity       in       inipeiial 
gallons  per  hour. 

(Qi). 

from  Items  3.   I  and  ■>  onh  ) 


OX 

IM 

O 

D 

AB 

1 

C 

AD 

EJ 

AC 

AC 

E 

0 

YP 

I 

B 

E 

G 

ON 

AC 

U8 

AK 

A 

a 

AC 

EB' 
AB 
AX 
EG 
AD 


(rea 
20  I 
01)   >    2(K\(I00. 
Utf  ) 

average    inlet    teiiipiMaluie. 
in  degrees  F.   (Q2). 
95     ' 

to  be  cooled  to  lowi'st  ei'onoinic 
pressure. 

(pass). 

average  air  temperature. 

in  degrees  F.   (Q2). 

60. 

relative    humiditv    in    per   cent. 

(Q2). 
80. 

shape  of  conlei',  ici-t;nigliliir. 

(pass). 

(pass). 

height  of  water  inlet  above  tank 
top  in  feet   (Q2). 

20. 

(pass). 


include. 

all  bolts,  nuts,  screws  and  rivets 
for  re-erection  on  site. 

Stop-section  cipher      OX    

(i)  Prefix  t)ie  check  cipher  Y  X  to  the  message  to  .show  that 
)(  is  to  be  checked  ;  it  will  then  read  thus  :  — 

YXEPACAKACEBOXIMODAFIC 

ADEJACACEGYPIBEGONAC 

USAKABACEFABAXEGADOX 
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(ii)  Split  the  message  into  8-lotter  segments,  tlius  : 
YXEPACAK    ACEBOXIM    ODAFICAD   EJACACEG 
YPIBEGON  ACUSAKAB  ACEFABAX  EfiADOX. 
(iii)  Take  from  Schednle  1  the  numerical  vahie  of  each  of 
the  four  syllables  of  a   segment,   double   the  total   numerical 
value  of  each  four  syllables,  and  draw  its  value  cipher  from 
Schedule  'A     The  following  will  be  the  result :  — 


YX    EP 

AG 

AK 

(Value  cipher) 

1        5 

•2 

K 

JH. 

16  X  2 

3;', 

OJ 

AC    EB 

OX 

IM 

■2       3 

6 

5 

It). 

16  X  -2 

32 

OJ 

OD    AP 

10 

AD 

9       4 

6 

3 

'22. 

'22  X  2 

44 

ITB 

EJ    AC 

AG 

EG 

9        '2 

■2 

7 

■J^). 

•30  X  2 

40 

()W 

yp  IB 

E<; 

ON 

4        5 

7 

8 

•24. 

•24   X  2 

4.S 

UF 

AC    US 

AK 

AB 

■2       4 

8 

1 

].-). 

15   X  2 

31) 

OF 

AC    EP 

AB 

AX 

■2        6 

1 

9 

18. 

18  X  2 

36 

OR 

EG    AD 

OX 

7        3 

t; 

16. 

16  X  2 

32 

OJ 

(iv)  Add  these  value-cipher.s  to  the  corresponding  8-letter 
segments  and  thus  eomr>ose  lO-letter  words. 

YXEPACAKOJ     ACBBOXIMOJ    ODAFICADUB 

E.JACACEGOW    YPIBEGONUF    ACUSAKABOF 

ACEFABAXOR  EGADOXOJ. 

In  oonclusion,  the  subject  matter  in  the  Beama  Cable  Code, 
as  ah^eady  pointed  out,  is  all  that  could  be  desired  for  the  pur- 
pose intended.  The  system  upon  which  it  is  based,  however, 
is  somewhat  complicated,  and  as  the  meaning  of  a  message 
depends  upon  the  correct  receipt  of  the  indicators  and  modi- 
fying ciphers,  the  employment  of  the  check  should  be  made 
compulsory  in  all  messages.  It  is  possible  so  to  check  mes- 
sages without  the  loss  of  20  per  cent,  economy  necessitated  by 
the  use  of  the  existing  check  svstem. 


LEGAL. 


Electric  Lamp  Globe  Contr.\ct  Dispute. 
In  the  Mayor's  and  City  of  London  Court,  on  July  ■28th,  before 
Judge  Jackson,  Johnsen  &  Jorgensen  Flint  Glass,  Ltd.,  claimed 
d659  against  the  British  &  Allied  Electrical  Agency,  Ltd.,  Ely 
House,  for  white  opal  "  Pixie  "  electric  light  globes  supplied. 
Mr.  Ronald  Smith  appeared  for  the  plaintiffs,  and  Mr.  Mor- 
gan May  for  the  defendants.  Mr.  May  said  he  wanted  to 
take  a  preliminary  point  before  the  case  was  opened.  The 
particulars  of  claim  did  not  disclose  any  cause  of  action.  The 
claim  was  for  goods  sold.  Defendants  wanted  them  for  the 
Daily  Mail  Ideal  Homes  Exhibition,  held  in  February,  and 
asked  plaintiffs  to  supply  a  certain  number  of  globes.  Plain- 
tiffs had  none  in  stock  in  Jji^ndon  at  the  time,  but  they  had 
at  their  disposal  110  gross  of  the  same  globes  in  Sweden. 
Tliat  did  not  quite  meet  defendants'  wishes,  they  wanted  them 
at  once,  and  they  did  not  want  so  many.  They  failed  to  do 
better  elsewhere  and  they  returned  to  the  plaintiffs  and  said 
they  were  willing  to  take  the  110  gross  of  globes.  The  first 
letter  was  sent  on  January  19th,  when  plaintiffs  oft'ered  the 
globes  at  10s.  9d.  ]ie.r  gross.  That  letter  said  "  awaiting  your 
confirmation,  delivery  understood  to  be  within  four  weeks 
here."  Plainl;iffs  cabled  to  Sweden  to  dispatch  the  goods  im- 
mediately, and  they  used  all  their  endeavours  to  get  the  goods 
delivereci  at  once.  Tne  conditions  of  sale  were  that  delivery 
■'^ns  to   be   as   quick    as  possible   without   guarantee   of   any 

■«  cific  time.     Defendants  did  not  send  a  signed  copy  of  the 
iler  as  requested,   and  now   said   that  they   did  not  accept 

iiintiffs'  terms  as  regarded  delivery.      Defendants  wrote  on 
■l)i-uary  2nd  ,ind  said   there  were  very  few   shipments  from 

.iiliuan,  where  the  goods  were,  and  plaintiffs  said  tiey  would 
-iiid  them  from  Gothenburg,  which  they  did.  The  vessel  by 
uhich  they  came  first  broke  her  rudder  and  was  then  ice 
Injund,  and  arrived  on  Fetiniary  •2^2nd  in  London.  The  previous 

ay  defendants  cancelled  the  order,  and  said  that  the  dela.v 
had  occasioned  them  a  loss,  as  they  had  had  to  purchase  else- 
where. That  nas  a  repudiation  before  the  time  specified  for 
ilclivery.  Febmary  21st.  Plaintiffs  refused  to  cancel  the  order 
and  asked  for  the  address  to  which  they  were  to  send  the 
L'orids  and  then  sent  the  defendants  a  dozen  samples  of  the 
Jnbes.  as  the  defendants  intended  to  .sell  them  elsewhere.    In 

I   ss-examination.    Francis   Ellis,    plaintiffs' manager,  admitted 

I  Mving  a  letter  of  January  19th,  which  contained  the  words 
■vithin    four  weeks  from '  the    date    of    'phone   order."    but 

li 'y  did  not  take  any  notice  of  that.     They  never  undertook 

i  deliver  the  goods  definitely  within  four  weeks.  For  the 
'i''l'euce.  Mr.  .\lbert  T.  Pollock,  one  of  the  defendants'  direc- 
;iiis  and  a  bu.ver.   was  called,  and  he  detailed  a  conversation 

vhich,  he  .said,  he  had  with  the  plaintiffs'  witness  Ellis  in 
fixing  up  the  contract.  He  distinctly  UM  the  plaintiffs  that 
it  was  imperative  that  the  goods  should  be  delivered  within 
inur   weeks.      Witness   further  said  that   ho    did   his   best   to 


get  the  plaintiffs  to  deliver  the  goods  withm  four  week.~.  but 
he  did  not  succeed.  He  told  the  plaintiffs  he  did  not  desire 
to  act  strictly  according  to  law,  but  was  prepared  to  assist 
the  plaintiff.s  in  disposing  o^  the  goods  when  they  could  not 
deliver  them  in  time.  Then  Ellis  said  plaintiffs  (Muld  not 
take  any  responsibility  for  them,  but  they  would  store  them 
for  a  period  free  of  rent.  Ellis  said  the  plaintiffs  would  try 
to  dispo.se  of  the  goods  themselves,  and  suggested  that  they 
should  divide  the  loss,  but  that  was  never  agreed  to.  -  Then 
they  received  samples  of  the  bulk. 

In  giving  judgment,  the  Judge  said  it  was  very  hard  on 
the  defendants  that  the  goods  were  not  delivered  in  time  for 
the  exhibition,  but  he  could  not  understand  why  the  defend- 
ants had  bought  bulbs  elsewhere  on  FelDruaxy  IGth.  when 
they  had  given  the  plaintiffs  until  I'Vbruary  21st  in  which  to 
deliver  the  goods.  He  need  not  come  to  a  definite  conclu- 
sion on  the  contract  because,  rightly  or  wrongly,  be  con- 
sidered the  delivery  of  samples  as  delivery  of  part  of  the 
bulk.  Therefore,  judgment  must  be  given  fer  the  plaintiffs 
with  costs. 


NEW     PATENTS     APPLIED     FOR, 

(NOT  YET  PUBLISHED.) 
Compiled  expressly  forjhU  joun.il   by  .Messrs.    "ipFTnx.J 


1922. 


un.il   bv  .Messrs.    "^PFTnK.JoMts,    O'Dti-L 
SlEiHENS,  Chartered  Patent  ARcnts.  285,  Hi^;h  Molborn,   London,  W.C. 


oupling     and    wave-le^gdi    en1tc)i." 


measuring     instruments. 
British 


F.    J.     Studa. 


Edgcumbc 
>n-Houston 


19,468. 
19,478. 
,c."  J. 
19,496. 


19.378.  "^Variable    . 
Julv  14th. 

19.379.  •'  Electrical 
Everett.     July   14th. 

19.380.  "  Lightning       .irresters.' 
(General  Electric  Co.).     July  14th. 

19.381.  ■'  X-ray  apparatus."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).     July  14th. 

19,403.  "  Electricallv-operatcd  apparatus  for  advertising,  &c."  C.  M. 
Drown   and  H.   G.   Cocks.     July  14th. 

19.411.  "Manufacture  of  thermionic  valves,  &c."  H.  St.  J.  de  .\.  Donis- 
ihorpe.     lulv  14th. 

19.427.  *•  Winding  <ievices  for  paying-out  and  winding-in  electric  conduc- 
tors." N.  D.  G.  Robertson,  R.  D.  Stoaell,  and  Wayne  Engiaeering  and 
Equipment    Co.,    Ltd.     July    14th. 

19,430.  "  Manufacture  of  tungsten  powder."  Naamlooze  Vcnnoolschap 
Philips'   Gloeilampenfabrieken.     Julv  14th.     (Holland,    July  20th.   1921.) 

19,443.     "  Priming   electric  batteries."     B.    F.  S.  Baden-Powell.     July  15th. 
19,448.     "  Devices  used   in   electric  wiring   systems."     W.  Osborn.     July  15th. 
Wireless   receivers."     C.    W.   Grein    and   G.   Shaw.     July    15th. 
Apparatus  (or  taking  up  slack  of  flexible  cable  for  electric   irons. 
Collie.     July   lath. 

Electcon-emitting    cathodes    and      preparation     of    same."      British 
-Houston    Co..    Ltd.    July   15th.     (United    State*,  August  Uth.   19-21.) 
19.497.     "  Electric    motor  control."     British   Thomson-Houston  Co..  Ltd..  and 
R.  D.   Given.    July   15th. 

19.526.  "  Electric  condensers."  J.  D.  L.  Bradn'cll  and  E.  A.  Reynolds. 
July   Uth. 

19.527.  "  .Apparatus  for  ascertainin.t;  and  indicating  capacity  of  electric 
accumulator."     P.    J.    Gunibley.     July    i7lh. 

19.528.  "  Sparking  plug  tester."  G.  W.  Humphry  and  E.  R.  Humphry. 
July  17th. 

19.531.  "  Electrophorui  gas  lighter."  E.  Zipyerle.  July  17l>.  (Germany, 
July    15th,    1921.) 

19.532.  "  Couplers  for  electric  tumbler  switches."    E.   Wilcox.    July  17th. 
19,552.     "  Wireless    receiving   sets."    J.    B.    Bignamy   and    H.    R.    -Howling. 

July   17th. 

19,560.  "  Generation  of  electrical  oscillations  by  thermionic  lubes."  L.  G. 
Preston   and   N.  Shuttleworth.     July   17lh. 

19,569.  •*  Vacuum  tubes,  Ti-c,  for  sparking  plug  indicators,  &c.*'  F.  M. 
Denton.     Julv  17th. 

19,579.     "  Electrical    switchboards."     C.    F.    Atkinson.     July   Uth. 

19,581.  "  Process  for  stabilising  detector  and  reinforcing  cflecl  of  elec- 
trolytic cells."     D.   Reichinstcin.     July    17th.     (Germany.   July  19th.  19*1.) 

19,595.     "  Automatic    telephone   svstem,    and    switching    apparatus    therefor." 
(F.  Aldendorfi).     Julv  17lh. 

"Telephone  receivers"     B.    H.    Morphy.     July  17lh. 
"  Ignition    cables."     H.    Baechler.     July    17lh. 
"  Apparatus    for   electrolysis  of  water."    L.    Casale.    July    irth. 
"  Apparatus  for  automatic  connecting  and  disconnecting  of  electrical 
machine  units."    Akt.    Ges.    Brown,    Bovcri    et  Cic.    July   17th.     (Switierland. 
Scpfcmber  10th.    1921.) 

19,632.     "  Control  of  railway   trains."     W.   J.    Underwood.     July   Wth. 

19,635.     "  Electrically-illuminated    signs."    J.    Moiseiwitsch.    July    Wth. 

19,641.     "  Wireless    receivers."     P.    \V.    Baker.     July    l"lh. 

19,672.  "  Distributor  brush  and  brush-holder  for  motor  cars.^'  M.  .M. 
Ward.     July    18th. 

19,687.     "  Five-electrode  thermionic  val»e."    W.  E.  E.    Hare.    July    16th. 

19,696.    "  Electrically-illuminated     signs.    Sic."    J.     Bacon.    July    18lh. 

19.702.  "  Device  for  opening  and  closing  electric  circuits  or  contacts." 
W.   H.    Scott  and  A.  Wyatl.    July  18th.  _ 

19,705.    "  Means    for  connecting  steps   and  sliding  dtwrs   of    traiTKars.   &c. 
S.    Okabc.    July   18th. 

19,70S.  "  Illuminated  sijjn  lamp." 
Teleton  Compagni  ved  W.ihnoe  and  P 
9th.) 

19.720.  "  Electric  heating  apparatus. 
Julv    18th.   1921.) 

1^.722.  "  Internal-combustion  engines 
(General    Electric  Co.).     Julv   18th.  \ 

19,"'39.    "  Warning    signal    for  ships'   telegraphs."    T.    W.    Mair.    July   18th 

19,739.  "  Protective  covering  for  submarine  cables."  Fellen  &  Guilleaum< 
Carlswerk  Akt.  Ges.     July   18th.     (Germany.  July  18lh.   1921.) 

19.742.  "  Printing  telegraph  transmitting  instrument."  E.  C.  R.  -Mark* 
iMorkrum   Co.).    July   18th. 

19.743.  "  Printing  telegraph  receiving  instruments."  E.  C.  R.  M.irks 
(Murkrum    Co.).     Julv  18th. 

19.756.    "  Electric     lamp-holder."     T.     L.     L.     Bradbu 
July  18lh. 
19,758.    '*  Electrically-illuminated  signs.  Ac."    S.  Fisher. 
19.760.    "  Telephone   registers."    J.    Rest.    July   18th. 

19.766.  "Thermionic   tubes."     E.    K.   Hunter.     July  19th 

19.767.  "  Electrical    installations    for    motor  vehicles."     R     B< 
July   19th.     (Germany,  June    13th.) 

19,786.     "  Holders  for  Ihermionic   valves."     A.P.Welch      Jul 
19.795.     "  Overhead     trolleys     for    electric     Irainway*.    \c." 


H.   Ba 
19,597. 
19,600. 
19,617. 
19,6-25. 


Intornalionaltl      Radiotelegrat 
rs.     July   18th.     (Denmark.    Jar 


A.    Beer.    July    18th.    (Switierland. 
British  Thomson-Houston  Co.,  Ltd. 


\1,1  . 


July  ISih 
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IS.WJe.     ■' Dectfic    tlth    light    lamp."     Aktitboiagcl    Birka    Regulator.     July 
l»th.     iSweden,  September  SOth,  1930.) 

19,806.    *'  Filament    reaisunces     for    thermionic      valves  "     A      P       Welch 
July    ISIth 

19,832.    "  Sbait    bearings."    British    Thomson-Houston    Co..    Ltd.     (General 
Electric   toj.     July    iMh. 

ll*.tt>4.     "  i^kvli.c:ill> .operated    mining    plant 

19.^42.    "  Insulating     devices     (or     wireless 
July  19*. 

l:),IJ4;i.     "  Insulating    devices    lor    wireless     installatic 
Jui>     i.^.h. 

19,830.    "Dynamo  electric    machines."     Sir  C.    .A.    Parsons  and    J.   Rose 


W.    A.    Scott.     July    19th. 
stallations."      S.    L.    Forbe' 


S.    L.     Forbes. 


Siemens     Schuckei 


:ing     and     Hardwa 


July   l:«lh. 

19,8(il.    "  Stator-led     alternating-cuirent     machii 
mrkc.     Jul)    19lh.     iGermany,    February  21st.) 

19.868.     "  Electric   power    transmission  systems."    A.  .\1.   Taylor.     Julv  20th. 

19,907.  ••  Automatic  telephone  systems,  Sc."  \V.  D.  Edwards  anti  Relav 
.Automatic  Telephone   Co.,  Ltd.    July  aOth. 

19,91-1.     "  Coin,    4c.,    treed    wireless    apparatus."     E.    C.    Ash.     July   20th. 

19,91«.  "  Electric  advertising,  &c.,  apparatus."  A.  E.  Foxier  aiid  S.  G. 
Higgins  and  C.  T.    Marks.    July  aOth. 

1!>,919.  "  Electric  lamps  lor  kinematographic  apparatus."  Path^  Cinema 
Anciens    Etablisscmcnts    fathi   Freres.       July    20th.       (France,    December    5th, 

19,925.  "  Electric  water  heater."  Electric  Fires,  Ltd.,  and  F.  L.  Newhouse 
and  C.  H.  Smith.     Julv  20th. 

19.913.  "  Electrically-illuminated  signs."  General  Electric  Co.  Ltd.,  and 
W.  C.  C.  Hawlayoe.    July  aOlh. 

19,941.  ".Adjusting  mechanism  [or  electric  lamps."  F.  H.  Morris.  Julv 
20th. 

19,947.  "  Electric  lamp  bulb  magazines  for  motor  vehicles."  W".  H.  Eeein- 
ton    and    O.   Lucas.     July    20th. 

19,952.  "Apparatus  lor  repeatedly  closing  automatic  switches."  Akt.  Gcs. 
Brown.  Bovori  et  Cie.    July  aOth.     (Switzerland,  September  lOlh,  1921.) 

19.95tj.  "  lelephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     July  30lh.     (United    States,    September  lOth,    1921.) 

19,958.  "  Telegraph  transmitting  apparatus."  Western  Union  Telegraph 
Co.    July    20th.     (United    States,    May   13th.) 

19,963.    "  Wireless   receiving    systems."    A.   J.    Hall.    July    20th. 

19,965.  "  Feed  mechanism  for  strip  charts,  &c.,  for  tramcars,  S:c."  E.  H. 
H.  Gordon  and   E.    \V.  Lewis.     July  20th. 

19.975.  "  Electrical  heating  means  for  evaporating  fuel  for  internal-com- 
bustion ei^ines."    W.   M.    Harrison.    July   20th. 

19,977.    "  Serramolors."     P.   Salmon.    July  20th. 

19,979.  "  Electric  primary  batteries."  M.  1.  David  and  E.  E.  Dutt 
July  20tF.. 

19.983.  "  Electric     heating    apparati 
Ltd.,   and  F.   J.    Wineberg.     July   21st 

19.984.  "  Electric  Immersion  elements  for  kettles,  &c."  Electric  Heating 
and    Hardware,    Ltd..   and    F.   J.    Wineberg.     July   21st. 

19.989.  "Automatic  means  for  limiting  electric  current  intensity  in  con- 
tinuous    current    circuits."     V.     Stotie.     July    21st. 

20,005.    "  Crystal   detector  for   wireless  signals."    G.    F.    Hines.    July  21st. 

20,020.  "  Device  for  automatically  maintaining  direction  of  current  in 
external  circuit  of  a  direct<urrent  generator  constant."  P.  V.  Powell  and  P. 
Frost   Smith.    July  21st. 

20.022.  "  Detector  galvanometer."    E.   E.  Moore.     July  21st. 

20.023.  "  Electric  storage  batteries."  M.  1.  David  and  E.  E.  Dutt.  Julv 
Slst. 

20,0.33.     "  Electro-magnetic     alternating-current    rectifiers."     E.    W.     Kitchin. 

B0.034.  "Apparatus  for  electrical  transtnission  and  reproduction  of 
music.  &c.,  in  conjunction  with  kinematograph  pictures,  or  separately."  G.  R. 
Judge  and    R.   A.    Storey.     July  21st. 

20,03'i.  "  Ventilating  systems  for  dvnamo-electric  machinery."  J.  A. 
Kuyser  and    Metropolitan-Mckers   Electrical  Co.,  Ltd.     July  21st. 

20.039.  "  Telephone  exchange  systems."  Coventry  .Automatic  Telephones, 
Ltd.  IR.  C.  Arter  and  F.  R.  McBerty).    July  21st. 

20.040.  "  Multiple  range  current  transformer."  Landis  and  Gyr  Akt.  Ges. 
July  21st.     (Switzerland.  July   22nd,  1921.) 

20.062.  "  Automatic  regulation  of  output  of  electric  installation."  M. 
DoloukhanofT.    July  21st. 

20,064.  "  Braking  apparatus  for  electrically-propelled  vehicles."  C.  J. 
Spencer.    July  21st. 

20,075.  "  Variable  electric  resistances,  wireless  tuning  apparatus."  A.  T. 
Scott.    Julv  22nd. 

20,079.     "  Electric   switches."     A.    G.     Davies.     Julv    22nd. 

20,116.     "  Electric     irons."     H.    Stansfield     Dodd.     July    22nd. 

20,121.     "  Burglar     alarm."     W.    S.    Edtvards.     July    22nd. 

20,123.  "Alternating  current  protective  apparatus."  British  Thomson- 
Houston  Co.,    Ltd.  (A.   S.    FitzGerald).     July  22nd. 

20.125.  "  Electric  resistances."  Metropolitan-Vickers  Electrical  Co.,  Ltd., 
N.  E.  NortH.    Julv  22nd. 

20.126.  "  Electrical  measuring  instruments."  Metropolitan-Vickers  Elec- 
trical Co..   Ltd.    (Westinghouse   Electric  and   Manufacturing   Co.).     July  22nd 

20.127.  "  Methods  of  controlling  electric  currents  and  potentials  in  wireless 
signalling.  &c."  Radio  Communication  Co.,  Ltd.,  and  J.  .Scott  Taggart  and 
P.    D.  Tyers.     July  22nd. 

20.139.  "  Tidal-wave  power  stations."  K.  Cornehl  and  W.  Schwarzenauer. 
Julv  22nd.     (Germany.    July  26th,   1921.) 


PUBLISHED     SPECIFICATIONS. 

numbers  in  par^-nthescs    are   those    under    which    the  specifications  will   be 
printed   and   abridged,  and   all  subsequent   proceedings   will   be  taken. 


1820. 

.3C.4'K).     "  Microphones."    J.    Gardner.     Dec 


nbcr    30th,    1920.     (162,494.) 


isax. 

356.  "  Headlights  for  vehicles."  J.  M.  Richardson.  October  6th,  1913. 
(1.56.485.) 

424.    "X-ray  phalography."    N.   E.  Luboshez.    January  5th,  1921.    (182,496.) 

1,596.  "  Method  of  and  means  for  regulating  an  electric  central  station  and 
sub-station."     R.   Bosselmann.     September   15th,    1919.     (157,865.) 

4,118.  "  Tanks  for  electrical  transformers."  O.  Y.  Imray  (legal  represen- 
tative of  O.  Imray,  deceased)  (Pittsburgh  Transformer  Co.).  February  3rd, 
1921.     (182,506.) 

6,769.  "  Insulation  of  electric  cables."  C.  J.  Beaver  and  E.  A.  Claremont. 
March   let,   1921.     (182,510.) 

7.052.    •'Etectric   fuses."    H.  J.  Fuller.     March  4th,   1921.     (182,512.) 

7,333.  "  Thermionic  valves  particularly  applicable  to  wireless  signalling." 
H.  St.  J.  de  A.  Donisthorp.-.  March  7th,  1921.  (Cognate  application 
14.052/2). r    IIH2.516.) 

9.518.  "  Auiom;itic  and  sr^mi-automatic  telephone  systems."  Relay  Auto- 
matic Telepkone  Co.,  Ltd.,  and  W.  D.  Edwards.    March  30th,  1921.    (182,533.) 

9..i22.  "  Ell-Ctrl.-  iii..t..r  rontrolliTs."  L.  Satchwell.  March  30th,  1921. 
(Cognate  applicatioo  2,785/22.)    (182,634.) 

9,j53.  "  Reciprocating  electric  motor*;  .-.nd  percussive  tools  embodying  such 
motors."  A.  Beltica,  G.  Mazza  and  A.  Macchioni.  March  31st,  1921. 
(182.535.) 

9,607.  "Dry  cell,  particularly  adapted  for  use  with  electric  pocket  lamps." 
J.   Skorpik.     March  Slst,  1921  (Convention  date  not  granted.)    (160,826.) 


Apnj'lst,;^!    'r^^S^^  "''''^    '"'    "^'^O'^''"''    '-—--•■     K.    B.    Dunlop. 
9,<a2.     "Process   lor   simultaneously   recording    and    simultaneously    reproduc- 
ing  optical    imagis    and    sound    waves."        E.    Reisz.        September    23rd,    1920. 
(Addition  to  157,985.)     (169,425.) 

■2n/%il"  ^(mssi )"'  """  '*"'''"  *""'"'  ""''  '"■^^  '""■•"    ■•■  '^-  T"<:l'er.    April 
9,825.     "  Electrically-operated    bells    or    like    signalling    instruments."     Svkes- 

Interlocking  Signal  Co.,   Ltd.,  \V.  R.  Henderson.   J.  H.    Tiddeman,    E.  S.   and 

F.   V.  Russell.    April  2nd,  1921.     (182,556.) 
n,8S2.     "Wind-driven    electric  generating    seta."        G.    l.anibiTt.       April   4lli. 


April    6th,    1920. 


1921.     (182,559.) 

Ul,l(i8.     "  Electro-fining    glass    furnace."        W.    G.    Clark. 
(161,192.) 

10.705.  "  Trolley  pole  safety  appliance  for  electric  trams  and  the  like  " 
V.  M._de  C.  Ireland.     April  12th,  1921.     (182,564.) 

10,776.     "  Chronomctric    electric   switches    and    like  control   devices."    C.    J. 

,?■?;!•   "  ■    ^^'-   Stainer  and   L.   Burn.     April  13th.  1921.     (182,566.) 

11,131.  "  Quick  make  and  break  electrical  switches."  F.  Shergold  andl 
Ed'50"   Swan   Electric   Co.,  Ltd.     April   16th,  1921.     (182,591.) 

11,162.  "Combined  electric  fuses  or  safety  devices  and  insulators."  1. 
\alen.    April  16th,  1920.     (161,956.) 

11,323.  "  Electrically  actuated  mechanism  for  producing  sliding  or  rotary 
motion."     E.   N.   Bray.     April  19th,  1921.     (182,592.) 

11,460.  "  Electric  train  lighting  apparatus."  W.  A.  Pitt.  April  20th,  1921. 
(162,595.) 

11,516.  "  Automatic  cutH>ut  or  switch  for  slactrically-heated  apparatus.'" 
H.  Jaggi  Zumbuhl.     April  21st,  1921.     (162,596.) 

11,666.     "  Sparking    plugs."     T.    J.   Puplett.     April   22nd,    1921.     (182,599.) 

11,844.  "  Contactor  controllers  for  electrical  purposes."  R.  F.  Baerlocher. 
April  25th,  1921.     (182,602.) 

12,125.  "  Electric  lighters  for  cigars  and  the  like."  A.'  Zecchini.  .April) 
27th,  1921.     (Addition  to  162,296.)    (182,608.) 

12.469.  "  Electric  switches."  R.  W.  Bill  and  H.  Heath.  May  2nd,  1921. 
(182,614.)  ' 

12.470.  "  Auxiliary  electric  light  for  use  with  acetylene  lamps  and  the  like 
as  used  on  motor  propelled  vehicles."     W.  H.   Date.     May  2nd,  1921.     (182,615.' 

12,638.  "Cable  attaching  device  particularly  applicable  to  the  fixing  .- 
electric   cables  to  carbon    brushes."     E.   Gindre.     May   3rd,  1921.     (182,619.) 

12,810.  "Manufacture  of  metal  tubes  bv  electrolytic  deposition."  M.  A 
Jullicn.     May  4th,  1921.     (162,623.) 

13,391.  "Current  distributors  of  electric  ignition  systems."  J.  H.  Run- 
baken.     May  11th,  1921.     (162,639.) 

13,866.  "  Electric  locomotives."  R.  L.  Stanbrook  and  W.  S.  Mundle.  May 
17th,  1921.     (182,633.) 

14,673.  "  Arrangements  for  diminishing  magnetic  dispersion  in  electric 
transformers."    Akt.  Ges.  Brown,  Boveri  et  Cie.     June  2nd,  1920.     (164.017.) 

15,737.  "  Power  plants."  British  Thomson-Houston  Co.,  Ltd.  (General  Elec- 
tric Co.).     June  7th,  1921.     (162,655.) 

15,623.  "  Electrical  insulators."  Metropolitan-Vickers  Electrical  Co.,  Ltd. 
July  7th,  1930.     (166,113.) 

15,911.  "  Electromagnetic  chucking  devices."  F.  Krupp  Akt.  Ges.  July 
26th,  1920.     (Addition  to  147,590.)    (167,153.) 

16,388.  "  Telephone  systems."  L.  Droue:  and  A.  Thomas.  June  16th,  1920. 
(164.754.) 

16,494.  "  Electric  condensers."  R.  E.  I.  Varret.  April  11th,  1921. 
(178,397'.) 

16,532.  "  Telephone  systems."  L.  Drouet  and  A.  Thomas.  June  17th,  1920- 
(Addition  to  164,754.)     (165,036.) 

16,840.  "  Loud-speaking  devices  for  wireless  receiving  sets,  telephones,  tele- 
graphs, and  the  like."    J.  W.  Greenwood.     June  20th,   1921.     (182,671.) 

17,506.  "  Arrangement  and  construction  of  electrodes  in  apparatus  for 
electrolizing   fused    materials."    T.    Kolkin.     June  27th,    1921.     (182,679.) 

17,525.     "  Electric   switches."    G.    V.    Twiss.     June  27th,    1921.     (162,660.) 

18,847.  "  Electrically-controlled  fluid  pressure  actuated  motors  for  operating- 
doors,  gates,  and  other  like  members."  F.  B.  Dchn  (National  Pneumatic  Co.). 
July  12th,  1921.     (182,690.) 

19.474.  "  Methods  of  manufacturing  bodies  of  tungsten  alloys."  Britisb 
1  homson-Houston   Co.,   Ltd.   (General  Electric  Co.).     July  19th,  1921.     (162,699.)- 

30,280.  "  Electric  switches."  H.  Lucas,  O.  Lucas  and  W.  C.  Turner.  July 
28th,  1921.     (182,706.) 

26.475.  "  Wireless  telegraphy."    H.  Abraham.    October  6th,  1920.     (169,997.)' 


xsaa. 

1,253.     "  Electric    induction     furnaces."        O.     Frick 
(174.084.) 

4,602.    "  Closed  circuit    magnetic   switches."    Si 
March  3rd,  1921.     (176,342.) 

7,471.     "  Electric   circuit    interrupters."     Metropolitan-Vickers    Electrical    Co.,. 
Ltd.     March  14tli.  1921.     (177,159.) 


January    l.'ith,    1921. 
&  Halske  Akt.    Ges. 


Meters  for  .River  Gauging. — The  Department  of  Scientinc 
anti  Industrial  Research  has  issued  a  treatise  on  current 
meters  for  use  in  river  gauging,  by  Mr.  A.  Hogan,  Ph.D., 
F.I.C.  (H.M.  Stationery  Office.  Price  Is.  6d.  net).  In  view 
of  the  proposals  for  developing  the  power  of  rivers  and 
streams  for  electrical  purposes  the  appearance  of  this  work 
is  very  opportune.  Tlie  various  methods  which  may  be  em- 
ployeil  for  registering  the  discbarge  of  rivers,  e.g.,  the  chemi- 
cal, velocity  area,  and  float  methods,  are  reviewed,  and  the 
principles  of  the  current  meter  are  described.  The  con- 
ditions affecting  the  use  of  current  meters  are  considered; 
:i.  number  of  types  are  illustrated  and  described  in  detail, 
and  the  sjxx'ial  advantages  or  drawba<-ks  of  each  are  given 
attention.  The  meters  thus  described  include  the  Price,  the 
Amsler,  the  Ott,  the  Stoppani,  and  others.  A  series  of  com- 
parative tests  carried  out  at  Massena  (New  York)  forms  the 
subject  of  a  chapter. 

After  Eight  Years. — Eight  years  ago  to-day — August  4th, 
1914 — is  with  us  all  a  day  of  remembrance,  for  it  was  the 
day  on  ■n'hich  the  Call  to  Arms  went  forth  to  all  classes  of  the 
manhood  of  the  British  Empire.  Though  it  is  3J  years  since 
the  Armistice  was  signed  we  are  still  deeply  involved  in  the 
problems  that  the  world  war  has  left  behind.  Field-Marshal 
Haig,  as  president  of  the  Briti.sh  Legion,  has  chosen  this 
anijiver.sary  to  issue  a  further  appeal  on  behalf  of  the  scores 
of  thousands  of  deserving  cases  of  distress  amongst  ex-Service 
men  and  the  dependents  of  fallen  comrades  which  Govern- 
ment provision  does  not  touch.  We  recently  urged  our 
readers  to  support  the  fund,  and  we  de.sire  now  to  repeat  our 
appeal  to  them  to  fulfil  the  solemn  duty  of  remembrance  that 
rests  upon  tbem  by  flending  contributions  to  Field-Marshal 
Haig,  care  of  Sir  Herbert  Brown,  K.B.E..  British  Legion 
Appeals  Office,  1,  Regent  Street,  London,  S.W.I. 
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THE  KEGISTRATION  OF  CONTRACTORS. 


.\  SPECIAL  Conunittee  of  the  Institution  of  Electrical 
Engineers  recently  considered  the  question  of  pressing 
for  the  compulKorv  repistration  of  electrical  contractors; 
this  idea  has  heeii  abandoned,  but  in  its  place  a  scheme 
is  under  consideration  for  voluntary  registration.  The 
pruposal  is  to  est;tl)llsli  ;i  "  Registration  Authority"  as 
it  corporation  under  the  Companies  .-Vets,  which  shall  be 
composed  of  representatives  of  the  I.E.E..  the  Royal 
Institute  of  Briti.sh  Architects,  the  Electrical  Contrac- 
tors' Association,  the  various  electricity  supply  under- 
takings' associations,  the  B.E.D.A.,  the  B.E.A.M.A., 
and  certain  others.  The  Authority  is  to  possess  the 
1  lower  of  registering  contractors  and  of  laying  down 
ie;,riilations  to  which  electrical  installation  work  must 
comply,  and  is  to  see  that  the  registered  contractors 
comply  with  such  regulations. 

In  order  to  keep  a  close  watch  on  the  industry,  Local 
Advisory  Committees  are  to  be  constituted  in  various 
districts,  consisting  of  one  representative  of  the  Supply 
Authorities,  one  of  the  I.E.E.,  and  one  of  the  Electrical 
Contractors,  and  these  Committees  are  to  look  into  the 
applications  and  advise  as  to  the  suitability  of  an  appli- 
cant for  registration.  As  regards  the  electricity  supply 
undertakings  which  carry  out  wiring  work,  such  under- 
takings are  eligible  for  registration  on  condition  that 
they  include  in  their  application  the  name  of  their  man- 
afer,  who  must  have  certain  qualifications.  He  must 
either  have  carried  on  business  as  an  electrical  contractor 
over  five  years,  or  have  acted  as  a  charge  hand  for  a  firm 
for  such  period,  or  have  passed  the  final  examination  of 
the  City  ct  Guilds  College  for  installation  work,  or  some 
other  examination  of  tlie  same  kind  approved  by  the 
Registration  Authority. 

Needless  to  say,  there  is  very  decided  opposition  to  the 
proposal  in  some  quarters,  and  it  is  questionable  whether 
some  of  the  supply  industry  associations  will  support  the 
proposals  and  be  represented.  It  is  obvious  that  if  such 
associations  are  represented  ou  the  Registration  Autho- 
rity, they  commit  their  constituents  to  support  the  regis- 
tered, contractors  as  against  unregistered  contractors, 
and  so  go  a  long  way  towards  identifying  tlie  present 
scheme  with  the  compulsory  registr.ation  scheme. 

The  proposal  on  the  lines  suggested  would  be  very  far- 
reaching  indeed.  It  would  make  the  electrical  contract- 
ing industry  a  "  closed  "  industry.  There  is,  of  course, 
something  to  be  said  in  favour  =f  this.  Everyone  will 
naturally  appreciate  the  difficulty  that,  first-class  con- 
tractors have  when  competing  against  irresponsible 
wiring  firms  which  do  shoddy  work  at  cut  prices,  are 
always  on  the  verge  of  bankruptcy,  and  are  constantly 
fizzling  out  as  one  firm  and  reappearing  as  another. 
Registration  by  a  responsible  authority  would  tend  to 


dieckmate  these  undesirables.    On  the  other  hand,  it  would 
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make  the  trade,  as  we  have  said,  a  "  closed  "  industry, 
and  to  a  certain  extent  an  artificially  restricted  one. 
From  this  point  of  view  the  proposed  registration  is 
directly  against  the  interests  of  electricity  supply  under- 
takings, and  to  some  extent  against  the  interests  of  the 
public,  since  the  obvious  effect  will  be  to  keep  prices  up, 
especially  if  more  "  regulations  "  are  laid  down  bj-  the 
Registration  Authority.  Also  the  coupling  of  the  regis- 
tration of  an  electricity  supply  undertaking  with  its 
manager's  name  (making  it  dependent  upon  the  con- 
tinued employment  of  such  managership  for  its  regis- 
tration is  obviously  open  to  objection. 

But  there  is  another  and  more  fundamental  objection 
from  the  supply  undertakings"  point  of  view,  and  that  is, 
the  saddling  of  supply  undertakings  with  new  responsi- 
bilities. At  present  the  wiring  of  a  house  is  a  matter 
entirely  between  the  consumer  and  the  electrical  con- 
tractor ;  the  supply  undertaking  has  nothing  whatever  to 
do  with  this.  On  the  other  hand,  if  the  supply  under- 
taking is  represented  on  the  Registration  Aiithoritj-  and 
also  on  the  Local  Advisory  Committee,  the  undertaking 
is  possibly  involved  over  the  contractor  chosen,  and  per- 
haps is  brought  into  conflict  with  its  prospective  con- 
sumer over  a  matter  in  which  it  has  no  interest  what- 
ever. (It  will  be  remembered  that  this  was  one  of  the 
diflficult  situations  created  by  the  trade-union  action  in 
refusing  to  couple  up  installations  carried  out  by  non- 
union labour.)  Also  the  undertaking  would  be  brought 
into  conflict  with  the  smaller  contractors  in  the  town 
who  did  not  register,  but  who  might  be  doing  most  valu- 
able Bervice  to  the  undertaking  by  bringing  in  new  con- 
sumers. In  the  case  of  municipal  undertakings,  the 
last  consideration  might  lead  to  a  very  diflScult  situa- 
tion, since  such  contractors,  or  men  interested  in  such 
unregistered  contracting  work,  might  be  quite  big  rate- 
payers and  members  of  the  Council.  And  all  this  pos- 
sible friction  wouFd  arise  with  no  gain  to  the  under- 
taking, but  rather  the  reverse. 

Then  as  regards  the  imposing  of  fresh  regulations  for 
wiring  work,  here,  again,  at  present  the  undertaking 
takes  no  responsibility ;  its  onlj-  concern  is  whether 
an  installation  is  likely  to  cause  trouble  to  the  general 
circuit.  On  the  other  hand,  if  an  undertaking  is  repre- 
sented as  suggested  on  the  Registration  Committee,  it  is 
once  again  faced  with  responsibilities.  The  undertaking 
has  to  see  that  installations  comply  with  the  rules  of 
the  Registration  Authority,  and  has  to  interfere  in  a 
matter  which  does  not  concern  it  and  on  which  it  has  no 
power  to  enforce  its  views.  The  undertaking  would 
again  be  brought  up  against  prospective  consumers  with 
no  advantage  to  itself.  As  we  have  pointed  out,  there- 
fore it  is  from  the  electricity  supply  industry  that  the 
chief  objections  will  arise.  So  far  as  other  Associations 
are  concerned,  such  as  the  Royal  Institute  of  British 
Architects,  they,  of  course,  have  no  immediate  concern  ; 
the  question  does  not  materially  affect  their  interests,  and 
they  can  go  to  sleep  on  the  Registration  Authority.  But 
the  case  is  quite  different  with  electricity  supply  under- 
takings, and  as  they  are  the  chief  section  and  the  one 
whose  support  is  really  indispensable,  it  looks  as  though 
the  proposed  scheme  ha.s  but  little  prospect  of  maturing. 


If  we  may  assume  the  possibility  that 
Alexander  anyone  should  be  so  far  interested  in 
Graham  Bell,  the  telephone  as  to  be  familiar  with  the 
extent  of  its  use  throughout  the  world, 
yet  ignorant  of  its  history,  it  must  be  matter  for  sur- 
prise not  that  the  inventor  is  dead  but  that  his  death 
should  only  now  have  occurred.  There  is  probably  no 
prior  example  of  so  great  a  result  from  one  man's  work 
in  that  man's  life  time.  Bell  himself  was  ever  ready  to 
draw  a  distinction  between  his  own  share  and  that  due 
to  others.  He  gave  public  expression  to  the  fact  that 
the  great  developments  in  telephonic  progress  resulted 
from  the  work  of  many  minds,  but  those  many  minds 
and  many  more  besides,  recognise  that  the  basis  of  the 
whole  fabric  was  the  work  of  Bell  himself.  It  was 
accomplished    under    difficulties    and    discouragements. 


but  with  the  confidence  and  perseverance  which  come 
from  the  combination  of  superior  knowledge  of  prin- 
ciples and  something  of  the  vision  of  the  seer.  Not 
fortuitous  accident  and  verj-  little  lucky  experiment  con- 
tributed to  his  results.  His  was  an  invention  of  the 
mind,  and  promptly  recognised  as  such.  It  was  on  its 
first  introduction  to  this  country  that  Lord  Kelvin  bore 
striking  tribute  to  its  merits,  and  expressed  admiration 
of  the  hardihood  of  invention  which  devised  suc^  simple 
means  for  realising  a  mathematical  conception.  To 
Alexander  Graham  Bell  the  world  owes  a  deep  debt  of 
gratitude.  He  will  be  mourned  as  one  who  accomplished 
much,  yet  asserted  himself  not  at  all.  We  condole  with 
his  family,  his  friends,  and  his  associates  in  their  loss.        L 


Elsewhere  in  this  issue  we  publish 
The  an    article   dealing    with    some  of    the 

Exhibition        arrangements  that  have  been   made  in 
of  1924.  the  preliminary  stages  of  the  organisa- 

tion of  the  electrical  and  allied  engi- 
neering section  of  the  Empire  Exhibition,  which  pro- 
mises to  command  world-wide  attention  the  year  after 
next.  We  have  already  given  a  few  particulars  gleaned 
from  diSerent  sources,  and  we  are  now  able  to  give 
information  drawn  from  the  fountain  head.  It  may  be 
considered  by  some  to  be  unfortunate  that  the  material  is 
only  made  generally  available  in  what  is  really  the  heitrht 
of  the  holiday  season,  when  so  many  men  are  away  or  are 
preparing  to  leave  for  their  vacation.  It  may  have 
been  available  for  the  firms  who  are  members  of  the 
B.E.A.M.A.  for  some  time  past,  but  electrical  and  allied 
firms  who  are  outside  the  circle  if  the>  wish  to  have 
exhibits  at  Wembley  Park,  should  promptly  put  in  their 
applications  for  space. 


The  report  of     the   Radio    Research 
Wireless  Board's    Sub-Committee,    which    is  re- 

Telephony,  ferred  to  in  some  detail  elsewhere  in 
this  issue,  on  the  subject  of  the  present 
position  of  wireless  telephony  in  this  country  has  been 
published  at  a  critical  moment.  At  a  time  when  the 
subject  is  exciting  so  much  general  interest,  and  when 
the  Postmaster-General,  in  collaboration  with  the  prin- 
cipal manufacturing  concerns,  is  attempting  to  initiate 
a  broadcasting  organisation,  the  views  of  this  expert 
sub-committee  are  particularly  pertinent.  . 

Briefly,  the  conclusions  come  to  are  that  wireless  tele- 
phony over  long  ranges  is  in  an  extremely  elementary 
stage,  and  no  line  of  development  is  to  be  seen  which 
would  be  likely  to  lead  to  its  establishment  on  a  com- 
mercial basis   within   a  measurable   period. 

For  medium-range  working  it  is  considered  that  in 
remote  localities,  where  atmospheric  and  other  inter- 
ference is  not  excessive,  it  would  be  possible  to  establish 
non-secret  wireless  telephonic  services  using  waves  of 
the  length  usually  employed  by  medium-power  wireless 
telegraph  stations  of  the  same  range.  The  power  neces- 
sary for  wireless  telepliony  would,  however,  be  much 
greater  than  that  required  for  satisfactory  communica- 
tion over  the  same  distance  by, means  of  wireless  tele- 
graphy. 

In  the  case  of  short-range  communication,  the  position 
is  apparently  more  hopeful;  it  seems  that  the  experi- 
mental work  in  the  use  of  short  wave-lengths  of  the  order 
of  100  and  20  metres  is  expected  to  lead  to  the  develop- 
ment in  a  reasonable  time  of  a  system  of  wireless  tele- 
phony that  will  approach,  approximately  at  any  rate, 
to  the  requirements  of  a  commercial  system.  There 
seem  to  be,  however,  few  prospects  of  the  latter  being 
satisfied  to  anything  like  the  same  degree  as  is  done  by 
a  land  line,  at  any  rate  in  the  near  future. 

As  was  to  be  expected,  the  Sub-Committee  finds  itself 
unable  to  recommend  the  use  of  wireless  telephony 
as  a  substitute  for  any  other  means  of  telegraphic  com- 
munication, except  in  those  cases  where  the  special 
requirements  cannot  be  met  economically  in  .my  other 
way.  An  example  of  the  commercial  utility  of  wireless 
telephony    is   the   broadcasting  of    intelligence   for    the 
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general  lienetit  ul'  the  community,  and  it  may  alsg  be 
convenient  in  the  Fighting  Services,  sliipping  circles,  . 
itc,  whenever  secrecy  isi  unimportant.  JSut  considera- 
tions of  mutual  interference — quite  irrespective  of  any- 
thing else — rule  out  the  use  of  the  wireless  telephone  as  a 
means  of  local  communication.  Probably  its  most  im- 
portant applications  on  a  conmiercial  scale  are  as  a 
connecting  link  between  ordinary  land-line  telephone 
systems  and  as  a  means  of  comiriunication  witli  isolated 
posts. 

Finally,  it  is  of  interest  to  note  that  the  .Snb-('om- 
mittee  does  Jiot  expect  that  the  development  of  wireless 
telepliony  will  be  found  to  have  been  carried  much,  if 
aTiy,   further  iibi'oad  than  it  lias  been   in  this  country. 


The  formation  of  an  Engineering 
The  i;njiirieerin>!  Joint  Council  wiiich  is  announced  this 
Joint  Council,  week  to  co-ordinate  certain  functions  of 
the  leading  engineering  institutions,  is 
a!i  event  of  im|)ortance,  and  should  lead  to  a  better  state 
of  aftairs  in  the  science  and  profession  of  engineering 
as  a  whole. 

To  electrical  engineers  especially  this  should  prove 
vei-y  valuable,  liaving  regard  to  the  extent  to  wliich 
tlieir  functions  encroach  upon,  or  rather  are  inseparable 
from,  all  other  branches  of  engineering.  Tlie  object 
placed  first  in  the  list  of  purposes  for  which  the  Council 
has  been  formed  is  "  to  improve  the  status  of  engineers." 
This  is  of  course  one  of  the  principles  of  all 
the  constituent  bodies,  and  it  is  apparently  con- 
sidered that'  the  combined  strength  of  these  societies 
will  have  an  important  effect  upon  the  position 
of  their  members.  Another  object  is  "to  secure  .  .  . 
the  appointment  of  properly-qualitied  individuals  to 
responsible  engineering  positions."  This  is  a  point 
closely  associated  with  the  (juestion  of  status.  The 
existence  of  such  a  Council  may  lead  those  who  have  tlie 
disposal  of  engineering  appointments  to  use  their  power 
as  a  means  of  securing  the  best  men,  but  there  is  no  cer- 
tainty that  they  will  do  so.  The  Council  will  not  actually 
be  able  to  "  secure  "  this  object,  but  as  an  advisorv  body 
it  will  be  able  to  influence  to  a  great  e.\tent  the  selection 
of  engineers.  We  think  that  the  last-named  object  of 
the  Council  will  be  of  the  greatest  immediate  advantage, 
i.e.,  "  to  prevent  the  unnece.ssary  duplication  of 
activities.'"  At  the  last  annual  dinner  of  the  Junior 
Ir.stitution  of  Engineers,  Mr.  C.  H.  Wordinghain  com- 
]ilained  of  the  vast  amount  of  "  proceedings''  issued 
by  the  various  engineering  societies,  in  w-hich  duplica- 
tion and  overlapping  were  too  often  prevalent.  Mr. 
Wordingham  is  an  old  apostle  of  institutional  co- 
ordination and  an  opponent  of  teehnico-literary  dupli- 
cation, and  on  the  occasion  mentioned  he  was  quite 
consistent  in  suggesting  the  compilation  of  a  serial  work, 
combining  in  itself  all  the  best  of  each  body's  papers  and 
discussions.  Such  a  work  would  cover  the  activities  of 
societies  of  all  nations.  Perhaps  tlie  Council  will  be 
able  to  operate  earlier  and  reduce  at  the  source  the 
number  of  papers  dealing  with  tlie  same  subject.  We 
hope  that  every  success  wiFl  attend  its  efforts  to  make 
tlie  engineering   profession    a   "  power  in   the  land." 


The  speech  of  Loi'd  Ijeverluilme  at 
Co-partnership  Port  Sunlight  should  not  be  overlooked 
in  Industry.  by  anyone  interested  in  industrial 
developments  of  the  best  sort.  Through- 
out the  speech  he  invariably  addressed  his  audience  as 
his  "  co-]iartners,'"  as  he  is  in  a  position  to  say  that 
everyone  employed  by  his  vast  organisation  is  a  partner 
iv.  tlie  business  and  interested  directly  in  the  profits 
earned.  The  speaker  appeared  once  again  as  a  practical 
organiser  losing  no  reasonable  opportunity  of  making 
profits  wiiile  at  the  same  time  sliowing  liimself  to  be  pre- 
pared to  utilise  any  possible  cliance  for  improving  tlie 
position  of  those  connected  witli  the  business.  He  laid 
great  stress  upon  the  contrast  between  the  enormous 
development  of  ap]>lied  science  on  the  one  hand  and  the 
halting   unsatisfactory    progress    in    the    application    of 


political  economy  on  the  other.  In  liis  view  the  world 
of  meii  has  riot  advanced  equally  witli  science  with  regard 
t  )  its  schemes  of  humanity.  He  spoke  of  the  beginnings 
of  co-partnership  and  of  the  contempt  that  wits  meted 
out  to  its  pioneers  by  most  of  the  leading  industrialistu 
of  their  day.  Lord  Leverhulme  has  believed  in  profit- 
sharing  from  the  time  he  was  a  young  man,  and  he  has 
consistently  apjilied  it  to  his  business.  His  company  is 
now  introducing  benefits  for  all  the  co-jjartnership 
workers  in  the  busineiss  on  a  generous  scale,  and  abso- 
lutely as  a  free  gift,  without  any  contribution  from  the 
employe,  but  leaving  unimpaired  the  company's  rights  of 
suspension  and  dismissal  of  any  indiviaual.  Briefly 
suijimarised,  the  benefits  now  to  be  conferred  are  a« 
follows: —  .•■■.■ 

During  unemployment,  ovTing  to  slackness  of  trade",  a  co- 
partner will  receive  .such  an  addition  to  the  State  allowaare 
us  will  make  up  his  total  receipts  to  half  pay. 

Fn  ca.se  of  illness,  full  pay  will  be  given  for  four  weeks  or 
longer  at  the  discretion  of  the  conipaiiy.  ,  ..  . 

Each  ci>partncr  will  1«;  presented  with  a  life  policy  of,,  ut 
least.  JtltX).  and  the  conipany  will  pay  sith.-iequent  preniiunis.' 

The  amount  of  the  policy  increases  in  value  according  to 
the  grade  of  onqiloye  or  otjicial  interested  until  it  reaches  a 
liguie  of  il.OttO  in  one  class,  f2.0(HJ  maximum  for  foremen, 
and  .f;4.0LIO  in  the  case  of  managers  and  directors. 

-^riangements  are  also  made  by  which  if  a  co-partner 
retires,  or  leaves  the  company  for  any  other  rea.son,  he  will  m 
ordinary  circumstances  be  able' to  take  his  life  policy  with 
him,  and  by  continuing  the  premiums  on  his  own  account 
retain  all  its  advantages. 

Lord  Leverhulme  gave  the  credit  for  the  details  of  this 
scheme  to  his  colleagues,  but  they  in  their  turn  declared 
that  the  honour  rested  with  himself . 


The  French  Minister  of  Public 
French  Hydro=  Works,  recently  replying  to  questions, 
Electric  Plant,  stated  that  the  total ,  plant  installed  at 
hydro-electric  works  ^t  the  end  of  the 
war  amounted  to  1,500,000  h.p.  At  present  the  plant 
is  estimated  at  2,100,000  h.p..  of  which  electrometal- 
lurgy represents  I, .300, 000  h.p.  and  traction  50.000  h.p. 
The  capacity  of  the  works  in  progress  and  to  be  com- 
pleted in  the  next  two  years  will  be  about  300,000  h.p. 
Since  1918  electric  traction  has  only  been  placed  in  ser- 
vice on  certain  lines  of  the  system  of  the  Southern  and 
the  State  Railways,  the  total  length  being  75  miles;  but 
the  works  begun  in  the  meantime  will  soon  permit  of 
the  use  of  this  method  on  a  number  of  important  lines. 
The  Minister  said  that  it  is  calculated  tliat  within  a 
period  of  five  years,  lines  of  a  total  length  of  il.'lO  miles 
belonging  tathe  systems  of  the  State,  the  P-uis-Orleans, 
the  Paris,  Lvohs  and  Mediterranean  anr .  .iie  Southern 
railways  will  be  electrified.  The  general  programme  of 
electrification  of  the  railways  provides  for  the  coin- 
|detion  of  5.500  miles  of  line  in  from  15  to  20  j'ears. 


The    mounting    of    the    main    wheel 

Ball  Bearings      axles    and     motor    armature    shafts    of 

for  Tramcars.     tramway  cars  on  ball  or  roller  bearings 

is  no  new  idea.      Some  20  years  ago  the 

whole  of  the  Southport  tramway  undertaking's  cars  were 

so  fitted,  and  tiiey  continued  to  function  satisfactorily, 

.ifter  certain  .  initial  troubles   had  been   overcome,   until 

the  day  when  the  undertaking    was   taken    over    by    the 

Corporation.      .\s  a  result  of  the  adoption  of  roller  liear- 

ings  in  the  case  cited,  friction  was  reduced  by  such  an 

extent   that  one  man   could   push   a   car  along  unaided. 

and  tlie  power  consumption   on  that  .system   was  one  of 

tlie  lowest  in  the  country — under  0.6  kWh  per  car  mile. 

For  some  reason,- however,  the  fitting  of  ball  or  roller 

bearings  on   tramcars  .has  not  become  general   i>ractice. 

That  ilecided   iulvantages  and    economies  are    bound   to 

follow  the   discarding  of  the  plain  bearing  there   is   no 

doubt,  and  it  is  therefore  appropriate  to  draw  attention  . 

to  certain  National  Physical  Laboratory  tests  which  are 

mitlined  elsewliere-  in- this  issue. 

The  reduction  in  the  consunijition  of  electricity  of 
22  per  cent,  jier  oar  mile  which  it  is  possible  to  bring 
about  by  the  adoption  of  roller  bearings  would  in  itself 
stem  to  be  sufficient  to  justify  the  condemnation  of  the 
present  type  of  plain  bearing. 
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FALSE  MARKING  AND  DESCRIPTION  OF  GOODS  WITH  SPECIAL  REFERENCE  TO  ORIGIN. 


By    THEODORE    RICH. 


Part  il 

The  Act  of  1887  was  the  first  compieheuaive  efiurt  lu 
promote  coiiiuioii  honesty  iu  the  marking  and  description 
of  goods;  itJi  detractors  have  called  it  a  protectionist 
measure,  as  if  it  was  wrong  to  take  steps  to  prevent 
'■  Free  Fraud."  It  must  be  remembered  that  it  was  not 
r-iereh-  intended  to  prevent  foreign  goods  from  being 
marked  and  described  as  British,  to  prevent  goods 
from  one  district  at  home  being  sold'  as  if  they 
came  from  another,  one  maker's  goods  being  sold  as  if 
they  were  made  by  a  firm  witii  a  better  reputation,  but 
also  to  prevent,  for  instance,  German  goods  being  sold 
as  French  on  the  British  market  or  in  markets  supplied 
through  British  trade  centres. 

In  189(1  the  Deputy  Chairman  of  the  Board  of  Customs 
said  (paragraph  26):  "  The  Act  is  not  merely  directed 
ai'ainst  what  is  to  the  detriment  of  the  British  manufac- 
turer, it  is  against  all  false  marking.  To  a  certain 
degree  it  protects  the  French  manufacturer  against 
German  imitations,  and  vict  versa."  (Paragraph  189): 
•  •  The  Act  is  of  great  importance  to  foreign  countries  as 
well  as  our  own.  It  is  an  every-day  occurrence  to  have 
goods  coming  from  Germany  with  descriptions  iu 
French  ;  we  detain  them  (if  not  marked  with  the  country 
of  origin;  just  the  same  as  we  should  if  they  were  marked 
with  descriptions  in  English." 

There  is  no  doubt  that  for  a  time  at  least  the  Act 
did  a  good  deal  to  promote  honest  trading,  not  merely 
at.  home,  but  also  all  over  the  world,  many  of  the  sec- 
tions being  introduced  into  Colonial  Acts.  It  is  lament- 
able to  note  that  after  .'iO  years  of  alien  infiltration  and 
persistent  wirepulling,  some  of  the  u.seful  clauses  have 
been  set  at  nought  by  departmental  instructions,  and 
that  we  are  now  lagging  wliere  we  ought  to  be  leading. 

The  most  persistent  opposition  and  ridicule  which 
ha.<  been  offered  to  this  Act  and  the  minor  amending 
Acts  has  been  on  the  part  of  those  who  take  up  the 
attitude  tliat,  provided  a  certain  practice  leads  to  more 
jirotit.  it  must  be  legitimate,  any  criticism  being  met 
with  the  convenient  excuse  that  "  many  others  in  the 
trade  do  it." 

Certain  proposals  for  strengtlu  ning  tlie  Act  are  now 
before  Parliament ;    thev  will  be  dealt  witli  later. 


Ci..\usKs  IN  THK  Act. 

The  Act  deals,  in  Section  2.  with  the  forgery  of  trade 
marks  and  with  every  person  who  "  applies  any  false 
tra/le  description  to  goods,"  persons  so  doing  being 
liable,  on  conviction  or  indictment,  to  imprisonment 
for  two  years  or  a  fine,  or  both,  and  on  summary  con- 
viction, that  is  before  a  magistrate,  to  four  months' 
imprisonment  or  twenty  pounds  fine,  with  an  increasing 
punishment  for  a  second  conviction,  the  offending  articles 
to  be  forfeited. 

In  Section  -3  the  expression  "trade  description" 
means  any  description,  statement  or  other  indication. 
direct  or  indirect,  inter  aha  (h)  as  to  the  place  or 
country  in  which  any  goods  were  made  or  produced. 

The  expression  "  false  trade  description  "  means  one 
whicli  is  "  false  in  a  material  respect  as  regards  the 
gooils  to  which  it  is  applied,  and  includes  every  altei'n- 
tion  of  a  trade  description,  whether  by  way  of  ;i(ldition. 
ef!acement  or   otherwise." 

Accordihg  to  Section  5  a  person  shall  he  deemed  to 
apply  a  trade  mark   or  trade  description   who — 

(a)  applies  it  to  the  goods  themselves  : 

(b)  applies  it  to  any  covering,  label,  reel,  or  other 
'  thing  in  or  with  which  the  goods  are  sold  or 

exposed ; 


The  Merchandise  Marks  Acts. 

(c)  places,  encloses,  or  annexes  any  goods  which 
are  sold  or  exjjosed  or  hail  in  possession  for  any 
purpose  of  sale,  trade,  or  manufacture,  in, 
with,  or  to  any  covering,  label,  reel  or  other 
thing  to  which  a  trade  mark  or  trade  descrip- 
tion has  been  applied  ; 

(d)  uses  a  trade  mark,  or  mark,  or  trade  description 
in  any  manner  calculated  to  lead  to  the  belief 
that  the  goods  in  connection  with  which  it  is 
used  are  designated  or  described  by  that  trade 
mark,  mark,  or  trade  descrijjtion. 

Section  lu. — In  the  case  of  imported  goods,  evidence 
of  tiie  port  of  shipment  shall  be  prima  facie  evidence  of 
the  place  or  country  iu  which  the  goods  were  madi  or 
produced. 

Section  l(i  provides  for  the  prohibition  of  importa- 
tion of  goods  which,  if  sold,  would  be  liable  to  forfeiture 
under  the  Act,  Under  sub-section  (1)  goods  of  foreign 
nuxnufacture  are  prohibited  which  bear  any  name  or 
trade  mark  being  or  purporting  to  be  that  of  any  manu- 
facturer, dealer,  or  trader  in  the  United  Kingdom  unless 
such  name  or  trade  mark  is  accompanied  by  a  definite 
indication  of  the  country  of  origin.  Sub-section  (4) 
is  directed  against  cases  in  whicli  there  is  a  name  of  any 
place  on  the  goods  identical  with  or  a  colournble  imita- 
tion of  tlie  name  of  a  place  in  the  United  Kingdo)ii, 
unless  such  name  or  trade  mark  is  a('coiiij>auied  by  ;iii 
indication  of  the  country  of  origin. 

By  an  amending  Act  in  1891.  Section  1,  the  Customs' 
entry  relating  to  imported  goods  was  deemed,  by  Sectioi. 
2,  a  "  trade  description  "  applied  to  the  goods,  and  th*; 
Board  of  Trade  was  iiuthorised  to  prosecute  offences  in 
cases  "  appearinL'  .  ■  ■  to  affect  the  genera!  interests 
ot  tlie  country,  or  of  a  section  of  the  community,  or  of 
a  trade."  lu  1894  the  Botird  iif  Agriculture  was 
authorise<l  to  act  in  certain  cases.  A  further  Act  in 
1911  deals  with  the  furnishing  of  information  by 
importers. 

The  sections  of  the  original  .\ct  which  have  given  rise 
to  the  most  controversy  are  those  dealing  with  place  or 
country  of  origin,  and  the  application  of  the  Act  to 
foreign  goods  in  transit.  It  can  he  well  understood  that 
where  articles  have  English  words  on  them,  or  connected 
with  them,  in  the  absence  of  other  indication,  the  buyer 
thinks  that  they  are  British,  and,  in  accordance  with 
the  Act,  goods  having  such  words  have  to  be  marked 
with  the  country  of  origin. 

It  never  lias  l)een  part  and  parcel  of  the  .'Vet  that  all 
goods  should  have  the  country  of  origin  marked  on 
them.  It  is  not  unlawful  for  a  desiler  in  the  United 
Kingdom  to  put  his  name  on  to  such  goods,  provided 
that  the  application  does  not  result  in  a  misunderstand- 
ing as  to  the  maker  of  the  goods  or  the  co\intry  of  origin. 

Originally  goods  in  transit  were  examined  by  Customs 
to  see  if  they  complied  with  the  Act.  but  owing  to  the 
action  of  merchants  who  cared  more  for  their  own 
])ockets  than  for  national  reputation,  this  practice  has 
been  al)andoned  by  departmental  order.  Tliis  <]uestion 
will  he  dcidt   witli  later. 


"  M.\DH  IN  (;i;R>rANT." 
Very  clever  j)rop!iganda  has  for  years  been  organised 
liv  friends  of  "  false  trade  description  "  to  prove  that, 
the  progress  in  German  trade  has  largely  been  due  to 
tlie  provisions  of  the  Merchandise  Marks  Act  regarding 
marking  of  gooils.  whicli  have  enabled  the  foreign  buyer 
to  know  wOiere  the  gooils  handled  l)y  British  merchants 
have  come  from,  so  that  he  could  go  to  (iermany 
or  to  some  German  merchant  and  buy  them  direct. 
There  may  be  something  in  the  argument,  but  nothing 
like  that  which  is  claimed  by  Germanophile  merchants. 
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It  is  necessary  to  deal  with  this  matter  in  some  detail, 
as  the  same  arguments  are  indulged  in  at  meetings  and 
uomiiiittees  regardless  of  a  number  of  elementary  factors 
which  have  iiirtuenced  trade  and  business  during  the  last 
forty  years.  In  the  first  place,  tlie  average  British  mer- 
chant, unlike  the  merchants  in  many  other  countries,  has 
for  years  given  very  little  preference  to  British  goods. 
He  not  merely  often  puts  his  own  mark  with  a  London 
address  on  foreign  goods,  called  conveniently  a  "  selec- 
tor "  mark,  which  in  fact  often  does  deceive  as  it  is 
intended  to  deceive  the  ultimate  purchaser,  but  he  also 
frequently  illustrates  foreign  goods  with  the  aid  of 
foreign  blocks  in  his  catalogues. 

To  put  so  much  of  the  blame  on  the  Act  is  to  as.sume 
that  the  German  commercial  traveller,  the  German  sub- 
sidised lines  of  steamers,  the  German  subsidised  clerks 
and  agents  in  banks  and  business  lionses  at  home  and 
abroad,  the  (ierman  Trade  Press  and  catalogues  have 
lieen  non-existent,  and  also  that  the  foreign  mercliant  is 
an  untravelled,  non-observant,  ignorant  person. 

Suppose  the  case  where  a  British  mercliant  has  begun 
to  build  up  a  business  with  German  goods  with  one  of 
tlie  hardware  and  machinery  local  merchants  abroad ; 
whether  the  goods  have  been  marked  "  Made  in  Ger- 
many "  or  not,  a  German  commercial  traveller  or  local 
German  business  man,  being  an  expert,  will  probably 
sooner  or  later  spot  the  goods,  in  the  warehouse  or  in  the 
retailers'  shops,  and  he  then  will  offer  the  goods  direct  at 
a  lower  price.  A  man  with  experience  in  a  particular 
trade  can  often  spot  not  merely  the  country  of  origin,  but 
also  the  maker  of  an  article  without  looking  at  the  label. 
In  the  old  days  before  technical  and  trade  journals,  the 
telegraph,  railways  and  steamships  existed,  the  mer- 
chant was  a  very  important  link  in  the  commercial 
chain.  To-daj-  there  is  a  tendency  for  the  consumer  to 
get  close  to  the  producer,  and  for  a  manufacturer  to 
appoint  his  own  agent  abroad.  It  is  usual  nowadays  for 
some  members  of  foreign  firms  frequently  to  come  to 
Europe  and  visit  London,  Paris,  Hamburg,  and  Berlin, 
where  they  are  shown  samples  of  the  very  goods  they 
used  to  buy  through  London  merchants. 

The  Influence  oi?  Merchants. 

The  merchant  is  not  in  the  strict  sense  of  the  word  a 
producer,  he  is  either  a  commission  agent  or  a  vendor 
middleman;  he  can  only  justifj-  his  existence  if  he  finds 
out  or  creates  markets  and  demand  for  goods  which  but 
for  his  business  would  not  otherwise  exist,  or  gives 
facilities  to  his  customers  otherwise  unobtainable. 
Many  of  those  merchants  who  demand  freedom  of  trade 
from  the  housetops,  object  to  the'marking  of  goods,  other- 
wise freedom  of  information  ;  they  often  show  by  their 
IJrotests  before  marks  and  similar  committees  and  their 
influence  in  Chambers  of  Commerce  that  but  for  secrecy 
regarding  sources  of  supply  they  would  lose  some  of  their 
business,  and  quite  properly  too.  Trade  is  hampered 
by  the  presence  of  too  many  intermediaries. 

A  country  which  cannot  feed  itself  cannot  live  on 
entre/jotAiiule  and  merchants'  conmiissions ;  it  must 
either  export  competitive  goods  or  minerals  in  return 
for  food,  or  starve;  matters  are  made  worse  in  this 
country  by  the  destruction  of  much  of  the  invisible 
exports  owing  to  the  debt  to  the  U.S.A.  A  merchant  is 
entitled  to  handle  German  or  any  other  foreign  goods; 
we  cannot  export  witliout  imports,  but  a  merchant  who 
makes  extra  profits  by  facilitating  selt-dei-eption  by 
ultimate  or  otlier  buyers  should  be  severely  dealt  with. 

At  the  present  time,  more  than  ever  before,  the  in- 
terests of  the  manufacturer  and  operatives  come  before 
those  of  the  middleman,  although  the  last  has  had,  and 
still  has,  very  much  too  much  say  regarding  national 
affairs. 

LniiTATioN  OF  Dishonesty  not  "  Photection." 

To  claim  that  national  trade  will  be  injured  by  the 
limitation  of  dishonest  trade  is  to  give  a  very  poor  testi- 
monial to  the  nation  as  a  whole,  although  some  people 
in  high  places  do  not  seem  always  to  realise  that  a  great 
deal  of  the  "goodwill"  of  British  trade  rests  on  the 
"square  deal."     Dishonest  action  regarding  the  origin 


of  goods  injures  everybody  in  the  long  run.  The  dift- 
culty  is  that  British  law  was  founded  on  a  basis  of 
liberty  and  fair  play ;  for  example,  an  accused  peroon  in 
assumed  to  be  innocent,  on  tlie  assumption  that  the  citi- 
zen, when  left  alone  in  his  individual  and  collective 
capacities,  would  act  iionourably.  Unfortunately  during 
the  last  half  century  the  country  has  been  Hooded  with 
alien  merchants  and  others,  with  alien  interestu  to  sup- 
port, many  of  whom  have  apparently  never  been  taught  to 
play  the  game  ;  so  not  merely  have  unfair  practices  been 
winked  at  and  encouraged  all  round,  but  influence  has 
been  brought  to  bear  to  prevent  the  Customs  and  other 
Government  departments  from  interfering  yith  some  of 
them.  It  is  most  amusing  how  the  word  protection,  when 
used  in  any  sense,  seems  to  give  some  people  a.  cold 
shudder,  especially  tho.se  who  seem  so  anxious  to  in- 
crease their  own  profits  regardless  of  the  interests  of  the 
community  as  a  whole. 

Lord  Russell  of  Killowen,  in  the  case  of  "  Kirscheu- 
boim  V.  Salmon  &  Gluckstein,"  said:  "The  buyer  is 
entitled  to  know  what  he  is  buying,  and  to  have  that 
which  he  orders  and  pays  for." 

A  witness  before  the  IHW  Committee  said  (No.  2314), 
'  We  only  want  the  public  to  know  really  what  they  are 
buying,  and  to-day  they  do  not.  .  .  .  We  want  simply 
fair  play  for  the  British  industry."  In  paragraph 
2461,  "  no  doubt  from  a  moral  point  of  view  there  is  a 
great  desirability  that  the  well-earned  reputation  of  a 
particular  market  .should  be  preserved  as  far  as  possible 
for  that  market." 

2474,  "  The  (1887)  Committee  took  evidence  and  wu'^ 
satisfied  that  frauds  existed  to  an  enormous  extent,  and 
that  the  reason  of  the  fraud  was  that  the  goods  had  no 
indication  of  origin,  or  a  false  indication  of  origin.*" 
2476.  "  The  Act  was  not  passed  for  the  purpose  of  pro- 
tecting our  industry  against  competition  of  cheap  manu- 
factures ;  it  was  to  protect  our  industries  against  im- 
portation into  this  country  of  .  .  .  manufactures 
alleged  to  be  English  which  were  foreign." 

Some  of  those  people  who  persistently  deceive  their 
ultimate  purchasers  at  home  or  abroad,  as  far  as  the 
administration  of  the  law  allows,  take  up  the  attifudi' 
that  to  tell  the  customer  what  lie  is  getting,  or  to  insist 
that  he  shall  not  be  deceived  by  advertisements,  cata- 
logues, trade  cards,  or  "get  up,"  is  to  adopt  a  system 
of  protection.  The  matter  then  becomes  "  politics," 
.111(1  it  should  not  therefore  be  discussed  in  respectable 
technical  journals  or  by  technical  societies. 

Deceiving  the  Ultimate  Customer, 

It  should  be  remembered  in  all  questions  relating  to  the 
marking  of  goods,  that  it  is  not  so  much  the  merchant  and 
wholesaler  who  should  be  protected — they  have  specialists 
to  advise  them  ;  it  is  the  small  retailer  and  the  ultimate 
customer.  In  a  case  in  1824,  before  special  trade-mark 
legislation  came  into  existence,  this  was  pointed  out. 

The  public  has  prejudices,  it  is  no  crime  to  have  them  : 
the  trader  has  no  right  to  take  advantage  of  them  in 
order  to  make  more  money.  This  is  specially  the  ea.se 
regarding  natives  in  the  tropics. 

If  goods  are  got  up  to  look  like  British  or  French 
goods,  in  other  words  to  deceive,  it  should  not  be  neces- 
sary for  a  purchaser  to  have  to  ask  what  things  are:  and 
the  law  should  be  frameil  so  tliat  as  far  as  practicable  if 
n  deliberate  misstatement  is  made  verbally  or  in  writing 
till'  trailer  can  be  iiuiiislicd.  so  that  lie  cannot  merely 
wink  at  deceiitioii   ami   then   wriggle  out. 

It  is  more  equitable  to  penalise  an  employer  for  the 
inisstatenient.s  of  his  employes  out  of  which  he  benefits 
than  to  hold  him  liable  for  the  consequences  of  the  negli- 
irence  of  his  employes  over  whom  he  has  nowadays  so 
little  control. 

Tin:  P.MHiOTic  Buyer. 

It  is  notorious  that  many  of  those  who  shamelessly 
jirofiteered  during  the  war  are  using  every  undergroiuu) 
means  to  prevent  interference  with  profiteering,  that  is 
to  say.  by  importing  and  sellinsr  German  or  .Tap.nnese 
and  other  foreign  goods  as  British.  If  tlio  average 
English  customer  is  shown  two  pocket  knive.*.  two  lamp 
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holders,  two  samples  of  "  flex  "  or  cables,  and  he  is  told 
that  one  is  Britisli  and  the  otiier.is  (German  or  Japanese, 
he  will  only  buy  the  latter  if  it  is  very  much  cheaper. 
The  war  has  awakened  in  the  large  mass  of  the  public  a 
patriotic  feeling,  and  many  men  realise  that  it  is  only 
fair  that  the  buyer  should  know  the  conditions  under 
which  the  goods  he  buys  are  made. 

Wlien  the  German  Heparation  (Recovery)  Act  was 
being  drafted,  which  allowed  of  a  tax  up  to  50  per  cent, 
of  the  value  of  German  goods  imported,  it  was  obvious 
that  wholesale  evasions  would  take  place,  the  obvious 
safeguard  being  the  adoption  of  the  American  system  of 
compulsory  jnarking    of    all   German    goods    capable    of 


being  marked  without  injury,  with  heavy  penalties  for 
evasion,  and,  to  protwt  the  ultimate  customer,  penalties 
agniuNt   deletion  and   false  re-marking. 

When  tlic  Bill  was  drafted,  no  clauses  were  put  in 
making  marking  compulsory,  although  it  was  obvious 
that  a  large  i>ro)>ortion  of  the  population  would  only 
luiy  German  goods  at  very  much  lower  prices.  The 
lecent  in(|uiry  regarding  (Jerman  toys  and  the  Safe- 
guarding of  Industries  Act  tended  to  show  that  while 
toy  and  fancy  jroods  merchants  might  make  perhaps 
2J  per  cent,  out  of  British-made  goods,  they  often  made* 
GU  per  cent,  out  of  the  German  goods;  therefore  tlie  in- 
centive to  deception   is  vei'v  great. 


THE  ELECTRICAL  EQUIPMENT  OF  THE  LONDON  COUNTY  HALL. 
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Cables  and  Wires.  —  It  will  be  appreciated  that  the  wide 
use  which  is  made  of  electricity  for  lighting  and  power 
purposes  in  a  building  of  this  size  has  naturally  necessi- 
tated a  large  sciieme  of  conduit  cabling.  The  Stella 
Conduit  Co,  supplied  many  miles  of  seamless  steel 
screwed  tubes  of  various  diameters,  and  cast-iron  boxes, 
all  of  which  were  specially  nrade  to  comply  with  the 
strict  conditions  of  the  contract.  A  feature  of  the  cabling 
is  the  neatne.ss  with  which  the  cables  have  been  run  ;  from 
the  main  switchboards  they  are  led  via  trifurcating  boxes 
towards  the  roof  of  the  basement,  where  thej'  are  sup- 
ported in  racks  with  ample  clearance.  The  cables  then 
radiate  to  points  immediately  beneath  local  control 
rooms,  of  which  there  are  110  on  the  various  floors. 
The  screwed  steel  conduit  that  protects  the  cable  is  con- 
cealed everywhere  (to  a  large  extent  in  air  ducts). 


carried  out  Ijy  the  main  contractors  and  builders  of  tlie 
Hall,  Messrs."  Holland,  Hannen  &  Cubitts,  Ltd.  The 
wainscotting  ,in  each  room  is  screwed  on;  behind  it  is 
run  an  iron  cliannel  1  in.  deep  and  2  in.  wide,  witii  a 
sprung-on  cover.  Any  auxiliary  leads  for  the  room  can 
be  housed  in  this  channel,  so  that  should  it  be  desired  at 
some  future  date  to  alter  or  add  to  the  lighting  in  any 
room,  it  can  be  accomplished  without  destroying  the 
surface  of  the  walls  and  floors. 

Moforx. — The  whole  of  the  motors  used  in  the  build- 
ing, excepting  certain  lift  motors,  were  supplied  by 
Messrs.  Crompton  &  Co.,  Ltd.,  and  are  generally  of 
standard  types.  In  a  number  of  cases,  liowever,  such 
as  the  lift  motors  and  those  driving  most  of  the  ventilat- 
ing fans,  they  have  been  specially  designed  to  meet  the 
requirements  as  regards  silent  operation,  and  the  results 
.lie    highly    satisfactory.        The    panels    to    control    the 
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Fig.  6. — G.E.C.  Fittings  in  a  Cn.\i.\nnKK  Room. 
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The  actual  total  length  of  the  main  cables  is  some 
3J  miles,  and  the  complete  contract  for  their  manu- 
facture and  supply  was  entrusted  to  the  Pirelli-General 
Cable  Works,  Ltd.' 

Three  main  classes  of  cable  have  been  used  in  the  in- 
stallation— namely,  paper-insulated,  lead-covered,  and 
steel-armoured  cable:  paper-insulated  and  lead-covered, 
but  without  steel  armouring:  and  v.i.r.  cable.  In  some 
positions  three-core  and  in  others  twin-core  cable  is 
u.sed.  The  sectional  areas  of  the  .'i-core  cables  are  0.075, 
0,12,  0.2.  and  0,4  st].  in.:  and  the  areas  of  the  twin- 
core  cablfs  are  0.1  and  0.2  sq.   in. 

Hooper's  Telegraph  &  India-Rubber  Works.  Ltd., 
furnished  special  pure  rubiier  insulated  flexible  wire  for 
use  in  the  corridors,  <Src.,  and  for  connecting  up  certain 
fittings  on  tlie  principal  floor,  as  well  as  the  wire  for  the 
electric  clocks. 

All   (lie  wirin.'    for    the   liurJitiiiL'   of   tlie    huildintr  was 


motors  were  supplied  by  Messrs.  Bra}',  Maikliaiu  and 
Reiss,  Ltd.,  and  have  been  standardised  so  as  to  simplify 
the  renewal  problem.  No  less  than  60  motors,  aggre- 
gating some  350  h.p.,  have  already  been  installed,  and 
standardisation  as  far  as  possible  is  a  feature  of  every 
pliase  of  the  work,  being  calculated  to  make  for  economy 
and  simplicity  in  the  maintenance  of  the  plant. 

JAfts. — In  a  large  building  such  as  the  one  we  are 
concerned  with,  a  complete  system  of  lifts  is  a  necessity, 
seeing  that  there  are  seven  floors,  a  basement,  and  suli- 
basement.  \  total  of  21  lifts  have  been  installed,  of 
which  eight  are  service  lifts,  seven  passenger  lifts,  four 
hook  lifts,  and  two  goods  lifts  ;  their  position  are  shown 
on  the  plan  (fig.   1), 

.Messrs.  Waygowl-Otis.  Ltd  .  were  responsible  for  five 
of  the  large  electric  ])asseiigcr  lifts,  two  of  which  are 
ra|iahle  of  carrying  a  load  of  Ci  cwt.  at  a  speed  of 
250  ft.  per  inin.,  travelling  a  height  of  I  Oti  ft.  ;  the  curs' 
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are  7  ft.  3  in.  by  7  ft.  1  in.  Ijy  7  ft.  6  in.  liigii. 
The  three  smaller  ones  will  each  carry  24  cwt.  at  the 
same  speed,  tflie  cages  being  5  ft.  3  in.  by  5  ft.  6  in.  by 
7  ft.  C  in.  high.  The  winding  macliines  are  of  standard 
design.  In  the  case  of  the  larger  lifts  the  rope.s  are  six 
in  number,  and  for  the  smaller  ones  four  in  number. 
The  controller  provides  for  smooth  and  gradual  accelcra- 


FiG.  8. — Faraday  Fittings  in  the  Education  Committee  Room. 

tioii  and  deceleration.  Provision  is  made  against  over 
travel  in  either  direction. 

The  three  smaller  lifts,  in  addition  to  being  operated 
from  the  car  by  an  attendant,  are  fitted  with  a  system 
r.f  dual  control,  so  that  by  a  change-over  switch  the  con- 
trol can  be  altered  to  full  automatic  S3'stem.  With  this 
arrangement,  after  busy  hours  when  the  attendant  is  not 
available,  any  person  can  use  the  lift  with  ease  and 
.safety.  The  cars  are  fitted  with  screw  grip  safety  gear 
under  the  car  and  operated  by  a  governor  which  is 
set  to  actuate  the  gear  in  the  event  of  the  car  attain- 
ing an  excessive  speed  in  either  direction.  The  gear 
romes  into  action  gradually  and  so  avoids  sudden  shock. 
During  the  busiest  half-hour  in  the  morning  one  of  these 
lifts  carries  .385  passengers.  Flash  light  position  indi- 
cators are  fitted  to  all  tlie  lifts,  and  arranged  so  as  to 
show  on  each  floor  tiie  position  of  the  lift  in  the  shaft  at 
:iny  time. 

The  Express  Lift  Co.,  Ltd.,  supplied  in  all  three 
|)assenger  and  thirteen  goods  lifts.  Two  of  the  former 
iire  capable  of  dealing  with  loads  of  2-i  cwt.  at  a  speed 
of  250  ft.  per  minute,  and  20  cwt.  at  -'iOO  ft.  per  minute 
respectively;  the  third  passenger  lift  is  designed  for  a, 
10-cwt.  load  at  150  ft.  per  minute.  Twelve  of  the  service 
and  book  lifts  will  takel  cwt-.'  at  100  ft.  per  minute,  and 
the  remaining  unit  is  for  15  cwt.  at  the  same  speed.  The 
control  of  this  firm's  lifts  is  also  arrangeld  for'  the  lifts 
t  ^  be  worked  by  the  attendant  on  the  car-switch  system 
il'uring  rush  liours,  '  and  automatically  durihc  slack 
)>oviods.  It  should  be  noted  that  when  automatic  work- 
ing is  in  force,  the  lifts  do  not  work  on  the  top  speeds, 
referred  to  above,  but  on  a  second  speed  approximating 
to  120  ft.  per  minlite. 

The'  smaller  goods  lifts  have  a  special  form  of  full 
automatic  push-lmtton'  control,  win'cli  enables  them  lo 
1)1'  sent  from  and  to  any  floor  whirli  may  be  desired. 
The  governors  are  installed  in  the  motor  rooms,  which 
are  sittiated  above  the  lift  shafts.  Should  any  of  the 
lifts  exceed  the  maximum  speed  in  either  direction,  the 


speed  governor  operates  a  switch  wlucii  brings  the  con- 
troller to  the  "  ofl  "  position,  thus  cutting  ofi  the  power 
supply  to  the  motor  and  applying  the  brakes.  If,  in 
spite  of  this,  the  lift  still  travels  at  a  speed  above  the 
normal  maximum,  the  speed  governor  operates  a  trip 
which  brings  the  safety  gear  into  action  ;  the  lift  is  then 
definitely  stopped  within  two  feet.  This  type  of  safety 
gear  ensure-s  that  a  lift,  even  if  travelling  at  a  speed  of 
400  ft.  per  minute,  can  be  brought  to  rest  without 
causing  any  inconvenience  to  passengers. 

.\n  interesting  point  in  connection  with  the  installa- 
tion of  the  lifts  is  that  one  of  the  goods  lifts  was  erected 
and  in  commission  within  ten  days  in  order  to  meet 
the  urgent  requirements  of  the  L.C.C. 

Lighting. — A  large  and  handsome  building  such  as 
tlie  one  we  are  concerned  with  must  Ije  equipped  with 
electric  light  fittings,  which  must  not  only  be  efficient  a.'i 
lighting  units,  but  must  also  be  in  harmony  with  the 
architecture  and  the  .scheme  of  decoration  of  the  rooms. 
It  should  be  mentioned  tliat  all  the  switches  controlling 
the  lighting  circuits  were  supplied  by  the  Edison  Swan 
Electric  Co.,  Ltd.,  flush-type  tumbler  switches  being  used 
in  most  cases;  the  larger  units  are  controlled  by  knife- 
type  switches  concealed  in  the  walls. 

The  whole  of  the  lamps  used,  both  vacuum  and  gasfilled, 
will  be  manufactured  and  supplied  by  Eiitjlish  Electric 
and  Siemens  Supplies,  Ltd.  As  the  lighting  arrange- 
ments are  not  yet  finally  completed,  f\ill  particulars  as 
to  quantities  and  types  cannot  be  given.  The  main  fea- 
ture from  an  illuminating  engineering  point  of  view. 
however,  is  that  semi-indirect  lighting  units  are  employed 
in  conjunction  witii  gasfilled  electric  lamps. 

In  the  Council  Chamber,  committee  rooms.  oflSces.  and 
galleries,  general  illumination  is  provided  by  means  of 
lamps  in  bowl  fittings  having  glassware  which  effectively 
screens  the  brilliance  of  the  filament  without  undue 
absorption  of  the  light  from  the  lamp.  Thus,  a  highly 
eflScient  scheme  of  general  illumination  is  obtained  for 
a  minimum  current  consumption.  At  the  moment  a 
large  number  of  gasfilled  lamps  of  60.  IOO,  and  300-watt 


V\n.  '.1.-  -Galswouthv  I,antei!N  .\t  I'^HK.uT,  Entr.^nck. 
I'^ui.   10.     Bhomsgkovk  Staikcask  Standard 

.  apaiitv  are  in  use.  For  local  or  individual  lighting. 
uliiio  it  is  necessary  (o  supplement  the  general  illumina- 
licm,  and  foi-  (he  corridors  and  minor  appointments, 
standard  vacunni-typc  lamps  of  .'iO-  and  40-watt  capacity 
arc  being  employed.  Some  indication  of  tlie  number  of 
ng  points  may  be  gathered  from  the  fact  that  the 
lighting  load  provided  for  is  750  kW,  and  from 


lighti 
total 
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ten  to  fifteen  thousand  lamps  of  various  types  will  even- 
tually be  installed. 

The  General  Elettrif  Co.,  Ltd.,  manufactured  a  large 
number  of  fittings  which  were  all  specially  designed  in 
collaboration  with  the  architect  so  as  to  be  in  keeping 
with  the  general  architectural  scheme.  All  these  fittings 
have  heavy  cast  bronze  metalwork,  and  are  equipped 
with  various  types  of  ornamental  glassware. 

The  Entrance  Uall  may  be  considered  as  a  typical 
example.  Here  cast  bronze  pendants,  with  20-in» 
diameter  "  satin  "'  finislied  glass  bowls,  are  pro- 
vided for  the  main  ligiiting;  the  "  Corona  "  suspension 
chains  are  also  of  real  bronze,  and  lampholder  covers  of 
the  same  material  are  provided  to  liide  the  holders  and 
necks  of  the  lauips.  Four  torch  fittings  were  also  pro- 
vided for  this  hall;  each  lias  four  arms  fitted  with  flam- 
beau shades,  and  special  provision  is  made  for  easy 
wiring  and  access  for  cleaninfr.  Tlie  torch  fittings  are 
arranged  for  fixinof  to  the  mantlepieces.  The  fittings  de- 
signed for  the  lobbies  of  this  entrance  hall  are  somewhat 
unusual.  Owing  to  low  headroom,  pendant  fittings 
would  have  fouled  tlie  iloors  when  the  latter  swung  open. 
A  special  brmi/e  ceiliii',;-  lilting;-  with  a  shallow  '"  satin  " 


Fju.  J  I. — (")si,Ku  Dish  1'i:.\d.\nt. 

liiiislied  glass  dish  was  therefore  designed,  the  top  re- 
flector with  the  lampholder  being  sunk  into  the  roof, 
allowing  the  cast  band  carrying  the  dish  to  be  flush  with 
the  ceiling. 

The  Tea  Room  and  Library  aic  e(|uipped  with  pen- 
dants similar  to  those  in  tlie  ciitiancc  hall.  The  mem- 
bers' reading  and  refreshment  rooms  derive  their  main 
illumination  from  eight  bowl  fittings,  each  equipped  with 
a  24-in.  "  Perlux  "  disli.  The  combination  of  this 
beautiful  frlass  with  the  rich  bronze  mounts  gives  a  most 
striking  effect,  which  is  not  spoiled  as  so  frequently 
happens  by  a  view  of  the  lampholder  and  lamp  neck — 
these  being  liidden  by  bronze  tassels.  Subsidiary 
lighting  in  these  rooms  is  provided  by  12  bronze  wall 
brackets  with  octagonal  backplates.  Each  has  two  arms 
carrying  "  TCriuilMXn  "  ^'lass  sliades.  Two  "Perlux" 
liowl     fittiiifrs     of     similar     design     to     those     already 


described,  but  3G  in.  in  diameter,  and  eight  wall 
brackets  are  provided  for  the  two  large  committee  rooms, 
see  fig.  G. 

Messrs.  Faraday  &  Son,  Ltd.,  supplied  the  four  large 
bowl  pendants  in  cast  and  wrought  bronze  (each  5  ft. 
i;i  diameter)  for  the  Council  Chamber  (fig.  7);  the  mas- 
sive six-branched  electroliers  and  the  two-light  wall 
lirackets  for  the  Education  Committee  Room  (fig.  8), 
as  well  as  a  number  of  obscured-glass  dish  pendants  and 
two-light  wall  brackets  for  other  positions  of  lesser  im- 
portance; the  firm  carried  out  all  the  work  in  its  Lon- 
don premises. 

A  handsome  cast  bronze  lantern  (fig.  9)  was  supplied 
1),'  Messrs.  Galsworthy,  Ltd.,  for  the  terrace  entrance 
lobby;  this  fitting  is"  1  ft.  9  in.  high  and  2  ft.  C  in. 
across  its  largest  diameter.  In  addition,  this  firm  pro- 
vided 101  2-light  Georgian  wall  brackets  for  the  chief 
offices,  and  also  a  plainer  pattern  of  bracket  for  the 
lavatories. 

The  elegant  bronze  standards  on  the  fine  marble  stair- 
case (figs.  3  and  10)  were  made  by  the  Bromsgrove  Guild, 
Ltd.  ;  they  are  six  in  number  and  about  7i  ft.  in  height, 
each  iiaving  an  opal  glass  globe  22  in.  in  diameter,  con- 
taining a  .'iOd-watt  lamp.  This  firm  is  also  executing  the 
lamp  standards  and  pylons  for  the  main  entrance,  cir- 
cular carriage-way,  members'  terrace,  and  covered-way  ; 
they  are,  however,  not  yet  in  position. 

Tlie  last  illustration  (fig.  11)  is  of  one  of  the  24-in. 
dish  pendants  sujiplied  by  Messrs.  F.  it  C.  Osier,  Ltd. 

In  general,  the  offices  are  illuminated  by  ceiling  lights, 
about  300  111'  whicli  were  sui)plied  by  Messrs.  Best  and 
Lloyd.  Ltd.  ;  they  are  fairly  plain  bowl  fittings  with 
chains  and  rini;s  tliat  harmonise  with  the  doors  and 
f\iruiture  of  the  rooms.  The  hundreds  of  yards  of 
corridor  have  been  lighted  by  small  bronze  ceiling  fit- 
tings, to  the  nvimber  of  about  500,  supplied  by  the  same 
firm,  at  the  apex  of  eacli  domed  arch.  The  domes  are  of 
'■  satin  "  finished  opal  glass,  as  is  tlie  case  with  all  the 
lighting  glassware  throughout  the  building. 

Sojne  600  sphere  pendants  have  been  supplied  by 
.Messrs.  Paul  W.  Rands. 

Clocks. — Practically  every  room  in  the  biiilding  will 
have  one  or  more  electric  clocks  in  it.  There  are  at 
present  some  700  dials  in  use,  eacli  circuit  of  100  being 
controlled  by  a  master  clock,  the  ener<;y  being  derived 
from  a  Chloride  battery.  The  clocks  were  supplied  by 
Messrs.  (Jillett  it  .lohnson. 

Telephone  Exchattye. — Of  interest  is  the  fact  that  tlie 
County  Hall  houses  a  busy  telephone  exchange,  in 
which  the  10-position  switchboard  is  provided  with  ,'$5 
lines  in  and  out  of  the  building,  and  no  less  than  650 
internal  extensions.  The  exchange  is  a  war-time  relic, 
inasmucli  as  it  was  orij;inally  installed  by  the  (i.P.O. 
for  the  use  of  the  Food  Controller  when  he  and  his  staff 
occupied  the  unfinislied  building.  It  has  since  been 
adapted  to  L.C.C.  requirements,  but  the  existinir  equip- 
luent  is  only  temporary,  for  it  is  intended  to  sub- 
stitute for  it  within  eight  months'  time,  it  is  hoped,  an 
automatic  exchange  to  deal  with  anything  up  to  000 
instruments.  When  the  conversion  has  been  made  this 
will  l)e  the  first  private  automatic  oxchaiifre  in  London  to 
be  connected  directly  to  a  public  P.O.  exchange  and  the 
largest  of  its  type  in  the  country. 

Annunciators. — The  London  County  Council  is  much 
like  a  small  Parliament — it  has  its  whips  and  its  division 
lobbies,  <fec.  So  .also  must  its  members — wherever  they 
may  be — be  informed  of  wh.at  is  p.assing  in  the  CouiU'il 
Cliamber  when  a  debate  is  in  procrress.  To  provide  for 
this  requirement  a  system  of  "  division  bells  "  and 
annunciators,  similar  to  that  in  use  in  the  House  of 
Commons,  has  liecn  installed. 

The  whole  of  the  apparatus  supplied  by  flic  .'^torlinlr 
Tclcphoiic  and  Electric  Co.,  Ltd..  in  this  conncrfion  was 
specially  constructed,  and  consists  nf  division  bells  for 
the  purpose  nf  calling  the  members  together  when  a 
division  is  about  to  take  place  in  the  Council  Chamber. 
The  installation  consists  nf  about  80  bells  fixed  about 
the  premises,  in  corridors,  committee  rooms,  the  library, 
refreshment  bar,   and  at  any  point  where  members  are 
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likely  to  assemble.  They  are  ol'  a  somewhat  novel  cou- 
struction,  and  differ  from  the  ordinary  type  of  electric 
bell. 

An  electioMiugnet  provided  wiUi  the  usual  form  of 
aDuature  and  hammer  is  fitted,  wilh  the  striker  resting 
between  two  -t-in.  cone-shaped  gongs;  the  movement 
is  a  single-stroke  one.  When  the  circuit  is  closed  the 
armature  is  attracted  and  the  hammer  strikes  one  gong ; 
when  the  circuit  is  broken  the  armature  is  released,  the 
hammer  falls  back  and  strikes  the  second  gong.  This 
cycle  of  events  takes  place  about  once  a  second,  and  the 
gongs  being  tuned  in  thirds,  the  result  is  a  pleasant  non- 
irritating,  but  none  the  less  persistent,  ding-dong. 
There  is  practically  no  part  of  the  Ijuilding  in  which 
the  bells  cannot  be  heard. 

The  controller  for  operating  the  bells  comprises  a 
small  motor  mounted  on  an  iron  bed  plate,  and  geared  to 
a  shaft  which  carries  ten  substantial  brass  cams,  each 
one  of  wiiich  is  arranged,  when  revolving,  to  make  con- 
tact with  a  hinged  contact  arm.  Tiie  bells  are  arranged  in 
ten  sections,  the  circuit  of  each  section  being  closed  by 
its  respective  contact  on  the  controller.  The  system  is 
under  the  control  of  the  clerk  in  the  Council  Chamber. 
When  a  division  is  about  to  take  place,  the  switcii,  placed 
iimveniently  to  hand,  is  turned  so  as  to  start  the  con- 
troller and  complete  the  circuits  to  the  bells.  The  latter 
are  ke])t  ringing  for  two  minutes,  after  which  it  is 
assumed  that  all  members  are  present,  and  the  division 
takes  place. 

The  annnnciatdrs  were. supplied  by  the  Exchange  Tele- 
graph Co..  Ltd.,  and  are  operated,  as  are  also  the  divi- 
sion bells,  by  means  of  a  50- Ah.  fiO-cell  battery  of 
acctiiimlators  sujiplied  by  tlie  Cliloride  Electrical 
Storage    Co.,    Ltd.      The   12   iirinters — there  will  even- 


tually be  14 — which  announce  the  subject  being  dis- 
cussed in  the  Council  Chamber,  are  arranged  in  two 
circuits,  six  in  each,  and  the  electrical  portion  of  the 
mechanism  is  most  ingenious. 

Liyhtniny  Protection. — With  regard  to  the  protection 
of  the  building  against  lightning,  the  L.C.C.  was  advised 
Ijy  tlie  National  I'hysical  Laboratory.  This  involved  a 
study  of  the  available  literature  on  the  subject,  especi- 
ally in  connection  with  the  experience  obtained  as  to  the 
effect  of  lightning  on  buildings  of  a  similar  design  from 
an  electrical  point  of  view.  One  of  the  most  important 
factors  is  that  modern  steel-frame  buildings  provide  a 
]iractically  perfect  "earth"  connection  from  the  roof 
supports  down  to  the  ground.  The  metal  work  is.  how- 
ever, inside  the  .shell  of  the  building,  and  the  N.P.L. 
report  was  largely  concerned  with  the  electrical  proper- 
ties of  structures  of  this  type.  Assistance  was  also  avail- 
able from  the  knowledge  obtained  from  the  properties  of 
electricity  as  used  in  radio  transmission  ;  the  report  to 
the  L.C.C.  dealt  with  these  matters  in  some  detail,  and 
suggested  the  general  lines  on  which  it  appeared 
desirable  that  protection  should  I)e  provideil.  Light- 
ning-conductor points  are  erected  on  all  tin-  chiiimeys. 
the  copper  strip  being  bonded  to  the  steel  structure  of. 
the  building,  which  contains  some  10.000  tons  of  steel. 
This  work  was  carrie<l  otit  by  Messrs.  W.  .1.  Furse  and 
Co.,  Ltd.,  and  it  is  believed  to  be  the  first  example  of 
this  method  of  protection  against  lighting  lieing  adopted 
on  a  large  scale. 

Finally,  a  word  of  praise  is  due  to  Mr.  C.  W.  Huin- 
phreys.  chief  engineer,  and  to  Mr.  Chas.  A.  Baker, 
M.I.E.E..  assistant  engineer  (electrical)  and  chief  elec- 
trical inspector  to  the  L.C.C  for  the  very  able  manner 
in  which  they  tackled  a  very  exacting  task. 


WHY? 


By    S.     LEES. 


Thk  immutability  of  things  mundane  abounds  in 
jierplexing  inconsistencies,  inherent  naturally  and  artifi- 
cial. Engineering  practice  seems  to  be  singularly  prone 
to  tiiis  defection.  The  inconsistencies  of  the  ofiice  with 
the  works,  and  the  works  witji  the  finished  job  on  site  are 
]iroverbial,  and  'twas  ever  thus. 

In  no  other  branch  of  electrical  engineering,  perhaps, 
is  there  more  marked  inconsistency  than  in  the 
lack  of  proper  understanding  shown  by  maker  and 
designer  to  a  thorough  apjneciation  of  all  that  is  neces- 
sary in  the  manipulation  of  electrical  apparatus 
operating  under  average  work-a-day  conditions  obtain- 
ing in  industrial  service. 

For  instance,  the  importance  of  preserving  a  uniform 
clearance  around  the  air-gap  of  a  commercial  a.c. 
induction  motor  cannot  be  overstated,  and  makers 
concern  themselves  in  no  mean  manner  in  this  direction 
b}-  issuing  informative  literature  wherein  attention  is 
directed  to  the  dire  effects  resulting  to  the  machine  if 
the  air-gap  be  allowed  to  thin  down  to  vanishing  dimen- 
sions. Advisory  hints  are  given  on  the  use  periodically 
of  the  conventional  feeler-gauge  as  a  means  of  avoiding 
trouble.  All  of  which  is,  no  doubt,  very  commendable 
wisdom.  But  to  satisfactorily  gauge  the  air-gap  of  any 
electromotor  one  must  needs  first  get  proper  introduction 
for  a  suitable  ■"feeler"  before  reaching  the  "gap." 
On  modern  machines  the  performance  of  this  operation 
shotild  be  readily  ami  easily  aciiieved  without  under- 
going the  necessity  of  removing  unwieldy,  heavy,  and 
awkwardly-placed  doors,  covers,  grids,  end-shields, 
brackets,  and  the  like,  oft-times  mis-named  inspection 
covers,  and  fitted  with  weird  fastenings  that  wouhl  puzzle 
a  Houdini  in  their  doing  and  undoing.  Why  should  a 
certain  machine,  Avhich  shall  be  nameless,  described  as 
of  the  "  protected  type,"  be  possessed  of  egregious  sec- 


tional cast-iron  end  cover  overhanging  the  air-gap  hj 
ujan}'  inches  (and  thereby  preventing  access  for  checkin'.' 
clearances),  and  barely  clearing  the  rotor  end  turns  of  tho 
winding?  To  reach  the  gap  without  removing  the  said 
cud-covers  one  would  require  to  put  a  feeler  gauge 
through  an  impossible  series  of  gymnastics  ;  it  is  a  phy- 
sical impossibility  even  to  "  visualise  "  the  air-gaps,  as 
is  often  resorted  to  as  an  alternative  expedient  in  an 
awkward  case.  For  a  rated  "  protected  "  machine,  the 
design  would  not  have  been  materially  affected  by  the 
provision  of  suitably-placed  inspection  or  feeler  aper- 
tures in  the  end-covers. 

It  would  often  prove  iielpful,  es|iecially  to  surveyors, 
if  machines  of  the  enclosed  type  carried  some  indication 
as  to  the  dimensions  of  the  original  air-gap  clear- 
ances. Such  hgures  could  easily  be  stamped  on  the 
name-plate,  and  would  often  obviate  the  absurd  dis- 
crepancies which  frei|uently  appear  between  the  maker's 
certificates  and  an  outside  inspector's  reports,  and 
which  often  prove  prtKluctivc  of  jirolonged  contentious 
correspondence.  The  maker  is  rarely  far  wrong,  but. 
of  course,  his  shop  facilities  for  checking,  Ac.  are  not 
available  for  the  surveyor  on  site,  and  the  latter,  pains- 
taking and  conscientious  though  he  may  be,  will,  as 
likely  as  not,  have  his  findings  upset  by  many  mils  of 
Nupertluous  varnisli  or  a  cheiau.r-<lf-frhe  of  burred 
metal  around  stator  or  rotor  core.  Nor  can  the  "  lift 
always  be  tried,  nor  is  it  appreciable  to  the  toucli. 
hence  that  blessed  adjective  "  apparent."  prefi.Ted  or 
suffixed  a.s  required.  Many  engine-builders  state  their 
evlinder  clearances  by  typing,  usually  on  flanges:  so 
whv  not  electromotor  makers? 

So-called   removable  ventilating  grids  fitted  with  wirei 
netting  of    absurd    mesh    and    fixed    from    the  fitniffr  of 
end  covers  are  irritating  to  8  degree,  especially  in  ca.se* 
of  urireney.  and  in  the  very  nature  of  things  "  trotible 
and  breakdown  jobs  are  always  importunate.     And  w« 
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must  not  forget  that  the  manager — non-technical  though 
jie  may  be,  perhaps^ — needs  a  lot  of  persuading  that  the 
hbiir  or  so  taken  up  in  preliminai'j'  scouting  before 
actually  getting  at  the  cause  of  the  trouble  was  unavoid- 
able. He  sees  first  and  foremost  lost  production,  and, 
secondly,  fails  to  appreciate,  and  probably  rightly  so, 
■why  i\  should  be  necessary  to  enter  through  the  back 
•loor  to  unfasten  the  front  gate,  so  to  speak.  Perhaps 
thf  less  said  the  better  about  an  inspection  door  whose 
catch  fastening  fouls  the  brush-gear ;  and  that  solid 
cast-iron  end  covers  (detachable)  of  some  30  lb.  avoir- 
dupois held  by  plain  projecting  lugs  are  somewhat 
unnecessary  on  a  fairly  modern  10  h.|i.  d.c.  machine, 
will  hardly  be  denied. 

Urgent  jobs  seem,  cussed-like,  to  be  always  of  the  99 
per  cent,  order;  the  remaining  1  per  cent,  might  be 
conceded  the  proportion  of  motor  bearings  that  will  per- 
mit of  proper  gauging  by  feeler  in  position  ;  it  is  indeed 
none  too  easy  to  make  an  optical  syrvey  of  the  internal 
economy  of  the  average  bearing,  and  it  becomes  an 
almost  physical  impossibility  to  probe  one's  digits 
through  the  cap-hole.  Some  sort  of  periscope  might 
prove  a  real  boon  for  exploring  the  ramifications  of 
bearing  oil-wells.  Those  shabby  contraptions  variously 
described  as  bearing-caps,  covers,  lids,  A-c,  are  often 
simply  receptacles  for  dirt  and  dust,  or  open  the  wrong 
way,  if  hinged  :  if  loose,  they  are  ill-fitting  and  require 
inordinate  digital  dexterity  to  remove,  or  else  are  of  the 
fiendish  56-lb.  spring-snap  kind  that  trap  one's  hands, 
leaving  blisters  to  carr\-  on  with  for  a  week. 

The  saving  effected  in  cost  by  dispensing  with  silly 
apologies  for  oil-gauges  (so  called),  on  perhaps  any  but 
three-figure  powered  machines,  might  be  usefully  ex- 
l>ended  in  improving  many  of  the  motor  terminal 
features  found  on  a.c.  and  d.c.  machines  alike.  It  is 
pretty  safe  to  say,  even  at  this  day,  that  a  really  satisfac- 
tory service  terminal  device,  safe  and  easy  of  access, 
facilitating  coupling  and  uncoupling  without  the  use  of 
special  tools,  having  dependable  insulation  that  will 
withstand  ''  roughing,"  and  of  100  per  cent,  conduc- 
tivity is  still — as  the  advertising  quack  proclaims — "  a 
long-felt  want  I  ''  Speaking  of  terminals,  in  perhaps  no 
other  detail  of  the  modern  motor  is  there  such  a  lack  of 
sound  design  shown  as  in  the  numerous  impractical  forms 
of  terminal  arrangements  so  common  curiously  on  ma- 
chines of  otherwise  unimpeachable  character.  With  the 
exceptions  of  vei-y  few  makes,  internal  terminals  and 
similar  connections  are  quite  inaccessible  without  at 
least  partially  dismantling  the  machines.  Surely  this 
should  not  be  so.  Further,  if  makers  universally  ob- 
served the  practice  of  legibly  marking  in  simple 
characters  all  terminal  connections,  so  that  a  wrong 
coupling  would  be  all  but  a  human  impossibility,  sucli 
an  innovation  would  lie  welcomed  alike  by  all.  And 
ao-ain,  the  conventional  terminal  "  lug,"  almost  in- 
variably of  the  eyelet  kind,  has  many  inherent  defects, 
and  so  might  be  much  improved.  Siemens  and  others 
i-on temporary  over  a  quarter  of  a  century  back,  used 
terminals  on  their  machines  which  were  models  of  sound 
design,  and  the  cone  socket  seldom,  if  ever,  failed. 

We  suppose  in  these  enlightened  days  tiiat  there  is 
some  real  and  unavoidable  engineering  necessity  for  the 
decided  dimensioned  discrepancy  between  the  front  and 
back-end  shaft  journals,  so  connnon  a  feature  of  current 
design — say.  of  machines  of  over  50  h.p.  But  what 
logical  reason,  economic  or  otherwise,  can  be  urged  for 
different  diameters  of  shafts  in  10  h.p.  and  12  h.p.  re- 
spectively, motors  of  exactly  similar  type  throughout. 
(Catalogued  as  standard?  One  realises  the  absurdity  of 
such  vagarious  design  in  the  bewildering  stock  of 
"  spares ''•  carried  in  cases  where  scores  of  machines 
increasing  by  almost  fractional  increments  of  horse- 
power are  installed.  The  following  list  shows  the  differ- 
ent types  of  bearing  bush  fitted  to  a  "  standard  '  en- 
closed ventilated  20-h.p.  motor  by  six  different  makers  : 

No.  1 .  Phosp}ior-l)ronzc  (or  brass)  hnsli.  One  oiling- 
ring. 

No.  2.  Phosphor-bronze  Cor  brass)  busli.  Twooiling- 
rings. 


Phosphor-bronze,  white  metal  lined.  One  oil- 
Pliosphor-lirunze,  white  metal  lined.  Two  oil- 
Cast-iron,  white  metal  lined.  t)ne  uiling- 
Cast-iron,  white  metal  lined.  Two  oiling- 
sary  want  of  uniformity  seems  inconjpi'e- 


Xo.  3. 
ing-ring. 

ing-rings. 

No.  5. 
ring, 

Xo.   G. 
rings. 

Such  iinneces 
liensible. 

One  almost  feels  constrained  to  ask  whether  or  no  a 
real  necessity  exists  for  the  so-called  oil-thrower  (of 
the  conventional  ring  form)  which  is  almost  invariably 
litted  to  electro-motors.  This  kind  of  fitment  does  not 
seem  to  be  in  much  demand  on  other  machinery  run- 
ning at  high  speeds,  too,  and  the  prevention  of  oil 
escaping  from  bearings  should  not  be  looked  upon  as 
such  a  difficult  problem.  The  vicious  V-rings  cut  in 
the  shaft  of  a  modern  motor  cannot  be  too  strongly 
condemned  ;  likewise  those  shafts  of  uniform  diameter 
from  the  end  of  the  core  sleeve  or  spider,  as  may  be,  to 
rhe  bearing  journal.  And  the  average  run  of  oiling- 
rings  strikes  one  as  being  a  very  crude  affair,  either  too 
heavy  or  too  light.  Few  are  just  right  :  many  have  a 
wicked  tendency  to  whirl  out  of  their  proj)er  groove,  and, 
hanging  impotently  on  the  bush,  provide  the  opportunity 
which  is  seized.  A  simple  attachment  would  effectually 
prevent  such  an  eventuality,  and  also  serve  to  guard 
against  damaging  oiling-rings  when  removing  or  re- 
assembling bearings  or  shafts.  Why  does  not  someone 
raise  a  voice  against  that  class  of  so-called  standard 
nmtor  whose  extended  shaft  does  not  carry  a  standard 
stock-size  pulley  without  thereby  blocking  out  the 
driving-end  bearing  oil-hole?  And  surely  it  should  be 
practicable  to  remove  motor  end  brackets  or  covers  with- 
out having  to  withdraw  the  arnmture  or  rotor,  as  may 
be,  at  the  same  time.  A  goodh-  printer's  column  could 
be  devoted  to  the  shortcomings  of  machine  shaft  design, 
Ijut  as  this  subject  might,  perhaps,  prove  too  contro- 
versial, the  writer  will  content  himself  by  making  a  not 
unreasonable  suggestion  to  all  makers  that  it  would  not 
materially  increase  its  cost  if  every  machine  shaft 
turned  out  were  given  a  legible  identification  number 
(showing  its  relation  to  the  frame  also)  stamiied  prefer- 
alily  on  both  ends  of  the  shaft. 

It  seems  a  shame  to  have  to  strij)  a  thoroughly 
sound  winding  just  to  fit  a  new  shaft,  but  this 
is  no  figment  of  the  imagination,  as  quite  a 
large  number  of  motors  are  so  designed  that 
there  is  no  alternative,  owing  to  the  impracticability 
of  withdrawing  the  old  and  fitting  a  new  shaft  without 
damaging  more  or  less  seriously  the  winding  or  core 
structure.  Mo^t  motors  are  fitted  with  a  dust  cap  oi 
cover  over  the  free  end  bearing,  these  being  almost 
invariably  fixed  by  tiny  B.A.  threaded  screws. 
Might  we  plead  for  a  bigger  screw  without  the  same 
propensity  for  hiding  itself  as  its  smaller  relative:  any- 
how, anything  above  1/16-in.  Whitworth  is  easily 
found  in  most  works.  Some  makers  re(«ss  the 
bearing  nose  and  press-fit  a  sheet-metal  plate,  which  i.*; 
extremely  difficult  to  remove  without  damaging  plate 
or  bearing.  Obviously,  no  great  amount  of  ingenuity 
would  be  required  to  devise  a  dust-proof  and  easily 
detachable  screwless  cap  or  plate  for  this  purpose. 

The  subject  of  brush-holders  and  brushes  would  pro- 
bal)ly  prove  more  controversial  than  that  of  shaft  and 
bearing  design.  Great  things  were  expected  with 
the  birth  of  B.E.A.M.A.,  but  standardisation  is  not  yet, 
but  then,  of  course,  neither  is  the  Millennitim  !  Still, 
one  might — not  unreasonably  either — expect  by  now 
something  more  tangible  and  real  in  the  way  of,  shall 
we  say,  interchangeability  at  least  of  the  wearing  de- 
tails which  rei|uire  jieriodically  renewing.  It  might 
not  be  out  of  place  to  remark  on  that  odious  type  of 
brusli-lioldei-  titled  with  a  bonding  cord  which  terminates 
ill  a  i>lug-pin.  the  said  pin  having  a  nasty  knack  of 
jiiotruding  inwardly  and  damaging  the  commutator  by 
grooving  the  s\irface.      And  then  there  is  the  bonding 
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strip  which  should  provide  tho  straight  path  between 
its  holder  and  the  spindle,  but  unfortunately  fails  in  its 
function,  giving  rise  to  those  mysterious  (?)  burnings 
out  of  the  moving  parts  of  the  brush-gear.  One  for- 
bears saying  tho  rude  tilings  applicable  to  those  awful 
contraptions  which  stjll  carry  on  (anyway,  the  owner 
does),  even  when  the  brush  is  worn  out.  That  there 
exists  a  real  need  for  a  pattern  of  brush-rocker  that 
cannot  be  moved  beyond  allowable  limits,  according  to 
type  of  machine,  will  be  denied  by  few.  Let  us  whisper 
that  the  best  Continentals  guard  against  the  frail  human 
element  in  providing  for  such  a  lapse. 

One  may,  possibly,  be  excused  for  feeling  strongly 
on  the  question  of  protective  covers  or  grids  as 
used  on  a.c.  slip-ring  gear.  Some  curiously  divergent 
designs  are  to  be  seen  on  quite  modern  machines;  for 
instance,  one  well-known  maker  employs  a  pressed  light 
sheet  steel  case  in  stability  not  unlike  a  bully-beef  can, 
wliilst  another  uses  a  massive  cast-iron  box  nearly  half 
a  hundredweight  avoirdupois,  which  is  held  up  by  means 
o;  a  couple  of  ridiculously  small  wing  bolts  of  the  domes- 
tic fuse-box  variety.  Picture  the  first-named,  being  a 
metal  canister  about  10  in.  long  by  9  in.  in  diameter, 
secured  to  a  flanged  extension  piece  on  the  machine 
bearing  housing  by  means  of  three  3/lG-in.  bolts,  10|  in. 
in  length,  the  said  bolts  being  inserted  through  corre- 
sponding holes  provided  in  the  outer  or  dished  end  of  the 
rover.  (Really  it  makes  quite  a  nice  game  finding  the 
hole,  or  the  joy  at  holding  up  a  cast-iron  case  of  some 
r)(j-lb.  weight,  and  at  the  same  time  wrestling  with  a 
(xjuple  of  insignificant  and  refractory  wing-nuts  should 
fill  one  with  delight.)  And  lest  we  forget,  it  should  be 
ii'iiiembered  that  both  of  these  fitments  appear  on  certain 
modern  machines;  and,  in  addition,  the  covers  being 
totally  enclosed,  obviously  it  is  necessary  to  remove  them 
for  inspection  of  the  interior.  A  type  of  cover  (sif) 
which  has  as  its  chief  merit  (?)  that  of  cheapness,  is  the 
familiar  strip  of  sheet  metal  which  is  banded  around 
the  commutator  bracket  or  slip-ring  case,  as  may  be,  and 
secured  in  place  by  one  or  more  wing-bolts.  It  is  quite 
common  to  see  such  covers  made  up  in  one  piece 
10  ft.  long  and  over,  and  up  to  a  foot  wide.  Such 
covers  are  extremely  awkward  things  to  handle  safely, 
and  the  work  of  putting  on  or  taking  off  may,  in  certain 
circumstances,  be  attended  by  considerable  danger — say 
by  an  operative  when  standing  on  a  ladder,  or  in  the 
close  vicinity  of  live  apparatus,  open  gearing,  &c.,  not 
to  mention  the  risk  of  making  a  foul  on  the  machine 
itself. 

The  question  of  standardisation  of  design  of  motor 
bases,  and  particularly  as  regards  the  dimensions  of  the 
feet,  is  long  overdue.  Speaking  of  bases  recalls  painful 
recollections  of  damaged  fingers  caused  through  stubborn 
holding-down  bolts  to  slide-rails  objecting  to  peaceful 
persuasion  in  removal.  Perhaps  in  the  fulness  of  time 
a  slide-rail  or  base-plate  capable  of  being  readily  and 
easily  attached  and  detached  without  the  risk  of  losing 
I'olts  or  nuts  temporarily,  unless  suspended  in  the  time- 
liunoured  fashion  by  means  of  a  piece  of  string,  will 
not  be  be3-ond  the  resources  of  the  modern  progressive 
!-l'op.  The  shipping  about  of  machines  in  situations 
where  a  crane  or  even  simple  "  blocks  "  is  not  available, 
)  ■  nearly  alwa3's  a  slow  and  laborious  process.  A  method 
of  facilitating  the  transport  of  machines,  ujj  to  fairly 
big  sizes  running  well  into  three-figured  power,  where 
'•o  lifting  is  required,  is  to  mount  the  motor,  say,  on 
rollers  or  M'heels,  one  to  each  foot  of  the  machine.  These 
can  be  made  massive  and  after  the  style  of  the  conven- 
tional furniture  castor,  and,  jf  adjustable,  would  carry 
any  size  of  machine.  If  some  ingenious  maker  would 
incorporate  a  simple,  inexpensive  device  in  his  machines 
which  would  obviate  the  use  of  those  back-breaking 
pi'oes  of  piping,  or  even  the  more  up-to-date  trolley  or 
bogey,  he  would  no  doubt  reap  a  rich  liarvest. 

The  fitting  of  bolts  and  nuts  in  more  or  less  inacces- 
sible positions  and  requiring  the  employment  of  special 
angular  spanners,  out-size  box-keys,  and  the  like,  is 
inexcusable  in  these  days,  and  the  use  of  large-size  bolt,s 
(quite  common  up   to  |  in.    diameter),    having  slotted 


heads,  should,  and  quite  rightly  too,  be  tabooed.  There 
are  surely  plenty  ot  equally  suitable  and  certainly  more 
efficient  patterns  available  for  almost  any  conceivable 
application.  Such  large-sized  bolts  are  somewhat  of  a 
nuisance  and  commonly  get  badly  damaged  or  defaced 
by  rough  handling  -often  unavoidable — in  a  manner 
never  intended  by  the  designer. 

On  machines  described  as  being  of  the  self-ventilating 
type,  many  of  the  fans  or  propellers  fitted  call  for  severe 
criticism.  Much  might  be  excused  on  the  score  of  ignor- 
ance of  wind  niatheniatics  by  those  responsible  for  their 
(h'sign,  but  notliing  for  the  crude  fitments  so  often  used 
as  a  "  fan."  Fancy  a  modern  machine  fitted  with  a 
multi-blade  fan  runner  having  its  pressed  sheet-metal 
hub  held  to  tiie  machine  shaft  simply  by  a  series  of 
punch  pops  projected  from  the  said  hub  on  to  the  shaft 
— this  is  not  fiction,  but  hard  fact. 

The  writer  fancies  that  even  cable  makers  (tough  folks 
though  they  may  be)  must  sometimes  feel  grieved  to  see 
their  beloved  stuff  mutilated  by  being  savagely  drawn 
through  tortuous  tracks  in  ungetatable  places,  such  as 
behind  rotor  slip-ring  cases  and  housings,  under  stator 
frames  and  commutator  pits,  often  requiring  tlie  aid  of 
blocks  and  tackle,  if  not  for  their  insertion,  at  any  rate 
for  their  withdrawal,  or  to  unite  cable  to  binding  post. 
Nor  is  it  an  uncommon  thing  to  find  slip-ring  gear 
provided  with  short-circuiting  and  brush-lifting  attach- 
ments which  are  unmarked  as  regards  ''  on  "  and  "  off  " 
positions,  and  which,  in  addition,  only  ijietend  to  raise 
the  brushes.  As  to  the  machines  which  have  "  earthed  " 
rotors,  of  course  nobody  ever  will  want  to  know  if  or 
where  so  arranged,  so  the  good  makers  thereof  dont 
worry  about  giving  this  information.  Apropos  of 
which,  no  doubt  some  engineer-surveyors  could  tell  inter- 
esting stories. 

Loosely  attached  metal  plates  indicating  conventional 
diagram  connections  placed  in  close  proximity  to  bare 
metal  terminals  obviously  are  objectionable,  as  are  also 
Ijlue  paper  prints  similarly  fixed  by  mucilage;  as  is 
fairly  well  known,  the  latter  forms  a  quite  good  con- 
ductor, especially  if  moist,  and  most  printing  paper  is 
hygroscopic. 

Any  mention  of  machine  name-plates  should  be  outside 
the  scope  of  these  notes,  but  even  those  simple  but  useful 
adornments  fall  short  of  the  standard  of  Caesar's  wife. 
For  instance,  machines  are  commonly  found  bearing  a 
name-plate,  but  no  serial  number  thereon,  and  armatures 
and  rotors  abound  which  carry  no  identification  marks 
whatever.  There  seems  to  be  a  shyness,  too,  in  some 
quarters  about  stating  the  h.p.  or  kW,  and  it  would 
appear  as  if  the  space  religiously  allotted  to  the  amperes 
were  sacred,  if  the  virginity  of  the  plate  be  any  criterion  : 
rotor  volts  are  practically  unknown,  except,  perhaps.  ti> 
Ihe  Continentals.  Particulars  of  weight,  of  course,  no- 
body expects  to  find  on  a  name-plate:  such  informatiofi 
is  available  in  the  shipping  columns  of  makers'  lists — 
sometimes.  Some  name-plates  are  attached  to  machine 
frames  in  a  very  paltry  manner.  The  writer  has  come 
across  examples  held  on  by  tiny  wood  screws,  and  even 
brass  tacks  driven  into  wood  plugs.  A  word  might  be 
said  regarding  the  reprehensible  practice  one  occasionally 
finds  of  the  original  maker's  name-plate  being  change<l 
or  altered,  usually  during  installation  or  when  passing 
through  dealer's  hands.  This  is  apt  to  lead  to  confusion, 
and  any  craving  for  advertisement  by  an  interested 
party  w"ould  surely  be  fully  met  by  attaching  an  addi- 
tional plate. 

A  certain  type  of  power  plant,  the'product  of  a  British 
maker  who  shall  be  nameless,  is  turned  out  bearing  it^ 
maker's  name  and  class,  but  no  further  particulars  as 
tr  voltage,  capacity,  or  even  a  serial  number.  The 
absence  of  such,  almost  in  a  sense  vital,  information  is 
often  the  cause  of  much  confusion  and  dispute  in  cases 
of  survey  for  valuation  and  insurance,  and  tlie  annoy- 
ance and  vex.ation  arising  through  the  lack  of  the  neces- 
sary means  of  proper  identification  of  individual 
machines  may  present  a  more  serious  aspect  than  that 
Gilbertian  quandary--"  which  wa.s  which  he  could  never 
make  out." 
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A     SIMPLE     AND     INEXPENSIVE     METHOD 
OF     TESTING     INDUCTION     MOTORS. 


Bt  F.  a.  cook,  B.Sc. 


There  are  probably  many  engineers  in  charge  of  plant 
using  alternating  current  as  a  means  of  power  supply 
who  supervise  the  repair  and  rewinding  of  their  own 
machines  as  occasion  demands. 

In  a  large  number  of  manufacturing  works  the  motors 
are  comparatively  small,  say  up  to  GO  or  100  h.p.,  and 
of  a  similar  type. 

After  rewinding,  the  question  of  putting  the  motor 
on  to  full  or  even  overload  for  a  period  arises,  as  many 
motors  have  to  be  placed  in  positions  where  handling 
is  diflScult,  and  when  once  on  site  it  is  desirable  to  know 
tliat  no  trouble  will  arise. 

It  is  therefore  the  object  of  this  short  article  to 
describe  a  method  adopted  by  the  writer,  which, 
although  it  does  not  involve  any  new  principle,  does 
not  appear  to  be  thoroughly  appreciated  by  all  concerned. 

The  advantage  of  this  method  of  loading  a  machine  is 
tliat  it  does  not  involve  the  expenditure  of  much  energy, 
only  the  losses  of  two  machines  have  to  be  supplied — a 
consideration  when  dealing  with  large  machines — and 
does  not  require  a  special  brake  or  dynamo  to  which  the 
motor  can  be  belted  and  the  electrical  energy  obtained 
dissipated  in  resistance. 

Two  similar  machines  are  desirable  for  the  test,  not 
necessarily,  however,  rated  at  the  same  speed.  The 
procedure  is  to  fit  different  size  pulleys  on  to  the  two 
motors,  to  belt  these  together,   with  the  result  that  one 


will  run  above  the  synchronous  speed  of  its  rotating 
field — this  machine  will  then  become  a  generator.  A 
couple  of  stout  battens  and  slide  rails  on  to  which  the 
motors  can  be  bolted  are  all  that  are  necessary  in  the 
way  of  foundations. 

By  varying  the  amount  by  which  one  machine  runs 
above  synchronous  speed  in  the  case  of  squirrel-cage 
motors,  and  in  the  case  of  wound-rotor  machines  by 
adjustment  of  the  rotor  resistance  in  addition,  the 
amount  of  load  on  the  machine  which  is  motoring  can 
be  varied. 

For  example,  a  4-pole  induction  motor  on  a  50-cycle 
circuit  will  have  a  synchronous  speed  of  1,500  r.p.m., 
and,  when  loaded,  will  run  witli  about  5  per  cent,  slip, 
i.e.,  to  1,575  r.p.m.,  and,  allowing  for  3  per  cent,  slip  of 
driven  motor  up  to  5  per  cent,  above  synchronous  speed, 
i.e.,  at  1,575  r.p.m.,  and,  allowing  for  3  per  cent,  slip  of 
belt,  this  will  require  a  pulley  ratio  of  1,425/(1,575  + 
3  per  cent.Xl,o7o)=.875  to  1.  That  is,  a  10-in.  dia. 
pulley  on  the  motor  will  require  an  8J-in.  dia.  pulley  on 
the  generator.  Slight  differences  can  be  made  up  by 
variation  of  the  belt  tension. 

The  current  input  from  the  line  to  two  machines 
coupled  in  such  a  manner  will  he  fairly  large,  but  will 
be  at  a  very  low  p.f.,  as  it  has  to  supply  the  magnetising 
current  and  current  for  I'R,  iro.n  and  friction  losses. 


In  the  sketch  (fig.  1)  ab  is  the  magnetising  component 
of  current  to  motor ;  bc  is  the  magnetising  component  of 
current  to  generator ;  ae  is  the  power  component  of 
current  to  motor ;  AG  is  the  power  component  of  current 
from  generator;  af  is  the  losses  of  both  machines  (differ- 
ence of  AE  and  ag)  :  and  ad  is  the  current  from  the  line 
at  a  low  p.f. 

This  test  does  not  aim  at  obtaining  the  efficiency  of 
.iiiy  motor,  although  this  could  be  done  by  employing 
suitable  wattmeters. 

It  will  be  agreed  th:it  to  run  an  induction  motor  light 
does  not  give  an  indication  of  what  will  occur  on  load, 
since,  supposing  the  rotor  resistance  is  hiuh  owing  to 
running  of  solder  through  overload,  the  no-load  speed 
\\\\\  be  in  order,  but  on  load  the  speed  will  drop  unduly, 
whereas  by  loading  one  machine  to  its  full-load  amper- 
age by  the  above  method,  running  it  for,  say,  six  hours 
:ind  taking  the  speed,  one  is  able  to  say  definitely  what  the 
performance  of  the  motor  will  be  when  fixed  in  position. 


WATER-POWER     FOR     THE     FARM. 


Bt    W.    FRANCIS    LLOYD. 


Fakmeks  and  estate  owners  in  this  country  are  not  fully 
aware  of  the  advantages  that  may  be  derived  from  the 
modern  small  water  turbine,  the  development  of  which 
has  now  reached   a  high  state  of  efficiency. 

What  the  average  farmer  does  not  realise  is  the  amount 
of  power  which  can  be  obtained  from  a  fairly  small 
stream  at  a  low  cost.  The  power  obtained  from  the  old- 
fashioned  water-wheel  often  misleads  the  farmer  in  tliis 
respect.  The  power  output  of  a  modern  water  turbine 
— a  very  small  machine  compared  with  a  water-wheel — 
is  roughly  twice  that  of  the  latter,  owing  to  the  fact  that 
the  water-wheel  has  a  low  mechanical  and  hydraulic 
efficiency,  while  the  modern  water  turbine  develops 
more  than  80  per  cent,  of  the  theoretical  power. 

For  the  purpose  of  illustration  we  will  consider  a 
stream  having  a  flow  of  6  cubic  feet  per  second  and  fall- 
ing gradually  from  one  place  to  another  having  a  differ- 
ence in  level  of,  say,  15  feet.  Provided  this  difference  in 
level  occurs  in  a  reasonably  short  distance,  an  embank- 
ment, wall,  or  open  wooden  flume  could  be  put  up  in 
order  to  concentrate  the  drop  in  level  at  one  point,  as 
is  done  in  the  case  of  water  wheels.  A  water  turbine  to 
drive  a  dynamo  could  then  be  installed  at  this  point,  to 
give  an  output  of  S  brake  horse-power. 

It  should  be  remembered  that  8  horse-power  is  suflS- 
cient  to  light  continuously  100  40-candle-power  ordinary 
incandescent  lamps,    or   twice  that    number  of    "  half-    \ 
watt  "  type  lamps. 

The  farmer  probably  does  not  need  to  be  told  what  use 
he  could  make  of  8  horse-power  during  the  day-time.        ■__ 

The  Dry  Months. — What  happens  in  the  summer-time    'v 
when  the  flow  of  water  is  diminished? 

In  large  hydro-electric  schemes  ample  provision  is 
made  for  this  contingency  by  transforming  small  val- 
leyjs  into  storage  reservoirs  which  conserve  the  surplus 
water  of  the  wet  season  so  as  to  provide  the  requisite 
quantity  of  flow  in  the  dry  season.  Medium-sized  water- 
power  schemes,  which  do  not  possess  the  advantage  of 
natural  features  to  provide  such  storage,  have  recourse 
t  >  stand-by  sets  of  oil  or  steam  power  to  supplement  the 
decreased  output  of  the  water  turbines  during  the  two 
or  three  dry  months. 

In  very  small  developments,  such  as  the  one  we  have 
considered  above,  the  plant  is  usually  designed  for  the 
minimum  flow  of  the  dry  season,  the  surplus  water  of 
the  wet  season  being  allowed  to  run  to  waste.  A  larger 
continuous  output  could  be  economically  obtained  by 
designing  the  plant  for  the  average  quantity  of  flow, 
;iP(l — where  stoi'age  is  impossible — utilising  a  stand-by 
set  for  the  dry  months.  However,  when  the  load  con- 
sists chiefly  of  lighting  demands,  it  is  nearly 'always 
possible  to  arrange  for  a  day-to-night  storage  of  water 
by  providing   a  small  pond    of    sufficient    capacity  for 
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storing  water  i'roui  the  stream  during  the  day,  to  pro- 
vide the  normal  output  at  night.  In  this  case  no  stand- 
by set  will  be  necessary.  As  regards  power,  the  demand 
is  at  its  lowest  during  the  dry  months,  and  some  opera- 
tions can  be  wholly  postponed  until  aujple  power  is 
available. 

t'oiit  of  Plant.  —  Now  comes  the  all-iuiporlant  question 
of  cost.  The  cost  of  the  8-liorse-po\ver  turbine,  dynamo, 
switchboard,  iVc,  for  the  above  development  would  be 
in  the  neiglibuurhood  of  i;2UU,  which  is  not  more  than 
what  a  petrol  or  oil-engine  lighting  .set  of  the  same  out- 
put would  cost.  But,  of  course,  in  the  case  of  the  water- 
power  set,  there  is  the  additional  expense  of  construct- 
ing the  water  intake,  which  would  vary  considerably 
with  the  nature  of  the  local  conditions.  Against  this, 
however,  must  be  offset  the  extremely  low  operating  cost 
and  greater  reliability  or  the  water-power  plant.  Apart 
from  the  attention  required  for  turning  the  turbine  on 
or  off,  the  only  running  expense  is  the  replenishment  of 
grease  cups — an  exceedingly  small  item.  The  writer 
knows  of  cases  of  water  turbines  which  have  run  day  and 
night  for  20  years  with  very  few  stops.  The  annual 
bill  for  fuel,  repairs,  renewals,  <tc.,  for  an  oil  or  petrol 
set  presents  a  very  different  story.  In  making  a  com- 
parison it  is  only  fair  to  take  into  consideration  the 
annual  operating  expenses. 

Since  the  war,  considerable  impetus  has  been  given  to 
the  study  of  the  possibilities  of  water  power  in  this 
countr}',  owing  chiefly  to  the  high  cost  of  coal  and  other 
fuels.  Despite  the  commendable  prominence  given  to 
the  subject  by  the  Press,  owners  of  estates  have  been 
slow  to  realise  the  opportunities  lying  at  their  very  doors. 
I.i  the  meantime  these  water  powers  are  running  to 
waste. 


THE     ELECTRICAL     EXHIBITION     OF     1924. 


We  have  now  received  from  the  Director  of  the 
B.E.A.M.A.  a  little  more  information  regarding  the 
arrangements,  so  far  as  they  have  been  made,  for  the 
Electrical  and  Allied  Engineering  Section  of  the  British 
Empire  Exhibition,  which  takes  place  at  Wembley  Park 
in  1924. 

We  stated  some  weeks  ago,  on  the  authority  of  an 
announcement  which  appeared  on  the  back  cover  of 
Beama  that  the  Section  would  be  organised  and  space 
allocated  by  the  B.E.A.M.A.  under  the  direction  of  a 
special  committee  representing  all  branches  of  the  elec- 
trical industry;  it  was  announced  that  space  would  be 
reserved  according  to  priority  of  application.  In  our 
issue  of  J>uie  .30th,  in  a  leading  article  entitled  "  Look- 
ing Ahead,"  we  dealt  with  the  importance  of  the  exhibi- 
tion and  with  the  World  Power  Conference  which  is  to 
be  held  while  the  exhibition  is  in  progress.  It  is  un- 
necessary, therefore,  for  us  to  discuss  these  matters 
further  now. 

We  are  officially  informed  that  an  arrangement  has 
been  entered  into  between  the  British  Empire  Exhibition 
authorities  and  the  B.E.A.M.A.,  under  which  "practi- 
cally the  whole  organisation  of  the  electrical  and  allied 
engineering  section  "  is  placed  in  the  hands  of  the  Asso- 
ciation, which  takes  responsibility  for  letting  the  space 
allocated  to  the  Section.  We  are  also  advised  that  the 
work  of  organisation  is  well  in  hand.  The  word 
"practically"  seems  to  suggest  the  existence  of  sonic 
sort  of  limitation  whioli  will  probably  disclose  itself  as 
■uatters  proceed. 

The  earlier  statement  that  space  would  be  re- 
served according  to  priority  of  application  seems  to 
be  varied,  according  to  ]iresent  information,  for  w-hile 
it  is  to  be  noted  that  all  British  manufacturers  of  elec- 
trical machinery  and  appliances  are  eligible  to  exhibit 
in  the  Section,  whether  members  of  the  Association  or 


not,  and  while  inquiries  have  already  been  received  from 
outside  firms,  B.E.A.M.A.  members  have  the  right  of 
the  first  call  on  the  space.  They,  too,  are  also  entitled 
to  a  share  of  any  rebate  resulting  from  the  success  of 
the  undertaking,  to  which  outside  firms  will  doubtless 
be  contributors. 

This,  it  will  be  recognised,  is  somewhat  different  from 
the  arrangement  in  force  at  some  previous  electrical 
exhibitions  originated  by  our  electrical  manufacturer., 
when  all  exhibitors  were  entitled  to  a  rebate  off  the  rent 
paid  for  space,  with  the  chance  of  receiving  an  addi- 
tional amount  back  out  of  any  surplus  profits  earned. 

A  form  of  application  for  space  has  been  issued,  and 
we  understand  that  applications  are  being  received  in 
gratifying  numbers,  and  that  space  is  being  allotted. 
Contracts  are  made  between  individual  exhibitors  and 
the  Exhibition  Company,  but  application  must  be  made 
through  the  B.E.A.M.A. 

Arrangements  are  being  made  with  the  Exhibition 
Comi^any,  in  conjunction  with  the  consulting  engineers, 
Messrs.  Sparks  &  Partners,  for  the  conqdete  equipment 
Oi  an  electrical  power  station,  which  it  is  proposed  to 
erect  in  the  section.  Naturally,  this  power  station  will 
itself  form  an  important  exhibit,  but  presumably  it  is 
too  early  to  state  whose  plant  will  be  installed  or  whose 
apparatus  will  be  used  in  the  eq'nipment  of  the  restaurant 
kitchen. 

It  is  understood  that  the  Inland  Revenue  authorities, 
in  dealing  with  trading  accounts  submitted  to  them  by 
exhibitors,  will  treat  the  cost,  as  and  when  incurred, 
of  participation  in  the  Exhibition,  on  the  same  lines 
as  the  cost  of  advertising  generally,  and  in  normal  cases 
will  take  no  exception  to  such  expenditure  being  admitted 
as  a  deduction. 

A  descriptive  pamphlet,  entitled  "  Electric.il  and 
Allied  Engineering  at  the  British  Empire  Exhibition, 
1924,"  has  now  been  issued.  It  gives  the  names  of  the 
B.E.A.M.A.  Council,  which  is  "virtually"  the  con- 
trolling body,  and  of  the  co-operating  conmiitfec,  which 
represents  various  otiier  electrical  and  allied  interests. 
A  meeting  of  this  committee  will  be  convened  after  the 
iiolidays. 

We  give  below  the  names  of  the  officials  and  of  the 
Executive  and  Co-operating  Committees  :  — 

General  Manager  of  the  British  Empire  Exhibition. — D.  F. 
Wintour,  C.B.,  C.M.G. 

.-Issistnnt  General  Manager. — Major  E.  A.  Belcher. 

Consulting  Civil  Engineer.  —  E.  O.  Williams,  B.Sc, 
A.M.I.C.E. 

Consulting  Electrical  Engineers. — Chas.  P.  Sparks  and 
Partners. 

Executive  Committee. — Messrs.  B.  Longbottom  (chainuau) ; 
S.  Z.  de  Ferranti;  R.  K.  Morcom;  M.  J.  Railing;  John 
Taylor;    D.  N.  Duulop  (director);    C.  Rodgers  (secretary). 

Co-operating  Committee. — LI.  B.  .Atkinson  (The  Cable 
Makers'  Association);  J.  W.  Beauchamp  (The  British  Elec- 
trical Development  .Association);  .\.  G.  Beaver  (The  Electrical 
Wholesalers'  Fedeiation,  Ltd.);  H.  H.  Berry;  D.  A.  Brem- 
uer  (The  British  Engineers'  Association);  A.  C.  Cramb  (Incor- 
porated Municipal  Electrical  .Association) ;  Dr.  W.  H.  Eccles; 
.T.  E.  Edgecombe  (Electric  Lamp  Manufacturers'  Association 
111'  Great  Britain) ;  E.  T.  Ruthven  Murray  (The  Incorixir.ited 
Assoriatinn  of  Electric  Power  Companies);  Colonel  Sir  .A.  M. 
Ogilvic,  K.B.E..  C.B.,  V.D..  R.E..  (Institution  of  Electrical 
Engineers);  H.  Clifford  Pahner:  W.  Riggs  (The  Electrical  Con- 
tractors' .Association) ;    C.   H.   Wordihghani.   C.B.E. 

The  inqjerial  significance  of  the  exhibition  is  empha- 
sised in  the  early  jiart  of  the  pamphlet.  A  general 
jihin  is  included,  showing  the  proposed  lay-out  of  the 
whole  exhibition  grounds.  The  electrical  and  allied 
engineering  section  will  be  situated  in  the  northern  half 
(It  the  Machinery  Hall,  and  this  section  is  repeated  on  a 
lay-out  in  detail  and  the  charges  for  space. 


A  Hint  to  Britain. — The  London  (Ontario)  City  Council 
will  shurtlv  take  up  the  matter  of  a  proper  regulation  and 
licensing  of  'Inures.  It  is  claimed  by  some  of  the  aldermen  that 
it  is  unfair  to  make  the  street  railway  pay  its  share  of  the 
cost  of  paving  on  strtvts  where  its  lines  run  and  fhen^  per- 
mit 'Inise."!  to  nirt  with  only  the  payuient  of  an  insii^niticant 
lii'cnce  fee. — Electrical  News. 
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PARLIAMENTARY     NOTES. 


[Br  Odr  Specml  Parlumentary  Reporter  ] 
Empire  Wireless  Chain— On  August  1st  Mr.  HURD  asked 
the  Postmast€r-General  whether  he  had  considered  the  sug- 
gestion that  au  Imperial  Wireless  Council  should  be  appointed, 
to  include  representatives  of  the  Dominions  and  India,  so  as 
to  establish  the  fullest  possible  co-operation  in  the  develop- 
ment of  wireless  facilities  within  the  Empire;  ana  whether 
he  could  make  an  announcement  on  the  subject. 

Mr.  Kellaway  said  that  questions  of  policy  relating  to  Im- 
perial wireless  communication  were  at  pie.sent  referred  to  and, 
subject  to  the  Cabinet,  decided  by  the  Imperial  Communica- 
tions Committee,  of  which  the  Secretary  of  State  for  the 
Colonies  was  Chairman,  and  on  which  the  India  Office  w'as 
represented.  Whether  it  would  be  desirable  to  include  direct 
repre.sentation  of  those  Dominions  controlling  Imperial  wire- 
less stations  would  be  considered  when  the  Dominions  had 
decided  upon  their  policy. 

Sir  Harry  Brittain  asked  the  ro.stmaster-General  what 
support  he  was  receiving  from  the  different  parts  of  the  Em- 
pire in  furtherance  of  the  wireless  chain ;  and  what  was  ap- 
proximately the  earliest  period  within  which  this  form  of 
inter-Empire  communication  might  be  completed. 

Mr.  Kellaway  said  that  the  revised  scheme  of  Imperial 
wireless  communication  had  been  communicated  to  the  Indian 
and  Dominion  Governments  and.  until  replies  were  received, 
he  was  unable  to  answer  the  question. 

Mr.  HuRD  asked  whether  the  representatives  of  the  Cana- 
dian Government  had  yet  reached  this  country  for  the  dis- 
cussion of  Canada's  relation  to  the  Lnperial  Wireless  Chain; 
and,  if  not,  when  they  would  arrive. 

Mr.  Kellaway  said  that  the  answer  to  the  first  part  of  the 
([upstion  was  in  the  negative.  The  Canadian  Government  had 
appointed  its  representatives,  but  so  far  as  he  was  aware, 
had  not  fixed  a  date  for  their  departure. 

Broadcasting  .—Mr.  Percy  asked  the  Postmaster-General  if 
negotiations  for  the  institution  of  wireless  broadcasting  had 
yet  reached  a  satisfactory  conclusion,  and  if  he  could  make 
a  statement  on  the  matter ;  and  whether  he  would  arrange  for 
a  demonstration  of  wireless  in  some  convenient  room  in  the 
House  for  the  information  of  members. 

Mr.  Malone  asked  for  particulars  of  the  broadcasting  ser- 
vices company  or  companies  which  were  to  be  formed. 

Mr.  Kellaway  said  that  he  regretted  he  could  not  arrange 
for  a  demonstration  before  the  adjournment  of  the  House, 
but,  subject  to  the  consent  of  the  authorities,  he  would  en- 
deavour to  do  so  in  the  autumn.  The  formation  of  the  com- 
pany or  companies  referred  to  was  still  the  subject  of  nego- 
tiation between  the  wireless  manufacturers,  and  he  was  not 
able  to  make  any  further  statement  as  to  its  con.stitution. 
The  Articles  of  Association  would  be  subject  to  his  approval. 
The  security  against  a  monopoly  would  lie  in  the  fact  that 
any  bonu-fide  manufacturer  in  this  country  would  be  eligible 
for  membership,  and  apparatus  manufactured  by  him  would 
he  admi.s.sibie  for  use  under  the  licence. 

Mr.  Kellaway  made  a  further  .statement  on  wireless  broad- 
casting on  August  4th.  He  said  that  it  was  a  physical  im- 
po.ssibility  to  have  a  large  number  of  firms  broadcasting.  Any 
qualified  fimi  of  electrical  manufacturers  could  provide  the 
instniments,  but  that  could  not  be  the  case  in  the  provision 
of  tiie  actual  broadcasting  services.  He  hoped  that,  within 
the  next  fortnight,  the  firm.s  concerned  would  have  come  to 
an  arrangement  regarding  the  control  of  the  broadcasting 
service.  The  profits  of  the  company  were  to  be  limited  to 
7}  per  cent.  For  the  control  of  prices  of  receiving  inetruments, 
he  relied  on  the  ease  with  which  manufacturers  could  obtain 
licences. ^  He  regarded  it  as  essential  that  this  new  form  of 
communicafion.  in  all  its  aspects,  should  be  under  British 
control . 

The  Scarhorough  Order. — On  August  4th  Mr.  Manville 
asked  the  Parliamentary  Secretary  to  the  Ministry  of  Trans- 
jiort  whether  he  could  give  any  reason  for  the  undue  delay 
in  connection  with  the  confirmation  of  the  Scarborough  Elec- 
tricity (Amendment)  Special  Order.  1922,  the  order  having 
been  forwarded  to  the  Electricity  Commissioners  in  an  agreed 
form  on  May  -SOth  last. 

Mr.  Neal  .said  that  he  could  not  agree  that  there  had  been 
any  delay.  The  Order  was  received  from  the  Electricity  Com- 
missioners for  confirmation  on  .Tuly  .'^th.  and  the  statutory 
notice  of  intention  to  confirm  the  Order  w-a.s  sent  to  the  pro- 
moters' solicitor  on  July  Uth.  The  period  required  by  statute 
for  lodging  objections  was  not  less  than  21  days.  The  latest 
date  fixed  by  the  Minister  for  posting  objections  in  the  present 
case  was  August  5th. 

Royal  Assent.— On  August  4th.  the  Royal  Assent  bv  Com- 
mission was  given  to  the  following  Bills  :— Electricitv  fSuppIy) 
Bill;  Ayr  Burgh  (Electricity)  Bill;  Grampian  Electricity 
Supply  Bill:  North  Mpfropnlitan  Electric  Power  Supply  Bill'- 
Telegraph  (Money!  Bill:  Post  Office  (Pneumatic  Tubes  Ac- 
quiBition)  Bill;  Bristol  Tramways  Bill;  I,nndon  Countv  Coun- 
cil (Tramways  and  Improvements)  Bill ;  and  the  Black  Country 
Tramways  and  JAght  Railways  Bill. 

The  /trfjm/mmcnf,— PaHinrnent  rose  for  the  summer  adjourn- 
ment on  Fndav,  August  4th,  and  will  reassemble  on  Tuesday 
Isovember  I4tn. 


CORRESPONDENCE. 

Letters  received  by  us  atter  5  p.m.  on  T.uesda;  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment  .V» 
letter  can  be  p^iblished  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


Wireless   Valve  Sets. 

Mr.  V.  Delebecque  has  touched  on  points  of  great  concern  to 
prospective  wireless  apparatus  purchasers  and  manufacturers. 

Apart  from  crystal  sets,  which  are  toys  unless  you  live  next 
d(X)r  to  a  broadcasting  station,  two  large  concerns  hold  master 
patents  on  essential  inductive  coupling  methods  generally  used 
with  valve  sets.  True,  permission  is  given  to  amateurs  to 
make  experiments  infringing  these  patents,  but  they  may  not 
buy  such  complete,  or  incomplete,  .sets  ready  made,  neither 
can  the  manufacturer  obtain  a  licence  to  build  such  sets  on 
royalty.  The  deadlock  deters  good-class  firms  from  entering 
the  field,  and  minor  ones  already  in  resort  to  subterfuge  and 
the  sale  of  ex-Government  apparatus,   royalty  free. 

Although  the  broadcasting  scheme  seems  slow  there  is 
enough  doing  in  the  ether  to  interest  the  skilful  amateur,  but 
the  manufacturer  is  on  uncertain  ground,  technically  and 
financially,  and  concerning  component  parts,  production 
already  exceeds  the  demand. 

The  daily  Press,  in  booming  wireless  telephony  prematurely, 
for  the  sake  of  advertisement,  has  done  a  lot  of  harm,  and 
would  have  been  better  directed  to  a  demand  for  freedom  of 
design  for  broadcast  receiving  sets  of  British  manufacture  on 
a  reasonable  royalty  basis. 

H.  Leslie  Dixon. 

T/ondon,  E.l,  .4ugnst  2n(f,  1922. 


Removal  of  Static  Charge. 

In  reply  to  your  correspondent,  "  F.W.P.,"  in  your  issue 
of  August  4th,  I  think  the  entire  removal  of  the  static  charge 
from  the  surface  of  the  benzine  would  be  extremely  difficult. 

I  would,  however,  suggest  as  an  experiment,  that  the  ap- 
paratus shown  in  the  accompanying  diagram  be  given  a  trial, 
and  I  venture  to  think  this  should  meet  with  some  measure 
of  success. 

The  apparatus  consists  of  a  light  wooden  float,  made  to 
cover  the  surface  of  the  benzine,  .attached  to  the  bottom 
of  the  float  is  a  plate  of  high  conductivity  metal  (preferably 
aluminium)  riveted  to  which  is  a  metal  rod  which  passes 
through  the  centre  of  the  float  to  an  insulated  flexible  con- 
ductor, connected  through  a  switch  to  earth. 

This  switch  should  be  kept  open  during  the  immersion  or 
removal  of  the  float  to  prevent  any  discharge  taking   place 


Tlej^ilrle  /nsulahsd  ConducJbr 
Mffh  Conductinta. 
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between  the  smface  of  the  benzine  and  the  metal  plate,  ami 
should  be  closed  during  the  rinsing  process. 

It  is  also  advisable  to  have  the  metal  plate  recessed  into 
the  wooden  float,  to  prevent  a  discharge  between  the  metal 
plate  and  the  sides  of  the  tank  taking  place. 

The  apparatus  would  be  inexpensive,  and  simple  to  make, 
and  I  would  like  to  hear  the  result  of  a  test  by  this  method. 

Horace  J.  Arthur. 

Wolverhampton,  August  Bth,  1922. 


I  should  be  interested  to  know  whether  "  F.W.F."  has 
tried  enclosing  his  fabrics  in  a  bare  wire  basket,  or  "  Lob- 
ster Pot,"  effectively  earthed  by  means  of  a  flexible  earth 
wire,  prior  to  immersion. 

Walter  E.  Rogers,  A.M.I.E.E. 
Shepherd's  Bush,  W.12. 
.August  1th.  1922. 


Belgian  Electrical  Signalling  Apparatus. 

We  notice  that  on  page  125  of  your  is.sue  dated  July  28th. 
1922,  under  the  above  heading  there  appears  a  .small  para- 
graph relating  to  the  special  works  which  our  company  has 
established  at  Ruysbroeck,  near  Brussels,  for  the  manufac- 
ture of  railway  electrical  eignalling  apparatus,  which  conveys 
the  impression  that  we  have  only  recently  uudertakcn  tin- 
manufacture  of  this  material.  The  actual  fact  is  that  we  have 
been  manufacturing  this  apparatus  in  Charleroi  since  the 
year  1910,  but  owing  to  the  very  large  developments  x^Tiieh 
have  since  taken  place,  and  the  volume  of  orders  j)laced  with 
us,  we  found  it  necessary  tp   establish  the  special  works  in 
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question,  and  at  the  present  time  have  orders  in  hajid  lor 
the  Belgian  Stat-o  Eailways,  and  for  other  customers,  which 
will  keep  u.s  fully  occupied  for  at  least  18  mouths. 

As  the  paragraph  in  question  conveys  an  erroneous  impres- 
sion, we  shall  much  appreciate  your  giving  publicity  to  tliis 
explanation. 

Ateliers  de  Constructions  Hlectriques  de  Charleroi. 

JOU.N    H.   BuNTI.Nd, 

,    London,   S.W.I,  lirilisli  Manancr. 

.  August  3rd,  J9'2'2. 

Small  Private  Generating  Stations. 

The  attention  of  the  Electricity  Coniiuissioners  has  been 
drawn  to  a-  paragraph  entitled  "  Small  (;ciici;i,ting  Stations" 
on  page  723  of  the  Electrical  Review  of  M,ly  aith.  and  to  an 
article  entitled  "The  Village  Power  Station  "  on  page  43  of 
the  Electrical  Review  of  July  14th. 

The  latter  article  commences  with  the  sentence  :  "  Following 
the  notification  that  small  public  generating  stations  below 
5(1  kW  capacity  may  be  started  without  permission  being  ob- 
tained from  the  Electricity  Commis.sioners.  ..." 

This  statement  is  not  in  accordance  with  the  facts,  as  the 
notification  dated  May  I2th,  which  was  is.sued  by  the  Commis- 
sioners to  the  electrical  Pi-ess  and  others,  referred  definitely  to 
small  private  generating  stations. 

The  Conmiissinners  feel  that  you  will  no  doubt  wish  to  issue 
a  correction  on  the  above  point. 

Electricity   Commission, 
E.  T.   G.   French, 

Loudon,  S.W.I,  Auyunt  4f/i,  1922.  Sccretaru. 


A  Proposed  Christian  Order  of  Industry, 

In  the  Electrical  Review  of  August  4th,  the  writer  of  the 
leaderette  on  "  A  Proposed  '  Christian  Order  of  Industry  '  " 
has  expressed  the  "  belief  that  the  leavening  influence  of 
Christianity  is  operating  in  hundreds  of  unrecognised  ways 
because  it  is  operating  freed  from  the  objectionable  restric- 
tions and  shibholvfiis  of  orthodoxy." 

May  it  be  permitted,  sir.  to  me — who,  for  the  last  4.5  years, 
have  looked  to  the  Electrical  Review  as  to  a  valued  friend — 
to  express  regret  that  the  leaderette  writer,  in  assigning  the 
reason  described  in  those  of  his  words  which  I  have  italicised, 
has  infringed  the  hitherto — under  present  circum.stances — laud- 
able exclusion  of  religious  controversy  from  your  columns'.' 

What  could  be  more  conducive  to  polemical  strife  than  the 
way  in  which  your  writer  has  associated  "  orthodoxy  "  with 
alleged   "  objectionable  restrictions  and  shibboleths  "? 

The  dictionary*  meaning  of  orthodoxy  is  "  soundness  of 
opinion  or  doctrine ;  belief  in  the  genuine  doctrines  of  scrip- 
ture :   orthns.  right,  doxa,   opinion — doheo,  to  think." 

*  Chambers's  Etymological  Dictionary  of  the  English  Lan- 
guage. 


Incidentally,  the  foregoing  deljnition,  of  courdc,  rightly  pre- 
supposes the  existence,  amongst  us,  of  a  consistently  authori- 
tative teacher  and  expfjunder  of  scripture. 

Finally,  your  writer,  sir,  would  appear  to  think  either  (1) 

that  your  readers  have   no  use   for   Christian   orthodoxy,   or 

(2)  that  those  who — like  myself — for  good  reasons,  with  heart 

and  Soul  accept  the  same,   may,  with   impunity,   be  slight<'td. 

Ldward  Raymond  Barker. 

London,  August  1th,  1922. 

Upon  opening  your  issue  dated  4th  inst..  I  had  to  rub  my 
eyes  and  scan  the  title  of  your  journal,  just  to  make  certam 
that  one  of  my  weekly  technical  papers  had  not  fallen  into 
the  hands  of  the  "  Society  for  the  Furtherance  of 
Christianity."  I  note  that  you  were  both  amused  and  sur- 
prised at  the  suggestion  that  the  "  F.B.I."  was  behind  the 
latest  move;  be  that  as  it  may,  it  is  absolutely  certain  that 
the  Church  is  behind  the  move. 

Christian  principles  indeed! — What  exactly  does  that  cover'.' 
The  Christian  principles  which  are  applied  by  avowed  Chris- 
tians to-day,  with  all  their  narrowness,  bigotry,  intolerance, 
and  everlasting  "  Be  content  brother,  you  are  sure  of  a  harp 
or  some  other  musical  instruruent  in  the  next  world,  so  don't 
mind  what  happens  to  you  here'.'"  I  do  not  expect  you  to 
allow  your  valuable  pages  to  be  taken  up  by  a  theological 
discussion,  but  I  think  the  .statement  that  Christianity  has 
any  leavening  influence,  is  open  to  very  serious  doubt,  in  fact 
if  you  examine  Christianity,  you  will  find  that  it  has  not 
only  not  benefited  mankind,  but  has  always  acted  against 
the  mass  (u.sually  in  the  most  horrible  and  cruel  ways)  for 
the  benefit  of  the  few.  There  is  also  another  way  of  looking 
at  your  support  of  the  movement.  You  have  readexs  who 
may  embrace  .some  other  religion  (there  arc  a  few  hundred 
equally  authentic  others)  and  again  a  number  "  sans  "  reli- 
gion. Does  it  Dot  strike  you  that  you  may  api^ear  to  them 
just  a  little  one-sided,  when  you  u.se  your  pages  to  boost  any 
particular  crowd?  I  trust  you  will  .see  your  way  to  publish 
this,  and  if  I  may  venture  a  suggestion,  let  the  Review. 
remain  a  technical  and  scientific  journal  without  sect  or 
creed. 

Reason. 

August  7th,  1922. 

[It  is  obvious  that  the  purpose  of  our  leaderette  has  been 
fulfilled.  Every  movement  for  assisting  toward  a  solution 
of  industrial  troubles  is  legitimately  within  the  scope  of  an 
industrial  journal,  but  we  have  no  intention  to  allow  our 
pages  to  be  occupied  with  theological  discussions.  It  will 
do  no  harm  to  any  of  our  readers  to  secure  a  copy  of  the 
re-statement  from  the  Secretary,  who  no  doubt  will  welcome 
an  expres.sion  of  their  views,  but  the  peaceful  columns  of  the 
Electrical  Review  are  not  the  place  in  which  to  let  loose  the 
spirits  which  so  often  accompany  religious  controversy.  We 
cannot  publish  any  more  letters. — Eds.  Elec.  Rev.] 


BUSINESS    NOTES. 


Bankruptcy  Proceedings.— J.  R.  Norris  (.Acme  Electrical 
Co.),  electrical  engineer,  80,  Warley  Road,  Blackpool. — First 
meeting.  August  11th,  at  the  Official  Receiver's  offices,  Pres- 
ton ;  public  examination,  September  22nd,  at  the  Court  House, 
Blackpool. 

H.  S.  Rogers,  electrical  engineer's  sales  manager,  21,  Derby 
Street,  Walsall. — First  meeting,  August  14th,  at  the  Official 
R-eceiver's  office,  Wolverhampton ;  public  examination. 
August  16th,  at  the  Court  House,  Walsall. 

Company  Liquidations. — l.T  B.  Blectrr;  Co.  (1907),  Ltd. 
--Winding' up  voluntarily.  Liquidator:  Mr.  D.  H.  .leboult, 
9,  Walbrook.  E.G.  Meeting  of  creditors,  .\ugust  16th,  at  tho 
liquidator's  office. 

Brotherton  Ediswan  Tubes  &  Conduit.s,  1jTI>. — Meeting  of 
creditors,  August  14th,  at  the  Victoria  Hotel,  Wolverhampton. 
Liquidator  :  Mr.  R.   H.  .lohnston. 

Electrical  Development  &  Finance  C'crforation.  Ltd.- A 
meeting  of  members  is  called  for  September  .5th  at  90.  Camion 
Street,  E.C..  to  hear  an  account  of  the  ninding-up  from  the 
liquidator,  Mr.  W.  B.  Stone. 

Electrical  Maintenance  Co,  (Liverpool).  Ltd.— A  meeting 
of  members  is  called  for  September  5th  at  8,  Victoria  Street. 
Liverpool,  to  hear  an  account  of  the  winding-up  from  the 
liquidator,  Mr.  J.  Airey. 

Dissolutions  of  Partnership. — Kirkby  it  Lives.m,  engineers, 
lilovd  Bank  Buildings,  King  Street,  Manchester.— Mr.  T.  M. 
Kirkby  and  Mr.  A.  0.  Livesay  have  dissolved  partnership. 
Mr.  Livesay  will  attend  to  debts  and  continue  die  business 
in  his  own  name. 

Messrs.  Sales  &  Ash.  11.  Chichester  Rents,  Chancery  Lane. 
W.C.2. — Partnership  diss.5lvcd.  The  business  is  now  being 
carried  on  by  Mr.  G.  W.  Sales,  under  the  style  of  Sales  A  Co. 
All  debts  will  be  attended  to  by  Mr.  Sales. 

The  Nottingham  Radio  Sdpplibs.  dcRlers  in  electrical  wire- 
less apparatus  and  fittings,  3,  The  Poultry,  Nottingham.— Mr. 


G.  .■\.  Litchfield  and  .Mr.  11.  Walker  have  dissolved  partner- 
ship. Mr.  Litchfield  will  attend  to  debts  and  continue  the 
business  nnder  the  same  style. 

Trade  Announcements. — Messrs.  Hbwett  &  Co.,  of  315-317, 
High    Road,    Chiswick,     London,     W.4.    are    now    wholesale 

electrical  factors. 
The  now  address  of  the  Bastian  Electric  Co.,  Ltd.,  is  58, 

llaymarkot,  Loudon.  S.W.I. 

Catalogues  and   Lists.— Mr     H.  B.    Torner,  79,  Playford 

Road,  N.4.— An  illustrato.l  leaflet,  describing  the  "  Unit  " 
time  switch  for  electric   signs,   window  lighting,   &c. 

Ateliers  de  Constructions  Electriqdes  dr  Charleroi. 
.56,  Victoria  Street,  S.W.I. —.'August  stock  list  of  motors  and 
dynamos. 

Messrs.  .Iames  McMillan  &  Co.,  Clun  House.  17,  Sun-ey 
Street,  W.C— Catalogues  No.  704,  giving  details  of  an  electric 
iron,  and  No.  702.  describing  an  electric  soldering  iron,  both 
of  Norwegian  production. 

The  British  Thomson-Houston  Co.  I.tp  .  Rugby. -De- 
scriptive List  No  4.2'21-B.  containing  numerous  illustrations, 
with  details,  of  automatic  circuit-breakeis  (air-break>  of 
various  types  Also  Price  List  No.  5.115-B,  giving  prices. 
&c.,  of  a.c.  hand-operated  starting  and  regulating  rheostats; 
and  Price  List  No.  4,301-D,  dealing  with  hghtning  arresters 
for  d.c.  circuits. 

Enterprise  MANfF.^CTURiNCi  Co.,  Ltd.,  Electric  House. 
Grape  Street,  Shaftesbury  .\venuo.  W.C. 2. — Net  trade  price 
list  of  cables,  wires,  conduits,  lampholders,  switches,  fuse- 
boards,  and  other  electrical  accessories. 

Messrs.  ,Tohn  Muscrave  &  Sons,  Ltd..  Bolton.— An  illus- 
trated reprint  dealing  with  the  Musgrave  steam  extraction 
engine. 

Price's  Electrical  St'PPLiRS,  Ltd..  Caxton  House.  58.  Great 
Charles  Street.  Birmingham.— Monthly  net  trade  prii-e  list  of 
electrical  accessories  of  all  descriptions. 


196 


THE    ELECTRICAL    EEVLEW.    [voi.  -a.   xo.  2,3:m,  august  u,  1922. 


'Measurement,  Ltd.,  34-33,  Provost  Street,  City  Road,  N.l. — 
List  A-2.  giving  an  illustrated  description,  ifcc,  of  house- 
service  a.c.  watt-hour  meters. 

For  Sale. — Bv  direction  of  the  Disposal  Board,  Mr.  C.  D. 
Phillips  will  sell' by  auction  on  August  16th  and  following  days 
at  Swindon,  plant  and  machinery,  including  electrical  plant, 
cable,  &c.     (See  our  advertisement  pages  to-day.) 

Book  Notices.  —  "  Electrical  Engineers'  Pocket-Book," 
487  pp.  (^nd  edition).  London  :  International  Correspondence 
Schools,  Ltd.  Price  ItM.  6d.— Although  this  is  called  a 
second  edition  it  is  actually  the  first  edition  of  an  electrical 
pocket  book,  the  previous  work  being  a  mechanical-electrical 
work.  As  stated  in  the  preface,  the  book  does  not  consist 
merely  of  a  collection  of  tables  and  formulae,  but  aims  at 
imparting  information  in  a  contmuous  manner.  Following 
this  rule,  it  opens  with  a  hundred  pages  on  mathematics,  m 
which  a  couden.sed  treatment  of  the  principal  elements  of 
calculation  is  given.  After  this  there  appears  a  short  section 
on  physics  and  chemistry,  as  related  to  engineering,  and  then 
a  large  number  of  pages  are  devoted  to  mechanical  details, 
i.e.,  power  transmission,  boilers,  etc.  The  electrical  section 
commences  at  magnets,  and  passes  to  induction  coils,  alter- 
nating currents,  the  construction  and  operation  of  electrical 
machinery,  transformers,  converters,  transmission,  secondary 
batteries,  wiring,  illumination.  &c.,  finally  dealing  briefly 
with  electric  traction  and  electro-chemistry.  Much  has  been 
squeezed  into  a  small  compass;  the  book  is  a  kind  of  "  elec- 
trical review,"  w'hich  may  be  employed  in  conjunction  with 
more  detailed  treatises. 

"  Seventeenth  Annual  Report  of  the  Rand  Water  Board  " 
(year  ended  March  31st,  19'2'2) ;  63  pp.  and  4  diagrams. 
Johannesburg  :  Hortons,.  Ltd. — The  report  states  that  during 
the  year  two  sets  of  electrical  remote-control  equipment  were 
installed  in  connection  with  the  Zwartkopjes  bore-holes,  one 
American  and  one  British.  While  the  former  was  found  to  be 
satisfactory  the  latter  was  incomplete.  Severe  electrical 
stonns  again  afl'eeted  the  working  of  the  pumping  plants  at 
Zwartkopjes  and  Zuurbekom;  the  former  was  shut"  down 
on  fifty  occasions  for  an  aggregate  of  67  hours,  and  damage 
was  done  to  the  extent  of  £-29:  Zuurbekom  was  clo.sed  down 
on  27  occasions,  aggregating  95  hours,  the  cost  of  damage 
being  JE-SO. 

The  .Jniirnal  of  the  Junior  In.'.titution  of  Engineers,  Vol. 
XXXIL  Part  11.  Augu.st.  1922.  London:  Percival  Marshall 
and  Co.  Price  2s.— This  number  of  the  Journal  contains  a 
portrait  and  biography  of  the  President  (Mr.  C.  H.  Wording- 
ham.  C.B.E.);  a  paper  on  "  The  UtiHsation  of  Water  Power," 
by  Capt.  H.  Whitaker.  late  R.E. ;  reports  of  visits  to  the 
Pirelli-General  cable  works  and  the  Kearney  high-speed  rail- 
w-ay ;  and  notes  of  proceedings. 

Journal  of  the  .American  Institute  of  Electrical  Engineers 
Vol.  XLT.  No.  7,  July,  1922.  New  York:  The  Institute. 
Price  $1. 

"  Tlie  Henley  Telegraph,"  Tune.  1922.  (32  pp.)  Price  M. 
post  free.— The  staff  magazine  of  Messrs.  W.  T.  Henley's 
Telegraph  Works  Co..  Lt^..  still  holds  its  own  as  the  most 
literaryof  its  kind.  Apart  from  a  number  of  interesting  notes 
and  articles,  this  issue  contains  an  appreciation  of  Sir  George 
Sutton.  Bart.,  and  a  list  of  the  firm's  recent  contracts. 

"  The  Metropolitan-Vickers  Gazette."  June  and  July,  1922. 
Price  Is.  per  copy. — The  first  of  those  two  issues  contains  an 
article  on  battery  locomotives  for  industrial  shunting  yards. 
notes  on  development  in  power-station  switchgear,  &c.  Tlie 
July  number  cont'iips  a  pnjX'r  ri'iid  before  the  .•Vmerican  I.E.E. 
by  Mr.  A.  P.  M.  Fleming,  C.B.E.,  upon  "  Some  Develop- 
ments in  Insulating  Materials  and  Processes  in  Great 
Britain  ";  "Tlie  Jointing  of  Metals,"  by  Mr.  S.  J.  Nightin- 
gale; and  "Co-operative  Electricity  supply  in  Switzerland," 
by  Mr.  E.  M.  .Johnson. 

"  Sieira  Leone  Railway  :  Administrative  Report  for  the  year 
1921  "  (46  pp.).  Freetown  :  Government  Printing  Office.— This 
gives  full  details  of  pa.ssenger  and  goods  traffic;  matters  affect- 
ing  pernnnnel:    accounts  of  various  departments,   &c. 

The  Journal  of  the  Institution  of  Electrical  Engineers,  Vol. 
60.  No.  310.  June.  1922.  London  :  E.  &  P.  N.  Spon,  Ltd. 
J'rice  10s.  6d.— This  cont:iins  the  13th  Kelvin  Lecture  on 
"  Electricity  and  Matter,"  by  Sir  Ernest  Rutherford.  F.R.S. ; 
the  following  papers :—"  Electric  Motor  Starters,"  by  J. 
.\nderKon  (with  discussion) ;  "  Phantom  Telephone  Circuits 
and  Combined  Telegraph  and  Telephone  Circuits,  worked  at 
Audio  Frequencies,"  by  J.  G.  Hill;  and  "The  Thermionic 
Triod.'  as  Rectifier,"  by  E.  B.  MouOin.  M.A..  and  L.  B. 
Turner.  M..A.;  also  discussions  on  "Starters"  and  "  Single- 
and  Three-phase  Commutator  Mot.)rs."  .\nother  feature  in- 
cluded is  a  .set  of  directions  for  the  study  of  untreated  electrical 
insulating  papers. 

Annual  Outinj^. — The  annual  outing  of  the  London  staff 
of  the  Cily  Kl.ctrical  Co.  (C.E.C..  Ltd.)  took  place  on  Satur- 
day. July  29tb.  Brighton  being  visited  in  charabancs.  At  the 
luDchfon  tlie  health  of  the  firm  and  the  managing  director. 
Mr.  H.  E.  Ellis,  was  toasted.  Mr.  Ellis,  in  his  reply,  referred 
to  the  continued  progress  of  the  business.  The  organisation 
arrangements  were  in  the  hands  of  Messrs.  E.  Youldon  and 
T.  H  Windibank,  to  whom  gold-mounted  briar*  were  pre- 
sented. 


Telephone  Manufacture  in  Australia. — Replying  to  a  ques- 
tion as  to  whether  telephone  parts  could  not  be  manufactured 
at  the  LithgoW'  Small  .\rms  Factory,  as  was  proposed  some 
time  ago,  the  Postmaster-General  declares  that  the  trouble  is 
that  a  factory  working  solely  on  telephone  material  could  turn 
out  in  one  \ear  more  than  would  be  required  by  the  depart- 
ment for  several  years.  Recently  Mr.  Poynton  communicated 
with  EngUsh  firms,  asking  whether  they  would  be  prepared 
to  inaugurate  the  manufacture  of  telephones  in  Australia.  Tlie 
replies  received  indicated  that  the  firms  would  undertake  the 
works  provided  they  were  guaranteed  a  certain  amount  over 
and  above  cost  price,  but  the  Government  could  not  see  its  way 
to  agree  to  this. — Rmicr's  Trade  Service    (Melbourne). 

Projected  Electrical  Exhibition  at  Brussels. — Le  Soir  re- 
ports a  recent  meeting  of  leading  Belgian  engineers  and  in- 
dustrialists to  discuss  the  holding  of  an  international  electrical 
exhibition  in  Brussels  in  1925.  A  commission  was  formed  to 
make  preliminary  arrangements.  Another  meeting  is  to  be 
held  in  October,  at  which  proposals  will  be  put  forward  re- 
garding the  organisation  of  national  and  industrial  groups 
and   sections. 

Reduction  in  Railway  Rates. — Considerable  prominence 
has  recently  been  given  to  the  reduction  in  railway  rates, 
which  came  into  force  on  August  1st,  1922.  some  papers  having 
stated  in  large  headlines  that  this  reduction  amounts  to  25 
per  cent,  on  existing  rates.  This  is  not  the  case,  the  reduc- 
tion being  from  200  per  cent,  to  175  per  cent,  of  pre-war  rates, 
or  12J  per  cent.  The  reductions  in  the  flat  rate  bring  the  total 
reduction  to  approximately  15  per  cent.  Whilst  electrical 
traders  are  gratefn'i  for  small  mercies  they  regard  this  reduc- 
tion as  quite  inai^equate  to  induce  them  to  send  all  their 
traffic  by  rail,  and  it  is  felt  that  the  reduction  in  rates  is  not 
commensurate  with  the  reduced  costs  of  wases  and  materials. 
No  reduction  whatever  was  made  to  the  traders  last  year 
when  the  reduction  in  transport  wages,  amounting  to  about  r 
£20.000.000  per  annum,  took  place,  to  say  nothing  of  the  re- 
duction in  the  costs  of  mnterial.  One  should  not  overlook  the 
fact  that  the  railway  companies  have  verv  largely  increased 
their  reerrvo  inonrance  and  depreciation  funds  during  the  vears 
1913  to  1921.  Tlie  Ixmdon  &  North-Western  Railwav  Co'.,  for 
example,  incrensed  its  rest^ive  fund  by  over  £10.000  000  during 
this  period,  and  the  aggregate  funds  nf  all  the  rnilwav  com- 
panies amounted  on  December  31st.  1921.  to  -£71  .-500.000.  With 
a  view  to  stimulating  trade,  manufacturing  concerns  fre-  - 
fruently  reduce  their  prices,  even  when  mnnufacturing  costs 
do  not  appear  to  iustify  it.  Much  more  should  the  railway 
companies  adopt  a  liberal  policy  in  thpir  present  circumstances 
in  the  interests  of  the  whole  trade  of  the  country,  upon  which, 
of  course,  the  prosperity  of  the  railways  depends.  Another 
point  to  bear  in  mind  is  that  the  reductions  do  not  apply  to 
through  traffic  between  the  English  and  Scotch  railw'ays.  as 
the  Scotch  companies  have  made  no  reductions. 

The  Russian  Electrical  Industry. — A  report  has  recently 
been  submitted  to  the  Gosplan  (Government  Planning  Section) 
on  the  position  of  electricity  in  Russia.  The  report  goes  over 
the  extremely  unsatisfactory  condition  of  the  electrical 
economy  of  the  country,  particularly  of  the  electrical  stations, 
the  plant  in  which  is  very  much  worn,  so  that  50  per  cent, 
is  quite  unusable,  and  the  remaining  50  per  cent,  in  uiany 
cases  is  coming  to  its  end.  It  is  observed  that  the  electrical 
equipment  factories,  though  in  difficulties,  make  a  somewhat 
better  showing.  They  were  not  so  hard  pressed  during  the 
Revolution  as  the  stations,  so  that  the  wear  is  not  so  great, 
although  about  55  per  cent,  of  the  equipment  is  worn  oul. 
The  factories  are  without  means  of  recuperation,  and  the 
financial  po.sition  of  the  industry,  whether  in  trusts  or  other- 
wise, is  extremely  difficult.  The  indebtedness  of  the  various 
factories  amounted  to  no  less  than  43,134,200  roubles  for  wages 
alor.e  by  May  1st.  The  possibility  of  realising  goods  and  thus 
raising  money  is  small.  The  question  has  arisen  of  briugmg 
some  pressure  on  the  defaulting  departments  of  the  Govern- 
ment to  pay  what  they  owe  to  the  respective  electric  concerns 
to  which  they  are  indebted;  and  further,  the  Government 
Planning  Section,  on  behalf  of  the  electrical  industry,  has 
recognised  the  necessity  for  controlling  the -issue  of  permits  for 
importing  goods,  so  that  the  foreign  trading  section  may  be 
prevented  from  importing  such  goods  as  may  be  protested 
against. 

A  Lon^'Service  Battery. — Another  instance  of  the 
longevity  of  "  Exide  "  batteries  has  been  provided  by  one  of 
the  Chloride  Electrical  Storage  Co.'s  customers.  This 
battery  was  fitted  on  a  "  Cadillac  "  car  eight  years  ago,  and 
after  running  40.000  miles  and  providing  energy  for  lighting 
;iiid  starting,  is  still  in  service.  ,Aii  automobile  agent  esti- 
mated the  battery's  effective  life  at  two  years. 

Local     Libraries    and  Commercial    Information. — As  the 

result  of  co-f>ti(^ration  between  the  local  Chamber  of  Commerce 
and  the  public  libraries,  there  is  available  at  the  Croydnn 
Reference  Library  a  complete  set  of  town  and  trade  diiectories, 
year-books,  time-tables,  codes  and  maps,  in  addition  to 
ordinary  books  on  business;  also  a  vertical  file  of  clippings, 
articles,  pamphlets,  &c..  on  current  business  and  public  ques- 
tions has  been  compiled  and  is  maintained  with  the  co-opera- 
tion nf  a  bu,sine6s  committee. 
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The  Yorkshire  Electric  Power  Co. — At  the  celebration  of 

the  '21st  anniversary  of  the  formation  of  the  company,  briefly 
reported  in  our  last  issue,  Mr.  W.  B.  Woodhouse,  engineer 
and  manaj,'er,  outlined  the  company's  history.  He  pointed 
out  that  the  first  year's  revenue  was  only  iOfJO,  whereas  last 
year  it  amounted  to  about  £100,000.  The  company's  mains 
extended  from  the  borders  of  Derljyshire  in  the  south,  to  Otley 
in  the  north ;  and  from  the  borders  of  Lancashire  in  the  west, 
to  Goole  in  the  east.  Although  progress  had  been  rapid,  still 
further  developments  were  to  be  looked  for  in  the  near  future. 

Chinese  Import  Trade. — The  rapidity  with  which  China 
is  being  industriali.<!ed  is  referred  to  in  the  recently  issued 
report  for  1921  of  the  Chinese  Maritime  Customs,  and  some 
striking  figures  are  quoted  in  illustration  of  the  movement. 
For  example,  machinery  for  tlie  textile  industries  was  im- 
ported to  the  value  of  '26.7  million  taels  in  1921,  as  compared 
with  6,9  miUion  taels  in  1920  (the  tael  averaged  4fl.  in  value 
in  1921).  The  imports  of  propelling  machinery  doubled  in 
value  during  the  same  period.  Of  the  total  value  of  2G.7 
million  taels  {say  i£.5..30O,000)  of  imiiort«d  textile  machinery, 
;£2,200.000  represented  imports  from  Great  Britain,  fl,.50O.OOO 
tho.se  (rom  the  United  States,  £S,50.000  Canadian,  and  £720.000 
Japanese.  International  competition  is  obviously  keen.  With 
regard  to  electrical  needs  the  tendencv  is  towards  the  instal- 
lation of  larger  units,  e.g.,  of  1,000.  2,000  and  5,000  k'W.  The 
sale  of  small  lighting  plants  has  been  adversely  affected  on 
this  account,  and  also  because  of  bad  trade  conditions. 
Yet  imports  of  electrical  materials  and  fittings  amounted  in 
value  to  £2,600.000  last  year,  or  more  than  double  the  figure 
of  the  preceding  year.  The  Japanese  have  held  the  market 
for  wires  and  cables,  porcelain  insulators,  &e,.  the  Dutch  for 
lamps,  and  the  Americans  for  better-class  fittings  and  glass- 
ware. 

Manufacture  of  Asbestos  Products  in  Canada. — According 
to  Renter's  Trade  Serviee  the  manufacture  of  finished  asbestos 
products  in  Canada  (which  supplies  80  per  cent,  of  the  worId'.s 
production  of  the  raw  material)  is  shortly  to  be  undertaken 
by  the  Johns  Manville  Co.,  an  American  concern,  which  is 
already  operating  plants  at  Waukegan,  Illinois,  and  Manville, 
New  Jersey.  The  plant  will  be  established  at  Asbestos, 
Quebec,  at  a  cost  of  approximately  $1,000,000. 

Price  Reductions.— Messrs.  Henry  'Wiggin  &  Co.,  IjTD.,  Bir- 
mingham (.selling  agents  :  Lionel  Robinson  tt  Co,),  are  making 
considerable  reductions  in  the  prices  of  their  "  Ferry  "  resist- 
ance wires  and  "  OInwray,"  "  Redray,"  and  "  Brightray  " 
nickel-chromium   wires  for  cooking   and  heating  apparatus, 

Australian  Government  and  "  Dumping." — .\  Reuter  dis- 
patch from  Melbourne  reports  Mr.  Hughes,  the  Prime 
Minister,  as  stating  that  the  Commonwealth  Government  will 
shortly  introduce  an  amendment  to  the  Preservation  of  Indus- 
tries Act,  with  a  view  to  dealing  more  effectively  with 
"  dumping." 

Annua!  Sports. — On  Saturday,  July  29th,  the  Chloride 
Electrical  Storage  Co,,  Ltd.,  held  its  sixth  annual  flower 
show  and  second  annual  sports  at  Clifton  Junction.  The 
weather  was  not  too  propitious,  but  for  all  that  the  exhibition 
was  decidedly  successful,  and  a  large  proportion  of  the  sport 
events  was  successfully  completed.  An  inter-works  tug-ot- 
war  between  the  Chloride  Co.  and  Messrs.  Pilkington's  Tile 
and  Pottery  Co.  resulted  in  a  win  for  the  Chloride  Co.  for 
the  second  year  in  succession.  The  famous  Besses-o'-th'-Barn 
band  played  to  an  attendance  which  numbered  at  least 
1,800,  The  Chloride  Co,'s  playing  fields,  tennis  courts,  bowl- 
ing green,  gardens,  and  canteen  were  looking  their  best,  and 
came  in  for  much  admiration. 

Manufacturing  in  Holland. — The  report  of  the  Hen- 
gelosche  Blectrischc  en  Mechani.sche  Apparaten  Fabriek 
(Heemaf).  of  Hengelo,  for  1921,  complains  loudly  of  German 
competition,  and  states  that  this  rivalry  and  the  small  de- 
mand rendered  it  impossible  to  work  on  a  remunerative  basis. 
Having  regard  to  the  uncertain  conditions  and  the  expected 
long  continuance  of  the  depression,  the  directors  had  consid- 
ered it  desirable  to  restrict  operations  and  not  further  increase 
the  stocks  of  manufactures  At  present  the  export  business 
in  tlie  principal  products  largely  exceeds  the  inland  turnover, 
although  great  difficulties  are  experienced  through  the  con- 
stant changes  in  the  import  duties  of  the  countries  to  which 
exports  are  forwarded.  As  the  company's  production  of 
motors  only  forms  a  portion  of  the  total  number  of  motors 
s6ld  monthly  in  Holland,  the  chance  exists  of  a  considerable 
improvement  in  the  home  trade  in  this  branch  on  a  further 
increase  in  German  prices.  There  are  grounds  for  expecting 
that  the  amount  of  the  turnover  necessary  to  cover  the  work- 
ing expenses  will  be  realised  in  a  measurable  period,  and  the 
future  is  therefore  looked  forward  to  with  more  confidence 
than  was  the  ca.se  a  year  ago.  After  appropriating  the  re.serve 
fund  of  928,0<X)  florins,  it  debit  balance  of  720,000  florins  has 
been  carried  forward.  The  report  adds  that  favourable  pros- 
pects exist  of  obtaining  a  share  in  the  contracts  in  connection 
with  the  electrilic^ation  of  the  railways  both  in  Holland  and 

A  Belgian  Company. — The  Soci^te  de  Constructions  Elec- 
triques  de  Belgique  reports  that  the  results  obtained  in  1921- 
22  were  satisfactory  having  regard  tn  the  general  crisis  and 
the  difficulty  of  further  developing  activity  at  the  old  works 
at  Li^ge.  The  new  installations  at  Herstal  would  be  nearly 
completed  in  the  new  financial  year,  when  the  company  would 


possess  works  with  modern  equipment.  Among  the  orders 
received  were  those  for  a  complete  sub-station  in  Brussels  and 
the  supply  of  two  10,000-kW  turbines  for  Ghent.  A  licence 
had  been  acquired  for  Belgium  for  the  construction  of  the 
Swedish  Ljungstrom  turbine,  and  the  company  would  be 
able  to  construct  both  the  steam  portion  and  the  electrical 
parts  of  these  machines.  The  net  profits  earned  in  li>21-22 
amount  to  2,112,0(X>  fr.  on  share  capital  of  40,^^,000  fr.,  as 
compared  with  1,918.000  fr.  in  the  previous  year.  It  is  pro- 
posed to  pay  a  dividend  at  the  rate  of  .30  fr.  gross  (6  per  cent.) 
per  share,  being  the  fame  rate  a.s  in  ]9-30-'21. 

Applications  tor  British  Trade  Marks.— Appended  is  a 
summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  associated  with  the  elec- 
trical trades  and  industries.  Notices  of  objection  to  any  of  the 
applications  can  be  entered  within  one  month  of  the  dates 
mentioned  below. 

Aristophone.  No.  42.5,816.  Class  8.— Wireless  telephone  and 
telegraph  instruments  and  gramophones.  C.  F.  Elwell,  Ltd., 
Craven  House,  Kingsway,  London,  W.C.    July  26th.  1922. 

Parasol.  No.  42.5,.W1.  Class  13.— Sparking  plugs.  R.  W. 
Robins  and  Co.,  Ltd..  Park  Place,   Cardiff.    July  26th.   19iS. 

Co.smos.  No.  42.J.744.— .\11  goods  in  class  16.  No.  425,745. 
Class  50. — Electric  insulators,  electric  insulating  materials  and 
preparations.  Metropolitan-Vickers  Electrical  Co.,  Ltd.,  4, 
Central  Buildings,  Westminster,  S.W.    July  26th,  1922. 

Sunshine.  No.  418,86,t.  Class  6. — Electric  vacuum  cleaners 
and  electric  ironing  machines.  The  WLse  McCluny  Manufac- 
turing Co.,  443,  Park  Street.  New  Philadelphia,  0.,  U.S.A. 
(F.  Heron  Rogers,  181,  Queen  Victoria  Street.  London,  E.G. 
August  2nd,  1922. 

Magdjifiette.  No.  425.961.  Claas  6.— Machines  for  electric 
current  generation  and  ignition  purposes.  Joseph  Lucas,  Ltd., 
Great  King  Street,  Birmingham.    August  2nd,  1922. 

De-Os.  No.  423,525.  Class  13. — Electric  lamps  (ordinary), 
parts  thereof,  electric  lamp  fittings,  holders,  shades,  and  re- 
flectors. Osram  Gesellschaft,  11-14,  Ehrenbergstrasse,  Berlin, 
0.17,  Germany.  (Cruick.shank  &  Fairweather,  65-06,  Chancery 
Lane,  London,  W.C.)    August  2nd,  1922. 

Ocelit.  No.  426.094.  Class  4. — Carbons  for  electrical  pur- 
poses, and  graphite,  raw  or  partly  prepared,  for  use  in  manu- 
factures. Eugene  Conradty,  trading  as  E.  Conradty,  9, 
Spittlertorgrabe,  Nuremburg,  Germany.    August  2nd,  1922. 

Lead.— Messrs.  James  Forster  &  Co.,  in  their  report  dated 
August  oth,  .state  : — "  Consumption  in  the  electrical  cable 
trade  has  increased  considerably  since  the  engineers'  strike, 
although  it  is  now  easing  off.  The  domestic  trade  in  sheet 
and  pipe  lead  is  on  the  increase,  and  more  virgin  lead  than 
usual  is  being  used  in  this  direction,  owing  to  a  falling  off 
of  scrap  lead.  The  market  here  is  heavily  '  bull,'  which  may 
affect  values  later,  but  we  do  not  anticipate  much  change 
either  way." 

Importation  of  Machinery  into  Australia. — .A  deputation 

from  the  Iron  Trades  Council  which  waited  upon  the  Premier 
of  Victoria  requested  that  contracts  for  machinery  and  other 
work  should  not  be  allotted  to  firms  outside  Victoria.  Mem- 
bers, after  stating  that  approximately  500  men  in  the  trade 
were  out  of  work,  contended  that  more  machinery  was  being 
imported  by  the  Electricity  Commission  than  was  necessary. 
The  Premier  replied  that  every  proposal  to  import  machinery 
was  carefully  scrutinised  by  the"  Ministry.  It  had  to  be  remem- 
bered that  it  would  be  better  for  the  State  to  lose  a  few  con- 
tracts than  to  overload  unduly  the  capital  cost  of  the  Morwell 
electricity  scheme.— Reutcr's  Trade   Service   (Melbourne). 

Engineers'  Wages.— As  staled  briefly  in  our  last  issue,  a 
conference  to  discuss  "  payment  by  results  "  took  place  be- 
tween the  Engineering  Employers'  Federation  and  the  A.E.U. 
on  .\ugust  3rd.  Although  no  official  statement  was  issued, 
the  Daily  Telegraph  understands  that  tlie  suggested  terms 
would  have  enabled  the  average  skilled  worker  to  earn  at 
least  33i  per  cent,  more  than  the  present  time  rates.  Tlie 
conference  lasted  throughout  the  day.  but  broke  up  without 
having  reached  any  conclusion  and  without  arrangements 
being"^made  for  its  resumption.  ,  „     ,    ^ 

It  is  to  be  noted,  however,  that  under  the  terms  of  the  last 
agreement  the  employers  agreed  not  to  enforce  the  piecework 
system  for  a  certain  period  to  enable  the  unions  to  consider  the 
matter.  As  this  term  has  now  expired,  it  is  anticipated  thai 
a  certain  numlier  of  employers  will  introduce  payment  b\ 
results  without  further  discussion. 

South  African  Electrical  Trade.  —  According  to  the 
South  African  Mining  and  ICnginccring  Journal  for  July  15th. 
the  prices  of  electrical  wares  generally  are  firming.  "  Every- 
body to-day  is  selling  goods    which    cannot    be    replaced    at 

present  prices (lermany   .-^viiis  finished   for  the   time. 

One  cannot  get  stuff  from  her.  at  any  rate,  not  at  the  prices 
lately  ruling,  Britisli  prices  are  fuming,  too.  and  they  were 
expected  to  advance  locally  within  a  .short  time."  People 
who  have  been  holding  over  their  installations  for  lower 
levels  seem  now  to  he  beginning  to  realise  that  prices  will  go 
no  lower,  but  will  rather  advance  and  cost  considerably  more 
in  about  three  months,  and  they  are  now  about  to  rush  in 
and  get  their  jobs  done  cheaply.  Many  owner,';  of  hou.^cs 
and  bu:;iness  plans,  who  have  been  hanging  on  lor  mouths 
for  still  lower  prices,  are  now  realising  that  they  will  not  be 
able  to  obtain  electrical  ware*  cheaper. 
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Ashford  (Kent).— Electricity  Supplv.— The  Urban  Council 
has  decided  to  engage  a  consulting  engineer  to  prepare  a  report 
and  scheme  for  an  electricity   undertaking  for  the  town. 

Australia.— VlCTORU.— The  Electricity  Commission  has 
recommended  the  Victorian  Government  to  proceed  with  the 
hydro-electric  scheme  for  Goulbuum  Valley  and  the  north- 
eastern district  of  Victoria.  The  estimated  cost  of  the  under- 
taking  is  £%-i.OOO.— Reuters   Trade  Service    (Melbourne). 

Bath.— Ye.4r's  Working.— The  total  revenue  earned  by  the 
electricity  undertaking  (engineer :  Mr.  F.  Teague)  during  the 
year  ended  March  31st  last  was  jESO.iUO,  comparing  with 
£45.495  in  the  previous  year.  The  expenditure  on  revenue 
account  rose  from  i'3S,070  to  £39,388,  leaving  a  gross  balance 
of  £10,922  (£7,425).  Capital  charges  amounted  to  £14,341. 
as  against  £9.396,  causing  a  net  deficit  of  £3,419  as  compared 
with  a  loss  of  £1,971  in  1920-21.  Tlie  amount  of  energy  sold 
remained  at  about  the  same  level,  the  figures  for  the  past  two 
years  being  2,675,592  (1920-21)  and  2,G70,.543  kWh.' 

Billericay.— Electricity  Supply.— At  a  recent  meeting  of  the 
Rural  Council  a  letter  was  received  from  the  Wickford  and 
District  Electricity  Supply  Co.,  Ltd.,  asking  for  the  Council's 
sanction  to  an  application  for  power  to  supply  electricity  to  the 
district.     The  Council   decided  not  to  oppose  the  application. 

Blackburn.— Year's  Working.— The  report  of  the  borough 
electrical  engineer  (Mr.  P.  P.  Wheelwright)  for  the  year  ended 
March  ^th  last  states  that  the  revenue  totalled  £116  446  as 
compared  with  £110,165  in  1920-21.  ^^■orking  expenses 
amounted  to  £87,282,  as  against  £91,949,  leaving  a  gross  profit 
of  £29,164  (£18,216).  Capital  charges,  &c.,  absorbed  £34  896 
and  crediting  £1,391  bank  interest,  the  net  result  was  a  deficit 
of  £4,340,  comparing  favourably  with  a  loss  of  £10,472  in  the 
previous  year.  The  capital  account  shows  an  expenditure  of 
£368,136  upon  the  new  station  (described  in  our  issue  of 
October  21st.  1921),  and  £16,491  upon  feeders,  distributors  ser- 
vices. &c.  The  sales  of  energy  totalled  10,244,361  kWh  as 
compared  with  9,102,-394  kWh,  and  the  maximum  demand  rose 
from  6,005  to  6,394  kW. 

Brazil.— Hydro-Electric  Scheme.— In  order  to  meet  the  in- 
creasing demand  for  electrical  energy,  the  Brazilian  Traction, 
Light  and  Power  Co.  has  recently  acquired  the  rights  to  utiUse 
the  water  power  of  the  River  Parahvba,  about  100  miles  from 
Rio  de  Janeiro,  for  the  development  of  140,000  h.p.  A  new 
company,  to  be  known  as  the  BraziUan  Hydro-Electric  Co., 
IS  being  formed  to  carry  out  the  scheme,  the  whole  of  the 
shares,  however,  being  held  by  the  first-named  concern. 

Bolton.— Year's  Working.— The  accoimts  of  the  electricity 
undertaking  (engineer:  Mr.  W.  J.  H.  Wood)  for  the  year 
ended  March  31st  last,  show  a  total  revenue  from  all  sources 
of  £269.237,  as  compared  with  £273,530  in  the  previous  year. 
The  workmg  expenditure  amounted  to  £166,166,  as  against 
£186,350  in  1920-21,  leaving  a  gross  balance  of  £103,070 
(£87,180).  Capital  charges  absorbed  £84,400,  leaving  a  net 
profit  of  £18,670  (£27.779).  Of  thi.s  balance  £16,578  was 
appropriated  as  capital  expenditure  out  of  revenue,  and  the 
remainder  carried  forward.  Tlie  energy  sold  increased  from 
30.208.980  to  31,876,014  kWh.  a  satisfactory  increase,  having 
regard  to  the  depressed  condition  of  industry. 

Canada.--ONTARio.— The  Hydro-Electric  Power  Commission 
'il  Ontario  has  issued  a  report  upon  the  Nipigon  development, 
in  which  an  ultimate  plant  capacity  of  30,000  h.p.  will  be  • 
operated  by  the  Cameron  Falls.  The  Commission  has  been 
subjected  to  the  criticism  that  the  cost  of  power  from  this 
source  will  be  higher  than  the  contract  price  of  power  supplied 
by  the  Kammistiquia  Power  Co.  In  reply,  the  Commission 
states  that  the  company  was  not  in  a  position  to  deal  with 
the  demand  in  this  district,  but  it  admits  that,  owing  to 
ilolay  in  commencing  the  work,  the  estimates  have  been  ex- 
'■eeded  by  about  If  million  dollars. 

China.— Hanyang.— $150,000  is  being  raised  at  Hanyang, 
llupeh,  for  the  erection  of  an  electric  light  plant.  A  prepara- 
tion bureau  has  been  established. 

Colchester.— \ew  Power  Station.— The  Town  Council  has 
^".f fed  Mr.  W.  0.  C.  Hawtayne.  M.T.E.E.,  to  prepare  a  de- 
tailed scheme  for  the  erection  of  the  suggested  new  power 
^ta^lon  at  the  Hythe. 

Continental.— Russia.— A  Moscow  journal  says  that  from 
May  Ist^  delivery  of  fuel  has  been  made  against  payment 
to  all  the  Petrograd  factories,  including  the  combination  of 
the  Petrograd  town  electricity  stations.  The  result  has  been 
that  this  combination  has  been  reduced  financially  to  very 
low  water.  The  quantity  of  energy  sold  bv  all  the  stations 
2^^^'>J?°?V2',?"''2S  '"  *^^  «i°°'h  of  April  amounted  to 
h.m)^m  kWh.  The  expenditure  on  fuel  considerably  ex- 
ceeded the  revetiue.  amounting  Ir,  60,000.000  roubles,  or  more 
llian  twice  the  sum  to  be  received  for  energy  sold.  The 
statement  goes  on  to  enumerate  all  the  other  outlays,  amount- 
ing to  abont  100,000,000  roubles,  against  28,000.000  roubles  to 


be  received,  and  then  only  in  case  of  smooth  working;  that 
IS  to  say,  the  income  is  28  per  cent,  of  the  expenditure, 
to  be  added  to  which  positive  loss  there  is  the  credit  taken  by 
the  subscribers,  besides  numerous  deductions  for  one  rea.son 
or  another  in  payment  of  the  accounts,  all  which,  though 
enumerated  carefully,  would  occupy  too  much  space  to 
recapitulate.  The  issue  from  the  impasse  that  suggests  itself 
is  to  rate  the  power  relatively  to  the  cost  of  its  production 
This,  however,  cannot  be  done,  as  the  tariff  is  fixed  by 
superior  authority.  All  that  can  be  done  in  reducing  the 
cost  of  fuel  has  been  done,  says  the  report  quoted.  The  fuel 
u.sed  now  is  considerably  less  than  in  1921-20,  1919.  or  even 
1917.  And  it  is  to  be  noted  that  the  fuel  now  delivered  to 
Petrograd  is  of  exceedingly  inferior  quality.  The  petroleum 
is  dirty  and  wat«ry.  and  the  peat  contains  a  large  proportion 
of  earth.  Further,  it  is  impossible  to  effect  more  economies 
tor  want  of  piping,   boilers,   and  economisers. 

Dorking.— Proposed  Price  Increase.— Edmundson's  Elec- 
tricity Corporation  has  applied  for  power  to  increase  the  maxi- 
mum charge  for  electricity  from  lOd.  to  Is.  per  kWh.  with 
a  minimum  payment  of  15s.  in  the  winter  quarters  and  10s. 
in  the  summer  quarters. 

Greenock.— Price  Reduction.- The  report  on  the  working 
of  the  electricity  undertaking  for  the  past  year  shows  a  balance 
of  £14.258,  and  the  Electricity  Committee  has  recommended  a 
reduction  in  the  charges  for  electricity  of  Id.  i)er  kWh  for 
lighting  and  ^d.  per  kWh  for  power. 

Exeter.— New  Sub-station.— The  Town  Council  is  eon.struct- 
ing  a  large  permanent  sub-station  at  the  Lower  Market  to 
replace  two  or  three  underground  sub-stations  in  the  neigh- 
bourhood which  are  incapable  of  further  extension. 

Farnborough  (Kent).— Electricity  Supply.— The  Parish 
Council  has  under  consideration  a  proposal  put  forward  by 
the  West  Kent  Electric  Co.,  to  supply  the  district  and  Keston 
and  Hayes  with  electricity. 

Formby.— Electricity  Scheme.— The  Trban  Council  has 
adopted  a  scheme  submitted  by  Mr.  James  Scott,  electrical 
engineer,  under  which  a  supply  of  electricity  will  be  taken 
from  the  London  &  North-Western  Railway  Co.  Mr.  Scott  is 
to  prepare  a  report  and  plans  for  submission  to  the  Electricity 
Commissioners. 

Glasgow.— Exhibition  Houses.— Following  on  the  experi- 
ment at  Riddrie,  the  Corporation  praposes,  in  connection  with 
the  Mosspark  bousing  scheme,  to  construct  two  bouses  with 
electrical  appliances  and  two  houses  with  gas.  These  will 
■show  visitors  the  extent  to  which  electricity  and  gas  can  be 
used  for  domestic  purposes. 

Glossop. — Proposed  Increased  Charges. — The  Urban  Elec- 
tric Supply  Co.  has  applied  to  the  Electricity  Commissioners 
for  power  to  increase  the  maximum  charge  for  electricity  from 
lOd.  to  Is.  per  unit,  with  a  minimum  charge  of  15s.  for  each 
winter  quarter  and  10s.  for  each  summer  quarter. 

Hastings.— Loan.— The  Town  (Council  has  applied  to  the 
Electricity  Commissioners  for  sanction  to  borrow  £3,483  for 
mains. 

Helston.— Electricity  Supply. — The  Town  Council  has 
under  consideration  a  proposal  for  lighting  the  town  with 
electricity,  and  a  meeting  of  the  burgesses  is  to  be  called  at 
an  early  date  to  ascertain  what  scheme  would  be  acceptable, 
and  whether  it  should  be  on  the  lines  of  a  municipal  under- 
taking. 

'Hoddesdon. — Electricity  Scheme.— An  electricity  company 
is  being  formed  for  Hoddesdon,  Broxboume  and  district, 
which  proposes  to  obtain  electricity  from  the  North  Metropoli- 
tan Electric  Power  Supply  Co.  A  capital  of  £5,000  is  re- 
quired before  a  start  can  be  made  with  the  scheme;  about 
£2,(X)0  has  already  been  promised. 

India. — TiiicHiNOPOLY. — The  Municipal  Council,  at  a  recent 
meeting,  finally  confirmed  the  terms  of  agreement  with  the 
Metropolitan-Vickers  Electrical  Co.  for  the  introduction  of  elec- 
tric lighting  in  the  Trichinopoly  municipal  area.  A  local  com- 
pany will  be  floated  and  the  Metropolitan  Co.  will  manage 
the  concern  for  a  period  of  15  years.  The  work  will  be  com- 
menced within  three  years  and  the  company  has  agreed  to 
supply  power  for  all  municipal  purposes  at  a  rate  not  exceed- 
ing 3  annas  per  unit,  and  for  private  services  at  6  annas  per 
unit. — Indian  Textile  Journal. 

London.— St.  Pancras.— Theie  was  a  profit  of  £23,129  upon 
the  past  year's  working  of  the  electricity^  undertaking.  It 
is  proposed  to  distribute  it  as  follows':  Writing-otT  of 
balance  of  outstanding  loan  on  certain  plant,  £3,182;  trans- 
fer of  £1,815  to  the  working  balance,  bringing  it  up  to 
£10,000;  transfer  of  £2.000  to  reserve;  and  contributing  the 
remainder,  £16,132,  to  the  relief  of  rates. 

SouTHWARK. — ITie  report  on  the  working  of  the  electricity 
undertaking  for  the  past  year  shows  a  surplus  of  £4,000. 

Kawtei.stall.  --  Revised  CHARGns— The  Corporation  has 
adopted  the  following  scale  of  chargers  to  power  consumers  :  — 
.500  kWh  per  month,  2.5d. ;  1,000  kWh,  2d.;  2,000  kWh, 
1.5d. ;     1,500   kWh,  l.lSd. ;    all  additional   energy,  l.ld.  per 
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kWh.  For  demands  exceeding  200  kW  for  consumers  under 
agreement:— 30,0<X)  kWh  per  month,  1.05d. ;  60,000  kWh. 
Jd'.;  110,000  kWh.  .9od. ;  160,000  kWh,  .9d.  Over  160,000 
kWh  to  210,000  per  month,  .85d. ;    over  210,fXK)  kWh,  .8d. 

Shrewsbury.— Price  Reduction. —The  Town  Council  has  re- 
duced the  surcharge  of  100  per  cent,  on  the  charges  for  elec- 
Iricit.v  for  all  purposes  to  75  per  cent,  as  from  the  June 
quarter  meter  readings. 

South  Africa.— Pretoria.— The  Municipal  Council  is  seeking 
power  to  raise  a  loan  of  ±'750,000  for  public  works.  It  is  pro- 
iiosed  to  allocate  £400,000  for  the  installation  of  a  power 
station. 


TRAMWAY    AND    RAILWAY    NOTES 


Birkenhead. — Year's  Workiivo. — The  irpcjit  for  the  year 
ended  March  31st  last  of  the  manager  of  the  municipal  tram- 
ways (Mr.  C.  Clarke)  has  come  to  hand.  This  shows  that 
the  total  revenue  was  £137,845,  as  compared  with  £152,304 
in  the  previous  year.  The  total  working  expenditure 
amounted  to  £103,394,  as  against  £116,060,  leaving  a  gross 
iitbfit  of  £34,451  (£36,244).  Interest,  sinking  fund,  and  in- 
come tax  absorbed  £31,919  (£32,211).  and  the  final  result 
was  a  net  profit  of  £2,532,  as  compared  with  £4,033.  ITie 
number  of  passengers  carried  was  17,966,065  and  the  car- 
mileage  1,150,558;  the  previous  year's  figures  were  22,182,3S)0 
and  1,286.021  respectively.  It  was  found  necessary  during  the 
year  to  raise  the  fares,  but  they  have  now  been  restored  to 
tlicir  former  level. 

Exeter. — Extensions. — The  Town  Council  has  instructed  the 
.surveyor  to  submit  an  estimate  of  the  cost  of  extending  the 
tramway  service  to  Hamlyn  Lane,  on  the  Pjnhoe  Eoad 
route. 

London: — "  Tube  "  Stations  Closed. — During  the  present 
week,  consequent  upon  the  continuation  of  the  reconstruction 
of  the  City  &  South  Londou'Railway,  the  following  .stations 
have  been  closed  : — Euston,  King's  Cross,  Angel,  City  Eoad. 
and  Old  Street  (partly).  To  prevent  inconvenience  to  passen- 
gers, an  adequate  special  omnibus  service  has  been  instituted. 

L.C.C.  Tramways. — The  Highways  Committee  recommends 
that  application  be  made  for  a  prolongation  of  the  time  allowed 
for  the  cdiiipletion  of  certain  tramway  extensions  authorised 
liv  llic  l.niHliin  County  Council  (Tramways  and  Improvements) 
Acts,   r.iii'.i.   i'.aO,  1914,  and  1915. 

Quieter  "  Underground  "  Trains. — According  to  the  Daily 
Mail.  Professor  A.  M.  Low  has  successfully  canued  out  experi- 
ments with  a  new  system  of  car  construction  aiming  at  the 
reduction  of  noi.se  on  the  "  Underground  "  railways.  It  is 
expected  that  the  companies  will  adopt  the  system  in  the 
design  of  future  rolling  stock. 

Manchester.— Proposed  "Tube"  Railway.— The  Manches- 
ter City  Council  is  again  considering  the  construction  of  an 
underground  railway  to  relieve  the  traffic  congestion  in  the 
city.  It  is  stated  that  plans  and  approximate  estimates  have 
been  made,  the  cost  working  out  at  between  £750,000  and 
£1,000,000  per  mile  for  a  length  of  15  miles.  It  is  interesting 
to  note  that  the  city's  tramway  undertaking  has  only  cost) 
£2.000,000. 

South  Africa. — Pretoria. — The  Municipal  Council  propose-s 
iu  expend  £50, OCX)  on  the  tramway  system,  and  power  is  bein^ 
wught  to  rai,so  a  loan  for  the  purpose. 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Canada. — New  Wireless  Stations. — Investigations  are  being 
iiade,  says  the  Electrical  News,  for  the  purpose  of  erecting 
iiree  wireless  telephone  stations  in  the  northern  i)arts  of 
Manitoba,  which  would  eventually  link  up  with  the  wire 
system.  One  of  these  stations  would  be  ert'cted  at  The  Pass, 
another  probably  at  Norway  Plouse,  and  the  third  at 
Churchill,  or  another  point  to  be  decided  on.  The  apparatus 
would  be  designed  to  deliver  500  watts  to  the  antenna  .sys- 
tem; under  proper  transmitting  conditions  the  stations  would 
Dave  a  range  of  several  hundi'ed  miles.  It  is  hoped  to  have 
The  Pass  station,  at  least,  in  operation  this  year.  Under 
present  conditions  conunuuieation  north  of  the  53rd  parallel 
IS  limited  by  the  speed  at  which  men  or  dogs  can  travel,  in 
tonmer  by  canoe,  in  winter  by  sledge.  Always  during  spi-ing 
fed  "  fall  "  there  is  a  season  of  six  weeks  during  wliicli  the 
formation  or  breaking  up.  as  the  case  may  be,  of  the  ice 
tenders  any  kind  of  travel  impossible;  thus,  under  present 
tteditions  during  nine  months  of  the  year,  communication 
between  civilisation  and  the  northern  outjiosts  is  necessarily 
fl6W  and  arduous ;  during  the  remaining  three  months  all 
communication  is  at  a  standstill. 

, France. ^Regulations  fur  Wireless— The  departmental 
jM»mittee  appointed  by  the  French  Under-Secretary  of  the 
PUst  Office  to  inquire  into  the  regulation  of  wireless  installa- 
tions, has  drawn  up  its  report.       It  ia  expected   that  rulee 


based  on  the  recommendations  will  shortly  be  issued.  The 
broad  principle  followed  is  that  receiving  apparatus  may  be 
freely  used  after  formal  registration,  while  sending  appara- 
tus can  only  be  installed  by  private  individuals  on  the  authori- 
sation of  the  Under-Secretary  of  State  acting  on  the  advice 
of  a  mixed  committee  of  officials  and  experts.  Sending  in- 
stallations will  be  divided  into  five  classes — private  stations, 
stations  for  financial  news,  scientific  stations,  mobile  stations 
{e.g.,  6hip.s)),  and  amateurs'  installations.  l"herc  will  be  a 
limit  of  wave  length— T/ib   Times. 

New  Wireless  Station  Opened.— Direct  wireless  communi- 
cation between  France  and  New  York  was  established  at 
midnight  on  August  6th  by  means  of  the  wireless  station  at 
Saint-Assise.  A  few  minutes  after  the  message  had  been  dis- 
patched New  York  announced  that  it  had  been  received  at 
the  rate  of  80  words  a  minute,  says  The  Times.  The  new- 
station  is  situated  near  Melun,  not  far  from  the  Forest  of 
Fontainebleau,  and  has  been  named  "  Radio-France."  Hie 
installation  is  50  per  cent,  more  powerful  that  that  of  Bor- 
deaux. Three  new  .sets  of  apparatus  are  shortlv  to  Ik-  erected 
at  the  Saint-.Vssise  station,  which  will  then  be  four  times 
more  powerful  than  the  Bordeaux  station  and  .'i5  times  more 
powerful  than  the  Eiffel  Tower  station.  PVora  Saint-Assise 
five  or  six  messages  can  be  dispatched  simultaneously,  at  an 
average  rate  of  100  words  per  minute  per  message.  Thus  it 
is  computed  that  Saint-Assise  can  send  .36,000  words  an  hour, 
or  nearly  1,000.000  words  a  day. 

This  station  will  in  future  carry  on  all  wireless  communica- 
tion between  France  and  .America,  and  is  worked  from  Paris 
by  means  of  the  long-distance  control  system.  The  central 
office  near  the  Bour.se  will  pick  up,  by  means  of  six  receiving 
centres  in  the  suburbs,  messages  destined  for  transmission 
from  Sainte  Assise,  and  will  automatically  pa.ss  them  on 
across  the  Atlantic.  In  addition  direct  communication  has 
already  been  established  with  .Argentina  and  China,  .-\nother 
development  of  wireless  telegraphy  in  France  is  the  inaugu- 
ration of  direct  communication  between  Bordeaux  and 
Saigon,  with  a  tariff  over  2  fr.  a  word  cheaper  than  the  ordi- 
nary cable  rates.  The  next  step  is  to  be  the  equipment  of 
six  colonial  stations  for  transmission,  which  at  present  can 
only  receive  messages,  at  Martinique.  Guinea.  Rufi.sque,  in 
West  Africa,  Djibouti,  in  East  Africa,  Brazzaville,  in  Equa- 
torial Africa,  and  Tananarivp,  in  Meridional  Africa.  This 
work  completed,  it  is  proposed  to  construct,  probably  in  1926. 
two  stations  in  the  Pacific,  which  w-ill  complete  the  chain  of 
communication  linking  up  90,000.000  inhabitants  of  France 
and  her  colonies. 

Tibet.— Telegraphic  Commdnication.— Telegraphic  commu- 
nication has  been  established  between  Lhasa,  the  capital  of 
Tibet,  and  India. — Daily  Mail. 

The  Telephone  Service. — Public  Call  Okeices. — There  aro 
approximately  11.400  public  telephone  call  office  cabinets  in 
England,  Scotland,  and  Wales;  of  the  total  1.476  are  situated 
in  railway  stations,  on  piers,  and  similar  ,somi-public  places 
that  are  privately  owned,  and  2,206  are  in  shops  and  on 
other  private  premises.  In  London  there  are  3,600  cabinets, 
of  which  1,277  are  official  and  2,322  in  railw^ay  stations,  shops, 
and  otherwise  privately  controlled.  In  Scotland  there  are 
over  900  ,cabinets. 

Proposed  Orkney  Service.— Orkney  is  the  only  county  in 
Scotland  without  a  telephone  service,  but  the  OrAtic;/  Herald 
announces  that  an  abridged  outline  of  the  proposed  system 
to  be  installed  at  Kirkwall— and  it  presumes  throughout  the 
Tounty — was  recently  given  by  t)ie  district  manager  of  the 
service  at  Aberdeen.  The  Town  Council  has  appointed  a 
committee  to  consider  the  matter, 

Uruguay.— St.we  Telephone  Service.— We  learn  from  the 
Eeview  of  the  River  Plate  that,  although  the  matter  has  been 
kept  very  quiet  it  has  transpired  that  an  agreement  has  been 
entered  into  for  the  purchase  by  the  State— or  jierhaps  we 
should  say  by  the  Post  Office — of  the  Uruguay  Telei^hone  Co.. 
which  is  an  English  joint  stock  concern,  and  the  oldest,  and 
by  far  the  largest,  of  the  two  t<^Iephone  companies  ojvrating 
in  Montevideo.  Tlio  pun-base  price  is  $700,000.  For  the 
present  the  "Uruguaya"  will  be  worked  by  the  Western  Elec- ' 
trie  Co.  until  the  State  .subterranean  sy.stem.  for  which  the 
latter  holds  the  contract,  has  been  constructed,  when  the  older 
company  will  be  absorbed.  The  Heririv  regrets  the  disappear- 
ance of  a  British  enterprise  that,  with  all  its  faults,  has  done 
good  service  in  its  time,  and  was  the  pioneer  in  introducing 
the  telephone  in  Uruguay.  Welcomed  at  first,  of  late  years 
it  has  not  received  fair  treatment  at  the  hands  of  the  Govern- 
ment— but  it  is  not  singular  in  that  re^ipect,  for  unfair  treat- 
ment of  foreign  enterprises  which  stand  in  the  way  of  Govern- 
ment plans  of  alisorption  is  a  phenomenon  unfortunately  not 
confined  to  Uruguay  in  the  present  day. 

United  States. — Cable  Tnterruition, — Conmiuniciition  be- 
tween the  United  States,  Ireland,  France,  Germany,  and 
Northern  Europe,  throudi  the  Commercial  Cable  Co..  was 
interrupted  on  the  morning  of  .■Vugust  7th,  probably  beicause 
of  the  seizure  of  the  station  at  Waterville  (Ireland)  by  the 
Irish  Irregulars. — The   Tivtes. 

Wireless  Restrictions. — When  Congress  reassembles  this 
month  it  will  consider  the  assignment  of  new  wave  lengths 
for  use  in  the  TJ.S..\.,  and  will  probably  "  zone  "  the  country, 
or  classify  the  broadcasting  stations.— r,  A  T.  Age. 
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Wireless  Telegraphy.— New  Imperial  Chain  Station.— The 
daily  Press  annouuces  that  negotiations  are  in  progress  by 
the  Post  Office  authorities  l"or  the  erection  of  a  new  long- 
range  wireless  station  that  wiU  involve  a  capital  outlay  of 
i'l,(X10.0W  and  an  annual  charge  of  approxmiately  jP500,OIK>. 
The  site  for  the  new  station  will  probably  be  at  Bourne, 
Lincolnshire,  and  it  is  said  that  the  aerials  will  be  a  mile 
long  and  half  a  mile  broad.  The  suggested  new-  station  is 
probably  the  outcome  of  the  Government's  recent  change  in 
policy — namely,  to  increase  the  length  of  the  "  links  "  in 
the  wireless  "  chain  "  of  stations  from  2,000  to  4,000  miles. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  (iatr  gicen  in  /xirpiif/ifscs  at  tlic  nid  of  thf  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Victhkian  ELaiRiciTV  Commission.— October 
2ud.  Ten  surface  feed- water  heaters;  6  surface  vapour  con- 
densers; 12  feed-water  evaporators.     (See  this  issue.) 

December  18th.  Victorian  Electricity  Commissioners. 
Supply  of  a  complete  brown  coal-handling  plant. 

November  4th.  Transformers,  induction  regulators,  and 
switchgear.     (See  this  issue.) 

Brisbane. — September  20th.  Postmaster-General's  .Depart- 
ment. Supply  and  delivery  of  switchboard  apparatus  and 
parts.     (Sched.  No.  559.)* 

Melbourne. — Victorian  Railways.  October  11th.  Electric 
storage  battery  with  accessories  and  spares  (Cont.  35,090). 
October  18th.  Motor  generator  set  and  static  transformer 
(Cont.  35,0S9.)» 

Belgian  Congo. — December  20th.  Belgian  Ministere  des 
Colonies  (oe  Direction).  20,  Rue  de  Namur,  Brussels.  Instal- 
lation and  operation  of  a  system  of  electrical  energy  distri- 
bution at  Elizabethville.  in  the  Belgian  Congo. 

Czecho=Slovakia. — Kaaden. — Maxjhinery  and  electrical  equip- 
ment fcir  new  water-power  .station.  Direktion  des  Stadt- 
liohen  Elektricitats,  Kaaden,  Czecho-Slovakia. 

Edinburgh. — September  5th.  Corporation.  Conversion 
of  two  overhead  cranes  from  mechanical  to  electrical  opera- 
tion.    (August  4th.) 

Huddersfield. — .August  12th.  Electrician's  work  required 
in  conversion  of  premises,  Northumberland  Street,  into  picture 
theatre,  for  Freedman's  Pictures,  Ltd. — Stocks,  Sykes  and 
Hickson,  architects,  1,  St.  Peter's  Street.  Huddersfield. 

Leeds. — .August  loth.  Tramways  Committee.  Recon- 
struction of  tramway  track,  Carcligan  Road.  Mr.  J.  B. 
Hamilton,  general  and  commercial  manager,  1,  Swinegate, 
Leeds. 

London.  —  Metropolitan  Asylums  Board.  August  30th. 
Supply  and  erection  of  electric  storage  battery  at  the  Grove 
Fever  Hospital,  Tooting  Grove.     (See  this  issue.) 

H.M.  Ofhce  of  Works.  September  5th.  Supply  of  electrical 
and  mechanical  engineering  labour  in  daywork  in  Cardiff. 
(August  4th.) 

Islington. — September  20th.  Electricity  Department.  Two 
water-tube  boilers  with  stokers,  draught  system,  steel 
chimneys,  steam  piping,  fee. ;  cooling  towers,  ponds,  pipework, 
&c.     (See  this  i.ssue.) 

Manchester. — .\ugust  22nd.  Tramways  Committee. 
Permanent  way  points,  tongues,  crossings,  and  hardened  steel 
centres;  electrodes  for  welding.  Mr.  H.  Mattinson,  general 
manager.  Corporation  Tramwa.vs,  55,  Piccadilly,  Manchester. 

August  24th.  Electricity  Committee.  Two  steel  ash  wagons 
and  a  lifting  sling.     (August  4th.) 

August  31st.  Electricity  Committee.  Supply  and  comple- 
tion of  two  coal  grabs.     (Spec.  B38.)     (See  this  issue.) 

Matlock. — .August  17th.  Sewerage  Contract  No.  11. 
Electric  generators  and  motors  and  ))iiniping  plant  for  Urban 
District  Council.  Specifications,  Ac.  from  Messrs.  J.  Diggle 
and  Son,  Civil  Engineers,  J4.  Brown  Street,  Manchester. 

New  Zealand. — October  24th.  Mangahao  Power  Scheme. 
Copper  wire.  November  21st.  Battery  booster-transformer. 
Specifications  may  be  obtuin.^d  from  the  office  of  the  High 
Commissioner. 

October  3rd.  Mangahao  Power  Scheme.  Power-house  and 
sub-station  tran.sf ormers ;  travelling  electric  cranes;  ventilating 
fans;  goods  hft;  and  110,000-V  insulators.* 

September  30tli.  Teviot  Electric  Power  Board.  One  hori- 
zontal turbine,  Francis  type,  coupled  to  a  125-kW,  3-phasc, 
.50-cyc'"le,  3,300-V  generator;  one  7.5-h.p.  Pelton  wheel;  one 
.5-kW  motor  generator  set;  and  somplete  switchboard  and 
power  station  equipment.* 

Wellington. — City  Council.  Erection  of  ^  large  reinforced 
concrete  power  station  at  Shag  Point. 

Oxford.— August  loth.  Oxford  FJcctric  Co.,  Ltd.  One 
1,000-kVV  turbo-alternator  and  condensing  plant;  and  one  500- 
kW  conversion  plant  (3,000  V,  3-phasc,  to  1.100  V,  d.c),  com- 
plete with  Bwitcbgear.     (July  2l8t.) 


Reigate. — .August  22nd.  Town  Council.  H.p.  concentric 
and  l.p.  twin  paper-insulated  cable.     (See  this  issue.) 

Rochdale. — .August  16th.  Union.  Installation  of  ant, 
ni.-itii;  telephone  sy.stem  at  Dearnley  Institution.     (.Vugust  4tli 

Rumania. — Constantza.— Du-ection  General  du  Port.  Sr 
3-ton  electric  cranes  and  two  excavators  (continuous  cm"rent  :ii 
4-10  volts  supplied  by  the  Port  authority).  M.  Erbiceann 
Director  Gent5ral  du  Port  de  Constantza,  Riuuania. 

Stockton-on=Tees — .August  31st.     District  Fund,  Gas,  anl 

Electricity  Committees.    Stores,  &o.,  for  three  months.     (Sec- 
this  issue.)  . 

Tasmania.— Hobart.— October  2nd.  City  Council.  750-k\\ 
rotary  converter  and  transformer  and  550-volt,  d.c.  switch 
board  panel.  F\irther  particulars  are  due  to  arrive  at  tli.' 
iiffice  of  the  Agent-General  for  Tasmania,  Australia  Hon  si  . 
Strand,  London,  W.C.2,  about  the  middle  of  August. 

Warrington.— .August  14th.  Electricity  and  Tramwa\s 
Committee.  High  and  low-pressure  paper  and  lead-coveidl 
cable,  and  earthenware  conduits.     (July  28th.) 

Wimbledon — .August  31st.  Electricity  Committee.  O; 
3.000-kW  turbo-alternator,  condensing  plant,  and  accessorif 
(July  28th.) 

*  .A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trndr 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Blackburn. — Board  of  Guardians.  Accepted.  Install.i- 
tion  of  standard  electric  lights  and  inside  fittings. — 0.  T. 
Briscoe  &  Co. 

London.— -The  Spearing  Boiler  Co.,  Ltd.,  has  secured 
the  contract  for  two  water-tube  boilers,  each  of  a  normal 
evaporation  of  52,650  lb.  per  boiler,  together  with  Ferguson 
superheaters,  chain  grate  mechanical  stokers,  and  forced  and 
induced  draught  plant,  for  the  Charing  Cross,  West  End  and 
City  Electricity  Supply  Co.,  Ltd. 

Northampton. — Town  Council.     .Accepted: — .A.   Stark  and 

Co..  Ltd.,  for  the  reconstruction  of  certain  tramways  in  the 
town  (£5,971). 

South  Foreland. — Wiring  the  Old  Lighthouse,  Soutlii 
Foreland,  residence  of  Sir  Wm.  Beardsell. — J.  Martin,  Dover. 


NOTES. 


Proposed  Visit  to  Gennevilliers. — The  Union  d'Electricit^ 
(controlling  the  Gennevilhers  power  station)  has  found  it 
necessary  to  alter  the  provisional  date  of  September  22nd, 
and  it  is  now  probable  that  the  visit  will  take  place  early  in 
October.  One  of  our  representatives  will  be  in  Paris  during 
this  week  to  complete  arrangements,  which  will  be  .">et  out 
in  an  early  issue  and  communicated  to  those  who  have  akeady 
signified  their  intention  of  visiting  the  station. 

Other  engineers  who  are  contemplating  the  vi.sit  should 
communicate  with  us  as  soon  as  possible,  so  that  the  approxi- 
mate number  may  be  known. 

Appointments  Vacant. — E.h.p.  plumber-jointer,  for  the 
Wolverhampton  Corporation  electricity  department;  de^^jtv 
city  electrical  engineer  (^6750  to  £1.000),  for  the  City  of  Brad- 
ford electricity  department;  shift  engineer  (£370),  for  the  Lan- 
cashire Electric  Power  Co.,  Ltd.;  South  African  Railway  elec- 
trification :  Engineer  in  connection  with  the  transmission 
system  (£700  to  £850),  engineer  in  connection  with  the  disiri- 
bntion  system  (£600),  engineer  for  the  track  ei]iiipment  (£6l.Ki). 
(See  om'  advertisement  pages  to-day.) 

Belgian  Electrical  Museum. — The  Chambre  .Syndicate  des 

Electriciens,  with  the  support  of  the  Societ'j^  Beige  des  Elec- 
triciens,  has  nominated  a  committee  to  draft  a  .scheme  for 
the  creation  of  a  National  Museum  of  Electricity.  A  free 
locale  for  the  projected  mu.seum  has  been  ottered  by  the 
I'nion  des  Associations  Internationales  in  the  Palais  Mondial 
an  Cinquantenaire,  at  Brussels. 

Fires. — Glasgow. — Damage  was  recently  caused  by  fire  in 
premises  occupied  by  Messrs.  Walker  &  Co.,  medical  elec- 
tricians. Garnethill,  Glaegow. 

Two   buildings,    containing    electrical     appliances,     switch-  , 
gear.    &c.,    at    the    Aitken    Colliery^    Fifeshire,    have    been 
destroyed  by  fire.      The  electricity  generating  station,  which 
supplies   the  driving   and  haulage   power   throughout   a   wirlr 
area,  was  saved, 

5.30  Applications. — Fur  the  post  of  engineer,  with  electn    i 
experience,  able  to  do  running  repairs  to  motors  (wage  £-1 
per  week)  in  the  A'ale  of  Leven,  near  Glasgow,  there  woie 
.530  applicants. 

Fatality.— Thos.  Basil  Mather,  ,i,ge,d  33,  shift  engineer  at 
the  works  of  the  Lancashire  Electric  Power  Co.,  Outwood, 
Radcliffe,  Lanes.,  was  cleaning  a  portion  tf  the  switchgear  on 
Monday  when  he  received  a  fatal  shock. 
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North-West  Midlands  Electricity  District. — The  con- 
clusion arrived  at  by  the  Electricity  Comiiiissioners  as  a  re- 
sult of  the  inriiiiry  that  was  held  at  Wolverhampton  m 
February  last  with  respect  to  the  above  district,  have  come 
to  hand  too  late  for  publication  this  week.  Briefly,  it  may 
be  said  that  the  Oomiiii.ssioners  are  of  the  opinion  that 
the  district  as  provisionally  determined  should  be  confirmed 
'(subject  to  minor  modifications)  and  that  the  promoters' 
scheme  (also  subject  to  certain  modifications)  will  materially 
improve  the  .supply  of  electricity  withm  the  area.  They 
approve  of  the  propo.sal  to  immediately  extend  the  system  of 
interconnection  now  existing  between  generating  stations  m 
the  district  and  of  the  propo.sal  to  construct  the  first  section 
of  a  capital  station  at  Eugeley. 

A  Joint  Electricity  .'\uthority  is  to  be  constituted,  but  the 
Ooramissioner.s  are  unable  to  accept  the  Walsall  Corpora- 
,  tion's  suggestion  that  there  .should  be  a  separat<'  district 
with  a  separate  Joint  .\uthnrity  for  the  southern  portion  of 
-the  area.  Moreover,  it  is  thought  that  the  propo.sed  exten- 
sion of  the  Birchills  .station  would  not  be  practicable.  Fuller 
details  will  be  given  in  our  next  issue. 

Automatic  Train  Control. — On  another  page  we  summarise 
the  rejKjrt  of  the  Automatic  Ti-'ain  Control  Committee 
appointed  by  the  Ministry  of  Transport.  It  is  interesting  to 
note  that  a  report  on  the  same  subject  has  recently  been  made 
by  the  U.S.  Interstate  Commerce  Commission — which,  how- 
ever, does  not  issue  recommendations,  but  ordcm.  Forty-nine 
railroad  authorities  were  ordered  to  install  automatic  train 
control  systems,  and  although  forty  of  them  entered  an 
appearance  to  show  cause  why  the  order  should  not  be  en- 
forced; the  only  modification  made  was  an  exteu.sion  by  si.x 
months  of  the  time  given  to  complete  the  installation.  The 
arguments  against  the  order,  according  to  the  Railway  Review, 
were  that  the  art  of  train  control  had  nowhere  passed  the 
^experimental  stage ;  costs  were  too  high ;  the  number  of  sy.s- 
tems  being  so  large  militated  against  the  selection  of  the  best; 
and  other  points,  characterised  as  "an  attempt  to  estabUsh 
>  all  sorts  of  imaginary  difficulties."  The  diverse  character  of 
the  conditions  ujion  the  different  railway  systems  precluded 
definite  general  estimates  of  cost,  but  the  Commission  in- 
-  stanced  a  number  of  cases  in  which  automatic  control  had  been 
installed.  The  Order  made  by  the  Commission  gives  a  full 
specification  of  the  purpo.ses  and  requirements  of  any  system 
of  control  adopted,  and,  in  general,  the  points  dealt  with 
agree  very  closely  witli  tlie  recommendations  of  the  Bi-itish 
Committee.  It  is  ordered  that  each  company  afi'ected  must 
file  with  the  Commission,  on  or  before  January  l.st.  192.3,  a 
complete  plan  of  the  signalling  system  employed,  and  upon 
the  fa'st  day  of  every  month  thereafter  a  report  must  be  sub- 
mitted upon  the  progress  made  with  the  installation  of  auto- 
matic train  control.  The  time  for  completion  was  originally 
fixed  for  July  1st,  192I,  but,  as  stated,  the  date  has  been 
altered  to  .January  1st.  192.3. 

Temperature  Limits  in  Large  Machines. — .\t  the  annual 
Convention  of  the  A.I.E.B.  at  Niagara  Fall,  Ontario,  in  June 
last,  Mr.  r.  Torchio,  chief  electrical  engineer,  New  York 
Edison  Co.,  reviewed  the  above  subject,  pointing  out  that 
the  present  Institute  standards  allow  a  maximum  limit  of 
105  deg.  C.  for  fibrous  insulation  and  125  deg.  C.  for  mica  in- 
sulation with  an  allowance  of  150  deg.  C,  subject  to  special 
guarantees  of  the  manufacturer.  In  high-voltage  machines 
of  large  size,  the  effect  of  actual  copper  temperatures  higher 
than  105  deg.  C.  may  cause  softening  and  disappearance  of 
binding  materials,  linlging  of  insulation,  and  consequent 
powdering  of  insulation  under  periodic  pounding  of  copper 
im  softened  material,  and  ionisation  at  voids  so  created. 
( 'perating  experience  of  four  large  machines  demonstrated  the 
above  effects  to  repeatedly  take  place  in  machines  operating 
at  copper  temperatures  of  150  deg.  C.  None  of  these  effects 
were  noted  in  machines  operating  at  copper  temperatuies  of 
1(1.")  deg.  C.  or  under.  Two  machines  have  safely  operated  for 
ii\er  three  years  at  maximum  copper  temperatures  of  180 
ileg.  C.  Incorrect  conclusions  may  be  made  as  regards  the 
-afe  temperature  Umits  by  judging  the  performance  of  ma- 
i  bines  unless  actual  copper  temperatures  are  known.  Tower 
ambient  temperatures  and  fractional  loads  may  reduce  the 
operating  temperatures  from  25  to  35  deg.  below  the  assumed 
limits.  Machines  designed  for  high  temperatures  are  less 
<'fficient  than  machines  designed  for  low'  temiieratures,  in 
"lie  instance  the  difference  being  as  great  as  .several  hundred 
'  ilo'.catts  at  all  loads.  The  calculation  of  ventilation  of  large 
mr,chines  is  relatively  uncertain ;  it  is  of  importance  to  aim 
at  a  con.sej'vative  limit  rntber  than  set  it  too  near  the  danger 
■point.  From  the  standpoint  of  economy  as  well  as  for  greater 
safety,  it  appears  that  large  machines  should  not  be  operated 
at  higher  copper  temperatures  than  105  deg.  C.  This  means 
that  witli  outside  air  ventilation  seldom  exceeding  20  deg.. 
the  maximum  standard  limit  with  the  standard  reference  nf 
40  deg.  ambient  should  be  125  deg.,  equivalent  to  9:5  de^;. 
maximum  rise  nt  the  copper.  Tn  all  cases  where  the  room 
air  is  close  to  40  dec.  the  maximum  copper  ri.se  should  fie 
limited  to  65  deg.  Other  correlated  and  important  features 
discus.sed  ineidentntly  in  the  paper  are  the  tvpical  proportion- 
ality of  life  nt  ilifTcrent  tr mperatures  for  fibrous  insulation, 
and  the  new  tentative  conventional  allowance  for  reducing 
to  maximum  copper  temperature,  readings  taken  outside  the 
insulatioQ. 


Metropolitan- Vickers  Roll  of  Honour  Unveiled.— The  un- 
veiling of  the  roll  of  honour  in  memory  of  the  members  of 
Metropolitan-Viekers  Approved  Society  who  fell  in  the  war 
took  place  on  .-Vugust  2nd  in  the  workmen's  canteen  of  the 
company's  Trafford  Park  works.  There  was  a  large  assembly, 
including  relatives  of  many  of  those  who  fell.  The  ceremony 
commenced  with  the  reading,  by  the  Rev.  Henry  Mitchell. 
M.A.,  of  an  appropriate  passage  from  the  ancient  author  of 
Ecclesiasticus.  In  the  course  of  his  remarks  the  chairman 
(Mr.  R.  \V.  Rowe)  mentioned  that  during  the  period  of  the 
war.  out  of  a  total  male  membership  of  2,301  covering  that 
whole  period,  924  men  joined  the  Colours.  Out  of  this  large 
number  74  men  failed  to  return,  and,  he  added,  it  was  to  their' 
memory  that  this  tribute  of  regard  was  to  be  paid.  On  behalf 
of  the  members  of  the  society,  and  in  memory  of  the  dead, 
whose  names  appear  on  the  roll  of  honour,  he  therefore  re- 
quested Captain  Hilton  (managing  director  of  the  company 
and  president  of  the  M.V.  Approved  Society)  to  unveil  the 
memorial.  Following  the  unveiling  the  Rev."  Henry  Mitchell 
pronounced  a  .short  dedication.  Aa  expression  of  appreciation 
of  the  two  gentlemen  who  had  been  good  enough  to  unveil 
and  dedicate  the  memorial  was  given  by  Mr.  A.  Walmsley 
(secretary  of  the  society).  The  singing  of  the  National 
Anthem  brought  the  ceremony  to  a  close. 

Service  Notes.— Electrical   Artificer    Joseph    H.    Harpum, 

serving  on  H.M.S.  Vernon,  torpedo  school  ship  at  Portsmouth. 
was  the  only  candidate  who  sat  for  the  examination  for 
warrant  rank  recently,  and  pa.s.sed.  It  has  been  intimated  that 
Lieut.  H.  R.  Latimer  (Electric  Lights  Co.)  City  of  Edin- 
burgh Fortress  Engineers  (Territorial  Force)  has  relinquished 
his^commission.  to  which  he  was  appointed  in  the  corps  in 
1915.  He  was  for  some  time  employed  on  the  staff  of  the 
Scottish  Command ;  he  retains  the  rank  of   lieutenant. 

The  Metallic  State. — Recent  advances  in  our  knowledge 
of  the  structure  of  the  atom  have  added  very  little  to  the 
elucidation  of  the  nature  of  the  metallic  state,  and  in  this 
connection  a  vei-y  suggestive  paper  by  Prof.  C.  A.  Kraus,  in 
the  June  number  of  the  Journal  of  the  .American  Chemical 
Society,  will  be  of  interest.  .According  to  modern  views  the 
metals  owe  their  characteristic  pro|ierties  to  the  presence  of 
negative  electrons  free  to  move  within  the  body  of  the  metal. 
Electronegative  elements,  such  as  chlorine,  owe  their  charac- 
teristic property  of  forming  anions  to  the  fact  that  they  are 
capable  of  forming  stable  complexes  (the  ion.s)  with  one  or 
more  negative  electrons.  Metallic  properties  may  be  ex- 
pected only  in  such  substances  as  do  not  contain  su^cient 
electronegative  elements  to  engage  the  negative  electrons 
supplied  by  the  more  electropositive  constituents,  or  other- 
wise, in  which  elei-tronegative  elements  are  lacking.  The 
smaller  the  affinity  of  an  element  or  group  for  the  negative 
electron  the  more  electropositive  will  it  appear,  and  the  more 
readily  will  it  enter  into  reaction  with  more  electronegative 
elements.  The  assoeation  of  negative  electrons  with  positive 
metallions,  which  is  suppo.sed  to  make  up  the  structure  of  ,a 
metal,  has  some  resemblance  to  a  salt.  At  very  low  concen- 
trations the  negative  electron  may  no  longer  possess  the  free- 
dom of  motion  charaeterislic  of  the  metallic  state,  and  it  is 
known,  for  instance,  that  mercury  vapour  is  a  very.noor  con- 
ductor. The  metal  may,  under  such  conditions,  exhibit  salt- 
like properties,  and  intermetallic  compounds  may  also  show- 
resemblances  to  salts.  There  are  many  such  comnound.s 
which  have  properties  in  harmony  with  this  view.  The  more 
electronegative  elements  in  such  compounds  are  supposed  to 
have  a  negative  charge.  The  compound  Na,Sb  is  then  simi- 
lar to  Na,N  or  Na,P.  The  question  is  raised  whether  the 
apparent  deviations  of  intermetallic  compounds  from  the 
valency  relations  may  not  be  due  to  the  tendency  of  eleetro- 
neyative  elements  to  form  complexes.  This  is  shown  in 
the  compounds  NaN,,  KT,,  &e,,  and  it  is  suggested  that  some- 
thing of  the  kind  occurs  in  such  compounds  as  Na^Sn.  Na^Sn, 
Na^Suj,  NaSn,  and  NaSn.,  The  atoms  in  such  complexes, 
however,  may  not  all  function  in  the  same  manner.  The 
property  of  metallicity  is  not  an  atomic  one;  it  is  due  to  the 
negative  electron,  and  the  role  of  the  positive  constituent  is 
a  secondary  one.  Many  reactions  in  liquid  ammonia  .solution, 
and  the  existence  of  substituted  anunonium  amalgams  and 
sub.stituted  ammonium  radicals  in  liquid  ammonia  .solution 
support  the  views  expressed.  .-Vs  an  example  it  is  stated  that 
tellurium  reacts  with  a  solution  of  sodium  in  liquid  ammonia 
to  form  a  white  crystalline  precipitate  of  the  typical  .salt- 
like compound  Na,,Te.  On  further  addition  of  tellurium  this 
goes  into  solution  with  the  )iroduction  of  complex  t<'llurides. 
Na,Te,  and  Na.Te,,  which  form  stronoly  coloured  solutions, 
similar  to  those  of  alkali-metals,  and  when  precipitated  form 
solution    exhibiting    metallic    properties. — Xature. 

Wireless  Ship  Control. — One  of  the  outsfandin.g  features 
of  the  naval  exercises  off  the  Isle  of  Wight  on  August  Lst.  was 
the  control  of  the  ]li..">00-ton  .Ij/dincmrioH  by  means  of  wire- 
less at  a  .speed  of  15  knots  from  the  destroyer  Truant.  It  is 
said  that  the  .ship  was  not  only  steered  in  tliis  manner,  but 
that  her  engines  were  also  started,  stopped,  and  controlled 
while  running,  by  the  same  means,  the  boilers  being  fired 
with  oil  fuel. 
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United  States  Water-power  Development. — The  Federal 
Power  Commission  reports  that  there  is  more  water  power 
development  under  way  in  the  "United  St&tes  than  at  any 
previous  period  in  the  nation's  history. 

AppUcations  for  water-power  developments  filed  with  the 
Commission  have  reached  a  total  of  Ml.  and  involve  approxi- 
mately 20,000.000  h.p..  or  more  than  twice  the  existing  water- 
power  installation  of  the  country.  In  the  last  year,  after 
the  first  flood  of  applications  had  come  in.  they  aggregated 
6.000.000  h.p.  of  proposed  installation.  Up  to  June  30th  last, 
the  report  states,  the  Commission  had  authorised  a  total  of 
sixty  preliminary  or  survey  permits  and  forty-niue  Ucences. 
eighteen  of  the  latter  for  transmission  lines,  the  permits  in- 
volving an  estimated  installation  of  2..S86.000  h.p..  and  the 
licences  for  power  protects  aggregating  1,932,000  h.p.— 
Better's  Trade  Service  (Washington). 


INSTITUTION     NOTES. 


Engineering  Joint  Council. — It  is  announced  that  pro- 
posals for  closer  co-operation  amongst  the  leading  engineering 
institutions,  which  have  recently  been  under  consideration. 
have  now  received  the  approval  of  the  Institutions  whcse 
representatives  met  in  conference,  namely,  the  Institution  of 
Civil  Engineers,  the  In.stitution  of  Mechanical  Engineers,  the 
Institution  of  Xaval  .Architects,  and  the  Institution  of  Elec- 
trical Engineers,  and  that  an  Engineering  Joint  Council  com- 
posed of  representatives  of  these  bodies  has  been  formed. 

.\mong  the  objects  of  the  Joint  Council  will  be  to  improve 
the  status  of  engineers,  to  .secure  the  better  utilisation  of  their 
services  in  the  countrv's  interests  and  the  appointment  of  pro- 
perly qualified  individuals  to  responsible  engineering  positions, 
and  to  prevent  the  unnecessary  duplication  of  activities. 

It  is  anticipated  that,  at  a  later  stage,  the  numlier  of  bodie.s 
represented  on  the  Joint  Council  may  be  increased,  but  this  at 
present  remains  a  matter  for  future  consideration  for  the 
Joint  Council  and  the  institutions  concerned. 

Institution  of  Electrical  Engineers. — Ex.wiinatiox  — It  is 
proposed  to  hold  the  Associate  Membership  Examination  in 
Ijondon  and  at  other  places  (at  home  and  abroad)  towards  the 
end  of  October.  19-22.  Entry  forms  and  full  particulars  can 
be  obtained  from  the  Secretary  of  the  Institution,  Savoy  Place, 
Victoria  Embankment,  London,  W.C.2. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramn-ap  and  railway  officials,  tn 
keep  readers  of  the  ELECTRICAL  Review  posted  as  to  their 
movements. 


On  Wednesday  last  week  a  very  large  and  enthusiastic 
gathering  was  held  at  the  Cannon  Street  Hotel  for  the  pur- 
pose of  making  a  presentation  to  Sir  George  Sdtton,  Bart., 
the  chaiiTuan  and  managing  director,  upon  whom  so  well- 
merited  an  honour  was  recently  conferred  by  His  Majesty 
the  King.  The  presentation  took  place  prior  to  a  Bohemian 
concert,  and  it  was  made  on  behalf  of  the  staff  (if  W.  T. 
Henley's  Telegraph  Works  Co.,  Ltd.,  and  Henley's  Tyre 
and  JRubber  Co..  Ltd.  Mr.  A.  E.  Salmon,  the  secre- 
tary, presided  over  a  company  numbering  about  3.50. 
Those  present  included  Mr.  Percy  Roslinc  (general  manager). 
Mr.  .\.  .\.  Campbell  Swinton  and  Mr.  W.  J.  Potter  (direc- 
tors). Mr.  Henry  Savage  (manager  of  the  Woolwich  works), 
Mr.  R.  O.  Wright  (manager  of  the  Oravesend  work.s).  Mr. 
C.  H.  R.  Thorn  (manager  for  fiulia).  Mr.  J.  Traxler  (iiianager 
of  the  Tyre  Co.).  Mr.  W.  F.  Bishop  (the  sales  manager),  the 
managers  of  the  company's  branches  throughout  the  King- 
dom, and  a  large  proportion  of  the  staffs  from  the  company's 
head  offices,  Woolwich  and  Gravesend  works  and  branches. 
.\8  Lady  Sutton  entered  the  hall  with  Sir  George  she  was 
presented  with  a  handsome  bouquet  consisting  of  scarlet  and 
white  carnations,  lily  of  the  valley  and  asparagus  fern.  The 
presentation  to  Sir  George  t<x)k  the  form  of  an  illuminated 
address  and  a  silver  inkstand. 

The  welcome  given  to  Sir  George  and  Lady  Sutton  was  most 
enthusiastic.  "  He's  a  jolly  good  fellow  "  being  most  heartily 
sung.  Sir  George  was  deeply  moved.  Mr.  Salmon,  in  asking 
Sir  George  to  accept  the  address  of  congratulation  from  the 
staff  upon  the  honour  that  had  been  conferred  upon  him, 
first  welcomed  Mr.  .\.  A.  Campbell  Swinton.  the  new  direc- 
tor. He  proceeded  to  refer  to  the  pride  which  all  branches 
of  the  staff  felt  in  the  magnificent  work  which  Sir  George 
had  dope  for  the  company.  They  were  proud  of  the  eminence 
to  which  he  had  attained  in  the  electrical  industry.  Mr. 
Salmon  said  that  he  had  been  closely  associated  with  Sir 
George  for  close  upon  thirty  years,  and  was  in  a  better  posi- 


tion than  almost  anyone  there  to  testify  regarding  the  value 
of  his  work  in  bringing  the  business  to  its  present  huge  pro 
portions.  Sir  George  had  always  been  mindful  of  the  interest,^ 
of  the  staff.  An  announcement  would  shortly  be  mail? 
respecting  the  recently  completed  Foreman's  Pension  Fund, 
which  scheme  would  ultimately  cost  the  company  close  upon 
dB40.000.  The  speaker  referred  briefly  to  the  presence  of  Lady 
Sutton  and  her  interest  in  the  welfare  of  the  staff,  and  sub- 
sequently read  the  terms  of  the  illuminated  address. 

Sir  George  Sutton,  on  rising  to  reply,  was  greeted  with 
long  and  hearty  applause.  He  said  he  had  been  faced  with 
many  difficult  positions  in  the  course  of  his  career  with 
Henley's,  but  none  was  more  difficult  than  that  one.  The 
history  of  Henley's  company  during  the-  last  forty  years  was 
the  history  of  his  own  commercial  career.  Forty  years  was  a 
long  time.  He  believed  he  was  the  oldesJt  servant  in  the 
.service  of  Henley's  company.  The  dignity  which  had  lately 
been  bestowed  upon  him  had  not  been  conferred  solely 
because  of  the  success  which  Henley's  company  bail 
achieved.  There  were  other  reasons,  but  the  basis  nf  ull 
of  them  was  the  success  of  the  company,  because  it  h.nl 
been  the  success  of  the  company  that  had  made  those  othei 
reasons  possible — the  public  work  and  other  things  which  Iv 
had  been  able  to  do  notwithstanding  the  close  service  ap.l 
attention  given  to  Henley's  company.  Sir  George  proceeded  t" 
try  to  trace  clearly  the  rise  of  the  company,  and  to  name 
those  who  had  been  associated  with  him  in  the  development 
of  the  concern,  from  Mr.  Henley — who  died  forty  years  ago- 
Mr.  Hatton.  and  Mr.  Salmon,  to  Mr.  Percy  Eosling,  the 
present  general  manager. 

The  concert  which  followed  the  speeclies  was  very  success- 
ful, every  item  being  greatly  appreciated. 

Sir  Alexander  B.  W.  Kennedy  has  joined  the  board  nf  the 
Westminster  Electric  Supply  Corporation,  Ltd. 

The  marriage  took   place  at   St.   Peter's  Church,   Dyiham, 
near  Chippenham,    on    July    loth,    of    Mr.  Perciv.vl  Grui 
.A.M.I.E.E..   second   son   of  Mr.   Grice,  of  Richmond  Hou^.-. 
Aylestone.  Leicester.  an4  Miss  Be.^trice  Lena  Millership. 

According  to  Press  reports  Mr.  Samuel  Insull,  of  Chicago, 
is  at  present  in  T,ondon. 

In  the  July  issue  of  the  Telephone  Netvs.  of  .America,  the 
following  interesting  remarks  appear  under  the  title  "  Tele- 
phone engineers  honoured  in   .America   and  England."  :  — 

"  An  unusual  measure  of  international  tribute  has  been  paid 
to  the  engineering  forces  of  the  Western  Electric  Co.  and  its 
allied  companies.  Coincident  with  the  election  of  Fi'ank  B. 
.Tewett.  vice-president  in  charge  of  engineering  and  manufac- 
turing denartments.  to  the  presidency  of  the  .American  Insti- 
tute of  Electrical  Entrineers,  word  has  been  received  from  the 
other  side  of  the  .Atlantic  of  the  selection  of  Frank  Gill, 
European  chief  engineer  of  the  International  Western  Electric 
Co..  to  head  the  In.stitution  of  the  Electrical  Engineers  in 
Great  Britain.  Mr.  .Jewett.  who  is  one  of  the  best-known 
telephone  engineers  in  the  United  States,  was  elected  a  vice- 
president  and  director  of  the  Western  Electrift  Co.  last  year 
after  a  score  of  years'  activity  with  the  Bell  system.  He  wag 
appointed  assistant  chief  engineer  in  charge  of  all  development' 
and  research  work  at  the  laboratories  of  the  -Americai,  Tele- 
phone k  Telegraph  and  Western  Electric  Companies  in  1912, 
and  four  years  later  was  made  chief  engineer.  During  the 
war  Dr.  .Tewett  served  as  a  colonel  in  the  signal  corns.  He 
was  an  advisory  member  of  the  Special  Submarine  Board  of 
the  Navv.  and  contributed  much  toward  the  perfection  of 
devices  for  detecting  hostile  .sidimer.sibles.  The  perfection  of 
wireless  telephony  is  one  of  the  greatest  undertakings  com- 
pleted under  his  supervision.  Mr.  Gill  has  been  associated 
with  the  International  Western  Electric  Co.  since  July.  1910. 
when  be  took  over  the  supervision  of  all  its  many  extensive 
engineering  problems  throughout  Europe.  .Africa,  and  the 
Near  East.  Prior  to  that  date  he  had  been  a  member  of  the 
firm  of  Gill  it  Cnoke,  the  well-known  electrical  engineers,  of 
London.  Mr.  Gill  was  for  many  vears  chief  engineer  of  the 
National  Telenhone  Co..  of  Great  Britain,  and  only  severed  his 
connection  with  the  active  side  of  telephone  operation  when 
the  system  was  taken  over  bv  the  British  Government." 

Mr.  John  J.  .Ash  has  left  the  British  Thom.son-Houston 
Cn  .  Ltd..  where  he  was  employed  for  many  years  in  their 
Industrial  Control  Department.  He  has  now  entered  into 
partnership  with  Mr.  R.  J.  D'-Ar-v  Hart,  M,.A..  A.M.I.O.E., 
at  70.  Victoria  Street,  T;ondon.  S.W.I,  wdiere  they  are  carry- 
inc  on  business  as  engineers  \inder  the  name  of  Ash  \-  Hart 

The  marriage  of  Dr.  L  W.  Nicholson.  F.E  S..  president  of 
the  Rontgen  Society,  and  vice-president  of  the  Physicul  Society 
to  Dr.  DoROTHv  Wrinch.  who  is  de.scribed  as  the  first  woman 
lecturer  in  mathematics  at  Cambridge,  took  place  at  Surhiton 
on  Wednesday  last  week. 

Obituary. — .Alexander  Graham  Bell. — With  deep  regret  vi^ 
announced  in  our  last  issue  the  death,  on  the  1st  inst.,  of  the 
inventor  of  the  telephone. 

.Alexander  Graham  Bell  was  born  in  Edinburgh  on  March 
3rd.  1847.  the  .son  of  Alexander  Melville  Pell,  author  of 
"  Visible  Speech."  and  grandson  of  .Alexander  Bell,  author 
of  "  The  Practical  Elocutionist."  Graham  Bell  followed  the 
profession  of  a  teacher  of  elocution  as  hail  his  father  and 
grandfather  before  him.  The  successive  generations  of  the 
family  advanced  the  art  in  accord  with  the  developments 
of  science  and,  in   preparation    for    hie    subsequent'  career. 
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i.lrahara  Bell's  educational  course  included  the  principles  of 
iinatomy,  and  the  practice  of  music.  Souud  in  general  and 
-l^ucch  sounds  in  particular  were  matters  of  much  interest 
hi  him  m  his  early  years.  As  an  e.xpoiiciit  of  his  father's 
iiiethod  of  "  visible  speech  "  he  became  as  a  boy  acquainted 
Mth  Alexander  Elli.s  and  also  with  Wheatstone.  who  aroused 
Ills  interest  in  speaking  machines. 

On  the  acoustic  side  Bell  was  well  equipped  to  investigate 
the  transmission  of  sounds,  but  he  had  no  electrical  experi- 
fiice.  With  a  view  to  repeating  Helmholtz's  experiments  in 
the  transmission  of  vowel  sounds  he  experimented,  in  1867. 
with  ordinary  telegraph  apparatus  in  the  vain  effort  to  cause 
I  hi'  continuous  vibration  of  a  tuning  fork  by  means  of  electro- 
magnets. 

In  August,  1870,  Bell's  father  left  England  with  his  family 
iind  took  up  his  residence  in  Canada,  near  Brantford,  Ontario. 
In  the  following  year  Graham  Boll  was  in  Boston  advising 
the  Board  of  Education  regarding  the  application  of  his 
lather's  system  of  visible  speech  in  the  teaching  of  deaf  mutes. 
It  was  in  Bo-ston  that  his  earlier  interest  in  the  electrical 
transmission  of  sounds  was  revived,  and  he  conceived  the 
idea  of  a  system  of  multiplex  telegraphy  by  means  of  tuning 
lurks  of  different  pitch.  As  his  experiments  progressed  his 
:iims  widened,  and  he  sought  the  tran.smission  not  merely  of 


TuE  Late  Alexander  Graham  Bell. 


ii.lcgraphic  signals  but  of  the  voice  itself.  He  wrote  to  his 
iiaients  on  March  LSth,  1M7")  :  "Such  a  chimerical  idea  as 
telegraphing  vocal  sounds  Would  inileed  to  most  minds  .seem 
scarcely  feasible  enough  to  spend  time  in  working  over.  I 
believe,  however,  that  it  is  feasible,  and  that  I  have  got 
the  cue  to  the  solution  of  the  problem."  The  acoustic  side 
was  well  within  his  grasp.  How  to  tran.sform  the  undulatory 
aerial  wave  into  an  electrical  equivalent  and  re  transform  to 
an  aerial  wave  again  was  his  immediate  quest.  In  the  same 
letter,  above  quoted,  he  records  his  interview  with  Prof. 
Hs'nry.  "  I  felt  so  much  encouraged  by  bis  interest  that  I 
determined  to  ask  his  advice  about  the  apparatus  I  have  de- 
signed for  the  transmission  of  the  human  voice  by  telegraph. 
I  explained  the  idea,  and  said  "  what  would  you  advise  me  to 
do.  publish  it  and  let  others  work  it  out,  or  attempt  to 
solve  t'ne  problem  myself?  '  He  said,  he  thought  it  was  '  the 
germ  of  a  great  invention,'  ;ind  ..dvised  me  to  work  nt  it 
myself  in.stead  of  pubhsliing.  1  added  tlii't  1  felt  that  I  had 
not  +he  electrical  knowdedge  necessary  to  overrome  the  diffi- 
culties. His  laconic  answer  was  '  Get  it !  '  "  That  Bell  got  it 
the  world  knows,  and  that  he  was  not  long  in  getting  it 
may  be  seen  from  the  fact  that  his  patent  bears  date 
within  a  year  of  his  letter,  and  this  patent  covered  all  prac- 
tical methods  of  speech  transmission. 

Remarkable  aa  was  the  invention  perhaiis  the  characteris- 
tics of  the  inventor  were  still  more  remarkable.    He  restrained 


his  enthusiasm  within  the  comprehension  of  Lis  financial  eup- 
porters,  who  sought  multiple  telegraphs  as  a  paying  proposi- 
tion, and  would  have  regarded  the  attempt  at  speech  traas- 
imssion  as  energy  wasted  and  money  thrown  away.  But 
when  the  feat  was  accomplished  they  were  able  to  realist 
Its  value  and  promote  its  use  for  the  benefit  of  the  world,  the 
inventor,  and  themselves.  He  outlined  the  exchange  eystem 
in  a  letter  to  the  London  financiers  who  were  promoting  tht- 
business  here,  but  he  contented  himself  with  suggestmg  that 
the  private  lines  then  contemplated  should  be  run  through  a 
central  office,  permitting  subsequent  intercommunication 
when  the  time  was  ripe  for  it.  Bell  was  remarkable,  too,  for  his 
modest  bearing.  He  was  content  to  have  accomplished  and 
never  enlarged  upon  his  claims.  He  entered  into  no  angrv 
controversy  with  rivals,  nor  sought  credit  from  later  develop- 
ments which  had  followed  in  the  train  of  his  own  invention. 

In  later  years,  as  our  photograph  .shows,  Bell  bad  acquire.l 
a  leonine  appearance,  but  this  was  more  than  misleading.  He 
had  a  quiet  confidence  and  a  graceful  charm  which  were  at- 
tractive to  all  who  came  in  contact  with  him.  On  one  of 
his  iufreijuent  visits  to  the  land  of  his  birth  and  training, 
though  no  longer  his  home,  he  spoke  during  an  evening  spent 
with  a  few  electrical  friends  less  about  the  telephone  than  about 
the  developments  of  flying  machines,  then  in  the  future,  but 
in  his  view  capable  of  accomplishment.  On  his  last  visit  to 
London  (in  19:«)  he  attended  a  meeting  of  the  Wireless  Sec- 
tion of  the  Institution,  and  addressed  the  members  in  charac- 
teristic strain,  relating  that  whilst  he  looked  back  upon  the 
telephony  of  the  past,  the  Wireless  Section  could  look  for- 
ward to  an  important  share  in  the  telephony  of  the  future. 
It  may  be  recalled,  however,  that  the  first  wireless  telephone 
was  Bell's  own  photophone,  exhibited  to  the  members  of  the 
Institution  on  December  8th,  1880. 

It  is  reported  that  on  Friday  evening  last  the  whole  of  the 
telephone  service  throughout  Canada  and  the  United  States 
was  suspended  for  one  minute  as  a  tribute  to  the  inventor. 

Mr.  Bernard  Godfrev.— We  regret  to  read  in  The  Timen 
of  tlie  death  of  Mr.  Bernard  Godfrey,  M.Inst.C.E., 
M.Inst.Mech.E.,  M.Inst.E.E.,  which  occurred  recently  at 
Hindhead.  Mr.  Godfrey  served  his  pupilage  in  engineering 
with  Me.s.srs.  Quick  &  Son.  In  1876  and  1877  he  wa.s 
assistant  engineer  under  Messrs.  Harding  &  Co.,  contractors, 
in  Paris,  and  he  superintended  the  construction  and  running 
of  the  first  steam  tramways  in  that  city.  From  1878  to  188(» 
he  was  engineer  and  manager  in  London  for  the  Lontin 
Electric  Light  Co.,  erecting  and  working  some  of  the  first 
public  electric  lighting  installations  in  London,  at  .\ldersgate 
and  Moorgate  Street  Stations,  the  old  Gaiety  Theatre,  and 
the  Opera  House.  In  1881  he  became  a  partner  in  the  finn 
of  Messrs.  J.  &  E.  Hall,  engineers,  of  London  and  Dartford. 
and  subsequently  managing  director  of  J.  &  E.  Hall,  Ltd. 


NEW     COMPANIES     REGISTERED. 


Home  Radio   and  Electric  Co.,    Ltd.    (183, .310). — Private 

company.  Kcgiilered  .August  LsI.  Capil.il,  iS.OUU  in  £1  shares.  To  carry  un 
the  business  of  wholesale  or  retail  sellers,  installers  and  suppliers  of  apparatus 
for  wireless  telephony  and  teU-graphy  and  any  other  telephonic  or  electric, 
magnetic,  galvanic,  mechanical  and  other  apparatus  and  appliances,  &c.  The 
first  directors  are ;  A.  F.  Wood,  "  Dagfa,"  Beeaton,  Notts,  (director  of  British 
L.M.  Ericsson  Manufacturing  Co.,  Ltd.);  M.  S.  Pierce,  833,  Wright  .Avenue. 
Toronto.  Canada;  G.  L.  Crowe,  "Beech  Hollow,"  Oatlands  Park.  Wevbridge, 
.Surriv;  J.  H.  Reed,  37,  Kriern  Roa.l,  Dulwich,  .S.E.  Registered'  office  : 
\V,iU.;i    Houw,  418-42-2,  Strand,  W.C.L'. 

Car  Electrical  Service,  Ltd.  (183,501). — Private  companv. 

Registered  August  1st.  Capital,  «500  in  £1  shares.  To  carry  on  the  busim'ss 
of  manufacturers  of  and  dealers  in  dynamos,  electric  motors,  batterie:,. 
generators  of  electricity  and  electric  light'ing  and  starting  sets  and  apparatus 
for  motor  cars,  automobiles,  lorries  and  charabancs,  &c.  The  first  directors 
are  :  W.  D.  Oddy,  47,  Gledhow  Wood  Grove,  Leeds;  R.  D.  Kairclough,  8.  Park 
Road,  Dewsbury  (both  directOi^  of  Wilson.  Hartnell  &  Co.,  Ltd.);  S.  Hoggarl. 
22,  Dorset  Avenue,  Harehnis,  Leeds.  Solicitors:  J.  Hopworth.  14,  Buus 
Court,  Albion   Street,    Leeds.     Registered  office  ;    11.  New  Station  Street,   Leeds. 

Wilson  Hartnell   (Installations),  Ltd.  (183.479).— Private 

companv.  Registered  July  29th.  Capital,  £100  in  Is.  shares.  To  acquire  the 
installation  business  carried  on  by  Wilson,  Hai'tnell  &  Co.,  Ltd.,  and  to  carry 
on  the  business  of  electricians,  mechanical  and  electrical  engineers,  manufac- 
turers and  workers  of  and  dealers  in  electricity,  motive  power  and  light,  &c. 
The  first  directors  arc:  R.  D.  Fairclouah.  8.  Park  Row,  Dewsbury;  W.  D. 
Oddy,  47,  Gledhow  Wood  Grove,  Roundhay,  Leeds  (both  directors  of  Wilson, 
Hartnell  &  Co.,  Ltd.).     Registered  office  :  II.   New  Station  Street.  Leeds. 

Northern  Auto  Electric  Services,  Ltd.  (183.4&3).— Private 

company.  Registered  July  2'Jth.  Capital,  £i,0«0  in  £1  shares.  To  carry  on 
the  business  of  motor  ignition  specialists,  manufacturers  of  insulated  wires  and 
cables  and  ;ill  forms  of  wire  and  cable  casings,  electric  light  and  general 
engineers,  &c.  The  first  directors  arc  :  C.  S.  Ramsden.  Osborne  House. 
Alderley  Kdge,  Cheshire;  E.  J.  Chambers,  Houghton  Lane,  Worslev  Rond, 
Swinton,  L:incs.;  W.  H.  Hodgson,  61,  Eccles  Old  Road,  Pendleton,'  Lanes. 
Qualification  :  £250.  Remuneration  as  fisod  bv  the  companv.  Secretary  :  T. 
Clough,  e.  Slater  Street.   Failsworth. 

Dunn  &  Co.,  Cheltenham,  Ltd.  (183,535).— Private  com- 

p.inv.  Registered  August  2nd.  Capital,  £2.000  in  £1  shares.  To  acquire  the 
business  of  electrical  and  general  enginwrs  carried  on  bv  .-V.  E.  Dunn  at  21. 
Bath  Street,  Cheltenham,  Olos.  The  permanent  directors  are  :  W,  E.  Thom- 
son, Chalfont,  Cheltenham;  A.  E.  Dunn,  Birdlip  Place,  Bath  Road,  Cheltei^- 
ham.  Remuneration  as  fixed  bv  the  company.  Registered  office:  21,  Bath 
Street,  Cheltenham,  Glos. 

Electricians,  Ltd.  (183,536).— Private  companv.  Regis- 
tered August  2nd.  Capital,  £100  in  Ss.  shares.  To  carry  on  the  business  o( 
eleetric.il  engineers  in  all  its  branches.  The  permanent  directors  are:  .V.  S. 
Newman,  (iO,  Vine  Stieet,  UTbridge,  ck^clrical  engineer;  A.  J.  Taylor.  Esthy 
Villas,  Otterfield  Road,  Yiewslev,  general  engineer;  ].  R.  Buckeldei-,  Ivy  Col- 
tagea.  Hlllingdon,  hot  water  fitter.  Registered  by  C.  DoubWe,  11,  SerjeanU 
Inn,  E.C. 
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Midland    M'ireless   Manufacturing  and  Supply  Co.,   Ltd. 

(ISa.lSi).— Private  companv.  Ki^islcred  Jul)-  31st.  Capital,  £100  in  tl 
6har«.  To  carry  on  the  busine*.  ol  wireless  electrical  engmeers  and  manu- 
facturers, workers  and  dealers  in  wireless  apparatus  of  all  kinds,  8!C.  ihe  nrsl 
directors  are-  A  Davies,  IS.  Park  Street,  Uttoxeler,  blaBs. ;  A.  Blrkett, 
Thomas  Street.  Hanl.-v,  Stoke-on-Trent;  N.  Biiketl,  Thomas  Street,  Hanlev, 
Stoke-on-Trent ;  t.  V.  Uirkeit.  Thomas  Street,  Hanlev,  Stoke-on-Trent,  guali- 
ficalion  :  10  ordinary  shares.     Solicitor  :   J.  \V.   Mo.xon,   Hanlcy. 

Joclax,    Ltd.    (183,-476).— Private    company.       Registered 

Julv  31st.  Capital,  £500  in  473  ti  per  cent,  cumulative  prelerence  shares  ol  £1 
each  and  5<I0  ordinary  shares  of  Is.  each.  To  acquire  and  turn  to  account 
i.ny  invention  relating  to  electrical  and'  other  advertising  signs  and  devices, 
and  to  carry  on  the  business  of  electrical,  mechanical  and  other  engineurs, 
■ounders  manufacturers  of  electric  dnd  other  signs  and  devices,  implements 
and  machinerv,  &c.  The  first  directors  are:  .-K.  J.  Barnett,  23,  Cumberland 
Terrace.  Regent's  Park.  N.\V.7:  S.  Jones,  Rowland  Hotel  Craven  Street, 
Bavswater,  W.  Remuner.ntion  as  fixed  by  the  company.  Registered  oftice  : 
80,'  Bishop'sgate.  E.G. 

Motors  Machinerv  and  Metals,   Ltd.    (183,516).— Private 

companv.  Rcgislered  .-Xuyust  1st.  Capital,  £5.000  in  £1  shares.  To  take  over 
(1)  the  business  of  a  general  engineer,  manufacturer  of  engineering  speciajitics, 
millwright  and  d<aler  in  machinery  and  motor  cars  earned  on  by  M.  u. 
Smith  at  Chiswick  Park  Works,  Kent  Road,  and  40,  Rothschild  Road,  Acton 
i.reen  and  also  the  rights  of  the  said  H.  G.  Smith  in  a  patent  No.  13,186, 
of  19-22  relating  to  a  swivel  vice;  (2)  the  rights  of  Elizabeth  F.  Cavender  and 
A.  E.  Thompson  in  a  provisional  patent  No.  20,424,  of  1921,  for  economising 
petrol  with  reference  to  internal-combustion  engines;  and  (3)  the  rights  of 
\V  H.  CavenJer  and  H.  G.  Smith  in  a  provisional  patent  No.  17,807,  of  1922, 
being  an  improvement  relating  to  distribution  for  electric  ignition  for  internal- 
combustion  engines.  The"  subscribers  (each  with  one  share)  are  :  H.  G. 
Smith.  lt>4,  Goldhawk  Road,  W.12,  engineer;  \V.  H.  Cavender,  48,  Walling- 
ford  \venue.  North  Kensington,  VV.IO,  engineer,  'ihe  company  is  to  appoint 
the  (irsi  directors.  Oualilicalion  :  £-230.  Remuneration  as  fixed  by  the  com- 
pany.    Registeri-d  office;  Chiswick   Park  Works,  Kent   Road,   Acton  Green,   W. 

Astro  Electric,  Ltd.  (183,472). — Private  company.  Regis- 
tered Julv  3lst.  Capital,  £20.000  in  1.3.000  9  per  cent,  cumulative  participating 
prefere'nce  shares  of  £1  and  100.000  ordinary  of  Is  each.  To  carry  on  Ihe 
business  of  manufacturers  of  and  dealers  in  machinery  and  plant,  agents, 
electrical  engineers  electricians.  &c.  The  permanent  directors  are  :  L.  M. 
Colman  Oueen  Annes  Mansions,  S.W.  (chairman);  D.  M.  Colman,  Queen 
■\nn«  Mansions  S  \V?;  A.  G.  France,  153.  Clarence  Gate  Mansions,  N.W.I 
imanagine  director)  (all  directors  of  .\stro  Intensifier,  Ltd.);  H.  A.-Geaussent. 
15  NetheVall  Gardens  Hampstead,  N.W.;  R.  G.  Lock,  United  Services  Club, 
Pall  Mall,  S.W.I  (bo'th  directors  of  Overseas  Sales,  Ltd.)  Remuneration  : 
£100  each  per  annum  (chairman  and  managing  director  £400  each).  Regis- 
tered office  :  Carlton  House,  Lower  Regent  Street,  S.W  .1. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


E.  N.  Bray,  Ltd.— Particulars  of  ^£3,000  debentures  autho- 
rised July  1st,  1922,  charged  on  the  company's  undertaking  and  property,  pre- 
sent  and' future,   including  uncalled  capital,   whole  amount  issued. 

Cirencester    Electric    Supply    Co.,    Ltd.— Particulars    of 

£(iO0O    debentures    ..uthorised    April    23th,    and    covered     by  trust   deed    dated 

Julv   7th     19-'2     charged  on    the    company's    undertaking   and  property,    present 

ind   future,   i'ncluding  uncalled  capital ;   present    issue  £2,300.  Trustee:    Major 

F.  W.  B.  Cupps.  D.S.O.,  Waterton  House,  Glos.;  and  L.  C.  Wngley,  Ihe 
Barton,  Cirencester,  Glos. 

Pleno,    Ltd.— Mortgage  dated  July  27th,   1922,   to   secure 

£500  charged  on  freehold  land  with  factory  and  premises  erected  thereon  in 
Ankers  Street.  Nuneaton.  Holder  :  E.  H.  Guest,  The  Lindens,  Beeches  Road, 
West  Bromwich. 

Cambrian    Electrolytic    Zinc    Co.,    Ltd.— Particulars    of 

£6.000  debentures  authorised  April  21st,  1922,  charged  on  the  company  s  under- 
taking and  propertv,  except   uncalled  capital ;  present  issue  £.,U1- 

British  Illuminated  Sign  Co.,  Ltd.— R.   Stephens    of  31, 

Lombard  Street.  E.C.3,  was  appointed  receiver  or  manager  on  July  20th,  1922, 
under  powers  contained  in  debenture  dated  August  8th,   IT.l. 

British   Mica   Co.,    Ltd.— Particulars   of  .£800  debentures 

authorised  Julv  6th,  1922.  charged  on  the  company's  property,  present  and 
future,  including  uncalled  capital;   whole   amount  issued. 

Orbit   Electrical    Co.,    Ltd. — .Satisfaction    in  full    on   July 

"Ist    1922    of  debentures  dated  July  1st,  1919,  securing  £6,000. 

S' Thompson,  of  37,  Lime  Street,  E.C.3,  ceased  to  act  as  receiver  or  manager 
on  July  24th,  1922. 

F.  E.  Baker,  Ltd.— Debisnture  dated  June  29th,  1922,   to 

secure  £110,000,  charged  on  the  company's  undertaking  and  property,  present 
and  future,  including  uncalled  capital.  Holders  :  W  ill.am  Beardmore  and 
Co.,    Ltd.,    36,    Victoria    Street,    Westminster,    S.W. 

Townson  &  Chadwick,  Ltd.— Debenture  dated  July  15th, 

1922  charged  on  the  company's  undertaking  and  property,  present  and  future, 
ws^ure  ill  moneys  not  exc-^i-ding  £2,300,  which  J.  Brandwood,  of  Brandies- 
holme,"  Bury,  may  be  called  upon  to  pay  under  his  guarantee  to  the  com- 
pany's   bankers. 

McWhitaker,  Ltd.— Satisfaction  in  full  on  July  26th,  1922, 

of  debenture  dated   August  5,  1921,   securing  £400, 


CITY    N0TE5. 

The  annui^l  uiectina  w;is  held  on  .\ngiist 
Kalgoorlie         1st.       Mr.  A.   H.  P.  Stoneh;iiii,   who  pre- 
Electric  sided,   related  the   labour   troubles    which 

Tramways,  Ltd.  had  forced  the  company  to  entirely  close 
down  the  system  for  three  and  a-half 
weeks,  resulting  in  a  con.siderable  loss  of  revenue.  In 
addition  to  these  circumstances  there  was  also  a  reaction  from 
the  great  minini?  activity  of  the  previous  year,  which  further 
reduced  the  income.  Owing  to  taxation  the  net  profit  was 
reduced,  but  a  comparison  of  the  operating  profits  of  the  two 
vears  showed  that  the  pn.sition  was  not  so  unfavourable. 
Under  the  new  miners'  award  wages  in  the  industry  were 
stabilised  for  three  years,  and  this  should  result  in  increased 
employment,  as  the  companies  would  be  able  to  consider  re- 
organisation. The  present  agreement  with  their  own  employis 
expired  at  the  end  of  .Tune,  and  although  the  Australian  Tram- 
way Association  had  fixed  rates  for  a  further  period,  it  looked 


as  though  negotiations  would  have  to  be  entered  into.  Jn 
conclusion,  Mr.  Stoneliaoi  said  that,  so  far,  the  re>jeipts  of  tUt- 
current  jear  were  an  improvement  upon  those  of  me  aaiur 
period  ot  last  year,  but  tne  latter,  ol  course,  included  the 
strike  period. 

The  report  for  the  half-year  ended  June, 
Yorkshire  19sl,  states    that    iho    sale    of    electncUy 

Electric  largely   increased  during   that  period,   uud 

Power  Co.  tiie  price    charged    was    substantially    re- 

duced, due  to  the  lower  cost  Of  coal.  .\ 
clause  varying  the  price  with  the  cost  of  coal  has  for  some 
years  been  included  in  the  company's  supply  agreements.  The 
profits  show  a  satisfactory  increase,  and  the  progress  of  the 
undertaking  is  reflected  in  the  general  improvement  m  the 
market  value  of  all  set-urities  issued  by  the  company.  Intenm 
tlivideuds  at  tlio  rate  of  3  per  cent,  for  the  haif-year  will  be 
paid  on  the  ordinary  shares  and  upon  the  preference  shares 
issued  prior  to  iy'i2.  The  issue  in  February  of  i;558,3tJ0  cumu- 
lative preference  shares  was  considerably  over-subscribed. 
Negotiations  are  proceeding  between  the  various  authorities 
concerned  in  the  West  Biding  (Aire  and  Calder)  Klectricity 
JJistrict,  which  it  is  hoped  will  lead  to  unanimity  when  the 
matter  again  comes  before  the  Electricity  Commissioners  for 
final  settlement.  On  May  31st  the  Vorkshire  Electric  Power 
Act.  192'J,  received  Eoyal  Assent.  The  Act  increases  ^he 
nominal  share  capital  of  the  company  from  i;'2,UUU,000  to 
±'-l,OOU,UOU,  with  an  increase  in  borrowing  powers  up  to  one- 
third,  and  the  £10  ordinary  shares  and  £5  preference  shares 
become  respectively  converted  into  ten  ordinary  and  five 
preference  shares  of  i'l  each.  Certificates  for  shares  issued 
prior  to  this  year  are  now  being  exchanged.  Certificates  for 
the  new  preference  shares  will  be  ready  for  exchange  early 
next  year. 

The  directors  report  that  there  has  been 
Electrical  a  large  increase  in   the   demand  for  eleo- 

Distribution  of  irieity,  and  the  revenue  justifies  the  pay- 
Yorkshire,  Ltd.  ment  of  an  interim  dividend  of  3i  per  cent. 
(free  of  income  tax)  for  the  six  months 
ended  June  30th,  192'2.  In  March  last  an  issue  of  ^47,799  in 
ordinary  shares  was  made,  increasing  the  issued  share  capital 
to  floO.OUO.  The  issue  was  considerably  over-subscribed,  and 
there  has  been  a  large  increase  in  the  number  of  shareholders 
and  a  satisfactory  improvement  in  the  market  value  of  the 
shares.  A  special  order  has  been  approved  by  the  Electricity 
Commissioners,  amending  the  Orders  obtained  in  1915  for 
Selby  and  District  and  Stanley,  and  in  1917  for  f eatherstone, 
Gurl'orth,  Horbury,  Otley,  Penistone  and  Rawdon,  permitting 
the  company  to  proceed  with  the  necessary  works  for  supply 
in  those  districts.  A  supply  of  electricity  is  already  bemg 
given  in  Otley,  and  preparations  are  being  made  to  supply  in 
the  other  districts  at  an  eerrly  date. 

In     their    report    for    the    year    ended 
Marconi's  Wire=     E)eeember   31st,    1921,   the   directors  agam 
less  Telegraph      draw  attention  to  the  many  matters  which 
Co.,  Ltd.  still  remain  unsettled,  with  the  result  that 

the  accounts  once  more  do  not  retiect  the 
true  strength  of  the  company's  position.  The  credit  balance  of 
profit  and  loss  account  for  the  year  amounted  to  Ji'i7.),361, 
which,  added  to  the  balance  brought  forward,  leaves  to  the 
credit  of  profit  and  loss  account  il,093,y'2y.  subject  to  Cor- 
poration profits  tax  and  income  tax.  Erom  this  have  to  be 
deducted  the  dividend  on  the  preference  shares  7  per  cent, 
paid  on  January  31st,  19-22,  J;i7,o00,  and  that  on  the  ordinary 
shares  (5  per  cent.)  paid  in  January,  i'131,55o,  leaving  avail- 
able for  distribution  £944,873.  The  directors  now  recommend 
payment  of  further  divi'dends  on  the  ordinary  shares  of  10 
per  cent,  (making  15  per  cent,  for  the  year)  £265,543,  and 
5  per  cent,  on  the  preference  shares  (making  12  per  cent,  for 
the  year)  £12,500,  leaving  to  carry  forward  £666,830.  The 
directors  have  carefully  considered  the  value  at  which  the 
shares  and  debts  due  by  associated  and  other  companies  are 
entered  in  the  balance  sheet,  and  are  of  the  opinion  that  in 
the  aggregate  they  are  worth  not  less  than  that  amount. 
Patents  and  rights  figure  in  the  accounts  at  £'283,691,  and  the 
directors  are  of  opinion  that  their  value  con.siderably  exceeds 
that  sum.  The  report  reads  :  "  The  past  year  has  been  one 
of  unprecedented  difficulty.  The  uncertain  political  con 
ditions,  the  unstable  exchanges,  and  the  financial  stringency 
which  have  obtained  in  almost  all  countries  throughout  the 
world,  have  not  only  limited  the  scope  of  such  a  business  as 
ours,  .so  largely  dependent  in  the  past  on  governments,  but 
have  also  rendered  every  transaction  difficult  and  anxious, 
calling  for  unusual  caution.  A  settlement  with  our  owii 
Government  in  the  circumstances  would  have  been  welcome, 
and  would  have  greatly  relieved  the  difficult  period  through 
which  we  have  passed.  Your  directors,  however,  regret  that 
they  have  again  to  inform  you  that  no  settlement  has  been 
made  by  any  of  the  Government  departments  in  respect  of 
any  of  the  company's  claims  arising  out  of  the  war  or  the 
services  rendered  during  the  war,  and  no  sum.  therefore,  in 
respect  of  any  of  these  claims  figures  in  the  past  year's 
accounts.  Negotiations  are  continuing;  and  your  directors 
would  welcome  the  opportunity  of  adjusting  many  matters 
which  mu.st  be  as  irksome  and  costly  to  the  Government  as 
they  are  to  the  company.  Several  of  our  as.sociated  com- 
panies, in  consequence  of  the  state  of  trade  and  labour 
difficulties  which  were  experienced  during  the  last  year,  have 
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lequired  further  financial  assistance,  which  has  been,  afforded 

thuui  by  the  company,  and  for  which  reasonable  interest  has 
liei-n  charged.  Substantial  improvement  has  manifested  itself 
(luring  this  year,  which  has  every  appearance  of  being  main- 
tained, and  lends  considerable  encouragement  to  the  future. 
The  facilities  alVorded  by  the  Postmaster-CJeneral  to  '  broad- 
casting '  in  this  country  are  warmly  welcomed  by  your 
directors.  They  afford  for  the  first  time  the  opportunity  to 
tlje  company  to  supply  on  a  large  scale  wireless  instruments 
to  the  general  public,  and  should  represent  a  new  and 
important  source  of  revenue.  The  advent  of  this  new  industry 
should  also  prove  of  substantial  value  to  all  our  subsidiary 
companies." 

Meeting  :  August  15th. 

The   Societe   de   I'lndusUie   Electrique    et 

Swiss  Chiinique,  of  Geneva,  has  decided  to  pay 

Companies.        a  dividend  at  the  rate  of  10  per  cent,  for 

1921-22,  being  the  same  as  in  the  preceding 

year. 

The  Usine  Electrique  Clces,  of  Yverdon,  proposes  to  pay  a 
lividend  at  the  rate  of  8  per  cent,  for  ]y21-22  out  of  net 
|iii)fits  of  212,000  fr.,  comparing  with  7  per  cent,  and 
_'i  1.3,000  fr.  respectively  in  the  previous  year. 

I'he  directors  of  Brown,  Bovcri  <£  Co.,  of  Baden,  after 
'  riting  off  5,470.000  fr.  for  depreciation  in  1921-22,  as  against 
1,100,000  fr.,  report  net  profits  of  1,080,000  fr..  as  contrasted 

ith  670,000  fr.  in  1920-21.  It  is  not  proposed  to  make  any 
iistribution  for  the  year. 

The  Motor  Company  for  Applied  Electricity .  of  Basle,  after 
liLiving  written  off  776,000  fr.  for  depreciation  in  1921,  reports 
11,'t  profits  of  2J2,000  fr.  Of  this  amount  200,000  fr,  has  been 
ipplied  to  the  redemption  of  the  deficiency  on  foreign 
.  urrency  account  and  the  balance  carried  forward. 


Consolidated  Llectrical  Co.,  Ltd.— .\ccording  to  the  Finan- 
cial Times  the  net  proht  to  March  31st  was  £3,476,  making 
available,  with  il.Olo  brought  forward,  i;l,'191.  A  dividend 
of  2  per  cent,  is  to  be  paid,  carrying  j6J,391  forward. 

City  of  Buenos  Aires  Tramways  Co.  (1904).— Dividend  of 

Is.  3d.  per  share  (at  the  rate  of  5  per  cent,  per  annum),  less 
tax,  for  three  months  ended  June  30th. 


Prospectuses. — The  Elgin  Electric  Supply  Co.,  Ltd. — The  hst 
ill    !=ubscriptions  in  an  issue  of  15,000  shares  of  £1  each  at 
par  w;is  to  close  on  or  before  August  10th.     With  the  consent 
1.1  the  Town  Council  a  Special  Order  is  being  obtained  from 
ihi^  Ministry  of  Transport  for  generating  and  supplying  elec- 
I     tiicity  in    the    City    of    Elgin.      Information    received    from 
I     Edmnnd.son's   Electricity   Corporation,    Ltd.,   shows   that    an 
I     initial  expenditure  of  ilo.OOO  will  be  required,   and   that   a 
"  reasonable  dividend  "  may  be  expected.     An  agreement  has 
l"^en  entered  into  with    Edmundson's    as    to    the    terms    on 
which  they   will  carry  out   the   installation  of  works.       The 
directors  have   been  calling  for   support   from   the   people  of 
I'.'i-'in  through  the  medium  of  this  prospectus.       Mr.   A.   N. 
l'\e,  electrical  engineer,  of  London,  is  a  director,  as  is  also 
Mr.  E.  J.  WilUams,  M.I.E.B.,  the  Scottish  district  manager 
I   Edmundson's  Corporation. 
Melbourne    Electric    Supply    Co.,   Ltd. — This    company   has 
this  week  advertised  in  the  financial  Press  particulars  of  an 
i^sue  of  £300,000  six   per  cent,  redeemable   general  mortgage 
debenture  stock,  not  for  the  purpose  of  inviting  public  sub- 
scriptions, but  to  comply  with  the  requirements  of  the  Stock 
Exchange. 

Stock   Exchange  Notices. — Application  has  been  made  to 
I     the  Committee  to  allow  the  following  to  be  officially  quoted  :  — 

Uritish  Thomson-Houston.— 1,000,000  7  per  cent,  cumulative  preference  shares 
I      ol  £1  each,  fully  paij  (Xos.  1  to  1,000,000). 

Dealings  in  the  following  have  been  specially  allowed  by  th<>, 
'  Hmmittee  under  Piule  148.\  :— 

i:iectrical  ..\pparatus  Co.— 3,134  eight  per  cent,  cumulative  preference  shares 
1  t'l  each,  fully  paid,  .\os.  1  to  3,134;  and  29,214  new  eight  per  cent,  cumu- 
iiive  preference  shares  of  £1  each,  partly  and  fully  paid,  Nos.  3,135  to  32,349. 

Wirkshire   Electric  Power  Co.— £117,000  5J  per  'cent,    redeemable  debenture 

The   undermentioned   have   been   ordered    to   be    officially 

'liioted  : — 

i.eneral    Electric— £94.210   6J  per  cent.    "  .A  "   cumulative   preference   shares 
'   £1   each,   fullv   paid    (Xos.    1,705,791   to  1,800,000),    and    177,109  7i    per  cent. 
I!  '■   cumulative    preference    shares   of    £1  each,   (ully    paid    (Nos,   1,622,892    to 
l,MiO,000). 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— Dividend  on 

ilie  preference  shares  at  the  rate  of  4J  per  cent,  per  annum. 
'  vs  income  tax,  for -the  half-year  ended  June  30th;  interim 
ividend  on  the  ordinary  shares  of  Is.  per  share,  less  income 

t;ix. 

Tlie  Swedish  Radio  Company. — The  Svenska  Radio  A.B. 
ii^ports  that  the  reconstruction  works,  which  were  begun  in 
i'.tl9  and  1920,  were  continued  in  1921,  and  the  eale  of  com- 
plete radio  stations  and  of  receivers  was  also  commenced, 
"  he  company  has  acquired  the  .sole  rights  for  Sweden  of  the 
p^itents  of  Marconi's  Wireless  Telegraph  Co,  During  1921 
the  company  earned  net  profits  of  1.160  kr,.,  which  sum  has 
l"Pn  applied  to  the  reduction  of  the  loss  brought  forward 
from  1920. 

East  .4nglian  Electricity.  Ltd The  annual  meeting  was 

'icul  at  Ipswich  on  August"3vd.  Mr.  W,  R.  Bradbrook  (chair- 
iiinnl.  in  the  cnur.se  of  his  speech,  s.iid  flint  substantial  progres.<! 
hnd  been  made  during  the  year,  the  profits  having  increased 
i'v  £1,100,  and  still  better  results  were  expected  from  the 
'iiTont  year's  working.    The  company  whb  finding  it  difficult 

1  meet  the  growing  demand,  but  the  Electricity  Commis- 
•sioncrs  had  approved  a  scheme  of  plant  extension  which  would 
prove  beneficial  both  to  the  public  and  to  the  company.  At 
a  siibseqnentlv  extraordinary  meeting  a  scheme  to  issue 
f.^.lXX)  of  ordinary  shares  as  7  per  cent,  accumulative  shares 
was  approved. 


STOCKS    AND    SHARES. 

TUKSD.tV  EVE.VIXO. 

The  August  Bank  Hobday  week  is  an  appropriate  time  for 
reviewing  what  has  happened  in  the  world  of  electrical  stocks 
and  shares  since  1921  ended.  The  main  feature,  so  far  as 
electricity  supply  shares  are  concerned,  is  the  manner  in 
which  prices  have  gone  steadily  higher  almost  week  by  week, 
with  scarcely  a  glance  backward.  The  various  labour  tro'i'>'e<i 
which  occurred  in  the  early  part  of  the  year  were  disregarded 
as  a  market  factor.  The  dividend  declarations  for  the  final 
half  of  1921  were  in  every  case  satisfactory.  Thev  had  the 
effect  of  confirming  the  confidence  with  which  proprietors  of 
these  investments  looked  forward  to  the  future.  Tliis  con- 
fidence has  lately  been  emphasised  by  the  announcement  of 
increased  interim,  dividends  by  .some  of  the  leading  companies. 

The  Westminster  Electric  Supply  Corporation  has  very 
fairly  stated  that  the  increase  in  its  own  interim  dividend  must 
not  be  interpreted  as  turning  into  a  celtainty  the  hope  that 
the  full  dividends  for  1922  will  exceed  those  of  the  previous 
twelve  months.  It  may  be  that  certain  of  the  companies  are 
announcing  these  improvements  in  order  to  bring  into  greater 
equality  the  amounts  distributed  in  each  half-year.  Never- 
theless, prices  continue  to  advance,  and.  as  it  lias  been  said 
here  ad  nauseam,  the  great  difficulty  is  to  obtain  supphes 
of  shares.  The  County  of  London  Company's  issue  of  new 
ordinary  at  23s.  6d.  and  of  new  preference  at  20s.  is  welcomed 
as  affording  the  opportunity  for  a  wider  market  to  be  created 
in  the  company's  issues.  The  price  of  the  ordinary  has  risen 
to  2s.  6d.  premium  and  the  preference  to  Is.  3d.  premium. 
These  prices  are  sufficient  evidence,  in  themselves,  of  the 
readiness  of  investors  to  take  good  stock  offered  at  reasonable 
.  figures.  It  is  probable  that  in  the  near  future  there  will-  be 
other  issues  of  the  same  kind. 

To  proceed  with  our  customary  tables.  We  add.  and  we 
hope  it  will  be  for  the  last  time,  the  prices  of  July  27th,  1914. 
the  date  immediately  preceding  the  outbreak  of"  war.  The 
figures  are  interesting  enough,  and  the  comparison  with  values 
that  obtained  just  eight  years  ago  will  stir  a  good  many  re- 
collections. However,  the  Stock  Exchange  pre-war  engage- 
ments come  up  for  a  final  settlement  on  the  first  dav  of  next 
month;  and,  after  that,  the  decks,  again  from-  the  Stock 
Exchange  point  of  view,  will  be  cleared  from  pre-war  entan- 
glements. 

Home  Electricity  Companies. 

July  27th,    Dec,  31st,      Aug.  8th, 
Share.  1914.  1921.  1922.      Rise. 

Brompton  &  Kensington      9J  6|  7J  i 

Charing  Cross     5J  4|  7J         2| 

Chelsea      ...        , 4|  3i  6  2i 

City  of  London ,  ...      —  17/16  2  1/32  19/32 

County  of  London        ...    12  Si  11      9s.  9d. 

Kensington  7J  5i  7J         2 

London      1  7/16         1  2i         li 

Metrop<ilitan       3i  3J  5i         1} 

St.   .lames'  9|  6 J  8 J  2 

South  London    3  1/16         2i  3i  J 

Westminster       81  51  7  J  ]| 

Home  R.\ils. 

July  27th,  Dec.  31st,  Aug.  8th, 

Stock  or  Share.         1914.  1921.  1922.  RLse. 

Central    Lon.    Ass.    Ord.    83  5U  68  16i 

Metropohtan       37.i  26J  49i  23 

District      21J  21i  ;^8  16i 

Underground  Ord.        ...      2J  2  2J  i 

ditto         ••  A  '■      ...    78. 6d.  6s.  6s.  6d.  6d. 

ditto         Inc.         ...     88  751  82i  7 

Cables,  A-c. 

Julv  27th,  Dec.  31st,  Aug.  Sth, 

Stock  or  Share.  1914.  1921.  1!>22.  Rise. 

Anglo-American   Pref.  108i  84i  104  191 

Eastern  Extension       ...  12i  161.  18i         2 

Eastern  Telegraph        ...  130.1  16(H  186i  20 

Globe  Telegraph  Ord.  ...    Hi  16}  105          '25 

Great  Northern            ...    321  2C)1  2!l           21 

Indo-European              ...    59  271  361         9 

Marconi    1  23/32        1  11/16  2i         9'16 

United  River  Plate      ...      6J  51  7           1* 

West  India  &  Panama...      11  i  i  — 

Western  Telegraph      ...    13|  161  19           21 

To  draw  precise  comparisons  in  the  cases  of  electrical 
manufacturing    companies'    shares   is   rendered    difficult    by 
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reason  of  various  rearrangements  of  capital  effected  in  most 
instances.  The  above  tables  are,  however,  as  interesting  as 
they  are  eminently  satisfactory  to  investors.  Rises  are  shown 
in  every  example  save  one,  and  the  lists  were  compiled  with 
no  attempt  to  confine  the  record  of  movements  to  stocks  and 
shares  that  have  advanced.  We  have  no  space  to  set  out  the 
remarkable  manner  in  which  new  issues  of  good  stock,  offered 
over  the  past  seven  months,  have  been  eagerly  subscribed, 
and  how  the  issue  pnces  are  well  below  current  quotations. 
The  investor  is  to  be  congratulated  upon  the  way  in  which 
his  sound  securities  have  increa.^ed  in  capital  value. 

The  Home  Railway  market  is  once  more  in  favour,  owing 
to  the  welcome  accorded  by  rising  prices,  to  the  publication 
of  the  terms  of  the  North-Eastern  Railway  "  group."  Brazilian 
Tractions  dipped  to  49,  and  recovered  to  50.  Mexicans  are 
still  stagnant. 

The  Marconi  dividend  of  10  per  cent.,  making  15  per  cent, 
for  the  year — the  same  as  that  of  a  year  ago — came  as  a 
pleasant  disappointment,  and  the  price  rose  from  428.  6d.  to 
47s.  (id.,  reverting  to  45s.  Marconi  Marines  strengthened 
to  1  7/16,  and  the  other  members  of  the  wireless 
group  went  a  httle  better.  Cable  stocks  are  unchanged  on 
the  week.  Bengal  Telephone  7  per  cent,  scrip  is  harder  at 
3i  premium.  It  is  said  that  there  may  be  more  debenture 
stock  of  the  Melbourne  Electric  Co.  in  the  market  before 
long.  Holders  of  high  interest-bearing  debentures  and  notes 
should  look  into  what  possibilities  there  may  be  of  havmg 
their  securities  repaid  at  an  earlier  date  than  they,  the  holders, 
anticipate.  The  rubber  and  armament  markets  are  exceed- 
ingly quiet.  A  boomlet  in  South  .Africans  is  having  a  strength- 
ening effect  upon  Victoria  Falls  ordinary  and  preference 
shares. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

HOMF.     ELKOTRIOITT    COMPANIES, 


1920. 

1921. 

Aug  8. 
1922. 

Rise  or 
fall. 

Yield 
p.c. 

Brompton  Ordinary       

12 

12 

'J 

— 

£8    0    0 

Charing  Cross  Ordinary 

a 

9 

7l 

— 

6    0    0 

do.       do.        do.       4i  Pre(. 

4i 

44 

4 

+  4 

6  12    6 

Chelsea        

6 

6 

6 

6    0    0 

City  of  London      

14 

14 

2^ 

— 

6  18    0 

do.       do.            6per  cent.  Pret.... 

6 

6 

22/6 

— 

6    6    8 

County  of  London           

8 

8 

4 

— 

5  16    5 

do.           do.        6  per  cent.  Pref.... 

6 

6 

ll 

^-      -i\; 

B    7    C 

Kensington  Ordinary      

9 

10 

7» 

— 

7    0    7 

London  Electric 

24 

4 

2} 

^_ 

6  11     0 

do.         do.          6  per  cent.  Pret.... 

6 

6 

S 

— 

6    0    0 

Metropolitan         

7 

7 

Bi 

+    ^ 

6    7    f, 

do.                      4i  percent.  Pref.... 

a 

44 

4 

+  1 

5  12    6 

St.  James'  and  Pall  Mall         

12 

12 

if 

— 

6  17    2 

South  London       

7 

7 

— 

8    0    0 

South  Metropolitan  Pref 

7 

7 

1.% 



6  18    0 

Westminster  Ordinary 

10 

10 

•!i 

+      4 

6  13    4 

TELEORAPHB  and  TEL.EPHONEB. 

Anglo-Am.  Tel.  Pref      

6 

6 

104 

-1 

5  IS    6 

do.            Def 

1§ 

34/6 

231 

— 

7    7    6 

Chile  Telephone 

6 

6 

8 

-4 

.5    0    0 

Cuba  Sub.  Ord 

7 

7 

lit 

8    4    8 

Eastern  Extension         

10 

10 

^ 

5    8     1 

Eastern  Tel.  Ord.           

10 

10 

1864 

— 

6    7    3 

Globe  Tel.  and  T.  Ord 

10 

10 

19i 



6    4    7 

do.         do.      Pref 

6 

6 

llj 

— 

6    6    8 

Great  Northern  Tel 

24 

29 

29 

— 

7  11    8 

Indo-European     

10 

10 

36S 



6  17    0 

Marconi       

25 

IB 

2i 

+    ,1. 

6  18    4 

Oriental  Telephone  Ord 

12 

12 

23 



*S    1    1 

United  R.  Plate  Tel 

8 

8 

7 



*6  14    4 

W'est  India  and  Panama          

Nil 

Nil 

5/- 



Nil 

Western  Telegraph        

10 

10 

19 

•f 

*6    5    3 

Home 

Railp. 

Central  London  Ord.  Assented 

4 

4 

68 

— ? 

6  17    8 

Metropolitan        

li 

21 

49* 

+lh 

4  11    9 

do           District 

Nil 

1 

881 

— 

2  12    8 

Underground  Electric  Ordinary 

Nil 

Nil 

2g 

— 

Nil 

do.              do.      "A"    

Nil 

Nil 

6/6 

— 

Nil 

do.              do.      Income 

2 

4 

824 

— 

*4  17    7 

FOKEIQN  TBAMB,  &0. 

Anglo-Arg.  Trams,  First  Pref, 

6J 

M 

8J 

+  ^ 

7  17    2 

do.            do.        2nd  Pref 

Nil 

32 

— 

7    2    0 

do.            do.        6  per  cent.  Deb. ... 

6 

B 

82 



6    2    0 

Brazil  Tractions 

Nil 

Nil 

60 

— 

8    0    0 

British  Columbia  Elec.  Rly.  Pee.    ... 

6 

B 

7fi 



6  10    9 

do.            do.            Preferred    ... 

S 

93/- 

m 

744 



»6  16    0 

do.           do.           Deferred 

8 

124/- 



»8    6  10 

do.           do.           Deb 

4i 

*i 

70 

-2 

6  11    0 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

Nil 

724 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

Nil 

tr, 

+  2 

Nil 

Mexican  Light  Common         

Nil 

Nil 

21i 

Nil 

do.             Pref 

Nil 

Nil 

SI 

— 

Nil 

do.            1st  Bonds        

Nil 

6 

664 

-2 

7  10    9 

MANnFACTnRiho  Companies. 

Babcook  A  'Wilcoi         

IS 

16 

8 

_ 

6    6    8 

British  Aluminium  Ord 

10 

10 

18/a 



British  InsnlBted  Ord 

IB 

15 

2i> 

-  a'a 

7    12 

Callendera 

16 

IS 

as 

7    1    2 

BJPref 

6i 

64 

lA 

15/- 



6    9    6 

Crompton  Ord 

10 

B 

_ 

6  18    4 

Edison-Swan         

10 

Nil 

3/8 

— 

Nil 

do.       do.    5  per  cent.  Deb. 

6 

6 

64 

. 

7  16    4 

Electric  Construction     

10 

10 

17/6 



8    0    0 

English  Electric 

8 

6 



6  14    8 

do.          do.      Pref 

6 

6 

18/9 

_ 

6    8    0 

Gen.  Elec.  Pref 

64 

64 

22/- 



6  18    2 

do.        Ord 

10 

B 

18/9 



6    6    8 

Henley         

IS 

IS 

l\ 



6  13    4 

do.     4iPret 

44 

44 



B    2  10 

India-Rubber        

10 

ii 



Met.Vickers  Pref 

8 

8 

W, 



ell  a 

Siemens  Ord 

10 

10 

27/- 

-l-9d. 

•7    8    2 

Telempb  Ooo.    -. 

90 

30 

96 

•4  19    9 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making-  use  of  the  figures  appearmy 
in  the  foIlowin<r  list,  that  in  some  cases  the  prices  are  only  peneral, 
and  they  may  vary  accordinj;  to  quantities  and  other  circumstances. 


Wednesday.  August  9th. 


CHEMICALS.    &c. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dae. 

a  Acid,  Oxalic 

per  lb. 

7id. 

ja.  dec. 

a  Ammoniac,  Sal        

per  ton 

£63 

a  Ammonia,  Muriate  (large  crystal) 

£48 

£4dec. 

a  Bisulphide  of  Carbon        

a  Borax...          

i'so 

a  Copper  Sulphate      

£2610s. 

lOs.'dec. 

a  Potash,  Chlorate      

per  lb. 

Bd.  to  5Sd. 

a       ,,       Perchlorate          

7td. 

a  Shellac           

per  cwt. 

£16  16s. 

30s.  aec. 

a  Sulphur,  Sublimed  Flowers 

£11  lOs. 

lOs.  dee. 

a          ,,        Lump       

£11 

a  Soda,  Chlorate         

per  lb. 

34d. 

a      ,,     Crystals          

per  ton 

£b 

a  Sodium  Bichromate,  casks 

per  lb. 

6d. 

3d."Vlec. 

METALS,    &c. 

b  Aluminium,  Ingots 

per  ton 

£120 

b            „           Wire 

per  lb. 

1/9  to  2/6 

b           ..           Sheet ■  ... 

1/6  to  2/- 

p  Babbitt's  Metal  and  Anti-friction  Metal— 

Grade  I pertonnet 

£150 

Grade  II 

£108 

Grade  III           

£62 

c  Brass  (rolled  metal  2"  to  12"  basis) 

'  per'ib. 

9id. 

c      „      Tubes  (solid  drawn) 

Il5d.  to  1/- 

c      ,,      Wire,  basis    

lOjd. 

id.  inc. 

c  Copper  Tubes  (solid  drawn) 

1/1* 

c        ,,      Bars  (best  selected) 

per  ton 

£94 

c        „      Sheet 

£94 

c       „      Rod    

£94 

d       „      (Electrolytic)  Bars 

£72 

lOri'inc. 

d       ,,                 „             Sheets 

£145  10s. 

d       ..                 ,,             Wire  Rods 

£82 

10s"inc. 

d       „                „            H.C.  Wire 

pel' lb. 

10,'td. 

/  Ebonite  Rod 

3/6 

/       „      Sheet 

3/- 

a  German  Silver  Wire         

2/6 

ft  Gutta-percha,  fine 

12/6 

ft  India-rubber,  Para  fine    

94d. 

/  Iron  Pig  (Cleveland  Warrants) ... 

per  ton 

90/- 

/     ,.      Wire,galv.  No.  8,  P.O.qual. 

£25 

g  Lead.  English  Pig 

£26  10s. 

lOs.'dec. 

g  Mercury         

per  bot. 

£116s.to£12irs. 

e  Mica  (in  original  cases)  small    ... 

per  lb. 

3d.  to  3/- 

e      ,,               „                 medium  ... 

41-  to  8/- 

«      ,,               ,.                 large 

10/-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

P                  ,,     drawn  bars  and  rods 

1/3 

P                   „     rolled  strip  &  sheet 

1'24 
1/34 

P                 „     wire    

o  Platinum         

per  oz. 

£19  IOb. 

d  Silicium  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

a  Tin,  Block  (English)         

per  ton 

£162 

£2iiie. 

a     ,,     Wire,  Nos,  1  to  16    

per  lb. 

3/- 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

ft  The  British  Aluminium  Co..  Ltd. 
c  Thos.  Bolton  &  Sons.  Ltd. 
d  Frederick  Smith  &  Co. 
e  P.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 

r  W.  F, 


g  James  &  Shakespeare. 
ft  Edward  Till  &  Co. 
i  Boiling  &  Lowe. 
/  Richard  Johnson  &  Nephew,  t^td. 
n  P.  Ormiston  &  Sons. 
o  Johnson.  Matthey  &  Co..  Ltd. 
p  C.  Clifford  &  Son,  Ltd, 
Dennis  &  Co, 


'.  OlTldenda  paid  trw  of  Incoma  Tax. 


Telephone  Removals. — In  the  telephone  business  every  day. 
is  "  moving  day."  During  the  past  year  one  telephone  out 
of  every  seven  in  the  American  Bell  system  was  moved  froir 
one  place  of  residence  or  business  to  another  at  some  time 
(luring  the  year.  The  amount  of  material  and  laboiu-  ami 
the  extent  of  plant  changes  involved  in  "  station  movement 
are  indicated  by  the  fact  that  this  item  of  service  cost  the 
Bell  system  more  than  $15,000,000  in  1921.  To  most  people 
the  connecting  or  disconnecting  of  a  telephone  .se^ms  a  sirapitj 
operation  of  installing  or  removing  the  instrument.  As  .> 
matter  of  fact,  in  every  case  it  necessitates  changes  in  th^ 
cables  and  wires  overhead  or  undergruuud.  It  al.so  necesai; 
tates  changes  in  central  office  wires  and  switchboard  connec- 
tions; in  subscribers'  accounts  and  directory  listings;  and  fre- 
quently requires  new  "  drop  "  lines  from  open  wires  or 
cables.  The  problems  of  "  station  movemem  are  ..i.io,,„ 
the  large  problems  of  the  telephone  service.  Because  of  the 
double  operation  of  disconnecting  and  re-connecting,  the. 
work  involved  is  often  twice  as  great  as  in  the  case  of  new 
subscribers.  With  1,820,000  changes  a  year  it  is  only  by  th^ 
most  expert  management  of  plant  facilities  that  Bell  service 
is  enabled  to  follow   the  subscriber   wherever  ho  goes. 

"  Quick  Repairs." — Siam  has  electricity  and  the  thought- 
ful electric  light  jicople  are  doing  their  best.  In  every 
room  in  a  Bangkok  hotel  is  posted  a  notice  in  various  lan- 
guages.   Its  English  version  reads  : — 

"  Sir:  For  the  case  that  your  electric  light  should  fail,  we 
beg  to  send  you  enclosed  a  postcard,  which  please  send  us  at 
once  when  you  find  your  light  out.  The  company  will  then! 
Bend  you  another  postcard."— .dmencan  Legion  Weekly. 
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ELECTRIC     LIGHTING     IN     THE     NEAR     EAST. 


By     E.    J.     HAWKINS. 


A  wiuK  tiflii  is  itpen  in  tlie  Near  Kast  to  the  enterprising 
man  to  develop  electric  power  schemes.  Tlie  prospect  of 
a  hanilsonie  return  on  the  capital  invested  is  assured. 

.The  Near  East  is  gradually  coming  into  line  with 
the  TV'est  in  schemes  for  impi-ovenient.  and  among  these 
k  a  growing  demand  for  electricity.  hi  the  small  towns 
in  particular  efforts  are  being  made  l)y  the  natives 
themselves  to  promote  electriciil  undeitakings,  but  these 
efforts  are  often  abortive,  because  of  the  lack  of  intelli- 
gent methods.  An  electric  lighting  system  properly 
unilertaken  and  managed,  that  would  meet  the  needs  of 
small  towns  in  Palestine,  Turkey  in  Asia,  Greece,  and 
theislands  of  the  Mediterranean  and  .F.gian  Seas,  would 
s])ecially  prove  a  lucrative  undertaking. 

Where  such  schemes  have  failed,  tlif  failure  has  been 
due  to  insufficient  capital  and  the  lack  of  technical 
ability  on  the  part  of  the  native  promoters — who  have 
gone  to  work  with  insufficient  knowledge.  In  scarcely 
one  instance  has  there  Ijeen  a  competent  electrician  in 
charge.  A  proper  control  of  running  costs  and  charges 
has  not  been  set  up.  The  plant  is  bought  cheaply,  with 
little  regard  for  its  capacity,  and  it  is  erected  in  the 
cheapest  possible  waj'.  It  is  run  liy  an  indifferent 
staff  ba^Uy  paid.  In  a  word,  greed  characterises  the 
jiromoters.  Efficient  management,  an  exercise  of  disci- 
pline and  supervision  would  turn  failures  into  successes. 
A  typical  case  has  come  under  the  writer's  notice 
recently.  An  electric  lighting  plant  in  a  certain  town, 
financed  by  a  number  of  Greek-  merchants  and  "  con- 
trolled "  by  a  so-called  electrician,  also  a  Greek,  com- 
prised a  4-cylinder  Diesel  (Gei-man  make)  engine  direct- 
coupled  to  a  d.c.  generator.  After  several  months' 
working,  a  big-end  bearing  gave  out,  resulting  in  the 
wrecking  of  the  whole  engine  and  damage  to  the  extent 
i)f  about  £3,000.  An  examination  showed  that  the 
lireak  was  due  to  lack  of  supervision  and  neglect  of  the 
(liling  system. 

The  possibilities  of  well-conceived  and  properly- 
conducted  schemes  are  immense.  Many  of  the  inhabi- 
tants of  these  small  towns  are  enthusiastic  about  electric 
lighting.  The  opportunity  awaits  the  enterprising 
man  to  take  advantage  of  their  enthusiasm  and  put 
forward  an  attractive  scheme  for  the  supply  of  elec- 
tricity. A  return  of  at  least  20  per  cent,  net  profit 
would   result. 

A  scheme  on  the  lines  of  what  is  suggested  here  is 
liased  upon  the  writer's  experience  in  the  Near  East. 

First,  encourage  the  interest  of  the  people  in  the  pro- 
I'Ksed  undertaking.  An  offer  should  be  made  to  fix  a 
mmplete  lighting  installation,  say,  up  to  ten  lamps, 
'■ee  of  charge  in  the  houses  of  the  fir.st  thirty  applicants, 
'ifhers  would  quickly  follow.  The  average  population 
of'  these  small  towns  is  about  12,000  inhabitants,  of 
whom,  jierhaps.  one-eighth  would  avail  themselves  of 
electric  lighting.  This  would  mean  install.ations  in 
■diout  three  hundred  houses,  each  house  having  from 
ten  to  fifteen  lamjjs.  On  an  average  one  could  assume 
12.5  lamps  of  20  watts  each  to  every  house,  making 
a  total  of  250  watts  per  house,  or  7.5  kilowatts  for  the 
whole.  In  practice,  however,  not  mm'c  than  60  ])e)- 
oeait.  of  the  total  installation  for  liouse  lighting  would 
be  in  use  at  any  one  time,  so  that  plant  capable  of  an 
output  of  less  than  7.5  kilowatts  would  suffice.  Probably 
house-lighting  demands  would  be  redmcd  In  45  kilo- 
Watts.  Estimating  the  street  ligliting  at  five  miles. 
^vith  thirty-three  .'iO-watl  lamps  to  the  mile,  would  make 
.!'.50  watts,  or  a  further  five  kilowatts  charge  on  the 
r'ant.  Therefore,  a  plant  capable  of  delivering  .50 
kdowatts  would  meet  the  requirements  of  such  a  town. 


In  selecting  an  engine  for  sucli  work,  two  points  must 
be  taken  into  consideration — climatic  conditions  and 
the  native  temperament;  and  the  class  of  engine  that 
meets  these  satisfactorily  is  the  semi-Diesel  crude  oil 
engine.  This  engine  can  be  operated  easilj'  by  a  per.soii 
of  limited  intelligence  and  knowledge  without  rnucii  fear 
of  a  breakdown.  In  some  localities  water  power  could 
be  employed.  To  drive  a  dynamo  of  50  kilowatts  out- 
put would  require  an  engine  of  70  b.h.p.,  but  the  most 
economical  working  would  be  obtained  with  a  two-unit 
plant  each  unit  of  '-iit  b.h.p.  and  25  kW  running  in 
parallel  at  times  of  heavy  load.  This  would  ensure  the 
load  factor  and  diversity  factor  of  the  station  being 
relatively  high. 

With  a  two-unit  plant  and  a  steady  lighting  load  a 
station  battery  would  not  be  necessary,  but  this  could 
be  installed  later  should  the  demand  for  electricity  in- 
crease. Normally  the  jilant  would  be  run  from  sunset 
to  sunrise,  but  if  any  consumers  could  l)e  induced  to 
take  energy  for  power  purposes  a  day  load  might  be 
arranged. 

A  number  of  these  small  duplicate  jilants  might  be 
erected  in  different  towns — say  five  towns  to  one  grouj) — 
and  the  group  put  under  the  charge  of  a  competent  elec- 
trical engineer.  His  duty  would  be  to  visit  the  various 
stations  and  control  and  su|)ervise  the  working  oi  the 
whole  sj-stem,  the  actual  running  being  left  to  native 
electricians  and  mechanics.  The  Near  Ea^st  can  produce 
some  fairly  competent  craftsmen  who,  under  the  super- 
vision of  competent  engineers,  can  be  made  to  do  gorxl 
work. 

The  following  figures  show  the  probable  expenditure 
and  receipts  from  such  a  system:  — 

Capital  Expenditubi-;  (for  one  station   only) —  £ 

.\cquisition  of  freehold  of  sitp i30l) 

Two    35-h.p.     senn-Diesel     enpiiie.s.     direct- 
coupled    to   two   '2.5-kW    d.c.    t;eiierator.«. 

at   £1,]8(»  each          2,360 

Switchboard  and  .switchgear     150 

Building         750 

Cable  for  mains      (siiv)  l,.5IVl 

Poles  for  above      7-50 

Fittmcs  for    street   lighting        12.5 

Erecting     charges,     freight,     insurance    and 

incidentals         ."ISO 

Meters           900 

i;7,0M 
This  gives   the   outlay   for  five  stations — £35.425. 

Annual  Exi'enimtuhe  (for  one  station  onlv) — 

£ 
Crude  oil,  say  12,000  galls,  per  annum,  at  M. 

per  gall,  (in  bulk)      4.50 

bubrioating  oil.  sav  1,(XX)  galls,  per  unuun), 

at  ,Ss.   per  gnll.                    150 

Sundries,  renewals,  i^-c.               100 

]\'(iges — 

1st  electrician  and  mechanic,  at  i'l2  per  iimiith  144 

•2nd  electrician  and  mechanic,  at  fli  l)er  month  72 

;trd  electrician  and  mechanic,  at  £4  iH-r  month  48 

Clerk,  at  £7  per  month 48 

Rates  and  taxes     ...                                   (say)  10 

Stationery,  postage,  &c.  ...                           ...  50 

£1,108 

This  gives  a  running  expenditure  for  five  stations  • 
£5.540. 

Earning  Capacity  (for  ouc  station  only)—  X 

Mouse   lighting  consumption    might  be  esti- 
iiuit.vl    at    I.S.OtKt    kWh    per   annum,    at 

U  sliiUiiigs  per  unit  

Street   lighting  at   IS.OOO  kWli    per  annum, 

at  6d.   per  unit  

Ki'ut  of  meters,  at  Is.  per  monih       


3.aiX) 


450 

m 


£3.830 
This  equals  £19.1.5(1  for  five  stations. 

Assuming  that    10   per  cent,   depreciation    is  charged 
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Mgainst   revenue  on   tlie  tapitiil    outhiy,   tlien  we  should 
arrive  at   the  following  result:  — 

'I'^ADisc  Account. 

£  £ 

-\iijiual        expenditure  Yearly    income  from 

over  live  citations  ...    5,540  five   stations        ...  lO.l-JO 

Salary    and    travelling; 

expenses  of  engineer  1,100 
l)epreeiation  ...  3,442 
Profit      y,06S 

£19,VM 
Wliich  .sliows  a  i-etnru  of  uvfi- 
of,  .sav,   X10,00(l. 


MINERAL   SULPHIDES  AS  A  SOURCE  OF 
ELECTRIC  ENERGY. 


.VccORUiN'G  to  Mr.  G.  N.  Libby  iu  the  Engineering  und  iliniim 
./••iirnal,  of  April  i'ind,  1S22.  laboratory  experiments  show 
that  a  cell  of  the  Bun.-5en  type  can  be  used  with  iron  pyrit* 
as  an  anode  in  an  alkaline  solution,  and  the  po.-5sibility  of 
economy  over  existing  methods  of  generating  power  is  sug- 
gested. The  following  is  a  summary  of  the  chief  points  of 
the  article  :  — 

It  has  been  known  for  some  time  that  mineral  sulphides 
may  function,  both  as  soluble  and  insoluble  electrodes,  in 
electrolytic  cells.  The  fact  that  they  may  be  a  source  of  elec- 
tric energy  of  commercial  value  is  not  so  well  known.  Tlie 
heat  of  oxidation  of  cnrlion  and  sulphur  and  some  mineral 
sulphides  is  given  in   the  following  table  :  — 

Calories,  Electrical 

per  kg.  Equiv. 

kWh  per  kg. 

Carbon   to  carl)on   dioxide .'-(.(iOO  .   9.55 

Sulphur   to   sulphur   trioxide         ...     4,110  5.10 

Iron  pyrite  to  ferrous  sulphate  and 

sulphuric    acid  2,930  3.40 

Zinc  sulphide  to  zinc  sulphate     ...    2, .345  2.73 

Galena   to  lead   .sulphate      815  0.94 

It  will  be  noted  that  weight  for  weight  at  maximum  oxida- 
tion sulphur  has  about  half  the  heat  of  carbon,  and  that  the 
<dectrical  equivalent  of  this  heat  is  5.1  kW-hr.  per  kilo,  of 
sulphur.  But  sulphur  as  such  is  too  poor  a  conductor,  and 
it  is  only  when  combined  with  metals,  such  as  copper,  iron, 
ur  lead,  that  it  becomes  a  readily  oxidisable  substance  as 
an  electrode,  .\mongst  these  mineral  sulphides  galena  is  the 
best  conductor,  but  its  liigh  molecular  weight  makes  the  heat 
of  oxidation  of  an  equal  mass  only  equivalent  in  energv 
value  to  one  quarter  of  its  weight  in  pyrite,  which,  in  turn, 
yields  about  one-third  of  that  of  an  equal  weight  of  carbon. 
Carbon  burned  under  a  boiler  yields  about  one-third  of  its 
energy  as  electricity. 

If  the  heat  of  oxidation  of  pyrite  can  be  changed  directly 
into  electric  energy,  then  it  is  practically  equal  to  carbon  as 
a  source  of  that  energy.  While  data  of  the  power-house  cost 
of  changing  the  heat  energy  of  coal  into  electricity  are  avail- 
able, no  .such  data  exist  for  the  operation  of  cells  of  the  type 
and  size  that  the  operation  of  obtaining  power  from  oxidation 
demands.  However,  in  the  cyanide  metallurgy  of  gold  ex- 
traction on  a  large  scale  the  cost  of  agitation,  filtration, 
handling,  ic,  such  as  would  also  be  necessary  in  electrolytic 
cell  operation,  is  not  more  than  70  cents,  per  ton  at  the 
Homestake  Mine.  But  it  must  be  remembered  that  large 
quantities  of  copper  pyrites  are  daily  oxidised  in  metallur- 
gical plant,  the  gaseous  products  of  which  are  often  dis- 
charged into  the  atmosphere,  and  not  infrequently  caus»^ 
material  damage.  The  cost  of  oxidation,  which  is  usually  a 
roasting  operation,  credited  against  any  system  of  producing 
equivalent  results  for  recovering  the  copper  from  the  ore 
must  be  taken  into  account. 

Comparison  with  coal  is  scarcely  admissible;  in  pyrites  we 
have  a  substance  that  is  practically  a  waste  product,  which  is 
mined  and  delivered,  and  which  must  be  oxidised  by  some 
inefhrifl  as  a  necessary  part  of  the  extraction  of  the  valuable 
as.sociated  metal.  In  the  Butt*"  district  of  Montana  about 
4.0*10  tons  of  copper  pyrite  is  oxidi.sed  daily  in  the  production 
of  copper.  The  energy  capable  of  being  generated  by  this 
pyrite.  if  there  were  no  los.s.  is  equal  to 
3.490  X  4.nf»0  =  13,900.000  kWh  ; 
13.900.000/2)     -   r,m.(m  continuous  kW. 

If  compared  with  the  best  coal-burning  pra<ticc,  this  is 
worth 

5.'W1.n00  X  $20  =   $l.r>00,nOO  per  vear; 
1 1. fiOO .000/305   =    ffi31.fi00   per  dav 
31,600/4.000  =    $7.90  per  ton  of  copper  pyrite. 

The  proportion  of  this  value  that  would  be  realised  would 
depend  on  cell  efficiency,  which  might  be  anything  from  50 
to  90  per  cent.  Power  from  cell  oxidation  of  sulphides  could 
not.  any  iriore  than  coal,  comjulc  with  cheap  water  power, 
but  the  value  of  water  power  is.   nevertheless,  estimated   at 


its  cost  in  comi)etition  with  coal.  The  oxidation  of  mineral 
sulphides  in  cells  is  found  to  proceed  rapidly  in  alkaline 
solution,  the  mineral  acting,  in  fact,  similarly  to  mctiillic 
zinc  in  an  alkaline   solution,    but    with   a    lower   c.m.f. 

Nitric  acid  is  au  efficient  depolariser.  producing  by  the  cell 
action  NO,,  which  is  readily  oxidised  again  to  HNOj,  so 
that,  theoretically,  by  proper  oxidation  and  ab.'sorption  of  the 
gases  from  a  cell  of  the  Bunsen  type  nearly  all  the  acid  could 
be  regenerated  for  rei)eated  use.  A  modification  of  a  cell  of 
this  type  may  consist  of  a  tall  300  c.c.  beaker  in  which  is 
placed  a  smaller  200  c.c.  beaker.  Into  the  small  inner  beaker 
is  poured  enough  mercury  to  cover  the  bottom  about  a 
quarter-inch  deep.  An  insulating  layer  of  chloroform  of 
about  the  same  volume  is  added  and  a  piece  of  pyrite  about 
one  inch  cube  placed  in  the  beaker,  making  good  contact 
with  the  mercury.  On  this  a  strong  solution  of  alkali  is  ■ 
l)oured  to  nearly  fill  the  beaker.  Strong  nitric  a(tid  is  put  in 
the  outer  beaker,  enough  to  make  the  liquids  in  the  two 
beakers  equal  in  height,  and  the  two  solutions  are  connected 
with  about  30  quarter-inch  asbestos  wicks.  A  platinum 
wire  serves  as  the  acid  electrode,  but  other  .substances  might 
be  used.  A  copper  wire  protected  by  a  glass  tube  and  in- 
serted into  the  mercui-y   gives  connection   with   the  pyrite. 

This  cell,  on  clo.sing,  gives  1.15  volts  and  0.3  amp.  with  no 
diminution  of  current  until  ferric  hydrate  resulting  from  the 
action  forms  in  sufficient  quantity  to  create  a  resistance.  The 
ability  of  pyrite  to  depolari.se  or  oxidise  in  an  alkaline  solu- 
tion can  be  shown  in  such  a  .system  by  sending  through  a 
current  of  2  amps,  with  a  pyrite  anode  surface  of  two  square 
inches,  when  little  or  no  evolution  of  oxygen  is  observed.  The 
current  taken  from  such  a  cell  depends  upon  the  internal 
resistance,  w.hich  is  due  principally  to  the  asbestos  wick  dia- 
phragm and  the  electrode  coating.  Ferric  hydrate  is  solubli' 
in  sodium  potassium  tartrate  and  other  organic  sub.stancc  ;-. 
and  if  one  of  these  is  added  to  the  anode  solution  it  keep^ 
ferric  hydrate  from  coating  the  anode.  The  cell,  in  principle,  i- 
only  an  adaptation  of  a  well-known  form  of  cell  of  tli,' 
Buusen  type,  but  the  u.se  of  a  mineral  sulphide  as  an  oxidi.s- 
ing  electrode  in  sdch  a  combination  is  believed  to  be  new. 
The  reaction  of  the  cathode  in  the  nitric  acid  compartment 
is  fairly  well  establi.shcd. 

At  the  anode,  however,  two  reactions  occur:  first,  the 
oxidation  of  the  sulphide  to  .sulphate,  then  the  reaction 
between  the  sulphate  and  the  alkali  with  the  formation  of 
ferric  hydrate.  Consequently  alkah,  as  well  as  sulphiile,  is 
con.sumed.  To  replace,  .say,  cau.stic  soda  would  be  economi- 
cally impo.ssible,  but  lime  (calcium  hydrate)  is  cheap  and 
abundant.  This  could  be  used  directly  in  the  cell,  wliicli 
might  involve  calcium  sulphate  incrustations,  which  would 
produce  insulation.  In  that  event  an  indirect  methcHJ 
probably  could  be  developed.  The  design  of  the  laboratorx 
cell  described  cannot,  of  course,  be  adopted  on  a  large  scale 
It  merely  serves  to  demonstrate  the  fact  that  the  oxidatidii 
of  mineral  sulphides  yields  electric  energy.  But  a  .suitable 
cell  could  be  devised  without  great  difficulty  for  large-scale 
operation.  Pyrite  has  twice  the  value  of  an  equal  weight  cil 
zinc,  and  the  energy  generated  by  the  oxidation  of  the  sulplr  r 
of  the  sulphide  is  much  more  than  enough  to  precipitate  it- 
metal  from  the  sulphate  formed.  It  may  be  possible  t. 
oxidi.se  the  sulphide  in  one  cell  generating  electricity,  and  i; 
another  cell  to  use  this  energy  to  electroplate  the  metal  fnnu 
the  solution  resulting  from  the  action  in  the  first  cell.  Th. 
rea.son  for  this  excess  energy  oxidjition  over  that  needed  i 
deposit  the  metal  Is  evident  when  it  is  realised  that  the  c<Mn 
plete  oxidation  of  pyrite  requires  .seven  atoms  nf  oxygen, 
whereas  reduction  of  ferrous  oxide  requires  that  one  atom  ouly 
of  oxygen  be  taken  away. 

The  conclusions  set  out  above  may  be  summarised  briefly 
as  follows:  — 

(1)  Certain  mineral  sulphides  are  a  po.ssible  source  of  elec- 
trical energy. 

(2)  Pyrite   seems   particularly   promising   for  this    pnrpo^ 
especially  in   view'  of  the  fact  that  it  is  now  oxidi-sed   met'  I 
lurcically   in  enormous  quantities  with    waste  of  the   volatile 
product's. 

(3)  A  simple  laboratory  cell  has  been  described  wliieli 
demonstrates  the  possibility  of  oxidising  mineral  sulfihide^ 
with   the  producdion   of  electrical   energy. 

(4)  Ttie  new  fact  demonstrated  appears  Ut  be  tlnil 
mineral  sulphides,  such  as  pyrite.  oxidise  I'eadily  as  an  anode 
in  an  alkaline  solution. 


Association  of  Mining  lilectrical  I:n}|ineers. — On  July  29th 

members  of  the  Midland  Rranch  of  the  .'Association  paid  a 
visit  to  the  works  of  the  Brush  Electrical  Kiigineei'ing  Co., 
Ltd.,  fjoughborough.  The  visitors  inspected  the  various  pro- 
ces.ses  in  the  mamifacture  of  Bru.sh-Ljungstroni  turbines  and 
generators,  and  the  transformer  and  winding  departments 
were  also  visited.  Another  department  which  proved  of 
interest  was  the  rnlling-stnck  works,  where  cars  ordered  by 
numei'ous  authorities  in  all  parts  of  the  world  were  .seen  in 
various  stages  of  construction.  Tea  was  [iroviiled  by  the  direc- 
tors of  the  firm,  who  were  thanked  for  their  hospitality.  The 
visit  copeluded  with  the  monthly  general  meeting  of  the. 
luanch  at  which  the  retiring  officers  were  re-elected. 
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NORWAY'S     ELECTRIC     POWER     PROGRAMME. 


I'^BOM  the  report  on  economic  couditiuus  in  Norway,  which 
has  recently  l)een  issued  by  the  Depiirtnnent  of  Over.seas  Trade, 
it  is  apparent  th;it  that  country  has  yet  to  recover  further 
before  she  can  ofl'er  many  opportunities  to  the  British  exporter. 
The  Connuercial  Secretary  at  Christiania  (Mr.  Paus)  says, 
however,  tliat  much  has  been  done  to  clear  the  ground.  Al- 
though stocks  of  goods,  which  can  only  be  realised  at  a  loss, 
still  remain,  large  quantities  have  been  disposed  of  during  the 
past  twelve'  months  with  corresponding  relief  to  credit.  In 
the  ilemand  for  certain  of  Norway '.s  staple  export  product.? 
tliere  ai'e  signs  of  temporary  improvement.  This  tendency 
will  be  more  marked  as  business  in  Great  Britain  becomes 
better,  but  no  complete  recovery  in  Norway  is  considered 
possible  until  conditions  in  Germany  and  Kussia  grow  more 
normal.  Of  more  immediate  interest  are  those  portions  of 
ill'.  Paus's  report  which  deal  with  electrical  piogress,  particu- 
larly in  connection  with  the  utilisation  of  water  power,  'llie 
Commission  appointed  by  the  Storting  in  l'Jl.8  to  inquire  into 
the  question  of  a  scheme  for  the  supply  of  power  over  the, 
whole  of  Norway  has  now  concluded  its  preparatory  work,  and 
jiroposals  have  been  formulated  for  satisfying  the  requirements 
of  practically  the  whole  country  in  respect  of  energy  for  light- 
ing and  domestic  purposes,  and  for  the  u.se  of  farmers,  crafts- 
men, and  small  industries,  on  the  basis  of  '250  watts  per 
individual.  It  is  estimated  that,  without  including  the  cost 
of  supplies  ah-eadv  available,  it  will  be  neces.-siiry  to  expend 
a  fiu-thcr  sum  of  kr.  :31XI,(XIU.U0<J  to  this  end.  It  is  appaiently 
intciuied  to  suggest  that  the  public  authorities  of  each  county 
>hall  m  the  mam  be  made  responsible  for,  and  shall  be  given 
tlic  nece.s.sary  powers  to  undertake  the  provision  and  distri- 
liuticm  of  electrical  energy  within  the  county  in  so  far  as  the 
.Mualler  towns  and  country  municipalities  are  concerned,  while 
the  larger  tow'ns  will  be  required  to  organise  their  own  supply, 
as,  in  fact,  they  have  already  done. 

OvEliDUU    DlSTIUBUTIO.N     WoUK. 

During  and  immediately  after  the  war  a  large  number  uf 
schemes  were  initiated  by  various  municipalities  with  a  view 
to  providing  electrical  energy  for  domestic  and  agricultural 
(.■onsumption  and  for  the  use  of  minor  industrial  concerns,  and 
many  watejfalls  were  harnessed  to  this  end.  AiTangements 
liir  tlie  distribution  of  the  power  which  has  thus  become 
available  are  now  being  made.  In  view  of  the  prevailing 
industrial  depression  and  the  fact  that  new  supplies  of  energy 
are  rc(iuired  only  for  (lomcstic  service,  it  is  generally 
felt  that  power  already  harnessed  will  satisfy  the  demand 
for  the  next  few  years,  unless  the  electro-chemical  and  electro- 
metallurgical  indu.stry  should  receive  some  at  present  unfore- 
seen impetus.  It  has  been  arranged  that  the  municipalities 
nf  Christiania  and  Drammcn  shall  receive  from  the  Hjukan 
jiower  station  1'2,5(KI  kV\'  and  '2. -500  kW  respectively,  while  the 
Buskerud  county  is  to  reci  vc  4. (_««_)  k\V  from  the  same  source. 
The  scheme  for  extending  the  l.abro  ix)\\er  station  with  a  view 
to  the  delivery  of  an  additional  3,600  kW  to  the  Drannnen 
municipality  has,  therefore,  been  suspended  for  the  present. 
The  Norwegian  Government  will  undertake  the  conslructiori 
of  the  transmission  line  from  Rjukan  to  Kongsberg,  while 
the  Buskerud  county  and  the  municipalities  of  Christiania  and 
Drauunen  will  undertake  the  transniis.sion  for  the  remaining 
'listances.  The  construction  of  this  transmission  line  was  com- 
menced in  the  spring  of  19'21,  and  it  is  expected  that  the  power 
will   become  available  in  October,  1922. 

Oi>erations  are  being  continued  in  connection  with  the  power 
.scheme  at  Nore  where  the  tunnel  and  catchment  basin  are 
in  process  of  construction  and  the  site  for  the  pipe  line  is 
iiuder  preparation.  A  grant  of  kr.  4.500.1X10  has  this  year 
been  made  to  the  scheme.  Work  is  also  proceeding  on  the 
railway  from  Kongsberg  to  Nore,  upon  which  kr.  4,500,000  has 
now  been  expended. 

Work  upon  the  Hakavik  installation,  which  is  to  supply 
power  to  the  Christiania-Drammen  railway,  is  neariiig  com- 
pletion, and  it  is  now  hoped  that  electric  traffic  will  socjii 
connnence  between  Christiania  and  Sandviken  or  Asker.  It 
will  be  necessary,  however,  to  construct  a  new  bridge  over  (he 
i)rammen  river  before  the  whole  journey  can  be  made  by 
electric  train,  as  the  existing  bridge  is  not  strong  enough  to 
larry  the  heavy  electric  locomotives. 

.■\t  Glomfjord,  in  the  Nordland  county,  uO,000  h.p.  has  been 
installed  and  the  installation  of  an  extra  pipe  line  for  '27.0(10 
h.p.,  together  with  the  necessary  electrical  equipment,  is 
Hearing  completion.  The  Stat«  is  prepared  to  consider  pro- 
posals for  the  application  of  this  power.  A  zinc-smelting  works 
controlled  by  Swedish  intt^re.sts,  which  has  rented  ."iCOOO  h.p. 
from  this  source,  has  experienced  difficulty  in  fulfilling  its 
contract,  and  the  State  has  hitherto  received  no  return  for  the 
large  capital  invested   in  the  power  station. 

The  harnessing  of  Solbergfos  on  the  River  Glonunen  has 
I'wn  continued  and  is  expected  to  be  completed  in  19'2-f.  Of 
the  iwwer  obtiiined  from  this  scheme,  which  has  been  esti- 
mated at  .50.000  h.p.,  one-third  will  be  taken  by  the  munici- 
pality of  Christiania,  and  two-thirds  by  the  State. 


MU.MC11'.\L    I'OWKK    SCUKMtS. 

The  harnessing  of  the  Eaanaasfos  on  the  Kiver  Gloinmen  ia 
nearing  completion,  and  it  is  expected  that  the  ChriHtiania 
Municipality  will  take  delivery  of  J'2,000  kW  from  tbjs  source 
about  the  end  of  the  pre.'>ent  year.  Tlie  offer  of  power  to  Chris- 
tiania from  Tysse  has  not  been  accepted. 

The  Bergen  Peninsula  Power  Co..  an  amalgamation  of  the 
13ergen  Municipality  and  a  number  of  small  iuunicipalitiei>  in 
the  Bergen  district,  is  considering  the  construction  of  » 
iOO,000-h.p.  station  at  Dale  with  a  view  to  the  delivery  of 
energy  to  the  members  of  the  company.  The  scheme  of  the 
Bergen  Municipality  to  procure  6,000  kW  from  Herlandsfos 
has,  therefore,  been  suspended. 

Tlie  harnessing  of  the  Hoge  waterfalls,  owned  by  the  Aust 
Adger  county,   has  now   been  completed. 
Work  has  continued  on  the  following  schemes  :  — 

lliat  of  Nord  Trondelag  county  for  harnessing  the  Folia 
watercourse.  It  is  expected  that  the  delivery  of  power 
will  commence  in  about  a  year's  time.  The  scheme  for 
the  harnessing  of  the  Tafjord  watercourse  in  the  Romsdal 
county.  The  scheme  of  the  town  of  Kristiansiind  S.  for 
the  harnessing  of  the  Nomeland  fall.  That  of  the  town  of 
Fredrikshald  for  power  stations  on  the  Brekke  and 
Krappeto  waterfalls. 
The  Tioms  county  has  initiated  a  scheme  to  procure  '2.000 
h.p.  from   the   Bardo  waterfall. 

State  Aid. 
On  February  •23rd,  Jil'21,  the  Norwegian  Ministry  of  Finance 
concluded  with  a  syndicate  of  Norwegian  banks  a  loan  of 
kr.  50,000,000  to  be  devoted  to  assisting  various  municipalities 
in  completing  [Xjwer  schemes  -.vhich  had  been  interrupted 
owing  to  linancial  difficulties.  From  this  fund  advances  have 
been  made  of  kr.  6,0(.XJ,0(X)  to  the  Aust  .\gder  Municipahtv. 
kr.  14,000,000  to  the  Tafjord  Power  Co.,  and  Ux.  9.000,000  to 
the  Nord  Trondelag  County  in  aid  of  schemes  mentioned 
above.  A  number  of  other  niunicipalities  have  also  received 
as.sistance. 

E.M'OUT    Ol'   HYI)liO-ELFCTiat'.\L    PoWIiK. 

The  commission  cuu.sisting  of  members  appointed  by  the 
Norwegian,  Swedish,  and  Danish  Governments  to  consider  the 
possibility  of  transmitting  electrical  power  from  Norway  to 
Denmark  has  continued  its  deliberation.s.  Norwegian  ex|iert.s 
are  of  opinion  that  the  scheme  will  eventually  be  realised. 
although  financial  and  techni<'al  ditlicullies  have  first  to  be 
overcome.  It  is  expected  that  by  the  end  of  19'24,  which  is 
considered  the  earliest  date  at  which  the  traiismis.--ion  line 
could  be  com[pleted.  Norway  will  be  in  possession  of  a  con- 
siderable surplus  of  power  available  for  export.  The  (luestion 
whether  the  power  should  be  carried  overland  throiigh  Sweden 
or  by  a  submarine  cable  direct  to  Denmark  remains  uiL-H-'ttled, 
but  the  former  alternative  seems  to  be  regarded  with  most 
favour. 

GK11M.\N    COMI'ETITIO.N. 

The  Commercial  Secretary  does  not  tjike  a  hoiK'ful  view  of 
the  immediate  prospects  of  selling  British  electrical  goods  in 
Norway.  Owang  to  the  depreciation  of  the  mark,  he  says. 
German  manufacturers  dominated  the  Norwegian  market 
during  19'21  for  all  kinds  of  electrical  machinery  and  cables. 
British,  .'Vmerican.  Swedish,  and  Swi.ss  firms,  therefore, 
experienceil  great  difficulty  in  doing  business.  For  the  same 
reason  Norwegian  factories  secured  a  very  small  portion  of  the 
ti'ade;  they  were  working  at  only  about  half  their  capacity 
and  sold  at  prices  which  proliably  entailed  a  loss. 

Owing  to  the  prevailing  general  depression  and  particularly 
that  of  the  electro-chemical  industry,  the  demand  for  new 
supplies  for  indu.strial  puriujses  is  very  small.  It  is  anticipated, 
however,  that  19'2'2  will  .see  a  fair  demand  for  small  trans- 
formers and  motors  and  for  cooking  ami  heating  apparatus  in 
connection  with  tin  realisation  of  municipal  power  sihemes. 
It  has  not  hitherto  been  found  that  the  fall  in  the  price  of 
coal  has  affected  the  demand  for  electrical  cooking  and  heating 
appliances. 

.\t  the  present  moment  German  manufacturers  are  doing  » 
good  trade,  and  it  is  expected  that  they  will  continue  to  secure 
the  bulk  of  the  business  unless  the  mark  recovers  in  value. 


Insulated  Wires  for  Ureece. — The  I'.S.'  Consul  at  Saloniki. 
Greece,  in  a  recent  report  on  Saloniki  as  a  market  for  rtibl)er 
goods  says  that,  as  a  result  of  'he  intensive  recon.slruction  of 
the  burned  zone  of  the  city,  large  quantities  of  rublwr  insu- 
lated wire  will  be  rc(piire<l.  High  pressure  insulated  wire  for 
telephone  and  telegraph  installations  is  not  demanded  from 
llie  local  m.irket.  as  these  services  are  (^lovernment  owned  and 
Government  supplies  are  contracted  for  at  .■Vthens.  Tlie  lii-'ht 
and  power  plant  at  Saloniki  supplies  'J'JO-volt  energy  for 
light  and  110  and  .5.5(l-volt  energy  for  power.  For  the  general 
market  Italian  and  Engli.sh  insulated  wire  ia  imported  at 
present.  German  prices  are  said  to  be  comix-titive,  but  stocks 
for  prompt  delivery  are  not  available  in  Germany. 
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AUTOMATIC     TRAIN     CONTROL. 


The  following  is  a  brief  sammary  of  the  report  of  the  Auto- 
Uiatic  Train  Control  Comiuitt-ee  appointed  by  the  Minister  of 
Transport  under  the  chairmanship  of  Col.  J.  W.  Pringle, 
O.B.* 

The  word  "  control  "  is  construed  in  its  widest  sense  to 
include  not  only  cab-  and  fotT-signalling  devices,  but  also  more 
direct  methods,  such  as  the  aiitonuitic  application  of  the  con- 
tinuous brake  and  the  regulation  of  motive  power,  speed,  etc. 
The  iiiaiu  points  for  consideration  were  :  (a)  the  technical, 
cliMiatic.  and  physical  conditions  governing  railway  traffic  m 
this  anintry,  which  might  render  .special  treatment"  necessary ; 
(())  the  degree  of  safety  existing  and  the  extent  to  whicli 
additional  security  was  desirable  and  attainable;  (c)  the 
methods  of  automatic  control  which  appeared  most  suitable; 
and  (d)  he  cost  of  installation.  Evidence  was  given  by 
responsible  traffic  and  outdoor  locomotive  officers  of  the  princi- 
|)al  railway  companies:  accident  statistics  were  reviewed  and 
analysed:  an  inspe^ion  was  made  of  a  number  of  existing 
automatic  control  systems;  and  estimates  were  obtained  from 
railway  companies  and  inventors  of  the  co.'^t  of  installing 
various  systems  of  control,  A  sub-committee  examined  about 
•m  inventions,  which  included  mechanical,  electrical  and 
ole-tro-mechanical  devices  of  all  known  tvpes.  All  control 
devices  wn  be  classed  under  two  main  he:wis,  indirect  and 
direct.  The  indirect  type  automatically  provides,  either  on  the 
train  or  the  track,  visual  and  audible  indications,  supplemen- 
tary to  those  given  by  the  wavside  signals.  In  this  tvpe 
reliance  is  still  placed  uixm  the  driver.  With  the  other  class 
It  IS  arranged  that  either  the  power  brake  is  applied  auto- 
matically, or  that  the  speed  is  controlled  bv  means  of  a  brako 
which  can  only  be  released  when  the  speed  has  fallen  to  a  pre- 
determined limit.  Automatic  train  control  can  also  generallv 
l>e^  divided  into  two  main  types— t^ontinuous  and  localised  or 
intermittent.  A  continuous  type  of  control  aims  at  protection 
a  tram  constantly  throughout  its  journev.  and  devices  of  this 
kind  are  essentially  electrical,  and  usuallv,  though  not  invari- 
ably, of  the  non-contact  type  .so  far  as  the  control  mechanism 
is  concerned.  They  are  dependent  upon  complete  track-cir- 
cuiting or  Its  equivalent.  There  are  several  arguments 
against  thi.s  form  of  control ;  for  instan-e,  the  first  cost  •  the 
cost  and  difficulty  of  .supplying  electricitv  to  all  railwavs  in 
such  a  form  as  to  be  adaptable  to  a  standard  sv.stem  of  con- 
trol;  costly  maintenance;  it  would  mean  scrapping  the  hi^hlv- 
deve  oped  systems  now  existing ;  and  risk  of  failure  of  elec- 
trical siipplv.  In  the  light  of  the.se  disadvantages  the  Com- 
mittee IS  of  opinion  that  exiiendituie  to  the  extent  necessarv 
for  continuous  control  is  not  iustifiable  upon  surface  lines 
in  Great  Britain.  Such  control  might,  however,  be  provided 
on  an  entirely  new  line.  The  committee's  attention  was  there- 
fore directed  to  localised  control,  which  would  supplement 
rather  than  supplant,  existing  signalling  and  block  telegranh 
systems.  Ijocali.sed  control  can  be  either  of  the  "  non-con- 
tact or  contact  "  type.  Althouuh  the  former  tvpe  avoids 
physical  contact  between  track  and  locomotive  apparatus  it 
IS  more  complicated,  entails  a  considerable  addition  to  the 
maintenance  .staff,  and  is  more  expensive  in  first  co.st  and  up- 
keep than  the  contact  type.  The  latter  form  of  control  is 
best  known  and  most  developed,  and  despite  the  disadvantage 
of  the  shock  effect,  the  apparatus  has  proved  reliable  after 
many  years'  operation.  Three  indications  can  readily  be  pro 
vided,  VIZ..  "  clear."  "  warning,"  and  "  danger,"  and  alterna- 
tive methods  for  obtaining  brake  release  can  be  obtained  In 
conjunction  with  local  track-circuiting  this  tvpe  of  control  can 
hfi  iLsed  with  automatic  and  three-position  signalling.  More- 
over, as  track-circuiting  is  extended  the  control  exercised  by 
a.ny  localised  device,  although  not  strictly  continuous  in 
character,  will  confer  nearly  all  the  benefits  obtainable  from 
a  contmuous  system.  The  employment  of  "  .speed  control  " 
and  "  time  element  relay  "  devices  is  not  considered  by  the 
Committee  to  be  advisable.  The  Committee  also  thinks  that 
no  form  of  control  would  tend  to  le.ssen  the  number  of  Buffer- 
stop  collisions.  An  analysis  of  193  typical  cases  of  accidents 
showed  that  tho.se  due  to  signalmen's  errors  amounted  to  25.4 
per  cent.,  and  those  mainly  caused  by  failure  of  enginemen 
formed  36.8.  These  might  be  considerably  reduced  bv  track- 
circuiting,  electrical  control  of  signals,  and  some  form  of 
automatic  train  control.  The  Committee  agrees  that  sufficient 
provision  for  safety  against  preventable  train  accidents  could 
not  be  made  without  recourse  to  train-control  at  distant  sig- 
nals also,  .^s  a  general  rule  it  is  considered  that  this  should 
provide  distinctive  effects  for  both  "  clear  "  ;ind  "  warning  " 
positions  in  order  adequately  to  meet  fog-signalling  require- 
ments. The  Committee  has  formulated  a  set  of  "Requisites" 
with  which  control  systems  should  comply.  In  compiling  these 
i\»i>  regard  was  paid  to  .standardisation,  future  development. 
and  cost.  They  provide,  inlcr  „lhi.  that  the  "danger"  effcit 
shall  be  prcMliici-il  at  a  two-  or  thiee-pi.sition  stop  signal  whi'ii 
this  indicates,  or  should  indicate  "danger."  and  shall  consist 
of  a  full  application  of  the  power  brake.  The  "warning"  effect 
shall  be  produced  whenever  the  sicnals  indicate  "  caution." 
and  shall  consist  of  an  unmistakable  br.ike  application  and 
audible  w.arning.  The  "  clear  "  effect  shall  be  produced  when 
the  eignals  correctly  give  the  "  clear  "  indication,  and  shall 
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consist  of  a  distinctive  audible  signal.  The  apparatus  shall  be 
so  constructed  that  the  correct  position  of  all  track  and  train 
elements  is  assured  under  all  conditions,  and  shall  be  capable 
iif  operating  under  all  conditions  which  pennit  of  traffic 
movements.  In  the  event  of  failure  of  the  mechanism  the 
device  shall  assume  the  "  danger  "  or  "  warning  "  positions 
and  give  the  corresponding  indications.  In  the  opinion  of  the 
Committee  the  most  suitable  position  for  the  track  element  of 
train  control  at  distant  signals  is  the  centre  of  the  four-foot 
■\\a>'.  Special  niention  is  made  in  the  report  of  the  procedure 
to  be  followed  in  the  cases  of  banking  engines,  double-headed 
trains,  or  two  trains  coupled  together.  The  effect  of  the  ex- 
tension of  electrification  upon  the  use  of  a  fixed  electrified 
ramp  will  require  special  consideration,  and  sijecial  precautions 
may  l>e  necessary  to  safeguard  against  false  "clear"  effects 
being  given  as  the  result  of  a  ramp  becoming  energi.sed  from 
an  extraneous  .source.  In  an  appendix  (III)  to  the  report 
details  of  costs  are  given.  It  is  shown  that  the  first  cost 
would  be  as  follows:  Control  at  .stop  .signals,  .ii\  :£)i)Mt);  con- 
trol at  distant  signals,  f3,.3(35,()0(l.  .\nnuai  charges  foi-  main- 
tenance and  renewals:  Stop  signals,  ,i'IO5,7.50;  distant  signals, 
£301  .'2.50.  Full  scheme  :  First  cost,  ,i'4,(;Cil),iyiO:  annual  charges, 
±'407. 0(K).  .Xgainst  this  may  be  placed  an  annual  saving  of 
i'lOti.lHX)  on  account  of  the  displacement  of  fog-signalling, 
apart  from  tlic  .saving  consequent  upon  a  reduction  of  aa-i- 
dents.  Finally,  the  Committee  reconuneiius  a  start  in  the 
direction  of  automatic  control  by  the  introduction  of  a  system 
at  .selected  "  stop  "  signals:  and  also  the  formation  of  a  com- 
mittee of  experts  to  deteniiine  and  standardi.s<.'  tiack  and  loco- 
motive apparatus. 


MERZ-PRICE      66,000 -V     PROTECTIVE     OEAR 
WITH   BEARD-HUNTER  COMPENSATED  PILOT. 


It  is  interesting  to  note  the  great  importance  which  has  been 
attached  to  an  efficient  method  of  protection  for  the  high- 
pressure  cables  which  have  recently  been  installed  in  and 
around  Paris.  At  the  new  power  station  at  (Jennevilliers 
(described  in  our  issues  of  April  14th  and  July  'ilstj  the  current 
is  distributed  at  60,000  volts  to  the  surrounding  sub-stations, 
several  kilometres  distant.  The  cables  are  run  in  duplicatt", 
and  in  view  of  their  importance  with  respect  to  continuity  of 
supply  the  protective  apparatus  must  be  .sensitive  to  small 
fault  currents,  absolutely  discriminative,  and  must  pos.seBS 
maximum  ,stability. 

These  factors  have  been  realised  by  the  engineers  who  have 
designed  this  large  power  scheme  in  Fi'ance,  and  Messrs.  A. 
Reyrolle  &  Co.  have  recently  completed  the  Merz-Pricc  pro- 
tective apparatus  for  the  high-pressure  cables.  The  problem 
of  design  presented  greater  difficulties  than  in  previous  cases. 


Fig.  1.— .5(i,oiH)-V   Merz-Price  Tkansformer  .and  Relay. 


since  more  sensitive  operation  was  required  than  had  hitherto 
been  necessary;  at  the  same  time,  the  apparatus  was  required 
tf)  be  perfectly  stable  when  heavy  "  through  "  currents  were 
passing.  These  requirements  have  been  made  simpler  by  the 
u>e  of  the  compensated  pilot,  in  which  the  capacity  current 
in  the  pilot  is  rendered  ineffective.  Improvements  also  in 
the  manufacture  of  the  b.-ilancing  transformers  have  assisted 
in  obtaining  the  necessary  stability.  The  transformers  are  of. 
Miili  dimensions  tliat  efficient  protection  can  be  given  for 
leeders  uf  .50  miles  or  more  in  length,  and  tests  were  made  at 
\\\f  makers'  works  for  balance  between  the  trausfonners  with 
a  currerif  greatly  in  excess  of  that  likely  to  bo  met  with  under 
sliort-ciriuit  conditions. 

'Ilie  iihcilographs  show  the  Merz-Pric^  transformer  and  relay 
(fig.  I),  and  the  installation  in  the  switch-house  at  the  Genne- 
villiers  power  station  (fig.  2).  The  sensitive  relay  controls 
the  larce  circuit  breakers  near  by.    It  will  be  noted  that  the 
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transformers  are  enclosed  in  metal  cases,  and   they  are  cou- 
stnicted  in  a  thorough  and  robust  manner. 

Experience  has  ah'oady  been  obtained  with  thi.s  ajiparatuh 
.under  fault  conditions,  and  in  each  case  the  damage  has  been 
negligible   consisting  of  a  sniail   burn   through    the  insiihitum 


Station. 


il..\M,\  ll.l.ll-.K! 


of  the  cable.  The  damage  was  very  easily  and  quickly  re- 
piiired,  and  the  feeder  recommissioned  within  a  few  hours  of 
Ihe  breakdown. 


THE     MANUFACTURE     OF     ELECTROLYTIC 
IRON. 


Ln  Chemical  and  Metallitrgtcal  Engineering,  of  April  5tb, 
19'2"2,  Mr.  G.  P.  Macmahon  gives  details  of  a  process  for  the 
manufacture  of  electrolytic  iron.  The  essential  points  of  the 
.11  tide  are  given  below  :  — 

Electrolytic  iron  deposited  from  an  armnonium  sulphate- 
1  bloride-ferrous  .sulphate  solution  is  suitable  as  a  substitute 
lor  certain  grades  of  sheet  iron  and  iron  wire  in  variou.s 
types  of  electrical  equipment.  Until  recently  the  high  t-u^t 
of  electrolytic  iron  prevented  its  u.se  commercially,  but  the 
process  operated  at  Grenoble,  in  France,  by  which  boiler 
tubes  are  made  by  the  employment  of  a  ferrous  chloride 
electrolyte  and  the  Eustis  process,  also  a  chloride  one,  seem 
baj:h  likely  to  prove  commercially  sound.  These  processes 
aim  at  the  production  of  a  ductile  and  malleable  product, 
but  the  process  now  to  be  described  is  directed  to  the  pr-o- 
duction  of  a  brittle  deposit,  which  can  be  readily  pulverised. 
The  principles  of  an  electrolytic  refining  unit  are  the  same 
fur  iron  as  in  a  copper,  zinc,  or  lead  refinery,  the  tanks  being 
ronnected  electrically  in  series-parallel.  Unlined  wooden 
tunks  3  ft.  wide,  10  ft.  long,  and  4  ft.  deep  are  built  and 
ii^sembled  on  piers  well  above  the  basement  floor.  A  neutral. 
ill  nearly  neutral,  electrolyte  is  employed,  and  lead  pipmg 
lur  the  conveyance  of  the  liquors  gives  the  best  service.  The 
iloctrolyte  requires  frequent  filtering  to  prevent  the  impurities 

.1.  umulating.  The  rate  of  How  through  the  tanks  is 
:iiiuut  three  gallons  per  minute,  and  the  overflow  is  taken  to 
:  tank,  mixed  with  diatomaceous  earth,  and  filtered  before 
l-icing  returned  to  the  depositing  tanks.  The  pnrpo.se  of  the 
addition  of  siljceous  material  is  to  facilitate  the  formation  of 
;>'jrous  filter  cakes.  The  electrodes  are  lifted  from  the  tanks 
by  an  overhead  crane  with  a  lifting  capacity  of  4  tons. 
Current  is  supplied  from  a  generator,  3,.300  amps.,  at  about 
36  volts.  For  a  high-grade  product  the  anodes  must  be  fairly 
pnre.  and  Bessemer,  or  open-hearth,  steel  is  usually  the 
material.  The  anodes  are  cast  3  ft.  8  in.  x  3  ft.  5  in.  x"  2  in. 
over  all;  lugs  are  approximately  1  in.  thick.  Sixteen  anodes 
per  tank  is  the  u.sual  number,  and  these  are  spaced  at  7. .5  in. 
centres.  Closer  spacing  is  not  satisfactory,  as  it  tends  to 
produce  "  treeing." 

.•Cathode  starting  sheets  are  of  J  in.  x  2  ft.  6  in.  x  3  ft.  S  in. 
cold-rolled  steel,  and  are  riveted  to  hard-drawn  copi>er  liars 
J  in.  X  1  in.  X  41  in.  long.  To  key  the  deposit  to  the  steel 
blanks  J-in.  holes  are  drilled  about  fi  in.  apart  near  the  solution 
The   deposited   metal    practically   fills  these   holes  and 
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liolds  the  deposit  to  the  blank  sheet.  ]''ifteen  cathodes  ai 
u.spd  tier  tank.  The  sheets  are  pickled  l>efore  u.se  in  dilute 
sulphuric  acid,  wash.'d  witli  hot  water,  and  coated  witli  kero- 
^ne  After  about  12  or  1.3  days  the  deposit  of  electrolvtic 
iiiui  has  reached  a  thickness  of  about  a  quarter  of  an  iiicb, 


and  ifl  withdrawn  from    the    tank    and    stripped    off.      The 
approximate  composition  in  percentageB  in  as  lollows ;  — 

^^[''■''"'i      0.014  Sulphur      o.oo:^ 

I'hosphonih  o.Olli  Manganese  (j  <>J9 

Silicon        o.(>j>; 

"Treeing  "  on  the  catliodes  depends  upon  the  composition 

ol  the  electrolyte,  but  the  audition  of  a  trace  of  glue  to  th.- 

1    u"*  "^  ^°°^  preventive  of    "  treeing."       The  electrolyte 

which  has  been  lound  to  l)e  most  .satislactory  has  ttie  Joilow- 

ing   composition  ;  — 

^!'""   .        0)  graijumeB  to  the  htie. 

Lhlonne  -^  grammes  to  the  litre, 

.Vmmonia  ij  yraimnes  to  the  litre. 

The  successful  deposition  of  iron  depends  upon  this  coinno^ 
sition  being  maintained  practically  constant.  At  Hrst  me 
ilec-trolyte  has  a  slight  acid  reaction,  but  al'cer  being  iii  us.- 
.1  short  time  It  develops  alkalinity,  which  must  be  corrected 
by  careful  additions  ot  acid.  Ine  desired  condition  of  the 
electrolyte  IS  either  absolute  neutrality,  or  the  slightest  alka- 
linity, as  the  iron  product  is,  under  such  conditions,  the  most 
satislactory.  Ihe  conductivity  of  the  electrolyte  is  increased 
i>y  warming  it  to  about  4.5  deg.  C,  at  which  temperature  or 
near  it,  the  electrolyte  remains  so  long  as  the  current  i« 
passing. 

The  loss  of  electrolyte  con.stituents  is  practicallv  nil  other 
than  the  unavoidable  small  waste  in  working,  "iron  tenda 
to  concentrate  in  the  solution,  due  to  the  additions  of  acid 
;UKl  this  must  be  corrected  by  dilution  from  time  to  time 
Itie  consumption  of  acid  in  the  counteraction  of  alkalinity 
IS  quite  small,  and  adds  but  little  to  the  operating  costs  \ 
rurrent  density  of  between  12  and  1.5  amps,  per  sq  ft  of 
immersed  cathode  produces  good  results,  and  the  vield  of 
deposited  iron  is  about  90  per  cent,  of  the  theoretical-  3  3(K.t 
amps.  IS  used  for  each  tank  at  1.3  volts,  and  the  average  out- 
put per  kilowatt  hour  is  about  l,y  lb.  of  refined  iron. 

Ihe  essential  points  to  observe  to  obtam  satisfactory  resultj4 
''^f  •  'l*  t"«  "■■«=  °(  a  s'nall  amount  of  glue  in  the  electrolyte^ 
(2)  etfacient  circulation  of  the  electrolyte  to  avoid  stratification 
and  re-solution ;  (3)  proper  ammonia  concentration-  (4) 
avoiding  high  ferrous  sulphate  concentration,  which  produces 
a  tendency  to  "treeing";  (5)  a  fairly  high,  but  not  too 
great  chlorine  concentration;  (6)  a  suitable  temperature 
which  influences  the  hardness  and  permeabihty  of  the 
deposit. 

Iron  deposited  at  .59  deg.  C,  or  over,  is  softer  and  less 
brittle  than  that  deposited  at  25  deg.,  other  conditions  bein" 
the   same. 

If  electrolytic  iron  be  deposited  at  different  temneratures 
under  the  same  conditions  with  respect  to  current  density 
and  composition  of  the  electrolvte,  its  magnetic  permeability 
is  almost  directly  proportional  to  the  teninerature  of  the 
electrolyte  between  the  limits  of  25  and  50  deg.  C.  This  varia- 
tion in  the  permeability  of  freshly  prepared  elettrolvtic  iron 
has  been  known  for  .some  time,  but  the  cau.se  of  such  varia- 
tion from  an  electro-deposition  point  of  view,  had  not  been 
ascertained.  It  now  .seems  that  the  rate  of  annealing  and 
the  permeability  obtained  are  dependent  upon  the  electro- 
lytic- baths  and  the  ch.inges  occurring  therein. 


WIRELESS     TELEPHONY. 


Radio  Rkse.akch  BoAnn  s  Report. 
It  will  be  reinembered  that  in  (X-tober.  192],  the  Radio  Re- 
search  Board  of  the  Department  of  Scientific  and  Tndustriat 
Ke,search  appointed  Sub-Committee  E  (radio  telephony),  con- 
sisting of  Admiral  of  the  Fleet  Sir  H.  B.  Jackson  (chairman). 
Prof.  C.  T,.  Forte.scue,  Prof.  G.  \V.  O.  Howe.  Major  \  ('■' 
l-ee.*  and  Mr.  O.  F.  Brown  (.s,-cretarv),  as  the  result  of  a 
resolution  that  was  pa.ssed  by  the  Imperial  Conference,  to 
examine  the  present  iiosition  of  wireless  telephony  in  this 
country,  and  in  doing  so  the  GommitttH'  had  the  a.ss"i.stance  of 
witnesses  representing  the  throe  fighting  .services.  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  and  the  Radio  Communication 
Co.,  Ltd. 

In  its  report,  which  was  issued  last  week.  I  it  states 
that  for  the  transmission  of  a  specific  message  over  auv 
distance— long  or  .short— the  radio  "telephone  is  greatly  infer- 
ior to  the  radio  telegraph  in  accuracy,  speed,  and  cost;  and 
is  likely  to  remain  .so.  The  articulation  of  the  best  radio 
telephone  in.stallations  compares  favourahlv  with  that  over  a 
trunk  land  line,  but  it  is  necessary  to  repeat  or  spell  unusual 
words  or  proper  names  and  reiieat  figures.  The  skilled  per- 
.sonnel  necessary  to  work  a  large  radio  telephone  installation 

•  Major  A.  G.  Tx-e  (G.P.G.)  had  to  go  to  India  in  connec- 
tion vv.fh  the  Imperial  Wirele.ss  Chain  during  a  part  of  the 
time  that  the  Committee  was  sitting,  and  his  place  was  taken 
during  his  absence  by  Mr.  E.  H.  Stiaughne.ssv.  the  P.(>.  repre 
.sent;itiv<>  on  the  Radio  Re.s<^arch  Board. 
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or  a  number  of  small  ones  is  uppioximately  that  necessary  to 
maintain  similar  radio  telegraph  stations.  The  spheres  of 
utility  of  the  two  systems  are  as  separate  and  cleany  defined 
as  those  of  laud  line  telephony  and  telegraphy. 

Considerations  of  mutual  interference— quite  irrespective  of 
the  greater  convcnienn-  of  land  lines— rule  out  the  radio  tele- 
phone for  local  connc.  tiuiis.  Therefore,  the  most  imiJortant  ap- 
plications of  the  radio  telephone  on  a  commercial  scale  are 
as  a  connecting  link  h.tweeii  ordinary  laud-line  telephone  sys- 
tems either  at  great  distances  (e.g.,  between  Europe  and 
America),  or  at  medium  or  short  distances  as  a  means  of 
communication  nith  isolated  posts  where  the  laying  of  a 
telephone  cable  would  he  expensive  or  impracticable;  or  again. 
broadcasting  intclligerue  and  nmsic  for  the  general  benefit 
of  the  community  is  a  further  example  of  its  commercial 
utihty.  There  are  occasions,  also,  usually  in  the  case  of  very 
short  distances,  when  personal  comniuuKation  between  prin- 
cipals is  essential  and  st^crecy  is  unimportant.  In  these  cases 
the  use  of  a  radio  telephone,  even  independent  of  land  line 
systems,  may  be  very  convenient.  The  fighting  services  have 
d'irected  their  development  of  radio  telejihony  almost  entirely 
to  meet  such  demands,  nnd  have  developed  efficient  non-secret 
installations  suitable  for  their  special  requirements;  for  ex- 
ample, the  Ail-  Force  makes  use  of  radio  telephony  daily  m 
the  navigation  and  landing  of  aircraft;  and  it  has  been  de- 
veloped to  a  certain  extent  in  the  Navy  for  communication 
between  particular  officers  of  .ships  in  close  company.  The 
need  for  similar  communication  may  also  arise  commercially ; 
for  example,  when  a  .ship  is  approaching  harbour,  direct  com- 
munication between  the  nmster  and  the  port  authorities  with 
regard  to  berthing  and  other  matters  might  effect  a  consider- 
able saving  of  time  in  getting  alongside. 

The  requirements  of  any  system  of  telephony  for  commercial 
success  may  be  summarised  as  follows  :^ 

(a)  The  articulation  must  be  reasonably  good. 

(b)  It  must  te  possible  for  subscribers  to  be  connected— 
either  during  the  whole  day  or  specified  periods— without  ex- 
cessive delay. 

(c)  The  running  and  maintenance  costs  must  lie  such  that 
without  excessive  charges  the  Service  can  pay  its  way. 

(d)  Some   degree  of   secrecy   must   be   provided. 

The  interference  of  atmospherics  is  very  variable  both  in 
respect  of  locality  and  season,  and  in  certain  localities  com- 
munication may  be  interrupted  from  this  cause  for  hours 
or  days,  even  when  very  high  transmitting  powers  are  u.sed. 
As  regards  (d)  a  service  might  l>e  considered  commercially  pos- 
sible if  the  interception  of  a  conversation  requirert  costly  and 
elaborate  apparatus  needing  skilled  adjustmeut,  thereby 
making  interception  a  matter  of  great  difficulty  and  impossible 
with  ordinary  radio  telegraph  receiving  instruments.  Further- 
more, where  the  radio  t^elephone  is  a  link  betw'een  land  line 
systems  it  mu.st  provide  for  direct  connection  .so  that  two 
subscribers  may  be  able  to  communicate  from  the  telephone 
installations  in  their  own  homes  or  offices  without  having 
to  travel  to  .special  radio  .stations  to  carry  on  their  conversa- 
tion. 

With  regard  to  long  distances  (3,000  miles  and  over)  it 
appears  that,  under  those  favourable  conditions  which  are  ex- 
perienced for  a  few-  hours  daily  in  most  places,  it  is  techni- 
cally possible  for  speech  to  be  transmitted  through  the  ether 
to  any  range  up  to  the  di.stances  which  are  now-  judged  feas- 
ible for  reasonable  radio  telegraph  communication,  provided 
expense  is  no  object  and  secrecy  is  immaterial.  Demon- 
strations have  been  given  of  the  tran.sfer  of  speech  by  non- 
secret  methods  ovf r  distances  up  to  2,000  miles  or  more. 
However,  no  organised  experimental  work  with  a  view  to 
providing  a  reasonably  secret  commercial  service  over  such 
distances  is  contemplated  in  this  countiy.  The  possibility  of 
establishing  satisfactory  radio  telephone  communication  on 
n  commercial  basis  over  a  distance  of  .T.OOO  miles  or  more  is 
remote.  The  reasons  for  this  conclusion  may  be  stated  as 
follows :  — 

(a)  The  wave  lengths  most  suitable  for  long-distance  radio 
telegraphy  are  unsuitable  with  the  methods  at  present 
in  use  for  radio  telephony,  and  telephonic  communi- 
cation would,  therefore,  have  to  take  place  on  wave- 
lengths -winch  are  known  to  be  inefficient  for  Imig 
ranges. 

(b)  The  power  required  for  radio  telegraphic  communica- 
tion for  a  24 -hour  service  daily  is  already  very  large, 
and  in  spit.'  of  the  improvement  in  receiving  apparatus 
modern  practice  favours  the  use  of  higher  powers  for 
long  distance  communication  than  were  considered  ade- 
quate a  few  years  ago. 

The  nowers  for  radio  telephone  services  are  estimated  to  bo 
from  3  to  20  times  greater  than  those  at  present  considered 
nece.s.sary  for  similar  radio  telegraph  services  over  the  .same 
ranges.  The  necessiiry  charge  for  a  conversation  would  ac- 
rordingly  reach  n-n  impr.acticable  figure. 

(r)  No   ap[ireciable   secrecy   can    at  present    be   obtained   for 

a  ronversation  taking  place  at  such  a  range. 
[ti)  T))e  interference  with  other  radio  communication  -n-oiild 
be  greater  than  that  due  to  two  radio  telegraph  stations 
communicating  over  the  same  distance  on   the  continu- 
ous--wave  system,  owing  largely  to  the  increased  powder. 


(t)  Radio    telephone    communication    would   be  exposed   to 
atmospheric  iuterfereuce,  and  the  interference  of  other 
radio  stations,  to  a  greater  extent  than  radio  telegiaph 
communication   over   the  same  distance.     With   a   long 
distance  radio  telegraphic  service  it  is   possible   in   the 
event    of   temporary    adverse    conditions    to  hold    bai-k 
traffic    without   serious  results,    but    with    loug-distance 
radio  telephony,  a  delay  through  any  disturbance  would 
be  most  detrimental  to  the  service. 
For  medium  ranges,  say,  1,000  miles,  the  difficulties  as  re- 
gards a  commercial  service  are  practically  the  same  as  those 
for  longer  distances,  except  for  the  tVict  that  unless  considera- 
tions of  mutual  interfercuoe  prevailed,  the  waves  which  couki 
be  used  for  radio  telephony  would  be  the  same  as  those  which 
are  efficiently  used  for  radio  telegraphy.     However,  in  remote 
localities  where  the   danger   of  mutual  interference    between     • 
radio  stations   is   small   and    the   risk  of   interception   of   the 
conversations  by  unauthorised  persons  is  slight  a  radio  tele- 
phone service  employing  waves  of  the  length  used  by  medium 
power   radio   telegraph   stations   would    be   po.ssible ;    provided 
always  that  the  cost  of  the  neces.sary  additional  power  was 
not  prohibitive.  ,      ,  \ 

The  position  as  regards  short-distance  communication,  20(1 
miles  and  under,  is.  however,  more  hopeful.  The  Marconi  Co. 
in  this  country  is  experimenting  with  semi-.secret  systems  , 
with  the  expectation  of  placing  radio  telephony  on  a  commer- 
cial basis  in  the  near  future  for  di.stances  up  to  about  200  miles 
over  sea.  The  representatives  of  the  Marconi  Co.  have  fur- 
nished  the  Committee  with  a  complete  description  of  the 
installations  intended  for  such  a  service  betw-een  this  country 
and  the  Continent,  u.sing  short  wave  lengths  of  the  order  of 
fOO  metres  and  a  pow-er  of  5  k\A'.  This  company  has  in- 
formed the  Committee  also  of  the  very  promising  results  of 
experiments  at  a  range  of  90  miles  over  land  using  w^av 
lengths  of  the  order  of  20  metres.  Although  this  later  lin.' 
of  development  appears  promising,  it  must  be  recogni.sed  that 
the  system  proposed  is  only  in  the  exiierimental  stage. 
Neither  of  the  systems  has  yet  been  tested  in  an  actual  com-  ' 
mercial  service. 

The  conditions  requisite  for  a  commercial  .service  as  enume- 
rated aliove,  can  be  met  at  the  present  time  in  the  case  of  a 
service  over  a  short  range  to  the  following  extent :  — 

(n)  The  articulation  is  apiiroximately   as  good   as  on    land 

hues  of  similar  length. 
(|j)  It  seems  probable  that  a  full  24-hour  service  could  be 

maintained  in  most  localities. 
(c)  Atmospheric  distm-bances  and.  under  present  conditions, 
interference  by  and  with  other  stations  are  very  much 
less  troublesome  on  the  short  waves  used^  so  that  delays 
of  traffic  through   these  causes  are   less  probable,   and 
the  power  required  is  not  excessive. 
((/)  Unauthorised  reception  is   made   more   difficult  by   the 
use  of  short  waves,  but  the  conversations  can  be  picked 
up   by  special  apparatus.       In   the   case  of   very  short 
waves,  instruments  of  very  special  design  are  required 
and,  moreover,  transmission  can  be  made  to  some  extent 
directive,  i.e.,  the  waves  can  be  made  stronger  at  poiots 
on  the  line  joining  the  transmitter  and  receiver  than  at 
points  off  that  line,  thus  reducing  the  area  over  which 
interception  is  possible.       In   any   system,   irrespective 
i>f  distance,  the  use  of  different  wave  lengths  for  trans- 
mission and  reception  at  a  given  station  makes  it  more 
difficult  for  one  person  to  overhear  the  whole  of  a  con- 
versation, 
(e)  There  are  no  insuperable  difficulties  in  the  system  beinti 
worked   .satisfactorily  in   connection   with   the  ordin-  .-} 
trunk  lines,  and,  as  far  as  subscribers  are  concerned, 
the    conversation   can    take    place    exactly    as    with  the 
land  line  system,  i.e.,  the  sub.scriber  has  not  to  install 
in  his  office  any  special  apparatus  or  to  manipulate  ^ny 
switches  during  a  conversation. 
The  solution  of  the  practical  difficulties  of  the  commercial  a|i- 
plii-atiou  of  radio  telephony  outlined  above  d'-"pends  largely  on 
the  use  of  short  w-aves.       The  system  is  thus  limited  to  com- 
paratively   short   ranges,   and   the   achievements  of   this   hue 
of  development  cannot  be  extended  to  radio  telephonic  com 
munication   at   longer    distances  without   resorting   to   longi-i- 
wave   lengths  with   the   consequent  elimination   of  the  slight 
degree  of   secrecy   the   use   of  short   waves   at    present  gives. 
The  absence  of  interference  with  short  w-aves  is  mainly  due 
to  the  fact  that  the.se  wave  lengths  ai-e  not  greatly  used  ai 
present    for    radio    communication.       The    increased   use    <il 
such  wave  lengths  would  probably  cause  mutual  interferencr 
to  nearly  the  same  extent  as  is  now  exjierienced  with  longer 
w-ave  lengths. 

The  Committee  cannot  recommend  the  use  of  radio  tele- 
phony as  a  substitute  for  any  other  means  of  telegraphic 
communication  except  in  those  ca.ses  where  the  special  require- 
ments can  be  met  in  no  other  economic  way ;  for  example, 
the  broadca.sting  of  intelligence  of  general  information  where 
one  costly  transmitting  station  supplies  a  great  number  of 
simple,  inexpeii.sive,  receiving  stations,  seems  a  practical  com- 
mercial problem,  especially  in  localities  ill-equipped  with  land 
lines. 

As  regards  future  work,  the  Sub-Committee  states  that 
it  can,  if  desired,  examine  more  fully  the  position  of  radio 
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telephony  abroad.  However,  from  the  general  study 
which  it  ha.s  made  ol  the  information  published  in  the  techni- 
cal Press,  it  hardly  exjjects  that  the  development  of  radio 
telephony  in  foieigu  countries  has  been  carried  much,  if  any. 
liirther  than  in  this  country.  The  Gouimittee  iutuuates  th;it 
it  can,  if  desired,  recommend  to  the  Radio  iiesearcb  fiuard 
a  programme  of  investigation  wliich  could  be  undertaken  with 
a,  view  to  the  improvement  and  dovelopuient  (if  this  njeaiis  ol 
communication. 


REVIEWS. 


Radiatuiiis  from  Shnv  Radium.  By  J.  B.  Kk.\mek.  With 
a  note  on  their  therapeutic  value,  by  John  liAU.-ED- 
WAKDS,  L.R.C.P.,  &c.  Pp.  J11.5;  figs.  53.  London:  Bal- 
liere  Tindall   &  Cox.     Price  I'As.   6d.   net. 

This  book  deals  with  the  advantages  of  replacing  in  therapeu- 
tical work  the  very  exi>ensive  radium  .salts  by  the  less  exjien- 
sive  uranium  and  thorium  .saits,  the  emanations  of  which, 
whilst  relatively  weak,  are  capable  ot  much  more  curitiol,  ami 
so  offer  advantages  and  less  risk  of  radium   "  burns." 

To  such  mixtures  of  uranium  and  thorium  which  may  pos- 
sibly contain  an  infinitesimal  quantity  of  radium,  the  author 
has  given  the  name  "  Slow  Radium,"  but  as  the  pre.senc'c  of 
radium  is  not  essential  a  more  accurate  and  true  name  would 
be  "  Uranium   and   Thorium  Emanations." 

in  his  preface,  the  author  mentions  that  "  the  study  of 
radium  and  its  radiations  has  been  rendered  rather  difbciiit 
for  the  medical  man,  owiyg  to  the  fact  that  most  books 
pubhshed  on  this  subject  contain  intricate  mathematical  prob- 
lems and   highly  abstract   technicalities." 

This  being  the  case,  and  the  use  of  radium  having  potenti- 
alities for  good  and  evil,  it  is  questionable  whether  any 
medical  man  has  the  moral  right  to  employ  a  therapeutic 
agent  with  whose  properties  he  is  not  thoroughly  conver- 
sant, as  far  as  present  day  knowledge  permits,  particularly 
when  the  mathematics  necessary  for  radio-active  theory  are 
ot  a  far  more  elementary  standard  tlian  the  mathematics  re- 
quired by  a  fir.st-class  e'.ectrical  engineer  dealing  with  general 
electrical  technology. 

Granting  this,  however,  it  is  questionable  whether  such 
a  medical  man  will  have  a  very  clear  idea  of  the  ratio  e/m 
introduced  on   page  8. 

The  book  consists  of  .seven  chapters,  namely  :  Introduction  ; 
What  Radio-Activity  Means;  The  Products  of  Radio-Activity  : 
How  to  Trace  Radio-Activity ;  Penetrative  Powers  of  Radium 
Radiations;  Effects  of  Penetrations  from  Slow  Radium;  Sum- 
mary and  Conclusion ;  and  Slow  Radium  as  a  Therapeutic 
.\gent. 

One  may  say  that  the  first  five  chapters  give  a  description 
of  radio-a<.tivity  of  the  "  popular  "  type,  such  as  may  be 
obtained  from  any  good  "  popular  science  "  book  or  maga- 
zine. 

Chapter  VI  gives  various  photographs  comparing  the  pene- 
trative powers  of  pure  and  slow  radium,  and  is,  therefore, 
of  intere.st   to   those   who  may   u.se    "  slow  "   radium. 

In  Chapter  VII,  we  appear  tn  reach  the  nucleus  of  the 
book,  since  this  chapter  deals  with  the  "  Standard  Kramer 
AppUcators  "  and  shows  various  photographs  of  their  ap- 
plication to  noevus  of  face,  dermatitis  of  scapula  region,  lupus 
of  forearm,  neoplasm  of  bioast.  neuritis  of  .shoulder,  keloid 
of  leg,  lumbago  of  back,  arthritis  of  ankle,  and  papillo- 
matous growth  of  plantar  aspect  of  foot.  ITie  varieties  of 
disease  to  which  slow  radium  is  applicable  leaves  oaje 
with  the  impression  that  "  slow  "  radium  is  the  present-day 
elixir  vita. 

The  book  concludes  with  a  general  statement  by  Dr.  Hall- 
Edwards,  on  the  possible  applications  of  "  slow  "  radium. 
who  states  that  his  interest  is  purely  scientific,  but  urges 
the  trial  of  the  applicators  by  dermatologists  for  chronic 
and  intractable  skin  disease. 

The  book  is  only  just  over  100  pages  of  large  type,  and  i.^ 
very  artistically  got  up.  in  fact,  more  artistically  than  u.<;iiaj 
with  a  book  of  this  type,  and  its  price  being  high,  one  is 
left  with  the  impression  that  its  chief  use  will  be  for  propa- 
ganda purposes  in  connection  with   "  Standard  Applicators," 

B,  J,  T,. 


hirectivc  Wirelrii,i  Tr}rpraph]i  :  Direction  and  Position  Finding, 
&c.  By  I,.  H.  Wai.tei!.  M.A.,  A.M.I.E.E.  Pp.  xii-l-T2t; 
figs.  .57.  London  :  Sir  I.  Pitman  A-  Sons,  Ltd.  Price 
2s.  6d.  net. 

The  various  methods  of  directive  working,  and  especially  of 
directive  reception,  have  in  the  iiist  year  or  two  assumed  a 
very  prominent  place  in  the  practice  of  wireless  telegraphy. 
Of  hardly  more  than  theoretical  interest  before  1914,  they 
W«>re  developed  under  the  stress  of  wai-  requirements  intii 
valuable  aids  to  both  the  naval  and  military  forces,  and  the 
methods  so  developed  are  now  finding  a  great  and  a  growing 
field  of  usefulness  under  peace  conditions,  llie  seaman  and 
the  aviator  find  directive  wireless  of  great  .issistance  in  taking 
bearings  and  so  finding  their  position  when  the  ordinary 
navigation  marks  are  invisible  owing  to  fog.    The  network  of 


ibng-distance  lines  of  communication  with  which  before  long 
the  world  will  be  covered  could  not  be  developed  to  anything 
like  the  extent  now  proposed  without  the  aiU  of  methods  oi 
directional  working.  By  these  methods  the  transmitted 
.signals  can  be  conlined  more  or  less  to  the  desired  dio^ctiuu, 
and  so  the  wasteful  and  harmful  radiation  of  energy  m  other 
directions  avoided,  while  at  receiving  statioUB  interference 
from  adjacent  transmitting  stations  can  be  cut  out.  By  this 
means  not  only  is  jamming  reduced,  but  duplex  workmg  is 
made  pos.sible. 

Directional  working  is,  therefore,  a  subject  with  which  any- 
one who.se  bu.siness  brings  him  into  contact  with  wireless 
matters  should  have  some  acquaintance.  Unfortunately,  it 
is  a  branch  of  wireless  telegraphy  which  has  not  hitherto 
received  very  detailed  treatment  in  the  ordinary  text-book*. 
The  litci-ature  of  the  subject  exists  mainly  in  the  form  of 
papers  published  in  the  proceedings  ot  various  »:ientilic 
societies,  and  it  is  not  everyone  who  has  the  time  or  the 
opportunity  to  consult  these  papers.  In  the  volume  under 
review  the  author,  who  is  an  expert  in  this  particular  branch 
of  wireless  telegraphy,  has  given  a  comprehensive  survey  of 
the  work  which  has  been  done  in  the  subject  up  to  the 
present,  and  for  the  average  wireless  man  little  more  is 
needed.  For  the  benefit  of  any  reader  wlio  wishes  to  go 
more  deeply  into  the  matter  a  list  of  references  to  more  de- 
tailed sources  of  information  is  given  at  the  end. 

The  book  is  divided  into  six  chapters.  In  the  first  the 
general  question  of  direc-tive  working  is  discussed.  In  the 
.second  chapter  the  various  methods  of  directional  transmission 
and  reception  are  described.  Elaborate  theory  is  avoided,  but 
the  author  does  not  make  the  mfstake,  so  common  with  the 
authors  of  priiners,  of  avoiding  all  theoretical  discussion. 
Enough  theory  is  given  to  enable  the  reader  to  see  for  him- 
self why  the  various  results  described  are  produced,  instead 
of  being  left  to  take  .statements  on  trust.  In  this  chapter 
also  is  given  a  useful  summary  of  the  various  formulae  con 
nected  with  transmission  and  reception  with  loop  antennae, 
and  a  short  note  is  added. on  the  method  of  designing  such 
antennae. 

The  following  chapter  is  devoted  to  a  description  of  the 
various  methods  Ijy  which  directive  wireless  telegraphy  i-; 
applied  to  the  navigation  of  .ships  and  air-craft,  together  with 
a  discussion  of  the  dilfeient  errors  which  are  met  with  in 
practice. 

In  the  fourth  chapter  the  various  types  of  direction-finding 
apparatus  in  actual  use  to-day  are  described.  The  fifth 
chapter  is  devoted  to  a  brief  description  of  the  direction- 
finding  stations  now  in  operation,  while  in  the  tina!  chapter 
are  described  some  miscellnnons  applications  of  directive 
working,  the  most  important  of  which  are  tho.se  designed  to 
eliminate   atmospherics. 

The  book  is  very  clearly  written,  the  illustrations  are 
numerous  and  clear,  and  we  can  recommend  it  to  anyone  who 
is  in  any  way  interested  in  the  subject. 


Fuel  and  Luhricatiuy  Oils  for  Diesel  Engines.  Bv  \V. 
ScHENKEii.  Pp.  xii  +  114;  figs.  26.  London;  Constable 
and  Co.     Price  10s.   net. 

The  presentation  of  a  chemical  subject  by  an  engineer  is 
perhaps  a  little  novel,  but  as  the  bo(ik  is  written  for  engi- 
neers it  has  the  advantage  of  being  viewed  from  the  engi- 
neer's standpoint.  The  book  is  intended  for  owners  and 
engineers  in  charge  of  Diesel  engines.  It  deals  with  liquid 
fuels  in  general,  their  origin,  composition,  and  preparation 
for  use.  Special  attention  has  been  devoted  to  Diesel  fuel 
oils  proper,  and  it  has  been  thought  useful  to  give  si)ecilica- 
tions  of  qualities,  also  directions  for  carrying  out  simple 
tests.  The  lubricating  oils  are  ;.o  nearly  related  to  the  fuel 
oils  that  the  book  would  have  had  to  be  considered  incom- 
plete if  they  had  not  been  included. 

The  author  being  the  chief  engineer  to  the  Diesel  engiije 
deiiartment  of  Messrs.  Sulzer  Fr^res  must  possess  an  inti 
mate  association  with  the  subject  about  w-hich  he  has  written. 
but  one  ventures  to  suggest  that  the  value  of  tlie  bcMik  would 
have  been  considerably  enhanced  had  he  confined  him.self  to 
some  of  the  probltMiis  which  lieset  many  engineers,  instead  of 
dealing  with  .some  of  the  .side-tracks  of  petroleum  t«»chnology. 

It  is  obvious  that  there  are  many  types  of  fuel  which  can 
be  u.sed  in  Diesel  engines,  but  there  are  no  doubt  some 
merits  or  demerits  attached  to  at  least  .some  of  them,  but  the 
author  gives  no  guidance  in  this  direction,  neither  does  he 
give  any  pronouncement  upon  the  special  characteristics  of 
the  lubricating  oils  to  be  u,sed.  It  is  quit<>  insulVu-ient  merelv 
to  state  the  viscosity  and  fla.sh  point  of  the  oil.  for  it  is 
generally  acknowledged  that  siidi  a  brief  specification  gives 
but  little  guarantee  of  the  suitability  of  the  oil  for  the  pur- 
pose. No  result  of  oil  tests  in  the  .^evoral  types  of  engines 
are  given.  The  best  oil  for  one  engine  niay  not  l>e  tbo 
best  for  another,  especially  is  this  the  case  with  the  lubri- 
cating oil.  The  influence  of  Tlie  design  of  the  flame  i>late 
upon  the  burning  of  the  fuel,  and  the  interpretation  of  the 
indicator  cards  obtained  would  have  been  welcomed. 

The  significance  of  the  special  gravity  of  oils  is  somewhat 
over-e.stimated.  in  fact  one  is  led  to  suppose  that  this  physical 
constant  is  of  primnry  importance,  but  the  author  cannot 
have  meant  this,  because  oq  page  86  he  reveals  the   fact 
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that  the  coirelatian  between  specific  gravity  and  cal.oriflc  value 
only  exists  between  oils  of  the  .same  origin,  e.g.,  the  crude 
oil  froui  a  Pennsylvaniau  well  would  ai^e  rise  to  various 
fractions  raugiug  in  specific  gravity  from  about  0.7  to  0.9-2, 
and  each  fraction  would  show  a  certain  continuity  in  its 
physical  constants,  hkewise,  the  fractions  of  a  Californiau 
oil'  would  show  a  similar  continuity,  but  it  is  highly  im- 
probable that  two  fractions  from  dis.siuiilar  crude  oils  would 
possess  the  same  physical  constants  even  if  their  specific 
gravities  were   the  same. 

The  popular  topic  of  the  sulphur  content  is  dismissed  in 
about  two  lines.  When  (nic  engineer  has  trouble  with  an  oil 
containing  a  few  per  cent,  of  sulphur  and  another  e.\l)eri- 
ences  no  trouble  with  an  oil  with  a  40  per  cent,  sulphur 
content,  engineers  would  like  to  know  the  reason  for  it. 

On  page  'H  the   term   "liquidity"   could  well  be  changed 
to  "tiuidity  "  and  on  page  il  the  words  "  cracking  naphtha 
might  be  revised. 

Except  for  the  typical  analysis  on  page  44,  there  are  not 
any  specifications  for  fuel  oils  given,  although  in  the  pie- 
face  they  are  stated  to  be  included.  Certain  properties  arc 
desi-ribed,  but  not  a  word  about  the  asphalt  content  is  given. 

The  lubricating  oils  described  on  page  CO  may  be  suitable 
on  the  Sulzer  engines,  but  they  do  not  apply  to  other  makes 
of  Diesel  engines.  Surely  it  would  be  erroneous  to  lubricate 
a  large  Burmeister  it  \Vain  Diesel  engine  with  a  super- 
heated .steam  cylinder  oil. 

It  is  hoped  that  these  helpful  criticisms  will  not  minimise 
the  comforting  forecast  of  the  supplies  of  oil  in  the  future, 
which  is  very  admirably  estimated,  nor  the  valuable  graphs 
and  tables  which  have  been  inserted.  The  ait  of  evading 
chemical  nomenclature  h  amply  manifested  in  this  chemical 
book  written  by  an  engineer  and  should,  therefure.  be  heartily 
welcomed  by  engineers. 


COMPARATIVE     TESTS     ON     TRAMCAR5. 


The  Mcrhoniral  Hniidlina  of  Goods.  By  C.  11.  WooDFU'.l.n, 
M.I.Mech.E.  Pp.  xi+116:  73  illustrations.  London  :  Sir 
Isaac  Pitman  &  Sons.     Price  2s.  6d.  net. 

The  problem  of  transport  within  factories  and  works  is  one 
that  received  great  attention  during  the  recent  war  period, 
when  the  supply  of  manual  labour  was  so  very  limited.  With 
the  continual  demands  for  increased  production  being  accom- 
panied by  the  withdrawal  from  industry  of  large  quantities 
of  general  labour,  it  became  more  and  more  important  that 
all  the  manual  labour  available  should  be  employed  to  the  very 
best  advantage,  necessitating  that  man-handling  should  be 
replaced,  wherever  possible,  by  the  use  of  mechanical  devices. 
The  extent  to  which  such  appliances  have  been  developed  is 
well  indicated  in  the  above  little  book,  which  gives  much  in- 
teresting information  concerning  the  methods  and  equipment 
employed. 

.\fter  a  brief  discussion  of  the  general  scope  of  goods-hand- 
ling machinery,  and  of  the  extent  to  which  capital  outlay 
thereon  is  justifiable,  the  book  devotes  three  chapters  to  the 
description  of  various  forms  of  lifting  gears,  such  as  rope, 
chain,  and  worm-geared  pulley  blocks,  crab'winches  and  der- 
ricks, and  friction  hoists.  The  four  succeeding  chapters  des- 
cribe overhead  runways,  travelling  cranes,  electric  mono-rail 
hoists,  self-landing  and  delivery  hoists,  cantilever  and  trans- 
porter cranes.  A  separate  chapter  is  occupied  by  a  brief  but 
excellent  description  of  electric  storage  battery  trucks,  which 
are  now  so  frequently  seen  in  use  at  large  railway  termini. 
Continuous  conveying  apparatus  and  useful  adjuncts  thereto 
are  described  in  Chapters  10  to  12.  including  gravity  roller 
runways,  .sack  and  spiral  shoots.  "  bumpers  "  and  "  pushers," 
stacking  machines  (including  a  type  devised  by  the  author). 
band,  bucket,  worm  and  tray  conveyors,  machines  for  raising 
and  lowering  sacks,  coke  and  ash  handling  plant.  The  last 
chapter  is  devoted  to  portable  jib  cranes  and  runway  acces- 
.sories.  and  would  be  in  a  more  logical  position  if  it  followed 
Chapter  8. 

•With  the  small  space  available  the  bonk  cannot  possibly  be 
comprehensive,  neither  can  the  various,  items  be  treated  witli 
much  detail.  The  .scope  is  fairly  wide,  however,  and  the  des- 
criptions are  good,  while  the  many  illustrations  are  excellent, 
and  the  bonk  give,s  an  interesting  survey  of  appliances  to 
which  little  more  than  ca.sual  notice  is  usually  given.  Much 
useful  information  is  given  as  to  the  capacities  and  speeds, 
&c.,  of  the  various  machines  described,  and  of  the  extent  to 
which  labour  charges  may  be  reduced  by  their  employment. 

The  object  of  the  book  being  frankly  descriptive,  the  few 
calculations  included  (which  deal  mainly  with  lifting  gears) 
are  of  secondiiry  importance,  but  certain  points  are  open  to 
criticism,  such  as  the  u,se  of  the  words  "  power  "  and  "  power 
ratio  "  to  mean  "  effort  "  and  "  velocity  ratio  "  respectively, 
on  pp,  10  and  16,  and  the  neglect  of  the  effect  of  friction  on 
the  formulae  on  pp.  16-17.  The  worked  example  in  the  midflle 
of  page  17  is  peculiar — a  winch  problem  is  worked  using  ;i 
f-in.  steel  rope  on  a  5-in.  diameter  barrel,  but  a  footnote  is 
added  stating  that  this  size  of  barrel  is  only  suitable  for 
manila  rope,  and  that  steel  rope  would  require  a  much  larger 
barrel.  There  appears  to  be  no  reason  whv  practical  con- 
ditions should  not  have  assumed  in  the  first  instance. 

Typographical  errors  appear  to  be  remarkably  few.  only 
one  having  been  noticed  so  far,  viz,,  the  spelling  of  "  over- 
lowering  "  in  line  3,  page  54. 


■Roller  versus  Plain  Beakikgs, 
.\t  the  recent  aniiual  convention  of  the  Tramways  and  Light 
Railways  Association,  during,  the  discussion  on  a  paper  that 
dealt  with  the  subject  of  modern  improvements  in  rolling 
stock,  several  speakers  referred  to  the  advantages  of  using 
loller  and  ball  bearings  on  tramcars  in  place  of  the  ordinary 
plain  pattern  of  bearing. 

It  is,  therefore,  appropriate  to  draw  attention  to  the  com- 
parative tests  for  electric  power  consumption,  tractive  resist- 
ance. &c.,  on  tramway  cars  that  are  mentioned  in  the 
director's  annual  report  on  the  work  of  the  National  Physical 
Laboratory  durhig  1921. 

.\  series  of  tests  was  carried  out  by  the  Engineering  De- 
partment of  the  N,P.L.  for  the  IlolTmann  Manufacturing  Co., 
Ltd.,  Chelmsford,  on  two  double-deck  tramcars,  one  of  which 
had  the  main  axle  and  the  motor  bearings  fitted  with 
IlolTmann  roller  bearings,  the  other  car  being  fitted  with 
plain  bearings  of  the  ordinary  pattern.  The  cars  selected  for 
the  tests  were  made  by  the  English  Electric  Co..  Ltd.-; 
Preston,  and  were  fitted  with  "  Brill  '  patt^-rn  trucks  of 
standard  type.  The  cars  were  the  property  of  the  Wigan 
Corporation,  and  the  tests  •  were  made  in  Wigan  and  the 
vicinity. 

The  apparatus  used  for  the  test  consisted  of  a  recording 
EUiott  voltmeter  and  a  recording  ammeter  specially  fitted 
with  electro-magnetic  time  pens,  the  draw-bar  dynamometer 
designed  at  the  Laboratory,  and  specially  fittetj  with  appa- 
ratus for  measuring  and  recording  pulls  down  to  10  lb.,  and 
a  spning  distance  recording  wheel,  which  was  attached  to 
the  rear  buffer  beam  of  the  car  under  test. 

The  electrical  instruments  were  arranged  with  a  papeu 
speed  of  from  6  to  9  in.  per  minute  in  order  that  an  open; 
diagram  could  be  obtained,  and  both  were  fitted  on  the  end 
panel  of  the  car  under  test  so  that  the  recording  pens  moved 
in  a  direction  at  right  angles  to  the  direction  of  motion  of 
the  car.  For  measurements  of  tractive  resistance  the  pres- 
sure unit  of  the  dynamometer  was  connected  between  the 
car  to  be  tested  and  a  hauling  car,  and  the  record  pajier  was 
driven  by  a  small  electromotor  operated  by  means  of  a; 
storage  battery,  • 

The  distance  wheel  was  provided  with  three  commutators 
with  one,  four,  and  eight  contacts  respectively,  and  a  single 
slip  ring.  The  commutators  and  .slip  ring  were  connected 
through  a  battery  and  selector  switch  to  a  magnetic  pen 
which  enabled  indications  to  be  made  on  the  record  paper 
every  one  eighth,  one  quarter,  or  everv  whole  revolution  of 
the  wheel,  corresponding  to  1/8.000, "  1/4,000  and  l/l,000y 
respectively,  of  a  mile  travelled.  Time  indications  were  made: 
every   half-second   or   every   five   seconds,   as  desired. 

The  same  clock  w-as  n.sed  to  indicate  the  time  on  both  the 
dynamometer  and  the  electrical  instruments,  and  from  the 
records  obtained  the  time,  distance  run,  speed,  acceleration 
or  retardation,  voltage,  current,  and  draw-bar  .pull  were 
determined.  For  comparative  te.sts  on  service  runs  the  car.s 
were  loaded  with  .sand  bags  and  run  separately,  over  a  route 
having  variable  gradient*;,  to  a  terminus  some  two  and  a  half 
mile.s  distant.    The  following   results  were  obtained:  — 


I'nloaded  cars 


Loaded  cars 


...{■ 


Test  No,         Car. 

Hoffmann 
Ordinar.v 
J    :!       Hoffmann 
'"  [    i       Ordinary 
Loaded  cars  with  f    'y       Hoffmann 
frequent  stops    \    (i       Ordinary 


n;s» 

2-43 

L82 
2-34 

ri6 

1-49 


Reduction  % 

in  fa-'our  of 

HoiTinu.nii  cai' 


22- 1 


Wtih  regard  to  the  weather  conditions  when  the  above' 
test  results  were  obtained,  it  should  be  pomtcil  out  th-.t 
during  test  No.  1  there  was  rain  at  intervals  and  the  rails 
were  wet,  while  when  test  No.  2  was  made  there  was  .heavy 
rain  and  the  rails  were  flooded.  I^ine  weather  prevailed 
whilst  tests  Nos,  3  and  4  were  being  carried  out,  but  the 
former  was  made  on  dry  rails  and  the  latter  on  wet  ones. 
The  weather  was  also  fine  when  test  No,  5  was  made  on  dry 
rails,  but  during  test  No,  6  rain  fell  and  the  rails  we're-' 
flooded. 

The  tractive  resistance  tests  gave  the  results  recorded 
below  :  — 

(1)  Loaded  cars — 

Speed.    m,p,h .,,  I  6  8 

Reduction  in   tractive  resistance 
in  favour  of  Hoffmann  car."',      20.')  '22.7         21,4 

(2)  ITnloaded  cans — 

Speed,     in.p.h 1  H  "■■        10 

Reduction  in  tractive  resistance 
in  favour  of  Hoffmann  car,  %      24,0    22.3    21.C    21,.0. 

The  static  friction  tests  were  made  at  various  loads  and  the' 
results  obtained  .showed  that  the  .starting  effort  required  for- 
the  Hoffmann  car  was  1/20  that  of  the  ordinary  car. 

Retardation  tests  were  made  and  the  retardation  de-' 
termined  from  speeds  up  to  20  miles  ner  hour.  It  was  found 
that  the  Hoffmann  car  would  run  57  per  cent,  further  than' 
the  ordinary  car  after  the  supply  of  power  was  shut  off  at  the' 
same  epeed. 
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LEGAL. 

U.  B.  Cakprntbr  I'.  C.  A.  Carpenthh,  Ltd. 
In  the  Mayor's  and  City  uf  London  Court,  on  .^ugutst  Ibt, 
George  Bertram  Carpenter,  electrical  engineer,  cluinjed 
;£3'j  1.5«.  again.st  C.  A.  Carpenter,  Ltd.,  electrical  engineers,  9, 
•Coleman  Street,  E.G.,  for  iU  i)er  cent,  ccjniniis.'sion  on  business 
introduced  whilst  he  was  in  the  company's  euiployinent.  Mr. 
Eddy  appeared  for  the  plaintiff  and  Mr.  Powell  for  the 
defendants.  ;    |'*j 

Mr.  Eddy  said  that  prior  to  March  of  last  year  plaintiff's 
brother,  Charles  Augustus  Carpenter,  was  carrying  on  busi- 
ness on  his  own  account  as  an  electrician.  In  March  of  last 
year  the  defendant  company  was  formed  to  take  over  the  busi- 
ness of  C.  A.  Carpenter,  he  and  his  wife  being  permanent 
directors.  The  defendant  company  tspecialised  in  a  burglar 
alarm,  and  from  February  until  Jmie  plaintiff  acted  as  the 
representative  of  the  defendant  company,  and  he  was  to  be 
■paid  10  per  cent,  commission  on  the  turnover.  In  February 
defendants  were  doing  scarcely  any  business,  but  as  a  result 
of  plaintiff's  work  the  turnover  became  £130  a  week.  Plain- 
tiff introduced  the  burglar  alarm  to  Lloyd's,  insurance  com- 
panies, and  others.  Plaintiff  had  advanced  more  than  £1,000 
to  his  brother.  Plaintiff  had  received  part  of  the  commission 
due  to  him,  leaving  the  balance  sued  for  due.  A  counter-claim 
of  £21  had  been  raised  for  electrical  work  done  at  the  plam- 
tiff'a  house  at  Hendon.  That  was  to  have  been  set  off  against 
the  interest  due  to  plaintiff  for  his  loans  to  C.  A.  Carpenter. 

Mr.  Powell  said  he  admitted  owing  plaintiff  £18,  and  the 
plaintiff  owed  the  company  £"21. 

After  consultation  judgment  was  entered,  by  consent,  for 
the  plaintiff  for  £20  on  the  claim  and  on  the  counter-claim 
■the  Judge  observing  that  that  was  the  sum  he  should  have 
Bugge.'cted,  and  he  was  very  glad  the  case  had  been  settled. 


BoDEN  V.  Davis. 
In  the  Mayor's  and  City  of  London  Court,  on  August  1st, 
before  Judge  Jackson,  Mr.  Leslie  J.  Boden,  840,  Winchester 
House,  London  Wall,  E.C.,  sued  Mr.  H.  E.  Davis,  electrical 
engineer,  11,  Sun  Street,  for  £44  balance  of  account  for  office 
accommodation  supplied,  and  clerical  and  accountancy  work 
done  by  him  at  £1  a  week  in  connection  with  "  Delcoblast," 
a  chemical  material  for  obscuring  glass.  Mr.  Beasley 
appeared  for  the  plaintiff  and  Mr.  James  Duncan  for  the 
defendant. 

Mr.  Beasley  stated  that  towards  the  latter  part  of  1919  the 
defendant  approached  one  Kirby  to  do  the  business  work  in 
coimection  with  the  manufacture  of  "  Delcoblast  "  at  South 
Street,  where  he  carried  it  on.  For  some  months  Kirby  did  it 
for  nothing.  He  then  became  too  busy  and  defendant  asked 
Kirby  to  find  some  one  to  do  the  work.  In  May,  1920,  Kirby 
brought  plaintiff  to  the  defendant's  office.  Kirby  and  Boden 
were  partners,  and  it  was  arranged  that  the  plaintiff'  should 
carry  on  the  work  of  keeping  the  books  and  generally  looking 
after  the  business  of  the  defendant.  Plaintiff  was  to  be  paid 
£1  a  week.  Defendant's  name  and  "  Delcoblast  "  were  put 
up  at  the  plaintiff's  office.  Plaintiff  did  the  work  and  kept 
the  various  accounts.  From  time  to  time  he  was  paid  £31  on 
account,  and  the  balance  claimed  was  due.  Plaintiff  drew 
the  necessary  cheques,  all  of  which  were  signed  by  the  de- 
fendant. The  business  did  not  pay  and  the  office  work  was 
move'i  to  the  defendant's  premises. 

Plaintiff  said  that  Davis,  the  defendant,  and  one  Cahan  each 
put  up  £100  to  carry  on  the  business  of  "  Delcoblast."  There 
was  no  arrangement  that  Kirby  was  to  get  20  per  cent,  of  the 
profits,  Cahan  40  per  cent.,  and  the  defendant  40  per  cent. 

Defendant  said  he  never  agreed  to  pay  the  plaintiff  £1  a 
week  or  any  sum.  He  looked  upon  the  plaintiff  as  Kirby's 
'■lerk,  and  Kirbv  was  to  have  had  20  per  cent,  of  the  profits  of 
:he  sale  of  "  Delcoblast."  The  business  was  unsuccessful 
md  the  £200  capital  was  lost.  He  signed  the  cheques  without 
having  any  explanation  as  to  what  they  were  for.  More  than 
half  were  signed  in  blank. 

Judge  Jackson  thought  it  extraordinary  that  the  defendant 
should  have  signed  the  cheques  in  blank.  The  books  were  all 
against  the  defendant.  Judgment  was  given  for  the  plaintiff, 
with  costs. 

Electrician  Sentenced  for  Fraud. 
-\n  electrician  named  Prank  Sinclair  Ormonde  (,")2)  appeared 
at  the  I;ivcrpool  Sessions  on  .August  3rd  on  a  charge  of  obtain- 
ing £600  by  false  pretences  from  John  .•\lfred  Scalloii  in  Octo- 
ber last.  For  the  prosecution,  il  was  stated  that  Mr.  Scallon 
came  into  contact  with  prisoner  through  an  advertisement  in- 
serted by  a  partnership  agency.  Ormonde  described  himself 
as  an  electrical  installation  contractor,  carrying  on  business  at 
325,  Islington,  and  said  he  wanted  a  partner  to  pay  £250  for 
the  goodwill,  and  to  invest  £3.50  in  the  business.  They  were 
each  to  draw  a  salary  and  equally  share  the  profits.  When 
Mr.  Scallon  visited  the  woiks  he  asked  for  a.  balance  sheet.  He 
received  one.  and  on  October  8th  he  received  another  balance 
sheet  from  the  auditor,  and  on  the  strength  of  th.it  and  other 
documents  he  was  satisfied  that  it  was  worth  his  while  to  put 
his  money  into  the  busixiess.    In  the  balance  sheet,  under  the 


assets,  were  .sundry  debtcjrs  r<-prc.K<-nting  £772,  and  it  •••■.is  in 
connection  with  this  item  that  the  j^re.scnt  ch;irge,s  w.re 
brought.  Mr.  Scallon  handed  over  i^iSO,  and  later  £30*1. 
and  started  work  with  the  company.  He  noticed  that  some 
small  jobs  were  detilt  with,  but  nothing  of  any  unportance, 
and  he  examined  the  book.s.  In  the  day-l)Ook  he  noticed  three 
items  of  £2fi,  £22.  and  £18(J  (>ut*tanding  against  two  finns, 
and  after  making  inquiries  complained  to  the  prisoner.  When 
prisoner  was  arrested  and  charged  he  rephed  :  "  My  auditur 
is  to  blame.  He  kept  my  bo<jk«. "  The  aceountant  said  thai 
he  had  taken  the  balance  sheet  from  the  books,  which  were 
shown  to  him  by  the  pri.soner.  He  was  not  responsible  for  the 
care  of  the  books.  With  regard  to  the  item  of  £1W)  shown  as 
due,  it  seemed  to  him  a  large  amount  for  the  business,  and  be 
asked  the  prisoner  about  it;  ho  replied  that  it  was  a  good  debt. 
The  hooks  were  loosely  kept.  Prisoner  was  sentenced  to  six 
months'  imprisonment  in  the  second  division. 


Marconi's  Wireless  Telegraph  Co.  r.  Mcllaud  Hauiw 
Valve  Co. 
Mr.  Jostice  P.  O.  Lawrence,  in  the  Chancery  Division  Jast 
week,  continued  the  hearing  of  this  action,  brought  by  the 
plaintiffs  for  an  injunction  to  restrain  the  defendants  from 
infringing  their  letters  Patent  Nos.  28,412,  of  1913,  and  136,658, 
the  first  granted  to  tho  company  and  Mr.  Henry  Joseph 
Bound  for  an  alleged  invention  of  "  improvements  in  receivers 
for  use  in  wireless  telegraphy,"  and  the  other  relating  to  a 
patent  granted  to  Michel  Peri  and  Jacques  Biguet  for  "  im- 
provements in  or  relating  to  vacuum  tubes." 

The  defence  was  a  denial  of  infringement  {ride  Electricau 
Review,  July  2Sth,  p.  121). 

Dr.  W.  H.  EccLES,  called  for  the  defendants,  said  he  was 
adviser  to  the  Admiralty  on  matters  connected  with  wireless 
telegraphy.  He  understood  that  Round's  patent  related  to  a 
particular  construction  of  the  De  Forest  three-electrode 
vacuima  tube  with  cylindrical  grid  and  cylindrical  anode 
characteristically  by  themselves,  that  the  grid  entirely 
separated  the  filament  space  from  the  anode  space,  and  that 
the  cylinder  separated  the  filament  from  the  glass.  Witness 
thought  that  what  the  defendants  had  done  did  not  constitute 
infringement.  Cross-examined,  he  did  not  say  that  Round's 
patent  was  devoid  of  merit.  He  thought  that  it  possessed  the 
merit  of  keeping  the  elc-.ti-ons  off  the  glass  in  a  soft  valve,  and 
yet  retaining  Ijcbins's  improvements  upon  De  Forest. 

Counsel  for  the  respective  parties  having  addressed  the 
Court,  his  Lordship  said  he  would  deliver  his  judgment  next 
term. 

Judgment  was  accordingly  reserved. 


Telegraph  Concessions  in  Brazil. — Decrees  signed  on 
April  7th  and  Sth  by  the  President  of  Brazil  approve  the 
following  telegraph  and  cable  developments,  says  the  Ftnau- 
cier.—  (l)  Plans  of  the  -\11-America  Cables  (Inc.)  for  overhead 
telegraph  lines  and  cable  stations  in  Sao  Paulo  and  Santos;  (2) 
similar  plans  in  the  same  cities  submitted  by  the  Western 
Telegraph  Co.;  (3)  petition  of  Enrico  Sehoch  for  permission 
to  organise  a  company  for  the  construction  and  oi)eration  of 
cables  from  Rio  to  Rome  and  from  Rio  to  Monte  \  ideo.  Tne 
authority  granted  Eurico  Sehoch  specifies  that  the  proposed 
company  shall  enjoy  no  special  privilege*,  nionopoly  or  sub- 
vention in  Brazil,  states  a  report  published  by  the  U.S.  De- 
partment of  Commerce.  The  new  company  is  a  further  devel- 
opment of  the  plan  for  a  cable  from  Italy  to  Brazil,  the 
ItaUan  concession  havmg  been  obtained  last  September.  This 
last  concession  gives  the  Compagnia  Italiana  dei  Cavi  Tele- 
grafiei  Sottomarini  the  right  to  lay  and  operate,  for  a  period 
of  50  years,  cables  to  Greece,  Spain,  the  Canary  Islands,  the 
Cape  Verde  Island,  Brazil.  Uruguay,  and  Argentina,  and 
specifies  that  during  that  period  the  Italian  Government  will 
not  grant  cable  rights  to  any  other  company.  Italian  or  foreign, 
without  first  notifying  the  Compagnia  Italiana  dei  Cavi  and 
"iving  it  the  opportunity  to  furnish  the  service  proix>sed. 
"  There  is  no  obstacle  to  the  granting  of  cable  concessions  in 
Uruguay,  and  recent  developments  in  Argentina  make  it 
probable  that  the  Italian  company  will  encounter  little  diffi- 
culty there.  The  date  set  for  the  completion  of  the  cable 
from  Italv  to  South  America  is  January  27th.  1'>J5.  The 
Western  Telegraph  Co..  on  April  illst,  opened  to  the  public 
its  new  cable  giving  direct  service  between  Rio  and  Maceio. 
Several  months  ago  the  Brazilian  Government  granted  to  the 
.\11-America  Cables  a  new  concession  for  a  cable  from  Rio 
to  Buenos  Ayres.  The  previous  concessions  to  that  companv 
covered  cables  from  Buenos  .\yres  to  Monte  Video  aud  from 
Rio  and  Santos  to  Monte  Video,  but  no  authority  had  been 
granted  for  a  direct  cable  from  Brazil  to  .\rgentina.  It  will 
be  po.ssible  for  the  company  to  make  the  direct  connection 
from  Rio  to  Buenos  Avres  by  cutting  the  Monte  Video-Rio 
cable  in  the  River  Plate  and  diverting  il  to  Buenos  Ayres. 
but  if  this  is  done  a  new  coastal  cable  between  Santos  and 
Rio  will  probably  be  necessary.  With  the.oe  rearrangements 
a  flexible  svstem  f<ir  communication  between  the  three  re- 
publics will" be  produced,  and  the  service  to  the  West  Coast 
and  to  North  .\iuerica  will  be  improved. 
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Conipiled  express 
Stspikns,  Chartered  Paleni  Agents,  285,  High  Holboi 


aft    by    wirolei 


D.  S.   r.  .\danis.     July  34lh. 
iwitching    systems."     W.    Aitken.    July 

British     Thomson-Houston     Co..     Ltd. 


30,158.     '*  Method    of  exploding    bombs   discharged   from 
te+egraphic  waves."    C.  R.  Jarman.     July  34th. 

130,161.     *'  Electric    transmission  systems.*'    A.    M.    Taylor.     July   34th. 
^  30,170.     "  Conducting    wires    for    electrical   ,;pparatu5."-       W.    Picard.       July 

«l,l?3.     "  Wireless  telegraphic.  &c.,  : 

30,1S1.     "  Automatic,    &c.,   telepho 
2«1>. 

•J0,209.    "  Electric     beating     units 
(General  Electric  Co.).    July  24th. 

SO.m  "  Glareless  lamps  "  A.  V.  Cassels.  J.  A.  Paton,  H.  Richards,  and 
^■J^aJ'"""^"^-     ■'"'''  ^"•-     (Australia,  September   13th,   1921.) 

30.2Sa.        Spark   plugs."    A.   de  Claremont.     July  24th. 

30,358.    "Wireless  aerials,  &c."     H.   M.  Lucy.     July  35th. 

?'•?'*;,  "Antenna  for  underwater  wireless  telegraphy,  &c."  L.  S  Palmer 
and  L.  G.  Preston      July  25th. 

•X),336.  "High-frequency  signalling  systems."  British  Thomson-Houston 
(  o..  Ltd.    July  2oth.     (United  States.  April  18th.) 

?'??'"^."  ^''■'^''**  telegraphy  and  telephony."  G.  A.  Irving,  L.  G.  Preston 
ind  G.  Shearmg.     July  2oth. 

i0,348.    "  Anti  dazzle   devices  for    >-ehicle   lamps."       R.    G.    Ncwhall.        Julv 

■-'U,350.     "  Electrode's    and    method    of    manufacturing   same."        J.     P.    Scolt. 

2U,3S1.     "  Electrodes   and    melluvl    of    manufacturing    sanii  ."        J.     P.    Scotl. 

20,353.    "  Electrolytic  cSls."    J.    P.   Scott.    July  25th. 
,     ..■    „•  ,  "  "'"""^     '°''    '"""connecling    electrical     lines    in    telephone    plants, 
ir.tk    192lY    '^"'°'"'""=    Telephone    Co.,    Ltd.    July    25th.     (Sweden,    October 

20,365.  "  Jewel  bearings  for  rotary  elements  of  electric  meters  "  G  \ 
l^h^etham,   Metropolitan-Vickers  Electrical  Co.,   Ltd.,  and    W.   Smethurst.     July 

30.393.  "  Synchronous  electromotors  for  charging  accumulators  by  alter- 
nating current."    J.   Bregi.     July  Sfith.  *"    *" 

20.410.  -'Electric  motors,  dynamos,  &c."  C.  F.  Davies.  I  H  Taylor  and 
W.  E.  Taylor.     July  26th.  '       ' 

20,421.  "  System  for  distant  control  of  direct-current  electric  motor  " 
f  LA.T.   Soc.  Anon.     July  26th.     (Italy,   August  9th,   1921.) 

1  AC  '  Drive  of  electric  power  producing  machines."  D.  H.  Savage  and 
J.  A.  Savage.    July  26th. 

20,443.  "  Insulation  of  electric  cables."  C.  J.  Beaver  (Executor  of  E.  A. 
Claremont),  A.  VV.  Claremont  (Executor  of  E.  A.  Claremont),  E  A  Clare- 
mont L  B  Claremont  (Executor  of  E.  A.  Claremont),  and  VV.  T.  Glover  and 
t-o.,  Ltd.     July  26th. 

?'f-J  "  'V";?"""'  '""^  "■"'"  "fitting,  ic.,  installulions."  A.  H.  Darker 
and  J._  Stone  &  Co.,  Ltd.    July  36th. 

20.458.  "  Arrangement  for  suspending  overhead  wires  on  electric  railways 
&c."    Sir  P.  Dawson   and  F.  W.   Fawdry.     Julv  26th.  ' 

20.459.  "  Device  for  supporting  overhead  wires  for  electric  railways  &c  " 
Sir  P.   Dawson  and  F.  W.  Fawdry.     July  26th.  '    ' 

20.460.  "  Electro  responsive  devices."  British  Thomson-Houston  Co  Ltd 
and   A.   S.   Fitzgerald.     July  36th. 

■  ^■■'?-,  "nIL'"'"''?  ^"^  «"''<''"g  apparatus."  British  Thomson-Houston  Co., 
Ltd.     July  26th.     (United   States,  July  26th,  1921.) 

20.462,  "Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd 
(General  Electric  Co.)    July  26th. 

"0,4/1.     "Regulating  devices- for   high    intensity   arc    Irimps."     H.    L.    M.    J. 


July   26th.     (Uniteil 
July   26th.        (United    States, 


ar<J.     July  36th. 
20,476.     "  Electric  circuit   controllers."     K.    R.   McBr 
Str.tcs.  August  10th,  1931.) 

30.478.  "Circuit  controllers."     R.    C.  Arter. 
September  8th,    1921.)  ^ 

20.479.  "  Ringing  control  systems."  A.  VV.  Clement.  July  26th.  (United 
Slates,  August  10th,  1931.) 

20,483.  "  Devices  for  transmission  of  electric  currents  between  relatively 
movable  solid  conductors."  R.  Erban  and  A.  Madle.  July  26th.  (Austria. 
July  26lh,  1921.) 

20.485.  "  Manufacture  of  plates  of  electric  storage  batteries,  &c  "  O  Rey- 
nard,  F.  F.  Tapping  and   F.  C.  Thornley.     July  26th. 

20,493.     "  Device  for  locking  electric  lamp  globes  in  holders."     A.  Wilkinson. 

20,499.    "  Electro  mechanical   typewriter."    E.    P.  Hall.    July  27th. 

20,526.  "Telephone,  &c..  head  instruments."  Dictograph  Products  Cor- 
poration  and  E.  VV.  Pattison.    July  27lh. 

20,.''.28.  "Machines  for  winding  electric  coils."  Dictograph  Products  Cor- 
piir.-.twn  and  E.  VV.  Pattison.    July  27th. 

20..529.  "  Telephone  receivers."  Dictograph  Products  Corporation  and 
E    W.  Pattison.    July  27th. 

^I.-'JIS.  "  Removable  shutters  for  electric  alarm  systems."  G  B  Carpenter 
July  27th. 

20,.').53.  "  Impulse  sending  devices  for  automatic  telephone  systems,  &c."  VV. 
Sii.lt,  Telephone  Manufacturing  Co.,  Ltd.,  and  A.  F.  Wood.    July  27th. 

20.563.  "  Protective  arrangements  for  alternating  electric  current  circuits." 
R.   W.  Biles  and  A.   Reyrolle  &  Co.,   Ltd.     July  27th. 

20.-568.  "  Electric  circuit  systems  for  'vHreless  telegraphic,  &c.,  receivint! 
apparatus."    VV.  J.    Rickets.     July  27th. 

30,.571.    "  Electric  induction  coils."    N.  E.  Dobbin,  S.  L.  Forbes,  and  J.  VV. 


N.   E.   Dobbin,    S.    L. 


Fothergill.     July  27th. 

20.573.  "  Loud    speakers  for    wireless  installations.' 
Forb'-s,  and  J.  VV.  Fothergill.    July  27th. 

20.574.  "  High-frequency  signalling  systems."  British  Thomson-Houston 
C.  .  Ltd.    July  37th.     (United  St-ites,  July  27th.  1921.) 

30.576.  "  Radio  receiving  devices."  Capitol  Phonolier  Corporation.  Julv 
271  h.    (United  States,  June  2nd.) 

2fl..';79.  "  Electric  controller."  Ward  Leonard  Electric  Co.  Julv  27lh 
(Unil.fd  States,  July  29lh,  1921.) 

20. .593.  "  Controlling  device  operating  bv  the  aid  of  a  relay."  Aktiebolaget 
V  .p'.r.-.ckumulator.     July  37th.     (Sweden,   July  29th,  1921.)       ' 

•2li.r,nn.  ••  Resistance  devices."  Ward  Leonard  Electric  Co.  Julv  27th 
(I  nii-d   States,   March  27th.) 

20. ."^Sl.  ''  Resistance  devices."  Ward  Leonard  Electric  Co.  July  27lli 
ll'ni'ed  States,   March  38th.) 

2t)..599.  "Combined  packing  crates  and  stands  for  electric  .storage  batteries." 
Fuller's   United  Electric  Works,   Ltd.,  and   J.   P.  Mansfield.     July  27th. 

30.600.  "  Publicity  sign   telegraphs."    H.  K.  Harris.    July  27th. 

20.601.  "Telephone  exchange  systems."  G.  Dcakin  and  Western  Electric 
Co..  Ltd.    July  37th. 

30,634.  "  Artificial  illumination."  P.  Becston  and  J.  A.  Lambert.  Julv 
STili. 

20.(133.     "  Electric    microphones."     B.    A.    Pilkinglon.     Julv    28th. 

20.633.  "Electric  device  for  indication  of  vacant  seats' in  kinemas,  &c." 
G.   B.  Banks.     July  28th. 

20,639.    "  Distribution  of  electricity."    T.   Cooper.    July  28th. 

30.67.r  "  Electro-magnetic  apparatus  for  steering  vehicles."  J.  G.  Gray. 
July  28tli.  b  J  . 

20,68.5.    "  Wireless  tuning  coils."    J.   Lipousky.    July  28th. 

20,691.    "Induction    motors."    H.    C.    E.    Houtard.    July    28th.     (Germany, 


30,737.     "  Burglar   alarm   systems."    C.   B.    Carpenter.     Joly   SSth. 

30.751.  "  Glands  for  junction  boxes."  Macintosh  Cable  Co.,  Ltd.,  an<) 
D.   D.   Watson.     July  28th. 

20,753.     "  Electric    switches."     W.   C.    Davey    and    D.    WliiU.     July  28th. 

20,767.  "  .Adjustable  electrical  rheostats,  inductances,  1.."  W.  A.  Brooke. 
July   29th. 

20,771.  "  Mast  for  aerial  wires  used  in  wireless  telegrapky."  F.  H.  Arm- 
strong.    July    29th. 

20.810.  "  Alternate-current  electricity."  A.  E.  Salisbury  and  M.  J.  E. 
Tilney.    July   29th.  . 

20.811.  "  Apparatus  for  testing  and  improving  high-tension  spark  circuit 
of    internal-combustion  engines."    A.  Hewlett.     July  29th. 

30,813.     "  Wireless    receiving    apparatus."    C.    S.   Agate.     July    a9th. 

30.818.  "  Treatment  of  magnetic  materials."  Western  Electric  Co.,  Ltd. 
(Western     Electric    Co.,     Inc.).     July    39th. 

30.819.  "  Loaded  electric  conductors."  Western  Electric  Co.,  Ltd.  (Western 
Electric  Co.,    Inc.).    July  39th. 

30,825.    "  Electric  switches."    O.   Lucas.    July   29th. 


PUBLISHED     SPECIFICATIONS. 

numbora  in  parentheses   are   those    under   which    the  specifications   will  be 
printed   and   abridged,  and   all  subsequent  proceedings   will   be  taken. 


Julv  S9ih.  1921.) 

30,705.     "Systems    of   electric    distribut 
I. Id    (General  Electric  Co.).     July  28th. 


i-Houston   Co.. 


xsao. 

.■)0,775.  "  Electrical  heating  and  cooking  apparatus."  G.  Pate  and  J.  R. 
Laird.    July  30th,  11121.     (182,822.) 

1.156.  "  Electric  motors."  Traun's  Forschungslaboratorium  G«s.  H.O. 
January    10th,    1921.     (167,262.) 

1.157.  "  Process  and  apparatus  for  converting  .^atic  atmospheric  electrical 
energy  into  dynamic  electrical  energy  of  any  suitable  high  periodicity." 
Traun's   Forschungslaboratorium    Ges.    H.O.     January    10th,   1921.     (157,263.) 

1,317.  "  Automatic  electric  switches."  H.  Bollinger.  August  19th,  1913. 
(157,396.) 

1,329.     "  Means   for   modulating    the    periodicity    and    potential  of    alternating  " 
current    supply."      Ges.    fur     Drahtlose    Telegraphic.      December      24th,    1919. 
(157,408.) 

3,688.  "  Soundnrecording  or  sound-reproducing  machines."  Plantation  Rub- 
ber Manufacturing  Co.,  Ltd.,  and  M.  M.  Dessau.  January  20th,  192L 
(183,836.) 

3,783.  "  Telephone  systems."  Western  Electric  Co.,  Ltd.  (Western  Elec- 
tric   Co.,    Inc.).     January    31st,   1931.     (182,839.) 

4,958.  "  Connection  system  for  electric  transformers."  G.  Campos.  Feb- 
ruary 12th,  1920.     (159,136.) 

7,^3.  "  Telegraph  or  telephone  systems,  with  amplifiers."  H.  A.  Gilt 
(Deutsche  Telephonwerke   Ges.).     March  8lh,   1921.     (182,853.) 

7,561.  "  Differential  method  and  device  for  the  electrical  navigation  ot 
^hlps."    Signal     Ges.     March    12th,    1920.     (159,903.) 

8,047.     "  Dry  storage  batteries."     W.  Gardiner.     March  15th,  1921.     (182,865.). 

8,141.  "  Circuit  arrangements  for  multiplex  cable  telegraphy  and  tele- 
phony." H.  A.  Gill  (Deutsche  Telephonwerke  Ges.)  March  15th,  1921. 
(182,867.) 

9,501.  "  Means  for  detecting  faults  or  breaks  in  submarine  electric  cables."' 
F.    B.   Young    and   B.   S.    Smith.     March   30th,    1921.     (182,870.) 

9.950.  "  Method  of  and  apparatus  for  receiving  high-frequency  electric 
signals."     D.   G.    McCaa.     April  6lh,    1920.     (Addition    to  155,244.)     (161,187.) 

9.951.  "1  Electro-magnetic  cut-outs."  La  Metallurgique  Electrique  (Soc. 
-\non.)     September  6th,    1920.     (168,848.) 

10,213.  "  Device  for  automatically  making  and  breaking  an  electric  circuit 
with  the  commencement  and  ceasing  of  speaking  currents  and  similar  electric 
oscillations."    Telegraphon    Ges.     August    24th.    1920.     (168,300.) 

10,326.  "Reception  of  radio  signals."  Marconi's  Wireless  Telegraph  Co., 
Ltd.    April  9th,    1920.     (161,580.) 

10,404.  "  Electric  commutators."  J.  E.  Calverlev  and  W.  E.  Highfield. 
April   8th,  1921.     (182,895.) 

10,433.  "  Dynamo  electric  machinery."  H.  F.  Joel,  Sen.,  and  H.  F.  Joel^ 
lun.     April    9th,    1921.     (Cognate    application    19,830/21.)     (182,896.) 

10,462.  "  Dynamo  electric  machines."  S.  B.  Morgan.  April  9th,  1921. 
(182,898.) 

10,478.  "Electric  voltage  regulators."  E.  C.  Wilkins.  April  9th,  1921. 
(182,899.) 

10,702.  "  Electro-magnetic  switches."  British  Thomson-Houston  Ci.,  Ltd. 
(General    Electric  Co.).     .-Kpril    12th,    19'21.     (182,923.) 

10,770.  "  Illuminated  signs."  Studien  ges  fiir  Elel-.trische  Beleuchtung,  Dr. 
F.   Skaupv,    and   A.    Fehse.     April    13th,   1921.     (182,926.) 

10,803.   '"  Telautography."     H.  G.  Bartholomew.     April  13th,  1921.     (182,928.) 

10,822.  "  Retarding  devices  for  electric  relays."  VV.  H.  Petersen  andi 
Allmanna   Svenska   Elektriska  Aktiebolaget.     April    13th,    1921.     (182,932.) 

11,070.     "  Electric    switch."     A.    H.     Hunt.     April    15th,    1921.     (182,945./ 

11,152.  "  Electric  switches."  Butlers,  Ltd.,  and  A.  Reeves.  April  18th^ 
'!)2l.     (182,951.) 

11.427.  "Telephone  hand  sets."  Western  Electric  Co.,  Ltd.,  and  G. 
Deakin.     April   20th,   1921.     (182,9S6.) 

11,560.  "  Electro-magnetic  switches  or  contactors."  Metropolitan-Vickrfft  . 
Electrical    C.i.,    Ltd.    April  23rd,   1920.     (162.251.) 

11.943.  "  Electric  burglar  alarms."  G.  Kirk.  April  26th,  1921.  (Addition' 
to    181,171.)     (182,965.) 

12.181.  Electric  welding  and  appartus  therefor."  W.  Langdon  Davies 
.ind   A.   Soames.    April  28th,  1921.     (Cognate  application   34,224/21.)    (182,970.) 

12.386.  "  Electric  switches."  Bristol  Tramways  and  Carriage  Co.,  Ltd.,  and 
H.    A.   Payne.     April  29th,    1921.     (182.977.) 

13,671.  "  Automatic  reversing  switch  or  pole<hanging  mechanism  for' 
<lynamo  electric  machines."  J.  Stone  &  Co.,  Ltd.,  and  A.  H,  Darker.  May 
l;j(h,  1921.     (182,996.) 

14.571.  "  Secondary  electric  batteries  or  accumulators."  B.  Heap  and  ■ 
Chloride    Electrical    Storage   Co.,    Ltd.     May   25th,    1921.     (183,013.) 

15.075.  "Alternating-current  electrical  instruments."  G.  F.  ShoHer  and" 
i;.    VV.  Hill.     Mav   31st,  1921.     (Addition    to   16S.339.)    (183,017.) 

15,256.  "Telephone  systems."  Automatic  Telephone  Manufacturing  Co.. 
Ltd.     June    18th,     1930.     (165,030.) 

Ifi.OlO.     "Electric    terminals."     P.    B.    Handlev.     June    10th,    1921.     rl83.022.> 

17.073.  "  Fireproof  holders  for  half-watt  electric  lamps  and  the  like."  H.  C. 
T.Klor.    June  22nd,  1921.     (183,027.1 

18,955.  "  Apparatus  for  controlling  the  relative  speeds  of  motors,  or  other 
driven  devices."  Igranic  Electric  Co.,  Ltd.  (Cutler  Hammer  Manufacturing 
Co.).    July   13th,   1921.     (183,036.) 

19.369.  "  Rotary  converters."  Igranic  Electric  Co.,  Ltd.  (Cutler  Hammer 
M.inulacluring    Co.).      July    18th,    1921.      (183.0.37.) 

19,744.  "  Electrolysis  of  solutions  and  apparatus  therefor."  Hooker  Elec- 
tn.chemical    Co.     August    5th,    1920.     (167,469.) 

19,940.  "  Electric  protective  systems."  Akt.  Ges.  Brown,  Boveri  et  Cie. 
July   31st,   1920.     (167,170.) 

xsaa. 

2.358.  "  Induction  motors  lor  alternating  electric  current."  Crypto  Electrical 
Co..  Lid.,  and  H.  G.  .Sharp.    January  25th,  1922.     (183,095.) 

K.372.  "Alternating-current  rectifying  apparatus,"  H.  Andre.  March  26th,. 
1921.     (177..531.) 

14.820.  "  Electric  lighting  and  starting  installations  for  motor  vehicles." 
K.   Dosch  Akt.  Ges.     May  30th,  1921.     (180,087.) 

16,420.  ".Switches  of  the  quick  make  and  break  type."  J.  B.  Tucker. 
April  2nd,  1921.     (Divided   application   on  182,653.)     (183,102,) 
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Almost  all  over  the  world  and  extending  back  for  many, 
many  years,  British  engineering  firms  and  contractors 
for  public  and  private  works  of  various  kinds  have 
carried  out  undertakings  in  different  countries  which 
have  earned  for  them  a  reputation  that  is  unsurpassed, 
if  indeed  equalled,  by  that  of  any  of  their  competitors 
of  any  other  nationality  who  at  a  much  later  date  em- 
barked upon  similar  enterprises.  In  the  course  of  this 
work  a  large  amount  of  experience  has  been  gained  of 
the  commercial  laws  of  the  foreign  countries  concerned 
in  so  far  as  they  were  applicable  to  the  works  which 
were  executed,  and  the  information  thus  obtained  has 
naturally  been  carefully  safeguarded  by  the  parties  con- 
cerned in  the  interests  of  possible  developments  in  the 
same  parts  of  the  world  in  the  future.  Private  enter- 
prise, in  fact,  and  almost  invariably  without  any  assist- 
ance from  the  State,  has  always  been  the  basis  of  the 
success  of  British  engineers  all  over  the  globe. 

The  preceding  reflections  have  been  evoked  by  the  an- 
nouncement that  an  American  inquiry  is  now  being 
oificially  made  into  the  legal  requirements  of  American 
engineers  and  contractors  in  the  matter  of  operations 
carried  out  in  other  countries.  Some  time  ago  a  Divi- 
sion of  Commercial  Laws  was  created  within  the  United 
States  Department  of  Commerce  for  the  express  purpose 
of  compiling  and  distributing  information  on  the  work- 
ing of  foreign  laws  abroad  as  affecting  the  conduct  of 
business  in  other  countries  by  American  firms  domiciled 
in  the  United  States.  At  the  outset  the  Department  of 
Commerce  intended  that  the  Division  should  make  an 
investigation  into  those  legal  problems  which  are  en- 
countered by  the  representatives  of  American  firms  who 
betake  themselves  to  a  foreign  country  for  a  limited 
period  to  execute  an  engineering  contract  of  one  kind  or 
another.  As  is  quite  obvious,  immediately  on  arrival 
the  supervising  or  erecting  engineer  finds  himself  in  con- 
tact with  foreign  laws.'  His  position  is  very  different 
from  that  of  the  resident  manager  of  the  branch  of  a 
commercial  firm ;  yet  his  contact  with  local  laws  is  more 
direct  and  more  fruitful  of  possibilities  of  difficulties. 
With  a  view  to  throwing  light  on  the  situation  of  the 
.-American  engineer  abroad,  and  at  the  suggestion  of  an 
American  company,  the  Division  decided  to  make  an 
inquiry  on  the  question,  and  for  this  purpose  a  question- 
naire was  prepared,  which  was  sent  last  April  to  the 
"  field  men  "  of  the  Department  of  Commerce  and  also 
to  American  Consular  officials  in  a  number  of  selected 
countries. 

The  principal  points  embodied  in  the  questionnaire 
were:  — 

1.  Is  it  advisable  for  engineeriutj  companies  which  under- 
take temporary  contracts  in  your  territory  for  official  or  pri- 
vate interesti*  to  obtain  domestication  or  to  register  their  com- 
pany? 
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2.  How  is  this  effected? 

3.  Will  it  suffice  for  the  engineer  in  charge,  with  power 
of  attorney,  to  register  as  an  individual? 

4.  What  taxes  must  the  company  pay?  (In  answering  that 
question  bear  in  mind  that  the  company  undertakes  the  work 
at  a  fixed  price  payable  in  part  before  the  work  is  started 
aud  the  balance  after  the  work  is  completed.  Profits  can- 
not be  determined  until  the  work  is  finiehed.) 

6.  Describe  the  liabihty  for  injury  to  labourers  under  the 
laws  of  your  territory.  Can  iusurance  be  obtained  for  this 
liability?     Can  contractors'  insurance  be  secured? 

It  appears  that  down  to  the  beginning  of  June  replies 
to  the  questionnaire  had  been  received  from  the  Ameri- 
can acting  commercial  attache  at  Havana  in  relation  to 
Cuba  and  from  the  American  Consul  in  Mexico  City  with 
regard  to  Mexico,  while  other  replies  are  being  awaited 
by  the  Division  of  Commercial  Laws. 

Apparently  the  investigation  only  covers  the  situation 
of  the  legal  obligations  of  the  contracting  company  and 
its  supervising  engineer,  and  it  does  not  include  the 
position  of  the  travelling  representative  who  is  sent  out 
to  work  up  business  in  the  direction  of  a  contract  for 
State,  municipal,  or  private  account.  Yet  it  seems 
necessary  for  the  travelling  engineering  representative 
to  familiarise  himself,  apart  from  the  language  of  the 
country,  with  such  legal  conditions  as  apply  to  himself 
in  the  matters  of  temporary  permits,  trading  licences, 
Ac,  and  in  order  to  enable  him,  as  far  as  possible,  to 
make  sure  that  any  contracts  entered  into  are  also  legally 
binding  upon  the  other  parties  concerned.  While  much 
may  be  learned  from  Consular  or  other  commercial 
officials,  there  are  other  ways  in  which  information  re- 
specting the  responsibilities  and  liabilities  of  represen- 
tatives and  of  their  companies  should  be  procurable.  In 
the  first  place,  there  are  the  foreign  Consuls  and  other 
foreign  commercial  organisations  in  London ;  secondly, 
ihere  are  foreign  attorneys  in  London  who  understand 
the  commercial  laws  of  their  respective  countries  ;  and 
in  the  third  place  there  are  the  large  banking  institu- 
tions whose  wealth  of  information  concerning  the  trad- 
ing conditions  and  the  legal  obligations  of  traders  and 
contractors,  which  apply  to  the  overseas  countries  where 
the  banks  have  maintained  branches  for  many  years 
past,  is  no  doubt  available  to  clients  or  others  who  seek 
development  in  transmarine  countries. 

On  the  other  hand,  the  travelling  engineer  or  the 
supervising  engineer  on  reaching  a  foreign  country  is 
able  to  apply,  as  already  mentioned,  to  the  British  Con- 
sulates, Legations  or  Embassies ;  the  firm  he  represents 
no  doubt  possesses  commercial  relations  with  overseas 
firms  from  which  much  useful  knowledge  may  be  ob- 
tained ;  the  English  managers  of  the  local  branches  of 
English  banks  also  come  into  consideration  for  procur- 
ing information ;  and  it  is  open  for  the  representative 
to  consult  an  approved  native  attorney  in  the  country 
where  he  intends  to  stay  for  a  temporary  period. 

That  the  sources  above  mentioned  have  been  utilised 
by  British  engineers  in  the  past  is  highly  probablej  we 
merely  recall  them  in  order  to  show  that  certain  paths 
are  already  open  for  the  purpose  in  view.  But  it  would 
appear  to  be  impossible  in  every  case  to  draw  up  a  set 
of  rules  and  information  for  the  safe  guidance  of  engi- 
neers and  contractors  or  their  representatives  in 
different  countries,  so  as  ta  apply  in  general  to  the  whole 
of  one  country  concerned,  as,  for  instance,  Mexico 
and  Brazil,  on  account  of  the  existence  of  local  or  State 
laws.  Thus  in  Brazil,  besides  the  laws  of  the  Federal 
Government,  there  are  those  of  the  different  States,  each 
of  which  is  able  to  raise  a  loan  on  its  own  account,  but 
the  Federal  Government  assumes  no  responsibility  for 
the  paj'Hient  of  the  interest  or  the  redemption  of  the 
debt. 


The  most  prudent  course  for  engineers  to  follow,  after 
liaving  exhausted  all  sources  available  in  England,  would 
appear  to  be  to  take  advantage  of  the  overseas  facilities 
alre.ady  mentioned.  In  some  cases  it  may  cost  money, 
but  such  expenditure  is  generally  a  profitable  invest- 
ment, as  the  resident  Germans  representing  German  in- 
dustrial works  in  South  America  found  out  long  ago, 
when  they  began  the  practice  of  making  contributions 
of  single  sums  of  from  £50  to  £100  occasionally  to  local 
charities  or  public  institutions,  which  they  notified  to 
headquarters,  being  credited  with  the  amounts  thus 
disbursed.  Certainly  those  who  are  well  equipped  with 
the  requisite  information  under  consideration  should  be 
better  able  to  transact  business  and  execute  contracts 
than  those  who  are  not  so  endowed,  and  it  therefore 
devolves  upon  firms  and  companies  which  are  interested 
to  see  to  it  that  their  representatives  are  fully  armed 
with  the  necessary  powers  and  the  required  information 
in  order  to  ensure  the  success  of  their  efforts  in  the 
acquisition  of  business  and  the  fulfilment  of  contract* 
with  the  greatest  facility  and  with  the  prospect  of  the 
minimum  amount  of  friction  with  foreign  authorities  or 
private  interests. 


The  high    degree    of    reliability  and 
Baltimore    Oil    continuity  of  service  that  users  of  elec- 
Switch    Tests,     tricity  generally  expect  in  this  country 
makes     it     imperative    to    insist   upon 
every  section  of  the  plant  that  supplies  and  distributes 
electricity  maintaining  a  high  standard  of  performance. 
It  is  realised  that  the  astonishing  growth  of  electric  power 
systems,    by  necessitating   a  corresponding   increase   in 
the  size  of    their    components,   i.e.,  generators,    trans- 
formers, cables,  and  other  station  equipment,  has  con- 
siderably augmented  the  burden  that  the  switchgear  has 
to  carry.     Moreover,   tbe  tendency  to  interconnect  the 
older  systems  still  further  increases  the  duty  that  switch- 
ing apparatus  is  called  upon  to  undertake. 

In  view  of  these  facts,  it  is  not  surprising  that  grave 
doubts  exist  as  to  the  adequacy  of  the  older  types  of  oil 
circuit  breakers  at  present  in  service  for  the  heavy  duty 
they  may  have  to  assume,  whilst  considerable  uncertainty 
is  felt  concerning  the  actual  rating  of  many  oi  the 
more  modern  types  of  breaker.  Even  when  a  breaker 
d(jes  function  properly  it  generally  requires  repairs 
or  adjustments  of  some  kind  before  it  can  be  relied  upon 
to  clear  a  second  fault,  and  this  limitation  of  the  num- 
ber of  times  a  circuit-breaker  will  satisfactorily  inter- 
rupt heavy  currents  is  indeed  a  serious  drawback.  The 
lack  of  exact  knowledge  as  to  the  individual  perform- 
ance and  rating  of  switchgear  places  the  selection  of  tl-e 
proper  type  and  size  of  new  equipment  on  an  uncertain 
basis — a  most  undesirable  condition  when  the  size  of, 
and  investment  involved  in,  modern  undertakings  are 
considered. 

That  this  situation  exists  may  be  said  to  be  largely  due 
to  the  fact  that  manufacturers  of  switclii'ear  are  handi- 
capped so  far  as  the  making  of  adequate  tests  is  con- 
cerned. Tests  are,  of  course,  made,  btit  they  are  gener- 
ally few  in  number,  or  involve  relatively  small  capacity. 
Manufacturers  are  naturally  unable  to  reproduce  the 
short-circtiit  conditions  under  which  their  products  are 
required  to  function  in  practice. 

Under  the  circumstances  the  elaborate  series  of  oil 
circuit-breaker  tests  that  have  been  carried  out  at  Balti- 
more are  of  particular  significance.  Elsewhere  in  thi-i 
issue  it  will  be  learned  that  a  total  of  some  200  three- 
phase  metallic  short  circuits  w-erc  made  directly  on  the 
Baltimore  L'!,200-volt,,25-cycle,  power  system,  wJiich  the 
switchgear  under  test  was  called  on  to  clear.  The 
maxiniuiii  generating  capacity  behind  the  short  circuits 
was  170,000  kW,  and  the  currents  interrupted  during  the 
tests  varied  from  750  to  23,700  r.m.s.  amperes. 

The  most  interesting  feature  of  the  experiment  is  the 
f.act  that  it  has  been  proved  to  be  possible  to  conduct  such 
tests  directly  on  a  modern  power  supply  system  without 
damaging  its  equipment  and  without  seriously  interfer- 
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iuj;  with  its  uoniial  operation — a  result  which  is  un- 
doubtedly due  to  the  short  duration  of  the;  short 
ciri'uits,  iiovcr  )iiore  than  0.5  second,  and  to  the  fact  that 
tlie  svstfiii  is  e(|uij')ped  with  a  carefully  designed  and 
adjusted  soli'ctive  relay  system. 

The  individual  i)erforiuain.-es  of  tlif  ciieuit  breakers  are 
said  to  indicate  that  it  is  possible  tn  design  and  build 
switcligear  wiiicli  can  be  relied  upon  satisfactorily  to 
ir.terrupt  large  currents  on  large-capacity  systems  many 
times  in  succession  without  damage  to  the  breaker,  with- 
out oil  throw,  and  without  a  change  of  oil  or  other 
adjustments  being  necessary. 


The  importance  of  accurate,  prompt. 
Transatlantic  and  rapid  communication  by  tele- 
Cable  graphic  means  in  times  of  peace  and 
Communication,  war,  whether  it  be  for  business  purposes 
or  for  naval  or  military  operations,  is 
iiiiivci-sally  recognised.  The  .sitiiution  wliirh  arose  last 
week  as  the  result  of  the  interruption  of  the  cable  and 
wireless  telegraphic  communication  between  Ireland  and 
America  sliould  therefore  be  a  significant  warning. 

Three  weeks  ago  the  large  wireless  station  at  Clifden, 
Co.  tlalway,  was  destroyed;  last  week  the  ten  British 
submarine  cables  which  connect  British  North  America 
directly  to  tlie  west  coast  of  Ireland,  in  the  neighbour- 
hood of  Valeiitia,  were  cut  by  Irish  "  Republican 
Irregulars  "  and  the  transmitting  and  receiving  instru- 
ments either  damaged  or  destroyed — the  result  being  that 
this  country  is  left  with  only  three  direct  cables  to 
America,  which  terminate  at  Penzance,  t'ornwall. 

Tlie  reason  which  led  the  Irregulars  to  this  action  is 
not  cle.'ir;  the  indignation  of  the  American  business 
world  is  no  less  than  that  of  the  general  public  whose 
widespread  disapproval  is  summed  up  in  the  re- 
marks that:  "Mr.  de  Yalera's  mad  Irish  are  making 
an  international  nuisance  of  themselves.  They  will, 
if  possilsle,  be  more  unpopular  and  more  thoroughly 
discredited  on  this  side  of  the  Atlantic  than  they  have 
ever  been.  If  they  persist,  they  will  stir  up  a  hornets' 
nest  that  will  give  them  more  trouble  in  a  minute  than 
Free  State  men  can  give  them  in  a  week."  At  a  time 
when  they  are  counting  on  American  sympathy  and  sup- 
port, the  rebels'  latest  action  seems  to  be  singularly  ill- 
advised  ;  its  only  effects  have  been  seriously  to  embarrass 
communication  and  to  throw  a  number  of  their  fellow- 
countrymen  out  of  employment. 

AVhen  tlie  cables  were  landed  on  the  west  coast  of 
Ireland,  that  country  was  an  integral  part  of  the  United 
Kingdom  and  there  was  no  serious  risk  of  interference 
with  them.  With  the  constitution  of  the  Irish  Free 
State  Provisional  Government,  however,  the  situation 
has  radically  changed,  and  the  only  way  of  freeing  this 
country  of  what  threatens  to  prove  a  serious  handicaji, 
would  seem  to  be  to  transfer  all  vital  arteries  of  com- 
munication with  the  Western  Hemisphere  direct  to 
British  soil  and  so  place  them  out  of  reach  of  malicious 
damage.  Happily,  the  situation  has  improved,  and  a 
considerably  better  service  is  available  now,  as  compared 
with  what  was  possible  last  week. 


The    Rhenish    electrical    engineering 

The   German      group  recently  held  a  general  meeting. 

Electrical         when  the  secretary  presented  a  report  on 

Industry.         the  existing  situation.    The  report  stated 

that  according  to  the  guiding  lines  laid 

down  by  the  (Vntral  ITnion  of  the  Electrical  Industry,  the 

industry  still  calculates  orders  at  the  jirices  fixed  on  the 

date  of  the  placing  of  the  contracts  in  so  far  as  the  onlers 

are  executed  within  two  months,  which  system  is  contrary 

to  the  practice  of  other  industries.    In  the  case  of  orders, 

the  execution  of  which  requires  a  period  of  longer  than 

two  montlis,   the  Central    Union    stiimlates    that  these 

prices  arc  to  Ijc  calculated  according  to  the  arithmetical 

s\stem  of  tlie  percentage  additions  fixed  every  month  to 

meet  the  increased  costs  of    ]u-odiiction.     The   Rhenish 

group  contends  that  at  a  time  when  the  depreciation  of 

the  currency   proceeds  in    leaps    and    bounds  and  raw 


materials,  such  as  castings,  bars,  sheets,  textiles,  copper, 
&c.,  have  to  be  purchased  at  the  ruling  prices  of  the  day. 
the  following  of  the  lines  of  the  Central  Union  must  lead 
to  considerable  losses.  It  is  therefore  suggested  that  this 
system  should  be  abandoned  as  speedily  as  possible,  that 
it  should  be  replaced  by  invoicing  at  tiie  prices  prevailing 
on  the  day  of  delivery,  and  that  the  method  of  granting 
credits  must  be  discontinued  under  any  circumstances 
if  the  electrical  industry  is  to  continue  to  possess 
vitality. 


One  of  the  largest  electricity  supply 
The  Glasgow  businesses  in  the  United  Kingdom, 
Electricity  that  of  Glasgow,  has  just  emerged  from 
UndertakJng.  the  most  successful  year  of  its  history. 
The  past  year's  working  showed  a  net 
profit  of  £42,578,  the  whole  of  which  Uma  been  trans- 
ferred to  reserve — a  very  wise  policy.  The  most  striking 
feature  in  the  annual  report  is  the  enormous  reduction 
in  generating  costs.  Although  the  production  of  energy 
decreased,  the  decrease  does  not  ac(;ount  for  the  very 
low  figure  recorded.  As  mentioned  in  our  review  of 
the  report,  the  fuel  cost  was  practically  halved.  \o 
doubt  the  increased  efficiency  gained  by  the  working  of 
the  up-to-date  Dalinarnock  station  has  a  great  deal  to 
do  with  the  result,  but  there  is  nothing  in  tlie  report  to 
show  the  fuel  expenditure  per  kWh  produced.  In  all 
probability  the  efficient  method  of  coal  handling  and 
checking  in  use  at  Dalmarnock,  aided  by  Jlr.  K.  H. 
Parson's  system  of  blotting  a  monthly  boiler-house  com- 
parative efficiency  diagram,  has  helped  to  atl^ain  this 
satisfactory  result.  It  is  significant  also  tlia't  a  testing 
engineer,  who  is  provided  with  complete  testing  equip- 
ment, is  employed  solely  for  the  purpose  of  investigating 
problems  connected  with  the  economical  operation  of  the 
station.  The  cost  of  coal  must  have  been  considerably 
lower,  but  it  is  to  be  noted  that  notwithstanding  in- 
creased efficiency  the  cost  of  fuel  per  kWh  sold  remained 
at  double  the  1914-15  figure.  Wages  underwent  a  sub- 
stantial reduction,  and  the  decrea.ses  which  occurred  in 
other  items  appear  amply  to  justify  the  institution  of  a 
scale  of  reduced  charges  by  the  Electricity  Committee. 
The  Gla.sgow  supply  is  certainly  "  abundant."  and 
compared  with  the  majority  of  undertakings  is  very 
"  cheap."  We  congratulate  Glasgow  on  the  result,  and 
hope  for  an  even  better  outcome  from  the  current  year. 


As  intimated   in   our   last   issue,    the 
The  Proposed    visit  to  the  (jennevilliers  station  cannot 
Visit  to  take   place  before  the  end  of  the  first 

Gennevilliers.  week  in  October.  We  are  now  en- 
deavouring to  complete  arrangements 
for  an' extended  visit  to  the  reconstructed  areas  of  the 
North  (particularly  in  the  Lens  district),  which  already 
contain  magnificent  new  power  stations  and  aii  astonish- 
ing network  of  extra-high-pressure  overhead  lines,  to- 
getlier  with  a  vast  amount  of  new  work  of  general  engi- 
neering interest.  We  have  spent  some  days  recently  in 
personally  surveying  the  area  referred  to,  and  are  satis- 
fied that  all  that  has  been  said  regarding  the  work  car- 
ried out  during  and  since  the  war  by  our  French  allies 
falls  short  of  the  truth ;  not  only  as  a  matter  of  personal 
interest,  but  still  more  on  the  ground  of  technical  pro- 
gress, it  is  of  the  first  importance  that  British  engineers 
should  make  themselves  acquainted  with  the  methods  and 
material  employed  in  the  reconstruction  of  the  generating 
stations  and  transmission  lines,  and  in  the  development 
ol'  entirely  new  undertakings  for  the  supi)ly  of  electricity 
over  large  areas  at  tlie  lowest  cost  compatible  with  reli- 
aliility  and  efficiency.  The  numlier  of  engineers  who 
h.ave  intimatetl  their  intention  of  becoming  members  of 
the  party  has  already  reached  practically  the  limit  whicli 
can  be  readily  handlod  on  a  Continental  visit.  If  there 
are  any  others  who  have  no;t  yet  communicated  their 
intention  to  join  the  party,  their  tiaines  should  be  sent 
in  at  once,  as  it  will  now  be  .necessary  for  us  to  complete 
all  arrangements  and  to  advise  the  French  companies  of 
the  numbers  attending. 
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ALUMINIUM     OVERHEAD     TRANSMISSION     LINES. 


Ai.iMixiUM  as  an  electrical  conductor  has  been  in  use 
fii.  well  over  20  years,  and  its  special  diaracteristics  as 
a  material  for  overhead  transmission  lines  are  generally 
well  known.  The  development  of  aluminium  cables 
liaving  a  core  of  steel,  however,  has  of  recent  years  drawn 


.   1. — Sectiu.\   of  the  45.(XW-vni.T  Frenxh   State   Lines,   Carrying  Two  Circuits 
oi-  Steel-cored  Aldmixicm  Cable  on  Narrow  Ba.se,  L.^ttice  Steel  Supports. 


special  attention  to  this  alternative  to  copper,  especially 
as  a  very  large  proportion  of  the  most  important  modern 
transmission  lines  employ  this  form  of  cable,  and  an 
examination  of  the  reasons  which  have  led  to  the  choice 
of  steel-cored  aluminium  cables  in  these  cases  becomes 
of  particular  intei-est  in  view  of  the  possibility  of 
extensive  developments  of  overhead  transmission  in  this 
country  that  will  probably  follow  the  revision,  now 
under  consideration,  of  the  existing  overhead  line  regu- 
lations. 

Before  describing  the  particular  advantages  of  steel- 
cored  aluminium  it  is  desirable  briefly  to  refer  to  the 
chief  characteristics  of  plain  aluminium  cables,  in  order 
to  show  in  what  way  they  are  influenced  liy  the  presence 
of  the  steel  core. 

The  chief  claim  for  aluminium  as  an  alternative  to 
copper  is  that  of  economy.  Although  aluminium  has  a 
higher  specific  resistance  than  copper  and,  for  the  same 
conductance,  the  section  must  be  about  64  per  cent. 
greater,  the  specific  gravity  of  aluminium  is  less  than 
one-third  that  for  copper  and,  in  consequence,  the 
weight  of  an  aluminium  cable  is  almost  exactly  one- 
half  that  of  a  copper  cable  of  the  same  resistance  and 
length.  If,  therefore,  the  cost  of  aluminium  cable  per 
ton  is  less  than  twice  tlie  cost  per  ton  of  copper  cable, 
the  aluminium  one  w'ill  be  cheaper.  The  actual  extent 
of  the  economy  depends  on  various  factors,  but  it  is 
usually  substantial,  and  may  be  as  high  as  25  per  cent. 

On  the  other  hand,  the  tensile  strengths  of  aluminium 
and  copper  cables  of  the  same  resistance  are  in  the  pro- 
portion of  82  to  100  and,  in  addition,  the  wind  pressure 
will  be  greater  on  the  aluminium  cable  owing  to  its 
larger  diameter.  The  result  is  tliat  the  sag  of  an 
aluminium  line  will,  in  general,  bo  greater  than  that  of 
a  copper  line,  so  that  the  supports  required  may  be  both 
higher  and  stronger,  and  the  saving  on  tlie  conductors 
may  be  reducer],  to  some  e.xtont,  by  some  extra  cost  of 
tiie  supports.  The  difference  between  the  costs  of  the 
supports  to  carry  copper  and  aluminium  cables  decreases 
as  tke  size  of  the  conductor  increases,  and  as  the  span 
length  increases.  Plain  aluminium  cables,  therefore, 
have  their  greatest  field  of  usefulness  in  schemes  involv- 


[COMMUNICATED.] 

ing  fairly  large  sizes  of  conductor  and  span  lengths  not 

exceeding  two  or  three  hundred  feet. 

For  long-distance  transmission,  modern  practice  is  to 

use  span  lengths  of  500  ft.  and  over,  not  only  because 

that  figure  gives  the  most  economical  construction, 
but  also  because  the  reduction  in 
the  number  of  supports  and  in- 
sulators reduces  the  number  of 
points  of  possil)le  breakdown.  More- 
over, the  perfection  of  high-pressure 
switehgear,  and  the  big  strides  whicli 
have  been  made  in  the  development 
of  insulators,  have  made  available 
working  pressures  up  to  220,000 
volts,  and  the  tendency  is,  therefore, 
to  reduce  the  size  of  the  conductors 
required  to  carry  the  power.  If 
follows  that  long-distance  transmis- 
sion involves  the  very  conditions  un- 
der which  aluminium  cables  sliow 
the  least  advantage — namely,  long 
sli.ui  lengths  and  small  conductors. 
but  even  under  these  conditions 
aluminium  is  worth  while,  and  there 
are  several  long-distance  transmis- 
sion lines  of  plain  aluminium  cables 
in  America,  Japan,  New  Zealand, 
and  elsewhere. 

For  most  modern  long-distance 
schemes,  however,  the  most  suitable 
type  of  conductor  is  an  aluminium 
stranded  cable  in  whicli    the    central 

strands  are  of  high-grade  steel.      Such  a  composite  calile 

shows  to  the  best   advantage  with   long  spans   and  with 

small  sizes  of  conductors. 

The  steel  strands   are  not    regarded   as 


contributing 
tow'ards  the  current-carrying  capacity  of  the  cable,  and 
the  resistance  is  taken  as  the  resistance  of  the  aluminium 
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Fig.   '2.— Fekro-concrete   Sl-itoi;ts   with  Sti;i:i.-cureii 
Aluminium  Conductors,  as  Used  in  Northern  Prance. 

strands  alone.  Hence,  a  steel-cored  aluminium  cable  is 
of  even  larger  diameter  than  the  equivalent  plain 
aluminium  cable,  and  the  supports  must  withstand  an 
even  larger  wind  pressure.  Further,  the  addition  of  a 
core  of  steel  obviously  increases  the  cost  and  reduces  the 
economy  over  copper.  Why,  then,  with  these  apparent 
disadvantages,  are  steel-cored  aluminium  cables  adopted 
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oil  the  longest  trunsmission  lines  and   the  largest  high- 
jiressiire  networks  in  the  world  l 

The  answer  to  that  t|iiestion  is  the  fact  that  steel-cored 
alununiuni  conductors  are  from  55  to  65  per  cent, 
stronger  than  copper  cables  of  the  same  resistance  and, 
at  the  same  time,  are  from  16  to  26  per  cent,  lighter. 
The  sum  effect  is  that  the  sag  with  any  particular  factor 
of  safety  and  loading  conditions  will  be  very  consider- 
ably less  than  tliat  of  the  equivalent  copper  conductors 
erected  on  the  same  span  length,  and  hence  the  most 
economical  span  length  with  steel-core<l  aluminium 
rabies  is  far  larger.  Thus,  although  the  increased 
diameter  necessitates  an  increase  in  the  strength  of  the 
supports,  the  number  of  supjiorts  required  per  mile  is 
reduced,  and,  taking  both  effects  into  consideration,  it 
is  found  that  the  use  of  steel-cored  aluminium  cables 
enables  a  very  considerable  economy  to  be  olilained  in 
the  total  cost  of  supports  and  insulators  and  also  in  the 
costs  of  erection.  In  addition,  although  the  steel  must 
be  paid  for  out  of  the  saving  on  the  aluminium  part  of 
the  conductor,  there  is  nevertheless  an  appreciable 
economy   on    tlie   conductors    themselves    in    comparison 


Img.  3. — Two-i'iix'i:  Comimikssion  Joint  for  L.argk  STHEL-roni' 

i''lO.     4. — "  PaIRAHD  "    CON'IC-TYPE    CONNECTOB    FOR    StURL-COHI' 

Fig.  .5.— DoobijE  McLntyhe  Sleeve  Joint  for  Steei.-cored  Ai 

\\ith  copper,  and  the  composite  cable  therefore  scores  as 
regards  economy   on   all  the  chief  items  of   tlie  line. 

It  is  interesting  to  note  that  in  the  transmission  line 
now  being  erected  in  Australia  in  connection  with  the 
Morwell  brown  coal  scheme,  the  adoption  of  steel-cored 
•  iluminium  conductors  has  enabled  the  span  length  to  be 
tixed  at  1,054  ft.,  which  is  at  present  the  longest  average 
sp.'ui  length  in  the  world.  It  is  not  suggested  that  in 
'his  country  such  span  lengtlis  will  Ije  possible  even 
for  the  long-distance  transmission  lines  which  would  be 
issociated  with  any  schemes  for  the  utilisation  of  the 
water-power  resources  of  Wales  or  Scotland.  The 
crossing  of  cultivated  land  will  necessarily  restrict  the 
space  available  for  tower  foundations,  and  long-distance 
transmission  schemes  in  this  counti'v  will  probably  be 
carried  out  on  narrow  base  supports,  such  as  those 
shown  in  fig.  1,  or  possibly  on  ferro-concrete  supports 
as  illustrated  in  fig.  2.  The  same  principles  will  apply, 
however;  and  while  with  copper  conductors  it  may  be 
necessary  to  place  a  support  .in  the  centre  of  a  large 
ploughed  field,  or  to  divert  the  line  round  the  field,  with 
steel-cored  aluminium  cables,  in  most  cases,  there  will 
be  no  difficulty  in  crossing  in  a  direct  line  with  sup- 
ports at  the  hedges. 

The  fact  tliat  the  di.ameter  of  a  steel-cored  aluminium 
cable  is  greater  than  that  of  the  e(|iiivalent  cop])er  con- 
ductor, gives  the  composite  cable  two  special  advantages 
which  are  sometimes  of  great  importance.  First,  the 
corona  voltage    will    be     increased,    and,  secondly,  the 


reactance  of  the  line  will  be  decreased.  The  corona 
voltage  is  nowadays  quite  frequently  the  most  important 
factor  in  fixing  the  conductor  size.  For  example,  a 
copper  conductor  of  0.05  sq.  in.  section  cannot  be  used 
without  corona  discharges  taking  place,  even  in  fine 
weather,  at  line  pressures  over  about  70,000  volts; 
whereas  under  the  same  conditions  corona  discharges 
will  not  occur  with  the  equivalent  steel-cored 
aluminium  conductor  unless  the  line  pressure  exceeds 
i)  1,000  volts.  Thus,  with  a  line  voltage  of  60,000,  the 
copper  conductor  would  be  dangerously  near  the  corona 
limit,  and  corona  discharges  are  certain  to  occur  in 
periods  of  bad  weather,  whilst  with  the  aluminium-steel 
cable  the  factor  of  safety  against  corona  loss  is  much 
liigher. 

The  inductance  of  a  steel-cored  aluminium  cable  is 
the  same  as  that  of  a  homogeneous  conductor  of  the  same 
overall  diameter,  and  the  jirescnce  of  the  steel  core, 
which  carries  no  appreciable  part  of  the  current,  has 
little  greater  effect  on  the  total  reactance  than  would  a 
core  of  hemp.  The  fact  that  the  overall  diameter  is 
larger,  and  that  the  .smaller  sag  often  permits  the  con- 
ductors to  be  spaced  nearer  together, 
results  in  the  total  reactive  drop  in 
steel-cored  aluminium  cables  being 
smaller  than  that  in  coi)per  cables 
of  the  same  resistance. 

It  now  remains  to  explain  how 
the  combination  of  the  two  different 
materials  into  one  cable  affects  ihe 
physical  characteristics  of  the  cable. 
It  should  fii-st  be  appreciated  that 
under  no  practical  circumstances 
can  there  be  any  relative  movement 
between  the  steel  core  and  the  outer 
aluminium  strands.  It  is  the  prac- 
tice at  joints,  dead-ends,  and 
anchor  points  to  secure  the  steel  and 
aluminium  separately,  so  that  at 
these  points  the  two  are  rigidly  fas- 
tened together;  but.  quite  apart 
from  this,  it  is  well  known  that 
when  a  stranded  cable  is  under  ten- 
sion the  tendency  for  the  outer 
strands  to  straighten  out  causes 
them  to  grip  the  centre  strand,  or 
strands,  very  tightly.  In  a  steel- 
cored  aluminium  cable,  therefore, 
the  elastic  stretch  under  load  must 
of  necessity  be  the  same  for  i)otn  the 
sttel  and  the  aluminium,  and  it  follows  that  tlie  loati 
will  automatically  be  distributed  between  the  steel  and 
tlij  aluiiiinium  in  sucii  a  way  that  the  stresses  are  pro- 
portional to  their  moduli  of  elasticity.  The  stress-  in  the 
aluminium  will,  therefore,  be  about  one  t'.iird  .lie  stress 
in  the  steel,  and  since  in  a  7-strand  cable  there  will  Iv? 
six  aluminium  strands  to  one  steei  strand,  the  total  load 
taken  by  the  aluminium  will  be  twice  the  total  load 
taken  by  the  steel. 

Now,  supposing  tlie  temperature  ri.ses.  the  alu- 
minium will  tend  to  expand  more  than  the  steel,  but 
because  of  the  strong  gripping  action  between  the 
aluminium  and  the  steel  the  actual  expansion  which 
occurs  will  be  limited  by  the  fact  that  it  must  be  aeconi- 
jianied  by  jin  extra  elastic  stretching  of  the  steel.  In 
effect,  the  result  is  that  the  stress  in  the  steel  is  increased 
and  the  load  in  the  aliuninium  roirespondinglv  reduced. 
It  is  desirable  to  explain  that  this  transfer  of  load  can- 
not, under  practical  conditions,  continue  to  such  an 
extent  that  the  steel  core  is  dangerously  overloaded,  nor 
can  any  trouble  be  experienced  with  "  bird-caging 
due  to  a  complete  removal  of  all  stress  from  the 
aluminium. 

The  stress  distribution  between  the  nluminiuin  and 
the  steel  strands  is  continually  changing,  but  this  need 
cause  the  designer  no  concern,  because  the  total  tension 
in  the  cable,  however  it  mav  be  distributeil  between  the 
two  materials,  varies  with  changes  in  loading  and  tem- 
perature strictly  in  accordance  with  the  usual  catenary 
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formulae.  Calculations  of  sags  aud  tensions  under  any 
particular  weather  conditions  can,  therefore,  be  made 
with  the  same  accuracy  as  for  homogeneous  copper  or 
aluminium  cables,  provided  that  use  is  made  of  certain 
'virtual"'  physical  constants  that  are  derived  from 
the  difierent  physical  constants  of  the  two  component 
metals. 

No  trouble  has  yet  been  recorded  due  to  corrosion. 
The  steel  core  is  heavily  galvanised,  but  it  is  probable 
that  the  immunity  from  corrosion  also  depends  very 
much  upon  the  fact  that  the  aluminium  strands  bed  so 
tightly  round  the  core,  when  under  load,  that  moisture 
penetration  is  impossible.  The  outer  aluminium 
strands  are  not  themselves  subject  to  corrosion  unless 
in  alkaline  atmospheres.  Very  many  examples  are 
known  of  thoroughly  satisfactory  operation  of 
aluminium  cables  on  the  sea  coast,  in  the  neighbourhood 
of  blast  furnaces  and  other  localities  where  copper  is 
subject  to  attack.  Such  troubles  as  have  occurred  with 
aluminium  cables  can  nearly  always  be  traced  to  the  use 
of  copper  binding  wire,  alloy  clamps,  or  some  other  form 
of  bi-metallic  contact  exposed  to  moisture.  Bi-metallic 
contacts  are  always  subject  to  corrosion  in  such  circum- 
stances, and  this  point  should  always  be  borne  in  mind. 

The  jointing  of  steel-cored  aluminium  cables  requires 
no  very  special  consideration,  except  for  fairlj'  large 
sizes.  For  all  sizes  up  to  about  i  in.  diameter  the 
standard  joint  is  the  Mclutyre  sleeve  as  used  with  plain 
aluminium  cables  and  sometimes  with  copper  cables,  but 
owing  to  the  much  greater  strength  of  steel-cored  cables 
it  is  usual  to  use  two  sleeves  twisted  in  opposite  direc- 
tions, as  shown  in  ng.  5.  For  larger  sizes  several 
methods  are  available. 

That  favoured  in  America  is  shown  in  fig.  -3.     In  this 
case  the  steel    core  is  first    joiped  by   a  steel  Mclntyre  , 
sleeve,    which   is   enclosed     in    an    outer    cast    sleeve  of 
aluminium   made   in  two   halves  and   screwed  together. 
This  outer  sleeve  is  bored   at  the  ends  to  fit  closely  the 


aluminium  strands,  and  when  the  steel  joint  is  made 
aud  the  outer  sleeve  screwed  up,  intimate  contact  between 
the  aluminium  strands  and  the  sleeve  is  made  by  squeez- 
ing the  ends  of  the  latter  between  the  dies  of  a  portable 
hydraulic  press. 

hi  France  the  ■"  Painird  "  joint,  illustrated  in  tig.  i. 
is  greatly  used.  It  has  the  advantage  that  no  hydraulic 
press  is  required,  and  the  joint  is  shorter  and  neater 
in  appearance.  In  this  case  the  aluminium  strands  are 
gripped  between  two  wedging  cones  at  the  ends  of  a  cast 
aluminium  body.  The  steel  strands  are  also  gripped  in 
a  similar  way  by  means  of  a  small  cone-type  connector 
which  is  itself  enclosed  within  the  outer  aluminium  body. 

Both  the  two-piece  compression  joint  and  tlie 
"  Pairard  "  joint  are  capable  of  taking  the  full  tension 
of  the  line. 

In  conclusion,  it  should  be  pointed  out  that  steel-cored 
aluminium  cables  are  not  in  all  circumstances  the  most 
economical.  Their  chief  advantage  lies  in  the  small  sag 
which  is  permissible,  which  makes  possible  tlie  use  of 
long  spans  and  a  reduction  in  the  number  of  supports. 
In  many  cases,  such,  for  example,  as  distribution  sys- 
tems in  towns,  the  span  length  is  restricted  by  local 
conditions,  and  though  in  such  cases  steel-cored 
aluminium  would  be  cheaper  than  copper  conductors, 
an  even  greater  economy  could  be  obtained  by  the  use  of 
plain  aluminium  cables. 

In  the  same  way,  for  heavy  low-pre.ssure  feeders  the 
extra  strength  afforded  by  the  presence  of  a  steel  coi'e 
is  not  necessary.  The  tension  allowable,  and  hence  the 
sag,  is  limited  by  the  maximum  tension  which  clainp.s 
and  insulators  can  withstand,  and  in  this  case  also  the 
use  of  plain  alnininiuin  conductors  gives  the  greatest 
economy. 

Briefly,  steel-cored  aluminium  cables  are  ehietly  of 
value  for  long-distance  transmission,  while  plain 
aluminium  ones  can  compete  when  span  lengths  are' 
limited  bv  considerations  other  than  economy. 


75,000     H.P.     NATURAL    QAS-FIRED     POWER     PLANT. 

By     FRED,     A.    TALBOT. 


Although  the  State  of  California  is  richly  endowed  with 
hydraulic  resources  which  are  being  extensively  exploited 
for  tlie  bulk  generation  of  electric  energy,  the  comple- 
tion of  the  essential  development  work  occupies  con- 
siderable time,  especially  when  the  hydraulic  field  lies 
iii  a  somewhat  inaccessible  spot  rendering  rapid  survey 
impracticable,  and  the  establishment  of  communication 
facilities,  as  a  preliminary  for  the  haulage  of  material 
and  labour  indispensable.  This  has  been  especially 
noticeable  in  connection  with  the  San  Joaquin  Valley. 
During  the  past  few  years  the  cultivation  of  raisins  and 
other  agricultural  produce  has  advanced  at  a  phe- 
noiJienally  rapid  rate,  and  the  necessity  to  resort  to 
irrigation  during  the  summer  season  has  imposed  a 
difficult  task  upon  those  res])oiisible  for  the  provision 
of  cheap  power. 

Electricity  is  the  pre-eminent  form  of  power  for  inex- 
pensive irrigation,  and  the  realisation  of  this  fact  by 
the  farming  industry  of  California  has  created  a  soiie- 
what  remarkable  situation,  which  is  especially  noticeable 
in  the  valley  of  which  Fresno  is  the  commercial  centre. 
.\t  tlie  present  moment  there  are  approximately  1,500,000 
acres  of  cultivated  land  in  the  State  dependent  upon 
irrigation  by  punii)ing,  and  as  297  kWh  per  acre  per 
annum  are  required,  more  than  500,000  h.p.  is  utilised 
for  this  purpose  during  the  summer  season.  The  con- 
venience and  low  figure  at  which  electricity  is  available 
has  induced  the  cultivation  of  tiie  semi-arid  land  within 
easy  reach  of  the  coast  w'hich  previously  had  been  ignored, 
and  some  idea  of  the  load  likely  to  be  imposed  in  this 
connection  may  be  gathered  from  the  statement  that 
there  are  over  .3,000.000  jures  within  easy  reach  of  the 
seaboard  which  can  be  reclaimed  for  agriculture  if  only 
ade(|uate  electric  energy  l>e  available.  On  the  basis  now 
ruling  this  should  offer  scopie   for  the  consiiiii]>tion   of  a 


further  1,000,000  h.p.  per  year.  The  hydro-electric 
corporations  appreciate  the  situation  and  the  signifi- 
cance of  the  agricultural  load,  but  find  it  difficult  to 
keep  pace  with  development,  for  the  simple  reason  that 
the  farmers,  cognisant  of  the  possibilities  of  ele>itric 
energy,  are  developing  the  land  in  anticijiation  of  the 
supply  being  forthcoming,  and  once  the  land  is  taken 
over  the  corporations  are  faced  with  the  necessity  to 
supph"  energy  with  all  speed  to  save  the  crops. 

In  1920  the  situation  in  the  San  Joaquin  Valley  be- 
came critical.  The  San  Joaquin  Light  and  Power  Cor- 
poration, which  is  established  in  this  territory,  com- 
mands an  area  more  than  200  miles  in  length  by  20(i 
miles  in  widtli  at  its  broadest  point.  The  total  acreage 
served  by  the  system  is  16,584,930,  of  which  7,916,050 
acres  are  adaptable  to  agriculture.  The  total  value  of 
all  products  from  the  territory  served,  inclusive  of  oil, 
farm  produce,  live  stock,  manufactures,  lumber, 
minerals,  A-c,  is  in  excess  of  i;6-f,0()(),000  per  annum, 
with  a  population  of  less  than  310,000,  wliile  the  gross 
revenue  of  the  power  corporation  mentiiined  exceeds 
£850,000  a  year.  Electricitj*  was  introduced  to  this 
territory  in  1896  by  a  small  company  which  was  the 
first  to  transmit  the  energy  over  a  distance  of  36  miles. 
Reorganisation,  combination,  and  amalgamation  have 
liad  to  be  persistently  enilMaced,  culminating  in  the  )>re- 
sent  enterprise,  whicli,  u]i  to  July  1st,  1921,  had  spent 
over  £5,250,000  on  stations  having  an  aggregate 
generating  capacity  of  168.251  h.p.  and  distribution 
systems.  Yet,  notwithstanding  the  energy  displayed, 
the  corporation  was  faced  with  a  waiting  list  of  2,000 
customers  at  the  termination  of  tlie  war,  whioli  numlier 
grew  to  4,500  in  the  course  of  a  few  w-eeks. 

To  meet  the  situation  the  corporation  was  <'nniiH'lleil 
to  hnrr}'  forward  a  hydro-electric  plant  of  55,000  h.p., 
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which  was  completed  within  15  months,  and  to  embark 
upon  a  more  ambitious  scheme  which  ultimately  will 
yield  407,000  h.p.  But  owing  to  the  time  which  tlie 
latter  undertaking  will  req\iire  to  carry  through,  the 
corporation  was  forced  to  embark  upon  a  compreliensive 
steam-power  plant  construction  programme.  So  far  as 
the  latter  was  concerned,  the  fuel  issue  did  not  assume 
Duch  formidable  proportions  as  is  generally  the  case  with 
such  undertakings  in  California,  because  the  Bakers- 
field  oil  fields  are  in  the  territory  served,  mid  one  of  the 
by-]iroduets  of  the  oil  industry  is  the  natural  gas  whicli 


Fig.    I.— Bakkhsiikmi   :-!7,."i(wi-H.r.    (_;i':.\ekatin(i   Station,  Cai.ifoknia 


\<  drawn  off  in  enormous  quantities.  Accordingly  the 
coi'poration  laid  down  a  new  I7,500-h.p.  steam  unit  at 
its  Bakersfield  station,  bringing  the  output  of  the  latter 
up  to  .35,600  h.p.,  produced  by  three  units,  the  natural 
L:as  for  firing  the  boilers  of  which  is  pumped  from  a 
point  on  the  oilfields  46  miles  distant. 

The  completion  of  the  new  hydro-electric  and  steam 
i>;tension  provided  a  further  contrilmtion  of  72,000 
li.p.  in  the  autumn  of  l'J20,  and 
forthwith  an  extensive  "  drive  "  was 
inaugurated  during  November  of 
that  year  to  connect  up  the  4,5j0 
priority  customers,  the  object  being 
to  deliver  power  before  the  following 
irrigation  season.  In  the  course  of 
six  months  more  than  1,000  miles 
of  transmission  and  distribution 
lines  were  completed,  connecting  up 
."i0,000  h.p.,  and  the  waiting  list, 
I  hen  unfilled,  demanded  an  aggre- 
L:ate  load  exceeding  the  balance  of 
-'2, 000  h.p.  in  hand. 

To  avoid  a  power  shortage  the 
(irporation  thereupon  assumed  the 
riinstruction  of  another  huge  steam- 
;iower  generating  station,  the  first 
unit  of  which  was  brought  into  ser- 
vice within  eight  months  of  the 
■rround  being  broken;  it  would  have 
iieen  available' earlier  but  for  the 
inability  to  secure  delivery  of  some 
of  the  electrical  plant.  This  station, 
for  which  120  acres  of  land  were 
secured,  is  at  Midway,  Hutton- 
willow,    28    miles    from    Bakerstiehl. 

The  power-house,  the  first  part  of  which  measures  140  it. 
in  lejigtli  by  128  ft.  deep,  is  of  the  steel-framed  type, 
housing  a  battery  of  eight  o22-h.p.  water-tube  boilers, 
disposed  in  batteries  of  two,  designed  to  generate 
steam  at  250-Ib.  pressure,  su]>erheateTl  to  600 
degrees.  The  first  turlu'up  unit  of  15.000  h.p.  is 
coupled  direct  to  an  Allis  Chalmers  12,500-kW  generator, 


and  the  current,  delivered  at  11,000  volts,  is  stepped  up 
to  be  fed  into  the  new  110,000-volt  transmission  line 
extending  from  Bakersfield  to  Merced  to  the  north, 
wliich  is  taj)pjcd  at  strat^-'gical  points  en  routt. 

The  boilers  are  gas-fired,  the  fuel  being  drawn  from 
the  Elk  Hills  oil-fields.  The  gas  is  pumped  for  a  dis- 
tance of  nine  miles  through  an  8-in.  main  at  a  pressure 
varying  from  450  to  500  lb.  per  sq.  in.,  which  is  re- 
duced to  about  eight  ounces  at  the  plant  for  delivery  to 
tlip  boilers.  The  consumption  of  gas  averages  about 
.",000,000  CM.  ft.  per  day.  Tlic  water  su])ply  promised 
to  prove  a  difficult  problem,  but 
this  was  satisfactorily  met  by  six 
wells  sunk  to  depths  ranging  from 
350  to  585  ft.  The  wells  are  lined 
with  a  12-in.  casing  and  have  a 
total  delivery  of  1,000  gallons 
(American)  per  minute.  Tests 
proved  the  water  to  l)e  of  great 
purity  and  suitable  for  boiler-feed 
purposes,  so  that  a  treating  plant 
has  not  been  found   necessary. 

The  boilers  have  a  total  evapo- 
rating capacity  of  about  180,000  lb. 
or  22,500  gallons  per  minute,  and 
practically  the  whole  of  the  water 
evaporated  into  steam,  after  pas- 
sage through  the  turbines,  is  led 
through  condensers  for  return  to 
the  boilers.  Steam  from  the  main 
turbine  is  condensed  by  a  surface 
condenser  having  30,000  sq.  ft.  of 
cooling  surface.  It  comprises 
6,000  1-in.  brass  tubes,  20  ft.  long, 
through  which  the  condensing  water 
is  circulated.  A  supply  of  24,000 
gallons  of  water  per  minut«  is  re- 
quired for  circulation  purposes,  and  this  is  furnished 
through  a  30-in.  centrifugal  pump  driven  by  a  150-h.p. 
steam  turbine. 

The  water  enters  the  condenser  at  about  80  degrees 
and  leaves  at  90  to  95  degrees.  It  is  cooled  in  a  spray 
pond  measuring  300  by  200  ft.  and  4  ft.  in  depth, 
being  projected  6  to  8  ft.  into  the  air  through  360 
brass  nozzles,    and   in  this  nuiuner   has  its  temperature 


Fig, 
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reduced  to  from  ."•  I"  iU  degrees  below  tiiat  of  the 
atmosphere.  This  sjiray  pond  is  also  designed  to  serve 
as  a  water  supply  reservoir  in  case  of  fire.  Water  for 
domestic  use  by  the  employes  is  supplied  from  a  second 
tank  of  20,000  gallons  elevated  50  ft. 

When  the  Midway  station   is  completed  it   will   house 
four    units   similar    to   that    already    installed,   the  de- 
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signed  rated  capacity  being  75,000  b.p.  The  station  has 
a  frontage  on  two  main  streets,  and  on  the  site  there 
has    also   been    erected    fourteen   five-roomed   permanent 


I'^IG.    3. — Si'KW    C'imiMM;    PciMi    AT   MiLiWAV    StATUiN. 

ciiUages  for  the   employes.      These  houses  are   equipped 
with      all    modern    domestic     conveniences,      including 


natural  gas  heating  appliances  and  electric  lighting. 
The  completion  of  the  initial  part  of  this  plant,  costing 
£500,000,  permitted  the  pressing  demand  for  power  to 
be  relieved,  but  the  crisis  was  not  effectively  avoided 
until  two  months  later  by  the  completion  of  the  Kern 
Kiver  hydroelectric  station,  which  increased  the  aggre- 
gate available  energy  to  181.900  li.p.  The  larger  scheme 
(in  the  Kings  River,  50  miles  east  of  Fresno,  which  will 
furnish  407,000  h.p.  through  nine  power-houses  ranging 
in  capacity  from  4,270  to  162,615  h.p.,  and  working 
under  effective  heads  of  122  to  2,385  ft.,  is  now  in  hand. 
Tlie  realisation  of  this  scheme  will  take  some  years,  since 
it  involves  heavy  development  work,  impounding  the 
water  in  four  large  lakes  giving  an  available  storage 
capacity  of  269,400  acre-feet,  and  the  driving  of  34 
miles  of  tunnels  ranging  from  6  x  6  to  14  x  14  ft.  in 
section.  The  longest  tunnel,  12  ft.  square  in  section, 
will  be  71  miles  in  length.  In  addition,  six  miles  of 
open  ditch,  two  miles  of  woodstave  pipe,  and  1-mile  of 
steel  siphon  have  to  be  built  and  laid.  To  meet  this 
commitment  the  corporation  is  allocating  £400.000  per 
annum  until  completion.  Extensions  to  the  Midway 
steam  plant  can  be  carried  out  somewhat  more  leisurely, 
inasmuch  as  the  relative  rapidity  with  which  the  addi- 
tional units  can  be  installed  Avill  enable  the  corporation 
to  anticipate  safely  any  sudden  demand  that  may  l)e 
lil^elv  to  arise. 


STEAMPIPE     ARRANGEMENTS. 


By    EDWARD    INQHAM,    A.M.I.Mech.E. 


In  designing  a  steam  plant,  the  arrangement  of  the 
pipes  conveying  the  steam  from  boilers  to  engines  is  a 
matter  of  vital  importance,  particularly  where  the  pipe 
ranges  are  of  great  length.  Nevertheless,  this  question 
is  commonly  regarded  more  or  less  indifferently,  and  to 
this  attitude  must  be  attributed  a  large  proportion  of 
the  steam  pipe  failures  wdiich  occur  from  time  to  time. 

In  designing  a  range  of  steam  pipes,  it  is  well  to  bear 
in  mind  that  pipe  explosions  are  brought  about  in  three 
principal  ways:  (I)  By  water  hammer  action;  (2)  by  ex- 
pansive and  contractive  movements ;  and  (3)  by  vibra- 
tion. 

Water  Hammer. — Water  hammer  is  the  action  which 
takes  place  when  volumes  of  water  are  propelled  violently 
along  the  pipes  until  they  meet  an  obstructing  metal 
wall,  as,  for  example,  the  bend  of  a  pipe,  which  is  more 
or  less  strained  by  the  force  of  the  impact,  and  in 
severe  cases,  fractured. 

Since  the  formation  of  water  cannot  be  avoided,  the 
object  should  be  to  arrange  the  pipes,  as  far  as  practic- 
able, so  that  no  water  can  settle  at  any  part.  The  ideal 
airangement  would  be  that  in  which  tliere  were  no  parts 
in  which  water  could  collect,  i.e.,  one  straight  length  of 
piping  almost  horizontal,  except  for  a  very  slight  fall 
from  boilers  to  engines.  With  such  an  arrangement,  all 
water  would  drain  naturally  towards  the  engines,  where 
it  could  be  collected  in  a  suitable  separator  or  drop 
leg,  and  run  oft  from  time  to  time. 

Under  such  circumstances,  water  hammer  would  be 
impossible,  so  far  as  the  steam  pipes  are  concerned.  Un- 
fortunately, this  ideal  arrangement  is  not  possible  in 
practice,  because  there  must  of  necessity  be  at  least  one 
vertical  rise  or  fall  in  the  piping,  which  means  in  most 
cases  that  "  collecting  lengths  "  or  pockets  are  found  in 
the  range.  Nevertheless,  in  a  great  many  instances 
there  are  more  of  these  pockets  than  need  be,  and  it 
seems  obvious  that  many  pipe  designers  have  paid  no 
attention  to  the  question  of  avoiding  them. 

A  case  in  point  is  frequently  seen  on  the  boiler  itself, 
where  the  steam,  after  passing  through  the  junction 
valve,  is  made  to  rise  up  a  short  vertical  length  to  the 
main  steam  pipe.  Clearly,  when  the  junction  valve  is 
shut,  water  of  condensation  will  gradually  collect  in  the 


vertical  length  above  the  valve.  This  objection  is  easily 
obviated  by  placing  the  junction  valve  on  the  top  of  a 
short  stand  pipe,  so  that  it  is  level  with  the  main  range, 
instead  of  direct  on  the  mounting  block  on  the  boiler. 

With  the  object  of  preventing  danger  from  water 
liauuuer  in  all  cases  where  water  chambers  cannot  be 
avoided,  two  precautions  should  be  taken — one  by  the 
designer  of  the  pipes,  and  the  other  by  the  person  in 
charge  of  the  steam  plant.  The  first  is  to  provide 
efficient  drains  at  every  point  where  there  is  any  possi- 
bility of  water  accumulating;  the  second  is  to  make  cer- 
tain that  all  the  drains  are  opened  and  the  water  run 
off  before  the  steam  is  turned  into  the  pipes.  It  is 
most  important  tliat  the  drains  should  be  of  ample  <;rea, 
and  that  they  should  not  be  allowed  to  get  choked  or 
partially  choked  w^ith  deposit. 

It  is  advisable  to  connect  up  all  the  drains  to  a  good 
automatic  steam  trap.  An  attendant  is  always  liable 
to  forget  to  open  the  drains  before  turning  on  the  stejim, 
and  should  any  considerable  quantity  of  water  have  col- 
lected, risk  of  water  hammer  is  incurred.  A  steam  trap, 
provide  it  be  maintained  in  reliable  working  order, 
will  drain  off  all  water  of  condensation  as  fast  as  it  is  • 
formed. 

When  there  is  no  steam  trap,  the  engineer-in-charge 
should  not  attempt  to  drain  off  any  water  under  pres- 
sure. Under  certain  conditions,  to  do  this  is  really 
dangerous. 

Suppose,  for  example,  a  vertical  length  of  piping  is 
connected  with  a  horizontal  lengtli  below,  and  that 
water  has  filled  the  latter  and  part  of  the  former  length. 
Now  if  the  drain  tap  be  opened,  the  water  level  in  the 
vertical  pipe  will  fall  steadily,  and  no  serious  conse- 
quences are  as  yet  liable  to  ensue.  When,  however,  the 
level  falls  to  that  of  the  horizontal  length,  a  long  surface 
of  water  is  exposed  to  the  steam.  Since  the  water  is  at 
a  lower  temperature  than  the  steam,  heat  flows  from  the 
steam  to  the  water,  in  consequence  of  which,  some  of 
the  steam  condenses,  and  a  partial  vacuum  is  formed. 
The  action  now  would  appear  to  be  as  follows  :^The 
steam  rushing  into  the  horizontal  length  agitates  the 
water  contained  therein,  giving  to  it  a  wave  motion. 
The    water    is   driven    forward  with  great  violence,  and 


Vol.  91.    No.  2,:i:u,  August  18,  1922.]    THE     ELECTRICAL     REVIEW. 


226 


;iIihough  tlie  pipes  may  be  strong  enough  to  resist  many 
times  the  normal  working  pre.ssure,  they  may  be  much 
too  weak  to  resist  the  excessive  stresses  set  up  when  the 
water  meets  the  first  obstructing  metal  surface.  It  is  in 
this  way  tliat  fracture  and  explosion  of  steam  pipes  may 
occur. 

In  a  lecent  explosion,  the  engineer-in-charge  opened 
the  drain  cock  to  run  off  water  from  a  vertical  length 
l)pfore  opening  the  junction  valve.  The  drain,  howovi'i-. 
was  partially  choked,  and  the  junction  valve  was  opened 
before  all  the  water  iiad  been  run  off. 

.\11  that  happened  for  a  time  was  a  little  crackling  in 
the  pipes  whilst  the  vertical  length  was  being  drained, 
but  when  the  water  level  had  fallen  to  that  of  a  long 
horizontal  pipe  connected  with  the  vertical  pipe,  water 
hammer  action  was  set  up,  and  the  pipes  exploded.  This 
accident  shows  the  importance  of  arranging,  as  far  as 
possible,  that  the  outlets  of  the  dr.'iiu  cocks  should  be 
visible. 

As  a  further  precaution  against  water  liammer,  steam 
should  always  be  turned  on  very  gradually.  It  stands 
to  reason  that  if  the  conditions  for  water  hammer  exist, 
there  is  far  more  risk  of  danger  if  a  full  body  of  steam 
is  admitted  suddenly  into  the  pipes,  than  if  the  flow  is 
made  very  gradual. 

Expansive  Moveme'/tts. — Next  in  importance  to  water 
hammer  as  a  cause  of  explosion  of  steam  pipes  is  the 
question  of  expansive  movements  of  the  pipes.  The 
forces  set  up  during  expansion  are  practically  irresist- 
ible, and  unless  this  fact  is  recognised  by  the  designer, 
fracture  will  be  likely  to  result. 

There  are  several  ways  of  allowing  for  expansion  of 
steam  pipes.  If  the  range  is  not  a  long  one,  the  expan- 
sion of  a  certain  length  of  piping  can  be  suitably  taken 
up  by  another  length  running  at  right  angles  to  the 
first.  If  those  concerned  in  the  design  of  steam  pipes 
would  take  a  little  trouble  in  sketching  out  two  or  three 
arrangements  instead  of  adopting  the  first  which  pre- 
sents itself  to  their  minds,  rigid  pipe  arrangements 
would  be  much  less  common  than  they  actually  are. 

When  considerable  expansion  is  to  be  allowed  for,  it 
becomes  necessarj'  to  provide  special  spring  bends,  ex- 
pansion cushions  or  joints  of  some  form. 

The  most  scientific  arrangement  from  the  theoretical 
point  of  view  is  undoubtedly  what  is  known  as  the  gland 
expansion  joint,  in  which  the  end  of  one  pipe  is  sup- 
posed to  slide  freely  into  the  end  of  another  as  expan- 
sion takes  place,  a  gland  and  packing  being  provided 
to  prevent  leakage  of  steam.  But  expansion  gland 
joints  are  frequently  found  defective,  and  as  they  often 
give  trouble  from  leakage  of  steam,  and  are  expensive  to 
make,  most  pipe  designers  prefer  other  means  of  taking 
up  the  expansion. 

Expansion  bends  are  of  various  forms,  but  mo.st  of 
them  approximate  to  the  form  of  a  horse-shoe  or  a  com- 
plete loop.  When  made  with  a  large  sweep,  they  are 
capable  of  taking  up  considerable  expansive  movements 
without  undue  straining.  They  are  mostly  made  of 
mild  steel. 

As  far  as  possible,  expansion  bends  should  be  ar- 
ranged so  that  they  do  not  form  chambers  in  which 
water  of  condensation  can  collect.  Otherwise,  they 
must  be  provided  with  suitable  draining  facilities. 

Other  devices  for  taking  up  expansive  niovements  are 
somewhat  loosely  classified  as  expansion  diaphragms, 
cushions  and  bellows  joints. 

.Vll  these  essentially  consist  of  copper  or  steel  plates  of 
curved  or  dome  form,  fixed  between  two  flanges,  and  the 
whole  piece  is  inserted  between  the  flanges  of  the  two 
pipes  adjoining  each  otlicr.  The  expansion  is  taken  up 
by  the  yielding  of  the  curved  plates,  the  action  being 
very  similar  to  tiiat  which  takes  place  in  a  concertina  or 
a  bellows. 

Whatever  sort  of  exjiansion  device  is  adopted,  parti- 
cular care  must  l)e  taken  to  fix  the  device  in  the  right 
place.  In  general,  the  expansion  jiiece  should  be  ar- 
ranged centrally,  and  the  ends  of  the  pipe  length  whose 
expansion  is  to  be  accommodated  should  be  anchored. 


Only  in  this  way  can  it  be  ensured  that  each  device  will 
satisfactorily  fulfil  the  purpose  for  which  it  is  intended. 

V ibration. — Vibration  of  steam  pipes  can  scarcely  be 
regarded  as  a  common  trouble,  but  it  is  occasionally  ex- 
perienced, and  under  certain  conditions  proves  to  be  a 
most  serious  and  even  dangerous  annoyance.  The 
general  effect  of  vibration  in  steam  pipes  is  to  cause  more 
or  less  severe  stresses  in  the  pipe  material,  and  in  course 
of  time  these  stresses,  oft  repeated,  cause  fatigue  and 
weakening  of  tiie  material,  which  is  then  liable  to  fail 
under  the  steam  pressure. 

With  regard  to  vibrations  cau.sed  by  pulsations  of  the 
steam,  it  has  to  be  remembered  that  the  flow  of  steam 
along  the  pipes  is  not  steady,  but  is  in  the  nature  of  a 
series  of  waves,  due  to  tjie  fact  that  a  piston  engine 
does  not  take  tlie  steam  continuously,  but  only  periodi- 
cally, when  the  admission  valves  open. 

These  pulsations  of  the  steam  are,  of  course,  trans- 
mitted tg  the  pipes,  which  are  made  to  vibrate  in  conse- 
quence. In  the  majority  of  cases,  the  vibration  is  so 
slight  as  to  be  inappreciable,  but  occasionally  it  becomes 
annoying.  Tlie  trouble  is  most  liable  to  occur  if  the 
pipes  are  of  small  diameter  ;  when  they  are  amplv  large, 
the  flow  of  steam  is  comparatively  slow,  and  there  is  not 
the  same  tendency  for  the  trouble  to  be  set  up. 

When  the  vibration  is  due  to  pulsations  of  the  engine. 
the  trouble  is  likely  to  be  more  pronounced  than  in  the 
other  case.  In  general,  two  conditions  must  be  fulfilled 
before  an  engine  can  set  tlie  steam  pipes  vibrating.  The 
first  condition  is  that  the  engine  is  not  properly 
balanced,  and  the  second  that  the  natural  period  of 
vibration  of  the  pipes  just  synchronises  with  the  period 
of  vibration  of  the  engine. 

Obviously,  when  the  trouble  in  question  occurs,  a 
slight  alteration  of  the  speed  of  the  engine  will  often 
entirely  prevent  the  trouble.  Even  when  the  vibration 
is  due  to  steam  pulsations,  an  alteration  of  speed  of  the 
re(|uired  amount  may  for  similar  reasons  be  expected  to 
relieve  the  trouble. 

Tlie  supports  used  for  carryin;.;  the  piping  will  have  an 
influence  nn  the  natural  period  of  vibration  of  the  pipes, 
and  hence,  by  altering  or  replacing  the  supports  so  that 
the  natural  period  no  longer  coincides  with  the  period 
of  pulsation,  the  trouble  may  be  overcome. 

Pipe  Material. — It  will  be  obvious  from  what  has  been 
said  that  steam  pipes  have  to  resist  stresses  in  addition 
to  those  due  to  the  steam  pressure,  some  of  which  may 
be  very  severe,  and  for  this  reason  the  question  of  ma- 
terial is  an  important  one.  To  reduce  the  risk  of  failure 
to  a  minimum,  the  material  used  should  possess  the 
cpialities  of  tenacity  and  ductility  in  a  high  degree. 

Mild  steel  'ought  to  be  used  in  almost  every  case. 
in  preference  to  any  other  material.  Tliere  can  be  no 
(|uestion  that  if  it  were  universally  adopted,  steam-pipe 
explosions  would  become  much  less  frequent  than  they 
are  at  the  present  time. 


.4  New  Traffic  Light.— \arious  systems  of  traffic  or  signal 
lights  have  been  installed  in  the  r.S..\.  durinj;  recent  ye.ii^ 
in  order  to  care  for  the  ever-increasing  tratfic  on  city  streets 
at  nifiht.  They  have  consisted  of  elevated  beacons  which  are 
also  ii.sed  to  control  the  traffic;  iron,  wooden  and  concrete 
posts  equipped  with  illuiiiiuated  globes  at  their  tops;  illu- 
minated signs,  A-c.  .\  recent  development  in  a  traffic  signal 
that  is  di.scernible  by  day  and  by  night  is  the  Mushroom  liglil. 
lirst  used  in  Milwaukee,  and  since  in  many  other  cities,  in- 
cluding Chicago,  Cleveland.  Minneapolis,  Indianapolis.  Pc 
tioit,  St.  Uiuis.  Kansiis  City  and  mnny  smaller  cities.  Thi.s 
new  liglit  consists  of  an  18-in.  heavy  ruby  glass  hemisphere 
covered  with  a  ribbed  steel  grating  ri.sing  S  in.  above  the 
pavement.  Its  hemispherical  .«hape  causes  the  wheels  of  pass- 
ing vehicles  accidentally  striking  it  to  slide  off  easily  without 
injury  cither  to  the  light  or  to  the  vehicle.  In  this  fyiv  of 
unit  tluMo  is  no  part  to  be  broken  oft'  hv  impact:  two  75-wait 
lamps  are  used.  This  light  is  designed  primarily  for  us<;  iii 
tlie  centre  of  street  intersections,  es|vcially  at  inter.«ectir,ns 
where  trnllic  is  heavy,  but  where  a  iwliceuian  is  not  regularly 
Ktationcd.  Its  presence  in  the  street  ahead  iinniodi.itely  denotes 
to  the  motorist  a  busy  comer.  By  dividing  the  tnitVic  and 
keeping  motorists  on  the  proper  side  of  the  thoroughfare. 
the  possibility  of  accidents  is  greatly  reduced  \  T  F  K 
Jounxai. 


226 


THE     ELECTRICAL     REVIEWc    [Vol.  91.    No.  2,334,  August  18,  1922. 


LEAVES  FROM   AN   INSPECTOR'S    NOTEBOOK. 


Bt  "ANODE." 


A  POINT  to  wLicli  sufficient  importaiite  is  not  paid  bv 
users  of  electrical  machinery  is  that  of  duplication,  and 
if  this  were  more  often  considered  when  installing  addi- 
tional machines,  or  replacing  old  ones,  a  deal  of  trouble 
and  manufacturing  losses  would  be  saved. 

In  the  course  of  my  travels  I  have  dropped  across 
numerous  cases  where  it  would  have  been  possible  bj-  a 
slight  additional  expenditure  to  duplicate  an  important 
or  key  machine,  yet  the  opportunity  had  been  neglected, 
with  the  result  that  on  a  breakdown  of  the  key  machine, 
the  whole  of  the  works  had  perforce  to  stop,  whereas,  had 
a  duplicate  been  available,  it  could  have  been  installed 
in  the  place  of  the  faulty  machine,  and  the  probable  re- 
sult would  have  been  that  the  output  of  the  works  would 
not  have  been  seriously  affected. 

An  instance  of  this  occurred  some  years  ago,  in  a 
small  foundry,  where  the  key  machine  was  :i  30-li.p. 
motor  driving  the  blower.  No  other  motor  in  the  place 
was  of  anything  like  the  power,  and  tlie  firm  did  not  feel 
like  going  to  the  expense  of  buying  a  duplicate,  wljicli 
probably  would  have  remained  idle  for  a  lengthy  period. 

I  urged  upon  the  owners  the  advisability  of  making 
some  arrangement  to  ensure  that  in  the  event  of  a  break- 
down they  could  carry  on,  but  without  avail,  until  one 
day,  when  I  was  making  my  customary  inspection,  they 
asked  my  advice  as  to  purchasing  a  motor  for  an  exten- 
sion of  their  works. 

The  maximum  horse-power  required  would  be  20.  and 
that  very  seldom,  and  their  idea  was  to  install  a  15  or 
16-h.p.  motor  conservatively  rated,  and  rely  upon  its 
overload  capacity  for  the  exceptional  instances  when  the 
20  h.p.  would  be  required. 

The  opportunity  was  too  good  to  be  missed,  and  I  put 
forward  the  suggestion  that  it  would  be  advisable  to 
duplicate  the  blower  motor:  even  though  it  would  cost 
more  than  the  16-h.p.  machine,  il  would  consume  very 
little  more  energy,  and  in  the  event  of  a  breakdown  of 
the  blower,  they  would  not  have  to  close  their  works  for 
any  lengthy  period,  as  two  hours  would  suffice  to  change- 
over the  machines. 

After  a  lot  of  discussion  they  decided  to  do  this,  and 
having  gained  my  point.  1  went  a  step  further  and  sug- 
gested that  they  should  also  duplicate  the  .starting 
switch,  which  was  arranged  for  speeds  above  and  below 
normal.  This  was  also  agreed  to.  and  "the  necessary 
particulars,  together  with  the  order,  were  duly  dis- 
patched to  the  motor  manufacturers.  The  firm  was 
then  in  the  position  that  in  the  event  of  a  breakdown  of 
either  the  motor  or  the  starter,  it  could  get  going 
again  immediately,  and  further  that  the  motor  working 
in  the  new  extension  would  be  running  on  an  easy  load, 
and  capable  of  dealing  with  the  occasional  'J.t  per  cent. 
extra  load  without  difficulty,  and  still  leave  a  reserve  of 
power  available  if  any  extra  were  required. 

A  few  months  later,  at  a  time  when  they  were  excep- 
tionally busy,  the  blower  motor  completely  burnt  out, 
necessitating  rewinding  of  both  armature  and  fields,  and 
the  change-over  to  the  duplicate  was  made  ;  it  was  found 
that  the  total  loss  of  output  was  15  per  cent.,  whereas 
had  this  duplicate  not  been  available,  it  would  have 
taken  as  long  to  obtain  anotiier  machine  as  to  rewind 
the  burnt-out  one,  and  for  that  period  the  whole  of  the 
output  would  have  been  lost.  This  afforded  a  striking 
example  of  the  value  of  even  a  partial  duplication,  and 
there  are  many  instances  where  something  on  similar 
lines  could  be  arranged. 

It  is  not  always  the  case  that  the  largest  machine  in  a 
works  requires  duplicating,  as  tlie  follow^ing  in.stancc 
will  show :  — 

A  large  works  had  an  electrical  installation  second  to 
none  in  the  kingdom  ;  all  the  machines  were  standard- 
ised and  so  arranged  that  practically  any  motor  coTild 


lie  replaced  at  once,  and  in  addition  they  had  at  least 
50  per  cent,  of  the  armatures  duplicated,  so  that  it 
appeared  impossible  for  anv  breakdown  to  cause  more 
than  a  very  brief  stoppage. 

On  going  round  these  works  I  was  greatly  impressed 
\\  ith  the  admirable  arrangements  of  the  whole  installa- 
tion, yet  there  was  a  cockroach  in  the  jam. 

The  generating  plant  consisted  of  two  large  high- 
speed sets,  one  of  which  worked  at  a  time,  and  of  ample 
lapacity  for  the  whole  requirements  of  the  works,  yet 
only  one  condenser  pump  motor  was  installed  for  both 
sets,  and  this  was  the  only  motor  that  was  not  dupli- 
cated, no  motor  of  the  same  size  and  speed  being  avail- 
able in  the  works. 

In  the  event  of  this  motor  breaking  down,  the  posi- 
tion would  have  been  very  awkward,  and  on  my  pointinj; 
this  out  to  the  managing  director  he  was  greatly  sur- 
prised, and  immediately  put  a  spare  machine  on  order. 

It  would  certainly  have  been  possible  to  work  the  .set- 
non-condensing,  out  the  loss  would  have  far  outweigh':'il 
the  cost  of  the  small  motor. 

It  is  not  always  so  easy  to  advise  clients  as  in  the  iwn 
instances  related,  as  in  some  cases  where  firms  ado]it  i\ 
[lenny-wise  policy,  one  finds  an  installation  of  perhaps 
60  motors  representing  a  dozen  different  makers  and  all 
of  different  powers  and  speeds. 

One  liappy-go-lucky  firm  of  this  sort  on  one  occasion 
had  a  breakdown  to  a  25-h.p.  machine,  and  was  forced 
to  substitute  a  15-h.p.  motor,  this  being  the  only  one 
available  near  the  speed  required,  and  to  work  on  half 
the  plant  for  a  week  or  two,  a  serious  matter  during  the 
war.  and  still  more  serious  from  the  point  of  view  of 
munition  supplies. 

This  taught  the  owners  a  lesson,  and  when  they  e.\ 
tended  their  works,  the  electrical  portion  received  ver\ 
careful  attention,  the  new  plant  being  so  arranged  that 
not  only  w^as  it  standardised,  but  it  du]ilicated  a  fair 
portion  of  the  older  plant  as  well. 

It  is  not  only  the  motor  that  requires  duplicating  ;  it 
should  always  oe  possible  to  replace  a  defective  starter, 
and  it  is  common  knowledge  that  there  are  some  thou- 
sands of  these  to  be  found  all  over  the  country. 

I  suppose  the  history  of  the  motor-starting  switch  is 
something  like  this:  When  the  first  man  made  a  motor 
he  found  that  it  was  not  lucky  to  start  it  by  closing  the 
niain  switch,  especially  when  the  motor  was  of  any  size, 
so  he  made  a  graduated  resistant-e  which  went  in  seri-s 
with  the  motor,  and  gradually  evolved  something  on  the 
lines  of  a  multiple  switch,  which  took  the  place  of  tlie 
old  main  switch  as  the  starting  device. 

This  went  on  till  one  day  the  generating  station  broke 
down  and  the  motor  stopped,  the  resistance,  of  course, 
being  cut  out.  The  generating  station  got  going,  and 
the  ))oor  motor  got  the  lot  suddenly,  with  disastrous 
results. 

Then  the  brainy  man  designed  a  no-volt  rele.'ise,  which 
acted  sometimes,  and  more  often  did  not. 

The  next  thing  was  that  the  motor  got  overloaded,  so 
he  set  to  work  and  desirrned  the  overload  release,  that 
beastly  little  tliinir  made  out  of  hairpins  and  odd  brass 
strip,  whic'i  acted,  or  was  snpposeil  to  act.  by  short- 
circuitinsr  the  no-volt  coil. 

.After  thirty  years  we  find  the  same  device  stuck  in 
the  south-west  <'orner  of  the  starter,  and  still  as  pro 
ffiiiity-provoking  as  it  was  in  the  beginning. 

Then  the  cheap-.jack  took  a  hand  in  the  deal,  a'ld  cut 
down  everything  to  the  finest  limits,  and  turned  them 
out  bv  the  thousand,  and  at  such  a  price  that  when  vm 
bought  a  motor,  a  starter  was  thrown  in  like  overweight 
margarine,  and  75  ner  cent,  of  the  motors  running  to 
day  are  controlled  (?)  by  these  rotten  cheap  starters,  with 
the  result  that  50  per  cent,  of  the  motor  breakdowns  are 
directly  caused  by  them. 

It  is  to  the  credit  of  a  few  firms  that  this  state  of 
affairs  is  being  altered,  and  they  have  succeeded  in  turn- 
ing out  absolutely  reliable  control  gear,  and  I  find  th.nt 
the  leading  engineers  are  paying  great  attention  to  this 
ouestion  of  control,  in  manv  cases  the  control  gear  cost- 
ing more  than  the  motors  it  works  in  conjunction  with. 
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THE    EFFECT    OF    HEAT    ON    THE     ELECTRIC     STRENGTH     OF     SOME     COMMERCIAL 

INSULATING     MATERIALS." 


By    W.    S.     FLIGHT,    A.M.I. E.E. 


It  is  chiefly  to  the  insulating  materials  used  that  we  shall 
have  to  look  for  future  improvements  iu  electrical  machinery, 
and  iu  this  conuection  a  knowledge  of  the  elfoct  of  heat  upon 
the  electrical  and  mechanical  characteristics  of  iqsulatmg 
materials  is  of  the  greatest  practical  importance. 

Following  upon  his  "  Tests  on  Insulating  Materials,"!  and 
his  experiments  on  the  "  Dielectric  Strength  of  So.id  Insulat- 
ing Materials, "t  the  author  conducted  an  investigation  in  the 
Itesearch  Laboratories  of  the  Metropolitan- Vickers  Electrical 
Co.,  Ltd.,  to  ascertain  the  variation  in  electric  strength 
between  temperatures  of  3U  and  lOU  deg.  C.  of  many  of  the 
solid  insulating  materials  at  present  emjiloyed  in  the  manufac- 
ture of  electrical  machinery  and  apparatus. 

The  most  important  factor.s  to  be  considered  to  enable  the 
test  conditions  to  be  standardised  so  that  the  effect  of  varia- 
tion of  temperature  can  be  studied,  are  explained  in  the 
original  paper,  throughout  which  the  "  electric  strength  "  is 
expressed  as  volts  per  mil.  By  that  term  is  implied  the  volt- 
age required  to  break   down  unit  thickness   of   the  material. 

Temperature  voltage  curves  were  obtained  for  each  material, 
dry  and  humidified  .specimens  being  tested  in  dry  and  damp 
air  and  in  oil. 

Papers. — It  would  appear  that  the  following  facts  can  be 
deduced  :  — 

(a)  When  damp  papers  are  tested  in  air  the  electric  strength 
at  100  deg.  0.  may  be  higher  than  that  when  tested  cold,  due 
to  evaporation  of  some  of  the  moisture,  which  takes  place  even 
when  the  paper  is  surrounded  by  damp  air. 


tihates.  Even  at  )sO  deg.  C.  certain  gums  give  off  small  quan- 
tities of  highly  acid  distillates,  whilst  at  100  deg.  C.  practi- 
cally all  the  gums  which  have  been  employed  for  the  manu- 
facture of  micarta  produce  acid  distillates.  Even  if  the  quan- 
tity produced  i.s  extreme. y  small  its  acid  nature  and  the  fact 
that  it  is  evolved  inside  the  insulation  may  conceivably  result 
in  a  very  appreciable  decrease  in  electric  strength.  To  those 
acid  distillates  is  attributed  the  rapid  decrease  in  electric 
strength. 

The  materials  and  process  for  the  manufacture  of  micarta 
offer  a  most  profitable  field  for  further  research,  and  even 
with  the  bonds  at  present  employed  much  can  be  done  by 
suitable  heat  treatment  to  remove  the  acid  distillates  and  so 
rai.se  the  electric  strength  at  100  deg.  C. 

Fullerboard. — By  this  term  is  meant  a  good  quality  paper 
board  koown  as  fullerboard,  pre-ssboard,  or  press-spahn. 

The  electric  strength  of  a  material  of  the  nature  of  fuller- 
board  may  vary  over  a  very  wide  range,  depending  on  the 
treatment  it  has  received  and  the  condition  of  the  sample  at 
the  time  of  test.  Thus,  when  untreated,  fullerboard  of  a  thick- 
ness of  1/16  in.,  which  had  previously  been  exposed  to  a  damp 
atmosphere,  was  tested  in  oil,  the  electric  .strength  at  30  deg. 
C.  was  of  the  order  of  110  volts  per  mil  only.  If  the  same 
material  is  dried  and  impregnated  with  a  mineral  oil,  the  elec- 
tric strength  at  30  deg.  C.  when  te.sted  under  the  same  con- 
ditions may  be  as  high  as  1,000  volts  per  mil.  The  correspfjiid- 
ing  values  when  the  samples  are  tested  in  oil  at  100  C.  are 
48  and  610  respectively.    These  facts  are  of  the  utmost  import- 


AvERAGE  Breakdown  Voltage  of  ^'g-is.  Thickness  op  Insulating  Materials. 


Average  of  air  tests. 

B.D.V. 

Average  of  oil  tests. 

B.D.V. 

Average  of  all  tests. 

B.D.V. 

AtSO'-C. 

At  100°  C. 

Increase  or 
Decrease. 

Atao°c. 

At  100  C^ 

Decrease. 

Atao'c. 

At  lOOP  C. 

Decrease. 

kV. 

kV. 

Per  cent. 

kV. 

kV. 

Per  cent. 

kV. 

kV. 

Per  cent. 

Papers      

12-0 

13"7 

+  14 

32-2 

23-5 

-27 

222 

18-5 

-  16-.-. 

Micarta 

27-9 

77 

-75 

28-8 

11-8 

-61 

268 

10-8 

-  59 

Fullerboard        

18-0 

16-8 

-    6-7 

27 

17-5 

-35 

26-7 

18-6 

-  30 

Varnished  cloth 

278 

162 

-  11-6 

30-7 

231 

-2f6 

28-1 

171 

-  39 

Mica  products     

29-3 

3ro 

+    5-8 

35 

30 

-  U-4 

32-3 

30-5 

-    5-6 

Varnished  paper 

24-8 

17-2 

-30-6 

38-5 

17-7 

-  54 

3r7 

17-4 

-  45-5 

Varnished  asbestos  paper 

73  (H) 

1-2  (H) 

-84 

150  (D) 

8-4  (D) 

-  44 

11-2 

4-8 

-57 

Fibre        

7-5   (H) 

1-5  (H) 

-80 

25(D) 

7-5  (D) 

-70 

160 

45 

-72 

Treated  wood      

— 

]7(oU) 

11-3  (oil) 

-  33 '5 

17  (oil) 

11-3  (oil) 

-  33-5  (oil) 

Moulded  composition,  No.  1     ... 

5-0 

2'6 

-48 

90 

2-0 

-78 

70 

2-3 

-  67 

D  =  dried ; 

a  =  humidifie 

d. 

(b)  When  damp  papers  are  tested  in  oil  the  electric  strength 
at  100  deg.  C.  may  be  higher  or  lower  than  that  when  tested 
cold.  This  depends  on  whether  the  voltage  is  raised  sufficiently 
slowly  to  permit  of  the  moisture  being  driven  out  through  the 
oil.  Under  the  conditions  in  which  the  insulation  is  placed  in, 
say,  an  oil-immersed  transformer,  and  when  the  voltage  is 
raised  at  the  usual  rate  for  the  high-pressure  test,  it  would 
appear  that  the  electric  strength  of  damp  paper  when  hot 
would  certainly  be  lower  than  that  of  the  same  material  when 
tested  cold. 

(c)  When  dry  papers  are  tested  in  air  or  in  oil  the  electric 
strength  at  100  deg.  0.  would  appear  always  to  be  lower  than 
when  cold,  particularly  in  the  case  of  tests  in  oil. 

Micarta. — All  the  results  on  this  substance  were  obtained  on 
materials  composed  solely  of  paper  and  varnish,  and  as  it  is 
largely  employed  for  the  insulation  of  oil-immersed  apparatus, 
the  majority  of  the  tests  were  conducted  in  oil.  The  decrease 
in  breakdown  voltage  with  increase  in  temperature  is  very 
rapid.  Speaking  generally,  it  would  appear  that  the  synthetic 
bonds  have  a  higher  electric  strength  than  the  natural-gum 
bonds  at  100  deg.  0.,  probably  partly  due  to  the  fact  that  at 
this  temperature  the  synthetic-gum  micartas  retain  most  of 
their  initial  mechanical  strength,  whilst  the  natural  gum 
micartas  were  all  found  to  be  extremely  soft  and  flexible. 

The  average  of  all  the  tests  on  all  bonds  and  papers  investi- 
gated clearly  nhows  that  whilst  the  addition  of  the  bond  to 
the  paper  makes  the  electric  strength  of  micarta  at  30  deg.  C. 
higher  than  that  of  the  same  thickness  of  unvarnished  paper, 
the  reverse  is  the  case  when  the  materials  are  tested  at  101) 
deg.  0.  At  first  sight  this  is  very  surprising,  but  both  natural 
and  synthetic  gums  are  extremely  complex  chemical  mixtures; 
when  either  of  these  types  of  gums  is  heated  destructive  dis- 
tillation takes  place.  Some  of  the  constituents  given  off  con- 
sist of  organic  acids,  and  water  is  also  often  one  of  the  dis- 

•I.E.E.  Journal,  Feb.,  1922;  p.  218  (abstract). 
+ELEO.  Rev.,  Dec.  0th,  1921;  p.  771. 
IElec.  Rev.,  Jan.  13th,  1922;  p.  39. 


ance  in  the  manufacture  of  electrical  machinery,  particularly 
when  the  thickness  of  the  insulation  used  is  such  as  to  impose, 
during  the  high-voltage  pressure-test,  stresses  near  the  break- 
down voltage  of  the  dielectric.  It  is  quite  conceivable  that 
apparatus  which,  with  correct  treatment,  might  have  had  an 
ample  factor  of  safety  on  the  test  voltage,  may  not.  as  the 
result  of  incorrect  treatment,  be  able  to  withstand  the  test 
voltage. 

When  using  a  material  of  the  nature  of  fullerboard,  the 
electric  strength  depends  even  more  on  the  thoroughness  of 
the  treatment  than  upon  the  initial  electric  strength  of  the 
material  previous  to  treatment.  On  the  whole,  fullerboard 
would  appear  to  be  a  more  suitable  material  for  high  tempera- 
tures than  micarta,  and  it  has  approximately  the  same  electric 
strength  at  100  deg.  0.  as  thin  papers.  At  lower  temperatures 
the  effect  of  the  treatment  given  to  fullerboard  is  more  pro- 
nounced, resulting  at  30  deg.  C.  in  the  electric  strength  being 
about  the  same  as  that  of  micarta  and  higher  than  that  of 
untreated  papers. 

Varnished  Chih. — When  this  material  is  tested  cold  it  com- 
pares very  favourably  with  the  others  already  considered,  but 
when  tested  at  100  deg.  C.  it  is  no  better  electrically  than 
paper  of  fullerboard,  though  superior  to  micarta. 

Mica  Productn. — Nine  materials  were  investigated  :  i.e., 
mica  cambric  (untreated  cambric,  overlapping  mica  splittings, 
and  .Tapanese  paper);  flexible  mica  paper  (untreated  paper. 
overlapping  mica  splittings,  and  .Japanese  paper) ;  mica  var- 
nished cloth  (yellow  varnished  cloth,  overlapping  mica  split 
tings,  and  Japanese  paper) ;  micafolium  plate  (overlapping 
mica  splittings,  shellac  varnish,  and  paper);  mica  silk  (silk, 
overlapping  mica  splittings,  and  Japanese  paper) ;  hard  mica 
paper  (mica  splittings,  shellac,  ami  paper) ;  mica  Japanese 
paper  (overlapping  mica  splittings,  Japanese  paper,  and  flex- 
ible sticking  varni.sh) ;  flexible  micanite  (overlapping  mica 
splittings  and  flexible  sticking  varnish) ;  and  hard  micanife 
plate  (overlapping  mica  sphttings  and  shellac  varnish,  steam 
heated  and  pressed). 

In  all  the  mica  products  there  is  less  decrease  in  the  elee- 
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trie  strength  at  high  temperatures  than  in  the  case  of  fibrous 
materials.  With  some  of  the  materials,  however,  there  is 
still  an  appreciable  decrease,  particularly  when  tested  m  oil 
(when  they  could  not  readily  get  rid  of  auy  moisture  or  varnish 
lompounds  which  thev  contained).  In  this  connection  it 
should  be  remarked  that  very  few  of  the  above-named  mica 
products  are  actuallv  employed  for  the  manufacture  of  oil- 
immersed  apparatus."  When  tested  in  air  the  small  samples 
evaporated  some  of  the  volatile  constituents  contained  in  the 
backing  materials  or  the  bonds.  When  the  above-named  mica 
insulations  are  employed  in  electrical  machines  they  are  usually 
wrapped  laver  upon  layer  and  so  confined  that  they  cannot 
jeadilv  evaporate  any  volatile  matter;  consequently,  the 
tests  in  oil  afford  a  truer  indication  of  the  behaviour  of  the 
materials  in  service  than  do  tests  in  air.  This  opinion  was 
confirmed  by  test  on  high-voltage  stator  bars  insulated  with 
inicafolium. "  As  the  percentage  decrease  in  this  case  is  con- 
siderablv  more  than  even  that  found  in  the  oil  tests  on  mica- 
folium,  "it  tends  to  show  that  in  the  case  of  very  heavily  in- 
sulated bars  the  %-olatile  matter  driven  off  from  the  shellac 
may  very  appreciably  lower  the  breakdown  voltage  of  the 
bar's.  Fortunately,  as  is  the  case  with  micarta,  it  is  pos- 
sible by  suitable  heat  treatment  during  the  manufacture  of 
the  coils  to  remove  a  large  percentage  of  the  volatile  consti- 
tuents and  thus  to  appreciably  increase  the  hot  breakdown 
voltage  of  machines  insulated   with  mica  products. 

Miscellaneous  Materials.— In  the  case  of  varnished  paper, 
varnished  asbestos  paper,  fibre,  treated  wood,  and  moulded 
compositions,  results  were  obtained  up  to  a  temperature  of 
110  deg.  C. ;  they  thus  give  a  little  information  with  regard 
to  the  hitherto  unexplored  region  beyond  100  deg.  C. 

Deductions.— In  order  that  the  large  mass  of  information 
contained  in  the  paper  may  be  more  easily  reviewed,  the 
average  figures  for  each  class  of  material  tested  have  been 
collected  together  in  the  accompanying  table,  and  the  per- 
centage decrease  in  breakdown  voltages  for  a  ri.se  of  tem- 
perature of  from  30  to  100  deg.  C.  has  been  calculated  on 
the  breakdown  voltage  at  30  deg.  C.  Although  in  a  few 
cases  of  tests  in  air  a  .small  increase  is  obtained  when  break- 
downs occur  at  100  deg.  C.  in  the  majority  of  cases  there  is 
a  very  decided  drop  in  the  breakdown  voltages,  the  values 
of  which  may  be  reduced  to  50  per  cent,  of  those  obtained 
at  30  deg.  C.  Mica  products  suffer  the  least  loss  of  electric 
strength,  whilst  with  micarta.  varnished  asbestos  paper,  fibre, 
and  certain  moulded  compositions  the  decrease  is  the  great- 
est. 

This  investigation  has  clearly  shown  that  the  electric 
strength  of  most  of  the  .solid  insulating  materials  at  present 
in  use  decreases  with  increase  in  temperature  up  to  100  deg. 
C.  As  in  modern  machines  hot-spot  temperatures  as  high  as, 
or  even  higher  than,  this  may  occur  at  periods  of  overloads. 
it  is  of  the  utmost  importance  that  the  electric  strength  of 
the  insulating  materials  should  be  determined  at  100  deg.  C. 
and  not  at  the  temperature  of  the  air,  as  has  usually  been 
done  in  the  past.  There  is  a  very  great  need  for  systematic 
research  work  with  a  view  to  increasing  still  further  our  know- 
ledge of  the  electrical  characteristics  of  commercial  insulating 
materials  at  temperatures  likely  to  be  attained  in  electrical 
machinery,  and  to  developing  new  materials  which  will  be 
more  capable  of  with.standing  these  temperatures  than  the 
materials  now  employed. 


NEW 


ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 


Rfathrs  are  invited  to  guhmit  particulars  »f  new  or  improved  derices 
OTid  apparatue,  w/iic/i  will  be  publislted  if  coius'deTed  of  nufficient 
inter  eat. 

Sand-Cooled  Starters  for  Thrce=Phase  Motors. 

During  and  since  the  war  it  has  been  difticult  to  obtain  oil 
in  (jeriiiany  for  electrical  apparatus,  and  various  attempts 
have,  tberelore,  been  made  to  employ  substitutes  for  cooling 
purpo.scs.  Water  has  l)een  used  with  .some  success  for  cooling 
thiee-j)liasp  motor  starters,  a  layer  of-  oil  preventing  evapora- 
tion. TliP  permissible  loading  of  the  resistance  elements  is, 
however,  strictly  limited  when  water  is  employed.  This  and 
other  disadvantages  are  avoided  by  the  u.se  of  sand  as  a  cool- 
ing medium.  Sand  is,  of  col rse,  inapplicable  to  tiansformers, 
switches,  and  other  gear  in  which  the  cooling  medium  must 
Herve  also  as  insulation ;  neither  is  it  applicable  where  there 
are  submerged  moving  contacts.  As  a  means  of  cooling  the 
lesistaiices  of  motor  stiirters,  however,  it  offers  the  advantage 
that  the  starter  can  be  dispatched  by  the  maker  ready  for  im- 
mediate service. 
.The  sand-filled  rotor  starter  shown  in  the  accompanying 
illustration  (fig.  J)  is  made  by  Buown,  Boveri  &•  Co.,  for  use 
with  three-phase  motors.  Tiie  construction  is  simple  and  iii- 
("xp'nsive,  and  the  starter  is  quite  suitable  for  u.se  by  un- 
skilled pers/.ns.  'ITie  eliniination  of  fire  risk  is  an  important 
consideration,  and  starters  of  this  type  are  applicable  in  many 
cases  where  air-cooled  starters  have  hitherto  been  used.  The 
resistance  spirals  B  are  carrii-d  by  insulating  ferrules  A  in  tlie 
plates  B  r,  and  connected  to  contacts  r  in  the  plate  D.  The 
star  contact  arm  <i  is  npiTat^.l  liy  the  lever  i,,  the  switch  con- 


tacts and  arm  being  enclosed  by  a  casing  h  as  a  protection 
against  dirt  and  accidental  contact.  The  sand-filling  reaches, 
as  shown,  to  the  under-side  of  the  contact  plate,  and  cables  k 


Fig 


A    S.AXD-COOLED    MOTOR   SWRTEI!. 


are  fitted  permanently,  for  connection  to  the  rotor  terminal 
board.  No  "  off  "  contact  is  provided,  hence  the  rotor  circuit 
cannot  be  opened.  Slow-motion  operating  gear  is  easily  fitted 
if  required. — E.T.Z. 

The  "  Wefco  "  Gas-proof  Hand  Lamp. 

A  patent  gas-proof  safety  electric  hand  lamp  has  recently 
been  placed  on  the  market  bv  Messrs.  Watts,  Fincham  and 
Co.,  Ltd.,  22,  Billiter  Street,  E.C.3.  This,  known  as  the 
■'  Wefco  "  lamp,  is  illustrated  in  fig.  2.     The  outer  case  is  of 


Fk, 


Till,  "  \Vi:i  ci>  ■■  Ca^- 


an  alomiiiiuui  alliiy.  and  is  fitted  with  a  patent  locking  de- 
vice operated  by  a  triangular  key,,  without  which  the  lamp 
cannot  bo  opened.  The  a  •cunuilator  is  of  the  alkaline  type, 
and  is  "  unspillablc."  The  switch  and  contacts  are  self- 
contained,  the  former  being  ojicrated  by  "  on  "  :ind  "  off  " 
push  buttons.  The  total  weiglit  of  the  lamp  is  OJ  lb.  The  ' 
lamp  is  dismantled  by  unscrewing  the  lock  to  the  full  extent 
of  the  locking  screw  by  means  of  the  key.  The  base  is  re-' 
moved  by  nnscrewing  it  from  the  top.  The  switch  and  con- 
tacts arc  removed  by  unscrewing  the  lamp  bulb.  :.nd  taking 
out  a  rubber  joint  ring,  when  the  part  will  slip  out  as  a 
whole.  The  lamp  will  give  a  continuous  light  for  ten  hours, 
and  has  been  approved  by  the  Minos  Department,  the  Boaiti 
of  Trade.  Lloyd's,  and  leading  petroleum  i-iinip.'iiiies  for  use 
on  tank  tteameri. 
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LEGAL. 

British  Thomson-Houston  Co.,  Ltd.,  v.  N.L.O.  Co. 

In  the  Vacation  Court  on  .\ugu.st  9th,  the  Lord  Chief  Justice 

had  before   him   two   motions   by   the   plamtilJs   against   the 

'   N.L.O,    Co.,    for    injimt-tions    re.straining    infrmgeiuents    of 

letter.s  patent. 

Mh.  Whitehead,  for  the  plaintiff  company,  in  moving  the 
first  motion  stated  that  a  certificate  of  validity  of  the  patent 
bad  been  granted.  The  ;'i'fendants  had  posted  back  tu  the 
plaintiffs  the  writ  and  notice  of  motion  served  upon  then], 
und  had  not  entered  an  appearance. 

His  Lordship  granted  the   injunction  asked  for. 

Mr.  Whitehe.^d  said  that  the  second  motion  dealt  with  a 
different  patent. 

Here  again  there  was  no  appearance  on  behalf  of  the  de- 
fendants, and  an  injunction  in  this  case  was  also  granted. 


Electricity  in  Mines.— Coal-Ct-tti.ng  Machine  Accident. 
Sheriff  Principal  A.  O.  M.  Mackenzie,  Glasgow,  has  reversed 
the  decision  of  his  substitute  in  a  test  action  arising  out 
of  a  fatal  explosion  at  Auchengeich  Colliery,  Chryston,  when 
two  men  who  were  operating  a  coal-cutting  machine  were 
killed  and  four  brushers  severely  injured.  Actions  were 
raised  in  the  case  of  the  decea.sed  and  injured  men  against 
the  colliery  owners,  Mes.srs.  James  Nimmo  &.  Co.,  Ltd.,  but 
five  of  these  have  been  sisted  pending  a  final  decision  in  the 
present  case  (George  Council  r.  Nimmo  &  Co.).  The  Sheriff 
Substitute,  in  the  first  instance,  assoilzied  the  company  from 
all  the  conclusions  of  the  action.  The  Sheriff  Principal,  on 
the  other  hand,  finds  the  defenders  liable  to  the  pursuer  in 
damages  under  the  Employers'  Liability  Act,  but  not  at 
common  law,  and  assesses  the  damage  at  ;£325,  with  ex- 
penses. His  Lordship  finds  that  the  explosion  was  caused 
by  the  ignition  of  gas  caused  by  a  spark  from  an  electric  coal- 
cutting  machine  fitted  with  a  switch  box  cover  which  the 
men  operating  the  machine  had  negligently  failed  to  screw 
down  properly.  He  also  finds  that  the  fireman  employed  by 
the  defenders  to  inspect  the  section  on  the  pursuer's  shift 
neghgently  and  without  sufficient  excuse  failed  to  inspect 
the  section  as  required  by  the  Coal  Mines  Act  within  five 
hours  of  the  previous  inspection. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  N» 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


A   Breach  of   Confidence. 

The  Dundee  Corporation  has  long  since  earned  the  reputa- 
tion of  not  being  "  quite  the  thing."  and  that  it  seems  deter- 
mined to  live  up  to  their  odious  repuation  will  be  apparent 
to  everyone  who  learns  of  its  bad  faith  in  connection  with 
the  appUcations  for  the  post  of  city  electrical  engineer. 

Its  latest  achievement  is  to  publish  broadcast  in  the  Scot- 
tish Press  a  full  and  complete  list  of  all  applicants,  their 
addresses,  ages,  and  qualifications. 

Their  disreputable  measure  has  caused  consternation 
amongst  many  who  had  made  application  in  confidence,  and 
there  have  been  many  unpleasant  sequels  resulting  from 
this  gross  breach  of  faith. 

To  those  candidates  who  were  hopeful  of  getting  the  ap- 
iwintment  this  exhibition  of  bad  faith  should  serve  as  an 
unpleasant  reminder  of  the  kind  of  body  they  would  have  to 
serve  under. 

Such  conduct  gives  honourable  men  a  feeUng  of  nausea. 

John   OgilTie. 

Dunfermline,  August  15th.  1922. 

[I'he  action  of  the  Coriioratiou  was,  in  our  opinion,  most 
regrettable.— Eds.   Ei.ec.   Rf.v.] 


Electrical  Supplies  in  South  America. 

In  your  issue  of  .Tune  9th,  page  819,  there  appears  an 
article  on  "Electrical  Supplies  in  South  America,"  by  Mr, 
Percy  F,  Martin,  which  I  read  with  a  good  deal  of  interest, 

I  should  like,  however,  to  correct  the  remarks  which  con- 
cern the  city  of  Hosario  de  Santa  Pe  (Argentine), 

The  Sociedad  de  Electricidad  de  Rosario  is  a  Belgian  con- 
'■^'land  one  of  the  many  controlled  by  the  Sociit^  Financi^re 
de  Transports  et  d'Entreprises  Industrielles,  Brussels,  The 
power  house  has  2.S,n(X)  kW  of  plant  installed,  and  last  vear 
(,'enerated  over  35,000,000  kWh.  There  are  roughly  2,100 
motors  installed,  with  an  aggregate  h.p.  of  17,500;  they  range 
trora  250  h.p.  down  to  the  smallest  used  for  such  purposes 
as  coffee  grinding,  &c. 


The  centre  part  of  the  city  ifi  fed  with  direct  .current  at 
2  X  220  volts,  all  motors  over  5  h.p.  being  connected  across 
the  outers.  The  other  parts  of  the  town  are  suppUed  by 
3-phase  alternating  current,  220  volts,  50  periods.  There  is 
no  110-voIt  supply  in  Rosario. 

The  tariff,  according  to  the  municipal  concession,  is  as 
follows  : —  , 

Private  House*. ^First    30  kWh     per    month     per    kW    in- 
stalled  $0.15  gold;  rest  at  $0,095  gold. 

liusiness  Houses. — $0.17  gold  [x-r  kWh. 

.\lotire  Pt)iccr.— First  :»  kWh  per  month  per  h.p.  $0.0S 
gold.  Rest  up  to  1,000  kWh  $0.06  gold.  All  above 
at   $0.0-45  gold. 

(n  the  case  of  power  users,  special  tariffs  are  given  depend- 
ing upon  load  factor,  consumption,  &c.  A  large  number  of 
our  power  consumers  ;ue  supplied  on  the  maximum  demand 
principle,  a  fixed  charge  being  made  per  kW  year  in  addi- 
tion to  a  low-priced  energv  charge.  Large  consumers'  agree- 
ments usually  contain  a  combustible  clause,  the  price  per 
kWh  rising  and  falling  in  proportion  to  the  price  of  fuel. 

Motors  are  hired  or  sold  on  the  hire-purchase  system. 

The  Sociedad  de  Electricidad  de  Rosario,  in  addition  to 
being  the  sole  supplier  of  electrical  energy  in  Rosario,  also 
supplies  energy  to  the  municipality  for  public  lighting,  and 
to  the  Compafiia  General  de  Tranvias  El^tricos  de  Rosario,  a 
Belgian  concern. 

The  principal  fuel  used  is  petroleum  (fuel  oil)  a  large 
portion  of  which  is  obtained  from  the  Argentine  fields  of 
Comodoro  Rivadavia. 

In  conclusion^  I  would  say  that  the  British  Chamber  of 
Commerce,  Buenos  Aires,  has  a  permanent  Electrical  Com- 
mittee, and  I  am  sure  would  be  pleased  to  give  the  fullest 
information  possible  regarding  the  electrical  market  in  the 
Argentine. 

Sociedad  de  Electricidad  de  Rosario, 
L.  W.  Migotti. 

Technical    Dirert„r. 

Rosario,  July  lith,   1922. 


Small  Private  Generating  Stations. 

The  letter  from  the  Secretary  of  the  Electricity  Commis- 
sion on  the  above  subject  in  your  issue  of  the  11th  inst.,  is 
but  another  instance  of  the  usefulness  (sic)  of  bureaucracy. 
The  article  "  Small  Generating  Stations  "  would  surely  be 
deemed  under  ordinary  conditions  to  be  a  useful  reminder 
or  suggestion  to  the  trade  of  a  way  to  lessen  unemployment 
and  boost  up  trade.  But  no,  our  bureaucrats  step  in  and 
so  our  unemployed  must  still  draw  the  dole.    But  need  they'? 

No,  sir,  and  I  say  it  with  good  reason;  let  the  contractor 
carry  on,  the  Commissioners  will  not  stop  him.  They  may 
inform  the  contractor  he  is  not  allowed  to  do  so,  but  who 
is  to  stop  him  ? 

C.  Culmer  Hodges, 

A  M.I.E.E.,  A.M.I.Mech.E. 

Dawlish,  .iugu.'it  Utii.  1922. 


The  Sale  of  Wireless  Apparatus. 

Your  correspondent  "  Electrical  Contractor  "  seems  to  have 
omitted  to  take  the  only  practical  step  he  can  to  secure  the 
redress  of  his  grievances.  Alone  he  is  powerless  to  affect  the 
trend  of  any  particular  trade  current  in  so  large  an  industry, 
but  as  a  member  of  the  E.C.A.  he  would  be  actively  support- 
ing the  only  organisation  working  in  the  interests  of  the 
electrical  contractor. 

So  far  from  taking  this  common-sense  step  he  appears  to 
.scoff  at  the  Association's  efforts.  He  says  the  .\ssociation 
"  cannot  assure  its  members  of  preferential  treatment  from 
wholesale  houses."  This  is  exactly  what  it  does,  although 
truly  it  has  not  covered  the  whole  ground  yet.  Every  month, 
almost  every  day,  sees  something  accomplished  in  this  direc- 
tion. 

He  says  the  As.sociation  "  cannot  discriminate  between  the 
electrical  sanitary  engineer  and  the  genuine  electrical  engi- 
neer." No,  the  E.C.A.  does  not  attempt  thi.s,  but  it  does 
divscriminate  between  the  genuine  electrical  engineer  and  the 
sham.  It  does  not  trouble  about  what  other  business  a  man 
may  have,  but  for  membership  he  must  be  a  quaU&ed  elec- 
trical contractor. 

He  claims  that  "  the  remedy  is  as  yet  beyond  the  reach 
of  the  E.C..\."  If  he  be  old  enough  he  .should  look  back  at 
the  conditions  existing  in  the  trade  liefore  the  E.C..V.  got 
seriously  to  work  and  realise  that  he  owes  it  at  least  grati- 
tude. 

The  remedy  your  correspondent  calls  for  is  being  accom- 
plished, and  the  accomplishment  will  be  complete  when 
"  Electrical  Contiaitor  "  and  the  rest  of  his  kind — if  eligible- 
take  up  their  membership  and  sb;ire  the  work. 

I  shall  be  very  pleased  to  provide  liim  with  an  application 
form  and  particulars. 

Electrical  Contractors'  Association  (Inc.), 

Leonard  G.  Tate, 

Ornernl  Recreiarj. 
London.    W.C.I  .    .I»i;m.s;    U)tli,    lil22. 
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It  would  be  iutere^tiug  to  kuow  if  there  is  any  firm  or 
forms  vfhich  make  \i  business  of  installing  wireless  feleijKonic 
■receiving  sets  in  jirivute  houses'?  I  presume  all  sets  so 
installed  be  provided  with  hghtning  arresters  as  damage 
-from  this  cause  is  not  uncomiuonV 

D:  R.  Broadbent. 
London,  S.W.I. 
August  V2tk,  19-22. 


Removal  of  Static  Charge. 

Rephing  to  "  F.W.F.,"  1  would  suggest  employing  a  lium- 
ber  of  disohaige  iwints,  effectively  earthed,  to  the  tank  or 
otherwise.  These  may  be  obtained  by  securing  a  series  of 
needles  to  a  metal  base  supported  upon  a  portable  stand. 
When  the  discharging  part  of  the  rinsing  process  is  about 
to  begin,  so  place  the  stand  that  the  needles  are  pointmg 
downwards  towards  the  liquid.  The  distance  between  the 
points  and  the  liquid  need  not  be  less  than  the  distance  of 
the  points  at  which  the  spark  occurs.  Another  way  of  ob- 
taining the  points  is  to  secure  some  asbestos  or  mica  wool 
and  bind  it  to  a  portable  base  by  means  of  twisted  strands  of 
wires,  all  common  to  earth.  The  asbestos  or  mica  forms  the 
necessary  points.  This  method  will  be  found  very  effective, 
and  a  careful  application  of  it  will  meet  with  success.  The 
action  is  as  follows : — The  charge  on  the  surface  of  thq 
liquid  induces  an  opposite  charge  on  the  points.  This  op- 
posite charge  is  so  intense  upon  the  points  that  the  molecules 
of  air  about  them  are  broken  \ip  into  jxisitive  and  nega- 
tive parts,  and  portions  which  are  unlike  in  sign  to  those  on 
the  points  are  attracted  towards  them,  portions  of  like  sign 
being  repelled,  thus  neutralising  the  charge  upon  the  surface 
of  the   liquid. 

Wilfred    Pinkerton. 

Manchester.  Aiiaiist  llfh,  192'2. 


The  Registration  of  Contractors. 

Why  does  or  did  the  heading  of  your  intere.'iting  leader 
of  the  Uth  in.st.  terminate  with  "  Contractors''"  I  submit 
that  "  Installation  Undertaking-^  "  would  be  more  in  keeping 
with  the  subject  matter.  An  abbreviated  letter  by  myself. 
which  you  kindly  published  in  your  is.sue  of  the  4th  inst.  had 
some  bearing  on  this,  to  my  mind,  all-important  subject. 
Unquestionably,  the  supply  authorities  are  those  most  in- 
timately concerned,  and  should,*  I  consider,  subject  to  the 
Electricity  Commissioners'  approval,  be  the  referees  in  all 
matters  relating  to  the  industry,  and  study  the  interests  of 
the  actual  consumer.  Tlie  supply  authorities  are  the  only 
parties  which  are  sincerely  anxious  to  avoid  "  The  Fusing  of 
Electric  Wires."  With  the  exception  of  quite  a  small  minority 
the  country  is  saturated  with  so-called  eontrators,  whose  sole 
desire  it  is  to  get  so  much  v.i.r.  cable,  lampholders.  &c.,  into 
an  establishment,  to  get  it  paid  for,  and  to  wish  the  payee  a 
very  rude  good-bye.  You  refer  to  the  formation  of  a  registra- 


tion  authority  as  tending  to  make  installation  work  a 
"closed"  industry.  Surely  lliis  would  be  all  to  the  good  Ironj 
all  points  of  view  if  by  so  doing  the  standard  of  installation 
work  were  raised.  .A.t  present  the  industry  is  handicappe<l 
by  a  multiplicity  of  amuiguous  rules  and  regulations,  which 
indirectly  are  interpreted  and  looked  after  by  members 
of  that  excellent  association  generally  known  as  the  E.l'.E.A. 
Broadly  ^peaking,  1  submit  that  until  supply  authorities  have  ' 
real  powers  to  insist  on  good  work,  including  the  condemning 
of  old-fashioned  and  dilapidated  installations,  little  can  be 
done  to  ensure  safety  and  continuity  of  operation.  Local  ad- 
visory committees  are  bound  to  UKX't  with  adverse  criticism 
and  friction.  Unless  there  is  an  ab.solute  leak  on  an  instal- 
lation, a  supply  authority  can  do  absolutely  nothing  in  the 
direction  of  improving  matters. 

Walter  F;.  Rogers.  A.M.I, E.E. 
London,  W.12, 
Axtgvst  13th.  1922. 


Do  you  not  think  that  your  leader  of  August  11th,  on  the 
proposed  scheme  of  registration  of  electrical  contractors,  is  a 
little  unfair  to  the  interests  concerned'.'  You  suggest  that 
the  parties  forming  the  licensing  authority  will  be  respon- 
sible' for  seeing  that  the  contractor  does  his  duty,  bu/t  a 
study  of  the  scheme  will  show  that  this  is  not  so.  Supply 
authorities  as  members  of  the  Licensing  Committee  wiil 
have  a  say  as  to  wlio  shall  be  registered  and  who  shall  not. 
but  it  has  not  been  suggested  that  any  supply  authority 
shall  have  more  power  or  respon.sibility  than  at  present  v.itli 
regard  to  installation   work. 

True,  if  any  complaint  is  made  regarding  any  particular 
registered  contractor,  and  the  supply  engineer  in  the  district 
is  upon  the  local  advisory  committee  he,  might  be  oall^'d 
upon  to  make  a  report,  but  he  would  not  do  .so  iu  hiH 
capacity  as  supply  engineer,  and  w-ould  not  have  power  ev^n 
to  examine  the  installation  except  at  request,  or  by  grace 
of  the  owner. 

Contractors  would  not  tolerate  any  additional  powers  to 
supply  authorities  as  part  of  the  scheme  nor  could  they  sup- 
port anything  in  the  nature  of  fresh  regulations.  .As  con- 
tractors foresee  the  working  of  the  scheme  it  will  require 
of  its  registered  members  observance  of  a  certain  minimum 
.standard  extracted  from  the  Institution  Wiring  Rules,  cer- 
tainly not  the  creation  of  new  rules  or  the  enforcement  of 
the  whole  of  the  existing  rules. 

Examination  of  the  scheme  will  show  that  it  is  in  no  way 
an  EC. A.  matter  and  leaves  the  door  wide  oi>en  for  any 
man  capable  of  carrying  out  contracting  work  to  register, 
and  to  hold  his  registration  so  long  as  he  maintains  a  mini- 
iinmi   standard  of  workmanship. 

Electrical  Contractors'  Association  (Inc.), 

H.  Marryat, 
I<ondon,  W.C.I. ,  President. 

August  Uth,  1922. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — J.  E.  Rollixson,  electrical  en- 
gineer and  contractor,  5,  Tavistock  Chambers,  Beastmarket 
Hill.  Nottingham. — First  meeting  August  21st,  at  the  Official 
Receiver's  offices,  Nottingham;  public  examination  October 
oth,  at  the  County  Court  House,  Nottingham. 

A.  E.  Blower  (Blower  &  Cooper,  electrical  engineers  and 
merchants),  late  of  1  &  3,  Pauls  Bakehouse  Court,  Godliman 
Street,  E.C. — Last  day  for  proofs  for  dividends  August  29tb. 
Trustee  :  Mr.  W.  P.  Bowyer,  Senior  Olficial  Receiver,  Carey 
Street,  W.C. 

G.  P.  Coupe,  electrical  engineer,  2,  Spring  Gardens,  Stock- 
port.— Last  day  for  proofs  for  dividend  August'26th.  Trustee  : 
Mr.  J.  G.  Gibson,  Official  Receiver,  Byron  Street,  Manchester. 

Frank  Rawcliffe,  electrical  engineer,  trading  as  Frank 
Rawchffe  &  Co.,  8,  Nun  Street,  Newcastle-on-Tyne.— The 
adjourned  public  examination  of  this  debtor  was  held  recenfly 
at  the  County  Court,  Westgate  Road.  Newcastle-on-Tyne. 
Debtor  was  questioned  with  reference  to  the  sale  of  a  busi- 
ness to  a  former  partner,  and  it  was  stated  that  he  had  fur- 
nished accounts  of  his  transactions  with  this  partner.  He 
stated  that  he  had  made  O'a  the  accounts  from  his  late 
partner's  books.  With  regard  to  transactions  with  another 
company  debtor  said  he  intended  becoming  a  partner,  but 
the  arrangement  fell  through.  .'\fter  further  questions  the 
examination   was  again  adjourned. 

The  fjondon  Gazette  contains  a  notice  to  debtor  "  in  lieu 
of  personal  service  of  bankruptcy  notice  and  petition  and  of 
application  to  commit  for  contempt  of  Court  "  in  the  follow- 
ing ;  E..  Durden  &  Co.,  1.3,  Queen  Street,  Liverpool,  elec- 
trical engineers;  Liverpool  Court.  Substituted  service  of 
bankruptcy  notice  directed  August  1st.  Bankruptcy  notice 
served  by  Mes.srs.  Downes  <t  Davies,  electrical  fittings  fac- 
tors. 1,  Stanley  Street,  Liverpool. 

Frank  Portf.r,  electrical  engineer,  17,  Goldhawk  Road. 
Shepherd's  Bush,  and  2:).  Cromwell  Avenue.  Hammersmith. 
W. — The  first  meeting  of   creditors   under   this  failure     was 


held  on  August  14th  before  Mr.  Vyvyan,  Official  Receiv  r,  at 
the  London  Bankruptcy  Court,  when  accounts  were  sub 
mitted  showing  unsecured  liabilities  j£696,  and  preferential 
claims  £69,  against  assets  valued  at  i'226,  and  consisting  ol 
cash,  £32;  stock,  £30;  furniture,  flOO;  and  book  debts. 
±'64.  The  chairman  repoited  that  the  debtor  filed  his  o.vn 
petition  on  July  28th.  He  commenced  business  in  August. 
1921,  with  a  partner,  under  the  style  of  "  Porter  &  ;^impson,' 
at  23,  Cornwell  Avenue,  Hammersmith,  and  they  traded  as 
electrical  engineers  until  the  following  October,  when  M: . 
Simpson  withdrew  and  the  debtor  continued  the  business 
alone.  He  had  stated  that,  owing  to  lack  of  working  capital, 
the  business  was  not  a  success,  his  failure  being  further  due 
to  insufficient  business  knowledge  and  slackness  of  trade. 
The  case  was  left  in  the  hands  of  the  Official  Receiver  to  be 
wound  up  in  bankruptcy.     The  creditors  include  :  — 


Colley  4  Co 

Electro  Generator  Co. 
General  Electric  Co.,   Ltd. 


tfi  Huddloslon  &  Co.,  P. 
33  Hedberg,  Trevor  ... 
47     Kent,    Frank 


F.  A.  Watkins,  electrical  engineer,  57,  High  Street,  Hythe 
— Receiving  order  made  August  10th  on  debtor's  own  peti- 
tion. First  meeting,  August  24th,  at  the  Official  Receiver's 
office,  Canterbury;  pubhc  examination,  September  23rd,  a' 
the  Guildhall,  Canterbury. 

R.  V.  Mayner,  electrical  engineer,  C2,  Harris  Street,  Peter- 
borough.— First  and  final  dividend  of  Js.  5d.  in  the  £,  payable 
August  22nd.  at  the  Official  Receiver's  office,  5,  Petty-cury, 
Cambridge. 

Company.  Liquidations.— Th p.  Horton  Manufactdrino  Cc  . 
L/rD. — Liquidator  appointed   May  10th. 

Rendi.e,  Bi.anchari)  &  Co.,  I,ti).— Winding  up  voluntarily. 
Liquidator,  Mr.  F.  Barnes,  Balfour  Hou.se,  Finsbury  Pave 
ment,  E.G.  Meeting  of  creditors  is  called  for  August  24th  at 
Balfour  House.  Particulars  of  claims  to  the  liquidator  by 
September  21  st. 
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I  Dissolutions  of  Partnersliip. — Bi.anu  &  Li;wi\,  electrical 
motor  ent,'ineers  and  ^arafie  proprietors.  South  Knignton 
Garaye,  Knisliton  Cluirili  lioad,  and  ( loldhill  Koad,  Leicester. 
—  Mr.  E.  Bland  and  Mr.  .1.  lyowin  have  dissolved  partnership. 
\]r.  Bland  will  att<'nd  to  debts. 
H.  Cleminson  &  Co.,  electrical  and  mechanical  engine<>rs, 

i   315a,    Stretford   Bead.   Huline,    Manchester. — Messrs.     J.     H. 

f  Fleming  and  H.  Cleminson  have  dissolved  partnershi;i. 
Debts  will  be  atterrded  to  by  Mr.  Fleming,  who  will  continue 
Ilie  biLsiness. 

Receiver  Appointed. — British  Scientii-ic  Industries.  Lth., 
St.  .lobn's  Works,  Headingley,  I^ed.s. — In  July  Mr.  Alfred 
Dobson.  of  10,  Park  Row,  Leeds,  was  appointed  receiver  for 
the  debenture  holder. 

Trade  Announcements. — The  Bkitish  Engineerino  Tro- 
DUCTS  Co.,  of  26,  Westminster  Palace  Gardens,  Victoria 
Street,  London,  S.W.I,  has  taken  over  the  commercial 
engineering  .section  of  Sir  J.  F.  Payne  Gallwey,  Brown  and 
Co.,  Ltd.,  58,  Victoria  Street,  S.W.I. 

Messrs.  H.  T.  Boothroyd,  Ltd.,  dynamo  and  motor  manu- 
facturers, ask  that  all  communications  .should  be  addressed 
to  them  at  their  works  at  Bootle,  Liverpool,  for  the  present, 
as  they  have  discontinued  their  agency  agreement  with 
Sir  J.  P.  Payne  Gallwey,  Brown  &  Co.,   Ltd. 

Messrs.  Paterson  &  Service,  of  38,  Bath  Street.  Glasgow, 
state  that  the  Electric  Lamp  Manufacturers'  Association  of 
Great  Britain,  Ltd..  has  appointed  them  wholesale  distribut- 
ing factors  for  all  E.L.M..A.   lamps. 

The  Bddvstone  I,amp  Co.,  electrical  appliance  manufac- 
turers, has  opened  a  branch  establishment  in  Mincing  Lane, 
Blackburn. 

Messrs.  Poulden  Bros,  have  taken  a  five-floor  building  in 
Great  Eastern  Street,  B.C.,  suitable  for  showrooms,  part  of 
which  will  be  allocated  to  wholesale  business  in  wireless 
apparatus. 

Catalogues  Required.— The  Allied  Electric  Manufacturers, 
of  3,  Paradise  Square,  Sheffield,  ask  for  catalogues  and  lists. 

Catalogues  and  Lists. — Electric  Oo»\trol,  Ltd.,  Hastings 
House,  Norfolk  Street,  Strand,  W.C.2.— An  illustrated  des- 
criptive booklet  dealing  with  "  Empire  "  automatic  control 
gear  for  various  puri^oses. 

Messrs.  Leslie  McMichael,  Ltd.,  Providence  Place,  West 
End  Lane,  Kilburn,  N.W.6.— An  illustrated  and  priced  cata- 
logue of  wireless  apparatus. 

Messrs.  Richson  &  Co.,  114,  New  O.xford  Street,  W.C.I. — 
A  beautifully-produced  catalogue,  containing  illustrations  of 
selected  glassware  for  lighting  purposes.  The  publication  in- 
cludes chandeliers,  bowls,  coloured '  glass,  and  a  number  of 
novelties. 

Messrs.  F.  &  A.  Parkinson,  Ltd.,  Guiseley.  Leeds. — An 
illustrated  brochure  written  in  a  non-technical  style  for  pios- 
[lective   users   of   a.c.  motors. 

Messrs.  Landis  &  Gyr,  Ltd.,  Elgee  Works,  Hampton  Hill. 
An  illustrated  pamphlet  giving  particulars  of  time  switches 
and   limiters. 

The  English  Electric  Co.,  Ltd.,  Queen's  House,  Kings- 
way,  W.C.2.— Publication  No.  367,  dealing  with  "English 
Electric  "  turbo-blowers;  and  Publication  No.  370,  describing 
the  electrical  driving  in  Scottish  woollen  mills. 

The  Key  Engineering  Co.,  Ltd.,  Mansion  House  Build- 
ings, 4,  Queen  Victoria  Street,  E.C.4.— An  illustrated 
pamphlet  dealing  with  socket  and  spigot  joint  conduit  and 
troughing,  and  sleeve-joint  conduit. 

Messrs.  Gyer,  Hill  &  Gver,  661-3,  Harrow  Road,  Willes- 
i&a,  N.W.IO. — A  comprehensive  catalogue  of  surplus  Govern- 
ment stores,  including  machines,   tools,   boilers,   hose,   &c. 

IjOndon  Electric  Stores.  23a,  Oxendon  Street,  Hay- 
raarket,  S.W.I. —An  illustrated  leaflet  dealing  with  receiver 
headgear  for  wireless  telephony. 

.  Berry's  Electric.  Ltd.,  85-86,  Newman  Street,  W.I.— -List 
No.  2,271,  a  catalogue  and  price  list  of  "  fool-proof  "  switch- 
gear  and  switchboards. 

'Messrs.  W.\tes  Bros.,  13-14,  Great  Queen  Street,  Kinnsway, 
W.C.2.— .A  well-illustrated  price  list  of  wireless  sets  and  com- 
ponent parts,  dealing  especially  with  primary  and  secondai-y 
Itatteries. 

Mr.  0.  N.  Beck,  11,  Queen  Victoria  Street,  E.C.4.— A" 
illustrated  pamphlet  describing  the  "  Universal  "  elecitj-io 
boiler  scaler. 

'luE  Relay  Automatic  Telephone  Co.,  Ltd.,  Marconi  House. 
Strand,  W,C.2.— A  well-illustrated  brocluiio  describing  the 
■'  Relay  "  system. 

Unemployment. — The  latest  Ministry  of  Labour  returns 
show  that  the  total  number  of  unemployed  persons  on 
AugiLst  7th  was  l.3'2.9,00().  This  was  a  reduction  of  23,8:31  on 
the  week  and  495,l;^3  fewer  than  in  the  first  week  in  .Tamiary 
last.  Short-time  worker.^  numbered  69.100 — a'  re'duction  of 
1,500— comparing  with  a  total  of  934.786  in  July,  1921. 


Patent  Restoration. — An  order  has  been  made  restoring 
Patent  No.  18,278  of  1908,  granted  to  Johann  Kremenezky 
lor  '■  iinproveinents  in  the  process  of  sealing  the  iilarneiit 
carrier  into  the   bulb  of  electric  incandescent  lamps." 

Copper  and  Lead  Prices — Messrs.  F.  Smith  &  Co.  repor/: 
(August  1.5th)  :— Copper  (Electrolytic):  Bans.  £71,  ii  de- 
crease; ditto  ditto  .sheets,  no  change;  ditto  ditto  wire  rods, 
i'81,  £1  decrease;  ditto  ditto  H.C.  wire,  103d.,  l/16d.  de- 
crease. 

Messrs.  .James  &  Shakespeare  report.  August  16th  : — Copper 
bars  (best  selected),  sheet  and  rod,  no  change.  English  pig 
lead,  £26,  10s.  decrease. 

E.D.A.  Activities.— The  most  recent  pamphlets  issued  by 
the  British  Electrical  Development  .■\.s.sociation  deal  with  many 
phases  of  the  u.se  of  electricity.  A  useful  .suggestion  is  con- 
tained in  a.  pamphlet  entitled  "  Give  Your  Consumer  a  Unit 
a  Year  "  (E.D.A.  293).  The  idea  is  to  expend  upon  publicity 
which  will  benefit  the  consumer  a  sum  equivalent  to  the  price 
of  a  unit  for  every  consumer,  and  the  way,  or  several  ways, 
in  which  this  can  be  carried  out  with  the  aid  of  the  E.D.A.- 
are  set  forth.  Two  interesting  publications  deal  with  electric 
co<jking  in  a  practical  manner,  one  of  them  (E.D.A.  ^9) 
relating  to  cooking  on  a  large  scale,  as  in  restaurants,  and  the 
other  (E.D.A.  295)  to  domestic  service.  Lighting  is  repre- 
sented by  a  reprinted  let-ture  given  recently  by  Mr.  C.  H. 
Yeaman  (Stoke-on-Trent)  (E.D.A.  2*>;),  and  by  E.D.A.  265, 
advocating  the  use  of  electric  lighting  in  shop  windows  during 
the  evening  hours.  Another  pamphlet  (E.D.A.  290)  details 
some  of  the  many  uses  to  which  automatic  electric  welding 
may  be  put.  A  general  electrical  advertising  device  is  a  well- 
coloured  postcard    (E.D.A.   292). 

B.T.H.  Magnetos. — The  British  Thomson-Houston  Co., 
Ltd.,  informs  us  that  further  successes  were  attained  in  the 
"  Aerial  Derby  "  of  August  7th  by  machines  fitted  with  B.T.H. 
magnetos,  tb^s  being  the  fourth  occasion  of  the  kind  in  which 
the  first  and  second  prize-winners  have  had  these  magnetos 
on  their  machines. 

Chinese  Notes. — The  Chang  Ming  Electric  Co.,  of  Chang- 
hing,  Chekiang,  has  completed  its  preparations.  Work  will 
soon  be  started. 

The  Lingping  Electric  Co..  of  Lingping,  Chekiang.  has 
applied  to  the  Chekiang  Board  of  Industry  for  registration. 

German  Trade  with  Australia. — .\ccordjng  to  Renter,  the 
first  consignments  of  goods  from  Germany  which  have 
arrived  at  ^Melbourne  consist  of  small  parcels,  the  German 
merchants  apparently  being  anxious  to  feel  their  way  at 
IHc.sent. 

For  Sale. — By  direction  of  the  Disposal  Board,  Messrs. 
Bowler  &  Blake  will  sell  by  auction,  on  August  22nd  and 
following  days,  at  H.M..  Dockyard.  Portsmouth,  H.M.  Gun- 
boat Y'ard,  Haslar,  R.A.O.C.  Depot,  Hilsea,  and  the  Sea- 
plane Training  School,  R.A.F.,  Lee-on-the-Solent,  machinery 
and  electrical  equipment.  (See  our  advertisement  pases 
to-day.) 

New  French  Companies. — With  a  capital  of  2,700,(X)0  fr., 
all  subscribed  in  currency,  the  Societe  I'Electricitc  at  Vjllars 
(Vosges),  has  been  formed  for  the  erection  and  working 
of  electric  distribution  networks. 

The  Societe  rarale  de  Distribution  d'Electricite  has  been 
constituted  at  Lencloitre  (Vienuo)  for  the  distribution  of 
energy  in  the  region  named.  The  capital  of  the  concern  is 
150,000  fr. 

.  Under  the  style  of  Societe  Commerciale  de  Lampes  et 
d'Appareillage  Electriques,  a  company  has  been  formed  at 
Paris  (97,  Rue  de  Lille)  to  take  over  the  assets  of  the 
Societe  Commerciale  d'.Appareillage  et  de  Lampes  Electriques 
Marque  d'Or  (now  in  liquidation).  The  capital  of  the  com- 
pany is  100,000  fr. 

.Applications    for    British    Trade    Marks. — .Appended    is    a 

summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  associated  with  the  elec- 
trical trades  and  industries.  Notices  of  objection  to  any  of 
the  applications  can  be  entered  within  one  month  of  the  dates 
mentioned  below  :  — 

M.V.  &  M.V.E.C.  (lettering  and  design).  Nos.  426.319 
4'2(5.3'20.  4'25,321.  426,322.  and  42(i,32:V  All  goods  in  Classes  5. 
14,  15.  16.  and  40.  Metropolitiin-Vickcrs  Electrical  Co.,  \M..  4. 
Central    Buildings.    Westminster.   S.W.     August   2nd,   1022. 

South  African  Electricity  Undertakings. — The  .Association 
of  Municipal  Electrical  Engineers  (Union  of  South  .\frica) 
has  sent  us  sotue  useful  information  which  is  supplement- 
ary to  the  Official  South  .^Vfrican  Municipal  Y'ear  Book.  The 
matter  consists  of  a  number  of  tables  containing  exhaustive 
details  of  the  municipal  electricity  supply  undertakings  of 
the  Union.  The  information  includes  particulars  of  gene- 
rating plant,  prime  movers,  supply  voltages.  &c.,  as  well 
as  a  mass  of  financial  statistics.  One  list  gives  details  of 
t.iriffs  which  make  an  intei-esting  comparison'  with  British 
charges; 
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Licensing    Electrical    Contractors    in  New    Soutli  Wales. 

—A  deputation  from  the  Electrical  Employers'  Association  of 
New  South  Wales  waited  upon  the  Minister  for  Mines 
recently  asking  that  a  Bill  be  introduced  providing  for  the 
issue  of  licences  to  electrical  contractors. 

Mr.  .\.  Waddell,  chairman  of  the  Association,  said  it  had 
been  felt  for  years  that  there  should  be  at  least  as  much  con- 
trol over  the  installation  of  electrical  equipment  as  there  was 
over  plumbing.  The  workmen  themselves  also  wanted 
licences,  but  the  Association  objected  to  that  on  the  ground 
that  it  would  only  give  the  employes  an  additonal  lever  to 
go  before  the  Court  and  ask  for  higher  wages.  He  pointed 
out  that  the  City  Council  and  municipalities  had  power  to 
bring  in  a  scheme  for  the  issue  of  licences,  and  in  certain 
municipaUties  schemes  had  been  started.  The  Association 
was  afraid  that  unless  something  comprehensive  were  done 
quickly  there  would  be  numerous  scheme.^  of  a  varied  charac- 
ter in  operation  throughout  the  State,  whereas  a  uniform 
scheme  was  required  to  deal  effectively  with  the  question. 
-At  the  present  time  an  individual  without  any  qualifications 
could  carry  out  electrical  installations.  The  suggestion 
was  that  a  board  of  control,  with  power  to  issue  licences  for 
the  whole  of  New  South  Wales,  should  be  appointed.  A 
licence  fee  could  be  charged,  and  the  scheme  could  be  intro- 
duced without  cost  to  the  Government. 

Mr.  Fitzpatrick  said  he  was  thoroughly  in  sympathy  with 
the  project.  There  seemed  no  justification  for  leaving  the 
electrical  contractor  out  of  the  registration  scheme.  He 
undertook  to  give  instructions  for  a  Bill  along  the  lines  sug- 
gested to  be  prepared,  and  to  submit  it  for  possible  altera- 
tions to  the  Association  before  placing  it  before  Parliament. 
He  saw  no  necessity  for  the  licensing  of  the  emploves.  as  the 
contracting  firms  should  take  the  responsibility.'  By  the 
operation  of  the  .\ct  when  it  was  passed  it  would  be  possible 
to  squeeze  out  the  firms  which  were  incompetent  and  those 
which  were  dishonest.  He  could  not  give  an  assurance  that 
the  passage  of  the  Bill  would  be  secured  this  session,  but  bo 
would  try  to  have  it  put  through.— /nrfusfrial  Australian  and 
Mmina  Standard. 

New  Belgian  Company.— There  has  been  formed  at 
Genappe  the  Sncietf^  Anonyme  Genappe  Electrique  H.,  with 
a  capital  of  •2S7.-iOO  fr..  with  the  object  of  working  generating 
mstallations,  distributing  motive  pow-er,  and  the  aale  and 
erection  of  electric  meters,  motors.   &c. 

Book  Notices.— The  Journal  of  the  South  .African  Institu- 
tion of  Engineers.  Vol.  XX,  No.  12.  Julv,  1922.  Johannes- 
burg :  The  Institution.  Price  2s.— In  this  riumber  is  pre.sented 
the  annual  report  (1921-22)  and  the  balance  sheet.  It  al.so  in- 
cludes the  result  of  the  ballot  for  officers  and  the  valedictory 
address  of  Mr.  R.  C.  Atkinson,  the  retiring  president,  and  a 
statement  presented  to  the  Select  Committee  dealing  with  the 
South  African  Electricitv  Bill. 

The  Transaction:^  of  the  South  African  Institution  of  Elec- 
trical Engineers.  Vol.  XIII.  Part  4.  June,  1922.  Johannes- 
burg :  The  Institution.  Price  2s.— This  part  contains  a  paper 
on  "Direct-current  Lifts."  by  Mr.  H.  M.  Missing;  and  a  dis- 
cussion on  the  South  African  Electricity  Bill,  embodving  a 
statement  by  Mr.  B.  Sankey,  the  municipal  electrical  engi 
neer  of  Johannesbur,T. 

"Some  Things  that  Matter,"  bv  Lord  Riddell  (187  pp.). 
London  :  Hodder  &  Stoughtnn,  Ltd.  Price  7s.  6d.  net.— This 
work,  which  consists  mainly  of  articles  reprinted  from  m 
weekly  periodical,  contains  much  that  is  u.seful  and  much 
that  m.-iy  be  classed  as  "  counsels  of  perfection."  The  mam 
theme  is  mental  discipline,  but  this  is  not  considered  in  the 
abstract  nierely,  nor  is  the  treatment  highly  psychological; 
the  distiriguished  author  endeavours  to  im-ilant  principles 
which  will  be  of  use  when  applied  to  everyday  and 
special  occasion.s.  Among  the  subjects  so  dealt  with 
are  the  correct  methods  of  reading;  the  art  of  public 
speaking;  the  intelligent  use  of  facts  in  forming  conclusions; 
and  the  development  of  the  powers  of  observation.  In  com- 
mon with  other  authorities  Lord  Riddell  considers  the  study 
of  law  to  be  the  best  medium  of  mental  training,  and.  there- 
fore, legal  matters  occupy  a  large  part  of  his  book.  The 
laws  of  evidence  are  succinctly  set  forth,  legal  m.Txims  are 
explained,  and  many  other  matters  are  dealt  with  in  an 
interesting  manner,  quite  characteristic  of  the  author  himself. 
It  is  probable  that  Lord  Riddell  will  succeed  in  interesting 
and  assisting  many  who  am  frightened  or  the  phrase  em- 
^.7t^  •'>'  most  writers  on  the  subject  of  mind  training. 

"The  Brown,  Bovcri  Review,"  Julv.  1922  (16  pp.) 
Tx)ndon  :  Brown.  Boveri  &  Co.,  Ltd.— The  illustrated  articles 
appearing  in  this  number  are  "  Brown,  Boveri  Marine  Tur- 
bines "  and  "  Improved  Short-circuiting  Devices  for  Indue 
tion  Motor.s."  The  latter  article  describes  several  forms  of 
centrifngal  short-circuiting  arrangements. 

"  Technical  Electricity."  bv  H.  T.  Davidge  and  R.  W. 
Hnfchinson.  Fourth  edition.  Pn.  xii.-f.514,  40.3  figs.  London  ■ 
T'mversity  Tutorial  Press.    Price  10s.  6d. 

"Cable  Spans."  by  E.  Parrv.  BSc.  M.Inst.C.E.  (17  pp.). 
London  :  The  English  Electric  Co..  Ltd.  (Publication  No. 
3fiS).— -This  work  embodies  practical  formulas  and  constants 
relating  to  suspended  wire*  of  different  materials,  and  was 
onglnnlly  produced  for  tho  use  of  the  New  Zealand  Govern- 
ment  Pnblie  Works  Department. 

"FiltratioB."  by  T.  R.  Wolluton.  Pp.  x+102:  30  flgn, 
liondon  ;  Hjr  I'tilc  ritm«n  iV  Sr»rn.    Prioc  3»  Od.  net 


British   Manufacturers'  Representatives  In  South  Africa. 

— We  have  received  a  copy  of  the  half-yearly  report  of  the 
British  Manufacturers'  Representatives'  Association  of  South 
.Africa,  (Inc.)  (President  Mr.  H.  Edwards,  P.O.  Bos  845,  Cayie 
Town.)  It  shows  that  at  June  last  the  membership  was  in- 
creasing and  had  reached  a  total  of  440.  Four  members  had 
resigned  because  of  the  introduction  into  the  articles  of  the 
"  Alien  Firms  Clause,"  but  these  were  now  reinstated  as 
the  clause  had  been  withdrawn.  The  liaison  between  the 
.Association  and  the  P.B.I,  has  so  far  been  a  purely  tentative 
one,  but  the  presence  of  one  of  the  past  presidents  (Mr.  H.  R. 
Brown)  in  London  has  been  taken  advantage  of  to  have  the 
whole  matter  thoroughly  gone  into.  The  Association  has 
devoted  a  good  deal  of  attention  to  the  agitation  for  pro- 
tective duties,  is  preparing  a  register  of  firms  represented 
by  its  members,  new  sample  rooms  are  to  be  opened  Sa 
Durban,  and  in  many  other  ways  the  organisation  is  watching 
over  the  interests  of  its  members. 

German  Electrical  Prices. — The  Price  Centre  of  the  Cen- 
tral Association  of  German  Electro-Technical  Industry  has 
decided  to  increase  prices  from  .August  1st  by  about  30  per 
cent. — Frankfurter  Zeitung,  August  3rd,  1922. 

Installation  Contracts.— Messrs.  Francis  Polden  and 
Co.,  Ltd.,  have  secured  the  contract  for  the  electrical  equip- 
ment of  the  new  extension  at  Olympia. 

Other  important  installations  being  carried  out  by  the 
company  are;  the  new  building  for  the  Guardian  .Assurance 
Co..  in  the  City;  the  National  Safe  Deposit  Building,  Ald- 
wych  House.  Kingsway.  and  other  London  buildings;  Hook 
End  Farm.  Reading;  Roffey  Park.  Horsham;  Dr.  Barnardo's 
Homes,  Goldings;  Mill  Hill  School,  &c. 

The  .4.E.U. — ^The  Executive  Council  of  the  Amalgamatcil 

Engineering  Union  has  had  under  consideration  the  imme- 
diate and  future  position  of  the  organisation  due  to  events 
which  accompanied  the  recent  lock-out,  and  especially  the 
causes  which  had  led  to  a  serious  reduction  in  the  memberslii;i 
Just  before  the  trade  depression  the  union  had  a  record  mem- 
bership of  more  than  4.50.000.  Unemployment  steadily  re- 
duced these  figures,  and  the  lock-out  increased  the  number 
of  defections.  At  the  end  of  last  month  the  total  member- 
shio  was  381,000,  or  11,000  less  than  in  the  previous  month. 
It  has  now  been  decided  to  invite  .suggestions  from  the  rank 
and  file  with  regard  to  reconstruction,  and  it  is  possible  that  i 
the  first  step  that  will  be  taken  will  be  for  the  union  to  a-sso- 
ciate  itself  activelv  with  the  other  organisations  in  the  industry,  j 
—  Westminster   Gazette. 

Our  Foreign  Trade. — July  Figdres.— The  following  were 
the  values  of  imports  and  exports  of  electrical  goods  and 
machinery  during  July,  1922:  — 
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A  German  Amalgamation. — The  Electricitv  Installations 
('o..  of  Berlin,  is  increasing  its  share  capitaf  to  65,000,000 
marks  for  the  absorption  of  the  German  Telephone  Works. 
Ltd.,  and  the  German  Cable  Indu-^try,  Ltd.,  and  the  name  i^ 
being  changed  to  that  of  the  German  Telephone  Works  aiil 
Cable  Industry  Co. 

Farm  Lighting  Plant  for  Algeria. — U.S.  Vice-Consul 
David  C.  Elltington,  .Algiers,  reporting  in  June  last,  referred 
to  the  market  for  small  pumping  plant.  France  leads  in 
the  .sale  of  pumps  to  Algeria,  with  the  United  States  and 
Great  Britain  next,  and  supplving  about  equal  quantities. 
There  are  only  three  .American  makes  known  in  the  country, 
while  the  principal  ones  from  other  countries  arc  the  .Aude- 
mard,  Guyon.  .landin,  Japy.  Dumond,  and  Ratean — all 
French;  and  the  Worthmgton-Simpson  (British).  Tlie 
sources  of  motive  power  in  .Algeria  are  .steam,  ga.soline,  and 
"  poor  "  gas,  which  is  a  product  of  the  di.stillation  of  co.il, 
but  is  less  powerful  than  the  gas  originally  n.sed  for  cooking. 
In  .Algeria  steam  is  generated  by  wood,  charcoal,  coal,  fu<l 
oil,  and  gas  oil,  named  in  the  order  of  their  importance. 
Electric  motors  are  not  often  found  in  the  colony,  for  the 
current  to  run  them  is  not  obtainable  outside  of  the  larger 
cities,  although  country  districts  are  being  gradually  supplied. 
The  farms  which  possess  independent  power  and  lighting 
plants  are  few,  but  this  kind  of  equipment  should  have  a 
good  market,  because  of  the  present  lack  of  electric 
current  throughout  a  large  part  of  the  country.  With  good 
crops  and  favourable  e.^chango  the  .Algerian  farmer  w-ill 
prove  e  good  customor  for  pumps  and  farm  lighting  plants. 
Credit  t^rms  usually  expected  are  from  60  to  90  day g  for  pur- 
ehaiei,  though  specln]  nrrftiift^m^ntR  nre  itindfl  for  ngenctos 
and  rnniignmpnin 
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UQHTING     AND     POWER     NOTES. 


Australia. — Queensland.— Ministerial  consideration  is  bein^ 
fiiven  in  Que-ensland  to  a  new  scheme,  which  the  Northern 
suburban  local  authorities  in  Brisbane  have  placed  before  the 
Minister  for  Works,  for  the  installation  of  an  electricity  supply 
•system  in  their  respective  areas. — Reuter's  Trade  Service  (Mel- 
bourne). 

Swan  Hill. — The  town  of  Swan  Hill,  in  Northern  Victoria, 
is  to  change  its  existing  direct  current  system  to  a  three- 
phase,  400/'230-volt  alternating  current  system,  at  an  esti- 
mated cost  of  :£17,000.  Two  crude  oil  engines  of  200  b.h.p., 
and  one  of  180  b.h.p.  will  be  installed. — Reuler'a  Trade  Ser- 
vice  (Melbourne). 

Barrow=in=Furness.— Year's  \V(jhkino.— 'ITie  accounts  for 
the  year  1921-22  of  the  municipal  electricity  undertaking 
(engineer :  Mr.  H.  R.  Burnett)  record  a  total  revenue  of 
^77,122 — considerably  less  than  that  of  the  previous  year — ■ 
i'87,0G8.  Working  costs,  however,  decreased  in  greater  pro- 
portion, being  f51,010,  as  against  £68,663.  Of  the  gross 
balance  of  i26.112  (£18,405),  capital  charges  ab.sorbed  £25,738 
(£20,944).  leaving  a  net  profit  of  £374,  comparing  favourably 
with  a  deficit  of  £2,.539  in  1020-21.  The  amount  of  energv 
■sold  fell  from  9,282,017  to  6,886.504  kWh,  the  decrease  being 
due  to  reduced  power  sales;  private  supply  .showed  an 
increase. 

China. — Hanyang. — The  Government  Bureau  of  Economic 
Information  reports  that  1-50.000  dollars  are  being  raised  at 
Hanyang.  Hupeh,  for  tlie  installation  of  an  electric  light 
plant. — Reuter's   Trade  Service    (Shanghai). 

Cliudleigli. — Application  for  Order. — The  Newton  Abbot 
Rural  Council  has  decided  to  support  an  application  by  the 
Chudleigh  Electric  Light  &  Power  Co..  Ltd.,  for  a  Special 
Order  to  supply  electricity  to  the  district. 

Crieff  (Perthsliire). — Electricity  Supply.— -The  Town  Coun- 
cil has  agreed  that  the  installation  and  operation  of  the 
burgh  electricity  supply  be  entrusted  to  a  company  to  be 
formed  in  co-operation  with  Edniundson's  Electricity  Cor- 
poration, Ltd.,  on  tenns  to  he  arranged.  It  is  proposed  to 
form  a  local  company,  with  a  capital  of  £10.000. 

Continental. — France. — A  concession  has  been  applied  for 
by  the  Socit'te  Gi^n^rale  d'Enterprises  for  the  erection  of  a 
network  to  .«;erve  upwards  of  90  villages  in  the  dcpartemeyits 
of  Morthan  and  Cotes  du  Nord  with  electricity. 

Belgium. — kn  electricity  scheme  is  shortly  to  be  estab- 
lished in  the  tow-n  of  Houx,  province  of  Namur. 

Dundallt.— Year's  Working.— The  annual  report  on  the 
working  of  the  electricity  undertaking  for  the  year  ended 
March  31st  last  shows  a  total  income  of  £19,459.  Working  ' 
expenses  amounted  to  £14,747,  leaving  a  gross  profit  of 
£4,712.  After  deduction  of  capital  charges  there  was  a  net 
profit  of  £769. 

Elgin. — Electricity  Scheme. — The  promoters  of  the  new 
electricity  supply  company  having  been  successful  in  raising 
the  minimum  amount,  a  company  has  been  formed.  It  is 
expected  that  the  company  will  be  in  a  position  to  supply 
electricity   by   November. 

Featlierstone. — Street  Lighting.— The  Urban  Council  has 
accepted  the  offer  of  the  Electrical  Distribution  of  Yorkshire, 
litd.,  for  street  lighting  with  214  lamps  of  50  c.p.,  at  £4 
each  per  annum. 

India. — Bengal. — A  special  grant  for  the  hydro-electric 
survey  of  Bengal  has  been  sanctioned. — Renter's  Trade  Ser- 
vice (Bombay). 

King's  Lynn,— Year's  Working.— The  annual  report  on  the 
working   of   the  electricity   undertakirg   for   the  year  ended 
March  31st  last  shows  a  total  income  of  £16,262.  as  compared 
I  with  £16,660.  Working  expenses  and  capital  charges  absorbed 

£15,718,  leaving  a  net  profit  of  £644.  The  number  of  kKh 
.sold  decreased  from  882.315  to  837,067.  The  cost  of  generat- 
ing electricity  dropped  from  2.769d.  to  1.970d.  per  kWh. 

Llanarth. — Mains  Extensions.— At    a    recent    meeting  of 

the    LTrban    Disti'ict    Council    it   was    decided    to    obtain  an 

estimate  of  the  cost  of  extending  the  electricity  mains  to 
Nantyrhebo.  a  suburb  of  the  town. 

Portsmouth.— Year's  Working.— The  accounts  of  the 
municipal  electricity  department  (engineer :  Mr.  B.  Hand- 
Icy)  for  the  year  ended  March  31st  last,  record  a  total  income 
of  £123,756.  as  compared  with  £114..'384  in  the  previous  year. 
The  working  expenditure  amounted  to  £85,966,  as  against 
£91.405.  leaving  a  gross  profit  of  £37,790  (£22,979).  After 
deducting  capital  charges  the  result  was  a  net  profit  of 
£18.740.  comparing  verv  fnvournblv  with  a  surplus  of 
£3.072  in  1920-21.  This  enabled  the  depfirtmcnfc  to  eliminate 
tt  defldt  brought  forward  ond  to  transfer  £14,438  to  reserve. 
A  total  of  £92.871  wag  spent  on  capital  account;  this  included 
it«mB  of  mm  for  macbinpry,  and  I3l,73«  for  mains  and 


services.  The  amount  of  energy  sold  was  5,214,138  kWh,  as 
compared  with  4,885,782  kWh,  and  the  maximum  demand 
increased  from  3.410  to  4,055  kW. 

Penypont.— Proposed  Temporary  Scheme.— The  consulting 
engineer  to  the  Council  recently  reported  on  the  scheme  for 
electricity  supply  to  Newcastle  Higher,  the  recommendation 
was  that  the  Council  should  only  prepare  a  temporary  scheme 
at  present  and  defer  the  erection  of  a  new  generating  station. 
The  question  was  referred   to  a  special  committer. 

Ripon.— Purchase  op  Plant.— The  City  Council  has  ap- 
proved a  recommendation  by  the  Electricity  Comnxittee  that 
an  offer  of  £.3,000  be  made  to  the  War  Office  for  the  North 
Camp  electricity  plant  as  a  going  concern,  including 
machinery,  equipment,  cables,  land,  and  buildings,  together 
with  the  weir  in  the  river  leaver,  and  the  right  of  impounding 
and  taking  water  from  the  river,  at  present  held  bv  the  War 
Office. 

Shrewsbury.— Year's  Working —The  total  income  of  the 
electricity  undertaking  for  the  year  ended  March  31st  last 
amounted  to  £23.278.  Working  expenses  amounted  to 
£18.248.  leaving  a  gross  profit  of  £5,030.  .\fter  providing 
for  interest  and  sinking  fund  contributions  there  was  a  net 
profit  of  £1.259. 

Southport. — Temporary  Supply. — The  Electricity  Committee 
has  granted  the  application  of  the  Birkdale  Electricity  Supply 
Co.  for  a  temporary  supply  of  electricity  to  Birkdale.  for  the 
purpose  of  night  loads,  on  terms  to  be  arranged  with  the 
borough  electrical  engineer. 

Taunton.^PRicE  Reductions. — The  Town  Council  haf?  re- 
duced the  charges  for  electricity  as  follows: — Lighting:  u|> 
to  25  kWh  per  quarter,  lO^d.  per  kWh  ;  25  to  oOO.  7id. ;  .5tK) 
to  1.000.  6Jd. :  bevond,  5d.  Power  :  Lnder  2,000  kWh  per 
quarter,  3Jd. ;  2,000  to  4,000,  2id.:  beyond.  2id.  Cooking  and 
heating  :   First  50  kWh  per  quarter,  3id. :  beyond,  l|d. 

United  States. — Large  Hydro-electric  Generators. — The 
Niagara  Falls  Power  Co.  has  placed  an  order  with  the  General 
Electric  Co.  for  two  05.000-kVA,  12,000-volt  vertical  water- 
wheel  generators,  the  largest  ever  built,  to  be  used  in_  an 
extension  to  its  power  house  No.  3  at  Niagara  Falls.  N.Y'. 
These  generators  will  be  driven  by  70.000-h.p.  hydraulic  tur- 
bines, made  by  the  I.  P.  Morris  Department  of  the  Wilham 
Cramp  &  Sons,  Ship  &  Engine  Building  Co.,  Philadelphia. 
Each  generator  will  weigh  about  700  tons,  being  35  ft.  in 
diameter  and  26  ft.  high.  It  is  interesting  to  note  that  the 
new  generators  are  twice  the  capacity  of  the  three  32..500-kV.\ 
generators  now  contained  in  Station  No.  3,  which  at  t^^e 
time  of  their  installation  were  considered  the  largest  in 
existence. — Journal    of   Electricity   and    Kestern    Indiisfr'j. 

West  Bromwich.— Year's  Working.— The  annual  report  on 
the  working  of  the  electricity  undertaking  for  the  year  ended 
March  31st  last  shows  a  total  revenue  of  £72.957.  as  com- 
pared with  £86.753  in  the  previous  vear.  Working  expens.\s 
amounted  to  £52,625  (£67,382),  leaving  a  gross  profit  of 
£20,332  (£19,370).  After  providing  for  capital  charges  there 
was  a  net  profit  of  £6,775,  which  was  transferred  to  appro- 
priation  account. 

■Wynyddislwvn.— Blectrioity  Supply.— At  a  meeting  of  the 
District  Council  the  question  of  electricity  supply  to  Oakdale 
was  discussed.  It  was  stated  that  90  per  cent,  of  the  resi- 
dents were  desirous  of  changing  from  gas  to  electric  light- 
ing as  soon  as  the  installations  could  be  made.  The  wiring 
charge  for  five  lights  in  a  collier's  dwelling  would  be  £5.  and 
the  Council  expressed  the  opinion  that  the  contracting  com- 
pany should  arrange  with  the  residents  for  an  instalment 
system  of  collecting  this  sum. 


TRAMWAY    AND    RAILWAY    NOTEF. 

.Australia. — Melbourne. — ^The  Melbourne  and  Metropolitan 
Tramways  Board  has  submitted  to  the  Minister  of  Public  Works 
an  interim  report  on  the  electrification  of  the  cable  tramways, 
and  the  construction  of  the  more  urgently  required  of  the 
electric  lines.  The  Board's  estimate  of  the  cost  of  electarify- 
ing  the  cable  tramways  is  £-1.200.000.  The  ropt  of  about  30 
miles  of  new  electric  tramway,  with  additional  rolling  stock, 
is  placed  at  £2,000,000,  It  is  proty>fed  to  spread  the  expen- 
diture over  15  years.  The  total  proposals  before  the  Boajd 
represent  153  miles  of  single  track.  With  regard  to  con 
version,  it  is  proposed  that  the  first  lines  shall  be  those 
which  link  up  present  electric  iyatems.—Jieuter's  Trade  Ser- 
vice (Melbourne). 

Continental. — Sweden.— Aooording  to  Flvfnsh  Handehtidx- 
i»0.  an  offleial  of  the  State  Railway  Board,  who  has  rersntlv 
been  visiting  liome  of  tho  largest  engineering  works  in  the 
nountrv,  empliosiaed  the  fact  that  in  order  to  meet  probable 
uneroploymcut  in  the  enginwring  induBtry.  it  was  nooemry 
fbat  thf*  «>W"trifi''Btif>n  of  th<»  rnil^nv  lin«  wtwfcn  Ptcx'shpiip 
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and  Gothenburg  should  be  started  in  the  very  near  future.  The 
cost  of  the  electrification  of  the  line  in  question  was  origin- 
ally estimated  at  Kr.lOo.lXKl.OO),  including  the  locomotives, 
but  as  a  result  of  the  turn  in  the  market  the  niesent  cost 
woiild  only  amount  to  about  Kr.oO,000,000.— Kciifo's  Trade 
Service   (Stockholm). 

Edinburgh. — Ixqciry.— Ad  inquiry  was  recently  held  in 
Edinburgh  into  the  Corporation's  application  for  a  Pro 
visional  Order  to  include  an  arrangement  by  which  the  Cor- 
poration would  be  empowered  to  take  over  the  undertakings 
of  the  Musselburgh  it  District  Electric  Light  &  Traction  Co., 
Ltd..  in  a  number  of  adjacent  districts.  The  Commissioners, 
after  deliberation,  found  the  preamble  of  the  Order  "  not 
proved  "  as  regarded  this  clause. 

Japan.— Eailw.\y  Electrification. — Finance  and  Commerce 
learns  that  an  extensive  electrification  project  has  been 
adopted  by  the  Japanese  Department  of  Railways,  and  will 
be  carried  out  with  the  work  of  electrifying  the  Tokio- 
Odawara  and  the  Tokio-Yokosuka  lines.  The  new  project 
rovers  the  whole  Tokio-Kobe  trunk  line.  The  total  expendi- 
ture for  the  trunk  line  electrification  is  estimated  at 
67,000.000  yen.  Of  this  amount  .35.000,000  yen  is  required  for 
the  construction  and  improvement  of  locomotives  and  cars. 
The  number  to  be  built  is  estimated  at  291,  including  freight 
cars,  passenger  cars,  express  locomotives,  special  express  train 
locomotives  and  others.  If  the  financial  scheme  is  approved 
by  the  Finance  Department  part  of  the  amount  will  be  in- 
eluded  in  the  Budget  for  the  year  1923-24.  The  whole  ex- 
penditure is  to  be  spread  over  a  period  of  seven  years. 
According  to  the  plans,  the  work  is  to  be  started  with  the 
erection  of  overhead  cables  along  the  present  tracks  from 
both  terminals.  Most  of  the  power  is  to  be  obtained  from 
private  power  companies  along  the  line,  about  25  transformer 
.stations  being  required  between  Tokio  and  Kobe. — Renter's 
Trade  Service   (Shanghai). 

London. — L.  &  N.-W.  Railway  Electrific.wion. — A  com- 
mencement has  been  made  of  the  electrification  of  the  L.  & 
X.W.  Railway  line,  between  Watford  and  Croxley  Green — a 
distance  of  about  two  miles.  The  construction  of  a  further 
ten  miles  of  electrified  line  is  under  consideration. 

Tube  Breakdown. — The  service  on  the  Central  I^ondon 
Railway  between  Liverpool  Street  and  the  Bank  was  sus- 
pended from  9  a.m.  to  mid-day  on  the  14th  inst.,  owing 
to  one  of  the  axles  of  a  train  running  from  Wood  Lane 
breaking.  The  passengers  were  conducted  through  the 
tunnel  to  Liverpool  Street  station. 

New  Zealand. — Wellington. — A  Power  Station  and  Tram- 
way Committee  appointed  by  the  City  C-ouncil  to  investigate 
the  general  control  and  conditions  of  the  tramway  services 
in  the  city,  has  made  the  following  recommendations: — Car 
shed  exten.sions.  estimated  cost  i'25,000:  new  cars.  £84.00*1; 
duplication  of  hues,  f 35,000;  construction  of  limited  number 
of  double-deck  cars  to  cope  with  rush  traffic. 

When  the  Mangahao  hydraulic -electric  .scheme  is  completed 
the  Council  will  take  the  power  for  its  tramways  from  this 
.■ource.  Three  rotarv  converters  will  be  installed.  It  is  esti- 
mated that  the  largest  will  cost  from  £.50,000  to  £60,000.— 
Reittrr's   Trade  Service   (Melbourne). 

Pontypridd. — Track  Renbw.al.— At  a  recent  meeting  of  the 
District  Council  the  electrical  engineer  reported  on  the 
dangerous  state  of  part  of  the  tramway  track,  particularly  at 
Paulshoughton  and  TafP  Street,  the  main  street  of  the 
town.  It  was  decided  to  immedia'tely  renew  the  former 
portion  of  the  track  and  the  question  of  Taff  Street  was 
referred  to  the  Tramways  Committee. 

Sheffield. — Flood  Damage. — During  the  recent  heavy  floods 
in  the  North  of  England  the  tunnel  conveying  some  of  the 
Corporation's  cables  under  the  River  Don.  from  the  Kelham 
Island  station.  V^ecame  flooded,  causing  an  interruption  to 
the  tramway  system.  Tlie  tramways  were  also  damaged  by 
the  action  of  the  torrents. 

South  Africa. — Capetown. — The  Cape  Times  reports  that 
Mr.  .lagger  (Minister  of  Railways  and  Harbours)  recently 
received  a  joint  deputation  from  the  Chamber  of  Commerce 
and  the  Peninsula  Publicity  Asso.^iation  on  the  question  of 
the  electrification  of  the  Peninsula  surburban  line.  He  inti 
mated  that  the  capital  <iutlay  involved  bv  the  proposal  plaoeit 
it, outside  practical  politics  at  present.  The  Government  now 
had  the  Natal  electrification  scheme  in  hand,  and  it  was  an- 
ticipated that  that  project  would  be  completed  in  about  two 
years.  If  the  .«cheme  proved  a  success  no  doubt  the  electrifi 
"■ation  of  the  Peninsula  suburban  line  would  afterwards  be 
undertaken.— i?euter'«    Trade    Service    (Capetown)). 

United  States.— Railway  Electrii-ication.— The  Journal  of 
FAectricity  and  WeKtem  Indvutrji  states  that  it  is  proposed 
(o  commeDce  in  1924  the  elfctrification  of  the  American  Great 
N'ortbem  Railway.  The  total  estimated  cost  is  $20,000,000 
The  first  stace  will  be  between  ^^'hitefish  and  Havre  (Mon- 
tanaK  and  the  second  ctcp  from  Wenatchee  to  Seattle, 
'^VasbiDgton  Seattle  will  be  estabbBhed  as  the  vveatem  ter- 
minal for  the   distribution  of  eli-'-trical  equipmeiit:  '    " 


TELEGRAPH    AND    TELEPHONE    NOTES. 

Atlantic  Cables.  —  Florida-Barbados  Route. — President 
Harding  has  granted  a  request  for  the  immediate  reopening 
of  the  cable  between  Florida  and  Barbados  for  emergency  use 
for  transmitting  messages  to  Europe  via  Pernambuco.  This 
cable  was  closed  during  the  Wilson  Administration,  on  the 
ground  that  the  connection  of  the  British  cable  to  Brazil 
would  tend  to  increase  the  monopoly  of  the  British  company. 
— Daily  Telegraph. 

Seizure  of  Stations. — Last  week  we  announced  the  seizure 
of  the  Waterville  cable  station  of  the  Commercial  Cable  Co. 
by  the  Irish  "  Irregulars."  On  the  10th  inst  The  Tirmex 
announced  that  all  the  ten  Transatlantic  cables  which  end 
in  Ireland  were  in  the  hands  of  the  Irregulars,  who  refused 
to  allow  them  to  be  used.  As  a  consequence  the  only  cable 
communication  between  this  country  and  the  United  States 
was  via  Penzance,  where  four  lines  are  required  to  do  tin- 
work  of  fourteen.  Naturally  considerable  delays  are  taking; 
place.  Traffic  is  being  diverted  to  some  extent  through 
France,  and  a  larger  use  is  also  being  made  of  wireless.  The 
Western  Fnion  Telegraph  Co.  announces  that,  owing  to  the 
congestion  on  the  Penzance  cables,  the  deferred  or  cheap- 
rate  services  are  temporarily  suspended,  and  full-rate  traffic 
only  can  be  accepted.  The  stations  which  have  been  seized 
are  those  of  the  Commercial  Cable  Co.,  the  Western  Union 
Co.,  and  the  Imperial  cable  station,  all  situated  on  the  Kerry 
coast.  It  is  not  known  definitely  whether  the  apparatus  has 
been  destroyed,  as  communication  is  cut  between  the  stations 
and  headquarters  in  London. 

The  Post  Office  stated  on  the  10th  that  the  deferred  services 
at  half-rates  to  the  United  States  had  been  suspended  by  all 
routes.  Diverted  services  to  Canada  and  the  We.st  Indies  were 
also  suspended  except  by  Imperial  cable,  which  is  maintaining 
all  its  normal  services  to  Canada,  the  West  Indies,  and 
Australasia. 

Irish  "  rebels  "  seized  the  Central  Telegraph  Office  in 
the  Dublin  Post  Office  late  on  the  night  of  the  11th  infit. 
An  attempt  was  made  to  set  the  premises  on  fire,  and  tele- 
graphic communication  was  interrupted.  Free  State  troops 
regained  possession  and  a  limited  service  was  in  operation 
next  day,  the  attempt  to  destroy  the  apparatus  having  been 
foiled.  The  Marconi  Co.  is  trving  to  relieve  the  situation 
as  far  as  possible,  but  as  the  Clifden  wireless  station  has  been 
destroyed  all  wireless  messas'es  have  to  go  via.  Carnarvon. 

According  to'The  Times,  the  seizure  of  the  cables  in  Ireland 
has  had  its  repercussion  on  cable  communication  between 
France  and  America.  In  consequence  of  the  heavy  strain  on 
the  two  direct  cables  from  the  French  coast  the  restrictions 
announced  by  the  Western  Union  Telecraph  Co.  on  the  use 
of  the  Penzance  cables  for  messages  at  deferred  or  cheap  rates 
are  also  being  applied  in  France.  F"'tnnntely  the  great 
wireless  station  at  Saint  Assise,  near  Melun.  which  opened 
IIP  direct  wireless  communicati'-'n  with  New  York  on  .August 
fith,  is  now  in  full  working  order,  and  has  had  an  unlnoked- 
for  opportunity  of  demonstrating  its  caiiacitv. 

.Although  nornial  service  has  not  been  restored  as  yet,  the 
situation  has  greatly  improved  this  week. 

Germany.— New  Berlin-Rhine  Cable.— The  Matin  n. - 
nounces  that  the  German  Government  has  just  opened  tlio 
new  underground  cable  between  Berlin  and  the  Rhine.  Tlie 
work  on  this  line  was  begun  in  1914.  but  was  dropped  during 
the  war  and  resumed  in  April,  192.3.  The  Matin  suggests 
that  the  purpose  of  this  new  cable  is  strategic  as  well  as 
economic. — Renter. 

Netherlands.- Direct  Telei'hone  Service. — The  Timcn 
Amsterdam  correspondent  announces  that  direct  telephone 
communication  between  the  Netherlands  and  England  was  to 
be  inaugurated  on  the  14th  inst.  for  public  use. 

Sweden. — The  West  Coast  Radio  Station. — It  is  stated  that 
no  decision  has  yet  been  reached  by  the  Swedish  authorities 
with  regard  to  the  site  for  the  erection  of  the  projected  large 
wireless  station  on  tlie  West  Coast.  The  competition  as  to 
whom  shall  receive  the  contract  to  erect  the  station  is  par- 
ticularly keen,  and  radio  companies  in  the  United  States. 
England,  France,  and  Germany  are  doing  what  they  can  to 
make  their  offers  as  attractive  as  possible.  The  French  offer 
was  placed  before  the  Sw-edi.sh  Tele;;raph  .Admmistration 
about  the  end  of  .Tuly  by  M.  Kyticas  on  behalf  of  the  Socictc 
Francaise   Radio   Electrique. 

.\  representative  of  the  Marconi  Co.  is  in  Stockholm  this 
week  in  connection  with  that  company's  offer  to  build  the 
station  in  question,  and  a  repre^ntative  of  the  American 
Radio  Corporation  was  also  there  for  the  same  purpose  re- 
cently. 

Telephone  Stuike. — The  Telegraph  and  Telephone  Opera- 
tors' Union,  with  a  membership  of  about  .500,  went  on  strike 
Bome  time  ago.  and  made  great  efforts  to  induce  the  telephone 
girls  to  join  it.  Contrary  to  what  had  been,  expected,  it 
Kucceeded,  and  the  strike  in  Stockholm,  as  well  as  in  Gothen- 
burg, has  lasted  since  .Tuly  21st.  Tbe  telephone  girls  wanted 
cxjUective  ayreement  instead  of  the  personal  agreements 
now  in  force.  The  Board  of  Telegraphs  did  not 
H<{ree.  especially  as  there  would  be  an  increased  cost 
in  connection  with  it.  which  would  fall  unon  the  sub- 
scribofg.    Besides^, wage's  now  paid  to  fhe  telephone  girls  are 
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in  1917  ST-M  per  cent,  higher  than  they  were  when  the 
increased  cost  of  living  has  been  considered.  The  Telegraph 
Adiumistration,  therefore,  declared  that  those  who  wanted 
to  resume  work  had  to  appear  before  a  certain  time,  but  the 
C.overnment  said  that  there  would  be  no  objection  to  a  collec- 
tive agreement,  and  thus  the  settlement  of  the  strike  was 
postponed,  and  the  Telegraph  Workers'  Union  insists  that  all 
the  telephone  girls  shall  be  taken  back  to  work  immediately  and 
no  dfficulties  whatever  be  made  on  account  of  their 
having  taken  part  in  the  strike.  This  the  Board  cannot 
promise,  as  it  will  have  to  give  work  to  those  who  have 
helped  over  the  strike.  It  is  '25  years  since  the  last  and  only 
previous  telephone  strike  took  place,  and  nothing  was  gained 
by  it,  says  the  Financier. 

The  Telephone  Service.— Irlam  Telephone  Exchange.— A 
new  telephone  exchange  was  opened  at  Irlam  on  August 
12th.  Provision  has  been  made  for  the  immediate  connec- 
tion of  5'2  subscribers,  including  tho.se  existing  subscribers  in 
the  Irlam  and  Cadishead  districts  who  have  hitherto  been 
served  from  the  Urmston   Exchange. — Manchester   Guardian. 

New  Wembley  Exchange. — A  new  telephone  exchange, 
with  accommodation  for  1,200  lines,  was  opened  at  Wembley, 
Middlesex,  on  the  16th  inst. 

Wireless  Telephony. — Broadcasting. — .\mateurs,  whose 
patience  has  been  tried  by  the  long  delay  in  getting  the 
broadcasting  scheme  started,  will  learn  with  rehef  that  their 
anxieties  are  now  within  measurable  distance  of  an  end,  says 
The  Times,  according  to  which  broadcasting  in  the  London 
area  will  begin  on  August  21st,  and  in  the  seven  provincial 
areas  in  six  or  seven  weeks.  Such,  at  any  rate,  is  the  expec- 
tation of  the  manufacturers  who,  on  August  11th,  combined 
to  form  the  broadcasting  company.  Marconi  House  will  be 
the  broadcasting  centre  for  London.  The  apparatus  is  m 
readiness,  and  all  that  remains  to  be  done  is  to  secure  the 
Postmaster-General's  approval  of  the  company's  memorandum 
and  articles  of  association.  Mr.  Godfrey  Isaacs,  managmg 
director  of  the  Marconi  Co.,  stated  on  Saturday  that  he  did 
not  anticipate  any  obstacle  to  the  scheme  being  inaugurated 
next  Monday.  The  board  of  directors  of  the  new  company 
w'ill  then  proceed  to  deal  with  the  erection  of  the  provincial 
stations,  which  are  to  be  at  Birmingham,  Manchester,  New- 
castle, Plymouth,  Cardiff.  Edinburgh  or  Glasgow,  and  .'Aber- 
deen. Each  station  will  cost,  according  to  Mr.  Isaacs,  approxi- 
mately j620,0OO.  and  it  was  estimated  recently  by  Mr.  Kella- 
way  that  within  the  next  two  years  the  sum  of  dCG, 000,000 
will  be  spent  on  receiving  sets  and  broadcasting  stations,  80 
per  cent,  of  which  amount  will  go  in  wages.  The  Postmaster- 
General  has  laid  down  several  conditions  under  which  the 
broadcasting  company  will  work.  In  the  first  place,  its  profits 
are  limited  to  7i  per  cent,  per  annum.  For  two  years  the 
apparatus  will  be  limited  to  types  submitted  for  the  approval 
of  the  Post  Office  by  members  of  the  broadcasting  company, 
but  to  avoid  anything  in  the  shape  of  a  monopoly  the  Post- 
master-General has  laid  it.  down  that  any  bona-fide  British  ^ 
manufacturer  of  wireless  apparatus  must  be  allowed  to 
become  a  member  of  the  broadcasting  company  simply  by 
faking  a  £1  qualifying  share.  The  licence  of  the  company 
will  be  subject  to  the  maintenance  of  an  efficient  service. 
Towards  the  expenses  of  the  broadcasting  company  the  Post 
OlSce  will  contribute  a  portion  of  the  licensing  fees  paid  for 
receiving  .sets,  and  a  further  contribution  will  be  paid  out  of 
the  purchase  money  on  each  set  sold  by  the  manufacturers. 

Senator  G.  Marconi  has,  according  to  the  Evening  News, 
been  elected  chairman  of  the  new  broadcasting  company. 
Until  the  position  of  the  latter  has  been  definitely  established 
the  Postmaster-General  will  not  issue  licences  for  the  recep- 
tion of  wireless  matter  in  any  public  place  of  entertainment. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 

OPEN. 

Australia. — December  18th.  Victorian  Electricity  Com- 
missioners.     Supply  of  a  complete  brown  coal-handUng  plant. 

November  4th.  Transfonners,  induction  regulators,  and 
switchgear.     (.\ugust  11th.) 

Melbodrne. — Victorian  Railways.  October  Uth.  Electric 
storage  battery  with  acce.ssories  and  spares  (Cont.  35,090). 
October  18th.  Motor  generator  set  and  static  transformer 
(Cont.  35,089).* 

September  20th.  Postmaster  -  General's  Department. 
Switchboard  apparatus.  October  17th.  .\utomatic  c.b.  tele- 
phone equipment,  together  with  all  associated  equipment,  in- 
i  luding  apparatus  for  use  at  subscribers'  premises.  (See  this 
issue.) 

Victorian  Railways.  November  29th.  Tliree  electric  storage- 
battery  industrial  trucks  capable  of  carrying  4,000  lb.  at  five 
miles   an   hour. ^R cut er's   Trade  Service    (Melbourne). 

Belgium. — .'Kujiust  22h(l.  Municipal  authorities  of 
CTcnappe.  Esfciblishment  of  a  central  electricity  generating 
btatioD  on  land  adjoining  the  State  railway  line.  M.  Qilson, 
administrateur-d(^!(5gue.   Genappe.    ,  , 


Brighton. — September  18th.  Electricity  Department. 
Two  water-tube  boilers,  superheater,  economiser.  steel  chim- 
neys, fans,   feed   pump.s,   steam  pipes,  valves,   &c.     (See  this 

issue.) 

Chile. — September  14th.  Chilean  State  Railways.  Elec-. 
trical  plant  for  the  San  Kosendo  station.  Departamento  ile 
M.ateriales  y  .\lmacenes.  .Mameda  station,  Santiago,  Chile. 
Representation  of  the  Chilian  Raihvays  at  Paris,  M.  Bertrand, 

Boulevard  St.  Michel  33,  Paris.* 

Dublin. — .August  24th.  Electricity  Department.  Equip- 
ping two  Babcock  boilers  and  economiser,  Pigeon  House  i" ort. 
with  ■■  Vulcan  "  system  soot-cleaning  apparatus.  City  Elec- 
trical Engineer,  Dublin. 

September  1st.  Post  Oflice  Stores  Department,  Irish  Pro- 
visional Government.  4,0(X)  ft.  each  casing  and  covers  for 
wires  and  cables;  1  ton  plumber's  solder. 

September  15th.    100,000  insulators.     (See  this  issue.) 

Edinburgh. — September  5th.  Corporation.  Conversion 
of  two  overhead  cranes  from  mechanical  to  electrical  opera- 
tion.    (August  4th.) 

September  5th.  Tramways  Department.  Electrical  equip- 
ment for  SO  electric  cars.     Manager,  Tramways  Department. 

Greenock. — .August  21st.  Corporation.  Electric  lighting 
work  in  connection  with  the  erection  of  52  tenement  houses. 
Office  of  Public  Works,  Greenock. 

London. — Metropolitan  Asylums  Board.  August  30th. 
Electric  storage  battery  at  the  Grove  Fever  Hospital,  Tooting 
Grove.     (.August  11th.) 

H.M.  Oflice  of  Works.  September  5th.  Supply  of  electrical 
and  mechanical  engineering  labour  in  daywork  in  Cardiff. 
(August  4th.) 

.August  31st.  Electric  lighting  installation  at  Cornwall 
House,  S.E.     (See  this  issue.) 

Islington. — September  20th.  Electricity  Department.  Two 
water-tube  boilers  with  stokers,  draught  system,  steel 
chimneys,  steam  piping,  &c. ;  cooling  towers,  ponds,  pipe- 
work, &c.     (.August  11th.) 

Hammersmith. — September  7th.  Electricity  Department. 
Transformers,  oil-cooled  and  air-cooled;  e.h.p.  cables;  e.h.p. 
and  h.p.  .switchgear.     (See  this  issue.) 

Manchester.  —  .August  22nd.  Tramways  Committee. 
Permanent  way  points,  tongues,  crossings,  and  hardened  steel 
centres;  electrodes  for  welding.  Mr.  H.  Mattinson,  general 
manager.  Corporation  Tramways,  55,  Piccadilly,  Manchester. 

August  '24th.  Electricity  Committee.  Two  steel  ash  w^agons 
and  a  lighting  sling.     (.August  4th.) 

.August  31st.  Electricity  Committee.  420-V  ironclad  disti'i- 
bution  switchgear  for  auxiliary  services.  Mr.  F.  E.  Hughes. 
secretary,   Electricity  Department,  Town  Hall,  Manchester. 

.August  31st.  Electricity  Committee.  Supply  and  comple- 
tion of  two  coal  grabs.     (Spec.  B38.)     (.August  11th.) 

New  Zealand. — September  30th.  Teviot  Electric  Power 
Board.  One  horizontal  turbine.  Francis  type,  coupled  to  a 
125-kW,  3-phase,  .50-cycle,  3,300-V  generator;  one  7.5-h.p. 
Pelton  wheel;  one  5-kW  motor  generator  set;  and  complete 
switchboard  and  power  station  equipment.* 

September  30th.  Teviot  Electric  Power  Board.  One  hori- 
zontal turbine,  Francis  type,  coupled  to  a  125-kW,  3-phase, 
50-cycle,  3,300-V  generator;  one  7.5-h.p.  Pelton  wheel;  one 
5-kW  motor  generator  set;  and  complete  switchboard  and 
power  station  equipment.* 

Wellington. — City  Council.  Erection  of  a  large  reinforced 
concrete  power  station  at  Shag  Point. 

Reigate. — .August  22nd.     Town  Council.     H.p.  concentric 

and  l.p.  twin  paper-insulated  cable.     (August  11th.) 

Stockton=on=Tees. — .\ugust  31st.     District  Fund,  Gas,  and 

Electricity  Committees.    Stores.  &c..  for  three  months.     (Sec 
this  issue.) 

St.  Annes--on=Sea. — Electricity  Department.  3,530  yd. 
.0  X  .5  X  .25  l.p.  3-core  armoured  calile ;  1,46()  yd.  7/22  l.p. 
ditto;  500  yd.  .2  x  .2  x  .1  l.p.  ditto.     (See  this  issue.) 

Tasmania. — Hobart.— October  2nd.  City  Council.  750-kW 
rotary  converter  and  transformer  and  550-volt,  d.c.  switch- 
board panel.  Further  particulars  from  the  ofiSce  of  the  Agent- 
General  for  Tasmania,  .Australia  House,  Strand,  London, 
W.C.2. 

*.A  copy^pf  the  plan,  specification,  and  conditions  of  tender, 
(fee,  can  tie  inspected  at  tlie  Department  of  Over.'seas  Trade 
(Room  84).  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

I  ndia.^-iGA  w  M'ORE . 

Rilev  setfK:io.'»nin^  multiple-retort  stoker,  for  new  boilers  of   fntlian  Electric 
^iuppl>•   &    Traction    Co.,    Ltd.— Oiarles  Erith    &    Co. 

Furnham  (Surrey). 

Electric     iightini;     instnllations    at    the    Cont;i%g«tional     Church .  and     the 
Fnrnh.Tm    Urbaii    Di^^trict    Council    o«icea.—C.   F.    Willi.ims,    Famhaio. 
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France. — The  Soci^t^  Fama,  of  Paris,  has  received  repeat 
orders  for  Riley  stokers  (selling  agents  in  this  country  Messrs. 
Chae.  Erith  &"Co.)  for  the  Gennevilliers  power  station  of  the 
Union  d'Electricit«,  as  follows:— A  fifth  36-retort  stoker  for 
Stirling  boiler  and  two  16-retort  stokers  for  two  large  B.  and 
W.  boilers.  A  repeat  order  for  six  36-retort  Riley  stokers  has 
aJso  been  placed  by  the  Compagnie  Parisienne  de  Distribution 
d 'Electricity. 

London. — Stepney. — Electricity  Committee. 

(^house    generating    st.ition    (£37,370).— 


Extensions    and    all" 

j.   Jarvis  &  Sons   (accepted). 

Two    10,000-k\V    turbo-alternator 
generating     station  :— 


plant 


Richardsons,    WV^tgarth    &    Co.,     Ltd.    (a)       103,071 

Ditto  (b)    ■            105,264 

Ditto     (c)             10o,U74 

*M*tropolitan-Vickers    Electrical    Co.,    Ltd.  (a)  (accepted)  107,478 

tDitto    (b)             109,858 

JBrush    Electrical    Eng.    Co..    l.ld 109,738 

English    Electric    Co.,     Ltd.            116,674 

PaFsons,    C.    .^.,    &    Co.    (a)             111,270 

Ditto    (c)             V        112,020 

Ditto    (b)             117,720 

••Kraser    &    Chalmers 74,483 

••British    Thomson-Houston    Co.,    Ltd.  77,336 

••Howden.   James    &   Co.    (a) 80,645 

••Ditto    (b)              81,208 

•••.Allen.    W.    H..   &    Co.    (a)    ...  18,950 

•••Ditto    (b)              16,950 

—Weir.   G.  &   J 20,415 

•••Mirrlees    Watson    Co..     Ltd.    I.n                                                   ..  22,807 

•"Ditto    (b)              ...  23,731 

—  Ditto    (c)               ■  23.868 

•••Ditto    (d)              ■  24,643 

— Vickers,    Ltd.    (a)        .  ,                                                               ..  23,300 

•••Ditto  (b)              23,200 

"•Hick,   Hargreaves  &   Co.,    Ltd.    (a)        24,416 

•••Ditto    (b)               ,....,...      ,, 26,740 

•••Worthi'ngton-Simpson,      Ltd.             24,809 

•"Cole.    Marchent   &    Morlcv.     Ltd.    ...  '      ...'      'i 28,839 

t+Reyrolle,    .\.,    &   Co.,    Ltd.                3,538 

•  Can    be    reduced    by   £1,110   (or  spares,   if    not    needed,     t  Can  be    reduced 
by  £1,024   tor  spares,  if  not   needed. 

J  Cannot    complete    first    set    under    two    years    and    second 


and 


nths. 


boile 


••  Excluding   condensing    plant. 
•••  Condensing    plant    only.     +t  Switchgear    only. 

.Acting  on  the  recommendation  of  the  Borough  Electrical  Engineer  and 
Manager,  the  Committee  has  accepted  the  tender  "  (a)  "  of  the  Metropolitan- 
Vickers  Electrical  Co.,  Ltd.,  at  £107,478,  which,  in  the  event  of  the  spares 
not  being   required,  will  be  reduced    by  £1.110, 

Meters   and    combined    meters  and    deman*.   indicators    for  the   period    ending 

lune  30th    1923  : 

The  Committee  recommends  acceptance  of  the  tenders  of  the  .Aron  Electricity 
.Meters,  Ltd.,  for  combined  meters  and  demand  indicators;  Ferranti,  Ltd..  tor 
meters  (50  and  100  amps,  capacity);  and  Reason  Manufacturing  Co.,  Ltd., 
tor    meters    (2i    to  20   amps,    capacity). 

One  mile  each   "  C  "  and   "  D  "  troughs  and  covers   (£495). — Sutton  and 

Co.    (Overseal),     Ltd.     (Accepted.) 
Fifty  tons  moulded   pitch   (£231).— Crow,  Catchpole  St  Co.,  Ltd.     (Accepted.) 
Coal    for    the    Limehouse    generating    station  ; — 

5,000  tons  of  Scotch  washed  pea  nuts  (22s.  6d.  per  ton).— J.  Hudson  and 
Co.,  Ltd.  5,000  tons  of  Scotch  washed  peas  (21s.  5d.  per  ton).— 
W.  Cory  &  Son,  Ltd.  3,000  tons  of  Littleton  IJ-in.  nutty  slack  (21s. 
3d.  per  ton).— E.  Foster  &  Co.  5,000  tons  of  Pinxton  slack  and/or 
Selslon  i  in.  to  }  in.  (19s.  per  ton).— Milner,  Thomas  8i  Co.,  Ltd. 
(Accepted.) 

Lanarkshire. — County  Council.     Accepted: — 

Electric  lighting  work  at  the  County  Hall,  Hamilton  (£372).— Malcolm 
and    Allan. 

Luton. 

Two    Riley  selt-cleaninf 
tricity'  works.— Cha 

Maidstone. — Installation     of      electrically-driven  pumps, 
motors,  wiring,   &c..   at  Banning  Heath  Mental  Hospital. 

O.  E.   Taylor   &    Co.    (acc-pted)      £760 

Sleigh    8i    Wood 867 

Beaven    &    Sons         912 

V.   G.   Middleton       916 

Ellis  &    Ward.    Ltd 957 

T.  Clarke  &  Co.,  Ltd 969 

Cecil   Cooper    &  Co.,    Ltd 1,028 

W.    Weeks   &    Sons,    Ltd 1,075 

Oswald   Jones  &  Co.                                              1,100 

Drake    &    Fletcher                                                        1.103 

Cromplon    &•    Co.      ...                                                        1.130 

Marrvat  &•  Place        ...                                              1.165 

Franiis   Polden  &  Sons      1.258 

Commercial   Telephone  &    Ekctrical    Co 1,336 

Rathmines. — Urban    District    Council.     .Accepted: — 

Two  300-kW  Bruce  Peebles-La  Cour  motor  converters  and  .iwitchgear.— 
R.   N.    Eaton    4  Co..    of    Dublin. 

Southend'On-Sea. — Education    Committee.     .Accepted: — 

Installing  electric  lighting  at   the   Education  Offices.— Fogden  &    Barnes. 

Torquay. — Town   Council.    .Accepted: — 

3.000.kW    turbo.nltcrn;itor.— Britnh    1  homson-Houslon     Co.    Ltd. 
Condcniing   plant.— Cole.    .Marchent   &    Morle; . 


nultiple 


NOTES. 


Electrical  Installations  in  British  Malaya. — From  the 
annual  report  of  Mr.  G.  E.  Greig,  Acting  Senior  Warden  of 
Mines,  Federated  Malay  States,  it  appears  that  there  was  an 
increase  in  the  number  of  installatloDS  of  electrical  plant  in 
the  Federated  Malav  States  in  1921.  Although  the  ordinary 
inetalktiona  show  a  falling-off  from  110  in  19'20  to  101  in  1921, 
there  were  in  addition  78  eelf-contslned  low-voltage  lighting 
planta  st  work  in  privat«  bouMi,  6ic.,  aa  aealnit  46  In  1920. 
The  iggttaa,te  kilowatt  power  of  motor*  at  all  inttaUntiont 
increRwd  from  18.W  in  1919  and  18,U7  in  1030  to  14,784  in 


1921.  A  classification  of  all  electrical  generating  plant  em- 
ployed in  the  Federated  Malay  States  in  1921  is  given  ni 
kilowattfi  as  follows:—              "               Tower.  Other  Plant 

Mining            11,000  31(5 

.Agriculture              70  268 

General           108  156 

Government             331  2,475 

11,509  3,215 

The  increase  in  general  capacity  is  all  the  more  remark- 
able in  view  of  the  depressed  conditions  prevailing  in  most 
industries  during  the  past  year.  Mr.  Greig  reports  that  the 
standard  of  efficiency  among  the  natives  in  charge  and  w'ire- 
men  was  low.  Suitably-qualified  engineers  were  difficult  to 
obtain  owing,  no  doubt,  to  the  difference  between  the  salary 
offered  and  the  qualifications  demanded  by  the  local  enact- 
ments. 

Dundee  Appointment. — The  number  of  candidates  is  86  for 
the  Dundee  appointment.  A  short  list  of  seven  of  these  has 
been    selected. 

Proposed  Service  Subways  for  Manchester.— The  special 
sub-committee  of  the  City  Council  appointed  to  deal  with 
the  question  of  subways  for  the  conveyance  of  cables,  gii.s 
and  water  mains.  &c.,  met  on  August  4'th.  A  report  on  the 
subject  was  presented  by  the  City  Engineer.  It  was  stated 
that  the  cost  of  constructing  a  subway  in  Mosley  Street  and 
the  reconstruction  of  the  sewers,  &c.,  would  be  about  £75,000. 
A  further  £28,000  would  be  required  to  effect  the  removal 
of  existing  cables  and  pipes  into  the  subway.  It  is  con- 
sidered that  the  cost  of  maintenance  would  be  about  the 
same,  but  the  system  would  have  the  advantage  of  obviating 
the  breaking-up  of  roads,  although  this  advantage  would  only 
be  gained  by  a  large  capital  outlay.  The  report  estimates 
that  the  average  cost  per  mile  of  subway  in  new  streets  would 
be  £140,000.  The  sub-committee,  which  is  composed  of  mem- 
bers of  the  electricity,  water,  gas,  and  other  committees, 
decided  to  call  for  more  information  before  taking  any  further 
steps. 

Ireland's  Power  Resources. — Mr.  L.  J.  Kettle,  the  Dublin 
city  electrical  engineer,  speaking  at  a  recent  meeting  of  the 
Dublin  Rotary  Club,  said  that  Ireland's  peat  deposits  would 
last  for  another  250  years,  but  the  water  power  constituted  a 
permanent  source  of  energy.  He  warned  his  audience  that 
the  coal  supplies  were  liable  to  be  cut  off  at  any  moment. 
The  water  resources  provided  a  means  of  obtaining  cheap 
power,  which  should  be  developed  at  once. 

The  s.s.  Bendi^o. — The  s.s.  Bendigo,  a  large  twin- 
screw  steamer  of  13,100  tons,  built  by  Messrs.  Harland  &  Wolff, 
Ltd.,  to  the  order  of  the  Peninsular  &  Oriental  Steam  Naviga- 
tion Co.,  Ltd..  for  its  Australian  pasenger  service,  has 
just  been  handed  over  after  satisfactory  trials  on  the  Clyde. 
Needless  to  say.  electricity  is  used  largely  on  the  shin.  The 
electrical  installation  consists  of  four  main  generators  and 
one  vertical  oil  engine-driven  dynamo  situated  well  above 
the  water-line.  All  the  water-tight  doors,  which  are  elec- 
trically operated,  can  be  clo.sed  .simultaneously  from  the  cap- 
tain's bridge.  The  ship's  whistle  is  operated  electrically  fr.'  m 
the  bridge.  Tlie  electrically-driven  gear  includes  large  fans 
for  the  boilers,  also  refrigerating  and  ventilation  fans.  The 
two  hoists  for  the  pantry  and  a  dough  mixer,  dish  washer, 
and  potato  peeler  are  el.^rtrically  operated.  Loud-.speaking 
telephones  have  been  in.stnlled  to  assist  navigation,  and  there 
are  considerably  over  1,000  electric  lights  and  70  motors  in 
the   ship. 

Electricity  from  the  Earth? — A  French  engineer,  M.  Jules 
Guillot,  claims  to  have  produced  a  static  transformer  with 
which  he  can  make  use  of  earth  currents  in  a  practical  way. 
M.  Guillot  is  said  to  have  been  at  work  for  some  years  on  his 
apparatus,  by  means  of  which  he  hopes  to  collect  electricity 
from  the  earth  in  a  form  suitable  for  general  use. — Daily  ^fail. 

American  Railway  Electrification. — In  the  couree  of  an 
address  delivered  before  the  Connecticut  Section  of  the 
A.I.E.E.  Mr.  Calvert  Townley.  of  the  Westinghouse  Elect. .i; 
and  Manufacturing  Co..  of  New  York,  said  that  it  was  gener- 
ally admitted  that  all  railway  electrification  in  the  U.S.A.  had 
been  successful,  but  he  pointed  out  that  not  more  than  about 
one,  per  cent,  of  the  entire  steam  railroad  mileage  of  the 
Tnited  States  had  been  electrified  ns  yet,  and  the  average  rail- 
road executive  might  be  excused  if  he  looked  upon  the  exist- 
ing examples  as  special  cases  and,  therefore,  as  proving  noth- 
ing with  respect  to  his  own  particular  problem.  For  example, 
the  New  Haven  and  the  New  York  Central  Railway  had  to 
electrify  its  lines  out  of  New  York  becaii.sc  of  a  law  passed 
by  the  State  of  New  York.  The  Pennsylvania  Co.  had  to 
electrify  its  road  out  of  New  York  City  in  order  to  operate 
its  subway  river  tunnels.  The  Norfolk  &  Western  Railway 
had  a  peculiar  "  restricted  neck  to  its  bottle  "  in  the  Rlkhorn 
grades  which  would  justify  almost  any  expense  to  remove. 
In  a  like  manner  some  Rpecial  reason  could  be  found  for 
olmost  every  lare*  eleotrifloation  project.  However,  it  was 
perifectlv  siife  to  say  that  the  attitude  of  mind  of  the  railroad 
man  hi»d  ranterlally  ch«nfled  so  thnt  the  queition  always  flrot 
iMked  some  years  ago.  "  Oan  it  be  done?  "  had  now  been 
repl»ced  by  the  entirely  different  que«tion,  "  Will  it  pay't*  " 
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Swiss  Water  Power. — The  Fi>ianctal  Times  recently  pub- 
lished nn  article  from  a  Berne  correspondent  upon  the  posi- 
tion of  the  Swiss  hydro-electric  industry  as  at  December 
31st,  19'20.  There  were  178  stations  of  500  h.p.  capacity  or 
over  built  or  actually  under  construction.  These  had  a  mini- 
mum ratine  of  439,96'2  h.p.  in  the  aggregate,  and  a  maximum 
of  1,687. 1-21  h.p.  The  yearly  production  of  energy  was 
3,930,450.(X10  kWh. 

At  the  end  of  1921  there  existed  ofticial  sanctions  for  the 
export  of  236,007  kW,  as  follows  .-—To  France,  153.231;  to 
Italy,  oO.SSJ;  to  Germany,  26,010  kW.  The  largest  hydro- 
electric station  in  Switzerland  is  that  at  Wiiggethal,  which 
is  not  vet  finished:  thi.s  will  eventually  have  a  plant  capacity 
of  140,000  h.p.  The  .'\msteg  station  of  85,800  h.p.  is  also 
not  yet  completed.  The  largest  fini.shed  station  is  at  Olten- 
Gosgen  (80,000  h.p.)  and  there  are  eight  other  stations  de- 
veloping over  50,000  h.p.  In  addition  to  these  large  under- 
takings there  are  probably  six  or  seven  thou.sand  smaller 
private  installations. 

Blast=furnace  Gas. — Mr.  \.  H.  Gellert  points  out  in  an 
article  in  the  American  technical  Press  that  the  value  of 
clean  blast-furnace  gas  as  against  dirty  or  raw  gas  for  use  in 
blast-furnace  stoves  or  under  boilers  has  been  so  well  demon- 
strated as  to  cause  the  largest  and  most  progressive  steel 
producers  to  spend  millions  of  dollars  in  installing  gas-clean- 
ing plant.  Prom  48  to  .50  per  cent,  of  the  thermal  value  of 
the  coke  charged  into  a  blast  furnace  issues  from  it  in  tihe 
form  of  latent  and  sensible  heat  of  combustible  gas;  30  per 
cent,  of  the  gas  generated  is  used  to  increase  the  tempera- 
ture of  the  blast,  while  60  per  cent,  of  it  is  burned  under 
boilers  or  consumed  in  gas  engines.  Now  if  it  be  conceded 
that  clean  gas  is  to  be  preferred  there  remains  the  question  : 
Shall  it  be  cleaned  by  a  wet  or  dry  process?  From  the 
author's  discussion  of  the  heat  values  of  gases  cleaned  by 
both  methods  it  appears  that  dry-cleaned  gas  at  400  dee.  P., 
even  if  it  contains  35  grains  of  moisture  per  cu  .ft.,  has  a 
greater  available  heat  value  than  wet-cleaned  gas  at  70  deg. 
P..  which  onlv  contains  7.98  grains  of  moisture  per  cu.  ft. 
This  heat  is  6.5  per  cent,  greater  for  the  former  gas  than 
for  the  latter.  At  six  dollars  per  ton  for  coke  charged  into 
the  furnace  it  means  a  saving  of  0.1.56  dollar  per  ton  of  iron 
made  in  favour  of  using  hot  cleaned  gas.  There  is  no  differ- 
ence in  the  flame  temperatures  of  the  two  gases. 

French  Water  Power. — ^The  development  of  the  water 
resources  of  the  Alps  was  the  subject  of  a  recent  address,  by 
M.  Ducrest,  before  the  Societe  Scientifique  de  I'Lsere.  He  said 
that  the  remedies  for  seasonal  and  daily  fluctuations  in  water- 
power  undertakings  were,  on  the  one  hand,  the  improvement 
and  extension  of  the  big  distribution  networks ;  and.  on  the 
other  hand,  the  erection  of  great  complementary  generating 
stations,  whose  effect  would  be  the  regulation  of  production 
and  the  obviation  of  insufficient  seasonal  and  yearly  supplies. 
Such  generating  stations  .should  be  hydraulic  on  account  of 
lower  cost,  and  the  reservoirs  supplying  them  should  be  of 
moderate  size,  but  situated  at  great  heinhts,  or  of  larger 
size  if  .situated  at  lower  altitudes.  The  .Alpine  regions  were 
specially  suited  for  such  reservoirs  owing  to  the  torrents  from 
the  upner  glacial  districts.  Passing  in  review  a  number  of 
reservoir  schemes  under  way  in  the  neighbourhood  of  Grenoble, 
the  lecturer  indicated  the  many  lakes  in  the  Belledonne 
range  which  must  eventually  be  harnessed.  Two  other  big 
schemes  lately  projected  were  the  Chainbon  dam  on  the 
Romanche  and  the  development  of  the  Laffrey  lakes.  But 
while  the  Chambon  dam  would  benefit  existing  stations  on 
the  Komanche  only,  the  Laffrey  scheme  would  favour  the 
construction  of  a  complementary  station  meeting,  not  only 
the  needs  of  existing  consumers,  but  also  future  demands. 
The  lecturer  concluded  hy  advising  the  appointment  of  a 
committee  to  study  questions  of  such  vital  importance  to  the 
region  at  large. 

Standard  Rates  for  Battery  Hire  and  Chari^inj^. — The 
motor  traders  and  garage  owners  in  the  Dublin  district  have 
recently  adopted  a  series  of  standard  charges  for  recharging 
batteries   used  on   petrol   motor  vehicles  as  follows:  — 

Acid  and  First    Ordinary 
Charge.    Charge, 
s.  d.  s.  d. 

4  and  6   volts,  over  20  and   up  to  40  Ah.   ...     4    6  2    0 

4   and  6  volts,  over  40  and  up  to  SO  Ah.   ...     7    0  3    6 

4  and  6  volts,   over  SO  and  up  to  100  Ah.       9    0  5    0 

0  and   12-vo!t  lighting   and   starting   batteries  12    6  7    6 

k  standard  charge  of  2s.  6d.  for  the  first  day  and  Is.  per 
day  afterwards  has  also  been  adopted  as  regards  the  hiring 
of  batteries. 

A  New  Profession. — Araonfjst  the  "  situations  vacant  " 
announced  in  this  issue  is  one  which  we  hail  with  interest  and 
plea.suro  as  the  very  first  of  its  kind— an  ^  opening  for  a. 
farmer  to  become  an  electrician,  or  nn  electrician  to  become 
a  farmer.  The  progress  of  the  apphcation  of  electricity  to 
farming  i.s  slower  than  we  could  wish,  but  progress  is  being 
made;  the  work  which  Mr,  H.  Borlaee  Matthews  has  al- 
ready accomplished  in  thio  direction  will  go  far  towards 
hastenina  its  development,  and  wo  nhould  think  that  ihtvt 
will  be  a  larce  mirabor  of  candidatoe  for  initiation  into  the 
myst^ips  of  this  ccrabirmtion  of  naturf  and  riencfl. 


"  Greater  London." — The  area  known  as  London  extends 
into  a  number  of  counties,  but  it  was  left  to  our  American 
contemporary  Electric  Traction  to  draw  our  attention  to 
suburban  Lancashire.  It  states ;  "  The  new  Preston  Motor 
(Jmnibus  service,  between  the  Town  Hall  and  Lytham  Road 
in  London  seem  (sic)  to  have  made  an  auspicious  start.  In 
February  they  carried  68.885  passengers.  Total  receipts  for 
the  month  were  £.5.37  and  the  buses  earned  24.04d.  per  bus 
mile,  as  compared  with  ]8.08d.  per  car  mile  from  the  tram- 
ways. This  is  certainly  a  fine  showing  and  would  clearly 
indicate  that  Ijondoners  in  the  tributary  territory  covered  by 
the  Preston  line  have  felt  the  need  of  the  new  enterprise. 'j 
An  illustration  of  an  omnibus  labelled  "Preston  Corporation" 
accompanies  the  note.  This  precludes  the  assumption  that 
the  last  L.C.C.  (Tramways  and  Improvements)  Act  embodied 
the  provision  of  a  "  Preston  Line." 

Appointments  Vacant. — Professor  of  Electrical  Technology, 
in  the  Indian  Institute  of  Science,  Bangalore.  (Rs. 1,500  per 
mensem);  Draughtsman  and  Clerk  of  Works  (temporary), 
for  the  Torquay  Electricity  Department;  Junior  Assistant 
Engineer  (300  to  -3.50  taels  per  month),  and  three  Exchange 
Managers  (clerks  in  charge)  (300  to  350  taels  per  month),  for 
the  Shanghai  Mutual  Telephone  Co.,  Ltd.  Tael  =  3s. ;  Teacher 
of  Electrical  Engineering  for  the  St.  Helens  Education  Com- 
mittee ;  two  Electricians  (£420  each)  for  the  Nigerian 
Government  Railway;  Junior  Shift  Engineer  for  the  Fulham 
B.C.  Electricity  ^Department.  (See  our  advertisement 
columns  to-day. J 

Indian  Teleplione  System .^-Great  developrnents  are  ex- 
pected in  India  within  a  short  time  in  connection  with  the 
telephone  system.  New  lines  are  under  construction  and 
others  are  projected.  The  telephone  branch  of  the  Depart- 
ment of  Posts  and  Telegraphs  has  now  been  considerably 
strengthened  and  a  special  officer  has  been  appointed  to  deal 
with  the  telephone  projects  of  the  Government,  under  the 
chief  engineer  of  the  telegraphs  A  .scheme  of  establishing 
telephonic  communication  between  Calcutta  and  Bombay  is 
being  considered.  "  It  is  propo.sed  to  use  the  existing  copper 
telegraph  Hues  by  means  of  coils  for  telephonic  purposes." 
There  are  already  a  number  of  telephone  lines  worked  on  the 
automatic  system  in  existence.  Communication  is  now  pos- 
sible between  Simla  and  Lahore,  Lahore  and  Rawalpindi. 
Rawalpindi  and  Peshawar,  Lahore  and  Delhi,  Lucknow  and 
Cawnpore,  Lucknow  and  Allahabad.  Calcutta  and  Asansol, 
Asansol  and  I-eyabad,  Bombay  and  Poona,  Poona,  and 
Mahableshwar,  Bombay  and  Surat,  Surat  and  Broach,  and 
Broach  and  Ahmedabad.  To  link  up  the  Punjab  system 
directly  with  the  United  Provinces  system  the  line  between 
Delhi  and  Bareilly  has  recently  been  completed  and  the  line 
from  Delhi  to  Agra  is  about  to  be  completed.  The  Delhi- 
Bareilly  line  provides  means  of  communication  between 
Delhi.  Lucknow  and  Allahabad.  When  repeaters  are  in- 
stalled it  will  be  possible  to  speak  from  Lahore  to  Pesha- 
war and  from  Simla  to  Lucknow  and  Allahabad.  In  the 
Bombay  Presidency  the  telephone  branch  of  the  Department 
of  Posts  and  Telegraphs  intends  to  open  a  telephone  system 
at  Sholapur  and  establish  communication  between  Poona  and 
Sholapur.  It  is  proposed  to  close  down  the  Government  tele- 
phone exchanges  in  Calcutta  and  Bombay  and  give  the  com- 
panies serving  the  public  in  these  cities  the  option  of  pur- 
chasing the  Government  apparatus  at  a  reasonable  price.  The 
Bengal  Telephone  Co..  Ltd..  will  then  take  over  the  entire 
svsteni  in  Calcutta.  The  Bombay  Telephone  Co.  proposes  to 
adopt  the  automatic  system,  as  it  is  experiencing  considerable 
difficultv  in  securing  operators.  When  the  telephone  systems 
between  Madras  and  Ootacamund  and  Madras  and  Bangalore 
and  Conoor  are  completed  thev  will  be  of  the  relay  automatic 
type.  The  svstem  between  Simla  and  Lahore  is  automatic, 
and  the  Cawnpore  system  is  a  modified  Strowger  system. 
Ganeshkhind  has  also  the  relay  automatic  system.  In  con- 
nection with  the  establishment  of  lony-distance  telephones  in 
India,  it  is  mentioned  that  between  Simla  and  Delhi.  Rawal- 
pindi and  Murree.  Asansol  and  Loyabad.  Bombay  and  Poona. 
and  Bombay  and  Surat,  there  are  now  three  speaking  lines 
(two  physical  lines  with  one  phantom).  Between  Broach  and 
Ahmedabad  there  is  at  present  one  speaking  line,  but  another 
physical  and  one  phantom  are  to  be  laid  this  year,  providing 
three  speaking  lines.  Between  Calcutta  and  .\sansol  there 
are  three  physical  and  one  phantom  lines,  giving  four  spe.ak- 
ing   lines.     The   others   are  single   speaking  lines.— Finnitcif 

Roller  Bearings  for  Railway  Trains. — A  new  roller  bear- 
ing for  railway  coaches  which,  it  is  anticipated,  will  lead 
to  economies  in  running  costs,  has  recently  passed  its  nre- 
liminarv  trials  on  the  Great  Eastern  Railway.  The  new 
bearing  is  the  pat<-nt  of  the  Chain  Roller-Bearing  Co.  Ltd  . 
of  Birmincham.  It  is  said  that  over  60  years  aco  •>  tr^in  w.is 
fitted  with  bearings  having  brass  roUe'-s  bv  the  Ra.itern 
Counties  Railway  (now  tho  G.E.R.).  Also  about  '20  years 
ago  similar  tests  were  made  with  roller  hearings  consisting 
of  hard  solid  steel  rollers  controlled  by  a  revolving  cage. 
These  tests  were  made  on  the  London.  Brighton  it  S'^"t>i 
Coast  and  the  South-Knsiern  Railwav.s,  with  most  satisfac- 
tory results.  Lster  trials  w*re  made  by  the  Groat  Westem. 
North-En«tern,  Cal'donian,  pnd  several  of  the  London  Under, 
ground  «lMtrio   railwuy*.    with    corresponding    »ucm«s.     For 

upwards  of  fiftffn  yfRm  roller  hpnrinw  hovp  befn  uwn  in 
India, 
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Educational. — Hcddersfield.— Under  the  Huddersfield 
Education  Committee  a  class  in  wireless  telegraphy  and  tele- 
phony is  to  be  established  at  the  municipal  Technical  College, 
provided  there  is  a  minimum  of  fifteen  students. 

United  States  Electric  Vehicle  Market. — Business  in  the 
truck  division  of  the  electrical  vehicle  market  during  July 
was  fairly  good.  Department  stores  in  the  metroiwUtan  dis- 
trict recently  placed  orders  for  '20  additional  trucks.  There 
is  only  one  department  store  now  in  New  York  vifhich  is  not 
using  electric  trucks,  but  it  is  intended  to  substitute  electric 
for  gas  vehicles  when  the  concern  moves  to  its  new  srtore 
which  is  now  being  ejected.  A  Brooklyn  baking  company 
recently  placed  an  order  for  30  electric  trucks  and  a  Newark 
(New  Jersey)  baking  concern,  which  now  owns  12  trucks, 
has  arranged  to  increase  its  fleet  to  a,  total  of  fifty.  Messrs. 
Rauch  &  Land,  Inc..  manufacturers  of  electric  passenger 
automobiles  and  industrial  trucks,  have  sold  eight  electri<- 
taxicabs  for  operation  in  New  York.  They  will  be  placed 
in  operation  on  September  loth,  and  if  the  taxis  are  as  suc- 
cessful as  anticipated  the  purchaser  proposes  to  augment  the 
fleet.  The  trade  generally  is  greatly  interested  in  the  plan  to 
introduce  electric  taxicabs  in  New  York,  where  it  is  believed 
they  will  prove  very  popular.  Electric  taxicabs  are  widely 
used  in  Chicago.  Detroit,  and  other  western  cities,  and  m 
the  opinion  of  local  traction  experts  there  would  appear  lo 
be  no  reason  why  they  should  not  he  equally  popular  in  New 
York  City.  The  annual  Electric  Industrial  Exposition  will 
be  held  in  New  York  from  October  7tb  to  14th.  Manufac- 
tiirers  of  trucks  ind  other  electric  vehicles  are  preparing  to 
stage  an  exhibit  of  record  proportions  at  the  show.  Twenty- 
six  electric  trucks  and  passenger  cars,  valued  at  $27,23^, 
were  exported  from  the  United  States  during  May.— Reuter's 
Trade  Service   (New  York). 

The  M'imbledon  Case. — It  is  reported  that  an  action 
brought  against  the  Wimbledon  Corporation  for  wrongful 
dismissal  by  Mr.  H.  Tomlinson-Lee,  late  chief  electrical 
engineer,  has  been  decided  in  favour  of  !the  latter.  The 
Town  Council  paid  into  Court  a  further  two  months'  salary. 
making  six  months  in  all,  and  did  not  attempt  to  justify  its 
action ;  the  Council  will  also  have  to  pay  the  costs  of  both 
sides,  which  amount  to  a  considerable  sum. 

Aluminium  Field  Coils.—Electric  Traction  states  that  since 
the  commencement  of  operations  in  Kansas  City  a  year  ago 
a  firm  of  traction  motor  manufacturers  has  supplied  500  sets 
of  aluminium  field  coils.  These  are  of  square  section,  and 
are  formed  before  a  special  oxidisation  process  is  applied  to 
them.  This  process  gives  the  metal  a  heat-  and  moisture- 
resisting  coating.  After  oxidisation  the  coils  are  dipped  m 
insulating  varnish,  taped,  dipped,  and  baked.  The  terminals 
are  of  copper  or  brass,  soldered  with  a  special  compound, 
which  prevents  electrolytic  action.  The  weight  of  these  alu- 
minium coils  is  said  to  be  only  from  25  to  ,50  jier  cent,  of  that 
of  equivalent  copper  coils.  The  use  of  aluminium  for  magnet 
coils  was  dealt  with  at  some  length  in  our  issue  of  December 
.5th,  1913. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  comrMTcial  tide  of  the  profession 
and  industry,  aho  eUctric  tramway  and  railway  officials,  to 
Jicep  readers  of  the  ELECTRICAL  Review  posted  as  to  their 
movements. 


Mr.  .1.  A.  nAriTiG,\x  has  resigned  his  position  as  manager 
of  the  fan  and  small  motor  department  of  Messrs.  S.  G. 
liCach  &  Co..  Ltd.,  and  ha;S  been  appointed  sales  manager  for 
liondon  and  South  of  England  for  the  Triumph  Electric 
Manufacturing  Co..  Ltd.,  electric  fan  manufacturers,  Bir- 
mingham, who  have  opened  offices  and  showroonis  at  58, 
High  Street,  Bloomsbury,  \V.C.2.     Telephone  :   Gerrard  .5070. 

Rumours  having  been  current  regarding  the  serious  ac- 
cident which  lately  happened  to  Dr.  Boveri,  chairman  of 
Brown  Boveri  d  Cie.,  of  Baden,  our  readers  will  he  inter- 
ested in  bearini,!  the  facts.  While  on  a  motor  trip  to  Holland, 
where  he  intended  to  spend  his  holidays.  Dr.  Boveri  met 
with  a  serious  accident.  Owing  to  a  defect  in  the  car,  the 
latter  overturned  and  rolled  down  a  slope  about  13  ft.  deep. 
Dr.  Boveri  sustained  a  broken  leg  and  a  dislocated  shoulder, 
while  Mrs.  Boveri,  who  accompanied  him,  had  a  wrist  broken 
and  suffered  some  contusions  which,  however,  are  not  danger- 
ous. Dr.  and  Mrs.  Boveri  are  now  in  the  St.  Willibrordus 
Hospital,  at  EmmericTi,  on  the  Rhine,  which  fortunately  is 
close  to  the  scene  of  the  accident,  and  the  condition  of  both 
is  as  satisfactory  as  can  be  expected. 

Mr.  D.  G.  Davies,  B.Sc,  who  has  -for  tome  time  occupied 
the  position  of  resident  engineer  at  the  Motherwell  power 
station  of  the  Clyde;  Valley  Electrical  Power  Co..  hag  been 
appointed  to  the  position  of  executive  engineer  to  the  .Por* 
of  London  Authority. 

Mr  .1.  R.  BuiKiE  has  been  presented  with  an  anliaue 
Persian  rug  by  the  staff  and  employes  of  the  Bedford  elec- 


tricity department  on  leaving  the  service  of  the  Corporation. 
Mr.  Blaikie  was  engaged  as  consulting  eugiueer  at  the  Bed- 
ford works  during  the  absence  of  the  borough  electrical  en- 
gineer with  the  Royal  .\\v  Force.  The  extensions  were  carried 
out  in  two  stages,  the  first  to  meet  urgent  war  demands, 
and  the  second,  recently  completed,  to  provide  up-to-date 
plant  with  suitable  reserves. 

Mr.  E.  N.  Bray  has  severed  his  connection  with  Messrs. 
Bray.  Markham  &  Reiss,  Ltd.,  and  with  the  Electrical  -Ap- 
paratus Co.,  with  whom  they  were  amalgamated.  He  has 
purchased  a  small  works,  Whipps  Cross  Works,  Wood  Street, 
Walthamstow,  London,  E.17,  where  he  intends  to  manufac- 
ture certain  types  of  switchgear.  A  number  of  his  old  staff 
are  with  him,  and  some  of  them  are  directors  of  the  new 
company. 

Obituary. — Dr.  Gisbert  Kapp.— We  regret  to  record  the 
death  of  Dr.  Gisbert  Kapp  at  his  home  at  Selly 
Park,  Birmingham,  on  the  10th  inst.  This  makes 
another  gap  in  the  ranks  of  the  pioneers  of  the  elec- 
trical industry.  Dr.  Kapp  was  a  most  successful  designer 
of  electrical  machinery,  and  the  original  work  he  did  in  the 
early  eighties  was  freely  described  by  him  at  the  time.  He 
was  a  clear  thinker,  and  the  help  he  so  freely  gave  to  others 
enabled  them  to  follow  his  success  in  this  direction. 

Dr.  Kapp  was  born  at  Mauer,  near  Vienna,  in  1852.  He 
received  his  technical  training  in  mechanical  engineering  at 
the  Zurich  Polytechnical  School,  under  Zeuner  and  Kohl- 
rausch.  He  came  to  England  in  1875  and  spent  most  of  his 
life  in  this  country.  At  first  he  was  engaged  in  the  design 
of  centrifugal  pumping  plant  for  Messrs.  Gwynne  &  Co.,  and 
he  then  spent  some  time  as  the  engineering  representative 
of  Mes.srs.  Hornsby  on   the  Continent. 


The  Late  Dr.  Gisbert  Kapp. 


Dr.  Kapp  from  the  first  took  a  keen  interest  in  electrical 
machinery,  but  it  was  not  until  1882  that  he  became  directly 
connected  with  the  electrical  side  of  the  engineering  profes- 
sion. In  that  year  Col.  Crompton  apiwinted  him  engineer  of 
his  Chelmsford'  works.  This  connection,  which  lasted  until 
1885.  was  most  fruitful  in  the  development  of  dynamo  design. 
If  one  looks  back  on  the  dynamos  that  were  then  being  manu- 
factured and  which  were  exhibited  in  the  Electrical  Exhibi 
tion  in  Paris,  of  1881,  it  will  be  seen  that  they  were  all  more 
or  less  pieces  of  .scientific  apparatus.  They  were  deficient  me- 
chanically, but  the  biggest  fault  lay  in  the  design  of  the 
magnetic   circuit. 

Dr.  Kapp  introduced  many  improvements  in  this  direction, 
and  what  was  more  important  jnstriioted  other  electrical  en- 
gineers in  the  essentials  in  the  design  of  the  rpagnetic  cir- 
cuit'of  a  dynamo.  The  .term  "magnetic  resi.'-tance  "  in- 
troduced by  him  made' the  magnetic  circuit  simple  to  under- 
stand, and  the  methods  of  calculation  he  disclosed  were'al- 
most  universally  adopted. 
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..111  lfclS5.  his  paper  presented  to  the  lustitutiou  ot'  Civil  £a- 
gineers  on  "  Muderu  i>ynainos  and  their  Engines"  was 
awarded  the  Tell'oid  Premium  and  Modal. 

In  ISSO  he  published  his  hrst  book  on  "  Electric  Trans- 
mission of  Energy."  which  is  now  hi.storic.  It  is  as  inter- 
esting to  read  to-day  as  when  it  was  fir.st  issued.  In  it  the 
author  did  much  to  clear  away  the  uncertainty  and  mystery 
with  which  the  general  public  and  many  engineers  also  then 
regarded  electrical  engineering.  To  quote  Irom  the  preface 
of  this  book;  "We  know  that  practical  success  does  not 
so  much  depend  on  the  system  as  on  the  men  who  plan  and 
carry  out  electrical  work,  and  the  less  of  a  special  system 
and  the  more  of  general  good  engineering  there  is  the  better. 
Many  of  the  general  public  and  even  many  of  our  profes- 
sional brethren  regard  electrical  engineering  especially  as 
apphed  to  the  transmission  of  energy  as  something  uncertain, 
mysterious  and.  as  yet,  in  the  experimental  stage.  It  has 
been  the  aim  of  the  author  to  dispel  this  impression  by  pre- 
senting the  scientific  part  of  the  subject  in  as  simple  a  form 
as  possible  and  by  giving  descriptions  of  work  actually  car- 
ried out." 

This  book  and  Dr.  Kapp's  early  papers  were  certainly 
successful  in  this  direction,  and  did  more  than  any  contem- 
porary works  to  enable  the  ordinary  engineer  to  make  sound 
progress  in  the  subjects  dealt  with. 

-  From  1886  to  1889  Dr.  Kapp  w-as  the  editor  of  Industries. 
In  1889  he  introduced  the  multipolar  type  of  direct  current 
dynamo.  The  first  machines  of  this  type  were  installed  in 
the  municipal  electricity  works  at  St.  Paneras.  In  spite 
of  their  rast-iron  field  systems  they  were  a  success. 

It  is  difficult  now  to  realise  how  strongly  tjiis  type  of 
machine  was  decried  by  the  other  designers  wlio  adhered 
to  the  bi-polar  type.  Dr.  Kapp  was  then  practising  as  con- 
sulting engineer  in  Westminster,  and  was  resijonsible  for 
some  large  undertakings,  both  at  home  and  abroad.  He  de- 
signed the  first  Corporation  electricity  works  at  Bristol,  acting 
as  joint  consulting  engineer  to  the  Corporation,  with  the 
late  Sir  W.  H.  Preece. 

In  1891  Dr.  Kapp  was  appointed  Secretary  of  the  Verband 
Deutscher  Elektrotechniker  which  was  formed  by  the  leading 
German  engineers  with  the  object  of  standardising  electric 
practice  throughout  the  German  Empire.  At  the  same  time 
he  acted  as  editor  of  the  Elektrotechninche  Zeiischrift. 

The  next  ten  years  were  spent  in  Berlin.  Both  high  techni- 
cal skill  and  power  of  organisation  were  needed  to  produce 
the  series  of  standard  specifications  which  were  issued  by  the 
Society  with  respect  to  the  rating  of  dynamos,  lamps,  copper 
conductors,  wiring  rules.  &c..  &c.  During  this  period.  Dr. 
Kapp  lectured  on  electrical  design  at  the  Technical  High 
School,  Charlottenburg.  and  the  Universities  of  Dresden  and 
Karlsruhe,  both  conferred  on  him  their  Honorary  Degrees 
of  Doctor  of  Engineering. 

In  addition  to  the  above  responsibilities  Dr.  Kapp  practised 
as  consulting  engineer,  and  his  services  both  as  arbitrator  and 
designer  of  schemes  for  power,  lighting,  and  traction  were 
widely  sought.  Thus,  Moscow,  Trondhjem,  Trieste  and  Leip- 
zig are  amongst  the  towns  he  advised,  and  he  had  an 
extensive  practice  in  Switzerland  and  Italy. 

In  19<1.5  the  University  of  Birmingham  organised  a  Pro- 
fessorship of  Electrical  Engineering  which  was  accepted  by 
Dr.  Kapp.  This  he  filled  witt  great  success  until  1918,  and 
a  large  number  of  students  passing  through  the  University 
owe  their  technical   training   to  him. 

Dr.  Kapp  filled  many  offices  with  the  Institution  of  Elec- 
trical Engineers,  and  was  president  in  1910.  His  contribu- 
tions to  the   proceedings  were   always  highly   valued. 

The  Patent  Office  records  are  an  eloquent  testimony  to  'ns 
originality,  but  the  patents  issued  while  numerous  show  the 
same  thoroughness  which  characterised  all  his  work.  The 
subject  matter  in  the  early  days  was  mostly  connected  with 
dynamos  and  alternator  design.  Then  transformers  claimed 
his  attention  and  patents  followed  on  metering  of  electricity, 
negative  boosters  for  tramway  return  systems,  regenerative 
control  for  long  feeders,  signaUing,  &c.,  &c.  His  latest  in- 
ventions were  for  improving  the  power  factor  of  alternating 
current  systems  by  means  of  phase  advancers,  which  have 
been  largely  adopted. 

His  appreciation  of  the  work  of  others  and  the  critical 
analysis  of  this  for  his  students  made  his  lectures  always  in- 
teresting. He  had  the  power  of  separating  out  the  essentials 
of  any  particular  process  and  his  conclusions  were  always 
clear  and  illuminating.  A  hard  worker  himself  he  had  no 
use  for  the  idler,  but  there  were  very  few  who  did  not  catch 
from  him  enthusiasm  for  the  subject  under  consideration.  He 
led  his  students  to  undertake  original  investigation,  and  helped 
them   freely   in  their   professional   careers. 

Dr.  Kapp's  many  friends  will  miss  his  kindly  hospitahty 
and  the  evening  talks  when  politics  were  by  no  means  barred. 
He  was  an  ardent  free-trader  and  enjoyed  always  the  free- 
dom of  opinion  possible  in  this  country. 

His  recreations  were  sailing,  golf,  and  music.  Dr.  Kapp 
in  1884  married  There.se  Mary  Krall.  and  had  two  sons,  both 
of  whom  have  followed  in  their  father's  profession.— R.W.W. 

The  funeral  of  Dr.  Kapp  took  place  on  Saturday,  at 
the  Birmingham  Crematorium,  Perrv  Barr.  The  chief 
mourners  were  his  sons— Mr.  Reginald  Kapp.  and  Mr.  Norman 
Kapp. 


Councillor  Ihojtas  Pbajt.— The  death  .occurred,  on 
August  14th,  at  the  age  of  67.  of  Counciilor  Thomas  Pratt, 
ex-president  of  the  National  Chamber  of  Trade,  and  govern 
ing  director  of  the  firm  of  Christopher  Pratt  &  Sons.  Ivtd., 
electrical  contractors  and  hou.se  furnishers,  Bradford.  Mr. 
Pratt  was  the  second  son  of  the  founder  of  the  firm. 

Councillor  Pratt  was  one  of  the  founders  of  the  Bradford 
Chamber  of  Trade,  in  190:1  and  was  its  president  in  1910.  He 
was  president  of  the  West  Yorkshire  Federated  Chambers  of 
Trade  in  1911,  and  president  of  the  National  Chamber  of 
Trade  in  1918  and  1919.  He  entered  the  Bradford  Citv  Coun- 
cil in  1920.  During,  and  since,  the  war  he  served  in  many 
capacities.  He  was  a  member  of  the  Board  of  Trade  Advisory 
Committee  on  Eoad  Transport  for  the  North-Eastern  Division"; 
the  Board  of  Trade  Advi.sory  Committee  on  Merchandise 
Marks;  the  Ministry  of  Labour  Advisory  Committee  for  the 
Distributive  Trades  on  Disabled  Sailors  and  Soldiers,  and 
many  other  organisations. 

Sir  Albert  K.  Rollit.— We  regret  to  record  that  Sir  A.  K. 
Eolht  pas.sed  away  on  Saturday  last,  at  the  age  of  80  vears. 
Though  latterly  Sir  .\lbert  hail  not  been  so  prominently  as- 
sociated with  affairs  in  the  City  of  I^ndon,  he  was  in  earlier 
years  most  actively  engaged  as  a  president  of  the  Loiidon 
Chamber  of  Commerce,  and  of  the  .\ssociated  Chambers  of 
Commerce  of  the  United  Kingdom.  He  was  a  director  of  the 
National  Telephone  Co.,  Ltd..  and  figured  prominentlv  in 
the  meetings  m  the  City  which  preceded  the  taking  over  of 
that  company  by  the  Government. 

Mr.  F.  F.  T.\LBOT.— The  Railwau  Euginrer  records  the  death 
in  his  78th  year,  of  Mr.  Frank  Forrest  Talbot,  who  was  for 
many  years  Telegraph  Superintendent  of  the  Central  Ar- 
gentine Railway.  "  A  member  of  the  Institution  of  Elec- 
trical Engineers,  Mr.  Talbot  went  out  in  18&1  under  contract 
for  the  construction,  organisation  and  superintendence  of 
the  telegraph  and  signalling  of  the  Northern  Railwav  of 
Buenos  Ayres,  and  in  1868  took  a  contract  with  Braksey. 
Wythes  &  Wheelwright  for  the  construction,  installation, 
organisation  and  working  of  the  telegraph  system,  lighting. 
A-c,  of  the  Central  .\r2entine  Railway  (then  commenced 
from  Rosario  northwards),  and  with  which  the  Northern 
Railway  was  subsequently  amalgamated.  He  continued  witli 
the  Central  .Argentine  Railway  until  1905,  when  he  retired 
on  pension." 

■Will.— The  late  Dr.  J.  T.  Merz  left  £18,980  gross  and 
£18,835  net   personalty.  ^ 


NEW     COMPANIES     REQISTERED. 

Butternorth     &    Co.     (Glasgow),   Ltd.    (8,315).— Private 

company.  Regist-red  in  Edinburgh  August  1st.  Capital,  £2.500  in  £1  shares. 
To  carry  on  the  business  o(  armature  winding  and  general  repairers  o(  all 
kmds  of  electrical  apparatus,  electrical  contractors,  engineers,  ic.  The  sub- 
scribers (each  with  100  shares)  are  :— C.  J.  Butterworth.  '•  .-Vuchenmede." 
Bishopton,  electrical  engineer;  B.  J.  Graham,  21,  Gallowav  Street.  Spring- 
burn.  Glasgow,  electrical  engineer;  Mrs.  Mabel  Butterworth,'  "  Auchenmede." 
Bishopton.  The  first  directors  are  not  named.  Solicitors  :  Black,  McClure 
and    .MacD.inald.    136,    Wellington    Street,    Glasgow. 

Pyne  Manufacturing  Co.,  Ltd.  (183,570).— Private  com- 
pany. Registered  August  3rd.  Capital.  £2.000  in  £1  shares  (500  prel.).  To 
adopt  an  agreement  with  H.  D.  Pyne  and  others  for  the  acquisition  of  the 
busmess  of  an  electrical  and  general  engineer  and  manufacturer  carried  on 
at  LTtimer  Road,  Teddinglon,  Middlesex.  The  first  directors  are  :— H.  D. 
Pyne  (permanent  managing  director  and  chairman).  i\,  Winchejiden  Road. 
Teddington;  Mrs.  Edith  E.  Pyne,  41,  Winchenden  Ro,id,  Teddington.  Qualifi- 
cation, 50  shares.      Registered  office,    Latimer   Road,   Teddington.  Middlesex. 

Hartnell    Hiring  Co.,   Ltd.  (183,508).— Private  companv. 

Registered  August  1st.  Capital.  £6,000  in  4,000  10  per  cent,  participating  prel 
shaf.-s  of  £1  each  and  8,000  ordinary  shares  of  5s.  each.  To  c.nrrv  on  the 
tusiness  of  electrical  and  mechanical  engineers,  electricians,  manufacturers  of. 
and  dealers  in,  electrical  machinery,  motors,  dvnamos,  generators,  and  appara. 
tus,  &c  The  life  directors  are  .—K.  \j.  Kdirc'loueh.  S.  Park  Road,  Dewsburv 
(chairman);  \V.  D.  Oddy.  47,  Gledhow  Wood  Grove.  Leeds  (both  directors 
Wilson  Hartnell  &  Co.,  Ltd.).  Qualification.  £300.  Registered  office.  11.  New 
Station   Street.    Leeds. 

Radio     Appliances,     Ltd.     (183,571).— Private    companv. 

Registered  August  3rd.  Capital.  £1,500  m  £1  shares.  To  carrv  on  the  businss 
of  manufacturers  of,  agents  for,  and  dealers  in.  all  kinds  of  wireless  and  elec- 
trical apparatus.  &c.  The  permanent  directors  are  :— S.  M.  Tra«rs  55.  Beech- 
wood  .Avenue,  Thornton  Heath;  F.  Hart,  211.  Camden  Road,  N'.W.l.  Re- 
muneration,  £50  each  per  annum.     Registered  office,  68,  Coleman  Street.  E.C.  2. 

Plckvance,  Ltd.  (183,595).— Private  companv.  Regis- 
tered August  4th.  Capital  £5,000,  in  £1  shares  (3,000  ord.  and  2.000  pref.). 
To  acquire  the  business  carried  on  by  W.  H.  Pickvanc«.  at  41a.  Regent 
Street.  Wrexham,  and  lo  carrv  on  the  business  of  electrical  engineering  in  all 
its  branches.  The  first  directors  are  :  \V.  G.  Pickvance,  61,  Ruabon  Road. 
Wrexham,  engineer  (chairman);  Mrs.  M.  Pickvance.  61,  Ruabon  Road.  Wrex- 
ham. W.  G.  Pickvance  is  permanent  managing  director  subject  to  holding 
£^00  ord.  shares,  with  not  more  than  £550  per  annum  as  remuneration  tl^- 
gether  with  SO  per  cent,  of  the  available  profits  in  excess  of  10  per  cent,  divi- 
dend paid  on  the  ord.  shares.  Solicitor  :  W.  B.  Esam.  29.  Bank  Street, 
Sheffield. 

Almondsburv    and    District     Electric    Supply    Co.,^    Ltd. 

(183.582).— Private  company.  Registered  August  4th,  Capiul.  £3.000  in  £1 
shares.  To  carry  on  at  .\lmondsbury.  GIos..  and  elsewhere,  the  business  of 
an  electric  light  and  supply  companv'  The  permanent  directors  are  :— W.  H. 
Goodenough.  62,  Hampton  Road,  Redland,  Bristol;  C.  J.  T,  Tanner,  27. 
Ravenswood  Road.  Redland,  Bristol.  Qualification.  £25.  Remuneration  as 
li\<-d   by  the  company.     Registered  office  :   62.   Hampton  Road.  Redland.  Bristol. 

Hull    Wireless    Co.,    Ltd.    (183.624).- Private   companv. 

Registered  August  8th.  Capital  £500,  in  £1  shares.  To  carry  on  the  busi- 
ness of  manufacturers  of,  agents  for,  and  dealers  in  instruments,  apparatus, 
and  Bccessoriee  used  in  connection  with  radro  or  wireless  telegraphy  and 
telephony.  &c.  The  firal  directors  are :— Mn.  F.  H.  Jones.  Ml.  Beverlet 
Ro«d.  Hull  (perman»nl  director  and  chairman);  R.  H.  Moselev.  48.  Havtiocic 
Cresceni,  Bridlington.   E    Vorka.     Registered  office  :  6.  Wright  Street.   Hull. 
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George  F.  Sugden  &  Co.,  LM.  (183,688).— Private  com- 
pany. K°gislered  August  4lh.  Capital  £5,000,  in  £1  shares.  To  carry  on 
The  business  o(  electrical  engineers,  telegraphy,  .elephony,  radto-telegraphy  and 
radio-telephonv,  boiler,  mechanical,  motor,  motor  transport,  agricultural,  civil, 
constructional;  metallurgical,  marine,  naval;  aircraft,  armour  and  delence 
engineers,  &c.  The  lile  directors  are  :— P.  b.  Brook  (chairmati),  13  Curzon 
Park,  Chester  (director  of  Brook,  Hirst  &  Co.,  Ltd.);  G.  1-.  Sugden,  iS,  Queen 
Street.  Chester  (director  of  \audre,,  Ltd.);  J.  T.  de  Sevfried.  86,  Watergate 
Flags,  Chester.  The  above  directors  may  appoint  t>vo  of  their  number  to 
be  managing  directors,  with  not  more  than  £¥M  each  per  annum  as  remunera- 
tion."  Qualification  £300.  Remuneration  (except  managing  directors)  as  fixed 
by  the  company.  Secretary:  G.  F.  Sugden.  Registered  ofhce  :  9,  Albert 
Square,    .Manchester. 

Knighton   Electric    Supply    Co.,   Ltd.   (183,594).— Private 

compan,"  Registered  August  4.h.  Capital  £6,000,  in  £1  shares.  io  carry 
nn  ihe' business  of  an  electric  light  and  power  supply  company,  ic,  Ihe 
permanent  directors  are  :-H.  J.  Clee,  1  Broad  Street,  Knighton,  Radnor- 
shire; H.  J.  Brokensha,  Red  Lion  Hotel,  Knighton,  Radnorshire;  Dr.  J  A.  > . 
GriffihV  Wvlcwm  House,  Knighton,  Radnorshire;  G.  M.  Perkins.  0,  High 
Str«.kn  eh  on,  Radnorshire;  J.  Atkins.  1.  Thames  Avenue,  Windsor  Berks. 
Qualification  tm.     Secrel.iry  :   P.  Parker.     Registered   office  :   6,   broad   Street, 

"scoUish  Wireless  Telephone  Supplies,  Ltd.  (12,320).— Pri- 
vate company.  Registered  August  3rd.  Capital  *1.;^  ■"  fl  ?J,"",|a,ions 
manufacture,  buy,  and  sell  apparatus,  apper.aining  to  wireless  ■^^^•^1^^"°"» 
(telephonic  or  telegraphic),  &c.  The  hrsl  directors  are  -h.^.  ^^  °^^'='  '- 
Forest  Avenue,  Aberdeen,  electrician;  A.  Brockie,  .9,  Salisbury  P  ace,  Aber 
Seen"  manager';  J.  Johnston,  49,  Hamilton  Place,  Aberdeen,  advocate.  Regis- 
tered office:    62,   Crown    Street,    Aberdeen. 

W.  &  J.  Jamieson,  Ltd.  (12,325).— Private  company.     Re- 

gist^^iTn  Edinburgh  August  5th.  Capital  £1,000.  in  f  l/efectrical "en^inLr^s" 
fhe  business  of  scientific  instrument  makers,  mode  and  electrical  '"g-"^"^' 
&c.  The  subscribers  (each  with  one  share)  "^^  ^-J;..  ,^""f^"'  ^f '  68  ™ham- 
Street,  W.  Glasgow,  scientific  mstrument  nlaker ;  \\  i  Ham  Cra  g  68,  Sham 
rock  Street,  W.  Glasgow,  scientific  instrument  m.,kej^,  K-  i?^;'^>' ^*.'  "^^ 
hurn   Place    Glasgow,  clerk.     The  first  directors  .ire  .     j.  jam  j;^     ,        -  b 

and  R.Harlev-  Solicitors  :  D.  &  J.  Hill.  Registered  by  J.  Kankin,  138, 
West    Regent    Street,    Glasgow.  /iqqrqcA 

South  Wales  Wireless  Instaation  Co     Ltd.  (183,686)  ._ 

Private  company^  Registered^ .August  10...  ^^^It^^J^fl^^,,.^. 
carry  on  business  -?  •">''J»^^  j^y.^^'^;, '"-B.ackwood,  Men.;  A.  W.  Jesseman, 
k  Ujp^r  Belg°;VeRoad  Brisuo?;  G.  iSell.  53,  Commercial  Street  Newport, 
Min  -^  M  Twist,  31,  Somerset  Road.  Newport,  iMon. ;  J.  ].  D;^""-.  "• 
Mon  ,  n.  '"•  'j.'J'^'^,  ,  .,,,  52  York  Place,  Newport,  Men.  Qualifica- 
|^rim"'ic;j.l""^^V.^H\Yn:;.''Regisl'er.^   office:   ^8,   West    Bute  Street, 

'"Exceloid  CO     Ltd.   (1^3,58-0.-Pnvate  com^^^^ 

':;r°"%W:n)-  r  ^ine  V  Kelvinside.'  Derlyshif;  Lane.  Stretford. 
^^'';rfica,iA^^Ren,une/aUon  a,  fixed  by   the^  Secretary:  C.  D. 

Harrison.     Registered    ofnce :    J4,    turiey   jitcct,    ^i"^    r 
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COMPANIES. 

D.P.  Battery  Co.,.  Ltd.  (4^.084)  -Return  dat.tljul^20tli 

iqM        Caoilal   £1011,000.    in    £1      shares.     All    shares   t.iKen    up,    »-o,vw  y 
mioO  considered    as  paid.     Mortgages  and   charges:   Ml. 

Chamberlain  &  Hookham,  Ltd.    (59,920).-Return  dated 

Jun^'j3T,ml;°3P^.-.«0«,:^.^-n^l«^^^ 
rnd'>29CeTt-|"3.5?ronTd'ered"a"   p:,id    on''lo,<XK,    ord"  and    702    prel. 

•'TundVllU'&'c't'- Electric  Tramway.  Ltd.  (79  054) - 

Return    dated    February    f^'}^\,^.X;:^J^:'tt^,.Z^^^^^  of 

K:.^"^h,%l^bl^^^d.lfrL7£?  'friend   :.,9^Usha£o,^^ 

'^r^!:ll,tu:'y'-Z:t  t:^V,^'t^^   j.^d.-^Mo^t^gag-   and   Charges: 

'"""penarth   Electric    Lighting    Co..   Ltd.    (52,912)-R^turn 

dateVjune^nd.  ip.  ^^^'^,^f^X  ''^2^  ^"^^l' ^■^'^T^^ 
f^  lit.    rl.Sii''or'!l.:•fnd°1•^'prs'h:^re^,!'  ««  pre..    "Mortgages   and 

"SaporTElectric  Tramways,  Ltd.-Sir  William  Plender 

ot  5  London  Wall  Buildings.  E.C..  was  appointed  receiver  and  m.inager  b> 
Order   of    Court   dated    August   3rd,   1922.  .      .        „        •       i  I 

ElectroMetallurgical    Extractions,     Ltd.— Particulars    ot 

Eicuru  niciaiiuiK'v-"  ,  ,.,     .|,3rced    on    the    company  s 

£10.000  debentures  authorised  July  "  h  KT.-,  '"^ye"  uncalled  capital, 
undertaking     and    property,     present    and    lulurt,     inrluoing     uni  v 

"T  °Patricr"Ltd.-Mortf?age  dated   ^^}y2^^^'\}^^'J°^ 

«cur.  all  moneys  due,  or  to  become  due.  from  .""'PI"?  '°  '-?"''r,,,ii;"' 
aiy  .■«)  Midland  Bank,  charged  on  certain  land  at  Swinnow  in  Bramley, 
Leeds. 


CITY    NOTES. 

llie   annual   general    meeting    was   held 
Marconi's         on    Tuesday    at    the    Connaueht    Rooms, 
Wireless  Tele-     Kingsway,    Senatore   G.    Marconi    in    the 
graph    Co.,   Ltd.   chair.      In  propoBJng  the  adoption  of  the 
*  report  the  chairman  said  the  past  year  had 

been  one  of  unprecedented  diflSculty.  not  only  for  them- 
selves, but  for  their  many  as.sociatod  companies.  He 
was  fi'lad  to  say  that  this  year  a  inanifeHt  improvement  had 
already  shown  itself  in  manv  dirootionH.  wlii'h  fiave  consider- 
able encouragement  regarding  the  future.  The  net  profit  for 
the  year.  f27.5.361,  was  eomewhat  less  than  a  year  ago,  but. 
feeling  that  the  outlook  was  distincfly  brighter,  the  directors 
felt  justified   in   declaring    the    J-anie    dividend,     which     left 


j£6G6,850  to  carry  forward  to  the  credit  of  the  profit  and  loss 
account.     Whilst  they  could  not  pretend  to  feel  satisfied  with 
the  results  of  last  year,  they  nevertheless  felt  that  they  iiad 
come  through  a  year  ot  almost  unprecedented  dejiressiou  with 
a  result  better  than  many  of  them  had  dared  to  liope.     Since 
the  last  meeting  the  company  liad  built  new  wireless  stations 
at  Ongar,  Essex,  which  were    serving    for    the    conduct    of 
their  foreign  telegraph  business.  They  had  also  opened  Radio 
House,   in   the   City,    which  was  now    their  head   tele:iraph 
station,  from  which  all  their  wireless  telegrams  were  iraus- 
luitted    and  received.       Dealing   with  the  company's   claims 
against   various   Government   departments   for   infringements 
of  their  patents,  the  chairman  said  that  after  they  obtained 
judgment   in  their   favour  against   the   -\diiiiralty    in    respect 
of   the  Lodge  patent  the   matter   was  referred   to  the   Royal 
Commission  on  Awards  to  Inventors  to  assess  the  amount  of 
the    compensation.     Unfortunately,    however,    after   the    case 
had  been  heard  some  days  the  Admiralty  put  forward  a  claim 
to  review  the  royalties    which    had    already    been    paid    in 
respect  of  apparatus  supplied.       As  they  could  not  assent  to 
the  Commission's  dealing  with   their  claim  in  that  manner, 
and  acting  under  the  advice  of  counsel,  they  had  taken  steps 
to  have  the  submission  to  the  Royal  Commission  revoked,  so 
that  the  settlement  of  the  claim  must  be  somewhat  further 
delayed.    As  regarded  the  Post  Office,  thsy  were  still  holding 
up  the  Petition  of  Right    in    anticipatjon    ot    an    amicable 
settlement.    In  recent   weeks,   at  an  interview   between  the 
Postmaster-General    and    some  of   the   directors,  a   conversa- 
tion of  a  very  encouraging  nature  took  place,  which  caused 
them  to  hope  to  be  able  to  come  promptly  to  an  agreement 
of    a    comprehensive    character.      They    had    not    yet    been 
favoured   with  the  promised  communication,   and  could  only 
assume  that  there  must  be  some  good  reasons  for  the  delay. 
It  was  sincerely  to  be  hoped  that  the  Post  Office  might  now 
act  promptly,  for  in   consequence  of  indecision   monr.'r,   after 
month  and  year  after  year  in  re.spect  of  matters    ot    great 
importance   this  country   had   been  sadly  left   behind   in  the 
erection  of  high-power  stations.    Referring  to  Imperial  wire- 
less stations  and  the  decision  of  the  Government  to  establish 
direct  commercial  communications  with   India.   South  Africa 
and  Austraha.  Senatore  Marconi  recalled  the  action  which  had 
recently  been   taken   by  the   Commonwealth   Government   of 
.Australia  in  arranging  for  a  comprehensive  scheme  of  wire- 
less development,   the  main   feature  of  which,   he  said,  was 
the   establishment   of  a  direct   commercial   service     between 
Great   Britain  and   Australia.       The   Austrahan  Government 
had  entered  into  an  agreement  with  the  Amalgamated  Wire- 
less  (Australia),    Ltd.,    a  company    which   had    an  exclusive 
licence  of  all  the  patents  of  the  Marconi  and  associated  com- 
panies, and  in  which  they  held    a    substantial    interest,     by 
which   they   undertook    to    establish     direct    communication 
between  Australia  and   Great  Britain  on  the  one  hand,  and 
Canada  on  the  other,  and  it  took  over  all  the  existing  wire- 
less services,  to  re-organise   and   develop  them  and  estabhsh 
the  entire  wireless  industry  of  the  Commonwealth  on  a  pro- 
gressive   commercial    basis.    The  Marconi    Co.    was  entering 
into  a  contract  with  the  Australian  company  to  erect  a  station 
in  Australia  of  ],000-kW  power,  and  they  prqjio.sed,   subject 
to  the  licence   being   granted,  to  erect   a  similar  station   in 
this  country.     Referring,  in   conclusion,   to  broadcasting,   the 
chairman  said  that  a  broadcasting  company  was  in  the  course 
of    formation,    which    would    erect    some    eight    stations    lu 
different  parts,  whose  radius  would  cover  the  whole  country. 
■Phey  were  taking  part  with  all  other  manufiicturers  in   the 
company,  the  sole  object  of  which  would  be  to  broadcast  the 
progranames    consisting     of     concerts,     educational     matter, 
general  information,   and,   in   fact,  anything  and  everything 
of  general  interest  which  from  time  to  time  the  Post  Office 
regulations  permitted.     Receiving  sets  were   being   placed  on 
the  market   which   would  enable   everybody  at  a   .small  co.st 
to  receive  tho.se  transmissions.    Those  instruments  would  be 
scientifically   con,structed   and   thoroughly' reliable,  and  men, 
women  and  children  utterly  devoid  of  any  wireless  knowdedge 
w-hatsoever  woulil  be  able  to  handle  them  with  ease.      They 
were   confident   that   such  receiving  apparatus     ^vouId     soon 
prove  as  popular  in  this  country  as  it  had  proved  in  AnT^rica, 
and  it  might  well  be  that  ere  long  here,  as  there,  it  would  be 
regarded  in  every  household  as  an  article  of  necessity.     They 
contemplated   a  Very  considerable    revenue    from     the    new 
industry,  which  should  provide  remunerative  employment  for 
some  tens  of  thousands  of  men   and  women  _ who  had  been 
so  long  suffering  from  the  severe  depression  in  trade.       The 
one  danger    with     which    the    industry    was    rnenaced,   that 
arising  from  the  depreciation  of  foreign  currencies,  had  been 
boldly  met  and  disposed  of  by  the  Postmaster-General.    The 
nature  of  the    business    was    such    that    the    directors    had 
decided   upon   the  policy  of  granting   manufacturing   licences 
to  several  firms  of  repute  upon  terms  not  insignificant,   but 
nevertheless  reasonable,  having  regard  to  the  value  of  their 
patents.        Therefore,    liesides    the    "  Marconiphone."    which 
they   might   reasonably  expect   might   be     most     generally  in 
favour,   there  would   be   numerous  other   types  of   receiving 
apparatus  produced  under  licence  from  the   Marconi  Co. 

Mr.  Godfrey  C.  Isaacs,  in  seconding  the  motion,  remarked 
that,  up  to  the  present,  the  company  had  lieen  nlmofrt  en- 
tirely dependent  for  its  business  upon  foreign  governments. 
'They  had  never  had  the  million  to  deal  with,  but  with  broad- 
casting they  had  a  public  with  whom  they  expected  to  do  a 
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very  big  business.  There  was  also  now  opening  iiu  a  very 
excellent  prospect  of  very  considerable  business  in  all  parts 
of  the  world  with  private  customer.s  in  wireless  telephones. 
Those'  new  enterprises  should  beiiclit,  not  only  the  Marcouj 
Co.,  but  the  various  associated  corupanies  in  wbich  they  held 
shares. 

The  repoi-t  was  adopted. 

The  Electro-Trust  Co..  i,(  Berlin,   which 
German  is  a  linancial  undertaking  associated  with 

Companies.        the  A. E.G.    and    the   Siemens     group,    re- 
ports   net    profits    of    GtCi,UOO    marks    for 
19H--i2,   as    compared   with    651,000    marks    in    the   previous 
year.    The  rate  of  distribution  is  6J  per  cent.,  as  in  1920-21. 

The  report  of  Brown,  Boveri  &  Co.,  of  Mannheim,  stat<^s 
that  the  demand  was  exceptionally  brisk  in  19'21-2"2.  After 
writing  off  2,500,000  marks  for  depreciation  the  accounts 
show  net  profits  of  16,204,000  marks,  and  the  dividend  rises 
from  10  per  cent,  in  1920-21  to  15  per  cent,  last  year.  It  has 
been  decided  to  increase  the  ordinary  share  capital  by 
25,000.000  marks  to  175,000,000  marks.  The  report  expresses 
the  hoi3e  of  participation  in  the  forthcoming  orders  for  loco- 
motives for  the  Bavarian  State  Railways. 

The  Isaria  Meter  Works  Co.,  of  Munich,  which  belongs  to 
the  Brown-Boveri  group,  reports  net  profits  of  13,828,000 
marks  for  1921-21.  as  against  7,897,000  marks  in  the  preced- 
ing year.  The  former  figures  have  been  arrived  at  after  de- 
ducting 1,861,000  marks  for  depreciation  and  placing 
1.169.000  marks  to  a  works'  maintenance  fund.  It  is  pro- 
posed to  pay  a  dividend  and  bonus  at  the  rate  of  40  per  cent., 
as  against  15  per  cent,  in  1920-21. 

Elettricita   AUa   Italia    (capital  48,000,000 

Italian  lire). — In  the  past   year   the   company  has 

Companies.        fully    exploited    its    distribution    network. 

The  accounts  closed  with  a  net  balance  of 

4. .550.000  lire,    which  allowed  of   the  distribution  of  a  dividend 

of  8  per  cent. 

Socicta  IdrocUttrica  Picmonte  (capital  40,000,000  lire). — 
The  report  of  the  council  showed  that  the  company  had 
.steadily  fulfilled  its  programme  in  the  supply  of  half  a  milliard 
of  kWh.  The  company  had  taken  over  the  direct  working 
of  the  Montjovet  station.  The  accounts  realised  an  available 
balance  of  3,725,044  lire,  with  a  distribution  of  8  per  cent, 
on  the  shares. 

Socicta  Anonirtm  Officine  di  Energia  Elettrica  di  Novara 
(capital  7,500,000  lire).— -The  balance  on  December  31st,  1921. 
was  102,000  lire,  which  allowed  of  a  dividend  of  10..50  Hre  on 
each  l.iiO-lire  .share. 

Socicta  ]'aresina  per  Impress  Elettriche  (capital  12,325,000 
lire).— The  company  had  been  able  to  secure  a  considerable 
supply  of  current  from  Switzerland ;  the  obligation  to  fur- 
nish current  to  the  Porto  Ceresio  railway  will  shortly  ter- 
minate. The  balance  allowed  of  the  distribution  of  5  lire  per 
85-lire  share. 

Societa  Elettrica  Milam  (capital  10,000.000  lire).— The  bal- 
ance of  331,000  lire  allowed  of  the  distribution  of  4  per  cent., 
dating  from  July  1st,  1922. 

Societa  Anonima  per  Distribuzione  di  Energia  Elettrica  Ing. 
Banfi  (capital  1,80(MKX»  lire). — The  accounts  closed  with  an 
available  balance  of  536.754  hre,  allowing  of  a  dividend  of  25 
lire  on  each  100-lire  share. 

Socicta  Pavese  di  Elettricita  A.  Volta  (capital  700,000  lire). 
—The  balance  available  for  dividend,  amounting  to  195,773 
lire,  permitted  of  7.65  lire  on  shares  to  bearer  and  9.15  lire 
on  named  shares. 

Socicta  Anonima  dt  Elettricita  del  Ticino  (capital  700,000 
lire). — ITie  year  closed  with  a  balance  of  194,229  lire,  from 
which  a  distribution  of  15.30  and  18.24  lire  to  shares  to  bearer 
and   named  shares  respectively   w^as  authorised. 

Societa  Elettrica  Saronncse  (capital  oOO.OOO  lire).— The  work- 
ing year  1921  realised  a  profit  of  117,913  lire,  allowing  of  a 
lividend  of  10  Lire  per  share. 

Socicta  Elettrica  Inierprocinciale  (capital  10,500,000  lire). 
—The  accounts  showed  a  net  balance  of  685,000  lire,  w'hich 
permitted  the  distribution  of  6  per  cent,  dividend. 

Societa  Friulana  di  ElcttricitiL  (capital  3,500,000  lire).— Tlie 
not  balance  with  which  the  working  closed  permitted  the 
distribution  of  a  dividend  of  23.75  lire  per  share. 

Idrorlettnca  Ligurc  Mcridionale  (capital  550, (XK)  lire).— The 
account!  showed  an  available  balance  of  96.676  lire,  from 
vxhich     a   distribution  of   20  lire   per  share   was  made. 

Societa  Ligure  de  Elettricita  (capital  250,000  lire).— Tlie  ex- 
ccpsive  drought  had  exceptional  consequences  for  the  working 
during  1921,  having  caused  the  exiiaustion  of  the  company's 
storage  re.servoirs.  Notwithstanding  this,  a  profit  of  41,116 
lire  was  earned,  from  which  a  dividend  of  7  lire  per  share  was 
distributed. 

The  following  increases  of  capital  have  been  made  :  — 
Unione  Tarantina  Elettrogas  C.  Cacise  e  C.  di  Taranto.  from 
1,600.0'JO  to  2JX)0.0O0  lir,- ;  Societa  For/.'  Idroelettriche  Abruz- 
zesi,  from  1,5(X1,(,HK»  to  3,0LK.).(XH1  lire;  Society  Elettrica  Alto 
Cremonese,  from  800,000  to  l.(i(K),()0(»  liiv;  SocietA  Anonima 
De  Rossi  e  C.  Imprese  Elettriche  Idrauliche  di  Nocera  lu- 
feriore  from  2i5,tK«)  to  ],(.KX1.(KK)  lire;  and  Impresa  Elettrica 
Pnravicini.   from   47,000  to   600.(X)0  lire. 

The  Societa  Anonima  Elettricita  Toscana  is  distributing 
•■^O  lire  per  share  dividend,  as  the  result  of  the  working  >ear 
1921  :  it  has  enlarged  its  network  and  taken  over  tli(>  lighting 
of  the   whnle  of  the  eitv  of   Pi.sa.   wliere   it    is  located. 


The  Societa  Boracijera.  de  Lardarello  has  realised  on  the 
working  of  1921  a  net  balance  of  855,781  lire,  out  of  wbich 
10  lire  per  share  is  to  be  distributed. 

Dividends  of  7  per  cent,  are  distributed  by  both  the  Socicta 
Marcliiyiana  per  Imprese  Elettriche,  of  Trieste,  and  tne 
Societa  Imprese  Elettriche,  of  Macerata ;  as  also  by  the 
Societa  lesini  di  Elettricita,  of  lesi. 

Closing  with  the  substantial  balance  of  1,128,397  lire  for 
the  year  1921,  the  Societa  Elettrica  delV  Italia  Cenlrale 
(Rome),  whose  capital  is  12,000,000  lire,  has  distributed  a 
dividend  of  8  lire  per  .xhare.  (Jn  the  other  hand,  the  Socicta 
Generate  per  la  Illuminazione  (Naples)  has  sanctioned  a  divi- 
dend of  11.25  lire  on  a  capital  of  10,200,000  lire,  on  the 
strength  of  a  net  balance  of  only  8(J9,944  lire. 

Dividends  of  7  per  cent,  have  been  fixed  in  the  cases  of  the 
three  following  companies: — Elettrica  del  Mezzogiomn 
d'  Italia,  Elettrica  lirindisina,  and  Messines  per  Imprete 
Elettriche,  the  ordinary  .shares  of  the  last-named  receiving 
8  per  cent. ;  the  same  amount  wa.s  also  sanctioned  in  the 
case  of  the   Elettrica  Peloritana,   of  Messina. 

The  Compagnic  Continentale  Edison,  of 
Paris,  reports  that  the  results  achieved  m 
French  1921  were  much  more  favourable  than  those 

Companies.  of  the  preceding  year,  and  the  under- 
takings in  which  the  company  is  interested 
began  to  emerge  from  the  period  of  depression.  The  net 
profits  amount  to  4.39,000  fr.,  and  the  dividend  is  at  the  gross 
rate  of  25  fr,   per  share. 

The  Societe  des  Ateliers  de  Constructioyis  Electriques  de 
Lyon  et  du  Dauphine  states  that  the  scarcity  of  orders  in 
1921  brought  about  ruinous  competition  and  a  great  fall  in 
sale  prices.  Referring  to  the  expansion  in  hydro-electric 
works  and  steam  generating  stations,  which  is  to  take  place 
between  the  present  time  and  1926,  the  report  states  that  the 
company  is  well  equipped  for  participating  in  this  develop- 
ment. The  net  profits  and  balance  forward  amounting  to 
415,000  fr.,  has  been  carried  forward. 

The  report  of  L' Appareillage  Electro-Industriel  {Petrier, 
Tissot  et  liayband)  of  Lyons,  states  that  although  the  results 
obtained  in  1921  were  inferior  to  those  of  the  preceding  year. 
they  were  still  satisfactory  having  regard  to  the  industrial 
and  commercial  crisis.  In  order  to  remedy  the  reduction  in 
the  volume  of  the  turnover  the  directors  had  endeavoured  to 
extend  the  scope  of  activity  by  establishing  new  depots  and 
agencies,  and  by  increasing  the  number  of  representatives 
and  workers,  both  in  Prance  and  abroad,  so  as  to  provide 
new  markets,  both  for  high  and  low-pressure  apparatus.  After 
having  applied  1.50,000  fr.  to  depreciation  the  net  profits  are 
returned  at  313,000  fr.,  and  the  dividend  is  at  the  rate  of 
60  fr.  gross  per  share. 

The  Compagnie  des  Produits  Chimiques  et  Electrometal- 
lurgiqne  .ilais.  Forges  et  Camargues,  reporting  on  the  past 
year,  states  that  the  economic  crisis  had  compelled  the  com- 
pany entirely  to  close  some  of  the  works,  which  are  still 
lying  idle  to-day.  The  market  for  aluminium,  which  remains 
the  principal  product  made  by  the  company,  experienced  a 
slight  recovery  during  the  concluding  month  of  1921  as  a 
consequence  of  the  gradual  disappearance  of  the  stocks  which 
were  formed  in  war-time.  In  June  the  sales  in  France 
were  being  maintained  at  a  higher  level  than  in  1913. 
which  was  the  last  normal  vear.  The  net  profits  in  1921  were 
66,000  fr.  If  the  results  did  not  pemiit  of  the  payment  of 
anv  dividend  the  report  states  that  the  company  nevertheless 
paid  over  5,500.000  fr.  in  taxes  to  the  State. 

The  Societe  de  Forges  et  Ateliers  de  Constructions  Elec- 
triques de  Jeumont.  after  referring  to  the  financial  interests 
held  in  the  Ateliers  de  Constructions  Electriques  de  Charleroi 
and  in  other  undertakings,  .states  that  the  company's  own 
works  were  well  occupied  in  1921,  and  the  value  of  the  turn- 
over exceeded  100,(XX1,0(X)  fr.  During  the  first  months  of  11>22 
the  orders  booked,  despite  the  fall  in  sale  prices,  were  greater 
than  at  the  corresponding  jieriod  in  1921.  The  electric  rail- 
way construction  sydicate,  wliich  had  been  formed  in  con- 
nection with  the  Schneider  Co..  of  Creusot,  had  received 
orders  for  80  goods  locomotives  and  80  aufomobiles  for  the 
Paris-Orleans  Railway  Co..  one  locomotive  for  the  Pans- 
Lyons-Mediterranean  Railway,  and  .30  locomotives  for  the 
State  Railway;  and  the  company  was  now  favourably  situated 
for  the  execution  of  these  orders.  The  cable  fa<'tory  was 
well  provided  with  orders  for  cables  of  all  kinds,  and  among 
others  underground  cables  for  60.000  volts  had  lieen  manu- 
factured for  the  f'liioii  d'Electricite.  of  Paris,  .\fter  having 
made  provision  for  depreciation,  the  accounts  show  net  profits 
of  11.057,0(X)  fr.  for  1921,  tierinitting  of  the  payment  of  a  divi- 
dend at  the  gross  rate  of  25  fr.  (10  per  cent.)  per  share  on 
capital  of  80,000,000  fr. 


Stock  ExchaniJe  Notices. — The  onilennentioned  have  been 
ordered  to  l>e  officially  quoted  :  — 

Sipmens    Bros.    &    Co.— i;4<S6.000   4J    n  r    cent.    Jt-bonture    stock. 
Whitehall   Elwtric    Invrstmenls.— L.'iO'),**!   7J  per   c«nt.   cumulati*-'  prrtrt 
ence  sh:.rv.-3  of  £1  e.ich,  luUv  piiiJ.  Nos.  1  to  L.iOO.OOO;    and  £2.500.000 
6  oer  c<-iit.   first   mortgapc  lUbentuff  stock.   1940-49. 
Yorkshire   I-.liH-tric   Power.— 2fi.!Mn   or.limrv    sh,ires   of   £1  e:u-h.   fully    p.iiJ. 

No.!    «.!wi  to  1.1,990,  27«,ssi  to  »7o,9!)«.  STs.ssi  to  eTnaw,  srs.ifli 

to  378,600,  42»,2,';i  to  429,3.W,  4'>4..iri  In  4!W.S30.  .VJO  •>91  to  .W.f«l 
611.711  to  612.210,  639,281  lo  «40.41«,  674,161  lo  (i;4,(«0,  i.nd  791,231 
lo  791,430. 
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Prospectus. — Ashley  Wireless  Telephone  Co.,  LM.— There 
has  been  in  circulation  a  prospectus  offering  for  sub- 
scription an  issue  of  oO.OtX)  shares  of  .t'l  each  at  par  in  this 
company,  -which  has  been  formed  "'  to  exploit  the  commercial 
side  of  wireless  telephony,"  and  has  acquired  the  business, 
&c..  of  the  Ashley  Radio  Co..  wireless  telephone  engineers  and 
manufacturers,  of  09.  Eenshaw  Street,  Liverpool,  the  present 
proprietors  of  which  (Messrs.  W.  A.  Brooke  and  W.  A. 
McKillop)  have  joined  the  board.  The  issue  is  made  to  pro- 
vide the  necessary  capital  "to  cope  with  and  develop  the 
very  large  and  increasing  business."  The  existing  works 
being  insufficient,  new  ones  are  to  be  built,  and  by  mass  pro- 
duction the  concern  will  place  broadcasting  apparatus  before 
the  public.  It  is  stated  that  the  Ashley  Radio  Co. 
has  on  hand  orders  for  over  £65.000  worth  of  wire- 
less material,  and  that  it  possesses  "  valuable  concessions 
governing  manufacture  which  will  be  carried  out  under 
licence  ";  further,  that  it  "  will  become  "  a  member  of  the 
Bioadcasting  Co.  now  being  formed  by  other  wireless  manu- 
facturers in  this  country."  The  company  claims  to  be  "  in 
a  unique  position  in  being  one  of  the  earliest  in  the  field." 
£7,000  is  to  be  paid  for  the  business  and  assets  of  Ashley 
Radio  Co.  and  £1.000  for  goodwill.  It  is  admitted  in  the 
prospectus  that  as  the  industry  is  a  new  one  it  is  not  possible 
to  estimate  accurately  what  the  profits  of  the  company  will 
amount  to,  but  substantial  dividends  are  predicted.  The 
list  was  to  close  on  Tuesday  last.  The  investment  is,  of 
course,  one  of  a  highly  speculative  character. 

Sheerness  and  District  Electric  Power  and  Traction  Co., 
Ltd. — The  net  revenue  for  the  past  ye.ir  was  .£8.289,  after 
meeting  debenture  interest,  itc.  The  debit  balance  brought 
forward  is  turned  into  a  credit  balance  of  i'1.736,  which  is 
to  be  carried  forward. 

Clyde  Valley  Electrical  Power  Co. — Interim  dividend  for 
the  half-year  ended  June  30th  of  '2^  per  cent,  actual,  less  tax. 

Penarth  Electric  Lightinjl  Co.,  Ltd. — Dividend  7J  per 
cent.;  ±'1..503  to  reserve;  £'2.533  carried  forward. 

Banbury  and  District  Electric  Supply  Co.,  Ltd. — Dividend 
3  per  cent.,   carrying  forward  £1,116. 

Birkdale  and  District  Electric  Supply  Co.,  Ltd. — Dividend 
8  per  cent. ;  £3.500  to  reserve ;  £3,329  carried  forward. 

Waste  Heat  and  Gas  Electric  Generating  Stations,  Ltd. — 

Interim  dividend,  IJ  per  cent,  for  the  half-vear  ended  Julv, 
19-22. 


Liverpool    &    District    Lighting    Co.,    Ltd.- 

dend  of  2J  per  cent,  actual,  less  tax. 


-Interim  divi- 


STOCKS    AND    SHARE5. 


Tdesdax  Evening. 

There  has  been  a  little  stiffening  of  rates  in  the  Money 
Market.  Not  enough  to  cause  any  talk  about  the  bank  rate. 
but  sufficient  to  add  an  element  to  the  restraining  influences 
of  hohday-time  and  the  unsettled  political  outlook  abroad. 
The  mad  movements  in  the  mark  have  ceased  to  operate  as 
a  factor  of  real  disturbance.  Stock  Exchange  markets  are 
tolerably  steady,  and  the  activity  in  South  African  shares 
.serves  to  redeem  the  House  from  the  charge  of  being  wholly 
uninteresting. 

The  Home  Railway  department  shows  a  mild  degree  of 
animation,  too,  and  the  Electric  Railway  stocks  are  mostly 
harder.  Metropolitan  Consolidated  has  risen  a  little  over 
.50  xd,  and  Districts  touched  40  before  reacting  a  trifle.  Under- 
ground Electric  Railways  issues  are  all  harder.  The  new 
stock  in  the  railway  department,  who.se  advent  was  indicated 
in  this  column  three  weeks  ago,  is  taking  the  shape  of  a 
Central  London  debenture  stock.  City  &  South  London 
4i  per  cent,  debenture  and  the  similar  security  of  the  Lon- 
don Electric  Railway  are  both  quoted  at  2  premium. 

County  of  London  new  ordinary,  issued  at  22s.  6d.,  are 
higher  at  38.  3d.  premium,  and  the  6  per  cent,  preference, 
which  came  out  at  208..  are  up  to  Is.  9d.  premium.  Thq 
latter  price,  even  more  than  the  former,  shows  how  tightly 
investors  will  hold  to  a  first-tlass  industrial  stock  :  in  spite 
of  what  is  obviously  a  tempting  profit,  the  shares  are  not 
offered  with  any  degree  of  freedom,  and  2s.  premium  has 
been  paid  for  them.  Briti.sh  Thomson-Houston  new  7  per 
cent,  prefereni^e  stand  at  20s.  3d.  Bengal  Telephone  scrip 
holds  its  premium  of  3  points,  and  there  is  not  much  change 
in  the  trio  of  Indian  Electric  stocks  recently  issued.  Tlic 
Calcutta  Tramways  sevens  are  2  premium.  Indian  Electric 
tax-free  fives  keep  around  the  issue-price  of  94,  and  Madras 
.sevens,  which  came  out  at  9.5.  are  -58.  premium. 

Practically  the  only  alterations  in  the  electricity  supply 
group  other  than  tho.se  in  the  new  County  of  London,  are 
due  to  the  marking  ex-dividend  of  various  ordinary  shares. 
Charing  Crass  ordinary,  for  instance,  are  78;  so  are  West- 
minstera.  County  ordinary  remain  at  1|.  St.  James'  at  81. 
while  MetropoUtanB  at  6i  xd.  have  recovered  the  diridend  de- 
ducted laflt  pay-day. 


Edison  Swans  are  a  few  pence  easier  at  3s.  Genei-al 
Electric  ordinary  at  18s.  3d.  are  sixpence  down.  Of  the 
engineering  shares,  Babcock  &  Wilcox  gave  way  to  5i>s.  9d. 
Iron  and  coal  shares  are  mostly  heavy,  by  reason  of  'a  divi- 
dend disappointment  from  the  Powell-Duffryn  Co.  Victoria 
Falls  & -Power  ordinary  shares  at  14s.,  and  the  preference 
at  '23s.  Od.  have  not  derived  much  advantage  this  week  from 
the  Cape-inspired  activity  amongst  Kaffirs. 

The  Marconi  meeting  was  held  to-day,  Tuesday,  but  the 
price  underwent  no  immediate  change  as  a  consequence.  The 
report  came  as  a  pleasant  surpri.se,  the  figures  being  distinctly 
better  than  many  people  had  expected  would  be  the  case.  The 
price  rose  J  to  2|,  but  this  brought  in  .sellers  again,  and  it 
reverted  to  2i.  Canadian  Marconis  liave  drooped  to  half-a- 
guinea,  and  Radios  hold  their  previous  prices  of  19s.  6d.  for 
the  common.  14s.  for  the  preferred. 

Eastern  Telegraph  ordinary  is  li  lower  at  185,  and  Eastern 
Extensions  at  18i  are  2s.  6d.  down.  Globe  ordinary,  on  the 
other  hand,  rose  to  19J.  and  Westerns,  after  being  better, 
are  now  19.  holding  their  improvement  of  the  previous  week- 
.\nglo-Amcrican  Telegraphs  continue  dull,  the  preferred  and 
deferred  both  showing  small  declines. 

Mexican  matters  make  no  further  headway,  and  prices  in 
the  Utility  group  move  rather  aimlessly.  Mexican  Light  aud 
Power  common  shares,  as  an  example,  are  a  pomt  higher, 
although  the  first  mortgage  bonds  at  6oJ  are  .similarly  easier. 
."Vnglo-.Xrgentine  Tramways  .second  preference  are  firmer,  and 
Brazilian  Tractions  i  lower.  The  modest  nalture  of  th*^ 
changes  indicates  the  lack  of  interest  taken  in  this  section 
at  the  present  time.  Rubber  shares  are  lifeless,  and  there 
is  practically  nothing  doing  in  their  market. 


SHARE   LIST  OF   ELECTRICAL  COMPANIES. 

Home   Electricity  Companies. 
Dividend         Price 


Bi-oropton  Ordinary        

Charing  Cross  Ordinary 

do.        do.         do.        4*  Pref. 

Chelsea        

City  of  London     

do.       do.            6  per  cent.  Pref.... 
County  of  London  

do.  do.        6  per  cent.  Pref.... 

Kensington  Ordinary     

London  Electric 

do.         do.          6  per  cent.  Pref.... 
Metropolitan         

do.  4i  per  cent.  Pref.... 

St.  James'  and  Pall  MaU         

South  London       

South  Metropolitan  Pref 

-Westminster  Ordinary 


1920.  19'21.        1922. 


8j 
34 

Vixd 


Telegraphs  and  Telephones. 


Anglo-Am.  Tel.  Pref      ... 
do.  Def.      ... 

Chile  Telephone 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel.  Ord. 
Globe  Tel.  and  T.  Ord. ... 

do.        do.      Pref. 
Great  Northern  Tel. 

Indo-European     

Marconi       

Oriental  Telephone  Ord. 
United  R.  Plate  Tel.  ... 
West  India  and  Panama 
Western  Telegraph 


-14 

-I-  I 


HouE  Rails. 


Central  London  Ord.  Assented         ...         4  4 

Metropolitan        l4  2i 

do  District Nil  1 

Underground  Electric  Ordinary       ...  Nil  Nil 


Foreign  Traub.  &o. 
Anglo-Arg.  Trams,  First  Pref.  ...         54      124 

do.  do.        2nd  Pref Nil       64 

do.  do.       6per  cent.  Deb. ...        5         6 

Brazil  Tractions Nil     Nil 

British  Columbia  Elec.  Rly.  Pee.    ... 
do.  do.  Preferred    ... 

do.  do.  Deferred     ... 

do.  do.  Deb 

Mexico  Trams.  6  per  cent.  Bonds     ... 
do.       do.  6  per  cent.  Bonds    ... 

Mexican  Light  Common         

do.  Pref 

do.  1st  Bonds        


84 

3tJ 


B  98/- 
8  124/- 
4i        4i 


654 


Manttpactubing  Companieb. 


Babcock  A  Wilcox         

British  Aluminium  Ord. 

British  Insulated  Ord 

Callenders 

64  Pref 

Crompton  Ord 

Edison-Swan  

do.       do.    5  per  cent.  Deb. 

Electric  Construction    

English  Electric 

do.  do.      Pref 

Gen.  Elec.  Pref 

do.        Ord 

Henley         

do.      44  Pref 

India-Ruhber        

Mot.-Vickers  Pref 

Siemens  Ord 

Teleiraph  Con 


21J 
18/3 
2A 


li 
17/6 
18/9 


*  DtvldondB  paid  free  of  Income  Tax, 
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FALSE  MARKING  AND  DESCRIPTION  OF  GOODS  WITH  SPECIAL  REFERENCE  TO  ORIGIN. 


By    THEODORE    RICH. 


Part  III.— Some 

Before  wt-  ran  deal  with  tlie  law  (in  tin-  .subject  of  false 
trade  descriptions  it  is  desirable  to  point  out  some  of 
the  things  which  took  place  before  the  war,  and  which 
will  undoubtedly  to  a  greater  or  lesser  extent  take  place 
in  the  future.  The  question  is  nut  merely  that  of  mark- 
ing but  of  arranging  such  surroundings  so  that  the 
average  purchaser  of  reasonable  intelligence  will  assume 
that  the  goods  are  what,  to  the  knowledge  of  the  manu- 
facturer, merchant,  wholesaler  or  retailer,  they  are  not. 

There  are  a  number  of  ways  in  which  a  de  facto  false 
trade  description  can  be  given  to  goods,  but  the  question 
is  whether  it  is  false  within  the  meaning  of  the  Mer- 
chandise Marks  Act  or  under  the  common  law.  As  an 
example,  a  trader  of  alien  origin  paints  his  shop  front 
green,  calls  himself  some  such  name  as  the  Sligo  Linen 
Company,  surrounds  his  window  with  shamrocks,  and 
displays  in  his  window  and  sells  cotton  handkerchiefs 
from  Manchester  or  Germany.  In  such  cases  the  intent 
to  deceive  is  obvious,  but  under  our  law  "  it, is  no  part 
of  the  duty  of  the  Court  to  enforce  the  observance  of 
the  dictates  of  morality,"  and  the  question  is  whether 
an  action  can  be  taken  in  such  cases. 

Deceptive  Business  N,4mes. 

According  to  evidence  given  before  the  IDiiO  ('dm- 
mittee  inquiry  (Kef.  No.  1,142)  "  Tliere  is  a  firm 
trading  under  the  name  of  an  Irish  county.  They  have 
a  number  of  shops  in  this  country  as  well  as  in  Ireland, 
and  you  might  visit  their  shops  every  day  in  the  year, 
and  I  doubt  if  you  would  find  Irish  goods  in  any  one 
of  them."  "  We  consider  it  is  a  very  weak  point  of 
the  law  to  permit  such  a  thing." 

Under  the  law  there  is  nothing  to  prevent  men  who 
are,  apart  from  easily  obtainable  naturalisation  papers, 
'•  alien  to  the  core,"  from  trading  as  a  limited  company 
or  a-  private  firm,  provided  it  is  registered  under  any 
name,  however  patriotic.  This  is  done  every  day.  A 
case  came  into  Court  some  years  ago  where  an  English 
typewriter  girl  had  been  asked  to  pick  out  a  combination 
of  suitable  Anglo-Saxon  names,  and  this  was,  accord- 
ing to  law,  registered  as  a  title  for  a  limited  company, 
nobody  of  any  of  the  names  having  anything  to  do  with 
the  business. 

One  is  entitled  to  assume  that  the  normal  trauxactiiuis 
of  firms  who  adopt  such  artifices  will  lie  tinged  with 
fraud  and  trickery,  the  use  of  such  names  being  obvi- 
ously intended  to  deceive  the  public  regarding  the 
maker  or  origin  of  the  goods  sold.  This  sort  of  thing 
is  called  smart  business  among  those  to  whom  old- 
fashioned  honesty  is  looked  upon  as  synonymous  with 
stupidity. 

Deceptive   Bhands. 

Not  only  can  a  trader  adopt  for  himself  any  name 
he  likes  in  order  to  deceive  the  public,  but  he  can  brand 
the  goods  he  sells  how  he  pleases  to  give  the  public  a 
false  impression,  provided  he  does  not  imitate  the  name 
of  another  firm  so  closely  as  to  get  within  the  reacli 
of  the  law. 

In  1904,  in  a  certain  case,  the  defendants,  wine  mer- 
chants, had  adopted  a  Scottish  trade  name  for  some 
whisky  they  were  selling.  There  was  no  concern  of  tliat 
name  manufacturing  for  them,  and  the  successors  of  a 
firm  of  the  adopted  name  objected.  Doubtless  to  many 
whisky  drinkers  the  new  name  would  be  more  attrai'tive 
than  the  original. 

Lord  Justice  Vaughan  WillianLs  saiil  :  "I  have  not 
the  slightest  sympathy  with  the  defendants  or  with  their 
mode  of  conducting  business,  and  I  am  very  sorry  myself 
that,  according  to  the  law  of  this  country,  you  can  for 
trade  purposes  adopt  a  name  which  is  not  yours."  He 
said  the  defendants   had    adopted    a  picturesque  natne 


Pre-War  Practices. 

because  they  hoped  that  customers  would  draw  favour- 
able inferences  with  respect  to  the  wares  they  sold. 

Complaints  have  ueen  made  from  time  to  time  that 
concerns  whose  polic}-  has  been  controlled  by  foreign 
directors  or  their  nominees  have  put  up  works  in  this 
country  and  then  sold  material  quantities  of  foreign 
goods  not  marked  with  place  of  origin,  soinetimex 
marked  with  trade  marks  registered  by  the  superficiallj' 
British  house  aided  by  the  use  of  catalogues,  advertise- 
ments, and  letter  paper  marked  "  Works  So-and-So." 

For  instance,  before  the  war  when  the  policy  of 
a  certain  electrical  manufacturing  company  wa.s  practi- 
cally controlled  by  men  of  German  origin,  a  number  of 
illustrated  catalogues  were  sent  out  not  merely  to  the 
home  market,  but  also  to  Colonial  mai'kets  marked 
"  Works  So-and-So  "  (an  English  town);  the  catalogues 
did  not  include  the  names  of  tiie  German  towns,  where  a 
material  projjortion  of  the  work  was  done. 

"  OuK  Works." 

Before  the  war  another  concern  sent  out  circulars 
marked  in  prominent  letters  some  such  words  as  British 
Association  cable,  works  so-and-so ;  empty  drums  to  be 
returned  to  "  our  works."  Samples  were  sent  out  with 
labels  marked  in  a  similar  manner.  The  average  buyer 
was  not  in  a  position  to  know  that  the  cable  was  of 
German  make. 

Another  concern,  which  was  taken  over  by  the  Public 
Trustee  during  the  war  and  was  largely  controlled  by 
a  German  firm,  sold  certain  machines  before  they 
started  making  them  in  England;  when  the  machines 
were  delivered  they  had  on  them  a  small  label,  "  Made 
at  our  branch  factory  in  Hanover."  People  do  not 
always  see  what  they  are  going  to  buy;  the  name  of  the 
company  was  obviously  chosen  to  deceive,  and  even  the 
label  was  deceptive:  it  was  claiming  that  the  tail  was 
wagging  the  dog,  the  parent  house  being  in  Germany. 

Before  the  war  very  large  quantities  of  Gernnxn  elec- 
trical fittings  and  accessories  of  English  pattern  were 
sold  in  this  country  with  no  mark  of  origin,  quantities 
being  sold  through  small  retailers.  Examination  of 
German  war  store  depots  in  the  North  of  France  showed 
tliat  quantities  of  German-made  electrical  accessories  of 
Knglish  and  French  pattern,  which  could  not  be  for- 
warded to  their  original  destinations,  were  sent  forward 
for  use  by  the  German  troops,  many  of  them  being  fitted 
with  zinc  or  galvanised  iron  metal  work.  At  one  time 
it  was  not  unusual  for  some  contractors  to  buy  German 
sw  itches  and  fit  them  on  to  British  .switchboards  for  sale 
at  home  iind  aliroad.  Before  tlie  advent  of  the  metallic 
filament  lamp,  large  quantities  of  carbon  lamps  made  in 
Holland  were  sold  under  the  name  of  the  "  London 
lamp." 

In  the  1890  inquiry  complaints  were  made  of  the  busi- 
ness in  imported  goods  which  were  passed  through  the 
Customs  safely  and  then  a  deceptive  mark  was  jint  on, 
in  some  cases  after  the  old  mark  had  been  removed. 

In  the  1919-20  Committee  Imiuirv.  evidence  wa> 
given  about  gas  mantles  (D.  1841).  "A  British  firm. 
German  owned:  thev  called  themselves  a  Britisli  firm  " 
used  to  import  10  million  yas  mantles  a  year  in  a  ]iartly 
finished  state.  The  mantle  was  ''  st.imped  with  an  Kiig- 
lish  name,  finished  and  boxed  in  England,  and  sold  as 
an  English  mantle."  (D.  i84.'?.)  At  one  time  when 
Gernnm  mantles  had  a  better  deputation  than  those  from 
otlier  (duntries  ''  a  Dutchman,  who  made  mantles  before 
Ihi'  war.  sTampod  his  mantles  '  Made  in  Germany  '  in 
order  to  deceive  the  British  Iniyer." 

In  these  days  a  notice  on  an  advertisement,  circular, 
or  on  a  package  to  the  effect  that  it  is  an  "  all-British 
house  "  means  only  too  often  a  "  British  subjects' 
house,"  a  concern  run  by  men  who  are  by  appearance, 
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speech,  aud  deceptive  inborn  instincts  as  "  alien  "  as 
they  possibly  can  be,  and  even  "made  bj'  British 
labour  '"  may  mean  that  the  goods  are  made  by  men 
who  know  more  German  than  English. 

It  is  a  great  pity  tliat  although  such  large  quantities 
of  German  electrical  goods  were  sold  before  the  war  with- 
out definite  indication  of  their  origin,  no  represen- 
tatives of  the  electrical  trade  as  such  took  part  in  the 
lOlfl-20  Marks  Committee;  nowadays,  it  is  often  diffi- 
cult to  sort  out  the  "  wheels  within  wheels." 

During  asv  Since  the  Wah. 
As  early  as  Christmas,  1919,  scores  of  shops  selling 
fancy  articles  sold  unmarked  German  goods,  and  it  is 
well  known  that  a  material  proportion  of  the  merchants 
and  wholesalers  in  the  fancy  goods  trade  are  men  of 
alien  extraction  :  it  is,  therefore,  not  astonisliing  that 
such  men  have  for  years  opposed  the  honest  marking  of 
imported  goods. 

During  the  war  many  of  those  who  were  foiled  in  their 
efforts  to  obtain  imitation  British  goods  from  their 
brothers  and  cousins  in  Berlin  and  Vienna  made 
arrangements  to  obtain  them  from  the  Japanese,  the 
Germans  of  the  East,  and  therefore,  as  evidenced  by  the 
1919-20  inquiry,  imitation  British  goods  of  many 
classes,  from  bolts  and  bicycle  parts,  to  bootlaces,  were 
brought  over,  many  of  the  things  being  marked  with 
deliberately  deceptive  names.  India  and  the  Far  East 
have  been  flooded  with  falsely  marked  Japanese  goods, 
especially  cheap  hardware,  a  great  deal  of  it  of  the 
poorest  quality,  and  although  few  European  customers 
were  deceived,  there  is  little  doubt  tliat  the  reputation  of 
British  goods  was  severely  injured  by  such  practices.  It 
is  well  known  that  during  and  since  the  war  a  number 
of  Germans  bearan  to  get  a  foothold  in  manufacturing 
businesses  in  Holland.  Switzerland,  and  elsewhere,  so  as 
to  be  able  to  forward  assembled  or  disguised  German 
goods  to  tlie  countries  of  the  Allies. 

According  to  D.  18.35,  in  the  first  year  after  the  out- 
break of  war.  40  million  mantles  came  into  this  country 
from  Holland.  "  Holland  could  not  produce  all  these 
goods."      They  were  marked  "Made  in  Holland." 

Recent  legislation,  in  the  teeth  of  public  opinion,  so 
far  from  opposing  false  indications  of  origin,  has  made 
deliberate  steps  to  assist  them.  In  the  German  Repara- 
tion Act.  Section  2.  goods  are  not  counted  as  German 
)>rovided  "  twenty-five  per  cent,  or  more  of  the  value  of 
the  goods  is  attributable  to  processes  of  manufacture 
undergone  since  the  goods  last  left  Germany,"  and  in 
the  case  of  the  Safeoruarding  of  Tnd\istries  Act,  1921. 
duty  is  not  paid  if  "  twenty-five  per  cent,  or  more  of  the 
value  of  the  goods  at  the  time  of  export  to  the  United 
Kingdom  is  attributable  to  processes  of  manufacture 
undergone  since  the  goods  last  left  any  country  in  rela- 
tion to  which  such  an  order  has  been  made." 

Tt  is  obviou.s  that  this  clause  has  been  put  in  to  reduce 
the  Act  to  little  more  than  a  farce,  as  assembly,  a  coat 
of  paint,  a  label,  and  packing  could  in  many  cases  be 
made  to  satisfy  Customs  officials,  who  are  not  likely  to 
make  extra  work  for  themselves. 

During  the  war.  when  the  Government  was  forced  to 
yield  to  public  pressure.  "  anything  owing  jnore  tlvan 
25  )>er  cent,  of  its  cost  to  German  material  was  treated 
as  a  German  article.  A  1  .Sfi-*?.  but  since  the  war  the 
situation  lias  been  reversed." 

Cl.arsiiication. 
When  dealinjr  with   false  marks   or   lark  of   marks  of 
origin,  the  following  classification    will    be    found    con- 
venient :  — 

I.  Goods  made  abroad  and  sent  into  this  country  to  lie 
sold  as  if  they  were  British. 

IT.  Goods  made  abroad,  mainly  or  wholly  in  one 
country,  and  sent  out  or  marked  as  if  made  in  another 
(a)  Kent  here,  (h)  sent  direct  to  another  forcicrn  country. 
TIT.  Goods  made  abroad  to  the  order  of  British  mer- 
<-1iants,  sent  to  tliis  country  f;ilselv  marked  or  with 
deceptive  marking  for  reshipment  to  countries  where 
the  retailer  or  ultimate  buyer  will  assume  that  they  are 
British.     (Transit  trade.) 


IV.  Goods  made  abroad  and  sold  in  the  country  of 
origin  falsely  marked  as  if  of  British  make. 

V.  Goods  made  at  home  in  one  district  and  marked  or 
sold  as  if  made  in  another  (e.g.,  Manchester  goods  sold 
as  Irish). ' 

Of  the  above,  1.  lb/,  ill  and  V  are  atiected  by  British 
Law,  116  and  IV  can  be  dealt  with  in  theory  by  foreign 
law  and  by  diplomatic  representations. 

The  Treaty  of  Peace  at  Versailles  contains  Article  271, 
in  wliich  .  ,  ,  "Germany  undertakes  to  prohibit  ami 
repress  by  seizure  and  by  other  appropriate  remedies  the 
importation,  exportation,  manufacture,  distribution, 
sale  or  offering  for  sale  in  its  territory  of  all  goods  bear- 
ing upon  themselves  or  their  usual  get-up  or  wrapjiings 
any  marks,  names,  devices,  descriptions  whatsoever 
which  are  calculated  to  convey  directly  or  indirectly  a 
false  indication  of  the  origin,  type,  nature  or  special 
characteristics  of  such  goods." 

Owing  to  the  number  of  friends  of  Germany  in  high 
places  in  nearly  every  country  in  tiic  world,  this  clause 
is  likely  to  be  as  valuable  as  most  of  the  other  clauses  in 
the  Treaty. 

The  great  difficulty  regarding  questions  of  origin  has 
always  been  the  textile  trade  and  the  very  strong  pro- 
German  element  which  has  unfortunately  worked  its  waj' 
into  it.  Wool,  fibres,  cops,  yarns,  ifiaterials  unbleached, 
bleached,  dyed,  callendered,  and  so  on,  go  backwards 
and  forwards  to  the  Continent  in  a  most  bewildering 
manner,  and  it  is  therefore  much  more  ilifficult  to  deal 
with  textiles  tlian  with  other  goods.  Unfortunately, 
legislation  has  taken  goods  as  a  whole;  what  is  one 
trade's  food  may  be  another  trade's  poison.  Many 
people  have  taken  advantage  of  the  peculiar  conditions 
and  prejuilices  of  the  Manchester  trade  to  checkniate 
steps  desirable  for  the  promotion  of  honest  trade  in  other 
directions.  There  is  no  reason  why  textiles  should  not 
receive  special  treatment  where  future  legislation  is 
concerned. 

PiiOPiUKTAiiY  Rights  and  Natio>-al  Intehe.sts. 
Whenever  goods  are  sold  under  false  marking  or  trade 
descriptions,  tlie  cases  can  be  divided  into  two  groups:  — 
(a)  Where  proprietary  rights  of  individuals  or  cor- 
porate bodies  are  infringed,  for  instance,  where  trade 
marks,  trade  names,  a  firm's  name,  get-up,  packing,  or 
where  by  means  of  deceptive  ticketing  or  display,  goods 
are  sold  in  such  a  way  that  the  purchaser,  when  pur- 
cliasing  goods  of  one  maker,  thinks  he  is  getting  those  of 
another  (with  perhaps  a  better  reputation  earned  by 
intrinsic  merit  ov  skilful  advertising). 

(6)  Where  the  interests  of  a  territorial  group  ot  in- 
dividuals are  affected  as  where,  for  example,  German  oi 
Japanese  goods  are  marked,  got  up,  or  displayed  as 
Bi  itish,  Siiefficlil  made,  Irish,  or  French,  that  is  to  sio' , 
sold  as  if  tiiey  were  made  in  a  certain  place  or  country  or 
by  members  of  a  certain  group  when  they  were  not. 

It  can  be  well  understood  that  when  goods  of  some 
specific  firm  have  been  imitated,  either  by  false  trade 
marks,  get-up,  or  display,  the  party  who  is  most  likely 
to  initiate  proceedings,  whether  civil  or  criminal,  is 
usually  tlie  party  directly  injured.  It  is  in  his  interests 
to  act  as  far  as  the  trade  in  question  justifies.  Where, 
however,  a  certain  territorial  group  has  earned  a 
reputation  for  (juality,  or  where  the  conditions  under 
which  manufacture  is  carried  out,  or  political  circum- 
stances, tend  to  create  a  moral  duty  to  give  some  sort  ot 
preference  to.  or  legitimate  prejudice  for,  goods  from 
some  national  territorial  i>v  craft  grou])  ;  then  if  goods 
made  elsewhere,  whether  in  fact  of  better,  equal  or  worse 
quality,  are  exposed  for  sale  in  a  deceptive  manner,  the 
whole  group  is  injured;  people  intend  to  confer  their 
custom  in  one  direction,  as  they  have  every  right  to  do, 
while  in  fact  it  is  going  in  another.  It  is  obtaining 
trade  by    false  pretences. 

Esprit  de  corps  is  naturally  weaker  in  trade  where 
men  are  in  daily  competition  than  in  the  army  or  in 
professions,  and  it  is  much  more  difficult  therefore  to 
get  men  to  make  a  move  in  directions  meaning  consider- 
able expense  and  inconvenience,  in  order  to  safeguard 
the    interastB   of    trade    as    a    whole.        If    German    or 
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Japanese  lampholders  are  sold  as  British,  it  is  difficult 
to  say  to  any  one  maker,  "  It  is  your  duty  to  take  steps 
to  stop  tliis."  What  is  everybody's  business  is  too  often 
nobody's  business. 

It  is  in  the  interest  of  evei'vlmily  that  honest  trade 
sliould  1)0  encouraged,  but  iniliviiliiaLs,  societies,  and 
associations  hesitate  to  set  the  law  in  motion. 

Accusations  of  Th.vdk  .Iealoust. 
For  thirty  years  many  m.-imiracturers  have  liccn 
in-f^inf^  that  the  Government  shouhl  lake  n\>  prosecu- 
tions, especially  in  cases  of  false  marking  of  origin,  tlie 
difficulty  being  that  over  and  over  again,  as  evidenced 
even  in  the  1890  report,  tliose  who  take  up  such  questions 
in  the  interest  of  tlie  trade  as  a  whole  are  almost  invari- 
aiily  aocn.sed  by  the  defence  of  I)eing  actuated  by 
"  vindictiveness,  or  s))ite.  or  rivah-y  in  trade,"  the 
Court,  especially  a  local  beiieli,  is  tlien  biased.  In  some 
cases  matters  have  Ijeen  made  so  uncomfortable  for  those 
who  spent  their  time  and  money  that  they  have  n  fused 
to  move  .again,  to  the  natural  delight  of  tlie  dishonest 
trader  and  mercliant.  The  same  objection,  to  a  lesser 
extent,  attaches  to  cases  that  trade  associations  take  up. 


ELECTRICITY     DISTRICTS. 


Commissioners'  Decisions. 
The  conclusions  arrived  at  by  the  Electricity  Commissioners 
as  the   result    of   two    local    inquiries  held    by  them  recently 
came   to  hand   too  late   for   publication  last  week ;   they   are 
summarised  hereunder. 

North-West  Mideands  Electiucitv  District. 
The  evidence  given  at  the  inquiry*  held  at  Wolverhampton 
in  February  last  with  respect  to  the  scheme  submitted  by 
the  Conference  of  Authorised  Undertakers  (the  promoters), 
and  the  counter-proposal  submitted  liy  the  Corporation  of 
Walsall  for  a  part  only  of  the  district,  has  been  considered, 
and  the  Commissioners  have  arrived  at  the  following  con- 
cUisions  :  — 

The  Electricity  District  as  provisionally  determinedt  should 
be   confirmed   subject   to   the   following  adjustments:  — 

The   in<-lasion  of   the  municipal  borough   of  Stombridge, 
tlie  urban   districts   of   Rowley   Regis,   and  Lye   and 
WoUescote,    and  the  remaining   detached  portions  of 
the    rural   district   of   Tutbury  .situated     within     the 
rural  district  of   Uttoxeter. 
The  exclusion  of  the  municipal  boroughs  of  Macclesfield 
and  Tamworth,   the   urban   districts  of  Alsager,  Bol- 
liugton,     New    Mills,     Perry    Barr,     Sandba.ch,    and 
Yeardsley-cum-Whaley ;  the  rural   districts  of  Congle- 
ton,  Di.siey,  Dudley.  Hayfield  and   Macclesfield;  that 
portion  of  the  rural   district  of  Tamworth  originally 
included  in  the  district;  the  parish   of  Kinver  in  the 
rural  district  of  Seisdon  and  portions  of  the  parishes 
of  Great  Barr   in    the  rural   district  of   Walsall   and 
Shenstone  in  the  rural  district  of  Lichfield. 
The  exclusion    of    the  detached  part  of    the  rural  district 
of  Church  Stretton   known   as  the   parish   of   Sibdon 
Carwood,  and  of  the  detached  part  of  the  rural  dis- 
trict of  Uttoxeter  situated  in   the   rural    district    of 
Tutbury. 
The   retention    of    the    municipal    borough    of    Congleton 
notwithstanding   the  statement   of   ci inclusions   issued 
by  the  Commissioners  on  April  '2'Jnil,   I'.l'il,  in  resjioct 
of  the  North  Wales  and  Chester  Electricity  District. 
The  technical  scheme  submitted  liy  the  promoters!   (subject 
to  modifications)   will  materially  improve  the  supply  of  elec- 
tricity, especially  within  the  southern  portion  of  the  district 
which  includes  the  important  Cannock  colheries  area.      The 
Oommissioner.s  approve  the   proposal   immediately   to  extend 
tlic    system    of    interconnection    now    existing    between    the 
generating  .stations  at  Wolverhampton.  Ocker  Hill,  and  West 
Bromwich  by  the  inclusion  of  Walsall,  and  to  complete  the 
system   of   transmission    to   the  Cannock   area.       Subject  to 
satisfactory   proof  of  a  sufficient  summer   flow  in  the  River 
Trent  at   Rugelcy,    the  Commissioners   gener.ally   approve   of 
the  proposal  to  ,  onstruct  the  first  .section  of  a  capital  station 
at  Rugeley,  which  will  be  required  as  soon  as  the  limited  local 
pxt^'nsions  of  generating    plant    at    Wolverhampton,     Ocker 
Hill,  and   \\'est  Bromwich  proposed  by  the  promoters,  and  a 
possible   limited  extension    at   Wal.sall.   have     been     effected. 
.\n  improvement  can   be  made  in   the   luomoters'  syst<>m   of 
transmission   for   the    .southern    part   of   the  district   wliich, 
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while  maintaining  the  required  capacity  and  efficiency,  will 
result  in  a  saving  of  capital  expenditure  and  in  the  servrng 
of  a  wider  area.  When  drafting  the  outhnes  of  the  technical 
.scheme  for  inclusion  in  the  Order,  the  Commistioners  will 
confer  with   the   promoters  on  this  point. 

The  proposal  of  tlie  Walsall  Corporation  to  extend  the 
Biichills  station  by  a  further  30,000  kW  of  generating  plant 
would  not  be  practicable  having  regard  to  the  limitations  on 
the  supply  of  cduden'^ing  water,  and  in  coiuparifion  with  the 
Rugeley  develojiment  would  not  conduce  to  economy  of 
supply,  either  in  the  borough  of  Walsall  or  in  the  di.strict. 
Subject,  however,  to  the  necessary  consent  of  the  Hirmint;- 
liam  Navigation  Co.  being  obtained  to  the  use  of  the  requisite' 
amount  of  canal  water  for  condensing  purposes  (1.200,0<J<l 
gallons  per  hour)  under  the  existing  agreement  between  the 
Corjioration  and  the  company,  the  Commissioners  are  of 
opinion  that  tlieie  is  sufticient  water  available  without 
recourse  to  cooling  towers  to  enable  a  load  of  about  l-5,(IOIt  kW 
to  be  .sujiplicd  from  Birchills.  involving,  at  the  most,  an 
addition  of  two  .5,000-kW  .sets  to  the  plant  at   that  station. 

fnchuling  the  local  extensions  proposed  by  the  promoters. 
anil  the  possible  extension  of  the  Birchills  station,  the  total 
jilant  which  can  be  installed  at  the  four  generating  centres 
in  the  southern  area  of  the  district  is  as  follows:  — 

1.  Ocker    Hill    ^Midland    Electric    Corporation 

for  Rower  Distribution,    f.td.) 24.000  kW 

2.  Walsall  23,000  kW 

3.  We.st  Bromwich      7.000  kW 

4.  Wolverham|>ti.ii       26,000  kW 

Total  8o7)0OkW 

This  aggregate"  of  plant,  after  interconnection  of  tb« 
stations  and  making  due  allowance  for  spare  generating  plant, 
.should  be  sufficient  to  meet  the  estimated  needs  of  that  area, 
including  colliery  supplies,  until  the  first  section  of  a  new- 
generating  station  at  Rugeley  is  completed.  Meanwhile,  and 
pending  the  full  development  of  the  approved  technical 
scheme  for  the  district,  the  Commissioners  will  determine  at 
which  of  the  generating  stations,  when  interconnected,  ex- 
tensions are  to  be  made  to  meet  the  growth  of  load  as 
occasion  arises.  New  demands  in  the  Stafford  and  Stoke- 
upon-Trent  area,  and  especially  in  the  more  northerly  part, 
can  be  more  economically  met  for  a  time  from  a  limited 
extension  of  those  stations  rather  than  by  an  extension  of 
the  main  transmission  sy.stein  from  the  proposed  station  at 
Rugeley,  and  this  alternative  will  require  careful  considera- 
tion by  the  Joint  Electricity  .Authority  when  established. 

The  propo.sal  of  the  promoters  to  constitute  a  Joint  Electri- 
city Authority  is  approved,  but  the  Commi.ssioners  have  come 
to  the  conclusion  that  to  limit  the  Joint  .\uthority  to  repre- 
sentatives only  of  authorised  undertakers  who  are  actually 
operating  would  not  be  in  the  best  interests  of  the  \mder- 
takers  or  of  the  development  of  supply  in  the  district.  A 
reasonable  representation  should  be  aB'oided  to  those  local 
government  l.iodies  in  w'ho.se  areas  there  are  at  present  no 
supplies  of  electricity,  to  the  important  coal  industry,  and  to 
the  railways,  which  indicated  that  they  were  prepared  to 
contribute  a  reasonable  share  of  the  administrative  expenses 
of  the  Joint  Authority.  The  total  representation  of  these 
other  interests  should  not  exceed  one-thhd  of  the  total  mem- 
liership  of  the  Joint  Authority. 

The  Commissioners  are  unable  to  accept  the  propasal  of  the 
Walsall  Corjioration  that  there  should  be  a  separate  di.strict 
with  a  separate  authority  for  the  .southern  portion  of  the 
area.  However,  it  will  be  advantageous  to  the  district  for 
the  work  of  the  .Toint  Authority  to  be  subdivided  between 
committees  for  tbe  northern  and  southern  portion.s  respec- 
tively. The  voting  proposals  of  the  promoters  would  not  be 
c<mducive  to  efficient  ailiuinistration :  each  member  of  the 
.Toint  Authority    should    have    one   vote   only. 

Part  of  the  promoters'  scheme  is  to  make  arrangements  a.<i 
soon  as  po.ssible  after  the  establishment  of  the  Joint 
Authority  to  transfer  to  it  certain  generaiing  stations  upon 
terms  which  are  now  under  consideration.  Only  those 
stations  which  nro  forthwith  to  be  interconnected  need  be 
tran.sferred  to  the  Joint  .\uthority  as  soon  as  it  is  established; 
tbe  transfer  of  other  stations  should  be  delayed  until  their 
interconnection  at  a  subsequent  period  with  the  main  traiis- 
miission  system.  Tlie  Commis,sioners  will  a.ssist  the  pro- 
moters, if  desired,  in  settling  the  terms  of  .such  transfer. 

Recarding  the  nosition  of  the  Shropshire,  \\'orcestershire 
and  Stafford.shire  Electric  Power  Co.  (the  Power  Co.).  by  the 
terms  of  its  Act  of  1018.  the  Power  Co.  may  not  supply 
within  this  electricitv  district  (except,  by  consent,  within 
the  areas  of  Walsall,  West  Bromwich.  and  the  Midland  Elec- 
tric Corjioration  for  Power  Distribution.  T.td.)  until  August. 
11>23.  and  during  this  jieriod  nothing  is  to  prejudice  any 
application  to  procure  the  cessation  or  revocation  of  the  Power 
Co.'s  jiowcrs  in  an  area  comprising  the  counties  of  Salop  and 
Stafford  (excluding  Smethwick)  and  that  part  of  the  eoiinty 
of  Worcester  then  within  the  area  of  the  Midland  Electric 
Corporation.  Tbe  nronioter.s  {ind  tlie  Power  Co.  .should 
adjust  the  are;i  of  the  Power  Co.  so  that  any  proposals  to 
amend  that  iire;i  niav  form  part  of  the  ajiproved  .scheme  for 
the  district. 

Tlie  Commissioners  have  accordinLdy  decided  to  prepare 
a     draft      Order     (n)       providing      for     the     establi,=hment 
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of  a  Joint  Electricity  Authority  for  the  district,  with  the 
borrowing  and  other  financial  powers  conferred  by  the  Elec- 
tricity (Supply)  Act,  1922.  Provision  will  ako  be  made  for 
the  sub-division  of  work  between  two  committees,  one  to 
operate  in  the  northern  area,  and  the  other  in  the  southern 
area;  {b)  embodying  the  outlines  of  the  technical  scheme  to 
he  undertaken  by  the  Joint  Authority,  mainly  in  accordance 
with  the  scheme  submitted  by  the  promoters,  but  subject  to 
modifications,  and  with  provision  that  further  moditicu- 
lions  thereof  may  be  made  with  the  approval  of  the  Com- 
missioners; (c)  reijuiring  the  Joint  Authority  to  submit  within 
a  period  of  two  years  from  the  date  of  its  formation  proposals 
for  securing  a  buj)ply  in  unoccupied  ai'eas  where  there  is  a 
reasonable  prospect  of  such  supply  bcinj;  remunerative. 

The  Commissioners  desire  that  the  promoters  should  con- 
tinue, pending  the  establishment  of  the  Joint  Authority,  to 
act  as  a  Provisional  Committee  with  which  they  can  consult. 
They  further  hope  tliat  the  Waliwll  Corporation  will  assist  by 
joining  the  Provisional  Committee. 

NoriTli     LANtA-iHIRE    .*ND    SOUTH    CnMBERL.\ND    ELECTRIClTy 

District. 
Concerning  the  evidence  given  at  the  inquiry  §  held  in 
January.  W'H.  at  Barrow-in-Purn^ss  into  the  scheme  sub- 
mitted by  the  Provisional  Joint  Committee  for  the  North 
Lancashire  and  South  Cumberland  Electricity  Districtjl 
the  Commissioners  have  arrived  at  the  following  con- 
clusions :  — 

The   survey   which  has  been  made   as  the  result  of  the 
provisional  determination  of   the   district   has  shown 
that   from   engineering  and  economic  points  of  view 
the  district   is  too   scattered  for  immediate   develop- 
ment   as  one  electrical   area   under   the   control   df   a 
.Toint    Electricity   Authority,    and    that    no    practical 
advantage  would  accrue  from  tlie  formation  of  such  an 
authority  at  the  present  time. 
The   formulation  of   the   .schemel!   and   the   inquiry   have, 
nevertheless,  .seived  a  useful  and  practical  purpose  by 
showing  that   improvements   in    the    organisation   for 
the    supply     of    electricity     can     be     brought     about 
in  certain  portions  of  the  district,  namely,    (n)  by  an 
extension   of  the  electrical  activities  of  the  Cori)ora- 
tion   of  Barrow-in-Furness  to   cover   a    wider  area   of 
supply;  (b)  by  a  measure  of  consolidation  in  the  Lan- 
caster— Morecambe — Heysham    area ;    and    (c)    by    a 
development  of  supply  in  the  Millom— Bootle  area. 
The  Comrai.ssioners  are  prepared  to  give  favourable  con- 
sideration to  proposals  from   the  parties  respectively 
concerned    for    bringing    about    such     improvements 
under     Special    Order     procedure.       Such     proposals 
.should   be   so  framed,   and   will   be   so  controlled  by 
the  Commissioners,   as  to   aim    at   an  eventual   com- 
bination of  the  three  areas  into  one  district. 
The  Commissioners  have  accordinaly  decided  that  it  is  not 
necessary  or  expedient  at  the   present  time  to  proceed  with 
the  final  determination   of  the   di.strict  or  to  mal<e  an  Order 
establishing  a  .Joint  Electricity  .\uthority.    The  district  will, 
however,  remain    provisionally   determined,    and    the  position 
will  be  reviewed  at  a  later  date  in   the  hV'ht  of  the  develop- 
ments  then   accomplished. 


THE     BALTIMORE     OIL     CIRCUIT 
BREAKER     TESTS. 


In  view  of  the  tremendous  growth  of  electric  power  systenis 
it  has  been  realised  for  sonje  time  that  much  of  the  old 
switchgear  is  not  adequate  for  the  increased  duty  it  is  called 
upon  to  perform;  there  is  also  considerable  uncertainty  as  to 
the  actual  rating  of  many  of  the  more  modern  types  of  cir- 
cuit breaker.  This  state  of  affairs  can  be  attributed  to  the 
fact  that  the  manufacturer  is  unable  to  test  his  product 
imder  the  conditions  under  which  it  has  to  function  in  prac- 
tice. 

These  circumstances  induced  the  Consolidated  Gas.  Elec- 
tric Light  &  Power  Co.,  of  Baltimore,  and  the  Pennsylvania 
Water  &  Power  Co.,  TT.S..\.,  to  carry  out  elaborate  oil  cir- 
cuit breaker  tests  on  their  interconnected  13,'iOO-vnlt.  2.5-cyclc 
power  system,  in  co-operation  with  tlv  Wcstinghou.se  Elec- 
tric &  Manufacturing  Co.  and  the  General  Electric  Co..  which 
furnished  the  switclies  tested.  Cjcnerator.  transmission  line 
and  cable  capacities  were  furnislied  equalling  normal  opera- 
ting conditions  and  the  currents  obtained  during  the  tests 
exceeded  those  usually  met  with  in  short  circuits  on  this 
.svstem.  All  the  tests  were  made  by  throwing  "  dead  "  metal- 
lic short  circuits  on  the  entire  connected  system,  which  the 
breaker  under  lest  was  called  upon  to  open.* 

The  Canton   sub-station   in   Baltimore   was  eelected   as  the 
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best  location  for  these  tests  for  several  reasons  :  It  is  situ- 
ated about  seven  miles  from  Wcstport,  the  main  steam  gene- 
rating station  of  the  Consolidated  Co.,  and  about  41  miles 
from  the  hydraulic  power  plant  at  Holtwuod  of  the  reun.syl- 
vania  Water  &  Power  Co.  and  power  could  thus  readily  be 
,-upplied  from  both  of  these  generating  stations  over  a  large 
number  of  cables  and  transmission  lines,  being  in  this  way 
«('ll  distributed  on  the  generators,  transformers  and  feeder.^, 
without  excessive   overloading   of   any   individual  units. 

Actual  test  results  showed  tlie  great  eft'ect  of  sustained  volt- 
age; the  voltage  at  Canton,  i.e.,  the  re-established  voltage, 
appearing  immediately  after  the  sliort  circuit  was  cleared 
was  never  less  than  77  per  cent,  of  the  normal  voltage,  even 
after  the  heaviest  short  circuits  obtained,  and  on  lightei- 
short  circuits  W'as  pricaically  normal. 

'The  main  station  at  Wcstport  has  a  generating  capacity 
of  127.500  kW  in  steam-driven  turbo-generators,  of  which 
."^7.500  kW  was  usually  available  for  the  tests.  The  generating 
station  at  Holtwood,  Pa.,  has  a  generating  capacity  of 
83..500  kW  in  water-driven  units.  There  is  also  one  20.000 
kW  steam-driven  unit  at  the  Pratt  Street  station  in  Balti- 
more. These  three  generating  stations  are  interconnected 
through  a  number  of  sub-stations,  giving  the  system  a  com- 
bined generating  capacity  of  2.31.000  kW.  The  maximum 
generating  capacity  used  in  the  tests  was  170.000  kW.  Can- 
ton sub-station  is  directly  connected  with  the  Westport  steam 
station  by  four  26.000-volt  submarine  cables,  banks  of  trans- 
formers being  provided  at  either  end,  and  is  also  tied  to  the 
city  network  by  eight  13.200-volt  cables  through  the  Pennsyl- 
vania Water  &  Power  Co.'s  Highlandtown   sub-station. 

To  obtain  short-circuit  currents  of  diffej'ent  magnitudes  the 
number  of  generating  rmits  was  varied  to  some  extent,  but 
the  mail"!  variation  was  obtained  by  changing  the  cable  con- 
nections between  the  generating  stations  and  the  test  bus  at 
Canton  sub-station  so  that  even  in  the  case  of  the  minimum 
current  used  a  very  large  capacity  was  behind  the  short  cir- 
cuit. 

It  is  of  interest  to  note  that  the  calculated  short-circuit 
currents  were  found  to  be  within  from  5  to  1.5  per  cent,  of 
tho.se  actually  obtained  during  the  tests  at  the  time  of  rup- 
ture. 

All  the  tests  were  made  at  13.200  volts,  25  cycles.  Short 
circuits  ranging  from  050  to  30,fi00  initial  r.m.s.  amperes 
and  from  750  to  23,700  ruptured  r.m.s.  amperes  were  obtained. 
The  water-power  station  being  far  removed  from  the  test, 
bus  supplied  about  30  per  cent,  of  the  initial  short-circuit 
current,  70  per  cent,  being  supplied  either  by  Westport  alone 
or  by  the  Westport  and  Pratt  Street  stations.  The  maxi- 
mum instantaneous  loads  on  any  of  the  generators  did  not 
exceed  five  times  the  normal  load.  Under  the  heavy  short 
circuits,  some  cables  (4/0)  carried  from  2,000  to  2. .500  amperes. 

Most  of  the  short  circuits  were  made  across  all  three  phases 
and  ground.  A  few  were  across  two  phases  and  ground, 
and  several  on  one  phase  and  ground  only.  Two-phase  and 
.single-phase  short  circuits  produced  severe  vibration  of  tlie 
turbo-generators.  In  this  connection  it  should  be  pointed  oul 
that  in  the  Baltimore  system  the  neutral  of  all  generators  and 
transformers  is  "  dead  "  grounded  without  any  resistanje, 
so  that  in  each  three-phase  test  it  was  necessary  for  Eacli 
individual  phase  of  the  oil-circuit  breaker  to  clear  its  o\vn 
part  of  the  short  circuit  without  any  help  from  the  other 
phases,  as  might  have  been  the  case  in  any  ungrounded  or 
piirtially   grounded  system. 

The  general  method  of  te.sting  was  to  throw  a  dead  sliort 
circuit  on  the  breaker  under  test.  Two  others  were  m 
sin-ies  with  the  te'st  breaker  serving  as  protective  breakers 
in  case  of  the  failure  of  the  test  breaker,  being  set  for  later 
cjpening.  A  separate  switch  was  used  to  act  as  a  closing-m 
breaker  exclusively. 

The  breaker  under  test  was  next  to  the  short-circuit  con- 
nection, which  provided  a  metallic  .short  circuit  between  all 
three  phases  and  ground.  It  was  arranged  to  trip  automatic- 
ally by  means  of  a  plunger  ty))e  relay  with  "  instantaneous  " 
time  setting,  the  only  delay  lieing  that  due  to,  the  inherent 
characteristics  of  the  mechanism  and  relay.  This  varied 
from  three  to  nine  cycles  (0.12-0..36  sec). 

In  no  case  did  the  protective  breakers  fail  to  clear  tlie 
test  equipment  from  the  bus  in  the  station. 

Magnetic  stresses  produced  by  heavy  .short-circuit  currents 
caused  a  great  tendency  of  leads  to  shift  and  whip,  sometimes 
resulting  in  In-eakdowns;  also  verv  careful  attention  had  to  be 
given  to  soldered  joints  and  connections,  as  repeated  heatim,' 
and  pulling  action  caused  defective  joints  to  open  up  with 
consequent  arcs,  which  sometimes  snoiled  the  tests  and  often 
damaged  other  parts.  Not  only  did  this  pertain  to  the  con- 
nections in  the  test  .sheds,  but  it  was  also  of  special  import- 
ance in  the  leads  in  the  station  connected  with  the  test, 
in  order  to  prevent  trouble  being  communicat<'d  to  the  rest 
of  the  station. 

Three  oscillographs  containing  three  eleuienis  each  were 
used,   a  total  of  nine  elements  and   three  films. 

By  far  the  larger  percentage  of  the  short  circuits  .seemed  to 
break  the  arc  (it  the  zero  point  of  the  current  wave  corres- 
Iionding  to  the  time  at  which  the  magnetically  stored  energy 
of  the  svstem  was  a  minimum. 

Tt  is  interesting  to  note  that  it  has  been  possible  tn  make 
a  total  of  about  200  short  circuits  directly  on  the  Baltimore 
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system  at  CaotoD,  many  of  which  involved  the  lai'gest  shurt 
circuit  obtainable  at  this  place  without  any  breakdown  what- 
ever of  the  major  equipment  of  the  two  operating  companies, 
and  with  no  more  thau  two  serious  disturbances  resulting  to 
the  system,  one  being  due  to  the  o{)eniug  of  a  disconnector 
in  the  station,  and  the  other  being  caused  by  the  burning 
open  of  one  of  the  leads  in  the  station  at  its  terminal.  All  the 
tests  naturally  meant  momentary  voltage  disturbances  to  the 
system,  and  for  this  reason  most  of  the  tests  were  made 
after  midnight  or  on  Sunday  morning  when  such  momentary 
disturbances  could  best  be  tolerated.  In  some  of  the  later 
tests  the  load  of  a  number  of  the  more  important  customers 
was  al.so  carried  on  separate  generators  during  apart  from  the 
tests.  In  no  case  did  the  generators  full  out  of  .step,  and  in  only 
a  few  cases  was  any  of  the  customers'  synchronous  load  lost 
momentarily.  The  mo.st  sensitive  equipment  on  the  system 
seemed  to  be  the  rectifiers  used  for  .street  lighting  which 
frequently  would  drop  out,  but  as  these  could  always  be  re- 
started immediately,  this  was  not  considered  of  serious  con- 
sequence. The  chief  reason  for  the  fai-t  that  it  was  po.s.sibIe 
to  make  .so  many  short  circuits  with  so  little  serious  inter- 
ference with  the  system  Ues  undoubtedly  in  the  short  dura- 
tion the  short  circuit  was  permitted  to  hang  on  to  the  system. 


usually  not  more  than  i  second  and  never  more  than  i 
second.  Additional  reasons  may  be  the  fact  that  short  cii- 
cuits  were  not  made  directly  at  the  generating  stations  -) 
that  there  would  always  be  some  voltage  left  on  the  geue 
rators  to  maintain  synchronism,  and  the  fact  that  the  system 
in  question  is  equipped  with  a  carefully  designed  and  ad- 
justed selective  relay  system. 

The  individual  performances  of  the  breakers  shows  that  th^ 
tests  have  resulted  in  marked  improvements  in  the  design 
and  performance  of  oil  circuit  breakers  for  moderate  voltage 
and  high  interrupting  capacity.  The  results  unquestionably 
indicate  that  it  is  possible,  with  proper  design,  to  build  oil 
circuit  breakers  which  can  be  relied  upon  to  satisfactorily 
interrupt  large  cuiTents  on  high-capacity  systems  many  tim«6 
in  succession  without  damage  to  the  breaker,  without  any 
oil  throw,  and  without  change  of  oil  or  adjustments. 

The  tests  have  al.so  proved  that  it  is  possible  to  conduct 
a  series  of  test  directly  on  a  modern  system  without  damage 
to  equipment  and  without  serious  interference  to  its  normal 
operation.  It  is  hoped  that  this  fact  will  encourage  other 
operating  companies  to  co-operate  with  the  manufacturers  in 
further  improvements  of  oil  switches  of  other  designs  and 
ratings  to  the  benefit  of  the  whole  industry. 


THE    SPANISH    MARKET. 


New   Tariff   Agreement. 


At  long  last  the  seller  of  Biiti.sh  goods  in  Spain  now  has  a 
deliiiite  assurance  of  his  position  during  the  next  three  years 
at  least.  The  lengthy  negotiations  which  have  been  carried 
on  in  Madrid  for  many  months  have  resulted  in  the  agreement 
of  a  new  draft  commercial  treaty  between  Great  Britain  and 
Spain,  and  there  is  little  doubt  that  it  wiill  be  ra.tified. 
Thereunder  the  former  benefits  by  all  reductions  in  import 
iluties  granted  to  any  other  country  and  also  by  special  reduc- 
tions in  the  duties  on  a  number  of  articles  contained  in  the 
lower  of  the  two  existing  schedules.  On  the  whole  tJiu 
British  negotiators  are  to  be  congratulated  on  a  successful 
issue,  for  although  the  Spanish  duties  on  British  goods  remain 
frankly  protectionist,  they  stand  in  a  better  position  thah  that 
in  which  they  have  been  placed  for  very  many  months. 
During  all  this  period  uncertainty,  as  well  as  the  heavy  tariff, 
has  crippled  British  trade.  For  the  next  three  years,  at  any 
rate,  those  engaged  in  the  sale  of  United  Kingdou^  manufac- 
tiues  in  Spain  know  that  they  are  as  well  placed  as  any 
of  then-  comi)etitors  other  thau  the  Germans.  The  rivalry  of 
the  latter  has,  however,  been  checked  by  both  the  anti- 
dumping measures  adopted  by  Spain  and  also  by  the  fact 
that  German  manufacturers  can  give  but  poor  deliveries. 
With  regard  to  the  various  rates  of  duty  comprised  in  the 
new  Anglo-Spani.sh  convention,  the  complete  schedule  will 
not  be  made  known  until  the  agreement  is  made  effective. 
It  is  clear  that  the  import  duties  on  electrical  and 
allied  goods  will  not  be  higher  than  those  shown  in  the  follow- 
ing table.  By  way  of  comparison,  the  rates  formerly  in  force 
are  shown   .side  by  side   with   the  new  rate^. 

Former     New 
Tariff  No.  Articles.  rates,     rates. 

Pesetas.  Pesetas. 
29        Asbestos,  manufactured  (lOU  kg.)        1.50  120 

TO        Glass  insulators         ...     (lUU  kg.)  30  24 

.^UO        Steam  engines,   weighing  more 
than  10,000  and  up  to  50,000 

kg.  (ItlO  kg.)  (19  62 

•:iJ7        Ditto,     more     than     50,aK)     kg. 

(100  kg.)  40  32 

OIO        Steam   turbines,  weighing  lO.tJOO 

to   2.5,aKi   kg.        ...     (lUtl  kg.)  .35  32 

Ditto,     more     than     25.000     kg. 

(100  kg.)  35  29 

510        Electric    locomotives       (IIX)  kg.)        100  80 

Electrical  machinerv.  woighing  : 

CM        .jiiO-i.OOO   kg.    ...       '...     (100  kg.)  120           lOS 

(i2u        1.U00-;!.000  kg.           ...     (JOU  kg.)  75             67 

fi26        3,000-0,000   kg.           ...     (UMI  kg.)  .50             45 

627        Over  5,000  kg.          ...     (100  kg.)  45             36 
'  I-  629        Electric    installations,     weighing 

more   than  1,000  kg.          a.v.  20%           15% 
633      '  Circuit  breakers,  weighing  : 

1-100  kg (100  kg.)  90 

100-1.000  kg.         ...     (100  kg.)  100             80 

1,000-5,000  kg.       ...     (100  kg.)  60 

Over  5,0(10  kg.      ...     (UXI  kg.)  40 

When,  .shortly  after  the  .Armistice,  the  United  States 
Government  investigated  the  market  for  electrical  goods  in 
Spain,  the  conclusion  arrived  at  was  that  notable  developments 


Would  occur  there  becau.se  of  Spain's  ample  water-power  re- 
sources and  the  relatively  small  extent  to  which  electricity 
had  been  used  in  the  past  by  the  masses  of  the  people. 

This  conclusion  is  as  sounl  to-day  as  it  was  then,  and,  in 
view  of  the  particular  interest  which  the  Customs  tariff  nego- 
tiations have  lately  given  to  the  Spanish  market,  it  will  be 
useful  to  examine  further  some  of  the  sections  of  the  American 
Trade   Commissioner's  exhaustive   report. 

With  regard  to  local  manufacture,  it  is  not  precisely  known 
when  this  commenced,  but  there  are  factories  in  Madrid  and 
Barcelona  that  have  been  in  continuous  operation  for  20  years. 
Nearly  all  are  very  small  and  make  a  limited  quantity  of 
material,  but,  during  the  war,  methods  were  improved  and 
capacity  was  increa.sed  to  a  considerable  extent.  The  greatest 
advance  has  taken  place  with  lamps  and  wiring  devices. 
Nearly  all  forms  and  sizes  of  drawn-filament  and  gas-filled 
lamps  are  made  of  a  reasonably  good  quality.  The  other  more 
important  manufactured  articles  are  generators,  motors,  trans- 
formers, meters,  insulated  wire,  storage,  and  dry  batteries, 
heating  and  cooking  devices,   insulators,  and  carbons. 

In  connection  with  lamp  manufacture,  filament  and  entrance 
wire  is  imported.  BngUsh  wii-e  has  been  offered  for  sale,  and 
has  given  very  good  satisfaction  at  lower  prices  than  American 
wire.  All  the  glass  parts  are  made  in  Spain.  T"here  is  a 
chance  of  business  in  finishing  replacement  plant  and  equip- 
ment for  the  lamp  factories. 

Wiring  conduit  of  the  Bergmaun  tyjie  is  made  in  sufficient 
quantities  to  fill  local  needs  and  also  create  a  surplus  for  ex- 
port. The  manufacture  of  wire  and  cable  has  l)een  consider- 
ably stimulated  by  the  protective  import  tariff.  There  are  at 
least  six  well-equipixnl  works,  whose  output  meets  all  local 
requirements. 

With  regard  to  motors,  upwards  of  five  works  are  a  factor 
in  the  market,  apart  from  numerous  small  shops.  The  former 
group  claims  to  be  able  to  produce  machines  up  to  500  h.p. 
The  total  capacity  of  the  industry  is  not  equal  to  all  demands, 
and  a  number  of  iirojects  are  on  foot  for  establishing  electrical 
works.  Motors  suitable  for  direct  connection  to  pumps  and 
ventilating  fans  are  made,  hut  few  special  types,  such  as  trac- 
tion or  fractional  horse-iX)wer  motors. 

Despite  a  certain  amount  of  local  production,  there  should 
continue  to  be  favourable  opportunities  for  the  sale  of  foreign- 
made  generators,  transformers,  meters,  switchgear,  and  con- 
trollers. 

Because  of  its  natural  resources,  Spain 
Industrial  is  potentially  an  enormously  rich  country. 
Expansion  Mines  are  being  opened,  agriculture  is  being 
extended,  and  the  metallurdcal  industries 
have  .so  developed  that  steel  and  iron  shapes,  Wams.  boilers, 
rails,  locomotives,  and  ships  are  constructed  in  various  cities 
and  ports.  Tlie  manufacture  of  .sugar  (both  beet  and  cane), 
cotton  and  woollen  cloth,  and  a  great  variety  of  machinery  and 
articles  needed  in  everyday  life  has  lieen  greatly  stimulated 
during  the  last  lour  years.  All  these  things  require  power  to 
drive  the  factories,  as  well  as  increased  facilities  for  handling 
the  freight  involved  in  the  movement  of  raw  mat<?rials  and 
linished  products.  Whereas  call  furnished  nearlv  all  the 
power  of  earlier  days,  war-time  difiiculties  of  suiiply  oiwiieil 
tlie  eyes  of  the  capitalists  and  engineers  to  the  possibilities  of 
the  liydiaulic  energy  present  in  all  di.stricts.  The  demand  for 
tliis  has  been  so  insistent  that  companies  which  have  l^een  in 
o|x>iati(in  a  few  years  have  been  forced  to  expand  their 
capacities,  even  in  times  when  the  great  difficulties  of  secur- 
ing capital  or  equipment  would  normally  dictate  a  policy  of 


248 


THE    ELECTRICAL    REVIEW,    [voi.  91.  No.  2,334,  august  is,  1922. 


iuactivity  in  tbis  directiou.  New  companies  are  being  formcil 
to  exploit  concessions  that  have  been  ilormant  for  years,  un- 
well as  the  concessions  that  are  beiuy  issued  now.  covering; 
streams  both  large  and  small. 

With  all  ot  this  lucivcHicul  attention  is  naturally  being  drawn 
to  the  advantages  of  electricity  for  a  multitude  of  uses,  such 
as  heating,  cbciiiical  works,  and  traction,  whereas  previously 
It  was  emplo\ed  for  lighting  only.  In  this  manner  a  demand 
is  being  created  for  everything  electrical  for  the  factory,  the 
.shop,  and  the  home.  This  demand  must  increase  with  the 
availability  of  a  greater  amount  of  relatively  cheap  energy 
and  the  consequent  canvassing  on  the  part  of  the  central  sta- 
tions for  a  larger  load.  The  opportunity  for  selling  such 
material  is  now  open  to  all,  and  those  who  are  first  to  enter 
the  field  in  earnest  by  catering  to  the  peculiarities  of  the 
market  with  respect  to  designs,  credits,  and  terms  of  payment 
will  leap  the  greatest  reward  in  the  future. 

Competition  is  severe  in  Spain  and  quite  out  of  proportion  to 
the  importance  of  the  market.  Every  well-known  European 
factory  is  represented  either  by  an  office  of  its  own  or  by 
agents  or  travelling  salesmen ;  nearly  every  American  manu- 
facturer has  given  his  agency  to  some  local  firm,  and,  in  addi- 
tion, there  are  a  number  of  national  factories  that  turn  out 
very  creditable  goods  in  increasing  quantities.  These  last  are 
able  now  to  supply  practically  the  entire  demand  for  incan- 
desi-ent  lamps,  insulated  wire,  and  wiring  devices,  and  are 
making  inroads  in  the  business  heretofore  obtained  by  im- 
porters of  motors,  heating  apparatus,  fans,  and  insulators.  In 
order  to  meet  this  .situation,  it  will  he  seen  that  the  represen- 
tative uiu.«t  be  .selected  w  ith  care  and .  then  backed  up  by 
an  enduring  policy  of  assistance,  with  competitive  prices, 
gcMid  (li'liveries,  and  siitisfactory  terms  of  payment. 


There  is  a  chance  for  the  investment  of 
Branch  capital  in   large  enterprises,    but   this  will 

Tacturies.  have  to  be  dune  in  conjunction  with  local 
bankers.  Technical  assistance  is  needed 
more  than  money  at  this  time,  and  an  organisation  combining 
engineering  skill  w'ith  large  financial  resources  could  undoubt- 
edly start  many  projects,  such  as  i-ailway  electrification,  hydro- 
electric plants,  or  manufacturing  establishments,  and  imme- 
diately secure  plenty  of  capital  to  carry  them  through.  This 
procedure  is  more  desirable  than  an  attempt  to  do  the  entire 
work  alone,  as  there  is  a  tendency  towards  Spanish  ownership 
or  control  ot  all  enterprises  of  any  magnitude,  and  a  well- 
defined  feeling  in  most  quarters  that  only  Spanish  capital 
should  develop  Spanish  resources,  lliis  is  the  modern  spirit 
and  differs  radically  from  the  old  idea  of  simply  depositing 
surplus  funds  in  the  vaults  of  the  Bank  of  Spain  or  purchasiiig 
farm  mortgages.  All  that  capital  needs  now  is  someone  in 
whom  it  has  confidence  to  iioint  the  way  and  take  the 
initiative. 

Two  or  three  months  ago  the  American  Consul  at  Barcelona 
rejiorted  on  the  favourable  conditions  which  existed  in  his 
district  for  the  sale  of  electric  heating  and  cooking  apparatus. 
On  account  of  the  cUmate,  the  high  cost  of  gas,  and  the  un- 
popularity of  oil  stoves,  the  electi-ic  heater  should  be  easy 
to  sell  in  increasing  numbers.  Tlie  oi)ening  of  several  new 
power  stations  is  expected  to  lead  to  a  cheapening  and  more 
extended  use  of  current.  The  market  is  accni'dingly  well  worth 
investigation.  The  voltages  in  use  in  the  Barcelona  district 
are  110/220,  125/220,  and  1-50/300,  In  general  the  a.c.  .service 
at  120/220  V  is  .supplied  throughout  the  district;  electric 
heaters,  therefore,  equipped  for  a  voltage 'of  120  or  125  to  22.') 
cDuld  be  used. 


A     LARGE     CONDENSING     PLANT. 


.\  i.ARGK  up-to-date  surface  condensing  plant  has  recently  been 
completed  by  Me.ssrs.  C'ole.  Marchent  A-  Morley,  to  the  order 
ol  the  Corporation  of  Leeds,  for  installation  at  the  Whitehall 
K<;ad  electricity  works  in  conjunction  with  a  i2,000-kW, 
B.T.H.  tiirho-generator. 

The  condenser  is  a  vertical  one  of  special  construction,  and 
is  designed  to  deal  with  220,000  lb.  of  steam  per  hour,  main- 
taining a  vacuum  of  28. .5  in.  with  the  barometer  at  30  in., 
and  with  cooling  water  at  a  temperature  of  about  0.5  deg.  F. 
The  following  particulars  will  give  the  reader  an  idea  of  its 
magnitude  :  Area  of  cooling  surface,  46,000  sq.  ft. ;  quantity 
of  circulating  water  required  2.400, (-WJ  gal.  per  hour  (twice 
that  of  the  total  Bradford  town  supply) ;  shell,  including  top 
and  bottom  water-circulating  boxes,  M  ft.  high  and  11  ft.  from 
side  to  side;  overall  dimensions  of  plant,  including  exhaust 
c/innections  and  pipework,  58  ft.  from  back  to  front,  35.5  ft. 
high,  and  46  ft.  from  side  to  side;  exhaust  opening  12  ft.  high 
and  6  ft.  wide;  circulating  water  outlet  42  in.  diameter;  weight 
of  condenser  with  pipe  work,  tube  plates,  tubes,  pumps,  &c., 
22(1  tons;  and  there  are  approximately  31  miles  of  tubes. 

So  as  to  avoid  deep  foundations  or  an  exces.sively  high 
engine-house,  the  exhaust  inlet  has  been  arranged  on  one  side, 
and  the  connection  to  the  turbine  exhaust  outlet  is  made  by  a 
curved  adapting  pipe  with  a  copper  expansion  pipe  imme- 
diately below  the  turbine  exhaust.  This  arrangement  means 
that  the  turbine  ami  condenser  are  side  by  side,  and  the  top 
of  the  circulating  water  inlet  box  is  at  approximately  the  same 
level  as  the  top  of  the  turbine. 

.\t  the  top  of  the  condenser  is  a  deep  ojwn  box  having  three 
connections  on  one  side  for  the  circulating  water  inlet,  outlet 
connections  and  weir  with  a  grid  box  on  the  other  side  for  an 
overflow  pipe.  Gates  or  dividing  plates  are  fitted  in  this  box 
to  enable  the  circulating  water  to  flow  twice  through  the  tubes 
when  required.  For  single  flow-  the»e  gates  may  be  rai.sed, 
and  suitable  gear  is  provided  which  is  oix'rated  from  a  plat- 
form surrounding  the  top  of  the  condenser.  The  centre 
portion  of  the  condenser,  forming  the  actual  condensing 
chamber,  is  arranged  with  the  exhaust  steam  inlet  at  one  end, 
and  the  air  outlet  branches  at  the  other,  two  of  which  arc 
supplied,  one  at  the  top  and  one  l>elow  the  centre  division  ol 
this  section,  a  further  branch  being  arranged  at  the  bottom 
f<ir  connecting  to  the  extraction  pump. 

A  feature  of  the  condenser  is  the  method  of  staying.  There 
are  4^  lateral  stays,  each  1.5  in.  diameter,  contained  in  a  cast- 
iron  tube,  the  tube  being  a  fit  between  the  two  sides  of  the 
condenser.  Four  cross  girders  arranged  laterally  act  also  as 
stays  to  the  condenser  shell,  anJ  supiM)rt  the  tube  plates  both 
at  the  top  and  bottom.  In  addition  to  the  lateral  stays  there 
are  vertical  stays  to  tie  the  top  and  bottom  tube  plates 
together,  the  supporting  plate  in  the  centre  being  secured  to 
these  .stays  by  means  of  collars. 

The  tube  plates  are  of  brass,  the  top  one  being  15/16  in. 
thick  and  the  bottom  one  ]  3/16  in,  thick.  Each  is  built  up  of 
six  sf;ctions,  and  above  the  top  plate  a  guard  plate  li  in.  thick 
!.«  fitted,  having  special  bell-mounted  openings  exactly  coin- 
ciding with  Ihe  holes  in  the  tube  plate.  This  is  a  special 
provision  to  meet  the  presence  of  foreign  matter  in  the  circu- 
lating water.    The  tiilies  are  of  1  in.  internal  diameter  of  solid 


drawn  l)rass  and  l.'i  s.w.g,  thick,  expanded  into  the  top  plate 
and  fastened  in  the  bottom  plate  by  cotton  tape  packings  and 
screwed  ferrules. 

The  base  ot  the  condenser  forms  a  water  box  and  settling 
cliamber.  having  a  brancli  at  dUc  side  for  the  circulating  water 


-CoNDKNSER    rOH    IjRF.nS    ('Olil'ORATION,    FlTTDIl     WITH 

■■  CM,  &  M.-Delas  "  Air  Extiuctors. 


inlet  for  use  when  it  is  desired  to  convert  the  condenser  into 
a  two-flow.  At  one  end  circulating  water  outlet  branchefl  are 
provided,  and  in  addition  there  is  another  branch  so  that 
sludge  and  rlirt  can  he  flu.shed  out  as  required. 
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As  will  be  seen  from  the  illustration  (lig.  1),  the  condenser 
IS  limit  ij|>  nl  cast-iron  plates,  e.ach  beinj,'  ribbed  to  withstand 
(■\trrii;il    pi.  —lire. 

Air  extra,  lion  is  carried  out  by  three  .sets  of  "  CM.  &  M.- 
Delas  "  steiiiii  jet  air  extractors  of  the  intermediate  conden.ser 
type,  descriljcd  in  (he  Ei.ixtiucai,  I^f.vikw  of  October  '21st. 
KWl  (p.  55.1),  two  of  which  are  sufficient  to  deal  with' the  air 
to  he  extracted,  the  third  acting  as  a  spare,  and  tlie.se  are 
arranged  at  the  end  of  the  conden.ser  opposite  the  exhaust 
branch  with  a  .special  platform  and  ladder  to  ensure  easy 
access  to  them. 

The  main  feature,  which  is  the  basis  of  the  "  Delas  "  patent, 
i.s  the  water  jacketing  of  the  combining  tube,  which  results 
in  obtaining  a  convergent-parallel  as  against  a  convergent- 
divergent  combining  tube.  By  continuing  the  water  jacketing 
tn  the  low'er  end  of  the  tube,  anil  altering  from  divergent  to 
parallel,  a  condensing  effect  is  obtained  on  the  walls  of  the 
iliffuser,  thus  effectively  en.suring  the  tube  section  being  full. 


ELECTRIFICATION     OF     NETHERLA.NUS 
RAILWAYS. 
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FiQ.  2. — Elevation  of  Condrnser. 

and  preventing  the  formation  of  eddies  or  vacua,  and  there- 
fore absolute  stability  is  obtained,  notwithstanding  alterations 
in  load  and/or  steam  pressure.  Further,  the  compression 
throughout  practically  conforms  to  the  theoretical  isothermic 
curve,  which  results  in  a  considerable  reduction  in  steam  con- 
sumption over  other  .steam  jets  for  a  similar  duty  where  the 
compression  follows  the  adiabatic  curve. 

There  are  two  extraction  pumps  of  the  multi-impeller 
centrifugal  type,  one  of  which,  together  with  a  multi-stage 
rotary  boiler  feed  'pump,  is  driven  by  an  auxiliary  turbine 
developing  lO'i  b.h.p.  at  a  speed  of  ■i,.jUO  r.p.m.;  the  other  is 
direct  coupled  to  its  own  electric  motor. 

The  main  feed  tank  or  hotwell  measures  approxiniatclv  10  fl. 
by  10  ft.  by  b  ft.,  and  the  boiler  feed  supply  tank  is  l'.  ft.  by 
0  ft.  by  6  ft.;  both  are  built  up  of  cast-iron  plates. 

In  connection  with  these  two  tanks  there  is  a  (i-iii.  \i'iitiiri 
meter  with  integrating  and  rccoriling  mechanisiii.  having  a 
range  of  from  ;i.(K«l  to  '25,000  gal.  ]ier  hour,  with  liy-|iass  ami 
valves  to  enable  it  to  be  isolated  when  ii'ipiired. 

The  circulating  water  is  puiiipiMl  from  the  l^iver  .'\ire 
through  a  4'2-in.  diameter  inlet  pijie  up  to  the  top  box  of  the 
condenser,  and  after  passing  through  the  tubes  to  the  lower 
box,  it  drains  liack  into  the  river  by  gravity.  ']'ho  drawing 
(fig.  '2)  gives  a  good  idea  of  the  general  arrangement  of  tins 
pipework. 

Tlie  feature  of  the  "  CM.  &  M. -Delas  "  steam  jet  air  ex- 
traction principle  is  that  about  .S5  ycx  cent,  of  the  heat  in  the 
steam  operating  tbe  jets  is  recoveii'd  by  beating  the  water  for 
boiler-feed  purposes.  With  the  iilant  in  nuestioii  bctli  the 
auxihary  turbine  exhaust  and  the  exhaust  from  the  "  CM. 
nnd  M, -Delas  "  air  extractors  pass  through  a  feed-water  heater, 
which  is  of  the  .surface  type  luni'ng  a  ciiBt-iron  casing  W'itli 
H  in.  dia..  IS  s.w.g.  solid  drawn  brass  tubes,  and  is  .situated  in 
a  convenient  position  on  the  side  of  the  coiuli'ii.ser,  near  the 
auxiliary  turbine  and  air  extractors. 


Electricity  in  French  .4griculture. — Having  surplus  power 
at  its  disjiosal  tbe  Orleans  Railway  Co.,  on  the  recent  iK'casioii 
of  agrii'ultiiral  meetings  held  at  PoiU-rs  and  Limoges,  drew  the 
attention  of  agriculturists  in  the  centre  of  the  company's  sys- 
tem ti>  the  advantages  of  the  use  of  electricity  in  the  field  and 
in  the  farm  buildings.  Continuing  this  effort  tlie  railway  com- 
pany has  now  organised  an  exhibition  at  a  congress  to  be  held 
at  Brive  next  week  of  agricultural  and  farm  machinery  driven 
by  electric  motors,  including  pumps  and  irrigating  plant. 


CoMMlSrilON'S   KKFOKT.* 

Ik  .Januarji,  I9'20,  the  MiniBtcr  of  the  Department  of 
Luildiugs  and  Koads  and  the  Board  of  Managers  of  tin- 
Netherlands'  Railways  appointed  a  commission  to  rujxjrt  on 
the  rulative  desirability  of  the  dilTerent  systems  available  b.r 
tb(!  el<'<trilication  of  railroads.  The  commission  was  to 
base  its  dccisiou  upon  the  gradual  electrificatioij  of  the  entire 
lailway  system.  This  ixiint  was  considered  of  special  import- 
ance because  of  the  relatively  small  area  of  the  country,  and 
the  confusion  that  would  be  caused  by  the  ingtallation  i)f 
different  systems. 

.^t  the  tinie  this  eommission  was  formed  only  two  countries 
could  be  said  to  have  qthcially  selected  a  uniform  system  ol 
electrification;  these  were  Switzerland  ami 
Germany,  both  of  which  had  selected 
single-phase  alternating  current.  In 
Sweden  this  system  was  also  tentatively 
chosen,  but  later,  on  account  of  the  cer- 
tainty of  interlerence  with  communication 
lines,  a  new  investigation  was  started  of 
the    direct-current    system. 

In   England,   France,   Belgium  and  Italy 

coiiinii.s.sioners      had     reported      since     the 

— —J.  I       Netherlands'     commi.ssion     was     first     ap- 

\   IjUwfe^    pointed.     The  following  are   recommenda- 

=j«T,.r^^    tions   made   by  these  several  commissions: 

England,  l,5tHI  volts  direct  current;  Prance, 
1,.500  volts  direct  current  (with  :j.000  volts 
or  some  lines);  Belgium,  1.500  volts  direct 
current;  Italy,  throe-phase  in  the  north 
and  direct   current   in   the   south. 

During   the    period    fjom   February    to- 
September.  1920,  the  members  of  the  com- 
mission visited  various  countries,  inspected 
the  several  railway  systems,  and  interviewed 
railway  and  electrical  experts  in  England, 
Switzerland,    Germany^   Sweden    and    the 
United  States,     The  question  was  studied, 
both  from  the  point  of  view  of  the  general 
electrification    of   railways    and   industries, 
and  from  the  point  of  view  of  electrifying 
;he  roads  alone.    If  the  railways  were  to  l>e 
electrified  on    the    single-phase   system    in 
would    be   necessary   to   provide   electricity 
at  a  frequency  of  16§  cycles.    Studies  were 
made  a,5  to  the  relative  desirability  of  using  Bteam  turbines 
with  generators  of  two  frequencies  on  the  same  .shaft  or  the 
employment  of  frequency-changer  sub-.stations  for  all  of  the 
railway  service.     It  was  the  opinion  of  the  commission   that 
the   double   frequency  generating   scheme   was   impracticable, 
and   that   the  most   satisfactory   solution    required    the   trans- 
mission  of  all  energy  at   one   frequency   and  over  the  same 
transmission  lines. 

The  report  makes  a  careful  analysis  of  the  factors  entering 
into  the  choice  of  system  and  the  following  points  are  out- 
lined in  the   "  Interim   Report  "  :  — 

The  three-phase  system  has  more  advantages  for  moiin- 
taiiioiis  countries,  but  ha,=  the  disadvantage  of  requiring  two 
trolley  wires,  wliili-  the  three-phase  motor  is  less  adaptable 
to  the  demands  of  railroad  service.  The  combination  of  a 
national  electricity  supply  system  with  distribution  of  power 
to  the  railroads  offers  more  advantages  with  d.c.  than  with 
the  single-phase  system.  Overcoming  the  disturbanoes  in 
coimminieation  lines  cau.sed  by  single-phase  supply  has  not 
been  done  satisfactorily;  therefore,  it  cannot  be  decided 
in  advance  what  protective  inea.Mircs  (assuming  a  mini- 
mum cost)  will  be"  sutTicient  to  en.sure  operation  in  a  manner 
satisfactory   to  all  reasonable  requirements. 

It  was  the  unanimous  opinion  of  the  commission  that  the 
direct-current  motor  was  more  simple  and  reliable  than  the 
single-phas<'  type.  espe;'ially  at  moderate  direct-current  volt- 
ages, although  the  siiii.<le-pha.se  motor  has  been  much  improveil 
in  recent  years.  The  commission,  therefore,  is  of  the 
opinion  that  for  the  Netherlands  fhe  direct-current  system 
must  be  n-  onimended.  The  potential  to  be  .selected  lies 
between  I. .5(10  ami  :1.000  volts.  So  far  as  can  be  seen  at 
present  a  potential  of  H.OOO  volts  will  not  be  necessary,  in 
view  of  the  short  distances  between  feeding  points  and  the 
Weight  of  trains  to  be  h.'iiulled. 

The  general  comparisons  cited  in  the  final  report  between 
the  two  available  sytems  are  as  follows :  The  influence  on 
the  weak  cmrcnt  line^  is  of  special  imp;"irtaiice  in  view  of 
the  limiteil  sjia'^e  on  the  railroad,  the  large  number  of  wires 
and  the  dilli'iiltv  of  finding  another  place  for  them  in  a 
thickly-populated  district  The  comparatively  small  dis- 
tances between  the  junctions  would  not  give  the  pos.sible 
h.p.  single-phase  system  the  proner  advantage.  In  conno'- 
tion  with  these  short  distances  and  the  density  of  traffic  at  the 
time  of  electrification  the  difference  iij  cost  of  construction 
an(i  operation  will  not  be  very  great.  The  development  of 
automatic  sub-stations  and  the  use  of  mercury  rectifiers  offer.' 

•From  the  General  Electric  Reuieic— Abstract. 
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more  probability  of  improvement  to  the  entire  diiect- 
current  svstem  than  to  the  single-phase  system.  With 
direct  current  a  greater  possibility  exists,  in  general,  that  a 
considerable  part  of  the  equipment  that  will  be  uetess;uy 
can   be  manufactured  in  the   Netherlands. 

The  ft)iliiwiug  summarises  the  conclusions  reached  :  While 
it  is  uncertain  whether  or  not  a  national  elei-tricity  8u;^ily 
system  will  be  established,  the  commissiotj  believes  thai  m 
any  ca.se  the  generating  of  electricity  will  have  to  take  place 
at  "a  frequency  of  50  cycles.  If  a  national  supply  system  is 
not  established  the  Holland  railways  must  be  electritied  with 
direct  current  having  au  operating  potential  of  3, -5110  volts. 


REVIEWS. 


THE  GLASGOW  ELECTRICITY  UNDERTAKING. 


Ax.Nu.iL  Report. 
We   have   received   from  the   engineer   and  manager   of   the 
Glasgow    Corporation    electricity    undertaking     (Mr.     K.    B. 
Mitchell)   a   voluminous  report   upon  the   working  of   the   de- 
partment  during  the  vear  ended  May  31st,  19'2'2. 

The  revenue  account  shows  that  the  total  income  fell 
from  fl,311,95i  to  ^1,191,4:38,  while  working  expenses  were 
£739,481.  as  compared  with  £969,580  in  19-20-'21.  The  de- 
creased revenue  was  mainly  due  to  lower  sales,  tihe  scale 
of  charges  remaining  the  same.  Generating  costs  showed 
a  remarkable  reduction,  from  fG22.070  to  £343,377,  and  all 
other  items  were  less  than  in  the  previous  year  with  th^ 
exception  of  the  amount  written  off  for  depreciation  which 
was  £118,998  as  against  £67.161  in  1920-21.  Fuel  costs  were 
ahnost  exactlv  halved,  the  figures  for  the  two  years  being 
£468.096  and  £2:i5.643.  The  gross  profit  for  the  year  was  thus 
£451.957.  as  compared  with  £342,365.  Against  this  were 
debited  capital  charges  totalling  £409,.379  (£339,635),  and  the 
net  result  was  a  profit  of  £42.578— over  fifteen  times  that 
of  the  previous  year.  £2.730.  This  jirofit  was  transferred  to 
the  reserve  fund,  bringing  the  latter  up  to  £.58.821. 

The  capital  value  of  the  undertaking  is  stated  at  £6.138,917. 
The  principal  items  of  expenditure  on  capital  account  during 
the  vear  were  in  connection  with  the  Balmarnock  station  :  — 
Additional  land  and  buildings,  £33,435;  machinery  and  plant. 
£173.272:  and  accumulators.  £511.  Other  large  items  were 
Kinning  Park  .sub-.station,  £29',7C9;  Cadogan  sub-station, 
£70,645:  Elliott  Street  .sub-station,  £45,-587:  Buchanan  Street 
sub-.station.  £25.158;  Partick  sub-station.  £24,833;  and  mains 
and  cables.  £283.556. 

The  quantity  of  energy  sold  was  131  ..341.783  kWh.  as  against 
154.175.830  kWh  in  the  previous  year.  The  decrease  is  shown 
under  the  heading  "  Private  Consumers."  The  maximum 
demand  was  also  lower  being  69.900  kW.  as  compared  with 
76  961  kW  in  1920-21.  Connections  increased  by  7,749  kW 
to  173.272  kW. 

The  report  states  that  there  are  now  four  18.7.50-kW  sets 
installed  and  in  operation  at  Dalmarnock.  and  a  fifth  will  be 
on  load  during  the  cnmim.'  winter.  This  completes  the  first 
half  of  the  works.  No.  2  boiler  house  has  been  completed ; 
the  boiler  plant  at  the  works  consists  of  sixteen  boilers  each 
of  .5{I.O(K)-lb.  pvaiioration  capacity. 

In  future  the  Port  Dundas  station  is  to  run  for  10  hours  a 
day  only,  and  no  further  additions  will  be  made  to  the  plant. 
The  use  of  the  generating  plant  at  the  PoHokshavvs  Road 
station  has  heon  discontinued,  converting  plant  only  being 
in  operation.  During  the  year  the  Elliott  Street  and  Riddrie 
sub-stations  were  put  into  commission,  and  the  following 
are  in  course  of  construction  : — C'adogan  Street,  Buchanan 
Street.  Kinning  Park.  .Alexandra  Parade,  Bridgeton,  Craigton. 
and  Mosspark.  The  cables  laid  during  the  year  comprised 
51  miles  of  l.p.  feeders,  8  miles  of  h.p.  feeders,  and  7J  miles 
of  distributors  on  the  north  side  of  the  Clyde;  and  IJ  miles 
of  l.p.  feeders.  4.1  miles  of  h.p.  feeders,  and  5i  miles  of  dis- 
tributors on  the  south  side  of  the  river. 

.\nticipatinc  a  favourable  result  from  the  present  year's 
operations,  the  Electricity  Committee  instituted  a  schedule 
of  reduced  charges  at  the  beginning  of  the  year.  For  ligliting 
the  general  reduction  is  Id.  per  kWh  ;  for  power  Jd.  per  kWli : 
and  for  heating  other  than  domestic  Jd.  per  kWh.  The  domes- 
tic rates  are  now: — IJshting.  4}d  per  kWh.  and  heating. 
&c..  Id  ]wr  kWh  s^pecial  r.it  •  and  2d  per  kWh  ordinary 
rate. 


Wajjes  in  the  Tramway  Industry.— The  proposal  of  the 
employers'  side  of  the  National  .loint  Industrial  Council  for 
the  Tramways  Indnslry  to  terminate  the  exi.sting  .sliding-scale 
agreement  on  Se|)teinher  21st  has  given  rise  to  protests  from 
the  men  in  mo.-t  districts.  .\t  Sheflleld,  Birmingham,  and 
Bradford  resfdutions  to  take  all  necessary  action  to  resist  the 
imposition  of  wage  reductions  have  been  passed.  At  New- 
ca.stle  a  meeting  was  hel.l  to  explain  the  Tposition  \i>  thr 
employes.  As  the  Corporation  is  not  amember  (;f  the  N..I.I.C. 
loc-al  arrangements  were  suggested.  Au  agreement  embodying 
a  compromise  has  been  arrived  at  between  the  Manchester 
City  Oouncil  and  its  tramway  employes. 


The  Electric  Furnace.  By  J.  N.  Pking,  M.B.E.,  I>.Sc.  Pp. 
xii-f485;  tigs.  241;  plates  XIX.  l,(jndon  :  Longmans. 
(ireen  &  Co.     Price  32s.  net. 

The  Electric  Furnace.  By  Frank  J.  Mom'utt,  B.A..  M.l.K.K. 
Pp.  x-(-118;  figs.  33.  London:  Sir  Isaac  Pitman  \-  Sons. 
Price  2s.  6d.  net. 

It  is  now  over  30  years  since  the  electiic  method  <\\ 
furnace  heating  first  emerged  as  an  industrial  possibility, 
but  partly  due  to  natural  causes,  and  partly  to  our  mheient 
conservatism  the  method  has  certainly  not  attained  in  tins 
country  the  extended  use  that  was  once  expected  of  it ;  ;■ 
failure  all  the  more  striking  in  view  of  the  fact  that  ,som<' 
of  the  earliest  electric  furnace  work  was  carried  out  in  En- 
gland. The  war  however,  gave  a  great  impetus  to  the  ad- 
option of  electric  furnace  heating,  notably  for  the  refining 
of  steel  and  the  fixation  of  atmospheric  nitrogen,  and  it  may 
be  hoped  that  the  fallacy  which  it  is  one  of  the  objects  of 
Dr  Pring's  book  to  dispel,  namely,  that  the  electric  furnace 
can  only  be  employed  in  countries  blessed  with  an  abundance 
of  water-power,  will  no  longer  operate  to  prevent  the  develop- 
ment in  England  of  so  important  and  powerful  a  method  of 
energy-transformation.  In  making  the  comparison  between 
the  cost  of  fuel-heated  chemical  processes  and  those  in  which 
electric  beating  is  employed,  the  fact  is  too  often  overlooked 
that  in  the  former  a  considerable  proportion  of  the  energy 
generated  is  carried  away  to  waste  in  the  flue  ga.ses,  and  a  fur- 
ther large  proportion  is  utilised  in  heating  furnace  or  crucible 
walls.  From  the  energy  .standpoint  the  essential  feature  of 
electric  heating  is  that  the  energy  is  applied  internally  in  the 
body  of  the  furnace  charge,  and  its  amount  can  be  regulated 
to  a  nicety.  From  the  chemical  standpoint  it  has  the  advan- 
tage of  not  producing  or  requiring  any  particular  gaseous 
atmosphere.  It  is  where  these  two  principles  are  appre- 
ciated that  we  find  extended  application  of  the  electric  fur- 
■jiace,  and  during  the  last  decade  it  has  been  above  all  the. 
steel  metallurgists  who  have  realised  the  value  of  electric 
heating  in  refining  their  crude  product,  for  it  is  precisely 
in  this  operation  that  the  two  characteristics  just  mentionecl 
are  mo.st  clearly  advantageous. 

A  con.siderable  part  of  Dr.  Pring's  book  is  devoted  to  the 
description  of  furnaoes  and  processes  for  the  electrical  pro- 
duction of  steel  and  ferro-alloys,  and  the  chapters  on  this 
subject,  which  are  exceptionally  well  illustrated  with  numer- 
ous diagrams  and  half-tone  prints,  are  among  the  fullest  and 
best  in  the  book.  Many,  although  not  all.  of  the  mast  re- 
cent types  of  furnace  are  described  in  some  detail,  but  here, 
as  indeed  throughout  the  book,  we  .should  like  to  have  had 
the  .space  spent  on  obsolete  appliances  devoted  to  a  more 
critical  appreciation  of  the  processes  which  have  .survived. 
For  example,  an  account  is  given  of  the  Hering  "  pinch  effect  " 
furnace ;  but  we  have  no  indication  whether,  or  if  a^  all 
to  what  extent,  the  principle  has  been  applied  in  practice.  We 
are  under  the  impression  that  several  Hering  furnaces  are  at 
work  in  America.  Much  of  the  recent  success  obtained  with 
electric  ste«l  furnaces  has  been  a  result  of  improvements  in 
their  regulation,  a  possibility  which  gives  electric  hei.ting 
a  great  advantage,  but  practically  nothing  is  said  on  this,  or 
on  the  important  topic  of  electrode  manufacture  which  devel- 
oped considerably  in  Great  Britain  during  the  war. 

."V  long  chapter  is  devoted  to  the  synthesis,  of  nitrogen  com- 
pounds from  the  atmosphere.  The  suliject  is  of  extreme  im- 
portance and  the  author  has  summari.sed  our  present  know- 
ledge and  experience  very  skilfully.  We  are  of  opinion,  how- 
ever, that  the  editor  of  the  series  would  have  done  better 
to  relegate  this  subject — as  well  as  the  companion  subject 
the  ammonia  oxidation  process — to  a  .separate  volume.  It 
has  little  in  common,  from  the  industrial  or  te<?hnical  stand- 
point, with  ordinary  electric  furnace  processes.  As  the  sub- 
ject is  dealt  with,  more  details  should  have  been  given  of 
the  recent  important  developments  due  to  Claude,  who  has 
given  full  descriptions  of  the  remarkable  and  ingenious  points 
in  mechanical  design  wliich  enabled  him  to  employ  a  pres- 
sure of  1,000  atmospheres  in   the  catalytic  chamber. 

The  electric  melting  of  non-ferrous  metals  is  now  attaining 
much  importance  in  America  and  here  too,  notably  in  the  Bir- 
mingham di.strict,  great  progress  has  recently  been  recorded. 
The  brief  chapter  describing  this  work  could  be  miich  ex- 
panded, and  some  attention  .should  have  been  given  to  its 
economic  aspects. 

Among  the  miscellaneous  matters  dealt  with  are  .such  inter 
esting  subjects  as  laboratory  furnaces,  current  .supply  and 
transformation  and  pyrometry ;  refractories,  heat  problems 
and  electrode  terminals,  and.  in  conclusion,  chapters  on 
water  power  and  steam  power  stations.  The  author  has 
collected  and  summarised  a.  very  great  deal  of  material,  but 
the  small  space  allotted  to  some  of  these  important  sides 
of  the  subject  have  made  it  impo.'fsible  for  him  to  do  himself 
or  the  subjects  justice. 

With  all  its  limitations,  mnriy  of  which,  by  a  stricter  re- 
ference to  his  subject,  we  hofie  to  .see  eliminated  in  a  future 
edition.  Dr.  Pring  has  given  us  in  this  volume  a  very  timely 
and  an  extremely  useful  record  of  electric  furnace  progress 
and  practice.  It  is  no  li^ht  matter  to  cover  ,so  wide  a  field 
of  therjry.  technology,  and  industry,  and  electrical  engineers, 
metallurgists,  and   chemists   will  be   grateful  to   Dr.  Pring, 
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and  to  the  publishers  of  this  aeries,  for  having  given  thciu 
an  up-to-date  text-book  containing  so  great  an  amount  of 
information. 

Mr.  MofiFett's  httle  book  is  intended  to  indicate  briefly  what 
the  electric  furnace  is  and  what  it  can  now  do ;  it  is  in  a 
word  an  introduction  to  the  subject  and  it  fulfils  that  purpose 
extremely  well.  After  a  brief — in  our  opinion  quite  unnecee- 
aary — chapter  on  electrical  principles  and  one  on  the  history 
of  the  subject,  the  author  deals  with  the  characteristics  of 
the  electric  furnace,  explaining  it.s  raison  d'etre  and  its 
advantages.  There  follow  chapters  on  arc  and  indiiction  fur- 
naces for  steel  and  iron  and  resistance  furnaces  for  miscella- 
neous purposes.  Then  we  have  a  shorter  chapter  ow  the 
fixation  of  nitrogen,  and  finally  a  few  pages  on  furnace  con- 
struction, and  a  brief  bibliography.  Given  the  difficult  problem 
of  stating  all  this  in  outline  in  110  pages,  we  doubt  whether 
it  could  be  done  more  efiiciently  and  with  less  waste  of  words. 
and  with  this  comment  we  commend  the  book  to  every  engi- 
neering student  and  young  engineer  who  wishes  to  keeft 
abreast  of  modern  electrochemical  and  electrometallurgical  de- 
velopments. 

General  Phy»ict.     By  Ervin   S.  Feeey.     Pp.   xiT-1-732;  figt. 
600.    London  :  John  Wiley  &  Sons.,  Ltd.    Price  24s.  net. 

This  is  a  book  designed  for  the  use  of  students,  by  the 
professor  of  physics  of  the  Purdue  University.  It  is  written 
with  a  special  eye  to  the  industrial  applications  of  the  prin- 
ciples set  forth,  and  to  this  end  particular  attention  is  given  to 
the  exemplification  of  each  fundamental  principle  in  diverse 
departments  of  physics,  so  that  the  student  may  have  ample 
opportunity  for  gaining  a  thorough  grasp  of  each  principle  in 
its  essence,  and  acquire  also,  at  the  same  time,  practice  in 
applying  each  principle  to  problems  that  occur  in  practical 
life  as  they  arise.  The  method  is  first  to  develop  ideas  new 
to  the  student,  and  then  proceed  to  their  precise  or  ecientific 
expression.  The  illustrations  are  chosen  from  such  fields  as 
are  most  likely  to  arrest  the  attention  of  students.  Thus  prob- 
lems of  range-finding  which  became  so  poignantly  interesting 
during  the  war  are  introduced  to  exemplify  several  applications 
of  the  laws  governing  light  and  sound.  In  compiling  a  work 
of  this  character  it  is  always  a  difficulty  to  decide  exactly 
what  applications  of  the  several  physical  laws  shall  be  in- 
cluded. Clearly  all  the  applications  that  the  ordinary  affairs 
of  life  afford,  cannot  be  introduced,  or  there  would  be  no 
putting  a  limit  to  the  size  the  book  might  attain.  In  this 
case  the  writer  has  leaned  towards  the  useful,  a.s  distinguished 
from  ornamental  or  pleasing  applications.  Thus  the  re- 
lations of  the  notes  of  the  musical  scale  and  the  problems 
they  involve  are  not  mentioned,  .\nother  difficulty  is  to  <\v- 
cide  to  what  degree  of  abstrusiveness  the  applications  of  phy- 
sical laws  shall  be  pursued.  Modern  investigations  indicate 
that  there  is  absolutely  no  limit  to  the  progress  of  science  in 
this  direction.  In  this  ca.^e  the  writer  has  restricted  himself 
to  the  presentation  of  such  difficulties  as  may  be  elucidated 
by  the  help  of  elementary  algebra  and  trigonometry  alone.  ^ 
Hence  it  is  not  surprising  to  discover  that  neither  the  word 
eiitrop!/  nor  the  word  quantnm  is  to  be  found  in  the  index. 
There  is.  however,  a  useful  section  on  the  electron  hypothesis 
of  electricity.  The  facts  >ipon  which  all  physici.sts  are  now 
agreed  are  summed  up  under  nine  heads,  the  recapitulation 
of  which  is  worth  reproducing  :  — 

1. — All  electrons  have  the  same  mass,  and  this  mass  is  very 
small  compared  with  the  mass  of  any  atom. 

2. — All  electrons  carry  equal  negative  charges  numerically 
equal  to  the  charge  carried  by  a  monovalent  ion  in  electro- 
lysis. 

3. — In  gases  electrons  move  from  a  region  of  low  electric 
potential  to  a  region  of  high  potential,  with  a  speed  depending 
upon  the  potential  gradient  and  upon  the  iiressure  of  gas. 

4. — A  gas  is  rendered  conducting  by  the  passage  of  a  stream 
of  rapidly   moving  electrons. 

5. — The  impact  of  rapidly  moving  electrons  on  matter  deve- 
lops heat,  light,   and  mechanical  force. 

fi. — Electrons  are  repelled  by  other  electrons  and  by  all 
negatively-charged  bodies. 

7. — Electrons  are  attracted   by   positively-charged   bodies. 

8.— "Electrons  in  motion  are  accompanied  by  a  magnetic 
field,  whi-h  is  in  circles  having  their  planes  normal  to  the 
line  of  motion. 

9. — Electrons  are  emitted  by  bodies  at  a  sufficiently  high 
temperature  and  by  bodies  at  a  sufficiently  low  potential. 
They  are  emitted  spontaneou.sly  by  a  few  .sub.stances  at  or- 
dinary temperatures  even  when  uncharged.  They  are  emitted 
during  some  chemical  reactions  and  also  by  'some  substances 
when  exposed  to  X-ravs  or  to  light  waves  of  short  wave- 
length. So  stated,  this  seems  hut  a  slender  foundation  on 
which  to  rear  the  elaborate  edifice  known  as  the  electron 
hypothesis  of  electricity. 

The  reader  who  contemplates  purchasing  the  book  will 
also  be  interested  to  know  the  relative  weight  accorded  by 
the  author  to  the  several  branches  of  the  subiect  with  which 
be  deals.  This  may  be  gauged  by  the  proportion  of  the  space 
accorded  to  the  sections  into  which  he  divides  it.  Dynamics 
33  per  cent.,  .sound  .5  p?r  cent.,  heat  11  per  cent.,  electricity 
2.5  per  cent.,  light  23  per  cent. 

A  notable  feature  is  the  collection  of  numerical  problems 
by  which  the  student  is  exercised  ir  applying  physical  laws. 
There   are   nearly  700  of   them,   and   their  solution  may  be 


strongly  recommended  to  all  who  make  use  of  the  book  a» 
they  are  eminently  adapted  to  dispel  the  illuaiona  to  which 
every  reader  of  phyeics  is  subject,  namely,  that  he  fully 
understands  the  prmciples  he  has  read  about,  when  m  fact 
111'  l)ut  partially  grasps  them. 


I'attem-Making.     By  W.  Roland  Needham.     Pp.  114-*- v;  171 
illustrations.     Lxmdon  :  Blackie  &  Son,  Ltd.    Price  2s.  6«i. 

net. 

This  is  an  introduction  to  pattern-making  written  for  the 
use  of  buys  who  are  receiving  class  instruction  in  the  subject, 
and  is  intended  to  be  a  companion  work  to  a  book  on  foundry 
practice  in  preparation  by  the  same  author. 

The  scope  covered  by  the  book  is  small,  the  treatment  being 
most  elementary  and  expressed  in  the  very  simplest  langu- 
age. Very  wisely  no  attempt  is  made  to  teach  the  manipiiUi- 
tion  of  tools,  or  the  building  of  patterns  in  detail,  a  know- 
ledge of  such  matters  being  obtainable  only  at  the  bench. 
The  close  connection  that  exists  betweeu  pattern-maker  and 
.  moulder  is  constantly  emphasised,  the  scheme  of  the  book 
being  to  explain  the  principles  upon  which  the  arrangement 
and  building  of  a  pattern  are  based,  the  reader  being  encour- 
aged to  seek  continually  for  the  reasons  underlying  the 
methods  and  means  adopted. 

The  relation  between  pattern,  mould,  and  casting,  is  first 
explained,  and  is  followed  by  a  discussion  of  the  materials  and 
tools  used,  and  of  the  necessity  of  allowance  for  contraction 
and  machining,  itc.  Simple  self-coring  patterns  are  then  des- 
cribed, together  with  the  use  of  loose  piece.s  and  drawbacks. 
The  necessity  for  cores  and  coreprints,  and  the  building  of 
coreboxes  are  next  dealt  with,  followed  by  a  description  of 
struck  work.  Metal  patterns  and  the  use  of  plate  patlerns 
complete  the  book.  The  examples  dealt  with  throughout  the 
book  are  of  the  simplest  character,  such  as  brackets,  couplings, 
bedplates,  &c.,  and  at  the  end  of  each  chapter  a  number  of 
simple  questions  is  set  upon  the  .subject  matter. 

The  information  in  the  chapter  on  tools  is  somewhat  meagre 
— an  explanation  of  the  action  of  a  plane  iron,  together  with 
a  better  illustration  showing  both  cutting  and  cover  irons, 
would  have  been  useful.  In  fig.  40.  which  shows  a  handsaw, 
the  saw  itself  has  been  omitted  from  the  drawing,  and  figs. 
44  and  4.5.  which  are  intended  to  show  contraction  rules  for 
iron  and  brass,  are  quite  valueless — a  full  size  illusti-ation  of 
a  few  inches  only  of  each  rule  compared  with  a  standard  rule 
would  have  been  useful. 

The  book  possesses  no  special  features  of  interest,  but  is 
jirobably  useful  for  those  for  whom  it  is  written. 


Electrical  Machinery.  A  practical  study  course  on  installa- 
tion, operation,  and  maintenance.  By  F.  A.  Annttt. 
Pp.  xiv+431 ;  figs.  491.  London  :  McGraw  Hill  Book  Co. 
Price  ISs.  net. 

This  volume  represents  the  compilation  into  book  form  of 
a  series  of  articles  which  originally  appeared  in  Pouer 
between  1917  and  1919,  under  the  title  "  The  Electric;il  Study 
Course."  In  addition,  there  has  been  incorporated  a  number 
of  articles  on  electrical  machinery  and  operation  which  have 
appeared  in  Power  during  the  past  seven  or  eight  years. 
There  appears  to  be  a  demand  iu  the  States  for  this  tyiw 
of  home  study  course,  and,  while  admitting  the  existence  of 
a  number  of  good  books  on  elementary  electricity  and  mag- 
netism, the  author  justifies  his  book  on  the  grounds  that  it 
shows  '■  how  theoiy  fits  into  practice." 

There  can  be  no  doubt  that  Mr.  .\nnett  believes  in  getting 
down  to  business  at  once,  for  in  his  first  chapter  fig.  1  repre- 
sents the  cutting  of  magnetic  lines  of  force  by  a  conductor, 
and  the  consequent  generation  of  electric  current.  Beginning 
with  chanters  on  elementary  magnetism  and  fundamentals  of 
the  electric  current  we  pass  on  to  Ohm's  law.  series  and 
parallel  circuits,  energy,  work  and  power,  electrical  instru- 
ments, methods  of  measuring  resistance  and  sizes  of  conduc- 
tors. The  principles  of  dynaino-electric  machines  are  then  ex- 
plained, followed  by  a  chapter  on  d.c.  machine  construction, 
which  gives  a  well-illustrated  account  of  armature  and  coniMUi- 
tator  construction,  but  unfortunately  falls  back  on  aniient 
types  in  the  earlier  sections  on  field-magnet  buildiiiL:.  .Ml 
types  of  d.c.  generators  and  motors  are  treated  fully  in  subse- 
ipient  chapters,  while  starters,  three-wire  systems,  and  the 
Piirallel  operation  of  d.c.  generators  are  given  chapters  to  them- 
selves. 

The  a.c.  section  of  the  hook  gives  consecutive  treatment  to 
the  principles  of  alternating  currents,  2  and  3-phaso  circuits. 
and  the  synchronisation  of  alternators  operating  in  parallel. 
There  is  an  excellent  chapter  dealins  with  power  measiu-e- 
ments  in  a.c.  circuits,  and  also  with  tTansfomiers,  while 
chapters  on  a.c.  motors  and  the  .starting  of  polyphase  motors 
complete  a  book  which  lacks  nothing  in  thoroughness  and  is 
remarkably  self-contained  with  regard  to  both  theory  and 
practice. 

The  imnression  gained  by  the  reviewer  is  certainlv  not 
that  which  is  commonly  associated  with  a  series  of  articles 
re-issued  in  hook  form.  The  treatment  is  continuous  and 
the  book  liears  the  stamp  of  exnert  technical  writing,  .imi 
while  there  may  be  no  exact  niche  for  such  a  work  in  this 
country  it  will  no  doubt  fulfil  a  useful  purpose  among  the 
students  for  whom  it  has  been  compiled. 

P.  H.  S.  K. 
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'JO.iviS.     "  Apparatus   (or    testing    high-tension    spark   circuit 
ktBlion   engines.     A.    Hcvtletl      July    Slst. 

30,853.     "  Electric     switchis."      Northern     Electrical     Engil 
Winter  and  R.  Winter.    July  Slst. 

30,876.     •'  Clip-on   electric  lamp  standard."     J.   C.  N.   Eastick.     July   Slst. 

30,88^  "  Cr>-stal  detector  for  wireless  apparatus."  H.  W.  Parker  iind 
C.   J.   Siler.     July  Slst. 

90,893.     ■•  Electrical  couplings."     J.    C.  Chater    Lea.     July    Slst. 

•10,^0>S.  •Determining  charge  condition  of  batteries."  Cellokay  Manufac- 
turing Corporation    and    A.   E.   White.    July   Slst. 

30,a«.  '^  Rectifier."  E.  A.  S.  Vosniaer.  July  Slst.  (Holland,  August  1st, 
1931.1 

3U.U30.  '  Eiectricallv  controlling  bodies  at  a  distance."  Soc.  Industrielle 
des    Proc<yl6>  W.   A.   Loth.     July   Slst.      (France,   July  29lh,  1921.) 

30,936.  "  Resistance  switches."  Veritys,  Ltd.,  and  W.  G.  Pipkin.  .August 
1st- 

30,9W.     "  Sparking    plugs."    W.    A.    Judge.    August    1st. 

30,941.     "Sparking  plugs."    J.    Blacow.     .\ugust    1st.  .> 

30,948.     "  Induction   coil    boxes."    A.    H.    Liggett.     .August  Isl. 

30,950.  "  Grid  leak  condensers,  &:c.,  for  wireless  telegraphy,  &c."  G. 
Bechtcl.  K.  F.  Karlson  and  T.  McGee.     August  1st. 

30,963.  "  Sparking  plugs."  L.  Korczynski.  ."August  1st.  (Poland,  August 
1st,    1931.) 

30,973.  "  Electric  transformers,  reactance  coils,  &c."  W.  Hanna  and  A. 
Keyrolle   &   Co..    Ltd.     .August    1st. 

30^974.  "  Derices  for  securing  external  sparking  plugs."  W.  H.  Duffett. 
.Augusts  1st. 

30.980.  "  Variable  plug  socket  coil  holder."  A.  R.  Fotheringham  and 
H.    J.   James.     August    1st. 

30,993.  **  Means  for  permitting  augmentation  of  illuminating  power  of 
incandeaceni  electric  lamps."  Soc.  Industrielle  des  Appareils  Economiques. 
August    1st.     (France,   August  ejh,   1921.) 

31,009.    "  Coil    holders    for    wireless    telegraphy."    W.    Lee.    .August  1st. 

31.013.  "  Electrical  marine  propulsion."  A.  B.  Field  and  Metropolitan- 
Vickers  Electrical  Co.,   Ltd.    August  1st. 

31,0^.  •'  Inductances  used  in  high-frequency  circuits."  Dickinson  Elec- 
trical Manufacturing   Co.,  Ltd.,  and  M.   J.  O'Keefie.     August  1st. 

31,034.  "  Receiving  telephones  for  wireless  telephony."  H.  R.  Rivers.Moc.-e 
and   R.    M.   Radio,    ltd.     August    1st. 

31,041.  "  Amplification  and  transmission  of  sound  by  microphones."  Soc. 
Coupleuc    Freres.     August    1st.     (France,    May   8th.) 

31.044.  "  Ceiling  mountings  for  electric  fans."  Berkeley  &  Young,  Ltd., 
and   J.   D.    Slater.     August   lit. 

21.056.  "  Apparatus  for  registering  pre-determined  signal  for  alarm,  &c., 
purposes    for   telegraphy,   &c."    A.    C.    Fuller.     August  2nd. 

31.076.  "  Lightmg  miners*  electric  safety  lamps."  J.  R.  Linneker. 
August  2nd. 

21,098.  "  Neutral  attachment  for  arresting  high  voltage  for  wireless  re- 
ceivers."     J.    K.   McWhirr.     August  2nd. 

21,104.     "  Multi-speed  cascade  induction   motors."     L.  J.    Hunt.     .August  2nd. 

31.108  ,"  Variable  condensers  for  wireless  telegraphy."  G.  F.  Barrington. 
August   Snd. 

S.U2.  "  Apparatus  for  utilising  energy  of  flowing  water  to  produce  elec- 
tricity."   F.   Horridge.     .August   2nd. 

31,124.  "  Means  for  v.nrying  electric  inductance."  H.  R.  Rivers-Moore 
and    R.   M.    Radio,   Ltd.     August    2nd. 

31,136.     "  Sparking   plug."     H.   Ford.     August  2nd. 

31,139.  "  Electric  permanent  safety  fuses."  E.  C.  R.  Marks  (Tutix  Akt. 
Ges.).    August  2nd. 

21,163.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     August    2nd.     (United    States,    September    7th,     1921.) 

21,1M.     "  Electric    angle    indicators."     P.    Moltini.     August    2nd. 

31,173.  "  Electrically  inducing  chemical  action."  W.  J.  Rickets.  August 
Srd. 

31,177.     "  Electric  spark  detectors.   &c."    J.  B.  Percival.     August  3rd. 

21,191.     "  Rear  lamps   tor    motor    vehicles."     E.    Bonell.     August   Srd. 

31,199.  "  Electric  switches."  W.  E.  Dempster  and  J.  F.  Wheat.  August 
Srd. 

31.211.    "  Microphones."    W.    K.   L.   Dickson.    August    3rd. 

2153.5.    "  Coil  for  electromotors."    C.  Lott.    August  Srd. 

21,24C.     "  Commutating    electrical    machines."     K,     Nobuhara.     August    Srd. 
31,350.    "  Controllers  for  electric   motors."     Igranic,  Electric  Co.,  Ltd.   (Cut- 
ler Hammer  Manufacturing  Co.)    .'\ugust  Srd. 

31^251.    "  Ek!ctric  capacitance  control   devices."     Igranic   Electric  Co.,  Ltd. 
(Cutler   Hammer  .Manufacturing   Co.)     August    Srd. 
21.334.    "Current    motors."    J.    Paterson.    August   Srd. 

21.259.  "  Safety  devices  for  electric  winding  engines,  &-c."  British  Thom- 
son  Houston  Co..  Ltd..  W.  J.  Pool  and  C.  J.   H.  Trutch.     August  Srd. 

31,28}.     "  Speed    n'gulating    method   for   non-syncTironous    polyphase    motors." 
Soc.  Anon,  dcs  AcitrUs  et  Forges   de  Firminy.     August   Srd.      (France,  August 
9lk,  Ifj^.t 
21.303.     "  Commutators."     P.    B.    Pickering.     August    4th. 
21.324.     "  Sparking   plugs."     A.   A.    Petrie.     August    4th. 
31,341.     "  Apparatus  (or  automatic  control  of  railway   trait 
ner.     August  4th. 

21.347.  "  Electric    controllers."     R.    H.    Barbour.     August    4th. 

21.348.  "  Resistance-capacity  wireless  amplifiers."  D.  S.  F.  Adams. 
August  4th. 

21.rt49.  "  Wireless  transmission  for  telegraphy  or  lek^phony."  Q.  C.  \. 
Craulurd.     August  4th. 

2I..'i53.  "  Electric  motor  control  systems."  W.  Barbour  &  Sons,  Ltd.,  and 
J.    M.    I..   .Slater.     August    4th. 

21.ll.'>".     "  Kl.Tlromotors."    C.    Lolt,     August  4th. 

2I.:J73.  "  (.^irruit  breakers."  British  Thomson-Houston  Co.,  Ltd.  August 
4lh      (I'nited    States.    August  4lh.  1921.) 

31.373.  "Control  of  motors  driving  planing,  &c.,  machines."  British  Thom- 
son-Houston Co..    Ltd.,   and    R.    D.  Gii'en.    August   4th. 

31.377.  "  R.-crption  of  wireless  signals  "  Soc.  Fran^aise  R.idio-Elcctrique. 
August   4lh.    (France,   October  11th,   1921.) 

31.378.  "  Means  for  controlling  voltage  of  alternating  current  supplied  to 
a  valv  cmeratf.r  "  Ges.  fiir  Drahllose  Telegraphic.  August  4th.  ((Germany, 
Auiiu.t   5lh.   1921.) 

31.3WI      "  Wirel.-.H  i.legranhv  and  telephony."     J.   C.   Grant.      August  4lh. 

Sl.;tf*4,  "Compensating  device  for  determination  of  direction  o(  sounds." 
Alia,  Wirke    Akt.    G.  •..     August  4lh.     (G.rmany,    August  Slst.   1921  ) 

31,,3R.'.  "  Prfjccss  of  igniting  metal-vapour  rectifiers."  Akt.  Ges.  Brown, 
IV.v.ri  .  t  Tie.     August  4th.     (SwitrTirland,  September  29th,  1921.) 

21.3Sr..     "  Rectifying   devices."    A.    R.    Angus.     August    4th. 

31.;«7.  "Electric  terminals  or  binding  posts."  A.  C.  Brockies  and  E.  A. 
Graham.     Augist    4th. 

21.:t»8.    "Tel-phone    receivers."    E.   A.    Graham.     August    4lh. 

31.393.  "  Switch  app.-iratuH  fr,r  tramways,  railways,  Ac."  D.  Arcani. 
August  4th. 

31.399.  "  Intermittent  limed  switehe,  (or  flash  signs,  4c."  H.  B.  Bulling- 
knm   .-inil   C.   H.   Toier.     August   4lh. 

21.403.     "  Sparkini;    plugs."    F.     I,.    Eldridge.     August     4lh. 


M.  R.  G.ird- 


21.414.  "  .Machine    for    teaching    Morse    alphabet    bv    sounds."      I.    Boulton. 
.August  5th. 

31.415.  "  .-\erials    for    wireless    transmission,     &c."      H.     Challis     Sowerby. 
-August  alh. 

21,439.     "  Electric  heaters,  &c."    C.  E.   Garrett.    August  5th. 

21.433.    "  Electric  diaphragm  warning  horns."    E.  C.   Browne.    -August  6th. 

31,475.    "  Safety    devices    for  electric.il   apparatus."     M.    Huchholz.     August 

21.480.  "  Publicity   sign   telegr.aphs."    H.   K.  Harris.    August  5th. 

21.481.  "  Electric  storage  cells.'^    J.    P.  Starley  and   Van  R.iden  Jt  Ck).,  Ltd. 

Vugust   5th. 

21.482.  "  Coin   rolkcting    moans  for   telephones."     F.    W.    Halt.     August  Sth. 


5th. 


PUBLISHED     SPECIFICATIONS. 

number*  in  parentheses    are   those    under    which    the   specifications   will  b* 
printed   and   abridged,  and   all  subsequent  proceedings   will    be  taken. 


..      'Automatic    or    remote    controlled      rt-tary    converter    sub-stations." 

Engli'h   Electric   Co.,   Ltd..  and   G.   .Schroedor.     August  6th. 

31.410.  ••Commutation        arrangements       in       dvnamo-elcctric       machines." 
Engll'b    Electric   Co.,  Ltd..   and   G.    Schrocder.     August  5th. 

31.411.  ••Commutation       .-irrancement.s       in       dynamo-electric       machines." 
.Englisli   Electric    Co.,   Ltd..   and    G.  Schrocder.     August   5th. 


xaao. 

34.411.  "  Electrical  heating  elements."  K.  K.  lleai-n.  June  tilh,  1921. 
;18S,148.) 

36,116.  "  Method  and  apparatus-  for  convening  direct  current  into  alterna- 
tive current  by  electrostaticallv-controllc'd  valve  oscillators."  L.  A.  Hazeltine. 
November  28th,   1919.     (155,785.) 

isai.. 

1,079.  "  Receiving  systems  for  radioKlynamic  energy."  J.  H.  Hammond, 
Jun.     June  27th,    1917.     a57,S07.) 

1,107.  "  Switching  arrangements  for  telephone  systems  with  electro- 
mechanical switches."  Ges.  fur  Elektromechanische  Tclephoneapparate.  June 
4th,    1914.     (157,333.) 

1,158.  "Conversion  of  atmospheric  electric  energv."  II.  Plauson.  March 
11th,  1915.     (157,264.)  /' 

2,330.  "  Head  lamps  of  motor-cars  or  vehicles,  also  applicable  to  other 
lamps."     W.    Slater    Greenwood.     January    17th.    1921.     (183,153.) 

2,551.  "  Electric  arc  welding  applicable  for  welding  studs,  tubes,  and  the 
like  to,  or  into,  metal  plates,  bodies,  and  the  like."  1-.  J.  Steele,  H.  Martin, 
and   A.    E.    McCarthy.     January    lUth,    1921.     (183,161.) 

5.359.  "  Insulation  ol  armature  windings  of  electric  machines."  J.  F. 
Cullin.      February    IClh,    11)21.     (183,167.) 

5.360.  "  Wrapping  machine  more  particularly  for  wrapping  insulation  round 
parallel-sided  armature  or  other  electrical  coils."  J.  F.  Cullin.  February 
16th,    l:l-Jl.     (1B3,166.) 

5.301.  "  Insulation  of  armature  windings  of  electric  machines."  J.  F. 
Cullin.     February   16th.   1!)21.     (183,167.) 

6.363.  "  Machine  for  positioning  armature  windings."  J.  F.  Cullin.  Feb- 
ruary 16th,  1921.     (183,168.) 

5.364.  "Apparatus  for  winding  coils  (or  electric  machines."  J.  F.  Cullin. 
February    16th.    1921.     (183,169.) 

5.365.  "Armature  testing  device."  J.  F.  Cullin.  IVbruartr  16th,  1931. 
(183,170.) 

6,890.  "Electrical  device  for  heating  liquids  and  ih.-  like."  H.  J.  Pres- 
ton.    March  3nd,    1921.     (183,175). 

7,712.     "  Electric    arc    lamps."     Optische    Anstalt,    C.     P.    Goirz    Akt.    Ges., 

and    Dr.   G.   GehlhoH.     March    iOlh,    1921.     (183,179.) 

10,441.    "Electric   switches."    J.     B.    Tucker.    April   9th,    1931.     (183,197.) 

10,690.     "  Method  of  preventing   disturbing    induction    between    adjacent    leads 

carrying     approximately      the    same    high-frequency      waves."      H.       A.      Gill 

(Deutsche  Telephonwerke   Ges.).     April    12th,  1921.     (183,203.) 

10,855.  "  Rail  bonds  and  like  electric  couplings  or  connections."  J.  Mather 
and    W.    Walker.     April   13th,   1921.     (183,209.) 

10,939.  "  Electric  starters  for  internal-combustion  engines."  Scintilla 
(firm   of).     April   14tli,    1920.     (161,588.) 

11,049.  "  Methods  of  refining  silicon  steel  and  other  metals  and  alloys." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).'  April  15th,  192J. 
(183,217.) 
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THE    WIRELESS     SITUATION. 

It  is  somewhat  singular  that  while  this  country  was  in 
effect  the  birthplace  of  wireless  telegraphy— for  it  was 
here  that  Signer  Marconi,  aided  by  the  Post  Office 
Department,  developed  the  new  art  from  the  stage  of 
experiment  to  that  of  commercial  success — the  company 
which  he  founded  has  constantly  been  subjected  to 
Governmental  restrictions,  interference,  and  obstruc- 
tion, to  an  even  greater  degree  than  the  ill-treated 
National  Telephone  Co.  The  root  cause  of  the  trouble 
was,  of  course,  the  same  in  both  cases — the  existence  of 
a  Government  department  engaged  in  commercial  enter- 
prise on  similar  lines,  very  jealous  of  its  privileges,  and 
more  or  less  involved  in  political  questions  altogether 
alien  to  the  business  itself.  In  more  recent  years  the 
situation  has  been  further  complicated  by  the  entry 
of  the  Admiralty  into  the  field,  not,  it  is  true,  for  com- 
mercial purposes,  but  as  a  factor  more  or  less  indepen- 
dent of  both  parties  and  mainly  concerned  with  the 
naval  applications  of  wireless  telegraphy. 

It  is  greatly  to  the  credit  of  the  Marconi  Co.  that, 
under  such  difficult  circumstances,  it  has  been  able  to 
hold  its  own,  and,  as  evidenced  by  the  report  abstracted 
in  our  issue  of  August  11th,  has  built  up  a  flourishing 
business,  making  a  profit  in  a  year  of  "  unprecedented 
difficulty  "  of  more  than  a  quarter  of  a  million  sterling, 
paying  a  dividend  of  15  per  cent,  on  the  ordinary 
shares,  and  carrying  forward  two-thirds  of  a  millitsn. 
Moreover,  a  reserve  fund  has  been  accumulated  which 
exceeds  the  issued  capital. 

These  figures,  however,  do  not  adequately  represent 
the  position  of  the  company,  for  there  are  claims  out- 
standing against  Government  departments,  particularly 
the  Post  Office  and  the  Admiraltj-.  in  respect  of  services 
rendered  by  the  company  and  the  use  of  its  patents 
during  thewar,  which  involve  very  large  amounts,  and 
it  is  greatly  to  be  regretted  that  almost  four  years  after 
the  termination  of  the  war,  these  questions  remain 
unsettled.  Fortunately  we  gather  from  the  speech  of 
the  chairman.  Senator  G.  Marconi,  that  there  is  now 
some  hope  that  an  amicable  arrangement  with  the  Post 
Office  will  shortly  be  arrived  at,  and  that  this  will  lead 
to  a  settlement  of  the  claims  against  other  department*. 
The  Senator  remarked  that  as  a  result  of  the  lack  of 
decision  on  a  definite  line  of  policy  this  country  had 
fallen  sadly  behind  other  countries  in  the  erection  of 
long-range  stations;  the  company  had  been  assured 
in  1920  that  sanction  would  be  given  for  this  purpose, 
but  as  vet  nothing  had  come  of  it,  and  British  messages 
misht  have  to  be  transmitted  through  France,  Germany, 
or  Ihe  United  States  until  our  wireless  stations  were 
ready.  . 

But  for  the  political  fracas  in  1912,  a  claim  of 
Imperial  hiffh-power  stations  would  have  been  erected 
years  i^o.  "in  1920  the  Imperial  Wireless  Telegraphy 
Committee  ruled  out  the  proposal  to  adopt  direct 
communication  w>ith  the  more  distant  parts  of  the 
Empire,  and  rejected  even  a  range  of  4,000  miles, 
recommendinsi  that  the  links  of  the  Imperial  chain 
should  be  only  2,000  miles  long;  but  the  conclusions  of 
the  Committee  have  now  been  thrown  over  by  the  Govern- 
ment, which,  forced  into  a  progressive  policy  by  the  pres- 
sure of  the  Australian  Government  (which  with  the  aid 
of  the  Marconi  Co.  proved  that  direct  communication 
was  feasible),  has  decided  to  abandon  the  chain  and  to 
telegraph  directly  to  India,  South  Africa,  and  Australia. 
As  the  Australian  Government  has  entered  into  an  agree- 
ment with  Amalgamated  Wireless  (Australasia),  Ltd., 
for  the  erection  of  a  1,000-kW  station  (by  tlie  Mar- 
coni Co.),  the  South  African  Government  contemplates  a. 
similar  step,  and  the  Indian  Government  was  about  to 
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do  the  sauie  when  the  British  Government  changed  its 
policy,  it  would  seem  that  eventually  the  "  Imperial 
chain  "  may  be  replaced  by  a  set  of  independent  units — 
high-power  stations  erected  and  controlled  by  the 
Dominion  Governments — the  only  vestiges  of  the 
original  scheme  being  the  British  Government  stations 
at  home,  in  Egypt,  and  in  any  of  the  Crown  Colonies 
where  they  are  found  necessary.  The  Dominions  and 
India  have  unmistakably  evinced  their  desire  to  entrust 
their  long-range  wireless  telegraph  communications  to 
tilt:  hands  of  private  enterprise,  and  we  are  convinced 
that  their  preference  is  well  founded  ;  the  delays  and 
restrictions  to  which  the  home  country  has  been  sub- 
jected in  this  connection  by  the  influence  of  Government 
departments  and  political  cliques  would  have  been 
avoided  if  that  policy  had  been  adopted  in  the  first  in- 
stance, and  indeed  it  would  be  hard  to  find  a  more 
glaring  example  of  the  evils  of  State  control  than  is 
afforded  by  the  history  of  wireless  telegraphy  in  Great 
Britain  and  Ireland. 

It  is  interesting  to  note  that  the  Marconi  Company, 
whose  most  profitable  business  has  hitherto  been  trans- 
acted with  foreign  Governments.  looks  to  the  broadcast- 
ing of  wireless  telephony  as  a  means  to  bring  it  into 
close  contact  with  the  British  public  by  the  million ;  we 
are  pleased  to  learn  that  the  company  intends  to  grant 
licences  to  other  manufacturers  for  the  use  of  its 
numerous  patents,  and  as  unfair  competition  from 
abroad  has  been  very  rightly  restrained  by  Parlia-  ' 
mentary  action,  a  flourishing  new  industry  will  shortly 
be  established  in  this  country.  There  is  no  doubt  that 
the  wonderful  development  of  wireless  telephony — one  of 
the  scientific  miracles  of  the  age — is  largely  due  to  the 
extended  and  costly  researches  which  have  been  carried 
out  by  the  Marconi  Company  from  its  inception,  and  we 
trust  that  the  seed  thus  sown  will  bear  an  abundant 
harvest. 


INDUSTRIAL    PROBLEMS. 


The  word  "  fool-proof  "  is  not  unknown  in  its  applica- 
tion to  electrical  apparatus.      Perhaps    a  better    word 
might  have  been  chosen,  but  if  we  understand  its  mean- 
ing aright  it  is  intended  to  convey  that  the  device  to 
which  it  is  applied  can  be  enabled  to  do  its  work  satis- 
factorily without   injury   to   the  operator    and  to  those 
in  his  range  of  operations  and  without  detriment  to  the 
system  of  which  it  forms  a  part.     A  safeguard  against 
failure,   danger,   and    death.     Anything   that   is  really 
^ool-proof  is  surely  a  good  thing.      Such,    however,  is 
apparently  not  the  opinion  of    Mr.   George    Hicks,  the 
president  of  the  National  Federation  of  Building  Trades 
Operatives,    who,   in     delivering     an    attack   upon    the 
Federation  of  British  Industries,  describes  it  as  a  most 
ruthless  combination  of    capitalist   interests     "  like    a 
fabled  monster  of    the  deep   in    the  multiplicity  of  its 
tentacles,"    having    "  its  claws    well  into  the  building 
trades,"  and  being  out  "  to  make  the  capitalist  world 
fool-proof."     "  It  will  succeed   if  we  are  not  ourselves 
fool-proof."     If  by  "  the  capitalist  world  "  industry  be 
meant,  then  Mr.  Hicks  must  know  that  nothing  is  more 
vital  to  the  well-being  of  the  people  of  these  islands  than 
fool-proof  industry,  for  it  must  be  safeguarded  against 
failure,  danger,  and  death,   if  the  millions  of  workers 
now  at  work  are  to  continue  to  earn  their  livelihood,  and 
if  employment  is  to  be  secured  for  the  million  and  a-half 
of  people  who  are  without  it.        Those    who   have    fol- 
lowed industrial  developments  in  this  country  during  the 
past  eight  years  have  observed  that  the  demand  for  better 
organisation  came  from  all  quarters.     It  was  urged  as 
moet  desirable  that  every  worker  should  join   a  union 
and   every  manufacturer    an     association,    as  by   such 
means    there  could   be  established   machinery  necessary 
for     the     conduct    of     negotations     and     for     dealing 
with     the     Government.       The     Federation     movement 
among    industries   and    industrial    associations   spread 
as    years    passed    by,    and    the    power    of    the     unions 
did   likewise,  so  that  the  Government  of  the  day  had 
the  opportunity  of  listening  to  the  appeals  and  argu- 


ments of  both  parties  from  time  to  time  as  we  passed 
through  successive  awkward  stages  in  the  war  and  in  the 
post-war  period.  Mr.  Hicks  recognises  that  the  soli- 
darit}-  of  the  manufacturers  is  maintained  at  a  time 
when  he  has  to  ask  his  audience  at  Bangor  whether  the 
workers  shall  remain  "  an  example  of  tragic  confusion, 
of  selfish  sectionalism,  and  of  bewildering  incompetence." 
The  trade  unions  have  been  passing  through  a  critical 
period  as  the  result  of  the  resistance  they  have  been 
t)£i"ering  to  relentlessly  operating  economic  influences, 
often  because  of  the  attitude  assumed  by  extremists  who 
left  their  leaders  in  "  tragic  confusion  "  when  they  were 
trying  to  do  their  best  for  their  union  members.  -AlS 
we  have  often  said  here,  the  maintenance  of  trade  unions 
in  an  effective  condition  is  a  very  desirable  thing,  and 
nobody  regrets  more  than  we  do  the  state  of  impotence 
ti  which  the  extremist  minorities  have  reduced  some  of 
them,  but  it  is  useless  for  them  to  gird  at  the  Federation 
of  British  Industries  because  of  their  own  "  tragic  con- 
fusion." The  report  of  the  speech  of  Mr.  Hicks,  as  re- 
ceived by  us,  makes  no  mention  of  the  continued  high 
cost  of  building  and  the  reluctance  of  thousands  of  people 
t>  proceed  with  new  work  and  even  with  necessary  decora- 
tion and  repair  of  existing  property  which,  if  they  could 
go  full  steam  ahead,  might  give  employpacnt  to  many  of 
the  aforesaid  million  and  a-half.  We  observe  that  Mr. 
C.  Tennyson,  a  deputy  director  of  the  F.B.I. ,  has  de- 
scribed Mr.  Hicks's  speech  as  "  unmitigated  tosh  "  and 
"  hot  air,"  and  has  added  that  the  Federation  exists 
purely  for  commercial  purposes,  the  only  matters  of  a 
political  interest  dealt  with  being  those  which  have  a 
direct  reaction  upon  industry.  If  he  had  been  attempt- 
ing a  reply  to  Mr.  Hicks,  Mr.  Tennyson  would  have  had 
a  big  story  to  tell  of  constructional  effort  continuously' 
put  forth  in  order  to  strengthen  the  British  trade 
position  in  all  parts  of  the  world  so  as  to  bring  business 
to  British  factories  and  British  workers,  and  thus  benefit 
the  employes  connected  with  the  building  and  many 
other  trades. 

But  Mr.  Hicks  is  not  the  only  spokesman  for  Labour 
whose  recent  utterances  have  received  attention,  for  Mr. 
J.  H.  Thomas,  M.P.,  has  been  warning  the  railway 
workers.  He,  too,  has  used  the  word  "  fools,"  for,  in 
addressing  a  mass  meeting  at  Chester  on  Sunday,  he  said 
that  if  the  Labour  Party  came  into  power  to-morrow 
they  could  not  of  their  own  accord  solve  the  unemploy- 
ment problem,  and  "  they  were  only  fools  and  knave;: 
who  said  they  could."  Mr.  Thomas  has  his  own  theory 
of  the  causes  of  present  unemployment,  but  to  discuss 
that  would  lead  us  into  political  matters  which  in  these 
pages  are  anathema.  There  is,  however,  something  in 
his  speech  where  he  is  in  a  measure  of  agreement  with 
Mr.  Hicks,  for  he  said,  in  dealing  with  the  dispute  with 
regard  to  the  railway  shopmen,  that  the  "  chaotic  posi- 
tion in  which  they  found  themselves  was  due  to  the 
ilamnable  jealousy  which  existed  in  their  own  ranks." 
Perfectly  frank  utterances  these;  the  pity  of  it  seems 
to  be  that  they  are  most  necessary,  but  satisfaction  may 
perhaps  be  derived  from  the  fact  that  they  were  received 
with  "  cheers,"  according  to  the  Chester  reports. 

What  would  be  better  for  the  millions  of  industrial 
workers  than  that  we  should  have  the  industrial  position 
so  stabilised  by  the  reduction  of  working  costs  that 
abundant  work  might  be  obtained  for  us  against  foreign 
competition?  All  the  warrtime  promises  of  the  poli- 
ticians and  the  idealists  that  everything  wotild  be  better 
for  everybody  after  the  war  have  failed  to  be  fulfilled. 
They  were  made  in  that  spirit  of  opportunism  or  adapt- 
ability which  seemed  to  hold  the  nation  together  in  those 
times  of  stress,  but  they  failed  to  take  into  account  that 
there  never  had  been  such  a  war  of  impoverishment 
l)ff()re,  and  tliey  overlooked  the  prohaliility  of  tlie 
common  weaknesses  of  humanity  asserting  themselves 
when  the  common  enemy  had  been  defeated.  Now  we 
are  "  up  against  it,"  and  the  need  is  for  tlie  serious 
situation  to  l)e  handled  by  men  who  represent  all  in- 
terests, includini;  those  of  the  great  Ijulk  of  the  workers, 
men  who  will  not  be  influenced  by  an  extreme  minority. 
We  shall  win  through  if  we  will  exercise  our  reason  and 
sliow  a  spirit  of  goodwill. 
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Let  us  quote  the  closing  sentences  of  a  leading  article 
on  "  Masters  and  Men"  which  appeared  in  the  Daily 
Telegraph  on  Tuesday  last :  — 

.As  water  finds  its  own  level,  so  will  wages  in  all  trades  and 
occupations  in  this  country  be  readjusted  to  world  conditions; 
and  more  swiftly  in  this  than  in  any  other  country,  because 
we  can  maintain  our  crowded  population  only  by  selling  goods 
01-  rendering  .services  to  people  ovcrstias.  .  .  .  The  best 
friends  of  the  workers  are  those  who  preach  the  subservience 
of  both  masters  and  men  to  laws  and  influences  which  are 
beyond  their  control,  and  urge  that  salvation  lies  in  a 
recognition  of  the  mutuality  of  their  interests.  A  spirit  of 
co-operation  for  the  common  end — the  creation  of  the  largest 
amount  ■  of  vv-ealth  at  the  highest  economic  wage — is  the  only 
key  with  which  the  doors  of  a  prosjierous  future  can  be  opened. 


Similarly  to  last  June,  next  month 
Coming  is  to  be  a  month  of  several  conventions. 

Conventions.  The  only  one  of  purely  electrical  signifi- 
cance, however,  is  the  meeting  oi  the 
Municipal  Tramways  Association  at  Newcastle  from  the 
13th  to  the  15th  of  the  month.  The  subject  of  roller 
bearings  for  tramcars  having  come  very  much  to  the  front 
recently,  it  is  probable  that  at  least  one  of  the  papers 
will  deal  with  this  matter.  The  apportionment  of  road- 
maintenance  costs — a  vexed  question  which  arises  annu- 
ally^-will  no  doubt  also  make  its  reappearance. 

The  meeting  of  the  British  Association  at  Hull  from 
the  6th  to  the  13th  will  possess  the  most  general  interest, 
but  present  indications  seem  to  point  to  a  lack  of  elec- 
trical subjects;  during  recent  years  these  have  been  an 
rver-diminishing  quantity  at  B.A.  meetings. 

The  Institute  of  Metals  will  include  electro-metallur- 
gical papers  in  the  programme  of  its  autumn  meeting. 
Tliis  is  being  held  at  Swansea  from  the  20th  to  the  22nd. 

Steelworks  drives  and  the  heat-treatment  of  steels  are 
two  subjects  receiving  attention  .at  the  York  meeting  of 
the  Iron  and  Steel  Institute  (September  5th  to  8th). 

The  international  transport  congress  at  Brussels,  men- 
tioned in  our  "  Notes"  columns  to-day,  will  be  held 
early  in  October.  We  have  no  information  as  to  the 
extent  of  British  participation  in  this  congress,  but  no 
doubt  the  excliange  of  views  which  will  take  place  will 
possess  a  great  deal  of  interest,  and  will  afford  an  oi^por- 
tunity  for  comparing  electric  traction  with  other  forms 
of  locomotion  for  limited  areas. 

It    is   always  interesting,    and  often 

An  American  i.itoriuativc,  ro  see  ourselves  as  others 
View  of  British    see  us.     Consequently  an  article  recently 

Development,  published  in  Commerce  lieporln,  com- 
menting upon  British  efforts  to  develop 
tiie  domestic  load,  by  Mr.  I{.  A.  Lundcjuist,  Chief  of  the 
Electrical  Equipment  Division,  U.S.  Department  of 
Commerce,  possesses  many  features  which  may  be  studied 
with  profit  by  those  concerned. 

The  author  deals  with  the  various  methods  adopted 
Ijy  supply  authorities  to  popularise  electricity,  and  first 
mentions  the  "electric  home."  It  will  be  somewhat 
or  a  shock  to  those  who  have  organised  such  exhibits  to 
learn  that  the  equipment  of  the  houses  is  not  so 
thorough  as  it  might  be,  and  compares  badly  with  that 
of  their  American  prototypes.  The  author  does  not 
mention  any  particular  deficiencies,  liowever,  and  admits 
that  his  information  is  based  on  "  de.srriptions  "  ;  per- 
haps the  Press  is  to  blame. 

Mr.  Lundquist  avers  that  a  great  handicap  to  the 
extended  use  of  small  domestic  appliances  is  the  bayonet- 
type  socket.  .  On  account  of  its.heating..Jiimtatiojis  it 
cannot  "  stand  up  "  to  the  loads  which  a  screw-type 
socket  can  carrj'. 

We  are  more  impressed  by  his  third  conclusion,  i.e., 
that  electrical  development  has  been  retarded  by  the 
strength  of  the  gas  companies'  position.  .  He  says  that 
"  vested  interests  have  always  been  able  to  retard  the 
development  of  competing  industries  more  than  has  been 
the  case  in  the  United  States."  We  are  inclined  to 
believe  that  in  the  States  the  gas  companies  saw  the 
possibilities  of    electricity    and     wisely     went   into  the 


business,  which  partly  accounts  for  that  lack  of  opposi- 
tion which  has  facilitated  the'  growth  of  electricity 
supply.  But  it  is  a  fact  that  gas  interests  are  strongly 
entrenched  upon  this  side  of  the  Atlantic;  nevertheless, 
their  defences  are  falling  one  by  one  to  tiie  electrical  in- 
dustry. We  are  forced  to  agree  with  Mr.  Lundquist  that 
cooking  rates  and  installation  costs  are  far.  too  high,  l)Ut 
until  the  cooking  business  grows  prices  will  continue  to 
be  high — and  until  prices  are  reduced  tiie  cooking  load 
will  not  grow.  This  is  wholly  dependent  upon  increased 
efficiency  and  lower  costs, -and  in  this  respect  America 
has  the  advantage  of  us.  At  *,he  same  time  we  are  pro- 
gressing, and  nearly  every  da}-  we  hear  of  a  reduction 
in  the  price  of  energy  for  domestic  purposes.  A  lack 
of  co-operation  between  supply  authorities  and  electrical 
contractors  is  noted.  Here,  again,  matters  are  improv- 
ing, and  in  many  districts  harmonious  relationships 
prevail.  Another  poiTrt-if1te;pm3;y,9gpr:tjj,Ifut  ioj^^y^ 
by  suppliers  to  bring  the  attention  'of  tJie  j)ubli<rfto  tjie 
advantages  to  be  gained  bythe- use  of..smali  appHancei>, 
and,  indeed,  except  in-so-far  as  supply;' authorities  aire 
members  of  the  E.D.A.,  this  possess'^^^-great  amountiof 
truth,  speaking  generally.  There  "^i^  still  ample  scc^e 
for  local  exhibitions,  showrooms,  and  practical  demon- 
strations, but  many  authorities  cannot  see  beyond  tlie 
cost  of  these,  which  is  a  state  of  things  to  be  deplored. 
Mr,  Lundquist  does  not  favour  the  "  hire  "  .scheme  ^or 
cooking  appliances,  as  he  thinKs  it  unduly  increases  t1»e 
investment  of  the  supply  authoBty.  In  present  circuhi- 
stances  W'e  do  not  think  that  there  is  an-  alternative  : 
the  majority  of  consumers  certainly  cannot'  afford  ;to 
purchase  electric  cookers  outright,  and  in  any  case  tlie 
gas  industry  has 'done  well' out  of  felie  method.  Still,  in 
spite  of  the  vulnerability  of  the  industry  to  criticism, 
the  author  is  forced  to  the  couclusipn  that  prospects  are 
good,. and  he  thinks  that."  a  growing  market  for  Ameri- 
can devices  should  result,"  a  conclusion  that  we  are 
insular  enough  to  hope  will  not  be  fulfilled  before  the 
resources  of  British  manufacturers  are  exiiausted. 


The  date  of   the  visit  to  the  Genne- 
The  aenne=       villiers  Power  Station  is  no'w  definitely 
villiers  Visit.—    fixed  as.  Saturday,  October  7th.  at  2.15 
Important        p.m.     Members  of  the  party  will  there- 
Notice,  fore  leave  London  for  Paris  on  Friday, 
October  Gfli.     Sunday  will  be  left  free 
for  visits  to  Versailles  or  Malmaison,  or  other  places  of 
interest  in  the  vicinity  of  Paris.        Members  can  then 
return  to  London    on    Monday    or,    which   we   strongly 
recommend,  spend  a  further  two  days  visiting  the  recon- 
struction work  in  the  devastated    areas   of   the    North. 
Arrangements  for  this  extended  visit  are  well  advanced, 
and  we  shall  shortly  circularise  all  those  ■who  have  signi- 
fied their  intention   of   joining   the   party,    giving    full 
particulars  k%  to  routes  and  expense. 

Further  applications  to  join  the  party  can  only  be 
entertained  in  the  event  of  members  who  have  already 
intimated  their  intention  of  going  finding  it  impo.ssible 
to  do  so.  and  thorebv  oreatin"  vaciincies. 


A  NEW  concentration  movcineut  in 
New  German  connection  with  coal  and  steel  interests 
Combinations,  on  the  one  hand  and  electrical  under- 
takings on  the  other  is  no-vi  in  progress 
in  (rermany.  The  former  are  represented  by  the 
Phoenix  Mining  and  Ironworks  Co.,  of  Hoerde.  and  the 
latter  by  the  Saxony  Electrical  Works,  of  Dresden,  and 
tlie  Schorcli  Electrical  Works,  of  Rheydt.  It  has  alre.\dy 
been. decided  to  iiicreasc  the  share  capital  of  the  Saxony 
works  from  78, GOO. 000  to  143.000.000  marks.  Of  this 
an  amount  of  26.600,000  marks  will  he  taken  over  by 
the  Phoenix  Company,  while  the  Schorcli  works  are  to  be 
lirought  into  close  financial  connection  with  the  Saxony 
works.  It  is  reported  that  ofher  undertakings  are  also 
to  be  included  in  this  new  group.  Further  information 
lias  been  received  to  the.  effect  that  two  associations  of 
merchant  electrical  firms  in  Ocrmanv  have  decided  to 
afnaluaniate  under  the  title  of  the  Association  of  Elec- 
trical Wholesalers  and  Exporters,  with  offices  in  Berlin. 
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MANSFIELD    ELECTRICITY    SUPPLY    UNDERTAKING. 


ilA.N"SFlEL»  is  a  twentirlli-ceiilurv  developHieiit.  In 
ISOl.  when  the  electricity  uiidertakin!;  was  mooted,  the 
jjopulation  was  L'1,000.  Now.  within  four  miles  of  the 
Town  Hall,  there  are  over  105.000  souls,  'I'liey  are  still 
coming,  and  likely  to  come — the  district  heinfjr  one  of  the 
richest  in  coal  iu  the  country,  while  cotton  doublinj^. 
boot  making,  hosiery,  ironfoundin^.  c|uarryiii;^.  .md  liii- 
boji  making  flourisli  exceedingly. 

Until  recently  the  growth  of  tlie  .Manstiehi  i-icctricity 
undertaking  has  borne  little  relation  to  that  of  tiie 
rapidly-increasing  district  it  is  su|i|i<im>c1  in  cater  for. 
Even   now    the  ca]>acity    is   diiiall   for  viulj   ,i    |ii)]iulatioii. 


Fig.   1.— \\'ii.i.a\s-(_;.E.C,   J,.5ni)k\V    Ti'kbo-gk.nkkatok. 

Due  to  conservative  jiolicy.  fear  uf  killing  the  isas  depart- 
ment too  soon,  and  perhaps  other  influences  of  a  more 
subtle  character  not  known  elsewhere,  until  quite 
recently,  the  generating  plant  had  not  been  extended 
since  1911.  tliough  the  increa.se  in  demand  had  been  con- 
siderable. In  101  ;j  the  limit  of  reserve  was  readied,  and 
passed  ;  and  1914  found  the  load  on  tlie  works  greatly  in 
excess  of  the  normal  plant  capacity,  with  reserve.  This 
position  was  accentuated  in  1915 
when  the  supply  of  electricity  to  tlie 
large  Military  t'amp  at  C'lipstone 
was  undertaken.  To  enable  this  to 
be  done,  two  250-kW  rotary  i-on 
verters,  running  inverted,  were  in 
stalled.  The  undertaking,  due, 
shall  we  say,  to  good  fortune,  in 
spite  of  overloading  and  the  im- 
possibility of  proper  overhaul  and 
repairs,  experienced  no  breakdowns, 
such  stoppages  as  did  occur  Iwin^ 
ilue  to  air  raids. 

In  1917  a  serious,  but  unsuccess- 
ful, attempt  was  made  to  obtain 
sanction  to  extensions  from  tlie 
Ministry  of  >funitions.  At  that 
time,  it  will  be  remembered,  the  coal 
conservators  were  in  power,  and  the 
immediate  scrapping  of  all  stations 
of  a  capacity  less  than  100,000  kilo- 
watts was  the  ruling  idea,  so  .Mans 
field  ha.l  to  waif  until  1919.  whe» 
permission  to  extend  was  ^iven  bv  x 
less  idealistic  body. 

Orders  were  pliu-ed.  ami  contracts  entered  into,  but 
the  times  were  bad  ;  the  builders  were  at  the  heinrht  of 
their  housing  triumph,  labour  was  very  iliflicult,  very 
liear,  very  slow,  and  very  careless.  In  riinse(]upnce  two 
years  elapsed  before  the  supply  from  the  new  plant  was 
available.  It  was  finally  started  up  in  December,  1921, 
»»d  li!i-  iifen  running  satisfartorilT  sinc^-  then. 


The  station  as  now  equipped  contains  three  iOO-kW 
Parker-Alley  and  one  400-kW  Belliss-B.T.H.  d.c.  sets, 
all  eijuipped  with  Ledward  ejector  condensers,  and  one 
l,500-k^\  Willans-G.E.C.  turbo-alternator  and  surface 
condenser  with  l{ees  Koturbo  pumps.  There  is  space  in 
the  new  building  extension  for  a  further  1,500-  or  2,000- 
kVV  set.  There  are  two  250-  and  one  500-kW  B.T.H. 
rotary  converters;  tlie  former  are  arranged  for  both 
direct  and  inverted  running,  and  are  fitted  with  exciters 
and  induction  regulators. 

The  switchboards,  of  a  total  length  of  nearly  100  feet, 
comprise  five  h.p.  stoneware  cubicles  with  separate  con- 
irol  panels  ;  a  rotary  converter  board  with  duplicate  bus- 
liiiis,  and  throw-overs  for  either  lighting  or  traction  on 
the  d.c.  side,  all  supplied  by  the  B.T.H.  Company;  five 
d.c.  generator  and  battery  panels,  and  Ki  feeder  panels 
by  .Messrs.  Bertram  Thomas. 

There  are  two  storage  batteries.  One  is  of  the  Tudor 
type,  with  292  cells,  1 .000-ami)ere-hour  capacity,  used 
generally  with  the  public  supply;  the  other  is  a  D.P. 
battery  of  267  cells.  720  ampere-hour  capacity,  used  in 
conjunction  with  a  ("ronipton  .luto-booster  for  traction. 
The  latter  machine  is  a  development  /of  the  original 
booster  made  to  .VIr.  Hewlett's  specification  for  Mount 
Morgan  in  1897.  The  batteries  can  be  used  on  either 
su]iply.  The  boiler  house  contains  at  present  three  Lan- 
cashire 30  ft.  by  8  ft.,  and  two  Babcock  12,000-lb. 
Ixiilers,  with  space  for  a  further  extension  of  .'10,000  lb. 
Water  for  condensing  is  obtained  from  the  little  River 
.Maun  (from  which  the  town  gets  its  name)  bj'  two 
separate  pipe  lines  of  15  in.  and  20  in.  diameter  respec- 
tively :  the  flow  is  generally  sufficient  for  the  needs  of  the 
works,  but  cooling  towers  are  contemplated  for  the 
future. 

The  present  stage  of  development  is  a  transitory  one. 
and  the  running  arriingements  are  necessarily  compli- 
cated.  The  reciprocating  plant  and  batteries  are  avail- 
able as  reserve  up  to  1,200  kilowatts,  and  500  kilowatts 
are  available  either  way.  The  rotaries  can  be  run  on 
eitlier  general  or  traction  supply.  The  water-tube 
1)()ileis  are  arranged  to  supply  saturated  or  su])erheated 
steam  as  required. 

The  general  routine  of  operation  for  economical  run- 
ning is   a«   follows:    The   turbo  set   takes  the  load   from 
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I'arly  morning  nnlil  aflci'  tlic  pcnk.  when  one  or  more 
rcciprocators  .-ni'  run  up  ;iiiil  changed  civer.  At  or 
before  inidni'jlil  llie  batteries  :ii-e  used,  with  one  rotary 
running  invni.-d  iny  the  high -pressure  supply.  The 
Belliss  engine  is  c(iui)led  to  two  dynamos  in  tandem,  and 
a  good  deal  of  the  lighter  work  is  ilone  with  this; 
one    ilynamii    nti    i/eneral     supply     and     the     other     on 
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traction.  There  is  a  good  deal  of  changing  over,  which 
the  excellent  design  of  the  switohgear  makes  simple 
and  safe.      » 

The  station  is  further  complicated  by  a  "  dust 
factory  "  or  refuse  de.structor,  from  which  steam  is 
obtained  in  the  way  common  to  sncli  romljiii.Ttions. 


Fig.  3.— The  Boileu-Hgose. 

Outside  the  station  the  past  year  has  seen  consider- 
able development.  Two  new  d.c.  and  one  high-pressure 
a.c.  feeders  have  been  laid,  at  a  cost  of  £12,000,  and  a 


similar  sum  has  been  spent  on  supplies  to  two  housing 
schemes.  There  are  at  present  over  50  miles  of  mains, 
and  100  public  lamps  are  connected. 

.Mr.  E.  Holcombe  Hewlett,  M.I.E.E..  M.Am.I.E.E.,  it 
tlie  borouu-h  electrical  engineer,   and  since   1906   he  has 
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Pig.  4. — High-i'ressubf.  Switchgear. 

been  solely  responsible  for  all  work  that  has  been  carried 
out  ;  we  are  indebted  to  him  for  thfe  foregoing  particular* 
and  for  the  photographs  reproduced  herewith. 


ELECTRICAL    PROGRESS    IN    SOUTH    AMERICA. 


Brazilian  Developments  Active.     Chilean  Wireless  Extensions.     British  Contracts  Placed. 


(Bt  Our  Special 

The  numerous  reports  which  have  been  made,  at  the 
request  of  the  Brazilian  Government,  upon  the  possibili- 
ties of  utilising  the  Iguasu  Falls  for  electric  lighting 
and  power,  have  at  length  resulted  in  some  definite 
practical  steps  being  taken.  The  Brazilian  diplomatic 
representative  in  Buenos  Aires  has  officially  informed 
the  Argentine  Minister  of  Foreign  Affairs  that  his 
Government  has  accepted  the  general  conditions  of  the 
projected  treaty  proposed  by  the  Argentine  Ministry  of 
Foreign  Affairs  for  harnessing  the  Iguazii  Falls  and 
transmitting  electricity  to  the  capital  of  Argentina 
and  other  important  cities  en  route.  This  long-out- 
standing matter  having  been  satisfactorily  arranged 
from  a  diplomatic  point  of  view,  the  commercial  pros- 
pect assumes  a  more  promisiiig  aspect.  We  under- 
stand that  an  American  aiid  British  syndicate  has 
promised  the  greater  part  of  the  capital  necessary  for 
the  comprehensive  exploitation  of  these  remarkable  falls, 
the  commercial  possibilities  of  which  have  already  been 
commented  upon  in  these  columns. 

An  important  alteration  in  the  proprietorship  of  the 
Companhia  Telefonica  Rio  (irandcnsc,  in  Brazil,  has 
recently  taken  place.  The  former  owner  of  the  power 
station  at  Bage  has  effected  a  sale  of  his  power  to  the 
firm  of  Superville,  Barbara,  Buxton,  Guilaym  y  Cia., 
which,  for  the  purpose  of  acquisition,  has  formed  a 
capital  of  1,. 300, 000  milreis.  the  wiiolc  of  which  has  been 
paid  up.  It  is  intended  to  introduce  a  number  of 
much-needed  improvements  in  the  service  of  illumina- 
tion and  distribution  of  power,  and,  to  effect  this,  an 
entirely  new  equipment  has  been  ordered.  It  is  satis- 
factory to  know  that  the  contract  has  been  awarded  to  a 
British  firm  at  Liverpool,  which  is  now  busily  engaged 
in  carrying  out  the  manufacture  of  the  various 
machinery  and' equipment  which  will  form  the  new  plant. 
Much  progress  has  already  been  made,  and  it  is  hoped 
that    the    first    shipment    will    take    place    this    month 


COHKESFONDENT.) 

(^August).  British  engineers  will  be  dispatched  to  Brazil 
for  the  purpose  of  erecting  the  machinery  and  seeing  it 
at  work  before  the  plant  is  finally  handed  over  to  the 
new  proprietors. 

Of  all  the  Brazilian  States  forming  the  Union,  20  in 
number.  Sao  Paulo  has  been  the  most  progressive  with 
regard  to  hydroelectric  development.  In  this  part  of 
the  country  coal  is  not  to  be  obtained  except  by  impor- 
tation, the  State,  geologically,  being  bare  of  the  mineral. 
Adjoining  provinces  are  equally  unfortunate;  the 
nearest  approach  to  a  coal  deposit  is  a  form  of  lignite, 
which  is  "JS  per  cent,  ash,  and,  therefore,  of  very  little 
value  as  a  fuel.  On  the  other  hand,  there  is  an  abun- 
dant supply  of  latent  water-power,  only  a  small  part  of 
which  has  been  developed  by  hydro-electric  installations; 
l)ut  it  may  be  said  with  truth  that  no  other  State  in 
South  America  is  so  highly  advanced  in  this  respect. 
All  important  towns  and  cities  of  the  State  of  Sao  Paulo 
have  their  individual  electrical  plants,  industrial  deve- 
lopment being  i;rcatly  assisted  by  the  <-heap  and  con- 
tinuous power  i>rovided.  In  this  part  of  the  Republic 
are  found  the  headwaters  of  various  rivers  forming  the 
main  feeders  of  the  vast  River  Plate  basin  of  Paraguay 
and  Argentina.  On  the  borders  of  the  State  no  fewer 
than  eight  good-sized  rivers  run  their  courses  :  while  the 
country,  lieing  of  a  very  mountainous  character,  pro- 
vides a  number  of  falls  and  rapids  which  could  be  made 
to  furnish  never-failing  water-power  supplies.  A  care- 
ful computation  has  been  made  of  the  power  available 
in  this  State:  this  has  been  pl.aced  at  2,800.000  h.p.  in 
water  falls,  of  which,  rather  less  than  one-t«nth  has  been 
as  vet  adapted  to  electrical  use. 

The  Chilean  (iovernment  has  placed  a  number  of  or- 
ders with  European  firms,  as  well  as  with  others  in  the 
United  States,  for  the  erection  of  new  wireless  stations. 
Among  the  latest  opened  by  the  Navv  Department  has 
been   a    station    at    Puerto    Bories.    Ultima    Esperanza, 
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located  in  the  southerniuost  part  of  the  Republic.  Other 
wireless  stations  have  been  established  in  the  Magellan 
Territory,  Tierra  del  Fuego  and  in  the  Patagonian 
channel  region.  Work  upon  these  installations  has 
been  practically  completed,  and  either  the  President  or 
one  of  his  Ministers  will  be  invited  to  open  tlieni 
officially  with  becoming  ceremony.  When  the  whole 
chain  of  stations  is  finished  and  ready  to  operate,  the 
Chilean  wireless  s\-steni  will  unite  even  the  most  remote 
southern  parts  of  the  Repulilic.  such'  as  Punta  Arenas, 
with  the  rest  of  the  country. 

A  number  of  griiduates  of  the  iiiintiago  Vocational 
School  have  recently  been  -dispatched  ,  by  the  Chilean 
(Government  to  the  United  States  under  contract  with  the 
Westinghousc  Electric  Co,  to  carry  out  advanced  work 
in  the  shops  of  that  firm,  and.  later  on,  return  to  Chile 
as  electricians  in  connection  with  the  Westinghousc  con- 
tract for  the  electrification  of  liie  railway  now  being 
constructed  between  the  port  of  Valparaiso  and  the 
capital,  Santiago. 

In  Columbia,  wireless  telegraphy  is  making  satisfac- 
tory progress.  At  the  request  of  the  Columbian  Govern- 
ment at  Bogota,  the  British  Marconi  Co.  has  dispatched 
a  representative,  accompanied  by  a  number  of  technical 
experts,  charged  with  the  task  of  opening  wireless  sta- 
tions at  Cucuta.  Medellin,  Barranquilla,  and  the  cen- 
tral station  at  Bogota.  The  last-named  receiving- station 
is  located  at  Cerrito  and  the  sending  station  at  Chapi- 
nera,  the  two  being  united  by  a  calile  which  extends  to 
the  central  telegraph  office.  For  some  considerable  time 
past  three  young  Colombian  electrical  'engineers  chosen 
bv  the  Minister  of  Hacienda  (Promotion)  for  their  con- 
spicuous ability  and  technical  enthusiasm,  have  been 
studying  wireless  telegraphy  In  London.  These  pro- 
mising young  engineers  are  now  on  their  way  back  to 
Colombia,  and  upon  tiieir  arrival  there  they  will  take 
charge  of  the  station  about  to  be  opened. 

In  Cuba,  an  organisation  known  as  the  Radio  Cor- 
poration has  been  formed  for  the  purpose  of  the  impor- 
tation and  sale  of  radio  apparatus.  It  is  hoped  that 
suitable  arrangements  may  be  made  with  British  manu- 
facturers of  this  class  of  plant,  which  enjoys  a  high 
reputation  throughout  the  Caribbean,  and,  indeed, 
throughout  South  America.  The  100-ft.  wireless  towers 
ot  the  transmission  station  of  the  Cuban  Telephone  Co. 
have  now  been  completed,  thus  enabling  Habaiia,  the 
capital  and  chief  port  of  the  island,  to  receive  broad- 
casting from  such  points  in  the  United  States  of  America 
as  New  York,  Philadelphia,  Pittsburg,  Detroit,  and 
other  cities.  The  Cubans  are  particularly  enthusiastic 
with  regard  to  the  progress  of  wireless  telegraphy  and 
telephony,  while  the  Government  affords  every  legitimate 
encouragement  to  foreign  inventors  to  bring  their  ideas 
before  its  notice  officially.  It  may,  perhaps,  be 
pointed  out,  however,  that  this  is  not  a  particularly 
auspicious  moment  for  British  contractors  to  enter  into 
commercial  arrangements  with  the  Cuban  Government, 
whose  position  is  rendered  iiisecure  owing  to  internal 
disturbances  and  the  threatened  interference  of  the 
United  States  Government,  duo  to  charges  of  corruption 
and  faulty  native  administration  which  have  been 
rightlv  or  wrongly,  l)rou<;ht  againstthe  present  Govern- 
ment. 

On  the  other  hand,  the  present  is  considered  a  sjieci- 
ally  favourable  opportunity  for  British  electrical  engi- 
neers to  take  up  extension  and  new  contract  work  in 
South  America  owing  to  the  more  favourable  position 
of  British  mannfacttirers,  in  conipari.son  with  that  of 
.American  companies.  French  companies,  and  German 
rontractors,  owing  to  the  effects  of  their  depreciated 
'  currency  on  cbble  costs.  The  office  of  origin  usually  col- 
'  lectB  the  entire' charge  for  messages  for  wire  and  radio 
communication  filed  with  it,  balancing  accounts  at 
regular  intervals  with  connecting  companies.  In  the 
United  States,  all  payments  are  made  in  dollars;  but 
in  France  accounts  for  cabl"  service  are  settled  in  francs 
at  an  exchange  rate  that  produces  a  dollar  value  of  less 
than  50  per  cent.  TIiuh.  the  cost  of  cabling  is  25  cents 
per  word,  and  the  return  messaga  in  paid   for  at  11.6 


cents  per  word.  The  result  is  that  American  cable  com- 
panies have  lost  money  on  westbound  traffic  from 
France,  while  a  similar  situation  exists  in  Latin 
America,  where  the  currency  has  a  depreciated  value 
in  dollars.  It  is  not  difficult  to  understand  why  the 
position  of  the  United  Kingdom  should  be  a  favourable 
one.  British  companies  connecting  in  South  America 
with  a  French  cable  have  solved  the  exchange  difficulty 
by  exacting  payment  in  sterling  or  francs  at  the  current 
rate  of  exchange.  The  action  of. the  French  Government 
in  fixing  the  value  of  the  franc  for  telegraph  tariffs  has 
been  accelerated  by  the  heavy  deficit  of  the  Administra- 
tion of  Posts  and  Telegraphs  for  1921,  amounting  to 
nearly  2,000,000,000  fr.  As  the  franc  is  the  unit  for 
telegraph  tariffs,  under  the  conventions  of  St.  Peters- 
burg and  London,  the  establishment  by  France  of  a  fixed 
currency  value  for  the  gold  franc  is  likely  to  be  followed 
by  similar  action  in  other  signatory  countries  having 
depreciated  paper  currency,  and  may  even  have  some 
effect  on  international  tariffs  in  general. 


N0TE5     FROM     INDIA. 


(From  Our  Special  Correspondent.) 


Darjeehng. — Government  has  notified  in  a  recent 
Gazette  tliat  land  in  the  Darjeeling  district  is  likely  to 
be  needed  for  the  construction  of  an  electric  power  line 
from  the  Balasan  River  to  Kurseong.  The  line  will,  it 
is  surmised,  pass  through  the  Darjeeling  and  Kurseong 
Tea  Gardens  so  as  to  enable  planters  to  make  use' of 
njotors  for  driving  tea  machinery  all  through  the  manu- 
facturing season. 

Kurseong  is  a  popular  little  hill  station  at  an  altitude 
of  about  5,000  feet,  where  a  fair  load  for  hotel,  school 
and  road  lighting  might  be  counted  on,  and  also  a  gooa 
load  for  railway  workshops  and  bungalows.  Eventually 
it  is  hoped  that  it  may  be  possible  to  electrify  the  Dar- 
jteling  Himalayan  Railway — a  narrow-gauge  tortuous 
line  of  about  50  miles,  between  Siliguri  and  Darjeeling. 
which  is  7,200  feet  above  sea  level.  This  latter  hill 
station,  it  may  be  noted,  has  a  pioneer  hydro-electric 
plant,  put  down  as  far  back  as  about  1900.  It  was  a 
small  affair  with  an  awkward  periodicity  for  motors, 
Ijut  it  has  worked  very  successfully,  and  does  credit  to 
its  designer  and  to  all  concerned  in  its  running  and  up- 
keep since  it  was  first  installed.  .Very  many  isolated 
water-power  electric  plants  are  to  be  found  on  tea  plan- 
tations in  the  Darjeeling  and  Kurseong  districts,  but 
all  suffer  from  the  same  complaint — scarcity  of  water 
during  the  dry  season  from  March  to  the  end  of  June, 
when  the  monsoon  rains  flood  the  hill  streams  again  and 
a  plentiful  supply  may  be  counted  on  for  at  least  six 
months. 

Delhi. — Much  controversy  has  I'ecently  taken  place  as 
to  whether  the  new  DiJhi  Capital  scheme  should  be  con- 
tinued. Millions  have  already  been  spent  on  buildings, 
roads,  drainage,  and  electric  light  and  power,  but  it  is 
argued  on  various  grounds  that  even  at  this  late  hour — 
the  work  has  been  in  hand  now  for  al)out  10  years — it 
will  be  more  economical  in  the  end  to  abandon  the  project 
than  continue  lavishing  money,  that  can  ill  be  spared,  on 
a  capital  which  nobody  wants.  In  spite,  however,  of 
these  arguments,  Government  has  no  intention  at  pre- 
sent of  stopping  the  work,  and  the  construction  of 
Government  House,  the  new  Secretariat,  and  numerous 
other  incidental  buildings  is  being  i)rocecded  with 
actively.  Miles  of  underground  cable  are  being  laid, 
and  new  transformer  stations  are  being  built;  and,  when 
completed,  the  arrangements  which  are  being  made  for 
street,  road,  and  avenue  electric  lighting  should 
eventuate  in  a  very  fine  scheme  indeed.  As  the  policy  of 
the  Indian  Government  is  to  encour.age  as  far  as  possible 
Indian  industrial  development,  it  is  anticipa-tod  that  all 
th"  i>oleR  and  castings  for  this  work  ran  he  satisfactorily 
made  in  India. 

/n>!uIntors.  -.\  new  and  very  up-to-date  pottery  work 
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in  Bengal  is  now  manufucturiiif;  a  large  proportion  of 
the  insulators  required  for  India,  both  for  Government 
and  for  private  work.  Insulators  for  10,00U-volt  trans- 
mission lint:s  have  been  successfully  made,  and  orders  are 
pouring  in  to  the  works  from  all  over  the  country.  Also 
such  trifles  as  switches,  distribution  boards,  cut-outs, 
(fee,  are  being  turned  out  by  the  hundred  gross,  and 
special  njaohinery  for  stumping  terminals  has  been  laid 


•  liiwii.  L'ndouljtedly  British  manufacturers  of  kindred 
material  will  feel  the  influence  of  this  new  factory  upon 
their  order  sheets  :  but  it  is  inevitable  as  time  goe.s  on 
that,  aided  and  encouraged  by  the  Government,  more 
and  more  of  the  simpler  type  of  electrical  requirements 
will  be  locally  produced.  Attempts  have  been  made  to 
manufacture  small  motors,  but  it  cannot  be  said  that  th« 
results  have  been  striking. 


THE  EFFECT  OF  WATER-POWER  DEVELOPMENT  ABROAD  ON  OUR  MANUFACTURING  POSITION. 


By    W.    T.    WARDALE,    A.M.I. E.E. 


The  modern  development  of  large  water  powers  in  all 
parts  of  the  world  sometimes  gives  rise  to  the  question 
as  to  what  will  be  the  result  of  this  development  on  our 
own  position  as  a  manufacturing  nation.  Will  the 
power  so  developed  involve  the  gradual  slipping  away 
of  markets  which  we  now  hold,  and  the  establishment  of 
similar  industries  within  economical  distance,  as 
regards  power  transmission,  of  the  great  waterfalls? 

At  first  sight  this  seems  to  be  an  inevitable  corollary 
of  the  above-noted  water-power  development,  and  it  is 
c|uite'  certain  that  a  good  deal  of  work  will  in  future 
be  carried  out  in  such  countries  as  Sweden,  New  Zea- 
land, and  India,  which  in  the  past  has  been  the  mono- 
poly almost  of  the  coal-producing  countries. 

Iron,  for  instance,  can  be  extracted  and  worked 
electrically  at  a  much  cheaper  rate  in  Sweden  than  in 
our  own  country  on  account  of  Sweden's  water-power 
resources  ;  and  it  is  quite  a  reasonable  idea  to  consider 
that  in  the  near  future,  steel  for  ship  plates,  boiler 
plates,  and  bridge  building,  may  be  produced  there  at  a 
cheaper  rate  than  in  this  country  under  tlie  present 
conditions.  India  is  prepared  to  supply  herself  with 
steel  and  also  with  cotton  goods  of  certain  qualities, 
and  is  making  good  progress  with  further  works  of  a 
similar  nature ;  and  vv-herever  iron  ore,  water  power, 
and  a  sufficient  supply  of  refractory  materials  can  be 
found  in  close  proximity,  the  iron  trade  will  tend  to 
centre  and  to  expand  to  the  limit  of  the  water  power — 
but  scarcely   any  further. 

This  point,  the  limitation  of  water-powers,  seems  to 
be  overlooked  as  a  rule  when  Cassandra-like  prophecies 
of  our  own  early  industrial  extinction  are  indulged  in  ; 
but  it  is  a  very  real  limit,  and  one  which  in  the  case  of 
Switzerland,  and  certain  portions  of  the  Western  States 
of   America,   has  been    experienced  already. 

In  the  States  several  of  the  plants  near  to  the  Mexican 
border  have  experienced  the  limitation  of  output  alluded 
to,  and  have  had  to  consider  the  installation  of  fuel- 
driven  machinery,  placed  not  near  the  falls  of  the  rivers, 
but  well  down  towards  where  the  great  towns  lie,  and 
where  ample  water  can  be  secured  for  condensing  pur- 
poses, and  coal  or  oil  delivered  by  train  or  barge  at  a 
leasonable  cost.  This  limit  must  be  reached  at  every 
water-power  site  sooner  or  later,  and.  owing  to  the 
development  of  those  activities  which  always  follow  the 
establishment  of  a  cheap  source  of  power,  the  lands  so 
favoured  will  become  more  and  more  power-using 
countries  than  they  have  been  in  the  past.  Thus,  for 
some  time,  we  ourselves  should  be  busy  in  manufactur- 
ing and  ciiuipping  plant  for  steel  works,  cotton  mills, 
and  shipliuilding  yards,  in  order  that  these  ]ieople 
may  have  such  plant  and  tools  to  start  workins:  with  : 
for  at  present  many  of  them  have  not  the  experience  to 
make  and  erect  their  own.  Here,  again,  these  aotivi- 
ties  will  lead  to  money  being  handled  by  the  native 
liupulation  in  considerably  larger  sums  than  has  bsen 
the  case:  and  they  will  demand  more  and  more  of  thivse 
thiiiirs  wliich  we  anil  other  countries  have  to  offer,  and 
which  thev.  at  present,  do  not  or  cannot  make.  Th» 
low-paid  labour  of  these  lands  will  also  assist  us  in  the 
handling  of  the  problem,  for  it  is  qnite  certain  that 
vhen  once  the  works  indicated  are  started,  native  laliour 
will  find   itself  »t  a  premium   in  many  lines,   and  will 


have  to  be  remunerated  on  a  higher  scale  than  has  been 
the  case;  just  as  in  Finland  and  other  European  coun- 
tries, the  establishment  of  a  regular  market  in  any 
one  line  as  a  result  of  good  power  facilities,  will  soon 
tend  to  lift  the  wages  level  to  that  of  the  highest-paid 
lands  in  Europe,  and  so  assist  to  equalise  matters 
somewhat  as  between  one  country  and  another. 

The  effect  will  come  gradually,  as,  owing  to  the  de- 
mands of  railways  in  the  newer  countries,  we  ought  to 
experience  a  fairly  good  time  in  making  generating, 
transmitting,  and  running  plant  for  these  concerns, 
and  in  keeping  our  ships  busy  in  taking  plant  to  them 
and  bringing  food,  wool,  and  other  products  home 
again. 

Our  own  coal-producing  and  handling  trade  will  have 
to  come  into  line,  produce  with  modern  plant,  in 
modern  ways,  and  cease  to  look  upon  the  trade  as  a 
means  of  holding  the  country  by  the  throat,  either  for 
the  purpose  of  wringing  profits  out  of  the  nation  or 
of  making  it  pay  higher  wages  than  industry  can  stand. 
Unless  this  be  done,  and  done  willingly,  the  products 
of  the  works  situated  in  countries  having  abundant 
water-powers  will  come  here  in  larger  and  larger  quan- 
tities, whilst  the  demand  for  coal  will  shrink  until  half 
our  pits  cannot  find  a  market  for  tlieir  output:  to  some 
extent  this  is  already  being  experienced  as  the  result 
of  the  trade  slump  and  of  the  equipment  of  a  propor- 
tion of  our  best  ships  with  oil  fuel-burning  apparatus. 
The  equipment  of  the  pits  with  the  speediest  and 
most  modern  types  of  coal-cutting  and  coal-handling 
plant  will  do  a  good  deal  to  bring  down  our  own  fuel 
costs  as  a  manufacturing  nation  :  whilst  the  extended 
use  of  low-temperature  carbonisation  plant  will  tend  to 
give  us  a  good,  cheap,  and  clean  fuel,  and  to  save  for  us 
those  valuable  by-products  which  at  present  are  so  often 
destroyed  in  boiler  furnaces,  and  which  we  cheerfully 
buy  from  abroad  when  we  might  make  them  at  home, 
saving  ourselves  a  considerable  sum  of  money  annually, 
and  providing  work  for  large  numbers  of  our  popula- 
tion. 

The  development  of  the  water-power  abroad,  there- 
fore, will  tend  to  make  our  own  industries  modernise 
their  plant  and  methods  or  remain  idle.  Should  this 
latter  phase  of  the  matter  be  developed  by  the  reluctance 
either  of  owners  to  spend  money  in  modernising  their 
plant  or  of  the  men  to  give  a  good  output  per  man 
per  day.  then  it  may  be  taken  that  these  manufacturing 
plants  will  not  stand  idle  any  longer  than  will 
sufiice  to  bring  down  their  shares  to  a  give-away  price; 
they  will  then  be  snapped  up  by  enterprising  men,  who 
will  ro-equip  the  plant  and  train  men  to  carry  out  -what 
will  be  virtually  new  processes  which  our  present  men 
will  not  under.stand.  becatise  they  have  refused  to  do  so. 

When  the  limit  of  the  water-power  development  in 
any  such  country  is  reached,  it  will  then  posses-< 
a  population  which  has  chansred  from  one  which 
led  a  fairly  primitive  type  of  existence,  to  a  community 
demanding  most  of  the  amenities  of  modern  civilisa- 
tion :  owing  to  the  development  noted,  their  own  land 
will  only  be  able  to  supply  a  portion  of  those  services 
and  commodities,  the  rest  bavins:  to  be  fouml  from 
those  countries  which  possess  coal  or  oil  fuel  in  fair 
abundance  and  under  fairlv  workable  conditions. 
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It  has  been  stated  that  the  end  of  the  present  supply  of 
oil  fuel  can  be  already  observed  :  as  our  own  coal  deposits 
may  last  for  some  considerable  time  to  come,  it  follows 
that  with  the  loading  up  of  the  world's  large  water- 
powers,  the  demand  for  iitanufartured  goods  will  come 
back  to  those  countries  not  only  having  good  natural  coal 
supplies,  but  which  liave  the  benefit  of  being  situated 
within  the  temperate  zone  in  which  men  can  work  at  a 
reasonable  output  in  comfort  all  the  year  round. 

The  tendency  outlined  above  can  be  observed  in 
Europe,  in  Sweden,  where  industrial  activity  is  in- 
creasing as  the  result  of  water-power  development,  and 
in  India,  where  steel  works  and  cotton  mills  are  being 
run  under  native  management,  with  power  from  their 
large  watersheds.  The  other  portion  of  the  matter  has 
two  sides  to  it ;  one,  the  spectacle  of  Switzerland  hav- 
ing to  consider  the  encouragement  of  all-night  working 
in  some  of  her  industries  because  the  available 
economic  water-power  development  has  been  reached. 
and  also  in  the  States,  where  the  use  of  automatic  in- 
ductor generator  stations,  situated  in  adjacent  val- 
leys, and  tapping  small  sources  of  water-power,  has 
been  brought  to  a  considerable  degree  of  eflSciency : 
these  plants  requiring  practically  no  supervision, 
making  use  of  a  cheap  and  hardy  type  of  generator,  and 


feeding  into  the  main  ring  at  points  convenient  to  the 
valley  and  the  general  supply.  The  second  considera- 
tion on  this  side  of  the  matter  is  the  fact  that  in  our 
own  country  we  possess  large  quantities  of  easily-won 
refractory  materials,  which  make  the  working  of  iron 
and  steel  efficient  and  easy;  and  these  refractories  and 
fluxes  are.  as  a  rule,  situated  in  fairly  close  proximity 
to  the  steel  and  iron-producing  centres.  Also,  the  valu- 
able natural  asset  possessed  by  South-East  Lancashire 
in  partictdar.  in  having  a  naturally  Immid  climate, 
means  that  textile  goods  of  fine  quality  can  be  spvin 
and  manufactured  with  higher  eflficiency  than  in  any 
other  part  of  the  world,  and  that  textile  engineering  will 
always  tend  to  centralise  in  that  area. 

The  development  of  foreign  water-powers  should 
therefore  make  us  busy  as  a  manufacturing  nation  in 
Ijuilding  plant  to  be  used  in  conjunction  with  these 
power  supplies,  should  make  our  conl  and  iron  trades 
recognise  that  there  must  he  an  end  ti>  exploitation  of 
the  nation  for  the  benefit  of  a  particular  industry,  and 
by  the  time  tlie  water-powers  are  gradually  developed 
to  their  full  extent,  should  give  us  ample  markets  con- 
taining large  populations  demanding  our  goods,  becatise 
their  own  lands  liave  gone  beyond  the  economic  limit  of 
their  own  home   production.  , 


ELECTRICITY    SUPPLY     IN     SOUTH     AFRICA.* 


Electricity  Commission  and  Control  Board. 


The  decision  of  the  Government  of  the  Union  of  South 
Africa  to  commence  the  electrification  of  the  country's  rail- 
ways during  a  period  of  acute  financial  stringency  was  a 
momentous  one,  but  that  it  was  justified  would  seem  to 
follow  from  the  fact  that  it  is  estimated  that  the  financial 
result  of  the  electrification  of  one  of  the  initial  sections 
alone  will  lie  a  saving  in  working  expenses,  as  compared 
with  steam  traction,  of  no  less  than  £237,510,  or  -21.5  per 
cent.,    on    the    net    capital    outlay. 

It  will  be  remembered  that  in  1917  Messrs.  Merz  &  Mc- 
Ijellan.  consulting  electrical  engineers  of  London,  were  com- 
mis.sioned  to  consider  the  subject,  and  their  report  was  sub- 
mitted to  the  Union  Parliament  in  September,  1919.  The 
Railways  and  Harbours  Board  and  the  Government  ap-^ 
proved  of  the  proposals  made  therein  and  a  commencement 
of  the  work  of  conversion  was  made  early  this  year.  The 
scheme  is  undeistood  to  be  one  of  the  largest  outside  the 
U.S.A..  and  the  first  two  sections  to  be  electri- 
fied will  afford  experience  of  electric  traction  'as  applied  to 
both  suburban  and  main  lines;  the  Howick  branch  line  of 
2J  miles,  which  diverges  from  the  Glencoc  .Junction — Pieter- 
maritzburg  section  at  Merrivale,  will  be  worked  on  the 
multiple-unit  system,  while  the  Glencoe  Junction-Pieter- 
maritzburg  .section  of  the  Natal  main  line.  171  miles  in 
length,   will  be  operated  by  means  of  electric   locomotives. 

In  adopting  the  railway  electrification  scheme  the  advan- 
tage of  modernising  methods  of  transport  was  the  juain, 
though  by  no  means  the  only,  consideration,  for  the  scheme 
was  regarded  not  merely  as  a  means  of  improving  railway 
haulage,  but  as  the  beginning  of  the  electrification  of  the 
country  as  a  v^hole.  Reasons  of  economy,  therefore,  dictated 
that  the  electricity  generating  stations  which  it  would  Iw 
necessary'  to  establi.sh  to  meet  the  railway  demands  should 
also  supply  electricity  for  mimicipal,  industrial,  and  general 
purposes  within  the  economic  radiiTS  of  the  transmission 
system. 

The  Government  realised  this  fact,  and  accordingly  in- 
fitructed  Mpstrs.  >ferz  &  McT^llan  to  investigate  the 
general  subject  of  ele'-tricity  supply  in  the  T^nion.  Tlic 
resulting  reports  were  issued  in  .\pril,  1!T2<1.  and  November. 
1021.  and  the  views  exprrti-ed  therein  induced  the  Govorii- 
ment  to  deride  on  the  centralisation  and  the  generation  of 
electricity,  and  to  establish  regional  systems  of  generation 
and  distribution  for  all  purposes.  The  necessary  interlink- 
ing of  the  systemR  will  he  facilitated,  it  is  hoped,  by  lecis- 
lation  that  is  alluded  to  below,  which  also  provides  thi'.t 
future  developments  shall  he  alone  such  lines  as  will  ensure 
"  an  abundant  supply  of  plectricity  at  the  lowest  possible 
cost." 


•  This  article  is  based  on  information  obtained  from  the 
following  sonrces :  The  TTich  Commissioner  for  the  Union 
of  South  .Africa:  TU'Uter's  Trade  Service;  the  .S.'l.  TiniUrnyx 
iind  IlnrbnuTK  Vnpnzinr :  the  S.A.  Minivji  nnH  KnflinrrTiti;! 
.Imirnal:  and  the  Trnniinrlwnf  of  the  S..\.  Institnto  of  Elec- 
trical  Engineers. 


The  work  involved  is  considerable  and  important  as  it 
will  be  realised  that  the  Government  and  people  of  South 
Africa  have  embarked  on  one  of  the  most  important  and 
far-reaching  development  schemes  that  have  been  undertaken 
since  the  establishment  of  the  Union.  Funds  have  already 
been  provided  by  Parliament  for  the  initial  iKirtion  of  the 
work,  the  gross  capital  ontlay  on  which  is  estimatHd  at 
.£4,4.53,690 — and  this  is  only  a  small  portion  of  what  the 
whole  scheme  promises  to  become.  "  \  counti'y  possessing 
such  valuable  raw  materials,  situated  as  it  is  far  from  other 
industrial  countries,  .seems  bound  to  develop  a  number  of 
new  industries  of  this  kind  as  soon  as  cheap  power  is  avail- 
able." 

Tn  a  report  dated  .January,  1916,  the  Development  of  Rc- 
.sources  Cotnmittee  of  the  South  African  Institute  of  Elec- 
trical Engineers  drew  attention  to  the  rem.arkablc 
opportunities  for  the  manufacture,  with  the  aid  of  electri' 
power,  of  articles  of  commercial  value  exten.sivelv  used  by 
the  agricultural  and  mining  industries  in  South  .\frica.  Tli 
latter  industries  utilise  annually  more  than  two  million 
pounds'  sterling  worth  of  chemicals  which  at  present  are 
imported.  The  necessary  raw  materials  are  available  in  the 
T^nion,  and  with  the  provision  of  cheap  power  supplies 
South  .Africa  will  nossess  all  the  essential  requirements  for 
electro-rhemical    indiistries   on    a   large    scale. 

By-product  recovery  from  waste  coal  will  be  a  feature  of 
all  super-power  stations  in  future,  and  the  consulting  engi- 
neers have  been  asked  to  consider  the  advisability  of  design- 
ing the  power  stations  to  be  built  in  connection  with  the 
railway  electrification  scheme,  .so  that  the  necessary  plant 
for  the  recovery  of  by-products  can  be  added. 

Tn  England  in  1920  the  Nitrogen  Products  Committee 
appointed  by  the  Ministry  of  Munitions  reported  most 
favourably  on  the  prospects  of  coal  by-product  recovery  in 
South  Africa,  and  the  distribution  in  bulk  of  cheap  power 
should  .stimulate  industrial  activity  and  production  and 
create  a  new  spirit  of  enterprise  iu  potential  industries. 
To  f.-icilitate  its  intentions  the  Government  drafted  an 
Electricity  Bill  early  in  1921;  however,  the  drafting  com- 
mittee did  not  follow  its  instructions  to  frame  the  Bill  on 
the  lines  of  the  Electricity  (Supply)  Act,  1919  (Great 
Britain)  as  rcr-onmiended  by  Messrs.  Merz  and  McJjellan, 
and  the  result  of  its  shortcomings  'was  thlat  the  Bill  was 
withdrawn  entirely.  The  Bill  was  re-drafted  and  introduced 
as  the  Electricity  Bill,  1922,  when  it  was  seen  that  much 
of  the  rritici.sm   of  the  first  measure   had   been    met. 

The  Bill  provides  for  the  cstablshmcnt  of  an  Electrcity 
Supply  Commission,  to  con.sist  of  not  less  than  thre«  and  not 
more  than  five  members,  appointed  by  the  riovernor-General. 
who  shall  fix  the  term  of  office,  .salary,  and  conditions  of 
appointment;  at  least  one  member  shall  give  his  whole  time 
to  the  work  of  thf  Commission,  the  duties  of  which  shall  be  :  — 
(a)  The  establishment,  maintenance  and  working  of 
undertakings  for  an  efficient  supply  of  electricity,  at  as  low 
a  cost  as    possible,    to    Government    departments,    the    S.A. 
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Railways  and  flarbouis  Administratiuii,  lci:a.l  au'tUorifcies, 
eompauies,  uud  other  persons  carrying  ou  industrial  under- 
takingK,  or  any  other  persons  whatsuevi-r  in  the  Union ; 
"  (b)  the  inve-stigation  of  new  or  additional  facilities  for 
the  supply  of  electricity  within  any  area  and  the  better  co- 
ordination and  co-operation  of  existing  undertakings,  so  as 
to  stimulate  the  provision,  wherever  reijuired,  of  a  cheap 
and    abundant    supply    of    electricity." 

The  Commission  will  have  power,  inter  alia,  to  (c)  raise 
money  by  way  of  loan;  "  (i!)  acquire  by  purchase,  lease,  or 
otherwise,  land  or  rights  or  interests  in  or  over  land,  wafer 
rights,  rights  to  coal,  and  to  property  of  any  deacriotion 
whatsoever,  and  to  work  or  otherwise  beneficially  use  any 
property  or  rights  so  acquired;  (e)  aiquire  by  purcha.-e. 
lease,  or  otherwise,  or  to  cnnstruct  and  to  maintain,  alter, 
or  improve  buildings,  macliiuery,  plant,  transmission  and 
distribution  lines,  waterworlis,  reservoirs,  railways,  roads, 
bridges  water-courses,  pipelines,  and  any  other  apparatus 
or  works;  .  .  .  .  {k)  purchas<>  or  sell  coal  or  other  fuel,  steam, 
water,  and  other  materials  and  stores;  (/)  maimfacture  and 
sell  any  by-products  incidental  to  the  efficient  carrying  on 
of  any  work  or  undertaking  which  is  within  its  rluties. 
functions    or    powers." 

Before  the  Commission  can  establish  or  acquire  an  elec- 
tricity undertaking  a  permit  therefor  must  be  obtained 
from  the  Electricity  Control  Board  and  the  Minister  of 
Mines  and  Industries  must  approve  of  the  .scheme ;  the 
Governor-General  can  then  authorise  the  Commission  to 
raise  by  way  of  loan  the  capital  neces,sary  for  financing 
the  scheme.  Should  it  appear  that  any  undertaking  estab- 
lished or  acquired  by  the  Commission  liin  be  more  advan- 
tageously worked  bv  another  undertaker  than  itself,  the 
Commission  can  (with  the  approval  of  the  Governor- 
General  and  the  Electricity  Control  Board)  call  for  tenders 
for  the  working  of  the  undertaking.  It  .shall  be  the  principle 
of  the  Commission  that  its  undertakings  shall  be  carried  mi 
neither  at  a  profit  nor  loss,  and  its  charges  for  electriiity 
shall  be  adjusted  accordingly. 

For  the  purpose  of  controlling  the  supply  of  electricity  by 
the  Commission  the  Minister  of  Mines  and  Industries  fihall 
ilesignate  no  fewer  than  three  or  more  than  five  persons  to  be 
an  Electricity  Control  Board,  which  shall  have  all  the  powers, 
jurisdictions  and  privileges  described  in  .\ct  No.  6  of  1018. 

Neither  the  Commission,  nor  any  person,  company,  or 
association,  shall  carry  on  or  engage  in  any  manner  in  any 
existing  or  future  public  electricity  supply  undertaking 
except  by  permission  of  the  Electricity  Control  Hoard.  But 
no  such  permit  .shall  be  necessary  to  authorise  the  genera- 
tion or  supply  of  electricity  by  any  Government  department, 
or  the  S-.i^.  Railways  and  Harbours  .\dniini»tration,  any 
urban  local  authority,  or  any  undertaking  the  rated  cai)acity 
of  which  is  under  500  kW  per  annum.  .\uy  person  or  asso- 
ciation may,  without  a  licence,  generate  for  his  or  its  own 
use  any  quantity  of  electricity,  but  the  rvU'pl.v  thereof  -shall 
comply  with  any  requirements  of  the  Electricity  Control 
Board  made  to  facilitate  co-ordination  with  other  existing 
or  future  undertakings.  Such  a  i>erson  or  a.s.sociatiou,  a 
Government  department,  and  the  S..\.  Hallways  and  Har- 
bours .Administration,  may  also  supply  electricity  to  other 
persons,  up  to  l.OOO.IHJO  kWh  per  annum,  without  needing 
a  licence  f(ir  the  generating  station.  A.  licence  other  than 
one  held  by  the  Commission  shall  contain  a  schedule  of 
standard  prices  chargeable  l)y  the  licensee,  and  surplus 
profits  shall  be  shared  with  consumers.  An  appeal  can  l>e 
made  to  the  Electricity  Control  Board  in  the  case  of  delay 
or  refusal  of  the  licensee  to  supply  any  applicant,  and  HS 
years  after  the  granting  of  a  licence  the  Governor-General 
may,  subject  to  two  years'  notice,  expropriate  the  licensed 
undertaking  on  payment  of  the  value  thereof  at  the  time 
of  expropriation,  no  allowan<'e  being  made  by  reason  that 
the  purchase  is  compulsory,  for  goodwill,  prospective  profits, 
or   similar  considerations. 

The  generation  and  distribution  of  electricity  within  an 
urban  local  authority's  area  .shall  be  under  the  control  of 
that  authority,  but  the  Electricity  Control  Board's  permis- 
sion .shall  be  necessary  for  such  an  authority  to  supply 
electricity  outside  its  area ;  no  person  or  body  shall  supply 
electricity  within  a  local  authority's  area  without  the 
latter's  consent. 

In  cases  of  appeals  against  the  decisions  of  the  Electricity 
Control  Board  the  decision  of  the  Minister  of  Mines  and 
Industries  shall  be  final,  and  with  regard  to  tlie  penalties 
for  contravention  of  the  Act.  it  is  provided,  iiffcr  alia,  that 
an  undertaker  shall  be  liable  to  a  fine  not  exceeding  £50 
for  every  day  that  his  failure  to  comply  with  the  provisions 
continues,  and.  in  addition,  he  niiiv  be  ordered  to  forfeit  the 
whole   of  the   net    revenue   derived    from   tlie   undertaking. 

This  Bill  passed  through  Parliament  before  the  end  of  the 
session  in  .Tuly  last.  "  The  general  principle  of  the  Bill 
could  not  be  altered  in  Select  Conimittee.  and  the  two 
authorities— the  Electricity  Supply  Commission  and  tlie 
Electricity  Control  Board— remain  as  in  the  original  draft: 
but  with  vital  differences  in  their  con.stif.ntion.  It  was 
feared  by  many  that  the  Railway  Administration  might 
desire  to  obtain  a  dominating  influence  on  both  the.se  bodies 
for  its  own  purposes,   which   would  have  been  highly   unde- 


sirable f.jr  njany  rra.sous.  The  objection  has  been  mot  bv 
the  Select  Conimittee,  and  no  official  in  the  employ  of  the 
Kailway  .Administration  can  now  be  appointed  either  to  the 
Supply  Coimniasion  or  to  the  Control  Board.  Appoint- 
meiits  to  the  Control  H,,ard,  too.  need  no  longer  be  made 
solely  from  the  Civil  Service,  though  (;:ivil  Servants  may 
still  be  members  of  the  Board.  'I^e  main  criticism  against 
the  original  Bdl  was  that  it  gave  the  Supplv  Commissiou 
special  privileges  against  other  undertakers,  which  might 
effectually  close  the  door  against  private  enterprise.  The 
critui.sin  has  been  faced  boldly  by  the  Select  Committee, 
wliicli  ha«  introduced  the  iuiportant  priuciple  that,  before 
e.s  ahhshmg  any  new  undertaking,  the  Commission  shall 
call  lor  tenders,  which  shall  be  referred  to  the  Control  Board 
and  the  Mim=jter.  Only  after  expert  advice  on  tlwm  has 
heen  given,  and  after  the  most  careful  consideration  shall 
tlie  Governiiient  decide  between  the  Couimi.ssion  and  anv 
tenderer.     I  here   is,  too.  au  additional   safeguard  now  •    Five 

ye, lis  after   the   Coi s.sion   has  established   an   un.lertakinc. 

or  later  it  the  Minister  of  Mines  and  Industries  is  of  the 
opinion  that  such  an  undertaking  might  be  more  advan- 
tageously Worked  by  another  undertaker,  tenders  for  its  opera- 
tion are  to  lj,e  invited.  Tlie  new  provision  is.  perhaps,  the  best 
practical  nietlind  that  could  be  devised  to  ensure  economical 
working.  Ih^  original  clause  einpowering  the  Commission 
to  differentiate  in  its  charges  as  between  various  classes  of 
consuiiiers— a  privilege  expressly  denied  to  other  undertakers 
—has  been  deleted,  and  the  Commission  is  now  rightlv  placed 
111  the  .same  position  as  other  licensed  undertakers.  .\  schedule 
of  standard  prices  will  be  fixed,  subject  to  periodic  revision 
b.v  the  Control  B.wrd.  These  are  the  main  modifications 
which  have  been  introduced  into  the  Bill.  As  t«  the  de- 
sirability of  the  Bill  in  jirinciple  there  is  iio  contioversv 
and  everyone  will  hope  that  it  may  achieve  its  essential 
object  of  enabling  the  railways  and  other  indnstries  to  obtain 
cheap  electric  power." 

The  magnitude  of  the  task  of  electrilying  the  tountrv'» 
railways  is  iudicatad  by  the  following  tiguies :  Less  than 
I'lO  years  ago  there  were  no  railways  in  South  .Africa,  but. 
according  to  Sir  \V.  \V.  Hoy  (general  manager  of  the  S.A 
Hjii! ways  and  Harliours).  there  exists  to-day  a  network  of 
l.5.l)0()  miles  of  railways  in  the  Union  and  adjoining  tern- 
tories\  the  longest  through  route  being  from  Cape  Town  tn 
the  Belgian  Congo,  a  distance  of  -i.tiOU  miles.  Since  the 
establishiiient  of  the  Union  on  May  31st,  1910.  the  ope» 
mileage  of  the  State-owned  lines  lias  increased  bv  -.'.So* 
miles,  or  39  per  cent.,  while  the  mileage  worked  has  in- 
creased by  nearly  4.0(K)  miles,  or  roughly  .53  per  cent.  Tlie 
capital  ciiitlay  on  the  sy.stem  amounts  to  i'lOO.OdO.OtX).  having 
increased  by  37  per  cent,  since  19(J9.  and  the  general  traffic 
development  during  the  same  period  is  reflected  by  the 
following  increases:  Train-miles.  lf;.3U2.(X)0.  or  .t^  per  cent.: 
passengers  carried  3G.0n().(«)g.  or  T27  per  cent.;  tonnage  of 
goods  carried  3.748,00*1,  or  l(l«  per  cent.;  tonnag*  of  coal 
earned  3.75'2.0(KI.  or  72  per  t>ent. ;  total  earnings 
fl3.162.tK)().  or  126  i^er  cent.;  eftriiinge  per  average  open 
mile  J:940,  or  128  p«r  cent. 

The  physical  features  of  the  eountry  traTersed  by  the 
?>iiiith  -African  railways  vary  greatly:  on  the  main  lines  from 
the  .seabourd  to  .lohannesbuig  the  ruling  gradients  are  1  in 
41)  in  the  coastal  rggiou,  and  1  in  80  inland,  whilst  the 
sharpest  curve  has  a  radius  of  :Ut#  ft.,  and  the  highest  alti- 
tude reached  is  fi,463  ft. 

VVith  regard  to  the  general  supply  of  electricity  in  the 
I'nioii  the  Summary  of  Sir  R.  N.  Kotze  (Government  Mining 
Engineer)  i)reseiits  a  fairly  ai-iiirate  picture  of  the  present 
position  :  — 

The  only  undertaking  in  South  .Africa  which  generates 
and  sells  electricity  on  a  scale  comparable  to  that  of  the 
world's  largest  undertakings  is  the  Victoria  Falls  i^-  lYans- 
vaal  Power  Co.,  Ltd.  With  its  subsidiary  compajiy.  the  Rand 
Mines  Power  Supply  Co..  Ltd..  it  supplied,  during  IMl, 
8O4.000.(X)0  electrical  units  from  its  four  generating  stations 
at  Rosherville.  Simmer  Pan,  Brakpan.  and  A'ereeniging, 
which  have  a  total  plant  capacity  of  210. .500  kVA.  Its  con- 
sumers are  mainly  gold  mines  on  the  Witwaterwand,  but 
some  of  the  municipalities  on  the  Rand  also  purchase  a  bulk 
supply  from  it.  and  there  are  sundry  other  consumers,  such 
as    factories,    steel   and    iron    works   at    Vereeniging.    &c. 

Before  the  days  of  the  \"i«toria  Palls  Power  Co.  nearly 
all  the  mines  on  the  Rand  generated  their  own  electricity, 
and  its  principal  use  was  for  lighting  puri-K>ses.  The  clase 
as.sociation  of  some  mines  led  to  the  establishment  of  central 
stations  for  groups  of  mines,  and  to  this  class  belong  the 
stations  of  the  Randfcmtein  Estates  (2(i.tXX.1  k\\).  the  Ea.st 
Hand  T'ropriefjirv  Mines  (23.000  k\V).  and  the  Kleinfontein 
A>.sociation  (6,000  kW).  which  supply  electricity  for  both 
light  and  power,  and  which  to  some  extent  also  «ell  power 
to  neighbouring  municipalities  and  a  few  other  consumers 
The  central  power  station  (17.000  kW)  of  the  Pe  Beers  Co.. 
at  Kimberley.  had  a  similar  origin,  and.  liesides  supplyinfj 
the  needs  of  the  mining  rompanv  itself,  furnishes  light  and 
power,  to  the  extent  of  three  and  »  half  million  units,  to 
the    nuniicip.ility    and    tramways   of  Kimberley. 

The  other  companies  selling  electricity  all  operate  on  a 
smaller   scale  and  generate   mostly  for   their  own   use.    Two 
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of  these  in  the  Traosvaal,  the  Tiausvaal  Gold  Miniag 
Estates  and  Giynu's  F.ydenburg,  are  mining  companies  with 
hydro-electiii-  plant  run  on  wat<>r  pouer  granted  under  the 
niiuing  law.-  of  that  Province,  and  sell  part  of  their  elec- 
tricity to  other  mining  concerns  and  to  the '  townships  of 
Sabie  and  Pilgrim's  East. 

The  larger  municipalities  have  generating  plant  of  their 
uwjj.  botli  for  town  hghting.  for  selling  to  consumers  for 
light  and  power,  nnd,  in  the  case  of  several  of  them,  for 
running  tramways.  Tie  installations  with  a  rated  capacity 
of  over  l.OOCi  kW  are   the  following  :  — 

kW  Capacity. 

Johannesburg  13,750 

Durban  ...  10,000 

Capetown         ...  8,900 

Port   Elizabeth  3,500 

Pretoria  ...  3.'200 

Pietermaritzburg  •2.200 

East    London  1.700 

Bloemfontein  1.650 

There  are  a  further  33  municipalities  with  plant  of  a 
4^'apacity  mostly  under  200  kW.  Of  other  public  undertak- 
ings of  importance  mention  should  be  made  of  the  two  tram- 
way companies  in  Capetown,  which  operate  the  city  and 
Camp's  Bay  tramways.  They  use  about  five  and  a  half 
million  units  per  annum,  which  may  be  considered  as 
equivalent  to  a  capacity  of  about  -2,500  kW.  The  Port 
Elizabeth  Tramway  Co.  has  a  plant  of  900  k\V,  and  uses 
about   1.000.000  units  per  annum. 

The  South  African  Railways  and  Harbours  Administration 
has.  at  the  present  time,  before  electric  traction  is  adopted 
<in  any  of  its  sections,  a  fairly  large  demand  for  electric 
power.  Its  15  principal  workshop  and  harbour  depots  and 
160  smaller  installations  are  completely  electrified,  while  the 
lichting  of  these  and  of  railway  piemi.-^os  and  the  charging 
of  accuiniilator.s  for  coaches  gives  rise  to  a  large  demand. 
Over  30.000,1X10  units  were  consumed  in  19'21.  and  the  major 
portion  (if  this  power  was  purchased  from  municipalities  and 
transformed  or  converted  as  necessary.  Durban  supplied 
five  million  and  Capetown  four  million  units.  The  Pretoria 
dera.Tnd  of  about  one  and  a  half  million  units  is  at  present 
met  by  the  .Administration's  station,  but  ariangements  have 
been  made  to  .secure  this  and  a  much  increased  supply  from 
the  Pretoria  Municipality's  new  plant.  The  Admicistiation 
produces  its  own  electric  power  at  T'itenhage.  De  Aar.  Beau- 
fort West,  Touws  River,  and  Standerton.  .\t  these  la.st- 
qnoted  localities  the  Administration  also  fulfils  the  require- 
ments of  the  municipalities  for  a  .supply  olf  lighting,  but 
otherwise  it  is  not  its  practice  to  sell  electricity. 

The  remaining  producers  of  electricity  in  the  Union  are 
private  person.s  and  companies  who  generate  it  for  their  own 
use.  Some  of  these,  such  .-is  the  larger  diamond,  gold,  and 
roal  mining  companies,  have  fairly  large-sized  plant,  the 
Premier  Diamond  >Iine's  plant,  for  example,  being  rated  at 
.■i,9J.T  kW.  The  total  number  of  such  establishments  is  given 
by  Messrs.  Merz  ajid  McLellan  as  1,477,  with  a  rated 
capacity  of  115,171  h.p.  From  the  statistics  published  by 
the  Department  of  Mines  and  Industries  for  December  31st. 
,1919.  it  appears  that  there  were  in  use  in  South  Africa 
13.4.T.S  electric  motors  of  .595.70'2  total  h.p.,  and  of  these 
6.289  motors  of  120.760  h.p.  belonging  to  industrial  concerns, 
as  distinguished  from  mines. 

.\s  might  be  expected,  the  type  of  current  adopted  in 
South  Africa  varies  a  good  deal.  The  Victoria  Falls  and 
Transvaal  Power  Co..  the  Randfontein  undertaking  and  the 
municipalities  of  Durban  and  Bloemfontein  have  three- 
phase  current,  with  a  frequency  of  50.  Capetown  and 
.Tohannesburg  municipalities  both  have  a  two-phase,  50-cycle 
.sy.stem  and  also  direct  current.  Pretoria  has  direct  current 
only.  The  smaller  municipalities  have  mostly  adopted 
direct  current. 

Pri'cs  paid  naturally  show  great  variation.  The  Victoria 
Falls  Co.  charges  .525  penny  per  unit  to  consumers  with  a 
load  factor  of  70  per  cent,  and  over,  and  a  higher  rate  for 
lower  f.Tctors.  For  supply  to  municipalities  the  company's 
tariff  varies  with  the  period  of  contract,  and  is  built  up  of 
a  charge  proportional  to  the  number  of  kW  taken  at  the 
peak  load  and  a  charge  on  the  units  actually  consumed. 
Provision  is  made  in  the  company's  licence  for  sharing 
surplus   profits  with   consumers. 

The  larger  municipalities  have  experimented  in  various 
forms  fif  tariff,  with  more  or  less  success  in  extending  the 
ronsnmption,  hut.  there  appears  to  be  little  unanimity 
arnong.st  their  eniiineers  as  to  the  best  poli<  y  to  adopt. 
.Mor'-over.  nil  the  larger  municipalities  are  hampered  by  the 
need  for  larger  supply  stations,  and  have  to  adopt  their 
■pnljry   to   suit  this   element   in   the   situation. 

South  .\frica  cannot  Ijoast  of  water-power  resources  in  the 
slichtest  decree  rompnrablv  to  those  of  Canada.  In  the 
Victoria  Falls  of  the  Zambesi  and  the  .\ughrabies  Falls  of 
the  Orange  River  are  no  doubt  potential  sources  of  a  large 
quantity  of  power,  but  they  are  situated  in  areas  at  present 
remote  from  any  considerable  ponulation.  and  it  will  be 
many  ye.nrs  before  they  are  utilised.  There  are  in  the 
Transvaal.  Natal,  nnd  the  East-ern  Cane  a  number  of  streams 
from  which  power  could  be  generated,  but  their  size,  Situa- 
tion,  it-c,   do   not   encourage    the    belief   that  anything  but 


comparatively  small  amounts  of  power  could  be  generat^'d 
from  them.  These  will  be  useful  in  time,  and  should  bo 
linked  up  with  any  general  scheme  of  power  aupi>ly  to 
embrace  the  whole  country,  but  they  are  more  likely  to  be 
of  local  u.se  than  for  transmission  to  distant  consumers. 

As  against  the  "  white  coal  "  of  Canada,  South  Africa  has, 
in  the  Transvaal  and  Natal,  and,  to  a  less  extent,  in  the 
Orange  Free  State,  vast  supphes  of  coal,  which  can  be  won 
at  as  low  a  cost  as  anywhere  else  in  the  world,  and  it  is  on 
this  source  of  power  that  the  country  must  rely.  The  initial 
cost  of  steam-driven  generating  stations  is,  of  cour.se,  high, 
and  the  amortisation  and  interest  on  such  plant  alone  con- 
stitute a  heavy  charge  per  unit  for  current  supplied.  Still, 
fuel  supply  is  the  next  most  important  item  of  working 
expenditure,  and  ultimately  a  process  may  be  evolved  which 
will  consist  in  the  winning  of  by-products  from  coal  and 
the  utilisation  of  the  balance,  either  directly  or  as  producer 
gas,  as  fuel.  This  should  yield  electricity  at  a  fairly  low 
cost  per  unit. 

For  the  present  and  in  the  immediate  future  South  Afric:i 
must  rely  on  coal  as  the  source  of  power  for  any  large 
generating  plant. 


EXPORTS  AND   IMPORTS  OF  ELECTRICAL 
GOODS  FOR  JULY,  1922. 


It  will  be  noted  with  interest  that  the  July  returns  of  elec- 
trical  exports  from  this  country  show  a  slight  improvement; 
the  total  value  recorded  for  the  mouth  was  i6809,915,  as 
compared   with  J782.656  in  June.  -     i       ■ 

The  electrical  imports  total  of  i£184,979  for  the  month,  as 
compared  with  the  June  figures  of  ^202,481,  represents  a 
bigger  falling  off  in  value  than   in  the  previous  month. 

The  re-exports,  valued  at  £15,246.  show  a  marked  increase 
as  compared  with  £11.543  recorded  for  June. 

The  increased  value  of  the  exports  was  due  princii)ally 
to  improved  business  in  the  insulated  ^vire  and  cable  and 
telegraph  and  telephone  wire  and  cable  sections,  while  the 
figures  for  lamp  exports  show  a  falling-off  of  £9.000  as  com- 
pared with  .June.  In  the  electrical  imports  sejtion  the 
machinery  totals  were  nearly  £40,000  less  than  tho.se  for  the 
previous  month ;  an  increase,  however,  of  £20,000  was  re- 
corded  in   the  telegraph   and   telephone   imports  section. 

V.m.nES  OF  Electric.vl  E.xports  and  Imports  for  Jdlv,  1922. 

Re- 
Exports.  Imports.  Exports. 
£  £  £ 

Electrical    gmxls    and    apparatus  86,168        35,982 '        3.262 

Insulated  wires  and   cables         ...  138,588        11,338              36 

Glow    lamps           ♦...'        19.491        12,970            216 

Arc    lamps    and    parts       690            928            — 

Batteries    and    accumulators       ...  43,630         3,591              95 

Carbons           3,554         3.205            259 

Meters   and   instruments             ...  17,125         6,148         2,788 

Electrical    Machinery. 

Railway   and    tramway    motors...  20.594             —              — 

Other  motors  and  generators  ...  1.36,012  —  — 
Switchboard     (not    telegraph     or 

telephone) 5,889     ,       280            — 

Electrical     -machinery       (unenu- 

merated                  117.0.35        74,642         6,411 

Telegraph    and   telephone    cable 
and  material. 
Telegraph     and     telephone     wire 

and    cable    (not    submarine)    ...  61.7.56         2.010            667 
Submarine     t^-legraph     and     tele- 
phone cable           24,110            —              — 

Telegraph    and    telephone   instru- 
ments and    apparatus              ...  1.35.273       .33,885          1,517 
Total        £809,915    184.979        15.!Ji6 


Glasgow  Tramways  Jubilee. — The  city  of  Glasgow  cele- 
brated the  jubilee  of"  the  tramways  .on  August  JSth  with  a 
pageant  showing  ancient  and  modern  types  of  vehicles.  .\t 
a  luncheon  which  followed  the  toast  of  "The  Corporation 
of  Glasgow  "  was  proposed  by  Alderman  Clark,  of  Roch- 
dale. Other  toa.sts  «ere  "The  Tramw.nys  Comnu'tfee,"  by 
Councillor  Mancor.  Convener  of  the  Edinburgh  Tramways 
Committee,  replied  to  by  Bailie  McWhirr.  Convener  of  the 
Glasgow  Tramways  Committee;  "The  Staff,  Past  and 
Present,"  by  Sir  \V.  P.  Russell,  replied  to  by  Mr.  Barber 
Glenn,  first  .secretary  of  the  Gla.sgow  Tramway  Co.;  Mr. 
•Tohn  Young,  general  manager,  Gla.sgow  Corporation  Tram- 
ways, 1894-1904;  and  Mr.  James  Dalrymple.  the  present 
general  manager.  In  the  evening  a  reception  and  dance 
took  place,  and  every  eniploy(j  was  presented  with,  a  one- 
.  pound  Treasury  note,  r  , 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 

Readers  are  inrited  to  avhmit  particulars  of  7iew  or  improved  devices  and  apparatun,  which  will  be  publitfied 
if  considered  of  sufficient  interest. 


Portable  Starter  for  Large  Petrol  Motors. 

We  recently  attended  a  demonstration  of  \\i\  appliance 
invented  by  Mr.  G.  F.  WuU'I'LE,  38,  Newton  Koad,  Kuslitou, 
Northants,  for  starting  up  the  engines  of  vehiclea  of  the 
charabanc  type.  This  consists  of  a  small  electric  motor 
which  drives,  through  a  single  reduction  gear,  a  shaft  which 
is  secured  to  the  starting  handle  of  the  engine.  The  arrange- 
ment is  shown  in  the  accompanying  illustration  (lig.  1).  As 
will  be  seen,  the  shaft  passe*  through  a  ring  mounted  upon 
the  motor,  and  it  is  held  by  three  springs,  which  take  up  any 


Fig.  1. — A  Poktablh  Petuol  Motor  Starter. 


and  a  reverse  motion.  The  body  of  the  van  has  a  loading  6X)ace 
of  3  ft.  5  in.  by  3  ft.  2  in.  by  3  ft.  11  in.,  equal  to  '66  cu.  ft. 
The  vehicle,  which  has  a  wheel  base  of  5  ft.  5  in.  and  weighs 
9  cwt.  complete,  is  fitted  with  26-in.  dia.  wheels  and  3-in. 
pneumatic  tires. 

The  "  ElectrhGas  "   Range. 

The  Magic  Foknacb  Co.,  Boston,  Ma.ss.,  U.S..\.,  whose 
electric  coal  range  was  described  in  the  Electrical  EEtiEW 
of  November  2.5th.  1921,  has  now  produced  a  similar  appliance 
in  which  both  the  electrical  and  gas  methods  are  employed. 


Fig.  3. — The  "  Electri-(1as  "  Rance. 


Fig.  2. — A  5-cwt.  Electuic   Deliveuv   Van. 

displacement  in  any  direction.  A  universal  joint  in  the 
centre  of  the  shaft  performs  a  similar  function.  To  the  end 
(if  the  shaft  is  fitted  an  arm.  one  end  of  which  Ijooks  over 
the  front  of  the  starting  handle,  while  a  semi-circular  recess 
at  the  opiJosite  end  fits  over  the  other  end  of  the  starting 
handle.  The  starting  dogs  are  put  into  gear  by  means  of  a 
lever  which  pushes  the  shaft  forward.  The  whole  gear  is 
mounted  on  a  simple  trolley,  the  wheels  of  which,  when 
it  is  placed  in  position,  are  lifted  cle.ir  of  the  floor  by  the  lever 
seen  upon  the  right  of  the  appliance. 

In  depots  where  it  is  necessary  to  start  a  number  of  large 
engines  from  "  cold  "  every  morning,  the  starter  should 
prove  of  great  utility. 

A  5--cwt.  Electric  Delivery  Van. 

k  .'^mall  electric  delivery  van  (fig.  2)  for  loads  up  to  5  cwt. 
has  recently  been  put  on  the  American  market  by  the  Auto- 
ni.itic  Transportation  Co.,  of  Buffalo,  N.Y.  It  is  propelled  by  a 
2I-viilt:,  33-ampere,  series-wound  motor  located  under  the 
(Irivin-'s  seat  and  driving  the  near  side  rear  wheel  through  the 
nicdium  of  a  roller  chain.  Power  is  supplied  by  a  battery  of 
"Exide"  accumulators,  while  the  controller  is  arranged  to  give 
five  positions,  viz.,  three  forward  speeds,  a  neutral  position, 


Fig.    4.— The    "  Quickway  "    Coil  Formtno   M.^chine. 

The  electi-ical  half  consists  of  an  oven  measuring  18  in.  in 
breadth  and  depth,  and  14  in.  in  height,  an  electric  grill,  and 
an  "outlet"  receptacle  for  the  operation  of  a  washing 
machine,  an  electric  iron,  or  other  appliance.  The  gas  half, 
which  is  on  the  right  of  the  illustration  (fig.  3),  consists  of 
five  burners  fitted  beneath  a  jiorforated  t^ble.  The  gas  is 
lighted  electrically  by  the  mere  pressing  of  a  button. 

The  "  Quickway  "   Coibforming  Machine. 

The  Midland  Dynamo  k  Motor  Repairs  Co.,  Ltd.,  Volta 
Works,  64,  Belgrave  Gate,  Leicester,  has  sent  us  particulars 
of  a  new  machine  for  winding  and  forming  coils  which  pos- 
sesses the  merits  of  simplicity  and  ease  of  oiieration.  This 
machine,  known  as  the  "  Quickway,"  is  illustrat-ed  in  fig.  4. 
It  is  adjustable  and  can  be  sets  up  to  the  required  dimen- 
sions of  the  coil  in  a  few  minuter  The  conductors  are  ar- 
ranged to  be  drawn  through  a  friction  clamp  which  adjusts 
the  tension.  The  winding  position  of  the  machine  is  such 
that  the  wires  require  practically  no  handling  as  they  are 
being  fed  into  position.  By  means  of  a  friction  clutch  the 
machine  revolves  anil  draws  the  wire  along  the  track  to 
form  a  hair-pin  loop  which  has  sides  arranged  at  an  angle 
to  suit  the  slot  in  the  armature  which  the  coil  is  to  occupy. 
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Wliou  tlie  requisite  luimuer  of  tunis  has  been  made,  by  the 
simple  movement  of  a  lever  through  tlie  friction  drive,  and 
by  the  same  mechanitm,  the  coil  is  stretched  ready  for  taping. 
The  time  occupied  in  winding  an  average  coil  is  two  minutes. 
The  advantages  claimed  for  this  machine  by  the  inventor  are 
its  speed,  simplicity,  and  efficiency;  no  wooden  blocks  or 
other  accessories  are  required;  the  machine  is  a  complete 
unit;  and  it  \vill  deal  with  all  sizes  of  wire  wound  stator  or 
armature  coils  found  in  practice.  The  machine  js  power- 
driven  and  can  be  directly  coupled  to  a  small  high-speed 
motor,  or  shafting. 


THE     ELECTRICAL     MANUFACTURING 
POSITION     IN     AUSTRALIA. 


'\i-STR.ALi.*N  newspaiH-r.s  to  hand  this  week  contain  repufts 
of  the  speech  deUvered  at  the  annual  meeting  of  the  f  »«bsb 
Electric  Co.,  of  Australia,  Ltd.,  held  on  June  15th,  by  Mr. 
J  B  Nicholson,  the  chairman.  He  lir.st  described  the  new 
works  of  the  company,  and  the  progress  being  made  with 
manufacturing  operations  there.  He  stud  that  the  Mew 
South  Wales  Railway  Commissioners  had  favoured  them  with 
substantial  orders  for  turbo-alternators,  some  ot  which  were 
Hearing  completion.  In  other  directions  they  had  not  been 
so  fortunate.  An  impression  had  got  abroad  that  the  class  ot 
machinery  in  which  the  company  specialised,  although  sub- 
ject to  dutv,  might  be  allowed  into  Australia  duty  tree  by 
special  regulation.  Evidently  ■'  pressure  had  been  brought 
to  bear"  and  not  onlv  had  importations  been  allowed  duty 
free,  but  rebates  of  duty  akeady  paid  had  been  allowed  and 
refunds  made   in   cash. 

The  position  thus  created,  the  chairman  asserted,  was  a 
most  serious  one  for  the  company.  "  Depending  ujwn  the 
declared  policy  of  the  Federal  C.overnment,  and  fortifaed  by 
the  promise  of  orders  from  tte  New  South  Wales  Railway 
Comiiissioners  (since  fulfilled)  and  the  Sydney  City  Council, 
the  company  had  incurred  great  expense  in  laying  out  its 
works  and  equipping  them  for  the  manufacture  of  turbo- 
"enerators  of  large  size  and  of  assorted  plant.  They  had 
felt  confident  that,  with  the  assistance  of  designs  and  in- 
formation supplied  bv  the  English  Electric  Co..  ptd.,  the 
\ustralian  company  could  turn  out  such  work  as  cheaply  as 
it  could  be  imported  under  the  tariff.  But  not  only  had 
thev  had  to  face  a  tremendous  slump  in  Home  prices,  but  on 
top  of  that  they  had  the  action  of  the  Federal  Government 
referred  to.  In  common  with  others  engaged  in  the  metal 
trades,  the  company  expected  to  .suffer  during  the  present 
depression,  but  they  were  hopeful  that,  without  reducing  the 
standard  of  living  at  present  enjoyed,  some  method  might 
be  discovered  of  arranging  labour  costs  to  meet  competition, 
with  the  help  of  a  tariff  .so  compiled  as  to  enable  Australia 
to  develop  her  resources  and  to  employ  her  mechanics.  In 
this  connection  he  mentioned  that  English  labour  was  paid 
4.5s  for  .W  hours'  work.  Taking  into  consideration  hours 
of  labour  worked,  labour  costs  there  \\<>re  iust  about  one-third 
of  those  in  Australia.  Practically  the  whole  of  the  cost  ol 
locally-made  machinery  was  wages.  The  country  produced  all 
the  raw  material. 

"  The  iron  ore,  limestone,  and  coal  are  mined  by  labour 
Cartage,  railage,  or  freight  to  the  furnaces  resolves  itself 
into  a  question  of  labour.  From  the  furnaces  at  Newcastle 
or  Lithgow  the  pig-iron  or  steel  is  carried  to  the  foundry. 
Again  it  is  a  question  of  wages  cost,  until  the  finished  pro- 
duct is  turned  out  of  the  machine  shops.  I  believe  that 
the  onlv  .solution  is  in  piece-work.  We  have  to  give  a  price 
for  the  work  we  undertake  to  carry  out— why  should  not 
our  men  sub-contract  for  their  share  of  it?" 

At  an  extraordinary  meeting  which  followed,  a  re.solutinn 
■was  passed  reducing  the  capital  from  £600,000  to  £.500,000 
by  cancelling  lOO.OOO  "  A  "  paid-up  ordinary  shares  of  .i'l 
each,  which  had  l)een  surrendered  to  the  company.  Mr. 
Nicholson  explained  that  the  company  had  made  a  deal  with 
the  holder  of  "  A  "  ordinary  shares,  and  through  Standard 
Waygood.  Ltd.,  had  purchased  them  for  £10,000.  After  the 
cancellation  of  these  .shares  the  item  "  goodwill  "  would  dis- 
appear from  the  balance-sheet. 

At  about  the  date  of  the  delivery  of  Mr.  Nicholson's  speech 
there  was  appearing  in  the  .\ustralian  newspapers  a  pros- 
pectus of  the  Federal  General  Electric,  Ltd.,  which  was  being 
formed  with  a  capital  of  £7.50.000  in  £10  shares,  of  which 
00.000  no  per  cent,  cumulative  participating  preferemve) 
were  being  offered  for  nuMic  pnbR<Tiption.  The  vendor  and 
I  promoter  were  to  take  H.OOO  ordinary  shares  of  £10  each  in 
part  payment.  Tlie  intentions  of  the  company,  as  adver- 
tised, were  to  carry  info  effect  an  agreement  between  C.  Mac 
McT..eod,  of  Sydney,  of  the  one  part,  and  Wm.  Buck,  of 
Melbourne,  of  the  oIIht  part,  acting  on  behalf  of  the  com- 
pany. Tt  was  to  putabbKh  and  build  commodious  workshops 
near  Melbourne.  Victoria,  for  the  manufacture  of  all  classes 
of  electrical  appliances,  including  steam  and  hydro-electrii' 
f'enerating  equipment  in  all  its  several  branches,  dynamos, 
turbines,   accumulators,  fuses,    magnetos,    cut-outs,    switch- 


boards, converters,  trau.sluimcrs,  meters,  and  other  measuriug 
and  recording  instruments,  regulators  and  rheostats,  batteries, 
hghting  sets,  electric  locomotives,  railway  and  tramway 
rolling  stock  (electric)  and  appliances,  electric  furnaces,  elec- 
tric welding  machines,  and  generally  everything  electrical. 
The  company  was  also  to  munufactui-e  telephones,  tele- 
graph, wireless,  and  X-ray  apparatus;  and  to  lease,  license 
or  otherwise  acquire  rights,  either  separately  or  con- 
jointly with  others,  to  control,  manage  or  otherwise  water, 
coal  and  other  schemes  for  the  generation  of  electricity,  to 
erect  plant  and  equipment  suitable  for  the  purpose,  and 
distribute,  sell  or  otherwise  dispose  of  the  energy  produced. 
We  quote  from  the  prosi^ectus  the  following  optimistic 
forecast  i-egarding  the  future  electrical  opportunities  for 
economic   manufacturing   in   AustraUa. 

"  Australia,  and  Victoria  in  particular,  is  rapidly  develop- 
ing enormous  schemes  for  the  supply  of  cheap  electrical 
power,  but,  despite  the  fact  that  we  produce  the  raw  and 
manufactured  materials  in  abundance  no  attempt  has  pre- 
viously been  made  to  manufacture  complete  electrical  gene- 
rating plant  and  other  equipment  in  this  country.  This 
company  contemplates  the  manufacture  of  all  classes  of 
electrical  apparatus  and  appliances,  and  directly  the  works 
start  operations  will  be  in  a  position  to  equip  huge  schemes 
similar  to  the  Great  Morwell  Brown  Coal  undertaking  in 
Victoria,  or  the  Great  Lake  Hydro-Electric  Works  in  Tas- 
mania, from  the  .smallest  switch  to  the  largest  generator.  The 
company  will  be  equally  competent  to  manufacture  electric 
tramway  and  railway  rolling  stock  and  undertake  railway 
electrification  similar  to  that  in  operation  in  Melbourne  or 
the  a.c.  system.  During  the  twelve  months  1920-'21,  Aus- 
tralia's importations  of  the  materials  under  review  reached 
the  colossal  figures  £.3,281,164.  and  directly  the  electric  supply 
schemes  reaching  the  productive  stage  release  their  enor- 
mous power  to  the  service  of  the  community  the  importa- 
tions will  necessarily  exceed  these  figures.  The  several  schemes 
contemplate  the  production  of  several  himdred  thousand 
horse  power  and  each  100,000  h.p.  involves  the  con- 
.sumers  in  an  expenditure  of  approximately  £26,000.(K30  in 
the  purchase  of  motors  and  other  services  which  this  com- 
pany will  be  in  a  position  to  supply.  Assisted  by  a  most 
substantial  tariff  and  anti-dumping  regulations  designed  to 
pi'event  overseas  manufacturers  competing  in  the  .Australian 
market  to  the  detriment  of  the  local  industry,  practically 
no  opposition,  a  most  up-to-date  automatically  controlled 
plant,  and  an  enormous  demand,  both  present  and  prospec- 
tive, showing  a  .substantial  margin  of  profit,  the  company's 
prospects  are  exceptionably  favourable.  This  fact  induced 
the  vendors  to  concede  a  10  per  cent,  cumulative  partici- 
pating preferential  dividend  to  the  subscribers  to  this  issue.  . 
The  directors  have  full  confidence  that  the  company  will 
.successfully  compete  both  as  to  quality  and  price  with  cither 
foreign  or  interstate  manufacturers,  and  that  at  all  times  the 
company  will  dispose  of  its  total  production  at  remunera- 
tive rates  and  more  than  adequate  to  maintain  the  payment 
of  not  less  than  10  per  cent,  dividends." 

"  We  would  very  much  like  to  be  making  our  own  tele- 
phones, or  having  them  made  in  Australia."  Mr.  Poyntnn, 
the  Postmaster-deneriil.  is  reported  by  the  Mi'llionrnc  Ilernld 
to  have  said.  "  But  the  troidde  is."  he  continued,  "that  »  fac- 
recently.  "  But  the  trouble  is,"  he  continued,  "  that  a  fac- 
tory working  solely  on  telephone  material  could  turn  out  in 
one  year  more  than  would  be  rocpiired  by  us  for  several  years, 
even  though  (he  d<'inand  for  telephones  is  increasing.  Tlie 
only  hope  would  be  to  comprise  the  manufacture  of  this  une 
with  something  else.  In  this  connection  nothing  of  a  prac- 
tical  nature  has   vet   been    placed  before    us." 

Recently  Mr.  Poynton  communicated  with  English  firms, 
asking  W'hether  they  would  be  prepared  to  inaugurate  tlip 
manufacture  of  telephones  in  -Australia.  Tlie  replies  rc(vi\,  ■! 
indicated  that  the  firms  would  undertake  the  work  prn\i,lcl 
they  were  guaranteed  a  certain  amount  over  and  above  cust 
price — in  other  words,  an  assured  profit.  The  Government 
did  not  see  its  way  clear  to  agree  to  this.  From  time  to  time 
the  department  has  been  approached  by  company  promoters, 
who  sought  assurjinces  of  Government  contracts  in  the  event 
of  companies  being  formed  to  engage  in  the  manufactme  of 
telephones  or  telephone  cable.  In  each  ease  the  department 
promised  that  it  would  give  everv  a.ssistance  to  local  enter- 
prise.    So  far,  however,  nothing  definite  has  materialised. 


The  Italian  F.lectrotechnical  Association. — The  25th  anni- 

ver.-^ary  of  the  foundatiuii  of  the  .\ssociazione  Elettro- 
t<'cnia  Italiana  will  be  celebrated  at  Milan  on  the 
occasion  of  the  yearly  meeting  in  October  this  year, 
to  which  representatives  of  foreign  electrical  associations  will 
be  invited.  Tlie  meeting  will  last  over  eight  days,  and  an 
inf^Tcsting  programme  is  arranged  of  visifs  to  important 
stations  and  works  in  the  neighbourhood,  and  of  addresses  on 
the  droiiglit  crisis  and  its  relation  to  electrical  generation, 
modern  high-speed  hydraulic  turbines,  masts  and  standards 
for  electric  lines,  aerial  conductors,  hung  and  pivoted  insu- 
lators, dielectric  losses  in  cables,  protection  against  over 
pressures,  synchronous  and  autosynchronous  motors,  and 
static  condensers. 
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CORRESPONDENCE. 

Letters  received  by  us  alter  5  p.m.  on  Tuesday  cannot  a.ff>e*r 

until  the  foUowiiig  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  N» 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


The  Lightning  Conductors  of  the  County  Hall. 

In  your  description  (August  Ilth)  of  the  method  of  using  the 
steel  frame  of  the  building  as  the  connection  from  the  points 
on  the  roofs  to  the  ground,  you  remark  ;  "  it  is  believed  to  be 
the  first  example  of  this  method  of  protection  being  adopted 
on  a  large  scale."  This  plan  was  considered  by  the  Lightning 
Eesearch  Committee  and  noted  in  its  1905  Report,  and  the 
Mersey  Dock  Board's  Liver  building  was  protected  according 
to  my  specification  as  consulting  engineer  in  a  similar  manner, 
which  1  also  applied  to  the  Eoyal  Horticultural  Hall  and 
several  other  important  buildings.  It  is  gratifying  to  hear  that 
the  National  Physical  Laboratory  has  specihed  the  method 
which  was  first  installed  at  Liverpool. 

Killingworth  Hedges. 

\Vestmin.ster.  Augiixt  20f/i,  19-22. 


eluded  in  such  provision.  Then,  on  finding  that  after  3i  years 
practically  nothing  has  been  done  for  the  large  towns,  they 
wish  to  install  small  plant  (^f  theu"  own.  which  would  in  time 
become  linked  up  to  the  larger  scheme.  Such  plant  is  now 
forbidden  to  them ;  but  they  are  told  that  if  the  supply  is  from 
a  private,  and  not  a  public  station,  then  they  may  go  ahead. 

Dix,'s  this  mean  that  if  the  local  sawmills  or  com  mills  in- 
stall plant  to  light  their  own  premises  and  provide  some 
amount  of  power  the  sawmills  may  then  sell  energy  to  the 
village,  as  that  will  not  constitute  a  public  electricity  supply? 
If  so,  it  Would  be  a  gcxid  plan  to  make  this  plain. 

During  the  last  three  years  I  have  had  to  hang  up,  or  have 
had  hung  up,  owing  to  the  do-nothing  and  dog-in-the-manger 
policy  of  the  Commissioners,  schemes  which  would  have  en- 
tailed orders  for  plant  and  overhead  mains  alone  of  well  over 
£'M.(MJ:  and  still  the  game  goes  on,  and  still  we  pay  doles  to 
men  out  of  work.  l>afer  on  we  shall  pay  doles  to  meet  the 
loss  on  the  national  supply  scheme,  and  then  the  Govern 
ment  no  doubt  will  fed  that  the  scheme  reallv  is  launched. 


.iiigust  -Hi/i,  1922. 


Arcadia. 


The  Village  Power  Station. 

The  communication  from  the  secretary  to  the  Electricity 
Commissioners,  on  page  195  of  your  issue  for  August  11th,  is 
of  interest  to  a  considerable  number  of  people. 

The  attitude  of  the  Government,  through  the  Commissioners, 
is  difficult  to  understand.  There  are  numerous  small  com- 
munities desiring  to  have  a.  supply  of  electricity,  whose  situa- 
tion makes  it  impossible  for  the  national  supply  stations  to 
roach  them  for  the  next  ten  or  twenty  years;  and  many  other 
.small  towns  and  villages,  which  will  always  be  outside  the 
e<'onomical  reach  of  the  large  schemes. 

These  communities  first  inquired  about  the  matter,  were 
told  that  the  supply  of  electricity  was  being  arranged  for  on  a 
national  basis,  and  were  led  to  believe  that  they  would  be  in- 


Ihe  Prospects  for  Young  Engineers  Abroad. 

As  an  unemployed  engineer,  I  am  inUfrested  to  know  the 
po.s.sibiUties  of  employment  abroad,  and  if  engineers  with 
knowledge  of  conclitions  abroad  would  publish  their  views, 
I  feel  sure  they  would  be  of  assistance  to  many. 

What  are  the  present-day  prospects  of  employment  for  young 
t<^chnical  men  of  limited  experience  with  '  manufacturers. 
power  companies,  consultants,  or  railways  in  the  United 
States.  France,  or  Switzerland? 

There  are,  of  course,  difficulties  in  the  way,  but  emigia- 
tion  may  be  a  solution  of  the  problem  of  obtaining  employ- 
ment for  those  who  cannot  make  any  headway  in  this  country. 

Young  Engineer. 

London.   Avgiist  ^nd,  1922. 

[We  should  be  glad  to  receive  information  on  this  subjtvt 
for  publication  dealing  with  the  existing  conditions  not  only 
in  the  countries  named,  hut  also  in  other  foreign  countries 
and  in  the  British  Dominions  and  Colonies.— Eds.  Elec.  Rev  ] 


BUSINESS    NOTES. 


Bankruptcy  Proceedings. — Edw.^rd  George  Eowe,  for- 
merly tnuling  as  Davies  &  Howe,  electrical  engineers  and  con- 
tractors, Tonypandy. — At  Pontypridd  Bankruptcy  Court,  on 
Saturday,  the  public  examination  was  held.  Debtor  put  his 
deficiency  at  ;£ti54,  and  .stated  that  he  had  acted  previously  as 
a  Post  Office  telegraphist.  In  February,  1919,  upon  demobilisa" 
tion  from  the  Army,  he  entered  into  partnership  with 
Frederick  Howell  Davies,  who  had  been  formerly  employed  as 
a  colliery  electrician.  They  each  put  £'10  into  the  business, 
which  at  first  was  successful.  Eventually  a  slump  in  trade 
set  in  and  creditors  pressed.  In  March  of  this  year 
the  partnership  was  dissolved,  the  debtor  paying  M15  to  his 
partner.  A  day  book  and  ledger  with  debtors  had  been  kept. 
The  Deputy  Official  Receiver  stated  tliat  sufficient  money  had 
been  lodged  with  the  Official  Receiver  to  enable  the  creditors 
to  be  paid  20s.  in  the  £,  and  costs  of  the  proceedings,  subject 
to  a  certain  claim  being  withdrawn.  The  examination  was 
closed,  the  Registrar  commenting  on  the  satisfactory  features 
of  the  case. 

Last  day  for  proofs  for  dividend,  September  6th.  Trustee  : 
Mr.  E.  Owen,  Official  Receiver,  34,  Park  Place,  Cardiff. 

W.  H.  Borrows,  engineer  and  electrician,  Werrington, 
Northampton.— Receiving  order  made  August  14th,  on  debtor's 
own  petition. 

W.  Caldwell  (Caldwell  &  Son),  electrical  engineer,  26,  Vic- 
toria Road,  Hale,  Chester.— First  meeting  August  29th,  at  the 
Official  Receiver's  offices,  Manchester.  Public  examination, 
September  15th,  at  the  Court  House,  Manchester. 

Joseph  Ernest  Rollinson,  5,  Tavistock  Chambers,  Beast- 
market  Hill,  Nottingham,  electrical  engineer  and  contractor. 
—The  first  meeting  of  creditors  was  held  on  August  21st,  at 
the  Official  Receiver's  offices,  4,  Castle  Place,  Nottingham 
According  to  the  .statement  of  affairs  there  was  a  deficiency 
of  £643.  It  appeared  that  debtor  was  employed  as  an  elec- 
trician until  March,  1919,  when  he  commenced  business  on 
his  own  account  as  an  electrical  engineer  at  his  pre.s«^nt  ad- 
dress with  £.50  savings.  He  traded  alone  until  February,  1921 
when  he  was  joined  by  a  partner,  who  put  in  £400  hut  the 
partnership  was  dis.solved  in  Februarv  last,  debtor  taking  over 
the  .-issets  and  liabilities,  and  continuing  bv  him.self.  The  li'i- 
bihties  were  returned  at  £980,  against  net  assets  of  £,3.37 
rhe  creditors  decided  to  appoint  Mr.  H,  P.  Hollowav.  of 
Messrs.  Derbyshire  Bros.,  as  trustee,  assisted  by  a  committee 
or    inspection. 

A.  .7,  WiLLCox,  motor  and  electrical  engineer.  The  Garace 
J;arnham    Common.— First  and    final   dividend    of   4s     6d     in 
the  f    payable  August  30th,  at  2.<5,  Tlieobald.  Rond    W  c'l 
TkLi      f    ^'^■'•"T'  ^'<'.<'t''ical  engineer,  late  of  20.  High  Street 
own^tr  '""''"^  °         "'■'"'''  ■'^"^"''*  ^^"'-  ™  debtors 


J.  F.  Lddlow  &  E.  R.  Ludlow  (Ludlow  Bros.),  electrical 
contractors,  196,  Church  Road,  Redfield,  Bristol.— First  and 
final  dividend  of  Is.  7Jd.  m  the  £  payable  September  1st, 
at   the  Official  Receiver's  office,  26,  Baldwin  Street,   Bristol. 

Dissolution  of  Partnership.— Messss.  J.  H.  Coixie  and 
iRANK  B.  Cox  (Collie  A  Cox,  consulting  and  electrical  engi- 
neers, 65,  Fleet  Street,  Liverpool)  have  dissolved  partnershfp. 
Mr  Collie  will  continue  to  represent  Messrs.  Brook,  Hirst 
and  Co.,  Ltd.,  and  the  British  Insulated  &  Helsby  Cables, 
Ltd.,  and  will  carry  on  business  under  his  own  name  at  .s' 
Harrington  Street,  Liverpcxil.  ('Phone:  "Central  5039."') 
He  will  attend  to  debts,  A-c.  of  the  late  firm.  Mr.  Cox  will 
continue  to  carry  on  business  at  65,  Fleet  Street  Livernool 
representing  Messrs.  Walter  McGee  &  Co.,  Ltd.,'  of  Pa'isley 
("Emcol"  A.C.  machines). 

Sequestration.— The  e.sfates  of  the  Auto  Electrical  Eqdip- 
me.vt  Co.,  automobile  and  electrical  engineers.  119-121  Both- 
well  Street,  Gla.sgow.  and  .f.  R.  Buchanan-,  the  sole  paitner 
thereof,  were  sequestrated  by  the  Sheriff  of  Lanarkshire  on 
-Uigu-st  Lsth;  meeting  to  elect  the  Trustee  and  Commissioners 
•Vugust  29th,  at  the  Faculty  Hall.  St.  George's  Place.  Gl.asgow 
A  composition  may  be  offered  at  this  meeting.  Particulars  of 
claims  by  December  18th  to  Mr.  W.  Hutchison,  agent  223 
St.  Vincent  Street,  Glasgow,  ' 

Scheme  of  Arrangement.— The  Westminster  Enoinefrivo 

V-',  T^'r.^"  ""'"  "^'"'^'  "''  ''"'j"  '^^^^  ^e  referred  to  meetings 
which  had  been  c<illed  at  which  the  different  classes  of  share- 
holders would  consider  a  scheme  of  arrangement  between 
the  company  and  themselves.  We  are  .asked  to  state  that  the 
arrangement  referred  to  was  simply  a  matter  of  converting  the 
loimders  shares  into  ordinary  shares,  and  no  reduction  of 
capital  was  involved. 

Trade  Announcements— Messr.s.  M.  K.  Cooper  A-  Co.  of 
Ch.ipel  Walks,  Liverpool,  have  removed  their  offices  to' 11 
Kedcross  Street,  Liverpool.  Telephone  No.:  "Bank  3924'"' 
1  hey  desire  to  receive  price  lists  for  electrical  household 
utensils. 

The  Jeary  Electrical  Co.,  Ltd.,  is  shortly  opening  an  elec- 
trical .showroom  at  97.  Queen  Victoria  Street.  London.  B.C.. 
hut  Its  head  office,  trade  counters,  &c.,  will  remain  at  Lam- 
beth Hill. 

ME.SSRS.  Price's  Electricvl  Supplies.  Ltd..  of  Birmingham. 
b.ive  been  appointed  agents  for  Messrs.  Cutting  Brothers,  of 
Stamford. 

Mr.  R.  T,.  IMyer.  A.M.T.E.E..  of  Liverpool,  has  been 
appointed  acting  manager  of  the  Liverpool  and  distri,  t  dep.)! 
of  Simplex  Conduits.  Ltd.,  at  96,  Whiteohapcl,  Liverpool. 
Telephone  No.  :    "  4726  Roval  " 
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Mk.  E.  r.  Bennett,  joint  sjes  luauager  of  Simplex 
Conduits,  Ltd.,  has  be<?n  given  the  additioual  appointineut  ol 
CoToiiial  sales  director  lor  Credenda  Conduits  Co.,  Ltd.,  for 
thepurpose  of  developing  the  joint  sales  policy  overseas,  follow- 
ing upon  the  successful  initiation  of  a  similar  policy  for  the 
fiome  market   early  this  year. 

Messrs.  Isle  Jc  J.arrett,  electricians,  have  transfeired  their 
business  from  High  Street  to  larger  premises  at  38,  Hallgat«\ 
Doncaster.  ' 

Mr.  R.  B.tu-.4N"TiNT.,  101 ,  St.  Vincent  Street,  Glasgow,  has 
been  -appointed  Glasgow  agent  for.  yireless  voltmeters,  by 
the  Walsall  Electrical  Co.,  Ltd. 

Catalogues  and  Lists. — The  Chlohide  Electrical  Storage 
Co.,  Ltd.,  Clifton  .Junction,  Manchester. — Catalogues  P  and 
XC,  giving;  illustrated  details  of  numerous  tyi>cs  of  "  Exide  " 
and   "  Clifton  "   portable  accumulator  batteries. 

Electrical  CoiiroNEXTS,  Ltd.,  tK,),  Great  Charles  Street, 
Snow  Hill.  Birminphaiu. — Abridged  net  pjcice  list  of  electrical 
accessorifis.  including  cabl^,  conduits,  switches,  fuses,  bells, 
and  lighting  littings. 

Messrs.  Crow,  Toogood  &  Co.,  56,  High  Street,  Charing 
Cross  Road,  W.C. — Net  trade  price  list  of  electrical  accessories 
and  fittings. 

Messrs.  C.' A.  Vavdervell  frCo.,  IjTD.,  Warple  Way,  Acton 
Vale,  W'.— An  illustrated  and  priced  folder  describing 
■■  C.  A.  V."  "  all  rubber  "  wireless  batteries. 
.  ATTCMomvE  ClE-Uiisg  HoL'.st,  175,  Oxford  Street,  W.l, — A 
brochure  containing  details  of  serrices  and  general  informa- 
tion regarding  automobiles. 

Messrs.  L.  G.  Hawkins  it  Co.,  L/rp,,  116.  Charing  Cross 
Road,  W.C.'i. — Catalogue  No.  73,  giving  full  particulars  of 
"  Universal  "  domestic  electrical  appliances,  including  ctwldng 
ranges,  irons,  hot-plates^  kettles,  bowl,  fires,  and  numerous 
other  devices. 

The  Gen"ER.al,  ELECTnic  Co.,  Ltd.,  Magnet  House,  Kingsway, 
W.C.2. — "  Reasons  Why  "  No.  "2,  a  card  advertising  the 
■  Econfrtiiic  "  bayonet  cap  lampholder.  and  No.  3  dealing  with 
cord   grips   and   china    interiors   of  lampholders. 

Tete  English  Electric  Co.,  Ltd.,  Queen's  House,  Kings- 
way,  W.C.2. — Publication  No.  372,  a  book  of  illustrations  of 
rolling  mill  drives  installed  by  the  company. 

Sdperlamp,  Ltd.,  197.  Old  Street,  E.C.2. — Net  trade  price 
list  of  cables,  wires,  lampholders,  fuse-S,  switches,  and  other 
electrical  accessories.  _ 

Messrs.  Justus  Eck  &  S.  Brook,  4-12.  Palmer  Street,  West- 
minster, S.W.I. — An  illustrated  brochure  describing  the  con- 
struction of  "  Garbe-Lahmeyer  "  oil-immer.sed  transformers. 

Messrs.  Poolev  &  .Austin,  34,  Broadway,  Westminster, 
S.W.I. — A  reprint  from  Machiiiern,  describing  the  manufacture 
of  Wilson-Wolf  fractional  h.p.  motors,  for  which  the  firm 
holds  the  Southern  agency;  also  four  illustrated  leaflets 
dealing  with  the  same  subject. 

The  Triumph  Electric  Manufacturing  Co.,  Ltd.,  Steward 
Street,  Birmingham. — An  illustrated  price  list  of  "  Triumph  " 
electric  fans  of  various  types. 

The  Midland  Electric  Manufacturing  Co.,  Ltd.,  Barfprd 
Street,  Birmingham.— .\n  illustrated  and  priced  folder  de- 
scribing the   "  Kantark  "  ironclad  distribution  board. 

The  Telegraph  Condenser  Co.,  Ltd..  Norwich  House, 
Southampton  Street,  High  Holborn,  W.C.I. — An  illustrated 
brochure  describing  "  T.C.C."  static  condensers  for  power- 
factor  improvement. 

M>:dwav's  Safety  Lift  Co.,  Ltd.,  .35,  Surrey  Street, 
Strand,  W.C.2. — A  pamphlet  giving  illustrations  of  four  de- 
signs of  electric  pulley  blocks  for  mounting  on  st^el  joi,sts. 

Messrs.  .Joseph  Ad.\mson  &  Co.,  P.O.  Box  4,  Hyde.  Ches- 
hire.— An  illustrated  pamphlet  containing  a  description  of  a 
one-ton  electric  pullev  block  for  overhead  runways. 

Me-ssrs.  E.  Shipton  &  Co..  40.  King  Street,  Covent  Garden. 
W.C.2.— A  leaflet  advertising  a  4,000-ohm  telephone  head-set. 

Lead. — Under  date  August  19th,  Messrs.  James  Forster 
and  Co.  rcptjrt  a.s  follows  :  "  The  statistics  published  this  week 
conflrrh  our  repeat+'d  anticipations  of  ample  .supplies.  From 
.Australia  and  Burma  alone  shipments  for  .Inly  are  advised  at 
no  \i-ss  than  11,4(6  ton.s — of  this  .Australia  is  responsible  for 
8,4.5.5  tons,  against  5.H50  in  .June  and  4,800  in  May.  .Arrivals 
from  Spain  la.st  month  were  5.616  tons,  which  is  more  than 
double  the  av.Tiigc  monthly  arrivals  from  this  source  for  the 
previous  10  moMths,  and  arrivals  from  Mexico  also  increased. 
The  Board  of  'IVade  returns  for  .July  were  : — Jinports,  15,059 
tons;  fxports,  •l.lX'il  tons,  leaving  for  home  absorption  12,992 
tons.  For  the  K<'ven  inrmths,  .January-July,  imports  were 
104,f)59  tons,  less  exports  22.760  tous,  leaving  for  home  absorp- 
tion 81,299  t<jns,  against  6a..%8  tons  for  the  same  period  in 
1921.  In  face  of  these  figures  heavy  premium  for  near  lead 
should  not  exist." 

For  Sale. — Winchester  Cornoration  Flectricity  Department 
has  for  disposal  a  (juantity  of  Venner  time  switches,  types 
"R.B."  and  "B.F."     (Sec  our  advertisement  columns  to-day.) 

Book  Notices.—"  M.  A-  C  Machine  Mining,"  August,  1922 
(21  pPl  Glasgow  :  Mavor  *  Coiilwm,  Ltd. — 'Diis  number,  the 
first  of  a  new  volume,  ronfaina  articles  on  "  Machine  Mining 
in  India."  "  Elecfric-al  Measiimmcnts,"  "  Underground  Cnn- 
veyinc,"  and  notes  upfin  various  phases  of  the  use  of 
machinery  in  mines. 

The  A.  f.  E.  ('.  Ueview.  .Tuly-Roi.trmber.  1922  (44  pp.). 
London  :  Ateliers  de  Constmctions  Blectriqnes  dc  Charleroi,— 


Included  in  this  issue,  which  is  in  R-encb,  are  articles  on  the 
application  of  electricity  to  rolling  mills;  centrilugal  puiyps; 
electrical  machinery  and  apparatus  for  mines;  the  improve- 
ment of  the  power  factor  of  electrical  installations  by 
synchronous  machines  and  static  condensers;  and  studies  of 
oiled  cloth,  Ac.  insulation. 

Year-book  and  Diary  of  the  Electrical  Contractors'  .Associa 
tion  of  Scotland  (58  pp.  and  diary).  Glasgow  ;  Hoxtou  and 
Walsh  (1918),  Ltd.— This  is  practically  a  directory  of  electrical 
contractors  in  Scotland,  as  it  gives  the  names,  firms,  and 
aildresses  of  the  members  of  the  .A.ssociation's  ftmr  blanches — 
Glasgow,  Edinburgh,  Dundee,  and  .Aberdeen.  A  short  history 
of  the  -Association  appears,  with  a  statement  of  its  objects  and 
scope.  Other  useful  information  embodied  in  the  \ear-book 
includes :— Particulars  of  special  insurance  rates;  forms  of 
indenture,  and  discharge  certificates  for  apprentices;  particu- 
lars of  Scottish  electricity  supply  undertakings;  notes  on 
national  and  district  indu.strial  councils;  model  conditions  of 
tender;    rules  for  contracts;    rules  for   workmen,  &c. 

Proceedings  of  the  Physical  Society  of  London.  Vol. 
-XXXIV,  Part  3,  .August  15th,  1922.  Ixmdon :  Fleetway 
Press,  Ltd.    Price  6s.  net. 

Journal  of  the  -American  Institute  of  Electrical  Engineers, 
Vol.  XLI,  No.  8.  August,  1922.  New  York  :  The  Institute. 
Price  $1. 

City  and  Guilds  of  London  Institute. — Department  of  Tech- 
nology.— Programme  for  the  Session  1922-1923,  containing 
general  regulations  and  syllabuses  for  examiuations  in  techno- 
logical subjects,  &c.  Loudon :  John  Murray.  Price  3s.  6d. 
net. 

"  The  Electrical  Handling  of  Materials,"  bv  H.  H.  Brough- 
ton.  Vol.  in.  Electric  Cranes.  Pp.  xxj+336,  figs.  299. 
London  :  Benn  Bros.,  Ltd.    Price  50s.  net. 

Lemberg  Industrial  Fair. — Organised  witli  the  patronage 

of  the  Polish  Government,  and  with  the  support  of  the 
municipality  of  Lwow  (Lemberg).  chamlHT;^  of  commerce,  and 
big  industrials,  the  second  int^ernational  industrial  show  is  to 
be  held  at  the  city  named  from  September  5th  to  15th.  The 
first  show,  in  1921,  was  a  great  success,  attracting  500,0<KI 
visitors,  and  realising  28  milliards  of  marks  of  sales. 

Swedish  Trade  with  Australia.— The  Melbourne  Herald  re- 
cently asserted  that  electric  motors  and  other  electrical  sup- 
plies of  the  heavier  class  were  being  imported  into  Australia 
from  Sweden  in  considerable  quantities,  and  at  prices  so  far 
below  the  quotations  for  similar  goods  of  British  manufacture 
as  to  raise  a  suspicion  among  representatives  of  British  firms 
that  the  Swedish  imports  were,  in  part,  of  undisclosed  German 
origin. 

The  Swedish  Consul  in  Melbourne  (Mr.  Waern)  informed 
the  journal  that  every  article  imported  from  Sw-eden  must 
have  a  certificate  of  origin  from  the  British  Consul  to  the 
effect  that  it  is  of  Swedish  manufacture,  and  he  asserted  that 
"  -A  British  Consul  in  Sweden  never  gives  a  certificate  without 
satisfying  himself  personally  as  to  the  facts  certified  to." 

To  this  the  Herald  replied  that  Mr.  Waern's  conception 
of  the  value  of  Consular  certificates  dealing  with  manufactures 
was  evidently  not  fully  shared  by  the  British  firms  whoso 
interests  were  affected  in  this  in.stance,  as  formal  representa- 
tions on  the  subject  of  the  Swedish  imports  had  been  made  on 
their  behalf  to  the  Customs  Department. 

South  African  Electrical  Trade. — The  South  African 
Mining  and  Engineering  Journal  for  July  20th,  states:  "The 
volume  of  business  which  was  generally  expected  about  this 
time  has  failed  to  materiali.se.  Prices  locally  remain  unchanged, 
but  home  quotations  are  undoubtedly  firming  up  and  are 
likely  to  advance  in  the  near  future.  Tilings  in  Germany 
electrically  are  about  15  per  cent,  higher  than  previously,  and 
likely  to  go  higher.  People,  said  a  big  importer,  are  biting, 
but  do  not  .seem  to  get  further.  Country  orders  are  small  com- 
pared with  inquiries  made;  everybody  seems  to  imagine  that 
we.  have  not  yet  come  to  the  end  of  our  troubles.  Stocks  arc 
very  fair,  but  orders  from  Britain  are  not  being  executed  with 
promptitude.  A  large  importer  .said  he  had  had  an  order  on 
hand  in  England  for  eight  months  which  had  not  yet  been 
executed,  which  confirmed  his  information  that  Britain  had 
at  the  moment  her  hands  full  with  orders,  which  the  present 
trouble  in  Germany  was  increasing,  and  still,  he  said,  there 
was  so  much  unemployment  in  the  Old  Country  I  This  im- 
portant dealer,  to  illustrate  the  bad  times  throutrh  which  we 
are  passing,  staffed  that  an  outside  mine,  which  had  owed  him 
an  account  for  over  twelve  months,  had.  on  being  pressed  at 
Inst  for  a  settlement,  begged  for  a  further  month's  respite." 

Trade  with  Samoa. — .A  .I'nited  Stales  commercial  report 
shows  that  during  1921  the  T'nited  Kingdom  sunnlied  14  ner 
cent,  of  the  imjiorts  of  Western  Samoa,  which  totalled 
,£'408,892;  the  percentage  in  1920  was  imly  2.  Australia  and 
New  Zealand  tocether  provided  .59  per  cent,  of  the  total,  as 
comnared  with  71  per  cent,  in  the  previous  year.  .American 
participation  h:is  fallen  in  the  .same  time  from  19  to  1.8  per 
cent. 

Local  Electrical  Exhibition. — The  r..D..\.  informs  us  that 
the  cominitt,ee  which  is  arranging  the  Warrington  electrical 
exhibition  has  provisionally  fixed  the  week  commencing 
Monday,  November  27th,  for  this  exhibition. 
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Australian  Regi.strations. — llie  Melbourne  Ago  states  that 
Palk,  StadeliuatiH  &,Co.,  Ltd.,  incorporated  in  London  in 
1887,  aiithoriscid  capital  i'650,000,  and  Welsbach  Light  Co.,  of 
Austrahi.sia,  Ltd.,  incorporated  in  London  in  1893,  authori.scd 
capital  i.'3.;,U<J0,  have  been  registered  in   Victoria. 

Hydro^Electric  Plant  Orders. — .Since  the  demand  fur 
large-sized  water  turbines  of  purely  British  manufacture  in- 
duced Messrs.  Vickers.  Ltd.,  to  take  up  this  class  of  engineer- 
ing  production  in  conjunction  with  one  of  the  leading  Swiss 
hydraulic,  companies  fto  ensure  that  the  designs  should  em- 
body the  accinmilatcd  experience,  extending  over  many  years, 
of  their  practice  in  water-power  installations)  a  number  of 
imi)ortant  contracts  have  been  received.  The  actual  manu- 
facture is  earried  on  at  the  company's  works  at  Barrow-in- 
Furness.  Recently  the  New  Zealand  Government  placed  with 
Messrs.  Vickers  orders  for  two  Pelton  turbines,  which  are 
now  being  erected  on  site,  and  they  followed  this  up  with 
others  for  the  mamnfaeture  of  the  two  Francis  turbines,  each 
(if  3,10()  h.p.,  for  the  Hora  Hora  power  station  on  the  Wai- 
kato  River.  The.se  machines,  which  will  operate  under  a 
'27-ft.  head,  are  of  considerable  size,  and  will  give  immediate 
emnloyment  to  British  labour.  The  technical  organisation 
which  Messrs.  Vickers  have  instituted  to  deal  with  all  hydro- 
electric matters  includes  exiierienced  hydraulic  engineers, 
working  in  close  collaboration  with  the  electrical  engineering 
staff  of  the  Metropolitnn-Vickers  Electrical  Co..  Ltd.,  which 
firm  recently  obtained  the  orders  for  the  fi.OOO-kVA  generators 
and  the  100,000- volt  switchgear  for  the  Mangahao  hydro-elec- 
tric power  station  in  New  Zealand. 

Fuller's  United  Electric  Works. — We  are  informed  that  a 
notice  is  being  issued  to  the  uu.secured  creditors  of  this  com- 
pany to  the  effect  that  consequent  upon  the  trade  depression 
it  is  necessary  to  take  st-eps  to  reorganise  the  capital.  The 
company  has  consulted  Sir  Arthur  Whinney,  who  is  engaged 
on  a  scheme  which  will  be  submitted  to  a  meeting  to  be  held 
at  the  earliest  possible  date.  It  will  be  rememl>ered  that  in 
1920  the  company  made  an  issue  of  200,000  7  per  cent,  notes 
in  order  to  provide  additional  working  capital.  These  notes 
do  not  mature  until  192.5.  We  are  informed  that  it  is  hoped 
that  the  business,  which  has  a  valuable  connection,  will  be, 
ki^pt  1,11  foot  until  the  scheme  has  matured,  and  to  this  end 
the  (liiv,  liirs  ai'e  refraining  from  paying  such  sums  as  are  due 
to  uiisiiiued  creditors  so  as  to  prevent  anyone  obtaining  a 
(jreferencc.  In  the  meantime  the  business  is  being  carried  on 
in  order  to  pre.serve  the  goodwill,  any  necessary  suppUes  being 
paid  for  in  cash. 

Japanese=German  Electrical  Manufacturing  Agreement. — 

The  following  particulars  are  published  concerning  an  agree- 
ment reported  to  have  been  concluded  between  the  Siemens 
Schuckert  Co.  and  the  Japane.se  firm  Purukawa  : — The  capital 
of  anew  company,  to  be  furnished  principally  by  the  Japanese, 
will  be  10  million  yen.  The  factory  to  be  erected  n-ith  these 
funds  will  be  ready  for  oi>eration  in  two  years.  The  chief 
electrical  articles  to  be  produced  will  be  those  which  at  the  pre- 
sent time  Japan  is  obliged  to  import,  namely,  telephone 
apparatus,  motors,  transformers,  measuring  instruments, 
motor  vehicles  for  tramways,  electric  locomotives,  &c.  The 
more  delicate  articles  will  be  manufactured  in  Germany  and 
assembled  in  Japan. — Renter's  Trade  Service  (Berlin). 

A  Works  Visit. — On  August  17th,  members  of  the  Black- 
burn Electrical  Contractors'  Association  visited  the  works  of 
the  British  Insulated  &  Hel.sby  Cables,  Ltd.,  performing  the 
journey  by  motor.  The  firm  provided  lunch,  and  was  tha.nked 
on  the  motion  of  Mr.  C.  T.  Briscoe  (chairman),  seconded  by 
Mr.  J.  Walsh   (vice-president).     Mr.   Sprawl  responded. 

Patent  Restoration. — .An  order  has  been  made  restoring 
Patent  No.  121.320  (18,046  of  1917),  1917.  granted  to  'Honry 
Chitty  for  "  Improvements  in  or  relating  to  commutators  for 
dynamo  electric  machines." 

Boiler  Works  to  be  Re=opened. — The  works  of  Messrs. 
Yarrow  &  Co..  of  Glasgow,  is  being  re-opened  owing  to  the 
development  of  demand  for  Yarrow  boilers.  The  works  was 
closed  in  November  last  on  account  of  depression  in  the 
industry. 

Imjproper  Trade  Competition  in  Norway. — .A  law  to  com- 
bat improper  competition  was  passed  by  the  Norwegian 
Government  on  July  7th  last.  It  provides  that  in  the  exercise, 
of  trade  activities  or  in  the  service  of  such  activities  it  is  not 
permissible  to  undertake  for  the  purposes  of  competition  acts 
which  are  improper  a<x:ording  to  good  business  custom.  No 
incorrect  or  misleading  statement  calculated  to  convey  the  im- 
pression that  a  particularly  favourabk-  oiler  is  being  made  for 
the  purchase  oi-  sale  of  goods,  or  to  produce  an  incorrect  im- 
pression regarding  the  business  or  agreement  to  whicl)  invita- 
ticm  is  given,  must  be  made  in  notices,  price  lists,  circulars, 
invoices,  or  other  vsimilar  business  doi-uments,  or  on  goods  or 
their  packing.  Persons  employing  such  statements  can  be  pro- 
ceeded against.  The  exploitation  without  warrant  of  t'Cchnical 
drawings,  descriptions,  models,  or  the  like  is  also  prohibited. — 
Board  of  Trade  Journal. 


LIQHTINQ     AND     POWER      N0TE5. 


Accrington.— Price  Revisions. — The  Corporation  hae  revised 
its  charges  for  electricity  ae  follows  : — 7i  per  cent,  discijunt  in 
lieu  of  2i  jx-r  cent,  for  lighting  and  small  power  users;  o  per 
cent,  to  large  users,  subject  to  the  coal  charge  restriction ;  aud 
power  supplied  for  tramway  purposes  is  to  be  reduced  by  id. 
per  kWh.  v      •    ^  ■      ...       .      ,  • 

Australia. — Giupton. — A  council  has  been  iormed  of  reprc- 
Miitatives  from  various  governing  bodies  in  the  district,  with 
the  main  object  of  establishing  the  pro[x>sed  Nymboida  hydro- 
cl<'ctric  scheme.  Tlie  estimated  cost  of  weir.  iK)Wer  station, 
transmission  lines,  Ac,  is  i;8(J,000.  The  plant  will  provide 
2,.5{K).(HK)  kWh  per  annum,  and  the  rate  for  electricity  will 
Ik:  approximately  IJd.  per  kWh. 

.MioLBOUKNE. — The  State  Electricity  Commission  has  infonned 
the  City  Council  that  it  is  not  willing  to  renounce  the  right, 
acquired  by  the  purchase  of  a  private  company,  to  .supply 
electricity  in  the  Flemington  and  Essendon  district.  The 
Council,  in  whose  area  the  district  is  included,  ha«  strongly 
protested  against  this  attitude,  holding  that  tlie  Commission 
should  confine  itself  to  the  .supply  of  energy  in  bulk.  . 

Thk  Morwell  Scheme. — It  is  stated  that  there  is  little,  like- 
lihood of  power  being  obtained  from  Morwell  within  a  period 
of  eighteen  months.  In  spite  of'  tihis  applications  for  power 
are  pouring  in  to  the  Electricity  Commissioners.  The  scheme 
will  be  sufficient  to  oieet  all  the  needs  of  Melbourne  for  some 
time.        '  '  ■       .     1 

The  KrEW.4  Scheme .i— The.  Melbourne  Aye  states  that  the 
Kiewa  scheme  has  not  been  abandoned,  as  rumoured  in  cer- 
tain quarters.  The  Electricity  Commissioners  are  still  carry- 
ing out  .surveys  and  recording  flows,  &c.  Of  course,  if.  it  is 
found  that  power  cannot  be  generated  at  prices  comnarable 
with  the  cost  of  energy  from  other  sources  it  will  not  be  pos- 
sible to  proceed  with  the  develomnent.  The  Herald  sitates 
that  two  other  schemes  which  are  under  consideration,  one 
at  Sugar  Loaf  reservoir,  and  the  other  at  Seven  Creeks,  are 
both  superior  to  the  Kiewa  scheme. 

Blairgowrie  (Perthshire). — Proposei)  Electricity  Schesu:. 
— The  Town  Council  is  considering  an  electric  lighting  scheiiR' 
for  the  burgh,  and  is  to  procure  a  report  from  an  expert  as 
to  cost  of  water  rights,   land,  plant,  &c. 

Bognor. — Price  Reductions. — The  Bognor  Gas-Light  and 
Coke  Co.  has  reduced  the  price  of  electricity  from  the  June 
quarter  by  Id.  per  kWh.  Lighting  is  now  charged  on  ai 
sliding  scale  down  to  9d.,  and  power  and  heating  on  a  slidmg 
scale  down  to  3d.  per  kWh. 

Brownhills. — Consent  to  Sufflv  Refused. — The  Urban 
Council  has  refused  consent  to  an  application  by  Walsall 
Town  Council  for  powers  to  supply  electricity  to  collieries  m 
the  Brownhills  area.  The  Council  has  already  given  permis- 
sion to  the  Cannock  Chase  Colliery  Co.,  Ltd.,  to  supply  elec- 
tricity in  that  area. 

Canada. — Winnipeg. — ^The  Winnipeg  Hydro-electric  Depart- 
ment is  con.sidering  the  erection  of  a  ste.am  stand-by  plant  a? 
an  auxiliary  to  the  present  hydro-electric  generating  station. 
t)wing  to  the  requirements  of  many  of  the  consumers  of  electric 
power  in  Winnipeg  for  an  uninterrupted  .service,  the  Depart- 
ment has  decided  that  a  steam  stand-by  plant  is  necessiiry. 
While  the  interruptions  on  the  transmission  line  have  been 
very  few,  still  the  damage  caused  by  .such  a  stonu  as  that  of 
last  May,  when  both  the  Winnipeg  Electric  Railway  Co.'s  and 
the  city's  lines  were  damaged  so  as  to  interrupt  the  service  for 
some  hours,  has  made  it  essential  that  measures  be  taken  to 
luovide  for  .such  contingencies.  It  is  proposed  to  install  two 
12.5(Kl-kV.\  turbo-generator  sets  with  condensers.  The  boilers 
will  probalily  be  heated  with  oil  fuel.  It  is  al.so  proposed  to 
install  a  .small  electric  boiler  to  keep  the  fuel  feed  pipes 
warm  and  also  to  keep  one  of  the  turbo  set^^  turning  over. 
Plans  and  specifications  for  the  equipment  are  being  prepared. 
—  FJrrfriral  \ncs. 

New  Geneu.wor  at  Chipp.4W.\. — The  third  of  the  Hydro- 
Electric  Conunissinn's  tlO,(X)0-h.p.  generators  at  the  new  Chip- 
pawa  plant  at  Queen.ston  was  given  its  initial  run  recently 
without  mkshap.  When  the  new  set  commences  to  dehv<'r 
electrical  energv,  the  total  capacitv  of  the  plant  will  amount  to 
I7."),(HK>  h.p.  Sir  Adam  Beck  stated  that  the  whole  of  this 
output  would  be  sold  by  the  middle  of  .\ugu.st.  and  that  in 
view  of  the  possible  abnormal  demand  for  power  consequent  on 
the  coal  shortage,  work  on  the  fourth  and  fifth  sets  would  be 
executed  as  soon  as  possible. — Reutcr's  Trade  Service  (Toronto). 

Chobham.  —  Electricity  Supply.— The  Woking  Electric 
Su|iplv  Co..  Ltd.,  has  secured  powers  to  extend  its  cables  to 
Chobham. 

Continental.'-  !'"i!Ance.— The  Commercial  Coim.sollor  to  H.M. 
Embassy.  Paris,  writes: — 'Die  Minister  of  Public.  Works,  in 
a  n-ply  iiublished  by  the  Jourtml  Ofjiciel  to  a  question  put  to 
him  by  a  Deputy,  states  that  the  jiower  of  the  various  hydro- 
electric stations  now  existing  in  France  may  Iv?  estimated 
at  2,100,000  h.p.,  and  that  of  stations  under  construction,  which 
will  bo  completed  within  two  years,  at  ,300.000  h.p.  Tlie  power 
of  the  stations  in  activity  at  the  end  of  the  war  amounted 
to  one  and  a.-half  million  horse  power.    There  has  consequently 
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been  an  increase  since  that  date  of  40  per  cent,  in  the  power 
available.  The  power  now  at  the  disposal  of  the  country  is  dis- 
tributed as  follows:— Lighting,  heating,  small  motive  power, 
ti.50,000;  industrial  motive  power,  electro-chemistry,  electro- 
metallurgv,  l.SOO.tKK);  traction.  50,(.XX»;  agriculture  and  vari- 
ous, 100,000  h.p.— Hoard  of   Trade   Journal. 

IHLY.— Construction  of  a  new  power  plant  in  the  district  of 
Branca,  Province  of  rerugia,  is  announced  by  the  Itahan  press. 
The  new  plant  will  utilise  the  national  supply  of  hguite.  and 
is  to  be  subsidised  by  the  GoVcrumeiit  for  the  period  set  by 
the  decree.  The  station  will  be  of  standardised  steam-power 
tvpe.  with  a  capacitv  of  lo.OlX*  k\\ ,  divided  into  three  units 
of  o.WO  k\V  each,  two  for  regular  use  and  one  for  reserve. 
Lignite  to  the  extent  of  1.50,000  tons  per  year  will  be  used, 
and  there  will  be  by-products  amounting  to  3,0(lO  tons  of 
anuuoniuui  sulphate  and  '2.550  tons  of  tar  yearly.  The  subsidy 
is  granted  for  -20  vears.  aud  was  fixed  at  130  lii--  per  k\V  in- 
stalled, a  total  of  1.9.50,000  Ure.  The  concession  will  be 
accorded  the  Societ.ii  Lignitifera  L'mbra.  wLich  already  holds 
the  exploitation  rights  on  lignite  deposits  to  be  used. — Com- 
merce Reports. 

Czecho-Slovaku.— From  the  report  for  1921  of  the 
Bohniische  Landesbank,  it  appears  that  that  mstitution  has 
taken  a  .share  in  the  30,000,000  kronen  5  per  cent,  provincial 
loan  for  the  construction  of  the  rar.scbnitz  goneratiug  station, 
near  Trautenau.  aud  in  the  issue  of  the  15.t»00,000  kronen  5 
per  cent,  loan  for  the  building  of  a  hydro-electric  station  on 
the  Iser  River.  Furthermore,  the  bank  has  t.akeu  a  share  in 
the  issue  of  a  5  per  wnt.  loan  for  the  construction  of  the 
contemplated  central  station  at  Eeichenberg,  which  is  to  be 
an  auxiUary  to  the  Engelsberg  station.  Altogether 
1.S.2CH  1.(100  kr."  was  set  aside  for  electric  undertakings  in  1921. 
L"p  to  the  end  of  1921  the  aggregate  sum  allotted  to  electrifica- 
tion had  totalled  62.2.59.774  kronen. 

The  supply  of  electricity  in  Southern  Bohemia  is  mainly  a 
question  of  hydraulic  generation.  Tlie  yearly  output  of  the 
temporary  station  at  Letoschitz  on  the  iloldau,  built  by  the 
Provincial  Coiniiiittee.  totals  six  milhcn  kWh.  lu  the  Wotawa 
district  it  is  intended  to  construct  two  falls  near  Bergreichen- 
stein  and  Kieslingbach  respectively,  with  a  common  high-pres- 
sure station,  reckoned  to  yield  about  72  million  kWh  annually. 
In  the  Sawa  district  generating  stations  are  planned  at 
Smrcna,  Ledetsch.  and  Svetla.  It  is  also  intended  to  utihse 
the  water  power  of  the  Zehvka  and  the  Sedlitz,  while  a  fall 
on  the  Trnavka,  near  Krelovitz,  is  yet  another  scheme.  In  the 
Luznitz  district  the  falls  are  estimated  to  be  capable  of  yielding 
2..5fi0  h.p.  The  total  \>ater.  power  of  Southern  Bohemia 
amounts  to  alxiut  120,0tK>  h.p..  of  which  only  34.000  h.p.  is 
already  utilised.  With  the  exception  of  the  hydro-electric  sta- 
tion at  Holub.  all  the  works  hitherto  undertaken  have  been 
carried  out  by  the  Provincial  Committee.  It  is  noteworthy  also 
that  there  exist  in  Southern  Bohemia  considerable  deposits  of 
turf  and  lignite  coal,  which  are  to  be  used  for  a  large  generating 
station  in  contemplation.  This  is  to  be  linked  w-ith  the  above 
hydro-electric  works  by  a  high-pressure  line  and  will  serve 
as  support  in  the  .seasous  of  drought. 

Douglas. — .\ppi.ic.*TiOK  FOR  Loan. — The  Douglas  Corporation 
recentlv  applied  to  the  Tynwald  Court  for  sanction  to  borrow 
i'62,000  to  enable  it  to  proceed  with  the  electricity  .supply 
scheme  which  the  Corporation  has  to  cany  out  witliin  two 
years.  The  Attorney-General  opposed  the  application,  and 
urged  the  postponement  n[  the  scheme  for  live  years,  his 
justification  being  the  existing  indebtedness  of  the  Corpora- 
tion. For  the  latter  it  was  urged  that  matters  had  proceeded 
too  far  to  pi)sti)iine  the  scheme,  and  the  inhabitants  were 
expecting  a  supply  of  electricity;  the  undertaking  would  be 
on  a  paying  ba.sis  in  two  or  three  years,  .'\n  aniendiiient 
delaying  sanction  to  the  loan  was  lost,  and  the  application 
granted. 

East  Ham. — Yeak's  Worki.ng. — 'ITie  annual  report  (1921- 
22)  of  the  niiiiiiripal  electricity  undertaking  (engineer:  Mr. 
W.  C.  riliiian)  records  a  total  revenue  of  ivSLOIlO,  an  increase 
of  j£17,739  upon  the  previous  year's  figure.  Working  expenses 
decreased  by  £4,435  to  .;t'.54,3.55,  leaving  a  gross  profit  of 
.f2G.C5l,  as  compared  with  £4,477  in  the  previous  year. 
Capital  ehargi's  were  higher — £12,281,  as  against  fll,4H0^re- 
sulting  in  a  net  profit  of  £14,370,  comparing  satisfactorily  witli 
a  deficit  of  £7.il'i:5  in  1921-22.  The  sales  of  energy  amounted  to 
5..5.S4..5^KJ  kWh.  an  increa.se  of  519,8.50  kWh,  and  the  maximum 
load  rf>se  from  2.4:^0  to  2.6.53  kW.  The  capital  expenditure 
during  the  year  was  £10,451,  repreented  principally  by  the 
purchasi-  :ind  installation  of  cables. 

Electricity'  District;— Xorth-East  Midlands. — Tlie  Electri- 
city Cornnu.ssioner.- — in  mbstitution  for  the  notice  they  issued 
on  Octotjcr  ]2tli.  1921— give  notice  that  they  will  hold  a  local 
inquiry  in  the  Town  Hall,  ShefTield.  at  lO.Sij  a.m.  on  October 
171h.  1922,  and  following  ilays,  with  reference  to  the  area 
to  be  included  in  the  abovi-  district  and  to  e/jnsider  a  scheme 
which  has  ln-eii  submitted  liy  the  Corporation  of  Sheffield 
(Elec.  Rkv.,  .luly  15th,  1921,  p.  ]<«)  for  effecting  an  improve- 
ment of  the  existing  organii;ition  for  the  supply  of  electricity 
in  the  district  and  for  the  formation  of  a  Joint  Electricity 
.Authority.  The  representations  and  objections  which  have 
already  been  submitted  to  the  Electricily  Commissioners  in 
pursuance  of  the  nritice  issued  on  (Jctobcr  12tli,  1921,  will,  in 
the  absence  of  any  notification  to  the  contrary  from  the  parties 


concerned,  be  duly  considered  by  the  Commissioners  as  if  they 
had  been  made  in  pursuance  of  the  present  notice. 

Emley.— ELECTRicm  Supply. — The  Yorkshire  Electric  Power 
Co.,  Ltd.,  in  stating  that  the  company  has  not  yet  received 
full  powers  to  supply  electricity  to  the  District  Council, 
intimates  that  it  is  its  inteutiou  to  make  a  canvass  of  the  dis- 
trict at  an  early  date. 

Glasgow.  —  Lighting  Improveme.nts.  —Improved  electi-ic 
lighting  is  being  installed  in  a  .section  of  Mnryhill  Road  as  a 
test  in  conjunction  with  the  refitting  of  a  part  of  .Mexandria 
Parade  recently  completed.  It  is  the  intention  to  augment  the 
lighting  of  all  the  main  arteries,  and  a  number  of  central 
streets  have  already  been  dealt  with. 

Great  Yarmouth. — New  Plant. — The  Corporation  has  in- 
stalled new  plant  at  the  power  station  at  a  cost  of  £36,tKJO; 
which  was  formally  set  in  motion  by  the  Mayor  recently. 
The  chief  eUn-trical  engineer  stated  that,  owing  to  increased 
demands,  it  would  be  necessary  to  install  a  2.000-h.p.  turbo- 
generator, bringing  the  output  of  the  undertaking  up  to  4,0ti0 
h.)).     The  ."icheme,  when  completed,  will  have  cost  £60,000. 

Hayward's  Heath. — Overhead  Supply  System. — Permission 
to  erect  overhead  wires  for  the  transmission  of  electricity 
has  been  granted,  and  the  installation  will  shortly  be  com- 
menced. .A  generating  station  is  to  be  erected  in  the  Queen's 
Road   district. 

Hitchin. — E.'ctensioiN  of  Station  Sanctioned.— The  Electri- 
city Commissioners  have  given  their  consent  to  the  extension 
by  the  Electric  Supply  Corporation,  Ltd.,  of  the  existing 
generating  station  at  Hitchin  by  the  installation  of  one  295- 
kW  set.  , 

Holmfirth. — Change  of  System. — Having  received  an  intima- 
tion Ircjiu  the  Electricity  Commissioners  expressing  the  opinion 
that  immcdialc  .steps  .should  be  taken  to  change  the  existing 
system  of  «'li'.  trii  it\  supply  for  the  district,  aud  proposing  that 
the  Council  shouhl  ..litaiu  a  bulk  supply  of  electricity  from  the 
Yorkshire  Elcclnc  I'owcr  Co.,  Ltd.,  the  Urban  District  Council 
has  decided  to  adopt  the  suggestions. 

India.  —  Hydro-Ei.ecthic  Schemes.  —  Indian  Engineering 
states  that  the  Punjab  Government  has  appointed  a  Board  to 
discuss  hydro-electric  schemes  in  the  Punjab.  The  most  im- 
l)ortant  project  which  will  have  to  be  examined,  with  any  im- 
provements and  modifications  which  sub.sequent  .surveys  may 
have  rendered  advisable,  will  be  that  prepared  some  years  ago 
by  Sir  John  Benton  at  the  request  of  the  Maharaja  of  Patiala. 
It  consists  of  driving  a  two-mile  tunnel  through  the  ridge 
which  is  the  axis  of  the  long  flat  loop  of  the  Sutlej  below 
Bilaspur  suspension  bridge.  Below  this  tunnel  site,  at  the 
ajiex  of  the  loop,  is  the  site  for  the  proposed  Bakhra  Dam. 
The  Patiala  proposal  is  to  pass  about  2.000  cusecs  of  water 
through  the  tunnel  and  back  into  the  j'ivcr,  for  generating 
lOO.fKX)  h.p.  This  is  quite  independent  of  the  Punjab  dam 
scheme,  though  any  heading  up  of  the  water  level  reaching  the 
tunnel  inlet  would  be  of  advantage  to  the  Patiala  work. 

The  same  journal  recently  published  an  article  upon  the 
hydrc-electric  sources  of  the  State  of  My.sore,  with  particulars 
of  a  number  of  schemes  which  have  been  drawn  for  their 
utilisation,  .^mong  these  is  the  Bhatkal  scheme,  which,  by  the 
use  of  three  rivers,  is  expected  to  jirovide  lO.lXMl  h.p.  The 
Sivasumudium  project  already  consists  of  six  installations 
giving  a  total  of  25. IKK)  h.p.  The  Krishnaraja  Sagara  scheme 
IS  int<'iul('il  priiiiaiily  to  en.sure  a  regular  .supply  of  water  to 
the  Sivasumudium  .scheme,  but  there  are  other  po.s.sibilities  if 
the  demand  calls  for  their  development.  Surveys  have  been 
made  of  two  other  po.ssible  sites — the  Shimsha  and  the 
Mekedatii  Falls.  Probably  40,0(X)  h.p.  could  he  iirovided  by  the 
former  falls,  while  the  latter  are  capable  of  being  developed  to 
the  extent  of  about  1(),(X)0  h.p.  The  principal  difficulty  resides 
in  the  methods  which  must  be  adoptt-d  to  maintain  the  v,  ater 
.supply  as  between  the  monsoon  and  dry  jieriods;  every  scheme 
requires  the  construction  of  a  reservoir  of  large  capacity. 

Kings(oii>on-Thames.— Year's  Working.— The  annual  re- 
port for  the  year  1921-22  upon  the  electricity  undertaking 
(engineer.  Mr.  T.  A.  Kingham)  records  a  total  revenue  of 
£45,641,  as  comi>ared  with  £4:s,254  in  the  previous  vear. 
Working  ex|jenses  made  a  total  of  £27,128  (£31,199),  which, 
together  with  £1,7.50,  capital  expenditure  out  of  revenue,  and 
£11,916,  capital  charges  deducted  fidm  the  income,  left  a  net 
profit  of  .£5,046,  as  against  £697  in  1920-22.  The  energy  sold 
decreased  from  1.928,470  to  ],6ii:i,01K  kWh,  During  the  year 
prices  were  tieduced  as  follows: — Lighting  from  Is.  to  9d.  per 
kWh  ;  and  the  surcharge  of  20  per  cent,  on  power  .supplies  was 
reduced  to  10  per  cent.  The  capital  account  shows  an  expendi- 
ture during  the  year  of  £7,(X)2. 

Leamington. — Electric  Lighting  Schemi:  Dropped.— ,\t  a 
recent  meeting  of  the  Corporation  a  scheme  of  electric  lighting 
to  replace  the  present  gas  lighting  was  put  forwanl,  but  it  was 
finally  decided  to  continue  the  present  sy.stem 

LichBeld.— Electricity  Supply.— Tlie  Rural  District  Council 
has  decided  not  to  raise  any  opposition  to  the  proposal  of  the 
Cannock  Cha.y,;  Colliery  Co.,  Ltd.,  to  apply  to  the  Electricity 
Commissioners  for  a  Special  Order  authorising  it  to  supply 
electricity  in  the  [larishes  of  Biirntuocid-Edial-and-Wfjod- 
bou.ses.  Hammer.smiih  and  Ogley  Hay,  in  the  area  of  the 
Rural  Council. 
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London. — Stepney. — Year's  Working. — The  accounts  of  the 
muiiiiipal  electricity  supply  undertaking  (engineer :  Mr. 
W.  C.  F.  Tapper)  for  the  year  endeil  iM:iiuh  Jilst,  192-2,  record 
a  total  income  from  all  sources  of  .£i)7.'2.j'2,  comparing  with 
^229,321  in  the  previous  year.  Working  expenses  were  re- 
duced from  £17.5,972  to  .■£168,923,  resulting  in  an  increase  of 
gross  profit  from  £53.349  to  £88,330.  The  capital  charges  were 
grenier,  being  £6(l.97(i,  as  against  £f7.487.  I)nt  the  net  profit 
iiiriea.sed  from  £!l.37(!  to  £28.388.  The  increase  in  revenue 
:i-  due  to  the  higher  charges  instituted  during  the  year,  as 
til-  .sale.s  fell  from  2.s.093.(Jl]  to  27,8.S8,661.  The  prices  were 
reduced  again  at  the  beginning  of  the  current  year.  A  total 
I  of  £21."), 911  was  spent  on  capital  account,  the  principal  items 
.  being  £129,094  for  machinery  and  £55,320  for  mains.  It  is  to 
\u<  noted  that  the  net  profit  shown  above  was  subject  to  a 
niimber  of  charges,  including  income  tax.  provision  for 
wiiften-olf  plant,  &c.,  leaving  £3,827  to  be  transferred  to 
jcserve. 

I'lRE. — A   fire  broke  out  at   the   Narrow  Street   generating 

sliition  on  August  21st.  due.  it  is  beUeved,  to  the  fusing  of  a 

.  connection  on   the   switchboard.      The  fire   was  soon  extin- 

j  gnished  by  the  fire  brigade,  but  a  great  part  of  the  district 

I  was  deprived  of  hght  and  power  for  some  time. 

Wi^TMiMSTEn. — The  Westminster  Electric  Supply  Corpora- 
inm.  I. III.,  has  arranged  that  where  a  water-heating  apparatus 
•  :(  Ihc  hrat  storage  type  is  fixed  on  either  the  lighting  or- 
iiiiwer  circuit,  a  deduction  of  100  kWh  iier  quarter  will  be 
ii;i(le  from  the  total  consumption  registered  by  the  meter  on 
that  circuit  for  each  50  W  of  the  rated  capacity  of  the  water 
I  heater.  The  number  of  kWh  so  arrived  at  w'ill  be  charged  at 
Id.  per  kWh  provided  that  the  apparatus  is  used  continuously 
'  day  and  night  during  the  whole  of  the  period  and  the  connec- 
tions are  sealed  by  the  company. 

Lydney. — Electricity  Scheme. — Preliminary  w-ork  in  connec- 
tion with  the  new  power  station  will  shortly  be  commenced. 
The  station,  when  completed,  will  have  an  output  of  about 
30,000  h.p..  and  will  cost,  with  the  transmission  lines.  &c.. 
nearly  £.500.000.  Electrieitv  will  be  distributed  at  33,000  V 
to  various  collieries  aiid  industrial  undertakings  in  the  Forest 
of  Dean  and  Stroud  Valley.  Tlie  West  Gloucester  Electricity 
Supply  Co.  is  to  be  formed  to  carry  on  the  undertaking. 

Penybont.— Electricity  Supply.— The  Council,  at  a  special 
meeting  held  recently,  decided  to  apply  to  the  Electricity 
Commissioners  for  power  to  snpplv  electricity  to  the  parishes 
of  Pyle,  Kenfig  and  Tythegstone  Higher.  Mr.  W.  Wellbm-y, 
manager  of  the  electricity  works  of  the  Bridgend  Council,  who 
is  acting  as  consulting  engineer  to  the  Pennybont  Council, 
stated  that  if  the  application  were  granted  it  would  be  possible 
to  give  a  siipplv  by  November.  Tlie  Council  resolved  to  chal- 
lenge the  Bridgend  Council's  right  to  supply  electricity  to 
St.  Bride's  Minor  and  Newca.stle  Higher. 

Seaford  (Sussex). — Proposed  Electricity  Supply. — ^The 
Urban  Council  on  August  14th  referred  to  the  General  Pur- 
poses Committee  a  proposal  to  provide  electricity  for  the  town. 

Southend=on=Sea. — Purcha.se  of  Diesel  Pl.^nt. — The  Town 
Council  has  applied  to  the  Electrieitv  Commissioners  for  a  loan 
of  £5.000  to  cover  the  cost  and  installation  of  a  Korting 
300-kW  Marine  type  Diesel  engine,  with  pump,  accessories,  fly- 
wheel, &c. 

Special  Orders. — Confirm.wions. — The  following  Special 
Orders  made  liy  the  Electricity  Commissioners  have  been  con- 
firmed by  the  Minister  of  Transport: — Alderlev  and  Wilms- 
low :  Ather.stone  and  District :  Edmundsnn's  Electricity  Cor- 
poration (Dorking  and  Cromer  undertaking;;) ;  Tsle  of  Wight 
Electric  Tjight  &  Power  Co.;  Tjymincton  (amendment):  and 
TTrban  Electric  Supply  Co.  (Berwick-upon-Tweed.  Pedmth. 
Illogan.  Dartmouth,  Kingswear,  Godalming.  and  Glossop 
undertakings). 

Taunton. — Price  Reductions. — In  view  of  the  good  results 
from  the  past  year's  working — a  net  profit  of  £2.296^the  Town 
Council  has  approved  the  following  revisions  of  charges  for 
electrieitv  : — Lighting  :  Up  to  25  kWh  per  quarter,  lOJd.  per 
kWi:  4-)-.500.  7}d.;  500-1.000.  Bid.;  above  1,000  kWh,  5d.  per 
kWh;  plus  Id.  per  kWh  in  the  case  of  "  free-wh-ed  "  in.stalla- 
tions.  Power:  Up  to  2,000  kWh  per  quarter.  31d.  per  kWh ; 
2,000-4.000,  23d.;  above  4.000  kWh.  2Jd.  per  kWli.  Heating 
and  cooking:  Up  to  .50  kWh,  3Jd.  per  kWh ;  and  above  .50 
kWh,  1:3d. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia. — MELmninNE. — At  a  June  meeting  of  representa- 
tives of  metropoUtaii  municipal  authorities  tlie  ouestion  of 
rail!'^.ss  traction  was  discus.sed.  The  Tramways  Boiird  asked 
for  permission  to  run  trolley  'buses  on  a  munber  of  route.s 
owing  to  the  high  cost  of  rails,  and  in  view  of  the  fact  that 
this  system  was  more  economical  than  petrol  traction.  The 
representatives  of  the  City  Council  said  that  that  body  would 
not  oppo.se  the  Board's  designs,  and  the  general  opinion 
■W'as  also  in  agreement,  with  certain  reservations.  The  Mini- 
ster of  Public  Works  said  that  a   proviso  would  be  inserted 


in  the  Bill  giving  the  municipal  authorities  the  power  to 
make  their  own  terms  with  the  Board. 

Announcements  made  by  the  Tramways  Board  from  time 
to  time  with  regard  to  its  contemplated  tramways  construc- 
tion and  conversion  programme,  says  the  Argus,  may  lead 
to  the  belief  that  immediate  operations  are  intended.  In- 
quiries made  of  the  Board's  experts  indicate  that  this  is  not 
so.  The  Board  is  faced  with  the  expenditure  during  the  next 
15  years  of  £6,200.000  in  the  conversion  of  the  metropolitan 
cable  system  and  the  construction  of  new  electric  lines.  The 
whole  of  the  metropolitan  cable  system,  with  the  possible 
exception  of  the  city  .sections  of  Collins  Street,  Bourke  Street 
and  Elizabeth  Street,  it  is  expected,  will  be  converted  to 
electric  traction.  The  route  mileage  of  electric  lines  will 
then  probably  be  as  follows :  Converted  electric  lines,  40 
miles;  present  electric  Unes,  64  miles;  Essendon  tramway, 
11  miles;  new  routes  (at  least),  30  miles;  total  145  miles.— 
Renter's   Trade   Service    (Melbourne). 

South  Australia.- The  Melbourne  Age  states  that  an  im- 
portant meeting  of  metropolitan  local  authorities  was  held 
at  Brisbane  in  .July  to  consider  the  formation  of  the  pro 
posed  tramway  trust,  which  will  administer  the  tramways 
of  Brisbane  when  they  are  acquired  by  the  State  Govern- 
ment from  the  Brisbane  Tramways  Co.  The  Government 
has  invited  the  local  authorities  to  appoint  six  representatives 
to  comprise  the  trust,  together  with  two  representatives 
who  will  be  appointed  by  the  Government.  One  of  the  two 
Government  nominees  will  be  the  chairman.  The  trust, 
when  formed,  is  to  be  asked  by  the  Government  to  prepare 
a  general  scheme  for  the  future  development  of  tramways. 
Under  further  provisions  of  the  trust  the  Government  is  to 
advance  money  necessary  for  the  purchase  of  the  tramways 
from  the  Brisbane  Tramways  Co.  This  amount  is  expected 
to  be  something  like  £1, '7.50,000.  In  addition  a  smn  of 
£500,000  will  be  advanced  for  the  renovation  of  tram  cars, 
extensions  of  existing  lines,  their  alteration  where  necessary. 
and  provision  of  new  cars. 

Railway  Electrification. —The  Railway  Commissioners  of 
New  South  Wales  anticipate  that  the  electrification  of  the 
.suburban  line  between  Hurstville  and  Hyde  Park  will  be 
completed  within  three  years. 

Blackpool.— Tk.action  Supply.— Negotiations  are  pending  be- 
tween Blackpool  and  Fleetwood  authorities  for  the  latter 
to  supply  electricity  for  the  Blackpool-Fleetwood  tramways 
at  the  Fleetwood  end  of  the  route. 

Canada.— Winnipeg. — The  agreement  by  which  the  Winni- 
peg Electric  Railway  Co.  operates  the  city's  tramways  expires 
in  1927,  and  the  City  Council  then  proposes  to  take  over  the 
system.  The  company  states,  however,  that  it  cannot  raise 
the  capital  necessary  to  effect  improvements  with  such  a  short 
lieriod  before  expropriation.  On  the  other  hand,  improve- 
ments and  extensions  are  urgently  required.  An  extension  of 
the  franchise  to  1937  is  therefore  suggested,  when  a  number 
of  subsidiary  systems  would  also  be  surrendered.  As  the  City 
Council  would  probably  have  difficulty  in  raising  the  necessary 
funds  to  carry  out  the  extensions  it  is  considered  probable 
that-  the  request  for  an  extension  of  tenure  will  be  acceded  to. 

Cardiff. — Cost  of  Reconstruction. — According  to  reports  on 
the  cost  of  electric  tramway  reconstruction  at  Cardiff,  made 
by  the  City  Treasurer  and  City  Engineer,  a  sum  of  £290,586 
was  spent  from  1915  to  March  31st.  1922.  on  sixteen  and  a 
half  miles  of  completed  .single  ti-ack,  equal  to  £17,-484  j-ht 
mile,  or  £9  18s.  9d.  per  yard.  In  addition,  £34,766  was  paid 
to  contractors  for  special  work,  making  a  total  of  £3i5,3.52. 
of  which  £9.218  was  received  from  unemployment  grants. 
Wages  cost  £121.301.  material  £179,7.53.  and  haulage  £12.629. 
In  1914  the  costs  of  reconstruction  were  £3  12s.  2ld.  iier 
yard,  and  in  1921  £12  7s.  7d.  At  present  they  are  £8  10s.  2d. 
The  use  of  unemployed  men  increased  them  by  ten  to  fifteen 
per  cent. — Times    Trade    Siipplcmcnf. 

China. — Shanghai. — The  Shanghai  Municipal  Council  has 
granted  the  tramway  company  i>crmission  to  establisli  ex- 
perimental railless  tramway  loop  services  to  relieve  traffic 
congestion  on  Nanking  Road  and  the  Bund,  the  Council 
leserving  the  right  to  revert  to  present  track  arrangements. 
.'V  railless  freight  service  will  also  be  introduced  as  ai\  experi- 
ment. It  is  stipulated  that  the  coiupany  shall  pay  in  con- 
nection with  rail  and  railless  extensions,  in  addition  to  the 
royalty  of  5  per  cent,  on  gioss  receipts,  a  sum  of  $0.02 
silver  per  car-mile,  to  apply  on  all  car  mileage  run  by  the 
railless  freight  and  passenger  services. — Kasfem   Kiij;iHCcriHj;. 

Peking. — The  Pekintr  Tramways  Co.  has  received  the  iier- 
mission  of  the  -mniiieipal  authorities  to  proceed  with  tlie 
construction  of  four  trunk  lines  with  a  total  Wngth  of 
51.27  li  (approximately  20  miles).  The  company  will  pur- 
chase 60  closed  cars,  ?\0  trailer  cars,  and  other  rolling  stock. 

Derby. — Extensio.n  of  Tnre. — The  Minister  of  Transport  has 
extended  the  time  until  August.  1923.  of  the  Derby  Corpoi.i 
tion  Act.  1913.   for   the  completion   of  the   tramways. 

Dewsbury.— Reduction  of  Fares  Urgfj>.— The  Trades  and 
Labour  Council  recently  urged  the  Yorkshire  (Woollen  Dis 
triet)  Electric  Tramways  Co..  in  view  of  the  wages  reduc- 
tions now^  operating  amongst  the  workers  in  most  industries. 
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to  reduce  the  tramway  fares,  but  the  company  replied  that 
the  fares  had  not  been  increased  in  the  eame  proi)ortion  as 
railway  fares  or  the  cost  of  commodities  generally;  and  that 
until  the  general  costs  fell  to  a  greater  degree  the  fares 
could   not  be  revised. 

East  Ham.— Year's  Working.— The  total  income,  during 
the  year  1921-22,  of  the  municipal  electric  tramways  (manager  : 
Mr.  W.  C.  Ulhnan),  amounted  to  £113. ijO,  as  compared 
with  £109.586  in  the  previous  year.  Operating  expenses 
tofalled  £111.123.  as  against  £1'23.91'2,  leaving  a  gross  profit  of 
£2.1'27.  comparing  favourably  with  a  gross  deficit  of  £14,3'26 
in  i;>30-21.  Loan  interest,  sinking  fund,  &c.,  absorbed 
£20.4.5S,  causing  a  net  deficit  of  £18,3.31.  The  previous 
year's  net  loss  was  £.3;;i.(>t7.  The  capital  expenditure  during 
the  year  amounted  to  £13.408,  which  included  equipments 
for  10  new  cars,  £7.92'2.  The  number  of  car-miles  run  de- 
creased slightly — from  1,440.4&4  to  l,414.fl.54,  and  the  number 
of  passengers  carried  decreased  in  greater  proportion — from 
17.779,901  to  16,689.698. 

Glasgow. — Pboposed  .Acquisition  op  Paisij??  System. — 
Fnder  an  agreement  with  the  Paisley  ^t  Di.strict  Tramway.-; 
Co..  the  Paisley  Corporation  has  the  right  to  supply  eloi:- 
tricity  to  the  system.  The  Glasgow  Tramways  Committee, 
in  arranging  for  the  acquisition  of  the  Paisley  tra  t-js, 
has  recognised  this  right,  but  statefs  that  the  price  of  energy 
supplied  by  the  Paisley  Corporation  is  in  excess  of  that  at 
which  Glasgow  could  supply  electricity.  The  matter  is  now 
the  subject  of  negotiations.  On  all  other  points  agreement 
has  been  reached.  ^^^^ 

Roller -BEATsrNGs  Experiments. — Experiments  are  about  to 
be  made  with  roller  bearings  for  tramway  cars.  It  is  in- 
teresting to  note  that  many  years  ago  trials  took  place  in 
the  city,  but  at  that  time  roller  bearings  had  not  attained 
the  present  degree  of  efficiency,  and  they  were  discarded. 
Should  the  experiments  with  the  more  modern  equipment 
prove  -satisfactory  the  matter  will  be  considered  by  the  Cor- 
poration Tramways  Committee. 

Pare  REDrcTioxs  Postpoxed.— The  Tramways  Committee 
decided  on  .August  16th.  after  considering  a  report  by  the 
wneral  manager,  not  to  make  any  change  in  the  tramway 
fares  at  present. 

Leeds.— Coming  Pare  REDncnoNS.— Despite  the  unsatisfac- 
tory financial  position  recorded  during  the  past  two  years, 
but  which  is  now  improving,  the  Tramways  Committee 
has  decided  that  it  is  now  possible  to  reduce  fares.  The 
Committee  has  alreadv  agreed  on  redu'^tions  which,  in  gene- 
ral effect,  will  mean  that  beyond  the  first  penny  stncte  there 
will  be  a  reduction  of  a-  halfnenny.  There  is  still  to  be 
.'■■ettled  the  position  as  to  workmen's  fares,  on  which  the 
department  has  to  stand  an  average  loss  of  some  £60  000 
ner  vear.  and  meml)ers  nf  the  Committee  are  not  decided  as 
to  the  fairness  or  otherwise  of  increasing  that  loss  by  re- 
ducing the  workmen's  fares,  at  the  expense  of  ordinary 
passengers. 

London. — New  "  Undergrodnd  "  Coaches:— "Die  London 
Electric  Railway  Co.  is  placing  contracts  for  the  productifm 
of  new  types  of  coach  for  its  svstem.  While  tTTe  manufac- 
turers are  bound  in  certain  main  es.sentials,  they  are  bcinc 
allowed  ample  latitude  for  originality  and  improvement  in 
design.  The  firms  which  have  secured  the  contracts  aio 
Messrs.  Cammcll.  T  aird  &  Co.,  Ltd.;  the  Metropolitan  Car- 
riage. Wagon,  <fe  Einance  Co.,  T/td.;  Oie  Birmingham  Rail 
way  Carriage  &  Wagon  Co..  Ltd.;  the  Gloucester  Railwav 
Carriage  &  Wagon  Co.,  Ltd.;  and  the  Leeds  Forge  Co.,  Ltd.' 

Municipal  Tramways  Association.— Speed  Limits— ,\s  a 
result  of  representations  made  by  the  .Association  urging  the 
raising  of  the  speed  limit  for  traiucars,  the  Mmister  of  Trans- 
port has  consented  to  consider  a  revi.sion  of  existing  regula- 
tions in  this  respect  in  cases  where  it  can  be  shown  that  a 
higher  speed  limit  would'  be  beneficial  to  the  public  con- 
venience, and  that  safe  working  would  be  maintained.  The 
limit  would  be  20  miles  per  hour,  but  the  Minister  states  that, 
havmg  regard  to  delays  caused  by  other  traffic,  stopping 
places.  Ac.  he  do»s  not  think  thepreisent  averivge  speed  would 
often  l)e  exceeded.  •  i 

Salford.- SmtKR  Threat.— The  employes  of  the  municipal 
tramways  department  have  threatened  to  strike  if  the  Cor- 
poration <arrie«  out  its  decision  to  dispense  with  the  trolley 
boys.  They  state  (hat  in  addition  to  the  Sxtra  work  for 
the  <:onductors,  which  this  would  entail,  130  boys  would  be 
thrown  out  of  employment  in  a  titne  of  great  difficulty  to 
obtam   work.  •' 

West  Bromwich.— Contemplated  MnNiciPALisATiON  op 
System.- TheTownCouncil  has  rocentiv  had  under  considera- 
tion the  question  of  taking  over  (he  tramwav  svstem  at  the 
expiring  of  the  company's  lease  in  1024.  It  has  Iwen  calcu- 
lated that  the  Council  could  operate  the  tramwavs  at  a  small 
annual  profit.  Messrs.  A.  R.  Fearnley  (Sheffield)  and  .1.  B. 
Hamilton  (fjeeds),  have  acted  in  .tn  adviaorj'  capacity. 


Wigan.— Reduced  Expenditore.— At  a  recent  meeting  of 
the  Council,  the  chairman  of  the  Tramways  Committee 
stated  that  as  a  result  of  re-organisation,  and  in  spite  of  a 
reduction  in  the  number  of  employes,  the  past  year's  aver- 
age rate  of  car  reconstruction  had  been  maintained.  A  saving 
of  £11,000  had  been  effected  in  .\pril.  May,  and  Juue,  as 
compared  with  the  equivalent  period   of  1921. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Atlantic  Cables.— Thb  Miami  Cable. — In  connection  with 
the  request  which  has  been  granted  by  President  Harding  for 
the  immediate  re-oiiening  of  the  cable  between  Miami 
(Florida)  and  Barbados  for  emergency  use  lor  transmitting 
messages  to  Europe  via  Pernainbuco,  Brazil  has  raised  an 
objection  to  the  re-opening  of  the  cubic  unless  it  is  also  used 
for  South  American  dispatches,  to  which  use  the  Umted 
States  has  hitherto  objected.  It  is  this  objection  which  has 
hitherto  prevented  the  cable  from  being  eniployod,  and  Brazil's 
refusal  to  co-operate  in  the  present  emergency  has  upset  the 
arrangements  that  were  made  to  relieve  the  tranaatlantio 
cable  congestion  that  was  caused  by  events  in  Ireland. — 
Reuter.  ' 

A  large  amount  of  Press  woi'k  has  been  diverted  to  the 
Post  Office  wireless  station  at  Oxford  (Leaficld).  This  station 
has  for  some  time  been  conducting  a  limited  Press  service  to 
Halifax,  Nova  Scotia,  an  average  of  2,000  words  being  trans- 
mitted each  night,  but  during  the  past  w-eek  about  8,000  words 
a  night  have  been  signalled  to  Halifax  without  detriment  to 
the  normal  services  from  Oxford,  which  include  a  commercial 
service  to  Cairo  and  a  long-distance  service  of  ordinary  tele- 
grams and  news  to  ships.  Oxford  has  recently  commenced  the 
tran.smission  of  short  Press  telegrams  to  India,  where  the  sig- 
nals are  read  direct  by  the  wireless  station  at  Karachi  and 
.sent  thence  to  the  newspapers  in  Pombay  and  Calcutta.  Dur- 
ing the  present  emergency  the  Imperial  cable  between  Pen- 
zance and  Halifax,  Nova  Scotia,  has  also  rendered  yeoman  ser- 
vice. It  has  been  carrying  heavv  loads  in  both  directions,  and 
has  exceeded  all  its  previous  traffic  records.  Efforts  have  been 
made  to  ovoid  curtailment  of  the  special  facilities  given  by  the 
"  via  Imperial  "  route  for  communication  with  the  oversea 
Dominions.  It  is  the  only  cable  raxiU-  on  whi<'h  the  deferred 
service  at  half  rates,  or  less,  to  Canada.  Newfoundland,  and 
the  West  Indies  has  been  maintained,  and  it  is  the  only  route 
on  which  a  week-end  service  at  quarter  rates  is  provided  to 
Australia  and  New  Zealand. — Financial  Timea. 

Speaking  on  August  16th  as  chairman  of  the  Institute  of 
Politics  at  the  William.stown  Round-table  Conference  on 
foreign  correspondence  and  international  electrical  communica- 
tions. Mr.  Walter  Rogers,  .American  delegate  to  the  Inter- 
national Communications  Conference  of  19'20,  said  the  inter- 
ruption of  American  communication  with  Europe  might  be 
viewed  as  another  proof  of  the  necessity  of  laying  more 
cables  between  the  U.S.  and  Em-ope  by  way  of  the  Azores. 
Allbou'ih  the  British  monopolistic  concession  at  the  .Azores  had 
expired  (he  said)  Portugal  hesitated  to  grant  landing  ri^chts 
to  American  companies,  probably  becau.se  of  the  influence 
brought  to  bear  by  the  British  cable  companies.  In  order  to 
permit  a  wide  extension  of  American  cable  contracts  every 
effort  should  be  directed  (he  urged)  to  roaking  the  .Azores 
easily  available  for  cable  relay  purpo.ses.  They  should  virtnall,. 
be  internationalised  as  a  cable  centre,  and  Powers  oblifated 
bv  ti-eaties  should  not.  even  in  war  time,  seize  or  cntrol  the 
cables  there.  While  Britain  was  developing  her  "  all-red  " 
cable  .svstem.  touchinc  only  British  soil,  it  was  for  .Americans 
to  consider  what  the  fruited  States  sliould  do  in  the  direction 
of  devising  .some  great  constructive  American  plan  of  com- 
munications.— WestmitisUr  Gazette. 

China.— Automatic  Telepuone  Extensions.— TIk'  Shanghai 
Mutual  Telephone  Co.  has  recently  ordered  .500  automatics,  to 
be  installed  in  its  East  Station,  the  smallest  of  the  company's 
plant,  as  an  experiment,  but  if  the  project  meets  with  success 
it  is  likely  that  the  system  will  be  adopted  throughout  the 
city.  Dairen  has  recently  installed  a  .5,000instruiuent  auto- 
matic system  and  Harbin  is  now  installing  a  3,()CKJ-instrument 
system. — Eastern  Engineering. 

New  Wireless  Station.— We  learn  from  the  British  Cham- 
ber of  Commerce  Journal.  Shanghai,  that  the  new  wireless 
station  at  Liu.shutun  (across  the  bay  to  the  north  of  Dairen). 
the  construction  of  which  was  commenced  last  year,  was  to 
be  opened  for  public  use  last  month.  The  total  cost  has  been 
about  £30.000.  The  installation  consists  of  three  steel  masts, 
each  300  ft.  high.  The  metho'l  of  transmission  adopted  is 
that  of  the  Tokio  Teishinsho  (Dep.artment  of  Communica- 
tions) and  (xin.si.sts  of  a  quenched-spark  cr  nverter  of  7  kilowatts, 
.and  an  arc  converter  of  3.5  kilowatts.  Tiy  using  the  latter  it 
is  stated  that  it  will  be  possible  to  converse  direct  with 
Europe  and  the  United  States.  The  power  is  to  be  supplied 
bv  the  new  South  Manchuria  Railway  Co.'s  power  house  near 
D.airen.  but  as  this  is  not  quite  reaijy  some  of  the  power  is 
being  ohti^'^ji.  iwm)  Ohinchow  for  the  time  being. 
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India. — Automatic  Telephones. — In  connection  with  the 
conversion  of  tlie  Bombay  telephones  to  the  automatic  system 
che  Bombay  Telephone  Co.  has  placed  a  contract  for  the  ex- 
change equipment  of  11,000  lines,  costing  approximately 
■6180,000.  with  the  Automatic  Telephone  Manufacturing  Co., 
Ltd.,  of  J;iverpool.  The  installation  is  exi^ected  to  be  com- 
pleted in  two  years.  The  contract  for  the  instruments,  which 
will  probably  amount  to  another  ±'.50,000,  has  not  yet  been 
placed. — Heuter's  Trade  Service  (Bombay). 

WlBELEss  Telephony. — It  is  stated  in  a  daily  paper  that  the 
Marconi  Co.  is  making  an  application  to  the  Government  for 
liberty  to  erect  a  broadcasting  station  either  in  Calcutta  or 
in  Bombay.  The  cost  of  private  apparatus  ranges  from 
Es.  150  upwards,  and  applications  for  licences  are  to  be  for- 
warded to  the  Director  of  Wireless  Telegraphy  at  Simla. 
The  Indian  States  and  Eastern  Agency,  of  Bombay,  is  arrang- 
ing to  give  another  demonstration  of  wireless  telephony  m 
Calcutta  in  October. 

Wirele.ss  Telegraphy. — Arrangements  are  being  made  to 
improve  Ccilf)nili(i's  only  wireless  station  at  Welikade  by  adopt- 
ing the  continuous-wave  system.  The  Madras  station  is 
to  be  converted  into  a  high-speed  automatic  plant  for  working 
inland,  and  the  Rangoon  station  will  normally  replace  the 
present  land  lines  between  Rangoon  and  Calcutta  for  traffic 
between  Burma  and  India.  The  existing  apparatus  for  com- 
luuicating  with  ships  is  to  be  replaced  by  a  small  station  to 
be  erected  near  St.  Thomas  Point,  w-hich  will  free  the  Madras 
station  for  inland  work. — Indian  Engineering. 

Ireland.— The  Telegraph  and  Telephone  Services.— After 
considerable  delay  the  direct  telegraph  service  between  Dublin 
and  Belfast  has  been  restored,  and  also  between  Dublin  and 
Limerick.  The  greater  part  of  South  Kerry  is  still  isolated, 
and  likely  to  be  for  some  time,  and  all  Cork  county  is  isolated. 
Telephonic  commui.ication  between  Dublin.  Belfast,  Limerick, 
Tipperary,  Drogheda,  and  Navan  has  been  restored,  but  at  any 
moment  the  service  may  be  interrupted. 

Clifden  Station  Re-captured.— The  wireless  station  at  Clif- 
den.  County  Galway,  burned  down  a  few  weeks  ago  by  the 
irregulars  of  the  Irish  Republican  Army,  has  been  re-captured 
after  a  fight  of  about  half-an-hour.  The  receiver  and  other 
portions  of  essential  plant  were  destroyed  by  the  irregulars 
and  the  building  partially  burned  down.  It  is  said  that  it  will 
take  £70,000  to  restore  the  station,  which  is  situated  in  a  wild 
and  desolate  part  of  the  country. 

Portugal.- Wireless  Concession.— The  Government  has 
been  authorised  to  contract  with  the  Marconi  Wii'eless  Co.  for 
the  exclusive  right  to  establish  wireless  stations  in  Lisbon, 
Madeira,  the  Portuguese  African  Colonies  and  the  Azores  for 
a  period  of  forty  years. — Financial  Times. 

A  Portuguese  company  is  to  be  formed,  says  the  Financier, 
and  the  fees  will  be  the  same  as  those  for  submarine  cable 


Sweden. — West  Coast  Wireless  Station. — The  Swedish 
Telegraph  Board  has  entered  into  a  contract  with  the  Radio 
Corporation  of  America  for  the  delivery,  at  a  cost  of  .$432,500. 
of  wireless  apparatus  for  the  equipment  of  the  large  station 
that  is  to  be  erected  on  r.h.e  We.st  Coast  of  Sweden.  The 
establishment  of  the  station,  to  which  reference  was  made  last 
week,  the  maximum  cost  of  which  is  to  be  5,000,000  Swedish 
crowns,  has  been  approved  by  Parliament,  and  the  rates  will 
be  considerably  lower  than  those  at  present  charged  for  com- 
munication via  Norway. — Renter. 

According  to  the  L)aihj  Telegraph,  the  station  will  con.sist 
of  one  transmitting  station  and  one  receiving  station,  the 
former  to  be  built  between  Varberg  and  Falkenberg,  and  the 
latter  near  Kungsbacka,  both  to  be  finished  during  1923. 

Wireless  Telegraphy. — International  Progress. — The  pro- 
gress of  international  wireless  telegraphy  is  shown  by  the  fact 
that,  since  June.  1908.  the  date  of  the  formation  of  the  Union 
Radiotelegraphique,  the  number  of  shore  stations  has  risen 
from  76  to  977,  and  other  stations  from  240  to  12,622.  All  the 
countries  of  the  world  are  now  signatories  of  the  Union  Con- 
vention save  .Argentina.  Persia,  and  Turkey.  Among  the 
signatories  are  Czecho-Slovakia  and  Venezuela  (in  1920), 
Serbia.  Croatia  and  Slovakia  (in  1919).  the  Republics  of 
Ecuador  and  China  (in  1920).  and  Poland  and  Dantzig  (in 
19*21).    .\lbania  has  this  year  announced  its  adherence. 

Wireless  Telephony. — Broadcasting.— The  foUowiug  state- 
ment has  been  issued  by  the  Committee  of  manufacturers  that 
is  at  present  engaged  in  creating  the  Wireless  Broadcasting 
Co.  :  "  The  committee  has  obsei-ved  that  a  number  of  un- 
authoritative statements  have  liecn  made  with  reff.Trd  to 
broadcasting,  and  desires  it  to  be  known  that  until  the  Briti.sli 
Broadcasting  Co.  is  registered,  am!  the  board  of  that  company 
has  been  appointed,  no  authoritative  statement,  in  so  fur  as 
the  Broadcasting  Co.  is  concerned,  can  be  made  with  regard 
to  the  future  of  broadcasting.  The  memorandum  and  articles 
of  association  of  the  company  are  in  cour.se  of  preparation 
.and  as  soon  as  they  are  approved  the  company  will  be  regis- 
tered and  the  Board  anpoiiited.  Thereafter  a  full  fitatement 
will  be  i.ssued."  Mr.  Geo.  Pells  is  secretary  (pro  fern.]  of  the 
British  Broadcasting  Co..  and  the  statement  was  issued  from 
Marconi  Houie.  W.C.2. 


CONTRACTS    OPEN    AND    CLOSED. 

(The  date  given  in  -parentheses   at    the    end   of    the    paragraph 
indicates  the  issue  of  the  ELECTRICAL  Review  in  which  the 
Official  Notice  "  appeared.) 

OPEN. 

Australia. — December  18th.  Victorian  Electricity  Com- 
missioners. Coal-handling  plant  for  Morwell  power  station 
and  briquetting  works.     (See  this  issue.) 

November  4th.  Transformers,  induction  regulators,  and 
switchgear.     (August  11th.). 

Victorian  Eleitricity  Commissioners.  January  loth,  1923. 
Pour  water-tube  boilers,  each  4,500  sq.  ft.,  with  pum:)s, 
piping   and    structural    steelwork    for    boiler-house. 

January  2;3rd.  Back-pressure  steam  turbine,  including  a 
1..500-kW  turbo-alternator.— /Jcuier's  Trade  Service-  (Mel- 
bourne). 

Meldoor.ne.— Victorian  Railways.  October  11th.  Electric 
storage  battery  with  accessories  and  spares  (Cont.  35,090). 
October  18th.  Motor  generator  set  and  static  transformer 
(Cont.   35,089).* 

September  20th.  Po.stmaster  -  General's  Department. 
Switchboard  apparatus.  October  17th.  Automatic  c.b.  tele- 
phone equipment,  together  with  all  associated  equipment,  in- 
cluding apparatus  for  use  at  subscribers'  premises.  (Aucust 
18th.)  '' 

Victorian  Railways.  November  29th.  Three  electric  storage- 
battery  industrial  tracks  capable  of  carrying  4.000  lb.  at  five 
miles  an  hour. 

Ayr. — W'orks,  including  wiring  for  electric  lighting,  &c., 
in  connection  with  new  wards  and  other  additions  at  the 
County   Ho.spital,   .^yr.    Jas.  Kennedy  Hunter,    51,    Sangatc, 

Ayr. 

Belfast.  —  September      11th.        Electricity      Department. 

Stores  (including  wires,  cable,  lamps,  electrical  accessories, 
&c.)  for  six  months.     (See  this  issue.) 

Brighton. — September      18th.       Electricity      Department. 

Two  water-tube  boilers,  suiwrheater,  economiser,  steel  chim- 
neys, fans,  feed  pumps,  Steam  pipes,  valves.  &c.     (August  18th.) 

Chile. — Sei^tember  14th.  Chilean  State  Railways.  Elec- 
trical plant  for  the  San  Rosendo  station.  Departmento  de 
Materiales  y  Almacenes,  Alameda  station,  Santiago,  Chile. 
Representation  of  the  Chilean  Railways  at  Paris,  M.  Bertrand, 
Boulevard  St.  Michel  33,  Paris.* 

Dover.^September  4th.  Harbour  Board.  Electrical  sun- 
dries for  six  months.  Forms  (2s.  6d.  each)  from  Mr.  Eutley 
Mowll.  registrar.  Castle  Street. 

Dublin. — September  1st.     Post  Otiice  Stores  Department, 

Irish   Provisioua!   Government.    4,000   ft.    (each)    casing  and 
covers  for  wires  and  cables;    1  ton  plumber's  solder. 
September  15th.    100,000   insulators.     (August   18th.) 

Edinburgh. — September  5th.  Tramways  Department.  Elec- 
trical equipment  for  80  electric  cars.  Manager.  Tramways 
Department. 

Egypt.— Cairo.— September  11th.  Ministry  of  Public  Works. 
Installation  of  swit<'hboard  and  system  of  armoured  feeders 
for  works  of  the  Palais  de  Ras  el  Tine.  Alexandria.  Chief  elec- 
trical engineer.  Electrical  Service.  Ministry  of  Public  Works, 
Cairo. — Renter's   Trade  Service  (Cairo). 

Holmfirth.  —  September    7th.       Electricity     Department. 

E.h.p.  switchgear.  l.p.  switchgear.  transformers,  underground 
cables,  and  feeder  pillars.     (See  this  is.sue.) 

London. — Metropolitan  .Asylums  Board.  .August  30th. 
Electric  storage  batteiy  at  the  Grove  Fever  Hospital,  Tooting 
Grove.     (August  11th.) 

August  31st.  Electric  lighting  installation  at  Cornwall 
House,  S.E.     (August  18th.) 

Islington.— September  20th.  Electricity  Department.  Two 
water-tube  boilers  with  .stokers,  draught  system,  steel 
chimneys,  steam  piping.  Ac. ;  cooling  towers,  ponds,  pipe- 
work, &c.     (.August  11th.) 

Hammersmith.— September  7th.  Electricity  Department. 
IVansformers.  oil-cooled  and  air-cooled;  e.h.p.  cables;  e.h.p. 
and  h.p.  switchgear.     (August  18th.) 

County  of  London  Electric  Sui>t)ly  Go.  October  18th. 
Supply  and  erect icm  of  stream  turbo-alternators  for  the  Bark- 
ing Power  Station.     (Sec  this  issue.) 

Edmonton.  Sep|(>Mnber  14th.  Board  of  Guardians.  Si-^ 
months'  supply  of  electric  lamp.s.  Mr.  E.  Ridley,  clerk,  77. 
Bridport  Road.  Edmonton,  N.IS. 

Manchester.— August  31st.  Electricitv  Committee.  420-\' 
inimlad  distribution  .switchgear  for  auxiliary  .services.  Mr. 
v.  E.  Llughes.  secretary.  Electricity  Department,  Town  Hall. 
Manibe.sttM'. 

.August  31.st.  Electricity  Committee.  Supply  and  comple- 
tion of  two  coal  grabs.     (Spec.  B:W.)     (August  11th.) 

Septeml>er  9th.  Waterworks  Committee.  One  electrically- 
driven  air  compressor.     (See  this  issue.) 

Merthyr  Tydfil.— September  .5th.  Board  of  Guardi.^ns. 
Electrical  fittings  for  six  months.  Mr.  F.  T.  James,  clerk, 
High  Street. 


272 


THE     ELECTRICAL     REVIEW^     [Vol.  91.    No.  2,33%  August  2.-,,  1922. 


19-23.    Harbour 
-iReuter's  Trade 

Department. 


New  Zealand. — Auckland. — Febniary  1st, 
Board.  '22  electric  cranes  for  Princes  \\'harf.- 
Servicc  (Auckland). 

Plymouth. — September     12th.       Electricity- 
Steam  turbine-driven  rotary  boDer-feed  pump. 

Sallord. — Tramways  Department.  250  tons  tramway 
rails,  lieneral  manager.  Corporation  Tramways,  32,  Black- 
Iriars  Street,  Salford. 

South  .4{rica. — October  18th.  High  Commissioner. 
Electrification  of  the  South  African  railways.  Maritzburg- 
Glenco<^  power  house.  Equipment :  Coal-handling  plant,  ash- 
handling  plant,  and  circulating-wat«r  screening  plant.  Specifi- 
cations from  the  Ottice  of  the  High  Commissioner  for  the 
Union  of  South  Africa,  Trafalgar  Square,  W.C.2. — Renter's 
Trade  Service    (Cajjetown). 

Bloemfonteix.  —  September  20th.  Municipal  Council. 
1,200  yd.  of  4-core.  .2  sq.  in.,  660-V  paper-insulated  armoured 
-cable. — Keuier's  Trade  Service  (Capetown). 

Stockton-on=Tees. — .August  31st.  District  Fund,  Gas,  and 
Electricity  Committees.  Stores.  &c.,  for  three  months. 
(.\ugust  iSth.) 

St.  Annes=on-Sea. — Electricity  Department,.  3, .530  yd. 
.5  X  .5  X  .35  l.p.  3-core  armoured  cable;  1.4t;0  vd.  7/22  l.p. 
ditto;    500  yd.  .2  x  .2  x  .1  l.p.  ditto.     (August  IStb.) 

Wakefield. — .August  31st.  Wiring  of  Holmfield  House  for 
electric  lighting.  Mr.  A.  C.  Allibone,  town  clerk.  Town  Hall, 
Wakefield. 

*A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
ice.  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  Si),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Belgium. — The  municipal  authorities  of  Genappe  have 
postponed  the  scheme  for  the  establishment  of  a  central  elec- 
tric lighting  station  in  the  town,  tenders  for  which  were  re- 
cently invited. 

Tlie  firm  of  Noel,  Van  Gastol  &  Meftens.  of  Brussels,  who 
submitted  the  lowest  tender,  have  secured  the  contract  for  the 
establishment  of  a  system  of  electricity  distribution  in  the 
little  town  of  Bertrix. 

Thatcham. — Messrs.  Daniel  .Adamson  it  Co.,  Ltd.,  of 
Dukinfield,  have  received  an  order  for  one  of  their  latest  patent 
electrically-driven  crude  sewage  lifting  plants  for  Messrs. 
Cropper's  new  factory  at  Thatcham,  Berks.  Mr.  W.  C.  Eas- 
dale.  of  Westminster,  is  the  consulting  engineer  to  the  scheme. 

Government  Contracts. — The  following  Government  con- 
tracts were  placed  during  July,  1922 : — 

.Xdmiraltv  (Contract  asd  Purchase  Department). 
Tables   (main    and  service).— Johnson    &    Phillips,    Ltd. 
Telephone    Cables.— Johnson    &    Phillips,    Ltd. 
Underground    Cables.— Johnson    &     Phillips,    Ltd. 
Dynamometer.- Hecnan     &     Froude,    Ltd. 
Dynamos.— Laurence,    Scott    &    Co. 

Electro-magnetic    Clutch. — Sperry    Gyroscope    Co.,    Ltd. 
Motors.— General    Electric   Co.,    Ltd. 
Electric   Travellers.— Sir   W.   Arrol   &    Co.,    Ltd. 

War  Office. 
Secondary  Batterv.— D.P.  Battery  Co.,  Ltd. 
Recorder    Clocks.— Gledhill-Brook    Time    Recorders,    Ltd. 
Electric    Lxtcomolive   and  Accessories. — English    Electric   Co.,   Ltd. 
Incandescent   Li^hlin^     Fittings    (various). — Barton    &    Sons.    Ltd.;     Cable 
Accessories,    Ltd.;     General    Electric   Co.,    Ltd.;     \V.    Kent. 

Air  Ministrv. 
Batteries. — Siemens   Bros.    &   Co.,    Ltd. 
Electric   Fan   Regulators.— Mansell   &   Ogan,  Ltd. 

Crown  Agents  for  the  Colonies. 
Cable.- Hooper's  Telegraph  &  I.R.   Works,   Ltd. 
Lan\ps,   &c. — General    Electric  Co.,   Ltd. 

Swilchgear. — Metropolitan-Vickers    Electrical    Export    Co.,    Ltd. 
Telegraph    Apparatus. — Elliott    Bros.    (London),    Ltd. 
Train  Lighting  Spares.— J.  Stone  &  Co.,  Ltd. 
X-ray  .\ppjratus. — Watson  &   Sons. 

Post  Office. 
Telegraph  .Apparatus.— Eastern  'J'elegraph  Co.,   Lid. 
Telephone     .Apparatus.— Automatic    Telephone     Manularluring     I  o..     LM  ; 

General   Electric    Co..    Ltd.    (IVel   Conner   Telephone  Works);     Siemens 

Bros.  &  Co..   Ltd.;    Western   Electric  Co.,   Ltd. 
Testing,    Protective   Apparatus,  &c. — British    L.M.    Ericsson    Manulacluring 

Co.,    Ltd.;     Everahed   &   Vignoles.    Ltd.;     General   Elcclric    Co.,    Ltd. 

(Peel    Conner    Telephone     Works,;     Pha-nix     Telephone    &    Electrical 

Works,    Ltd. 
Battery    Boxes. -Sicm-ns   Bros.  &  Co.,  Ltd. 
Telegraph    and    Telephone    Cable.— Enfield     Ediswan    Cable      Works,    Ll<l.; 

Hackbridge  Cable  Co.,  Ltd.;    Macintosh  Cable  Co.,   Ltd.;    Pirelli  Gen- 

eral    Cable   Works,    Ltd.;     Union  Cable   Co.,   Ltd.;    Western    Elcclric 

Co.,  Ltd. 
Casing  and  Cover.— Calder  &  McDougall,  Ltd. 
Joint     Box    Ca«ings— United    Steel    Companies,    Lid.    (Messrs.    T.     Bullin 

and  Co.  Branch). 
Drv    Cells.— Ever    Ready    Co.    (Great   Britain),    Ltd. 
Porous  Leclinch«  Cells.— Siemens  Bros.  &   Co.,   Ltd. 
Cords    for  Telephones— Phoenix  Telephone   &   Electric    Work..    I  i.l 
C.l.  Couplings —Jones  &  Attwood,  Ltd. 
DucU.— .Mounllord.    Phillips   i-   Co.    (1930),    Ltd. 
Lamps   for    Switchboards. — A.    C,   Cossor,    Ltd. 
Electric    Hand    Lamps. — Ward   &   Goklstone,   Ltd. 

Distribution    CabU    Plugs.— Brili.h     Insulated    &    Helsbv   Cables.    Ltd. 
Insulator    Spindl'S -Bullers.    Ltd. 

Adhesive    Insulating    T.ipe. -Siemens   Brr«.    &  Co,    Ltd. 
Bronze.  Wire.— R.  Johnson  &  Nephew,  Ltd. 


In.sulateJ   Bronze  Wire.- Johnson  &  Pliillips,   Ltd. 

Copper  Wire.— T.  Bolton  &  Sons.  Ltd.;  Electro-Metals  Co;.  Enfield 
Edisaan  Cable  Works,  Ltd.;  K.  Johnson  S:  Nephew.  Ltd.;  Shrop- 
shire Iron  Co.,  Ltd.;  F.  Smith  &  Co.  (incorporated  in  the  London 
Electric   Wire   Co.,    Ltd.). 

Flame-groof  Wire.— M.icintosh  Cable  Co.,  Ltd. 

G.    L    Strand    Wire.— Shropshire    Iron    Co.,    Ltd. 

y.  1.  R.  Wire.— W.  Geipel  &  Co. 

I.eclanch^  Rod  Zincs.— Eyre  Smelting  Co.,  Ltd.;    Siemens  Eros.  &  Co.,  Lid. 

Manufacture,  Supply,  D'rawing-in.  and  Jointing  Cable.— (Newport-Ponlv- 
pool) :  W.   T.  Henley's  Telegr.iph   Works  Co.,  Ltd. 

Telephone  Exchange  Equipment.— St.  .Annes-on-Sea.- General  Electric  Co.. 
Ltd.  (Peel  Conner  Telephone  Works);  sub-contractors  for  ^ccumula. 
tors,  D.P.  Battery  Co.,  Ltd.;  for  motor  generator  set.  Crompton  and 
Co.  Minories.— General  Electric  Co.,  Ltd.  (Peel  Conner  Telopht.ne 
Works);  sub-contractors  for  accumulators.  D.P.  Battery  Co.,  Ltd.; 
for    motor    generator    set,    Crompton    &   Co. 


THE     "ELECTRICAL     REVIEW"     SERVICE 
DEPARTMENT. 


In  order  to  enable  us  to  complete  replies  to  queries  received 
this  week,  we  need  the  names  of  supjilieis  or  manufacturers 
of  ;  — 

WiNDOWfjiGHT  electric  signs  for  shop  windows. 


NOTES. 


Standardisation    in    Australia. — Owing  to  the  absence  of 

any  system  of  standardisation  it  is  contended  that  there  is  an 
enormous  waste  of  money,  material  and  time  in  Australian 
engineering  industries.  In  furtherance  of  a  campaign  to  in- 
troduce the  principle  of  standardkation  in  the  industry  a  depu- 
tation representative  of  several  branches  of  the  cngineermg 
profession  waited  upon  the  Minister  of  Customs  in  May  last, 
says  the  Melbourne  Aiie.  The  Minister  expressed  his  approval 
of  the  campaign,  and  announced  that  Mr.  Knibbs,  the  Director 
of  the  Institute  of  Science  and  Industry,  would  be  invited  to 
submit  a  rejxirt,  \\ith  reconimend;itii)ns,  on  tho'«hole  subject.  . 
This  would  be  referred  to  the  Cabinet  for  action.  He  con- 
sidered an  all-.^iistralian  conference  on  the  question  desirable. 

Explosion  at  German  Electro  Works. — .As  the  result  of  an 
explosion  at  the  Rhine  electro  works  at  Knapsack  three  work- 
men have  been  killed  and  several  injured. — Reuter. 

Institute  of  Marine  Engineers. — The  report  of  the  Council 
for  the  past  year  .shows  an  increase  of  membership  from 
2,355  to  2,G29.  The  list  of  papers  which  have  been  read 
indicates  a  very  busy  session.  The  re-opening  of  proceedings 
takes  place  on  September  2nd,  when  Engineer  Vice-.\dijjinil 
Sir  George  G.  Goodwin,  K.C.B.,  is  to  deliver  his  presidential 
address. 

Educational.  —  University  of  London.  —  A  Goldsmid 
Entrance  Scholarship  of  the  value  of  £90  {£S0  a  year  for 
three  years),  tenable  in  the  Faculty  of  Engineering  at  Univer- 
sity College,  London,  will  be  a\\arded  on  the  results  of  an 
examination  to  be  held  in  the  last  week  of  September.  Enti  y 
forms  must  be  sent  in  to  the  Secretary  not  later  than  Septem- 
ber 9th. 

Canadian  Cancer  Research. — Tlie  Quebec  Government 
has  decided  to  set  aside  $100,000  (about  £22,000)  for  the 
purpose  of  establishing  a  radium  institute,  under  the  con- 
trol of  the  University  of  Montreal,  for  the  experimental 
treatment  of  cancer. — The  Times. 

Power  Supply  for  the  S.E.  &  C.  Railway.— The  Electricity 
Commissioners  have  issued  a  .statement  (which  reached  us 
too  late  to  be  published  this  week)  with  reference  to  the 
inquir;  ,  held  on  May  HOth  last,  into  the  application  of  the 
Managing  Committee  of  the  S.E.  &  C.  Railway  Co  for 
consent  to  establish  a  generating  station  ;it  .'Vngcrstein's 
Wharf,  at  Charlton,  and  by  the  West  Kent  Electricity  Cn 
I, til.,  for  consent  to  the  establishment  of  :i  generating  isli 
tion  at   Belvedere,   Erith. 

The  Commissioners,  while,  of  the  opinion  that  the  Railway 
Co.'s  site  is  suitable  for  a  (50,000-kW  station,  have  consider- 
able doubt  whether  a  station  of  an  ultimate  capacity  of 
1.50,000  kW  can  be  economically  constructed  on  it.  The  Rail- 
way Co.  expects  to  complete  the  first  stage  of  electrificafinn 
of  its  lines  by  .Tune  .30th,  1025.  and  the  Commissioners  li;ive 
come  to  the  conclusion  that  it  has  been  proved  to  their  satis- 
faction that  there  are  authorised  undertakers  tvilling,  and 
one  is  ahJc,  to  supply  the  Railway  Co.  adequately  at  no  greater 
fo.st  than  woulil  have  been  incurred  by  the  Railway  Co.'s 
supplying  itself.  Therefore,  it  would  be  no  disadvantage  to 
the  Railway  Co.,  and  would  be  a  pain  to  the  public  interests 
concerned  if  the  Railway  Co.  were  to  take  its  supply  from 
an  outside  source,  and  to  enable  the  parties  to  confer  in 
order  that  they  may  arrange  a  mutually  acceptable  contract, 
the  (Commissioners  have  postponed  their  decision  for  a  while. 

The  statement  will  be  dealt  with  in  more  detail  in  our  next 
issue. 
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The   Applications  of   Electricity   to  Poultry   Farming. — A 

paper  on  the  above  subject  was  read  by  Mr.  R.  Borlase 
Matthews  at  the  sixth  annual  Poultry  Conference,  held  on 
.August  9th,  at  Harper  Adatns  Agricultural  College, 
Newport,  Salop.  Out  of  the  large  number  of  papers  pre- 
sented on  variou.s  matters  of  importance  to  commer 'ial 
poultry  farmers,  this  paper  apjiears  to  have  excited  the 
greatest  interest.  One  of  the  points  which  attracted  most 
attention  was  the  electric  lighting  of  poultry  houses — a  sub- 
ject which  has  not  received  much  consideration  in  thij; 
country,  though  it  is  almost  universal  in  the  poultry  farm- 
ing di.sti'icts  of  America.  The  object  is  to  increase  the  . 
hours  of  feeding  during  the  winter  months,  experience  hav- 
ing shown  that  there  is  a  direct  connection  between  the 
hours  of  activity  and  egg  production. 

I  The  question  of  small  electricity  generating  plant  for 
ipoultry  farmers  was  eonsidered,  and  the  disadvantage  of 
M'2-volt  and  .50-vo!t  circuit."?  was  emphasised.  The  author 
•advocated  bare  overhead  outside  mains  joined  (by  special 
[■onnectors  of  his  own  design)  to  the  interior  wiring,  which 
should  preferably  be  twin  or  triple  conductors  insulated  bv 
Mughened  rubber  or  similar  compound,  such  as  "  maconite." 
To  meet  the  requirements  of  the  farmer  a  new  sy.stem  of 
dectric  light  fittings  has  been  developed  by  Mr.  R.  Borla.se 
Matthews.  The  capital  outlay  for  the  electrical  equipment, 
I  point  upon  which  very  little  has  been  written,  was  dealt 
.vith  very  clearly.  The  cost  was  shown  to  be  much  less  than 
or  oil  engines,  while  the  capital  expended  on  equipping  a 
loultry  farm  electrically  will  produce  an  additional  return 
)f  from  .SO  per  cent,  to  .50  per  cent,  per  anmmi — a  master 
veil  worth  consideration.  A  demonstration  was  given  of 
he  "  Anto-Couiitancv  "  .system  of  account  keetnng,  whicli 
vir.  R.  Borlase  Matthews  has  developed  and  uses  on  his  own 
arm. 

The  conclusion  arrived  at  by  tlie  author— and  it  is  amply 
)orne  out  bv  the  detnils  given  in  the  paper — is  that  com- 
)iiratively  little  capital  expenditure  is  required  on  the  part 
•f  any  poultry  farmer  to  .secure  to  himself  permanent  advan- 
age  in  low  labour  costs,  improved  results,  and  comfortable 
ving— if  he  spends  his  money  on  suitable  electrical  equipment. 
Naturally  in  a  development  so  new  to  this  "ountry  comnetent 
dvice  should  be  scnaht  before  making  anv  outlay,  but  if  this 
s  obtained  the  noultry  farmer  can  proceed  with  the  certainty 
f  incre:i.sed  profits. 

The  Closing  of  Londonderry  Shipyard. — In  \  iew  of  attacks 
1  the  local  Press  on  the  condtjit  of  \\i,-  cliitricity  depaitment 
f  the  Corporation  of  LcindondcriN .  :illri;iiin  that  the  shipyard 
as  closed  in  consequence  of  e\,c^>ivc  charges  for  electrical 
Qergy,  the  Mayor  invited  the  city  electrical  engineer,  Mr. 
,.  V.  Maci-ory.  M.I.E.E.,  to  make  a  -statement  to  the  Council 
n  the  subject,  which  he  did  on  Monday  last.  Mr.  Macrory 
splained  that  an  agreement  had  been  made  (without  refer- 
ace  to  him.self)  between  the  Corporation  and  the  shipyard, 
hich  was  in  operation  from  November,  1917,  to  February, 
)2'2;  accorduig  to  this  agreement  the  Corporation  undertook 
I  extend  the  generating  plant,  provide  special  cables  (co.sting 
)0ut  £7,000),  and  supply  electricity  at  special  rates,  which 
isulted  in  average  prices  ranging  from  1.36d.  to  1.82d.  during 
le  past  four  years,  whilst  the  load  factor  never  exceeded  26. .5 
:r  cent.  Being  convinced  that  the.se  charges  involved  serious 
<ss  to  the  department,  Mr.  Macrory  advi.sed  the  Corporation 

revise  them  when  the  agreement  'expired,  and  this  was 
me.  the  new  rate,  covering  the  bare  cost  of  production,  being 
ider  1..5d.  per  kWh  with  a  load  factor  of  20  per  cent,  and 
>al  at  20s.  a  ton  (less  than  half  the  price  during  recent 
ars).  The  Shipyard  expressed  great  dissatisfaction  with  the 
!W  terms,  and  its  consulting  engineers,  Messrs.  Sparks  and 
irtners,  conferred  witli  Mr.  Macrory,  who  supplied  them 
ith  all  the  data,  asked  for. 

Councillor  fjogue,  chairman  of  the  electricity  department, 
id  the  Corporation  had  lost  on  an  average  i'.S.OOO  a  year  for 
ur  years  under  the  agreement.  The  Mayor  pointed  out  that 
r.  Sparks  had  not  been  able  to  show  that  the  terms  were 
ifair,  and  said  the  Council  was  resolved  not  to  incur  further 
ases;  the  Shipyard  could  in.stall  its  own  generating  plant  if 

thought  fit  to  do  so. 

In  the  end  the  matter  was  dropped,  the  view  Iwing  held  that 
e  closing  of  the  .shipyard  was  not  the  fault  of  tlic  Coi'liora 
m.  Anyone  who  knows  the  present  depressed  state  of  the 
ipbuildingindiistiT  will  endorse  this  opinion;  the  allegation 
at  the  yard  was  closed  on  account  of  the  excessive  cost  of 
'Wer  is  obviously  absurd,  for  this  forms  but  a  small  propor- 
m  of  the  working  expenses,  and  the  terms  offered  by  Mr. 
acrory  compare  favourably  with  those  prevailing  at  other  in- 
■strial  centres. 

Modern  American  Street=lighting  Practice. — In   the  paper 

esented  by  Mr.  filarl  A.  Andi'rson  at  the  twenty-seventti 
nual  Convention  of  the  Amerii'an  Society  for  Muuicipal 
ipro\oments  held  in  Baltimore,  Md.,  some  months  ago, 
types  of  street-liuhting  systems  most  favoured  at  the 
jsent  time  for  lighting  the  different  sections  in  cities  were 
scribed.  The  information  contained  in  this  paper  shows 
effect,   therefore,   modern   street-lighting  practice    in    the 

''or  important  business  streets  in  cities,  the  most  widely 
oui-ed  method  of  lighting  consists  in  the  use  of  Binijfj-hght 


ornamental  standards  mounted  at  heights  of  from  14  to  18  ft. 
and  spaced  opposite  each  other  at  distances  of  from  80  to  12(J 
ft.  For  very  narrow  streets  the  lamps  may  be  placed  on  one 
side  only  or  staggered  at  the  same  spacing.  .\n  important 
increase  in  efficiency  is  secured  by  the  use  of  lamps  of  600, 
1,000,  1,500  or  2,.500  c.p.  instead  of  the  three,  lour  or  five- 
light  clusters  u.sing  small  lamps  which  were  the  vogue  before 
the  introduction  of  the  high-powered  gashlled  incandescent 
lamp.  There  is  at  present  a  very  noticeable  tendency  to 
depart  from  the  use  of  the  opal  iiall  or  globe,  and  to  use 
instead  a  lantern  structure,  which  by  many  is  considered 
more  pleasing  in  appearance. 

Instead  of  the  single-lamp  standards  spaced  relatively  close 
together,  some  cities  have  adopted  standards  carrying  two  or 
even  three  high-power  lamps  mounted  from  20  to  :30  ft.  above 
the  street  and  spaced  from  J.50  to  2f)0  ft.  apart.  The  resultant 
effective  illumination  is  not  greatly  different  from  the  more 
usual  arrangement  and  the  exceptionally  high  mountings  mini- 
mise any  possibility  of  glare  from  the  lamps.  On  the  other 
hand,  there  appears  to  be  much  weight  cm  the  side  of  those 
who  contend  that  in  business  streets  the  surrounding  bright- 
ness of  buildings,  show  window^s,  &c.,  is  such  that  there  is 
no  possibility  of  seriou.s  glare  even  with  the  large  lamp  at 
the  lower  mounting  of  from  1.5  to  18  ft.,  and  that  the  desir- 
able "  white  way  "  effect  is  enhanced  by  lanterns  at  thcM- 
heights  spaced  from  80  to  90  ft.  apart. 

The  demand  for  higher  levels  of  illumination  in  bu.siness 
streets  has  led  in  some  cities  to  the  consideration  of  lamn 
standards  carrying  two  or  three  1,000  or  1,.500-c.p.  lamps 
each  and  spaced  no  more  widely  apart  than  previous  single- 
lamp  installations.  It  is  quite  possible  that  there  will  be  an 
increa.sed  development  of  this  tendency,  e.si)ecially  in  the 
larger  cities  where  the  evening  business  and  amusement 
crowds  have  become  such  that  in  many  cities  "  white  way  " 
systems,  wdiich  were  installed  largely  as  an  omamerital 
or  advertising  feature,  are  even  now  barely  adequate  from  the 
standpoint  of  lighting  safety. 

A  satisfactory  provision  for  thoroughfares  outside  the  busi- 
ness  district  is  an  arrangement  of  lamps  of  600,  l.tXX).  or  1..50(t 
c.p.  spaced  from  1.50  to  2.50  ft.  apart,  or  at  a  maximum  of  :m 
ft.  If  the  street  is  very  wide  it  may  be  necessary  to  consider 
each  side  as  a  separate  street  and  provide  lighting  accordingly. 
The  mounting  height  should  be  20  or  preferably  25  ft.  in 
order  to  remove  the  bright  light  sources  farther  from  the  line 
of  vision,  and  akso  in  order  to  obtain  a  better  spread  of  illu- 
mination. In  the  past,  especially  where  there  were  wooden 
pole  lines  in  the  streets,  it  has  been  common  practice  to  use 
a  lighting  fixture  suspended  from  a  mast  arm.  The  mast  arm 
has  the  virtue  of  bringing  the  lamp  out  over  the  street  sur- 
face, thereby  causing  the  light  rays  to  clear  low  hanging 
foliage  of  adjacent  trees.  Brincing  the  lamp  over  the  pave- 
ment also  increases  the  possibilities  of  .seeing  objects  in  sil- 
houette against  the  bright  spot  of  light  beneath  the  lamp  or 
against  the  bright  streak  or  glint  reflections  from  the  pave- 
ment.— A.T.E.E.  Journal. 

Electricity  at  the  North  Pole.— The  wonders  and  enjoy- 
ment of  "  listening-in  "  may  be  brought  to  the  Esquimaux 
by  Captain  Amundsen,  who  sailed  on  June  1st  from  Seattle 
for  the  Frozen  North,  where  he  will  make  an  aerial  survey  of 
the  North  Pole.  For  this  purpose,  an  Exide  battery  of  .56 
cells  has  been  included  among  his  equipment  on  the 
"  Maude."  This  battery  is  to  be  used  also  for  radio  coin- 
munication  with  Washington,  and  is  to  furnish  electric  ligi»t 
during  the  three  years  that  Captain  .Amundsen  expects  to 
sojom-n  in  the  polar  regions. 

While  it  will  not  be  possible  to  get  any  of  the  regularly 
broadcasted  concerts  for  the  benefit  of  his  Esquijuaux 
neighbours,  Captain  Amund.seu  will  be  able  to  pur  them  in 
touch  with  the  nearest  point,  which  will  probably  be  Nome, 
Alaska.  It  is  also  probable  that  he  may  "  brojidcast  " 
specimens  of  Esquimaux  nuisic  which  may  be  picked  up  by 
tho.se  within  2,000  miles,  the  radius  of  his  transmitting 
apparatus. 

In  addition.  Captain  -Viiuiiul.sen  will  keep  in  touch  with 
Washington  four  times  a  day.  His  radio  mesages  ^yill  l)e 
■sent  and  received  by  relay  from  Nome  to  St.  Paul  Station  ou 
the  Bering  Sea  and  thence  to  Washington. 

The  electric  lights  which  Captain  .\mundsen  will  install 
upon  his  arrival  at  his  destination  will,  however,  no  longer 
be  a  novelty  for  the  Esquimaux,  who  already  have  been  made 
acquainted  with  this  mode  of  illumination.  In  1914.  the 
Crocker  Land  Expedition,  headed  by  Captain  Donald 
MaoMillan,  took  a  number  of  Exide  batteries,  and  for  the 
fir.st  time  in  the  history  of  the  world  the  .\urora  Borealis  had 
a  rival  in  the  form  of  electric  illumination.  .\  few  months 
ago  Captain  Mac^fillan  returned  to  the  North,  and  agaili 
took  an  electric  lighting  system  with  him. 

Captain  .\inundsen  will  use  aeroplanes  upon  arriving  at 
the  farthest  point.  From  these  aeroplanes  will  be  flashed 
reports  to  the  "  Maude."  who.se  powerful  transmitting 
apparatus  will  relay  them  back  to  civilisation. 

Such  service  is  necessarily  hard  on  batteries,  but  Exides 
have  already  joined  the  ranks  of  .\rctic  veterans,  and  nothi'ng 
short  of  actual  destruction  is  expected  to  put  them  out  of 
commi.ssion  Tlie  cells  taken  bv  the  Crocker  Land  Exjvdi- 
tion  went  through  4.000  miles  of  storms,  and  on  one  occasion 
were  shipwrecked,  but  never  put  out  n(  commission. 
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Reval  Industrial  Exhibition. — Owing  to  the  success  of  the 
Raval  Industrial  Exhjbitiuu  this  year,  the  committee  of  the 
Exlubitioa  has  decided  to  hold  another  exhibition  next  summer. 
Preparations  are  being  started  immediately. — Reuter  (Eeval). 

Telephone  Progress. — In  spite  of  the  vicissitudes  tliroutjh 
which  the  British  telephone  service  passed  duriug  the  war. 
the.  arrears  of  work  are  being  rapidly  overtaken  and  the  ser- 
vice is  now  showmg  a  steady  growth.  At  the  end  of  January 
last  the  total  number  of  telephones  in  the  United  Kingdom 
reached  the  million  mark.  On  April  1st  the  telephones  m 
Southern  Ireland  were  transferred  to  the  Irish  Free  State, 
and  thus  the  Post  Office  total  was  reduced  by  19,037  tele- 
phones; but  if  the  present  rate  of  increase  is  maintained  the 
Post  Office  system  will  comprise  over  a  milhon  telenhones 
by  the  end  of  this  year. 

The  Post  Office  is  actively  engaged  in  developing  tele- 
phonic facilities  iii  rural  districts,  and,  in  particular,  is 
dra\ying  the  attention  of  farmers  to  the  value  of  telephone 
service  in  connection  with  their  work.  It  is  estimated  that 
out  of  3,110  existing  exchanges,  1.930  serve  purely  rural  dis- 
tricts. In  addition,  the  service  has  been  extended  in  the 
form  of  public  call  offices  to  'i.iSO  villages  where  no  exchange 
exists.  Since  the  beginning  of  May  last  151  rural  call  offices 
have  been  opened.  A  prominent  feature  of  the  urban  telephone 
system  is  the  development  of  private  branch  exchange  service. 
There  are  upwards  of  990,000  telephones  in  the  Post  Office 
system ;  14"2.163  l^rovincial  stations  are  joined  up  to  private 
branch  exchanges,  and  106,464  London  stations  are  similarly 
connected. 

Automatic  exchanges  are  already  working  in  the  following 
places :  Accrington,  Blackburn,  Chepstow.  Darlington, 
Dudley.  Epsom.  Grimsby,  Fleetwood,  Hereford,  Hurley 
(Berks),  Leeds,  Newport  (Mon.).  Paisley,  Portsmouth,  Ram- 
sey (Hunts),  and  Stockport.  The  largest  of  these  are  Leeds, 
with  9.600  lines,  and  Portsmouth,  with  5.000  lines.  Work  is 
in  hand  for  converting  to  the  automatic  principle  the  ex- 
change systems  at  Sheffield,  Dundee  and  Broughty  Perry, 
(Gloucester,  Gosport,  and  Brockhurst.  Kirkcaldy  and  Dysart, 
Shrewsbury,  Southampton,  Swansea  (including  Sketty), 
Torquay,  and  York,  while  over  thirty  other  schemes  are 
being  developed.  In  some  cases,  notably  Dundee-Broughty 
Ferry,  Portsmouth-Southampton  and  Swan.sea-Sketty,  sub- 
scribers will  use  the  automatic  dialing  device  for  communi- 
cating with  subscribers  on  the  adjoining  exchange  in  each 
instance,  as  well  as  for  calling  other  subscribers  connected 
with   the  same  exchange  as  themselves. 

Important  developments  of  the  trunk  wire  system  are  in 
progress,  and  £2.-230.0()0  is  being  spent  during  the  current 
year  under  this  head.  Besides  a  large  extension  scheme 
rapid  progress  is  being  made  with  the  work  of  placing  exist- 
ing routes  underground,  with  the  view  of  securing  immunity 
from  damage  by  storms  and  for  providing  for  the  growth  of 
traffic.  The  main  London-Edinburgh-Glasgow  trunk  route 
is  being  completed  bv  an  extension  froiu  Leeds  to  Edinburgh 
via  Darlington  and  Jedburgh,  and  that  from  Birmingham  to 
Bristol  by  the  Worcester-Bristol  section.  Among  other 
important  underground  routes  to  be  put  in  hand  are  the 
London-Southend,  Manchester-Preston,  Preston-Lanca.ster,' 
Colche.ster-Ipswich,  and   EdinburghrKirkcaldy   lines. 

For  the  convenience  of  u.sers  of  the  trunk  lines  a  system  of 
"  fixed  time  "  calls  was  recentlv  introduced.  The  arrangement 
enables  .sul>scribers  to  bof)k  cdls  to  be  effected  at  a  .specified 
time  on  payment  of  a  small  a?ldition  to  the  nroTnary  fee. 

The  .'^nglo-Continental  telephone  service  has  been  extended 
by  means  of  a  calile  betweeti  .Mdeburgh  and  Domburg,  and 
commiinication  with  .'^msterdHm.  Kotterdam.  The  Hague,  and 
other  places  in  Holland  is  now  obtainable.  There  are  at 
present  twelve  lines  to  Paris,  three  to  Prnssels,  two  to 
Antwerp,  and  one  each  to  Calais,  Tiille,  and  Boulogne.  The 
insertion  of  telephonic  repeaters  in  trunk  lines  has  greatly 
extended  the  range  nf  trunk  speech,  and  if  it  were  prac- 
ticable to  provide  additional  channels  of  communication  with 
France  and  Belgium  there  is  no  reason  why  service  should 
not  be  extended  to  Italv,  Germany,  and  other  countries. 
Satisfactory  service  was.  in  fact,  provided  with  Genoa  during 
the    international    conference. 

Telegraph  Develonments. — British  progress  is  in  the 
direrti'iii  nf  (he  wi(ler  us<^  of  mechanical  multiplex  sys- 
tems, by  wliicli  it  is  possible  to  send  and  receive  as  many  as 
six  telegrams  in  both  directions  at  one  and  tlie  same  time 
over  a  single  wire.  The  fir  t  inland  installation  was  fitted 
to  the  Trfindon-Birmini.'hain  route  in  1910;  in  1914  a  second 
Londfin-Birmingham  circuit  was  arranged,  and  in  the  same 
year  the  Tyondon-GIasgow  and  T/ondon-Ta'verpool  routes  were 
also  converted  fo  multiplex  working.  Tlie  system  has  since 
been  extended  to  thirty-seven  other  main  routes,  and  eighteen 
will  be  added  this  yenr.  A  tbree-station  multiplex,  or  what 
mav  be  termed  a  "  sniit-multijile,"  installation,  provided  in 
1920  for  the  Manchestor-T/'eds-Newcastle  routes,  has  proved 
successful,  and  a  considerable  number  of  similar  sets  will  be 
brought  intc  use  within  the  next  two  or  three  years.  The 
outstandinc  feature  of  this  form  of  multiplex  working  is  that 
it  is  possible  to  provide  mechanical  circuits  on  the  less 
heavily  loaded  lines,  where  full  quadruplex  working  is  not 
iustified.  with  considerable  decrease  in  line  mileage.  For 
instance,  it  was  formerly  ner-essary  to  maintain  two  circuits 
between  Manchester  and    Newcastle-on-Tyne,    two    between 


Manchester  and  Leeds,  and  two  between  Leeds  and  New- 
castle-on-Tyne. The  whole  of  the  traffic  between  these  three 
offices  is  now  disposed  of  over  one  line,  with  Leeds  inter- 
mediate. Another  important  feature  of  this  type  of  multi- 
plex working  is  that  the  facilities  between  the  offices  on  a 
circuit  can  be  varied  where  necessary  by  meami  of  a  switch 
at  the  intermediate  office,  to  give  an  additional  channel 
between  any  two  stations. 

.A.t  the  present  time  about  35  per  cent,  of  the  total  traffic 
(.some  37,UU0,O0O  telegrams  per  annum)  at  the  Central  Tele- 
graph Office,  St.  Martins-le-Grand,  is  dealt  with  by  multipli-x 
arrangements,  and  that  figure  will  be  increased  to  upwards 
of  50  per  cent,  when  the  19'22-'23  programme  of  new  installa- 
tions is  completed.  It  is  expected  that  ultimately  75  per 
cent,  of  the  traffic  at  the  larger  offices  will  be  dealt  with  by 
some  form  of  machine  telegraph  apparatus. 

.\n  automatic  telegraph  concentrator  switch  is  being  con- 
structed, and  will  be  tried  experimentally.  By  this  .system  a 
number  of  cii'cuits  are  grouijed  at  one  x>oint  to  facilitate 
manipulation  at  pei'iods  when  the  traffic  is  relatively  liglit, 
and  the  circuits  are  thus  brought  under  observation  of  the 
available  operators.  The  use  of  the  switch  will  simplify  the 
work  at  the  out-stations  no  less  than  at  the  switch  office. 

It  is  generally  known  that  the  British  Government  acquired 
in  1917  a  cable  to  Canada,  known  as  the  "  Imperial  "  cable, 
and  its  use  has  considerably  improved  the  communication 
between  the  mother  country,  Canada,  and  Australasia.  The 
recent  purchase  of  a  second  cable  to  Canada  places  the  Post 
Office  in  a  position  to  give  an  excellent  service  to  the 
Colonies  mentioned,  as  well  as  to  the  United  States,  Central 
America,  the  ^^'est  Indies,  and  the  Northern  portion  of 
South  America.  ' 

Wireless  Telegraphy. — On  June  20th,  192'2,  at  the  Enj4i- 
neering  Societies  Building,  N.Y.,  before  a  joint  meeting  of 
the  Institute  of  Radio  Engineers  and  the  N.Y.  section  of 
the  A.I.E.E.,  Senatore  Gugliehno  Marconi,  honorary  member 
of  the  A.I.E.E.,  presented  a  paper  on  "  Radio  Telegraphy," 
which  called  attention  to  new  developments  in  the  radio. 
field,  and  Senatore  Marconi  demonstrated  on  a.  miniature  set, 
before  the  audience  of  over  1,100  engineers,  the  possiliility 
of  directing  wireless  waves  to  any  point  desired.  The  lusti 
tute  of  Radio  Engineers  presented  Senatore  Marconi  with  it> 
Medal  of  Honour,  awarded  by  the  Board  of  Direction  to  a 
pioneer  of  pre-eminent  standing  in  the  radio  field,  who.'^c 
contributions  to  the  field  have  added  sub.stantially  to  its 
development.  The  author  first  deals  briefiy  with  the  early 
history  of  long-distance  radio  communication.  The  work 
carried  out  by  the  engineers  and  experts  of  the  Marconi  Co. 
in  England  with  electron  tubes  or  triode  valves  shows  that, 
according  to  their  experience,  greater  efficiency  can  br 
obtained  at  present  by  a  number  of  bulbs  u.sed  in  parallel 
than  by  the  employment  of  large  single-unit  tubes.  Infor- 
mation is  given  in  a  general  way  with  regard  to  recent  prac- 
tice in  the  design  and  construction  of  receivers  with  the 
object  especially  of  improving  .selectivity,  reducing  inter- 
ference, and  concerning  the  possible  speed  of  working.  -The 
lecture  also  deals  briefly  with  results  obtained  at  receiving 
observation  stations  situated  in  various  far  distant  piirts  of 
the  world,  where  it  has  been  ascertained  that  radio  signals 
arriving  from  high-power  stations  situated  at  or  near  the  anti- 
podes of  the  observation  stations,  reach  the  receivers  by 
various  ways  around  the  earth,  not  always  following  tlir 
.shortest  great  circle  route,  and  also  that  at  such  places  th'' 
electric  waves  coming  round  by  different  ways  do  in  certau- 
cases  increase  this  effect  on  the  receivers  whilst  in  oth-  r- 
interfere  with  each  other.  Apparently  transmis.sion  is  eas-iei 
from  west  to  east  than  from  east  to  west,  and  i*  may  hr 
necessary  to  modify  somewhat  the  transmission  formula  fm 
long  di.stances.  It  has  also  been  ascertained  thrt  the  mo"! 
troublesome  atmospheric  disturbances  or  static  usually  conn 
from  the  continents,  and  not  from  the  oceans.  The  lectuir 
further  deals  with  a  study  of  short  electrical  waves,  and  tbr 
results  which  have  been  obtained  with  w-aves  of  a  length  of 
from  1  to  90  metres,  and  shows  that  electric  waves  of  undci 
20  metres  in  length,  used  in  connection  with  suitable  refler 
tors,  arc  quite  capable  of  providing  a  good  and  rcliabli'  point- 
to-|ioint,  imidircctioual  system  over  (piite  consiil<M-alile  di> 
tances.  The  application  of  this  system  as  a  diivctioM  finder 
in  aid  of  navigation  and  as  a  method  lor  preventing  lollision.^ 
at  sea,  is  also  dealt  with. — A.I.E.E.  Jounidl. 

Suction  Ash  Plant  at  Runcorn. — One  of  the  latest  installa- 
tions of  Bennis  ash  hiniilliiii,'  plant  has  recently  been  con 
pleted  at  the  boiler-hoUM'  of  the  Mersey  Co.'s  generatint; 
station  at  Runcorn,  which  was  described  in  our  pages  sonn' 
time  ago.  for  the  disposal  of  red-hot  a.shes,  as  di.schargi^d  fron: 
twelve  chain-grate  stokers,  and  delivery  by  suction  pressun 
to  ail  overhead  ash-receiving  tank  outside  the  boiler-house. 
As  the  ashes  fall  over  the  end  of  the  chain  grates  they  dr"|i 
into  small  hoppers  located  beneath  the  back  of  the  grates, 
from  which  they  are  released  periodically  into  the  suction 
plant  by  opening  a  valve.  Since  it  is  neces.sary  to  break  up 
the  ashes  to  a  suitable  and  uniform  size  an  electrically- 
operated  ash-breaker  has  been  provided,  which — being 
mounted  on  rails — can  be  placed  between  the  outlet  of  any 
of  the  afore-mentioned  hoppers  and  the  corresponding  inlet 
to  the  pipe  system  of  the  suction  plant,   which   are  plumb 
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above  each  other.  Au  exliau.ster  of  the  Root's  blower  tyjie 
and  a  I'oul-air  filter  are  employed.  The  e.xhauster  is  driven 
through  inachiue-cut  spur  tjearing  by  a  llU-b.b.p.  electric 
motor.  The  exhauster  js  connected  to  tlio  overhead  receiving 
tank  through  the  uitervention  of  tlic  filter.  .'Uter  the  suc- 
tion main  has  deposited  the  ashes  in  the  receiver  the  foul  air 
ia  freed  from  the  bulk  of  the  fine  dust,  which  is  held  in  sus- 
pension in  the  Inul  air  in  its  passage  through  the  hlter.  'Ihe 
latter  con.sists  of  a  casing  in  which  water  sprays  meet  and 
purify  the  air  and  deposit  the  impurities  in  a  sludge  tank, 
so  that  the  air  passes  to  the  exhauster  in  a  state  which  does 
not  injure  the  latter.  The  contents  of  the  sludge  tank  are 
periodically  removed,  together  with  the  ashes  from  the  re- 
ceiver, by  gravity  in  railway  trucTjs.  A  special  shute  is  also 
provided  to  alternately  deliver  the  ashes  on  to  the  ground  or 
into  barrows  or  small  trucks,  if  this  should  be  desirable.  .\ 
hand-operatcil  (■•■it-head  crane  is  provided  over  the  top  of  the 
receiver  to  facilitate  the  renewal  of  any  parts  which  may  he 
required  in  course  of  tune.  A  water  service  is  provided  at  the 
inlet  to  the  ash  receiver  to  quench  tlie  ashes,  and  another 
at  the  top  of  the  filter.  The  water  is  supplied  by  an  elec- 
trically-driven centrifugal  pump.  The  supply  is  automati- 
cally cnnti-dlled  by  a  valve  device,  designed  by  Messrs. 
Hennis,  which  controls  the  amount  of  water  according  to  the 
volume  of  ash-laden  air  passing  through  the  suction  mains 
in  such  a  manner  that  when  but  little  ash  is  being  carried 
along  the  pipes  the  water  supply  is  checked,  and  when  a.sh 
is  passing  more  plentifully  the  flow  of  water  increases. 
Several  safely  (U'vices  are  also  provided  for.  For  instance,  a 
relief  valve  is  located  in  the  pipe  line  close  to  the  exhauster, 
which  automatically  admits  air  to  the  latter  in  the  event  of 
any  choke  in  the  pipe  or  of  a  similar  emergency.  Other 
provisions  guard  again.st  the  ill  effects  caused  by  explosions, 
wliich  are  always  possible  with  such  plant  if,  through  lack 
of  knowledge  or  inattention,  .small  quantities  of  unburnt 
fuel  pass  into  the  pipes  along  with  the  ashes.  When  such 
fuel  comes  in  contact  with  the  red-hot  ashes  and  water  in 
the  receiver  an  explosive  gas  may  be  produced,  and  when 
this  accumulates  and  ignites  considerable  damage  occurs 
through  explosions.  The  Rnncnrn  plant  is  said  to  be  immune 
from  such  damage,  since  .sufficient  communication  is  .auto- 
matically established  with  the  outer  atmosphere  through  the 
water  seal  at  the  bottom  of  the  filter.  Also,  should  an  ex- 
plosion occur,  all  that  could  happen  \\ould  be  the  automatic 
opening  of  the  explosion  doors  and  the  blowing  out  of  the 
water  from  the  water  seal.  In  the  Bennis  type  of  plant, 
since  the  ashes  entering  the  vessel  vertically  at  the  top  fall 
direct  on  to  ashes  already  in  the  receiver,  no  wear  takes 
place. 

Wireless  Developments. — According  to  the  Duily  Mail,  the 
need  for  meting  out  special  wave-lengths  for  different  branches 
of  wireless  is  made  clear  by  a  recent  expert  statement  which 
shows  that  with  the  best  transmitting  or  receiving  instrument 
to-day  one  particular  wave-length  cannot  be  isolated;  a  num- 
ber of  closely  allied  waves  are  always  transmitted  or  received. 
A  difference  in  frequency  of  at  least  10,01X1  waves  a  second 
is  necessary  for  two  near-liy  transmitting  stations  not  to  cause 
interference  or  "  jamming." 

I  .ocating  thunderstorms  by  wireless  is  one  of  the  remark- 
able operations  carried  out  at  the  Croydon  aerodrome  meteoro- 
logical station.  A  frame  aerial  is  employed  and  a  wave-length 
of  30,000  metresj  a  count  is  made  of  the  number  of  atmos- 
pliei'ics  or  static  discharges  in  different  directions  during  a 
iwriod  of  1.5  seconds.  The  position  of  a  thunderstorm  can  be 
locateci  by  finding  the  direction  in  which  the  atmospheric 
disturbances  took  place. 

A  new  method  oi  sending  photographs  by  wireless  has  been 
recently  tried  out  in  Italy,  the  invention  of  Prof.  Korn.  The 
system  depends  on  the  old  idea  of  telegraphing  code  letters, 
each  representing  the  size  of  the  successive  dots  that  go  to 
make  up  a  ne\\si)aper  illustration.  Prof.  Korn  has  invented  a 
special  form  of  typewriter  for  building  up  the  code  telegraph 
into  a  new  picture. 

According  to  the  Daily  Express,  a  new  system  for  the  clarifi- 
I  .ition  of  wireless  messages  has  been  invented  by  Mr.  A.  F.  R. 
''otton  and  Mr.  E.  W.  Rus.scll,  two  Cambridge  undergraduates. 
I'liey  are  able,  by  the  use  of  artificial  crystals,  which  exhibit 
a  piezo-<^lectric  effect,  to  produce  perfect  articulation  of  the 
hiuiian  voice  and  reproduction  of  all  musical  sounds,  and  the 
inventors  of  the  Cotrus  system  claim  that  they  can  entirely 
'  iniinate  buzzing.  The  invention  inav  be  adapted  to  a  gramo- 
phone. 

British  Empire  Patents. — The  report  of  ihe  conference 
which  was  held  at  the  Patent  Office,  London,  in  June  la.st. 
has  been  issued  (II. M.  Stationery  Oflice,  price  Is.  net).  The 
conference  was  attiMidod  by  representatives  of  the  self-govern- 
ing Dominions  and  India,  Mr.  W.  Temple  Franks,  O.B., 
presiding,  and  ten  meetings  were  held,  luit  no  witne.sses 
^vcle  called. 

The  report  states  tiiat  under  the  exiting  conditions,  in 
order  to  obtain  patent  protection  throughout  the  Empire,  at 
least  4(i  separate  applications  have  to  be  ma'de,  the  initial 
payments  amounting  to  £1S7.  and  the  renewal  fees  to  about 
i'1.210.  The  position  is  considered  by  no  means  satisfactory; 
in  addition  to  the  groat  exi)ense  entailed,  there  are  ennsider- 
alile  divergences  of  practice  and  procedure,  and  a  lack  of  cer- 


tainty that  an  invention  patented  in  one  pait  of  the  Empire 
\\ill  necessarily  receive  the  same  protection  lu  anothei'. 

A  resolution  of  the  conference  unanimously  approving  of 
the  in.stitutiou  of  a  "  British  Empire  Patent  "  is  recorded, 
and  particulars  are  given  of  a  number  of  schemes  worked 
out  for  this  purpose,  but  rejected  by  the  Conlerence  on  vari- 
ous grounds.  It  was  decided  to  recommend  a  scheme  which 
would  preserve  in  full  the  existing  rights  of  the  United  King 
dom.  the  self-governing  Dominions,  and  India  to  grant  patents 
within  their  own  Uirders,  but  would  allow  of  the  estab- 
lishment of  a  Central  Patent  Office  for  tlic  grant  of  patents 
which  should  extend  to  any  of  those  areas  on  registration 
therein ;  the  scheme  would  also  apply  to  all  the  Colonies  and 
Protectorates,  and  the  registration  fees  would  he  of  such 
amount  as  would  result  in  a  considerable  reduction  in  the 
total  cost  of  patents  throughout  the  Empire.  One  applica- 
tion and  one  siiecification  would  then  sullice  for  the  whole 
Empire,  there  would  be  only  one  examination  into  novelty. 
&c.,  the  c«.st  of  the  pnx-edure— and  probably  of  agents'  fees 
—Would  be  greatly  reduced,  and  the  patent  would  have  a 
greater  commercial  value  owing  to  the  wider  search  made  in 
the  Central  Office.  Overlapping  of  functions  in  the  various 
offices  would  be  reduced,  applications  would  be  encouraged, 
and  the  system  would  create  a  further  bond  of  union  between 
the  various  parts  of  the  British  Empire.  By  selecting  an 
existing  office  for  the  purpose,  the  cost  of  estabhslmient 
would  be  diminished. 

The  report  states  that  the  Conference  held  that  to  under- 
take a  really  efficient  universal  search,  such  as  was  "  pro- 
fessed to  be  undertaken  by  the  Patent  Offices  of  Germany 
and  the  United  States,"  was  impracticable,  but  thajt  the 
question  might  be  reconsidered   later. 

In  view  of  the  difficulty  of  carrying  out  the  foregoing 
.scheme,  it  was  proposed,  as  a  jemporary  moa.<=ure.  that  sub- 
ject to  the  right  of  the  Dorain'ions  to  object  before  registra- 
tion of  a  patent,  patents  as  at  present  granted  by  the  Patent 
Office  of  the  United  Kingdom  should  be  accepted  for  regis- 
tration throughout  the  Empire,  and  this  provisional  scheme 
was  adopted.  Outlines  of  procedure  were  formulated, 
according  to  which,  application  for  registration  in  a  self- 
governing  Dominion  or  India  must  be  made  within  one  year 
from  the  issue  of  the  patent  and  accompanied  bv  certified 
copies  of  the  U.K.  specification,  the  privileges,  if  registration 
1.S  granted,  to  date  from  the  date  of  the  patent  m  the  United 
Kingdom :  in  the  cases  of  Colonies  and  Protectorates,  applica- 
tion must  be  made  within  three  years,  tlie  registration  fee 
would  be  ,£1,  and  no  renewal  fees  would  be  pavable. 

Much  importance  was  attached  by  the  Conference  to  the 
provision  that  certified  copies  of  the"  specification  of  the  U.K. 
patent  should  be  accepted  as  complying  with  all  the  provi- 
sions of  the  local  law  as  to  lodgment  of  specifications  and  as 
to  sufficiency  of  description  and  claims,  this  being  regarded 
as  a  great  step  in  advance. 

The  Conference  expressed  the  opinion  that  it  was  of  the 
highest  importance  that  the  procedure  and  practice  in  respect 
of  the  grant  of  patents  should  be  uniform  throughout  the 
Empire.  In  order  to  guard  again.st  non-working,  the  oom- 
pulsory  licence  system  was  recommended,  on  the  lines  of  the 
U.K.  Act  of  1919.  The  duration  of  the  Empire  patent,  it 
was  thought,  should  be  16  years. 

Appointments  Vacant.— Constructional  engineer  (.£600), 
for  the  Yorkshire  Electric  Power  Co.  :  teacher  in  technical 
electricity,  for  the  Wimbledon  Technical  Institute;  assistant  in 
.the  sales  department  (£400),  for  the  Yorkshire  Electric  Power 
Co. 

Fatalities.^.An  inquest  was  held  on  August  15th  into  the 
death  of  Reginald  Hardman,  an  engineer  employed  by  the 
British  Thomson-Houston  Co.,  Ltd.,  upon  the  construction 
of  the  Barton,  Manchester  power  station.  A  witness  stated 
that  Hardman  and  another  employe  were  carrying  a  steel 
door  weighing  about  1(X)  lb.  The  other  man  lowered  his  end 
and  it  cut  through  an  electric  cable.  Both  men  received  a 
shock  at  240  V,  but  while  Hardman  was  killed  the  other 
man  escaped  death.  A  verdict  of  "  Accidental  death  "  was 
returned. 

An  inquest  was  held  at  SholfieUl  on  .\ugust  ISth  upon 
the  body  of  William  Gandy  (II)  who  died  from  tetanus 
following  upon  extensive  burns  on  the  left  hand,  caused  by 
electricity.  The  mother  of  the  deceased  stated  that  she 
found  her  son,  on  August  .5th.  lying  on  his  stomach  with  a 
toy  electric  motor  clasped  in  his  left  hand.  .\  wire  from  a 
plug  adapter  in  a  lamp  .socket  was  attached  to  the  motor, 
and  the  current  had  to  be  switched  off  before  the  boy  could 
be  picked  up.  The  burns  were  dressed,  but  on  .\ugust  11th 
he  complained  of  a  sore  throat  and  tightness  of  the  jaws, 
and  the  following  day  ho  died.  Mr.  Yerbviry,  deputy 
general  manager  of  the  Sheffield  Electricity  Department. 
who  was  called  to  give  export  evidence,  said  that  the  motor 
was  not  designed  for  a  '200-V  circuit,  and  consequently  it 
was  burned  out  when  tlio  current  was  switched  on.  Wit- 
ness said  that  the  department  had  no  definite  regulation  to 
prevent  people  connecting  apparatus  in  this  way,  and  he 
emphasised  how  dangerous  it  was  for  people  unacijuainted 
with  electrical  devices  to  experiment  in  this  manner.  Tlie 
coronei-  returned  a  verdict  of  "  .\ccidental  death." 
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OUR  PERSONAL  COLUMN;^' ct-^ 
The  Editors  invite  electncal  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  then 
movements.  

The  Dundee  Corporatiou  Electricity  Coiiiiuittee  last  week 
considered  the  appointment  of  a  successor  to  Mr.  Richardson, 
the  manager  and  engineer  to  the  department.  It  will  be  re- 
membered (Elkc.  Rev.,  July  'iist,  p.  ytj)  that  Mr.  Douglas  H. 
Bishop,  who  had  charge  of  the  generating  station  at  Carolina 
Port,  was  recommended  for  the  position  at  ±"800,  rising  by 
£50  per  annum  to  ±1.000,  the  salary  of  Mr.  Richardson.  Mr. 
Bishop,  however,  declined  to  be  a  candidate  for  the  post  unless 
a  conuiiencing  salary  of  £1,000  was  guaranteed.  It  was 
decided  to  advertise  the  appointment  at  iSOO,  rising  to  £1,000, 
though  It  was  pt)inted  out  that  the  basic  rate  under  the 
Schedule  of  the  .Association  of  Municipal  Electrical  Engineers, 
was  £l,aiKI.  .As  the  result  of  the  advertisement  80  applications 
were  received  and  a  short  list  of  .seven  was  selected  (including 
Mr.  Bishop).  Ihis  was  subsequently  increased  to  nine,  and 
last  week  the  committee  vote  resulted  as  follows :  for  Mr. 
Bishop,  7;  for  Mr.  l^amb  (also  of  l-iuudeej,  5;  for  Mr. 
Mclnnes  (of  Uravesend),  3.  These  figures  were  to  be  placed 
liefore  the  next  meeting  of  the  Council. 

On  the  same  day  the  Dundee  Council  Wages  and  Conditions 
of  Service  Committee  had  before  it  an  application  from  the 
tramway  manager  (Mr.  W.  T.  YoL'XG)  for  an  increase  of  salary 
(at  present  £600).  .\  proposal  by  the  Lord  Provost  that  an 
increase  to  £700  be  given  was  discussed,  and  an  amendment 
lor  no  increase  was  moved,  but  the  advance  was  carried  by  tj 
votes  to  5.  The  Scotsman  reports  that  after  discussion  the 
Committee  unanimously  decided  to  reduce  practically  all  the 
officials'  salaries  by  one-third  of  the  bonu.s,  it  being  provided 
that  officials  considering  themselves  aggrieved  could  make 
applicatioa  for  adjustment. 

On  July  10th,  at  Johannesburg,  Mr.  D.  P.  Eeid,  A.M.I.E.E., 
M.(S.A.)i.E.E.,  chief  mechanician  of  the  Union  Postal  Tele- 
graph and  'Telephone  Department,  was  presented  by  his  col- 
leagues with  handsome  easy  chairs  and  a  teak  table  on  his 
taking  six  months'  leave  prior  to  his  retirement.  In  making 
the  presentation,  Mr.  J.  E.  Williams,  divisional  plant  super- 
intendent, referred  to  his  long  acquaintance  w'lth  Mr.  Reid, 
who  had  entered  the  Home  service  in  1889 ;  since  then  he  had 
gained  experience  in  the  Federated  Malay  States,  Australia, 
Norway,  and  Natal,  before  accepting  his  present  post.  Mr. 
Reid.  who  is  widely  known  in  Doth  technical  and  musical 
circles  in  South  Africa,  is  also  interested  in  agriculture,  and  is 
taking  up  farming  in  Natal. 

Mr.  JoHX  R.  Struthers,  assistant  resident  engineer  at  the 
Dalmarnock  (jenerating  Station  of  the  Glasgow  Corporation 
Electricity  Department,  has  been  apijointed  chief  assistant 
engineer  of  the  Corporation  Electricity  Department,  Belfast, 
and  takes  up  his  new  duties  about  the  middle  of  September. 

Mr.  H.  W.  WoLTON,  A.M.I.E.E.,  has  joined  the  board  of 
Mayall  &  Co.,  Ltd..  electrical  and  mechanical  engineers'  mer- 
chant.s,  Birmingham. 

The  Industrial  Australinn  and  Mining  Standard  states  that 
Mr.  J.  E.  ScHCRMAN,  principal  technical  director  of  Brown, 
Baveri  &  Co.,  Switzerland,  was  due  to  arrive  in  Australia  by 
the  s.s.  Makiira  in  .\ugust.  "  Mr.  Schurman's  main  object 
is  to  inquire  into  trade  possibilities  in  this  country,  with 
special  reference  to  the  advisability  of  manufacturing  locally." 
Messrs.  W'allis-Jones  &  Dent,  consulting  engineers 
(Reginald  J.  Wallis-Jones,  O.B.E.,  M.Inst.C.E.,  M.I.E.E.) 
have  removed  their  office  from  23,  Old  Queen  Street,  S.W.l, 
to  50.  Queen  .\nne's  Gate,  Westminster,  S.W.l,  (i.e.,  their 
pre-war  address).    Telephone  :   "8070,  Victoria." 

Mr.  Percy  Dlxbabin,  a  member  of  the  staff  of  the  British 
In.siilated  and  Ilelsby  Cables,  Ltd.,  last  week  received 
a  case  of  cutlery  from  his  olleagues  on  the  occasion  of  his 
marriage.     Mr.  George  Seddon  made  the  presentation. 

At  a  luncheon  held  last  week  Mr.  C.  E.  Town  was  pre- 
sented with  a  massive  silver  salver  and  an  illuminated  address 
by  the  representatives  of  the  commercial  schools  in  London  on 
the  occasion  of  his  retirement  from  the  assistant  secretaryship 
of  the  London  Chamber  of  Commerce  and  the  secretaryship 
of  Commercial  Education  of  the  Chamber.  The  presentation 
was  in  rc-oognitirm  of  the  wrvi'^es  rendered  by  him  to  the 
cause  of  comiiiorcial  education  during  the  past  25  years. 

Obituary.— Mr.  Francis  W.  Birkett.— The  death  took  place 
on  Aufiu.st  17th.  at  the  age  of  73  vears.  of  Mr.  Francis  W. 
Birkett,  head  r f  the  firm  of  F.  W.  Birkett  &  Sons,  Ltd..  elec- 
trical contractors,  brass  founders  and  finishers,  at  Northgate, 
Cleckheaton. 

Will.— Mr.  C.  a.  Hoi'FTON,  chairman  of  the  Mansfield  Engi- 
neerinR  Co.,  Ltd.,  mechanical  and  electrical  engineers,  left 
£23,845  gross  personalty. 


NEW     COMPANIES     REQlSThRbU. 


Robins  Electrical  and  Wireless  Depot  and  Institute,  Ltd. 

(KU.tWO).— I'rivulg  tuinpanv.  Ki-gisternJ  .\u.misl  l.lh.  C  Lipil.il,  i.l,(MJU  in  il 
shares.  To  carry  on  tne  business  ol  an  L-k-ctnual  and  \viri:ifs>  Ocput  .ind  in- 
stitute, &c.  'I'he  subscrit>ers  teach  with  one  sh;irt')  ;ire  ;  H.  W.  kubins,  Wal- 
brook,  Cvn  Coed,  I'cnyland,  Carilift.  consullinj;  i-ngineir;  lil.idvs  Jonis,  ;n. 
.MorUii,  iliwt.  Ko;ith  I'.irk,  Caiditl.  clerk,  i  ho  subsiribers  :irc  to  appoim 
Ihe  lirM  Oir«  ior>.  Kenuincration  as  fixed  bv  the  Lompany.  Solicitors  : 
I'hivn.x   uiiJ    l.vvinsjn,    Uumlries   Chambers,  Dumfries   Place,  Cardiff. 

T.   F.   Collier  &  Co.,    Ltd.    (183,805).— Private   company. 

Regislered  August  Kith.  Capital,  £1,000  in  i'l  shares.  To  carry  on  the  buVi- 
ncss  of  electrical,  mechanical  and  general  engineers,  founders,  iron  anij  stt  i  l 
workers,  &c.  The  first  directors  are:  T.  !•".  Collier,  352,  Manches.er  Stre<i. 
Oldham;  Mrs.  M.  A.  Collier,  64,  Union  Street  West,  Oldham.  Qualificalioi, 
£1.  Remuneration  (except  managing  director)  as  fixed  by  the  conipan> , 
Kegistered   office  ;   35a,  Manchester   Street.   Oldham. 

Unotis,    Ltd.   (183,835). — Private  company.        Registercil 

August  l?th.  Capital,  £2,000  in  1,800  preference  shares  of  £1  each  'and  4,00ii 
ordinary  shares  of  Is.  each.  To  carry  on  the  businc*ss  of  advertising  ;ini 
general  publicity  contractors  and  agents,  electrical  contractors,  sign  dealti.. 
dealers  m  electrical  fittings,  manufacturers  of  and  dealers  in  apparatus  an.l 
appliances,  employed  by  .advertising  contractors.  &c.  The  subscribers  (each 
with  one  preference  share)  are  :  L.  vV.  Davies,  143,  Pearl  Street,  t-ardifl,  engi. 
neer;  G.  £.  Smith,  221.  Gladstone  Road.  Barry,  accountant  and  auditor.  T  he 
subscribers  arc  to  appoint  the  first  directors.  St-cretary  ;  G.  11.  Smith.  Regis- 
tered office  :  »,  Park    Place,   Cardiff. 

British    Radio    Sales    Co.,     Ltd.     (183,761).— Registered 

August  lalh.  C;ipiial.  i'lO.tHlO  in  Is.  shares.  10  carrv  on  the  business  <.l 
mechanical  and  eleclnial  engini-cTs.  manulaclurers  of  and  dealers  in  all 
apparatus  and  devices  used  in  conneclion  with  ttlegraphy  and  lelephonv,  wiO 
or  vilhout  wires,  signalling  apparatus,  Xc.  The  hrst  directors  irc  ,  lilla  M 
Kentish.  ti4.  Hisliop's  Road,  Kulh.tm.  private  secretary;  H.  Spr.jlt,  43,  Marg<  i  > 
Park  Road,  Forest  Gate,  li.,  engineer;  C.  Sommers,  40,  Rosewell  RoaJ, 
Shepherds  Bush,  \V.,  accountant;  A.  S.  Brereton,  h'elden  Lotlge,  Boxmoor. 
Herts.,  wireless  engineer;  J.  A.  Carter,  11,  Bennetts  Castle  Lane,  Chadwell 
Healh,  telephone  engineer;  J.  S.  Hogg,  3  and  4,  Suffolk  Place,  Pall  Mall. 
SVV  solicitor;  E.  L.  Chastciuncuf,  ifia.  Krfteiing  Sireet,  Strealham,  S.W ., 
clerk.  Remuneralion  :  £150  each  per  annum  (chairman.  £"200),  Iree  of  income 
tax.     Registered   office  ;   02,  Oxford  Street,   VV. 

Radio  Service,  Ltd.  (183,774). — Private  company.  Re- 
gistered August  5th.  Capilal,  t'l.OOO  in  £1  shares.  To  carry  on  tile  business 
of  manufacturers  of  wire.ess  instruments  (complete  and  otherwise),  and  acces- 
sories, vacuum  valves,  &C.  The  first  directors  arc  :  Wolfie  Grossman,  6,  Park 
Crescent,  Clissold  Park,  N.;  Mrs.  Leah  Grossman,  0,  Park  Crescent,  Clissold 
Park.  N.  Qualification  ;  3  shares.  Remuneration  as  fiM-d  bv  the  lOmpany. 
Registered   office:   Evelyn   House,  62,   Oxford  Street,   W.l. 

"  All     British "      Wireless      Manufactures      Co.,      Ltd. 

(183.755).— Private  companv.  Registered  August  15lh.  Capii-.l.  £.500  in  £1 
shares.  To  take  over  the  business  of  wireless  apparatus  nianuhiciurers  and 
agents  carrietl  on  by  C.  Hodgson  and  K.  Lockwood  at  70.  Central  Buildings. 
41.  .\orth  John  Street,  Liverpool,  as  the  "  All  British  "  Wir.  less  Manufac- 
tures Co.  The  permanent  directors  are:  C.  Hodgson,  37.  Milton  Road, 
Waterloo.  Liverpool;  K.  Lockwood,  103,  Breck  Road,  Anfield.  Liverpool. 
Stcrelary  :  L.  Jones.  Registered  office  :  70,  Central  Buildings.  41,  North  John 
Street,  Liverpool. 

Alpha    Electric   and    Oxy   Acetylene    Welding    Co.,    Ltd. 

(183.727).— Private  company.  Registered  August  14lh.  Capilal,  £2,000  in  £1 
shares.  To  carry  on  business  as  indicated  by  the  title.  The  subscribers 
(each  wilh  one  share)  are:  J.  F.  Gumm,  30,  Romilly  Road,  Cardiff,  clerk; 
Gl.adys  Jones,  31,  Morlais  Street,  Cardiff,  clerk.  The  subscribers  are  to  ap- 
point' the  first  directors.  Remuneration  as  fixed  by  the  company.  Solicitors: 
Phcenix   and    Levinson.    Dumfries   Chambers,    8,    Dumfri.s    Place,    Cardiff. 

Margate  and  District  Electrical  Co.,  ltd.  (  I -;:  71  fi). -Pri- 
vate cnnp^mv.  l-;.i;isl,r.d  August  12tTl.  C:ljiiliil,  t  :  -  ■"  I  I  li.res.  To 
earr\     on     llu'     busiii.  ss     ol    electrical     and     general           ,  i..is    of    and 

dealers   in    app:,ialus    and    machinery,    &c.        The    lir-       i-      i.   :    T.     U. 

Wood,  1,  Elhelbert  Terrace,  Margate;  V.  J.  Woolls,  Ii3,  C.,rnw:ill  Gardens, 
Margate,  chemist.  Qualification  :  £5.  Remuneration  as  fi.xed  by  the  com- 
pany. Secretary  :  T.  D.  Wood.  Registered  office  :  262,  Northdown  Road, 
Margate. 

Excelsior   Magnetic  and  Ignition    Co.,   Ltd.   (183,73.5).— 

Private  companv.  Registered  August  14th.  Capital,  £1,000  in  £1  sh:ir.-s.  To 
carrv  on  the  busin.'ss  of  engineers,  founders,  sniilhs,  machinists,  tiianufac- 
turers  and  patentees  of  a  new  type  of  "  commu-.:itor  "  for  Vofil  eirs, 
manuf:iclurers  and  repairers  of  all  kinds  of  magnetos  and  ignition 
apL.:ii:uus,  electrical  machinerv.  &c.  The  first  directors  are:  J.  Judge,  109. 
Chipm.n  Street,  Oldham  Ro.id,  Manchester;  ].  T.  Reid.  181,  North  Ro.id, 
Clavton  Manchester;  J.  Valentine.  227.  Pendlebury  Ro.ad.  Manchester;  H. 
Shaw,  58,  Craven  Street,  Hightown,  Manchester;  W.  Judge,  109.  Chapinan 
.Street,  Oldham  Rpad,  Manchester.  Qualification  :  75  shares.  Secretary  .  W. 
Judge.     Registered    office  :    55,   Cannon  Street,   Manchester. 

Manchester  Radio  Co.,  Ltd.  (183,746).— Private  com- 
panv. Registered  August  14lh.  Capilal.  £1.000  in  £1  shares.  To  carry  on 
business  as  indicated  bv  the  title.  The  subscribers  (each  wilh  one  share) 
are  ■  F  H.  McCrea,  'lO,  Mauldeth  Road  West,  Withingcon,  Manchcslei', 
mechanical  engineer;  J.  H.  McCrea,  10,  Mauldelh  Ro.id  West,  Withingtot., 
Manchester,  sanitary  engineer.  F.  H.  McCrea  is  first  director  and  chairman. 
Qualification  :    £50.     Registered    office  :    155,   Oxford    Street,    .Manchester. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Eagle  Electric  Light  and  Power  Co.,  Ltd. — Particulars  of 

£7.'i<l,  ;iut'Kirised  .March  31sl.  I!I2'J,  <  h;irged  on  Ihe  comp;my's  undertaking  and 
properly,   present  and   fulur.-,   including   uncalled  capil;il ;   whole  :tmount   issued. 

H.  Arrowsmith  &  Co.,  Ltd. — Debenture  dated  .Auj^ust  9th, 

1922.  to  secjre  £500,  charged  on  Ihe  company's  property,  pnsenl  ami  future, 
including  uncalled  capilal.  Holder  :  R.  C.  Haworlh,  56,  Mosley  Street,  Man- 
chestir. 

Hong-Kong  Tramway  Co.,  Ltd.  (7.5,486). — Return  dated 

April  27lh.  1922  |fil.-.l  July  27lh).  C.ipilal,  £81,2.50  in  !>s.  shares.  All  shares 
taken  up.  £«l,2.'iO  considered  .as  paid.  Morlgages  and  ch:irges  (at  dale  of 
return),  $700,000  (£90,410  13s.  4d.  at  exchange,  Zs.  7d.  per  dollar)— discharged 
on  June  ;)(llh.   1922. 

Salislaction  in  full  on  June  30lh,  1922,  of  charge  dalcil  May  31st,  1919,  and 
supplemenlal    equilat>le  charge  daled    May   30th,   1921,   securing   $700,000. 

Sloan    Electrical   Co.,   Ltd.    (61, .528). —Return   dated   July 

6lh.  1922.  Capilal,  £00.000  in  £1  shares  (10,000  preference-  and  .50,0(10  ordl- 
narv).  5.000  preference  and  «l.flO0  ordinarv  sh:ires  taken  up.  £38,.';O0  paid. 
ea.m  considered  as  paid.     Mortg:.Res  and  charges,  nil. 

Rangoon  Electric  Tramway  &  Supply  Co.,  Ltd.  (86,932). 

—Return  dated  Mav  4lh.  1922  (filed  June  14lh).  Capital,  £8(J0,(KI0  in  50,000 
preference  shares  of  £5  each  and  .5iiO,000  ordinarv  shares  of  £1  each.  50.000 
preference  anil  2.50.000  ordinarv  shares  taken  up.  £4.35,000  paid,  being  £5  per 
share  on  the  preference  and  £1  per  share  on  185,000  ordinary.  £65,000  con- 
sidered as  paid  on  65,000  ordinary  shares.    Mortgages  and  charges,  £231,587. 
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eiTY    NOTES. 

The  accounts  fur  the  year  i<J'2J  have 
now  been  issueil,  and  they  will  be  sub- 
mitted for  confiriuation  at  the  uext 
general  meeting.  At  the  meeting  held  m 
April  last  the  shareholders  were  informed 
of  the  only  salient  feature,  namely,  the  expenditure  neces- 
sary on  the  reconstruction  of  the  line  in  Russia  and  I'oland. 
Mr.  C.  H.  Tritton,  son  of  the  chairman,  has  been  elected 
a  director  in  the  place  of  the  late  Mr.  Chas.  Holland.  The 
accounts  show  a  balance  cai'ried  to  profit  and  loss  account  of 
i;:38,G75.  To  this  is  added  i;iG,6'2U  brought  forward  from 
1920,  and  corporation  profits  tax  and  income  tax  amounting 
to  i7,554  are  deducted,  leaving  i47,74'2.  The  total  dividend 
of  7  per  cent,  for  the  year  free  of  income  tax  required 
i"29,750,  and   the    balance   carried   forward  is  i;i7,'J9'2. 

The  directors  announce  that,  owing  to 
the  urgency  of  the  matter,  it  has  not 
been  found  practicable  to  carry  out  the 
authority  given  by  the  debenture  holders 
at  the  meeting  on  .Inly  '26th,  as  it  is 
ri'eatiou  of  an  effective  .security,  to  be 
given  to  the  Shanghai  Electric  Constniction  Co.,  would  in- 
volve a  serious  delay  in  consequence  of  the  necessity  of 
such  security  being  registered  in  Singapore.  With  a  view, 
therefore,  to  minimising  delay  and  as  a  precautionary 
measure,  it  was  decided  to  apply  to  the  Coiu't  forthwith  for 
the  appointment  of  a  receiver  for  the  debenture  holders, 
and  on  August  3rd  an  order  was  made  appointing  Sir 
Willianj  Plender,  G.B.E.,  receiver  and  manager.  Money 
may  be  borrowed  by  the  receiver  witliout  the  necessity  of 
registering  a  new  security  in  Singapore,  and  in  this  way 
effect  will  be  given,  although  in  a  different  form,  to  the 
course  of  action  sanctioned  by  the  debenture  holders. — 
Financial  Times. 

The  report  for  the  year  to  December  31st. 
West  India  and  1921,  states  that  the  amoimt  to  credit 
Panama  Tele=  ,of  revenue  was  ^93,970,  and  the  ex- 
graph  Co.,  Ltd.  penses  totalled  £95,4!X),  resulting  in  a 
loss  on  the  year's  working  of  ^1..519. 
The  debit  balance  of  the  revenue  aecount  is  now  ^77.911. 
Had  it  not  been  for  the  fact  that  £'21,991  wa.s  earned 
in  ]9'21  by  the  hiring  of  the  company's  cable  ship  and 
by  the  sale  of  several  years'  accumulations  of  old  ma- 
terials, the  total  debit  balance  would  have  reached  nearly 
i'l(JO,000.  The  hope  of  improved  business  in  19'21,  which 
the  directors  entertained,  had  unfortunately  not  been 
realised.  Ti'ade  in  the  British  West  Indies  continues  stag- 
nant, and  there  seems  little  prospect  of  early  revival,  and 
in  the  American  island  of  Porto  Rico,  where  business  is  more 
active,  the  company  has  now  to  meet  the  oompetition  not 
only  of  a  French  company,  but  also  of  an  American  company. 
The  company's  investments  having  been  practically  exhausted 
owing  to  the  long  detention  of  the  cable  ship  at  the  Trinidad 
riovernment  dock,  the  directors  recognised  that  it  would  not 
be  possible  to  continue  working  at  a  loss,  and  they  considered 
it  imperative  to  place  the  serious  position  of  the  company 
before  the  Treasury  and  the  Colonial  Office^  The  directors 
pointed  out  the  inconvenience  which  would  result  to  the 
British  Isles  if  the  telegraph  .service  had  to  be  suspended, 
ami  they  asked  for  Government  assistance.  .A.t  present  no 
relief  has  been  offered  to  the  company;  there  has,  indeed,  been 
a  definite  refusal  of  direct  financial  help,  but  the  directors 
have  submitted  another  proposal,  which  is  now  under  the 
consideration  of  the  Government. 

The  Ateliers  dc  Cmixl ructions  ElcctriqiicK. 
of  Metz.  rejKjrl  a  drrline  in  the  profits  from 
4l).5.0()l)  fr.  in  1920  t(k  i:i;).(Kll)  fr.  last  year. 
Excepting  a  small  sum  carried  forward,  the 
balance  has  been  devoted  to  depreciation  and  reserve  fund. 

Tlie  Socictc  Francaisc  liadio-Elcctriqiie  reports  that  the 
development  of  the  undertaking  nei'essitates  the  raising  of  new 
ea|iital.  there  being  a  great  disproportion  between  the  latter 
anil  the  importance  of  the  com|)any.  Thus  the  I.evallois  works 
alone  has  involved  an  expenditure  in  exce.ss  of  the  share 
capital,  and  the  orders  executed  in  19'21  were  of  the  value  of 
nearly  five  times  the  amount  of  the  capital.  In  the  cir- 
cumstances it  has  been  decided  to  issue  .50.0(X1  new  shares,  and 
thei'eby  increase  the  share  capital  to  1'3,000,000  fr. 


French 
Companies. 


Fetters,  Ltd. — The  report  for  the  year  ended  March  .31st 

states  that  after  providing  for  depreciation  and  bad  and 
dimbtful  debts,  and  after  the  transfer  from  reserve  fund  of 
£■25,(1(10  to  meet  losses  on  stocks,  there  is  a  balance  of  £10,918. 
The  directors  recommend  that  this  balance  be  carried  forward. 
The  financial  position  does  not  warrant  the  payment  of  any 
dividend  at  present. 

German  Capital  Increase. — The  Continental  Companv  for 
Kleiliiial  Tfndertakings.  of  Nuremberg,  has  decided  to  in- 
(ivase  the  shiire  capital  by  2,000,0110  marks  to  34,000.000  marks 
by  the  issue  of  0  per  cent,  preference  .shares  having  nniltiplo 
Voting  powers.  The  shares  wnll  be  taken  over  by  the  Schuckcrt 
Electricity  Company,  of  Nuremberg,  which  already  holds  75 
per  cent,  of  the  capital  in  the  other  company. 


British  Columbia  Electric  Railway  Co.,  Ltd. — Dividends 
of  3.1  per  cent.,  free  of  income  tax,  both  on  the  preferred  and 
deferred  ordinary  stocks,  in  resi>ect  of  the  year  ended  .June 
30th.  1922. 

Fairbairn  Lawson  Combe  Barbour,  Ltd. — Interim  divi- 
dend on  the  preference  shares  at  the  rate  of  5  per  cent,  and 
on  the  ordinary  shares  at  the  rate  of  8  per  cent,  per  annum 
for  the  six  months. 

Charles  Clifford  &  Son,  Ltd. — Interim  dividends  for  the 
half-year  on  the  preferen(!e  sbar<'S  at  the  rate  of  6  per  cent, 
per  annum,  less  tax,  and  on  the  ordinary  shares  at  the  rate  of 
10  per  cent,  per  annum,  free  of  tax. 

Stock  Exchange  Notice. — The  undermentioned  has  been 
ordered  to  be  officially  quoted  ;  — 

.North  Metropolitan  Electric  I'ower  Supply.— 15.(K)0  6  per  cent,  cumulative 
preference  shares  of   £1  Mch,   fully  paiii   (Nos.  303,001   to  a20,000). 

Aberdeen  Suburban  Tramways  Co.,  Ltd. — Dividend  at  the 

rate  of  7   per  cent,   for  year,   carrying  forw^ard  £2,0*27. 

Electro   Bleach   and  Byproducts,   Ltd. — Interim   dividend 

of  3i  per  cent.,  less  tax,  on  the  preference  shares. 


STOCKS    AND    SHARES. 


Tuesday  Evkxino. 
The  principal  activity  of  the  Stock  Exchange  markets  at  the 
present  time  is  that  shown  in  South  African  mining  shares. 
Outside  this  particular  department,  business  is  quiet,  with  the 
War  Loan  and  other  similar  investment  stocks  inclined  to  give 
way  a  little  owing  to  the  uncertainty  of  the  political  develop- 
ments in  connection  with  Reparations  and  debt  cancellation. 
For  these  causes  the  War  Loan  has  dwindled  to  ttie 
near  neighbourhood  of  100,  but  such  heaviness  has  not 
extended  beyond  what  is  called  the  Consol  market.  It  does 
not  affect,  for  instance,  the  strength  of  industrial  debentures 
and  preference  issues.  The  electricity  supply  list  displays  all 
its  accustomed  firmness.  The  new  County  of  London 
ordinary,  after  being  3s.  9d.  premium,  eased  off  to  Bs.  3d. 
premium,  which  is  equal  to  25s.  9d.  for  the  fully-paid  shares, 
while  the  (3  per  cent,  preference,  after  touching  ■2s.  premium, 
are  but  a  few  pence  less  at  the  present  time.  Calcutta  Tram- 
way Second  Debentures  have  risen  to  2i  premium,  though 
the  other  Indian  Electric  new  issues  are  inclined  to  be  dull, 
Madras  being  back  to  the  subscription  price. 

The  Home  Railway  list  in  the  Underground  group  is  dis- 
tinctly strong.  Metropolitan  ConsoUdated  took  the  lead. 
Rumour  links,  for  the  nth  time  in  twenty  years,  the  Metro- 
politan with  the  Great  Western  Railway,  and  the  price  is  up 
to  54.  Districts  are  good,  at  close  upon  40.  Underground 
Electric  ordinary,  after  touching  '2f,  went  back  again  to  '2}, 
and  the  Income  Bonds  are  1  up  at  84J.  For  the  two  recently 
issued  ii  per  cent.  Debenture  Government-guaranteed  stocks 
of  the  City  and  South  London  and  the  London  Electric 
companies,  demand  keeps  the  price  steady  at  95^.  In  both 
the.se  ca.ses,  buyers  can  obtain  bearer  scrip  for  level  amounts  of 
£100  stock.  This  means  that  purchasers  can  escape  the  heavy 
1  per  cent,  ad  valorein  .stamp  duty,  but,  of  cour.se,  when  the 
stock  becomes  registered,  the  stamp  will  be  payable  by  the 
buyer. 

Some  of  those  interested  in  electricity  suiiply  shares  have 
received  copies  of  the  leaflet  issued  by  the  "  Conferencie  of 
Ijocal  Authorities  Owning  Electricity  T'ndertakings  in  London 
and  Home  Counties,"  which  leaflet  declares  that  the 
average  .selling  price  from  nmnicipal  stations  is  approximately 
one-third  less  than  the  average  price  charged  for  supplies  from 
.stations  that  are  not  municipal  stations.  Doubtless  the 
informed  have  means  for  checking  what  to  the  outsider 
appears  a  somewhat  bold  assertion,  but  obviously  the  com- 
panies are  not  disturbed  by  the  comparison  which  is  drawTi. 
Westminsters  are  5s.  better  at  78,  and  Kensington  at  73. 
Metroimlitan  ordinary.  County  ordinary.  Chelseas  and  several 
preferences  are  up  on  the  week. 

Brush  ordinary  receded  to  2.5s.  9d.,  and  British  Electric 
Traction,  after  hardening  to  t>2  went  hack  to  .59J.  Edison 
Swan  at  3s.  3d.  have  regained  the  few  t>ence  they  lost  last 
week.  General  Electric  ordinary  stiffened  to  18s.  9d.  Metro- 
politan-Vickers  preference  at  21  are  1/lG  higher.  India 
Rubber  5  per  cent,  debentures  of  I9^2()  icproved  to  9G.  Folke- 
stone Electrics  at  3J  are  J  up.  and  rises  have  cx-curred  in 
.Adelaides  at  18s.  9d..  Url>ans  17s.  fid.,  and  a  few  other  shares 
of  this  kind.  The  Ea.stern  Telegraph  group  has  rallied  from  the 
slight  heaviness  which  overtook  prices  last  week.  Eastern 
Extensions  .staml  higher  at  183.  East<^rn  ordinary  at  18(ii  i."! 
IJ  to  the  good,  and  Globe  preference  improved  to  Hi.  Great 
Northerns  are  a  little  lietter  at  29.1.  .^nglo-.^merican  prefeiTed 
at  10 li  is  U  up.  The  West  India  i^-  Panama  Co.  publishes 
another  melancholy  report,  but  the  price  of  ,the  ordinary 
shares  remains  about  5s. :  more  or  less  n<-iminal. 

The  effiM-t  of  the  chairman's  cheerful  spe<N-h  at  the  M.nrconi 
meeting  is  making  itself  felt.  The  parent  shares  are  J  better 
at  li.    It  is  said  in  tlie  market  that  a  good  m.any  shares  hav« 
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recently  been  pressed  fur  sale  and  that  these  have  found  a 
home.  Moreover,  when  "  broadcasting  "  begins  iu  earnest 
the  company  js  expected  to  benefit  substantially  from  thi' 
orders  which  will  pour  iu  for  sels  ranging  from  £6  to  £50. 
Railio  Common  during  the  last  few  days  have  gone  up  a  couple 
of  shillings  to  23s.  The  preferred  advanced  more  quietly,  to 
Us.  Od.,  Cai.adian  Marconis  are  a  trifle  firmer  at  10s.  6d.  bid 
and  the  Marconi  market,  as  a  whole,  looks  better  than  it  lias 
done   for  some  time   past. 

Henleys  have  strengthened  to  -1.55.  9d.  Callenders  rose  to 
■2;.  and  this  particular  group  shows  marked  strength.  Loudon 
and  Suburban  Traction  preference  are  slightly  harder  at  10s.. 
the  ordinary  remaining  about  Is.  9d.  Babcock  i^-  Wikox 
eased  off  to  2J.  The  iron  and  steel  market  is  somewhat  heavy, 
owing  to  the  issue  of  one  or  two  bad  reports  during  this 
iiKinth. 

British  Columbia  Electric  stocks  are  good,  with  rises  in  the 
preferred  and  deferred.  Mexico  Tramways  5  per  cent,  bonds 
at  78J  are  one  higher.  Mexican  Light  &  Power  fives  at  t'Ai 
have  shed  a  couple  of  points.  Except  for  these  changes,  the 
foreign  list  in  uninteresting.  There  is  nothing  much  doing 
in  the  rubber  market.  The  price  of  the  material  has  dwindled 
below  7d.  jier  lb.,  but  holders  of  rubber  shares  are  evidently 
prepared  to  "  see  the  thing  through,"  and  the  air  is  tliick 
with  vague  talk  of  certain  new  developments  that  are  de- 
clared to  be  pending  in  connection  with  American  demand. 
These  anticipations  are  too  nebulous  to  provoke  any  particular 
buying  of  shares  so  long  as  rubber  remains  at  anything  like 
the  present  unprofitable  level.  The  armament  group  of  shares 
is  dispci.scd  to  sympathise  with  the  dulness  in  the  iron  and 
steel   division. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   Eleotricitt  Companieb. 


Divi 

3end 

Price 

*       .^ 

Aug.  22. 

Rise  or 

yield 

1920 

1921, 

1932, 

fall. 

P.O. 

Brompton  Ordinary       

la 

la 

74 

£B    0    0 

Charing  Cross  Ordinary 

8 

9 

75 

, 

.5  17    0 

do.       do.        do.       4i  Pref. 

4i 

a 

4 



5  la  6 

Chelsea        

6 

6 

6i 

+  S 

4  IS    0 

City  of  London      

14 

14 

23^! 

6  18    0 

do.       do.             6  per  cent.  Pref.. 

6 

6 

23/- 

+  6(1. 

6    4     * 

County  of  London           

B 

8 

l-i',; 

+    .'. 

5  11     4 

do.            do.        6  per  cent.  Pref.. 

6 

6 

28/- 

4-6(1. 

6    4     4 

Kensington  Ordinary     

9 

10 

7i 

+  i 

6  15    7 

London  Electric 

ai 

4 

2i 



6  11     6 

do.          do.           6  percent.  Pref.. 

6 

6 

6i 

-^  S 

5  17     I 

Metropolitan         

7 

7 

5i 

■H  h 

6     i     6 

do.                     4i  per  cent.  Pref.. 

a 

4i 

4 

5  12    6 

St.  .Tames'  and  Pall  Mall 

.     la 

la 

11 



6  17    a 

South  London       

7 

7 

__ 

8    0    0 

South  Metropolitan  Pref 

7 

7 

lA 



6  18    0 

Westminster  Ordinary 

10 

10 

Ik 

+  i 

6  11    a 

Tei,eoiuphs 

AJfD  Telephones. 

Anglo-Am.  Tel.  Pref      

6 

6 

104* 

+  1J 

5  14    8 

do.            Def 

li 

84/6 

234 



7    9    0 

Chile  Telephone 

6 

6 

6 



5    0    0 

Cuba  Sub.  Ord 

7 

7 

8.| 

-  i 

8    9    8 

Eastern  Extension         

10 

10 

186 

+  I 

6    6    8 

Eastern  Tel.  Ord.           

10 

10 

+  14 

6    7    3 

Globe  Tel.  and  T.  Ord 

.       10 

10 

19 
11 

6    8    5 

do.         do.      Pref.           

6 

6 

~  i 

6    4     4 

Great  Northern  Tel 

.       24 

aa 

a9 

+  i 

7  10    6 

Indo-European     

.       10 

10 

88 

-i 

6  19    0 

Marconi 
Oriental  Telephone  Ord, 
United  R.  Plate  Tel.  ... 
West  India  and  Panama 
Western  Telegraph 


Home  Rails. 


Central  London  Ord.  Assented 
Metropolitan         

do  District 

Under^ound  Electric  Ordinary 

do.  do.      "  A"    ... 

do.  do.      Income 


aJ       - 


6  17    8 

4   a   7 
a  11   fi 


FOSEIOM  Tramb,  &c. 


Aoglo-Arg.  Trams,  First  Pref. 

do.  do.        and  Pref 

do.  do.       6  per  cent.  Deb 

Brazil  Tractions 

British  Columbia  Elec.  Rly.  Pee.    ... 

do.  do.  Preferred    ... 

do.  do.  Deferred 

do.  do.  Deb 

Mexico  Trams.  6  per  cent.  Bonds     ... 

do.       do.  6  per  cent.  Bonds    ... 
Mexican  Light  Common         


64     lai 


do. 


cf. 


do.            let  Bonds 

...       Nil 

6 

684 

Majtofaoturino  Companies. 

Babcock  A  Wilcox         

...       16 

16 

?» 

British  Aluminium  Ord. 

...       10 

10 

18/8 

British  Insulated  Ord 

...       16 

16 

M 

Callenders 

16 

16 

a'.'V 

64  Pref 

...        64 

64 

lA 

Crompton  Ord 

...       10 

6 

is" 

Edison.Bwan         

...       10 

Nil 

»/R 

do.       do.    6  per  cent.  Deb. 

6 

6 

64 

Electric  Construction    

...       10 

10 

17/6 

English  Electric 

8 

6 

do.           do.      Pref 

6 

6 

IR/9 

Gen.  Elec.  Pref 

...         64 

64 

22/- 

do.        Ord 

10 

6 

18/9 

Henley         

16 

16 

ar. 

do.     44  Pref 

...         44 

44 

4* 

India-Rubber        

...        10 

M 

Met.-Vicker«  Pref 

B 

8 

7» 

Blemena  Ord 

...       10 

10 

27/. 

Telesraph  Ooo.    -. 

...       SO 

90 

96 

*  Dlrldandi  paid  frt*  of  iDcomt 

T». 

6  11    6 

6  a  10 

6    K 

a 

9 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appeannf; 
in  the  followinsr  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  August  23rd. 


CHEMICALS,    Ac. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec. 

a  Acid,  Oxalio 

per  lb. 

7*d. 

id.  dec. 

a  Ammoniac,  Sal         

per  ton 

£63 

a  Ammonia,  Muriate  (large  crystal) 

i:48 

a  Bisulphide  of  Carbon        

a  Borax...           

iiio 

a  Copper  Sulphate      

i-20  lOs. 

a  Potash,  Chlorate     

per  lb. 

5d.  to  54d. 

a        ,,       Perchlorate          

73d. 

a  Shellac            

per  owt. 

£16  15s. 

a  Sulphur,  Sublimed  Flowers 

£11  10s. 

a         ,,       Lump       

£11 

a  Soda.  Chlorate         

per  lb. 

34d. 

a     ,,     Crystals          

per  ton 

.     *6     .     . 

a  So(3ium  liichromate,  casks 

per  lb. 

6d. 

METALS,    &c. 

b  Aluminium,  Ingots 

per  ton 

£120 

b            .,           Wire 

per  lb. 

1/9  to  2/6 

b            ,,           Sheet 

1/6  to  2/- 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

Grade  I    per  ton  net 

£150 

Grade  II 

'     £108 

Grade  III           

£62 

c  Brass  IroUed  metal  2"  to  12"  basis) 

per  lb. 

9Jd. 

id.'inc. 

c      ,,      Tubes  (solid  drawn) 

Il3d.  to  1/- 

c      ,.     Wire,  basis    

lOJd. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c       ,,      Bars  (best  selected) 

per  ton 

£94 

c        .,      Sheet 

£94 

C        „       Rod 

£94 

d       ,,      (Electrolytic)  Bars 

,, 

£71 

il'deo. 

d       „                ,,            Sheets 

£145  10s. 

d       „                „            Wire  Rods 

£81 

£l'dec. 

d       ..                 „             H,C.  Wire 

per  lb. 

lOid. 

l«  (lee. 

/  Ebonite  Rod 

3/6 

/       ,.      Sheet 

3/. 

n  German  Silver  Wire          

2/6 

b  Gutta-percha,  fine 

12/6 

A  India-rubber,  Para  fine    

lOJd. 

1(1. 'inc. 

y  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

90/- 

/     ..      Wire,  galv.  No.  8,  P,0,  qual. 

£24 

£1  "dvr. 

g  Lead.  English  Pig 

£26 

10s.  dec. 

*  Mercury         

per  bot. 

£11  15s. 

e  Mica  (in  original  cases)  small    ... 

per  lb. 

3d.  to  3/- 

e      ..               .,                 medium   ... 

4/.  to  8/- 

e      „              „                large 

10/-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                   ,.     drawn  bars  and  rods 

1/3 

p                  ,,     rolled  strip  &  sheet 

1/2* 

P                  ,,     wire     

i/sj 

o  Platinum         

per'oz. 

£19  10s. 

d  Silici  urn  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

n  Tin,  Block  (English)        

per  ton 

£159  10s.  to  £160 

40/- to  60/- dec. 

n     ,.     Wire,  Noa.  1  to  16    

per  lb. 

3/- 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India.Rubber,  Gutta-Percha  and 
Telegraph  Works  Co..  Ltd. 


g  James  &  Shakespeare. 
b  Edward  Till  &  Co. 

/  Boiling  (^  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 
n  P.  Ormiston  »i  Sons. 
o  Johnson,  Matthey  &  Co,,  Ltd. 
p  C.  Clifford  &  Son,  Ltd, 


r,    W ,  F.  Dennis  A'  Co. 


Hlectric  Heating  Increases  Oil  Output. — Production  from 
liiu-gravity  oil  vi-ells  can  be  increased  ItXJ  per  cent,  through 
the  .ipplicution  of  electric  heat,  says  the  Journal  of  Electricity 
and  Western  Industry.  A  fecent  test  at  one  of  the  Cali- 
fornian  oil  fields  in  the  case  of  a  low-gravity  or  "head"  well 
demonstrated  the  feasibility  of  the  scheme.  A  5-kW  heater 
consisting  of  four  sections  wa.s  placed  around  the  well  casing 
before  the  pumping  commenced.  Actual  measurement  showed 
an  increased  production  of  from  .50  to  75  per  cent.  In  the 
case  of  a  10-kW  heater  production  was  iiicrea.sed  JUO  per 
cent.  It  was  determined  that  the  cost  of  operating  such  a. 
heater  averaged  $20  per  month  per  w-ell.  Lo\v-i|ravity  or 
"  head  "  wells  can  only  be  pumped  approximately  eight 
hours  out  of  twenty-four.  The  application  of  the  electric 
heater  greatly  increased  the  pumping  period.  It  is  believed 
that  there  are  unlimited  posKibiliti<_>.s  in  the  application  of 
electric  heat  to  oil  production  in  low-gravity  districts,  not 
only  in  pumping  from  the  wells,  but  al.so  in  transporting 
the  oil  from  the  field  to  the  refinery  or  to  the  shipping  point. 

International  Tramway  Congress. — ^The  Electric  Uailway 
<\tul  Tramway  Jnvrnal  announces  that  the  first  past-war  Con- 
gre-K  of  the  Union  Internationale  de  Tramways,  de  Chemins 
de  Fer  d'intcret  local,  et  de  TYansports  Publics  Automobiles  is 
to  (iiko  place  in  Rnissels  from  October  2nd  to  7th. 

Among  the  subjects  which  are  being  discussed  are  :  The 
type  of  current  for  light  railways;  the  use  of  the  mercury 
vap(3ur  rectifier  for  tramway  systems;  one-man  cars;  auto- 
matic sub-stations;  the  repair  of  tracks  by  electric  welding, 
&c. ;  and  modem  improvements  in  tramway  rolling  stock. 
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FALSE  MARKING  AND  DESCRIPTION  OF  GOODS  WITH  SPECIAL  REFERENCE  TO  ORIGIN. 


By    THEODORE'  RICH. 


Part  IV.— A  World-Wide  Problem. 


Dui'iiiy  the  liust  century  Eugland  gradually  becauie 
tli.e  leading  country  of  the  world  regarding  the  enoour- 
agenient  of  busines.s  honesty,  an  important  factor  being 
the  iiieruantik'  law.  Steps  taken  in  this  country  were  to 
a  material  extent  copied  in  the  Dominions  and  Colonies, 
and  had  their  reflection  in  the  measures  of  many  other 
countries. 

It  was  pointed  out  truly  by  the  1920  Committee  that 
I  a,  British  manufacturer  cannot  protest  when  he  finds  that 
imitations  of  his  goods  are  being  manufactured  or  sold 
in  some  foreign  country,  and  that  the  local  legislation 
and  the  practical  application  of  it  are  inadequate  to 
safeguard  his  interests,  if  he  lives  at  home  in  a  glass 
house  where,  owing  to  the  state  of  the  law,  enormous 
quantities  of  goods  are  sold  with  impunity  with 
deliberately  false  marking,  "  get  up,"  or  trade  descrip- 
tion. It  is  difficult  to  expect  consuls,  diplomats  and 
commercial  attaches  to  take  much  more  than  a  languid 
interest  in  such  subjects  if  people  at  home  refuse  to  take 
energetic  .steps  to  put  their  own  house  in  order. 

The  law  in  most  countries  regarding  these  matters  is 
unsatisfactory  and  uncertain,  and  in  England  exceed- 
ingly slow  and  expensive.  In  many  cases  manufacturers 
hesitate,  therefore,  to  act  where  their  own  interests  are 
involved,  and  only  very  rarely  can  be  persuaded  to  move 
where  it  is  a  matter  affecting  the  whole  trade. 

The  alternatives  to  action  by  individuals  is  action  by 
manufacturers'  associations.  Chambers  of  Commerce,  or 
by  Government  departments. 

The  attitude  of  the  Government  always  has  been  that 
individual  concerns,  especially  if  they  are  of  some  mag- 
nitude, should  protect  themselves  on  the  assumption  that 
those  who  pay  taxes,  and  especially  those  who  pay  super- 
tax, li.ave  no  right  to  expect  Government  departments  to 
show  any  direct  return  for  money  spent  in  the  way  of 
assistance  or  actions  in  law. 

Employers  who  are  bothered  by  overlapping  officials 
whose  time  is  taken  up  by  futile  returns,  must  not  expect 
assistance ;  the  policy  adopted  regarding  the  Depart- 
ment of  Overseas  Trade  shows  the  mentality  of  the  day. 
Many  Chambers  of  Commerce  are  falling  under  the 
suspicion  of  being  dominated  by  alien  interests,  and  too 
often  associations,  frightened  l)y  the  futility  and  expense 
of  efforts  in  the  past,  are  slow  to  act;  there  are,  however, 
exceptions. 

The  Case  for  Government  Action. 
In  the  1890  inquiry  the  case  for  Government  action 
was  put  clearly  by  Mr.  S.  G.  Richardson,  then  Master 
Cutler  of  Sheffield.  Question:  "  In  the  case  of  a  dis- 
tinct violation  of  a  trade  description,  a  false  descrip- 
tion, do  you  not  think  that  the  prosecution  should  rather 
be  undertaken  by  the  person  aggrieved  than  by  the 
Public  Prosecutor? — No,  I  think  not.;  1  think  that  the 
Merchandise  Marks  Act  was  intended  as  a  benefit  to  the 
whole  community,  and  that  the  expense  of  prosecuting, 
and  the  onus  of  prosecuting,  should  fall  upon  the  com- 
munity." 

The  same  witness  admitted  that  "  i/  the  Government 
luidertook  the  duty  and  prosecuted,  the  effect  of  Govern- 
irient  prosecutions  would  be  so  striking  upon  public 
opinion  that  there  would  be  a  great  hesitation  before 
.  tivbody  resorted  to  fraiid.'.' 

Ever  since  tl>e  original  Act  was  passed  there  have  been 
■'intinuous  demands  on  the  part  of  a  material  section  of 
''le  manufacturers  of  this  country  for  prosecutions  to  be 
iiidertaken  by  Government  departments.  In  compli- 
auce  with  these  demands,  the  1891  siiort  amending  .Vet 
was  passed,  which  empowered  the.  Board  of  Trade  to  act 
"  in  cases  appearing  to  the  Board  to  affect  the  general 
interests  of  the  country,  or  of  a  section  of  the  com- 
'munity,  or  of  a  trade  "  (Sectioii  2). 


This  amending  Act,  as  far  as  false  descriptions  ot 
origin  are  concerned,  has  remained  almost  a  dead  letter  ; 
cases  galore  have  been  put  before  the  Board,  as  blue-book 
evidence  shows.  There  are  more  votes  and  popularity  to 
be  got  by  hauling  a  manufacturer  (the  popular  Aunt 
Sally)  before  a  local  bench  for  petty  infractions  of  busy- 
body legislation,  and  for  not  paying  Trade  Board  wages 
that  his  trade  cannot  stand,  than  by  prosecuting  those 
who  obtain  extra  profits  by  '"  free  fraud." 

In  recent  years  also,  in  Government  Departments 
officials  have  begun  to  realise  that  the  road  to  pro- 
motion is  not  facilitated  by  hostility  to  the  Anglo- 
German  element  in  our  midst  and  in  high  places.  More 
than  that,  knowing  the  number  of  men  now  in 
Government  offices  who  have  only  the  flimsiest  ties  to 
this  country,  some  people  are  afraid  that  information 
they  may  give  may  get  round  much  too  quickly  to  rivals 
in  Central  Europe  and  to  their  agents  and  allies  at 
home. 

If  it  is  right  for  the  GcKvernment,  by  legislation,  to 
protect  the  worker  during  his  employment,  and  to  safe- 
guard his  interest  when  he  pays  for  his  housing,  when 
he  buys  milk  or  butter,  and  to  protect  the  collier  by  a 
checkweighman,  and  the  coal  consumer  from  short 
weight,  it  is  equally  just  to  protect  the  manufacturer, 
who  risks  his  capital  when  providing  employment  and 
pays  a  very  high  proportion  of  the  local  and  national 
taxes,  from  unfair  competition,  through  non-marking 
or  trade  innuendoes,  and  at  the  same  time  to  limit  the 
activities  of  those  who  rob  the  ultimate  purchaser  by 
making  much  more  profit  than  they  otherwise  would 
but  for  such  deception. 

Complaints  have  been  made  again  and  again  since 
1890  that  the  Board  of  Trade  keeps  no  staff  of  inspectors, 
no  detectives  to  see  that  the  Act  is  carried  out,  to  prevent 
the  public  being  defrauded  ;  although,  naturally,  money 
can  be  found  for  Labour  Exchange  officials  and  con- 
tinuation-school inspectors,  and  many  thousands  of 
pounds  can  be  voted  for  almost  worthless  trade  statistics. 
The  1894  Merchandise  Marks  (Prosecutions)  Act  em- 
powered the  Ministry  of  Agricultui-e  to  prosecute  in  cases 
relatitig  to  agricultural  and  horticultural  produce. 
Quite  apart  from  prosecutions,  complaints  by  inspectors 
appointed  by  this  Ministry  have  led  in  many  cases  to 
the  discontinuance  of  deceptive  labels.  Traders  fear 
prosecutions  and  exposure,  especially  where  Government 
Departments  are  concerned;  the  moral  effect  is  very 
great. 

There  is  little  doubt  that  some  of  the  htindreds  of 
inspectors  of  both  sexes  who  badger  working-class 
families  nowadays  could  be  put  on  more  useful  work  to 
promote  honest  trading. 

We  have  been  termed  a  race  of  shopkeepers.  This 
country  has  to  stand  or  fall  by  its  manufacturing  and 
producing  stability,  not  by  the  least  honest  section  of 
our  merchants  and  middlemen. 

There  is,  on  the  other  hand,  a  very  strong  feeling  that 
if  the  Government  piles  burdens  in  the  form  of  innumer- 
able regulations  on  to  the  back  of  a  manufacturer  (and 
while  a  certain  proportion  of  these  benefit  the  manu- 
facturer in  the  long  run  through  increased  efficiency, 
yet  a  material  proportion  of  them,  put  on  as  a  sop  to 
inspired  popular  clamour,  must  react  on  the  minimum 
price  at  which  he  can  sell  his  goods),  then  it  is  the  duty 
of  the  Government  to  see  that  a  purchaser  has  reason- 
able opportunity  of  judging  whether  the  goods  he  buys  . 
iiave  been  made  at  home  under  s)ieeial  regulations,  or 
in  some  country  where  conditions  are  better  or  worse. 

As  far  as  trade  is  concerned,  the  old  principle  of  our 
law  that  "  a  private  injury  is  a  public  wrong  "  is.  to 
a  large  extent,  dead  ;  taxpayers  expect  more  obstruction 
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than  assistance  from  Government  Departments,  and  fair 
trade  has  now  become  a  question  not  of  morality,  but  of 
political  intrigue. 

There  is  the  fear,  however,  nowadays  that~if  the  Board 
of  Trade  started  to  create  a  department  to  handle 
inquiries,  a  new  hotbed  of  officialdom  would  result,  that 
four-figure  jobs  would  be  lianded  round  in  return  for 
political  services  rendered,  and  that  more  time  would  be 
spent  on  form-lilling  and  departmental  ininufes  than  in 
useful  work. 

There  is  also  the  danger  that,  as  with  the  Business 
Names  Act.  respectable  people  would  be  harried  to 
create  prejudice  to  the  law.  Legislation  passed  to  com- 
ply with  a  legitimate  demand  can  iiuickly  be  turned 
into  a  farce  if  it  happens  to  be  inconvenient  to  friends 
of  the  "powers  that  be."  Yeait  ago.  before  the  days 
of  ultra-professional  politics  with  its  appropriate 
influences,  Government  Departments  were  to  a  large 
extent  trusted  by  the  manufacturing  community,  as  wit- 
ness remarks  in  the  1S90  Beport.  Things  are  different 
to-day  in  some  cases,  it  seems. 

Board  of  Tr.\de  Inactivixy. 
The  evidence  of  Mr.  H.  Fountain,  Assistant  Secretary 
of  the  Board  of  Trade,  before  the  1920  Committee,  is 
of  considerable  interest.  He  said  there  had  only  been 
a  few  prosecutions  regarding  false  indications  of  origin. 
When  a  buyer  who  is  not  in  the  trade,  and  therefore 
not  a  specialist,  sees  a  name  witli  an  English  address  on 
an  article  he  naturallv  thinks  that  it  is  English,  but, 
conveniently  for  those  intending  to  deceive,  the  Board 
of  Trade  has  "  felt  it  impossible  to  prosecute  where  a 
firm  in  this  country  simply  put  their  name  on  goods, 
unless  the  firm  represent  themselves  as  manufacturers." 
(Paragraphs  9  and  17.) 

There  is  no  obligation  on  the  Customs  to  notify  the 
Board  of  Trade  when  suspicious  goods  are  passed;  they 
often,  however,  do  so.  It  is  exceedingly  difficult  once 
goods  are  in  circulation  to  prove  legally  that  they  are 
foreign  and  not  British,  and  cases  fall  at  times  between 
two  stools. 

Mr.  Fountain  said  that  his  Board  had  prosecuted  in 
cases  where  foreign  goods  have  been  described  in  cata- 
logues or  advertisements ;  he  did  not  say  whether 
the  words  "  Works  so-and-so,"  had  been  used  in  these 
cases. 

The  following  questions  by  Mr.  Kerly,  K.C.,  and 
answers  given  in  the  1920  inquiry  by  Mr.  Fountain, 
of  the  Board  of  Trade,  show  the  mentality  of  Govern- 
ment Departments.  In  reply  to  a  question  regarding 
the  results  obtained.    Mr.    Fountain  said: 

"  I  do  argue  undoubtedly  that  the  effect  of  a  Board 
of  Trade  prosecution  is  to  prevent  a  large  number 
of  other  people  who  were  sailing  rather  close  to 
the  wind  from  doing  things  which  otherwise  they 
would  have  done,  for  fear  of  having  a  prosecution  of 
that  character." 

Mr.  Kerly.  who  had  had,  as  he  stated,  some  profes- 
sional acquaintance  with  the  prosecution  of  a  number 
of  small  grocers  for  selling  washing  soda  as  sulphate  of 
8oda,  said  that  ' '  after  these  prosecutions  had  been  going 
on  for  a  number  of  years  at  the  expense  of  Messrs. 
Brunner  Mond,  the  Board  of  Trade  were  persuaded  to 
prosecute  themselves,  and  they  secured  a  conviction. 
Aniwer.  — "  I  remember  such   a  case." 

.Mr.  Kerly:  "After  that  the  misdescriptions  con- 
tinued for  years,  and  the  Board  of  Trade  would  never 
prosecute  again." 

"  I  suggest  to  you  that  the  view  exists  that  the  Board 
of  Trade  has  been  much  too  reluctant  in  plain  cases, 
that  it  has  taken  months  and  months,  and  sometimes 
years,  to  persuade  them  to  move,  and  that  when  they 
have  prosecuted  they  have  Ijecome  so  exhausted  that  it 
has  taken  them  a  long  time  to  recover."  Answer. — 
"  I  do  not  tiiink   I  <;in  answer  that  question." 

Firms  like  Brunner  .Mond  pay  many  thousands  a  year 
ir  State  taxes  ;  they  must  not  expect  State  officials, 
whose  pay  conies  from  the  taxpayer,  to  stir  themselves, 
except  perhaps  when  the  monthly  departmental  clieque 


comes  to  hand;    there  is  then  little    reluctance  and  n» 
question  of  months  or  years  before  it  is  cashed. 

DlKKICULTIES    ReGAHDING    THE     AcT. 

Ever  since  the  original  Merchandise  Marks  Act  wa« 
passed,  certain  glaring  defects  have  been  pointed  out, 
and  although  certain  minor  amending  Acts  have  been 
passed,  nothing  has  been  done  to  amend  the  defective 
clauses. 

One  great  difficulty  is  that  prosecutions  under  the  Act 
take  place  before  a  Court  of  Summary  Jurisdiction, 
that  is  to  say,  a  stipendiary  magistrate  or  local  bench, 
and  although  the  Act  allows  of  an  indictment,  that  is  to 
say,  action  before  a  High  Court,  such  facilities  have  for 
some   reason  been   rendered    nugatory. 

It  has  been  pointed  out  that  Merchandise  Marks  Act 
cases  have  to  be  taken  as  and  wlien  convenient  between 
"drunks"  and  "black  eyes";  the  cases  sometimes 
hang  on  adjourned  for  months;  the  celebrated  "sar- 
dine "  case  took  nearly  four  years,  and  when  some  ' 
important  point  has  been  tlirashed  out  at  endless 
expense,  it  carries  no  material  weight,  as  the  proceed- 
ings have  taken  place  in  an  inferior  Court. 

The  case,  if  the  result  is  disputed,  will  go  to  Quarter 
Sessions,  and  then  perhaps  to  the  High  Court. 

The  ease  is  of  a  criminal  character,  and  therefore  it 
is  often  difhcult  to  get  sufficient  evidence  to  secure  a 
conviction.  "It  is  extremely  difficult,  once  the  goods 
have  got  into  circulation  (that  is  to  say,  cleared  from 
the  Customs),  to  prove  that  they  were  foreign  goods." 
(1920  Committee,  paragraph  19.) 

In  trade  mark  cases  the  matter  goes  straight  to  the 
High  Court  before  a  judge  who  usually  lias  considerable 
experience  in  such  matters,  and  therefore  the  matter 
goes  through  more  expeditiously:  and.  further,  in  all 
such  ca.ses,  there  is  the  incentive  of  a  definite  injtiry  to 
a  definite  party. 

Like  so  many  other  pieces  of  legisUition.  the  Act  was    ■ 
well  meant  but  badly  framed. 

An  enormous  ninount  of  fraud  has  taken  place  with 
the  aid  of  "  verbal  descriptions  "  ;  in  a  few  cases  fines 
have  been  inflicted  ;  in  a  number  of  cases,  however,  the 
bench  has  refused  to  act.  Some  people  are  afraid  that 
the  inclusion  of  verbal  misdescriptions  might  lead  to  a 
good  deal  of  perjury,  although  they  apply  to  the  Food 
and  Drugs  Act,  and  tliose  wlio  sail  close  to  the  wind 
are  not  anxious  to  put   anything   in    writing. 

Those  wiio  have  wasted  a  larpfe  amount  of  time  and 
money  are  loth  to  spend  more  in  taking  a  matter  to  a 
High  Court  on  appeal,  and  it  is  only  when  the  High 
Court  has  decided  a  particular  point  of  l.aw  that  any 
point  can  be  said  to  l)e  definitely  decided.  The  ilifficul'r 
is  not  so  much  tlie  wording  of  the  Act  proper  as  the  great 
inconvenience  involved  in  putting  the  Act  in  motion 
and  the  dead  wall  of  departmental  procrastination  and 
obstruction. 

If  a  manufactuier  prosecutes  successfully  he  may  get 
a  few  guineas  costs  allowed  by  the  Bench  where  the 
actual  cost  has  run  into  hundreds  of  pounds,  and 
although  under  the  Act  costs  allowed  are  not  limited, 
and  in  one  ca.se  in  London  £500  was  allowed,  yet  as  a 
rtile  costs  are  so  heavy  that  even  after  a  successful 
prosecution  a  delinquent  may  be  tempted  to  go  on  doing 
the  same  thing  elsewhere,  knowing  that  unless  n  com- 
plaining party  is  backed  by  a  powerful  trade  association 
he  will  soon  <ret  tired  of  spending  money  to  little  effect. 
There  is  also  the  disadvantage  of  having  trade  matters 
decided  by  a  local  Bench,  as  the  Bench  may  he  influ- 
enced hv  personal  interests.  Merchants  and  middlemen 
crenerallv  objrct  to  the  ]iublic  knowing  what  tliey  are 
buying. 


A  Narrow  Escape. — A  party  of  three  in  a  motor-cycle  com- 
bination narrowly  escaped  a  fatal  electric  shock  on  August 
Ifith.  While  passinf!  through  Crayford  the  side-car  passed 
over  a  fallen  trolley  wire,  causing  a  shower  of  sparks. 
Tramway  workers  immediately  drew  the  wire  a\^ay  and  the 
,  narty  was  unhurt.  Tt  is  thoupht  that  the  insulation  aflfordei 
by  the   rubber   tires   prevented   a    serious  accident. 
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SODERBERQ     ELECTRIC     FURNACE     ELECTRODES. 

5elf-Bakins    Continuous    Type. 


Thk  Sodeiberg  self-baking  electric  furnace  electrode  is  a 
continuous  one  that  is  built,  baked,  and  renewed  in  situ  on 
the  furnace  of  which  it  is  a  part.  It  is  claimed  to  be  an  ever- 
lasting electrode  which,  once  installed  with  the  furnace,  will 
continue  to  work  without  it  being  necessary  to  change  it 
year  after  year  throughout  the  whole  lifetime  of  the  furnace. 
The  principal  way  of  making  the  electrode  is  described  by 
Messrs.  C.  W.  Soderberg  and  M.  Seni,  of  Det  nor-ske 
Aktieselskab  for  Elektrokemisk  Industri,  Christiania,  Nor- 
way, in  Chemical  and  Metallurgical  Eiiyineering,  from  which 
the  following  particulars  arc  abstracted.  The  process  is  illus- 
trated in  fig.  1.  from  which  it  will  be  gathered  that  the 
electrode  consists  of  a  casing  of  small-gauge  sheet  metal 
(usually  iron))  into  which  ordinary  electrode  mixture  is 
tamped.  The  casing  serves  to  give  the  electrode  the  right 
shape  while  tamping,  to  reinforce  the  unbaked  part,  and  to 
help  carry  the  current  from  the  electrode  holder  to  the  baked 
part  of  the  electrode ;  it  further  serves  to  protect  the  electrode 
against  air  corrosion.  In  order  to  give  the  casing  a 
sufficiently  good  mechanical  and  electrical  contact  with  the 
electrode  carbon  the  casing  is  provided  with  ribs  extending 
radially  into  the  electrode.  The  electrode  is  suspended  in  the 
furnace  by  means  of  a  clasp  holder  that  can  easily  be  moved 
along  the  electrode.  The  electrode  is  very  long,  and  its  upper 
part  is  surrounded  by  a   platform,   where  the  lengthening  of 


Fiu.  1. — Mkth(}I)  of  Making  Sodkrheuu  Electrode 


the  casing  and  the  tamping  in  of  new  electrode  mixture  may 
be  carried  out  as  often  as  necessary,  without  the  workmen 
being  exposed  to  the  heat  from  the  furnace.  The  tampmg 
is  usually  done  by  pneumatic  rammers. 

The  lower  end  of  the  electrode  is  placed  in  the  smelting 
furnace,  where  it  is  baked  by  means  of  the  heat  from  the 
furnace  crater  and  by  heat  developed  in  the  electrode  itself 
by  the  electric  current.  The  electrode  will,  therefore, 
consist  of  a  lower  (or  internal)  fully  baked  part,  and  an 
upper  (or  external)  raw  and  unbaked  part.  The  electrode 
holder  is  ordinarily  placed  on  the  lower  baked  part  of  the 
.'lectrode,  but  may  be  placed  anywhere  if  the  cross-section  of 
the  iron  casing  is  sulficient  to  conduct  the  current  from  the 
holder  to  the  baked  part  of  the  electrode.  Moving  the  elec- 
trode in  the  holder  is  done  at  full  current  load,  with  no  in- 
terruption in  the  working  of  the  electrode,  the  current  being 
always  maintained  by  means  of  the  sliding  contact  between 
the   electrode   holder  and   the   electrode. 

When  the  electrode  begius  to  get  too  short  a  new  section 
of  iron  casing  is  welded  to  its  upper  end  and  warm  electrode 
n.ixture  is  tamped  in.  The  old  mixture  is  still  soft,  and  will 
mix  completely  with  the  new  mixture,  making  the  electrode 
absolutely  uniform  and  with  no  joints ;  it  will  be  obvious 
that  the  Soderberg  electrode  has  a  great  advantage  over 
ordinary  electrodes  in  thic  respect.  As  in  all  open  furnaces, 
the  electrode  holder  is  water-cooled,  and  is  suspended  in  a 
frame  that  may  be  moved  up  and  down. 

The  Grst  Soderberg  electrode  was  used  in  I'onnection  with 
a   ferrosilicon    furnace   which    was    put    in  operation    by   the 


A/S  Fiskaa  Vcrk  per  Kristiaussand  S.,  Norwav,  in  Novem 
ber,  1918.  In  July,  1919,  it  was  replaced  by  a  850-inni. 
diameter  electrode,  and  this  electrode  has  been  working  con- 
tinuously ever  since  without  a  single  shut  down  due  to  the 
electrode  and  without  any  electrode  breakage — results  which 
have  hitherto  been  unobtainable.  Electrode  consumption  is 
considerably  reduced,  and  air  coiTosion  is  eliminated  to  a  very 
great  extent,  due  to  the  good  protection  afforded  by  the  iron 
casing  and  the  electrode  holder.  The  baked  electrode  Ls 
equal  in  quality  to  the  best  ordinary  electrodes.  The  cost  of 
manufacture  is  relatively  very  low.  In  May,  1921,  a  second 
electrode  (rectangular,  1,150  x  500  mm.)  was  placed  in  the 
furnace  (load  about  2,000  kVA)  and  has  also  worked  very  well 
with  about  the  same  efliciency  and  electrode  consumption  as 
the  round  electrode;  the  furnace  operates  on  three-phase 
current.   Scott-connected. 

Important  and  interesting  details  in  connection  with  the 
manufacture  and  operation  of  the  Soderberg  electrode  mav 
be  found  in  Teknisk  I'keblad.  Christiania,  1920,  No.  25.  See 
further  J.  W.  Richards,  Trann.,  Am.  Electrochem.  Soc..  1920. 
p.  169.  The  electrode  works  exactly  a.s  an  ordinary  carbon 
electrode,  and  needs  no  special  attention  of  any  kind.  It 
looks  like  and  has  the  properties  of  ordinary  electrodes,  and 
differs  in  no  way  from  them  either  with  regard  to  specific 
gravity,  electrical  conductivity,  or  mechanical  strength.  The 
electric  resistance  of  the  hot  electrodes  (1,000  to  2,(X)0  deg. 
C.)  is  about  0.003  ohm  per  cu.  cm.  It  is  therefore  possible 
to  operate  them  at  a  higher  current  density  than  ordinary 
electrodes,  and  it  is  further  possible  to  regulate  the  electrical 
conductivity  to  a  great  extent  by  the  weight  of  the  iron 
casing  in  relation  to  the  weight  of  the  baked  carbon.  In 
November,  1920,  a  400-mm.  rectangular  electrode  waB 
operated  continuously  at  a  current  density  of  10  amp.  per 
sq.  cm.  At  intervals  the  current  load  was  increased  for  a 
short  period  UD  to  18  amp.  per  sq.  cm.  Due  to  the  good  elec- 
trical conductivity  of  the  electrode  and  the  short  distance 
from  the  holder  to  it.s  lower  end.  the  voltage  drop  in  the 
electrode  is  relatively  low.  At  Fiskaa  it  is  ordinarily  between 
1.3  and  1.9  volts.  The  heat  loss  in  the  cooling  water  is 
between  5  and  7  per  cent,  of  the  energy  consimied  in  the 
furnace. 

Soderberg  electrodes  have  since  been  installed  in.  furnaces 
all  over  the  world.  In  September.  1920.  an  installation  at 
A/S.  Arendal  Smelteverk,  Eydehavn,  Norway,  was  put  into 
operation.  It  consi.sts  of  two  electrodes  each  950  mm.  in 
diameter  in  a  two-phase  4,000-kW  furnace  with  two  furnace 
craters  running  on  fen'osilicon  (-50  and  75  per  cent.  Si).  The 
electrodes  proved  to  be  very  much  superior  to  ordinary  elec- 
trodes with  regard  to  both  electrode  consumption  and  furnace 
output.  The  coTisumntion  of  Soderberg  electrodes  is  about 
one-half  that  of  oidinary  electrodes,  working  on  the  same 
allov  in  the  same  furnace.  The  direct  savings  obtained  are 
so  important  that  the  total  cost  of  the  installation  will  be 
saved  by  less  than  one  year's  continuous  running.  While 
the  electrodes  in  the  .Arendal  plant  are  40  per  cent,  greater 
in  cross-section  than  the  largest  ordinary  single  electrodes, 
there  is  no  doubt  that  electrodes  of  still  larger  size  can  be 
made. 

Calcium  carbide  furnaces  are  also  using  Soderberg  elec- 
trodes with  excellent  results.  The  latest  installation  is  in  a 
(i.OOO-kW.  three-phase  carbide  furnace  in  the  Knapsack  plant 
of  the  A/G.  fiir  Stickstoffd linger  at  Cologne.  Oermany.  This 
furnace  is  provided  with  three  9.50-nim.  (39-in.)  electrodes, 
and  was  put  into  operation  in  August.  192i.  The  electrodes 
are  about  7  metres  long,  and  the  tamping  house  (4.5  metres 
above  the  platform  of  the  furnace)  concrete  floor  is  rein- 
forced by  iron  tubes  for  water-cooling.  The  average  results 
of  three  months'  running  show  a  reduction  in  the  electrode 
consumption  of  about  one-third.  At  the  same  time  the  out- 
put of  the  furnace  per  kilowatt-hour  was  raised  con.siderably. 
At  present  the  whole  plant,  con.siting  of  nine  furnaces,  each 
rated  at  about  6.000  kW.  is  to  be  provided  with  Soderberg 
electrodes,  and  some  of  the  furnaces  are  already  being 
rebuilt. 

It  may  bo  of  interest  to  note  that  some  carbide  producers 
have  referred  to  the  fact  that  part  of  the  iron  from  the  iron 
casing  of  the  electrode  will  pass  into  the  carbide  and  reduce 
the  quality  of  the  product.  However,  calculation  shows  that 
only  from  0.1  to  0.2  per  cent,  of  iron  can  be  transferred  to 
the  carbide  from  this  .source,  while  ordinary  carbide  always 
contains  about  ten  times  a,s  much  iron.  The  amount  in 
question  is  thus  of  no  importance  whatever. 

Besides  the  installations  dp.scribed,  Soderberg  electrodes  are 
at  present  installed  or  in  course  of  installation  in  ferro-alloy 
and  carbide  furnaces  in  Sweden.  Italy.  France,  Germany, 
jind  South  Africa.  Also  in  closed  furnaces  the  new  electrodes 
have  been  bmiiLfht  into  permanent  industrial  use.  In  S<^ptem- 
ber,  1920.  a  .^00-mm.  (20-in.l  Soderberg  electrode  was  installed 
in  a  7-ton  HenmU  steel  furnace  of  the  Stavanger  Electro- 
Staalverk  .\-S,  .lorpeland  per  Stavanger.  Norway,  and  the 
results    were   so    good    that    a    permanent    installation     was 
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made.  In  order  to  get  comparative  results  the  electrode  was 
then  rim  together  witli  German  electrodes  of  the  best  steel- 
furnace  quality  and  other  ordinary  electrodes.  The  1921  elec- 
trode consuniiitioii  for  the  Soderberg  electrodes  was  only  08 
jier  cent,  of  that  for  the  German  electrodes  used  in  the  same 
furnace,  although  the  Soderbcrg  electiodes  were  made  of 
very  poor  raw  materials,  so  that  the  ash  content  was  about 
15  per  cent.  The  electrodes  may  be  lengthened  outside  the 
furnace  easily  when  using  small  Soderberg  electrodes.  WTien 
using  big  electrodes,  however,  it  may  be  more  practical  to 
provide  a  tamping  platform  which  will  tilt  with  the  furnace, 
and  which  may  be  removed  from  the  furnace  by  means  of  a 
crane  when  the  roof  of  the  furnace  has  to  be  renewed.  It 
may  also  be  possible  to  arrange  the  platform  fixed  to  the  wall, 
and  constructed  in  such  a  way  as  to  permit  the  electrodes 
to  be  tilted  with  the  furnace.  P\nther  installations  in  steel 
furnaces  are  at  present  being  made  in  Germany,  and  others 
are  under  consideration  in  England.  Prance,  and  Italy. 
.\nother  step  is  the  installation  of  two  700-mm.  ('29-in.)  elec- 
trodes in  an  electric  pig-iron  furnace  of  the  Elektrometall 
type  in  Domnarfvet,  Sweden. 

It  is  therefore  obvious  that  the  utilisation  of  Soderberg 
electrodes  shows  very  great  advantages.  It  is  now  possible 
to  increase  the  .size  of  the  furnaces  without  increasing  the 
number  of  the  electrodes.  This  fact  is  thought  to  be  of 
special  importance  in  developing  types  of  closed  furnaces  for 
the   manufacture  of  calcium   carbide  and  ferro-alloys 

Operating  data  on  Soderberg  electrodes  indicate  tlie  follow- 
ing advantages : — 

1.  The  cost  of  the  electrodes  is  reduced   very  much. 

"2.  The  cost  of  special  mounting  and  protecting  the  elec- 
trodes against  air  coiTosion  is  avoided. 

3.  The  baking  is  done  without  cost  bv  wa.ste  heat  from  the 
furnace  crater.  fTlie  heat  loss  through  the  electrode  is,  in 
fact,    less   than    for  ordinary   carbon   electrodes.) 

4.  The  electrode  consumption  is  reduced  :  (a)  Because  the 
Soderberg  electrodes  have  no  electrode  butts,  (b)  Becau.se 
the  air  corrosion  is  very  small,  (c)  Because  fractures  do  not 
occur. 

o.  The  running  of  the  furnace  is  more  regular  becau.se 
there  are  no  stops  due  to  change  of  electrodes  and  other 
troubles    experienced    with    ordinary    electrodes. 

6.  Every  individual  plant  will  be  independent  of  electrode 
factories  and  will  he  able  to- make  its 'own  electrodes  of  the 
qualitv  and  shape  most  suitable. 

7.  The  number  of  laliourers  can  generally  be  reduced  and 
their  working  conditions  are  improved,  as  they  are  not  so 
much  exposed  to  heat. 

5.  It  i.s  possible  to  make  new  furnace  con.stn]ctions,  which 
<ipens  up  possibilities  for  further  development  of  the  smelting 
industry. 

The  electrodes  can  be  installed  in  most  electric  melting  and 
smelting  furnaces,  and  can- be  built  in  all  shapes  and  sizes, 
both  round  and  rectangular.  The  cost  of  installation  is  rela- 
tively low— for  two  electrodes  in  a  2,n00-kW  ferrosilicon 
furnace  it  would  be  about  $6,000.  and  the  time  required 
w-ould  be  from  one  to  two  montlis.  The  cost  of  electrodes 
mounted  in  the  furnace  and  ready  for  use  is  estimated  at 
from  2  to  A  c.  per  lb.,  including  amortisation  and  interest. 
This  depends  unon  the  prevailing  prices  of  anthracite,  coke, 
tar^  pitch,  and  labour. 

The  above  price  is  for  electrodes  of  about  34-in.   diameter. 


They  may  be  produced  still  more  cheaply  if  no  anthracite  is 
used  in  the  paste,  substituting  foundry  coke,  together  with 
retort  carbon  or  similar  material.  Such  electrodes  have  been 
u.sod  with  very  good  results  in  the  Fiskaa  Verk  for  several 
months. 

In  most  open  fnrsaces  now  with  23  per  cent,  of  electrode 
butts  the  electrode  consumption  will  be  reduced  at  least  35 
per  cent.,  in  which  ca.se  10  per  cent,  of  the  reduction  is  due 
to  less  air  corrosion  of  the  Siidcrberg  electrodes.  If  ordinary 
electrodes  cost  4  c.  per  lb.  the  saving  will  be  as  follows:  — 

Price  of  ordinary  electrodes  per  2.000  lb. $80.00 

Cost  of  mounting  and  protection   against  air         ...  10.00 

$90.00 

M)  lb.   of  electrode  butts  obtained  worth   $10  per 

2,000  lb.  2.50 

Cost  of  1,300  lb.  electrodes  consumed  in  furnace  ...        $87.50 

Cost  per  2.000  lb.   consumed  electrodes         $135.00 

Cost  of  2,000  lb.   Soderber'j  electrodes  40.00 

Direct    saving  $95.00 

To  this  .should  be  added  the  indirect  savings  due  to  the 
ehmination  of  electrode  changing;  less  repair  on  contacts, 
cables,  etc.;  more  regular  running;  easier  operation  of  the 
furnaces:  higher  output,   itc. 

In  trying  to  picture  the  po.ssibilities  of  development  which 
the  new  elf'ctrode  embodies  the  most  /Prominent  is  that  they 
are  not  limited  in  length  or  section.  Accumulated  data,  all 
.seem  to  indicate  that  electrodes  are  more  steady  .and  satis-  • 
factory  in  operation  the  larger  they  are.  If  there  are  no 
limits  to  the  size  of  the  electrodes  there  will  be  no  limits 
to  the  size  of  the  furnaces  either.  When  alternating  currents 
are  used  for  smelting  there  is  certainly  a  limitation  to  the 
size  of  the  electrodes,  or  rather  to  the  number  of  amperes, 
owing  to  the  phase-displacement  and  the  skin-effect,  which 
will  be  quite  noticeable  at  very  high  current  load.  Thorough 
investigations  show,  however,  that  when  using  a.  50-cycle 
current,  it  is  possible  to  make  round  electrodes  of  1.75-metre 
(71-in.)  diameter,  if  the  current  density  in  the  central  part 
is  permitted  to  he  •'iO  per  cent.  less  than  at  the  surf.ace.  A 
39-in.  electrode  would  show  a  divergence  of  10  per  cent.  By 
using  25  or  15-cycle  current  and  allowing  a  divergence  in  the 
current  density  of  .50  ner  cent,  it  is  possible  to  make  elec- 
trodes of  2J  metres  (100  in.),  or  3.20  metres  (1.30  in.)  respec- 
tively. The  latter  will,  at  a  current  den-sity  of  3  amp.  per 
.sq.  cm.  (20  amp.  per  .sq.  in.)  conduct  a  current  of  240,000 
amp.,  which  at  a  voltage  of  fiO.  would  develop — by  means 
of   a   single   electrode — ll.-iOO  kV.4. 

With  this  last  figui-e  the  ultimate  limit  is  not  by  any  means 
refiched.  It  will  be  possible  to  reduce  the  number  of  cycles 
still  more,  or  even  to  work  with  direct  current.  Besides,  the 
electrodes  may  be  given  such  .shapes  that  the  skin-effect  will 
be  le.ss.  and  to  meet  the  requirements  of  each  special  proceas. 
The  electrodes  may  thus  he  provided  with  channels  running 
throughout  their  whole  length,  serving,  for  example,  for 
drawiu''  off  the  furnace  gases  or  for  charging  the  furnace. 
T'le  Soderberg  electrode  may  oiien  up  a  new  field  of  modern 
electro-thermic  industry. 


ELECTRIC     VEHICLES     FOR     MUNICIPAL    WORK. 


.'\  Mi'KU  was  presented  at  the  49th  annual  general  meeting  and 
Conference  of  the  In.stifiition  of  Municipal  and  Countv  Engi- 
neers, .at  Cardiff,  in  -Tune,  by  Mr.  R.  B.  Mitchell.  MJ.E.E.. 
the  engineer  and  manager  of  the  Glasgow  Corjioration  electri- 
city midertaking.  in  which  is  outlined  the  experience  gained 
in  fjlasgow  with  electric  vehicles  on  various  municipal  ser- 
vices, in  the  hofK!  that  it  may  help  to  drive  home  the  fact  that 
battery  vehicles  can  be  operated  economically,  even  under 
very  difficult  conditions. 

The  paper  explains,  inter  a^ia.  that  the  road  surfaces  in 
Glasgow  are  mainly  cobbled,  and  there  are  many  stiff  hills, 
so  that  the  conditions  cannot  be  considered  favourable  for 
economical  working.  The  nature  of  the  work  on  which' 
Ihfi  cars  are  engaged  is  very  varied,  and  comprises  general 
cartage  for  the  variotis  sections  of  the  Electricity  Depart- 
ment, aah  disposal  from  the  power  sfations,  and  cable  haul- 
age. A  tractor  is  employed  for  hauling  heavy  pieces  of 
mnchineA-  and  r:ib'e  drums,  while  a  small  and  speedy  three- 
wheeled    van   it-   used   for   light  emergency  services. 

The  diver.'itv  of  machines  and  duties  has  provided  very 
valuable  experience  on  all  aspr-cls  of  electric  vehicle  rinming. 
and  it  is  realised  that  the  scope  of  the  battery  vehicle  lies 
in  the  sphere  of  action  intermediate  between  that  of  hor.se 
haulage   and    petrol  or    tteam    li.Tulage. 

The  electric  vehicle  is  u.»ed  in  Glasgow  for:— (a)  General 
cartage  and  asfa  disposal  in  the  Electricity  Department   (21 


machines).  (b)  Refuse  collection  in  Cleansing  Department 
(22  machines).  (c)  Ash  disposal  in  Tramways  Department 
(2  machines).  In  addition  three  privately  owned  machines 
are  garaged  in  the  service  station  of  the  electricity  depart- 
ment, and  four  firms  have  private  charging  stations.  Prac- 
tically every  type  of  electric  vehicle  procurable  in  Britain  is 
represented. 

The  types  of  cars  used  in  Glasgow  may  be  divided,  roughly, 
as  follows  : — .'Vmerican  single  motor  cars  with  chain  trans- 
mission, Ajnerican  single  motor  cars  with  balanced  drive 
totally  enclo.sed,  Bngli.sh  single  motor  cars  with  chain  trans- 
mission, and  Engli.sh  2  and  4  motor  cars  with  gear  trans- 
mission. The  early  American  cars  bought  in  1912-1915  were 
exceedingly  satisfactory  in  most  respects,  the  iiiC(hanic«Tl 
design,  however,  left  much  to  be  desired.  Accordingly,  the 
costs  and  maintenance  of  the  chassis,  brakes,  stecrmg  gear 
and  body  were  excessive.  The  English-built  cars,  with  one 
(IV  two  exceptions,  were  sound  mechanically,  but  the  elec- 
trical parts  gave  an  immense  amount  of  trouble  as  compared 
with  the  American  m.achines,  the  batteries,  controllers  and 
motors  being  .all  definitely  inferior  to  those  of  their  American 
rivals.  Other  English  efforts  were  so  bad,  both  'mechanically 
and  electrically,  that  they  must  have  'done  an  iimnen.se 
amount  of  harm  to  the  battery  vehicle  industry  generally. 

The  most  important  deduction  to  be  made  from  the  author's 
table  of  the  costs  of  replacement  parts  for  cars  is  the  enor- 
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inous  preponderance  of  mec/hanical  replaceiui^nt  costs  as  com- 

parcil  with  electrical  ones,  <'ven  inchidiiig  the  battery.  The 
10  per  cent,  depreciation  claimed  as  compared  with  the  .15  per 
cent,  in  the  ca.sc  of  petrol  cars,  is  amply  justified. 

In  the  Glasgow  iilectricity  Department  the  present  con- 
tract rates  for  carta^'e  and  running  costs  of  electric  vehicles 
are  such  that  one  electric  vehicle  must  do  the  work  of  three 
horse  vehicles  in  order  to  justify  it.^  existence.  The  records 
of  work  done  by  horses  operated  by  contractors  show  that 
the  best  result  obtained  has  been  20  miles  per  day.  The 
average  load  in  this  case  was  i  ton.  A  two-ton  electric, 
vehicle  has  done  47  miles  in  one  day  with  a  load  of  one 
ton.  This  is,  however,  an  exceptional  performance,  and  40 
miles  per  day  wcjuld  be  a  fairer  basis  of  comparison.  This 
gives  a  four  to  one  ratio  (40  ton  miles  to  10  ton  miles)  m 
favour  of  the  electric,  so  that  there  shoiihl  be  no  difficulty 
in  obtaining  the  three  to  one  ratio  which  is  economically 
necessary.  The  nature  of  the  work  to  be  done  is  all-import- 
ant in  comparisons  of  this  kind,  and  each  case  naust  be 
examined  eeparatejy. 

Standard  battery  sizes,  as  recommended  by  the  vehicle 
makers,  have  been  used  so  far,  but  it  has  been  found  that 
much  better  results  can  be  obtained  by  the  use  of  larger 
capacities.  This  is  particularly  the  case  in  winter,  when  the 
demand  on  the  batteries  is  often  abnormal.  The  ampere- 
hour  meters  installed  on  all  cars  have  been  fairly  satisfactory, 
but  they  must  be  overhauled  about  once  a  year.  This  is 
rather  a  serious  item  on  the  cost  sheet,  and  it  is  doubtful 
whether  these  instruments  will  be  used  on  future  cars.  The 
best  types  of  car  have  been  available  fur  six  days  per  week 
for  two  yeai's  on  end,  and  one  week  is  amply  sufficient  for 
an  overhaul  which  will  enable  them  to  go  on  for  a  similar 
period.  It  is  a  much  less  formidable  and  costly  job  to  make 
a  complete  overhaul  of  an  electrical  vehicle  than  of  a  petrol 
or  steam  car.  The  best  battery  result  attained  in  Glasgow 
has  been  a  total  life  of  three  years.  The  practice  of  fitting  a 
small  battery,  and  giving  it  boosting  charges,  is  far  from 
satisfactory  in  most  respects.  The  question  of  battery  rating 
deserves  close  study,  and,  in  the  hrst  instance,  the  author 
recommends  that  a  guarantee  of  the  number  of  cycles  of 
charge  and  discharge  should  be  given  in  all  batteries  in  ad- 
dition  to  the  ordinary  duration  guarantee. 

Nickel  batteries  are  practically  perfect  mechanically,  but 
their  high  internal  resistance,  low  watt-hour  efficiency  and 
voltage  are  decided  disadvantages,  especially  in  hilly  towns. 
The  cost  of  these  batteries  is  also  almost  prohibitive  at  pre- 
.sent.  Lead  batteries  of  the  Ironclad  Eside  type  have,  in 
general,  given  good  satisfaction,  and  their  guarantee  period 
of  two  years  can  be  exceeded  very  easily  in  most  cases.  Flat- 
plate  batteries  have  not  been  in  use  long  enough  to  enable 
a  final  pronouncement  on  their  qualities  to  be  made,  but 
there  is  every  possibility  that  those  on  trial  will  prove 
successful.  The  figure  of  3.4.5d.  per  mile  for  battery  renewals 
cannot  readily  be  reduced,  and  it  lies  with  the  battery 
makers  to  devise  something  more  economical. 

A  good  tool  equipment  is  essential  for  the  maintenance  of 
the  mechanical  parts  of  the  cars.  The  staff  should  also  gel 
a  careful  elementary  training  in  the  underlying  principles 
of  the  electric  circuit  if  the  best  results  are  to  be  obtained. 

Most  of  the  electrical  troubles  experienced  in  Glasgow  have 
been  with  the  multi-motor  vehicles.  However,  recent  results 
with  cars  of  this  class  have  been  entirely  satisfactory,  so  that 
the  writer  cannot  join  in  the  wholesale  condemnation  of  the 
type  which  is  commonly  indulged  in.  I'.sers  should  en- 
deavour to  find  out  accurately  whether  the  extra  complicat- 
tion  of  the  single-motor  type  is  justified  by  the  higher 
efficiency  claimed  for  it.  The  best  types  of  motors  are  so 
satisfactory  that  they  require  practically  no  attention.  ,  The 
only  improvement  which  can  be  looked  for  in  this  direction* 
is  some  very  slight  increa.se  in  efficiency  and  possibly  the 
introduction  of  regenerative  braking.  Combined  gear  and 
chain  transmission  systems  have  given  very  good  results,  but 
by  far  the  most  satisfactory  of  all  has  been  the  balanced 
drive  with  one  motor  and  totally  enclosed  gears. 

The  only  item  of  the  electrical  equipment  which  gives  rise 
to  any  appreciable  trouble  is  the  controller.  The  plain  drum 
type  has  proved  most  satisfactory  so  far.  but  there  is  still 
scope  for  improvement,  evea  in  the  best  types  covered  by 
Glasgow  experience. 

The  ten  years'  experience  of  battery  veliicles  in  Glasgow 
has  included  periods  in  which  it  seemed  wholly  impossible 
to  compete  with  other  methods  of  traction.  It  is  now  felt, 
however,  that  the  worst  is  definitely  pa.st.  and  that  it  will 
be  possible  to  run  a  wholly  electric  transport  system  for  the 
Electricity  Department,  at  least,  which  will  be  both  reliable 
and  economi''al. 

Those  who  are  contemplating  using  c'ectric  vehicles  can 
rest  assured  that  excellent  service  can  be  obtained  from  them, 
and  the  only  word  of  advice  offered  i.?  the  .-onimonplace  one  : 
.  "  Settle  definitely  the  best  type  of  car  for  your  own  purpose 
and  stick  to  it." 

DiSCDSSIOX. 

Thk  paper  was  not  read  until  the  end  of  the  week,  and  un- 
fortunately Mr.  Mitchell  was  unable  to  he  present  to  reply 
to  questions  raised  in  the  discussion,  which  was  of  an  in- 
teresting character..  The  President  (Mr.  K.  ^.  Elford),  how- 
ever, read  a  letter  in   which  Mr.  Mitchell  said  that,  though 


he  could  not  attend  the  conference,  he  would  be  pleased  to 
supply  members  with  any  information  they  might  require  on 
the  subject. 

Mr.  W.  J.  Steele  (Newcastle),  opened  the  di.scussion,  and 
remarked  that  in  certain  districts  electric  vehicles  had 
proved  the  best.  He  had  made  an  experiment  extending 
over  six  montlis,  but  found  that  when  it  came  to  long  di.s- 
tances  electric  vehicles  were  not  so  useful,  and  that  steaiu 
haulage  was  slightly  cheaper  than  petrol.  He  thought  all 
tests  based  upon  so  many  tons  were  quite  wrong;  they  should 
be  based  upon  the  cost  of  the  work  to  be  carried  out. 

Interesting  particulars  of  the  comparative  costs  of  elec- 
tric and  horse-drawn  vehicles  for  refuse  collection  were  given 
by  Mr.  H.  G.  Whyatt,  whose  experience  in  Grimsby  was 
that  they  were  saving  2s.  7d.  per  ton  by  the  use  of  electric 
vehicles.  Their  vehicles  were  bought  about  18  months  ago 
at  a  costly  time,  and  they  cost  £1,489  apiece.  They  had  now 
been  in  use  about  fifteen  montrhs,  and  the  total  cost  of  collect- 
mg  by  them  was  8s.  ll|d.  per  ton.  With  horse-haulage  it 
cost  them  lis.  6:jd.  per  ton.  whilst  by  horses  which  they 
hired  in  addition  to  their  own  the  cost  was  BJd.  more.  Some 
members  of  his  Council  might  think  that  they  had  sufficient 
electric  vehicles,  w-hilst  others  thought  they  ought  to  have 
more  for  the  highways,  and  additional  ones  for  the  house- 
hold scavenging,  but  there  could  be  no  doubt  that  for  his 
district  the  electric  vehicle  had  proved  less  costly  than  the 
horse-drawn  one. 

Mr.  .1.  A.  Dawes  (Inspector  of  Cleansing,  Ministry  of 
Health),  informed  the  conference  that  from  data  which  had 
come  into  his  pos.session  he  found  'that  up  to  a  mile  the 
horse  was  going  quite  well  at  the  moment,  but  on  mixed  refuse 
(that  was  to  say,  where  they  were  removing  from  ashpits. 
as  distinct  from  ashbins)  the  motor  came  in  earlier.  Then, 
after  the  mile,  the  electric  vehicle  came  in,  especially  in 
cases  where  they  had  what  was  known  as  kerb  collection.^. 
But  the  further  they  got  away,  the  heavier  the  machine, 
until  when  they  got  to  three  miles  he  found  from  the  data 
that  steam  haulage  came  into  its  own. 

Mr.  Whyatt  here  interposed  the  information  that  an  elec- 
tric vehicle  displaced  two  and  a-half  horses. 

Mr.  A.  .1.  BliODlE  (City  Engineer.  Liverpool)  remarked  that 
there  were  some  people  who  s.iid  that  the  petrol  vehicle  was 
the  only  vehicle.  That  was  all  a  mistake,  and  those  people 
would  live  to  learn  differently.  He  agi-eed  as  to  its  utility 
over  longish  distances,  but  there  was  still  room  for  the  horse 
in  certain  districts,  for  the  electric  vehicle  under  certain 
conditions,  and  also  for  the  steam  vehicle,  whilst  there  w-a.i 
more  room  for  tlie  petrol  vehicle  if  they  had  a  fair  distance 
to  go. 

In  closing  the  discussion  the  President  pointed  out  that 
by  putting  one  vehicle  on  a  long  haulsige.  and  another  on  a 
.short  one,  with  a  different  kind  of  refuse,  he  did  not  think 
they  could  get  at  a  proper  basis  of  comparison.  The  londins 
height  was  a  very  important  question,  and  he  felt  that  the 
standard  vehicle  of  many  manufacturers  was  a  good  deal 
higher  than  it  need  be.  They  seemed  to  waste  an  enormous 
Amount  of  room. 

During  the  week's  conference  an  exhibition  of  electrical 
and  other  appliances  for  use  in  municipal  work  was  heM. 
and  the  members    displayed  a  keen    interest    in    the    various 


The    Radio=Telephone    Fire    "  Hazard." — The    Canadian 

Dominion  Fire  Commissioner  informs  the  Electrical  Xetrs 
that  new  fire  risks  have  been  introduced  consequent  upon 
the  grow-th  of  wireless  telephony  among  amtiteurs.  Fires 
are  caused  by  lightning,  and  by  the  u.se  of  lighting  circuits 
in  connection  with  the  system.  Accordingly,  a  set  of  niles 
has  been  drawn  up  to  guard  against  the  fire  "  hazard." 
Among  these  regulations  is  one  forbidding  the  erection  of 
antenn*  over  any  other  circuits  operating  at  600  V  or 
above,  l.eading-in  wires  must  be  of  a  non-corrosive  luetal. 
and  in  no  case  smaller  than  No.  11  B.  and  S.  gauge;  these 
wires  must  not  come  within  four  inches  of  electric  light  or 
power  w-ires  unless  .separated  by  adequate  insulation.  Each 
leading-iu  wire  must  be  provided  with  a  protective  device, 
which  will  operate  at  500  V  or  less.  Details  as  to  earthing 
and  earthing  wires  follow  the  usual  lines.  Wires  in.side 
buildings  must  not  be  placed  within  two  inches  of  lighting 
or  power  wires  unless  separated  by  insulation,  such  as  porce- 
lain tubing.  The  Conimittee  wdiich  drew  up  the  regulations 
expressed  the  opinion  that  there  was  no  danger  of  fire  in 
installations  employing  indoor  antennae. 

New  German  Cable  Ship. — .According  to  the  Taffflklir 
liunilichaii,  the  trial  trip  of  the  new  German  cable  steamer 
Nonlcnira  took  place  on  .\ugust  17th  at  Wilhelnishaven. 
The  vessel's  displacement  is  about  -2,000  tons,  her  .speed 
10  knots,  and  .she  is  capable  of  carrying  1.100  tons 
of  cable.  In  addition  to  wireless,  the  Koriicncu  is  also  fitted 
with  .submarine  signal  apparatus.  The  new  vessel  seplaces  the 
cable  steamer  Gm»d  Diih-c  nf  Ohhtihtirn.  which  was  sur- 
rendered  tr>  the   .Mlies. — Renter. 
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ELECTRIC    LOCOMOTIVES. 


By  Sir  V.  L.  RAVEN,   KB.E. 


Abatract  oj  paper  read  ai  the   Institution   ov    Mkchanical  Enginp.rrs'    Summer    MeeTIK'CJ    al    Parig  and   Liii/e. 


The  paper  does  not  discuss  the  many  points  of  mechanical 
and  electrical  design  of  electric  locomotives,  but  deals  rather 
with  the  more  general  questions  of  the  requirements  which 
any  locomotive  must  be  designed  for;  the  various  designs 
which  have  been  worked  out  to  meet  these  requirements  m 
the  various  countries,  and  the  advantages  and  disadvantages 
of  the  various  designs  which  have  been  completed. 

There  are  broadly  three  classes  into  which  locomotives  oa 
most  railways  may  be  divided,  namely  :  — 

Shunting  Locomotives. — For  locomotives  of  this  class  a 
maximum  speed  of  25  miles  per  hour  will  be  ample.  They 
should,  however,  be  suitable  for  moving  the  heaviest  trams 
in  use.  On  British  railways  it  is  not  possible  to  go  much 
higher  than  30,000  lb.  drawbar  pull  and  an  adhesive  weight 
of  from  60  to  65  tons  should  be  sufficieut.  Compared  with 
steam  locomotives  usually  employed  in  goods  yards  this  is  a 
substantial  increase.  The  design  should  be  as  simple  aa 
possible  and,  if  practicable,  the  whole  weight  of  the  loco- 
motive should  be  on  the  driving  wheels.  For  anything  in 
the  neighbourhood  of  60  tons  it  is  necessary  to  divide  the 
weight  between  four  axles,  in  order  not  to  exceed  the  per- 
missible axle  loading. 

The  simplest  arrangement  is  undoubtedly  the  double  bogie 
design,  each  bogie  carrying  a  pair  of  geared  motors.  This 
construction  is  cheap,  and  the  maintenance  easy,  due  to  the 
facility  with  which  a  bogie  can  be  removed  for  overhaul  or 
repair  of  the  motors  and  a  spare  bogie  substituted.  The 
author  sees  no  reason  why  this  general  design  should  not  be 
regarded  as  standard  for  this  class  of  locomotive. 

The  Xorth-Eastem  Railway  has  had  in  use  on  the  Quayside 
line  at  Newcastle  for  seventeen  years  two  shunting  loco- 
motives which  have  given  extraordinarily  good  results.  Eaeh 
is  capable  of  hauling  S35  tons  on  the  level  at  14  m.p.h.,  and 
of  starting  up  a  gradient  of  .1  in  25  with  a  trailing  load  of 
166  tons,  and  of  hauling  this  load  up  the  same  gradient  at 
9.5  m.p.h.  They  have  only  been  in  the  shops  three  times  for 
thorough  overhaul.  Their  daily  service  occupies  about 
eighteen  hours,  and,  if  required,  they  could  do  more.  For  the 
whole  of  the  year  1921  the  average  cost  per  engine  for  re- 
pairs, inspection,  preparing,  cleaning,  &c.,  was  d£103.  This 
figure  is  rather  high,  as  it  included  some  special  repairs  to 
one  of  the  locomotives  which  would  not  be  required  in  an 
ordinary  year.  The  corresponding  figure  for  steam  loco- 
motives doing  the  same  class  of  work  for  the  year  1921  would 
be  about  ^610. 

Freight  or  Goods  Locomotives. — On  British  railways  it  is 
useless  to  design  a  locomotive  for  more  than  about  30,000  lb. 
tractive  effort.  One  of  the  great  advantages  of  electrification 
on  a  railway  is  the  possibility  it  affords  of  speeding  up  the 
slow-moving  trathc.  When  a  line  reaches  the  point  of  con- 
gestion the  capacity  can  be  increased  by  quadrupling  or  by 
electrification.  The  former  is  a  very  costly  matter,  and 
even  if  the  congestion  is  relieved  in  this  way  the  many 
advantages  obtainable  by  electrification  are  not  secured.  It 
is  important,  therefore,  that  the  speed  of  goods  trains  should 
be  raised  a.s  much  as  is  practicable.  On  the  British  railways, 
due  to  the  ab.«ence  of  power-brakes  on  the  wagons,  the  speed 
on  the  level  must  not  exceed  about  35  miles  per  hour,  and 
must  be  less  than  this  oij  falling  gradients,  in  order  that  the 
train  may  be  sufficiently  under  control  to  .stop  when  required 
by  signal.  The  only  practicable  way,  therefore,  to  effect  any 
substantial  increase  in  the  average  speed  is  to  increa.se  the 
speed  up  the  gradients.  This  can  easily  be  done  by  provid- 
ing a  sufficiently  powerful  locomotive  and  designing  it  for 
the  speed  required. 

The  author  considers  that  the  standard  freight  locomotive 
should  be  capable  of  taking  a  normal  train  up  the  ruhng 
gradient  on  any  ordinary  line  in  Great  Britain  at  about  25 
miles  per  hour.  This  should  enable  an  average  speed  of 
30  mile.s  per  hour  to  be  maintained,  which  approximates  to 
the  speed  of  the  local  passenger  trains.  All  trains,  except 
the  few  pas.=enger  expresses,  would  then  travel  at  approxi- 
mately the  same  speed,  and  the  trafiic  delays  would  thereby 
be  cut  down  to  the  minimum.  The  Nnrth-Risfern  Railway 
in  1914  built  ten  freight  engines  for  working  the  mineral 
traffic  on  the  Shildon-Newport  branch  line.  Five  electric 
engines  are  capable  of  doing  the  work  formerly  done  by 
thirteen  steam  engine.^.  In  19-20,  which  may  be  con.^iderod  a 
fairly  normal  year,  the  total  cost  for  repairs,  inspection,  pre- 
paration, cleaning.  &<■..  came  to  ]Jd.  per  engine  mile,  of 
which  repairs  amounted  to  a  little  more  than  Id.  and  shed 
charges  a  little  less  than  }d.  ("orresponding  figures  for  the 
same  year  for  steam  engines  doing  similar  work  are  about 
lljd.  per  engine-mile  total,  of  which  the  repairs  alone  would 
cost  about  fid.,  and  the  .ihed  charges  about  3id.  The  author 
estimates  that  at  the  present  time  the  corresponding  figures 
for  repairs,  shed  charges.  Ae.,  would  be  about  30  per  cent, 
lower. 

Many  different  designs  of  electric  freight  locomotives  have 
been  worked  out  on  the  Continent  and  in  the  U.S.A.,  but  it 


is  not  possible  to  refer  to  all  of  them.  There  seem  to  be  no 
signs,  however,  that  any  standard  design  of  electric  freight 
engine  is  being  evolved  as  representing  the  general  consensus 
of   opinion  of    Continental  engineers. 

In  comparing  these  various  designs,  the  first  point  to  be 
considered  is  whether  the  motors  drive  directly  or  through 
gearing.  The  cost  of  the  motors  alone  is  something  like  30 
to  40  per  cent,  of  the  total  cost  of  the  locomotive.  Any  de- 
sign, therefore,  which  leads  to  an  unnecessarily  large  and 
costly  motor  is  at  a  disadvantage.  In  the  author's  opinion 
the  employment  of  gearing,  which  is  now  highly  efficient 
and  has  a  long  life,  is  an  es.sential  feature  of  a  satisfactory 
design.  The  use  of  cranks  and  side-rods  lor  a  freight  loco- 
motive is  not  a  necessity,  either  for  British  railways  where 
comparatively  light  trains  have  to  be  hauled,  or  in  other 
countries,  where  the  stronger  drawgear  makes  it  possible  to 
deal  with  much   heavier  trains. 

The  importance  of  keeping  down  the  dead  weight  has 
been  overestimated.  The  track  has  to  withstand  the  shocks 
due  to  the  passage  of  the  whole  train,  not  only  of  the  loco- 
motive, and  it  is  difficult  to  believe  that  a  little  extra  dead 
weight  on  the  four  axles  of  the  locomotive  alone  will  make 
any  appreciable  difference  to  the  weap  and  tear  of  the  track. 

As  to  the  advantage  obtainaole  by  the  use  of  one  or  two 
large  motors,  instead  of  two  or  four  smaller  motors,  while  it 
is  quite  true  that,  other  things  being  equal,  the  cost  per 
horse-power  fall.?  as  the  size  increases,  the  difference  m. 
favour  of  the  larger  motor  is  more  than  offset  by  the  extra 
cost  of  the  mechanical  parts.  Quite  apart  from  the  increase 
in  first  cost  of  the  locomotive  arising  from  the  introduction 
of  cranks,  jack-shafts,  Scotch  yokes  and  coupling-rods,  the 
maintenance  cost  is  of  great  importance.  The  author  is 
definitely  of  opinion  that  for  the  conditions  which  apply  to 
British  railways,  the  nio.st  suitable  and  satisfactory  arrange- 
ment for  an  electric  freight  locomotive  is  the  double  bogie 
design  with  two  four-wheel  bogies  articulated  together,  each 
bogie  containing  two  motors  geared  to  the  two  axles  without 
any  form  of  coupling-rod  transmission. 

Passenger  Locomotives. — While  it  may  be  possible  to  go 
some  way  in  the  direction  of  standardising  the  design  of 
locomotives  intended  for  freight-work,  it  is  hardly  possible 
to  arrive  at  any  definite  conclusion  with  regard  to  the  best 
design  of  locomotive  for  all  sorts  of  passenger  traffic.  In  the 
first  place  the  weights  of  trains  vary  considerably,  as  also 
do  the  speed  and  the  nature  of  the  line,  the  gradients,  ic. 
Secondly,  when  running  at  higli  speeds,  such  as  those  fre- 
quently attained  on  British  railways,  a  locomotive  of  unsuit- 
able design  may  start  "  nosing,"  and  the  oscillations  may 
reach  such  a  degree  as  to  injure  the  track  or  the  locomotive. 
There  is  yet  nn  complete  understanding  as  to  the  origin  of 
the  trouble,  or  agreement  as  to  the  best  way  of  guarding 
against   it. 

Regarding  the  requirements  for  a  .standard  passenger  loco- 
motive for  the  British  railways :  (1)  Is  it  necessary  that 
there  should  be  more  than  one  class  of  locomotive  for  all 
kinds  of  passenger  traffic?  (2)  If  one  class  is  sufficient,  for 
what  tractive  effort  and  .speed  should  the  locomotive  be  de- 
signed, and  can  it  be  economically  u.^ed  for  goods  traffic  wnen 
necessary? 

The  answer  is  to  use  the  same  engine  for  ail  expresses  and 
fast  trains  running  considerable  distances  without  stopping, 
including  all  pa.ssenger  trains  which  run  beyond  the  limits 
of  any  electrified  section,  and  to  equip  a  sufficient  number 
of  trains  as  multiple  unit  trains  without  locomotives  for  th3 
local  pas.senger  service.  If  this  is  done,  the  advantages  of 
electrification  can  be  obtained  for  both  cla.sses  of  pas.?enger 
traffic    economically    and   conveniently.  , 

As  a  reply  to  the  second  question,  some  particulars  may 
be  given  of  the  capacity  of  the  geared  4 — 6 — 4  passenger  loco- 
motive with  twin  motors  and  quills  which  has  just  been 
completed  by  the  North-Eastern  Railway  for  experimental 
purposes.'  The  condition.?  specified  for  the  electrical  equip- 
ment are  as  follows  :  — 

1.  The  adhesion  weight  of  the  locomotive  shall  be  not  less 
than  17  tons  per  driving  axle,  and  the  complete  electrical 
equipment  shall  be  such  that  the  motors  can  exert  sufficient 
torque  to  skid  the  wheels  without  injury  to  themselves  or  to 
any  part  of  the  equipment. 

2.  The  motors  shall  be  able  to  exert  a  total  average  trac- 
tive effort  of  16,000  lb.  at  the  tread  of  the  driving-wheels 
when  starting  under  normal   conditions  on  level  track. 

3.  The  capacity  of  the  complete  equipment  shall  be 
sufficient  to  enable  the  locomotive  when  coupled  to  a  train 
weighing  4.50  tons  to  start  from  rest  on  a  rising  gradient  of 
1  in  78  and  accelerate  up  to  the  first  economical  running 
speed  without  injury  to  any   part  of  the  equipment. 

4.  The  speed   of  the  motors  and   gearing   shall  not  exceed 
the  limits  of  safety  when  the  locomotive  is  traveUing  at  90  . 
miles  per  hour. 

•Elec.  Rev.,  December  .30th,  1921,  and  January  6th,  1922. 
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6.  The  locomotive  shall  be  capable  of  hauling  ft  train  of 
fourteen  main-line  coaches,  weighing,  with  load,  450  tons, 
at  not  less  than  65  miles  per  hour  on   straight  level  track. 

The  electrical  equipment  consists  of  three  pairs  of  motorn, 
each  havipg  a  capacity  of  300  h.p.,  sf<  that  the  total  capacity 
of  the  loconudtive  (one  hour  rating})  is  l.OT)  h.p..  measured 
at  the  tread  of  the  wheels.  The  use  ol  three  pairs  of  motors 
enable.^  a  wide  range  of  speed  to  be  obtained  by  yrouping  the 
six  motors — (1)  all  in  .series;  (2)  throe  in  s<'ries,  two  in 
parallel;  (3)  two  in  series,  three  it)  paral'cl.  With  each 
grouping  provision  is  made  in  the  control  equipment  for 
regulating  the  speed  by  reducing  the  excitation  of  the  motor 
fields.  Thus  there  are  for  each  grouping  four  different  de- 
grees of  excitation,  namely  :  full  field,  IS,  31  and  40  jier  cent, 
reductions.  With  this  arrangement  twelve  different  speeds 
are  available  for  any  particular  value  of  the  tractive  effort. 
The  performance  curve.^,  showing  the  relation  lietween  speed 


Tractivr  Efi'out— Spkki)  CrnvFis. 


and  tractive  elVort,  as  determined  by  workshop  tests,  are 
given  in  tig.  1.  The  maximum  tractive  effort  corresponding 
to  a  speed  of  65  miles  per  hour  is  8.400  lb.  or  3J  tons.  The 
tractive  resistance  of  the  locomotive  alone  at  this  speed,  in- 
cluding that  due  to  windage,  should  not  be  more  than  about 
1,600  lb.  The  drawbar  pull  wood  therefore  be  about 
6,800  lb.,  equivalent  to  about  15  lb.  per  ton  for  a  450-ton 
train.  Thi.^  should  be  ample  to  maintain  a  speed  of  65  miles 
per  hour  on  the  level  under  anv  ordinary  conditions  of 
weather.  A  tractive  effort  of  from"  8,000  to  10,000  lb.  can  be 
obtained  at  a  .speed  of  from  31  to  34  miles  per  hour.  Allow- 
ing, say,  900  lb.  for  the  tractive  resistance  of  the  locomotive 
alone,  the  drawbar  pull  available  at  a  speed  suitable  for 
goods  train  working  is  about  7,000  or  9,000  lb.  This  should 
b«  quite  sufficient  for  a  train  of  600  tons.  The  speed  of  such 
a  train  up  a  1  in  100  gradient  would  be  about  24  miles  per 
hour,   which  corresponds  closely   to  the  conditions  of  opera- 
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tion  already  advocated  iu  connection  with  the  design  of  a 
Btudard  freight  locomotive.  A  goods  train  of  600  tons  is  a 
MBBonable  load  for  a  return  trip  of  a  passenger  engine  on  a 
nction  in  which  the  ruling  gradient  is  about  I  in  100.  It 
would  be  hardly  worth  while,  from  a  traffic  point  of  view, 
to  occupy  the  line  with  a  smaller  train  than  thi.?,  at  all 
Bvents  if  the  line  was  working  anywhere  near  its  full  capacity. 
•nd  it  would  be  better  to  let  the  passenger  locomotive  lie 
over  until  required  to  work  a  return  trip  with  a  passenger 
train. 


A  small  boiler  provides  steam  to  heat  the  passenger 
coaches  and,  so  far  as  is  known,  it  is  the  first  electric  boiler 
used  for  this  purpose  in  which  the  heating  elements  are 
designed  for  d.e.  at  1,300  volts.  To  provide  the  boiler  with 
electricity  at  a  lower  pressure  would  have  required  a 
motor  generator  of  :WO-kW  capacity.  The  boiler  is  of  the 
tire-tube  type,  each  tube  containing  a  heating  element,  con 
liisting  of  a  tube  of  quartz  in  the  interior  of  which  there  is 
a  spiral  of  high-resi.stance  wire.  The  boiler  contains  in  all 
144  elements,  and  switchgear  is  provided,  so  that  the  number 
of  elements  in  circuit  can  be  varied  as  required. 

Three  types  of  locomotives  may  be  mentioned  :  {a)  geared 
with  twin  motors  and  quills  (American  and  North-Eastem 
Railways);  (6)  gearless,  with  the  motor  armatures  built  on 
the  driving  axles  (American);  (c)  gearle.ss,  with  transmission 
by  connecting  rods  (American,  Prus.sian,  French,  Italian, 
Swi.ss,  and  other  railways).  To  compare  the  performance 
curve.s  the  author  has  combined  in  one  diagram,  fig.  2.  the 
curves  of  tractive  effort  against  .speed  for  the  maximum  con- 
dition of  output  for  the  locomotives  described  in  his  paper, 
and  the  compari.son  shows  that  the  engines  differ  considerably 
in  theii-  capabilities  in  respect  of  both  the  load  to  be  hauled 
and  the  .speed  at   which   the  trains   will  travel. 

A  comparison  of  the  curves  shows  that  tlie  North-Easterii 
Railway  locomotive  is  well  adapted  to  deal  with  the  load.; 
for  which  it  is  intended,  and  at  the  speeds  at  which  it  is 
desired  to  run.  w^ithout  being  heavier  or  more  powerful  than 
is  necessary  for  this  duty. 

While  it  is  clear,  therefore,  that  all  these  locomotives  are 
not  equa'ly  well  suited  to  meet  the  requirements  of  express 
pas.aenger  traffic  on  the  Biitish  railXvays.  it  does  not  follow- 
that  a  suitable  locomotive  cannot  be  designed  embodym 
any  one  of  the  systems  of  (h'ive  peculiar  to  the  three  general 
types  mentioned  above. 

So  far  as  the  .system  of  driving  is  concerned,  any  one  of  the 
three  general  schemes  referred  to  above  can  be  selected,  in 
the  author's  opinion,  however,  the  'choice  at  present  lies 
between  the  first  two  types,  namely,  the  quil'.-drive  and  the 
gearless  locomotive,  and  further  experience  is  necessary 
before  any  decisive  opinion  can  he  expressed  as  to  which  of 
the.se  two  types  is  to  be  preferred. 

The  question  as  to  the  mo.st  satisfactory  mechanical 
arrangement  of  an  express  passenger  In  omotive  for  the 
British  railways  must  be  considered  with  regard  to  the  possi- 
bility of  oscillations  or  nosing  of  the  locomotive  when  running 
at  high  speeds.  Experience  in  the  United  States,  we  are 
assured,  has  proved  that  an  electric  locomotive  cannot  be 
expected  to  travel  satisfactorily  at  such  speeds  as  we  are 
considering,  say.  from  70  to  75  miles  per  hour,  if  the  wheel 
arrangement  is  symmetrical.  For  example,  a  4 — 6 — 2  loco- 
motive might,  perhaps,  be  satisfactory,  w-hereas  a  4 — 6—4 
locomotive  would  be  unsatisfactory.  This  is  an  important 
point  if  one  bears  in  mind  that  one  of  the  advantages  of  elec- 
tric working  i.5  that  there  is  no  necessity  for  turning  the 
locomotive  at  the  end  of  each  journey.  This  is  only  possible 
if  the  locomotive  can  run  equally  well  in  both  directions. 
For  such  speeds  as  we  are  considering  it  is  desirable  that  in 
whichever  direction  the  locomotive  runs  there  should  be  a 
bogie  leading.  Engineers  in  the  United  States  recommend 
one  or  other  of  the  various  designs  which  are  based  on  the 
articulation  of  two  locomotives  back  to  back,  with  the  idea 
that  while  the  locomotive,  considered  as  a  whole,  is  sym- 
metrical, each  part  of  the  locomotive  is  unsymmetrical,  and 
that  therefore  each  part  will  run  satisfactorily  without  setting 
up  violent  oscillations  of  the  locomotive  as  a   whole. 

It  is  difficult  to  find  any  satisfactory  explanation  of  the 
difficulties  which  have  been  experienced  in  the  United  State.* 
in  this  direction,  especially  in  view  of  the  fact  that  there  are 
on  the  British  and  Continental  railways  already  a  fair 
number  of  symmetrical  locomotives  which  are  capable  of 
running  at  high  speeds.  There  must  be  some  cause  which 
gives  rise  to  violent  osci  lations  on  symmetrical  electric  loco- 
motives when  running  in  the  United  States  which  are 
absent  when  symmetrical  steam  locomotives  are  run  in 
Europe.  It  appears  to  the  author  that  the  oscillations  can 
only  arise  from  the  fact  that  there  is  a  periodic  disturbance 
tending  to  set  up  horizontal  oscillations,  the  frequency  of 
this  disturbance  being  the  same  as  the  natural  frequency  of 
the  locomotive  in  o.scillating  in  a  horizontal  plane.  .\s  soon 
as  these  two  frequencies  coincide  the  oscillations  tend  to  in- 
crease until  they  become  dangerous.  This  natural  frequency 
of  the  locomotive,  how'ever,  while  it  may  possibly  be  slightly 
changed  by  an  .unsymmetrical  distribution  of  the  masses  on 
the  locomotive  super.structuro,  cannot  certainly  be  elimi- 
nated, so  that  any  such  distribution  might  possibly  affect 
the  speed  at  which  the.se  violent  oscillations  occur  without 
in  any  way  eliminating  the  tendency  to  oscillate. 

There  is  no  doubt  a  good  deal  yet  to  be  learned  about  the 
behaviour  of  electric  locomotives  of  a  symmetrical  arrange- 
ment when  running  at  high  speeds,  bnt  the  author  suggest-s 
that  one  cause  of  the  trouble  experienced  in  the  United  States 
and  from  which  the  European  railways  seem  to  be  free,  is 
that  on  practically  all  the  railways  in  the  United  States  the 
rail  joints  are  staggered,  whereas  on  the  British  and  French 
railways  the  rail-joints  are  opposite  to  each  other.  Tt  is 
hoped  that  after  extended  trials  of  the  4 — li — 4  locomotive  on 
the  Xorth-Eastern  Railwav  the  author  will  be  in  a  position  to 
express  a  more  definite  opinion. 
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A    Cotirie    m   Electrical    Eogineering.      Vol     H.  ^»ernafmg 

Currents.      Bv  Chestbr    L.    Dawes,    S.B.,    M.A.I.L.E., 

Assistant   Prolessor   of    Electrical     Engineering     m     the 

Harvard   Engineering   School        Pp.    xiv  +  o-20.    figs.   400. 

London  and   -New    lork :    The  McGraw-Hill     Book     Go. 

Price  ils.  net. 

T}u  Principles  of  Alterxating  Currents.    By  R.  R.  Lawkenck, 

M  ■V  I  E  E      \ssociate  Professor  of  Electrical  Eiigmeenng 

in  the  Massachusetts  Institute  of  Technology.     Pp.  siv  + 

43-2;  hgs.  I'il.     London  and  New  York  :  The  McGraw-Hill 

Book  Co.    Price  'iOs.  net. 

The  fir'?t  of   these   books,   one   of   several   on   very  similar 

lines   which  have  emanated    from    America    since    the    war 

period    is  concerned,  for  the  most  part,  with  a  study  of  the 

laws   governing   the   flow   of  alternating   currents  in  circuits 

and  the  apphcatiou  of  these  laws  to  electrical  machines. 

In  his  preface  the  author  describes  the  work  as  bemg  ot 
an  elementary  character,  but  this  t«rm  hardly  does  justice 
t(i  the  contents  of  the  book,  which,  while  not  attemptmg  to 
deal  complet«lv  with  the  theory  of  machines,  certainly  goes 
beyond  what  is    usually    considered    to    be    an    elementary 

""we  may  say  at  once  that  the  book  is  distinctly  above  the 
average  as  regards  the  quality  of  the  explanations  given  ot 
alternating  current  phenomena,  and.  for  a  farst  edition,  is 
remarkablv  free  from  errors  of  any  kind. 

Following  a  good  preliminary  statement  as  to  the  spheri 
and  advantages  of  alternating  currents,  the  earUer  chapters, 
dealinc  -nith  the  flow  of  currents,  are  well  written,  and  the 
treatment  of  the  vector  addition  of  pressures  or  currents  is 
particularlv  good,  a  svstem  of  lettering  bemg  used  (the 
double  subscript  svstem)  with  a  view  to  preventing  tlae  pos- 
sibility of  vectors  being  accidentally  reversed  when  additions 
are  bein"  made.  The  application  of  this  method  is  likely  to 
be  particularly  useful  when  dealing  with  the  interconnection 
of  polyphase  systems,  oftentimes  a  serious  source  of  trouble 
with  students.  ,  ,    .,       -   j     *• 

Alternators,  transformers,  and  motors  (of  the  induction, 
svnchronous.  and  commutator  tj'pes)  are  considered  m  turn, 
particular  attention  being  paid  to  both  the  tune  and  space 
relations  of  the  quantities  concerned.  In  the  chapter  on  con- 
verting plant  an  account  is  given  ot  several  forms  of  rec- 
tifiers, but  chief  attention  is  directed  to  the  rotary  converter, 
which  is  described  in  an  efficient  manner.  There  is  no 
account  of  tht  motor  converter,  a  machine  which  surely 
merits   inclusion.  . 

Chapter  XII.  is  concerned  with  a  concise  description  ot 
the  appliances  used  in  connection  with  the  transmission  line, 
and  would  be  improved  if  some  account  of  protective  relays 
for  use  with  oil  break  switches  was  included;  the  oxide  type 
of  lightning  arrester  is  also  worthy  of  mention.  The  final 
chapter  deals  with  illumination  and  photometry.  It  seems 
to  have  no  direct  relationship  to  the  other  matter  in  the 
book,  and  would  probably  be  better  omitted  in  a  book  pri- 
marily concerned  with   alternating  current  machines. 

Minor  criticisms  may  perhaps  be  made  against  the  use  of 
the  term  "  ohm  "  in  connection  with  the  unit  of  reactance  (it 
would  be  better  to  employ  the  more  usual  term  "  apparent 
ohm  ")  and  al.so  again.st  the  tendency,  which  seems  very  usual 
in  books  of  American  origin,  to  refer  to  a  lamp  having  a 
tungsten  filament  as  a  "  Mazda  "  lamp. 

The  printers  and  publishers  are  to  be  congratulated  on  the 
general  get-up  of  the  book,  which  can  be  recommended  to 
students  as  one  from  which  sound  and  accurate  ideas  will  l)e 
obtained. 

The  matter  in  the  second  of  the  books  mentioned  above  is 
practically  solely  concerned  with  the  problems  arising  from 
the  flow  "of  alternating  currents  in  circuits,  references  to 
machines  being  of  an  incidental  nature. 

The  mode  of  treatment  adopted  is  mathematical,  consider- 
able use  being  made  of  the  method  of  complex  quantitie-s. 
though  other  methods  are  used  when  desirable,  and  it  is  re- 
markal)le  for  the  completeness  of  detail  with  which  the 
luaiority  of  the  problems  are  examined.  A  fair  knowledge  of 
the  ralculuh  is  necessary  in  order  that  certain  parts  of  the  work 
roay  be  followed  in  a  satisfactory  manner,  but  no  preliminary 
knowledge  of  complex  quantities  is  assumed,  the  u.se  of  these 
being  described  in  the  first  chapter. 

The  more  orthodox  contents  of  the  book  include  studies  of 
the  effects  of  capacity  and  inductance  in  circuits,  power  in 
single  and  polyphase  circuits,  and  transmission  line  phe- 
nomena. In  aiidition  there  are  a  number  fif  chapters  deal- 
ing with  matters  of  exceptional  interest,  but  which  are  less 
commonly  considered  in  text  books.  Under  this  category 
rorne  the  elTects  of  harmonics  in  single  and  polypha.se  cir- 
cuits (a  subject  whose  treatment  rtay  be  particularly  well 
crimmended),  the  application  of  Kirchoff's  laws  to  alternating 
current  circuits  and  the  transposition  of  power  lines  and 
telephone  lines  with  a  view  to  the  prevention  of  induction 
effects  in  the  latter. 

When  each  matter  is  discussed  in  such  detail  it  is  not  easy 
to  criticise,  but,  in  future  .additions,  we  suggest  that  t''" 
skin  effect  in  conductors  might  he  treated  at  greater  length, 
and,  when  comparing  the  amounts  of  copper  used  in  different 


systems  of  transmission,  attention  should  be  paid  to  the 
tiiree-phase  four-wire  system  as  compared  witli  the  three- 
phase  three-wire  system  using  an  equal  pressure  on  the 
lamps. 

'iiie  work  is  perhaps  likely  to  prove  too  mathematical  for 
many  practical  engineers,  but  students  taking  day  courses 
will  lind  in  it  abundant  material  of  interest  and  importance 
whether  their  interests  lie  in  the  direction  of  Ight  or  heavy 
engineering.  It  should  also  be  of  great  use  to  teachers,  and 
is  very  suitable  for  inclusion  in  the  libraries  of  technical 
colleges. 


The  All-Electric  Age.  By  Adam  Gowans  White,  B.Sc. 
Pp.  xiii-1-24'2,  50  illustrations.  London:  Constable  &  Co., 
Ltd.     Price  7s.  6d.  net. 

"  The  All-Electric  Age  "  is  not  a  dry  technical  work,  but 
a  w-ell-written  and  most  interesting  description  of  the  changes 
which  electricity  has  produced  and  will  produce  in  social,  in- 
dustrial and  domestic  conditions.  As  its  author  claims,  "  elec- 
tricity is  dealt  with  as  a  factor  in  civilisation,  not  as  a  science 
or  branch  of  engineering."  The  period  covered  is  some  sixty 
years,  that  is,  from  the  days  of  Michael  Faraday's  great  scien- 
tific di.scoveries  down  to  tne  present  time,  when  tlie  wonder- 
ful developments  have  created  an  industry  which,  in  Great 
Britain  alone,  represents  a  capital  of  close  on  ±'500,000,000  and 
"  profoundly  affects  the  fives  of  millions  of  people  "  in  all 
parts  of  the  world.  A  vision  is  also  given  of  what  we  are  to  • 
expect  in  the  future. 

In  chapter  I,  The  Birth  of  Electricity,  commenting  on  the 
progress  already  made,  the  authoi:  say^  that  "  the  W'onders  of 
the  last  forty  years  are  only  a  prelude  to  the  wonders  to 
come  ";  that  every  discovery  and  improvement  has  opened  up 
new  possibilities  of  service  to  industry,  security,  or  healtli, 
and  no  one  anticipates  the  day  when  the  progress  will  be 
arrested.  The  probable  reason  for  the  belief  in  the  infinite 
possibilities  of  electricity  is  sugested  in  the  following  words  :  — 
"  When  w'e  analyse  'matter  '  and  '  energy  we  find 
electricity.  The  atom — once  regarded  as  an  iuiUvisable  grain 
of  solid  substance — is  now  conceived  as  a  complex  system  of 
revolving  electrons  or  infinitesunal  charges  of  electricity.  In 
radium  we  have  an  example  of  the  system  breaking  up  and 
throw  ing  off  its  charges  cf  electricity  in  the  process.  The 
special  properties  of  the  different  elements  are  regarded  a« 
the  outcome  of  various  numbers  and  arrangements  of  electrons. 
Thus  the  ultimate  '  stuff  '  of  the  universe  is  nothing  el^' 
than  electricity;  and  in  the  last  resource  all  science  is  the  study 
of  electricity."  ,        _  . 

Chapter  11  treats  of  electricity  itself,  and  of  how  it  is  made 
and  how  applied.  After  giving  an  amusing  apology  for  declin- 
ing to  describe  what  electricity  is,  and  speaking  of  its 
mysterious  nature,  its  invisibility  and  intangibility,  the  author 
truly  points  out  that  the  electrical  engineer  knows  well  what 
electricity  can  do.  He  can  control  it  with  certainty  and 
measure  its  quantity,  its  pressure,  and  its  energy  with  the 
greatest  possible  degree  of  accuracy,  and  even  makes  use  ol 
electrical  instruments  to  measure  any  eff'ect  with  precision. 
"  Thus  the  thing  which  in  itself  seems  most  elusive  to  our 
senses  is  the  most  reliable  guide  to  what  is  going  on  among 
the  solids,  hquids,  and  gases  that  we  can  see  or  w'eigh  or 
analyse."  This  interestmg  chapter  pleasantly  imparts  niuch 
general  knowledge  of  electricity  and  electrical  machines  to 
the  reader. 

The  scope  and  completeness  of  "  The  .'Ml-Electric  Age  "  is 
.shown  by  the  titles  of  Chapters  III  to  XIII  :  III— Pione<-r 
Days  in  Electric  Light  and  Traction;  IV— Electric  Ti-action  on 
Roads;  V— Industrial  Uses  of  Electricity;  VI— Tlae  Growth 
of  Central  Power  Stations;  VH- The  Coming  of  the  Super- 
Station;  VIII— Modern  Electric  Lighting;  IX— Electric 
Heating ;  X — Electric  Cooking ;  XI — The  Labour-Sa\ing  Home  ; 
XII — Electricity  and  Health ;  XIII — Electricity  in  Communica- 
tion. In  these  chapters  is  given  in  language  which  all  can 
understand,  the  history  of  electricity  and  a  good  idea  of  many 
electrical  instruments  and  machines,  from  the  simple  battery 
invented  by  Volta  to  the  great  creations  now  to  be  found  in 
the  modern  s-uper-station,  forming  an  absorbing  story  of  tho 
wonderful  growth  of  electricity,  of  what  it  is  doing,  of  how 
it  is  doing  it,  and  what  it  is  likely  to  do  in  the  future  in 
brightening  the  home,  in  lessoning  labour,  in  increasing  indus- 
trial output,  in  facilitating  transport,  in  bettering  intercour.se, 
and  in  promoting  the  health  of  mankind. 

In  the  concluding  chapter  (XIV).  which  deals  with  the 
future,  it  is  said  that  among  the  visions  of  the  various  un- 
satisfying mechanical  Utopias  which  men  have  conjured  up 
electricity  plays  a  large  part  in  reduc'ing  work  to  the  pressing 
of  a  button  to  summon  aid  as  versatile  and  efficient  as  the 
genii  of  the  Arabian  Nights.  But  it  is  pointed  out  that  the 
all-eli'i'tric  age.  or  the  Utopia  of  the  electrical  engineer.  "  is 
a  dilTcrent  affair,"  for,  "  it  contains  nothing  extravagant, 
nothing  that  demands  a  new  kind  of  human  being  in  order  to 
be  enjoyable  or  even  tolerable.  Neither  is  it  a  kind  of  Futurist 
sketch;  it  is  a  glimpse  of  the  actual—that  is.  advanced  i'x:uii- 
pies  of  electrical  application."  Kotwith-standing.  the  picture 
painted  of  country  life — the  new  "  hack  to  the  land  "-the  home, 
the  factory,  and  the  city  of  the  future,  which  electricity  could, 
and  probably  will,  bring  about,  appears  as  a  page  from  a 
pleasant  romance. 
"  The    All-Electric   Age  "   is  well   printed   on    good   paper 
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The  text  is  illustrated  by  some  fifty  half-toue  and  line  blocks, 
jmd  there  is  a  fjcneral  index  at  the  end  of  the  book. 

In  conclusion,  though  the  work  Ls  neither  a  text  book  nor  a 
work  of  fiction,  it  is  as  instructive  as  the  former  and  as  in- 
tere.?ting  as  the  latter,  and  should  have  a  larpe  sale. — C.H.C. 


Electricity  in  the  Service  of  Man.    Vol.  II,   Section  2,  Tech- 
nology   of   Electricity.       By    E.    Mullinedx    Walmslev, 
D.Sc.    Pp.  ix-t-2,-214;  illustrated.    London:  Cassell  &  Co., 
Ltd.    Price  15s.  net. 
The  present  volume   deals  with  Electric  Traction,  Electric 
Lighting,   Electrochemistry,   Electrothermics,  and   Measuiing 
Instruments.       The    work  follows   tho   general   lines   of   ih& 
eai-iier  edition,   but  it  ha^  been    completely  modernised   and 
lirought  up  to  date.      It  is  remarkable  for  the  clear  and  simple 
language  of  the  text  and  for  the  very  large  number  of  excellent 
illustrations  which  are  rendered  more  valuable  by  the  addition 
of  dimensions  to  many  of  the  drawing.^.        This  is  a  feature 
which  is  not  as  common  as  it  might  be  in  electrica,l  text-books, 
probably  because  it  is  so  much  easier  to  insert  a  block  from  a 
manufacturer's  catalogue. 

This  volume  is  mainly  concerned  with  the  descrip- 
tions of  the  actual  apparatus  used  in  the  branches 
of  electrical  engineering  outUned  above,  the  funda- 
mental theory  underlying  the  design  being  dealt  with 
elsewhere.  Most  of  the  examples  are  well  chosen, 
and  the  amount  of  space  devoted  to  each  is  in  proportion 
to  its  novelty  or  importance.  The  author  who  is  evidently 
a  believer  in  the  future  of  batt«ry-diiven  electric  vehicles, 
describes  several  modem  examples  and  gives  curves  showing 
the  annual  costs  for  running  and  maintenance.  A  dimen- 
sioned drawing  is  included  in  this  section  showing  the  method 
of  driving  the  front  wheels  by  individual  motors  on  a  well- 
known  type  of  electric  lorry.  A  battei"y-driven  locomotive 
for  shunting  work  is  stated  to  be  fitted  with  a  battery  of  108 
ampere-hours  capacity.  This  would  appear  to  be  an  eiTor, 
since  the  current  taken  by  the  motors  may  be  as  much  as  150 
amperes. 

The  chapter  on  domestic  electric  lighting  is  not  up  to  the 
standard  of  the  rest  of  the  book. 

A  considerable  amount  of  space  is  devoted  to  descriptions 
and  illustrations  of  well-known  pieces  of  apparatus,  such  as 
switches  and  ceiling  roses,  with  which  even  a  lay  reader  might 
be  expected  to  be  familiar,  whilst  the  different  systems  of 
wiring  are  not  described  at  all. 

A  very  interesting  account  is  given  of  a  large  mercury-ai'c 
rectifier  of  the  iron-clad  type  for  traction  work  and  the  methods 
of  paralleling  and  compounding  these  rectifiers  are  dealt 
with  in  some  detail.  There  is  also  a  .lescription  of  an  auto- 
matic sub-station  and  hydro-electiic  generating  station. 

The  lamp  in  which  an  arc  is  formed  between  tungsten 
electrodes  in  a  partial  vacuum  is  dealt  with  fully,  as  is  also  the 
SpeiTy  flame  arc  for  projectors,  which  embodies  many  in- 
teresting devices,  and  appears  to  be  a  distinct  advance  on 
the  earlier  forms  of  searchlight. 

The  chapter  on  electro- plating  contains  much  practical  in- 
formation on  modern  processes.  In  describing  the  Beard- 
more  process  for  building  up  the  water  jackets  of  aero-engine 
cylinders  by  electrolytic  deposition,  the  author  states  that 
the  jacket  is  deposited  "  after  the  cylinder  has  been  secm-ed 
to  the  crank  case  and  sweated  on." 

There  is  evidently  an  omission  here ;  the  reference  is  prob- 
ably to  the  flange  which  secures  the  completed  cylinder  to 
the  crank-CcTse. 

Several  kinds  of  electric  furnaces  are  described  and  also 
different   methods   of    electric  welding. 

The  book  closes  with  a  chapter  on  measuring  instruments 
and   meters. 

The  work,  as  a  whole,  is  undoubtedly  one  of  the  best  of 
its  kind.  It  i.s  written  in  such  a  way  that  it  is  exceedingly 
interesting  to  read,  whilst  at  the  same  time  containing  a 
great  amount  of  practical  information.  It  is  profus<My 
illustrated  and  will  prove  valuable  to  students  and  to  the, 
large  number  of  engineers  who  are  compelled  to  specialise 
in  a  particular  subj'ect,  but  who  like  to  know  what  is  being 
done  in  the  other  branches  of  their  profession. 


MAKING     HAY     THE     ELECTRIC     WAY. 


The  Sdnshineless  Method. 


So  Uttle  headway  has  been  made  with  the  harvest  that  the 
Ci^untry  presents  a  very  striking  contrast  with  its  aspect  at 
this  date  last  year.  Eain  and  cold  dming  the  ripening 
period  invariably  affect  the  quality  of  all  produce.  While 
fanners  are  dubious  about  the  quaUty  of  their  cereals  they 
have  no  illusions  about  their  hay.  They  have  cut  a  greater 
bulk  because  of  the  July  rain,  but  much  of  it  is  still  uncarted, 
and  in  consequence  its  feeding  value  will  be  below  what  it 
should  be,  so  that  welcome  as  the  rain  is  for  the  other  crops, 
it  is  seriously  interfering  with  haymaking.  Apart  from  the 
additional  cost  of   labour  involved  in  turning  and  redrymg 


the  grass,  which  has  been  caught  in  showers  after  being 
partially  dried,  thi-  value  of  the  resulting  hay  is  very  much 
reduced  as  a  cattle  food.  Although  no  great  barm  is  done 
if  the  swathes  of  grass,  as  cut  by  the  mowing  macbme,  axe 
left  untouched  until  the  rain  has  passed  off.  every  drop  of 
rain  falling  on  the  partly-dried  grass  after  it  has  been  once 
turned  and  shaken  out  of  the  original  swathe  washes  away 
a  proportion  of  the  more  easily  dissolved  constituents,  which 
are  of  the  greatest  value  from  the  nutritive  point  of  view. 

As  the  aim  of  the  farmer  is,  or  should  be.  to  secure  the 
greatest  feeding  value  from  his  crops,  it  is  easy  to  under- 
stand that  the  time-honoured  method  of  making  hay  in  the 
usually  showery  haymaking  season  is  far  from  efficient.  The 
more  enUghtcned  agriculturists  have  long  recognised  this 
fact,  but  it  is  only  recently  that  any  steps  have  been  taken 
to  find  remedies  therefor.  On  the  Continent  exiwriments 
have  been  tried  (but  with  little  success)  to  make  hay  by 
artificially  reproducing  the  dry  action  of  the  wind  on  green 
cut  grass.  In  a  recent  paper*  read  before  the  I.E.E. 
by  Mr.  Pv.  Borlase  Matthews,  M.I.E.E..  reference  was 
made  to  some  successful  small-scale  experiments  which  he 
had  carried  out  in  Scotland  with  improved  methods  of  pro- 
ducing hay  in  rainy  seasons.  Following  th«e  experiments 
he  this  year  made  hay  on  a  commercial  scale  by  stacking 
.50  loads  of  grass  off  the  field  immediately  it  wafl  cut;  thr, 
yield  was  very  heavy,  and  fully  25  tons  of  excellent  hay  is  the 
result. 

The  grass  was  stacked  as  quickly  as  it  could  be  carted  to 
the  rick,  which  was  built  in  the  usual  manner,  an  air 
chamber  being  left  in  the  centre  of  the  stack  and  connected 
to  the  outlet  of  an  electrically-driven  "Sirocco"  fan,  and  the 
natural  heating  due  to  the  action  of  the  fermentation  bac- 
teria was  thus  kept  within  safe  limits  by  intermittent  blow- 
ing, thermometers  being  used  to  register  the  temperatures. 
Thermometer  pockets  were  placed  in  definite  positions  in 
the  rick  as  it  was  built,  the  positions  being  chosen  as  being 
theoretically  the  hottest  places,  and  independent  readings  by 
hay  thermometers  stuck  in  at  various  other  parts  confirmeii 
the  accuracy  of  the  results.  Owing  to  causes  which  have 
now  been  corrected  much  more  power  was  consumed  than 
will  be  necessary  in  future.  A  second  rick  of  similar  size  has 
since  been  cured,  the  total  energy  used  for  blowing  being 
only  34  units  of  electricity.  At  Id.  per  unit  this  amounts  to 
2s.  lOd.  for  the  stack,  or  1.3  units  per  ton  of  cured  hay.  .\ 
third  large  rick — a  continuation  of  the  second — is  now  in 
progress. 

It  is  worthy  of  note,  however,  that  notwithstanding  this 
fact,  the  hay  made  with  the  aid  of  the  electric  blower  has 
cost  much  less  than  if  it  had  been  made  in  the  usual  way. 
At  the  same  time  the  quality  is  superior  and  its  feeding 
value  much  greater.  At  the  time  the  grass  was  cut  the 
weather  was  fine,  but  rain  fell  later  and  every  day  since;  in 
the  14  days  during  which  the  hay  rick  was  imder  hourly 
observation  over  2J  in.  of  rain  fell.  Two  loads  of  grass  which 
were  made  into  hay  on  the  field  were  only  carted  after  23 
days,  and  it  was  then  not  properly  cured  in  spite  of  repeated 
turnings  and  redrying.  As  is  to  be  expected,  the  food  value 
of  this  field  hay  is  consequently  much  lower  than  that  of  the 
rick  hay.  and  it  costs  more  to  make.  The  stack  hay  was 
completed  in  nine  days  (in  less  than  half  the  time  taken  for 
the  field  hay  cut  at  the  same  time). 

So  successful  has  been  the  result  that  a  still  further  im- 
proved system  of  air  ducts  has  been  put  down,  and  Mr. 
Matthews  proposes  to  make  the  grass  of  an  80-acre  meadow  on 
his  fanii  into  hay  this  vear.  using  his  improved  syBtem.  .\ 
noteworthy  feature  is  that  the  ricks  are  of  the  usu.il  rect- 
angular type,  and  may  be  made  as  Large  as  desired  (it  is 
well  known  to  farmers  that  the  larger  the  rick  the  better  the 
hay).  In  exceptionally  good  weather  hay  can  he  made  on 
the  field,  can  be  stacked  over  the  ducts,  which  are  then 
available  as  safety  air  passages  in  case  of  any  overheating 
(which  is  only  too  common  in  the  ordinary  hay  stacks)  should 
occur.  There  is  no  doubt  that  this  system  has  provided  the 
farmer  with  a  real  means  of  circumventing  the  weather  and 
the  cost  of  the  equipment  can  lie  paid  off  by  the  savings  it 
makes  in  one  norm.al  season. 

The  cost  of  the  electric  power  for  drying  the  hay  on  this 
first  large-scale  exjieriment,  on  a  rick,  which  when  fini.shed 
me.isiu'ed  20  ft.  wide  by  a  similar  height,  and  of  greater 
length,  was  ,30s,.  very  considerably  less  than  the  cost  of 
turning  the  hay  would  ha\o  been.  This  represents  the  cost 
under  the  worst  conditions,  and  even  then  it  is  under  2s.  3d. 
per  ton  for  power.  The  capital  cost  of  the  electric  fan  was 
under  £50— and  it  will  have,  judged  by  previous  experience. 
a  life  of  over  90  vears. 

.'V  greater  weight  per  acre  of  crass  has.  of  conrs«».  to  be 
carried  than  of  hay,  but  practical  experience  shows  ;hat. 
owing  to  the  greater  ease  with  which  it  can  be  loaded  and 
packed  on  the  wagons,  the  nian-hour.s  and  wagon-honn" 
■are  no  greater  than  for  hay  dried  in  a  field. 

Arrangements  are  being  made  to  electi-ically  cure  and  dry 
the  corn  sheaves  on  Mr.  Matthews's  farm  directly  they  .ire  i-ut. 
Thus  losses  from  stacking  on  the  fields  will  be  eliminated, 
and  further,  ploughing  can  be  coimnenced  <lirectly  the 
cutting  of  the  crop  is  done. 

•"Eloctro-Farniing.    or    the    .\pnlication9    of     Electricity     to 
Agriculture."   Elec.   Rev..   Anril  7th,   1922. 
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J0,870.    "  Wireless  systems  and  apparatus."    J,  Robinson.    July  31st. 

21,493.  "  Device  (or  protection  of  electric.il  heating  otements  ;tnd  cont.iinors 
therefor  from    damage    by    owrheating."    K.    Hurry.    August    8th. 

2l,*Vi.     '•  Thermionic   devices."     E.   Y.    Robinson.     August  8th. 

21.530.    "  Electric  b.-itlerics."    M.  I.  David  and  E.  E.  Dutt.    .August  8ih. 

21,S23.  "Electric  p<njulum  bell  indicator."  H.  L.  Holley  and  A.  F 
.Norris.     August  iicb. 

21.526.  "  Train  control  by  electric  means."  L.  .\brahams,  H.  Ball,  A. 
Mclnnes,    and    F.    S.unpson.     .August    8th. 

21.527.  "  Wireless  tuning  inductance."  P.  A.  Broadwood  and  H.  W. 
Choate.    August  8th. 

21.328.    "  .--liders  for  tuning   inductance  coils."    ].  Clegg.    August  8th. 

21,532.     "  Wectric   controllers."     R.    Amborton.     August    8lh. 

21,536.    "  Electric  batteries."    G.    N.  Antonoff.    August   8th. 

21,555.  "  Control  of  and  communication  with  trains."  A.  R.  Angus.  .-Vugust 
8th. 

21.565.  "  Fibre-covered  cores,  and  manufacture  thereof."  Western  Electric 
Co.,    Ltd.    (Western  Electric  Co.,   Inc.).    August  8th. 

21,5tJ6.  "  IVlcphone  svstems."  L.  Polinkow'sky  and  Western  Electric  Co., 
Ltd.     August  8lh. 

21.588.  "  Safety  device  for  electric  precipitation  apparatus."  Lodge-Cottrell, 
Ltd.,   and    L.   Lodge.     August  8th. 

21,601.  ■'  Coil  holders  for  wireless  signalling  systems."  A.  H.  Curtis,  Igranic 
Electric    Co      Ltd.,    and    A.    H.    Mackley.     August    8th. 

21.604.     "  Switch   mechanism."     H.  .\.    H.    Nijland.     .August   8th. 

21.611.    "Spark-plug  testers."    W.    P.   Moore.    August  8th. 

2l,(jn».  "  Changeable  tread  rail  for  tramways."  W.  J.  Saunders.  August 
9lh. 

21,620.  "  Electrical  devices  to  prevent  starting  of  internal-combustion  en- 
gines."   A.  Buck.    August  9lh. 

21.635.  "  Electric  primary  battery."  M.  I.  David  and  E.  E.  Dutt.  August 
9th. 

21.636.  "  Electric  cells."    M.    1.    David   and    E.    E.   Dutt.    August  9th. 
21,665.     "  Magneto-electric  ignition  machines."    A.  G.  L.  Neighbour.     August 

9th.     (Australia,  August  9th,  1921.) 

21,673.     "  Electric   advertising  sign."    A.  M.   Leyfield.     .August   9th. 

21,t>83.  "  Submarine  cable  telegraph  systems."  Western  Electric  Co.,  Ltd. 
(Western    Electric   Co.,    Inc.).     August   9Ih. 

21.691.  "  Wireless  telegraphv."  H.  .Abraham.  August  9th.  'France,  August 
9th,  1921.) 

21.692.  "  Street    lamp."    E.    G.    Casey.    August    9th. 

21,703.  "  Automatic  telephone-call  recorders."  J.  A.  L.  Stokes.  August  9th. 
21,721.  "  Electrical  joint  boxes."  C.  J.  Baker  and  E.  R.  Ingram.  August  9lh. 
21.73L     "  Sparking  plugs."    A.    Segal.     August   9th. 

21.732.  "  Sparking   plugs."    A.    Segal.     August  9th. 

21.733.  "  Sparking  plugs."  J.  H.  Runbaken  and  W.  Torrance.  August  9th. 
21.738.     "  Electrolysis  of   zinciferous   materials."      F,   Hansgirg.     August  9th. 

(Austria,  September' 30th,   1921.) 

21.749.  "  Ceiling  eyes,  &c.,  for  pendant  electric  lamps,"  C.  Skaife.  August 
10th. 

21.750.  '  'Wall  bracket  electric  lamps,  comprising  battery  and  bulb  holder." 
Efandem  Co..  Ltd.,  and  G.   Green.     August  10th. 

21.751.  "  Koof  electric  lamps  for  interiors  of  motor  vehicles,  &c."  Efandem 
Co.,  Ltd.,  and  G.  Green.     August  10th. 

21.752.  "  Electric  torches."  Efandem  Co.,  Ltd.,  and  G.  Green.  August 
10th. 

21.767.  "  Electric-current  limiting  device."  Aktiebolaget  Birka  Regulator. 
August   lOlh.     (Sweden.  September  30th,   1920.) 

21,7()8.  "  Electric  switches."  Aktiebolaget  Birka  Regulator.  August  10th. 
(Sweden,  September  30th,  1920.) 

21,769.    "  .Adaptor  for   telephone  earpieces."    H.   W.  Parker.    August  10th. 

21.788.  "  Radio  signalling."    M.  Smith.    August  10th. 

21.789.  "  Electric  terminals,  bayonets,  and  sockets."  A.  Rothschild.  Au(!ust 
10th. 

21,794.     "  Telephone    receivers."    A.    Orling.     August    10th. 
21,796.     "  Tramcars,    &c."    J.     L.     Burton    and    English    Electric    Co.,    Ltd. 
August   10th. 

21.818.  "  .Magneto-electric  machines."  British  Thomson-Houston  Ck>.,  Ltd., 
and    A.   P.    ^'oung.     August  10th.  * 

21.819.  "  Electric  arc  welding  apparatus."  British  Thomson-Houston  Co., 
Ltd.,   and  A.   P.   Young.     August  10th.     (United   States    September   23rd,  1921.) 

21.826.  "Arc  gap  terminals."  Bait  Manufacturmg  Co.  August  10th. 
(United  Stales.  April  17th.) 

21.827.  "  Incandescent  filament  electric  lamp  bulbs  and  lamp  holders  there- 
for."    H.  Workman.     August  10th. 

21,830.  **  .Means  for  obtaining  graphic  record  of  electric  currents."  Marconi's 
Wireless  Telegraph  Co.,  Ltd.  August  10th.  (United  States,  December  (jih, 
1921.) 

21,».')1.     "Adjustable    electrical   apparatus."     N.    S.    Magnus.     August   10th. 

21.8^6.  "  Multi-layer  electrical  coils  for  wireless  telegraphy,  &c."  H  L 
Thomas.     August    10th. 

21,837.  "  Electric  storage  batteries."  Chloride  Electrical  Storage  Co.,  Ltd. 
(B.    Ford).    August    10th. 

21,841.  "  Charging  device  for  miners'  electric  lamps."  Concordia  Elek- 
trizit.'.t«    AkI.    Ges.     August    10th.     ({5crmany,   September  29th,    1921.) 

21,845.  "  Support  for  electric  resistance  or  reactance  coils."  W.  W.  Peck. 
August    Ulh. 

21,875.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     August    11th.     (United  States,  October  12th,   1921.) 

21,885.    "  Rectifying  devices."    A.  R.    Angus.    August  11th. 

21.905.  "  Devices  for  testing  ignition  in  internal-combustion  engines."  R  T. 
Monk.    Augu.st    11th. 

21.910  ••  l;i.,.ctric  motor  control  systems."  R.  H.  Barbour  and  J.  R.  Walton 
August     IM,. 

2I,'.»19.     "  Automatic  emergency  lighting  systems."    M.   .Arbus.    August  11th. 

21,927.  "  Illuminating  plant  for  motor  cycles,  &c."  K.  Knapp  and  F. 
Neumeyer    Akt.    Gn.     August    11th.     (Germany.    August    15th,    1881.) 

2l,;eS.  "  Electric.il  couplings."  Metropolit.in-\ickcrs  Electrical  Co.,  Ltd  , 
and    N     f.     North.     August   11th. 

21.933.  "  Terminal  connections  (or  electrical  apparatus."  British  Thomson- 
Houston  Co.,   Ltd.    (General   Electric  Co.).    August   11th. 

21.934.  "  Electric  starting  gate  (or  racecourses,  &c."  J.  Bageart.  .Aucu^t 
Ulh.  * 

21.941.  "  Microphones."    N.    W.    McLachlan.    August    Uth. 

21.942.  "  Burglar   alarms."    G.    B.    Carpenter.    August  Ulh. 

21,948.  "Combining  electric  cooking  with  heating."  C.  B.  Gresham  and 
H     W.    Sullivan.     August    12th. 

21,959.  "  Automatic  lelephcne  systems."  W.  H.  Grinstcd  and  Siemen= 
Bros,  tt  Co.,   Ltd.    August   12lh. 

21.980.  "  Means  (or  sealing  lappings  on  wireless  tuning  coils,  4c."  H.  W. 
Parker.     August  12th. 

1.9B7.     "  Horns   lor    k/ud-»peaker    telepholM*."     J.   J.    Hummerston.     August 
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3.303.     "  Eleva 
1921.     (183,495.) 

5,849.     "  Electric    control     systems."      British     Thomson-Houston 
(General    Electric   Co.).     February    21st,   1921.     (183,503.) 

8,798.  "  .Automatic  regulation  of  a  petrol  or  paraffin  internalKrombustioiv 
engine  driving  an  electric  generator  subject  to  sudden  load  changes."  H. 
Ogden   and   British    Arc   Welding  Co..    Ltd.     March    22nd,    1921.     (183,516.) 

8,872.     "Sparking   plugs."    T.    Morrin.     March   22nd,   1921.     (183,522.) 

8,883.  "  Renewal  of  the  filaments  in  metal-filament  electric  lamps."  A.  H. 
"     Colebrook    and    W.    A.    Williams.     March    23rd.    Wil.     (183,523.) 
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apparatus. 
:   generators. ' 


Signal     Co. 
W.  Clark   (C.   P. 
'     K.    Bosch    Akt. 
Improvement  C^,). 


9,172.    "  Sound-emitting    and    receiving     dev 
(March    26th,    19-^0.)     (160,798.) 

9,959.     "  Ships'   telegraphs  and  like   indicatin] 
Clark).    September   19th,  1921.     (183,528.) 

10,883.     "  Control    devices    (or    dynamo-eleclri 
Ges.     May  3rd,   1920.     (168,031.) 

10,990.     "  Rheostats."    S.    T.  Quilliam   (Electric   Rail* 
April  15th,  1921.     (183,533.) 

11.G79.    ••  Electric  arc    lamps."    S.    B.   Ausas.    April    22nd.    1921.     (183,SS7.> 

11.874.  "  Head  lamps  fur  motor  vehicles."  Pallas-Zenith  Ges.  and  H. 
Breitbart.     .April  25th,  1921.     (183,570.)  ' 

12.005.  "  Means  for  the  mounting  and  driving  of  magneto-electric  machine, 
on  motor-propelled  vehicles."  R.  B.  North  and  A.  M.  Allen.  April  26th,  1981. 
(183,580.) 

12,052.  "  Electrical  connectors."  E.  W.  Pattison  (Dictograph  Products  Cor- 
poration).    April    27th.    1921.     (183.584.) 

12,119.  "  Lamp-shade  supports."  A.  J.  H.  Haddan  (Greist  Manufacturing 
Co.).     April    27th,    1921.     (183,588.) 

12,130.  "  Portable  lamps."  A.  J.  H.  Haddan  (Greist  Manufacturing  Co.). 
.April   arth.    1921.     (183,589.) 

12,145.  "  Rheostats."  N.  E.  North  and  Metropolitan-Vickers  Electrical  Co., 
Ltd.    .April   27th,  1921.    (183.593.) 

12,271.  "  Electric  transformers."  Mettllurgique  Electrique.  October  29th, 
l;^20.    (170.821.) 

12,334.  "  Electrically-propelled  road  vehicles."  R.  Freeman  and  Railless^ 
Ltd.     April  29th,    1921.     (183,596.) 

12.993.  "  Electrical  operation  of  railway  and  like  switch-points  from  the 
vehicles."     M.     Loughridge.     May     6th,     1921.     (163,611.) 

12.994.  "  Alternating-current  motors."  Dewhurst  2t  Partner,  Ltd.,  and 
M.    Dewhurst.     May    6th,   1921.     (183,612.) 

13,064.  "  Lubricating  means  for  loose  pulleys,  trolley  wheels,  guide  rollers, 
and   like  free-running  members."    A.    E.    Nixon.     May   7th,   1921.     (183,613.) 

13,225.  "  Electric  locomotives."  E.  C.  R.  Marks  (Soc.  Anon.  Constructions. 
Eiectriques  de  Belgique).     May  10th,  1921.     (183,616.) 

13.661.  "  Dry  cell  and  method  of  manufacturing  the  same."  Burgess  Bat- 
tery Co.     May  15th,  1920.     (163,317.) 

13.662.  "  Dry  cell  and  method  ol  manufacturing  the  same."  Burgess  Bat- 
tery Co.    May  15th,  1920.    (163,318.) 

13,910.  "  Electric  heating  devices  or  elements."  Phi-Kappa  Syndicate,  Ltd., 
and  J.    J.  J.    M.    Kluijtmans.     May  18th.   19'21.     (183,631.) 

13,936.  "  Dynamo-!  Icctric  generators."  Watts,  Williams  8:  Co.,  Ltd.,  and 
J.   R.   .Middleton.     May  18th,  1921.     (183,632.) 

14,289.  "  Combined  switches  and  plugs  for  electrical  purposes."  J.  B. 
Tucker.    May   23rd,  1921.     (183,637.) 

14,954.  "  Electric  synchronous  machines."  Compagnie  G^ndrale  Electrique. 
October  27th,    1920.     (170,824.) 

14,977.  "  Electric  synchronous  machines."  Compagnie  G^n^rale  Electrique. 
March   23rd,  "1921.     (.Addition  to  170,824.)     (177,480.) 

16.800.  "  .Anodes  for  mercury  vapour  rectifiers."  Akt.  Ges.  Brown,  Boveri 
et    Cie.    June    18th,   1920.     (165,093.) 

17,246.  "  Pressure-responsive  electric-circuit  contiollers."  Igranic  Electric 
Co.,   Ltd.    (Cutler-Hammer   Manufacturing    Co.).     June  23rd,    1921.     (183,678.) 

17,811.  "  Conductors  for  making  electrical  connection  with  mercury." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  June  30th,  1921. 
(183,683.) 

17,964.  "  Terminals  for  rail  bonds  and  the  like."  F.  C.  Brittain  and 
Westinghouse  Brake  &.Saxby  Signal   Co.,   Ltd.     July  1st,  1921.     (183,684.) 

18,267.  "Sparking  plugs  for  internal-combustion  engines."  W.  Pickard. 
July   6th,   1921.     (183,688.) 

18.296.  "  Hunting  arrangements  in  telephone  systems."  Siemens  Bros,  and 
Co.,   Ltd.,  E.  A.  Peiilhory,  and  J.    E.  Collye.-.     July  6th,   1921.     (183.689.) 

18.297.  "  Clamps  for  electrical  junction  boxes  (or  bonding  metallic -sheathed 
wires  and  the  like."  G.  S.  Boothrovd,  S.  E.  R.  Beecroft,  and  Calender's  Cablt 
and  Construction   Co.,   Ltd.     July  6lh,  1921.     (183,690.) 

18,541.  "Telephones  operated  by  heat."  L.  B.  Miller.  July  8th,  1921. 
(Cognate    applications  20,266,21    and  27,379/21.)     (183,692.) 

18,8'25.  "  Electric  arc-gap  terminals."  J.  V.  Johnsons  (Bait  Manufacturing 
Co.).    July    12th,    1921.     (183,699.) 

18,952.  "  Contact  breakers  for  flv-wheel  magnetos."  Villiers  Engineering 
Co.,   Ltd.,   F.  Poutney,  and    J.    Bradley.     July  13th.   1921.     a83,702.) 

18,975.  "  Means  for  indicating  the  state  of  adjustment  or  output  of  dynamo- 
electric  m,ichines."  J.  Stone  &  Co..  Ltd..  and  A.  H.  Darker.  July  ISlh.  1921. 
(183,703.) 

21,006.  "  Anchor  for  the  stays  of  telegraph  and  like  poles."  T.  S.  Entwislle. 
August    8th,    1921.     (183,716.) 

25,544.  "  Device  for  the  automatic  operation  of  an  electric  circuit-breaker 
controlled  by  the  pressure  of  a  movable  medium."  Maschinenfabrik  Oerlikoil. 
October   9th,    192().     (109,970.) 

27,622.  "  Trollev  collectors  (or  electricallv-driven  tramcars  or  road  motor 
vehicles."  P.  T.  J.  Estler,  E.  P.  B.  Estlef,  and  H.  P.  C.  Estler.  October 
18th,  1921.     (183  7.>d  ) 

28,411.  "  Combination  electric  switch  and  (use."  A.  H.  Short.  October 
26th,  1921.     (.Addition  to  8,456/14,   .is   modified    by   6,196/15.)     (183,762.) 

29,306.  "lign.lling  systems  employing  light-emitting  devices."  McKenaie 
Holland  and  VVestingSouse  Power  Signal  Co.,  Ltd.     March  2nd,  1921.     (176,313.) 

30,625.  "  Method  and  device  (or  separating  suspended  particles  (rom  electri- 
cally-insulating fluids,  especialTy  gases."  lodge  Fume  Co.,  Ltd.  (E.  Uoller). 
November  16th,   1921.     (183.708.) 

30,628.    "  Multiple   (use."    J. 

30,752.    "  High-voltag. 


16th,   1920.     (172,T/39.) 

34.843.  "  Arr.mgcment  (or  r 
ruption  of  powerful  alternat 
1920.     (173,514.) 


Szykier.     November  24lh,    1930.     (171,999.) 
ndings  of  electrical  machines,   and  the  process 
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*  Electric  arc  welding  applicable  (or  welding  studs,  tubes,  and  the 
into  metal  plates,  bodies,  and  the  like."  1-.  J.  Steele,  H.  Martin, 
McCarthy.     January   19th.    1921.     (Divided   application    on    183,1«1.) 
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SUPPLY    PRESSURES. 


In  a  letter  to  the  Electrical  World  of  July  29th,  Mr. 
L.  H.  B.  Sandwell  asks:  "Why  do  America's  public 
utility  undertakings  use  up  copper  four  times  as 
fast  as  is  necessary?  Is  there  any  good  reason  why 
this  must  continue?  "  There  is  a  very  good  reason, 
which  the  Editors  append  to  his  letter ;  admitting  the 
truth  of  his  contention  that  by  distributing  electricity 
at  110  volts  the  supply  undertakings  have  incurred  an 
excessive  outlay  on  copper  in  their  mains,  they  regret- 
fully point  out  that  the  United  States  has  standardised 
on  the  lower  voltage  and  cannot  now  make  the  change, 
on  account  of  the  enormous  investment  in  apparatus 
working  at  that  pressure. 

In  this  respect  most  other  countries  have  almost  en- 
tirely rejected  American  practice;  the  battle  of  the  pres- 
sures was  fought  out  many  years  ago,  when  lighting  was 
the  predominant  element  in  the  electricity  supply  indus- 
try, and  pressures  round  about  220  volts  were  almost 
universally  adopted  for  domestic  supplj'.  Not  only  did 
this  pressure  meet  almost  every  household  requirement — 
i:  also  facilitated  the  adoption  of  electrical  power  at 
440  volts,  and  enabled  the  same  generating  plant  to  be 
employed  for  traction.  We  know  that  Mr.  C.  H. 
Wordingham  favours  the  lower  voltage,  but  his  argu- 
ments are  based  mainly  upon  the  question  of  personal 
safety,  and  with  due  respect  for  his  opinion,  we  believe 
the  records  of  the  past  25  years  afford  but  little  support 
for  misgivings  on  this  score.  It  is  obvious  that  the 
highest  safe  pressure  is  also  the  best  pressure  from  the 
technical  point  of  view,  for  it  implies  the  use  of  the 
smallest  current  and  consequently  the  minimum  size  of 
cables  and  accessories ;  the  fact  that  220,  and  even  250, 
volts  can  be  successfully  dealt  with  in  lampholders  and 
lamp-caps,  where  the  live  parts  are  separated  by  only 
3/16  inch,  proves  that  the  pressure  is  not  too  high  for 
"■eneral  use,  and  the  remarkable  achievements  of  the 
lampmakers  in  producing  reliable  metallic-filament 
lamps  that  take  only  20  watts  at  220  volts  have  similarly 
disposed  of  the  objection  that  low-candle-power  lamps 
could  not  be  made  for  that  voltage.  We  grant  that  100- 
volt  m.f.  lamps  would  have  a  higher  efficiency  and  a 
longer  life;  but  the  difference  is  not  so  great  as  to 
counterbalance  materially  the  many  advantages  of  the 
higher  pressure,  which  have  been  greatly  emphasised  by 
the  development  of  the  domestic  heating  and  cooking 
load. 

It  will  bo  remembered  that  at  the  I.M.E.A.  Conven- 
tion of  1920,  Mr.  C.  A.  Gillin  foreshadowed  a  possible 
increase  in  the  pressure  of  domestic  supply,  to  cope  with 
the  growing  demand;  we  think,  however,  that  it  will  be 
generally  agreed  that  this  proceeding  would  be  very  un- 
desirable—the limit  of  250  volts  set  by  the  Board  of 
Trade  was  well  chosen,  and  should  never  be  exceeded. 
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On  the  whole,  we  think  our  engineers  did  wisely  when 
they  changed  over  to  200-250  volts,  and  we  may  con- 
gratulate ourselves  upon  being  in  a  much  more  satis- 
factory position  in  this  respect  than  our  transatlantic 
friends. 


It  is  usual,  in  contracts  tdr  the  jnu- 
Contracts  and     ihase  of  new  plant  and  also  in  the  con- 
Patent  ditions  of  sale  covering  such  plant,   to 
Infringements,    embody  a  clause  indemnifying  the  pur- 
chaser against  loss  caused  by  any  action 
for  infringement  of  patent  rights  arising  out  of  the  use 
of  the  plant. 

The  clause  ordinarily  states  that  in  the  event  of  any 
claim  being  made  or  action  being  brought  against  the 
purchaser  in  respect  of  infringement  of  patents  by  the 
manufacture  or  sale  of  goods  supplied  under  the 
contract,  the  purchaser  is  to  notify  the  manufac- 
turers or  vendors  immediately.  The  vendors  shall  then 
be  at  liberty,  with  the  purchaser's  assistance  if  re- 
quired, but  at  the  vendors'  expense,  to  conduct  all  nego- 
tiations for  the  settlement  of  such  claim  or  any  litigation 
that  may  arise  therefrom. 

It  will  be  noted,  also,  that  the  clause  states  that  the 
vendors  will  indemnify  the  purchaser  in  respect  of  any 
such  claims. 

It  should  be  borne  in  mind,  however,  that  in  the  event 
of  financial  instability  on  the  part  of  the  vendors  the 
claims  or  the  expenses  of  any  litigation  in  which  the 
purchaser  mijufht  become  involved  might  prove  to  be  con- 
siderably in  excess  of  any  retention  sum,  held  by  the 
purchaser,  on  the  contract.  Further,  in  such  a  case  it 
is  highly  probable  that  the  holder  of  the  patent  rights 
would  take  action  against  the  purchaser  as  user  of  the 
infringing  device  in  preference  to  taking  action  against 
vendors  who  might  choose  to  go  into  liquidation  or 
otherwise  evade  their  responsibilities. 

Remedial  action  under  the  law  covering  infringement 
of  patent  rights  is  somewhat  unwieldy ;  hence  it  tends  to 
prevent  unnecessary  and  vexatious  actions  being  started, 
and  not  infrequently  makes  it  difficult  for  a  patentee  to 
maintain  his  rights.  On  the  other  hand,  however,  in 
some  respects  the  protection  afforded  the  patentee  is  far- 
reaching.  It  is  laid  down  that  not  only  is  a  limited 
liability  company  liable  to  have  an  action  brought 
against  it  as  user  of  an  infringing  portion  of  plant,  but 
each  and  every  director  of  such  company  can  be  joined 
in  the  action,  as  they  are  equally  liable  as  joint  tort 
feasors. 

In  the  event  of  the  purchaser  being  an  innocent  in- 
fringer, cause  for  action  would  still  lie  against  him  as 
such,  and  an  injunction  might  be  obtained  to  restrain 
him  from  using  the  infringing  plant.  This  might  re- 
sult in  very  serious  hardship  to  a  company  which  was 
relying  upon  such  plant  to  maintain  continuity  of 
supply,  but  it  would  be  open  for  it  to  secure  an  indivi- 
dual licence  from  the  holder  of  the  patent  rights  to 
enable  it  to  continue  the  use  of  the  infringing  plant. 
The  Comptroller  of  the  Patent  Office  has  power  to  cause 
such  licence  to  be  granted  upon  reasonable  terms,  and 
the  procedure  is  rather  simpler  in  the  case  of  patents 
which  have  been  endorsed  in  the  register  with  "  Licences 
of  Right." 

As  the  arbitration  clause  in  most  contracts  provides 
for  the  settlement  of  "  any  question  in  dispute  or  differ- 
ence whatsoever,"  it  is  usually  preferable  for  a  pur- 
chaser, who  has  contracted  with  vendors  of  meagre  re- 
sources, to  endeavour  to  secure  the  agreement  of  such 
vendors  to  arbitration.  The  referee  in  such  arbitration 
as  is  provided  for  is  usually  as  competent  to  adjudicate, 
with  expert  assistance,  upon  any  but  the  most  involved 
patent  cases  as  either  of  the  Iligher  Courts  in  which 
actfon  might  be  brought.  Furthermore,  it  wouhl  safe- 
guard the  purchaser  from  having  to  defend  an  action  for 


injunction  wherein  he  might  ultimately  find  himself 
saddled  with  the  whole  of  tlie  costs,  a  by  no  means  small 
matter,  if  the  financial  resources  of  the  other  parties  to 
the  action  proved  to  be  inadequate. 

Such  procedure  as  is  outlined  above  would  tend  to 
lessen  the  amount  of  expensive  litigation  which  often 
arises  out  of  comparatively  simple  cases,  and  is  in  line 
with  the  recently  expressed  opinion  of  Lord  Buckmaster, 
w  ho  stated  that  some  new  methods  of  determining  dis- 
jnites  about  scientific  inventions  were  needed. 


Whilst  the  process  of  trade  recovery 
The  Turning      is  painfully  slow,  we  believe  it  is  sure. 
Tide.  A    rapidly   rising    barometer   does    not 

foretell  fair  weather  but  a  storm ;  it  is 
the  slow,  steady  rise  that  justifies  an  optimistic  forecast, 
and  similarly  we  look  upon  the  gradual  improvement 
that  is  taking  place  in  industry  as  a  most  promising 
sign  of  stable  conditions  and  the  passing  of  the  clouds 
which  have  so  long  brooded  over  the  land.  On  all  hands 
we  meet  with  hopeful  opinions.  On  Monday,  for  in- 
stance, on  one  page  of  a  financial  contemporary  we  read 
of  the  "Turning  Tide  in  Ulster — Steady  Recovery"; 
"  Shipbuilders  Optimistic  "  ;  "  Optimism  in  Scotland  "  ; 
"  Strong  Demand  for  Coal";  "  Better  Trade  Forecast 
— Improving  Demand";  "'Reduced  Unemployment," 
and  so  on  ;  and  though  there  are  less  cheery  items  on 
the  same  page,  the  general  tone  of  this  and  other 
journals  concerned  in  industrial  movements  indicates 
the  feeling  that  the  tide  is  flowing  again. 

When  we  bear  in  mind  that  we  are  making  upward 
progress  in  i\Ai&  of  the  heavy  handicap  imposed  upon 
our  trade  by  the  chaotic  conditions  prevailing  over  large 
areas  of  the  Continent,  the  depressed  state  of  many  of 
our  other  markets,  and  the  disturbances  which  from 
time  to  time  invade  our  own  industrial  field,  we  cannot 
but  congratulate  ourselves  upon  the  state  of  convales- 
cence that  we  have  already  reached,  and  look  forward 
with  strengthened  confidence  and  unshaken  faith  to  the 
day  when  Britain  will  once  more  rejoice  in  abundance 
of  trade,  work  for  all,  and  prosperity  for  every  class  of 
her  population. 

The    Swedish    electrical   market   was 

The  Electrical     formerly  almost  wholly  worked  by  the 

Industrial        German   electrotechnical   industry.     In 

Situation  in  late  years  it  has  gradually  slipped  away 
Sweden.  from  that  country's  grasp,  as  an  out- 
come, it  is  said,  of  irregularities  in  tlie 
supply  of  goods  and  of  the  fluctuations  in  prices.  At  the 
present  moment,  according  to  an  article  in  L' Electricite 
pour  Tons,  German  firms  are  making  vigorous  efforts 
to  recover  the  outlets  of  which  they  had  formerly  an 
assured  hold,  and  an  extraordinary  advertisement  cam- 
paign is  being  engineered,  while  a  German  invasion  of 
travellers  and  agents  is  under  way.  The  establish- 
ment in  Stockholm  of  a  German  trade  information  office 
and  permanent  exhibition  of  saniples  is  even  mooted, 
and  a  reoonquest  may  perhaps  attend  these  steps ;  but 
for  the  moment  results  are  merely  shadowy. 

Sweden,  however,  while  shunning  Germany,  is  turn- 
ing towards  England.  The  mechanism  of  this  pheno- 
menon is  easy  to  understand.  Outlets  are  being  sought 
in  England  which  are  not  to  be  found  in  Germany,  on 
account  principally  of  the  currency  difficulty,  and  there- 
fore to  make  sure  of  these  outlets  Sweden  opens  wide 
her  ports  to  importations  from  England.  Swedish  elec- 
trical industry  made  big  strides  in  development  during 
the  war,  and  the  manufacture  of  many  machines  of  the 
smaller  and  medium  sizes  has  visibly  progressed.  Never- 
theless, for  large  sets  Sweden  has  remained  dependent 
on  Germany,  and  it  is  for  these  that  she  may  become 
the  customer  of  other  countries.  The  plant  for 
which  she  will  make  the  greatest  call  is  that  needed  for 
the  working  of  mines  and  the  installation  of  foundries, 
steelworks,  paper  mills,  A-c.     The  extension  and  improve- 


Vol.91.  No. 2,336, sbptbmbbb  1,1922.]  THE    ELECTRlCAi)    REVTEWc 


291 


int'iit  ol'  the  equipments  of  the  )jorts  of  Stockholm, 
Gothenburg,  M:ilmo,  &c.,  are  alsoc(Jutemplated.  A  large 
portion  of  these  plants  is  electrically  driven.  Electric 
stati<Mis  ami  transmission  and  distribution  networks  are 
very  numerous,  and  the  use  of  electricity  in  all 
branches  of  industi-y  is  widespread,  and  all  tiiis  progress 
and  development  implies  large  purdiases  of  tlie  bigger 
items  of  electrical  plant.  The  conversion  to  electrical 
operation  of  several  lines  of  railway  i.s  proceeding,  but 
still  more  extensive  scliemes  have  had  to  be  laid  aside  on 
account  of  tne  prevalent  financial  depression  and  the 
variations  in  the  price  of  coal.  This  is  the  case,  for 
example,  with  the  Stockholm-Gothenburg  line;  but  the 
wiii'ks  on  the  Kiruna-Svartson  line  are  being  prosecuteil. 
In  the  wireless  department  it  iias  been  decide<l  to  build 
a  powerful  station  capable  of  ensuring  a  regular  sej-vire 
between  Sweden  and  America.  The  various  systems  have 
been  under  consideration — l''rench,  Englisli,  German, 
AiiK'rican — and  as  we  announci'd  last  week,  tlie  liadio 
Corporation  of  Ameiica  has  received  tlie  contract. 
The  establishiuent  of  a  link  between  Sweden  and 
Finland  is  also  lonteniplated.  The  Swedisli  Wire- 
less Co.,  of  Stockholm,  has  joined  with  tlie  Marconi  Co., 
and  worked  out  a  programme  to  establish  wireless  con- 
nections throughout  the  interior.  Recent  telephone 
departures  include  the  laying  of  a  cable  between  Sweden 
and  Germany;  and  another  cable,  between  Stockiiolm 
and  Gothenburg  by  way  of  Vasteras,  Koping,  Orebro, 
Skijfde,  and  Allingsas,  is  in  course  fif  being  laid.  Two 
big  companies  making  telephone  material,  the  Ericsson 
aiul  tlie  Cedergren  companies,  have  amalgamated,  in 
order  to  extend  their  activities. 


A  Gkkman  newspaper    seeks    to    show 
German  lh;il,  cmitrarj-  to  the  idea  prevailing  in 

Kxports.  certain     other    countries,     the     export 

trade  lias  not  been  very  active  owing  to 
the  depreciation  of  the  mark  since  the  conclusion  of  the 
war.  Taking  the  German  official  figures,  it  is  stated 
that  the  exports  of  machinery  averaged  540,000  tons  in 
the  years  1911  to  1913,  wliile  in  the  twelve  months  ended 
with  June  .'lOth,  1922,  the  exports  amounted  to  410,000 
tons.  The  corresponding  (piantities  for  electroteclmical 
products  are  125,000  tons  and  90,000  tons  respectively. 
If  the  exports  for  one  month  only  are  taken  into  con- 
sideration, it  is  shown  that  .'56,500  tons  of  machinery 
and  6,50(1  tons  of  electroteclmical  products  were  ex- 
ported 111  .Tune,  1921,  these  figures  comparing  •vith 
41,000  tons  and  7,700  tons  respectively  in  .Tunc,  1922. 


Dangeroii.s  Having    regard    to    the    liighly-deve- 

I  'I'ts  loped    stage   to    which    modern    electric 

lifts  and  accessories  have  attained,  it 
seems  almost  incredible  that  accidents  such  iia  that  re- 
corded in  our  "  Notes  "  columns  to-day  can  occur.  The 
fitting  of  a  simple  gate-operated  mechanism  is  not  a 
very  expensive  or  difficult  matter,  and  it  would  be 
tjiought  that  all  lifts  installed  before  the  introduction  of 
such  devices  would  by  this  time  have  been  jmt  right 
ill  this  respect.  It  appears,  however,  that  there  are 
still  cases  in  wjiich  safety  lias  iml  yet  been  assured,  and 
while  this  is  so  accidents  are  liouiid  to  ornir  through 
carelessness  or  inadvertency.  It  is  essential  that  every 
lift  system  shall  lie  so  arranged  that  until  all  tlie  gates 
on  thes  system  are  clo.sed  it  is  impossible  to  start  the 
lift,  and  that  no  gate  can  be  opened  until  the  lift  is  at 
that  particular  Hoor.  Of  course,  no  lifts  are  construetf d 
without  a  safeguard  against  rope-breakage. 

There  are  naturally  objections  to  devices  which  .secure 
the  objects  mentioned  ;  it  may  be  complained  that  over- 
refinement  leads  to  complications  and  minor  break- 
downs wliich  result  in  ])utting  the  lift  out  of  action  : 
again,  the  failure,  in  the  case  of  iiutoiiialic  lifts,  of 
passengers  tri  close  a  gate  may  make  it  impossible  for 
the  liff  to  be  "called  "  from  another  floor.  Hut  in 
spite  of  these  objections  it  is  incontrovertible  that  safety 
must  even  be  placed  before  efficiency-  where  the  two 
teiins  are  not  svnonvmons. 


liiiv  position    as   regards   the  sale  of 

The  South        domestic  electrical  appliances   in    Cape 

African  .Market    Town,   as    revealed   by  a   report  of  the 

for  Domestic      American     Vice-Consul      abstracted     in 

Appliances.        our   ''  Business  Notes  "  this  week,   will 

be  regarded  by  British  manufacturers 

with   mi.'ied  satisfaction.      It   is  something  to  know  that 

their  goods  are  favourably   ]daced   in  comparison   with 

.American   ajipliances,  but  the  Teutonic  spectre  is  to  be 

seen  in  the  background.     It  is  not  surprising  to  learu 

that    American    toasters  hold   their   own   on   account   of 

superiority,    for    we   have   seen     a     number     of   British 

makes  of   very    flimsy    construction   and    poor  finish   at 

trade   shows,    although    the    more    reputable   makes    are 

certainly  not  inferior  to  the  American  variety. 

We  think  the  claim  of  superiority  thus  advanced  by 
.\merica  apjdies  with  even  greater  force  when  compari- 
son is  made  between  British  and  German  manufac- 
tures, and  on  this  score  alone  we  think  that  British 
aiipliances  will  continue  to  hold  their  own  in  what  is, 
after  :ill,   a    British  market. 


The  British 
Association. 

the  city   after 


Thk  ninetieth  meeting  of  the  British 
Association  for  the  Advancement  of 
Siience  commences  at  Hull  on  Wednes- 
iluv  next,  this  being  the  second  visit  to 
11  interval  of  about  seventy  years. 
Electrical  subjects  seem  destined  to  play  an  ever- 
diminishing  part  in  the  Association's  proceedings,  and 
sj  far  as  we  can  learn  at  present,  the  study  of  electrical 
matters  is  confined  to  Section  A — Mathematics  and 
Physics— of  which  Prof.  G.  H.  Hardy,  F.K.S.,  is  presi 
dent.  Papers  dealing  with  X-rays  ai-e  to  be  contri- 
buted by  M.  le  Due  de  Broglie  and  Prof.  H.  Whidding- 
ton,  B.Sc.  There  will  be  an  exliibitioii  and  description 
of  physical  apparatus  employing  electrical  means  for 
biological  purposes,  and  Mr.  J.  E.  P.  WagstaSe  is  read- 
ing a  pa])er  upon  ''  The  Determination  of  Dielectric 
Constants  and  Susceptibilities  by  Valve  .Methods." 

One  of  the  general  discussions  arranged  in  this  Sec- 
tion is  on  ■'  The  Origin  of  .Magnetism."  to  be  opened  by 
Prof.  P.  Langevin  (Paris)  and  Prof.  P.  Weiss  (."^tras- 
burg). 

The  president  of  Section  (i  —  Engineering — is  Prof. 
T.  Hudson  Heare,  atul  the  subject  of  his  address  is 
'  Railway    Problems   in  Australia." 

Section  F — Economics  (president.  Prof.  F.  Y.  Edge- 
worth) — is  hound  to  be  a  source  of  some  papers  of 
general  interest  and  utility,  and  the  same  may  be  said 
of  Section  J — Psychology  (president.  Dr.  C.  S.  Myers, 
F.R.S.) — in  which  industrial  or  "  applied  "  psychology 
is  receiving  a  great  rleal  of  attention.  One  of  the 
jjopular  evening  iliscourses  tiiis  year  is  to  be  delivered 
In  Dr.  F.  W.  Aston,  who  takes  as  his  subject  "  Atoms." 
It  is  to  be  hoped  that  the  weather  and  conditions 
ucneiallv  will  be  as  favourable  as  they  were  at  Ediii- 
biiro-h   last    vear. 


Wii  note  with  regret  that  the  Glas 
Glasgow  Tram^  gow  Corporation,  by  a  narrow 
way  Contract,  majority,  lias  acrt»pted  an  American 
tender  for  tnimway  rails,  effecting  an 
apiiin'ent  saving  of  t.'i.OOO.  At  a  time  when  over 
a  million  British  workpeople  are  unemployed,  it  is 
painful  to  see  work  sent  abroad  to  "save"'  money 
which  will  have  to  come  out  of  the  pockets  of  the  rate- 
payers in  the  shape  of  doles.  The  injury  to  tlie 
national  interests  is  not  confined  to  this  consideration  ; 
idleness  is  demoralising;  and  irksome  to  iionest  men,  and 
the  examide  set  by  Glasgow  will  result  in  other  orders, 
both  from  home  and  abroad,  being  diverted  from  our 
workshoiis.  We  are  glad  that  all  the  Labour  members 
of  the  Corporation  were  alive  to  the  meaning  and  con- 
sequences of  this  transaction,  and  did  their  titnavt  to 
prevent   its  accomplishment. 
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ASPECTS    OF    THE    MOST    ECONOMICAL   TRANSMISSION    LINE    DESIGN. 


By    WILLIAM    T.     TAYLOR,    M.lnst.C.E.,    M.I.E.E. 


Whkx  designing  a  transmission  Hue  the  object  in  view 
in,  of  course,  the  most  economical  transmission  Hue. 
lu  practice,  tlie  actual  results,  more  often  than  not,  vary 
within  a  wide  range  from  the  most  economical  transmis- 
sion line.  The  cause  may  be  due  to  («)  an  imperfect 
knowledge  of  this  class  of  civil,  of  mechanical,  and  of 
electrical  engineering;  (6)  lack  of  practical  experience; 
(e)  want  of  proper  understanding  of  all  the  present  and 
future  independent  and  inter-dependent  variable  factors, 
Ac. — in  fact,  the  essential  requirement  is  to  be  certain 
that  every  item  entering  into  tlie  problem  of  the  most 
economical  transmission  line  is  receiving  proper  atten- 
tion before  any  further  step  is  taken.  This  is  very 
often  where  the  first  great  discrepancy  is  made,  and, 
perhaps,  added  to  it,  there  may  be  an  inaccurate  or  an 
unsafe  interpretation  or  an  improper  application  of  one 
or  more  of  the  varied  and  rather  complex  economic  prob- 
lems, technical  details,  Ac.  In  the  design  of  the  most 
economical  transmission  line  a  number  of  assumptions 
and  probabilities  must  hrst  be  made,  some  or  all  of  which 
may  offer  avenues  for  a  varying  degree  of  discrepancies 
i;i  the  calculations  upon  which  the  transmission  is  to  be 
designed.  Moreover,  seeing  that  the  transmission  line 
itself  is  but  a  part  of  the  complete  electric  power  system, 
the  numerous  economic  problems  involved  may  be  seen 
to  varj-  widely  and  to  reijuire  the  solution  of  many 
variable  factors,  difficult  and  sometimes  impossible  to 
solve  to  a  fair  degree  of  refinement. 

In  a  general  way,  we  do  not  take  very  kindly  to  the 
two  following  statements:  — 

(1)  We  have  not  designed  and  constructed  the  most 

economical  transmission  line  because  of  the 
uncertainty  of  basic  assumptions,  Ac,  Ac; 
and 

(2)  That  extreme  refineuient  in  calculations  relating 

to  the  determination  of  tlie  proper-  size  of  con- 
ductor,   usually   represents  an   unnecessary  ex- 
penditure of   thought  and  labour,    in   view    of 
the  fact  that   the  final   choice  will  in   any  case 
fall  between  two  different  standard  sizes  of  con- 
ductors differing,   appreciably   in  area,  one  or 
the  other  of  which  must  be  selected  for  commer- 
cial reasons  quite  independent  of  the  exact  size 
which  theoretical  calculation  would  show  to  be 
most  advantageous. 
Obviously,  unless  the  designer  is  fully  capable  of  solv- 
ing, within  a  fair  degree   of   accuracy    (not  necessarilj' 
extreme  refinement),  such  problems  as  the  best  and  most 
economical    location,    the  most   economical    voltage,    the 
most  economical  size  of  conductors,  the  most  economical 
span  between  line  supports,  or  the  most  economical  phase 
correction  or  compensation,    he    is    effecting   no    useful 
purpose  in  saying  that  the  two  above-mentioned  state- 
ments do  not  apply  to  him,  or  that  one  or  the  other  is 
wide  of  the  inark.   The  writer's  experience  forces  him  to 
admit  of  nmch  truth  in  the  above  statements,  and  also  to 
admit  that,    in   general,  they   are  fairly  well   borne  out 
in   actual  practice.     As  in  the  rase  of  a  railroad  or  a 
water  conduit,  our  mathematical  minimum  or  averages 
are  made  subject  to  circumxtances.  and  our  designs  are 
maile  and  the  work    is  completed   for  conditions  not  in 
sieht.   and   which,   from  time   to  time,    call   for  clianges 
in  the  originiil  i  ;iIculations,  assumptions,  probabilities. 
4c. 

The  most  economical  design  of  a  transmission  line  is 
governed  by  many  factors,  the  principal  being  loa'l 
factor,  transmission  distance,  cost  of  energy,  and  the 
annual  expense  of  the  investment.  In  general,  bifr 
power  capacity,  high  load  factor,  long  transmission  dis- 
tance, high  cost  of  energy,  and  low  annual  expense  will 
result  in    a   hir/h   most     economical    voltage;     and,     big 


power  capacity,  high  load  factor,  short  transmission 
distance,  and  low  cost  of  energy  will  result  in  making 
the  most  economical  size  of  conductors  large.  lu  the 
design  of  the  most  economical  transmission  line,  the 
principal  independent  variables  to  be  taken  into  account 
are: — [a)  Distance  of  transmission;  (b)  amount  of 
load  ;  ((•)  nature  of  load;  (rl)  cost  of  generating  energy; 
(t)  number  of  lines;  (/)  number  of  circuits;  (g)  factor 
ot  safety;  (/i)  spacing  of  line  supports;  [i)  electrical  sys- 
tem; (j)  transmission  voltage;  (/i)  spaidng  of  conduc- 
tors, Ac;  (/)  selling  price  of  energy;  (m)  interest  and 
tiepreciation,  Ac 

The  cost  of  a  transmission  line  consists  of  (1)  the 
generating  costs  of  energy  lost  in  transmission;  and  (2) 
the  allowances  for  interest  and  depreciation,  Ac,  on  the 
investment.  By  varying  several  independent  variables, 
the  cost  will  show  a  minimum  for  a  definite  power  load 
(variable  in  practice)  and  definite  transmission  distance. 
The  real  problem  is  not  purely  a  matter  of  solving  for 
a  theoretical  minimum.  The  problem  also  demands 
practically  an  absolute  security  of  service  (best  quality 
of  the  complete  installation),  as  well  as  reasonably  good 
line  voltage  regulation,  Ac.  The  former  niay  mean 
(due  to  service  requirements)  a  duplicate  transmission 
line,  a  very  high  factor  of  safety,  both  electrical  and 
mechanical,  very  high  degree  of  protection  against  light- 
ning and  other  disturbances,  Ac.  The  latter  is  always 
important,  and  is  one  of  the  requirements  in  the  form 
ot  transmitted  energy — its  degree  of  variation  will  vary 
with  the  load. 

Because  of  the  large  capital  outlay  involved  in  the 
transmission  of  energy  over  long  distances  in  great  bulk 
at  very  high  pressures,  it  is  very  important  to  locate, 
design,  construct,  and  ojierate  tlie  line  in  the  most 
economical  manner.  Industrial,  financial,  and  other 
conditions  will  change  the  cost  of  the  complete  transmis- 
sion system,  and  the  value  of  energy,  Ac,  and  the 
constants  assumed  in  the  calculation  for  the  determina- 
tion of  the  most  economical  conditions  (involving  way- 
leaves,  line  supports,  comluctors.  insulators,  earth  wires, 
liind.  liuildings.  transformers,  Ac.)  may  differ  at  one 
time  to  another  sufficiently  to  show  that  the  original  cal- 
culations ai-e  widely  iliflVrcnt  finni  the  Mctual  practical 
conditions. 

The  electrical  efficiency  of  a  power  transmission  line 
depends  upon  (1)  ohmic  loss  in  the  line  conductors:  (2) 
lopper  loss  in  the  transformers  at  both  ends  of  (he  line; 
(3)  magnetic  loss  in  the  transformers  located  at  both 
ends  of  the  line.  The  ohmic  loss  in  the  line  is  directly 
proportional  to  the  S(]uare  of  the  current  and  to  the  re- 
sistance of  the  conductors.  In  long  and  very  high-voltage 
lines  the  load  current  (1)  may  not  always  have  an  equal 
value  along  tlie  line  owing  to  the  existence  of  capacity 
current  (Ic).  The  ohmic  loss  is  variable  according  to 
the  change  of  load  (])ower  and  power  factor)  and  the 
temperature — -the  total  energy  is  dependent  on  tlie  power 
factor.  In  the  design  of  a  transmission  line  a  value 
is  usually  assumed  for  the  amount  of  energy  annually 
transmitted,  which  value  takes  into  account  a  load 
factor  something  after  the  style.  "  the  maximum  load 
is  continiiniis  for  [so  mani/^  hours,  the  remaining  [so 
inan>/]  hours  being  loaded  aiiout  [so  many]  per  cent,  of 
the  maximum."  In  actual  practice  the  economical 
points  upon  which  rea.sonings  are  liased  are  rarely 
met.  and  where  the  most  economical  range  of  points 
has  been  adopted,  the  theoretical  true  minimum  may 
be  attained  for  but  a  very  short  period  of  the  time, 
perhaps  never ;  if.  for  instance,  certain  economic 
)iroblems  were  not  fully  considered  or  not  properly 
understood  in  the  light  of  future  changes  in  the  charac-, 
ter  and  amount  of  load.  Ac.  Usually  the  load,  diver- 
sity, Ac,  are  assumed  long  before  they  actually  exist, 
and,  in  consequence,  certain  discrepancies  generally 
arise  in   practice. 
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When  the  distance  of  transmission  is  great,  the  cost 
rlue  to  the  ohiuic  loss  in  tlie  conductors  and  that  due  to 
the  annual  expea.se  of  line  supports,  conductors,  and 
insulators,  will  tend  to  increase  proportionally.  Obvi- 
ously the  variation  of  load  and  power  factor  will  have  a 
great  influence  on  the  cost  of  transmission.  When  this 
latter  factor  is  low,  the  efficiency  will  be  proportionately 
low,  and,  as  the  total  cajiacity  is  not  being  utilised 
efficiently,  the  annual  exi)ense  will  obviously  increase  in 
proportion.  Tiie  cost  of  transmission  is  coni])oscd  of  an 
electrical  cost  (si:«e,  length,  and  spacing  of  conductors, 
tlie  amount  of  load,  the  nature  of  the  load,  and  the  ter- 
minal apparatua,  sucli  as  the  efficiency  of  transformers, 
&c.),  and  a  capilal  cost  which  represents  fhe  cost  of  line 
suppojts,  conductors,  insulators,  transformers,  land, 
buildings,  switchgear,  &c.,  and  the  interest,  deprecia- 
tion, maintenance,  taxes,  &c.  The  interest  on  tiie  in- 
vestment will  depend  on  the  value  of  the  installation  and 
the  commerciii!  conditions.  The  dejireciation  is  usually 
carried  forward  from  annual  profits  to  provide  for  re- 
placements. Maintenance,  taken  as  a  whole,  will  bear 
a  definite  proportion  to  the  total  amount  of  dejtreciation, 
hence  the  necessity  of  applying  proper  percentage 
values.  The  various  items  of  depreciation  and  main- 
tenance are  not  the  same  for  the  different  parts  of  the 
complete  undertaking.  With  regard  to  taxes,  the  usual 
taxes  for  a  jjower  transmission  system  are:  (1)  income 
tax;  (2)  land  ta.x  ;  (3)  building  tax.  These  taxes  vary 
for  different  countries  and  for  different  localities  in  tlie 
same  countr\-.  The  cost  due  to  annual  expense  will 
consist  of  several  unequally"  durable  and  uneciually 
costly  items,  the  various  items  involved  being  way- 
leaves,  line  supports,  conductors,  insulators,  trans- 
formers, lightning  .arre.sters,  switchgear,  land,  buildings, 
itc.  It  can  tlierefore  be  seen  that  the  importance  oi  one 
item  is  estiiriatod  not  only  by  the  amount  of  money  in- 
vested, but  by  the  coefficients  of  annual  expense.  More- 
over the  cost  of  the  complete  system  is  dependent  not  only 
on  the  first  cost,  but  also  on  the  coefficients  representing 
the  interest,  depreciation,  maintenance,  &c.,  so  that  a 
low  first  cost  for  one  part  may  ver}-  soon  become  a  liigh- 
cost  item  when  the  maintenance  expenses  become 
excessive  on  account  of  short  durability,  i.e.,  poor 
(piality  of  materials,  &c.,  and  inferior  engineering  and 
Vorkmanship.  Thus,  in  the  long  "  chain  "  of  variables, 
we  see  many  reasons  that  prove  the  accuracy  of  the  above 
statements  and  the  great  need  and  importance  of  pre- 
paring reliable  figures  of  every  item,  based  on  a  sound 
engineering  experience,  so  as  to  obtain  as  nearly  as 
possible  the  Ijest  and  the  most  economical  design. 

The  modern  tower  line,  carrying  current  at  very  high 
pressures,  demands  as  careful  study  of  its  location  as  a 
railroad.  In  its  proper  location  it  demands  a  thorough 
knowledge  of  all  the  factors  affecting  the  first  cost,  as 
well  as  subsequent  operation  ;  it  requires  a  keen  sense 
Oi  observation,  so  that  all  the  physical  facts  are 
accurately  noted ;  that  all  advantages  are  taken  and 
disadvantages  avoided.  In  its  location  it  is  important 
to  avoid,  as  far  as  possible,  public  highways,  villages, 
telegraph  and  telephone  lines,  &c.,  at  the  same  time 
keeping  in  mind  such  important  points  as  the  minimum 
distance  of  transmission,  the  minimum  number  of 
angles,  tlie  minimum  altitude  with  minimum  distance 
where  corona  is  in  evidence,  and  the  safest  protection 
from  lightning.  Sometimes  tower  lines  are  cheaper  if 
located  across  rolling  country  (hills  and  valleys)  where 
longer  spans  a:al  fewer  towers  ean  be  used  than  in 
flat  country.  A  careful  study  of  all  these  mininuim 
points  of  cost,  &c...  will  decide  tlie  best  and  tlic  nuist 
economical  transmission  line  loration. 

In  the  location  of  a  line  it  is  preferable  to  first  run 
a  preliminary  line  (on  paper),  then  project  the  location. 
\Vhen  the  location  line  is  being  staked  out,  a  careful 
classification  of  the  ground  crossed  should  be  made  show- 
ing rock  outcrops,  cultivated,  bare,  and/or  swampy 
giound,  &c.  A  line  of  fairly  accurate  levels  should  he 
run  which  will  show  breaks  in  ground  of  two  or  more 
feet.  The  field  w^ork  should  also  show  a  record  of  all 
transverse  slopes  of  more  than  about  ten  degrees.  When 
the  detailed  profile  has  been  completed,  the  line  support 


locations  can  be  made  in  the  office.  One  such  office  pro- 
cedure for  properly  locating  line  supports  is  to  tirot 
make  certain  assumptions  for  loading — investigating 
sag  and  tension  with  a  sudden  drop  in  temperature  or 
for  a  combination.  A  transmission  line  must  be  suffi- 
ciently high  above  the  surface  of  tlie  ground  to  conform 
with  local  and  Government  regulations,  and  the  line  sup- 
port must  be  built  to  resist  (o)  the  weight  of  the  struc- 
ture itself;  (b)  vertical  load  due  to  the  lines;  (c)  wind- 
age on  its  own  structure;  (d)  transverse  load  applied 
at  the  top.  The.se  will  determine  the  size  of  members 
in  tension  or  in  Jcompression  oi  tiie  support.  Theivertical 
load  will  be  the  total  sum  of  the  aggregate  weight  of 
conductors,  insulators,  sleet  coating,  Ac,  and  the  down- 
ward pull  of  conductors  due  to  the  difference  in  the 
height  of  the  points  of  support.  The  weight  of  a  steel 
tower  is  very  much  dependent  on  the  tension  of  the 
conductors  either  in  the  deflection  of  line  or  in  the  un- 
balance of  tension.  The  cost  of  structural  steel  and  line 
support  foundations  will  vary  according  to  the  commer- 
cial conditions.  At  the  present  time  the  type  of  steel 
towers  generally  used  is  the  rigid  type.  The  weight  of 
the  line  insulators  is  dependent  on  the  voltage.  For 
very  high  voltages  the  predominating  requirement  is 
insulating  capacity,  so  that  transmission  voltage  princi- 
pally defines  the  cost  of  insulators,  although  the  cost  is 
mainly  dependent  on  their  weight.  Duplicate  lines 
should,  preferably,  be  constructed  upon  separate  sup- 
ports and  over  a  different  route  to  avoid  the  chance  of 
interruptions  from  storms,  &c.  Against  this  advantage 
is  the  increased  cost  of  line  supports,  wayleaves,  patrol- 
ling, ifec,  but  these  may  be  offset  by  .security  of  service. 
In  the  final  staking  out  of  line  supports  in  the  field  it  is 
most  important  to  engage  a  first-class  man.  An  inex- 
perienced man  may  destroy  part  or  all  of  the  good  work 
accomplished  in  the  office  by  greatly  increasing  the  cost 
of  line  supports  (due  to  placing  steel  where  it  is  not 
lequired),  by  endangering  the  line  by  mechanical  weak- 
ness (due  to  placing  ordinary  supports  instead  of  heavier 
supports  at  angles  caused  by  changing  the  route  to  avoid 
obstacles  not  accounted  for  in  the  office  location  of  the 
line),  by  causing  an  uplifting  of  the  insulators  sufficient 
to  endanger  or  cause  fracture  of  the  cross-arms,  by 
causing  the  clearance  of  conductors  to  extend  below  the 
allowable  minimum,  and,  perhajis,  finally  causing  a 
transmission  line  to  be  built  that  would,  during  the 
whole  of  its  life,  lie  an  undue  source  of  expense  and 
danger. 

For  the  transmission  line  it.self,  the  main  variables 
are  voltage,  power,  and  power  factor  ;  and.  in  view  of 
the  fact  that  a  variation  is  dependent  on  the  line  con- 
stants and  on  the  amount  of  and  nature  of  load,  it 
would  seem  that — considering  all  things--we  are  reason- 
ably justified  in  basing  the  design  on  the  nreraye  values 
of  these  said  variables.  Certainly  at  times  there  occurs 
in  actual  practice  a  wide  range  of  the  different  values 
of  these  variables.  Nevertheless,  we  may  take  it  that, 
in  general,  the  design — taken  purely  from  the  point  of 
view  of  energ}'  losses  in  transmission  ami  the  annual 
expenses  of  the  line  investment — may  be  limited  to  de.il- 
ing  with  the  averages  of  voltage,  power  and  power  factor. 

As  the  cost  of  transmission  would,  in  certain  eases 
(perhaps  generallvl.  vary  but  little  for  different  sp.in 
lengths,  a  deterniinatinn  nf  the  nmsi  ci-onomical  trans- 
mission line  would   be  to: 


(1)    Decide    on     the     n 
definite   voltajre  a 


st     economical    span    for    a 
1  definite  size  of  conductor. 


When  this  has  been  done,  the  next  move  would  be  to:  — 

(•-)   Determine  tin'  cost  of  the  transmission  line  with 

the   most  economical   span   against  the  size  of 

conductors  for  different  values  of  transmission 

„,  voltafres. 

Then:  — 

(.'!)   Plot    these  values    to   show     one  curve  for   eacli 
transmission  voltage. 
.\fterwards :  — 

(4)  Mark  off  the  minimum  wiiich  determines  tlu 
moat  economical  size  of  conductors  witii  thf 
most  fconomieal  span  for  n  given  voltage 
(standard   voltages  among  others'). 
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(5)  From  the   uiininium  points   thus   obtained   for 

diflerent  voltages,  draw  a  curve. 
Finally:  — 

(6)  The  curve  should   show   a  minimum   point  for 

the  most  economical   voltage   of  transmission, 
the  most  economical  size  of  conductors,  and  tlie 
most  economical  spacing  of  line  supports. 
In  conclusion,  although  the  final  choice  will   in   any 
case  fall    between    two    different    commercial     standard 
voltages  and  two  different  commercial  standard  sizes  of  ' 
conductors*,  both  differing  appreciablj',  one  or  the  other 
o;'  which  must  be  selected  for  commercial  and  economic 
reasons,  a  point  always  to  be  borne  in  mind  is  that,  in 
general,  an  ample  design  is  comparatively  less  expensive 
than  a  curtailed  one. 

When  either  voltage  of  size  of  conductors  is  increased, 
the  cost  of  transmitting  energy  will  increase,  due  to  the 


greater  cost  of  the  line,  <tc.  The  variation  of  the 
different  parts  of  the  cost  with  the  change  of  voltage  will 
he  mueh  more  pronounced  than  that  with  the  change  of 
size  of  conductors.  For  a  definite  size  of  conductors 
the  total  cost  of  transmission  will  vary  but  little  with 
a  change  of  span,  but  it  will  vary  greatly  for  a  varia- 
tion in  the  size  of  coiuluctors  ;  also,  for  a  definite  span, 
the  annual  expense  will  increase  with  increased  size  of 
conductors.  The  cost  of  line  supports  will  increase  with 
increased  size  of  conductors,  and  the  cost  of  insulators 
will  increase  with  increased  voltage.  Among  other 
points  of  equal  importance  not  mentioned  here,  all  the 
above  aspects  of  the  most  economical  transmission  lino 
design  go  to  show,  when  properly  balanced  as  regards  tlie 
range  in  the  values  of  tlie  different  variables  and  tlie 
difference  between  standard  of  voltage  and  standard  of 
size  of  conductors,  etc.,  that  the  mathematical  or 
theoretical  minimum  need  not  be  cnleiilated  to  a  high 
de<rree  of  accuracy. 


ESTIMATINQ     FOR     INTERNAL    WIRING    CONTRACTS. 


By    ALAN     KiRK,     A.M.I.EE. 


TiiE  collation  and  analysis  of  estimates  for  the  internal 
wiring  of  buildings  for  electric  lighting  during  the  past 
i  2  months  has  been  an  interesting,  although  somewhat 
saddening,  study. 

In  95  per  cent,  of  the  cases  reviewed  there  was  a 
great  discrepancy  between  the  highest  and  lowest  ten- 
ders, ranging  from  aie  order  of  3  to  1  to  the  order  of 
G  to  1 ;  even  in  the  comparatively  few  cases  in  which 
plans  and  a  full  specification  had  been  provided,  the 
variation  between  the  highest  and  lowest  tenders  was  as 
2  to  1.  To  enable  one  to  appreciate  the  actual  facts  of 
tlie  matter,  it  is  necessary  to  carefully  study  the  relative 
responsibilities  of  the  parties  concerned. 

Assuming  that  the  work  to  be  executed  has  been  placed 
in  the  care  of  a  paid  technical  adviser,  then  the  faithful 
preparation  and  carrying  out  of  the  contract  becomes  a 
joint  liability  shared  by  the  adviser  and  the  accepted 
contractor.  The  advisor  should  clearly  specify  the 
materials  to  be  used,  stating  their  quality  and  quantity, 
where  tliey  are  to  be  fixed,  and  the  method  of  fixing, 
and,  finally,  he  should  make  sure  that  his  instructions 
are  properly  carried  out.  The  contractor  tendering  has 
to  price  the  materials  specified,  including  his  estimated 
cost  of  erection  in  the  manner  and  places  detailed  by 
the  advisor  and,  finally,  when  accepted,  he  should 
execute  the  work  with  the  materials  specified  in  the 
manner  and  ways  i)i  all  ]);uticulars  as  laid  down  in  his 
instructions. 

It  can  be  accepted  as  an  axiom  that  all  tenders  for 
internal  wiring  contracts  are  governed  by  two  factors, 
viz.,  (a)  materials  to  be  erected,  and  {b)  labour  for 
erection;  also  Ijefore  {b)  can  l)e  ascertained  it  is  neces- 
sary to  know  the  magnitude  and  disposition  of  (a); 
therefore,  it  is  essential  that  the  parties  tendering  must 
be  in  possession  of  the  full  facts  concerning  (a)  in 
order  to  eijuitably  estimate  the  requirements  of  (h). 

Having  established  our  ground-work,  let  us  now 
examine  in  iletail  the  methods  employed  in  present-day 
practice  for  (1)  obtaining  tenders,  and  (2)  estimating 
for  contracts;  then,  with  the  information  tlius  avail- 
able, we  can  finally  consider  and  set  down  tlie  best  means 
of  improving  the  method  of  obtaining  tenders  and  esti- 
mating for  them. 

Price  per  Point.— V^'iih.  thJB  method  the  tenderer  is 
askefl  to  give  a  price  per  point  for  a  certain  system 
of  wiring,  and  in  the  majority  of  oases  the  informa- 
tion regarding  the  dispoKiti<,ii  of  the  points  in  question 

'    '  "  Electric  Power  S.vst<'ins  "   (Fiondon  :   Sir  iHaac  Pitman 
and  Sons),  by  Wm.  T.  Tavloi   (!i:if!e  6). 


is  of  the  vaguest  description.  How  can  anyone  give  a 
fair  tender  on  such  a  basis  when  both  of  the  requisite 
factors  are  unknown  quantities?  That  this  is  a  most 
reprehensible  metiiod  must  be  admitted  by  everyone  who 
gives  thought  to  the  matter;  in  point  of  fact,  tenders 
obtained  on  these  lines  resolve  themselves  into  guessing 
competitions,  and  should  be  brought  within  the  scope 
of  the  Lottery  Act. 

Plans  with  Points  only  Indicated.  —  Under  this  head- 
ing are  grouped  all  schemes  that  rely  upon  tlie  marking 
of  plans  with  spots,  crosses,  &c.,  to  indicate  the  pro- 
posed positions  of  wiring  points  as  sufficient  informa- 
tion for  the  tenderer  to  base  his  estimate  upon,  with- 
out any  guidance  as  to  the  path  the  conductors  are  to 
follow. 

That  tenders  obtained  by  this  method  should  show  .a 
considerable  diversity  in  the  prices  is  not  to  be  won- 
dered at,  if  the  multiplex  paths  the  conductors  can 
legitimately  follow  are  taken  into  consideration.  It 
is  obvious  that  before  the  tenderers  can  price  their 
estimates  they  must  decide  how  and  where  they  are 
going  to  carry  the  conductors.  Should  one  of  the  ten- 
derers decide  to  adopt  a  lay-out  whereby  the  greatest 
economy  in  materials  is  obtained  with  a  concurrent 
economy  of  labour,  and  another  decide  to  select  more 
divergent  paths  requiring  a  greater  quantity  of  material 
and  conse(juent  .increase  of  labour,  the  result  might 
well  be  that  the  first  being  the  lower  tender  is.  accepted, 
possibly  to  find  later  that  the  paths  selected  for  the 
conductors  are  not  acceptable  to  the  advisor;  whereas 
the  lay-out  embodied  in  tlie  second  tender  more  nearly 
represents  the  scheme  in  the  mind  of  the  advisor,  but  of 
which  no  indication  had  been  previously  given,  and 
conceivably  the  true  measure  of  the  value  of  the  work 
involved  may  be  that  of  the  higher  tender. 

It  is  pill  pricks  such  as  these  that  often  cause  a  feeling 
of  irritation  between  the  parties  concerned  in  the  con- 
tract, which  could  so  easily  be  eliminated  by  the  adop- 
tion  of  more  businesslike   and  up-to-date   methods. 

Plans  with  Lay-out  Indicated. — Under  this  heading 
are  included  schemes  for  which  plans  are  supplied  by 
the  advisor,  showing  the  positions  of  all  points,  acces- 
sories, Ac,  and  having  the  proposed  paths  that  the 
conductors  are  to  follow  clearly  indicated  in  such  a 
manner  that  the  tenderers  reading  them,  in  conjunc- 
tion with  the  specification  and  schedules,  ciin  by 
measurenient  and  calculation  obtain  the  full  facts  con- 
cerning the  magnitude  and  disposition  of  materials  re- 
(piired  for  tlie  ilue  execution   of  the  contract. 

That  lenders  obtained  by  this  iiirlli,Ml  mIm,  sIm.w 
great  divergencies  in   prices   is  uinlouliti'illy   due  tci   the 
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varying  methods  employed  by  the  tenderers  for  measur- 
ing and  (.alculating  the  quantities  of  materials  required, 
which  brings  us  to  the  consideration  of  (2) — namely, 
estimating  for  contracts. 

Before  proceeding  with  this  considcratioti,   it  may  be 

01  interest  to  interpose  a  few  e.vtracts  from  specifications 

actually  issued  for  the  purpose  of  obtaining  tenders:  — 

"  .     .      .     the  batteries  are  to  be  Leclanche  dry  cells 

fitted   with  nickel-plated  gongs.      .     ." 

"  .      .  all  v.i.r.  cables   and  wires  are  to  have  an 

internal  resistance  of  not  less  than  600  megohms.  .  ." 
the  whole  of  the  circuit  wiring  is  to  be 
arranged  on  the  two-wire  system  suitable  for  200  volts 
taken  from  the  supply  company's  terminals  at  a  pres- 
sure of  50  cycles  per  second.      .      ." 

"  .  .  .  all  lamps  and  otiier  current-consuming 
devices  are  to  be  grouped  in  such  a  manner  that  the 
periodicity  on  each  phase  of  the  supply  is  efficiently 
balanced  when  working  under  normal  conditions.  .  ." 
It  is  not  suggested  that  the  foregoing  "  errors  of 
phraseology  "  are  in  accordance  with  the  general  trend 
of  specifications  issued,  but  merely  examples  of  what  the 
tenderer  may  meet  with. 

In  considering  the  melTiods  adopted  for  estimating 
the  cost  of  executing  internal  wiring  contracts  it  will 
be  advantageous  to  classify  them  as  follows ;  — 

"Bad"  methods  of  estimating  embrace  all'  those 
attempts  which  rely  upon  the  "'  guessing  ability  "  of  the 
tenderer  as  their  basis. 

"Fair"  methods  may  be  taken  as  those  which  use 
as  their  basis  a  combination  of  definite  information  and 
averages  obtained  by  technical  experience. 

"  Good  "  methods  are  those  which  rely  only  upon 
definitely  ascertained  facts  as  their  basis. 

Average  costs  obtained  from  practical  experience,  if 
used  for  obtaining  an  approximate  valuation  of  the 
work  or  as  a  check  upon  estimated  values,  serve  a  very 
useful  purpose,  but  they  should  not  be  taken  as  a  basis 
for  an  estimate.  It  is  only  by  practical  experience  that 
a  knowledge  of  the  art  of  estimating  the  cost  of  laoour 
can  be  gained,  wherefore  the  attempted  use  of  average 
costs  by  unskilled  persons  is  liable  to  be  disastrous. 
The  method  of  estimating  for  internal  wiring  contracts 
generally  used  is  the  one  designated  as  "'  Kair,'  ihi- 
procedure  being :  — 

After  a  perusal  of  the  specification  and  plans  has  been 
made,  certain  circuits  are  selected  as  being  those  which 
will  give,  when  averaged,  the  best  rejiresentation  of  the 
average  amount  of  materials  required  per  point.  The 
next  step  is  to  accurately  measure  up  the  quantities  of 
material  re<iuired  for  the  selected  circuits;  having  ob- 
tained this  definite  data,  it  is,  by  division  and  multipli- 
cation, converted  into  figures  which  are  accepted  as 
being  the  total  quantities  of  material  required  for  the 
contract,  and,  when  priced  together  with  the  estimated 
cost  of  labour  for  fixing,  form  the  net  cost  upon  which 
the  tender  is  based. 

The  procedure  adopted  for  the  method  termed 
"Good"  is  similar  in  application  to  the  foregoing, 
but  instead  of  confining  the  measurement  to  certain 
circuits,  the  quantity  of  material  required  is  obtained 
by  measurement  of  the  entirety. 

The  weakness  of  the  "  Fair  "  method  lies  in  the 
human  element  involved,  i.e.,  the  skill  required  to  select 
representative  circuits  of  true  value.  For  the  purpose 
of  obtaining  data  upon  this  matter  a  considerable 
number  of  tests  were  made  on  various  wiring  plans  by 
taking  a  definite  number  of  circuits  in  varying  pwi- 
Hons,  such  as  the  longest  and  shortest  runs,  all  medium 
runs,  ifec,  and  the  results  disclosed  discrepancies  rang- 
'ug  from  7  to  20  per  cent.  Ijetween  the  average  quanti- 
ties so  obtained.  In  no  case  did  the  average  quantities 
accurately   represent  the  actual  qiiantities  re(|uired. 

Some  of  the  leasons  why  the  "  (uxmI  "  method  is  not 
gtiierally  achipted  are:  Insufficient  information,  lack 
of  time,  inability  of  the  person  estimating,  and  satisfac- 
tion with  average  accuracy. 

The  remedy  for  nearly  all  tiio  evils  outlined  is  the 
adoption  of  "  bills  of  quantities  '"  for  tenderei's  to  price  ; 


by  this  method  definite  quantities  of  specified  materials 
are  given  and,  in  conjunction  with  the  necessary  plans 
and  specification,  the  tenderers  have  full  and  complete 
information  regarding  the  magnitude  and  disposition 
01  the  materials  required,  and  are  thus  in  a  position  to 
accurately  estimate  the  labour  costs  of  erection. 

It  does  not  seem  unreasonable  to  advocate  a  method 
whereby  the  quantity  of  material  requisite  and  necessary 
for  the  due  completion  of  the  work  shall  be  compiled  and 
tabulated  for  the  use  of  the  firms  invited  to  tender  for 
such  work,  in  lieu  of  the  existing  methods  which  necessi- 
tate the  taking  off  of  quantities  by  each  individual 
tenderer.  Electrical  bills  of  q\iantities  provide  a  com- 
plete schedule  of  rates  usable  for  variations,  and  such 
lates  are  absolutely  proportional  to  the  estimated 
amount  of  the  tender. 

In  conclusion,  it  may  be  claimed  that  sufficient  evi- 
dence has  been  adduced  to  %varrant  the  general  adoption 
of  Electrical  Bills  of  Quantities  for  obtaining  tenflers 
for  internal  wiring  contracts.  There  is  no  difficulty  to 
be  faced  in  the  matter  if  the  work  be  placed  in  the  hands 
of  a  competent  electrical  quantity  surveyor,  the  pro- 
cedure being  analofjous  to  the  well-tried  method  in  vogue 
for  nearly  all  building  contract-s,  for  which  bills  of 
quantities  are  prepared  by  a  quantity  surveyor  and 
incorporated  with  the  plans  and  specification  for  tender- 
ing purposes.  It  is  confidently  anticipated  that  if  the 
method  advocated  was  adopted  generally  the  I>eneficial 
effects  resulting  therefrom  would  be  felt  throughout  the 
electrical  profession   and   industry. 


THE  LOADING  OF  A  CURRENT  TRANSFORMER. 


(Communicated.) 
Current  transformers  have  two  distinct  ratings,  the 
first  specifying  the  primary  current  required  to  pro- 
duce five  amperes  in  the  secondary  circuit,  the  other 
rating  giving  the  maximum  loading  of  the  secondary 
side  in  volt-amperes.  The  current  rating  of  a  trans- 
former is  fixed,  more  or  less,  on  a  basis  of  tempera- 
ture rise;  and  the  primary  current  required  to  give 
five  amperes  secondary  current  is  the  maximum  normal 
current  the  primary  winding  will  be  called  upon  to 
carry.  The  volt-ampere  loading  of  the  transformer  is, 
on  the  other  hand,  fixed  on  an  accuracy  of  transforma- 
tion basis,  and  specifies  the  maximum  load  that  can  be 
drawn  from  the  secondary  winding  -without  definite 
limits  of  error  being  exceeded.  The  two  standard 
ratings  for  current  transformers  are  15  and  40  volt- 
amperes. 

Let  us  consider  the  case  of  a  15- volt-ampere  trans- 
former. Since  the  maximum  secondary  current  is  5 
amperes,  the  voltage  on  the  secondary  terminals  when 
this  current  is  flowing  wiil  be  3,  and  the  impedance 
of  the  external  secondary  current  0.6  ohm.  If  now  the 
primary  current  be  reduced,  the  secondary  impedance 
remaining  the  same,  both  the  secondary  current  and 
the  secondary  voltage  will  diminish  approximately  pri>- 
portionally  to  the  primary  current,  and  the  volt-ampere 
output  of  the  secondary  will  vary  with  the  square  of  the 
primary  current.  With  one-tenth  of  the  full-load 
I'limary  current,  for  instance,  the  volt-amjiere  output 
will  be  0.15. 

The  errors  of  current  transformers  are  due  to  the 
fart  that  a  conqionent  of  the  primary  current  is  used 
to  magnetise  tiie  core  to  a  degree  sufficient  to  generate 
the  required  secondary  voltage,  and  the  whole  of  tlie 
primary  current  is  not  tlierefore  availalilo  for  trans- 
formation. The  actual  secondary  current  is  therefore 
less  than  that  calculated  from  the  turns  ratio,  and, 
moreover,  there  is  a  phase  angle  between  this  cur- 
rent  vector   and   that  of   the  primary    reversed.        The 
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magnitude  of  the  errors  clearly  depends  upon  the  mag- 
nitude of  the  primary  magnetising  component.  For 
a  secondary  voltaEre  of  3,  the  primary  magnetising 
componenr  depends  upon  tlie  number  of  turns  in  the 
primary  and  upon  the  dimensions  of  the  magnetic 
circuit  and  upon  the  cliaracteristios  of  the  iron.  If 
the  primary  current  be  halved,  the  .secondary  voltage 
and  the  flux  in  the  core  will  also  be  halved.  If  the 
niagnetising  current  necessary  to  produce  this  tinx 
were  also  halved,  the  proportion  that  this  component 
bore  to  the  total  current  would  be  the  same,  and  the 
error  of  the  transformer  would  be  unaltered.  Unfor- 
tunately, at  the  low  densities  used  witli  current  trans- 
formers, the  i-elationship  between  flux  density  and 
magnetising  force  is  not  one  of  jiroportionality,  the 
B  H  curve  being  in  shape  more  like  a  parabola  with 
a  vertical  axis.  As  the  density  diminishes,  the  mag- 
netising current  is  greater  than  it  would  be  if  there 
were  proportionality  between  tliese  i|uautities.  Accord- 
ingly, at  low  primary  currents  a  relatively  larger 
component  is  required  to  magnetise  the  core,  and  it  is 
found  that,  with  a  constant  secondary  impedance,  tlie 
errors  increase  as  the  primary  current  diminishes.  In 
other  words,  as  the  primary  current  decreases,  the 
secondary  current  becomes  relatively  less,  and  the  ]iliasp 
displacement  becomes  greater. 

The  volt-ampere   rating  of  a  transformer,    therefore, 
really  fixes  the  value  of  the  secondary  impedance,  wliich 


THE  RAMSAY  TURBO-ELECTRIC  LOCOMOTIVE. 


Thk  llam.say  coudcnsiiig  turbine-electric  locomotive,  ilhis- 
trated  in  fig.  1,  may  be  regarded  as  the  .■«>cond  practical 
attempt  made  in  this  cmmtry  to  introduce  the  condensmg 
turbine  locomotive  with  electric  trausmissiuii,  the  firtt  one 
lieiug  the  Keid-Ramsay  locomotive  built  by  the  North 
Britisji  Locomotive  Co.,  Ltd.,  Glasgow,  and  tried  on  the 
Cowlans  Inchne,  Glasgow,  in  the  year  J9iU. 

In  locomotives  of  this  type  the  principal,  and  indeed,  tlie 
iwimary  object,  is  to  economise  in  fuel  and  water,  and  a 
super-heater  boiler  with,  in  this  case,  a  total  heating  surface 
of  1,4-58  sq.  ft.  is  provided  for  generating  steam  for  actuatmg 
the  main  and  auxiliary  turbines.  A  condenser  of  novel 
design  is  in.sta!led  into  which  the  exhaust  steam  from  the 
tvirbine  is  discharged  through  a  large-diameter  pipe,  being 
expanded  down  from  boiler  pressure  to  a  vacuum  of  '27J  m., 
the,  condensate  being  drawn  off  from  the  coudenser  by  a 
rotary  extracting  pump  and  returned  to  the  well,  from  whidi 
a  feed  pump  delivers  tl\c  water  into  the  boiler,  thus  com- 
pleting the  cycle. 

The  Kamsay  locomotive  is.  in  effect,  two  separate  units 
which,  when  coupled  together,  to  a  large  extent  resemble  a 
locomotive  with  its  tender  as  in  ordinary  practice.  As  a 
matter  of  fact,  however,  both  units  form  separate  engines 
coupled  together.  The  front  one,  both  as  regards  the  boiler 
and  framing,  dilfei's  but  little  fiom  accepted  locomotive  prac- 
tice, with  the  exception,  of  course,  that  the  features  of  the 
cylinders,  reciprocating  parts.  &c.,  ape  replaced  by  a  turbo- 
generator, this  being  supplied  by  the  Oerlikon  Co.,  of 
Zurich.  The  main  turbine  is  of  the  impulse  pressure  com- 
pounded niulti-.stage  type,  counected  through  a  flexible 
coupling  to  a  three-pha.ie  generator  capable  of  sustaining  a 
•2-")   per  cent,   overload  for  half  an  hour.       Tins  generator   is 
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cannot  be  exceeded  if  the  errors  are  to  be  kept  within 
assigned  limits.  The  volt-amiiere  loading  refers  to  the 
output  when  the  transformer  is  supplying  5  amperes, 
and  at  other  currents  the  permissible  loading  varies 
as  the  square  of  the  secondary  current.  The  wording 
of  the  B.E.S.A.  specification  for  instrument  trans- 
formers is  a  little  obscure  on  this  point,  as  from  a 
casual  reading  it  might  appear  that  a  transformer  is 
required  to  supply  its  rated  volt-ampere  output  at  any 
secondary  current  down  to  0.5  amp.  without  the  limits 
of  inaccuracy  being  exceeded.  If  this  were  the  require- 
ment, the  maximum  secondary  voltage  for  a  15  volt- 
ampere  transformer  would  be  30.  Tlie  flu\  would  there- 
fore be  100  times  that  required  with  a  lo.-id  of  0.6  ohm 
impedance. 

In  view  of  the  fact  that  a  5-ampere  full-load  secondary 
current  is  now  invariable,  it  would  seem  more  reasonable 
to  rate  a  current  transformer  on  an  accuracy  basis  by 
the  maximum  impedance  of  the  secondary  load  it  can 
suppl}'.  The  two  values  of  the  impedance  corresponding 
to  the  standard  ratings  of  15  and  40-volt-ampcres  arc 
0.6  and  1.6  ohms  respectively. 

In  conclusion,  it  may  be  noted  that  the  H.E.S.A. 
specification  gives  the  limits  of  error  with  a  non- 
inductive  secondary  load.  The  effect  of  an  ind\ictive 
load  on  a  current  transformer  secondary  is  to  diminish 
both  the  phase  angle  and  the  secondary  current  as  com- 
pared with  a  non-inductive  load  of  e(iual  impedance. 
Since,  in  actual  practice,  the  load  of  a  current  trans- 
former is  rarely  non-inductive,  it  would  seem  preferable 
to  specify  the  limits  of  error  applying  to  a  load  of  the 
character  of  those  representing  average  conditions. 


.separately  excited  by  an  auxiliary  turbine  ilriveu  direct 
curient  generator.  The  three-phase  geuerp.tor  supplies  power 
to  four  three-phase  slip-ring  motors  arranged  in  two  groups 
(in  the  front  and  rear  parts  of  tlie  locomotive  respectively. 
The  tw(j  motors  of  each  group  are  bolted  to  a  common 
stretcher  carrying  a  countershaft  to  which  the  motors  are 
geared.  The  power  is  then  transmitted  from  the  counterfiliMft 
to  the  six  driving  wheels  on  each  engine  unit  by  cuupliii;; 
rods  in  the  ordinary  manner.  Each  of  the  motorsis  capable 
of  developing  275  h.p. 

The  rear  engine  incorporates  the  coal  bunker  and  cooliiif. 
water  tank,  as  well  as  the  condenser  and  its  appurtenances. 
The  coiKlen.ser  is  of  the  evaporating  type  supplied  with  air 
by  a  fan  at  the  rear  of  the  engine.  The  steam  tubes  of  the 
condenser  are  arranged  in  the  form  of  a  cage,  which  is  caused 
to  revolve  in  water  at  slow  speed,  and  through  which  air  is 
impelled  by  the  fan  in  a  radial  direction  over  the  lubes.  A 
flexible  pipe  between  the  two  portions  of  the  engine  con- 
nects the  turbine  exhaust  to  the  condenser. 

'flip  boiler  is  hand  fired  and  fitted  for  forced  draught.  The 
driver  manipulates  the  locomotive  by  means  of  a  master 
controller  placed  in  the  cab. 

The  leading  particulars  are  as  follows:  Length  over-all. 
flO  ft.  7  in.;  length,  wheel-base,  59  ft.  4  in.;  total  weight, 
iiichuiing  2.200  gallons  of  water  for  cooling  purposes  and 
4  tons  of  coal,  1.3(3  tons  15  cwt. ;  adhesive  weight,  10S.5  tons: 
tractive  force,  22,000  lb.;  turbo-generator,  800  kW  at  :5,(Ul0 
revs,  and  27J  in.  vacuum,  voltage  600. 

The  locomotive  was  constructed  by  Sir  W.  G.  .\rmstroug, 
Wliitworth  &  Co.,  Ltd.,  at  ttic  firm's  Scotswood  works,  tu 
the   design   of  the  Ramsay  Condensing  Locomotive   Co.,  Ltd. 

\\'c  are  indebted  to  our  contemporary  Tlir  Itailuay 
]']iminirr  for  the  above  information  and  the  illustration  of 
the   locomotive. 


International  Trade   Conference  at   Venice. — The  General 

Council  of  the  Intcrn;itiiiM;il  Parliamcutary  'I  radc  Cuuferetice 
will  iijict  ill  the  Doge's  I'alace  at  Venice  on  October  3rd.— 
Ilciitcr  (Brussels). 
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INSULATING     MATERIALS. 


Developments    in   Qreat    Britain. 


A  PAl'KK  thiit  w.is  presented  at  the  .June  Cuuventiuu  of  the 
AiiH'i-ieati  Institute  of  Electrical  Engineers,  at  which  the 
author  attended  as  a  <lele^'ate  fmni  Europe  of  the  fnter- 
national  Electrotechnical  (.'(unniissicjn,  is  intended  to  show 
the  lines  along  which  the  iiiiuiufacturers  of  electrical  api)ara- 
tus  in  Great  Britain  arc  diMlinj;  witli  their  insulation 
problems.  The  facilities  that  have  lieeii  established  for  insu- 
lation research  are  outlined  and  tlic  niore  important  dev<'lop- 
ments  in  insulating  materials  and  processes  employed  in  tlu' 
various  classes  of  electrical  apparatus  are  discussed,  witli 
special  reference  to  thermal  characteristics  and  consideration. 
The  opinions  of  British  electrical  engnieers  upon  certain 
aspects  of  temperature  rating  of  machinery  as  effected  by 
insulation  are  considered  iiy  the  author,  who  suggests  a 
bold  advance  in  two  main  directions :  lirst,  the  use  of 
higher  temperature  limits  wheic  cxixn-ience  indicates  that 
this  can  be  safely  done;  and,  secondly,  the  compari.sou  of 
machine  performance  on  a  basis  of  temiierature  rise  rattier 
than  on  that  of  total  temperature  recommended  by  the 
International  Electroteclinical  Commis,sion. 

In  the  course  of  his  paper,  which  we  abstract  from  the 
Metropolitan-Vickers  Gazette,  Mr.  A.  P.  M.  Fleming, 
M.I.B.E..  &c.  (Metropohtau-Vickers  Electrical  Co.,  Ltd.) 
points  out,  inter  tilia,  that  most  research  work  has  been 
directed  principally  to  extending  knowledge  of  the  behaviom' 
of  insulation,  improving  quaTity,  developing  more  scientific 
insulating  processes,  defining  the  requirements  of  insulation 
users,  and  standardising  the  methods  of  testing  materials. 
A  most  important  development  has  been  the  increasing  ten- 
dency 111  recent  years  for  makers  and  u.sers  of  insulation  to 
co-operate  either  individually  or  through  the  medium  of  the 
British  Electrical  and  Allied   Industries  Research  A.s.sociation. 

Industrial  Morliincs. — For  machines  other  than  traction, 
crane  and  mill  motors.  Class  .\  materials  are  employed,  i.e., 
organic  insulation  of  cotton,  silk  and  paper,  either  impreg- 
nated or  untreated.  In  addition  mica  wrappings  or  linings 
of  similar  material  are  employed  to  a  very  considerable  extent 
on  the  slot  portions  of  windings. 

No  very  great  advance  in  quality  can  be  looked  for  in 
Glass  A  materials.  Certain  improvements  that  are  worthy 
of   .some   note,   however,   are    briefly   as  follows*  :  — 

Pressboard  is  a  fibrous  insulating  material  otherwise  known 
as  fullerboard,  presspahn,  &l\,  which  before  the  war  was 
made  only  to  a  very  limited  extent  in  England,  the  sii|i|ilies 
being  obtained  from  -\merica  or  the  Continent.  While 
materials  similar  to  those  originally  imported  are  now  manu- 
factured in  England  to  meet  the  requirements  of  certain 
markets,  newer  types  of  pressboard  have  been  developed 
along  two  distinct  lines,  having  the  following  characteris- 
tics:— 

(1)  A  soft,  porous,  sheet  material  made  from  a  mixture  of 
fibres,  and  rendered  as  ab.sorbent  as  possible.  This 
material  is  principally  used  for  transformers,  but  is  also 
applicable  to  machine  insulation.  Its  great  absorbent 
property  is  .secured  at  the  expense  of  a  comparatively 
low  density  and  correspondingly  decreased  di-electric 
strength. 

(2)  A  dense  non-absorbent  sheet  material,  of  which  the 
fibres  are  reduced  to  a  .seini-colloidal  state,  resulting 
in  a  product  which  is  very  hard  and  dense,  possessing 
exceptionally  high  di-electric  strength  and  ':apable  of 
withstanding  prolonged  immersion  in  hot  oil  without 
loss  of  mechanical  properties.  It  has  been  prepared 
from  a  mixture  of  fires  containing  a  large  percentage 
of  jute.  Owing  to  its  ligno-celliilose  character, 
however,  jute  has  the  characteristic  property  of  becom- 
ing somewhat  brittle  at  temperatures  higher  than 
about  100  deg.  C.  and,  therefore,  if  required  to  meet 
more  severe  t.emperature  conditions  than  this,  it  will 
probably  be  necessary  at  some  manufacturing  incon- 
venience to  employ  a  cotton  b.i.se  to  secure  improved 
ageing  properties. 

The  following  table  indicates  the  princi|)al  characteristics  of 
these  two  types  of  materials,  togetlmr  with  those  of  pres.s- 
board  of  ordinary  quality,  the  test  foi'  comparative  purposes 
having  been  made  on  1/32  in.   thickness  of  sheet:  — 


"'S  ■" 

Per 

S.Sd 

e=f  = 

cent,  of 

Tensile  str.  in 

=l^t^ 

water 

tons/s<i.  in. 

sSsss 

Quality. 

Density 

la  as 

absorp- 

U9  h 
t  Ir 

4  ho 
at 

1.10 

Break 

age  per 

after  : 

appl 

after 
34 

hours. 

With 
Rrain. 

Across 
crrain. 

Mi 

raii 

withou 

after! 

hot  oil 

Soft  absorbent 

■mo 

no 

»'8(1 

SBO 

FoWi  Hat. 

Dense  noii^absorbcnt 

1-43 

fil8 

44 

.'i-20 

S'80 

r 

Ordinary  grade 

1-25 

.100 

110 

4Tifl 

8-60 

V 

Varnished  Cloth. — Considerable  progress  has  been  made  in 
the  manufacture  and  in  invesfigating  the  behaviour  of  this 
material  under  working  conditions,  particularly  the  well- 
known   phenomenon  of   the   very   excessive    reduction  of   the 
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di-ele<tric  strength  with  increase  in  temperature,  which  is 
more  marked  in  varnished  cloth  than  iu  other  Class  A 
materials.  Particular  attention  has  been  paid  to  the  specially 
important  point  of  dressing.  Many  large  manufactursrs 
<laim  that  a  dressing  is  essential  to  prevent  varnish  coming 
into  clo.se  contact  with  the  cotton  fibres,  as  it  is  considered 
that  such  contact  deteriorates  the  cloth.  .Another  important 
consideration  is  the  suitability  of  the  varnisheji  used.  fi.r.. 
the  resin  content  and  the  contents  of  driers.  If  the  resin 
content  is  too  high  the  cloth  lacks  flexibility ;  if  tf)0  low.  the 
varnish  film  lacks  sufficient  strength.  The  contents  of  driers  is 
of  supreme  importance.  For  a  varnish  film  to  posseBS  a  high 
di  electric  strength  tlie  varnish  must  be  oxidised  as  com- 
pletely as  pos.sible.  Too  low  a  content  of  driers  causes  poor 
dielectric  strength.  There  is,  however,  an  lipner  limit  of 
drier  content  and  if  this  is  overstepped  in  the  slightest  degree 
bad  "  tendering  "  of  the  fabric  results,  which  frequently 
does  not  reveal  itself  until  .several  months  after  manufacture. 
and  it  can  take  place  in  a  batched  and  wax-protected  roll  in 
the  absence  of  air  It  is  thought  that  in  the  presence  of 
excess  driers  unstable  oxides  are  formed  in  the  varnish  film. 
and  that  the.se  gradnallv  decompose  with  the  liberation  of 
free  oxvgen,  which  cause-  the  "  tendering."  In  all  cases 
where  "  tendering  "  results  the  di-electric  stiength  of  the 
varnish  cloth  is  found  to  be  excentionally  good.  No  kTi'>'"- 
ledpe  has  vet  been  gained  as  to  the  effect  of  such  unstable 
oxides  on  the  varnish  film  under  actual  workinc  conditio^ 
but  it  is  qnit^  possible  that  at  a  temperature  of  100  deg.  C. 
their  decomposition  would  be  accelerated,  and  that  the  film 
might  be  further  oxidLsed  either  with  the  formation  of  an 
acid  sticky  mass,  or  possiblv  of  n  friable  power  In  any  case 
there  would  be  considerable  mechanical  weakening  of  the 
cloth  which,  coupled  with  the  effects  of  vibra't^on,  might 
bring  about  a  breakdown. 

Simthetir  Varnish.  Paper  /i-xir/fs  and  Tahen.— The  general 
tendency  is  to  curtail  their  use  until  their  projterties.  par- 
ticularly  as  regards  absorption  of  moisture  and  low  surface 
resistance,  are  more  thoroughly  under.stood.  .\  great  deal  of 
investigation   in    this    direction    is   in    progress. 

Miiiatiire-proof  Treatment  nf  Windinns. — In  none  of  the 
materials  employed  in  these  processes  has  there  been  anv 
marked  improvement  in  recent  years.  While  it  is  genera!''- 
felt  that  Class  .\  materials  have  nearly  reached  their  phvsical 
limits  of  durabilitv  under  the  temperatures  and  conditions 
met  with  in  practice,  there  is  still  much  knowledge  to  l>e 
obtained  which  will  correlate  the  results  obtained  in  the 
laboratory   with   tho.se   of   practical  experience  in   service. 

Turho-.-ilterriafor.'i  and  other  Lnrpe  Xfaehiaex — The  ten- 
dency has  been  to  employ  materials  of  Class  B.  S<ime  manu- 
facturers do  this  to  a  limited  extent  in  the  case  of  stator 
windings,  where  the  materials  usually  consist  of  combina- 
tions of  mica  with  paper  or  cambric.  The  volume  of  nii'-a 
ordinarily  co'ntained  in  n  commercial  grade  of  these  materials 
may  be  as  low  as  2.5  per  cent.  :  this  proportion  does  not  com- 
pare favourablv  with  that  of  the  insulation  practicable  on 
turbo-rotors.  Mica  paper  taiie  and  mica  silk  enable  the  appli- 
cation  of  a   higher   percentagi'   of   mica    to  be   made. 

No  effective  fire  proof  treatment  of  stator  insulation  has 
yet  been  found.  Turbo-rotor  windings  can  be  insulat<>d  almost 
entirely  with  hard-pressed  niicanite  containing  not  less  than 
90  \>er  cent,  by  volume  of  mica.  The  small  quantity  of 
Grade  A  insulation  that  has  to  be  employed  during  the 
a.ssembling  of  these  windings  can  be  disregarded.  Further,  in 
supporting  the  ends  of  the  windings,  an  almost  non-inflam- 
mable insulation,  such  as  that  prepared  from  asbestos  and  syn- 
thetic resin,  can  be  used,  thus  rendering  the  whole  of  the 
insulation  of  the  rotor  extremelv  heat-resisting.  Probably 
the  most  marked  improvements  in  the  insulation  of  •' ■ 
gi-oup  of  electrical  machinery  are  secured  through  the  closer 
technical  control  and  .supervision  that  is  now  exercised  of  in- 
sulation processes  in  the  shops,  am'  the  more  rigid  .selection 
of  the  insulation  materials  employed. 

Trans^)r»>«'r.s.— Materials  of  Class  .\  are  used  ext<>nsively. 
There  is  a  t<^ndency  now  to  employ  pre8sl)oard  of  the  ver^ 
dense  quality,  which  is  very  strong  both  di-electrically  and 
mechanically  at  the  highest  temperatures  met  with  in  prac- 
tice. Tests  on  a  cylinder  of  this  material  after  exposure  to 
a  temperature  of  .W  deg.  C,  for  twenty  hours  and  then  to  oil 
at  a  temperature  of  90  deg.  C.  for  two  hours,  yielded  the 
following  breakdown  figures:  — 

Instantaneous    breakdown        550  V  per  mil 

Breakdown   after  1   minute      445  V  vier  mil 

Breakdown  after  5  minutes     400  V  per  mil 

These  results  give  a  time  voltage  i-urve  at  this  temperature 
of  a  very  favourable  character. 

The  correlation  between  laboratory  tests  on  highly  refined 
non-sludging  oils  and  their  behaviour  in  practice  is  not  as 
yet  very  complete  It  is  possible  that  their  ust^  affords  an 
unnecessary  margin  of  safety  in  the  ca.se  of  certain  types  of 
transfonners.  and  that  somewhat  cheaiX'r  oils  would  be  satis- 
factorv   in   transfonners  where  there   is  a   minimum   amount 
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frf  bare  copper  exposed  to  the  ciitalytie  action,  ami  where  theie 
is  a  mininiimi  amount  of  oil  surface  exposed  to  the  air. 

Laborntory  Tests  anil  Srrvice  Es-pcricnrc .—WhWe  it  is  indis- 
putable that  the  rating  of  electrical  machinery  must  be  based 
upon  the  teuipernture  which  insulation  will  withstand,  it  is 
becomiuf,'  appreciated  that  only  upon  the  results  of 
practical  experienco  with  the  operation  of  machines 
under  known  service  conditions  and  for  long  periods  can 
conclusions  as  to  the  durability  of  insulation  satisfactorily  be 
drawn.  Ther«  has  been  a  tendency  to  attadi  to<i  jireat 
importance  to  laboratory  investisations.  The  increasing  ten- 
ilency  for  power  plant  engineers  to  maintain  careful  records 
of  temperature  performances  of  their  large  generator  and 
transformer  units  will  eventually  afford  data  of  the  utmost 
value  and  serve  to  confirm  or  amend  present  ideas  as  to 
correct  temperature  ratings. 

Ttrnprrntiire  Consideratlonst. — The  temperature  limits  now 
proposed  for  Class  B  materials,  under  the  new  methods  of 
measurement,  whilst  apparently  higher  than  the  figures 
formerly  recognised,  do  not.  actually  imply  higher  internal 
temperatures  than  have  existed  in  the  past,  or  than  the 
result.s  of  experience  indicate  as  safe.  In  those  cases  where 
conditions  permit  the  use  of  materials  which  withstand  hii'h 
temperatures,  all  features  of  design  should  be  viewed  in 
proper  perspective,  and  full  advantage  taken  of  high  tem- 
perature limits,  if  by  doing  .so  better  all-round  performance 
re.sults. 

In  connection  with  the  tendency  on  the  part  of  Britisli 
manufacturers  to  employ  in  transformers  highly  refined  non- 
sludging  oils,  coupled  with  the  use  of  dense  fibrous 
materials  which  will  withstaml  high  tem])eratures  without 
deformation  or  serious  loss  of  insulating  value,  it  is  felt  by 
some  that  the  emplovment  of  oil  conservators  safely  permits 
higher  t<>_mnerature  limits  both  in  the  oil  and  windings  than 
are  permissible  without  the  use  of  these  devices. 

Ratings  based  upan  'Prmperntiire  Rise. — In  the  case  of  in- 
dustrial machines  there  is  a  strongly  growing  opinion  anion ■_' 
British  engineers  that  in  the  ratine  of  electrical  machinery 
the  decision  of  the  International  Electrotechnical  Commis- 
sion to  establish  a  basis  for  comparing  tenders  by  different 
countries,  according  to  total  temperature,  was  a  mistaken 
nolicy.  and  that  temperature  rise  affords  a  much  more  satis- 
factorv  means  of  securing  this  object.  The  combinations  of 
insulation  used,  particularlv  on  turbo-alternators  and  other 
large  niachines.  differ  considerably  in  the  proportions  of 
organic  and  inorsanic  materials  that  they  contain  and  conse- 
iiuently  also  in  their  heat-resisting  properties.  It  is  felt  that 
the  p'-esent  cbissification  is  unsatisfactory  and  .should  bi- 
revised.  some  differentiation  being  made  in  the  limits  set 
according  to  the  qualitv  and  the  iKisition  in  which  any  pai- 
ticular  type  of  material  is  u.sed.  For  instance,  the  insulation 
that  is  possible  for  rotor  windings  throughout  may  be  rela- 
tively of  superior  heat-resisting  quality  to  that  Which  is 
sometimes  used  on  the  .slot  portions  of  stator  windings,  whidi 
again  is.  in  general,  superior  in  this  respect  to  the  insulation 
on  stator  end   windings. 


A     NEW    TELEGRAPH     SYSTEM. 


U.MXFI.tK.NCKn     BY    TRACTION    CdRRENTS. 

At  the  recent  9th  Congress  of  the  International  Railway 
Association  at  Rome  a  report  wa.s  .submitted  regarding  a  new 
telegraph  system  for  one-wire  circuits  with  earth  return 
w'hich  is  claimed  to  be  insensible  to  perturbation  currents 
produced  by  induction  from  electric  railways  working  on  the 
a.c.  system.  This  contribution  to  the  solution  of  an  old  prob- 
lem forms  the  subject  of  patents  No.  139.241  fflreat  Britain), 
and  No.  I,:t95,9.53  (U.S.A.).  and  has  been  utilised  by  the 
Admini.stration  of  the  Italian  Stat«  Railways  on  the  Turin- 
Torre  Pellice-Berge  three-phase.  16.7-cycle,  :i,()(IO-volt  railway 
line  where  it  has  made  it  possible  to  retain  unaltered,  thi™ 
one-wire  external  circuits  even  where  they  are  mounted  on 
jio.sts  placed  on  the  railway  track. 

The  system,  whicTi  was  devised  by  Messrs.  Frattola,  Cas- 
teUi  and  Regnoni,  officers  of  the  said  Administration  in 
Rome,  is  based  on  the  well-known  principle  of  electric 
resonance.  .'\  Commission  formed  of  officers  of  the  Adminis- 
tration of  the  State  Railways  and  the  Ministry  of  Posts  and 
Telegraphs  has  examined  the  installation  and  has  ascertained. 
with  satisfaction,  its  regular  and  practical  working.  The 
system  is  to  Ije  applierl  on  .some  telegraph  circuits  of 
the  /Jenoa-Spezia  line,  on  which  traction  with  three-phase 
current  is  shortly  to  be  introduced:  its  application  has  also 
been  decided  upon  for  circuits  on  the  Romc-Formia  branch 
of  the  new  Rome-Naples  line,  which  is  also  to  be  electrified 
with  three-phase  current ;  other  installations  have  been  taken 
up  for  study. 

For  transmission  an  alternating  current  of  a  relatively  high 
frequency  as  compared  with  that  of  the  perturbation  ciirrents 
is  used,  while  for  receiving  purposes  a  devi<'e  is  employed 
which  IS  in  electric  resonance  with  the  frequency  of  the  trans- 
mission current,  s<>a«  to  Iw  able  to  work  regularly  only  witli 
the  latter  current  and  to  he  in.sensible  to  the  perturbation 
currents.  Such  a  device  -uiay  consist,  in  its  simplest  form. 
of  an  inductance  and  a  capacity  in  series, 


In  practice  the  transmission  current  may  be  obtained  m 
various  ways;  for  example,  from  an  alternator  controlled  li,\ 
a  small  electric  motor  which  is  fed  by  accumulators  or  by  the 
local  network  for  the  distribution  of  electricity,  or  "from 
an  <irdinary  induction  coil  of  the  vibrator  type.  Where  indus- 
trial current,  for  instance  of  from  i'l  to  50  periods,,  is  avail- 
able, it  may  be  used  directly  after  a  duplication  or  triiilication 
of  the  frequency  by  means  of  static  transformers  of  the 
saturat<id-iron  type,  such  as  the  Vallauri  doubler  and  [h>- 
Spinelli  triplicator. 

In  the  installation  in  question  this  latter  apparatus  li;i> 
I'een  adopted,  by  means  of  which  the  three-phase  current  nl 
(■J  and  .50  periods  is  transformed  into  one-phase  current  nl 
1'2(3  and  150  periods;  as  a  reserve  generator  each  telegraph 
station  has  an  induction  coil  with  a  spring  vibrator  fed  by  a 
battery  of  from  two   to  four  accumulators. 

For  receiving  purposes  the  scheme  shown  diagrammatically 
in  fig.  1  has  been  chosen,  in  which  m  is  an  ordinary  Morse 
key   with  five  clamps.    Bv  depressing  this  kev  the  receivm.; 
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L  Li.  line  :  M.  double  Morse  key ;  s.  two-lever  switch  ;  h  Bi.  induction  coil : 
v.  vibrator:  p.  Pi.  Pj.  accumulators:  Oi,  C:;,  C;*,  condensers;  E.  Spinelli 
transformer  :  Ui,  polarised  relay  :  R-,  ordinary  relay  :  .\,  Morse  apparatus. 

Fig.  1.— Rbceiver  Circdit  Diagram. 

device  is  separated  from  the  line  and  alternating  current  is 
sent  to  it  by  a  Spinelli  triplicator  e  or  by  an  auxiliary  induc- 
tion coil  B  Bi.  When  the  key  is  at  rest  the  transmitting 
device  is  insulated  from  the  line,  which  instead  communi- 
cates with  the  receiving  device,  which  consists  of  a  polarised 
relay  r,  who.se  armature  vibrates  so  as  to  render  intermittent 
a  contact  which  closes  the  circuit  of  the  cell  l',.  This  increases 
its  resistance  and  thus  diminishes  the  current  supplied  li\ 
the  cell  p,.  The  relay  r„  now  sets  free  its  armature,  which 
will  then  close  a  second  circuit,  w-hich  compri.ses  the  writer  a. 
The  receiving  apparatus  may  be  simplified  by  using  the 
polarised   relay  as   a   sounder. 

The  "  (ieneral  Direction  "  of  the  Italian  State  Railways 
caused  a  series  of  experiments  to  be  made  with  the  above 
apparatus  in  order  to  ascertain  its  efficiency  on  the  Torino- 
Pinerolo  line  (the  fir.st  electrified  track  of  the  Torina-Torre 
Pellice-Berge  line)  on  which  the  telegraphic  circuits  were 
exposed  to  inductive  electromotive  forces  of  c'onsiderable 
duration  and  higher  than  100  volts  and  with  maximum  points 
up  to  258  volts.  With  these  strong  induced  voltages  the 
apparatus  assured  clear  and  undisturbed  communication, 
while  with  ordinary  apparatus  inserted  in  the  same  one-w.ic 
circuit  an  uninterrupted  trembling  of  the  armature  of  tli(> 
writing  device  occurred,  which  rendered  transmission  quite 
impossible. 
The  conclusions  arrived  at  after  these  experiments  iiiiiy  b 
summed  up  as  follows  :  (1)  the  .sy.stem  allows  regular  work 
ing  of  ordinary  Mor.se  apparatus  on  one-w'ire  circuits  ex|wsed 
to  pertiirljations;  (2)  the  attt^nuation  which  the  use  oi 
alternating  currents  inevitably  implies  as  regards  the  distance 
of  the  transmission  can  practically  have  no  importance 
within  the  limits  of  the  ordinary  lengths  of  circuits  for  rail 
way  si-rvice ;  (3)  the  perturbations  produced  in  turn  by  the 
alternating-current  telegraph  system  on  the  neighbouring 
and  parallel  telegraphic  circuits  have  no  influence  on  the 
working  of  the  Morse  apparatus;  (4)  the  perturbations  pro 
duced  on  neighbouring  and  parallel  double-wire,  telephone 
lines  are,  in  the  eases  ob.served.  of  the  same  order  as  those 
produced  by  oth(>r  telegraphic  circuits  when  a  generator  ol 
the  coil  type  is  employed ;  they  are  quite  insensible  when  :i 
current  generator  with  a  smooth  wave  is  employed.  The 
system  might  also  be  applied  to  telegraphic  circuits  workerl 
by  the  aid  of  high-speed,  appanitiis,  such  iis  the  Hughes  ap 
paratus.   by  employing   suitable   transmission   frequencies. 

The  installation  on  the  Torino-Torre  rellice-Barge  liiu' 
comprises  35  telegraphic  groups,  with  as  many  a.c.  receiving 
apparatus,  divided  between  10  stations.  The  apparatus  was 
constructed  by  the  Societ;"i  Anonima  Arco,  rrf  Rome, 
and  the  Spinelli  triplicators  by  the  Societ.i  Officine  per  cos- 
truzioni  eleftriche  gia  Biasc;'i,  of  Milan.  The  latter  have  a 
power  of  100  w-atts  and  three  tappings  on  the  secondary  for 
voltages  of  70,  110  and  150  volts.  In  all  the  circuits  a  pres- 
sure of  110  V  is  used,  and  at  the  stiitions  of  Piscina,  Bibi;ina 
and  Campiglione,  where  electric  energy  is  not  available,  the 
induction  coil    is    used    for    traiisinission ;    in    the    stations 
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between  Turin  and  Airasca  the  Spinelli  tri plica  tor  is  fed  with 
throivphase  current  at  uO  periods,  and  t;oni'iates  single-pliasc 
current  at  IM  periods;  beyond  Airasca  the  Spinelli  apparatus 
is  fed  with  three-phase  currents  at  4'i  periods  and  ^jenerates 
monophase  current  at  I'iO  [wriods.  In  this  way  different  cir- 
cuits are  working,  without  its  beins  necessary  to  regulate  the 
apparatus,  with  two  transmission  ireijuencies  and  sometimes 
even  with  three  frequencies;  when  in  some  stations  the 
current  supplied  by  tlie  Spinelli  transformers  fails,  the  service 
is  carried  on  with  the  reserve  induction  coil. 


No  njodification  is  made  in  the  external  circuits  formed 
w'lth  an  oriliuary  wire  of  galvanised  iron  of  4  nim.  diameter; 
the  installation  was  put  into  u.se  in  November.  l'J-21,  and 
Irom  this  period  onward  it  has  continued  to  work  in  it  satis- 
factory way.  Also  during  periods  of  heavy  snowfall,  with 
contacts  and  breakages  (jf  the  wires,  the  telegraphic  service 
was  not  interrupted.  As  the  telegraphic  groups  are  connected 
in  shunt  on  the  wires  of  the  line,  each  interrupted  branch 
formed  a  circuit  for  itself,  and  two  or  more  circuits  with  the 
wires  in  contact  formed  one  single  circuit. 


THE     ELECTRICITY     (SUPPLY)     ACT,     1922. 


The  following  is  a  summary  of  the  principal  clauses  of  the 
Act,  which  became  law  on  August  4th  :  — 

Section  1. — Vower  of  authorities  to  borroir. — Subject  to  the 
consent  of  the  Electricity  Commissioners,  a  joint  electricity 
authority  may  borrow  money  for  the  purchase  of  any  generat- 
ing station  or  main  transmission  line,  or  of  any  undertaking, 
traiislened  under  the  Act  of  1919,  or  for  the  purpose  of  any 
work  the  cost  of  which  is  spread  over  a  term  of  years  (includ- 
ing tlie  payment  of  interest  on  borrowed  capital,  up  to  five 
years),  or  for  working  capital.  Such  moneys  may  be  charged 
on  the  undertaking  and  revenues  of  the  authority,  and  must  be 
repaid  within  60  years.  A  limit  is  to  be  set  on  the  borrowing 
power  of  the  authority  by  the  scheme  constituting  such 
authority. 

Section  '2. — Sinking  fund  for  new  worlcs. — The  sinking  fund 
may  he  susix-nded  for  not  more  than  live  years. 

Section  3. — Pou-er  to  autliorine  issue  of  stock. — The  Elec- 
tricity Commissioners  may  authorise  an  authority  to  issue 
stock  charged  on  the  undertaking  and  revenues  of  the 
authority. 

Section  4. — Power  to  diacharye  jmrc}iase  price  by  issue  of 
stock. — An  authority  may  discharge  part  or  the  whole  of  the 
purchase  price,  with  the  con.sent  of  the  authorised  undertakers 
concerned,  by  the  issue  of  stock  to  the  latter. 

Section  5. — Power  of  uiidertukcrs  to  gice  financial  assist- 
ance.— Any  authorised  undertakers  whose  area  of  supply  is 
wholly  or  partly  within  the  district  of  a  joint  electricity 
authority,  any  local  authority,  company  or  person  supplied 
with  electricity  by  the  authority,  and  the  Council  of  any 
municipality  having  a  population  of  -SU.tKW  or  more,  wholly  or 
partly  within  the  district,  may  lend  money  to  the  authority, 
subscribe  for  securities,  or  guarantee  the  payment  of  interest 
on  loans,  subject  in  the  case  of  municipal  bodies  to  the  con- 
sent of  the  Minister  of  Health,  and  to  prescribed  limits  to  the 
liability  undertaken.  For  the  above  purpose  local  authorities 
may  raise  loans  in  accordance  with  the  relevant  statutes,  and 
any  company  or  association  may  use  its  funds  or  raise  loans, 
notwithstanding  anything  contained  in  its  constitution.  A 
scheme  constituting  a  joint  electricity  authority  or  other 
body  may  authorise  or  require  authori.«ed  undertakers,  or 
authorise  companies  and  other  bodies  represented  on  the 
authority,  to  contribute  towards  the  administrative  expenses 
of  the  authority.  Any  authorised  undertaker.s  may  exercise 
such  powers  notwithstamling  the  provisions  of  the  Electric 
Lighting  (Clauses)  Act,  1899,  incorporated  in  their  orders  or 
special  Acts. 

Section  6. — Power  of  authorised  undertakers  to  lease  under- 
taking to  joint  electricity  authority. — .\ny  authorised  imder- 
takers  may  lease  to  a  joint  electricity  .authority  the  whole 
or  any  part  of  their  undertaking,  subject  to  the  approval  of 
the  Electricity  Commissioners,  on  terms  agreed  upon 
between  the  parties. 

Section  7. — Expenses  of  Electricity  Commissioners. — The 
period  of  two  years  mentioned  in  section  '29  of  the  Act  of 
1919  is  extended  to  March  31st,  19'2'2.  and  advances  made  to 
the  Commissioners  must  be  repaid  with  intei-cst  before  March 
31st,  19'25.  The  Electricity  Commissioners  may,  during  the 
financial  yeai'  now  current,  aiiportion  the  excess  of  expenses 
over  receipts  among  the  joint  electricity  authorities  and 
authorised  undertakers  of  Great  Britain  in  accordance  with 
the  units  generated  or  purchased  !>>  each  in  1921 ; 
subsequent  apportionments  must  be  made  on  the  basis  of  the 
number  of  units  actually  sold  by  each  authority  or  under- 
taker, less  those  sold  in  bulk  to  authorised  undertakers. 
Returns  must  be  furnished  to  the  Commissioners  by  March 
Ist  in  each   year. 

Section  8. — Method  of  payment  of  purchase  price  payable 
to  local  authorities. — Payment  to  a  local  authority  for  trans- 
fer may  be  made  by  terminable  annuities,  a  capital  sum,  or 
other  form  of  payment  approved  by  the  Commissioners. 

Section  9. —  Lite  of  main  transmission  lines  by  agreement. — 
A  joint  electricity  authority  may  u.se  transmission  lines  on 
terms  agreed  upon  by  the  owners. 

Section  10. — Disposal  of  stations  and  works  not  required. — 
A  joint  electricity  authority  may  dispose  of  surplus  plant. 
&c..  subject  to  the  safeguarding  of  existing  rights  of  owner- 
ship. 

Section  11. — Power  to  continue  wavh-aves. — Wayleayes  for 
electric  lines  may  be  continued  after  the  termination  of 
existing  agreements  unless  the  owner  or  occupier    of    land 


involved  objects,  in  which  case  the  provisions  of  the  Act  of 
1919  must  be  complied  with;  the  joint  electricity  authority 
or  authorised  undertakers  using  such  a  line  may  at  any  ticae 
apply  to  the  Minister  of  TransiKjrt  for  a  revision  of  the 
terms  of  the  agreement,  in  which  event  the  case  shall  be 
treated  as  that  of  a  new  line. 

Section  12. — Power  to  make  agreements  as  to  working  of 
generating  stations. — Where  a  station  or  line  is  transferred 
to  a  joint  electricity  authority,  the  authority  may  agree  with 
the  former  owner  that  he  shall  work  and  maintain  it  on 
behalf  of  the  authority. 

Section  13. — Conditions  under  which  restriction  on  generat- 
ing stations  and  obligation  to  take  supply  from  are  nut 
to  apply. — The  Electricity  Commissioners  are  not  to  refuse 
consent  to  the  establishment  of  a  new,  or  the  extension  of 
an  existing,  generating  station  by  an  authorised  undertaker, 
nor  shall  they  require  authorised  undertakers  to  take  a 
supply  of  electricity  from  a  specified  source  if  the  under- 
takers can  give  an  adequate  supply  to  meet  present  and 
prospective  demands  at  a  cost  not  greater  than  would  result 
if  the.y  obtained  a  supply  from  a  source  designated  by  the 
Electricity  Commissioners  unless  the  Commissioners  deter- 
mine that  such  refusal  or  requirement  is  necessary  in  the 
interest  of  the  general  supply  of  electricity  in  the  district. 

Section  14. — Suspension  of  powers  of  purchase  of  under- 
takings.—The  Commissioners,  with  the  consent  of  the 
authorities  in  whom  the  powers  are  vested,  may  by  an  order 
establishing  a  joint  electricity  authority  or  a  special  order 
suspend  powers  relating  to  the  purchase  of  any  under- 
taking or  part  thereof;  in  such  a  case  they  may  make  pro- 
vision as  to  the  relation  between  the  prices  which  may  be 
charged  for  electricity  and  the  dividends  to  be  paid  by  the 
undertakers. 

Section  15. — Mode  of  exercise  of  powers  by  authorities. — 
The  powers  and  duties  as  to  the  generation  and  supply  of 
electricity  conferred  upon  joint  electricity  authorities  may  be 
exercised  by  the  authorities  or,  if  so  authorised  by  the  order 
establishing  that  authority  or  by  special  order,  through  any 
authorised  undertakers. 

Section  16. — Limitation  on  powers  of  joint  electricity  autho- 
rities iti  areas  of  power  companies. — ^A  joint  electricity  autho- 
rity is  not  to  supply  electricity  in  any  pai-t  of  the  area  of 
supply  of  a  power  company  without  the  consent  of  the  com- 
pany, unless  the  latter  is  not  willing  and  able  to  supply 
electricity  under  conti'act  ensuring  an  adequate  return,  in 
which  case  the  Electricity  Commissioners  may  authorise  a  joint 
electricity  authority  to  supply  in  the  part  of  the  company's 
area  concerned,  without  the  consent  of  the  company,  by  special 
order. 

Section  17. — Special  protnsions  as  to  power  companies. — On 
or  after  establishing  a  joint  electricity  authority,  the  Electri- 
city Commissioners  may  exclude  from  the  area  of  supply  of 
any  iK)wer  company,  any  part  of  that  area  in  which  any  right 
of  the  company  to  supply  electricity  is  subject  to  the  absolute 
veto  of  some  other  authorised  undertaker,  and  where  the 
generating  station  supplying  that  part  is  transferred  to  the 
joint  electricity  authority,  any  part  which  at  the  time  of  the 
local  inquiry  is  not  being  supplied  by  the  power  company ;  and 
with  the  consent  of  the  power  company,  any  other  part  of  the 
company's  area;  and  in  any  such  ca.se  they  may  empower  the 
company  to  supply  electricity  for  all  purposes  in  any  other 
jiart  of  its  area  not  forming  p.art  of  the  area  of  .supply  of  any 
authorised  distributors.  If  objection  is  taken,  the  procedure  is 
to  be  by  a  Special  Order  under  section  2C  of  the  .\ct  of  1919. 
The  ri.ghts  of  the  power  company  to  lay  mains  through  such 
excluded  areas,  and  to  supply  electricity  for  traction,  are  pre- 
served. 

Section  18. — Tjimitafions  on  prices  charged. — Tlie  prices 
charged  for  electricity  by  a  joint  electricity  authority  are  to 
be  such  that,  over  a  term  of  years,  the  receipts  .shall  cover  the 
exiwiiditure.  with  such  margin  as  the  Electricity  Commis- 
sioners allow.  .\  doticit.  unless  provided  for  out  of  a  reserve 
fund,  may  be  apiiortioned  amongst  the  authorised  undertake'-'^ 
who  take  a  supply  of  electricity  from  the  authority  in  propor- 
tion to  the  amount  supplied  to  each,  or  may  be.  made  .coed  cus 
of  the  revenue  of  succj-eding  years. 

Section  ^9.—.■\mendmrnf  of  section  5  of  the  .Act  of  1019. 

Section  'X\.—.\meudment  of  section  6  of  the  .U-t  of  1919.— 
Tlie  representation  on  a  joint  electricity  authority  of  ivrson.s 
employed  in  connection  with  the  supplv  of  electricity  within 
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the  electricity  district  is  niLide  pennissible,  and  the  provisions 
oi  the  scheme  may  include  determination  of  the  conditions  of 
employment  of  persons  employed  by  the  authority. 

Section  •21. — .{jnenjDuint  of  section  16  of  the  Act  of  1919.— 
The  provision  lor  compensation  of  euiploytis  displaced  is  cx- 
tenued  to  include  consequential  cii-cumstances,  the  Electricity 
Commissioners  to  decide  whether  the  circumstances  are  conse- 
quential, 'llie  Minister  of  Labour  may  maJie  rules  as  to  the 
procedure  before  the  referees,  for  limiting  the  amount  of  costs, 
for  fixing  the  fees  payable  to  the  referees,  and  for  determining 
by  whom  they  shall  be  paid. 

Section  22. — Methods  of  charging  and  revision  of  prices. — 
The  method  of  charging  prescribed  by  the  Electric  Lighting 
(Clauses)  Act,  1899,  is  repeaJed.  The  ordinary  period  of  re- 
vision of  iiKiximum  prices  is  made  three  years,  and  the  pro- 
visions as  to  revision  are  extended  to  local  authorities  and  to 
undertakers  not  otherwise  included.  The  benefit  derived  by 
undertakers  from  the  establishment  of  a  joint  electricity  autho- 
rity is  to  be  taken  into  account  in  revising  the  charges.  Under- 
takers who  have  already  obtained  an  Order  varying  the  chargo-s 
may  apply  for  revision  though  the  period  of  three  years  has 
not  expired.  Section  10  of  the  Electric  Lighting  Act.  1909,  is 
reix>aled. 

Section  23. — Stand-by  supplies  of  electricity. — Persons  re- 
quiring a  stand-by  supiily  must  pay  the  undertakers  such  mini- 
mum annual  .sum  as  represents  a  rea.sonable  return  on  the 
capital  exjx'nditurc  and  will  cover  other  standing  charges  in- 
curred in  p^oviding  for  the  possible  maximum  demand,  the 
amount  to  fie  determined  in  default  of  agreement  by  arbitra- 
tion. Section  15  of  the  Electric  Lighting  Act.  1909,  is  repealed. 
Section  24. — Provision  as  to  railivays. — Electricity  supplied 
by  a  joint  electricity  authority  or  power  company  for  traction 
or  docks  and  harbours  may  be  used  by  the  recipient  on  any 
part  of  his  system. 

Section  25. — Poiver  of  persons  not  being  undertakers  to 
supply  electricity. — Persons  generating  electricity  for  traction 
under  statutory  powers  may  supply  electricity  to  a  joint 
electricity  authority,  an  authorised  undertaker,  or  any  con- 
sumer (subject  to  the  con.sent  of  an  authorised  undertaker 
I'litiflod  to  supply  such  consumer)  provided  that  the  consent  of 
the  Electricity  Comiiii.ssioners  is  obtained,  who  may  impose 
conditions,  and  that  supply  shall  not  be  given  to  authorised 
distributors  W'ithin  the  area-  of  a  power  company  without  the 
c()ns«^'nt  of  that  company,  or  to  any  premises  within  the  dis- 
trict of  a  joint  electricity  authority  tint  not  within  the  area 
of  any  other  authorised  undertakers  without  the  con.sent  c! 
that  authority,  and  provided  also  that  the  rights  of  the  owners 
iir  lessees  of  traction  power  stations  are  not  interfered  with. 
The  Electricity  Commissioners  may  authorise  the  breaking-up 
of  roads,  railways  and  tramways  where  necessary  for  the  pur- 
pose of  such  a  supply.  The  rights  of  the  Postmaster-General 
under  existing  Acts  are  to  be  preserved. 

Section  26. — Provision  for  payment-off  of  debentures  in  cer- 
tain cases. — Where  the  generating  station  of  a  company  is 
acquired  by  a  joint  electricity  authority,  provision  is  made  for 
the  payment-off  of  debentures  charged  uixin  it  out  of  the 
pnxieeds  of  the  sale;  the  cost  incurred  in  obtaining  and  carry- 
ing out  the  .scheme  for  payment  to  be  borne  by  the  authority. 

Section  27. —  Winding-up  of  companies. — After  the  whole 
undertaking  of  any  company  incorporated  by  Act  of  Parlia- 
ment is  transferred  to  a  joint  electricity  authority,  the  com- 
panv  may  be  wound  up  as  though  regislered  under  the  Com- 
panies Acts. 
Section  28. — Expenses  of  London  County  Council. 
S<_'ction  29. — Extension  of  period  for  repayment  of  money 
borrowed  by  Scottisli  local  authorities. — A  period  not  exceed- 
ing (iO  years  to  be  substituted  for  30  years  for  repayment  of 
money  borrowed  after  the  pas6ing  of  this  Act,  for  electricity 
supply. 


Manchester.  It  is  made  in  two  forms,  circular  and  penta- 
gonal, and  consists  of  a  .shaiied,  fiat  piece  of  special  parch- 
ment, bearing  etfective  designs,  which  can  be  bent  to  take 
up  its  shaiie  and  li.xed  by  means  of  tabs.      It  is  htted  on  to 


Fig.  1. — The    '  L\ki:K  "  Lamp  Shade. 

a  circular  or  pentagonal  piece  of  cardboard  which  is  placed 
over  the  lampholder.  The  material  is  treated  to  render  it 
fireproof,  and  the  colouring  is  such  as  to  serve  for  a  very 
long  period  without  fading  or  changing.  A  typical  design 
is  illustrated  in  fig.  1. 

The    "  Electrico "    Photographic    Plate    Drier. 

Electrico,  Ltd..  10-5,  Old  Christchurch  Road,  Bournemouth.  ■ 
has  recently  placed  on  the  market  a  cabinet  for  drying  photo- 
graphic plates  and  films   (fig.  2).    This  is  a  rectangular  box 
with  a  folding  stand  for  eight  plates.    The  box  is  mounted 


Fig.  2. — The  "  Eeectrico  "  Photographic  Plate  Drier. 

on  small  feet  and  the  bottom  is  perforated,  in  the  top  is  a 
flat  chamber  with  perforations  in  its  lower  portion.  Fixed 
to  the  side  is  a  small  motor-driven  blower  with  a  heating 
element  in  its  outlet.  The  discharge  from  this  is  led  into  the 
above-mentioned  flat  chamber,  providing  heated  air,  \'  bich 
will  dry  the  plates  thoroughly  in  ten  minutes. 

Hlectrically^heated    Shaving    Outfit, 

The  shaving  outfit  illustrated  in  fig.  3  posses.ses  the  featu'e 
of  novelty.  It  consists  of  the  usual  appliances — a  safety  razor, 
brush,  shaving  stick,  spare  blades,  and  a  mirror,  but  in  the 
bottom  of  the  case  is  fitted  a  heating  element,  and  the  water 


NEW     ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 

lleadtrx  are  invited  to  mbmit  particulars  of  new  or  improred  derice.i 
and  iippuratus,  which  will  be  published  if  considered  of  sufficie?tt 
interent. 

Spark  Tester  and  Fuse-Wire  Case. 

The  lIiJMPniiEY  Ei.ectricae  Co.,  24.  Broad  C^uay,  Bristol, 
has  sent  us  sampleH  of  two  u.seful  devices.  The  first  is  a 
little  appliance  for  cleaning  and  testing  sparking  plugs.  It 
is  in  the  form  of  a  vulcanite  pencil  with  a  shding  interior. 
When  the  inner  portion  is  moved  two  wires  project  and 
one  of  these  is  applied  to  the  plug  while  the  other  is  earthed. 
By  the  same  movement  a  brush  projects  from  the  other  end. 

The  second  devicf;  is  a  small  folding  leather  case  in  which 
are  contained  two  coils  of  fuse  wire — very  convenient  things 
to  poBMJ.ss.  The  firm  is  supplying  these  with  gold-blocked 
lettering  as  advertising  media. 

The  "  Baker  "  Lamp  Shade. 

A  simple,  and  inexpensive,  but  at  the  same  time  artistic, 
lamp  shade,  has  recently  been  placed  on  the  market  by 
Mf.sshs.   Stanley   H.  Bakku,   Ltd.,  6,   Back   Balloon   Street, 


Fig.   3.— An   Bi.ECTRicALLY-nEATEi)    Shaving   Outfit. 

being  placed  in  an  inner  shell,  is  soon  brought  to  the  right 
temperature  for  use.  As  the  illustration  shows,  tliere  are 
three  teiiiiinals,  riiaking  the  appliance  suitable  for  11()-li50-V, 
or  2()0-'220-V  circuits.  Tlie  device  is  made  by  Electrico, 
Ltd. 
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A  Hand  Vacuum  Cleaner. 

Tlie  WAY^■E  Machinery  Co.,  Fort  Wayue,  Intl.,  U.S.A.,  is 
marketing  a  new  device  described  as  a  hand  electric  vacuum 
cleaner  and  motor-driven  bru.sh.  This  machine  (fig.  4)  is 
equipped  with  a  standard  type  brush,  driven  by  a  110-V 
universal  current  motor.    The  manufacturer.?   state   that   the 


FERQUSON-PAILIN     ARMOURCLAD 
5WITCHGEAR. 


Fig.    1.— .\    Hand   VACl;u^r   Clkaneu. 


motor  will  operate  on  ii'iO-V  direct-current  in  series  with  a 
IW-watt  lamp,  and  at  any  frequency.  The  di.scharge  is  into  a 
dust  bag  inside  the  handle.  This  bag  may  be  cleared  by  re- 
moving the  cap  on  the  end  of  the  handle,  when,  with  the 
motor  running,  all  cleanings  are  blown  outside.  An  auxiliary 
dust  bag  is  included  as  a  regular  equipment  to  be  employed 
where  it  is  desired  to  clean  for  a  long  time  without  emptymg. 
^FAectricid  News  (Toronto). 

The   "  Maco  "  Adjustable  Template. 

Mr.  E.  .Iames  Brown,  the  inventor  of  the  "  Maco  "  adjust- 
able template,  described  in  our  issue  of  July  '21st,  has 
developed  a  form  of  the  device  suitable  for  obtaining  the 
profiles  of  track  rails.  This  consists  of  two  templates  inounted 
in  a  frame.  One  of  these  is  fixed,  while  the  other  is  free  to 
move  along  the  frame,  being  operated  by  a  hand  screw.  In 
use,  the  movable  template  is  tahen  (Uit  and  the  frame  is  put' 
over  and  under  the  rail,  with  the  fixed  template  pressed 
against  one  side.     The  movable  part  is  then  replaced,  an  '  '  ■' 


.AuilouRrLAD  switchgear  of  the  totally-enclosed  compound- 
tilled  type,  equipped  with  3-phase  oil-immersed  circuit  breakers 
of  oUO.IXiU  k\.\  capacity,  has  been  developed  by  Messrs.  Fer- 
gu.3on,  I'ailiu,  Ltd.,  Manchester,  for  central  station  and  sub- 
station u.se.  The.  basic  principle  of  this  class  of  switchgear  is 
that  all  "  live  "  apparatus  and  conductors  are  erubedd«-d  in 
compound  or  uiiiiiersed  in  oil.  thus  rendering  the  gear  coiii- 
liletely  self-contained  and  putirely  independent  of  bousing 
acr(jinmodation. 

Complete  freedom  in  choice  of  location  is  permitted  with 
this  switchgear.  No  brick  or  concrete  cellR  are  required. 
\aluablc  Hoc.r  space  may  be  saved,  and  building  cfwts  elimi- 
nated. In  fact,  being  dirt  and  verminprcKif,  and  capable  of 
resisting  bad  atmospheric  ell'ects,  ariiioiir-clad  switchgear  is 
(■i]iially  suitable  for  indoor  or  outdoor  use.  .\.s  compared, 
liierefore,  with  the  usual  open-ty|ie  gear,  cocsiderable  installa- 
tion costs  may  be  eliminated,  which  more  than  compensate 
fur  the  slightly  increased  cost  of  the  gear  itself. 

.\n  oil-immer.sed  circuit  breaker,  when  interrupting  large 
fault  currents,  is  liable  to  eject  oil  vapour  of  a  semi-conduct- 
ing character.  With  open-type  switchgear  this  is  very  like. . 
to  cause  serious  trouble,  but  with  completely  enclosed  armour- 
lUid  switchgear  such  ti'ouble  cannot  arise. 

The  only  safeguard  that  can  be  introduced  against  electrical 
surges  is  the  complete  enclosure  of  all  conductors,  as  in 
armouiclad-type  switchgear,  which  is  practically  immune  from 
danger  from  this  cause. 

-\rmourclad  switchgear  is  built  on  the  sectional  principle. 
enabling  single  sections  to  be  used  when  desired,  or  a  multiple 
switchboard  to  be  built  up  to  any  requirements. 


FlQ. 
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screwing  it  down  the  innumerable  reeds  in  each  template 
are  forced  to  take  up  positions  corresponding  to  the  shape  of 
the  rail,  a.s  shown  in  fig.  5.  Then  the  movable  part  c^in 
again  be  witlidrawn  and  the  frame  .slipjied  otf  the  rail.  When 
the  sliding  template  has  been  replaced  an  outline  of  the  rail's 
shape  can  be  obtained  by  means  of  jiencil  and  paivr,  or  a 
piece  of  .sensiti.sed  paper  can  be  placed  bidiiml  the  gap.  when 
the  profile  will  be  obtained  photographically. 


A  Ne>y  Electric  Locomotive. — Urit.'iin's  first  high-speed 
electric  railway  engine,  with  a  safe  maxinium  speed  of  ninety 
miles  an  hour,  and  capable  of  maintaining  an  average  of  more 
than  a  mile  a  minute  on  a  long  journey,  has  been  delivered 
to  the  North-Eastern  Railway.  The  new  locomotive,  which 
was  referred  to  in  Sir  V.  Raven's  papers  in  our  issues  of 
December  .'iOth.  1921,  January  Cth,  and  August  25th,  lO'J'i. 
was  made  by  the  Metropolitan-Vickers  Elec'tric  Company  at 
Irafford  Park,  Manchester.  It  will  be  used,  says  the  Dnilii 
Exprens,  on  the  fortv-four  miles  run  between  York  and 
Darhngton.  and  later  for  hauling  the  fam.nis  "Plying  Scots- 
iiiaii  "    between   York    and   Newcastle.  Tlie    new  engine, 

which  develops  1.S00  hor.se-power,  cau  maintain  high  speeds 
with  a  load  of  150  tons. 


A,.Shielcls  over  stationary  Hive)  contacts  :  B,  annoui'etl  moving  contacts. 

Fio.  1.— Front  View. 

Each  section  comprises  two  main  portions :  a  fixed  ptir- 
tion  containing  the  bus  bars,  cable  terminal  boxes  and  oil- 
iiiimersed  instrument  transformers,  and  a  movable  portion 
(■(insisting  of  a  carriage-tyiH'  oil-immersed  circuit  breaker. 
When  the^ircuit-breaker  carriage  is  completely  drawn  out  the 
circuit  brealter  is  isolated  and  the  live  contacts  on  the  fixed 
portion  are  automatically  .screened,  as  shown  at  a,  fig.  1. 

Two  massive  cast-iron  brackets  form  the  main  structural 
frame  supporting  the  whole  of  the  equipment.  The  wide 
upper  surfaces  of  these  main  brackets  are  machined,  to  form 
beds  for  the  rails  on  which  ride  the  rollers  of  the  circuit- 
breaker  carriage.  Substantial  racking  gear  is  provided  to  en- 
sure easy  moveiHent  of  the  carriage. 

rhe  l)us  bars,  which  are  enclosed  in  a  cast-iron  chamber 
and  adequately  supported  in  moulded  in.sulators,  are  jig-set  in 
position,  together  with  the  connections  to  the  isolating  plugs; 
the  whole  of  the  space  is  then  filled  in  with  insulating  com- 
jiound  of  high  dielectric  strength  and  high  flow  jxjint. 

In  the  design  special  attentiwi  has  been  devoted  to  the  pro- 
portioning of  the  various  parts  so  as  to  obtain  the  maximum 
breaking   capacity  within    given   dimensions. 

The  circuit  breaker  is  built  up  on  a  .solid  steel  plate.  This 
supports  a  tank  of  welded  steel  boiler  plate,  fully  capable  of 
withstanding  thi>  stresses  imposed  upon  it.  .\  wide  machined 
joint  iK'tween  the  tank  and  the  top  plate  prevents  the  emission 
of  oil  under  operating  conditions. 

Three  hood  castings  contain  the  projecting  insulators  sup- 
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porting  the  main  plug  receptacjlea.  which  engage  with  the 
plugs  in  the  transformer  aud  bus  bar  chambers.  ITiese  homls 
are  separate  units  bolted  to  the  tai>  plate  and  filled  with  insu- 
lating compound. 

The  circuit  breaker  is  of  very  massive  proportions,  rendermg 
it  eminently  capable  of  withstanding  the  enormous  stresses 
which  occur  when  interrupting  short  circuits  on  systems  of 
large  plant  capacity.  The  breaker  can  be  controlled  by  hand, 
directly  or  remotely,  or  can  be  electrically  operated  by  a 
simple  electrical  .solenoid  device. 

The  moving  contacts  consist  of  heavy  vee-shaped  high-con- 
ductivity copper  bars,  the  iipex  if  the  vee  being  upwards. 


CORRESPONDENCE. 

Letters  receioed  by  us  alter  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  N» 
Mter  can  be  published  xinless  we  have  the  writer's  name  and 
address  in  our  possession. 


I'iG.  2. — i'cRcrso.N,  Paili.n  Switchgeak. — Side  View 


The   fixed  contacts  are  of   copjjer   loosely  supported  on  the 
extremities  of  flat  steel  spring.s  screwed  on  to  either  side  of  a 
heavy  copper  block,    into    which    a    substantial    hard-diawn 
stem  is  .screwed  and  sweated.    The  current  is  conveyed  from 
the  contacts  to  the  block  by  means  of  flexible  copi)er  stnps. 

In  closing  the  switch  the  apex  of  the  vee-shaped  moving 
contact  enters  between  the  contacts,  forcing  them  apart;  the 
contacts,  being  loosely  supported  by  the  springs,  are  free  to 
align   themselves  accurately  on  the  contact  bar. 

Each  set  of  contacts  is  a  unit,  the  number  employed  vary- 
ing according  to  the  current-carrying  capacity  of  the  circuit 
breaker,  thus  considerably  reducing  the  number  of  spares 
requifed. 

The  contact  fingers  form  parallel  paths  carrying  currents  in 
the  same  direction,  the  electromagnetic  forces  thereby  tending 
to  attract  the  contacts  to  each  other.  This  increases  the 
pressure  on  the  moving  contact  and  enables  the  breaker  to 
pass  very  much  larger  transient  currents  without  deformation 
of  contacts. 

.\  detailed  technical  description  of  this  switchgear  is  given 
in  a  catalogues,  section  174/ A1,  recently  i.ssued  by  Messrs. 
Fergusfjn,  Pailin,  Ltd. 

The  examplejs  illu.strated  in  figs.  1  and  2  are  equipped  with 
breakers  rated  at  a  breaking  capacity  of  oOO.fXH)  kV.^,  ami 
are  designed  for  a  current  of  400  amperes  at  44,000  volts,  or 
1,.500  amperes  at  22.000  volts. 


The  Lightning  Conductors  of  the  County  Hall. 

^Vlth  reference  to  Mr.  KiUmgworth  Hedges's  letter  in  your 
issue  of  .\ugust  ioth,  1922,  I  would  like  to  point  out  that  the 
impression  conveyed    in    the    last    par:\- 
graph  of  his  letter  is  not  correct. 

The  National  Physical  Laboratory 
did  not  sjiecify  the  method  which 
has  been  adopted.  The  true  facts 
are  as  follows  :  A  scheme,  with 
estimate,  was  submitted  by  the  Elec- 
trical Department  to  the  Cliief  Eu- 
gineer  of  the  Council,  which  em- 
bodied connections  to  the  steel  fraiiie- 
W(;rk  only.  The  data  for  this  scheme 
were  obtained  by  conducting  a  series  of 
tests  for  conductivity  resistance  to  earth 
lietween  the  highest  points  of  the  steel 
rr.iini'work  and  the  River  Tliames.  The 
("lii.'l  Kiitiiueer  recognising  that  it  was 
;i  .|iii>^tiiiii  for  expert  opinion  and  con- 
rmiiatioii  recommended  that  the  Coun- 
cil ought  to  obtifin  the  services  of  the 
N.P.Jj.  or  such  like  authority.  After 
the  services  of  the  N.P.L.  had  been  ob- 
tained, no  tests  or  the  like  being  made 
by  them,  a  report  was  received,  ba.sed 
on  existing  textbooks,  <S:c.,  which  re- 
commended the  use  of  "  Down  Tapes  " 
and  "  Earths  "  outside  the  building  and 
deprecated  the  use  of  the  steelwork  as 
the  conductor  system  on  account  of  :in 
a.s.sumed   "  condenser  effect."' 

The  actual  system  fitted  involves  the 
use  of  the  "  steelwork  frame  "  aud 
down  tapes,  both  "  earthed  "  to  the 
water-mains.  Subsequently,  as  time 
and  circumstances  permit,  river  earths 
may  lie  also  fitted. 

It  is  a  peculiar  fact,  in  view  of  Mr. 
Killingworth  Hedges's  remarks,  that  no 
particulars  could  be  traced  when  the 
original  tests  were  made  of  any  build- 
ing having  been  previously  fitted  in  the  manner  which  was 
recommended  at  the  first  onset. 

Spark. 
Westminster,  Auuiist  28f/i,  1922. 


Making  Hay  the  Electric  Way. 

To  those  who  have  been  privileged  to  see  the  operations 
cm  Mr.  Borlase  Matthews's  farm,  it  is  a  pleasuiv  to  read 
your  article  under  the  above  title;  but,  as  the  basis  of  "-elec- 
tro-farming," a  sphere  of  great  intei'est  to  electrical  engineers, 
must  be  mainly  cost,  I  venture  to  ask  you  to  establish  the 
power  costs  for  hay  making. 

You  state:  "At  Id.  per  unit  this  amounts  to  2s.  lOd.  fr.r 
the  stack,  or  L3  units  per  ton  of  cured  hay,"  and  further  on 

"  The  cost  of  the  electric  power  for  drying  the  hay is 

under  2s.  3d.  per  ton  for  power."  Whicii  of  these  figures  is 
the  correct  approximation? 

A  fact  that  appeals  to  ine,  but  whicl)  is  not  remarked  on 
in  your  article,  is  that  in  the  Borlase  Matthews  iiiethod  ap 
proximately  100  per  cent,  of  the  gra.ss  mown  is  converted  into 
sound  hay,  whatever  may  be  the  condition  of  the   weather. 

Ijyndhurst,  August  leth,  1922. 

[Both  figures  are  correct;  the  2s.  3d.  per  ton  wiis  obtained 
in  the  earlier  experiments,  and  the  1.3  units  jht  ton  was 
the  result  of  the  final  work  aud  will  Ix'  the  basis  of  future 
operations. — Eds.  Elec.  Rev.] 


Exide  Wireless  Batteries. — The  prime  necessity  in  a  bat- 
tery for  use  wiih  a  wirejcss  set  is  the  ability  to  hold  the 
charge  over  long  periods.  It  is  claimed  that  Exide  batteries 
do  this,  and  the  following  particulars  may  be  of  interest  as 
showing  what  can  be  done  in  this  connection. 

In  .June,  1911,  a  .small  10-ampere-hour  2-volt  accumulator 
in  a  celluloid  box  was  returned  by  a  customer  to  the  London 
oflBce  of  the  Chloride  Electrical  Storage  Co.,  Ltd.  This  ' 
.iccumulator  remained  undisturbed  on  a  slielf  until  September, 
1912.  when  it  was  found  in  grxjd  condition,  but  almo.st 
without  acid.  It  was  refilled  and  recharged  and  has  been 
standing  on  open  circuit  ever  sinc(!,  receiving  a  freshening 
charge  about  once  a  y/:ir.  In  February,  1919,  it  gave 
10  ampere-hours  at  the  J-amjiere  discharge  rate;  in  February. 
1920.  it  gave  17  ampere-hours  at  the  1-ampere  discharge  rate, 
and  in  1922.  it  gave  19  amfxTe-hours,  so  that  after  remnjning 
for  n  years  on  open  cirruit  it  now  gives  90  per  cent,  more 
than  its  listed  capacity. 


Import  Duties  on  Machiiiery  for  Argentina. — The  Govern- 
ment of  Argentina  is  making  a  determined  effort  to  get  a 
number  of  secondary  indu.strics  started  in  the  Republic,  and 
with  the  view  of  encouraging  capitalists  to  invest  in  such 
enterprises  as  oil  production  and  refining,  cotton  ginning,  jute 
manufacture,  and  .so  on,  will  a.sk  Congress  either  to  aboli.sh 
altogether  the  import  dutie.q  on  machinery  and  i)lant  for  such 
Jiurposcs,  or  reduce  the  duties  to  a  negligible  minimum. 
Pending  authority  from  Congress,  the  Minister  of  !Pinance  is 
now  accepting  from  importers  their  writti^n  f,'ii!irantcp  to  pny 
the  duties  if  called  upon  to  do  so;  meanwhile  tliri)-  iMacliiiuiy 
is  admitted  duty  free.  The  Covernment  pi(i|io,-al  1..  lui.'  Con- 
gress is  that  all  machinery,  plant  aiiH  tools  iiupcirtcd  A)r  use 
in  certain  new  industries  shall  be  duty  free,  while  raw 
material  from  abroad,  for  local  manufacture,  shall  pay  only 
5  per  cent.— /?et/f<;r's  Trade  Service   (Buenos  Ayres). 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings.— .J.  E.  Rollinson,  electrical 
c'ugineer  and  contractor,  .j,  Tavistock  Chambers,  Beastmarkct 
Hill,  Nottingham.— Truwtee,  Mr.  H.  F.  Holloway,  Bentinck 
Hiiildings,  Wheeler  Gate,  Nottingham,  appointed  August 
■J,ird. 

W.  HiIjL,  seedsman  and  electrician,  3a,  I>eigh  Hoad,  Iveigh, 
l,ancs. — First  and  final  dividend  of  '2s.  9id.  in  the  H,  payahilo 
September  4th  at  the  Oflicial  Keceiver's  oflices,  Byrom  Street, 
Manchester. 

\V.  H.  Borrows,  engineer  and  electrician,  Werrington, 
Northampton. — First  meeting  September  .5th,  at  the  (.)ffieial 
l.'rcrn.'i's  (illice,  5,  Petty  Cury,  Cambridge;  public  examina- 
iKiii,   Sr|)ii-iiilier  '22nd,  at  the  Law  Courts,   Peterborough. 

I''.  A.  \\  A'iKi.'vs,  electrical  engineer,  o7,  High  Street,  Hythe. 
-Trustee :  Mr.  E.  H.  Hawkins,  4,  Charterhouse  Square, 
E.C.,  appointed  August  '26th. 

B.  T.  Dale,  electrical  engineer,  Erick  Street,  Newcastle-on- 
Tyne. — Last  day  for  prwjfs  for  dividend  September  16th. 
Trustee  :  Mr.  W.  Brittain,  4,  Northumberland  Street,  New- 
castle-on-Tyne. 

T.  Scott  &  -J.  Campbell  (T.  Scott  &  Co.),  wholesale  elec- 
trical suppliers,  4'2,  HandysiiTe's  Arcade,  Percy  Street, 
Newcastle-on-Tyne. — Last  day  for  proofs  for  dividend,  Sep- 
tember 16th.  Trustee  :  Mr.  \V.  Brittain,  4,  Northumberland 
Street,  Newcastle-on-Tjme. 

Company  Liquidations. — British  Railway  and  Tramwav 
iNTKHCHAMiHAiiLU  RAIL  Cc,  Ltd. — Winding  up  voluntarily. 
Lii|m(i:itor,  Mr.  J.  A.  Hitchins,  16,  Waterloo  Street,  Bir- 
mingham. 

Eclipse  Carborundum  and  Electrite  Co.,  Ltd.— A  meeting 
of  members  is  called  for  September  '29th  at  62,  New  Broad 
Street,  E.G.,  to  hear  an  account  of  the  winding-up-  from  the 
li(|iiidator,    Mr.    G.    Lord. 

I'uller's  United  Electric  Works,  Ltd. — A  petition  for 
I  he  winding-up  has  been  presented  to  the  High  Court  by 
.MesMs.  \V.  S.  Caines,  Ltd.,  of  Andover  House,  The  Broad- 
\\;i\,  I'iaistow,  Essex.  Creditors  of  the  company  will  be 
heard  in  London  on  October  17th. 

SoLECTRic  Co.,  Ltd. — Particulars  of  claims  to  be  sent  to 
tlie  liquidator,  Mr.  F.  N.  Clarke,  4,  Pavilion  Buildings, 
liiighton,  by  September  HOth. 

Dissolutions  of  Partnership. — Holmes  &  Co.,  ironmongers, 
mill  lurnishers,  aiJd  electrical  engineers,  ISl,  Manchester 
Road,  Mossley.— Messrs.  J.  H.  &  C.  E.  Holmes  have  dissolved 
partnership.  Debts  will  be  attended  to  by  Mr.  J.  H.  Holmes, 
who  will  continue  the  business. 

Star  Delta  Wireless  Supply  Co., 
Oxford  Road,  Manches^n-.- Mr.  J. 
Nichol   have  dissolved   partnership, 
to  debts. 

Trade  Announcements. — The  Advance  Machinery  Co., 
Higher  York  Street  Works,  C.-on-M.,  Manchester,  has  in- 
creased its  automatic  plant  for  the  manufacture  of  terminals 
and  turned  washers  suitable  for  the  wireless  and  general  elec- 
trical trade. 

The  Consolidated  PNKijM.wic  Tool  Co.,  Ltd.,  of  170,  Pic- 
cadilly, Lond(jn,  W.,  ha.s  been  appointed  .sole  selling  agent 
for  the  Briti.sh  Empire  and  the  Continent  of  Bnrope  for  the 
Duft'  Manulacturing  Co.,  mak.?rs  of  the  Dull  Genuine  Barrett 
and  Duff  lifting  jacks,  and  the  Duff  Duiiii  patent  trench 
braee.'i. 

Messrs.  J.  S.  Peckham  &  Co.,  405,  New  Compton  Street. 
W.C.2,  have  been  appointed  sole  agents  for  tlie  British  Isles 
:irul  dominions  of  the  following  Swedish  tinns :  Elektriska 
\kli.'lHilaget  Bck  (motors,  generators,  switchgear,  &c.) ; 
Iniikninngs  Mekaniska  Werkstads  A.B.  (turbines  up  to 
^.<W  kW);  and  Aktiebolaget  Pumpindustri  (motor-driven 
pumps). 

The  Midland  Electric  .Manufactukino  Co.,  Ltd.,  has 
:ippointed  Messrs.  Campbell,  Gardner  ,t  Co..  of  44,  Upper 
\ithin-  Street,  Belfast,  as  its  agents  for  Belfast  and  the  north 
il  Ireland.  A  stock  of  the  full  range  of  "  M.  K.  M."  switch- 
aud  fuse-gear  will  be  kei>t  at  this  address. 

The  Sevenoaks  and  Distimct  Electricity  Co.,  I^td.,  lias 
now  opened  a  showroom  at  Oxted.  and  will  be  pleased  to 
hear  from  manufacturers  prepared  to  lend  apparatus  for 
show  purposes. 

Mr.  Edgar  W.  Dorey,  Norwich  Llouse,  Southampton 
Street,  High  Holborn,  W.C.I,  has  been  ajipointed  sole  agent 
for  the  United  Kingdom  for  tlie  Auglo-liel.L'ian  Co.,  Ltd., 
makers  of  .semi-Diesel  crude  0)il  engines. 

Catalogues  and  Lists. — Duc.dill's  P.wents,  Hazel  Grove, 
Stcx'kiiort. — A  ii\ailing  card,  illusti'ating  numerous^  electric 
li'-'ht   fittings,  telephone  exten.sion  arms,   etc. 

Messrs.  William  Patterson.  Ltd..  Walker  Gate,  New-- 
laslle-upou-Tyne. — A      price     sheet      giving      (larticiilars     of 

Matchless  "  self-lubricating  dynamo  and  other  tyjxjs  of 
brushes. 

Enoineerino  Supplies,  Ltd.,  155a,  Upper  Thames  Street, 
E.G.4. — A  net  trade  price  list  of  cables  and  wires  of  many 
types. 

The  General  Electrjc  Co.,  T,td.,  Magnet  House.  Kings- 
way,  W.C. '2.— Folder  No.  K'2,767,  giving  illustrations  and 
prices  of    private   telephones     for     domestic     and  otlica   use. 


wireless  .specialists,  3.33a, 
Griffin  and  Mr.  J.  O. 
Mr.    Griftiu  will   attend 


I^eatiet  No.  K'2,708,  dealing  with  G.E.C.  "Auto-reset"  inter- 
comiimnication  telephones. 

The  Cable  .'Accessories  Co.,  Ltd.,  Britannia  Works,  Tivi- 
dale,  Tipton,  Stalfs. — Three  illustrated  and  priced  lists  dealing 
respectively  with  "  Revo  "  electric  fires,  lighting,  and  general 
accessories,  and  small  switch  and  fuse  gear. 

Messrs.  C.  E.  Luoard  &  Co.,  Ashover,  near  Chesterfield.— 
.Vn  illustrated  booklet  describing  the  "  Vulcan  "  electro- 
inagnetic  clutcK  drive  for  machine  tools;  a  description  of  an 
instrument  for  measuring  the  speed  of  cuts  by  means  of  a 
motor  shunt  current  also  appears. 

The  Record  Ki.ectrical  Co.,  Ltd.,  Broadheath,  Manches- 
ter.— An  illustrated  and  priced  catalogue  giving  full  de- 
tails of  electi  ical  measuring  instruments  of  numerous  types, 
circuit  breakers,  automatic  cut-outs  for  charging  purposes, 
&c. 

Sterling  Telephone  &  Electric  Co.,  Ltd.,  210-'212,  Totten- 
ham Court  Road,  W.l. — Publication  No.  '238,  an  illustrated 
card  giving  instructions  for  the  use  of  "  Magnavox  "  loud 
speakers  and  amplifiers. 

Electro-Dynamic  Construction  Co.,  Ltd.,  4.  Ke'w  Cross 
Road,  S.E.4. — An  illustrated  pamphlet  dealing  with  electric 
arc  welding  plant. 

Measurement,  f/ro.,  34-38,  Provost  Street.  City  Road,  N.l. — 
List  D.  illu.strating  and  describing  a  d.c.  mercury  motor 
ampere-hour  meter  for  house  service. 

British  Insulated  .&  Hblsby  Cables,  Ltd..  Prescot,  Lance. 
— Publication  No.  P. 175.  describing  the  application  of  Dickin- 
scm's  patent  cover  to  joint  boxes. 

For  Sale. — By  direction  of  the  Disposal  Board,  Messrs. 
G.  N.  Dixon  &  Co.  will  sell  by  auction  on  September  '26th 
and  following  days  at  H.M.  Factory,  Queensferry,  plant  and 
machineiv,  including  electric  motors,  transformers,  cables. 
&c. 

Bristol  Corporation  Electricity  Dep:ii(inent  has  for  disposal 
one  surface  condenser,  l,4f;il  tuiie-,   .ompli  te,  with  valves,  &c. 

Messrs.  Edge  &  Burt,  liquidatoi-  .il  .Messrs.  H.  .Allday 
and  Son,  Ltd.,  manufacturcres  of  metalware  for  the  electrical 
trades,  itc,  of  Connaught  Works,  Holdford  Road,  Witton. 
Birmingham,  invite  offers  for  the  business,  plant,  stock,  and 
premi.ses  as  a  going  concern. 

Messrs.  Goddard  &  Smith  will  sell  by  auction  on  Septem- 
ber 4th,  at  Seymour  Place,  Bryanston  Square,  W.,  lead- 
covered  and  armoiiieil   ealile 

Todmorden  B.C.  ba-  Ini-  il 
generating  set,  coiiilenMiiL4  p 
advertisc-iiicnt  pages  to-day.) 

Sliortage  of  Iron  in  (iermanv. — According  to  the  Deutmhe 
lirrgwrrku  Zritiiiin  of  August  18th.  forwarded  to  the  Depart- 
ment of  Overseas'  Trade  by  the  Commercial  Secretary  at 
Cologne,  the  iron  .shortage  is  taking  more  and  more  alarnj- 
ing  proportion.s.  Con.sumers  are  complaining  that  there  is 
hardly  any  material  to  be  obtained,  as  the  works  are  still 
<iee,iipieil  for  months  ahead  with  the  execution  of  orders  re- 
ceived during  the  last  few  months.  Where  new  orders  are 
taken,  four  to  six  months'  delivery  is  required. 

German  Price  Increases. — The  Commercial  Secretary  at 
Cologne  informs  the  Department  of  Overseas  Trade  that  flie 
Central  I'nion  of  the  (^.erman  electroteehnical  industry  has 
ileei(le<l  to  increase  prices,  with  elTect  as  from  .\ugust  llfh. 
by  an  average  of  40  per  cent. 

The  A. E.G.  in  Holland.— It  is  leported  from  .\msterdam 
that  the  Berlin  A. E.G.  has  formed  the  Elektricitats  Mij- 
.A.E.G.  in  Amsterdam,  with  a.  paid  capital  of  '200,000  florins, 
to  promote  the  interests  of  the  German  company  in  Holland. 

Price  of  Electrolytic  Copper  in  Germany. — According  to 

the   lloci-KCn   CiMiiiii'.   the  Association   for  G.-rman   Electrolytic 
Coppei-  has  fixed   the  I'lectiolytie   copper  quotation   to-day  at 


liosal  one  150-k\V  Bruce  Peebles 
lilt,  pump,  tanks,  &c.     (See  our 


40,306  marks  per 
August   19th). 
Annual  Outini! 

the  South  Shieli 
animal  excursion 
man    (.\ld.   .1.    W 


RiO    kg.  — /uHfcr'.'i    Trade    Hcrvicc    (Berlin. 

-.\  sceiion  of  the  staff  and  employes  of 
Electricity    Department    held   their    first 

I   August  '23rd.  aceompanied  by  llie  eliiiir- 

_ Henderson.  .LP.),  and    the    vice-chairman 

(Cohncfllor  ,1.  Wilson)  of  the  Electricity  Committee,  together 
with  the  borougli  electrical  engineer  (Mr.  .lames  Edgar). 
Leaving  South  Shields  in  one  of  the  Tramway  Department's 
saloon  motor  Inises.  the  party  journeyed  to  Wooler,  where 
dinner  was  provided  at  the  Tennvrance  Hotel.  After 
spending  a  short  time  in  Wooler,  the  party  proeecded  to 
.Alnwick.  A  tour  round  this  ancient  and  historical  town  was 
followed  by  tea  at  the  White  Swan  Hotel.  Favoured  by 
good  weather,  a  most  enjoyable  day  was  spent,  the  party 
arriving  back  at  South  Shields  about  10  p.m.  A  second 
.six'tion  v,i\\  carry  out  a  similar  programme  on  September  (itli. 

Copper  and  Lead  Prices.— Messrs,  F.  Smith  &  Co.  report 
Aueiist  2;ith  :— Copper  (eleetrolvtic)  bars.  £10.  £\  decrease; 
do.  do.  .-lieets.  no  change;  do.  ilo.  wire  rods,  .£70.  £2  decrease; 
do.  do.  h.e.  wire,  lOJd.,  id.  decrease. 

Messrs.  James  A  Shakespeare  report  August  30tli  ;— Copper 
bars  (best  selected),  shtvt  and  rod.  no  change:  English  pig 
lead.  ±"2)  10s..  lOs.  decrease. 
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A  Recent  German  Contract  Ruling. — U.S.  Commercia) 
Attache  C.   E.  Herring.  ;it  Berlin  reports:  — 

"  As  has  been  pointed  mit  in  several  dispatches  and  articles 
in  Commerce  Reports.  C.erinan  practice  'with  regard  to  con- 
tracts permits  certain  deviations  from  contract  clauses  as 
the  rosnlt  of  changed  conditions  that  intervene  at  some  time 
after  the  sipninj;  of  the  contract  and  before  the  date  of  \ki- 
fomianc*.     Thi.s  is  known   as  the  Preisfreibleibend   clause. 

■■  In  a  recent  ca^c  the  defendant  had  sipiod  a  contract  where- 
by he  had  agreed  to  sell  at  a  fixed  price  his  shares  in  busi- 
ness within  a  i^Tiod  of  six  months.  When  the  contract  was 
due  he  refii.sfd  to  uphold  it  on  the  iiround  that  the  deprecia- 
tion of  the  mark  had  so  chanfjcd  economic  condition.s  that 
the  atireement  no  longer  represenf-i'd  a  sufficiently  fair  <'X- 
chanue  of  values  to  enable  him  to  fulfil  his  ol)li}iations.  The 
court  upheld  this  action  of  the  defendant,  and  through  its 
decision  declared  it  to  he  legal  to  withdraw  from  a  contract 
when  the  parties  had  mistakenly  assumed  that,  on  the  date 
wlien  due,  the  contract  would  provide  for  a  fair  exchange 
of  values.  The  court  furthermore  emphasised  in  this  deci- 
sion the  fact  that  a  cunency  depreciation  is  sufficient  cause  to 
make  the  exchange  of  values  sufficiently  unfair  to  warrant 
the  rei)udiation   of  a   contract. 

"  This  decision  is  important  from  two  points  of  view.  Tn 
the  first  place,  to  date  the  courts  have  generally  held  that 
a  contract  can  be  repudiated  only  when  its  fulfilment  is 
adjudged  by  the  court  to  be  impossililc,  whereas  with  this 
recent  decision  the  precedent  is  set  that  a  contract  can  be 
repudiated  if  the  court  adjudges  conditions  no  longer  to 
warrant  a  fair  exchange  of  values.  In  the  second  place, 
this  decision  sets  the  precedent  that  the  depreciation  of  the 
currency  is  in  itself  a  sutficient  cause  to  create  unfair  con- 
ditions of  exchange.  In  former  cases  the  court  accepted  in- 
creased wages,  freight  rates,  production  costs,  and  other 
factors  brought  about  by  the  currency  depreciation  as  suffici- 
ent causes  to  change  the  terms  of  the  contract  but  never 
the  currency  depreciation  in  itself."— C.S.  Comtncrce  Uc- 
porfs. 

Forthcoming  Uxhihitions. — The  followinj;  exhibitions  are 
bring  organi.sed  :  — 

l,(.Nnn\.— Septenilier  :vnb  to  ( ictol'cr  7th.  \\'ireless  BxbiM- 
tion;  October  13th  to  "J^^rd.  Commercial  Motor  Exhibition : 
October  asth  to  November  .'ird,  Brewers'  Exhibition;  Novem- 
ber '2nd  to  lltb.  International  Motor  Show;  November  14th 
to  •i4th.  Marine  and  Small  Craft  Exhibition:  November  23th 
to  December  2nil.  Motor-Cvclc  and  Cycle  Show. 

Birmin(;ha.m.— Fcljruary  19tli  to  March  'ind,  19'23,  British 
Industries  Fair. 

Manchester.— October  fith  to  20th,  Textile  Machinery  Ex 
hibition. 

BelgH'M    f.A/oiis). — November.    Commercial  Fair. 

France  {Paris). — December  1.5th  to  January  2nd.  1923,  In- 
ternational Aero  Show. 

Fnited  St.ates  (C/i/Vof/ii).— Octi.l.i-r  14tli  to  22nd.  Radio 
Show. 

A  Prosperous  Austrian  Undertaking. — The  report  for  1921 
of  the  "  Elin  "  .\kliengesollschaft  fiir  Elektrische  Induslvie 
."hows  unusual  progress  in  the  year  under  review  and  far- 
rearhing  plans  for  future  operations.  Tn  the  past  year  a  lively 
demand  for  the  firm's  products  was  experienced.  The  works 
at.  Wciz,  the  project  department  and  the  sjiles  organi.sation 
each  obtained  am)>le  business.  Compared  with  the  year  19M, 
production  was  almost  threefold,  and.  contra.sted  with  191.5. 
eightfold.  The  high-pressure  department  in  the  past  year 
found  valuable  openings  for  its  activities.  Tlie  Iflfl.OOfl-V  line. 
the  first  set  un  in  .\iistria.  mentioned  in  the  report,  had  given 
the  fullest  satisfaction.  I'lirther.  the  same  departiiieiil  .secured 
from  the  Swiss  Ministry  of  Traffic  the  contract  foi-  the  com- 
plete sub-station  equipment  of  the  .\rlberg  railway  at  Zirl, 
Flopoen.  and  Flirscli.  These  contracts  are  now  in  full  .swing. 
Of  the  big  schemes  mentioned  in  the  la.st  report  in  connection 
with  tlie  development  of  .\ustria's  water  resources  and  the 
electrification  of  the  railwavs.  some  had  been  realised,  and 
fresh  ones  were  under  negotiation.  .\s  regards  the  firm's  own 
works,  only  three  are  now  retained,  namely,  those  at  Mixnitz. 
Wadowice  and  Ilagusa,  The  Taigos  works  were  advantageously 
disposed  of  to  a  foreign  group.  The  sales  organisation  opened 
a  branch  at  Milan,  which  had  appointed  agencies  in  various 
Italian  (ities  ,\geiicies  had  also  bten  instituted  in  Pumania 
and  I'liland.  the  working  of  which  was  very  .satisfactory.  Thc 
liffice  at  Hrux  had  suffered  somewhat  from  the  prevalent  stag- 
nation in  Czccho-Slovakia.  On  .lanuary  1st,  1922.  the  "Elin 
Clesellschaft  m.li.ll.  Marburg  began  its  operations.  This  com 
pany.  which  was  constituted  with  the  co-operation  of  .Tugo- 
Slavic  Ranks  under  the  direction  of  the  I.aibach  (!redif  Bank, 
has  a  fully-paid  share  .apital  of  9(10.000  .lugo-Slav  knjnen 
Furthermore,  there  was  (nrmed  at  Zagreb,  the  capital  of 
Croatia,  the  "  I'nlgur  "  .fngo.'lavische  Gesellschaff  fiir  Kick 
tri.sche  rntrrp'-hmungen.  with  a  capital  of  lO.OfjO.OOO  .lugo- 
Slav  kronen.  Croatian.  A'ienneee,  and  Rerbian  banks  a.ssisted 
in  it«  flotation,  and  took  up  parts  of-  the  capital.  This  com- 
pany is  intended  i'>  the  first  line  as  a  financing  company  for 
the  acquisition  and  working  of  power  stations  or  shares  in 
such  enterpri.ses.  For  the  working  of  the  Croatian  and  Serbian 
♦erritorie.s  in  imion  with  the  f.rin.imed.  another  companv  was 
formed  in  the  l>eginning  of  1922  at  Zagreb,  styled  the  "  Elin  " 
.luL'oslavische  Cewdlwhatt  fiir  Eliktrische  Industrie,  with  a 
capital  of   .5.<KiO.OOO  Jugo-Slav   kronen,  and    is   now   actively 


oi^>erating.  The  company  formed  in  llulland  to  promote  ex- 
port trade  in  the  west,  the  Nederland-sclie  Maat.schappij  voor 
Electrische  Industrie.  .'Amsterdam,  is  developing  favourably. 
Relations  with  the  "  Kon'takt  "  .A.G.  Spezialfabrik  have  de- 
veloped; this  company  produces  high-pressure  electrical  plant 
of  all  kinds,  and  is  able  to  record  increased  business,  with  im- 
provements and  extensions  of  plant.  Its  connection  with  the 
Weiz  works  has  been  proved  of  value.  The  "  Kontakt's  " 
capita!  was  raised  in  the  first  year  from  4,000.000  to  10.000.000 
kronen.  The  Mollersdorf  Foundry  Co.  has  likewise  benefited, 
greatly  in  the  past  year  from  the  orders  received  Irom  the 
Weiz  Works.  The  Telephon-.Vutomaten  Gesellschaft  has  had 
to  suffer  during  the  year  from  the  increasing  depreciation  of 
the  currency,  which  corresponded  with  a  decreased  use  of 
automatic  telephones.  For  the  working  of  the  automatic  tele- 
l>hono  business  in  Czecho-Slovakia,  a  company  has  been 
formed,  with  a  capital  of  3.(HK1.0(X)  Czech  kronen.  Its  busi- 
ness, which  extended  throughout  the  Czecho-Slovak  territory, 
had  been  satisfactory.  The  "Meteor"  (Uuhlampenfabrik,  in 
which  the  finn  had  a  share,  was  also  al>le  to  give  a  good  ac- 
c()unt.  The  Elektromos  ipar  r.t.,  in  Budapesth.  was  able  to 
distribute  a  dividend  of  10  per  cent,  in  1920.  With  respect  to 
tiie  distribution  of  the  net  profit  of  31.009,.5ri7  kronen,  it  w-as 
proposed  to  allot  5  per  cent,  to  the  reserve;  2,000,000  kr.  to 
the  Ingenieur  Franz  Pichel  Fonds;  and  5  per  cent,  to  the 
holders  of  shares.  Of  the  l)alance,  10  per  cent,  would  be 
apportioned  to  the  directors,  4.5  per  cpnt.  super-dividend  at  the 
rate  of  90  kr.  ijer  share  to  the  shareholders,  and  the  balance 
caried  forward.  On  the  strength  of  a  res<jlution  of  an  extra- 
ordinary meeting  in  January,  1922,  a  further  increase  of  the 
share  capital  from  45.000,000  to  90,000,OfX)  kr.  is  to  be  made, 
by  the  issue  of  223,000  shares,  bearing  dividend  from  January 
1st   1922. 

Business  Prospects  in  Canary  Islands. — Commerce  Bc- 
jiorts  publishes  a  statement  from  the  U.S.  Consul  at  Teneriffe 
regarding  trade  prospects  in  the  Canary  Islands.  It  is  stated 
that  individual  lighting  installations  and  farm  lighting  plant 
are  used  to  a  very  limited  extent.  There  are  probably  not 
over  half-a-dozen  in  the  islands.  It  is  probable  that  there 
Would  he  a  market  for  installations  in  villages  with  from  o(K) 
to  2.000  inhabitants.  Nearly  all  towns  w-ith  a  population 
of  over  o.tHIO  already  have  electric  light.  There  apiieras  to 
lie  a  good  opportunity  for  the  sale  of  pumping  plant. 

Use  of  Cable  Codes  in  Tenders. — In  a  recent  dispatch  to 
his  (iovernmenl,  U.S.  A'ice-Consul  Eus.sell  M.  Brooks,  of 
NeW'Castle-on-Tyne,  states :  "  Trade  opportunities  usually 
specify  the  cable  code  used  by  the  penson  desiring  tenders,  its 
name  being  listed  under  the  column  "  telegraphic  codes." 
English  firms,  as  a  rule,  employ  but  one  such  code,  and  a 
reply  received  in  any  other  code  is  a  source  of  delay  and  of 
annoyance  that  may  easily  re.sult  in  the  loss  of  an  order. 
Many  firms  in  England  are  .so  located  that  copies  of  all  the 
codes  in  use  are  not  available,  and  cases  have  occurred  recently 
in  which  it  was  necessary  for  the  recipient  of  a  cablegram 
to  telegraph  it  to  one  of  the  principal  commercial  centres  in 
order  to  have  it  decoded.  The  additioiLiI  cxp.'iisi-,  the  time 
iost,  to  say  nothing  of  the  annoyanlcc  iini.^ed  :ind  the  possi- 
bility of  errors  in  two  additional  traiiMin^-idiiN.  may  easily 
be  sufficienit  to  prejudice  the  English  firm  again.st  a  teiuler 
made  in  such  a  form.  One  instance  in  particular  is  reported  in 
which  the  oiiginal  tender  was  made  in  the  proper  code  and  an 
order  was  jilaced  with  the  American  exporter.  In  cabling 
confirmation  of  the  order  the  .American  company  used  a  totally 
different  code,  in,  spite  of  the  fact  that  it  had  been  adviscvi, 
of  the  particular  code  employed  and  had  used  it  in  its  first 
mes.sage.  The  code  used  in  (be  conlirining  message  was  riot 
available  in  the  town  where  the  English  customer  was  located, 
and  the  entire  message  had  to  be  telegraphed  to  Liverpool, 
decoded,  and  .sent  back  in  plain  English  over  the  wire.  New 
codes  are  being  prepared  and  advertised  from  time  to  time, 
and  trade  associations  are  making  up  codes  suited  to  their 
own  peculiar  needs,  so  that  a  con.siderable  number  exist  in 
different  languages.  This  is  a- detail  deserving  of  special 
attention,  not  ,so  much  for  the  .slight  difference  in  the  expense, 
but  for  the  confusion  cau.sed  by  the  selection  of  an  unusual 
code  for  commercial  messages." 

Australian  Labour. — A  conference  of  62  trade  unions 
a.s.semlilccl  at  Sydnc^y  fci  fcnniulate  opposition  to  reductions  of 
wages  and  altered  woiking  conditions,  has  advocated  a  policy 
of  "  go  slow  "  and  "  measure  for  measure,"  and  has  also 
ivcommended  all  Australian  unions  to  act  similarly.— Reiffflr. 

.\u  Exchange  Telegraph  dispatch  from  Melbourne  states  that 
since  1913  the  Commomvcalth  industrial  disputes  have  num- 
bered 3,791,  resulting  in  a  loss  of  18,000,000  working  days  and 
ill.OlXl.lKlO  in   wages. 

British  Empire  Exhibition. — The  Government  has  de- 
cided to  devfjte  dE60,o00  to  the  New  Zealand  Section  at  the 
British  Empire  Exhibition.  The  Dominion  will  also 'partici- 
pate in  the  Imperial  sections  with  a  portion  of  the  allocation 
available  this  year.  The  committees  have  already  begun  to 
organi.se. — Ucuier  (Wellington). 

German  Railway  Rates.— Owin<,'  to  the  further  depre- 
ciation of  the  mark,  the  recent  increase  of  .50  per  cent,  in  rail- 
way goods  rates,  which  will  come  into  force  on  September 
Ist^  is  now  considered  insufficient  and  a  further  increase  may 
become  necessary.- Feut^f   (Berlin,   .\ugust  22nd). 
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South  African  Electrical  Prospects. — ^The  American  Vice- 

Consul  at  Cape  Town,  writing  in  Commerrc  [imports,  malies 
sume  interesting  remarks  on  the,  market  conditions  in  Cape 
Town  as  regards  electric  heateis,  ircjns,  and  toasters.  Tlie 
absence  of  central  beating  from  niost  buildings,  and  of  any  kind 
of  heating  in  many  offices,  causes  a  good  demand  for  electric 
heaters.  Those  most  favoured  are  the  l-kW  size  with  coiled 
wire  elements.  There  are  still  some  of  the  large  lamp-type 
sold.  Heaters  priced  at  about  $15  (.£.3  Gs.)  have  the  best  sale, 
and  most  of  these  are  Briti.sh.  Heaters  consuming  more  than 
1  kWh  per  hour  are  practically  un.saleable.  The  former 
.\mcrican  monopoly  of  the  supply  of  electric  irons  has  been 
almo.st  '■  killed  "  by  the  recent  reductions  in  the  prices  of 
English  irons  and  the  re-entry  of  Germany  into  the  market. 
The  average  retail  prices  of  a  5-lb.  iron  are  :  .American,  .$9.50; 
English,  $8.50;  au3  German.  $7.  healers  slate  that  more 
German  irons  are  being  sold  than  all  th<>  others  put 
together.  The  report  says  that  unless  .\merican  manufacturers 
can  bring  their  price  down  to  $S  the  market  will  be  entirely 
lost  to  them. 

The  American.?  supply  practically  all  the  electric  toasters 
sold  in  Cape  Town,  there  apparently  being  no  German 
toasters,  and  the  English  makes  being  much  inferior  to 
American  makes  at  the  same  price.  Sales  could  be  increased 
by  lowering  the  price  from  $9,  which  is  the  average.  The 
high  prices  charged  for  spare  parts  for  American  appliances 
are  against  their  sale  in  South  Africa,  and  dealers  say  that 
American  prices  have  not  been  reduced  at  the  same  rate  as 
English  prices.  The  report  concludes  that  unless  American 
manufacturers  can  materially  reduce  their  prices  they  will  be 
forced  out  of  the  market  by  English  and  German  compe- 
tition. 

Trade  Conditions  in  Soutli  Africa. — The  general  managers 
of  the  Standard  Bank  of  South  Africa  communicate  the 
following  information  regarding  bu.sine.ss  conditions  in  South 
Africa  during  the   past  mouth  :  — 

The  volume  of  busines.s  shows  little  ciange  during  the 
month,  although  a  continuance  of  the  satisfactory  agricultural 
conditions  and  the  notable  progress  in  the  gold-mining 
industry  tend  to  foster  optimistic  views  regarding  the 
immediate'  future. 

In  electrical  goods,  business  is  fair  and  i>rices  are  un- 
changed. Stocks  are  generally  good,  although  supplies  of 
ordinary  lamps  arc  dwindling  in  consequence  of  the  recent 
heavy  demand. 

The  trade  figures  for  British  South  Africa,  for  tlie  live 
months  endinl  May,  compared  with  the  corresponding  period 
of  last  .vcar,  are  as  follows:  — 


First  Five  Months. 

I9-22.                 1931. 

Imports              

...     i'20.570,50(i      i;'29,.5'21,149 

Exports,   ini'ludiug  re-exports 

,.     .£-21,7(i5.:il-2      ±'2.5,(311,999 

— Renter's  Trade  Service  (Cape  Town). 

I>ocal  Electrical  Exhibitions. — With  reference  to  the  nod: 
undei-  the  abcjve  heading  in  our  last  issue,  we  are  informed  by 
the  E.l>..\.  that  the  Warrington  Exhibition  Committee  has 
now  definitely  decided  to  hold  the  show  from  November  '2nd 
to  11th,  instead  of  November  27tb  and  following  days,  as  first 
suggested. 

-An  Ideal  Home  Exhibition  is  being  held  at  Bognor  from 
September  6th  to  80th. 

We  have  received  from  Mr.  John  Christie,  engineer  and 
manager  of  the  Brighton  electricity  undertaking,  a  copy  of 
the  poster  being  employed  to  advertise  the  electrical  exhibi- 
ii.iH  uliirli  is  being  held  in  the  Corn  Exchange,  Brighton, 
liiiiii  (i,tnl)(<r  5th  to  14th.  It  is  an  "attention-compelling" 
dcsi;in  wlurli  should  secure  its  object. 

New  Canadian  Coni|ianies. — ^Among  the  new  companies 
recentlv  incorporateil  in  Canada  are  :  ]ja  Compagnie 
Hydraulique  de  Portncuf,  Ltd.,  Quebec  (capital,  $300,000); 
Radiupbdiie  Corpdiiilinn  of  Canada,  Ijtd.,  Toronto  (capital, 
$5(J(I,0(XI) ;  anil  Cicsivnt  Electrics,  Ltd.,  Torontc;  (capifcil. 
$100.0(X)),  manufacturer.s  and  sujipliers  of  machinery  and 
apparatus. 

Manufacturing  in  Russia. — II  is  reported  that  all  the 
departments  of  the  Siemens-Schuikert  works  in  I'eti'ograd 
have  recently  been  in  operation,  and  the  production  is  said 
to  have  exceeded  the  pre-war  output  by  '2.5  |>er  cent.  In  May 
the  output  of  electrical  supplies  w.as  valueil  at  (15.115  pre-war 
roubles.  The  North  State  works  produced  similar  articles 
for  106,().V2  ]ire-war  rouliles,  and  No.  7  works,  "  Dcka,'  for 
.57,1:35  pre-war  roubles,  wh<'reas  in  ,\pril  the  latter  scarcely 
turned  out  ]'2  \x-r  cent,  of  the  pre-arranged  programme. 
The  value  of  the  May  proiluction  of  the  glow  lamp  factory, 
Swiedtjana  wa.s  1(3,996  pre-w;.r  roubles,  that  of  the  Fittings 
works  h;is  4,489  roubles,  and  that  of  the  No.  6  works,  F.A., 
was  'J.d'.i'.i  iire-war  roubles.  In  the  ca.so  of  the  Petrograd 
accniiiulaliir  trust  the  output  in  May  and  June  is  returned 
al  ss.sk;  pre-war  roubles,  being  double  the  amount  of  the 
iirecedini;  two  months. 

Blackburn  Contractors'  Action. — Competition  has  become 
So  keen  in  the  electrical  business  of  the  East  Lancashire 
district.  cnnse(iuent  upon  so  many  unf|iialitied  men  starting 
in  tlie  business,  that  the  Blackburn  and  Kislrict  Electrical 
Contractors'  Association  has  published  a  notice  intimating 
to  the  public  who  its  members  are,  with  their  qualifications. 


French  Eocomotive  Orders.— It  is  reported  from  Paris 
that  the  Compagnie  Ekictro-Mecanique  has  just  received  an 
order  for  the  supply  of  the  electrical  equipment  for  1'20  loco- 
motives for  the  Paris-Orleans  Railway  Co.,  at  a  cost  of  about 
'20,(X)0,000  fr.  Including  similar  orders  previou.sly  obtained 
for  other  French  railuavs,  the  total  value  of  the  contracts  on 
hand  reaches  70.000.fX)0  fr. 

German  Goods  Credit  to  Russia.— The  official  Rosta 
agency  of  Moscow  reports  by  wireless  that  the  BuEsian 
Foreign  Trade  Commissariat  has  given  permission  to  tli«- 
Russian  Electrical  Trust  to  enter  into  an  agreement  with  the 
"  Siemens  works  in  Germany,"  under  which  the  latter  would 
grant  credit  to  the  trust  in  goods.  It  is  added  that  this  is 
the  first  time  that  a  foreign  firm  has  given  credit  to  Russian 
industry.  It  is,  however,  not  stated  whether  the  German 
firm  has  expressed  its  willingness  to  conclude  such  an  agree- 
ment. 

Lead. — Under  date  .August  26th,  Messrs.  James  Forster 
and  Co.,  report  as  follows:  "  Clo.sing  prices  yesterday  wore 
£'23  Is.  6d.  for  August  and  .i''22  !5s.  for  November,  against 
±34  1.5s.  and  ±24.  respectively,  at  the  end  of  last  week.  A 
month  ago,  the  relative  positions  were  at  ±35  15s.  and 
±'24  12s.  6d.  Transactions  have  been  on  a  liberal  scale  and 
approximate  to  5. .500  tons  for  the  week,  most  of  which  appear 
to  be  of  a  speculative  nature.  Ijead  is  coming  in  more 
plentifully  and  there  is  more  afloat  than  has  been  the  case 
in  late  months." 

The  Dutch  East  Indian  Market. — Vast  developments  have 

taken  place  in  the  Dutch  East  Indies  during  the  past  ten  or 
twenty  years  which  have  rendered  the.se  islands  a  valuable 
market  for  machinery.  During  1919  and  19'20.  such  imports, 
consisting  largely  of  sugar  machinery,  agricultural  and 
estate  machinerv,  and  hand  and  machine  tools,  amounted 
in  value  to  over  ±10,000,000.  It  is  true  that  the 
demand  then  was  exceptional,  due  to  .shortage  during 
the    war,   and    a   reaction    has   since   taken   place.  Now. 

however,  there  seems  every  prospect  of  Holland's  islanri 
possessions  resuming  their   path  of  progress. 

The  British  Commercial  Agent  at  Batavia  (Mr.  H.  k.  N. 
Bluett)  is  very  enthusiastic  about  the  i«)ssibilities  of  British 
trade  in  this  territory,  but  with  regard  to  machinery,  he  savs 
that  British  manufacturers  must  endeavour  to  reduce  their 
costs  of  production. 

Czecho=SIovakia's     Sound    Currency.  —  Czecho-Slovakia 

stands  out  strikingly  from  the  other  new  Central  European 
States  by  reason  of  the  sustained  effort  .she  has  made  to 
place  her  finances  on   a   sound  basis.  Tlffough    steadily 

refusing  to  inflate  her  currency  by  means  of  the  printing 
press,  she  has  brought  about  a  remarkable  appreciation  of 
the  exchange  value  of  her  crown.  Indeed,  .so  rapidly  has  it 
risen,  that  her  export  industries  have  been  embarrassed. 
While  sympathising  with  a  people  who  are  suffering  incon 
venience  because  they  have  chosen  the  proper,  though  tem 
porarily  harder  road,  there  is  no  need  to  assure  them  that 
their  ultimate  gain  will  be  the  greater  for  their  boldness. 

Czech  manufacturers  who,  as  Mr.  Bruce  Lockhart  (H.M 
Cdmmercial  Secretary  at  Prague),  points  out  in  his  recent 
report,  depend  upon  export  trade  in  much  the  same  way  as 
British  industrialists,  are  now  actively  engaged  in  reducing 
their    costs    of   production.  .Apparently,    they   must    al.so 

diminish  their  margin  of  profit,  improve  their  organisation. 
and  possibly  induce  their  Government  to  bring  down  some 
of  the  highly-protective  import  duties  that  are  levied  on 
goods  which  affect  the  expenses  of  manufacture. 

Czechoslovakia's  import  and  export  trade  last  year  with 
her  chief  customers  in  electrical  apparatus,  is  shown 
below  :  — 

Eh'ctricul  inui;hincs  and  nouds- 

Total  

Germany  

.\ustria  

Czecho-Slovakia 's  exports  are  naturally  also  directed  to  the 
neighbouring  .states  of  Jugo-Slavia  and  Rumania,  as  well  as 
Italy.  With  regard  to  the  prospects  of  trade  with  Great 
Britain,  H.M.  Commercial  Secretary  points  out  that  it  has 
always  been  recogni.sed  that  Czecho-Slovakia  does  not,  and 
cannot,  present  a  very  wide  field  for  the  export  of  British 
manufactured  goods.  The  country  itself  manufactures  for 
export,  many,  if  not  most,  of  those  manufactmed  artiele-- 
which  form  tlie  staple  export  commodities  of  Great  Britain 
There  should  be  a  fair  oiiening  for  British  goods  of  1110 
highest  quality,  but  at  the  present'moment,  the  State  control 
of   commerce   makes   their  introduction   almost  impossible. 

.4  Trade  Union  .Amalgamation. — It  is  reported  that  a 
ballot  of  members  of  the  Jlunicipal  Rmployes'  .Association. 
(he  National  Amalgamated  Union  of  Labour,  and  the  National 
I'nion  of  Gener.il  Workers,  upon  a  proposal  to  combine  the 
three  unions  in  one  society,  has  re^sulted  in  a  majoiity 
favourable  to  the  arrangement.  If  the  fusion  is  carried  iiito 
effect  the  new  union  will  be  the  large.st  in  the  country  with 
n  membership  of  over  half  a  million.  A  further  development 
,ii'  this  nature  is  moot^nl  by  which  the  Transport  and  General 
Workers'  Union  and  the  National  Union  of  Sailors  and 
Firemen  would  combine. 
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Book  Notices.— The  liuUctin  of  the  Hvdro-Electiic  Power 
Uommission  of  Ontario,  July,  1932.  Toronto :  The  Commis- 
sion. iVico  $'2  per  annum.— The  -nholo  of  this  number  is 
devoted  to  the  prooeodiug.s  of  the  AssociaTion  of  Municipal 
Electrical  Utilities  held  in  June,  .\mong  thoje  are  two  paper.s 
on  street  lightm^;.  one  deahng  with  the  allocation  of  charges 
in  municipal  nndertakjngs,  and  others  dealing  with  questions 
affecting  the  industry  in  many  ways. 

\\c  have  received  from  the  Swedish  Consul-General  in 
Ixmdon  a  copy  of  "  A  Book  .About  Sweden,"  an  extremely 
interesting  and  informative-  guide  published  by  the  Swedish 
Tratfio  Ass(x;iation.  Stockholm.  This  work  is  not  written 
on  the  usual  guide-book  lines,  but  covers  a  wider  field.  In 
it  are  gi-en  in  an  interesting  way  particulars  geographical. 
historical,  and  economic,  as  well  as  notes  on  the  nation's  cul- 
tiu-o  of  hterary  and  artistic  subjects.  Eaeh  industry  is  made 
the  subject  oif  a  brief  note,  and  the  electrical  section  is 
illustrated  with  a  view  of  the  generating  room  of  the  Troll- 
liattan  hydro-electric  works,  and  a  picture  of  the  huge  rotor 
of  a  30,i»00-h.p.  generator  at  Vasteras.  The  illustrations 
throtighout  are  very  clear,  and  show  the  beauties  of  the 
country  in  an  excellent  way.  Tlie  book  is  clearly  printed  on 
good  pajier,  misprints  are  remarkably  rare  considering  that 
the  htxyk  was  produced  in  Sweden,  and  upon  the  whole  we 
think  that  the  contents  deserve  something  better  than  the 
paper  cover  in   which   the  pages  are  bound. 

"  Labour  Policy.  False  and  True,"  by  Sir  Lynden  Macas- 
sey.  Pp.  3-20.  London :  Tliornton  Butferworth,  Ltd.  Price 
7s.  6d.  net. 

"  Electrical  Circuits  and  Connections,"  by  W.  E.  Bowker. 
Pp.  xii-1-211;  166  ligs.  London:  Crosby  Lockwood  &  Son. 
Price  15s.   net. 

"  Dictionary  of  .\pplied  Physics."  by  Sir  R.  Glazebrook. 
Vol.  II.  Electricity,  pp.  1.104.  illustrated.  London :  Mac- 
millan  &  Co..  Ltd.    Price  63s.  net. 

Financinl  Times  "  Income  Tax  Guide  for  1922,"  By  H.  W. 
Palmer.  Price  Is.  net.— This  guide  explains  the  essential 
points  of  the  last  Finance  Att,  showing  by  test  examples  and 
tables  what  income  tax  to  pay  and  how  to  obtain  relief; 
chapters  are  also  given  on  excess  profits  tax  and  the  corpora- 
tion tax. 

New  South  Wales  Industry^ — The  Times  Trade  Supple- 
ment states  that  important  legislation  relating  to  trade  and 
commerce,  vitaUy  affecting  the  economy  of  the  State,  will  be 
the  feature  of  the  present  session  of  the  New  South  Wales 
Parliament.  As  a  first  step,  the  Fuller  Government  has 
Government,  ordinarily  would  expire  at  the  end  of  this  year. 
Trade  (basic-wage  fixing  tribunal),  but  not  to  abolish  it  as 
threatened.  It  will  be  deprived  of  all  power  to  fix  a  basic 
wage  for  rural  workers,  and  special  tribunals  may  function 
at  short  notice  to  award  wages  lower  than  the  basic  wage 
where   industries   cannot  afford   to  pay   them.  This    will 

enable  the  absorption  of  large  numbers  of  the  unemployed 
at  "  living  "  as  opposed  to  "  basic  "  wages. 

The  Profiteering  Prevention  Act  passed  by  the  late  Labour 
Government,  ordinarily  would  expire  at  the  end  of  this  year, 
but  it  has  been  decided  to  abolish  it  at  once.  This  cum- 
bersome piece  of  legislation  will  be  replaced  by  a  measure 
designed  to  prevent  price-rigging  by  tru-^^ts  and  combines. 

The  Government  has  been  taking  careful  stock  of  the 
various  State  industries  established  by  the  liite  and  previous 
Labour  Governments.  It  is  intended  to  sell  most  of  these 
State  enterprises  and  to  confine  the  operations  of  others  to 
the  supply  of  purely  State  requirements.  The  non-paying 
concerns  will  be  shut  down  or  sold  as  soon  as  possible. 

The  Midland  Electrical  Trade. — .\  Midland  correspon- 
dent writes : — Until  recently  the  general  electrical  trades 
were  a  bright  .spot  in  Birmingham  and  Midland  industry, 
but  they  are  now  suffering  from  a  relapse.  The  competition, 
particularly  in  the  matter  of  small  electrical  fittings,  from 
Germany  and  Japan  is  severe,  but  the  quality  of  the  im- 
ported goods  is  poor  generally.  Germany  is,  in  fact,  less 
competitive  in  higher-class  articles  than  many  people  imagine. 
.\s  might  be  ex[)ected  with  the  approach  of  autumn,  .some 
fairly  gtxid  orders  have  been  placed  for  electrical  fittings. 
for  domestic  ligliting.  and  switch  manufacturers  and  the  like 
report  rather  improved  trading,  but  most  of  the  Midland 
factories  are  only  partially  eniplr.yed.  The  Large  engineering 
houses.  Uh>.  arc  only  inodcratt-lj  employed  on  power-station 
and  hydro-electric  plant,  the  latter  chiefly  for  ,\ustralasia. 
lJ<'.velopment«  in  the  home  trade  will,  of  course,  be  largely 
influenced  by  the  rate  of  recovery  of  the  general  engineering 
trades,  whi<li  »>  fur  has  proved  slow.  .At  the  moment  it  is 
ttlightly  better,  and  the  merchants  rep<jrt  some  improvement 
in  the  demand  for  constnictional  steel.  One  point  for  satis- 
faction is  tliat  miinufacturers  are  in  a  better  position,  conse- 
quent on  wage,  adjustment.^,  than  they  were  recently  to  quof« 
firm  prices  on  a  reduwd  level.  Customers  would  not  buy 
while  values  were  so  high  or  while  the  market  was  falling. 
W)  that  with  r-o.sts  becoming  a  little  more  stabilised,  the  out- 
look should  improve.  At  any  rate,  that  is  the  opinion  of 
re(ireR<ntativc  electrical  engineers. 

Storage  Battery  Price  Reduction. — ^We  are  infornnd  that, 
.■i«  from  to-day,  the  Chloride  Electrical  Storage  Co..  Ltd.,  is 
reducing  the  prices  of  all  classes  of  its  stationary  storage 
batteries. 


A  Warning  to   Prospective   Consumers. — The  E.L)..\.  has 

sent  us  a  copy  of  a  notice  being  published  by  the  Midland 
Electrical  Corporation  for  Power  Distribution,  Ltd.  This 
warns  jirosjiective  consumers  to  make  immediate  application 
if  they  wish  to  be  connected  before  winter  sets  in.  Last 
year  many  applications  were  so  late  that  the  season  was  well 
advanced  before  the  applicants  ■  could  be  supplied  with  elec- 
tricity. 

The  Leipzig  Fair. — ^The  exchange  position  has  had  a 
pronounced  effect  upon  the  Fair,  which  opened  on  .\ugust , 
28th.  Owing  to  the  instability  if  the  mark,  German  exhibi- 
tors have  adopted  the  practice  of  concluding  sales  based 
upon  the  currency  of  the  countiy  to  which  the  goods  are 
.sold,  or,  in  many  ca.ses,  upon  the  pound  sterhng,  tlic  dollar, 
or  the  Swiss  franc.  Because  of  this,  large  numbers  of  Ller- 
man  buyers  are  unable  to  do  business,  and  vigorous  protests 
have  been  the  result,  as,  of  course,  it  is  impossible  to  main- 
tain a  constant  relationship  between  the  mark  and  foreign 
currency.  There  are  about  13,000  exhibitors  at  the  Fair, 
and  the  visitors  who  attended  upon  the  first  day  numbered 
over  100,000. 


LIQHTINQ     AND    POWER     NOTES. 


Aberayron.— Elhctiucity  Scheme. — Application  has  been 
made  to  the  Electricity  Commissioners  by  Mrs.  E.  G. 
Kichards,  of  Llyswen  House,  Aberayron,  for  authority  to 
generate  and  supply  electricity  for  all  'purposes  within  tho 
urban  district  of  Aberayron. 

Accrington. — Extension  of  Supply. — ^The  Electricity  Com- 
missioners have  made  a  Special  Order  authorising  the  supply 
of  electricity  to  Oswaldtwistle  for  both  pubhc  and  private 
purposes,  and  the  approval  of  the  Ministry  of  Transport  is 
now    being   obtained. 

Argentina. — HyDRO-ELECXRic  Cokcession. — The  Governor 
of  Mendoza  has  presented  a  project  to  the  Provincial  Legisla- 
ture for  the  granting  of  a  concession,  in  public  tender,  fur  the 
utilisation  of  the  Nihuil  Falls  on  the  River  Atuel  for  the 
generation  of  electrical  energy.  The  successful  applicant 
would  have  to  undertake  to  carry  out  the  work  in  return 
only  for  the  right  to  exploit  the  service  for  a  term  of 
years,  on  the  expiry  of  which  the  w'hole  installation 
would  become  the  sole  property  of  the  Province.  Interested 
parties  would  be  required  to  state  :  (1)  for  how  many  years 
they  ask  the  working  rights;  (2)  the  tarifi's  they  would  pro- 
]io.se  to  chai'ge;  (8)  the  percentage  of  profit  they  would  give 
to  the  Provincial  Government.  The  project  stipulates  that 
tho  tariffs  for  electric  power  should  not  exceed  the  equivalent 
value  of  .Argentine  iietroleuni  in  Buenos  Aires,  plus  cost  of 
transmission.  The  tii-m  obtaining  the  concession  would  be 
exempted  from  payment  of  Provincial  and  municipal  taxes  in 
respect  of  the  establishment.  It  is  anticiiiated  that  the  energy 
obtained  from  the  utilisation  of  the  Falls  would  be  anything 
between  10,000  and  100,000  h.p..  the  latter  figure  being  condi- 
tional on  the  construction  of  a  reservoir. — Revieiv  of  the  River 
Plate. 

Athy  (Co.  Kildare).  Electhuity  Scheme.— .At  a  meeting 
of  the  Urban  C-ouncil  objections  to  the  tlectric  lighting 
scheme  were  heard  and  met.  the  engineer  being  assured  of 
every  support.  Inquiries  regarding  a  suitable  power  station 
site  w'ere   ordered   to   be  made. 

Australia. — Victobu. — The  Melboiu'ne  Age  states  that  no. 
steps  have  yet  been  taken  by  the  State  Electricity  Commis- 
sion in  connection  with  the  amalgamation  and  standardisa- 
tion of  the  supply  systems  in  the  Metropolis.  _  So  far  the 
activities  of  the  Commission  have  been  confined  to  the 
.supplying  of  electricity  in  bulk  from  the  Yallourn  and  New- 
port stations.  Only  in  a  small  district  is  electricity  supplied 
to  the  actual  consumers,  and  the  Conunissioners  do  not 
contemplate  retail  distribution  at  the  present  time.  'Ihilil 
the  whole  matter  has  been  fully  considered  and  legislative 
powers  reviewed  it  will  be  ijiipossible  for  the  Commissioners 
to  foriuulate  a  policy. 

New  Supply  Schemes. — Permis.sion  having  been  granted  it 
to  erect  overhead  electric  mains,  the  Rockbampton  City  Coiin^ 
<il  is  about  to  approach  theQueensland  treasurer  for  autboiity 
to  borrow  .tTOO,000  to  supply  electricity  to  the  city  and  to 
electrify  the  tramways.  The  City  Council  at  Bathurst 
(N.S.W.)  has  adopted  an  expert  report  on  an  electricity  supply 
scheme  for  the  city,  and  has  decided  to  raise  a  loan  of  £40,000 
to  <-arry  out  the  undertaking. — Renter's   Trade  Service. 

Barnstaple. — Oefkr  to  I'uiichasr  Undertaking  . — ^It  is 
stated  that,  a.  syndicate— whos<'  name  has  not  been  disclosed 
— has  offered  to  purchase  the  iMunicii>al  electricity  under- 
taking. So  far  the  Council  has  not  decided  whether  to 
proceed  ^vifh   negotiations  or   not. 

Barrow.— Electricity  Schkmks. — The  Curpoi-atioii  hv.f.  com- 
rnenced  to  lay  conduits  for  the.  high-pi'e.«sure  cable  which 
will  feed  overhead  lines  to  be  constructed  to  carry  energy 
to  the  suburbs  of  Ramp!;ide  and  Roa  Island,  over  three  miles 
distant.  ,M  present  there  is  neither  gas  nor  electricity  at 
Rampside.  where  the  residents  have  to  burn  oil.  but  at  Boa 
Island  there  ha«  for  many  years  been  a  supply  of  gas  from 
the  Purness  Railway  Co.'s  plant,  which,  however,  the  com- 
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(iMuy  has  (IcTiilcd  to  discontinue  owin;;;  to  its  being  unprotit- 
.iMc.  It  is  expected  the  electricity  supply  will  be  available 
lor  the  two  [iliiccs  named  before  Christmas.  Negotiations  are 
also  juoceediut,'  between  the  Barrow  Corporation  and  the 
neighbouring  authorities  of  Daltou  and  L'lverston  with  a 
\  icw  to  the  supply  of  electricity  to  these  towns.  A  special 
inducement  to  proceed  with  tlie  work  just  now  is  that  it 
'.  ould  alford  considerable  employment  for  the  many  elec- 
tricians formerly  emjiloyed  at  Messrs.  Vickers,  who  are 
iiuw  idle  owjng  to  the  slump  in  trade. 

Biggleswade.— CANVASS  of  Eesiuents.— The  Urban  District 
Council  is  circulating  letters  to  residents  asking  them  to 
what  extent  they  would  take  electricity  if  it  were  available. 
If  the  Council  is  unable  to  carry  out  a  scheme  itself,  the  in- 
iormation  will  be  placed  before  any  company  which  may  be 
interested. 

Blackpool. — Loan. — The  Electricity  Committee  is  urging  the 
J-;i<'ctricity  Commissioners  to  issue  sanction  in  respect  of  the 
(  oipiiiation's  application,  iu  May  last,  for  a  loan  to  carry 
uut  the  proposed  electricity  extension  scheme. 

Brighton.— Bkeakdown.— The  Southwick  district  was  de- 
prived of  power  on  the  afternoon  of  August  'iSnd,  owing  to 
the  breaking  down  of  two  motor-generators  in  the  sub-station. 
Ti'anicars  came  to  a  standstill  and  several  works  were  stopped. 
Repair  work  was  carried  out  very  quickly  by  Mr.  Christie 
.iDd  his  staff,  and  the  supply  was  re-established  iu  about  ten 
minutes. 

Canada.— British  Columbia.— The  contract  for  the  en- 
largement of  the  pow'er  storage  dam  at  Ocean  Falls  has  been 
awarded  to  Messrs.  Robertson  &  RandeU  by  the  Pacific  Mills, 
Ltd.  The  work  involves  raising  the  height  of  the  existing 
water  storage  at  the  outlet  of  Link  Lake,  and  will  cost  approxi- 
mately  $250,000. — Reuter's    Trade   Service    (Vancouver). 

The  British  Columbia  Electric  Railway  Co.  has  large  con- 
struction works  in  hand  and  is  spending  $1,000,000  on  in- 
creasing its  storage  capacity  at  Stave  Lake.  It  has  under 
I 'ii.sideration    plans  involving   an    additional   expenditure   of 

iiie  $10,000,000  on  further  develoi^ment  as  the  increase  in 
"pulation  and  industrial  demand  warrants.     The  installation 

1  a  fourth  generator  of  13,0OO-h.p.  dapacity  at  the  Stave 
I  ..ike  plant  is  almost  completed,  bringing  its  total  power  plant 
1  iipacit.y  up  to  136,000  h.p.  Under  the  plans  now  in  hand  it 
is  the  intention  to  make  provision  for  a  fifth  generator.  The 
power  resources  of  the  company  available  for  development 
include  water  rights  on  Alouette  Lake,  water  rights  farther 
down  the  Stave  Lake,  and  on  Jones  Lake.  These  projects, 
w-hen  completed,  will  provide  1.50,000  h.p.,  sufficient  to  supply 
Vancouver  and  the  lower  mainland  of  the  province  for  a  con- 
siderable time. 

Vancouver  and  New  Westminster  are  developing  apace  as 
industrial  centres,  and  with  the  exception  of  luml>er  mills 
and  other  industries  which  develop  power  from  waste  fuel, 
every  industry  needs  electric  power.  The  demand  for  power 
has  been  increasing  rapidly  since  the  end  of  the  war.  In 
June.  1921,  the  output  of  the  British  Columbia  Electric  sys- 
tem for  all  purposes — light,  power,  and  street  railwav — was 
17,578.600  kWh,  whereas  in  June.  19-2-2.  it  had  risen  to 
21,380.700  k\\'h.  In  1914  it  delivered  to  its  power  and  light 
customers  on  the  mainland  64,129,692  k\Vh.  compared  with 
113,909.973  kVYh  in  1921.  In  the  same  period  the  hor.se-power 
of  motors  connected  rose  from  29,562  to  54,553. — Times  Trade 
Supplement. 

Ontario. — The  Electrical  News  (Toronto)  reports  that  the 
Hydro-Electric  Power  Commission  has  acquired  a  lea-se  of 
the  power  rights  on  the  Trent  Valley  waterways  from  the 
Dominion  Government.  The  annual  rental  is  $24,000  for  a 
minimum  of  6,000  and  a  maximum  of  12.t)00  h.p.  The  Com- 
mis-sion  has  made  important  reductions  iu  its  rates,  affecting 
67  municipalities.  On  the  other  hand,  increases  have  been 
made  iu  the  case  of  46  municipalities.  A  great  encourage- 
ment to  the  domestic  use  of  electricity  has  been  given  by 
a  reduction  of  the  maximum  rale  for  this  type  of  supply  from 
4  cents  to  2  cents  per  kWh ;   this  applies  to  the  whole  province. 

Castleblaney. — Withdraw'al  of  Wa\leave.— The  Urban 
Council  was  recently  informed,  with  regard  to  the  electric 
lighting  contract,  tliat  Mr.  McQuillan  could  not  discharge 
the  terms  imposed,  and  asked  for  tlio  time  to  bo  extended 
to  the  winter  of  1923.  The  Council  thereupon  decided  to 
withdraw  the   wayleave   granted   to  Mr.  McQuillan. 

Ceylon.— Electricity  Supply  Schemes. — The  Municipality 
of  the  seaport  of  Galle,  which  is  still  lighted  by  oil  lamps. 
has  decided  to  have  an  electric-lighting  scheme  prepared, 
and  similar  schemes  have  recently  been  spoken  of  in  con- 
nection with  Kalutara,  Panudara,  Moratuvva,  and  Kurun- 
egala. 

Mr.  J.  G.  Eraser,  the  Government  .\gont  of  the  Western 
Province,  is  studying  the  question.--  of  lighting  small  towns 
and  groups  of  villages  with  electricity,  and  also  of  supplying 
them  with  water  by  the  aid  of  electric  enc-rgy  generated  by 
windmills  combined  with  auxiliary  motors  to  tide  over  the 
calm  periods.  As  a  preHminary  venture  he  has  put  in  an 
installation  at  Gampaha,  a  gi'oup  of  five  villages  some  fifteen 
miles  from  Colombo.  The  dynamo  is  driven  by  a  7i-h.p.  oil 
engine,  and  a  charge  of  Es.l  per  mouth  is  made  for  each  lamp 
inatalled. — Times    Trade   Supplement. 


Chelmsford. — Electricity  Supply.— The  Rural  Council  ha.s 
decided  to  offer  no  objection  to  the  application  of  the  Wickford 
and  District  Electricity  Supply  Co.,  Ltd.,  to  supply  a  por- 
tion of  the  parish  of  Runwell  with  elec-tricity,  provided  the 
wires  are  placed  in  approved  positions. 

China.— Electrical  Developments. — ^The  third  power-house 
of  the  Eu.shun  Collieries  (owned  and  operated  by  the  South 
Manchuria  Railway),  work  on  which  was  started  in  1920, 
has  just  been  completed  at  a  cost  of  1,585,000  dollars.  Pre- 
vious to  the  installation  of  the  new  power  plant,  the  collieries 
had  a  generating  capacity  of  17,000  k\V  which  was  almost 
wholly  taken  up.  The  nev/  plant  haa  a  capacity  of  12.b(JH 
kW.  making  the  total  almost  :w,0<JO  kW.  The  electricity  sec- 
tion of  the  collieries  is  now  prepared  to  supply  Mukden  with 
cheap  power  in  practically  any  quantity. — Reuter'g  Trade 
Service   (Washington). 

Shanghai.— The  1921-22  report  of  the  engineer-in-chief  of 
the  municipal  electricity  undertaking  states  that  the  gross 
profit  was  Tls.  1.863,610  and  the  net  profit,  after  provision 
for  interest  on  loans,  depreciation  &c..  was  Tls.  1,047 ,tj08; 
the  estimated  net  profit  was  lis.  1,029,816.  SVom  1916  to 
the  end  of  1921  a  sum  of  Tb.  2.170,000  has  been  handed  to 
the  Council's  general  funds  out  of  electricity  profits.  The 
past  year  has,  in  every  way,  been  a  record  one,  both  as  re- 
gards the  profit  made  on  invested  capital  and  the  number  of 
kilowatt-hours  sold ;  Shanghai  sold  very  nearly  as  much 
electricity  as  the  Manchester  electricity  department.  Al- 
though the  Riverside  pow'er  station  is  not  yet  working  under 
ideal  conditions,  nevertheless  very  great  improvements  have 
been  effected,  and  the  thermal  efficiency  of  the  plant  has  been 
improved  to  a  very  appreciable  extent.  The  generating 
plant  at  this  station  has  been  increased  by  46,000  kW.  On 
March  loth  the  first  of  the  two  18,000-kW  turbine  sets  was 
commissioned;  the  second  was  commissioned  on  August  11th; 
on  November  12th  a  10,000-kW  turbine  was  put  into  service, 
and  by  the  end  of  the  year  the  installed  plant  capacity  at 
Riverside  totalled  79.000  kW.  When  the  two  additional 
20,000-kW  turbines  are  ready  for  service,  together  with  the 
two  3,000-kW  machines  for  providing  an  independent  supply 
of  electricity  for  operating  the  auxiliary  plant  in  the  power 
bouse,  it  will  be  possible  to  dispense  with  two  of  the  smaller 
machines,  which  are  each  of  2,000-kW  capacity,  and  when 
this  is  accomplished  the  plant  capacity  will  amount  to  121,000 
k\V.  It  should  then  be  iiossible  to  close  the  old  Fearon  Road 
generating  station,  which  contained,  at  the  end  of  the  year, 
5,600  kW  of  plant.  During  the  period  imder  review  the 
amount  of  overhead  cable  erected  reached  a  total  of  167.64 
miles,  and  65.57  miles ,  of  underground  cable  w'as  laid.  AU 
this  work  was  carried  out  entirely  by  the  department's  staff. 

Continental. — France. — As  a  result  of  proposals  placed 
before  the  French  Cabinet  by  the  Ministers  of  Finance  and 
Agriculture,  these  two  ministers  have  been  authorised  to 
prepare  a  Bill  to  settle  the  conditions  under  which  loans  can 
be  advanced  by  the  State,  under  the  guarantee  of  the  De- 
partments, to  groups  of  towns,  agricultural  companies  of 
collective  interest,  or  to  the  National  Office  of  Agricultural 
Credit,  in  connection  with  the  establishment  and  working  of 
rural  electricity    supply   networks. 

Norway. — ^The  power  station  of  Kristianssand  municipal 
authorities  at  Nomeland  has  now  been  brought  into  full 
operation  with  three  7..500-h.p.  turbivgetierator  sets.  The 
commencement  of  the  hydro-electric  works  was  made  in  1916 
and  the  expenditure  has  been  10,600,(K,XI  kronen. 

Folkestone.— Extension  of  Supply.— 'The  Minister  of  Trans- 
port has  confirmed  a  Special  Order  made  by  the  Electricity 
Commi.s.sioners,  empowering  the  Folkestone  Electricity  Supply 
Co..  Ltd.,  to  lay  mains  and  supply  electricity  in  the  Cheriton, 
Saltwood,  Newington,  and  Hawkinge  districts. 

Glasgow. —  "  All-Electric  "  Houses. — .\t  a  recent  meeting 
of  the  Corixiration  Electricity  Couunittee.  the  chairman  re- 
ferred to  the  success  which  had  atteud.'d  the  recent  demonstra- 
tion of  the  ■'all-electric"  system  of  heating,  lightmg,  &c.. 
iu  the  houses  at  Eiddrie.  and.  after  discussion,  it  was  agreed 
that  the  Special  Committee  on  Hou.sing  and  General  lown 
Improvement  Ixs  asked  to  allow  two  of  the  five-apartment 
tvpe  of  house  at  Mosspark  to  be  similarly  equipped  by  the 
Department,  for  the  purpose  of  further  demonstration  of 
the  "  all-electric  "  system. 

Hospital  Lighting. — .\mong  schemes  of  work  which  iua\' 
be  put  in  hand  by  the  Corporation  for  the  relief  of  unemplox- 
ment  is  electric  lighting  work  at  Belvideie  Hospital,  esti- 
mated to  cost  .-£7.600. 

Proposed  Multi-part  Tariff. — A  sub-committee  of  the 
Corporation  Electricity  Committee  is  considering  the  institu- 
tion of  a  "  multi-part  "  or  a,  "  two-part  "  .\vstem  as  a  means 
of  developing  the  sale  of  electricity  for  domestic  purposes. 

Visit  to  CiENNEvilliers. — A.  deputation  from  the  Town 
Council,  including  Mr.  Mitchell,  the  electrical  engineer,  is  to 
visit  the  Gennevilliers  undertaking. 

Hastings. — Year's  Working. — The  accounts  of  the  muni- 
cipal Electricity  Department  (engineer:  Mr.  Russell  F. 
Ferguson)  for  the  year  ended  March  31st  last  show  a  total 
revenue  of  £49.468."  comparing  with  .i'42.309  in  the  previous 
vear.  Working  ex)>endituro  amounted  to  .f.'^'V216.  as  against 
i'34.277.  giving  a  gross  profit  of  i'16.252  (i'8.032).  Capital 
charges  and  bad  debts  were  higher,  totalling  £11.889.  as 
compared   with   £8,279,  and  the   net  result  was  a  profit  of 
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f4,363,  compaiing  favourably  with  a  deficit  of  f'247  in 
lMO-21.  The  amount  i.>t  energy  twld  rose  from  l.o'21,697  to 
1,745.127.  and  the  number  of  consumers  from  3,541  to  4,005. 
A  total  of  i-27,'293  \\as  spent  during  the  year  on  capital 
account;  this  included  instalments  on  new  plant,  f 9,383; 
transformers.  i'",.S05;  mains  and  eervices,  i£o,375;  and 
buildings.  £2,929. 

Lampeter. — Proposed  Blectriciti  Order.— At  a  meeting 
of  the  Town  Council  on  August  22nd,  Mr.  William  Jones 
asked  for  the  consent  of  the  Ckirporation  to  his  application 
for  an  electric  lighting  Order.  The  matter  was  referred  to 
a  committee  for  consideration. 

Leek.— Loan. — At  a  recent  meeting  of  the  Urban  CounciJ 
it  was  decided  to  borrow  the  sum  of  ;615,O0O  to  carry  out 
extensions   at   the   electricity  works. 

Leith. — Eu-XTRic  Cranks  ix  Docks. — The  Dock  Couuuis- 
fioners  are  to  erect  additional  electric  cranes  at  the  Victoria 
Duc-k. 

London. — Islington. — Tlie  Borough  Council  has  received 
the  permission  of  the  Electricity  Commissioners  to  borrow 
i-i-.OOO  for  new  plant. 

Lydney. — Supplv  Scheme  Work. — Last  week  operations 
were  commenced  by  a  London  construction  company  upon 
the  large  electric  power  station  which  it  is  proiiosed  to  pro- 
vide near  Xorchard  Colliery.  Lydney,  Forest  of  Dean,  in  con- 
nection with  the  syndicate  which  is  to  supply  electricity 
throughout  Gloucestershire.  On  Friday  evening,  however, 
the  whole  of  the  men  engaged  upon  the  work  were  iiaid  off. 
and  inquiries  revealed  that  some  misunderstanding  had  arisen 
between  the  syndicate  and  the  colliery  company.  It  is 
understood  that  this  interruption  in  the  progress  of  the  work 
is  not  likely  to  continue  long. 

Marlborough. — Proposed  Electricity  Supply. — It  is  stated 
that  the  local  gas  company  has  under  consideration  a  scheme 
for  supplying  electricity   to  the  town. 

Northern  Ireland. — Development  of  Bann. — Steps  are 
being  taken  to  promote  a  BiJJ  for  the  development  of  power 
from  the  River  Bann  in  the  "  Northern  "  Parliament  in  the 
coming  .session,  and  the  requisite  surveys  and  plans  in  pre- 
paration for  this  important  undertaking  are  already  well  iii 
hand.  Dr.  J.  F.  Crowley,  the  \\ell-known  authority  on  water 
jiower  and  electricity,  wat^  recently  in  Belfast  in  conference 
on  the  matter.  Dr.  Crowley  was  a  niember  of  the  Board  of 
Trade  Committees  on  Electricity  Supply  and  ^\'ater  Power 
Resources. — Irinh  Independent. 

Retford. — Proposei)  Electricity  Sdpply. — .\  report  is  to 
l>e  prepared  as  to  the  possibility  of  the  provision  of  a  municipal 
electricity  supply  in  conjunction  with  the  Gas  Department. 

South  Africa. — Electricity  .\ct. — The  Electricity  Act,  1922, 
which  was  outlined  in  our  last  is.sue,  becomes  operative  to-day 
(September  1st),  says  the  Financial  News. 

.loHANNESBriRG. — ^The  Corporation  Electricity  Department 
ha«  erected  a  large  .sub-station  in  the  central  i)art  of  the  city 
for  tlie  accommodation  of  four  converting  .sets  with  a  total 
capacity  of  6,5(KJ  kW,  to  meet  the  growing  demand  for  supply. 
Some  of  the  plant  hiis  been  transferred  from  the  central 
power  station,  which  was  in  a  congested  state. 

South  Shields. — Ye.ar's  Working.— Tlie  Corporation  Elec- 
tiicity  Committee  reports  a  successful  year.  After  meeting 
all  cliaige.s  there  is  a  surplus  of  ±'15.(Klf)  to  dispase  of.  Tlie 
reserve  fund,  which  has  been  considerably  depleted,  will  re- 
ceive .f.").{K)ll,  and  .f:i,(X)()  will  lie  placed  to  a  special  reserve 
fund,  whilst  ±'5,000  will  be  asked  for  to  carry  out  necessary 
extensions  to  buildings.  The  reduced  charges  recently  de- 
cided on  are  expected  to  mean  a  drop  in  revenue  for  the 
current  year  of  some  ±'10,(«X). 

Stirling.— E.xtexsions.— The  Town  Council  has  decided  to 
extend  its  electricity  works  at  a  cost  of  ±5,700.  as  an  alterna- 
tive to  taking  a  bulk  supply  from  the  Scottish  Central  Elec- 
tric Power  Co.,  or  linking  up  with  the  .'VUoa  undertaking. 

Thanet,— Electricity  Schk.me.— A  scheme  for  the  electrifi- 
cation <if  Westgate  and  Birchington  was  considered  at  a  joint 
iiirctiiig  of  the  two  parish  councils  held  at  Birchington  on 
August  23rd.  Councillor  J.  A.  Forde.  of  Broadstairs.  manager 
and  engineer  of  the  Isle  of  Thanet  Electric  Lighting  and 
Tramway  Co..  Ltd.,  attended,  and  exjilained  the  outline  of  the 
proposed  scholiie  of  supply  by  overhead  wires  to  Westgate  and 
Birchington.  The  idea,  he  said,  was  to  fonn  a  subsidiary 
company  to  the.  Isle  of  Thanet  Electric  Lighting  Co.,  Ijtd., 
and  to  supply  that  company  with  electricity  in  bulk  from  the 
parent  body.  The  Councils  agreed  that  in  principle  the  scheme 
would   be   desirable. 

United  States.— Lono-distance  Transmission.- The  Cali- 
fomian-Oregon  Power  Co.  is  erecting  a  110,000-V  transmis- 
sion line  from  its  Prospect  hydro-electric  works  to  the  Spring- 
field sub-station  of  the  Mountain  States  Power  Co.— a  dis- 
tance of  115  miles.  By  this  arrangement  a  "  block  "  of 
12,000-kW  is  to  be  transmitted  for  di.stribution  among  the 
Mountain  States  Co.'a  consumers.  The  line  will  consists  of 
size  00  bare  copper  in  350-ft.  gpans,  mounted  on  euepension- 
type  insulators. 


TRAMWAY    AND    RAILWAY    NOTES. 

Ashton=under=Lyne.  —  A  Long-distance  Scheme.  —  Mr. 
Charles  1.  Baker,  who  recently  left  Blackpool  (where  he  was 
tratiic  superintendent)  to  take  over  the  managership,  has 
introduced  a  novel  scheme  in  the  Ashton  tramways.  With 
the  co-operation  of  the  Oldham  and  Stalybridge  authorities 
he  has  evolved  a  circular  tour  covering  the  three  tramway 
systems,  enabling  passengers  to  travel  the  whole  12  miles  with 
any  break  they  desire  for  Is.  The  tour  covers  several  tow'n- 
ships. 

Australia.- Melbourne.— The  Melbourne  .Vnd  Metropolitan 
Tramways  Board  has  submitted  to  the  Minister  for  Public 
Works  a  scheme  for  the  construction  of  lines  linking  up 
E.ssendou  and  Coburg  with  the  city.  The  estimated  capital 
exi^nditure  involved,  including  rolling  stock,  plant,  and 
building.s,    is  ±270,000. 

Barrow. — Inquiry. — An  inquiry  was  conducted  in  camera 
on  August  24th  by  the  Ti-amways  Committee  into  the  manage- 
ment and  administd'ation  of  the  undertaking,  which  has  been 
the  subject  of  a  great  deal  of  hostile  criticism  by  the  Town 
Council.  Since  the  Corporation  took  over  the  electric  tram- 
ways from  the  British  Electric  Traction  Co.,  a  heavy  loss 
has  resulted  to  the  town.  A  great  deal  of  up-hill  work, 
however,  has  had  to  be  undertaken,  as  the  whole  of  the 
cars  fell  into  a  bad  state  of  repair  during  the  war,  and  since 
then  many  new  cars  have  been  bought  and  other  improve- 
ments have  been  carried  out  including  the  erection  of  a  new 
large  shed  at  the  depot.  , 

Bolton.— Sliding  Scale. — At  a  recent  meeting  of  Bolton 
Ti'ades  Council  it  was  decided  to  memorialise  the  Corporation 
Tramways  Committee  not  to  support  the  movement  on  foot 
in  the  country  for  tramway  authorities  to  interfei"e  with  the 
sliding-scale    system   of    regulating    wages. 

Burnley. — Deficit. — There  was  a  net  loss  of  ±2,313  on  the 
working  of  the  tramway  undertaking  for  the  past  year. 

Chile.— Railway  Electrification.— The  XitrMte  Railways 
Co.,  Ltd.,  the  British  corporation  operating  the  principal  , 
railway  system  of  the  Province  of  Tarai>aca,  is  planning  to  go  ' 
ahead  with  the  electritication  of  the  Iqui(jue-La  Carjias  sec- 
tion— a  stretch  of  about  17  miles  with  heavy  grades.  The  pro- 
l)osed  work  was  covered  by  a  contract  made  between  the 
Nitrate  Railway  Co.  and  the  Chilean  Government  in  July, 
1921.  Although  this  contract  has  been  declared  void  by  the 
Chilean  Congress,  representatives  of  the  State  Railway  say 
that  so  far  as  the  company  is  concerned  the  contract  is  in 
full  fozvc  and  efl'ect.  Tlie  preliminary  estimate  of  the  cost 
of  the  work  is  ±3,000,000,  and  an  engineer  has  arrived  from 
England  to  work  up  the  necessary  technical  data  for  the 
preparation  of  detailed  plans. — Journal  of  Electricity  and 
Western  Induntrii. 

Continental. — Italy. — .\  concise  statement  upon  the  present 
ami  future  po.sition  of  electrification  of  the  State  Railways 
by  the  U.S.  Assistant  Trade  Commissioner,  at  Rome,  was 
recently  published  in  Commerce  Reports.  It  is  shown  that 
the  total  length  of  the  State  Railways  is  15,908  km.  At 
present  the  electrified  portion  amounts  to  G83  km.,  .nostly 
in  the  (jenoa,  Lecco,  Milan,  Savona,  and  Turin  districts.  A 
further  length  of  87  km.  is  almost  completed.  As  regards  the 
future,  the  position  is  as  follows  : — Lines  for  which  electrifica- 
tion has  been  authori.sed  by  ministerial  decree  have  a  total 
length  of  2.(i95  km.  Surveys  and  plans  are  well  advanced 
in  connection  with  a  further  352  km.  593  km.  of  line  is 
to  be  ciniipli'ted  by  1926,  and  plans  are  under  consideration 
for  another  7(i(j  km.  to  be  converted  by  1926.  Tlius  the  total 
electrified  length  in  that  year  will  be  5,116  km.  The  hues 
with  the  greatest  traffic  density  have  been  selected,  thi 
figures  for  these  being  360  metric  tons  per  km.,  as  against 
80  in  the  case  of  those  lines  not  yet  down  for  electrification. 
Ninety-six  locomotives  have  been  ordered  from  several 
Italian  firms  for  delivery  by  October  31st  next.  These  range 
in  price  from  1,150,000  to  1.550,000  lire. 

London.— Piccadilly  Railway  Extension.— The  London 
Electric  Railway  Co.  is  shortly  placing  contracts  for  the 
extension  of  the  "  Piccadilly  "  tube  from  Hammersmith  to 
Uavenscourt  Park,  where  it  will  join  the  Metropolitan  Dis- 
trict Kailw'ay  and  the  almost  disu.stxl  I/ondon  and  South- 
western line.  I'Vom  Ravenscourt  Park  to  Turnham  (jreen 
the  Ixmdon  and  South-Wcstern  track  is  to  be  electrified.  Tlie 
main  object  of  the  new  constniction  is  to  relieve  the  Metro- 
politan District  line  from  some  of  the  heavy  Richmond 
trafiic.  It  will  provide  a  through  route  from  l<Mnsl)ury  Park 
to  Richmond    (13:i  miles)   and   Hounslow    (161  miles). 

Manchester.— Reconstruction. — During  the  early  part  of 
the  week  the  busy  junction  where  Market  Street  intersects 
Cross  Street  was  clcsed  to  all  Vehicular  traffic  while  recon- 
structional  work  was  carried  out.  The  worn  track  and 
crossings  are  to  be  renewed  and  the  line  along  Cross  Street 
straightened  out — an  improvement  permitted  by  the  widening 
due  to  the  construction  of  the  new  Royal  Exchange. 

Nottingham. — Proposed  Nk\v  Route. — A  sub-committee  of 
the  Tramways  Committee  recently  considered  the  question  of 
running  a  tramway  service  to  Beeston ;  it  eventually  decided 
to  refer  the  matter  to  a  meeting  of  the  main  committee. 
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Southport.— Year's  Working. — The  nunu;i!  report  on  the 
tramways  for  the  past  year  shows  a  tii-oBS  profit  of  ^27,701, 
which  is  i;3,01'2  more  than  in  the  previous  year.  Traffic  re- 
ceipts dropped  from  £80,389  to  i,'78,'i93,  but  working  expenses 
were  a!.so  less,  vis.,  £5\,'M'2,  as  ;igainst  iJ.W.SlO.  Of  the 
gross  profit,  interest  on  loans  absorbed  £'.),'.Mi5,  sinking  fund 
£6.017,  renewals  fund  f6.6'2S.  income  tax  f3,8(X),  and  il,900 
was  taken  to  wipe  out  the  previous  year's  deficit.  The 
number  of  car  miles  run  fell  from  8.'W..1'.)2  to  812,420. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Argentina.— Cahlk  i\l().\(u;oiA-  Ri;.\<)U.\ciiU.— Thu  American 
State  Department  has  received  advice  that  the  Argentine 
Uovcrnmont  has  accepted  the  renunciation  by  the  Western 
TelefJirapii  (.'o.  of  its  mmiopoly  rights  in  Argentina.  It  is 
explained  th;if  the  iflic  t  nl  tlir  Argentine  Ciovormnent's  action 
will  l.c  to  ii|ii'n  up  Suiitli  Am.  ri,a  to  the  All-Amenca  Wesjtem 
and  Western  Union  Companies,  with  equal  privileges  in  all 
the  South  and  Central  American  Republics. — Financial  Times. 

France,— New  Telephone  Invention.— M.  Sinturcl,  a 
French  postal  official,  has  invented  a  new  apparatus  by  which 
he  claims  that  six  or  even  eight  telephone  conversations  can  be 
conducted  simultaneously  on  one  wire.  He  claims  that  no 
alteration  in  the  existing  circuits  is  necessary,  and  calls  his 
apparatus  the  '  telemultiphone."  During  the  war  he  was 
head  of  the  wireless  service  at  General  Headquarters. — 
licuter  (Paris). 

WmELE.s.s  Tklegeaph  Congress. — The  Congress  of  French 
Wireless  Telegraphy,  which  opened  last  week  at  the  Mar- 
seilles Colonial  Bxhibitiou.  will  furnish  an  opportunity  for 
concerting  measures  to  bring  France  and  her  colonies,  and 
the  colonies  anumg  themselves,  into  I'egular  and  rapid  com- 
numication  by  wireless.  While  much  has  been  accomplished 
much  remains  to  be  done  if  the  French  are  finally  to  free 
themselves  from  their  dependence  on  foreign  submarine 
cables. — The   Times. 

Forest  Fires. — Devastating  forest  tires  have  started  on  the 
Vaufreges  Hills,  many  telegraph  poles  have  been  Inaned 
down,  and  communication  has  been  cut  between  Mar.seilles 
and  Laciotat. — Heater    (Marseilles). 

Ireland.— Cable  Station  Freeh.— It  is  ofUcially  announced 
that  the  Irregulars  have  been  driven  from  Waterville  cable 
station,  in  Kerry,  and  that  a  guard  of  National  troops  is  now 
stationed  there.  The  damage  done  to  the  cables  is  being  re- 
paired.—  Westminster   (lascttr. 

More  Telegraph  Lines  Cut. — The  telegraph  wires  between 
Mullingar  and  Athlone  were  cut  on  August  24th. — Evening 
Sews. 

An  official  bulletin  issued  by  the  Publicity  Deimrtnient  of 
the  South-Western  Comn'and^.  Limerick,  on  August  24th,  re- 
cords that  a  boat  arrived  in  \'alentia  Plarbour,  and  the  occu- 
pants, who  were  Irregulars,  proceeded  to  cut  the  trans- 
atlantic cables.  Tliey  had  succeeded  in  .severing  one  when 
tiiinps  arrived,  and  the  cable  cutters  departed. — Dailu  Nctvs. 

Wireless  Telegraphy.— Broadcasting. — The  articles  of  asso- 
ciation of  the  proposed  Briti.sh  Wireles.s  Bro.idcasting  Co. 
have  been  .submitted  for  the  approval  of  the  l^ostniaster- 
Cieneral.  Mr.  Kella.way  is  on  holiday,  and  it  was  stated 
at  the  (jeneial  Post  Otlice  last  week  that  after  the  permanent 
ollicials  had  examined  the  articles  it  might  be  necessary  to 
forward  them  to  bim.  In  the  circumstances  it  was  impossible 
to  name  a  date  for  the  inauguration  of  the  scheme. — The 
Times. 

Police  Aitaratus.— A  large  van  containing  the  first  travel- 
ling wireless  receiving  station  of  the  Metropolitan  Police  drove 
into  the  courtyard  at  Scotland  Yard  on  .\\igust  24th,  and  a 
number  of  deti'ctives  listened-in  to  a  concert  which  was  going 
on  at  Rfarconi  House.  Travelling  wireless  stations  will,  it  is 
expected,  play  a  great  part  in  tiie  iletertion  of  crime  in  the 
future.— /Jai7|(  Muil. 


CONTRACTS    OPEN    AND   CLOSED. 

(The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  ELECTRICAL  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia,— Meluournt:.— Victorian  Klectricily  Commis- 
sioners. Jamuiry  1.5th,  1923.  Four  wati-r-tube  boilers,  each 
4,500  sq.  ft.,  w'ith  pumps,  piping  and  struetnral  steelwork 
for  boiler-house. 

January  23rd.  Back-pressure  steam  turbine,  including  a 
1..5lX)-kW   turbo-alternator. 


October  17th.  Postmaster-General's  Department.  Auto- 
matic c.b.  telephone  equipment,  together  with  all  associated 
equipment,  including  apparatus  for  use  at  subscribers' 
premises  (August  18th.) 

Victorian  Railways.  November  29th.  Three  electric  storage- 
battery  industrial  trucks  capable  of  carrying  4,000  lb.  at  five 
miles  an  hour. 

SvnNKV.— October  23rd.  Municipal  Council.  Two  thousand 
aiU-V  d.c.  and  '2"),000  210-V  .single-phase  electricity  meters.— 
licuter's  Trade   ticrvicc    (Sydney). 

Belfast.  —  September     lllh.        Electricity     nepartment. 

Stores  (including  wires,  cable,  lamps,  electrical  accessories. 
Ac.)  for  six  months.     (.August  23th.) 

Belgium.— BnLSSELS.—Sept<'nil)er  31st.  Municipal  authori- 
ties. Installation  of  a  numlier  of  new  boilers  at  the  central 
electricity  station.  Particulars  (10  fr.)  from  11,  Rue  Saintc 
Catherine,    Brussels. 

September  20th.  Municipal  authorities  <jf  CnuymA  (Province 
of  Limburg).  Establishment  of  a  l.p.  distribution  system  in 
the  town. 

Belgian    Congo. — 'January    5th,    1923.      Belj^ian    Ministry 

of  the  Colonies.  Installation  of  an  electrical  distribution 
system  for  the  town  of  Klizabethville.  Further  to  om-  note 
on  page  200,  Ei.EC.  Rev..  August  11th,  a  copy  of  the  general 
condition  of  tender  in  French  can  be  consulted  at  Uie  De- 
partment of  Overseas  Trade  (Room  49).* 

Blackpool. — September  7th.  Health  Committee.  Elec- 
tric wiring  of  abattoiis.  Specification.  &c..  from  the  Elec- 
tricity  Works  Offices.  West  Caroline  Street,  Blackpool. 

Brazil. — S.  Luis  do  Maranhao.— November  27th.  Munici- 
pal Council.  Concession  for  an  electric  light,  power,  and 
traction  supply  and  an  electric  tramway  system,  the  conces- 
sion to  run  for  30  years.* 

Brentford.— September  2oth.  Board  of  Guardians.  Six 
months'  supply  electric  lamps  and  accessories.  Mr.  F.  E. 
Harmsworth,  clerk,  24,  Twickenham  Road,  Isleworth. 

Brighton. — September  18th.  Electricity  Department. 
Two  water-tube  boilers,  superheater,  economiser,  steel  chim- 
neys, fans,  feed  pumps,  steam  pijies,  valves,  &c.    (.August  18th.) 

Chile. — September  14th.  Chilean  State  Railways.  Elec- 
trical plant  for  the  San  Rosimdo  station.  Depart'meuto  de 
Materiales  y  Almacenes,  Alameda  station,  Santiago,  Chile. 
Ecpiv.sentative  of  the  Chilean  Railways  at  Paris.  M.  Bertrand, 
Boulevard  St.  Michel  33,  Paris.* 

Egypt,— Cairo.— September  llth.  Ministry  of  Public  Works. 
Installation  of  switchlward  and  system  of  armoured  feeders 
lor  works  of  the  Pabii-  (!<•  Pas  ,.|  Tine,  Alexandria.  Chief  elec- 
trical engineer,  Elvi  tried  S.'ivice.  Ministry  of  Public  Works, 
Cairo.— fifw(fr's  Tiu,lr   Srm,;-   (Caii'o). 

Holmfirth.  —  September  7th.  Electricity  Department. 
E.h.p.  switchgear,  l.p.  switchgear,  transformers,  underground 
cables,   and  feeder  pillars.     (August  2.5th.) 

Llanfyllin. — The  Town  Council  has  decided  to  ask  for 
tenders  for  instaUing  electric  hghting  in  the  town  hall. 

London. — Hammersmith. — September  7th.  Electricity  De- 
partment. Tran.sformers,  oil-cooled  and  air-cooled;  e.h.p. 
cables;  e.h.p.   and  h.p.   switchgear.     (Augu.st  18th.) 

County  ok  London  Electric  Supply  Co.— October  18th. 
Supply  and  erection  of  steam  turbo-alternators  for  the  Bark- 
ing power   stutinii.     (August  25th.) 

Eii\M\To\,  September  llth.  Koaid  of  Guardians.  Six 
months'  Mi|.|il\  of  electric  lamps.  Mr.  Iv  Ridley,  clerk,  77, 
Bridport    lioad.  Edmonton,   N.18. 

Bermondsev.  S.E.— Septeral)cr  llth.  Board  of  Guardians. 
Six  month's'  supply  of  electric  lamiis.  Mr.  H.  H.  Reeve,  clerk. 
283,  Toolev  Street^  S.E. 

Westminster,- September  13th.  Board  of  Guardians. 
Supply  of  electric  lamps,  tittings.  &c.  Mr.  W.  J.  Lickley, 
clerk  to  the  Guardians,  Princes  Row.  Buckmgham  Palace 
Road,  S.W. 

Manchester.— September  9th.  Waterworks  Committee. 
One    electrically-driven  air   compressor.     (August   25th.) 

Septen\ber  l'2th.  Tramways  Committee.  Ste<d  girder  tram- 
wav  rails;  general  stores.  Mr.  H.  Mattinson,  general 
manager,   Corporation  Tramways,  55,  Piccadilly.   Manchester. 

Merthvr    Tydfil September  uth.      Board  of    Guardians. 

Electrical  littiiigs  for  six  months,  Mr.  F.  T.  James,  clerk. 
High  Street. 

New  Zealand.- ArcKi, AMI,  l'',.brnary  1st,  19'2;i,  Harbour 
Board,     Twenty-two  electric  cranes  for  Princes  Wharf. 

Wellington.— Octolw    'itth.     Public  Wcirka   Department 
■iOO  miles  19/13  S.W.G,  bare  h,d.  copper  wire  for  Mangahao 
electric  power  scheme.* 

Small  electrical  installation  for  a  municipal  corporation, 
consisting  of  one  50-h.p.  and  two  100-h.p.  sets,  to  be  run 
separatelv  or  togetlier.  System  3-phase  a.c,  at  2.300  or 
2.,500  volts,  to  be  broken  down  Ui  •2;W  volts  and  4(X)  volts. 
The  engine  to  l>e  driven  by  crude  oil  or  produc-er  jjas.  Quot.i- 
tions  for  complete  plant,  including  trausformer  equipment 
and  switchboard,  to  Messrs.  Wm.  Coward  &  Co.,  Ltd.,  '-2. 
Buckingham  Gate,  S.W.I. 
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Plymouth. — Septeinl«r  ll'th.  Electricity  Departnieiu. 
Steam  tuiluiic-drivt'n  rotaiy  boiler-feed  pump.     (Aut;ii.st  'ioth.) 

South  Africa.  —  October  18th.  High  Commissioner. 
Electrification  of  the  South  African  railway.s,  ilaritzburs- 
Glencoo  ix)\ver  hou.se.  Equipment  :  Coal-handling  plant,  ash- 
handhng  plant,  and  circulating-\vat<'r  screening  plant.  Sjxicifi- 
cations  from  the  Otfice  of  the  High  Commissioner  for  the 
Inion    of  South    Africa.   Trafalgar  Square.   W.C.'2. 

Bloemkoxteis.  —  September  20th.  Mimicipal  Council. 
l/M)  yd.  of  4-core,  .2  sq.  in.,  660-V  paper-insulated  armoured 
cable. 

Peetoru. — September  '28th.  Municipal  Council.  Electric 
capstans,  coal  elevator,  ash  elevator,  and  coal-stacking 
elevatcr.* 

JoH.ixxESBURG.  —  September  27th.  Municipal  Council. 
House  service  meters  and  time  switches.* 

St.  Annes=on=Sea. — Electricity  Department.  3, .530  vd. 
..5  X  .5  X  .'2.5  l.p.  3-core  armoured-  cable;  1,460  vd.  7/22  l.p. 
ditto;    500  yd.  .2  x  .2  x  .1  l.p.  ditto.     (August  18th.) 

*A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
i-c.  can  be  ins))ected  at  the  Department  of  Overseas  Trade 
(Room  Si),  33,  Old  Queen  Street,  S.W.I. 


CLOSED. 


Glasgow. — The  Corporation  has  decided  by  two  votes  to 
accept  the  offer  of  the  United  States  Steel  Products  Co.  for 
the  supplv  of  rails  for  special  tramwav  track  work  Amounting 
to  £1.5,325.    Messrs.  Hadtields,  Ltd.,  Sheffield,  quoted  £18,962. 

Tramwavs  Committee.    Recommended  :  — 


lelcphones. — M.   Breingan. 
Brass  lubing.— Earle.   Bourne   &   Co.,    Ltd. 

Hiiddersfield. — For  electrician's  work  in  connection  with 
conversion  of  wareliou.se  and  offices.  Northumberland  Street, 
into  kinenia  theatre,  the  tender  of  Messrs.  J.  W.  &  R.  Graham, 
Huddcrsfield.    has  been    accepted. 


FORTHCOMING     EVENTS. 


Iron  and  Steel  Institute, — .Annual  meeting.  Tuesday  and  Wednesday.  Sep- 
I.:mb.:r  3th  and  fitli.  At  the  Museum  <,f  the  Yorkshire  rhilosophical 
S.»i.n.    V.,ik.     Comni.niin^    each    d.iv    at    10    a.m. 


The    Nations'   Food    Exhibition.- 01\iii|)i 


THE     "ELECTRICAL     REVIEW"    SERVICE 
DEPARTMENT. 


To  enable  us  to  complete  replies  to  inquiries  received  this  week 
we  need  the  names  of  suppliers  or  manufacturers  of  :  — 
BnEVARi)  electric  lighting  sets. 


NOTES. 


Amateurs'  Wireless  Masts. — .Steel  masts,  instead  of 
wfKKleii  masts,  which  are  difficult  to  obtain,  and  often  un- 
satisfactory, are  recommended  by  Stcrl  Stnictiircn  for  ii.ve  in 
coDMi'i'tioii  with  amateurs'  wireless  installations.  A  .simiile 
tubular  mast  3(1  ft.  or  10  ft.  higli  is  usually  suitable.  This 
type  is  built  up  of  several  lengths  of  galvanised  solid-drawn 
tube,  each  length  being  slightly  less  in  diameter  than  the  one 
immediately  below  it.  \  cross-bar  may  be  inserted  in  the 
upper  end  to  provide  a  ready  means  of  attaching  the  span 
wires,  and  rings  secured  around  one  of  the  sockets  pennit 
of  the  easy  attachtm^nt  of  guy  ropes.  For  larger  installations 
lattice   girder  masts  are  available,  and   are  as  easily  erected. 

Asscciation  of  Hiif^ineers-in-Charge. — Prof.  H.  S.  Hele- 
Shaw,  l),Sc,.  fjl,.!).,  l-'.It.S.,  has  con.sented  to  succccil 
Capt.  U.  Kiall  Sankey,  C.B.,  C.B.E..  R.E.  (retired),  as 
President  of  the  .\s.so<.iatiim  for  {lie  1922-23  session.  This  is 
the  second  time  the  prtjfessor  lias  been  President  of  the 
Association,  he  having  occupied  the  chair  in  t9]2-13.  T)ic 
Presidential  Address  will   be  delivered   in   October. 

The  Electric  Vehicle  Committee. — A  meetinj'  of  the  Elec- 
tric Vehicle  Cominitt>e  of  linat  Britain  was  held  at  the 
Institution  of  Electrical  Engin.  ii..  on  .luly  13th,  when  Mr.  F. 


.\yton  iicc-upicd  the  chair,  and  the  lirst  business  taken  was  the 
election  of  officers  of  the  Committee.  Mr.  .\yton  recalled 
the  fai-t  that  when  he  resigned  the  hon.  secretaryship  on  his 
leaving  municipal  service  he  had  agreed  at  the  unanimous 
wi.sli  of  the  Committee  to  remain  chairman  of  the  Committee 
until  the  end  of  the  official  year.  He  felt  obliged  to  adhere 
to  his  decision  to  retire  from  the  chairmanship  partly  on 
account  of  the  great  pressure  of  other  duties. 

Mr.  J.  .\.  Priestley  (cleansing  superintendent  of  the  Sheffield 
Corporation)  was  then  elected  chairman  of  the  Committee^ 
Mr.  W.  H.  Ij.  Wat-son  (Electricars.  Ltd.)  was  elected  senior 
vice-chairman;  and  Mr.  W.  Worby  Beaumont,  junior  vice- 
chairman.  Mr.  E.  E.  Hoadley  was  re-elected  hon.  secretary; 
and  Mr.  .Tohn  Christie,  hon.  treasurer.  The  report  of  the  pub- 
lishers of  The  Electric  Vcliiclc  recorded  continued  progress, 
and  a  letter  was  read  from  the  Society  of  Motor 
Manufacturers  and  Traders  stating  that  Col.  Newton  had 
been  elected  a  representative  of  the  Society  on  the  Electric 
Vehicle  Committee  in  place  of  Mr.  Hixson.  Mr.  P.  Still 
(Chelsea  Electi'icity  Supply  Co.)  has  resigned  as  represen- 
tative of  the  electricity  supply  companies  in  London,  and 
no  other  name  was  put  forward.  The  report  of  the  Publicity 
Committee,  consisting  of  Mr.  .T.  W.  Beauchamp,  Mr.  W. 
Alderson  Smith,  and  Mr.  E.  E.  Hoadley,  was  approved.  A 
scheme  of  newspaper  advertising  in  connection  with  electric 
vehicles  will  be  carried  out.  and  proposals  will  shortly  be 
announced  for  a  prize  competition  in  the  design  of  a  poster 
for  electric  vehicles.  The  hon.  secretnry  reported  the  result 
of  the  invitation  recently  i.ssued  to  electricity  supply  autho- 
rities, manufacturers,  and  others,  in  connectiim  with  subscrip- 
tions to  the  Electric  Vehicle  Committee.  The  Institute  of 
Cleansing  Superintendents  has  appointed  Mr.  .L  A.  Priestley, 
and  Mr.  J.  E.  Everitt  fcleansina  superintendent,  Hampstead), 
to  represent  it  on  the  Electric  Vehicle  Committee. 

Mr.  Makower  reported  that  the  electric  vehicle  section  of 
the  Society  of  Motor  Manufacturers  and  Traders  was  con- 
sidering the  production  of  a  .standard  illuminated  sign 
indicating  the  position  of  electric  vehicle  charging  stations. — 
Electric  Vehicle. 

Fatalities. — .'K   locomotive   fireman  named   Harry  Hartley 

died  at  Manchester  on  August  22nd,  as  the  result  of  an  electric 
shock.  He  was  attending  to  an  engine  at  Victoria  Station 
and  upon  alighting  from  it,  his  foot  came  in  contact  with 
the  wooden  guard  of  an  electric  rail.  Rain  during  the  day 
had  soaked  this,  making  it  conductive,  and  Hartley  in  this 
way  received  a  shock  at  1,200  V.  An  engine  driver  removed 
him  from  the  rail,  but  upon  the  way  to  Roby  Street  Hospital 
the  man  succumbed. 

By  accidentally  cutting  an  electric  cable  when  engaged  at 
a  fire  at  Grimsby,  Fireman  James  Troop  was  seriously 
injured,  says  the  Daily  Mail. 

A  London  resident,  Mr.  J.  A.  Chappell,  was  injiu'ed  on 
.\ugust  '26th  by  a  lift  accident  at  Tlfracombe,  and  succumbed 
on  the  following  day.  His  wife  had  entered  the  electric  lift  of 
the  hotel  at  which  they  were  staying  and  as  Mr.  Chappell  was 
entering,  the  lift  commenced  to  ascend  and  he  was  cauuht 
between  the  lift  floor  and  the  wall.  It  is  presumed  that  Mrs. 
Chappell   must  have  accidentally   moved   the  starting  Ipver. 

On  .-Vugust  '27tli  an  early-morning  electric  train  running 
from  Queen's  Road  to  Clapham  .Tunction  on  the  London  and 
Snuth-Western  Railway  ran  into  a  group  of  platelayers.  One 
William  Rushby,  of  Croydon,  was  killed,  and  two  others, 
Charles  NVingate  and  William  Core,   were  slightly   injured. 

Sheriff  Orr  and  a  jury,  on  August  '24th.  conducted  an  if 
qniry  at  Edinburgh  regarding  the  death  of  a  baker  in  a 
bakehouse.  At  the  time  of  the  fatality  it  was  stated  that 
death  was  due  to  suffocation  from  fumes  given  oft'  by  an 
electric  cable  which  had  fused  in  the  street.  With  the  fusing 
of  the  cable  the  insulating  material  caught  fire  and  was 
suppo.sed  to  have  given  off  heavy  fumes  which,  it  was  stated, 
found  their  way  into  the  bakehouse.  .\n  official  of  the  Cor- 
poration Electricity  Department  stated  that  the  cable  in 
question  was  laid  in  November.  1902.  The  insulating  material 
which  had  apparently  given  off  the  fumes  was  compo.sed  of 
vulcanised  bitumen,  but  that  method  was  discarded  18  years 
ago,  and  lead-sheathed  cables  were  now  being  used. 

Educational.  — Poi.vtkchnic,  Kwiknt  i^TnKKi.—  hlrctrirul 
Engini-criiiii  llciuirl iiinil .-'Vhe  J9"2'2-2;-i  session  opens  on  Sep- 
tember 19th  for  day  courses;  evening  cla^sses  <.'ommence  on 
September  '25th.  Enrolments  for  evening  classes  commence 
September  13th. 

LcctiircH  on  Cnstina. — A  special  course  of  lectures  on 
costing  will  be  delivered  by  Mr.  R.  G.  I-eggc  on  Fridays  at 
the  Polytechnic,  Regent  Street,  W.,  commencing  September 
29th.     (For  full  particulars  see  our  advertising  pages  to-day.) 

Institute  of  Metals. — A  notable  feature  of  the  forthcoming 
Swansea  meeting  of  the  Institute  will  be  the  inauguration 
of  a  series  of  annual  public  lectures  on  subjects  of  practical 
int^^'i'est  to  those  engaged  in  the  non-ferrous  metals  industry. 

Dr.  R.  S.  Hutton,  a  member  of  council  and  director  of 
the  British  Non-Ferrous  Metals  Research  \-,,ii.i;ii  icm,  is  In 
deliver  the  first  of  the  new  lectures,  this  b< m-  .nlillrJ  Ih. 
Science  of  Human  Effort  (Motion  Study  ami  \  ni:il  khi.iI  'lijin- 
ing)."  The  lecture  will  be  given  on  September  19th.  Tickets 
can  be  obtained  from  Mr.  G.  Shaw  Scott,  36,  Victoria  Street, 
London,  S.W.I, 
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Proposed  Institution  oi  Structural  Engineers, — Steei 
jitiuctarcs,  the  gutiiterly  jounial  nf  Uk;  St(-fl  htnu'tiiial  Sec- 
tion of  the  British  Engineers'  Assoriation,  atates  that  a 
movement  is  aloot  to  form  a  non-trading  technical  institution 
to  cater  for  the  interests  of  constructional  engineers.  Mr. 
Douglas  Young,  consuhing  engineer,  of  0,  tjueeu  Anne's 
Gate,  S.W.I,  is  in  charge  of  the  project,  and  it  is  reported 
that  Mr.  E.  Eiander  Etchells,  the  present  president  of  the 
Concrete  Institute,  has  been  invited  to  act  as  the  lirst  presi- 
dent. 

Institution  of  Engineers  (India).  The  .\[)iil  Jtuinial  uf 
the  Institution  is  a  bulky  volume  of  Itil  pp.,  .supplemented 
by  a  largo  nuiuber  of  plates.  The  pai)ers  j-ciirinied  include 
"  Hydro-Electric  Power  in  Mysore,"  by  S.  (J.  I''orbes.  The 
second  annual  general  meeting  is  reported  in  full.  At 
this  the  report  for  the  year  ended  Augu.st  3Ist,  iihil,  was 
presented.  The  report  records  an  increase  in  membership  to 
567,  and  the  accounts  show  an  excess  of  receipts  over  ex- 
penditure of  27,078  rupees.  The  presidential  aildiess  of  Major 
G.  H.  Willis  gave  a  concise  review  of  the  position  of  the  In- 
stitution. He  .showed  that  the  co-operation  of  the  Institu- 
tion had  been  invited  in  several  matters,  as,  for  instance, 
the  revision  of  the  standard  specification  for  steel  rails,  the 
drawing-up  of  a  standard  specification  for  Poi'tland  cement 
for  India,  and  the  work  of  formulating  engineering  standards 
for  India  formerly  carried  on  by  the  Electro-Tei-hnical  Com- 
mission. He  pointed  out  that  membership  of  the  Institution 
was  already  regarded  as  a  testimonial  to  qualifications,  and  a 
rigid  standard  was  being  maintained. 

Fire. — ^The  whole  of  the  huge  sw-itchboard  in  the  power 
house  at  the  Barrow  iron  &  Steel  Works  was  completely  tles- 
troyed  by  fire,  believed  to  be  the  result  of  a  short  circuit, 
on  August  '25th,  and  practically  the  whole  of  the  works  were 
brought  to  a  standstill,  including  two  blast  furnaces,  the 
rail  mills,  the  Siemens  furnaces,  and  the  foundries.  Tem- 
porary arrangements  were  made  with  the  Corporation  for 
supplying  the  motive  power,  and  the  works  were  again  u\ 
operation  on  the  same  scale  as  before  the  fire  on  Monday  of 
this  week. 

X-ray  Martyrs. — Two  cases  of  severe  injuries  caused  by 
X-rays  have  been  reported  in  the  course  of  the  last  few- 
days.  In  both  cases  the  victims  have  had  to  sutler  the  loss 
of  an  arm.  The  two  gentlemen  who  have  made  this  sacrifice 
for  the  advancement  <if  X-ray  science  are  Prof.  Bergonie 
of  the  Faculty  of  Medecine,  Bordeaux  Uuiversity,  who  has 
already  suffered  the  ivuioval  of  several  fingers,  and  Dr.  Keiss, 
of  the  Medical  School,  Metz. 

Americans     Study      European     Transport.  —  Twenty-five 

aldermen  of  the  Chicago  City  Council  recently  toured  the  prin- 
cipal cities  of  Europe,  including  Loudon,  Paris,  Berlin,  Ham- 
burg, Vienna,  Prague,  and  Munich,  to  study  transport  con- 
ditions and  systems.  Their  main  object  was  to  investigate  the 
working  of  municipal  ownership  as  against  company  owner- 
ship, and  the  leader  of  the  party  exiiressed  himself  as  being  in 
favour  of  the  former. 

Ignition  of  Coal  Dust  by  Arcing. — The  Colliery  Guardian 
states  that  in  .Vuierica  the  extensive  u.se  of  pulverised  coal 
fur  fuel  in  industrial  plant  has  brought  to  the  front  again 
the  question  whether  coal  dust  can  be  ignited  by  an  electric 
arc.  Messrs.  L.  C.  Ilsley  and  E.  J.  Gleim  review  the  work 
done  by  Thornton  and  Bowden  with  electrical  flashes  in  cojil 
dust,  and  report  two  preliminary  investigations  conducted 
by  the  United  States  Bureau  of  Mines. 

In  the  first  series  of  tests,  the  .source  of  potential  was  a 
'200-kW  direct-current  generator  connected  in  series  elec- 
trically with  another  generator  of  a  booster  set,  so  that  any 
desired  voltage  up  to  750  volts  could  be  obtained.  The 
cloud  of  dust  was  set  in  motion  by  a  blower  at  the  bottom 
of  a  chamber  (16-in.  inside  diameter)  and  passed  from  the 
chamber  into  a  6-in.  pipe  by  which  it  was  returned  to  the 
intake  of  the  blower  and  thus  kept  in  motion.  The  density 
of  the  cloud  could  be  determined  photometrically,  according 
to  the  amount  of  light  that  penetrated  it.  By  calibration, 
different  densities  could  be  approximated.  When  the  dust 
was  so  thick  in  the  cloud  that  the  lamp  could  not  be  seen 
through  it,  a  readily  explosive  mixture  was  attained. 
The  electric  arc  was  made  by  separating  tlie  ends  of  two 
rods  in  contact.  The  coal  dust  n.sed  in  nearly  all  the  tests 
was  bituminous  obtained  from  the  Pittsburgh  bed  at  the 
Bureau's  experimental  iiiine,  and  passed  through  a  70-mesh 
screen.  The  approximate  analysis  of  this  coal  as  receivvd 
in  the  analytical  laboratory  pbowed  1.01  |km-  cent,  moisture. 
M7.0.3  per  cent,  volatile  matter,  ,'55.77  per  cent.  fix<>d  carbon, 
and  5.29  per  cent.  ash.  In  ('iH7  flaishes  only  .'it  ignitions  were 
obtained.  The  voltage  ranged  from  7.50  down  to  220  and  the 
current  from  0.25  A  to  40  A.  The  rsults  were  curiously 
inconsistent,  varying  no  doubt  with  tlie  type  of  mixture  and 
other  conditions.  ,'Mthough  100  arcs  were  made  with  ,a  current 
of  .87  A  at  G74  V,  there  was  not  a  single  ignition.  When 
40  A   at  220  V   was  used,   there  were  H   ignitions  from   14 


In  the  .second   series  of  tests,   an   endeavour  was  made  to 
produce  conditions  still  nearer  to  those  that  might  exist  in 


a  mine.  Ihe  testing  gallery  apparatus  consisted  of  a  steel 
shell  t)  ft.  in  diameter,  in  which  was  a  trough  M  in.  wide, 
12  in.  deep  and  5  ft.  long.  Dust  was  placed  in  this  trougli 
and  on  shelves  at  the  side,  so  that  when  a  hinged  door  made 
of  2-in.  plank  was  permitted  to  fall,  a  cloud  of  4ust  was 
raised  and  directed  towards  the  switch  blade  used  to  draw 
an  electric  arc.  Difficulty  was  exiierienced  in  obtaining  a 
propagation  of  an  explo.sion.  After  experimenting  with 
different  amounts  of  dust,  moving  the  arc  nearer  the  bottom 
of  the  gallery,  and  modifying  the  scheme  for  producing  the 
cloud  of  dust,  fairly  consistent  results  were  obtained  under 
what  may  be  considered  practical  "  field  "  conditions. 

In  these  te.sts,  «'>aoh  trial  consisted  of  five  sugcessive  flashes. 
unless  fewer  Hashes  caused  ignition,  and  out  of  39  trials  the 
number  yf  ignitions  was  17— a  much  higher  proportion  than 
given  in  the  first  series  of  tests.  The  voltage  remained  at 
6.50  while  the  current  varied  from  0.10  A  to  0.50  A.  The 
difficulty  of  obtaining  consistent  results  on  a  large  scale  lies 
mostly  in  the  inability  to  produce  a  uniform  dust  cloud  m 
a  single  test  or  during  a  .series  of  te.sts.'  With  this  problem 
solved  for  a  given  kind  of  coal  dust,  it  is  believed  fairly  con- 
sistent results  could  be  obtained.  For  samples  of  dust  dif- 
fering in  constituents,  it  is  likely  a  different  set  of  results 
Would  en.sue. 

An  Electrical  Stethoscope. — .\  simple  but  very  useful  piece 
of  apparatus  that  has  been  made  by  Mr.  E.  Humphries  and 
used  by  him  for  some  five  years  may  \>e  described  as  i^ 
"  listening-in  "  apparatus  for  nst^  on  small  d.c.  supply  sys- 
tems. It  consists  of  a  double  head  gear  telejihone  receiver 
and  induction  coil,  the  primary  of  the  coil  being  connected  in 
.series  with  a  radiator  lamp  taking  a  current  of  aUjut  1  am|i. 
A  flexible  cord  is  attaclu-d  with  an. adaptor  to  connect  up  to 
any  lampholder,  thus  lighting  up  tlie  lamp  through  the 
primary  winding.  The  receiver,  (jf  cour.se.  is  connected 
.across  the  ends  of  the  se<-ondary  winding.  Mr.  Humphries. 
being  in  charge  of  a  small  generating  station  and  supply 
sy.stem  in  Devon,  has  found  this  apparatus  invaluable,  and 
having  a  total  of  1.50  h.p.  in  small  motors  on  the  supply 
system,  it  is  possible  to  listen  in  on  any  part  of  the  system 
and  detect  any  unusual  disturbance;  any  motor  witli  bad 
couimutation,  faulty  brush  gear,  or  bad  motor-starter  can 
easily  be  located  by  the  peculiar  noises.  Every  motor  has 
its  own  particular  note,  and  one  running  badly  can  be  dis- 
tinctly heard  above  the  rest.  The  slipping  of  a  belt  is  heard 
easily  owing  to  the  erratic  rise  and  fall  of  the  current,  also 
a  motor  driving  a  circular  saw.  The  starting  and  stopping  of 
a  motor  also  conveys  a  lot  of  useful  information  to  the 
interested  listener.  A  single-stroke  pump  driven  by  belt  was 
fixed  up  during  the  war  about  a  mile  away  from  the  supply 
station  to  supply  water  to  a  war  hospital.  This  had  to  be 
attended  to  by  the  supply  company's  staff  and  was  left 
running  all  day.  The  pump  worked  at  60  strokes  per  minute, 
and  any  irregularity  in  the  running  was  easily  heard  on  the 
telephone.  Many  weird  sounds  and  hap])enings  too  numerous 
to  mention  can  be  heard — a  loud  crack  tells  of  a  .short  circuit, 
and  can  be  heard  anywhere  in  the  room.  This  apparatus  is 
chiefly  used  at  Mr.  Humphries'  home,  which  is  .some  distance 
from  the  station,  and  should  prove  interesting  to  other  engi- 
neers in  a  similar   position. 

The  Next  President  of  the  F.B.I. — It  has  been  reported 

in  the  daily  Press  that  Sir  Eric  Geddes  will  probably  be  the 
next  president  of  the  Federation  of  British  Industries,  in 
succession  to  Col.  .\rnistrong.  The  rumour  cannot  be  con- 
firmed, as  the  president  will  be  elected  at  the  annual  general 
meeting  this  month,  but  it  is  stated  that  Sir  Eric  has  l>een 
approached  and  has  returned  a  favourable  reply,  and  in  that 
cast^  there  can  be  no  doubt  as  to  the  result  of  the  election. 

Wages  in  the  Tramway  Industry The  employers  in  the 

tramway  industry  have  given  notice  to  terminate  the  sliding- 
scale  agreement  on  Scpt<'niber  21st,  and  proi>ose  to  reduce 
wages  by  I2s.  a  week  in  three  instalments,  .taking  effect  in 
September,  October,  and  Novemlx-r.  The  representatives  of 
the  employes  on  the  National  .loint  Couni'il  have  vmanimously 
rejected  the  proposal,  claiming  that  the  existing  agreement 
should  remain  in  force  for  12  months.  The  emidoyers  have 
offered  to  .submit  both  propo.sals  to  the  Industrial  Court,  but 
the  employes  will  not  agree  to  this,  and  the  Transport  and 
General  Workers'  Tnion  is  organising  a  national  campaign  in 
opposition  to  the  reduction,  conuuencing  at  Manchester  on 
Sunday  next. 

Another  Short-circuiting  Rat. — R.its  are  frequentlv  the 
cause  (if  consideralile  trouble  in  electrical  installations  of  one 
kind  and  another.  .\n  interesting  example  of  this  recently 
occurred  in  the  power  station  of  a  prominent  Lancashire 
cor|X)ration,  lncident:illy.  it  aft'orded  an  excellent  tribute  to 
the  design  and   manufacture  of  G.E.C.   turbo-alternators. 

.V  certain  rodent  managed  to  cause  a  "  dead  short  "  on 
the  main  bus-bars  by  getting  across  the  bus-har  side  of  the 
oil  switch.  The  "  short  "  lasted  1}  minutes,  due  to  the  fact 
that  the  charge  engineer  hapiXMied  to  be  awav  from  the 
switchboard.  A  ;i(X10-kW  G.R.C.  turbo-alternator  set  was 
running  on  load  at  the  time  and  far  from  there  being  any 
untoward  happening,  the  voltage  died  down  naturally  and 
a  careful  inspection  of  the  alternator  subsequently  revealed 
that  no  damage  whatever  was  sustained  by  the  machine. 
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"  The  Scientist." — .V  wireless  invention  which  enables  a 
man  to  watch  another  at  a  distance  beyond  the  range  of  un- 
assisted human  vision  is  a  feature  of  a  British  lihu  drama 
bemg  produced  at  Shepherd's  Bush.  It  is,  of  course,  ouly 
an  "  invention  "  for  film  purposes.  The  film  story,  called 
at  present  "  The  Scientist,"  has  be«?n  written  by  Miss 
Ahcia  Bamsay,  authoress  of  the  Byron  film  "  A  Prince  of 
Lovers."  She  and  the  producer,  Capt.  C.  C,  Calvert,  have 
studied  the  technique  of  wireless  telegraphy  so  that  technical 
inaccuracies  may  be  excluded  from  the  him.  The  theory 
i>f  the  invention  is  that  light  reflected  on  .sensitive  cells, 
within  the  range  of  which  is  the  man  under  surveillance,  is 
transmitted  by  ether-waves  to  the  receiving  apparatus,  which 
projects  them  on  the  screen  in  the  form  of  a  picture  of  all 
that  the  watched  man  is  doing.  Capt.  Calvert  is  also  trynig 
to  show  on  the  screen  the  accidental  killing  of  a  man  by  a- 
Kontgen-ray  spark.  'I'lie  man  comes  in  the  path  of  the 
ray  and  the  difficulty  is  to  show  the  passage  of  the  spark 
and  its  arrival  at  his  body.  To  complicate  nuittt'rs  the  man 
is  holding  a  revolver,  and  the  audience  must  be  made  to 
understand  that  the  ray  has  not  been  attracted  by  the  re- 
volver, the  explosion  of  which  after  his  death  is  an  miportant 
part  of  the  story. — Evening  Sews. 

Electricity  in  Agriculture. — .Accordinj^  to  information  com- 
piled in  Stockholm  from  the  results  of  an  inquiry  concerumg 
the  use  of  electricity  in  agricultural  districts  in  Sweden,  a 
supply  is  available  and  is  utilised  to  a  considerable  extent. 
Between  3917  and  19'21  the  electrified  areas  increased  from 
6.4  per  cent,  to  38.5  per  cent,  c.f  the  acreage  under  cultiva- 
tion. It  is  calculated  that  the  electrified  area  now  amounts 
to  ijl.T.W  acres,  or  25  per  cent,  of  the  total  acreage  imder 
cultivation. 

Indian  Contract  for  Vickers,  Ltd. — Messrs.  Nickers,  Ltd., 
have  secured  an  important  Indian  hydro-electric  contract. 
This  is  related  to  tlie  development  of  the  Bari  Doab  Canal, 
Punjab,  where  a  head  of  about  6  ft.  is  to  be  used  to  develop 
J, 925  h.p.  Energy  from  this  source  is  to  be  used  principally 
for  iirigation  pnrpo.'K^s,  and  will  be  transmitted  to  a  number  of 
pumping  .stations.  . 

The  development  of  so  much  power  from  tliis  low  head 
makes  the  undertaking  of  great  interest  to  liydro-(Mectric  engi- 
neers, and  it  is  ;:ratifying  to  know  that  Hritish  uiamifacturers- 
.•ire  aide  to  deal  w  itii  siicli  a  problem. 

Appointments  Vacant. — Constructional  drausjjlilsman  for 
the  NVatford  U.IJ.C.  Electricity  Department;  junior  assistants 
for  the  Installation  Department,  Birmingham  Electricity 
Works.     (See   our  advertisement   pages  to-day.) 


OUR     PERSONAL     COLUMN 

The  Editors  imute  electrical  engineers,  whctlicr  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industrii,  also  electric  iramvay  and  railivan  officials,  to 
keep  readers  of  the  Electric.\l  Revii;\v  /losted  as  to  their 
movements. 


Engiueer-in-Chief  of  the  Fleet,  and  Dr.  J.uies  Colquugln 
Irvine,  C.B.E.,  E.E.S.,  Vice-Chancellor  and  Principal  of  St. 
Andrews  University,  have  been  appointed  by  an  Order  in 
Council  to  be  members  of  the  Advisory  Council  to  the  Com- 
mittee of  the  Privy  Council  for  Scientific  and  Industrial 
Be.search. 

Obituary.— C.  .A..  Hemixgw.u-.— \\e  regret  to  record 
the  death  of  Mr.  Charles  Arthur  Hemingway,  which  took 
place  at  Teddington  on  ."August  13th.  Mr.  Hemingway  was 
one  of  the  pioneers  of  electrical  contracting,  being,  in  his 
eaily  days,  a.s.sociated  with  Messrs.  Drake  &  Gorham.  AflcV- 
wards,  with  a  partner,  he  oiiened  under  the  .style  of  Ilennng- 
way  &  Pritt,  at  Victoria  Street,  S.W.,  and  at  Kiclimond.  At  a 
later  stage  he  joined  the  staff  of  the  General  p:;iectric  Co., 
Ltd.,  vihere  his  ripe  experience  and  genial  personality  made 
him  a  valued  employe  and  a  respected  colleague. 

.1.  Hrn'E  Bknoit. — In  the  Heme  (h'ncraie  de  V Elntriritr  an 
account  is  given  of  the  work  of  M.  .1.  R+-ne  Benoit,  who  ilicd 
on  .May  aih.  19-2-2,  aged  7S.  M.  Benoit  was  a  physicist  of  the 
first  rank;  trained  as  a  medical  man,  he  abandoned  that  pro- 
fession in  order  to  pursue  the  study  that  he  loved.  Under 
Jainin  he  carried  out  a  ilii-sical  roM'arch  on  the  resi.stivity  of 
metals,  and  in  1878  he  Ihm  anic  ns.-istaiit  to  the  director  of  the 
International  Bureau  of  W.i^^ht.s  and  Measures,  which  had 
just  been  established.  TIkmo  he  was  in  his  element;  he  was 
appointed  director  in  1889,  and  held  that  post  until  1915,  when 
the  International  Committee,  on  his  retirement,  conferred  on 
him  the  title  of  honorary  director  in  recognition  of  liis  distin- 
guished services. 

M.  Benoit  developed  the  methods  of  measurement  of  the 
expansion  of  substances  with  temperature  to  a  degree  of  per- 
fection which  left  hardly  any  .scojie  for  further  improvement, 
and  carried  out  numerous  researches  in  connection  with  the 
determination  and  compaiiscjn  of  the  international  standards 
of  length,  in  which  he  ua.^^  auu-i]  by  the  present  director,  M. 
Ch.  Ed.  Guillaume.  ^His  collalHinitii.n  with  Michelson  in  189'J 
and  with  Fabry  and"  Perot  in  J91)(j  resulted  in  increasing  by 
100  times  the  accuracy  with  which  the  wave-lengtlis  of  light 
were  known.  To  electrical  men  the  most  important  of  his 
achievements  were  connected  with  the  construction  of  mer- 
curial standards  representing  the  resistance  of  one  ohm;  the 
hiternational  Conference  on  Electrical  Units  which  met  at 
Paris  in  1884  adopted  the  value  of ,  UKJ  cm.  X  1  mm."  at  zero 
C,  and  M.  Benoit  was  instructed  by  the  Mini.ster  of'Po.sts  and 
Telegraphs  to  construct  four  mercurial  standards  of  these 
dimensions;  his  expert  knowledge  of  thermometry  stood  him 
in  gcod  stead,  and  his  four  standards  when  coinplet<>d  differed 
by  less  than  two  parts  in  1(X),(I0U  from  the  value  aimed  at. 
M-  Benoit  made  and  distributed  many  copies  of  his  standards. 
Ten  years  later,  at  the  Confeience  held  in  fjindon,  the  value 
106.3  cm.  was  adopted,  and  again  M.  Benoit  was  called  upon 
to  embody  it  in  new  mercury  standards,  for  which  pnrpo.'ie 
he  employed  the  most  refined  methods,  an  accuracy  of  one 
part  in  a.  million  being  attributed  to  the  mean  value  of  the  ten 
units  that  were  made.  Pie  was  made  an  lumorary  member  of 
the  Physical  Society  of  London  and  of  the  Societe  Francaise 
des  Electriciens,  and  was  appointed  Correspondent  of  the 
Bureau  des  Longitudes  and  of  the  .\cademy.  He  was  an 
Officer  of  the  Legion  d"Honneur. 


Mr.  Charles  D.  Lightfoot  has  relinquished  the  post  of 
chief  engineer  to  the  Crystalate  Manufacturing  Co.,  Ton- 
bridge,  which  he  has  held  for  the  past  t«n  ycai's,  and  has 
taken  up  the  appointment  of  works  manager  to  the  Solidite 
Manufacturing  Co. 

.Mr.  .1.  Edwix  Storr,  .superintending  engineer  of  tlie  Con- 
struction Department  of  the  Yorkshire  Electric  Power  Co.. 
Lt<l.,  for  the  pa.'it  eleven  years,  tenninated  his  services  with 
that  company  on  .\ugust  31st.  for  the  purpose  of  commencing 
in  business  on  his  own  account,  dealing  with  all  cla.s.ses  of 
generation,  distribution  and  installation  work.  Mr.  Storr 
will  shortly  open  an  otTice  in  Leeds;  in  the  meantime  in- 
quiries may  be  addressed  to  "  Lindum,"  Street  Lane,  Leeds. 

The  Hackney  Board  of  Guardians  has  increased  the  salary 
of  its  engineer-in-charge,  Mr.  P.  ,T.  W.  Bkthei,,  from  £.300 
to  =£3.50  per  annum  (with  emoluments).  Also,  in  recognition 
of  the  way  in  which  special  work,  including  the  installation 
of  electrical  plant,  has  been  carried  out  he  has  been  granted  a 
gratuity   of   £'100. 

The  Bessemer  Medal  was  awarded  this  year  by  the  Iron 
and  Steel  Institute  to  Dr  KoTAUO  Honi-a,  the  '  celebrated 
.Tapane.se  scientist,  for  his  researches  into  the  magnetic 
properties  of  iron  and  steel.  Dr.  Honda,  who  was  born  in 
1870,  has  devoted  nearly  30  years  to  the  study  of  physics, 
and  a  great  part  of  this  time  has  been  occupied  by  the 
research  for  which  the  medal  was  awarded.  He  has  occupied 
the  Chair  of  Physics  at  the  Tohoku  Imperial  TTniversity, 
and  was  one  of  the  founders  and  first  president  of  the  Iron 
and  Steel  Re.search  Institute  of  .Japan.  Dr.  Honda  has  a 
fertile  pen,  and  the  results  of  his  studies  have  been  given  in 
a  large  number  of  pipers  and  s<.'veral  monographs  and  text 
books  Among  other  honours  conferred  upon  Dr.  Honda  are 
mcluded  the  gold  medals  of  botli  the  Institutes  of  Electrical 
and  Mechanical  Engineers  of  .Japan.  In  addition  to  his 
dnt.es  :it  the  I  n.versity  Or,  Honda  is  a  member  of  the 
National  Research  Cnuncl  of  .Japan  and  of  the  Aeronautical 
Ee«earch   Tn^titute  of  Tokio. 

Engineer  Vice-Admiral  Sir  Georoe  Goodwin,  K.C.B.,  late 


NEW     COMPANIES     REQISTEREP. 


"  B.  N.  B."  Wireless,  Ltd.   'I.'^3,.^40) 

reJ    August    ISfh.     Ciiiii.il.   .f 


tiK-    busi 
of 


of 


Private  company. 

(:),."iO0  pnl.l.  Til  l;iiie 
I    U.-alt-rs    in     and     anenu     l(,r     iht 

N.  ;ind  materials  for  radio  or 
...1  by  B.  Bryan,  T.  N.  Novton, 
■•■t,  Liverpool,  as  "  Tlie  Artglo- 
ire  :   B.    Urvan,    34,   Cairns  Street, 

T.  N.  Newton,  1,  Delta  Road, 
H.  D.  Bloomlield,  "  .Alderstone." 
ncer.     Registered    office :  tiS,     Ren- 


telegraphy  and  telepln 
and  H.  U.  Bloon.ficld  at  27, 
.Vmerican  Radio  Co."  The  firs 
Princes  Park,  Liverpool,  radio 
Litherland.  Liverpool,  haulage 
Mayfield  Road,  Timperley,  Ch 
shaw   Street,    Liverpool. 

Corwen    Electric    Light  Co.,  Ltd.   (183,842).— Registered 

August  18th.  Capital,  £2,(KK)  in  fl  shares.  To  adopt  an  ngreeniint  with 
R.  \'.  Wynn  and  to  carry  on  the  business  of  suppliers  of  electricity  in  all 
its  branches.  The  first  directors  ore:  J.  W.  Black,  Crown  Hotel,  Corwen; 
\V.  McCalluni,  "  Bodhculog,"  Corwen;  \V.  J.  Kington,  "  Lscoe<l,"  Corwen; 
D.  Davies,  "  Glansewen,"  Corwen;  M.  Hughes,  "  Tvisa,"  Corwen;  R.  J. 
Jones.  •■  Primive'ra,"  Corwen;  R.  W.  Jones,  The  Stores,  Corwen.  Minimum 
cash  subscription,  JE1,2<H).  Qualification,  f20.  Remuneration  lif  any),  as  fixed 
by    the    company.     Solicitors  :   L.    Lloyd    John,    Corwen,    N.    Wales.' 

Standard     Wireless     Supplies,    Ltd.     (183,924).— Private 

company.  Registered  August  22nd.  Capital,  £5,000  in  £1  shares.  To  carry 
on  the  business  of  sellers  of  wireless  receiving  sets  on  the  hire-purchase 
system,  *c.  The  subscribers  (eaih  with  400  shares)  arc  ;  1{.  Smith,  "  The 
Grange,"  Sirines,  Cheshire,  engineer;  F.  S.  Des  Barres,  330,  High  Sirecl, 
Ponders  End,  Middlesex,  accountant.  The  subscribers  are  to  appoint  the  first 
directors.    Secretary  :  H.    O.    Collyer.     Registered    office :  71),    Kinsliury    Pave- 

Cinema  Broadcasting,   Ltd.  (183,954). — Private  company. 

Kegisi,,,,!   ,\,n;Nsl  2tili      C.ii.it.il.  £100  in  £1  shores.     To  carry  on  the  businc'ss 


othe 


thea 


cal. 


disijose    of    the 


adcasting 


luf.ncture    and   deal 

theatre  proprietors,   &c. 

BcriuTs    ii-.icn    wiin    one    snare)    are  :  n.    \:.    Jennings,    73,    Ashbourne    Road. 

Mitcham,    Surrey,   clerk;     P.   F.    Hedges,    "  Elmswell,"  27,    Fairmead    Avenue. 

""'  srcliffon-Sea.    clerk.     The     first    directors     are    not    named.     Registered    by 


Peter  Th( 


A-  Clark,   L   Bush  Lane,  Can 

Western  Union  Code  Co.,   Ltd.   fl83,8 

ly.  Registered  August  21sl.  Capital,  £100  in  £ 
siness  as  agents  for  the  sal,'  nl  telegraphic  codes 
lilar  publications.  &r.  The  first  directors  are  :— M 
M.    Barnes,    both    of  23,    Pellatt    Grove,   Wood    G 


shares.    Registered  office :  604-0,   Salisbu^   House,    E.C.2. 


E.C.4. 

6). — Private  corn- 
shares.    To   carry   on 
ind  cable   registers  and 
i.   Anne   J.   Barnes   and 
N.    Qualification,  10 
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Union   Wireless    Co.,   Ltd.   (183,891). — ^Private  company. 

Registered  Auyust  21st.  Capital,  £100  in  il  shares.  To  carry  on  the 
business  of  manufacturers  of  wireless  and  electrical  apparatus,  &c.  The 
first  directors  are:  C.  Lazarus,  151,  Hammersmith  Road,  VV.U,  accountant; 
V.  S.  Pctrie,  61,  Cresswcll  Road,  East  Twickenham,  accountant.  .No  qualifica- 
tion required.  Secretary  :  C.  Lazarus.  Registered  office :  2fi,  Leather  Lane, 
E.C. 

Scott  Insulated  Wire  Co.,  Ltd.  (183,890).— Private  com- 
pany. Registered  .\ugust  21st.  Capital,  £12,000  in  £1  shares  (2,000  8  per 
cent.  cum.  pref.  and  10,000  ord.).  I'o  carry  on  the  business  of  manufacturers 
of  insulated,  electrical,  and  other  wires  of  all  kinds,  Sc,  The  subscribers 
(each  with  one  ordinary  share)  are  ;  M.  J.  Morle>',  77,  Elm  Road,  New  Maiden, 
Surrey,  clerk;  T.  VV.  btroud,  &),  Ashburton  .-\vcnue,  .Addiscon.be,  burrev, 
clerk.  The  first  directors  arc  :  I).  H.  Scott,  \V.  E.  Sander,  and  E.  G.  Oliver. 
Remuneration  of  two  first-named  fixed  by  agrt-i-nient;  of  otlier  directors,  £100 
each   per   annum.     Registered    office  :  10,   Arthur    Sire*!,    E.CA. 

Aeropliones,    Ltd.   (183,866). — Privalc    company.      Regi; 

tered  August  21st.  Capital,  £10,000  in  20,000  pref.  shares  of  10s.  each  an 
100,000  ord.  shares  of  Is.  each.  To  take  over  the  business  carried  on  as  the 
Westminster  Radio  Co.,  and  to  adopt  an  agreement  with  b\  R.  Pool.  The 
first  directors  are  :  1-'.  R,  I'ool,  liO,  Cromwell  House,  Highgate,  N.fi,  engineer 
(managing  directory;  J.  O.  Jones,  Wi,  Leeside  Crescent,  Goldcrs  tireen, 
N.W.ll,  merchant.  Remuneration,  £100  each  per  annum  (chairman,  £150). 
Registered  office  :   "  Morning  I'ost  "  Buildings,  34t),  Strand,  VV.C.2. 

B.   Heslieth,     Ltd.   (183,8%).— Private   company.     Regis- 

tered  .August  22nd.  Capital,  £1,000  in  £1  shares.  To  adopt  an  agreement 
with  U.  llesketh,  of  lliyh  Street,  Chalvey,  Slough,  and  to  carry  on  the 
business  of  wireless  engint-ers  and  contractors,  manufacturers  of  and  dealers 
in  electric,  magnetic,  galvanic,  and  other  apparatus,  &c.  The  ijcrmanent 
directors  are  ;  1>.  Heskelh,  U.Sc,  High  Street,  Chalvey,  Slough,  wireless 
engineer;  T.  Hesketh,  42,  Castle  Hill  Avenue,  Folkestone,  man.iging  direc- 
•  for  Folkestone  lilectricily  Supply  C,  Ltd.;  R.  H.  Klein  (.M.l. Radio  £..),  18, 
Crediton  Hill,  West  Lnd  Lane,  N.W.,  wireless  engineer;  H.  L.  McMicha.! 
(M.l.  Radio  £.),  32,  Quex  Road,  West  End  Lane,  iN.W.,  wireless  engine.,. 
B.  Hesketh  is  managing  director  and  signs  for  49J  shares.  Qualification  ;  £1. 
Remuneration  of  managing  director,  £2(30  per  annum;  of  others,  £5  each  per 
annum.     Registered  oflice  ;  High   Street,    Chalvey,    Slough,   Bucks. 

Acme   Radio     Valve    Co.,    Ltd.    (183,894).— Private   com- 

p,in>.  Kegisiered  .August  22nd.  Capital,  £100  in  Is.  shares.  To  acquire  and 
lurn  to  account  an  invention  relating  to  wireless  telegraphy  or  telephony,  &c. 
1  he  lirst  directors  are:  H.  S.  Tyler,  ()o.  Upper  (Gloucester  Place,  M.W. ; 
1.  Ad:iir,  Ho,  Upper  Gloucester  Place,  N.\V.;  li.  J.  Stammers,  13,  Poynders 
Koad,  Clapham  Park,  S,W.4.  Oualification  :  500  shares.  Remuneration  as 
li\ed  by  the  company.  Secretary:  E.  J.  Stammers.  Registered  oflice;  St. 
Andrew's  House,  32-4,'  Holborn   Viaduct,   E.C. 

Beckett    &    Anderson,     Ltd.    (12,338). — Private  company. 

Registered  in  Edinburgh  .Vujjust  22nd.  Capit;il,  £25,000  in  £1  shares  (i  ,adO 
iUin,  p;iit.  pref.  shares  and  17.500  ord.).  To  acquire  as  a  going  concern 
the  business  of  B.ck.lt  &  Anderson,  engineers  and  electricians,  59-(j3,  Green- 
d\ke  Stre.  1,  (Jl:.^f;mv.  I  he  first  directors  are:  F.  Beckett,  '31,  CalderwumI 
koad,  Ruilurglin,  Gl;.sgow,  eleelrical  engineer;  R.  C.  Anderson,  7,  Kersland 
Street,  Glasgow,  engineer;  J.  U.  Lang,  Johnstone,  engineer.  (Jualilication  : 
2.5(1  ordinary  shares.  R  ■  luiii.-r.itiun  :  £«I0  each.  Solicitors:  Uavid  luglis, 
223,    West    George    Street.   Glasgow. 

Elgin   Electric  Supply   Co.,  Ltd.   (12,343). — Registered  in 

Edinburgh  August  23nl.  Lapil.il,  £15,O0U  in  £1  shares.  To  generate  and 
supply  electric  curieiii  lor  liyhi,  power,  and  any  other  purpose  in  or  near 
Elgin.  The  subscribers  (each  wiih  one  share)  are:  J.  W  ittet,  81,  High 
Street,  Elgin,  architect;  VV.  Carrie,  83,  High  Street,  Elgin,  merchant;  G. 
Geddes,  Eorteath  .Avenue,  Elgin,  builder  and  qutirry  master ;  F.  .A.  Ritson, 
78,  High  Street,  Elgin,  C.A.;  J.  R.  Hamilton,  92,  High  Street,  Elgin, 
solicitor;  J.  Voung,  -Ji,  High  Street,  Elgin,  solicitor;  A.  G.  Cockburn,  SB, 
High  Street,  Elgin,  solicitor.  Minimum  cash  subscription,  10,000  shares.  The 
lirst  directors  are:  J.  Wittet,  W.  Carrie,  G.  Geddes,  A.  N.  Rye,  Iti,  Eaton 
House.  Belsizc  Park  Gardens,  London,  S.W.,  electrical  engineer,  and  Edward 
J.  \Mlliams,  ",  Oueensgate,  Inverness,  electrical  engineer.  Qualification:  50 
shares.  SecreI3~y  :  -A.  G.  Cockburn.  Registered  office  :  'J2,  High  Street, 
Elgin. 


A.    W.    Richardson  &   Son,    Ltd.— Satisfaction   in   full  on 

July  28th,  1922,  of  mortgage  datt-d  April  9th,  1919,  securing  all  moneys  due 
or  to  become  due  from  the  company  to  the  .Manchester  and  Liverpool  District 
Banking  Co.,   Ltd. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


General  Wireless,  Ltd. — Debenture  dated  July  28tli,  1922, 

to  secure  £2;i0,  charged  on  the  company's  undertaking  and  property,  present 
and  lulure,  including  uncalled  capital.  Holder:  F.  H.  Burgess,  11,  Clement's 
Inn   Passage,  VV.C.2. 

Kelvin^Hardy    Electric    Co.,    Ltd.— A.  A.  Wiiittingtiam- 

jones,  of  41,  Castle  Street,  Liverpool,  was  appointed  receiver  on  August  IGth 
under    powers   contained    in    debenture  dated    May    1st,    1922. 

C.  G.  Prewett,  Ltd.— F.  N.  Clarlie,  of  4,  Pavilion  Build- 

ings,  Brighton,  was  appointed  receiver  on  .August  11th,  1922,  under  powers  con-* 
lained    in   debenture    dated    December  23rd,    1919. 

C.  H.  Mason  &  Co.,  Ltd. — Mortgage  and  mortgage  de- 
fa.  nture  both  dated  August  9th,  1922,  to  secure  ..11  moneys  due  or  to  become 
"lu.:  Ironi  company  to  Bank  of  Liverpool  and  Martins,  Ltd.,  not  exceeding 
ill. 500,  charged  on  G5-73,  West  Street,  Gateshead,  and  company's  undertaking 
and   other    assets,    including    uncalled    capital. 

F.  Geere  Howard,  Ltd. — Particular.s  of  ie6,2oO  debentures 

authorised  .August  10th,  1922,  charged  on  the  comp:iny's  ondertakings  and 
property,  present  and   future,   including  uncalled  capital;   whole  amount  issued. 

Calcutta    Tramways     Co.,     Ltd. — Particulars     filed     of 

£250,000  second  debentures  authorised  May  8th,  and  covered  by  trust  deed 
dated  July  25th,  1922.  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  subject  to  trust  deed  dated 
June  4th,  1901,  securing  £350,000  44  per  cent,  fii-st  debenture  stock,  the  whole 
being  now  issued.  Trustees :  Beaver  Trust,  Ltd.  (discount  and  commission, 
6  per  cent,  to  subscribers  and  2  per  cent,  underwriting  commission,  with  an 
overriding   commission  of  1    per  cent.). 

General    Electric    Co.,    Ltd. — Land   Registry  charge  on 

Osrim-G.E.C.  lamp  works.  Brook  Green,  HammeismitK,  dated  August  lllh, 
1922,  supplemental  to  trust  deed  dated  July  22nd.  1921,  si^curing  £3,500,000. 
Trustees:  London  Cilv  and  Midland  Executor  and  Trustee  Co,,  Ltd.,  5, 
Thre.idneedlc  Street,  EC. 

Parmiter,  Hope  &  Sugden,  Ltd. — Mortgage  dated  .-August 

15th,  1922,  to  secure  £2,500,  charged  on  certain  hind  anf  premises  in  VVrnon 
Street,  Longsight,  Manchester.  Holders:  Mrs.  M.  J.  Ross,  «,  Howard 
Street,    Salford,    and  others. 

Birmingham    Central    Supply    Co.,  Ltd.- Particulars  of 

£300_second  debentures  authorised  August  12th,  1:122,  charged  on  the  com- 
pany's undertaking  anil  propertv,  present  and  future,  including  uncalled  and 
unpaid  capital;    whole  amount  issued. 


CITY    NOTES. 


Southern  Brazil 

Electric  Co., 

Ltd. 


The    report    of    this    company    for    19-21 
states  that,  altbou^'h  the  net  operating  re- 
sults showed  a  large  increase  in  Brazilian 
currency,  through  the  fall  in  exchange   a 
loss  of   ^639.040  was  shown  after  allowing 
profit  for  the  sale  of  certain  investments.    This,  added  to  the 
debtor  balance  brought  forward,  made  a  total  of  £76,8%  at 
debit  of  profit  and  loss. 

The  general  meeting  was  held,  under  the  chairmanship  of 
Mr.  E.  H.  Tootal,  on  Augu.st  29th.  Mr.  Tootal  said  that  the 
capital  re-organisation  scheme  was  awaiting  the  Court's  ap- 
proval, which  would  no  doubt  be  obtained  soon  after  the  Long 
Vacation.  The  anticipated  rise  in  Brazilian  exchange  had  not 
materialised  owing,  in  part,  to  political  troubles.  An 
encouraging  feature  was  the  present  prosperity  of  coffee 
planters,  cotton-growers,  and  others,  which  was  leading  to 
many  new  applications  for  power.  The  services  of  the  com- 
pany and  subsidiary  concerns  were  all  working  satisfactorily, 
and  there  should  be  a  gratifying  increase  in  currency  revenue 
during  the  present  year. 


Tyneside  Tramways  and  Tramroads  Co.— For  the  half- 
year  ended  June  3(lth.  19-J'J,  the  siiriiUie  of  receipts  over  ex- 
pt?nses  was  i'4,134,  and  the  balance  brought  forward  was 
±'591.  After  deducting  interest  on  mortgages,  loans,  A-c, 
the  available  balance  is  f'2,711.  After  paying  preference  divi- 
dend at  the  rate  of  5  per  cent,  per  annum  (less  income  tax) ; 
a  dividend  on  the  ordinary  .shares  at  the  rate  of  2  per  cent, 
per  annum  (les.s  incoiiie  tax) ;  putting  ^£.500  to  the  credit  of 
reserve  for  ienow;ils,  depreciation,  and  other  contingencies, 
and  writing  £143  off  expenses  of  mortgage  issue,  i'12S 
remains  to  be  carrietl  forward.  The  tratlic  receipts  .show  a 
decrease  of  £9,9111  for  the  period,  hirgely  due  to  tracie  de- 
pression. 

Mr.  G.  E.  Henderson  has  been  appointed  chairman  in  place 
of  the  late  Dr.  J.  T.  Merz,  and  Mr.  Norbert  Merz  has  joined 
the  board. 

Stock  Exchange  Notices.— Dealings  in  the  following  have 
been  specially  allowed  under  Rule  l-f8a. 

September  7th.  Bromlev  (Kent)  Electric  Light  &  Power.— 90,000  shares  ot 
£T  each,  fully  paid,  Nos.  1  to  90,000. 

An  official  quotation  has  been  granted  to  £2,500.000  si.\  per  cent,  first  mort- 
gage debenture  stock  1925-49  and  to  1,500.000  seven  and  j-hall  per  cent,  cumu- 
hares  of  £1  each,   Nos.   1   to  l,3tX),000,   in  Whitehall    Electric 


In 


Ltd. 


The  undermentioned  have  been    ordered    to    be    officially 
quoted  :  — 

Bromley    (Kent)   Electric  Light   and    Power.— 90,000   shares  of  £1    each,    fully 
paid   (Nos.  1  to  90,000). 

American   Telephone   and   Telegraph   Co. — The  American 

Telephone  and  Telegraph  Co.  has  authorised  the  issue  of  new 
capital  stock  to  stockliolders  of  record  September  Sth  in  the 
proportion  of  $100  new  stock  at  par  for  every  five  shares  of 
.'iil(X)  each  held.  The  company  has  declared  regular  quarterly 
dividends  of  $'2. '2.5  a  share  payable  January  1.5th,  .\pril  16th. 
and  July  16th,  19'23,  to  stockholders  of  record  December  20tli, 
19'22,  March  16th,  19'23,  and  June  'llth,  19'23. 

Companies  to  be  Struck  off  the  Register. — The  following 

are.  to  be  struck  off  the  register  within  three  months  unless 
cau.se  is  show^l  to  the  conti'.irv  :  — 

Institute  of  Medical   Electricity,  Ltd. 

International    Electrical   and    Mechanical    .Supplies   Co..    Ltd. 

PeU'o  Accumulators,   Ltd. 

Simplex   Power  Generator  Co.,  Ltd. 

I'nited   Electrical  Works,   Ltd. 

>Iewcastle=upon=Tyne  Electric  Supply   Co..   Ltd.— Interim 

dividends  of  35  lier  cent,  on  the  7  per  cent,  preference  shares 
and  '2J  per  cent,  on  the  :")  [xn-  c<'nt.  preference  shares,  both 
less  tax. 

Hurst,  Nelson  &  Co.,  Ltd. — Dividend  on  ordinary  shares 

at  the  rate  of  '2s.  per  share  and  a  bonus  of  Is.  per  share,  both 
free   of   tax. 

Pinchin  Johnson  &  Co. — Interim  dividend  of  5  per  cent, 
actual  on  ordinary  shares  for  the  half-year  ended  June  3(1th. 

Pennsylvania  Water  and   Power  Co. 

cent,  on  conimoii  sttick. 


■^Dividend  of  IJ  per 


British  Columbia  Electric  Railway  Co. — Interim  dividend 
of  32  pcY  cent.,  free  of  tax,  on  preferred  and  deferred  stocks. 

Kalgoorlie  Electric  Power  and  Lighting  Corporation,  Ltd. 

— By  an  order  of  the  Chancery  Court  a  meeting  of  preferenei< 
and  ordinary  shareholders  will  be  held  at  Winchester  House. 
Old  Broad  Street.  E.C.  on  September  llth,  to  consider,  and, 
if  thought  fit,  approve  a  scheme  of  arrangement  proposed  to 
be  made.  A  copy  of  the  proposed  scheme  of  arrangement  caa 
be  seen  at  the  registered  offices  of  the  company. 
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STOCKS    AND    SHARES. 

TftSDAV  Evr.xiNG. 
The  general  aspec-t  of  Stock  Exchange  markets  is  coloured  by 
the  foreign  political  developments.  With  the  mark  jumping 
about  in  headlong  fashion  day.  by  day— it  has  touched 
extremes  of  11,000  and  0,000  in  less  than  a  week— the  nerves 
of  the  investor,  as  well  as  those  of  the  speculator,  are 
.severely  tried,  and  money  tends  to  keep  away  from  Stock 
Exchange  markets.  At  the  same  time,  it  becomes  imfor- 
tunat<?ly  clear  that  the  expectations  of  a  trade  revival  that 
were  entertained  in  the  spring,  stand  little  chance  of  fullil- 
meut  at  present.  Consequently,  those  people  who  had  been 
keeping  money  on  deposit  at  the  hanks,  are  beginning  to 
despair  of  wanting  that  cash  for  their  own  businesses. 

The  result  is  that  attention  is  being  turned  once  more  to 
Stock  Exchange  securities,  and,  although  there  are  more 
inquiries  than  orders,  a  quiet  amount  of  business  goes  on  day 
by  day  in  the  industrial  departments.  Amongst  the  purely 
gilt-edged  stocks,  the  disposition  is  for  prices  to  droop.  A 
good  many  financial  engagements  have  to  be  met  this  week, 
more  especially  on  the  Friday,  when  the  year's  grace  from 
the  official  conclusion  of  peace,  allowed  by  the  various  Emer- 
gency Regulations,  comes  to  an  end.  New  issues  are  con- 
spicuous by  their  absence.  August  is  invariably  a  lean 
month  in  this  respect,  owing  to  the  holiday  influences  nt 
home  and  abroad. 

The  electricity  supply  market  is  firm,  with  rises  of  5s.  in 
Bromptons  to  75  and  half-a-crown  in  Westminsters  to  the 
same  price.  City  Lights  ordinary  have  risen  to  2  1/16. 
London  Electric  preference  at  o  have  lost  the  half-a-crown 
they  gained  a  week  ago.  It  is  I'nteresting  to  compare  the 
pre.sent  interim  dividends,  declared  by  the  leading  companies, 
with  tho.se  of  a  year  ago;  the  table  is  as  follows:  — 


Company. 
Bronipton 
Charing  Cross 
Chelsea 
City 
County 
Kensington 
Metropolitan 
St.    James' 
Westminster 


Div. 

per  cent. 

]9'il. 

J  92-2. 

9 

9 

r, 

...      10 

0 

8 

10 

...      10 

.5 

6 

8 

9 

4 

0 

7 

...      10 

8 

9 

Increase. 

'.        4 
.3 

1 
1 
1 
3 
1 

It  is  not  to  be  assumed  from  the  substantial  increa.ses  that 
some  of  the  companies  have  declared,  in  their  present  interim 
dividends  as  compared  with  those  of  a  year  ago,  that  the 
final  dividends  will  be  equally  advanced.  The  companies' 
policy  has  Iwen  to  bring  into  nearer  equality  the  interim  with 
the  final  distributions.  Nevertheless,  as  we  were  mentioning 
just  lately,  plea.surable  anticipations  await  the  dividends  for 
the  year.  All  the  above  dividends  are  "  at  the  rate  of  "  the 
amounts  placed  against  the  companies.  In  other  words,  the 
actual  cash  paid  out  is  one-half  of  the  figures  given. 

The  Newcastle  -  on  -  Tyne  Electric  Supply  Company 
announces  that  there  will  be  no  interim  dividend  on  the 
ordinary  shares  this  time,  repeating  the  experience  of  a  year 
ago.  This  has  had  no  effect  upon  the  prices  of  the  company's 
shares.  In  fact,  the  7  per  cent,  preferences  at  23s.  are  Is. 
higher.  Urban  Electrics  at  20s.  are  half-a-crown  up. 
Brush  ordinary  remain  at  2.5s.  Cd. ;  English  Electric 
preference  strengthened  to  .-£1  ;  India  Rubber  sharfs  at 
12s.  6d.  are  rather  easier;  Siemens  hardened  to  27s.  6d. ; 
and  the  other  movements  in  this  group  are,  comparatively 
small. 

Interest  in  Home  Railway  stocks  has  subsided;  speculation 
has  drifted  to  a  low  ebb  in  this  market.  There  came  a 
violent  rise  in  Districts,  lifting  the  price  to  42  before  profit- 
takers  caused  a  reaction  to  41.  This' still  leaves  the  stock 
]}  Ingher  on  the  week.  Metropolitans  have  been  56  and  are 
now  b.'ick  to  'A.  Metropolitan  Surplus  Lands  at  .55  is  a 
point  lower  and  Central  London  ordinary  assented  stock  at 
67  is  similarly  down.  No  changes  have  occurred  in  the 
TTndercronnd  Electric  Railways  croup.  A  few  of  the  London 
traction  shares  are  a  trifle  easier,  I/ondon  and  Suburban 
preference,  for  instance,  easing  off  to  98.  6d.,  which  is  6d. 
lower  than  they  were  a  week  ago. 

The  foreign  tramways  division  is  dullish,  with  Mexican 
r.iKlit  &  Power  issues  mostly  easier.  There  is  still  a  disap- 
pointinc  absence  of  news  from  Mexico,  and  with  no  fre«h 
enterprise  on  the  part  of  speculation,  the  natural  course  of 
pnces  sags.  The  British  Columbia  Electric  Railway  Co  de- 
clares an  interim  dividend  of  33  per  cent.,  free  rrf  tax  on 
its  preferred  and  deferred  stocks.  These  are  advances  in 
both  ca.s.>s  of  5s.  per  cent,  as  compared  with  August,  1921 
They  make  the  yielo  on  the  stocks  look  tempting,  and  the 
deferred  at  76}  paying,  as  it  does,  8i  per  cent,  on  the  money, 
free  of  tax  is  worth  con-^idcrinu  bv  the  .speculative  investor 
not  averse  from  taking  risks  in  order  to  secure  a  big  yield 


Movement  in  the  cable  group  is  confined  to  a  rise  of  5s. 
in  Globe  preference,  which  makes  the  price  11  J.  Other 
members  of  the  same  family  are  holding  the  improvements 
secured  last  week.  The  American  division  is  exceedingly 
quiet.  Mai-conis  have  gone  back  to  45s.,  there  being  a 
noticeable  lack  of  interest.  At  the  moment,  more  attention 
is  being  paid  to  other  industrials,  and  the  wireless  group  is 
out  of  favour.  Radio  Corporations,  after  a  rise  to  24s._,  went 
back  to  21s.  9d.,  shares  coming  in  from  the  United  States. 
The  preferred  remain  about  14s. 

Babcock  &  Wilcox  are  unchanged  at  2i.  Rubber  shares 
are  heavy,  owing  to  the  price  of  the  produce  being  still  a 
trifle  under  7d.  per  lb.  The  iron  and  steel  market  shows 
little  resiliency,  and  armaments  move  with  the  leading  shares 
in  the  former  group.  Amongst  new  issues.  County  ordinarv 
hold  their  premium  at  3s.  7Jd.,  and  the  preference  at  Is.  9d. 
are  keeping  very  firm. 

Amongst  the  sound  debenture  stocks  on  offer,  a  ^mall 
amount  of  Yorkshire  Electric  Power  5i  per  cent,  is  worth 
mentioning;  it  can  be  bought  at  102i,  with  interest  in  April 
and  October,  and  pays  £'5  7s.  jier  cent,  on  the  money.  It 
will  be  redeemed  at  100  in  1944  or  earlier.  Whitehall  Electric 
investments  G  per  cent,  first  mortgage  debenture  at  89i  yield- 
6J  per  cent.  This  is,  of  course,  more  speculative.  Melbourne 
Electric  6  per  cent,  general  mortgage  debenture  is  on  offer  lU 
102.  free  of  stamp  and  fee.  .\  small  interest  payment  (30s. 
per  cent.)  falls  due  on  December  1st;  after  that,  the  hall- 
yearly  interest  in  June  and  December  is,  of  course,  the  full 
3  per  cent.  British  Thomson-Houston  7  per  cent,  mortgage 
debenture  stock  stands  at  105.  at  which  it  returns  61  i)er 
cent,  on  the  nionev.  It  is  liable  to  redemption  at  102S  between 
39.31  and  1941;  or  at  100  in  1962. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   Electricity  Companies. 


Dividend 

Price 

Aug.  29. 

1922. 

Rise  or 

fall. 

Yield 

P.O. 

1920. 

1921. 

Brompton  Ordinary       

12 

12 

7j 

JE7  14  10 

Charing  Cross  Ordinary 

8 

9 

11 



5  17    11 

do.       do.         do.       4j  Pref. 

4i 

4i 

4 



6  12     li 

Chelsea        

6 

6 

f,l 



4  18     11 

City  of  London      

14 

14 

2i'c 

+   a". 

6  15     I-. 

do.       do.            Bpercent.  Pret.... 

6 

6 

23/. 



6     4     4 

County  or  London           

8 

8 

1,'., 

_-. 

B  11     4 

do.           do.        6  per  cent.  Pref.... 

6 

6 

1A\- 



6    4     4 

Kensington  Ordinary     

9 

10 



6  15    7 

London  Electric 

2i 

4 



6  11     6 

do.         do.          6  per  cent.  Pref.... 

6 

6 

6 

- 1 

5  17     1 

Metropolitan         

7 

7 

6g 

6     4    S 

do.                      4j  per  cent.  Pref.... 

4i 

4i 

4 



5  12    6 

St.  James'  and  Pall  Mall         

12 

12 

8| 



6  17    2 

South  London       

7 

7 

si 



8    0    0 

South  Metropolitan  Pref 

7 

7 

1.% 



6  18    0 

Westminster  Ordinary 

10 

10 

11 

+  i 

6    9    0 

Telegraphs  and  TeI/Ephoneb. 

Anglo-Am.  Tel,  Pref      

6 

6 

104i 

_ 

6  14    8 

do,           Def 

li 

84/6 

23% 



7    9    0 

Chile  Telephone 

6 

6 

6 



6    0    0 

Cuba  Sub.  Ord 

7 

7 

8J 

— 

8    9    8 

Eastern  Extension         .„       

10 

10 

18| 



6    6a'8 

Eastern  Tel.  Ord.           

10 

10 

186.* 



6    7    3 

Globe  Tel.  and  T.  Ord 

10 

10 

19i 



6    8    5 

do.         do.      Fret.           

6 

6 

113 

+  i 

6   2a 

Great  Northern  Tel 

24 

22 

29J 

7  10    6 

Indo-European     

10 

10 

86 



6  19    0 

Marconi       

25 

16 

2} 

-  h 

6  18    4 

Oriental  Telephone  Ord 

12 

12 

2g 

•6    1     1 

United  R.  Plate  Tel 

8 

8 

7 



*6  14    4 

West  India  and  Panama 

Nil 

Nil 

6/- 



Mil 

Western  Telegraph       

10 

10 

19 

— 

•6    B    3 

Home 

Rails, 

Central  London  Ord.  Assented 

4 

4 

67 

—1 

6  19    5 

Metropolitan        

li 

21 

64 

4     2    7 

do           District 

Nil 

1 

41 

^U 

2    8  10 

Underground  Electric  Ordinary 

Nil 

Nil 

2i 

Nil  1  1 

do.              do.      "A" 

Nil 

Nil 

7/- 



Nil  ? 

do.              do.      Income 

a 

4 

B4i 

- 

'4  14 

Foreign  Trams,  4o. 

Ando-Arg.  Trams,  First  Pref. 

6i 

SI 

8i 

_ 

7  17    2 

do.            do.        2nd  Pref 

Nil 

8t3 



7    0    9 

do.           do.        5per  cent.  Deb. ... 

6 

6 

82 



6    2    0 

Brazil  Tractions 

Nil 

Nil 

49< 



8    10 

British  Columbia  Eleo.  Rly.  Pee.    ... 

6 

6 

76 



6    9    » 

do.            do.            Preferred    ... 

5 

93/- 

69 
7fii 



♦6  13    « 

do.           do.           Deferred 

8 

124/- 

_ 

*8    2    -1 

do.            do.            Deb 

4i 

4i 

76 



6  11    0 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

Nil 

73i 



do.        do.  6  per  cent.  Bonds    ... 

Nil 

Nil 

45i 



Nil 

Mexican  Light  Common         

Nil 

Nil 

20i 

-2 

Nil 

do.            Pref 

Nil 

Nil 

481 

-•& 

Nil 

do,            iBt  Bonds        

Nil 

6 

644 

■H 

7  16    0 

Mancfacturino  Companies 

Babcock  4  Wilcox          

16 

16 

2« 

_ 

6  11    4 

British  Aluminium  Ord 

10 

10 

18/8 



British  Insulated  Ord 

16 

16 

42/- 

— 6d. 

7    a  10 

Oallenders 

16 

16 

2i 

+   j'j 

7    12 

eJPref 

6i 

6i 

!i 

6  16    7 

Crompton  Ord 

10 

B 

IB/. 



6  18    4 

Edison-Swan         

10 

Nil 

S/B 



Nil 

do.       do.    6  per  cent.  Deb. 

6 

6 

64 

_ 

7  16    4 

Electric  Construction    

10 

10 

li 

. 

8    0    0 

English  Electric 

8 

5 

17/6 



B  14    8 

do.          do.      Pref 

6 

6 

18/9 



6    8    0 

Gen.  Elec.  Pref 

6i 

6i 

22/- 



6  18    2 

do.         Ord 

10 

6 

18/9 

^ 

6    6    8 

Henley         

16 

16 

% 

,1 

6  IB    4 

do.     4i  Pref 

4i 

4i 

" 

6    a  10 

India-Rubber        

10 

I 

—  h 

Mat.-Vlokers  Pref 

B 

B 

9A 

6    8 

Siemens  Ord, 

10 

10 

37/6 

■t-6d. 

•7    6 

Talagnph  Oon     „ 

SO 

SO 

96 

•4u  a 

'  Dividends  pald.fre*  of  Income  Tax, 
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FALSE  MARKING  AND  DESCRIPTION  OF  GOODS  WITH  SPECIAL  REFERENCE  TO  ORIGIN. 


By    THEODORE    RICH. 


Part  V. -Actions  and  Decisions  Under  the  Merchandise  Marks  Act. 

UuiKi;   to   Uio   fact  that    most    proceedings    under   tl. 


above  Act  take  place  before  a  Court  of  Siuiiiuary  Juris- 
diction, and  owing  to  tlie  great  expense  involved,  tliere 
are  comparatively  few  decisions  of  the  Higii  Court  of 
material  value  with  reference  to  the  wording  of  the  Act. 

There  seems  to  be  little  special  literature,  notes  and 
conmients  on  the  law  being  tucked  away  in  various  legil 
and  popular  handbooks.  The  most  complete  exposition 
is  perhaps  to  be  found  in  the  minutes  of  evidence  of  the 
1920  Merchandise  Marks  Committee  spread  over  nearly 
6,000  questions  and  answers. 

Two  trades  have  been  specially  attacked  by  Anglo- 
alien  tricksters — the  linen  trade  of  Ulster  and  the  edge- 
tool  trade  of  .ShefKeld.  Judging  by  the  1920  minutes, 
tlie  Irish  Department  of  Agriculture  and  Technical  In- 
struction is  an  exception  to  the  rule  that  Government 
Departments  refuse  to  move.  A  Mr.  R.  A.  Whyte, 
giving  evidence,  stated  that  he  had  been  identified  with 
about  80  prosecutions  under  the  Act,  apparently  with 
general  success.  A  material  number  of  these,  however, 
related  to  foodstuffs. 

The  Irish  Development  Association  was  started  in  1906 
t  )  administer  an  Irish  national  trade  mark  and  to  take 
proceedings  against  persons  in  any  part  of  the  world 
detected  selling  or  misdescribing  non-Irish  goods  as 
Irish  goods.  This  Association  successfully  prosecuted  a 
trader  who  advertised  and  sold  Bristol-made  boots  as 
Irish,  a  firm  that  sold  shoddy  as  Donegal  tweed,  and 
stall-holders  in  an  '"  Irish  section  "  of  an  exhibition  at 
."shepherd's  Bush  who  sold  non-Irish  goods,  and  .stopped 
a  Liverpool  iirm  which  had  only  bought  one  hogshead  of 
Irish  tobacco  from  selling  "  Irish  Home-grown  Plug." 
Tlie  success  that  this  Assoi'iation  has  had  shows  what 
such  an  organisation  can  do  when  it  tries. 

One  case  remarkable  for  the  very  long  time  it  took 
to  carry  through  from  first  to  last,  and  for  the  great 
expense  involved,  was  "  Lemy  v.  Watson  "  (191,5,  ii 
K.B.,  page  731).  The  defendants  had  sold  tinned 
"  bristing  "  as  sardines,  and  the  plaintiff,  representing 
a  number  of  people  interested  in  the  real  sardine 
industry  in  France,  took  the  matter  up;  in  the  end 
thi  prosecution  was  successful,  and  the  defendant, 
Angus  Watson,  had  to  give  up  the  use  of  the  name 
"  sardine.'' 

The  OiuECT  of  tiik  Act. 

L(]rd  Heading  put  the  essence  of  the  Act  into  a  nut- 
shell when  lie  said;  "  The  object  of  this  statutfe  was  to 
protect  the  public  against  false  descriptions  which  nyght 
b.!  given  to  goods  by  members  of  the  trade";  in  this 
case  the  goods  were  called  Norwegian  sardines,  and  not 
Norwegian  sjirats,  "because  by  that  means  they  got  a 
better  sale  f(n-  their  goods,  and  they  got  a  better  sale 
because  the  public  did  not  know  thai  they  were  buying 
sprats  and  not  sardines." 

An  old  case,  "  Starey  v.  Chilwmth  (iunpowder  Co.'' 
(24  Queen's  Bench  Division,  page  90),  is  of  interest.  In 
1888  the  j)ow<ler  company  made  a  contract  with  the 
Government  tii  supply  5,000  barrels  of  gunpowder 
known  as  "  Rifle  Large  Grain  No.  i."  ;  there  was  no 
stipulation  in  the  contract  that  the  powder  should  be 
made  by  the  company,  although  in  other  contracts  of 
the  same  firm  with  the  Government  tliere  was  an  express 
.^lipulation  to  that  effect.  Two  explosions  prevented  the 
1"  uipany  from  making  the  powder  ;  the  company  was 
j.ressed  for  delivery,  and  a  sub-contract  was  placed  in 
•  iernmny,  and  the  pownler  was  importe<l  in  drums 
marked  "  Manufactured  in  (Jermany."  The  powder 
was  repacked  in  Government  barrels  and  labelled, 
'■  Ciiilworth  Guni)owder  Co."  Tliere  was  no  indication 
that  the  powder  was  (iermaii,  there  was  no  difference 
in  iiuality,   and  the  company   actually  made  a  loss  on 


eacli   barrel;     tlie   powder    was  accepted    by  the  (iovern- 
ment  without  complaint. 

The  magistrates  found  that  there  had  been  no  iuten- 
tion  to  defraud,  and  dismissed  the  petition.  The  case 
went  to  appeal,  and  it  was  pointed  out  that  the  label 
must  have  been  used  to  convey  the  meaning  that  this 
company,  which  usually  manufactured,  had  manufac- 
tured the  powder  in  question.  It  was  decided  that  there 
had  been  a  "  false  trade  description." 

It  is  well  known  that  some  years  before  the  war 
several  well-known  normally  manufacturing  electrical 
firms  imported  from  Germany  three-phase  apparatus, 
especially  induction  motors,  the  machines  being  painted 
up  and  labelled  with  the  names  of  the  British  firms; 
there  is  little  doubt  that  the  hrms  could  have  been 
prosecuted  with  success. 

Foreign  Componexts. 

There  have  been  several  cases  where  watches  contain- 
ing foreign  parts  have  been  sold  as  "  English  lever," 
and  in  the  case  of  ""Williams  v.  Turney  "  (G.")  Justice  of 
the  Peace,  page  70)  it  was  decided  that  the  fact  that  there 
were  some  foreign  components  in  a  watch  did  not  oblige 
the  Court  to  decide  that  there  had  been  a  "  false  trade 
description,"  though  there  was  nothing  in  the  law  to 
prevent  a  magistrate  from  coming  to  such  a  conclusion 
in  view  of  the  nature  of  the  imported  parts  and  the 
degree  of  foreign  labour  and  skill  involved. 

According  to  the  evidence  of  Mr.  Fountain,  of  the 
Board  of  Trade,  at  the  1920  inquiry,  the  Board  has 
])rosecuted  in  cases  where  foreign  goods  have  been 
described  in  catalogues  and  advertisements  a.s  of  British 
manufacture;     details,    however,    were   not  given. 

The  fact  that  a  manufacturer  marks  his  goods  with 
the  place  of  origin  does  not  necessarily  protect  him. 
In  the  Godfrey  Phillips  case  (Times,  Jiily  21th,  1909) 
cigars  were  sold  marked  on  the  box  "  Bella  de  Cuba  " 
au<l  with  labels  on  the  lids  "guaranteed  British 
make."  It  was  held  that  the  combination  of  words, 
marks  and  labels  which  had  been  used  "  were  calculated 
t )  lead  to  the  belief  that  the  goods  were  made  in  tho 
island  of  Cuba  or  t1iat  the  cigars  were  composed  of 
Havana  tobacco,  and  therefore  there  was  a  false  trade 
description." 

The  genuinely  British  manufacturers  and  the  more 
honest  section  of  the  commercial  community  have  little 
grounds  of  complaint  regarding  the  legal  decisions  given 
ill  the  High  Court  regarding  such  matters,  but  they  have 
great  cause  to  complain  regarding  the  delay,  expense, 
and  difficulty  before  they  get  there. 

Intention  to  DEFn.\UD  or  Loweii  A^'alue  Not  M.vteki.\l. 

It  has  been  held  that  the  "  use  of  a  false  description 
which  misleads  the  public  cannot  be  said  to  be  lawful. 
even  if  there  was  no  intention  to  defraud"  ("Holmes 
r.  Pipers,"  1914,  1  K.B.  57),  although  the  Act  only 
)iuiiislies  those  who  use  false  trade  descriptions  which  are 
nut  rue  in  fact. 

In  the  case  of  "  Kirscliemboini  r.  Salmon  A  Gluck- 
stein  "  (1898),  some  machine-made  cigarettes  were  sold 
under  a  label  marked  "guaranteed  hand  made":  the 
magistrate  decided  that  the  using  up  of  a  stock  of  old 
labels  was  not  a  fal.se  trade  description  within  the  mean- 
ing of  the  Act.  The  Court  of  .Vppe.-il.  however,  decided 
that  the  fact  that  the  cigarettes  were  of  as  good  a  quality 
as  those  described  on  the  laliel  atTurded  no  defence,  the 
description  being  "false  in  a  material  respect";  the 
tobacconist  had  knowingly  apjdied  a  false  descrip- 
tion and  had  not  acted  innocently,  and  therefore  an 
offence  had  been  eommitfed.  The  purchaser  was  induced 
"  to  purchase  goods  which  he  would  not  have  purchased 
if  the  description  in  qnesti.m  had  been  omitted  from  the 
label." 
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Public  Entitled  to  Their  Views. 

Lord  Kussell  of  Killowen  said  thalj  "  people  think  that 
haiul-uiado  cigarettes  are  better  than  those  made  by 
machine,  and  they  are  entitled  to  be  supplied  with  what 
ihey  ask.  for  and  pay  for  .  .  .  or,  again,  a  person 
inav  call  for  hand-made  cigarettes  for  different  reasons 
independent  of  the  question  of  (Hiality,  as.  for  instance, 
the  desire  to  encourage  and  support  the  industry  of  hand 
workers." 

Mr.  Justice  Hawkins  said  that  ■"  The  materiality  of 
the  trade  description  cannot  be  made  dependent  on  a 
comparison  of  the  quality  of  the  goods  supplied  to  the 
purchaser  with  that  of  other  goods." 

In  a  case  where  Glauber's  salts  were  sohl  as  soda. 
••  Fowler  ('.  Cripps"  (190G,  1  K.K.),  .Mr.  Justice  Wills 
said:  "  Tlie  Merchandise  Marks  .Vet  is  an  Act  passed 
not  to  ensure  scientific  accuracy  in  trade  terms,  but  to 
j)roteet  trades  and  to  ensure,  as  far  as  legislation  can 
do  so,  that  trade  shall  be  carried  on  lioncstly,  and  that 
terms  sliall  not  be  applied  to  substances  where  the  appli- 
<  ation  would,  according  to  the  common  acceptation  of 
tfiose  terms  in  the  trade,  lead  the  purchaser  to  assume 
that  he  was  buying  sometliing  different  from  what  he 
really  was  buying." 

Phoposals  foh  Altek.-vtion  ok  the  Law. 

Since  the  original  Merchandise  Marks  Act,  many  pro- 
posals have  been  made  to  alter  and  especially  to 
strengthen  tlie  law.  The  lowest  graile  of  merchant  and 
huckster,  those  who  change  tlie  labels  on  the  goods  they 
handle  with  the  same  nonchalance  as  they  change  their 
own  names  and  nationalities,  natiirally  object  to  the  law 
as  it  stands.  Owing  to  representations  made  some  time 
ago,  there  is  now  nothing  to  prevent  a  merchant  from 
bringing  goods  marked  "  British  made  "  from  abroad 
and  shipping  them  to.  say.  a  South  American  port, 
where  they  can  be  solil  "  <-.(  steamshi])  so-and-so  from 
London." 

COMI'UI.SOIIY    .NlAliKlXl-i. 

Even  in  places  like  Sheffield  the  resistance  to  "  fi'ee 
fiaud  "  is  weakening.  If  the  evidence  of  Trade  Union 
representatives  is  anytiiing  to  go  Ijy,  then  the  feeling  of 
the  working  classes  in  tiiis  country  is  overwhelmingly 
in  favour  of  the  compulsory  marking  of  all  goods, 
although  in  evidence  given  in  the  li)20  inquiry  signifi- 
cant sympatliy  for  Germany  was  shown  by  some  officials. 

The  jiolitician  proclaims  from  tiie  housetops  his  love 
for  the  masses,  but  he  only  too  often  listens  to  the 
blandishments  ol  the  international  merchant,  who  often 
u'.akes  much  more  profit  tlian  the  manufacturer  and 
often  lias  more  margins  to  invest  in  political  subscrip- 
tions "  on  terms"  than  those  wiio  s]iciid  much  more  in 
labour  and  taxes  than  the  middleman. 

In  the  United  States  the  jegislatois  wlio  do  not  seem 
to  be  afraid  of  any  two])enny-halfpenny  power  that 
iniglit  object,  have  made  it  a  rule  that  all  goods  capable 
of  being  marked  without  injury  must  be  marked  with  the 
country  of  origin.  Proposals  have  been  made  that  goods 
coming  to  this  country  from  abroad  should  be  marked 
"  made  alu-oad."  This  is  shirking  the  real  question 
whether  tliose  who  purchase  have  a  I'ight  to  know  what 
ihey  are  Iniying.  where  it  comes  from,  and  whicli,  in 
fact,  is  the  firm  ilealt  with.  If  the  country  of  origin 
iiad  to  be  indicate<l.  then  many  su|>erficially  naturalised 
merchants  and  retailers  with  brothers  and  cousins  in  the 
Fatherland  would  howl,  and  tlie  )iublic  might  then 
realise  who  was  making  mimi'v  out  of  the  l)ad  exchange. 

The  Govkhn.mk.\i'  Hill. 
Owing  to  the  continuous  comi)laints  of  the  inainifaf- 
turing  coniniunity,  th<-  (Jovernment  has  drafted  a  Bill 
tj  amend  tlie  Merchandise  Marks  Act;  superficially,  at 
least,  it  looks  as  if  furtlier  steps  are  going  to  be  taken 
in  tiie  right  direction.  l)ut  when  it  is  closely  examined 
much  of  the  gilt  cotncs  off  tlie  gingerbread.  One  great 
objection  is  that  of  cxlension  of  the  system  of  legislation 
by  a  bureaucracy  by  mc;ins  of  "  Orders,"  that  is  to 
say.  there  is  to  be  more  |«o\ver  for  officials,  who  quickly 
find  out  which  way  their  bread  is  buttered.  A  depart- 
ment tliat  has  lamentably  failed  in  the  past  cannot  be 


expected  to  do  its  duty,  with  added  spragging  powers, 
in  the  future;  there  are  so  many  "  ifs  and  ans  "  ;  the 
Bill  looks  too  much  like  a  bit  of  popular  legislative 
camouflage  for  it  to  mean  business.  The  means  taken 
to  delay  the  progress  of  the  Bill  by  deliberate  absten- 
tions in  Conmiittee  at  the  eml  of  last  July,  which  was 
too  marked  to  be  accidental,  tends  to  show  that  even  the 
proposed  milk-and-water  instalment  might  inconveni- 
ence some  of  tho.se  who  believe  in  the  right  to  deceive 
the  buyer.  The  opposition  to  the  Bill,  which  comes  from 
certain  quarters,  is  a  distinct  testimonial  in   its  favour. 

Goods   C'onvicyi.ni;  a   Falsk   Imi'hlssiun. 

According  to  Part  I,  if  the  Board  of  Trade,  after 
making  such  incjuiries  as  it  thinks  necessary,  is  of 
the  opinion  that  a  false  impression  as  to  their  origin 
i.^i  likely  to  arise,  the  Board  may  (not  must)  make  an 
order  requiring  an  indication  of  origin  to  be  given,  by 
means  of  a  mark  applied  to  the  goods  or  otherwise, 
either  at  the  time  of  importation  or  when  put  up  for 
sale.  By  an  order,  goods  in  transit  or  any  other 
special  class  of  goods  can  be  exempted.  The  represen- 
tations of  trade  or  manufacturing  bodies  are  to  be  con- 
sidered. 

According  to  Section  2,  the  appjlication  of  national 
or  public  devices  likely  to  ''  lead  any  jierson  to  believe 
that  the  goods  are  goods  made  or  produced  "  in  the 
United  Kingdom  or  in  the  Empire,  can  (not  must)  be 
])rohibitcd  by  the  Board  nf  Trade  unless  accompanied  by 
an  indication  of  origin.  Needless  to  say,  those  who 
have  in  the  past  imported  goods  with  a  deceptive  device 
shall  be  entitled  to  go  on  doing  so  :  the  extra  profits  of 
merchants  Ijased  on  deception  naturally  come  before  the 
rights  of  the  i)ublic  that  pays. 

The  sale  or  exposure  of  goods  for  sale  not  marked, 
or  marked  contrary  to  Section  .3,  is  an  offence  unless 
the  person  responsible  proves  that  he  acted  innocently 
(a  nod  being  as  good  as  a  wink  to  a  conveniently  blind 
liorse),  or  that  the  goods  were  imported  before  the  date 
of  the  order. 

Those  who  remember  the  (Iclilicvnfc  d('la\s  over  tlic 
Safeguarding  of  Industries  Bill  and  the  delays  regard- 
ing the  Reparations  Bill  will  realise  how  warehouses 
would  be  stocked  with  offending  goods  pending  a  Board 
of  Trade  decision  on  such  questions,  and  who  doubts 
that  material  sums  might  be  made  with  the  aid  of  inside 
information. 

-Action  in  the  High  Court. 
Section  3  seetus  to  be  a  real  iniprovemetit,  but  it 
apparently  applies  only  to  the  contraveniion  of  the  prin- 
cipal Act.  as  instead  of  having  to  wait  months,  if  not 
years,  while  a  case  is  l)eing  dragged  out  in  a  magis- 
t)  ates'  Court,  it  can  be  taken  direct  to  the  High  Court, 
Imt  this  facility  is  only  open  to  any  person  who  claims 
fo  have  suffered  damage  or  to  any  trade  association, 
anr^,  further,  the  permission  of  the  Board  of  Trade  or 
the  Minister  of  .\griculture  must  be  given  before  pro- 
ceedings in  tlie  High  Court  can  be  commenced  ;  but 
"  consent  shall  not  be  withheld  in  any  case  unless  the 
Board  are  of  the  opinion  that  the  case  is  one  which 
ought  to  be  undertaken  by  the  Board  in  pursuance  of 
their  powers  under  Section  2  of  the  Merchandise  Marks 
Act,  1891." 

This  is  another  sample  of  the  depriving  of  the  public 
of  their  rights  of  action,  except  by  permission  of  the 
biireauciacy.  Matters  might  be  hung  up  for  weeks: 
those  wishing  to  prosecute  might  experience  difficulties 
ii]  (Idverinrient  ofllces,  like  Trade  Unionists  who  object 
1(1  |iolitir;i]  conti-ihutions,  and  iiiforiiiation  might  also 
leak  out, 

It  would  be  niurh  more  satisfactory  if  the  right  of  the 
individual  lo  coiniiience  proceedings  was  not  clogged  in 
any  way  either  regarding  the  princijial  Act  or  the 
aincmliiieiits,  and  if  the  Board  of  Trade  after  commence- 
iiieiii  ecjuhl  intervene  in  Court  with  a  (-ertificate  to  the 
effect  that  it  intended  to  start  proceedings  with  regard 
to  the  same  (|iiestion  within  a  given  time;  on  such  a 
eerfifieate  being  given  the  private  ca.se  could  be 
adjourned. 
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In  order  to  discourage  frivolous  prosecutions  on  tlie 
one  side  and  to  discourage  undesirable  practices  which 
might  not  amount  to  legal  fraud,  the  Court  should  be 
empowered,  where  desirable,  to  grant  "  solicitor  and 
client"  costs  and  to  order  a  sum  to  be  ]iaid  into  ('uurt 
as  security  for  costs. 

As  the  Board  of  Trade  bas  for  years  failed  to  take 
adequate  steps  to  promote  honest  trade,  it  is  not  for  it 
t J  have  too  much  of  a  "  finger  in  the  pie,"  and  if  a  case 
taken  by  private  iiulividuals  is  of  importance  to  the 
general  ])ublic  the  Judge  should  have  ])owers  to  certify 
it  as  such,  and  then  a  grant  should  Ije  made  out  of  the 
public  pur.se  towirt'ds  expenses  for  having  taken  steps 
the  (iovernnicnt  failed  to  take. 

Indications   of    Ouiuin. 

According  to  section  4,  goods  to  whicli  a  forged  trade 
mark  or  false  trade  description  has  been  applied,  goods 
made  outside  the  United  Kingdom  which  have  the  name 
of  a  British  manufacturer,  dealer  or  trader,  or  with  a 
national  device,  not  accompanied  by  an  indication  of 
origin,  are  proiiibited  to  be  imported  and  are  liable  to 
forfeiture. 

In  section  5,  goods,  tlie  imijurtatiuii  of  whicii  wuiili.l 
be  prohibited  but  for  an  indication  of  origin,  must  not 
have  the  indication  removed,  altered,  or  obliterated,  and 
to  sell  such  goods  or  possess  them  for  any  purposes  of 
sale  or  manufacture  will  lie  an  ofience.  This  apparently 
only  relates  to  indications  recpiired  by  the  Act,  so  that 
if  goods  come  into  this  country  marked  "  made  in 
Japan  "  ur  "  made  in  (iermany  "  there  is  nothing  to 
prevent  the  marking  being  rubbed  out  or  covered  up  ; 
there  are  some  people  sufficiently  reactionary  to  think 
that  the  obliteration  of  any  mark  of  origin  should  be 
looked   upon   as  a  fraud   and  punished   as  such. 

Verbal   Desckiftiuns. 

There  is  a  great  improvement  in  Section  (i  which  adds 
the  following  to  the  end  of  sub-section  (2)  of  Section  5  of 
the  principal  Act:  "  and  in  the  case  of  a  trade  descrip- 
tion, whether  it  is  oral  or  consists  of  a  statement  con- 
tained in  an  advertisement,  catalogue,  or  other  doiu- 
ment."  This  wording  should  go  a  long  way  towanls 
removing  difficulties  frequently  complained  about. 

Sections  !l  to  1 1  deal  with  the  use  of  Government 
.Marks  and  Royal  Arms. 

In  Section  14,  under  "'  indications  of  origin  "  in 
relation  to  any  goods,  the  indication  can  either  state  the 
country  in  wdiich  the  goods  were  produced  or  that  they 
were  pro<luced  abroad.  This  section  is  obviously  in- 
serted to  ]ilcase  the  inijiorters  of  German  goods. 
SiiiKKi.xG  THE  Issue. 

If  a  thing  is  worth  doing,  it  is  wortli  doing  well;  if  it 
is  desirable  to  nuirk  goods  at  all,  they  should  be  marked 
with  the  country  of  origin — if  not,  why  not? 

In  Part  II  of  the.se  articles,  the  bogy  of  the  adver- 
tisement of  Germany  through  the  "  nuule  in  Germany  " 
mark  was  dealt  with.  There  is  not  the  slightest  doubt 
that  if  a  referendum  was  taken  on  the  subject,  regarding 
the  subject  of  the  compulsory  marking  of  all  goods 
capable  of  being  marked,  as  in  the  U.S.A..  there 
would  be  an  overwhelming  majority.  If  it  is  right  for 
any  imported  goods  to  be  marked,  then  as  far  as  prac- 
ticable, they  should  all  be  marked,  and  no  favour  shown 
for  any  trade,  article,  or  concern. 

If  the  Bill  gets  passed  as  it  is.  I'lill  of  de|iartiiienial 
loopholes  and  orders,  then  there  will  duulitlcss  be  the 
same  sort  of  state  of  affairs  as  there  was  during  the  war. 
when  there  was  imi)ortation  of  ]>rohil)ited  goods  under 
licence  for  approved  concei  lis  :  there  is  a  danger  th.it 
"  axe-grinding  and  log-rolling  "  would  take  place  in  the 
neighbourhood  c.f  Whitehall. 

They  say  that   •'  half  a   loaf   is  better  than  no  bread." 
although  it  looks  as  if  the  bread  w  hich  looks  attractive  in 
t!ie  drafted  Bill  .may  turn  out  to  be  "  Pumpernickel." 
Trick    the   Peoim-k. 

A  democracy  kept  in  ignorance  is  the  most  dangerous 
form  of  government  for  any  state,  and  if  the  public 
realised   some   of    the    reasons    for    trade  or    industrial 


action  or  inaction  in  recent  yearn,  there  would  be  "  wigs 
on  the  green."  Those  who  cry  "  trust  the  people  "  seem 
often  to  be  anxious  for  freedom  to  "  trick  the  people," 

One  of  the  first  duties  of  any  government,  is  to  prevent 
the  tax-paying  public  from  being  tricked  and  defrauded-, 
insjjired  deception  lowers  the  national  prestige  and  it 
wa.s  the  fair  cteal,  not  "  Houndsditeh  "  false  marking, 
that  built  up  the  trade  and  prosperity  of  the  country. 

This  country  keeps  going  on  its  manufacturing  busi- 
ness which  is  largely  based  on  "national  goodwill"; 
winking  at  deception  is  gradually  destroying  the  reputa- 
tion of  British  firms,  and  efforts  are  made  to  block  or 
side-track  every  measure  likely  to  promote  honest  trade. 
The  people  want  to  be  treated  fairly ;  the  trade  Merchan- 
dise Marks  Act  badly  wants  strengthening,  but  in  these 
days  of  ultra-professional  |ioiitics  it  is  difficult  to  get  a 
craft  steered  through  the  rocks,  whirlpools,  and  de- 
liberately laid  mines,  to  the  desired  haven  of  fair  play. 

Remedies  Must  Ixconvenience  Some  People. 

One  cannot  have  remedial  legislation  which  does  not, 
even  where  fairly  and  properly  administered,  incon- 
venience some  people;  the  good  citizen  realises  this,  but 
the  difficulty  is  that,  as  with  the  Companies  Act  of  1908, 
as  soon  as  the  remedy  begins  to  wo/k,  rogues  misuse 
their  brains  to  try  and  find  some  means  to  get  round 
it,  and,  besides  this,  to-day  an  Act  of  Parliament  can 
become  almost  a  dead  letter  by  departmental  passive 
resistance. 

The  present  state  of  th^  exchanges  makes  genuine 
reform  in  the  matter  of  marking,  more  urgent  than 
ever  before;  trades  should  put  their  carils  on  the  table 
and  should  not  be  allowed  to  play  a  sort  of  three-card 
trick  with  the  purchasing  public,  on  the  ground  that 
it  is  for  the  public  to  find  out. 

The  Government  recently  stated  that  it  could  only 
give  facilities  for  the  new  Bill  to  go  forward  if  there 
w  IS  no  controversy  about  it — the  strictly  up-to-date  con- 
stitutional take-it-or-leave-it  attitude — as  if  fair  ]day  in 
trade  was  such  a  minor  matter,  while  Whips  were  recent- 
ly put  on  to  obtain  approval  of  the  notorious  Rutenberg 
concession.  Dejirived  of  our  ii  anufaeturing  pros- 
jierity.  our  trade  and  national  wealth  would  disai)pear 
and  we  should  become  almost  like  Venice  or  the  dead 
cities  of  the  Baltic  resorts  for  tourists.  If  the  (Govern- 
ment had  wanted  the  question  of  marking  to  be  thrashed 
out  it  would  not  have  charged  -'^Ds.  for  the  most  recent 
Bine-Book  on  the  subject. 


THE     ANQLO-DUTCH     TELEPHONE     CABLE. 


The  telephone  cable  between  ED|.<land  and  Holland,  which. 
as  already  briefly  announced,  was  inau^'urated  for  public  \ise 
on  .\Hgust  l-5th,  is  a  further  addition  to  the  loii)j[  list  of 
loaded  submarine  telephone  cables  nianufactiired  by  Me.--sis. 
Siemens  Brothers  &  Co..  Ltd.  The  cable  contains  four  cores 
and  is  loaded  with  inductance  coils  .spaced  about  one  nautical 
mile  apart,  so  arranged  as  to  i>erinit  of  the  use  of  phantom 
circuits.     Sectional  views  of  this  cable  are  shown  below. 


Flu.  1.— Section  Trhoi"gu  Cadll. 

Via.  '2. —Section  Showing  Coils  Inseiith' 

Since  the  lirst  loaded  cable  was  laid  between  England  ami 
France  in  IIUO.  practically  all  subniarine  telcphcne  cables  re- 
quired by  the  British  doveniment  have  Iven  iiiiinufact.nrea  by 
thiscompany.   In  addition  toseveral  cables  laid  between  England 
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and  France,  the  list  comprises  Anglo-Belgian  and  Anglo-Irish 
cables,  and  last  year  a  cable  of  the  continuously-loaded  type 
was  laid  between  Ireland  and  Scotland.  .V  grea't  deal  of  re- 
>earch  and  experimental  work  has  been  carried  out  by  Messrs. 
Siemens  in  connection  with  the  design  and  manufacture  of 
loaded  submarine  cables,  and  they  have  been  brought  to  a 
very  high  degree  of  efficiency. 

.Uthough  telephonic  facilities  between  Great  Britain  and 
Holland  were  only  made  available  to  the  public  three  weeks 
ago.  communication  was  actually  established  on  July  12th 
last,  when  the  .^.^sistant  Postmaster-General.  Mr.  Pike  Pease, 
who  spoke  fruin  his  room  in  the  G. P.O. .'exchanged  messages 
with  M.  Westerveld,  Director-General  of  Posts  and  Telegrapli.s 
at  The  Hague. 

The  greater  part  of  the  land  lines  connecting  w-ith  the  cable 
cm  the  English  side  were  erected  in  1914.  prior  to  the  out- 
break of  the  war.  The  cable  itself  was  also  in  process  of  manu- 
facture at  that  time  and  w-as  duly  completed,  but  it  could 
not  be  laid  owing  to  the  naval  operations  in  the  Korth  Sea. 
It  was  therefore  used  to  provide  additional  means  of  com- 
munication between  this  country  and  France  in  connection 
with  the  war,  and  the  arrangements  for  providing  a  cable 
for  the  -\nglo-Dntch  telephone  .service  were  postponed  until 
hostilities  had  ceased. 

The  final  section  of  the  new  cable  was  manufactured  in 
•lune  last,  and" the  John  Pender,  a  cable  ship  belonging  to  the 
Eastern  Telegraph  Co..  was  chartered  for  the  xnirpose  of 
laying  it. 


The  cable,  which  consists  of  four  cores  each  of  160  lb.  copi)er 
l>er  nautical  mile,  insulated  with  "  modified  gutta  "  porchu- 
weighing  1.50  lb.  per  nautical  mile,  is  approximately  eighty 
nautical  miles  in  length.  The  loading  coils  consist  of  iron-wire 
cores  over  which  are  wound  coils  of  insulated  copper  wire,  and 
they  are  provided  for  introducing  inductance  into  the  telephone 
circuit,  to  reduce  the  attenuation  of  speech  currents  and  so 
render  practicable  the  tran.smission  of  effective  speech  ever  a 
cable  of  such  considerable  length. 

The  John  Pender  left  for  the  cable  ground  on  Sunday.  June 
'2.5th.  Buoys  were  put  down  in  the  Noith  Sea  to  mark  the 
route,  and  on  the  morning  of  Tuesday,  June  '27th,  the  ship 
arrived  off  .\ldeburgh,  on  the  Suffolk  coast,  where  the  shore 
end  of  the  cable  was  successfully  landed  in  the  presence  of 
the  Engineer-in-Chief  of  the  Post  Office.  Major  T.  F.  Purves. 

Owing  to  the  inclement  weatlier  there  was  .some  delay  m 
laying  the  cable  across  to  Holland;  but  by  the  morning  of 
Friday.  June  30th,  the  cable  ship  had  arrived  within  three 
miles  of  the  Dutch  coast,  .\ftei'  finnher  delays  due  to  the 
stormy  weather,  the  shore  end  of  the  cable  was  landed  at 
Domburg  and  the  cable  was  "  proved  through  "  to  .\ldcburgh. 
This  cable  is  one  of  the  longest  telephone  cables  in  the  world. 

It  is  understood  that  at  the  outset  comuiunication  will  be 
limited  to  calls  between  London  and  The  Hague,  Amsterdam, 
and  Rotterdam,  as  one  channel  only  is  equipped.  Two  other 
channels  will  be  opened  as  soon  as  the  additional  land  wires 
and  certain  necessary  apparatus  have  been  completed.  The 
charge  for  a  three-rainut*s'  call  will  be  ten  shillings. 


PRACTICAL    APPLICATIONS    OF    THE    JOHNSEN-RAHBEK    EFFECT. 


THt  electrical  attraction  effct-^  studied  by  the  Danish  engi- 
neers. Messrs.  Knud  Rahbek  and  .^Ified  Johnsen,  and  des- 
cribed by  them  before  the  Institution  of  Electrical  Engineers 
in  May.  19'21.*  has  many  jxissible  apijhcations,  >>ome  of  them 
being  of  considerable  practical  interest.  From  a  recent  article 
in  the  Elehtrotechnische  Zeitschrift  it  is  evident  that  these 
apjilications  are  being  exploited  on  the  Continent,  and  the 
matter  is  one  with  which  British  engineers  should  keep  in 
touch. 

The  basic  phenomenon  is  the  marked  attraction  exerted  on 
a    metal    plate    in    contact    with    a    serai-conductor     (litho- 
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graphic  stone  or  agate)  when  a  d.c.  potential  difference  exists 
betweeti  the  plate  and  a  metal  covering  on  the  other  side 
of  the  semi-conductor.  If  a  p.d.  of  440  V  be  maintained  be- 
tween a  brass  plate  of  '22  sq.  cm.  area  and  the  metal  covermg 
on  the  other  side  of  a  lithoerspbic  stone  20  mm.  thick,  a 
force  of  from  7.50  to  1,000  grm.  is  required  to  detach  the 
etone.  If,  however,  a  glass  plate  1.3  ijim.  Jhick  be  interposed, 
a  force  of  10  grm.  is  sufficient  to  remove  the  stone.  The 
attraction  is  explained  by  the  fact  that  there  is  such  (elec- 
trical) contact  resistance  between  the  surface^  of  the  dissimilar 
iriaterials  that  practically  .the  whole  applied  p.d.  is  operative 
between  these  surfaces.  If  the  surface  of  the  stone  be  mois- 
tened with  alcohol,  the  electrical  attraction  disappears  and  a 
current  of  0.67  mA  (lows  when  the  applied  fi.d.  is  220  V  direct 
current;  this  corn-spomls  Ui  a  resistance  of  .■(OO.fKKI  ohins.  As 
the  alcohol  evaporates,  the  electrical  attraction  increa-ses  and 
the  current  decrea.s<-s,  fmally  reachinR  a  value  of  one  micro- 
am|)ere.  corresponding  to  a  resistance  of  •2-iO  megolims.  This 
resistance  is  almo-,!  entin-ly  l..lu<en  the  surfaces  of  the  con- 
ductor and  the  semi-conductor,  Under  these  conditions  the 
two  surfaces  constitute  the  plate w  of  a  conden.ser  and  the  rela- 
tively  high  attraction  exerted   is  due   to   the  small   distance 


between  the  plates.  Because  the  contact  resistance  is  so-higb. 
the  connection  in  series  of  several  hundred  thousand  ohms 
does  not  appreciably  reduce  the  attraction. 

From  experimental  observatiuiis  of  the  attraction  between 
brass  and  lithographic  stone  under  various  values  of  applied 
p.d.  it  is  found  (using  the  ordinary  formu'a  for  the  attraction 
between  condenser  plates)  that  the  distan.ee  between  the  plates 
is  of  the  order  0.005  to  0.(X)75  mm.  Using  an  agate  plate  the 
attraction  increases  with  the  voltage,  at  tirst  more  slowly 
than  would  be  expected  from  the  condenser  formula;  at  higher 
voltages,  however,  the  attraction  increases  more  rapidly  than 
the  cube  of  the  voltage.  If  a  flexible  metal  band  be  in  con- 
tact with  an  agate  cylinder  for  90  deg.  of  arc,  one  end  of  the 
band  being  fixed  and  the  other  carrying  a  load  of  5  kg.  the 
latter  can  be  rai.sed  by  rotating  the  cylinder  when  the  a))- 
plied  p.d.  is  '220  V  and  the  current  flowing  is  0.4  mA  (power 
=  0.08  W).  In  this  case  the  meclianical  load  assists  the  ap- 
))lied  p.d.  in  reducing  the  distance  between  the  surfaces  and 
the  resultant  electrical  attraction  increases  more  rapidly  than 
the  fourth  power  of  the  applied  voltage. 

The  fact  that  relatively  large  mechanical  forces  can  be 
exerted  or  controlled  by  the  use  of  an  extremely  small  current 
at  an  appropriate  voltage  finds  many  possible  applications. 
The  resistance  of  the  leads  is  almost  immaterial  and,  com- 
pared with  electromagnets,  the  purely  electrical  attraction 
has  the  advantage  of  using  much  less  current,  and  of  being 
free  from  inertia.  On  the  other  hand,  the  electrical  attrac- 
tion is  e.xerted  only  while  the  .surfaces  are  very  close  together, 
and  is  affected  greatly  by  moisture,  temperature,  and  dust. 

The  principle  i>n  which  relays  are  built  for  operation  by 
currents  of  from  1  \  to  10  micro-amps,  is  illustrated  liy  fig.  l". 
\  metal  disk  M  is  fixed  in  a  vulcanite  plate  a  and  connected 
to  one  line  b.  The  arm  b.  pivoted  at  d,  is  provided  at  h  w-ith 
a  disk  of  .semi-conducting  material  as  shown  in  the  cross 
.-section.  This  arm  is  connected  to  the  second  line  c.  and,  when 
a  suitable  p.d.  is  maintained  between  h  and  c,  the  plates  m 
and  II  hold  together.  With  a  p.d.  of  110  V,  the  current  flow- 
ing is  about  1  micro-amp.,  i.e..  the  power  required  to  hold  flic 
relay  in   the  position  shown   is  0.0011   W.     If  the  circuit   hr 
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'  Sec  Elk;.  Ebv.,  pp.  703,  710,  721,  722;  June  3rd,  1921. 


be  broken  or  the  p.d.  rcduc^'d  to  20  or  30  V,  the  spring  /  pulls 
back  the  arm  b  and  closes  the  contact  K  in  the  bell  circuit. 

The  relay  .shown  in  fig.  1  must  bo  reset  by  hand  (or  an  elec- 
tromagnet   can   be    added   for  the    purpose),    but   the  device 
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shown  in  fig.  2  can  be  u.sod  either  as  an  electroscope  or  as 
a  self-settiug  relay.  The  .semi-conductor  h  is  in  perrutinent 
contact  with  a  iijetal  plate  ii  whilst,  on  th<^  other  side,  thei'e 
is  a  flexible  metal  strip  l  clamped  at  «.  On  the  apphcation  of 
suitable  p.d.  between  a  and  b,  the  strip  i  is  progressively 
drawn  into  the  position  shown  (dotted).  The  stop  c  can  'be 
used  as  a  relay  contact  or  the  device  may  be  used  simply  .-is 
an  electroscope.  In  the  latter  application  the  instrument  is 
suitable  for  pressures  of  from  GO  to  70(1  V,  the  plate  ll  bemg 
connected  to  a  point  which  is  applied  to  the  line,  &c.,  to  be 
tested,  and  the  clamp  a  being  connected  to  earth  througli  the 
observer's  body.  The  very  small  current  then  flowing  is  (juitu 
innocuous,  but  is  sufficient   to   operate   the  electroscoije. 

The  alarm  or  call  bell  shown  in  Cig.  3  has  a  metal  disk  m 
carried  by  the  seconds  .spindle  of  a  clock;  on  the  same  spindle 
the  disk  h,  of  .semi-conducting  material,  rides  loo.sely.  When 
a  suitable  p.d.  is  applied  between  M  and  H,  the  latter  is  heki 
by  the  former  and  carried  round  with  it.  k  pin  then  engages 
with  the  lever  /(  and  carries  the  latter  round  until  the  counter- 
wei;;ht  g  pa.s.ses  tlie  balance  point,  whereupon  it  falls  to  the 
left  and  trips  the  alarm  catch  as  shown  (dotted).  Should 
the  p.d.  between  M  and  H  be  removed  before  y  reaches  the 
balance  point,  the  alarm  is  not  tnjined.  The  device  can 
thus  be  used  as  a  selective  relay,  the  current  required  to 
operate  it  being  only  from   1  to  10  micro-amps. 

.\nother  application  in  which  electrical  attraction  is  u.sed  to 
arrest  relative  motion  between  a  metal  plate  and  a  -semi- 
conductor is  show'n  in  fig.  4,  which  illu.strates  a  Morse  re- 
corder. Normally,  the  pen  s  carried  by  the  vibrator  a  makes 
a  broad  record  on  the  strip,  the  metal  plate  m  being  mean- 
while drawn  to  and  fro  on  the  semi-conductor  h.  When  the 
incoming  signal   applies  p.d.   between  m  and  h  these   plates 


Pig.  4.— Morse  REconus. 


hold  together,  arresting  the  vibrator  and  causing  the  pen  to 
trace  a  fine  line  which  is  quite  distinct  from  the  broad  re- 
cord representing  a  space.  The  inertia  of  the  moving  system 
is  small,  and  it  is  claimed  that  this  recorder  is  more  sensitive 
and  can  work  at  higher  speeds  than  the  electromagnetically 
operated  "  inker." 

In  many  cases  there  is  advantage  in  using  a  flexible  metal 
band  and  a  rotating  cylinder  of  semi-conducting  material,  the 
small  normal  frictional  grip  between  the  two  being  increased, 
enormously  by  the  application  of  a  suitable  p.d.  For  ex- 
ample, the  high-speed  recorder  shown  in  fig.  5  is  actuated 
by  a  nickel-steel  band  i  resting  on  a  polislied  cylinder   h  of 


\hn.  .5.— ITidH-si'UMii  Hi^coinimi,  .wn   I.im;  CinruiT. 


agate  carried  by  the  spindle  u.  One  end  of  i  is  attached  to 
a  variable  tension  .spiing  /  and  the  other  to  a  bell-crnnk  lev(-r 
V,  the  outer  end  of  which  carries  a  recording  siphon  as  shown 
by  the  centre  diagram,  lig.  5.  The  cylinder  H  is  rotated  con- 
tinuously in  the  direction  .shown  by  tlu'  arrow  and,  when  a 
signal  innihise  reaches  the  terminals  T,  'J,  the  band  adheies 
to  the  cylmder  and  V  is  drawn  up  against  the  stop  .s,.  When 
the  signiil  ceases  V  is  returned  to  its  normal  (lositiou   by  the 


spring  f  a  stepped  record  being  thus  produced.  If  the  mini- 
mum p.d.  required  to  produce  adhesion  between  H  and  i  be 
70  V  ,  this  potential  is  applied  permanently  and  the  spring  /  is 
adjusted  until  n  just  slilis  freely  within  the  band.  The  pre.s- 
sure  required  in  the  signal  circuit  to  produce  adhe"sion  Is 
then  about  10  V.  In  otlier  words,  instead  of  requiring  !*) 
micro-amp.s  at  80  V  in  the  signal  circuit,  there  is  onlv  needed 
10  V,  and  the  small  current  corresponding  t<»  this  supplement- 
ary p.d. 

If  required,  the  lever  v  may.  carrv  a  small  arm  connected 
to  the  line  3  and  moving  between  the  contacts  4,  5,  for  the 
automatic  legending  of  the  signals  received. 

The  general  arrangement*  of  the  line  circuit  is  shown  in  the 
lower   diagram,   fig.   S.     The  recorder  can   be  set  to   receive 


F(0.    6.— RlXOHDEU    .\lJAI'TEI)    FOii     WlHKI.KS.S    KeCKITIO.V. 


from  400  to  2,000  letters  per  minute  bv  a  single  lever  which 
adjusts  the  .speed  of  the  agate  cylinder  and  paper  .strip  and 
also  the  amplitude  of  the  recording  arm  and  contact  relav 
Resistances  of  1  megohm  or  more  do  not  affect  the  operation 
ol  the  recorder;  hence  the  .section  of  the  line  conductor  mav 
be  reduced  to  the  minimum  required  for  mechanical  strength 

hot  the  reception  of  wirele.ss  signals,  the  recorder  may  be 
connected  as  showai  in  fig.  G.  A  polarising  potential  is  ap- 
Jilied  to  the  recorder  t((;  and  adjusted  bv  the  potentiomeU^r 
.S(/  and  the  resistance  ii.  Incoming  signals  pass  from  the  ter- 
minals a;/  to  the  amplifying  valve,  which  then  augments  tlie 
p.d.  on  the  recorder  and  produces  the  corresponding  record 

Another  application  of  the  agate  cylinder  and  njetal  band 
IS  to  the  operation  of  a  loud-speaking  telephone.  One  end 
of  the  metal  band  is  attached  to  the  centre  of  the  telephone 
membrane  and  the  other  to  an  adjustable  tension  spring. 
Microphone  currents,  amplified  if  necessarv,  bring  about  ad- 
hesion between  the  rotating  cyhnder  and' the  band  so  that 
the  membrane  can  be  vibrated  with  anv  desired  mechanical 
power  within  reason.  The  polarising  voltage  applied  in  this 
case  must  be  such  that  the  controlling  device  oiierates  on 
the  liiiear  part  of  its  voltage-force  characteristic,  otherwi.se 
distortion  of  speech  is  produced. 


DUPLEX     WIRELESS     TELEPHONY. 


IllXEVT    EXI'ERIMRNTS. 

While  shnplex  \yireless  telephony  is  serviceable  when  mes- 
sages are  transmitted  by  trained  operators,  the  necessity  of 
continually  manipulating  the  equipment '  for  alternate  traus- 
niission  and  reception  makes  the  .system  unsuitable  to  the 
general  public.  The  initial  incentive  for  the  development  of 
a  satisfactory  duplex  system  lay  in  the  desire  of  steamship 
passengers  to  converse  by  telephone  with  persons  on  land, 
and  an  article  in  the  General  E'ectric  lievicw.  from  which 
the  following  details  are  abstracted,  describes  tests  that  were 
recently  conducted  with  this  end  in  view.  Their  .suctvssfiil 
results  are  highly  gratifying  to  the  participants  :  the  Radio 
Corporation  of  America,  the  American  Teleplione  and  Tele- 
graph Co.,  the  Western  Electric  Co..  and  the  General  Elec- 
tric Co. 

True  duplex  radio  telephony  permits  the  oiierator  to  .send 
and  receive  simultaneou.sly  as  with  the  ordinary  telephone. 
Unless  one  conver.saut  can  at  any  moment  interrupt  the'other. 
a  conversation  may  lose  coherence  and  the  transmission  of  a 
long  message  may  often  i^ilail  irksome  repetition.  Moreover, 
ship  to  shore  telephone  communication,  in  order  to  render  the 
maxunum  amount  of  service,  must  be  capable  of  being  linked 
up  with  the  regular  wire  telephone  system. 

During  the  months  of  I'Vbruary  and  March  a  number  of 
tests  were  made  on  the  s.s.  .Iim  rini.  and  their  result.s  are  indi- 
cative of  the  future  Jiossibilities  of  radio  telephony.  The 
shore  station,  wliere  the  radio  and  land  lines  were  linked  to- 
gether, was  located  at  IVal  Beach,  N..1.,  and  was  connected  by 
a  toll  line  to  a  telephone  switchboard  in  New  York  City.  By 
means  of  this  arrangement  communication  could  be  carried 
on  from  the  ship  to  any  iwint  reached  by  the  regular  wire 
telephone  system. 

The  input  to  the  antennff>  on  the  .Imi'riVa  was  approximately 
750  watts;  the  Peal  Beach  .station  uses  an  antennae  input  of 
about  l,")Ol)  watts,  and  duplex  telephony  was  carried  on  over 
a  maximum  distance  of  I.tUX)  miles  at  night  range  under  goiwl 
atmospheric  conditions.  During  tlie  daytime  reliable  eonyer' 
sations  were  held  at  distances  of  between  UK)  and  i")00  miles. 

When  it  is  desired  to  <all  a  party  on  shore,  the  standard 
practice  us<>d  for  a  toll  call  in  wired  telephony  is  followed.    .\ 
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regular  desk  telephone  wui  iustalled  in  Capt.  Rind's-qunrters 
on  tbe  America.  When  he  desired  to  talk  to  someone  on 
shore  he  called  the  ship's  radio  oiierator,  who,  after  ascer- 
taining the  telephone  number,  or  the  name  of  the  party 
desired  on  shore,  estahlisiied  communication  with  Deal  Beach. 
The  operator  at  Deal  IJeach  transferred  the  call  to  the  New 
York  toll  line,  thus  completing  the  circuit  between  the  America 
and  the  switchboard  operator  at  New  York,  so  that  both 
operators  could  exchange  information  regarding  the  call. 
When  New  Y'ork  had  the  party  at  that  end.  the  sliip's  operator 
called  Capt.  Rind  and  he  conver.sed  from  his  extension  in  the 
same  manner  as  if  he  were  using  an  ordinary  telephone 
system. 

For  reception  a  highly  selective  receiver  was  used  in  con- 
junction with  an  anti-resonant  circuit,  and  transmission  thus 
took  place  at  a  frequency    of    800,000    cycles     (375    metres). 


1,  10,000- V 

i.r.  Mippl>. 


Fid 


upiilv  ;    li.    120-\  ,   ."KKI-cvcl..    nintor-genera 
1.— KrXOTRON    ClllCl'IT    DrAGRAM. 


Modulation,  or  speech  control,  of  the  transmitter  output  took 
place  either  at  the  operator's  control  unit  or  at  the  extension 
station.  While  conversations  were  being  carried  on  the  tran.*;- 
niitter  osciFlated  continuously   into  the   antenna   system. 

The  apparatus  used  for  the  tests  is  as  follows :  — 
The  duplex  transniitter  direct-current  .supply  at  10.000  volts 
for  the  plate  circuit  of  the  tubes  is  obtained  by  means  of  a 
full-wave  single-phase  -SOO-cycle  kenotron  rectifier.  The  plate 
and  filament  energy  for  the  kenotrons  is  obtained  from  a  500- 
cycle  generator  operating  on  the  l'2o-volt  direct-current  ship 
mains.  Two  kenotrons  are  provided  and  a  schematic  circuit 
diagram  of  the  kenotron  panel  is  shown  in  fig.  1.  The  motor 
generator  is  started  by  a  push-button  in  the  operator's  control 
unit.  The  transformers  T,,  T..  and  T..  have  their  primaries  con- 
nected to  the  120-volt  SOO-cycle  supply.  The  kenotron  fila- 
ments are  heated  by  transformer  i,  at  a  potential  of  11  volts. 
Tn  like  manner  tran.sformer  T,  delivers  a  secondary  voltage  of 
11  volts  for  the  radiotron  tube  filaments  mounted  in  the  radio 
unit.  The  plate  transformer  T,  delivers  a  .secondary  voltage 
of  approximately  -25.000  between  outside  terminals.  It  will 
be  ob.served  that  these  terminals  connect  to  the  plates  of  the 
kenotrons.     This  results  in  full-wave  rectification  of  the  trans 
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former  output,  producing  a  pulsating  direct  current  which  is 
smoothed  out  by  the  filter  condensers  and  filter  reactor.  Three 
rheostats  control  the  mcjtor  speed,  alternator  voltage,  and  fiHi 
rnent  voltage.  A  filament  voltmeter  is  provided,  and  is  tbe 
only  meter  that  requires  supervision  on  the  part  of  the  radio 
operator. 

Tlie  radio  panel  provides  fur  the  generation  and  speech  con- 
trol of  high-frequency  energy  over  a  frequency  band  of  from 
1,000,000  to  375,000  cycles.    This  correeponds  to  a  wave-length 


range  of  from  300  to  800  metres.  A  six-position  wave-change 
switch  and  a  signal  switch  arc  provided,  so  that  telephony 
and  continuous-wave  or  interrupted  continuous-wave  tele- 
graphy may  be  used  if  desired.  The  anti-resonant  circuit  is 
tuned  by  a  small  knob  on  the  lower  section  of  the  panel. 
The  motor-driven  chopper  gives  a  1,000-cycle  note  when  in- 
terrupted continuous-wave  telegraphy  is  being  used.  Two 
radiotrons  are  used,  one  of  which  operates  as  an  oscillator 
and  the  other  as  a  modulator.  .\  radiotron  is  also  used  as  a 
speech  amplifier.  The  current  flowing  in  the  antenna  system 
is  indicated   by   a  radiation   anuiietcr. 

The  fuiulamcntal  circuit  arrangement  of  the  radio  panel  is 
shown  in  fig.  '2.  The  oscillator  tube  draws  its  plate  .supply 
through  a  radio  choke  coil  .\.  A  shunt  circuit  for  coupling 
the  plate  radio  frequency  to  the  antenna;  circuit  consists  of 
the  condenser  c,  and  the  turns  in  use  on  the  inductance  I, 
between  points  v  and  v.  The  radio  choke  is  used  in  order  to 
prevent  the  plate  radio  frequency  from  flowing  back  into  the 
10,000-volt  direct-current  supply.  Excitation  for  the  oscillator 
grid  circuit  is  furnished  by  the  voltage  built  up  between  turns 
F  and  a.  The  frequency  of  the  o.scillations  is  determined  by 
the  condenser  c  and  tlie  inductance  between  turns  a  and  G. 
This  oscillating  <-ircuit  is  loosely  coupled  to  the  antenna?  circuit 
through  the  condenser  c,.  Sufficient  turns  are  used  un  the 
loading  inductance  i,,  to  bring  the  antennw  circuit  into  re- 
sonance with  the  intermediate  circuit.  One  of  the  major 
requirements  of  this  .system  of  duplex  transmission  is  that  the 
frequency  of  the  radio  output  of  the  transmitter  shall  not 
change,  due  to  the  swaying  of  the  antennae.  This  is  accom- 
plLshed  by  using  such  a  low  value  of  cijpacitance  in  tlie  coup- 
ling condenser  c.  that  variations  in  antennse  constants  cause 
only  a  detuning  effect  and  do  not  greatly  react  on  the  fre- 
quency setting  circuit  u  c. 

The  method  of  modulating  tlii'  high-frequency  output  of 
the  tran.smitter  in  accordance  with  tlio  voice  vibrations  is 
accompli.shed  by  means  of  the  "  constant-current  "  system. 
It  will  be  observed  in  fig.  '2  that  the  plate  of  the  modulator 
tube  is  connected  to  the  transmitter  side  of  the  filter  reactor. 
Upon  speaking  into  the  microphone  M  variations  take  place 
in  the  primary  current  of  the  transformer  r^.  This  trans- 
former has  a  step-up  ratio,  and  therefore  increased  variations 
are  applied  between  the  grid  and  filament  of  the  speech- 
amplifier  tube.  A  biasing  battery  b  is  used  in  the  grid  circuit 
of  this  tube  in  order  to  provide  a  linear  operating  characteris- 
tic. The  plate  circuit  of  the  speech  amplifier  tube  contains 
a  reactor  x..  Due  to  the  audio-frequency  changes  in  grid  volt- 
age, amplified  variations  are  built  up  across  .\ .  and  are  trans- 
ferred to  the  grid  circuit  of  the  modulator  tube  thrcugh  the 
condenser  Cj.  The  grid  of  the  modulator  tube  is  bia.sed  l)y 
means  of  a  battery  B,,  and  is  also  provided  with  a  choke  x, 
to  prevent  the  input  to  the  grid  from  flowing  to  the  filament 
through  the  battery  instead  of  through  the  tube.  The  plate 
current  now  Mowing  into  the  modulator  tube  must  pass 
through  the  main  reactor  x,,  and  in  doing  .so  it  builds  up  an 
electromotive  force  around  this  reactor  of  the  same  wave 
form  as  that  originating  in  the  microphone  circuit.  Tin's 
potential  is  applied  du'ectly  to  the  plate  of  tbe  o.scillator  tube. 
Since  the  current  in  the  antenne  circuit  varies  almost  directly 
with  the  oscillator  plate  potential,  it  is  evident  that  tlii> 
antennae  output  will  be  modulated  in  accordance  with  the 
voice  vibrations  applied  to  the  microphone. 

The  radio  receiver  cabinet  is  built  with  seven  shielded 
compartments,  so  that  when  closed  the  various  circuits  are 
shielded  one  from  another.  A  total  of  eight  radiotrons  are 
used. 

Filament  supply  for  the  radiotrons  is  furnished  by  a  6-volt 
120-ampere-hour  storage  battery.  Three  22-volt  dry  batteries 
are  used  for  plate  potential.  The  antenn.T  circuit  is  tuned 
by  means  of  n.  variable  condenser  and  a  tapped  inductor.  Pro- 
vision is  made  for  accurate  variation  of  the  coupling  between 
the  antennEE  and  secondary  circuits,  all  tuning  in  the  lattci' 
being  accomplished  with  a  variable  condenser.  Three  filamen" 
rheostats  are  used  to  adjust  the  detector  and  amplifier  tubes 
and  a  wave-changing  switch  controls  the  range  of  the  radio- 
frequency  amplifiers.  One  position  of  this  swittdi  gives  a  wave- 
length range  of  from  2.50  to  .500  metres,  while  the  second  posi- 
tion gives  a  range  of  from  -500  to  1.000  metres.  Two  variable 
condensers  are  u.sed  for  tuning  the  primary  and  secondary 
portions  of  the  intermediate-frequency  circuit,  in  which  a 
variable  coupling  is  also  provided.  The  receiver  is  connected 
to  two  telephone  plugs,  whi('h  enable  the  audio-frequency 
amplifier  to  be  connected  or  dis<'onnected  when  required. 

The  log  of  the  tests  made  from  ship  to  .shore  indicates  that 
approximately  125  people  talked  over  the  system,  the  majority 
of  whom  had  never  used  a  radio  telephone  before,  but  no 
difficulty  was  experienced  in  carrying  on  conversation  ns 
ea.sily  as  over  a  land  'phone.  The  longest  land  line  conne. - 
tion  was  made  from  New  York  to  Wa.shington,  D.C.  On  ('■' 
occa.sion  Captain  Rind,  while  200  miles  at  sea,  eonver.sed  with 
Chairman  Tjasker,  of  the  Shipping  Board.  Mr.  Tjasker  u.seJ 
the  regular  desk  'phone  in  his  office.  .\n  idea  may  be  gained 
of  the  extreme  .sensitivity  of  the  receiving  equipment  on  the 
Amcrini  from  the  fact  that  two  amateur  stations  were  heard 
when  the  America  was  2.000  miles  out.  When  1.100  miles 
out  the  S.30  p.m.  concert  of  WCY  Schenectady  broadcasting 
station  was  received  very  loudly  and  clearly. 

A  considerable  amount  of  radio  traffic  is  handled  by  the 
operators  on  large  transatlantic  liners.  This  may  eventually 
require  simultaneous  telegraphy  and  telephony,  and  teste  are 
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now  being  made  on  the  America  witli  this  object  in  view.  It 
i.s,  therefore,  not  improbable  that  in  the  luture  a  passcntiiT 
may  be  tolephouiny  from  a  liner  wfiiK:  at  thi?  same  time  the 
radio  operator  will  be  transmitting  rarliogranis  with  the  teli'- 
grapli  equipment. 


ELECTRICITY    SUPPLY    FOR    THE    5.  E.  &  C.  R. 


Electkicitk  Commissioners'  Statcment. 
The  Electricity  Couimi.ssioner,s  have  i.ssued  a  statement  with 
respect  to  the  inquiry  they  held  on  May  3Uth,  J93'2,  in  con- 
nection with  the  applicatiouN  {<()  of  the  Managing  Committ<'e 
of  the  South-Ea.stt.'rn  &  Chatham  l!;iil\\ay.s  to  tlie  Electricity 
Counni.ssioners  for  their  consent  under  Section  II  of  the  Elec- 
tricity (Supply)  Act.  1919,  to  the  e.stal>hshment  of  a  generatmg 
station  at  Angerstein'a  Wharf,  Charlton,  to  contam  (50,000  k\V 
of  generating  plant,  and  (/))  of  the  West  Kent  "Electricity  Co.. 
Ltd..  for  the  consent  of  the  Commi.sKioners  to  ttie  establish- 
ment of  a  generating  .station  at  Belvedere,  in  the  TTrban  Dis- 
trict of  Erith,  to  contain  150,000  kW  of  plant.* 

During  the  course  of  the  inquiry  offers  to  supply  the  Rail- 
way Co.  were  made  by  the  West  Kent  Co.,  and  by  the  County 
of  liondon   Electric  Supply  Co. 

•An  important  factor  in  this  ca.se  is  the  fortbconiiug  group- 
ing into  one  railway  system  of  the  London  &  South-Western, 
the  London  Brighton  it  South  Coast,  and  the  South-Bastern 
and  Chatham  Railways.  The  L.  it  S.W.R.  Co.  is  supplied  from 
its  '2.5-cyele  generating  station  at  Wimbledon.  Thi>  T/.B.  and 
S.C.R.  Co.  purchases  its  '.K-cycle  energy  from  the  Ijondon 
Electric  Supply  Corporation's  .station  at  Deptford.  The  fm- 
ther  electrification  of  that  railway's  suburl)an  lines  will  entail 
a  supply  which  will  be  many  times  in  excess  of  that  now  given 
by  the  London  Electric  Supply  Corporation,  and  this  further 
supply  must  Ije  given  at  a  frequency  of  '25  cycU-s  for  the  reason 
that  the  equipment  of  the  company's  rolling  stock  is  designed 
for  that  frequency.  The  S.E.  &  C.R.  Co.  also  desires  a  ■25-cycle 
.supply,  but  as  its  railw'ay  electrification  will  be  on  the  direct- 
current  system,  a  supply  at  a  frequency  of  .00  cycles  is  also 
practicable. 

The  Railway  Co.'s  site  is  26  acre's  in  extent,  of  which  '20 
acres  are  to  be  appropriated  to  the  generating  station.  The 
application  is  to  construct  immediately  a  station  containn]^; 
00,000  kW  of  generating  plant  and  the  Railway  Co.  contendeil 
that  it  would  be  possible  to  extend  the  station  to  at  least 
1-50,000  kW  in  order  to  meet  the  further  electrification  of  the 
suburban  lines  of  the  S.E.  &  C.  Railways  and  of  the  L.B. 
and  S.C.  Railway. 

Only  outline  plans  of  the  station  were  subnn'tted.  and  the 
principal  technical  witness  on  behalf  of  the  Railway  Co. 
agreed  that  in  any  case  a  complete  modification  of  this  de- 
sign would  have  to  be  made.  The  Commissioners,  while  of 
opinion  that  the  site  is  suitable  for  a  60.000-kW  station,  have 
considerable  doubt  whether  a  station  of  an  ultimate  capacity 
of  1.50.000  kW  can  be  economically  constructed  on  this  site. 
The  Railway  Co.  expects  to  complete  the  first  .stage  of  the 
electrification  of  its  lines  by  .Tune  30th.  19'23.  and  has  made 
arrangements  with  the  Treasury  for  a  guaranteed  loafi  of  P,] 
millions,  5  millions  of  which  is  to  be  expende<l  on  the  elec- 
trification of  the  lines.  This  financial  assistance  is  dejiendent 
-upon  the  scheme  being  begun  forthwith.  From  June  :iOtli. 
1925,  the  interest  on  this  sum  and  contributions  towards  a 
sinking  fund  must  be  provided  for,  and  unless  the  Railway 
Co.  is  able  to  rely  upon  a  supply  of  electricity  by  that  datf. 
the  working 'of  the  new  system  will  be  delayed  and  the  in- 
creased revenue  anticipated  therefrom  will  not  be  forthcoming 
to  meet  the.se  charges  when  they  mature.  The  Railway  Co. 
if  it  purchases  electricity  from  an  outside  source,  will  there- 
fore require  to  be  protected  against  any  lo.ss  arising  from  a 
failure  to  give  the  supply  by  the  date  required.  Moreover. 
the  Trade  Facilities  ."^ct  .\dvisory  Committee  is  .similarly  in- 
terested from  a  financial  point  of  view. 

The  Commissioners  have  concluded  that  it  has  been  proved 
to  their  satisfaction  that  there  are  two  authorised  undertakers 
irilling  to  give  the  Railway  Co.  a  supply  of  electricity  ade- 
quate in  quantity  and  regularity  to  meet  the  present  and  pros- 
pective demands  of  the  Railway  Co.  at  a  eost  not  greater 
than  would  have  been  incurred  bv  the  Railway  Co.  in  supply- 
ing itself.  The  Commissioners,  however,  cannot  refuse  con- 
sent to  the  Railway  Co.  unless  it  has  been  also  proved  to  their 
satisfaction  that  the  authori-sed  undertakers  are,  or  will  be. 
in  a  position  to  give  such  a  supply.   ' 

{a)  The  West  Kent  Co.  has  prepared  detailed  plaii.s  for  its 
stationon  the  Belvedere  site,  and  is  authori.-jed  to  sup:^'v 
energy  to  the  Railway  Co  witliin  the  West  Kent  area.  In 
pursuance  of  the  Electricity  (Supply)  .\ct,  10'2'2.  energy  so 
supplied  to  the  Railway  Co.  may  be  used  liv  the  Railway  Co. 
for  haulage  or  traction  or  the  lighting  of  vehicles  on  any 
part  of  its  system.  The  West  Kent  Co.  has  hitherto  operated 
onlv  on  a  small  scale,  and  is  at  present  dependent  for  its 
bulk  supply  almost  wholly  upon  the  Soutli  Metropolitan  T.i"'-' 
and  Power  C<i.  Both  companies'  shares  are  held  largely  bv 
the  Metropolitan  Carriage,  Wagon  &  Finance  Co.,  f.td..  which 
pompany  is  prepared  to  find  the  neces.sary  capital  to  equip  the 
Belvedere  station  and  to  construct  the  necessary  transmission 
lines.     .\  director  of  the  West  Kent  Co.,  who  is  also  the  chair- 

•  Rr.Ec.  Rev.,  .Tune  9th,  19*22:  p  799.  and  Julv  14th,  19'2'2: 
p.  45. 


man  of  the  Metropolitan  Carriage,  W'agon  6:  Finance  Co., 
Ltd.,  stated  that  the  latter  company  would  not  be  a  partv  to 
an  agreement  to  guarantee  payment  of  damages  in  the  i-v.-nt 
of  the  West  Kent  CV).  failing  to  give  a  supply  by  the  required 
date,  though  he  considered  that  the  Metropoiitau  Carria;,.- 
Co.  would  have  to  advance  the  necessary  money  to  the  We~t 
Kent  Co.  should  the  latter  company  be  found  liable.  The 
We.st  Kent  Co.  intimated,  however,  that  it  would  not  pro- 
ceed with  the  erection  of  the  Belvedere  station  unless  it  se- 
cured the  contract  with  the  Railway  Co.  which  it  stipulated 
should  be  for  a  minimum  period  of  60  years. 

(b)  The  County  Co.  holds  the  consent  of  the  Commissioners 
for  the  construction  of  a  l(JO,000-kW  station  on  the  Barkiii;' 
site,  the  plans  have  been  aiiinrived  by  the  Commi.ssioners,  and 
it  is  proceeding  with  the  erection  of  the  station.  The  Counts 
Co.  is  prepared,  with  or  without  con.sent  for  any  extension  of 
the  .station,  to  give  a  supply  to  the  Railway  Co.,  and  con- 
templates a  contract  jieriod  of  '25  vears.  Matters  involving 
further  consent  and  arrangements  being  obtained  or  made  by 
the  County  Co.  before  a  sujiply  could  be  given  to  the  Railway 
Co.  are  :  — 

(1)  The  construction  of   a   cable   tunnel    (6  ft.  in  diameter) 
under  the   river  Thames,  and  the  Commissioners   havi- 
satisfied   them.selves   that   no   particular  obstacles  stand 
in  the  way  of  the  construction  of  this  tunnel  well  within 
the  period  of  completion  of  the  Barking  station  and  the 
electrification  of  the  Railway  Co.'s  lines  by  June  IWtli. 
1925.     The  County  Co.  could  also  supply  by  an  alter- 
native route  if  necessary. 
(i)  The  routes  of  the  transmission  lines  for  which  further 
consent  of  the  Commissioners  is  neces.sary.      I'nder  the 
Electric  Lighting  Order  Confirmation  (No.  7)  .\ct,   iOl'i, 
particulars   of   proiMsals   to   lay   interconnecting   mains 
between   the  Barking  station  and   the   areas  of   supply 
within   the   .Administrative  County  of  I>ondon   must   be 
furnished    to    the    London    County    Council,    which    is 
entitled  to  make  representations   to  the  Commis.sioners 
and   to  be  heard  thereon. 
(3)  The   extension   of  the  County   Co.'s  transmission  lines. 
(unless  further  powers  be  obtained),  beyond   the   point 
of  delivery  at  Lewisham  determined  by  the  Railway  Co. 
to  a  point  in  the  County  Co.'s  area  of  supply  in  Cani- 
berwell,    where   the  latter   company   would   be   entitled 
to   .supply  the    Railway    Co.      This    would    involve    the 
transmission  lines  being  doubled  back  to  l^ewisham  by 
the  Railway  Co.  at  the  cost  of  the  County  Co. 
Having  fully   considered  these  and   other  relevant   matters, 
the  Commissioners  are   satisfied   that  there   is  an   authorised 
undertaker  who  will  be  in  a  position  to  give  the  Railway  Co. 
a   supply  by  the  date  when  the  electrification  of  the  lines  is 
expected  to  be  complete,  riz.,  on  or  before  .lune  SOth.  1925. 

Factors   to  which    it    is   essential    that    the    Commissioners 
should  have  regard  in  the  pulilic  interest  are  as  follows  : — 
(fl)  The  evidence    given    by    experienced    railway    engineers 
to  the  Electric  Power  Supply  Conuiiitt^e  of  the  Board 
of  Trade  (1917-18)  as  to  the  advantages  of  cnmbiniii','  '' 
supplv  to  railwavs.  tramw.ivs.  and  other  clas.«es  of  con- 
sumers (Cd.  9062:. page  9).  ' 
(/))  The  general   attitude   of    the   railway   companies  repre- 
sented at  the  inquiry  into  the  London  and  Home  Coun- 
ties  Electricity   District    in    1921.    whi  b    was  that   if  a 
sufficient     supply    could     be     aft'orded     in     time    by     a 
.Joint   .Authority  or   other   authorised    undertaker    at  a 
cost  not  exceeding  that  at  which  the  railway  compan- 
ies could  themselves  generate  the  railways  would  avail- 
theniselves  of  it. 
The  L.B.  &  S.C.R.  Co..  one  of  the  future  group  to  which 
the    Railway    Co.    will    belong,     has     purchased     its     .supnly 
from  an   authorised   undertaker  for  many  years  past  and   tlie 
supply    "  had   been    perfectly   .satisfactory    from    an    ou,Jside 
source."    Moreover,  the  evidence  sliowed  that  there  would  lie 
a  snb.stantial  saving  in  capital  expenditure  from  the  adoption 
of  a  combined  source  of  supplv.    Tf  the  Rhilway  Co.  purchases 
its  supply  from  such  an  outside  source  it  will  be  relieved  from 
capital  outlay  to  the  extent  of  over  one  million  pounds. 

In  view  of  the  foregoing  circumstances  the  Commissioners 
have  concluded  that  if  would  be  no  disadvantage  to  the  Rail- 
way Co..  and  would  be  a  gain  to  the  public  interests  con- 
cerned, if  the  Railway  Co.  were  to  take  its  supply  from  an 
outside  source.  The  evidence  of  the  Railway  Co.  at  the  in- 
quir.\-  was  to  the  effect  that  it  was  prepared  to  consider  taking 
a  supply  from  an  outside  source,  subject  to  satisfactory  guar- 
antees as  to  cost,  reliability  of  supply,  and  time  of  delivery. 
The  Commissioners  are  strongly  of  the  view  that  the  Railway 
Co.  ought  to  enter  into  immediate  negotiations  with  the 
authorised  nndortakers  and  di.scuss  the  actual  terms  of  a  firm 
contract,  includintr  a  guarantee  to  indemnify  the  R.ailway  Co. 
in  the  event  of  the  authorised  undertaker  failing  to  give  the 
sunnly  bv  the  required   time. 

The  Commissioners  fully  reali.se  the  urgency  of  the  matter 
from  the  point  of  view  of  the  early  commeni'ement  of  f.\c 
electrification  scheme,  but  they  are  of  opinion  that,  havin-' 
regard  1 1  the  imnortant  interests  involved  the  parties  .should 
he  given  a  further  opportunity  of  conferring  tciiether  in 
order  to  arrange  a  mutually  acceptable  contract.  The  Com- 
missioners have,  therefore,  postponed  their  decision  to  enn'  '• 
this  to  l>e  done.  The  Commi.ssioners  are  of  opinion  that  ■'" 
the  negotiations  are  conducted  in  a  spirit  of  mutual  coodv  i'l 
the  terms  of  such  a  contract  can  be  adjusted  without  undue 
delav. 
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The  InductiL'U  Mutor  and  other  Alternating-Current  Motors. 
By  B.  A.  Behrexd.  Second  edition.  Pp.  xxiii+'27'3. 
l-ondon:    McGraw-Hill  Book    Co.    Price    'Ms.    net. 

This  is  the  best  example  of  the  diary  or  autobiographical 
style,  now  so  much  in  vogue,  that  we  have  met  with  in  a 
technical  book;  and  as  for  trumpet  blowing,  the  blasts  are  so 
loud  that  any  praise  from  a  rev-ewer  would  hardly  be  heard 
above  the  din.  Pight  at  the  outset  the  reader  soon  discovers 
that  the  author  has  something  of  a  grievance  in  the  matter 
of  priority  (reminding  one  of  the  present-day  controversies 
in  the  wireless  world).  Though  in  the  inordinately  long 
preface  a  short  sermon  is  preached  on  the  text  "  A  prophet 
is  not  without  honour,  save,  &c."  yet  the  admission  of 
the  author's  claims  entitles  a  writer  to  be  called  "  a  great 
savant  and  a  gentleman."  Then  follows  sound  advice  to 
the  young  reader  of  tht-  present  generation  ;  "  Let  him  not 
trouble  his  head  with  recognition";  but  despite  this,  Mr. 
Behrend  evidently  finds  that  it  is  more  blessed  to  give  advice 
than  to  receive  it,  for  no  sooner  do  we  come  to  the  in'tro- 
duction  than  we  are  at  it  again.  We  now  find  ourselves  in- 
veigled into  a  fierce  tussle  round  the  invention  of  the  circle 
iliagram  for  the  induction  motor.  Without  attempting  to 
prejudge  this  issue,  we  can  at  least  state  that  to  the  vulgar 
mind  the  name  indissolubly  associated  with  the  circle  dia- 
gram is  that  of  Heyland.  One  thing  also  we  might  say  re- 
garding the  author's  grievance  against  writers — it  is  not 
always  the  w-riter's  fault  that  due  recognition  is  not  given 
to  the  true  originator,  for  an  author—  especially  of  the  age 
of  Mr.  Behrend  when  he  first  wrot«  about  the  circle  dia- 
gram— often  finds  his  paper  edited  without  his  being  con- 
sulted on  the  matter.  And,  after  all,  if  we  do  not  always 
receive  recognition  according  to  our  merits,  many  of  us 
know  full  well  we  are  not  dealt  with  according  to  our  sins. 
In  addition  to  this,  personal  controversy  is  not  becoming 
in  a  textbook,  though  we  gladly  admit  that  in  this  case  the 
matter   is  both    interesting  and  readable. 

Coming  to  the  chapters,  a  good  deal  of  space  is  taken  up 
with  the  representation  of  loScSes,  &c..  in  the  circle  diagram, 
but  the  reader  is  not  told  that  most  of  this  is  of  aittld 
practical  use.  The  mode  of  treatment  is  not  always  easy  to 
follow. 

The  author's  theory  is  troublesome  in  places,  e.g.,  when 
he  writes,  rotor  current  =  e.m.f. /resistance,  making  no 
mention  at  all  of  inductance — on  which,  among  other  things, 
the  maximum  torque  depends.  .\lso  the  method  of  treating 
the  torque  is  antiquated,  the  conditions  governing  it  being 
treated  very  meagrely.  Again,  in  speaking  of  higher  har- 
monics in  the  field  the  reader  is  referred  to  the  well-known 
pointed  m.m.f.  curve  of  the  3-phase  motor,  and  the  author 
proceeds  to  consider  therefrom  a  two-phase  motor.  More- 
over, the  uninformed  reader  would  be  allowed  to  assume 
that  this  m.m.f.  curve  posses.ses  a  third  harmonic,  for  no 
analy.sis  of  this  curve  is  given,  and  no  explanation  is  offered 
how  a  third  harmonic  of  (lux  can  exist  in  a  .S-phase  motor. 

In  speaking  of  the  induction  generator,  the  author  objects 
to  Prof.  Pupin's  conception  of  a  "  negative  resistance," 
which  he  regards  as  making  a  coniplicated  subject  more 
complicated  by  mystery.  Instead  of  oifering  any  alternative 
explanations,  he  winds  up  with  :  "As  one  never  under- 
stands anything  which  one  has  not  thought  out  for  oneself, 
we  shall  leave  these  matters  to  the  reader."  This  reminds 
one  of  the  way  of  the  con.sulting  engineer,  who  when  faced 
with  .lome  awkward  point,  gets  out  of  the  di(Jiculty  by 
specifying  that  the  work  must  be  carried  out  "  in  an  ap- 
proved manner."  We  might  also  recommend  the  remark 
to    teachers    as    a    suitable    variant    of    "It    can    easily    be 

shown 

We  cannot  agree  with  the  author's  sweeping  assertions 
about  the  difficulty  of  properly  calculating  leakage,  &c. — the 
views  expres-sed  would  be  much  more  correct  in  the  first 
edition   in  1901  than  in  the  pre.sent  edition. 

This  brings  us  to  the  second  half  of  the  book  and  to  a 
change  of  subject,  namely,  alternating-current  commutator 
motors.  The  treatment  is  brief,  but  in  character  is  scarcely 
suitable  for  beginners.  In  Chapter  X  the  reader  is  told  that 
the  .series  polyphase  motor  was  first  described  bv  Wilson  in 
lags,  and  in  Chapter  XI  the  credit  for  both'  shunt  and  series 
mot^irs  of  this  type  is  given  to  Gorges  under  date  1891.  The 
chapters  on  methods  of  speed  control  and  of  raising  the 
power  factor  are  good  and  among  the  mo.st  useful  in  the 
book. 

The  remaining  chapters  are  devoted  to  the  various  tvpes 
of  single-phase  motors.  In  most  cases  the  description  is 
very  brief,  hut  we  very  readily  acknowledge  the  author'.s 
attempt  to  give  due  credit  to  the  several  inventors  for  their 
work. 

Siirnining  up  we  must  say  frniiklv  that  rending  the  bnok 
has  been  rather  n  disappointment.  Quite  apart  from  the 
personal  side  and  from  fhe  several  matters  with  which  we 
disagree  we  cannot  see  for  whom  the  book  is  intended.  As 
regards  theorv-.  there  seems  to  be  little  th.nt  has  not  alrcadv 
heen  said  m  the  same  way  years  ago,  whilst  design  and 
construction  are   scar'-elv   („uchcd   upon 

C.andidly  we  think  Mr.  Rehrend  has  not  done  himfielf 
justice  in  the   present  book.     Much   of  Mr    B.-hrend's  work 


has  had  our  strongest  admiration  ami  we  are  glad  to  thmk 
that  tills  has  not  been  lessened  by  the  fact  that  the  present 
book  d(x;s  not  .seem  to  be  equally  meritorious. 

Handbook  of  Commercial  Geography.       By  George  G.  Chis- 
Hoi,M,  M.A.,  B.Sc.   (Bdin.).— iSinth  edition.     (Pp.  8'24-H;i 
maps).     London  :    Longmans,    Ureen    A   Co.        Price   'Jos. 
net. 
If  economics  is  the   "  dismal  scicme,"   surely  geography^ is 
the  most  neglected.    Commercial   geography — the  "practical" 
side  of  the  subject — plays  a  most  ummiJortant  pari    in    the 
curricula  of  the  majority  of  modern  schools,  although,   with- 
out doubt,    to  a  commercial  nation   with     so    many   foreign 
ct)nuections  as  Great  Britain  the  science  is  one  of  more  than 
ordinary  importance. 

Mr.  Chisholm's  "  handbook,"  the  size  of  which  is  out  of 
proportion  to  its  description,  represents  an  enormous  amount 
of  labour.  Although  the  present  edition  is  the  ninth,  con- 
ditions have  so  changed  since  the  1911  edition  that  re- 
arrangements, revisions,  and  additions  have  virtually  made  it 
a  new  book. 

The  introductory  portion  of  the  work  takes  the  form  of  an 
essay  on  commerce  between  nations,  in  which  it  is  shown 
how  each  country  takes  advantage  of  its  natural  endow- 
ments. The  delicate  question  of  tariffs  is  introduced,  which 
leads  to  the  consideration  of  "key"  industries,  discovered  by 
the  war.  The  duties  of  consuls  are  touched  upon;  here  we 
think  the  trade  commissioner  services  of  Great  Britain  and 
the  United  States  might  have  received  special  mention  instead 
of  a  passing  glance.  In  the  .section '  dealing  with  economic 
statistics  the  author  emphasises  their  value  to  com- 
mercial geography  as  helping  to  distinguish  the  imiwrtant 
from  the  unimportant,  and  as  a  record  of  changes  indicating 
a  course  for  future  action.  A  warning  is  uttered  with  regard 
to  the  use  of  statistical  tables  of  trade ;  the  fact  that  values 
are  given  in  the  absence  of  quantities  (in  any  case  the  latter 
would  be  rather  unwieldy)  has  a  tendency  to  mislead  the 
reader,  and  the  use  of  index  numbers  is  imperative.  It  is, 
however,  acknowledged  that  even  these  can  never  be  com- 
pletely satisfactory  owing  to  the  lack  of  an  absolute  base. 

The  handbook  proper  commences  with  a  study  of  climatic 
and  physical  conditions  and  their  effects,  and  this  leads  up 
to  a  consideration  of  the  treatment  of  the  soil,  the  question 
of  labour  and  machinery,  &c.  Some  space  is  occupied  by  a 
review  of  the  means  of  exchanging  commodities — transport 
being  the  principal  consideration.  The  question  of  the  size 
of  truck  on  railways  is  discussed,  a  note  being  made  of  the 
SO-ton  coal  trucks  designed  for  use  on  an  American  line.  It 
is  stated,  with  truth,  that  legislation  has  considerably  re- 
tarded the  u.se  of  electricity  for  motive  power  in  this  country, 
but  the  author  also  considers  motor  vehicles  a  hindrance  tc 
the  development  of  light  railways  and  tramways.  Marine 
transport  is  dealt  with  principally  from  the  trade-route  point 
of  view,  and  methods  of  propulsion  are  not  considered  very 
fully.  Telephonic  and  telegraphic  communication  is  briefly 
mentioned.  Some  interesting  notes  appear  in  a  .section  upon 
instruments  of  exchange — currency,  bank  notes,  bills,  &e. 
.\\\  the  above  is  a  prelude  to  the  main  body  of  the  book, 
which  falls  into  two  main  parts :  that  embracing  com- 
modities, and  a  regional  geography. 

The  foiTner  part  is  a  concise  review  of  the  earth's  staple, 
products,  and  foodstuffs  occupy  the  most  important  place. 
These  are  arranged  according  to  climatic  zones.  Other  vege- 
table products  are  included  in  this  part,  and  rubber  ;!ud 
gutta  percha  receive  attention.  Following  a  chapter  on 
fisheries  is  a  long  treatise  upon  mineral  products,  in  which 
the  world's  coal  production  and  consumption  is  set  out  very 
clearly.  The  inferior  and  immature  classes  of  coal  are  also 
touched  upon.  Iron  and  steel  production  forms  the  subject  of 
several  pages,  in  which  reference  is  made  to  the  ever-increas- 
ing use  of  the  electric  furnace  in  this  connection.  The 
sources  of  petroleum  are  then  described.  Copper,  zinc,  and 
tin  are  dismissed  in  a  very  few  words,  along  with  the  les» 
used  metals,  and  aluminium  appears  in  a  list  of  "  minor 
minerals,"  although  it  is  given  almost  as  much  space  as 
copper.  The  last  portion  of  the  "  commodities  "  section 
covers  manufactured  articles,  including  paper,  leather,  glass, 
earthenware,  and  porcelain.  iTje  regional  section  opens  with 
a  chapter  upon  Europe,  particular  attention  being  paid  to 
Continental  trade  routes.  A  chapter  on  the  British  Isles 
follows.  In  this  the  distribution  of  various  industries  is 
shown,  means  of  communication  and  transport  are  described, 
and  the  commercial  advantages  and  disadvantages  pos.ses.se(l 
by  the  nation  are  discus.sed  at  some  length ;  a  number  of  useful 
statistics  are  included  in  this  part.  Other  Euroiiean 
countries  follow,  including  Russia  and  the  new  .states  formed 
upon  the  conclusion  of  the  war.  The  arrangement  by  con- 
tinents is  continued,  but  British  dominions  and  possessions 
are  giver  ,j'ore  .space  than  other  countries. 

.^lipendices  occupy  84  pages,  and  include  n  host  of  com- 
merrial  .statistics  for  four-year  periods  from  1871  to  191.^.  and 
a  list  of  alternative  geographical  names  (with  pronunciation). 
The  latter  is  certainly  of  value  when  such  a  familiar  name 
as  "  Lemherg  "  is  converted  to  Iavow.  An  index  of  40  patres 
forms  a  very  complete  guide  to  the  text.  WV  must  not  omit 
to  say  that  the  maps  provided  render  the  work  very  com- 
plete, although  most  of  them  are  designed  to  bring  ont  one 
main  feature  of  a  region,  i.e.,  railways,  coal  deposits,  il'c. 
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Practical  Electricity.  By  W.  E.  .'Vvhton,  F.K.S.,  and  T. 
Mather,  F.R.S.  Pp.  547;  300  illustrations.  Fourtli 
edition,  IQil.  London  :  Cassell  &  Co.,  Ltd.  Price  lus. 
net. 

Tbe  publication  of  a  fourth  edition  of  this  famous  text 
book  reminds  us  that  it  is  exactly  a  quarter  of  a  century, 
since  Prof.  Ayrton  wrote  his  preface  to  the  second  edition. 
It  would  indeed  be  difficult  to  estimate  the  effect  of  Prof. 
Ayrton's  life  and  teaching  upon  the  generation  of  electrical 
engineers  which  sat  at  his  feet  at  Finsbury  and  South  Ken- 
sington; still  more  difficult  to  gauge  the  value  of  his  writings 
to  the  much  wider  circle  of  students  among  whom  the  earlier 
editions  of  "  Practical  Electricty  "  gained  such  well-deserved 
popularity.  The  present  edition  has  enabled  Prof.  Mather, 
who  has  so  ably  continued  the  work  of  Ayrton,  to  bring  this 
standard  text-book  entirely  up-to-date. 

The  symbols  have  been  modified  in  accordance  with  the  list 
adopted  by  the  International  Elcctrotechnical  Commission,  the 
sections  on  Dry  Cells  have  been  re-written,  and  that  on  Stor- 
age Cells  amplified  to  include  the  Edi.son  battery.  The  short 
history  of  the  absolute  unit  of  resistance  and  of  the  electrical 
standards  of  the  Board  of  Trade,  which  in  Ayrton's  original 
work  occupied  a  bare  thirty  pages,  has  now  a  sixteen-page 
addendum,  bringing  the  account  of  the  absolute  mea.sure- 
ments  of  resistance  up  to  the  year  1914,  and  referring  in  de- 
tail to  the  recent  work  of  Mr.  F.  E.  Smith  and  Prof.  Mather 
on  Electi'o-Chemical  Equivalents  and  the  E.M.F.  of  Standard 
Cells. 

For  the  first-year  student  of  electrical  engineering  who  has 
good  facilities  for  doing  praictieal  work,  there  can  be  no 
doubt  that  this  book  is  the  very  best  possible  laboratory 
manual.  By  dealing  in  so  thorough  and  quantitative  a  manner 
with  the  fundamental  phenomena  of  electricity  and  magnet- 
ism the  way  is  adequately  prepared  for  the  later  work  on 
dynamo-electric  machinery,  and  all  the  multitude  of  present- 
day   industrial   applications  of  electrical    science. 

The  rising  generation  of  electrical  engineers  may  go  muth 
farther  and  fare  much  worse  than  by  adopting  the  text-book 
which,  in  its  less  attractive  and  nineteenth  century  form, 
served  as  the  groundwork  of  their  fathers'  knowledge  of 
practical  electricity. 

P.  H.  S.  K. 

The  Signal  Service  in  the  European  War  of  1914  to  1918 
(Prance).  By  R.  E.  Priestley,  M.C,  B.A.  (late  Major, 
R.E.).  Pp.  359;  23  plates.  Chatham  :  W.  &  J.  Mackay 
and  Co.,  Ltd. 
The  credit  for  the  successful  outcome  of  the  four  years' 
operations  in  France  has  been  claimed  by  every  arm  of  tbe 
service,  and  not  without  justice,  for  although  the  part 
cannot  be  greater  than  the  whole  the  lack  of  a  single  com- 
ponent may  render  a  body  or  organisation  totally  ineffective. 
It  may  truthfully  be  said  that  but  for  "  Signals  "  the  con- 
duct of  operations  on  such  a  scale  would  have  been  irq- 
possible ;  this  was  a  lesson  learned  very  early  in  the  war  when 
the  signal  service  was  considered  to  be  merely  a  mes?e!i5er 
staff,  acting  between  G.H.Q.  and  battalion  headquarters, 
It  was  then  thought  sufficient  if  communication  between 
units  was  maintained  by  regimental  signallers,  and  co-opera- 
tion between  artillery  and  infantry  was  effected  by  means 
of  arrangements,  made  by  the  former  arm.  Consequently, 
the  signal  service  operating  with  the  original  expeditionary 
force  was  represented  by  72  officers  and  2,200  men,  a  well- 
trained  and  eflncient  body  but  inadequate  to  the  needs  of 
the  situation.  Apart  from  this  there  was  no  unification  of 
command  in  the  signal  service,  each  separate  unit  acting 
virtually  on  its  own  initiative,  although  loyally  co-operating 
when  necessary  with  other  units.  The  principal  media  of 
communication"  at  this  time  were  the  telegraph  and  message 
carriers.  The  telephone,  although  highly  developed  in  the 
French  and  German  armies,  occupied  a  subordinate  position 
.n  our  service,  and  the  T)  Mk.I  and  D  Mk.IT  field  .sets 
possessed  many  disadvantages,  some  of  which,  however,  were 
eliminated  in  the  design  of  the  D  Mk.III.  The  advantages 
of  the  magneto  telephone  failed  to  combat  certain  pre- 
judices in  spite  of  useful  experience  gained  by  the  operation 
of  the  Fi-ench  civil  system  in  occupied  areas.  The  enor- 
mous growth  of  the  message  traflic  between  G.H.Q.  and 
subordinate  commands,  however,  rendered  more  speedy  and 
et5ficient  methods  imperative  and  the  magneto  telenlione 
appeared,  and  with  it  sprang  up  hundreds  of  new  lines. 
This  brought  confusion  in  its  wake  until  the  introduction 
of  the  switchboard  and  the  metallic  circuit.  Tlie  question 
of  maintenance  then  became  acute,  for  ajiart  from  the  des- 
truction of  lines  bv  sheU-f:re,  the  spirit  of  acquisition  was 
rampant  among  the  troops:  this  led  to  tlie  burying  of  lines, 
and  the  fact  that  no  depth  less  than  C,  ft.  was  .safe  made 
the  task  extremely  onerous,  and  rendered  tlie  systi?m  rigid. 
The  alternatives  often  employed  were  the  use  of  armoured 
cables  and  the  "grid"  system  of  intercoiuiection.^  Turning 
to  organisation,  the  author  shows  that  it  was  not  until 
1910  that  proper  co-ordination  was  affected  by  the  appoint- 
ment of  Deputy-Directors  of  Signals  at  Anny  H.Q.  and 
officers  directlv "  responsible  to  them  in  each  division.  It 
was  about  this  time  nliio  that  the  Artillery  communications 
were  taken  over  by  "  Signals  "—this  being  gradually  hroui.'bt 
about    bv    co-operation    between    iudividual    officers    of    the 


two  arms.  From  this  time  forward  the  history  ol  ihe  bignal 
Service  takes  the  form  of  continual  refinements  and  im- 
provements culminating  in  tbe  highly-efficient  organisation 
existing  at  the  close  of  tbe  war. 

Apart  from  telegraphy  and  telephony,  the  author  has  a 
great  deal  to  say  of  other  signalling  methods.  The  heroism 
of  the  motor-cycle  dispatch  riders  is  given  well-earned  com- 
mendation. These  men  worked  under  tbe  worst  possible 
conditions,  always  exposed  to  danger,  and  their  casualty 
list  was  unfortunately  a  heavy  one.  The  development  of  the 
carrier-pigeon  service  receives  mention ;  the  part  played  by 
those  birds  is  not  generally  realised.  Wireless  telegraphy 
made  sporadic  appearances  but  did  not  meet  with  general 
approval,  as  it  lacked  the  esse.ntial  of  secrecy,  which  the 
best-contrived  codes  could  not  ensure.  Unreliability  of  ap- 
paratus was  another  factor  working  against  its  adoption  in 
the  earlier  days  of  the  war.  I'he  "  loop  "  wireless  sets, 
however,  had  a  limited  u.se.  These  were  light  and  compact, 
had  short  aerials,  and  employed  short  wave  lengths  (65  and 
80  m.);  they  were  of  considerable  value  in  trench  signalling 
having  a  range  of  from  two  to  three  thousand  yards.  Con- 
tinuous wave  wireless  telegraphy  was  al.si)  developed  to  some 
extent  for  artillery  work.  The  use  of  the  "  Fullerphone  " 
and  its  variations  is  dealt  with  at  some  length. 

The  author  describes  all  these,  and  sub.s<'quent  develop- 
ments with  a  wealth  of  detail  which  indicates  an  intimate 
acquaintance  with  the  subject.  By  means  of  the  plates  it 
is  possible  to  trace  the  gi'adual  growtli  of  the  signal  system 
in  various  areas  occupied  by  our  troops;  the  appendixes  give 
particulars  of  personnel,  &c..  of  signal  formations. 

In  conclusion,  it  may  be  said  that  the  volume  is  a  record 
of  hard  work,  carried  out  in  the  face  of  many  difficulties-. 
The  failure  of  the  author  to  mention  names  in  his  history 
may  detract  from  its  interest  to  members  of  "  Signals," 
but  it  has  to  be  reali.sed  that  where  all  concerned  were 
worthy  of  special  mention  the  selecticin  of  a  few  names 
would  be  invidious. 


THE  TRADE  UNION  CLAUSE  IN  CONTRACTS. 


Mr.  A.  Carson  Roberts,  District  Auditor,  has  given  in 
writing  his  reasons  for  surcharging  fifteen  members  of  the 
Southwark  Borough  Council  belonging  to  the  Rating  Com- 
mittee in  connection  with  a  contract  for  printing  rate  books. 
Amongst  the  firins  tendering  one  eliminated  a  declaration  to 

the    following   effect  ;     "  hereby    agrees    that firm 

employs  trade-union  labour  in  all  its  departments  and  pays 
the  rate  of  wages  and  observes  the  hours  and  conditions  of 
labour  recognised  or  agreed  upon  between  the  trade  unions 
and  associations  of  employers  and  in  practice  obtained  in  the 

London    district,   and do  hereby   undertake  in    carrymg 

out   my  contract   between and    the  Council    to  pay   tbe 

rate  of  wages  and  observe  the  hours  and  conditions  of  labour 
recognised  or  agreed  upon  between  the  trade  unions  and 
associations  of  employers  and  in  practice  obtained  in  the 
London  district;  or  in  the  absence  of  such  recognised  wages 
and  conditions  not  less  than  the  standard  rate  of  wages  paid 
and  hours  observed  and  agreed  upon  between  employers  and 
workpeople  in  the  district  where  the  work  is  being  carried 
out,  or  in  the  absence  of  any  .such  agreement,  the  rate  of 
wages  and  hours  of  labour  which  are  acceptable  to  the  trade 

unions  of   the   trades  concerned,   and   that agree     to    a 

condition  being  inserted  in  the  contract  to  carry  out  this 
undertaking." 

On  a  tenderer  striking  out  this  declaration  and  sending  in 
an  altered  tender  form,  the  Rating  Conmiittee  refused  to 
consider  it,  and  accepted  one  from  another  firm  involving  an 
extra  expenditure  of   ;£'293  19s.  fid.   in   six  months, 

Mr.  Car.son  Roberts,  in  his  written  judgment,  said  that  in 
1913  a  complaint  was  made  to  the  Council  by  a  trade-union, 
officer  that  the  Council's  fair  wage  clause  was  not  being  duly 
observed  by  this  firm,  who  had  held  printing  contracts  with 
the  Council  since  1900.  aiul  a  sub-committee,  who  investi- 
gated the  allegations,  reported  that  tbe  firm  did  not  pay 
trade-union  rates  throughout  their  establishment,  but  that 
they  invariably  did  .•;o  in  connection  with  the  Council's  work. 
The  Town  Clerk  was  then  instructed  to  reimrt  as  to  amend- 
ing the  existing  clauses  relating  to  the  observance  of  trade- 
union  conditions,  with  a  view  to  amending  them  so  that 
they  would  apply  to  each  contractor,  and  he  reported  to  the 
effect  that  such  a  condition  could  not  be   imposed  in  law. 

In  1920  tbe  matter  was  again  taken  up,  when  the  Council 
adopted  the  declaration  given  above  as  a  by-law  to  be 
imposed  upon  all  tenderers.  It  was  contended  by  those 
adopting  this  declaration  that  the  employment  of  some  trade- 
union  labour  in  each  department  would  satisfy  the  comiition 
which  the  words  "employs  trade-union  labour  in  all  its 
departments  "  imported,  and  he  (Mr.  Carson  Robert.s)  was 
of  opinion  that  this  was  the  true  interpretation  of  the  words 
used.  The  tenderer  in  this  case  wrote  to  the  committee 
pointing  out  that  whilst  he  agreed  to  pay  the  trade-union  rate 
of  wages  and  observe  the  hours  and  conditions  of  labour  agreed 
upon  between  trade  tinions  and  the  employers'  associations, 
he  had  a  few  employes,  some  of  whom  had  work<Hl  for  the 
firm  for  thirty  to  forty  years,  who  did  not  belong  to  a  trade 
union,  and  whilst  he  continued  to  puy   them    the    standard 
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wages,  he  could  not  couscientiously  compel  them  to  join  any 
trade  union. 

It  appeared,  however,  that  the  committee  did  not  report 
to  the  Council  the  financial  advantages  of  the  tender  in  ques- 
tion. In  view  of  the  documents  which  were  before  them  at 
the  time  it  could  not  correctly  be  contended  that  they  found 
this  firm  unwilling  to  comply  with  the  conditions  which  the 
C!ouncil  had  imposed  or  sought  to  impose  by  their  declaration. 
If  they  were  of  opinion  that  these  conditions  did  not  require 
the  exclusive  employment  of  trade-union  labour  they  could 
and  should  have  removed  the  difficulty  which,  according  to 
their  minute,  caused  them  to  reject  this  tender,  and  if,  on 
the  other  hand,  they  were  of  opinion  that  these  conditions 
did  ret^uire  such  exclusive  employment,  it  was  not  incumbent 
upon  them   to  observe  such  a  condition. 

Their  rejection  of  this  tender,  added  the  District  Auditor. 
was,  in  the  circumstances  of  the  case,  an  imposition  by 
them  of  the  exclusive  employment  of  trade-union  labour  as 
a,  condition  precedent  to  the  consideration  of  the  tender,  and 
in  imposing  such  a  condition  upon  the  tenderers  to  employ 
trade-unionists  exclusively  they  were  guided  by  considera- 
tions prejudicial  to  the  ratepayers,  which  should  not  have 
weighed  with  them  in  discharging  the  duty  entrusted  to 
them  by  the  Council,  and  in  so  doing  they  were  imposmt; 
s  condition  which  operated  unreasonably  in  restraint  of 
trade  or  of  competition.  As  was  shown  by  their  minute  on 
the  subject  and  by  the  action  which  was  taken  on  their 
behalf,  there  was  no  reason  which  would  have  caused  them 
to  reject  this  tender  apart  from  the  unwillingness  to  make 
a  declaration  which,  as  was  shown  by  the  letters,  the  ten- 
derer understood  to  be  to  the  effect  that  he  employed  trade 
unionists  exclusively. 

Mr.  Carson  Roberts  concluded  by  stating  that  the  Borough 
Council,  as  a  corporate  body,  would  have  a  locus  standi,  and 
the  right  to  take  the  case  either  to  a  Court  of  Law  or  to  the 
Ministrv  of  Health. 


NEW     PATENTS     APPLIED     FOR, 

(NOT  YET  PUBLilSUBD.) 
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sly  for  this  journal  by  Messrs.   Sbftoh-joh££,   O'frflu.   and 
rler«l  Patent  Agents,  285,  High  Holborn,   London,   W.C.  1. 


and    H.   J. 

23,106.  ' 

22,U3.  ' 

23,  U8.  • 

22,132.  ■ 

22,136.  ' 

22,148.  ' 

22,150.  • 

22,155.  ' 
22,161. 


22,019.    "  System  o[  exploding  air   bombs,  &c.,  by  wireltrss  waves."    C.  R. 
Jarman.     August  14th. 
22,024.    "  iilectric  transmission  systems."    A.  M.  Taylor.    August  14th. 
^,055.    "  Electrically-operated    route    indicators,    signs,    &c."    E.    Lancaster 
and    F.    R.    Smith.     August   14th. 

22,073.     "  Electric    relay."     Hasler  Akt.    Ges.    vorm  Telegraphcn-Werk   statte 
von  G.   Hasler.     .August  14th.     (Switzerland,  August  24th,  1921.) 
22,080.     "  Dynamo-electric     machines."     W.    B.    Sayers.     August    14th. 
±2,089.     "  Carrier-wave     receiving    systems."        Western    Electric     Co.,     Ltd. 
August   14th.     (United  States,  August  24th,   1921.) 

22,094.     "  Electric    battery."    J.    Crossfield    Si    Sons,    Ltd.,    T.    P.    Hilditch, 
W'heaton.     August    14lh. 

Telephones."     N.    W.    McLachlan.     .August    14th. 
Head  lamps  for  automobiles,   &c."    A.  S.    Ward.    .August   14th. 
Timers."    E.  C.   R.   Marks  (Leich   Electric  Co.).    August  14th. 
Lamps,  for   motor   vehicles,    &c."     A.    E.    Bullock.     August    15th. 
Masts    for    wireless   aerials,    &c."     H.    Longton.     .August    15th. 
Variable  electrical    resistances."    A.    E.    Taylor.     .August    15th. 
Induction     motors."    T.     F.     Wall.     August    15th. 
Receivers    for   telephony,   &c."     M.   J.    Mason.     August    15th. 
Electric   control   switches    and  current-regulating    means    for   motor 
surters,   &c."     Brook,  Hirst  &   Co.,    Ltd.,    and  J.    A.   Hit 
22.162.     "  Switchgear   for    electric   motors."     Brook,    Hii 
J.   A.   Hirst.     August  15lh. 

22,200.    "  Protective     systems     for     polyphase     alternating-current  circuits." 
N.    G.    Langrish  and    Metropolitan-Vickers  Electrical  Co.,    Ltd.    August    15lh. 
223)1.    "  Electric    wave   transmission   systems."    F.   W.   Le   Tall   (Westing- 
house    Electric  &    Manufacturing  Co.).    August    15th. 

22,:i20.     "  Establishing    high-voltage   electric    circuits."    C.    Dachary    and    L. 
Viquier.     August   15th.     (France,   January    28th.) 

^,245.  "  Electric  light  reflector  for  street  name  plates."  E.  G.  Casey. 
August  ISth. 
£2,251.  "  Valve  wireless  broadcast  receiver."  D.  S.  F.  Adams.  -August  16th. 
22,264.  "  Electric  insulation."  F.  Hornby.  August  16th. 
^,265.  "  inductance  coils  for  wireless  apparatus."  F.  Hornby.  August  16th. 
22,275.  "  Device  for  altering  position  of  electric  lamp,  &c.,  suspended  from 
cable,    &c."    A.   T.    Simpson.     August    16th. 

22,279.    "System   of  securing    proper   earth 'connections    on    electrical    ma- 
chinery."   F.    W.   Rowley  and  A.    W.    Williams.    August  16th. 

22,309.     "  Electric  switches."    J.   B.    Hansell   and    Metropolitan-Vickers    Elec- 
trical Co.,    Ltd.    August  16th. 
ffi,314.     "  Telephone    receivers."    T.    L.    Jones.     August    16lh. 
22,317.     "  Alternating   electric   current   systems    for   motor    vehicles."       J.    B. 
Bianco.     .August   16th 

22.321.  "  Comiol    svstems    for    electric     arc      welding    apparatus."     British 
Thomson-Houston    Co.,    Ltd.    (General    Electric    Co.).    August    16th. 

22.322.  "  Electro-niagnelic    devices  "    Western    Electric    Co.,    Ltd.    (Western 
Electric  Co.,   Inc.).     August   16th.     (United  States,   August   16th,   1921.) 

22.323.  "  Telegraph  systems."  Western  Electric  Co.,  Ltd.  August  16th. 
22,^4.  "  Electric  lamp-holders  and  switches."  H.  Garde.  August  16th. 
22,326.    •'  Sparking  plugs."    F.  A.  Coulson.    August  16th. 

22.328.  "  Elcctricallv-operated    driving    and    reversing     mechanism."     L.     H. 
Baleman   and   Sir  J.    .McKechnic  and  Vickers,  Ltd.     August  16th. 

22.329.  "  Electrical    transmission    devices.''        Cibles    Automaliques    Michoud 
Soc.    Anon.    August    ICih.    (Switzerland.   September   7th,  1921.) 

22,33.;.    "High-tension    transformers."    F.    Dcssauer  and    Veifa-Werko  AkI. 
Ges.     August    16th. 

22,337.     "  Railway     signalling    systems."     Automatic 
luring    Co.,    Ltd..    and   A.    E.  Hudd.    August  16lh. 

22,368.    "  Rotating    field    magnet    tor    high-speed    electrical 
Grubcr.     August   l"lh. 

22.416.     "Electric   switches 

22.419.     "  Strain    insulators 
Electric   Co.).     August    17tii. 

22,430.     "  Electric    lighting,    &c.,    installations    on     railway, 
A.   H.  Darker  and  J.   Stone  &  Co.,   Ltd.    August  17th. 

22.442.    "  Automatic,   &c,.   telephone    svstems."    B.    B.    Johi 
Automatic  Telephone  Co..   Ltd.    Aut;usl  17th. 

22,456.     "  Manufacture  of  ckctric-incandcsccnt  lamps."     M. 
N.    F.    Praw.     August    17th. 

22.4fi8      "  High-tension    .■t.rir;.-    1, rv    bot.-s."     F.    C.    Har 
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iS.irS.     "  Electrical    svstem    of 
Ruben.     August  18th. 

22.481.     "  Electric    lighting   and    st.irting 
Bosch  Akt.   Ges.    .August   18th.    (Germany 

•^,500.    •'  Electrically-controlled     valve     i 
gines."    O.  Simmen.     August   18th.     (G«rr 

22,523.     "  Process   for  capacitative  compe 
von    Wysiecki.    August   18ih. 

22.525.  "  Electric    governor     for    prime 
M.    L.  Kahn   and    A.   H.    Railing.     .August 

22.526.  "  Electric    governor    for   prime 
Railing.    August    18th. 

22.531.  "Telephone     transmitters."     A. 

22.532.  "  Electric   cooking  or    heating   d 
18th. 

22.539.     "  Telephone    mouthpieces."     .A. 
August  18th. 

1^,555.     "  Power      transmission      systems 
Co..  Ltd.   (Westinghouse   Electric   and   Mai 

22.558.     "  Power   transmission    svstems." 
factoring    Co.     August    18th. 


Iway    signalling."        W.     Mears     and    T. 
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cles. 
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R.     G.    Jakeman 

M.    L.    Kahn    and    .A.     H. 

C.     Ingle.    August    18th. 
jvices."    C,  C.    Armstrong.     August 

L.    Mackay    and    P.    S.    O'Donnell. 

*'      Metropolitan-Vickers      Electrical 
lufacturing  Co.).     .August    18th. 
Westinghouse   Electric    and    M.'inu- 
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prinud  and  abtf-idged,  and 


those   under    which    the  specifications  will   b« 
II  subsequent  proceedings   will   be  taken. 


xsax. 

3.932.  "  Electric  arc  welding."  A.  E.  White  (International  Welding  Engi- 
neering    Corporation).     February     2nd.     1921.     (183,876.) 

4.381.  "  Wireless  signalling  systems  and  apparatus  therefor."  British 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  February  7th,  1921 
(183,879.) 

6.483.  "  W'ater-tight  electric  light  fittings."  J.  Scott,  Ltd.,  and  J.  Scott 
February   26th.    1921.     (183,884.)  , 

9,385.  "  Regenerative  control  5>stems  for  electric  motors."  J.  E.  .A. 
Michel.     March  29th,  1921.     (183,894.) 

9,752.  "  Thermionic  vaUes  and  like  electric  discharge  apparatus."  Mullard 
Radio  Valve  Co.,   Ltd.,   and   S.    R.    Mullard.     .April   1st,    1921.     (183,696.) 

12,118.  "  Portable  lamps."  A.  J.  H.  Haddan  (Greist  Manufacturing  Co.). 
April   27th,    1921.     (183,907.) 

- "ectors."    F.  Norke.    .April   28th,    1921. 


12,211.  "  Electric  light  shade  c 
(183,909.) 

12,224.  "  Time-controlled  elect 
April  28th,  1921.     (183,911.) 

12,227.  "  Protective  devices  for 
Langrish  and  Metropolitan-Vicke 
(183,912.) 

'  Electric  swit 


ally-operated      signal."      J.       H.      Combs. 


t  with  polyphase  electric  currents."     N.   0. 
Electrical     Co.,     Ltd.     April    28th.    1921. 


:hes."    Metallurgique   Electriquc.    October  29th,  IKt 
Electrical    fitting   connections."    J.    .A.    McKay.    April    29th.   19J1 


mstallations 


April   29th.    W2 
F.   L.   Newhou- 


Ltd.  Ju 
15,520. 

Ltd.  (Ge 
16.588. 


August   18th. 


12.270. 
(170.820.) 

12,364. 
(183,919.) 

12,379.  "  Electric  lighting,  heating,  and  ventilating 
railway  and  other  vehicles,  and  secondary  batteries  for 
therewith."  J.  Stone  i;  Co.,  Ltd.,  and  A.  H.  Darker. 
(183.920.) 

12.656.     "  Electrical   boiling   rings."     Electric    Fires.    Ltd.. 
and   C.    H.    Smith.     May   3rd,    1921.     (183,934.) 

12,776.  "  Telephone  exchange  systems."  Western  Electric  Co.,  Ltd.,  an 
L.    Polinkowsky.     May  4th,  1921.     (183,939.) 

12.791.  "  Apparatus  for  separating  iron  and  other  magnetically  perme.ii' 
metals  from   flour,   grain,   and   the   like."     F.   King.     May   4th,    1921.     (I83.;i-Ki 

13,245.  "  Windings  of  alternating-current  machinery."  British  Thomsir 
Houston  Co.,  Ltd..  H.  VV.  Taylor,  and  F.  H.  Clough.  May  10th,  1921.  (Adl 
tion  to  164,046.)     (183.947.) 

13,279.  "  Cut-out  devices  for  magneto-electric  machines."  R.  B.  Nor! 
and    A.    Massey-Allen.     May    10th,    1921.     (183,948.) 

13,487.  "  .Apparatus  for  protecting  electric  supply  circuits  comprising  a-^r 
lines."     Akt.    Ges.     Brown,    Boveri    et    Cie.     May    15th,    1920.     (163,308.) 

13,516.  "  .Attachment  (or  use  in  connection  with  electric  lamps,  lanv 
holders,    and    lamp   shades."     F.    W.    Salway.     May    12lh,    1921.     (18J,954.) 

13,619.  "  Cooling  arrangement  for  dynamo-electric  machines."  Metr 
politan-Vickers     Electrical    Co.,    Ltd.     May    17th,     1921.     (163,315.) 

14,066.  "Protective  devices  for  electric  circuits."  Metropolitan-Vick- r 
Electrical   Co.,   Ltd.    June  9th,   1920.     (164,728.) 

14,194.  "  Miners*  electric  hand-lamps."  A.  H.  Railing  and  A.  E.  Angel  ' 
May  21st,   1921.     (183,959.) 

14,555.  "  Electrical  transmission  over  long  distances."  A.  M.  Tavlcr 
May   25lh,    1921.     (183,964.) 

14,672.     "  Electric    switches."     F. 

15,430.     "  Electric    switch   operatii 
Co.,     Ltd.    (General    Electric    Co.). 

15,460.     "Telephone     svstems." 
30th,   1920.     (165,782.) 
"  Electric    measuring    instruments."     British    Thomson-Houston    Co., 
!ral    Electric    Co.).     June    4th,    1921.     (183,980.) 

*  Electro-magnetic  wavs-signalling  systems."    J.   O.   Mauborgne   an^ 
G.    Hill.    June    16th.    1920.     (165,038.) 

16,782.  "  Electric  relays."  Siemens  Bros.  &  Co.,  Ltd., 
reira,    and    J.   Boot.     June   8th,   1921.     (183,990.) 

17.813.  "  Gas  impervious  materials."  British  Thomsor 
(General   Electric  Co.).     June  30th.   1921.     (184,012.) 

17,997.  "  Manjfacture  of  electric  cables."  J.  Urmston  &  Callcnder's  Cable 
and    Construction    Co.,    Ltd.     July    2nd,    1921.     (184,016.) 

18,216.  "  Electric  reactors."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric    Co.).     July    5th.    1921.     (184.019.) 

18.467.  "  Apparatus  for  suppressing 
Igranic  Electric  Co.,  Ltd.  (Cutler-Ha 
1921.     (184.026.) 

18,6.51.     "  Railway  signalling."     F.    Clarke.     July    9lh.    1921.     (184.0.10.) 

19.353.  "  Devices  for  raising  and  lowering  trolleys 
traction  with  overhead  conductors."  R.  Brooks.  A.  Pr 
tan-Vickers    Electrical    Co..    Ltd.    July    18th.    1921.     (184.038.) 

19.3.59.  "  Means  for  securing  windings  in  electrical  transformers."  Brush 
Etectrical  Engineering  Co.,  Ltd..  and  P.  W.  Scholefield.  July  18lh.  1921. 
(184,039.) 

19.814.  "  Supports  for  electric  resistances."  Credenda  Conduits  Co..  Ltd., 
and   F.   F.    D.   Davidson.     July  23rd.    1921.     (184,046.) 

24,564.  "  Governor  for  controlling  an  electric  motor  or  other  prime  mover 
for  np<'rafinc  a  pump  to  suoplv  and  maintain  pressure  in  a  hydraulic  svstem." 
J.  Stone  &  Co.,  Ltd.,  and  W.  P.  Watkins.    September  15th,  1921.     (184.083.) 

25..">97.  "  Porcelain."  British  Thomson-Houston  Co.,  Ltd.  (General  Elec- 
tric  Co.,    Ltd.).     September   27th,    1921.     (184,090.) 

27,337.  "  Key  contacts  for  electrically-operated  organs  and  the  like."  J.  H. 
Compton   and    F.   A.    Musgravc.     October   14th.  1921.     (184.098.^ 

27,788.  "  Telephone  svstems."  J.  E.  Pollak  (Siemens  &  Halske  Akt.  Ges.). 
October  19lh,    1921.     (184,100.) 

31,936.  "  Overload  switches  for  the  protection  of  motors  which  are  started 
by  mc.in';  of  a  starling  resistance."  F.  Krupp  Akt.  Ges.  December  30th, 
1920.     (173,487.) 

34,138.  "  Mercury-vapour  ejector  air  pumps."  .Akt.  Ges.  Brown,  Boveri  et 
Cie.     December   31s(,    1920.     (Addition    to    165,400.)    (173,500.) 

isae. 

13,771.  "Train-control  systems  and  apparatus  (or  use  therewith."  .Auto- 
matic Telephone  Manufacturing  Co.,  Ltd..  A.  E.  Hudd,  and  A.  F.  Bound 
April  2eth,  1921.     (Divided   application  on   182,259.)     (184,130.) 


Lorand.     May    26th.    1921.     (183,968.) 
ig    mechanism."     British    Thomson-Hr  .ston 

June    3rd,    1921.     (183,978.) 
.Automatic    Telephone      Manufacturing    Co.. 
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The  rain  of  complaints  respecting  the  increase  in  gas 
bills  since  the  new  system  was  introduced  of  charging 
the  consumer  upon  the  basis  of  the  heat  units 
"declared"  by  the  Gas  Company  to  be  contained  in 
the  gas  supplied,  has  now  assumed  the  character  of  a 
veritable  cloudburst.  It  is  a  reasonable  inference  that 
some  legitimate  grounds  must  exist  for  such  well-nigh 
universal  dissatisfaction.  It  cannot  be  adequately  ac- 
counted for  by  the  suggestion  of  the  secretary  of  the 
Gas  Light  &  Coke  Co.  that  owing  to  special  circum- 
stances the  June  quarter  meter  readings  this  year  cover 
a  period  of  100  days  and  the  March  quarter  80  days  in 
many  cases,  because  many  consumers  report  the  doubling 
and  even  trebling  of  the  June  quarter's  bill  this  year 
compared  with  the  same  quarter  of  1921.  The  gas  com- 
panies have  attempted  various  other  explanations,  and 
for  some  days  past  a  sort  of  apologia,  or  manifesto, 
entitled  "  Truth  about  Therms,"  has  been  published  in 
the  leading  newspapers  by  the  South  Metropolitan  Gas 
Company. 

Attention  is  drawn  therein  to  the  fact  that  originally 
gas  was  used  solely  as  an  illuminant ;  that  with  the 
introduction  of  the  incandescent  burner,  the  luminosity 
of  the  flame  became  less  important  than  its  heating 
power ;  that,  as  a  consequence,  it  is  more  logical  to  base 
the  charge  for  a  supply  of  gas  upon  its  heating  value; 
and  that  since  September,  1920,  gas  has  been  charged 
for  at  so  much  per  therm  (100,000  B.th.u.)  and 
not  at  so  much  per  1,000  cubic  feet.  It  is  pointed  out 
that  owing  to  the  many  possible  sources  of  variation  in 
the  heating  value  of  a  gas,  a  "  declaration  of  quality  " 
has  been  made  by  gas  companies,  and  that  in  London 
the  declared  values  are  :  — 

South  Metropolitan   Gas  Company     560  B.th.u. 
Gas  Light  &  Coke  Company         ...     500 
Commercial  Gas  Company  ...     175       ,, 

The  manifesto  then  goes  on  to  say:  "  If  a  similar 
volume  of  gas  were  taken  from  the  mains  of  each  com- 
pany mentioned,  in  one  case  it  would  raise,  say  to  boil- 
ing point,  560  gallons  of  water;  in  another,  600;  and 
in  the  third,  475.  This  shows  how  unreliable  it  is  to 
speak  only  in  terms  of  cubic  feet." 

The  arithmetic  in  the  above  statement  is  quite  correct, 
but  no  reference  is  made  to  the  influence  exerted  by  the 
degree  to  which  complete  combustion  of  the  gas  is 
approached,  upon  the  volume  of  gas  registered  by  the 
meter  in  effecting  the  rise  in  temperature  of  these  quan- 
tities of  water  respectively.  This  is  not  a  mere 
academic  point.    It  is  of  the  essence  of  the  whole  matter. 

All  modern  appliances  for  heating,  cooking,  or  light- 
ing by  gas  burn  a  mixture  of  air  and  gas.  The  air 
supply  to  the  burners  is,  in  general,  fixed.  The  com- 
plete combustion  of  the  gas  {i.e.,  the  eflective  use  of  the 
declared  heating  value)  can  therefore  only  be  attained  if 
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the  gas  be  of  a  certain  presupposed  quality  and  sup- 
plied to  the  burner  at  a  certain  presupposed  pressure. 
Those  who  use  the  incandescent  gas  burner  for  lighting 
will  readily  appreciate  the  delicacy  of  the  adjustment  of 
the  proportions  of  air  and  gas  for  eiBcient  luminosity 
(i.e.,  efficient  heating  efiect).  The  same  thing  applies 
to  the  burners  of  the  gas  heater  and  gas  cooker,  but, 
whereas  the  eye  can  easily  detect  a  faulty  mixture  of  air 
and  gas  in  the  incandescent  burner,  it  is  impracticable 
readily  to  discern  a  disproportion  of  air  and  gas  in 
the  burners  of  the  heater  or  cooker,  and  in  proportion 
as  the  combustion  of  the  gas  becomes  incomplete,  so  will 
the  number  of  heat  units  liberated  per  cubic  foot  of  gas 
consumed  decrease,  and  the  cooker  will  take  a  longer 
time  to  effect  its  purpose.  Not  only  therefore  will  more 
cubic  feet  of  gas  be  consumed  to  roast  a  joint — or  what- 
ever it  may  be  that  has  to  be  cooked — but  with  the  lower- 
ing of  the  efficiency  of  combustion,  the  number  of  therms 
charged  for  will  become  increasingly  disproportionate 
to  the  actual  number  liberated  and  doing  useful  work. 

Now,  it  is  impossible,  of  course,  that  heating  and 
cooking  appliances  can  work  equally  efficiently  with 
gases  of  different  calorific  values.  Further,  if  the  cook 
has  become  accustomed  to  use  the  gas  cooker  for  x 
minut«s  to  grill  a  chop  and  for  1/  minutes  to  roast  a 
joint,  she  will  continue  to  keep  the  cooker  alight  for 
the  same  period  of  time  in  each  case  whether  the  calorific 
value  of  the  gas  be  475  or  500  B.th.u.,  and  it  is  scarcely 
to  be  expected  that  upon  the  increase  of  the  declared 
value  from  475  to  500  B.th.u.  she  would  alter  the  time 
of  grilling  her  chop  or  roasting  her  joint  to  0.95  x  and 
0.95  y  minutes  respectively,  nor,  indeed,  is  it  likely  that 
any  economy  arithmetically  attributable  to  an  increase 
ia  the  calorific  value  of  the  gas  would  be  fully  realisable 
in  practice. 

With  the  vast  expansion  of  the  employment  of  gas  for 
heating  and  power,  the  difficulty  of  maintaining  a  con- 
stant pressure  throughout  the  distributing  system  has 
certainly  not  diminished,  and  owing  to  the  fluctuations 
in  demand  throughout  the  24  hours,  appreciable  varia- 
tions in  the  gas  pressure  at  the  consumers'  meters  at 
many  points  are  unavoidable,  and  constitute  a  not  un- 
important contributory  factor  to  the  inefficient  action 
of  gas  cookers  and  heaters,  and  to  the  increase  of  the  gas 
bill. 

In  a  letter  from  Dr.  Charles  Carpenter,  of  the  South 
Metropolitan  Gas  Company,  published  by  the  Daili/  Mail 
on  July  29th  last,  this  authority  frankly  writes:  "  The 
present  trouble  is  not  due  to  the  therm,  but  to  the  fact 
that  in  not  a  few  instances  the  price  charged  for  it  has 
been  too  high."  Open  confession  is  good  for  the  soul. 
It  is  scarcely  to  be  wondered  at  that  consumers  are  com- 
plaining at  the  amount  of  their  gas  bills  when,  added 
to  the  causes  which  we  have  above  outlined,  it  is 
admitted  that  the  value  of  the  therm  has  been  over- 
estimated. 

It  has  long  since  been  pointed  out  in  these  columns 
that  if  one  Board  of  Trade  unit  of  electrical  energy  is 
consumed  in  an  electric  heater,  3,410  B.th.u.  are  in- 
evitably liberated,  whereas,  if  a  cubic  foot  of  gas  is 
burnt  in  a  gas-heating  appliance,  no  one  knows  exactly 
how  much  heat  energy  has  thereby  been  obtained. 

We  may  perhaps  usefully  draw  our  readers'  attention 
to  a  clause  inserted  by  the  Board  of  Trade  in  the  various 
orders  of  the  gas  companies:  — 

"  If  and  so  often  as  the  undertakers  shall  alter  the 
declared  calorific  value  of  the  gas,  they  shall  at  their 
own  expense  effect  such  alteration,  adjustment,  or  re- 
placement of  the  burners  in  consumers'  appliances  as 
may  be  necessary  to  secure  that  the  gas  can  lie  burned 
with  safety  and  efficiency,  except  in  the  case  of  any  con- 
sumer who  objects  to  such  alteration,  adjustment,  or  re- 
placement as  aforesaid." 


This  provision  is  eminently  reasonable.  Clearly,  it' 
the  consumer  is  to  be  charged  for  heat  units  upon  the 
indications  of  a  meter  that  measures  cubic  feet,  he  is 
certainly  entitled  not  only  to  expect  that  every  cubic  foot 
registered  by  his  meter  does,  in  fact,  contain  the  num- 
ber of  heat  units  upon  the  basis  of  which  his  gas  bill  is 
computed  by  the  company,  but  that  the  efficiency  of  his 
gas-consuming  appliances  shall  be  restored  by  the  gas 
company  if,  owing  to  any  change  in  the  quality  of  the 
gas,  or  in  the  conditions  of  supply,  the  efficiency  of  such 
appliances  is  adversely  affected. 

It  is  iimnaterial  whether  the  price  of  gas  be  computed 
on  the  basis  of  the  number  of  cubic  feet,  or  the  number 
of  thermal  units  per  cubic  foot.  What  is  material  is 
that  the  consumer  be  safeguarded  against  any  modifi- 
cation in  the  conditions  of  supply  which  operate  to  in- 
crease the  disproportion  between  what  he  pays  for  and 
what  he  sets. 


Elsewhere  in  this  issue  we  give  a 
The  E.P.E..4.  summary  of  the  points  with  regard  to 
Schedule.  which  the  two  si^es  of  the  National 
Joint  Board  have  this  week  been  in 
riegotiation.  The  situation  is  somewhat  involved,  and 
a  close  study  of  it  is  nece.ssary  if  one  would  gain  a  true 
appreciation  of  the  difficulties  of  the  position.  A  com- 
prehensive set  of  revised  conditions  of  employment  and 
an  amended  schedule  of  salaries  have  been  put  forward 
by  the  employers'  side  of  the  Board,  which  are  intended 
completely  to  supersede  the  existing  conditions  and 
schedule ;  it  is  important,  therefore,  to  consider  not  only 
what  the  new  proposals  contain,  but  also  what  is  omitted 
from  them,  in  comparison  with  the  terms  of  the  original 
agreement. 

The  principal  changes  appear  to  relate  to  the  Schedule 
of  salaries,  the  basis  of  classification,  and  the  grading 
of  employes.  On  the  surface,  it  would  appear  that  no 
drastic  change  had  been  introduced  in  the  Schedule ;  the 
range  between  4,000  kW  and  30,000  kW  has  been  distri- 
buted between  the  four  classes  in  a  new  ratio,  but  the 
remaining  classes  are  unaltered.  The  effect  of  this  pro- 
posal would  be  that  a  considerable  number  of  men 
would  be  transferred  to  a  class  one  stage  lower  than 
they  are  in  at  present,  and  a  small  proportion  would  be 
moved  down  two  classes. 

The  change  proposed  in  the  basis  of  classification  is 
to  substitute  for  the  total  capacity  of  the  generating 
plant  one  of  two  alternatives  (whichever  results  in  the 
lower  classification),  namely,  the  "  normal  continuou." 
rated  output"  or  the  maximum  demand  for  one  hour, 
plus  25  per  cent.  Either  of  these  bases  may  obviously 
differ  considerably  from  the  existing  basis,  and  in 
general  one  or  other  certainly  would  fall  much  below  the 
former.  It  will  be  seen  that  this  proposal  also  tends  to 
lower  the  position  of  a  generating  station  in  the  classi- 
fication, and  consequently  would  further  reduce  the 
salaries  of  the  staffs  below  the  present  values,  aggravat- 
ing the  loss  in  the  case  of  stations  falling  within  three 
of  the  classes,  and  affecting  many  of  those  in  the  other 
classes.  These  two  changes  are  cumulative  in  their 
effect,  and  may  easily  result  in  a  reduction  of  salary  of 
10  or  20  per  cent,  basis. 

But  the  third  important  change  that  we  have  men- 
tioned is  perhaps  the  most  serious  of  all — for  it  consists 
in  the  total  omission  of  any  basis  of  grading  whatever. 
Obviously  a  schedule  based  on  grading  becomes  farcical 
when  the  grading  is  abolished.  So  grave  an  omission 
could  not  possibly  be  due  to  an  oversight ;  it  will  be 
absolutely  fatal  to  any  prospect  of  agreement,  and  we 
earnestly  appeal  to  the  employers  to  think  twice  before 
they  press  their  emasculated  schedule  iipon  the  en- 
gineers. The  essence  of  the  existence  of  tlie  Joint  Board 
is  to  endeavour  to  solve  all  such  questions  by  agreement 
and  peaceful  negotiation  ;  but  agreement  to  return  to 
the  chaotic  conditions  and  the  miserable  remuneration 
which  disgraced  the  industry  of  electricity  supply  before 
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— aye,  and  throughout — the  war  is  impo.ssible.  If  these 
proposals  are  pressed  without  material  modification,  the 
cause  of  peace  will  be  jeopardised,  and  a  heavy  blow 
will  be  struck  at  the  Whitley  system,  which  has  worked 
so  well  in  the  past  and  from  which  we  hope  so  much  in 
the  future. 

That  power  station  engineers  have  been  far  more  con- 
tented and  at  rest  since  the  Schedule  was  adopted  than 
before,  is  undeniable;  that  they  are  entitled  to  justice 
and  consideration  is  equally  unquestionable;  and  lastly, 
that  they  have  acquired  strength  by  combination — but 
liave  used  it  with  di-scretion  and  moderation — is  a 
matter  of  historical  fact.  We  hope  that  the  employers' 
representatives  will  give  due  weight  to  tliese  considera- 
tions and  refrain  from  provoking  a  conflict  in  a  key 
industry,  at  a  moment  when  we  are  all  looking  forward 
hopefully  to  improvement  in  trade  and  reduction  ol  un- 
eniployuient. 

The  inauguration  of  the  broadcast 
Broadcast  Wire^  wireless  telephony  scheme  seems  to  be 
less  Telephony,  as  far  off  as  ever.  Meanwhile,  the  wave 
of  enthusiasm  amongst  amateurs  will  in 
all  probability  be  damped  down  by  the  delay.  It  is  no 
doubt  sound  policy  to  launch  a  new  scheme  just  when 
public  interest  has  reached  its  crest,  but  one  must  be- 
ware of  toppling  over  tliat  crest  and  being  drowned  in 
the  trougli  that  always  follows  a  wave,  no  m.itter  of 
what  sort. 

The  catises  of  delay  are  several.  There  was  the  initial 
difficulty  of  formulating  an  agreed  scheme  among  the 
manufacturers  of  wireless  apparatus,  but  several  weeks 
have  elapsed  since  the  formation  of  the  British  Broad- 
casting Co.  was  announced.  Its  proposed  articles  of 
association  have  been  in  the  hands  of  the  Post  Office 
authorities  for  nearly  three  weeks,  but  they  have  not  yet 
been  officially  approved  of. 

With  no  precedents  to  guide  tliem,  except  the  utter 
confusion  which  h.-is  occurred  in  the  United  States  con- 
sequent on  the  liaphazard  manner  in  which  broadcasting 
lias  been  indulged  in  there,  the  authorities  rightly  de- 
sire to  scrutinise  as  closely  as  possible  the  conditions 
under  which  broadcasting  will  be  allowed  in  this 
country — the  articles  of  association  must  be  brought  into 
alignment  with  the  general  principles  with  which  the 
Postmaster-General  exjiect.s  the  company  to  conform. 

Several  important  i)oints  are,  liowever.  still  outstand- 
ing, one  being  the  conditions  under  which  broadcast 
n^.atter  should  be  reproduced  in  public  places  of  enter- 
tainment. It  is  contended  that  such  entertainments 
should  provide  a  substantial  contribution  towards  the 
expenses,  which  have  been  estimated  at  .£20,000  per 
annum  for  each  of  the  several  transmitting  stations  that 
it  is  proposed  to  erect  in  various  parts  of  the  country, 
and  which  will  not  be  fully  itiet  out  of  the  percentage  the 
Postmaster-General  pro})oses  to  allow  on  each  receiving 
licence  issued. 

-Moreover,  a  fresh  obstacle  appears  to  have  been  en- 
countered. Within  the  last  fortnight,  according  to  Tlir 
Times,  the  manufacturers  have  reconsidered  several 
]ioints  and  have  submitted  a  fresh  series  of  articles  of 
association  which  differ  materially  from  their  original 
proposals — modifications  that  may  be  exjiected  to  post- 
pone still  further  the  inauguration  of  the  scheme. 

Another  aspect  that  is  causing  some  concern  is  the 
Postmaster-General's  agreement  with  the  numufacturers 
that  for  two  years  after  the  inauguration  of  the  scheme, 
licences  shall  only  be  granted  in  respect  of  apparatus 
manufactured  by  members  of  the  Broadcasting  Co. — a 
protective  regulation  directed  against  the  importation 
of  foreign  apparatus  with  which  British  firms  are 
apparently  unable  to  compete  on  a  price  basis.  But  it 
should  be  pointed  out  that  in  order  to  avoid  a  monopoly, 
it  is  stipulated  that  any  hona  fide  British  manufacturer 
can  become  a  member  of  the  Broadcasting  Co.  by  the 
purchase  of  a  £1  share.  In  all  probability,  T/ie  Time.'i 
is  officially  informed,  this  protective  measure  will  not 
affect  owners  of  home-made  sets  already  in  use,  nor  sets 
constructed    for    bona    fide    experimental   work  in   the 


future.  Nevertheless,  the  mere  purcha.se  and  assembly 
of  component  parts  with  no  other  purpose  in  view  than 
the  reduction  of  the  cost  of  "  listening-in  "  will  be  re- 
garded as  an  evasion  of  the  regulations.  ''We  are 
obliged  to  do  this  in  order  to  get  some  sort  of  incouie 
for  broadcasting,"  a  Post  Office  official  i.s  reported  by 
T/ie  Times  to  liavc  said,  but  sucli  a  regulation  will 
obviously  be  difficult  to  administer,  and  its  justice  is 
doubtful.  The  type  -of  message  that  it  is  apparently 
proposed  to  transmit  broadcast  will  only  appeal  to  the 
amateur  who  in  the  vast  majority  of  cases  has  no  in- 
clination, if  indeed  he  has.  the  means,  to  purchase  an 
expensive  receiver.  It  is  the  novelty  of  the  thing  which 
appeals  to  the  general  public,  and  the  success  of  the 
scheme  would  therefore  appear  to  depend  on  the  cost  of 
])urchasing  and  installing  a  receiving  outfit  being  kept 
.as  low  as  possible. 

The    terrible    accident    at    Gravesend 

Railway         which  recently  formed  the  subject  of  an 

.\ccidents  and     official      inquiry      presents — from      the 

Research  M'ork.  point  of  view  of  a  signal  engineer — no 

new    feature.       The    evidence    adduced 

was   practically    a    repetition    of    that    given    at    other 

inquiries  in  the  past,  touching    the    cause    of    previous 

similar    disasters.      It    retold    an    old    and    oft-repjeated 

story   of   one  train  being   unexpectedly   prevented  from 

running    according    to    the    time-table  and   a  following 

train  crashing  into  it — in  spite  of  the  protective  signal. 

As    usual,    the  cabinman    swore    that    this   signal    was 

"  on,"  while  the  driver  swore  that  it  was  "  off.' 

A  standard  text-book  on  Railway  Engineering  states 
that  "  Two  solid  bodies  cannot  occupy  the  same  space 
at  the  same  time;  and  that  the  duty  of  a  railway  signal- 
ling engineer  may  be  said  to  be  to  endeavour  to  prevent 
two  bodies  which  are  moving  at  high  velocities  from 
seeking  to  violate  this  law  of  Nature. 

Writing  to  us  on  this  subject,  .Mr.  A.  E.  McCloskey,  a 
member  of  the  Institute  of  Railway  Signal  Engineers, 
points  out  that  in  America  there  is  a  "  Safety  Board 
which  examines  and  develops  new  ideas  for  the  preven- 
tion of  railway  accidents.  In  England  such  a  Board  is 
\infortunateh'  still  an  unfilled  want,  as  is  shown  by  the 
following  case  :  A  Colonial  railway  engineer  brought  a 
new  patent  to  the  notice  of  the  Minister  of  Transport, 
who  informed  him  that  the  selection  of  systems  of  rail- 
way signals  was  practically  left  to  tlie  individual  dis- 
cretions of  the  general  managers.  After  much  corre- 
spondence and  delay,  the  Colonial  engineer  succeeded  in 
obtaining  an  interview  with  a  general  manager,  who 
said  that  he  was  sorry  no  funds  were  available  for  ex- 
perimental work,  but  he  would  be  very  pleased  to  go  into 
the  matter  again  if  and  when  the  invention  had  proved 
successful — on  some  other  railway.  But  the  inventor's 
leave  of  absence  had  expired,  and  the  benefit  of  his  new 
invention  was  lost  to  the  State. 

At  a  recent  inquiry  the  Attorney-General  asked 
whether  the  War  had  had  the  effect  of  apparently  lessen- 
ing the  value  of  human  life  in  the  eyes  of  public  carriers 
and  their  subordinate  officials ;  and  in  a  paper  read 
before  the  Institution  of  Civil  Engineers  the  author 
made  the  following  significant  renu\rks :  "Signalling 
improvements  have  not  been,  curiously  enough,  gener- 
ally introduced  until  the  stipulated  number  of  years  of 
life  of  the  various  patents  have  elapsed.  Although  this 
may  appear  a  strange  coincidence,  yet  it  can  be 
accounted  for  by  tiie  general  hesitation  of  numagers  and 
(jther  responsible  officers  to  enter  upon  what  appears  to 
them  to  be  an  experiment  or  new  departure." 

The  Medical  Association  recently  replied  to  a  well- 
known  philanthro]iist  who  had  offered  .£10,000  as  a  prize 
to  anyone  who  could  discover  a  cure  for  cancer,  that 
what  was  really  requii-ed  was  not  a  "  prize  "  but  a  fund 
to  provide  food  and  clothing  for  the  scientists  while 
they  were  engaged  on  the  scientific  research  work,  neces- 
sary to  the  attempt. 

.Vnd  in  the  case  of  the  repeated  fatalities  on  our  rail- 
ways the  parallel  is  obvious.  I'nder  present  conditions 
no  one  can  afford  to  do  scientific  research  work. 
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NOTES    ON    THE    ELECTRIFICATION    OF   THE    VENANGYOUNG   OIL   FIELD. 


Thkke  are  few  industries  whicli  have  attracted  more 
general  attention  during  recent  years  than  that  devoted 
t<j  the  recovery  uf  petroleum.  The  rapid  increase  in  the 
use  of  uieclianically-propelled  road  vehicles,  the  appli- 
cation of  oil  fuel  for  .sliip  proi)ulsion,  the  advance  in 
Diesel  engine  design,  and  the  startling  developments  in 
aerial  craft  have  stimulated  this  interest  and  impressed 
the  mind  of  the  public  with  the  importance  of  tlie  oil 
industry  in  their  own  lives,  ajid  the  big  part  it  plays  in 
our  modern  civilisation. 

Unfortunately  the  supplies  of  crude  oil  are  not  in- 
exhaustible. There  is  much  speculation  and  doubt  rc- 
trarding  the  life  of  existing  fields  if  tlie  recent  increase 


i-'iG.  1. — Power  House.  Ai'I'hoaching  Completion. 

ia  the  rate  of  demand  continues,  and  any  considerable 
diminution  in  the  supply  of  oil  would  be  hardly  less  than 
catastrophic  at  the  present  stage  of  the  world's  material 
progress. 

The  situation  calls  for  increased  attention  to  the 
economical  operation  of  the  fields  themselves.  The  re- 
covery of  crude  oil  in  the  past  was  generally  effected 
with  little  regard  for  this  point,  and  the  percentage  of 
oil  consumed  to  oil  recovered  was  iniquitous,  in  view  of 
the  potential  value  this  oil  jjossesses  to-day. 

It  would  have  been  natural  to  expect  that  electricity 
would  have  been  brought  early  to  the  aid  of  the  industry 
in  this  connection,  but  it  has  been  slow  in  making  head- 
way, and  has  only  embraced  the  standard  cable  tool 
system  of  winning  the  crude  oil  within  comparatively 
recent  times.  Most  engineers  are  familiar  with  the  pre- 
judices that  in  the  past  proved  an  obstacle  to  the  develop- 
ment of  electricity  in  coal  mining.  The  situation  of 
the  oil  industry  has  been  somewhat  similar ;  the  supplies 
of  fuel  were  seemingly  unlimited,  and  the  prodigal  waste 
of  crude  oil  was  overlooked,  or  deemed  of  little  import- 
ance, in  view  of  the  profits  a  successful  company  made. 
Indeed,  there  was  some  justification  of  the  oil  owners' 
former  attitude  because  the  ordinary  industrial  motor 
was  in  many  cases  not  found  suitable  to  the  varied  re- 
quirements of  oil  field  operation.  This  situation  is 
now  rapidly  changing.  The  problem  of  adapting  the 
electric  motor  for  pumping  and  drilling  purposes  has 
been  successfully  overcome,  and  lo-day  tliore  are  some 
thousands  of  electrical  ennipnients  inslallid  on  various 
fields. 

A  most  intere.sting  and  notable  recent  development  in 
the  application  of  electii-ity  to  the  petroleum  industry 
i<  the  power  scheme  whieli  the  Burmah  Oil  Co.  arc  in- 
augurating on  their  Ycnangyoung  Field.  Tliis  nil- 
bearing  territory  has  been  one  of  the  most  prolific  for  its 
size  in  the  world,  and  has  suffered  in  common  with  other 
fields  from  uneconomical  mctliods  in  the  past.  The  con- 
version of  all  wells  to  eloctriral  drive  was  first  studied 
in  1910.  At  that  date— in  this  field  as  unhappily  still 
to-day  in  the  bulk  of  the  oil  fields  of  the  world — the 
pumping  and   drilling  plant  consisted  in  the  main  of 


some  hundreds  of  small  relatively  inetlicient  steam,  and 
Ij  some  extent  gas,  engines,  the  steam  engines  being  suji 
plied  with  steam  from  numerous  unlagged  p<jrtable 
boilers  burning  crude  oil  fuel,  and  sunii'limes  natnial 
gas.  The  steam  piping,  often  of  considerable  lengtii. 
was  generally  unlagged  also.  It  needs  no  figures  to 
demonstrate  how  wasteful  this  system  was.  The  impor- 
tant economies  and  valuable  conservation  of  oil  which 
could  be  effected  by  replacing  these  small  steam  units 
liy  central  station  plant,  designed  on  modern  lines,  were 
apparent.  The  problem  of  converting  this  plant  at  that 
date  was,  however,  not  without  its  difiiculties,  and  it 
was  evident  from  the  outset  that  the  mere  substitution 
of  the  ordinary  industrial  motor  for  the  steam  engine 
would  not  meet  the  requirements  of  the  oil  well  oper.i- 
tors,  particularly  as  the  standard  cable  tool  system  nf 
petroleum  recovery  was  in  use  on  this  field. 

It  was  about  the  same  date  that  the  problem  was  heiiii;- 
seriously  tackled  on  some  of  the  American  oil  fields, 
where  the  conditions  of  operatiorf  were  very  similar. 
After  considerable  experimental  work,  and  largely  diu' 
to  the  enterprise  of  the  General  Electric  Co.,  of 
Schenectady,  and  the  Westinghouse  Electrical  Co.,  of 
Pittsburg,  a  type  of  motor  was  eventually  evolved  whicli 
met  all  the  requirements  of  oil  well  work,  both  for  drill- 
ing and  pumping  purposes.  A  small  trial  installation 
was  supplied  to  the  Burmah  Oil  Co.  in  1914,  and  the 
results,  both  with  drilling  and  pumping  equipments, 
were  so  satisfactory  that  the  directors  decided  to  accept 
the  principle  and  immediately  set  about  the  conversion 
of  the  whole  of  their  wells  in  the  Ycnangyoung  Field  to 
electrical  operation.  This  important  project  was  held 
up  due  to  the  outbreak  of  war,  but  as  soon  as  peace  was 
re-established,  matters  were  put  in  train  and  the  scheme 
is  now  approaching  completion. 

The  Ycnangyoung  Oil  Field  is  situated  on  the  east 
bank  of  the  river  Irrawaddy,  approximately  300  miles 
from  its  mouth.  The  area  of  the  field  actively  produc- 
ini;-  is  unlv  two-and-a-half  miles  long  bv  half-a-mile   in 


Fio.  2.— Wati:h   ^'u^n•lN(;  Station 


width.  In  this  area  there  are,  at  the  present  date, 
approximately  1.000  wells  belonging  to  various  oil  com- 
panies, a  number  of  workshops,  auxiliary  pumping 
plants,  and  the  miscellaneous  appar.-itus  attendnnt  on 
any  large  industrial  scheme.  At  jiresent  the  motive 
pow-er  on  the  field  is  obtained  fi-dui  sin.-ill  steam  or  gas 
engines  as  described  above. 

With  a  view  to  providing  eleitiical  power  for  the 
(j]ieration  of  this  field,  the  Burmah  Oil  Co.  have  erected 
a  powder  station  at  a  jilacc  called  Thittabwe,  about  two- 
and-a-quarter  miles  distant,  and  in  close  proximity  to 
the  river.  Fig.  1  shows  the  first  installation  of  the 
power  station  buildings  approaching  completion. 

Engine-room-  and  Annexe. — The  engine-room  and 
switchgear  annexe  are  steel  structures  filleil  in  with  con- 
crete blocks. 
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The  station  is  being  equipped  with  four  4,000-kW, 
G,150-kVA,  three-phuse,  50-cycle  turbo-generator  units 
gener.Tting  at  .'i,300  volts  and  four  6,150-kVA  oil-cooled 
triinsformers  for  stepping-up  the  machine  pressure  to 
l.'{,200  volts.  The  transformers  are  placed  in  separate 
compartments,  and  are  tied  to  the  machine  terminals 
witliout  tiie  intervention  of  any  switchgear,  so  that  the 
turbo-generator  and  transformer  form  virtually  one 
unit.  The  13,200-volt  terminals  of  the  transformers 
ui'e     couph^d    to    switclios     nioiintcd     in     uiouldod     stone 


Fig. 


-Main  Receiving  Sub-st.\tio.n,  in  Codrse  of 
Construction. 


cubicles  built  in  an  annexe  of  the  engine-house.  The 
switchgear  is  arranged  in  two  tiers:  on  the  first  floor 
the  cubicles  contain  the  h.t.  switching  apparatus,  cur- 
rent and  potential  transformers ;  and  on  the  second 
floor  are  the  busbar  chambers,  busbar  isolating  switches, 
ifec.  The  board  is  arranged  with  duplicate  busbars, 
each  set  of  busbars  being  carried  in  its.  own  separate 
compartment.  All  the  switches  are  electrically  operated 
from  a  control  board  of  the  usual  bench-board  design, 
which  is  situated  on  the  second  floor  overlooking  the 
engine-room. 

There  are  two  13,200-volt  outgoing  feeders  for  the 
supply  of  energy  to  the  oil  field,  each  of  the  overhead 
split  conductor  type.  In  addition,  duplicate  outgoing 
h.t.  feeders  of  the  plain  type  provide  for  the  local 
requirements  of  the  Burmah  Oil  Co.  at  Nyaunghla. 
Provision  is  also  made  for  additional  feeders  of  the  same 
description  should  the  developments  of  the  scheme  in  tlie 
future  require  it.  All  outgoing  overhead  feeders  are 
protected  by  oxide  film  lightning  arresters,  and  are  car- 
ried through  the  roof  of  the  annexe  building  by  means 
of  special  porcelain  roof  bushings.  The  conductors  are 
carried  from  these  bushings  to  a  specially  designed  steel 
roof  structure,  and  from  thence  to  the  various  trans- 
mission line  towers. 

The  turbo-generators  exhaust  to  low  level  jet  con- 
densers, placed  in  the  basement  immediately  below  the 
turbines.  The  condenser  cooling  water  is  drawn  from 
a  culvert  running  between  the  engine-house  and  boiler- 
house.  This  culvert  leads  to  a  large  storage  and  settling 
tank  at  the  north  end  of  the  building.  Under  normal 
operating  conditions  this  tank  will  be  supplied  with 
water  from  the  river  by  means  of  two  electrically- 
operated  14-in.  centrifugal  pumps,  having  a  capacity 
of  5,000  gallons  per  minute,  placed  in  a  pumping  station 
on  the  river  bank,  tig.  2  :  it  will  finii'tion  mainly  as  a 
means  of  settling  the  fine  deposit  which  is  carried  in 
suspension  in  the  river  water.  Owing  to  the  vagaries 
of  the  fiver,  however,  it  may  prove  difficult  to  puni]) 
the  required  amount  of  water  during  a  low-watci- 
period,  and  if  this  contingency  arises,  provision  has 
been  made  for  utilising  the  tank  aa  a  spray  cooling  pond 
during  such  time  as  water  is  uiiohtainal)le  from  the 
river  in  sufficient  quantity. 

Boiler-house. — The  boiler-house  is  a  steel  structure 
covered  with  corrugated  sheets.  The  present  plant  con- 
sists of  four  Babcock  k  Wilcox  land  type  water-tube 
boilers,  each  capable  of  evaporating  30,000  lb.  of  steam 


per  hour  under  normal  duty,  or  37,500  lb.  of  steam 
under  overload  conditions.  (Two  additional  boilers  of 
the  same  capacity  and  design  are  now  on  order,  so  tiiat 
the  completed  plant  will  consist  of  six  units.)  The 
boiler  pressure  is  200  lb.,  and  the  steam  is  superheated 
to  a  total  temperatuie  of  650  deg.  F.  by  means  of  super- 
heaters integral  with  the  boilers. 

Each  boiler  is  provided  with  12  oil  fuel  burners 
designed  on  the  pressure  atomising  system,  and  also  12 
gas  burners  for  burning  natural  gas.  It  is  anticipated 
that  under  iiurinal  working  conditions,  the  natural  gas 
(il)tainable  on  the  field  will  supply  all  the  requisite  fuel 
at  the  present  time. 

Each  boiler  operates  in  conjunction  with  a  Green 
economiser  consisting  of  256  tubes,  and  the  gases  froui 
each  pair  of  boilers  are  carried  to  a  separate  self- 
supporting  steel  chimney  having  an  overall  height  of 
150  ft.  This  chimney  is  provided  with  an  electrically- 
operated  induced-draught  fan,  which  will  be  required 
when  dealing  with  the  maximum  evaporation  of  the 
boilers,  but  it  will  be  possible  to  operate  under  natural 
draught  with  a  corresponding  decrease  in  boiler  output. 

The  pump  room  contains  two  steam-driven  vertical 
Weir  feed  pumps,  each  capable  of  supplying  9,00() 
gallons  of  water  per  hour,  and  one  electrically-operated 
turbine  feed  pump  of  Worthington-Simpson  manufac- 
ture. There  are  also  two  Worthington  steam-driven  oil 
fuel  pumps,  each  suitable  for  supplying  oil  fuel  to  three 
boilers  at  a  pressure  of  200  lb.  per  sq.  in.,  and  one 
electrically-operated  pump  of  similar  design  and  capa- 
city. 

Transmission  Lines. — Electrical  energy  will  be  con- 
veyed to  the  field  by  means  of  two  transmission  lines, 
each  approximately  12,500  ft.  in  length.  The  lines  are 
l)cing  conducted  along  separate  routes,   so  as  to  avoid. 


i'U;.     .l.-lMU':,     1,,,.      >,  .       .,:>: I  NSTRVCTIOX. 

as  far  as  possible,  tlic  contingency  of  both  Deing  inter- 
rupted at  the  same  time.  In  case  of  emergency,  either 
t  ran.sinission  line  will  be  capable  of  carrying  the  total 
load. 

K:uh  transmission  line  consists  of  six  No.  0  B.  A-  S. 
stranded  wire  conductors  carried  on  galvanised  steel 
towers  built  by  Messrs.  Milliken  Bros.  Ordinary  pin 
t_\pe  insulators  are  provided  for  the  intermediate  towers, 
but  the  line  will  be  anchored  by  means  of  Hewlett  strain 
type  insulators  at  frequent  intervals.  An  overhead 
stranded  steel  earth   wire    i     in.     in    diameter    will    be 
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carried  ihe  whole  length  of  the  liue.  In  order  to  avoid 
the  interruptions  which  are  liable  to  occur  with  an  over- 
head split  conductor  system  when  birds  cause  a  tem- 
porary earth  to  the  cross-arms  of  the  towers,  the  pin 
type  insulators  are  raised  considerably  higher  than  is 
usual  in  ordinary  transmission-line  practice. 

Main  lieceiving  Sub-station. — The  two  transmission 
lines  are  run  to  a  mam  receiving  sub-station  centrally 
situated  on  the  western  side  of  the  field  (tig.  3).  This 
sub-station  will  act  as  a  distributing  centre  for  the 
whole  of  the  oil  fields,  and  is  equipped  with  electrically- 
operated  remote-control  high-pressure  switchgear  of 
similar  design  to  that  provided  in  the  power  station. 
The  building  is  a  steel  and  concrete  structure,  and  it 
will  also  serve  as  the  headquarters  of  the  field's  electrical 
engineering  stafi. 

Jligh-pressure  Ring  Mains. — The  main  receiving 
station  will  feed  two  split  conductor  ring  mains  which 
encircle  the  more  active  part  of  the  oil  field.  These  ring 
mains  will  be  tapped  by  12  sub-stations,  also  confined  to 
the  outskirts  of  the  field.  Owing  to  the  very  congested 
nature  of  the  oil  well  area,  it  was  thought  desirable  to 
keep  the  entire  h.t.  system  outside  it. 

The  ring  mains  are  carried  across  each  sub-station  on 
overhead  steel  structures  which  form  a  series  of  anchor 
towers.  Alternate  sub-stations  will  be  tapped  off 
different  ring  mains,  and  oetween  every  sub-station, 
!>plit  conductor  protection  will  be  provided.  These 
ring  mains  are  carried  on  galvanised  steel  towers  of 
identical  design  to  the  main  transmission  lines,  except 
that  the  cross-arms  are  extended  so  as  to  carry  a  total  of 
12  conductors  instead  of  six.  If  any  fault  occurs  on 
the  ring  main  between  any  two  sub-stations,  it  will 
result  in  this  portion  of  the  liue  being  cut  out  auto- 
matically without  interrupting  the  supply  of  energy  to 
any  of  the  sub-stations.  Moreover,  if  either  ring  main 
were  to  fail  in  two  places  and  thus  interrupt  the  circuit 
entirely,  the  remaining  ring  main  would  still  be  capable 
of  supplying  energy  to  all  the  alternate  sub-stations 
round  the  field,  and  b^'  means  of  interlinking  the  low- 
tension  distributors,  a  supply  could  still  be  maintained 
at  every  well.  These  unusually  elaborate  precautions 
have  been  deemed  necessary  in  view  of  the  paramount 
importance  of  maintaining  a  supply  of  energy  on  the  oil 
held  in  all  possible  circumstances. 

Substations. — The  sub-stations  are  rectangular  steel 
stiuctures  approximately  26  ft.  square,  with  9-in.  walls 
u:  concrete  block  or  brick  (fig.  i).  They  are  built  with 
two  floors.  The  upper  floor  contains  the  h.t.  cubicle 
switchgear  and  lightning  arresters,  and  the  ground  floor 
the  l.t.  switchboard  and  transformers.  At  present  each 
sub-station  will  be  equipped  with  one  500-kVA,  three- 
phase  transformer  reducing  the  line  pressure  of  13,200 
volts  to  460  volts  for  distribution  on  the  field.  Pro- 
vision has  been  made  for  a  second  transformer  of  the 
same  size,  so  that  the  ultimate  capacity  of  each  sub- 
station will  be  1,000  kVA. 

Low-pressure  Distribution.  —  From  each  sub-station 
will  radiate  the  low-pressure  feeders  providing  actual 
energy  to  the  individual  wells,  and  to  the  auxiliary 
plant  on  the  field.  Each  distribution  feeder  will  consist 
of  six  No.  0000  B.  &  S.  stranded  copper  conductors 
carried  on  35-ft.  Bates  expanded  steel  truss  poles.  The 
conductors  will  l)e  run  two  in  parallel,  and  the  length 
of  each  distribution  feeder  will  be  kept  as  short  as  pos- 
sible. The  provision  of  parallel  conductors  and  the 
short  length  of  the  feeder  has  been  rendered  necessary 
in  order  to  reduce  tiie  reactance  of  the  low-tension  sys- 
tem, and  to  provide  reasonably  close  regulation  at  the 
motor  terminals.  Each  sub-station  will  supply  a  com- 
paratively small  area,  and  under  normal  conditions  the 
low-tension  distributors  will  not  be  interconnected,  so 
that  if  any  mishap  were  to  occur  at  any  one  sub-station, 
the  y»ortion  of  the  field  affected  would  be  limited  to  a 
comparatively  small  area.  Provision  has  been  made, 
liowever,  for  (•r)upling  the  low-tension  feeders  of  one  suli- 
station  to  the  low-tension  feeders  of  the  adjacent  sulj- 
stations.  so  tliat  in  an  emertrency  it  would  he  possible  to 
feed  through.     The  service  lines  are  tapped  off  the  over- 


head distributors  and  conveyed  to  pole  line  oil  switches 
mounted  on  the  distribution  poles.  From  the  oil 
switches  the  service  lines  are  carried  to  groups  of  two  or 
three  wells.  In  case  of  fire  on  the  field  it  is  possible  to 
disconnect  any  individual  service  and  make  the  line 
entirely  dead.  These  service  lines  are  carried  on  a 
similar  design  of  Bates  pole,  somewhat  lighter  than  that 
employed  for  the  main  distribution  feeders. 

Oil  Well  Equipments. — The  actual  service  connection 
to  the  motor  equipments  is  made  by  means  of  an  in- 
sulated cable  carried  on  porcelain  insulators  and 
brought  into  the  motor-house  through  porcelain  bushes. 
This  service  is  taken  to  three  ironclad  fuses  and  thence 
through  a  three-phase  unbalanced  integrating  watt- 
meter, and  so  to  the  terminals  of  the  oil  switch  control- 
ling the  motor  which  operates  the  well. 

The  well  equipments  themselves  are  of  two  distinct 
types,  viz.,  for  pumping  and  for  drilling  purposes. 
The  pumping  equipments  consist  of  two-speed  motors 
rated  at  30/12  h.p.,  running  at  a  synchronous  speed  of 
1,000  or  500  r.p.m.  The  drilling  equipments  are  single- 
spted  machines  rated  at  75  h.p.,  running  at  750  r.p.m. 

Both  pumping  and  drilling  motors  are  designed  and 
installed  so  as  to  reproduce,  as  closely  as  possible,  the 
conditions  which  exist  with  the  steam  engine  drive; 
thus,  beyond  the  fact  that  a  different  type  of  prime 
mover  is  being  used,  there  is  practically  no  modification 
in  the  operation  of  the  wells.  This  greatly  facilitates 
the  conversion  and  enables  the  present  operators  to  be- 
come acquainted  with  the  handling  of  the  new  plant  with 
tlie  minimum  of  difficulty.  This  remark  applies  parti- 
cularly in  the  case  of  the  drilling  equipments.  The  con- 
trollers for  varying  the  speeds  of  the  motors  are  operated 
by  means  of  a  steel  wire  rope  from  the  "headache" 
post  of  the  rig  in  exactly  the  same  manner  as  the  throttle 
of  the  drilling  engine — in  fact,  the  driller  might  hardly 
know  that  he  was  not  controlling  the  usual  steam  engine, 
as  the  motor  plant  is  out  of  sight  and  he  secures  pre- 
cisely the  same  results  on  his  druling  line  in  the  manner 
lie  has  alwaj's  been  accustomed  to. 

The  fact  that  each  well,  whether  pumping  or  drilling, 
is  provided  with  an  integrating  wattmeter  will  form  a 
most  valuable  aid  to  the  economical  operation  of  the 
plant.  In  the  case  of  a  pumping  well,  it  will  be  possible 
to  determine  accurately 'the  stage  at  which  the  pumping 
becomes  unremunerative.  It  is  generally  anticipated, 
and  forms  one  of  the  arguments  in  favour  of  electrical 
operation,  that  it  will  prove  remunerative  to  pump  a 
well  to  a  much  greater  degree  of  exhaustion  than  is 
possible  under  the  existing  system. 

Miscellaneous  Applications. — The  economy  which  can 
be  effected  on  an  oil  field  such  as  Yenangyoung  is  not 
limited  by  the  application  of  electricity  to  the  wells  , 
alone.  In  the  present  instance  electrical  drive  will  also 
be  employed  on  auxiliary  plant  of  a  very  varied  nature. 
The  more  important  installations  of  tliis  character 
are  :  — 


1.  The  main  line  oil  pumping  station. 

2.  Water  service  to  the  fields  and   for 


11   collecting    aii<l    pumping   slntions 


loniestic   pur- 
tliO 


poses. 

3.  The 
field. 

4.  The  various  workshops. 
6.   Rope-way. 

6.  Ice-making  plant. 

7.  Lighting  and  fans  for  bungalows,  and 

8.  The  actual  illumination  of  tlie  oil  field  area  and 
individual  rigs. 

When  the  scheme  is  finally  complete,  all  these  ser- 
vices will  derive  their  power  from  the  main  central 
station  at  Thittabwe,  and  numerous  isolated  boiler 
plants  and  small  lighting  sets  will  be  superseded.  This 
will  form  by  no  means  an  unimportant  factor  in  the 
operating  economy  of  the  whole  field. 

It  is  w^orthy  of  note  that  the  benefits  of  this  very  im- 
portant project  will  not  be  confined  to  tlie  Burma!)  Oil 
Co.  alone.  Although  the  Burmah  Oil  Co.,  Ltd.,  are 
providing  all  the  capital  cost  and  carrying  the  entire 
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risk  of  exhaustion  of  the  field,  they  have  invited  and 
secured  the  co-operation  of  the  numerous  other  oil  com- 
}>anies  who  operate  on  the  same  territory,  as  co-operative 
consumers,  the  Burmah  Oil  Co.  undertaking  to  provide 
tlvem  with  electrical  energy  at  cost  pro  rata  between 
themselves  and  all  other  consumers.  There  is  therefore 
n>  opportunity  of  rival  supply  schemes  on  the  same 
field,  which,  in  view  of  the  small  area  and  congested  con- 
dition, would  not  only  have  made  the  engineering  work 
much  more  difficult,  but  might  have  been  a  fruitful 
source  of  friction  between  the  various  oil  interests  con- 
cerned. 

In  conclusion,  it  should  be  stated  that  the  whole  of 
the  power  scheme  described  in  these  notes  has  been 
c.Trried  out  by  the  Burmah  Oil  Co.'s  own  engineering 
staff  in  London  and  Burma,  under  the  direction  of  Mr. 
('.  McCartliy-Jones.  M.I.Mech.E..  M.T.R.E.,  consulting 
electrical  engineer,  London. 

The  chief  contracts  for  the  main  plant  were  placed  as 
follows :  — 
Main  station    builrtinss         ...    Armstioii^',  Main  it  Co. 

Rnilers     Babcock  k  Wilcox,  Ltd. 

Ttirbo-jjeneratnrs  and  s^vitch-    British  Tliomson-Houston  Co. 

(.'ear 
Condensers  and  pumps        ..     Worthington-Simpson,   Ltd- 

Transformers     The    B.T.H.     Co.,    Ltd.,     and 

Int-ernational    General     Elec- 
tric Co. 

Oil  well  equipments International    General    Electric 

Co. 
Transmission    line   towers   ...    Milliken  Bros. 
Cables      Calender's  Cable   &    Construc- 
tion Co.,  Ltd. 


HIGHER     STEAM     PRESSURES  -  OR 
PULVERISED     COAL. 


Under  this  title  in  a  recent  issue  of  the  Journal  of 
the  American  Institute  of  Electrical  Engineers,  a  paper 
by  Mr.  F.  A.  Schetfler  discusses  whether  for  the  boiler- 
house  of  a  10,000-kW  power  station  it  is  likely  to  be 
more  economical  to  operate  the  boilers  at  250-lb.  pressure 
and  600°  F.  total  temperature  or  at  400-lb.  pressure 
and  700°  F.  total  temperature,  and  whether  in  each  case 
it  is  cheaper  to  use  mechanical  stokers  or  pulverised 
coal.  The  author's  association  with  the  Fuller  Engi- 
neering Co.  of  New  York,  which  manufactures  burners 
for  pulverised  coal,  is  clearly  shown,  but  any  risk  of 
a  charge  that  the  advocacy  takes  the  form  of  a  strained 
special  pleading  is  discounted  by  the  frankness  with 
which  the  various  figures  are  put  forward,  no  less  than 
by  the  excellent  manner  in  which,  in  an  appendix,  the 
boiler  tests  are  scheduled. 

The  paper  is  mainly  commercial,  but  before  we  look 
to  the  comparisons  of  capital  outlay  and  running  costs, 
it  is  best  to  refer  to  the  appendix  for  figures  of  thermal 
efficiency.  These  results  are  in  no  degree  abnormal — 
we  cite  some  of  the  salient  figures.  The  boiler  was  of 
the  water-tube  type,  having  a  water-heating  surface 
of  13,057  sq.  ft.  The  durations  of  two  tests  exceeded 
48  hours  by  8  minutes  and  by  50  minutes  respectively. 
The  fuel  was  a  powdered  Illinois  coal,  of  about  11,950 
B.th.u.  thermal  value  per  lb.  of  dry  coal,  containing 
from  13.1.'i7  to  13.567  per  cent,  of  ash  and  refuse  per 
unit  of  dry  coal :  — 

Test  No.  3      Test  No.  4 
Average.  Average. 

Steam  pi-efisuro,    lb -263.8  267 

Temperature     of     superheated 

steam,  °  F 563. u  598.4 

Equivalent      evaporation     per 

hour  \>&L  square  foot  of  heat- 
ing surface  from  and  at  '212° 

P.  ...        ...  1.71  7.00 

Thermal     eflicienc.v    of    boiler 

furnace     and      .superheater, 

based  on  coal  as  received  ...  S2.S"„  82.23% 

Thermal    efficiency    of    lioiler 

furnace,     superheater,      and 

economisers  based  on  coal  as 

received  87.9%  88.38% 


These  efficiencies,  while  good,  do  not  in  any  way  sug- 
gest inaccurate  optimism — indeed,  we  have  known 
somewhat  higher  thermal  efficiency  with  water-tube  oil- 
fired  boilers. 

It  is  not  so  easy  at  this  distance,  in  days  of  unstable 
prices,  to  certify  as  to  the  likelihood  of  accuracy  of  the 
author's  estimates  regarding  the  difference  in  the 
capital  outlay  on  the  boilers,  economisers,  steam  pipes, 
turbines,  Ac.,  for  the  two  conditions  of  250  lb.  steam  at 
600°  F.  and  400  lb.  steam  at  700°  F.  The  author  esti- 
mates this  at  776,400  dollars,  or  $7,764  per  kW  of  plant 
installed. 

For  stokers  and  accessories  the  author  estimates  a 
total  capital  outlay  of  422,400  dollars,  and  for  the 
pulverised  coal-burning  equipment  and  accessories  a 
capital  outlay  of  476,000  dollars. 

In  arriving  at  operating  costs  as  distinguished  from 
Used  and  maintenance  charges,  Mr.  Scheffler  assumes 
the  following  conditions:  — 

Turbiiie  steam  consumptions,  10.75  lb.  per  kWh  for 
250-lb.  pressure,  and  10.0  lb.  per  kW  for  400-lb.  pres- 
sure, plus  in  each  case  an  allowance  of  5  per  cent,  for 
additional  power  or  steam  for  auxiliaries.  In  each 
case  also  the  annual  load  factor  is  taken  at  40  per 
cent.,  and  the  coal  is  assumed  at  13,000  B.th.u.,  witb 
8  per  cent.  ash.  This  coal  is  taken  at  $5  per  long 
ton.  As  regards  boiler  efficiency,  this  is  assumed  at  78 
per  cent,  for  the  stoker  plant  and  85  per  cent,  for  the 
pulverised  coal  equipment.  (This  seems  the  one  point 
ill  the  paper  upon  which  further  light  is  needed.  We 
grant  that  under  full-load  conditions  a  thermal 
efficiency  of  85  per  cent,  is  easily  conceivable  for  a 
boiler  burning  pulverised  coal,  but  this  is  not  nearly 
so  conceivable  when  the  average  working  load  factor 
\i  down  at  40  per  cent.,  which  means  periods  of  easy 
steaming   or   the  equivalent  of   banked   fires.) 

We  omit  the  dozen  or  more  items  on  which  the  daily 
costs  are  based,  and,  reciting  the  author's  conclusions, 
give  the  daily  totals  : —  Total  daily  Fuel  costs 

costs.  only. 

2.50-lb.  steam  Stoker  fired  ...      $3273.80     $2928.00 

pressure  and  Pulverised 

600°  F.  temp.  coal  fired    ...        .30:32.20        2683.00 

400-lb.  fiteam  Stoker  fired  ...        3428.05        2810.40 

pressure  and  Pulverised 

700°  F.  temp.  coal  fired    ...        3162.07        2547.60 

The  author  therefore  concludes  :  — 

(a)  It  will  cost  a  great  deal  less  money  to  equip  and 
use  pulverised  coal  in  power  plant  in  order  to  obtain 
the  highest  efficiency  and  the  lowest  operating  costs 
than  it  would  to  use  a  high  pressure  of  400  lb.  and  high 
superheat  of  700°  final. 

(&)  That  loTver  B.th.u.  per  kWh  and  high  over-all 
thermal  efficiency  will  be  obtained  by  substituting 
pulverised  coal-firing  in  lieu  of  any  other  known  method 
using  the  moderate  high  pressure  and  superheat  in 
conuuon  practice  to-day,  compared  with  high  pressures 
and  temperatures. 

(f)  That  the  benefits  accruing  from  the  net  difference 
ii  station  water  rate  between  the  present  practice  as  to 
pressures  and  temperatures  and  the  higher  pressures 
and  temperatures  are  comparatively  small,  and  do  not 
warrant  the  excessive  additional  first  cost  and  yearly 
fixed  charges  for  the  higher  pressures  and  superheat. 

{d)  That  the  cost  per  short  ton  of  coal  handled  and 
burned  by  stokers  in  the  250-lb.  pressure  plant  (exclu- 
sive of  the  cost  of  the  coal)  will  be  52  cents,  and  with 
pulverised  coal  58  cents.  For  the  400-lb.  pressure  plant 
this  cost  would  be  increased  to  95  cents  per  ton  with 
stokers,  which  increase  is  due  principally  to  the  addi- 
tional  fixed  charges  over  the  250-lb.  pressure  plant. 


International  Road  Congress.— The  Hoard  of  Tnulf  Journal 
states  that  the  fourth  International  Road  Congress  will 
meet  at  Seville  in  May  next  year. 

Amons  the  papers  to  be  presented  are  :  "  Laying  Tramwiiy 
Rails  on  the  Various  Kinds  of  Road  Surface."  by  Mr.  .L  .\. 
Brodie.  M.Inst.C.E.,  City  Engineer,  Liverpool;  and  "The 
Problem  of  Traffic  on  Conjjested  Koads  and  Streets  of 
Towns,"  bv  Messrs  W.  Rees  Jeffreys  and  .\.  E.  Cave. 
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BAD     BUSINESS. 


By     H.     R.    TAUNTON. 


The  electrical  contractor  is  sitting  in  his  office.  He  has 
been  sitting  there,  off  and  on.  for  a  year  or  more. 
Moss  is  growing  on  him  in  patches.  To  him  enters  a 
traveller.  He  has  noted  tlie  empty  showroom,  the 
diminished  stafif  knitting  a  jumper,  the  careworn 
erea.ses  in  liis  customer's  countenance  as  he  sits  moodily 
"  writing  down  "  his  stock-list.  "  Business  is  bad 
here!"  tliinks  he.  So,  knowing  that  nothing  will 
please  the  contractor  more,  he  assures  him  that  business 
is  bad  everywhere. 

"  Haven't  taken   an  order   to-day.        You're  my   last 

hope.     Let  me  show  you  this  new ." 

The  contractor  brightens  up  perceptibly — though  not 
often  to  the  point  of  placing  an  order.  Half  a  dozen 
more  travellers  come  along  and  tell  him  the  same  tale; 
and  by  the  end  of  the  day  he  is  comparatively  cheerful. 
He  almost  chuckles  as  he  reprices  his  ceiling  roses  at  2s. 
a  dozen. 

"  General  trade  depression  !  It  isn't  as  ^f  I  was  the 
only  one  !  Can't  expect  to  get  orders  while  business  is 
so  rotten — must  just  wait  till  things  improve."  And 
another  little  clump  of  fungus  sprouts  upon  him. 

He's  quite  right,  of  course,  in  saying  business  is  bad. 
It  is,  for  him  and  hundreds  like  him — such  is  the  power 
of  Monsieur  Coue !  And  business  is  likely  to  remain 
bad  until  contractors  scrape  oS  the  mildew  and  get  out 
into  the  sunshine.  In  the  words  of  the  American  poet, 
"  He  who  woos  success  should  have  his  eyes  on  the  stars, 
his  ear  to  the  ground,  and  his  nose  on  the  grindstone." 
The  expression  "Business  is  bad!"  simply  means 
that  there  is  a  scarcity  of  ready  money  in  the  com- 
munity; so  that  the  public,  after  spending  so  much  on 
the  essentials  of  existence,  has  only  a  relatively  small 
surplus  wherewith  to  buy  non-essentials.  But  there  is 
always  a  surplus.  What  it  is  spent  on  is  a  matter  of 
individual  taste,  influenced  by  social  environment,  and 
the  fashion  of  the  hour.  The  dilettante  spends  his  sur- 
plus on  artists'  proofs  and  first  editions  ;  the  bon  viveur 
on  wines  and  cigars ;  one  will  buy  a  motor  car  or  a 
pianola,  and  another  furs  and  jewellery. 

There  is  always  plenty  of  money  floating  about  to  be 
spent  on  pleasure  of  one  kind  or  another.  Why  should 
not  some  of  it  be  diverted  into  electrical  channels,  to  the 
benefit  of  contractors  and  the  industry  at  large? 

The  price  of  a  pianola  would  equip  an  electrical 
kitchen.  That  of  a  sable  coat  or  a  pearl  necklace  would 
cover  the  cost  of  an  elaborate  installation.  But  sables 
and  80  on  are  fashionable;  electricity  is  not.  The  fault 
is  that  of  the  ill-organised  electrical  trade.  Fashions 
can  be  made:  they  are  largely  the  result  of  judicious 
j)ublicity  and  subtle  propaganda. 

There  are  two  possible  ways  by  which  some  of  the 
money  in  circulation  can  be  switched  into  an  electrical 
circuit:  either  bv  making  electricity  a  fashion,  so 
aljsorbing  some  of  the  surplus  available  for  luxuries ; 
or,  better  still,  by  making  it  a  necessity,  so  that  it  taps 
the  stream  of  expenditure  before  it  dribbles  away  in 
non-essentials. 

Let  the  manufacturers,  factors,  supply  companies, 
and  contractors  co-operate  in  aggressive  advertisement 
.ntid  saloRiiianship  ;  let  them  educate  the  public  to  lot)k 
upon  electricity  as  a  desirable  luxury  which  should  have 
first  call  upon  their  spare  income.  Make  the  electrically 
equipped  home  "  the  thing  "  :  so  that  Lady  de  Vere  will 
be  as  ashamed  of  a  gas  cooker  in  her  kitchen  as  she 
would  have  been,  thirty  years  ago.  of  gas  light  in  her 
drawing  room:  so  that  .Mrs.  Newrich.  to  be  in  the  mode, 
must   have    electric    radiators    in    every    room:   so  that 


.Suburbia  \\'\\\  emulate  Belgrayia  in  electrical  equip- 
ment, and   "swank"  in  Board  of  Tiade  units. 

.UttTMatively,  if  it  be  argued  that  electricity  is  too 
utilitarian  ever  to  be  fashionable,  the  public  has  still  to 
be  convinced  of  its  utility ;  and  the  same  advertising 
energy  can  be — and  probably  more  usefully — directed  to 
preaching  electricity  and  its  applications  as  necessities, 
essential  to  existence,  or  at  least  to  comfort. 

Electrical  contracting  should  be  one  of  tiie  last  busi- 
ueases  to  be  seriously  affected  by  trade  depression.  One 
never  hears  the  baker,  in  the  worst  of  times,  complain 
that  business  is  bad.  Bread  is  a  necessity.  So  ought 
to  be  electricity.  The  remedy  for  bad  trade  is  for  it  to 
be  made  a  necessity  by  contractors  and  the  industry  at 
large. 

Yesterday's  luxury  is  to-day's  necessity.  Electric 
lighting,  some  thirty  years  or  more  ago,  was  the  toy  of 
a  few  rich  men.  To-day,  millions  of  people  in  private 
houses,  public  buildings,  shops  and  factories  are  de- 
pendent upon  it  as  their  only  means  of  illumination. 
Lamps,  at  least,  are  a  necessity  to  them;  and,  however 
bad  be  trade,  a  certain  minimum  of  repairs.  Il  the 
contractor  nursed  and  educated  his  public  properly, 
that  minimum  would  be  much  larger,  and  not  only 
repairs,  but  improvements  and  extensions  would  be  con- 
sideredlndispeusable. 

To  those  who  have  once  tried  theju,  electric  irons, 
kettles,  and  other  domestic  appliances  are  reckoned 
essentials  to  comfort.  It  siiould  be  the  mission  of  the 
electrical  contractor  to  make  those  who  have  not  tried 
them  do  so.  Obviously,  the  more  people  who  are  taught 
to  regard  certain  articles  as  necessities,  the  more  of  those 
articles  will  be  sold.  The  field  of  electrical  appliances 
widens  automatically  every  day  ;  but  contractors  should 
not  be  content  with  "  automatically." 

In  the  Stone  Age  man  ground  his  corn  by  hand. 
Later  lie  trained  animals,  and  harnessed  wind  and 
water  to  do  his  work.  Later  came  .vteam,  to  be  sup- 
planted in  modern  times  by  the  electric  motor.  Electri- 
city is  to-day  the  silent,  but  gigantic  driving  force  of 
the  world.  If  every  electric  motor  in  the  country  were 
to  break  down  simultaneously,  it  is  no  exaggeration  to 
say  that  industry  would  be  paralysed.  To  keep  them 
going  means  so  much  work  for  the  contractor — if  it  is 
only  to  supply  new  brushes.      More  necessities. 

In  a  sound  contracting  business  the  mainstay  should 
he  maintenance  and  repair  work,  small  supplies  and 
cash  sales.  However  bad  be  business  generally,  ihe 
turnover  on  these  should  yield  enough  profit  to  pay 
standing  charges,  or  the  bulk  of  them.  To  take  a 
simple  example:  if  a  contractor  could  count  on  selling 
every  lamp  bought  in  his  particular  town,  he  could  laugh 
at  hard  times-— simply  because  lamps  are  a  necessity. 
It  is  for  every  contractor  to  get  as  near  that  ide.al  as 
possible,  and  to  supplement  the  lamp  necessity  by  other 
electrical  necessities  by  educating  an  ever-widening 
circle  of  the  public  to  consider  an  ever-widening  range 
of  electrical  conveniences  as  essentials  to  twentieth  cen- 
tury existence. 

He  can  only  do  this  if  he  be  loyally  supported  by  the 
rest  of  the  electrical  industry.  He  has  been  put  in  the 
forefront  of  the  preceding  argument  because  he  is 
obviously  the  front  line  of  the  offensive  against  the 
public  ;  and  because  the  attack  upon  their  ignorance, 
conservatism,  and  deep-rooted  prejudices  can  be  best 
made  by  the  manufacturei's  and  supply  authorities 
backing  up  the  man  who  is  closest  in  touch  with  the 
"  enemy."     At  present  he  is  sorely  handicapped. 

He  has  no  effective  headquarters'  staff.  Thai  is 
hirgely  his  own  fault,  inasmuch  as  he  does  not  adequately 
support  the  E.C.A. — the  only  organisation  that  can 
secure  him  the  advantages  he  needs. 

He  fritters  away  much  of  his  energy  in  suicidul 
price-cutting  and  jealous  competition    with    other    con- 
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tractors.      A  dejjree  of  local  c()-o|iiT;itiiin   is  tlic  obvious 
remedy. 

He  has  to  face  tlic  unfair  cojupi'lilion  of  supjily  com- 
panies, wlio  run  elaborate  and  exi)onsive  showrooms.  If 
they  did  tliat  to  assist  the  small  contractor,  who  cannot 
afford  to  do  it  for  himself,  it  wouhl  l)e  a  step  in  the  right 
direction.  Hut  they  don't.  Tiiey  do  their  best  to 
starve  him  out  by  selling  direct  to  the  consumer.  Worse 
tlian  that,  they  actually,  in  many  cases,  compete  with 
him  in  installation  work.  Their  solo  object  being  to 
supply  electricify,  they  are  quite  prejiared  to.  and 
usually  do,  carry  on  their  contracting  department  at  a 
loss,  happy  in  the  assurance  that  it  will  be  met  from  the 
j>ockets  of  the  ratepayeiN,  including  the  contractors 
them.selves.  Unfair  and  foolish  are  words  too  mild  for 
such  a  policy.  It  is  dishonest,  immoral.  What  an  out- 
:  cry  there  would  t)e  from  the  drapers,  say,  if  a  provincial 
I  Corporation  started  a  haberdashery  store,  selling 
I    ribbons  and  laces  at  cost  price  ! 

Finally,  contractors  are  harassed  by  the  desultory 
sniping  of  the  manufacturers  in  their  rear.  Contractors 
naturally  would  prefer  manufacturers  to  sell  to  the 
public  only  through  tliem.  That  is.  for  many  reasons. 
an  impossible  ideal.  But  there  is  plenty  of  room  for  a 
closer  approximation  to  it;  and  there  is  crying  need  for 
a  definite  ruling  as  to  who  may  buy  and  what  mav  be 
bought  direct  from  the  works. 

Manufacturers  are  too  fond  of  flirting  with  the  non- 
trade  disconnt-snatcher.  To  accommodate  the  jerry 
wireman,  the  plumber,  and  the  toyshop  dealer,  who  only 
order  against  sales,  tliey  are  too  apt  to  stretch  their 
terms  to  the  same  limit  as  they  accord  to  the  genuine 
contractor  who  advertises,  stocks,  and  shows  their  goods. 
They  are  too  prone  to  tout  for  direct  orders,  which  left 
alone,  would  reach  them  eventually  through  a  con- 
tractor. 

The  members  of  the  E1.L.M.A.  .^re  perhaps  the  gravest 
offenders  in  this  respect.  Their  travellers  in  everv  large 
town  canvass  the  chief  institutions,  factories  and  shops. 
They  book  orders  for  grosses  of  lamps,  at  "  trade 
user's  "  discounts,  without  reference  to  the  local  con- 
tractors, to  whom  the  order  would  otherwise  have  gone. 
with  the  benefit  of  the  difference  in  terms.  Tncidentallv. 
thev  teach  the  potentiallv  best  customers  of  the  con- 
tractor to  ignore  him  and  eo  direct  to  suppliers  for  all 
their  other  electrical  requirements. 

If  a  lamp  traveller  is  tackled  on  the  point,  he  urges 
that  he  does  it  in  self-defence.  Tf  he.  A,  doesn't  do  it. 
B  or  C  will.  The  inference  is  th.at  if  A.  B,  and  C  ab- 
stain from  touting,  the  consumer  will,  in  some  miracu- 
lous fashion,  avoid  buying  anv  lamps  at  all :  whereas 
the  fact,  of  course,  is  that,  when  he  wanted  them,  he 
would  order  them  from  a  local  contractor.  In  short. 
the  apparent  policv  of  the  E.L.M.A.  is  to  tie  up  the  con- 
tractor securely  with  arbitrary  restrictions,  and  then 
fight  behind  his  li;i(k  for  liis  legitimate  profits. 

If  the  individual  members  of  the  E.L.M.A.  are  so 
anxious  to  secure  orders  for  themselves,  and  cannot 
trust  the  contractor  to  get  them  for  them,  let  them  tout 
by  all  means.  But  in  all  fairness,  any  orders  they 
obtain  should  pass  automatically  through  the  hands  of 
those  local  contractors  who  have  signed  the  E.L.M.A. 
agreement.  As  it  is,  it  is  no  seci-et  that  tlie  Lamp  Ring 
is,  by  reason  of  its  methods,  more  unpopular  with  con- 
tractors than  any  other  of  the  price-controlling  com- 
bines. 

But  they  are  not  the  only  ones  who  fetter  the  con- 
fractor  with  an  agreement  and  then  ignore  his  interests. 
Anybody,  for  instance,  can  buy  a  motor  at  trade  price; 
and  it  is  a  very  elastic  line  indeed  whicii  defines  the  con- 
ditions under  which  a  shop  or  factory  can  buy  cables  or 
s'  itchgear  on  the  same  terms  as  contractors. 

Contractors  are  not  all  so  uureasonaljle  as  to  expect, 
to  take  an  extreme  case,  preferential  terms  over  a  rail- 
way company.  But  they  can,  and  do.  <ibject  to  the  pork 
butcher  next  door  getting  the  materials  for  his  electrical 
sausage  machine  at  trade  prices. 

It  is  not  within  the  scope  of  this  .irticle  to  suggest  a 
remedy  for  this  state  of  affairs.     Something  is  already 


being  done  to  come  to  a  better  understanding  with 
manufacturers.  More  would  be  done  were  the  E.C.A. 
stronger;  and  it  is  largely  the  fault  of  the  contractors 
themselves  that  it  is  not. 

The  essential  jioiut  ail  parties  have  to  bear  in  mind, 
if  "business"  is  not  to  remain  "bad,"  is  co-opera- 
tion. The  contractor  has  to  'ook  to  the  manufacturers, 
with  their  larger  organisation  and  capital  resources,  for 
the  sinews  of  war— the  intensive  propaganda  work  : 
circulars,  pamphlets,  and  pr-^ss  advertisement.  In  re- 
turn they  must  be  prepared  to  allow  them  freedom  of 
action,  within  defined  limits,  to  exploit  fields  and  open 
up  prospects,  larger  and  wider  than  the  smaller 
resources  of  the  average  contractor  can  adequately 
handle.  The  selling  of  a  gross  of  lamps,  bv  the  wav. 
does  not  fall  within  that  definition. 

Manufacturers,  on  the  otiier  hand,  should  reali.se  that 
the  contractor,  with  his  local  connection  and  intimate 
knowledge  of  the  public's  requirements,  is  better  able 
than  they  to  keep  in  touch  with  possible  developments. 
Let  them  assist  Jum  loyally,  nor  .seek  to  deprive  him  of 
the  small  profifs  that  keep  him  in  action.  It  is  surelv 
obvious  that  it  is  better  he  should  have  what  discounts 
are  going,  and  .so  keep  profits  in  the  industrv,  than 
that  they  should  be  given  to  outsiders,  and  so  lost. 

The  m.anufacturers  are  the  big  guns,  the  heavv  artil- 
lery ;  the  factors  and  the  supply  companies  are  the  com- 
missariat ;  and  the  contractor— not  the  jerrv  wireman 
or  the  side-line  dabbler— should  be  looked  upon  as  the 
infantry:  all  engaeed  in  the  attack  on  the  lethargr  of 
the  public.  The  artillery  are  not  expected  to  rush  for- 
ward, to  try  and  seize  strongholds  of  trade  for  thein- 
selves ;  their  r61e  is  to  put  up  a  barrage  of  propaganda 
and  put  over  the  munitions.  The  commissariat  are  all 
wrong  if  they  feed  the  "  enemy  "  with  trade  discounts, 
or  .starve  their  "  front  line  "  by  subsidised  competition. 
The  infantry— often  all  too  lightly  equipped— bear  the 
burden  of  the  attack.  If  the.v— if  the  contractors— 
cannot  count  upon  the  co-operation  and  the  loyal  sup- 
port of  the  other  members  of  the  industry,  the  attack 
will  fail,  and  will  continue  to  fail :  and  "  Business  is 
had  !  "  will  become  a  truth  instead  of  being,  as  now,  a 
possibility  to  be  .ivoided. 


REMOTELY-CONTROLLED  SUB.5TATION5. 


The  M.\idstone  Example. 


The  success  that  has  attended  the  development  of  semi- 
automatic and  completely-automatic  sub-station.s  in  the 
U.S.A.  in  recent  years  has  attracted  consider.ible 
attention  and.  incidentally,  remote  control  has  made  it 
possible  to  utilise  a  consiclerable  number  of  small  water 
powers  that  otherwise  could  not  have  been  developed 
on  account  of  the  cost  of  operating  labour. 

.A.utomatic  equipment  is  chosen  in  consideration  of  the 
economy  that  it  facilitates  by  reason  of  the  elimination 
to  ail  appreciable  extent  of  the  light-load  losses  and  of 
the  reduction  in  labour  cost  that  it  atTords.  Several  of 
the  American  automatic  stations  are  of  considerable 
size,  and  some  of  them  seem  to  be  quite  the  nearest 
.approach  to  a  reasoning  mechanism  that  has  as  yet  been 
devised. 

In  this  country,  however,  progress  in  this  direction 
does  not  appear  to  have  been  made  to  any  extent. 
Nevertheless,  n  small  sub-station  that  is  partly  remotely 
lumtroUed  has  been  in  operation  quite  successfully  at. 
.Maidstone,  in  Kent,  for  the  past  15  months.  The  sub- 
station, an  interior  view  of  which  is  reproduced  in  fig.  1 
and  for  wliicli  all  the  equipment  was  furnished  by  the 
Gener.al  Electric  Co..  Ltd..  is  located  about  three- 
(|uarters  of  a  mile  from  the  generating  station  :  elec- 
tricity is  received  by  means  of  a  0.15  sc^.  in.  'i-core, 
().600-volt  underground  cable,  and  about  1,000  li.p,  is 
distributed  at  high  pressure,  being  transformed  down 
on  the  consumers'  premises;    the  3-phase  e.h.p.  switch- 
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board  is  not  shown  iu  the  illustration,  but  it  consists 
of  a  machine  panel,  an  instrument-transformer  panel, 
three  outgoing  and  two  incoming  feeder  panels,  and  is 
of   the  cubicle  type. 

The  d.c.  load  is  carried  by  the  rotary  converter  and 
switchboard  shown  in  tig.  1  :  the  former  is  capable  of 
an  output  of  500  kW  at  500  volts  and  1,000  r.p.ni.,  and 
the  latter  is  composed  of  one  machine  panel  and  four 
feeder   panels,   both    being    of    standard    type. 

The  feature  of  the  sub-station  is  the  fact  that  it  does 
not  require  anyone  to  be  in  constant  attendance.  The 
machine  is  started  up  and  put  on  load  by  hand  in  the 
ordinary  way  in  the  morning,  after  which  the  attendant 
is  free  to  leave  and  attend  to  other  duties.  The  load  on 
the  machine  is  indicated  at  the  generatinjr  station  bv  an 


Fig.   1.— a  Eemotely-controlled  Rotarv  Convertcr 


ammeter,  and  when  the  time  arrives  to  shut  down  the 
converter,  the  operation  is  carried  out  from  the 
generating  station  by  means  of  a  pilot  cable  that  is 
arranged  to  trip  the  d.c.  and  a.c.  machine  circuit- 
breakers  at  the  sub-station— a  simple  scheme  that  has 
functioned  well. 

In  conclusion,  we  have  to  thank  Mr.  E.  E.  Hoadley, 
M.I.E.E.,  engineer  and  manager  of  the  Maidstone 
electricity  undertaking,  for  permission  to  inspect  the 
installation    and   to    publish   details   thereof. 


should  be  ruined  before  I  had  tried  half  the  things  I 
have  been  told  are  good." 

There   is  truth  in   the    statement    too.     The    house- 
keeper has  two  genuine  grievances:    (1)  There  are  on 
the    market   far   too   many   expensive    accessories,   each 
capable  of  doing  one  thing,  many  of  them  only  useful 
on   infrequent  occasions  and  disappointing  to  the  over 
driven   housewife   who  is  expecting  material  help    from 
tlieni.     (2)  Electricians  and  salesmen  are  not  always  to 
be  relied  on  to  give  instructive  and  illuminating  infor- 
iriation  to  the  purchaser  who  habitually  thinks  in  terms 
i)f  pounds,   pints,  and  pence.      If  we  can  timl  the  cause 
and   remedy   for   these  two  ills    we  shall  have  gone   far 
towards  making  every  liousehold   "  electrically  driven." 
Household  accessories  may  be  divided  into  two  classes 
— heat-producing  and  power-produc- 
ing.      The      former     class      include 
irons,  toasters,  haircurlers,  grillers, 
various  kinds  of  hot-plates,  immer- 
sion heaters,    electric  saucepans  and 
kettles,  ovens    and    frying-pans,  and 
innumerable  types  and  sizes  of  radia- 
tors ;  a  regular  army  of  tiseful  trifles, 
each     needing     a     little     knowledge 
and  experience,  to  get  the  best  out  ol' 
it.      This  is  wliere  most  of  the  troubl'' 
lies  ;  the  purcliaser  doesn't  know  how 
much  heat  she  may  expect  from  her 
]iurchase,   and    in   most  cases   she  is 
unable  to  regulate  it  to  suit  her  re- 
quirements unless  she  buys  a  cumber 
some  stationary  cooker. 

A  lady  of  my  acquaintance  bought 
a  large  hot-plate,  hoping  to  boil 
coffee  and  milk  on  it — and  then  com- 
plained that  electricity  was  no  good. 
Why  ?  The  hot-plate  was  only  meant 
to  keep  dishes  warm. 

In  the  first  place,  the  makers, 
should  be  compelled  to  mark  articles- 
so  as  to  indicate  clearly  the  current 
they  are  meant  to  take,  and  in  the 
second  place,  all  travellers  who  go 
town  saying:  "'This  article  consumes 
irrespective   of   the  supply  rate  of   the 


DOMESTIC     LABOUR     5AVER5. 

Bt    MARGARET    PARTRIDGE,    B.Sc. 


A  GREAT  deal  has  been  said  and  written  about  the  need 
of  educating  the  public  up  to  the  advantages  and  uses 
of  electricity  as  a  labour  saver,  and  not  one  word  is 
exaggerated. 

It  is  diflBcult  for  the  manufacturing  or  technical 
engineer  to  realise  the  extent  of  the  ignorance  of  ordinary 
hoiiseholders  about  electricity;  45  per  cent,  are 
genuinely  afraid  of  it,  45  per  cent,  assume  a  swaggering 
familiarity  and  "  do  their  own  repairs,"  i.e.,  put  in 
heavy  copper  wire  ("electric  wire"  they  call  it)  when 
a  fuse  goes,  and  the  odd  10  per  cent,  "make  the  best 
use  of  their  electricity  bcause  they  take  the  trouble  to 
master  a  few  simple  facts.  That  is  the  engineers'  point 
of  view. 

The  housekeepers'  point  of  view  is  not  so  often  pub- 
lished. It  is,  as  a  rule,  rather  nebulous  and  indistinct 
and  is. mixed  up  with  £  s.  d.  It  might  be  expressed 
thus : — "  If.  I  were  to  start  trying  labour  savers,  I 
should  always  be  in   the  hands  of  the  electrician   and   I 


I'loni  town  t( 
lid.  an  hour 
town  they  are  in,  ought  to  be  electrocuted. 

One  day  an  intelligent  designer  will  revolutioni.je  the 
whole  situation  by  putting  on  the  market  false-bottomed 
utensils  and  a  standard  range  of  heating  units  'Thich 
can  be  slipped  in  at  will,  and  it  will  be  possible  for  a 
cook  to  "  boil  for  ten  minutes  and  then  simmer  for  an 
hour,"  or  to  tell  at  a  glance  if  her  unit  is  suitable  to 
fry  an  omelet,  or  only  to  warm  a  plate,  and  the  p-ir- 
eliaser  will  be  saved  the  necessity  of  buying  separate 
and  expensive  articles  for  every  culinary  operation. 

The  situation  with  regard  to  the  power-producers  alsi 
shows  room  for  improvement.  The  accessories  now  in 
use  include  fans,  vacuum  cleaners,  sewing-machine 
motors,  buffing  machines  of  all  sorts,  mincing  machines, 
pudding  mixers,  and  washing  machines  of  all  ^orts,  all 
expensive,  and  most  of  them  rather  alarmingly  compli- 
cated to  the  ordinary  housekeeper. 

With  the  exception  of  the  vacuum  cleaner,  none  of 
these  machines  is  in  daily  use  in  the  average  house- 
hold, yet  each  would  find  its  place  there  if  it  were 
simpler,  cheaper,  and  if  the  housekeeper  could  be  per- 
suaded that  it  would  really  be  of  use  to  her.  An  improv" 
ment  which  will  come  some  day  will  be  a  universal 
motor  with  attachments  for  nearly  all  the  small-power 
machines  used  in  the  household,  so  that  it  will  no  longer 
be  necessary  to  buy  a  motor  with  each  machine.  Mean- 
while, however,  much  can  be  done  in  the  way  of  assist- 
ing the  housekeeper  in  the  matter  of  choosing  and  using 
the  articles  now  at  her  disposal. 

Take  the  case  of  the  vacuum  cleaner  :  At  the  last 
Ideal  Home  Exhibition  there  wore  thirteen  firms  exhibi- 
ting electric  vacuum  cleaners,  and  each  was  "  the 
only  one  of  use  as  a  cleaner.  "  The  other  day  a  sales- 
man said  to  me:    "  Within  the  last  month  I  have  been 
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instruuientul  in  sending  four  vacuum  cleanurs  of  other 
makes  to  auction  sales.  1  proved  that  they  were  useless 
when  compared  with  this."  Splendid  I  No  doubt  that 
man  is  worth  a  fortune  to  his  firm,  hut  salesmanship 
which  owes  its  success  to  proving  other  articles  of  no 
use  does  more  harm  to  the  electrical  industry  than  good 
to  the  firm.  The  recent  correspondence  in  the  Elec- 
trical Review  gave  indications  of  the  state  of  affairs 
where  cleaners  are  concerned,  and  there  is  no  doubt 
that  the  poor  harassed  housewife  wanting  to  buy  a 
vacuum  cleaner  will  be  told  that  one  make  is  too  heavy 
to  lift,  another  will  wear  out  the  carpet,  a  third  will 
not  pick  up  the  dust,"  and  so  on.  In  the  end  it  will 
not  be  surprising  if  she  decides  that  it  is  too  great 
a  risk  to  buy  a  cleaner  at  all. 

Perhaps  there  is  not  so  much  competition  over  the 
other  power-producers,  but  even  here  harm  is  being  done 
by  over-enthusiasm  on  the  part  of  the  salesman.  If 
there  are  genuinely  bad  machines,  it  should  not  be  left 
to  the  opposition  salesman  to  point  them  out. 


The  electrical  industry  would  be  materially  assisted  if 
standard  tests  were  instituted  and  accessories  were 
awarded  prizes  or  certificates  for  fulfilling  their  various 
functions  satisfactorily.  There  is  a  Bureau  for 
Housewives  which  does  a  little  towards  helping  with 
advice;  machines  have  to  pass  a  stiff  test  of  "  domestic 
efficiency  "  before  being  put  on  its  list  of  useful  acces- 
sories, but  the  mechanical  and  electrical  aspects  of  the 
case  are  ignored.  Unfortunately,  this  Bureau  is  not 
very  widely  known,  and  in  any  case  certificates  of  merit 
should  not  be  granted  without  regard  to  engineering 
efficiency  and  reliability  as  well  as  to  domestic  utility. 
If  a  widely-recognised  authority  were  to  inaugurate  aa 
examination  which  took  account  of  every  aspect  of  the 
case,  and  an  article  which  was  awarded  a  first-claws 
certificate  by  such  a  body  were  known  to  have  passed 
tests  which  would  satisfy  the  housewife  as  well  as  the 
engineer,  then  no  doubt  there  would  be  less  reluctance 
on  the  part  of  the  householder  to  embark  on  a  course  of 
electric  labour  saving. 


THE     BRITISH     ASSOCIATION.— I. 


After  the  long  interval  of  sixty-nine  years,  the  British 
Association  for  the  Advancement  of  Science  has  again 
met  at  Hull  for  its  annual  conference.  The  varied 
features  of  the  city,  which  as  Kingstown-upon-Hull 
received  a  charter  from  Edward  I  in  1299,  make  it  of 
interest  to  nearly  all  the  Sections  comprising  the  Asso- 
ciation, but  perhaps  most  of  all  to  geologists.  As  a 
highly-developed  industrial  and  commercial  city  it  can 
claim  the  attention  of  engineers.  It  is  unique  in  at 
least  one  respect,  i.e.,  it  is  the  only  town  in  the  United 
Kingdom  with  its  own  telephone  system.  This  has  been 
held  up  as  an  example  of  efficient  management  and  as  a 
testimony  to  the  success  of  municipal  ownership.  A 
net  profit  of  £4,000  was  realised  during  the  past  year, 
iind  altogether  £74,000  has  been  paid  in  royalties  to  the 
State,  including  £10,000  in  1921-22.  The  system  has 
over  12,000  subscribers.  The  city  has  another  profit- 
able undertaking  in  its  tramways,  which  provide 
adequate  services  for  the  city's  300,000  inhabitants  as 
well  as  for  those  in  outlying  districts.  An  attempt  to 
brighten  the  city  by  means  of  artistically-decorated  cars 
was  essayed  last  year.  The  system  has  its  own  generat- 
ing station,  with  a  plant  capacity  of  about  3,000  kW. 
The  electricity  undertaking  which  supplies  power  over 
a  wide  and  important  area  has  a  plant  capacity  of  over 
15,000  kW;  further  plant  to  the  extent  of  10,000  kW 
is  being  added ;  this  will  rank  the  undertaking  among 
the  largest  in  the  country.  As  in  many  other  cases, 
the  coal  stoppage  had  an  adverse  effect  upon  the 
undertaking,  but  the  supply  was  maintained  by  the  use 
of  oil  fuel,  which,  although  a  costly  method,  enabled 
the  dependent  industries  to  be  carried  on. 

The  headquarters  of  the  Association  are  at  the  Guild- 
hall, and  the  various  Sections  are  housed  as  follows : — 
A. — Mathematics  and  Physics,  Central  Hall;  B. — 
Chemistry,  Waltham  Street  Wesleyan  Hall;  C  — 
Geology,  and  H. — Anthropology,  Royal  Institution;  D. 
— Zoology,  111. — Geography,  K. — Botany,  and  M. — 
-Agriculture.  Municipal  Art  School;  F. — Economics, 
Queen's  Hall;  G.— Engineering,  City  Hall;  I. — Physio- 
logy, Church  Institute,  Albion  Street;  J. — Psychology, 
Albion  Hall;  and  L.— Education,  Lecture  Hall,  Jarratt 
Street. 

This  year's  president  is  Sir  C.  S.  Sherrington, 
G.B.E.,  &c..  President  of  the  Royal  Society  and  Wayn- 
fleet  Professor  of  Physiology,  Oxford.  Among  the  many 
services  rendered  to  the  public  by  Sir  Charles  may  be 
mentioned  his  membership  of  the  Home  OflSce  Committee 
on  the  Lighting  of  Factories  and  Workshops,  and  his 
chairmanship  of  the  Industrial  Fatigue  Research  Board. 
He  has  held  numerous  important  posts  in  the  sphere  of 
physiological  education,  and  his  services  have  been 
recognised  by  many  British  and  foreign  learned 
societies. 


Prof.  T.  Hudson  Beare,  president  of  Section  G — 
Engineering — is  Regius  Professor  of  Engineering  at 
Edinburgh  University,  and  is  a  recognised  authority  on 
the  Australian  railway  problems  which  form  the  sub 
ject  of  his  address. 

The  proceedings  proper  opened  on  Wednesday  even- 
ing with  the  delivery  of  the  presidential  address.  The 
subject  was  somewhat  beyond  our  scope — "  Some  Aspects 
of  Animal  Mechanism  " — although  many  striking 
analogies  between  living  bodies  and  machinery  were 
brought  out. 

On  Thursday  morning  each  Section  commenced  upon 
a  very  full  programme.  In  Section  A — Mathematics  and 
Physics — the  first  item  was  a  discussion  on  the  "  Origin 
of  Magnetism."  Prof.  P.  Langevin,  of  Paris,  opened 
with  a  short  paper,  and  the  speakers  included  Prof.  P. 
Weiss  (Strasburg),  Principal  Sir  J.  A.  Ewing,  F.R.S., 
Dr.  A.  E.  Oxley,  and  Mr.  L.  F.  Bates.  In  the  after- 
noon Sir  William  Bragg,  F.R.S.,  lectured  on  "  The 
Significance  of  Crystal  Analysis."  Principal  J.  C. 
Irvine,  C.B.E.,  opened  the  proceedings  of  Section  B — 
Chemistry — with  his  two-part  presidential  address, 
"  The  Organisation  of  Research  "  and  "  Some  Research 
Problems  in  the  Carbohydrates."  The  first  part  of  the 
address  sounded  a  warning  against  the  employment  of 
investigators  who  had  not  received  a  sound  training. 
This  did  not  necessarily  mean  that  intellectual  freedom 
would  be  lost;  a  proper  training  gave  a  direction  and 
prevented  the  waste  of  time  in  unprofitable  by-paths. 
Sympathetic  supervision  was  necessary ;  it  was  easy  to 
use  the  technical  skill  of  a  graduate  to  carry  out  the 
more  laborious  and  mechanical  parts  of  one's  own  re- 
searches, but  the  outcome  of  such  a  policy  needed  no 
elaboration.  The  speaker  dealt  with  many  other  points 
of  value,  and  in  conclusion  advocated  for  each  institu- 
tion a  board  or  standing  committee  entrusted  with  the 
supervision  of  research  and  the  supply  of  the  requisite 
materials,  funds,  ifec. 

In  Section  F — Economics — Mr.  J.  L.  Cohen  read  a 
paper  on  "  The  Future  of  Unemployment  Insurance." 
He  considered  the  fundamental  principles  of  the  British 
scheme  of  insurance  as  sound,  but  inadequately  applied. 
Among  the  points  raised  were: — "Should  industries 
bear  the  cost  of  maintaining  their  own  unemployed?  " 
and  "  Can  insurance  be  so  organised  as  to  reduce  the 
amount  of  unemployment?  " 

The  whole  of  the  attention  of  Section  G — Engineer- 
ing— was  absorbed  by  the  study  of  the  strength  of  rail- 
way bridges;  Messrs.  A.  G.  Cookson,  J.  S.  Nicholas, 
Conrad  Gribble,  and  J.  S.  Wilson,  and  Prof.  B.  P. 
Haigh  made  contributions  to  the  symposium.  The 
morning  was  occupied  in  Section  J — Psychology — by 
papers  and  discussions  on  various  phases  of  the  applica- 
tion of  the  science  to  industry.     Dr.  C.   S.   Myers,  the 
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president  of  the  Section,  read  a  useful  paper  defining 
the  psychologist's  attitude  to  the  eflSciency  engineer. 
This  is  reproduced  in  abstract  below.  "  Practical  Ap- 
plications of  Vocational  Tests"  was  the  subject  of  a 
paper  by  Mr.  J.  Seebohm  Kowntree,  Jr.  In  Section  L 
— Education— the  programme  commenced  with  the 
delivery  of  his  presidential  address  by  Sir  Richard 
tireworv.  This  address,  which  contained  much  food  for 
thought  for  those  responsible  for  the  teaching  of  science 
in  elementarv  and  secondary  schools,  is  given  in  abstract 
form  below. 

The    Efficiency    Engineer   and   the   Industrial   Psychologist. 

I'residentuil  Address  by  Charles  S.  Mvers,  C.B.E.,  M.D., 
F.R.S.  (AbBtraci.) 
Section  J. — Psychology. 
Tuis  pai)er  is  in  the  nature  of  a  sequel  to  that  contributed 
by  Dr.  and  Mrs.  F.  B.  Gilbretb  to  the  Barcelona  Meetmg 
last  vear  of  the  International  Conference  of  P.sychotechnics 
applied  to  Vocational  Cuidance.  'Ihe  author  considers  thai 
i-T.  Uilbreth,  in  his  methods  and  nature  an  engineer,  is  the 
true  successor  of  ±\  W  .  Taylor.  The  Gilbreths'  paper  addressed 
lUe  industrial  psychologist  from  tie  euicieuc^  engmeer  » 
standpoint;  the  present  paper  reverses  tueir  positions,  and 
points  out  to  the  eliiciency  engineer  the  Umuatious  of  tiis 
worli  unless  it  De  carried  out  with  due  regard  to  Us  psycho- 
logical complications.  Ihe  psychology  of  the  worker  ditters 
according  to  social  and  other  conditions,  but  in  no  circuui- 
stance  is  it  justmabie  to  tell  a  worker,  as  Taylor  did,  that 
•■  a  high-priced  man  has  to  do  exactly  as  he's  told  from 
mormng  to  night.  Ihat  is  precisely  what  a  worker  tears 
uiU  reault  from  the  apphcatiou  of  motion  study,  if  experts, 
appointed  solely  by  the  employers,  are  to  go  round  a  lactory 
ouserving,  coudying,  and  standardismg  the  most  elhcieut 
methods  of  opeiutiou,  the  worker  suspects  that  he  will  be 
lobbed  of  his  craft  skill  and  will  be  treated  as  a  mere  piece 
of  machmery.  The  Gilbreths  insisted  that  the  psychologists 
should  understand  that  the  "  quest  of  the  one  best  way 
was  the  crux  of  the  present  industrial  problem.  To  this, 
the  adequately  trained  psychologist  retorts:  ■ 'there  is  no 
one  best  way";  the  psychological  and  physiological  differ- 
ences between  individual  workers  are  such  that  it  is  impos- 
sible to  tram  and  expect  all  to  adapt  themselves  to  perlorm 
operations  in  precisely  the  same  way.  Such  an  aim  is  harm- 
lul,  discourages  miliiitive,  and  is  impossible  of  achievement. 
Ihus  the  inuustnal  psychologist  is  diametrically  opposed  to 
laylors  ideal  of  "  scientihc  management  "  that  under  pre- 
sent usual  conditions  ■'  the  managers  ....  assume  the  bur- 
ileu  01  gathering  together  all  the  traditional  knowledge  which 
in  the  past  has  been  possessed  by  the  workmen."  Whatever 
information  of  this  kind  is  obtainable  can  only  be  eatistac- 
torily  collected  with  the  full  understanding,  consent,  and  co- 
<jperatiou  of  the  workers.  Secret  timing  is  a  llagrant  viola- 
tion of  the  principles  of  industrial  psychology.  Ihe  experi- 
ence of  the  National  Institute  of  Industrial  i'sychology  has 
been  that  the  workers'  confidence  and  collaboration  can  be 
obtained;  this  would  be  impossible  in  an  atmosphere  of 
suspicion  and  unfriendliness. 

The  eliiciency  engineer  commonly  proceeds  by  analysing  a 
given  ojK>ration  into  a  number  of  different  parts,  observing 
and  tabulating  the  movements  of  those  operatives  who  per- 
form each  of  those  parts  in  the  quickest  time,  finally  collec- 
ting into  one  series  the  quickest  and  best  movements  as 
the  "  one  best  way  "  which  is  then  stereotyped  and  forced 
on  every  worker.  The  individual  has  characteristics  which 
are  not  to  be  found  in  his  individual  parts  and  his  best  mode 
of  movement  is  not  to  be  derived  from  a  combination  of 
more  elementary  movements  selected  from  different  ol)era- 
tives  on  a  basis  of  speed.  Nor,  indeed,  is  it  justifiable  to 
conclude  «-ithout  adequate  evidence  that  the  speediest  or 
shortest  movements  are  necessarily  the  least  fatiguing.  The 
••  minute  divisions  of  moticjn  study  "  enumerated  by  Gilbreth 
have  no  psychological  or  physiological  interest  or  basis  what- 
ever. It  will  be  a  bad  dav  for  industry  if  the  worker  comes 
to  believe  that  discovery  and  construction  are  considered  by 
the  management  to  be  outside  his  scope,  and  that  his  func- 
tiou  is  that  of  an   automaton. 

According  to  Taylor.  "  No  worse  mistake  can  be  made 
than  that  of  allowing  an  establishment  to  be  looked  upon 
as  a  training  schfxjl,  to  be  us<'d  mainly  for  the  education  of 
many  of  its  emplovr^s."  The  industrial  psychologist  insistK 
that  an  establiKhment  depends  for  its  very  life  and  efficiency 
on  the  extent  to  which  it  is  utilised  as  a  training  school  and 
as  a  means  of  properly  educating  those  who  work  tliore.  Can 
anyone  suppose  that  the  best  mode  of  pettinR  the  best  work 
out  of  an  employe  is  by  bidding  him.  in  Taylor's  words,  to 
"  bear  in  mind  that  each  simp  exists,  first,  last,  and  all  the 
time,  for  the  purpose  of  payinc  dividends  to  its  owners"" 
Instead  of  trying  to  appreciate  the  various  emotional  in- 
fluences! and  incentives  which  nffect  the  worker's  efficiency, 
the  efficien'-y  engineer  is  led  by  his  mechanistic  interests 
rather  to  determine  and  set  the  task  which  may  be  expected 
of  an  efficient  worker,  and  to  devise  some  elaborate  scheme 
of  payment   which,  in  hi?  fond   imagination  that  wages  are 


the  best  incentive  to  production,  will  induce  the  worker 
to  give  his  best.  i<Vom  the  same  standpoint  the  Engineering 
Correspondent  of  the  Trade  and  Engineering  bupplcnient  (sic) 
of  The  Times  insisted  that  the  sole  fimction  of  industrial 
psychologists  was  to  give  "  a  plain  and  uncoloured  state^ 
lucnt  of  the  facts  they  are  asked  to  measure  and  not  to  con- 
cern themselves  with  either  the  ethical  or  the  economic 
aspects."  This  seems  to  imply  that  the  psychologist  is 
debarred  from  inquiry  into  the  existence  anu  origin  of  fac- 
tory Worries  and  discontent,  and  that  be  can  always  satis- 
factorily "  measure  the  facts  "  without  investigating  other, 
widely  remote,  complicating  conditions  of  a  psychological 
chai'acter.  In  actual  practice  his  .scope  must  often  be 
extended  in  this  way,  and  if  the  confidence  of  the  employer 
and  the  employed  can  be  obtained,  he  should  be  at  liberty  to 
so  extend  it.  From  his  mechanistic  standpoint  the  efficiency 
engineer  expects  man  to  behave  like  a  machine,  turning  out 
a  constant  hourly  output.  The  industrial  psychologist  re- 
cognises and  investigates  the  various  factors  that  inevitably 
enter  into,  and  influence,  the  form  of  the  work  curve.  The 
laboratory  investigations  carried  out  by  the  "  pure  "  experi- 
menter, with  ergograpbic  and  mental  work  te.sts,  are  not 
directly  applicable  to  actual  conditions.  With  regard  to 
vocational  tests,  these  must  be  considered  as  the  servant, 
not  the  master  of  the  industrial  psychologist;  they  promise 
to  be  of  the  greatest  value  but  always  require  interpretation 
in  the  light  both  of  the  individual  tested  and  of  the  indus- 
trial, psychological,  and  physiological  knowledge  and  experi- 
ence of  the  observer.  The  numerical  data  afforded  by  such 
tests  can  only  assist,  they  can  never  solely  determine  an 
appreciation  of  an  individual's  special 'aptitudes.  Not  only 
must  what  a  person  does  at  a  test  under  given  conditions 
be  con.sidered,  but  also  how  he  carries  out  that  test,  and  also 
bis  entire  personality. 

The  author  does  not  deny  that  there  are  many  improve- 
ments in  the  factory  which  are  independent  of  physiological 
and  psychological  knowledge  and  can  best  be  carried  out  by 
the  efficiency  engineer.  But  there  are  many  other,  even 
more  important,  improvements  which  devolve  on  the  indus- 
trial psychologist,  either  alone  or  in  co-operation  with  the 
efficiency  engineer.  There  is  a  wide  borderland  in  which 
the  best  results  can  be  obtained  by  intimate  co-operation, 
each  recognising  his  limitations  and  availing  himself  of  the 
expert  qualifications,  the  natural  interests,  and  the  different 
outlook  of  the  other. 

Education  and  School  Science. 

Fiesidential    address    by    Sir    Richard    Greoory,    F.E.A.S., 
F.Inst.P.     (Abstract.) 

Section  L. — Educational  Science. 
Thb  Educational  Science  Section  of  the  Briti.sh  Association 
was  established  twenty-one  years  ago  with  the  objeict  of 
introducing  scientific  conceptions  into  every  sphere  of  edu- 
cational activity.  Tlie  essential  attribute  of  all  scientific  in- 
vestigation is  the  spirit  of  discovery,  and  the  standards  by 
which  the  results  are  judged  are  not  necessarily  those  of 
practical  application.  'Teachers  too  often  forget  this  when 
contributions  to  knowledge  of  mental  processes  are  broNght 
before  them.  Education  may  be  defined  as  the  deliberate  ad- 
justment of  a  growing  human  being  to  its  environment;  and 
the  .scope  and  character  of  the  subjects  of  instruction  should 
be  determined  by  this  biological  principle.  The  resources 
available  for  teachers  provide  better  opportunities  at  th*" 
present  time  than  ever  before.  While  art  and  literature 
remain  practically  unchanged,  science  has  transformed  the 
whole  landscape  entrusted  to  it  and  the  realm  of  its  pro- 
ductivity is  continually  extending.  School  instruction  in 
science  is  not  intended  to  prepare  students  for  vocations 
but  to  equip  them  for  life  as  it  is  or  may  be.  to  give  them 
an  intelligent  view  of  things  in  general.  The  science  taught 
in  primary  and  secondary  schools  should  be  science  for  all, 
not  for  embryonic  engineers,  chemists,  or  even  biologists. 
Most  of  the  science  courses  in  these  schools  are  suitable 
enough  as  preliminary  studies  of  a  professional  type,  but 
they  are  too  specialised  for  general  benefit.  The  needs  of 
the  many  are  sacrificed  to  the  interests  of  the  few.  Ex- 
ceptional .students  may  profit  by  the  study,  but  to  the  others  it 
often  appears  trivial  or  sordidly  practical,  and  is  usually 
spiritless.  Advocates  of  both  literary  and  scientific  studies 
are  agreed  that  science  should  be  integrally  and  adequately 
represented  in  the  education  of  all  pupils  up  to  the  age  of 
sixteen,  and  the  Headmasters'  Conference  has  subscribed 
to  the  view  that  this  should  be  generalised  and  that  after 
the  at'c  nf  sixteen  students  desirous  of  taking  nn  a  special 
subject  .sliould  be  able  to  do  so.  .\  study  of  the  present 
conditions  suggests  that  (jeneral  .scientific  teaching  is  almost 
nnn-exist'^nt.  Pupils  often  leave  school  when  their  only 
introduction  to  science  has  lieon  the  study  of  mechanics 
and  heat,  and  without  the  slightest  knowledge  nf  such  a 
common  instrument  as  an  electric  bell.  One  or  two  ex- 
amining bodies  have  introdui^ed  general  science  syllabiiseH 
coverinf!  thp  rudiments  of  physics  and  chemistry  as  well  a.s 
of  plant  and  animal  life,  but  I's  in  most  cases  the=e  subjects 
mn«t  be  studied  experimentally,  few  schools  find  it  worth 
while  to  cover  such  schemes  of  work.  The  educational  value 
of  the   usual   science  course  in  secondary  schools  is  small  as 
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It  IS  generally  confined  to  quantitative  work  in  physics  and 
;  tirmistry ;  much  of  the  work  described  as  physics  really 
lirlongs  to  mensuration.  By  the  prevailing  ousession  wiui 
M^ard  to  quantitative  work  the  pupil  is  made  the  slave 
<ji  the  machine.  The  ideas  of  Herbert  Spencer,  John  L>ury, 
I  ncke  and  Rou.sseau,  which  may  be  .summari.sed  as  teachinj^ 
:<:.  httle  as  possible  to  pupils  but  inducing  them  to  discover 
;i-.  much  as  possible,  were  admirably  utilised  by  Prof.  H.  E. 
Arui.strong  in  drawing  up  detailed  schemes  of  work — on  what 
lijs  since  been  termed  the  "  heuristic  "  system.  A  necessary 
iMiulition  of  the  research  method  of  teaching  science  is  that 
the  pupils  themselves  must  consider  the  problems  set  before 
tlifiu  as  worth  solving — not  merely  laboratory  exercises. 
Thf  difference  between  subject  and  method  must  be  con- 
sidered. The  mission  of  school  science  is  not  only  to  pro- 
\  ide  training  in  scientific  method,  valuable  as  this  is,  but 
iilso  to  provide  pupils  with  a  knowledge  of  the  nature  of 
everyday  phenomena  and  applications  of  science,  and  of 
the  meaning  of  scientific  words  in  common  use.  One  reason 
f(ir  the  rarity  of  general  science  instruction  in  secondary 
srhools  is  due  to  a  great  extent  to  the  fact  that  the  teachers 
tliem.selves  are  specialists  with  little  knowledge  outside  their 
jiarticular  territory.  Where,  however,  the  general  science 
teachers  exist  they  are  compelled  to  conform  to  syllabuses 
which  restrict  their  Bcope.  A.  third  reason  is  the  necessity 
for  apparatus  and  equipment;  it  would  be  impracticabl:! 
.•md  educationally  ineffective  to  provide  the  means  by  which 
all  students  could  ob.serve  for  themselves  a  wide  range  of 
unrelated  facts  and  phenomena  in  both  biological  and  phy- 
'-nal  fields.  It  is  very  difficult,  however,  to  devise  a  labora- 
tory course  which  shall  be  both  coherent  and  educative;  in 
iither  words,  extensive  in  scope  and  intensive  in  method. 
Tile  main  thing  is  to  avoid  the  limitation  of  science  teachin^: 
til  what  can  be  done  practically;  for  no  general  survey  is 
iHissible  under  such  conditions.  It  has  to  be  remembered 
that  science,  like  art.  is  long  while  school  life  is  short,  and 
that  though  practical  familiarity  with  scientific  things  must 
III'  limited,  much  pleasure  and  profit  can  be  derived  from 
1  I'l-oming  acquainted  with  what  others  have  seen  or  thoueht. 
The  addre.ss  is  a  plea  for  the  expansion  of  scientific  in- 
.struction  in  this  humanising  spirit,  for  widening  the  gateway 
into  the  land  nf  promise  wliere  the  destinies  of  the  human 
race  are  .shaped. 


POWER      STATION      ENGINEERS'     SALARIES. 


The  Employers'  Side  of  the  National  Joint  Board  of  Em- 
ployers and  Staff  Members  (Electricity  Supply  Industry) 
has  formulated  a  series  of  proposals  which  the  Electrical 
Power  Engineers'  Association  describes  in  its  .i-Vugust  journal 
as  "in  effect,  a  complete  revision  of  the  existing  schedule." 
In  the  Electrical  Power  Engineer  the  proposals  appear  lii 
extenso ;  we  give  below  some  of  the  principal  changes,  with, 
in  some  cases,  amendments  to  the  schedule  suggested  by  the 
E.P.E.A. 

The  chief  alterations  are  those  made  in  the  "  plant 
capacity  "  headings  of  the  salaries  schedule  which  de- 
termine rates.  In  the  existing  schedule  the  following  arrange- 
ment of  classes  is  adopted:  A,  1.000  to  2,000  kW;  B  '2,001 
to  4,000  k'W;  C,  4,001  to  C.OtX)  kW ;  D,  6,001  to  8,000  k\V  ■ 
E.  8,001  to  10,000  kW;  F,  10,001  to  30,000  kW;  G,  30.001  to 
50,000  k\V ;  H,  50,001  to  100,000  kW ;  J,  100,001  kW  and  over. 
The  employers'  proposals  leave  classes  A,  B,  G,  H,  and  J  un- 
touched, but  the  remainder  are  altered  as  follows  ■  — 
C,  4,ail  to  7,000  kW;  D,  7,001  to  11.000  kW ;  E,  U,001  to 
18,000  kW;  and  F.  18.001  to  30.0<-K"l  k\V.  The  E.P.E.A.  has 
presented  a  proposal  varying  the  schedule  from  Class  P  on- 
wards, and  adding  two  more  columns  relating  to  stations 
of  from  100,001  to  150,000  k^^■,  and  to  those  with  a  capacity 
of  more  than  the  latter  figure.  Certain  spaces  left  blank 
in  the  schedule,  relating  to  the  salaries  in  Grades  1  and  2. 
have  been  filled  in.  The  E.P  E..\.  also  proposes  the  addition 
of  grading  for  undertakings  of  below  1,000-kW  capacity. 
and  the  alteration  of  the  extra  5  per  cent,  in  the  case  of 
London  undertakings  to  10  per  cent.  Owing  to  the  many 
'anomalies  which  have  arisen  under  the  present  schedule, 
both  with  regard  to  inside  and  outside  staff,  the  Association 
has  submitted  a  complete  revision  of  Section  10.  which 
deals  with  basic  salaries.  An  endeavour  has  been  made  to 
eater  for  those  oases  of  all  grades  where  duties  are  per- 
formed which  are  additional  to  those  normally  undertaken 
by  an  employe  in  a  particular  grade. 

Tlie  employer.?  propose  to  amend  Section  1  of  the  schedule 
.by  substituting  for  "  generating  plant— 100  per  cent,  of  tie 
rated  "output  in  kW  "  two  clauses:  («)  The  "  normal  con- 
.tmuous  rat<3d  output  "  and  (b)  the  maximum  demand,  in- 
cluding electricitv  used  for  auxiliary  purpo,sos,  during  any 
continuous  period  of  one  hour,  under  normal  conditions,  in 
the  financial  year  immediately  preceding  the  current  year 
8ft«r  adding  to  such  demand "  25  per  cent.  The  smaller 
5j—  13  to  be  taken  in  the  classification  of  the  station.  The 
additions  _  to  be  made  in  respect  of  converting  and 
transforming  plant  used  for  bulk  supplies  remain  the  same 
except  that  "  kW  "  has  been  sub,stituted  in  the  expression 
rotary  converting  plant— 40  per  cent,  of  the  rated  output 


in  kVA."  A  proviso  has  been  added  that  "  the  capacity  of 
a  station  receiving  bulk  supplies  shall  not  be  deemed  to  be 

increased   as   mentioned except   in   relation     to    eT- 

ployes  who  are  required  to  perform  increased  uuties  or  to 
assume  greater  responsibilities  by  reason  of  such  bulk 
supplies."  It  is  also  provided  that  where  an  area  is  divided 
into  districts  the  station  capacity  shall  be  apportioned  pm 
rata  to  their  responsibilities  amongst  the  employes  whose 
duties  are  not  performed  in  the  station ;  Class  A  is  exempted 
from  this.  The  E.P.E..\.  has  sub^nitted  revisions  of  Sections 
7  and  8.  The  bulk  supply  clause  in  Section  7  is  transferred 
to  Section  6.  The  latter  section,  which  prescribes  percent- 
age reductions  of  salaries  to  be  made  in  special  cases,  i.e., 
where  steam  is  supplied  wholly  from  outside,  in  water- 
power  stations,  in  waste-heat  stations  supplied  from  another 
source,  &c.,  has  been  amended  so  that  the  reductions  will 
apply  to  the  generating  capacity  and  nnt  to  salaries.  Sec- 
tion 2,  which  deals  with  temporarily  increa.sed  responsibili- 
ties, has  been  reworded  by  the  E.P.E.A.  to  give  clearer 
definition.  'Ihe  employers  propose  to  alter  the  holiday 
clau.se  by  making  the  maximum  period,  apart  from  Bank 
Holidays,   fourteen   consecutive  days. 

The  E.P.E.A.  proposes  amendments  to  Section  1,  which, 
in  the  case  of  shift  duties,  will  ensure  the  consideration  of 
overtime  caused  by  the  resignation  of  an  official  as  well  as 
by  sickness,  &c.  The  "  Day  Duties  "  clause  is  altered  to 
cover  mains  assistants  and  other  members  of  the  outside 
staff  more  definitely.  In  connection  with  this  clause  the 
employers  put  forward  an  addition  that  "  an  employ^  en- 
gaged in  day  duties  in  charge  of  workmen  shall  work  such 
hours  as  are  necessary  for  him  to  effectively  sujiervise  such 
workmen." 

Tlie  employers'"  proposals  contain  nothing  defining  grades, 
whereas  in  the  original  schedule  Grades  1,  3  and  8  are  speci- 
fically set  out  as  basic  grades.  As  the  preamble  to  the  pro- 
posals definitely  states  that  they  are  to  supersede  the  1920 
schedule,  it  would  appear  that  grading  is  totally  excluded 
from  their  scope.  With  regard  to  the  "  illness  "  clause  the 
new  proposals  leave  the  matter  of  payment  to  be  mutually 
aiireed  between  employer  and  employ^,  instead  of  fixing  a 
definite  scale,  as  in  the  1920  schedule. 

There  are  many  other  smaller  revisions  and  amplifications 
in  both  lists  of  proposals.  W'e  understand  that  a  meeting 
uf  the  N.J.B.  is  being  held  this  week  to  consider  the  amend- 
ments put  forward  by  both  sides.  The  matter  is  referred  to 
in  our  leading  colurnns  to-day. 


NEW     ELECTRICAL     DEVICES,    FITTINGS, 
AND    PLANT. 

Headers  are  Uirited  to  submit  particulars  ofnemor  improred  devices 
and  apparatus,  which  will  be  pmblished  if  considered  of  sufficient 
I  Merest.  

The  "  Freezone  "  Refrigerator. 

k  useful  form  of  refrigerator-cupboard  is  made  by  British 
Engineering  Units.  I^td.,  of  Coventry.  The  arrangement 
is  shown   in  the   accompanying  illustration    (fig.    1).    In    the 


Fio.  1. — The  "  Freezone  "  Rki-riokrator. 

upper  left-hand  compartment  is  a  brine  tank  containing  coiled 
copper  tubing.  Mounted  on  a  subst.antial  cast-iron  base  in 
the  lower  compartment  is  a  small  electric  motor,  compressor, 
condenser,   water  valve,    and    an    automatic    motor    switch. 
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nhich  is  actuated  by  a  tbeiiuostat  situat<>d  above  the  small 
food  couipartmeut  sbit.wa  on  the  left  of  the  illustration.  Wheu 
the  temperature  ot  the  food  compartments  has  been  reduced 
to  :i  predetemiined  le''el  the  motor  is  stopped  and  the  brine 
circulation  ceases.  Conversely,  when  the  temperature  rises 
above  the  hmit  the  motor  is  started  np.  The  large  food 
compartment  on  the  ripht-hand  side  of  the  "  Freezone  "  is 
provided  with  live  shelves.  The  overall  dimensions  of  the 
equipment  are :  height.  66  in. ;  width.  39  in.;  and  depth 
'25  in. 

The  "  Ceag  "  Pillarless  Lamp. 

The  ■'  Ceag  "  pillarless  lamp  has  been  introduced  with  a 
view  to  increasing  the  amount  and  distribution  of  light,  and 
has  been  approved  by  the  Home  Office  for  use  underground, 
after  exhaustive  tests  in  mines  over  a  period  of  two  years. 

The  lamp  consists  of  a  standard  miners'  lamp  fitted  with 
a  special  reflector  carried  by  a  bridle,  capable  of  swivelling 
in  a  larger  bridle  from  two  points  at  the  side  of  the  lamp 
top.  The  large  bridle  is  secured  by  heavy  screwed  pms 
entering   strengthening  lugs   riveted    to   the  lamp  top.      The 


F:g.  2. — The  "  Ceag  "  Pillarless   l,amp. 

remaining  portion  of  the  lamp  is  built  up  of  standard  parts, 
interchangeable  with  the  existing  standard  "  Ceag  "  miners' 
lamps. 

The  advantages  claimed  for  the  pillarless  lamp  are  as 
follows : — With  the  reflector  down  an  increase  of  light  of 
70  per  cent,  is  obtained.  There  are  no  dark  shadows  caused 
by  the  lamp  piUars,  and  a  clear  beam  of  Ught  over  an  arc  of 
160  deg.   is  thrown   forward. 

The  illustration  (fig.  '2)  ehows  the  lamp  in  front  elevation; 
it  will  be  noticed  that  the  reflector  can,  if  necessary,  be 
placed  completely  over  the  wellglass  of  the  amp. 

It  is  made  by  the  "  Ceao  "  Minebs'  Sdppli  Co.,  L/td., 
Queen's  Bead,  Bamsley. 

A  New  Electric  Rivet  Heater. 

The  advantages  of  electric  rivet  heating,  in  addition  to 
those  associated  with  electric  heating  in  general  {i.e.,  clean- 
ness, absence  of  smoke,  fumes,  sparks,  &c.)  are  many.  The 
ordinary  portable  hearth  leads  to  overheating,  is  compara- 
tively slow,  and  a  certain  amount  of  oxidation  of  the  metal 
takes  place.  The  electric  rivet  heater  is  being  increasingly 
used  in  portable  types  to  replace  portable  hearths,  and  in 
semi-portable  types  to  replnce  large  oil,  gas,  coal  or  coke 
fired  furnaces. 

A  epecial  feature  of  the  new  electric  rivet  heater  (fig.  3), 
manufactured  by  the  M.P.  Electric  Welding  Machine  Co., 
28,  Hatton  Garden,  E.C.I,  is  that  the  current  is  automatically 
cut  off  as  soon  as  the  rivet  is  heated.  It  prevents 
the  rivet  being  overheated  and  burnt  should  the  operator 
forget  to  switch  off.  The  machine  consists  of  a  step-down 
transformer  which  reduces  the  supply  voltage  to  about  three 
volts  and  increases  the  current.  The  lower  water-cooled 
electrode  jaws  are  movable,  and  are  cupped  to  take  the  head 
of  a  rivet  The  upper  jaw.s  are  fixed,  but  can  be  adjusted  to 
suit  rivets  up  to  C  in.  in  length.  The  heater  is  usually  made 
to  heat  three  rivets  independently,  three  sets  of  electrode 
jaws  being  provided.  To  obtain  the  right  heat  for  various 
sizes  of  rivets  a  selector  switch  for  regulating  the  current 
is  fixed  to  the  machine.  All  parts  carrying  the  primary 
cnrrent  are  fully  protected  and  the  voltage  of  the  secondary 
circoit  is  too  low  to  be  felt  at  all.    The  machine  is  practic- 


ally foul-proof  and  there  is  no  danger  of  receiving  a  shock. 
It  can  be  operated  by  any  inexperienced  person  and  is  ready 
for  use  by  simply  turning  on  a  switch.  Hut  rivets  can  be 
obtain  from  10  to  15  seconds,  and  one  or  more  rivets  can 
be  heated  at  a  time,  as  required.  The  operator  depresses  the 
foot  lever  and  inserts  the  cold  rivet  in  the  upper  electrode 
jaw.  As  soon  as  the  lever  is  released  the  jaw  rises  and  the 
rivet  is  clamped  tight  between  the  two  terminals.  At  the 
same  time  the  current  commences  to  flow.    In  a  few  seconds. 


Fig.  3. — A  Xew  Electric  Rivet  Heater. 

according  to  the  size  of  the  rivet,  the  passage  of  the  heavy 
cuiTent  w'ill  raise  the  shank  to  a  white  heat  the  head,  by 
reason  of  its  larger  size,  being  rather  cooler.  An  automatic 
switch  cuts  off  the  current  when  the  rivet  is  sufficiently  hot, 
if  the  workman  forgets  to  do  this. 

The  heater  is  made  in  three  sizes  taking  8  kVA,  15  kVA. 
and  30  kVA,  respectively.  The  transformer  is  designed  for 
single-,   two-,  or  three-phase  circuits. 


CORRESPONDENCE. 

Letter!  received  by  us  alter  5  p.m.  oo  Tuesday  cannot  aipfMt 

until  the  following  week.  Correrpondents  ihould  forward 
their  communications  at  the  earliest  possible  moment.  N» 
Utter  can  be  published  unless  we  have  the  writer's  name  and 
address  m  our  possession. 

Estimates  for  'Wiring  Installations. 

I  have  read  with  interest  the  article  on  estimating  for  in- 
ternal wiring  circuits;  the  author  touches  on  some  interesting 
points,  but  I  am  of  the  opinion  that  errors  are  not  made  to 
a  great  extent  by  wrongly  estimating  quantities. 

Having  had  many  years'  experience  in  hghting  contract 
estimating,  I  have  surveyed  this  problem  from  all  possible 
angles.  It  requires  little  skill  to  choose,  say,  two  or  three  re- 
presentative circuits,  measure  up  these  and  use  them  as  a 
ba«iB  for  the  whole  of  the  job.  Such  procedure  I  find  only 
gives  an  error  of  two  per  cent.,  which  does  not  show  a  two 
per  cent,  error  on  the  estimate,  because  it  only  affects  three 
items,  namely,  cable  and  its  protection  and  labour. 

Billis  of  quajifities  are  difficult  matters  for  the  architect,  and 
eome  consulting  en'jgineers  who  cannot  justly  appreciate  tae 
many  little  difficulties  the  contractor  is  likely  to  come  across. 

I  think  there  are  three  basic  reasons  for  the  discrepancy  in 
prices  of  tenders  to-day ;  they  are  :  — 

Faulty  specifications. 

Failure  of  proper  supervision  by  the  purchaser. 

Lack  of  standards  for  materials. 

Dealing  with  faulty  specifications,  here  the  architect  is  pro- 
bably the  chief  offender;  often  he  obtained  his  electric  light 
specification,  I  should  say,  when  he  obtained  his  articles,  and 
has  used  it  ever  since. 

Specifying  :  "  Wires  to  be  rubber  insulated  and  enclosed  in 
metol  casings  "  is  ambiguous,  while  "  Fuses  to  be  mounted 
on  slate  bases  "  shows  now  ancient  the  specification  is;  yet 
the  contractor  continually  gets  this  sort  of  thing. 

The  former  part  can  be  met  with  cheap  continental  cables 
in  close-joint  conduit,  and  there  are  contractors  who  would 
install  it,  while  a  contractor  of  repute  would  possibly  install 
non-association  cable  made  by  a  member  of  the  CM. A.  in 
screwed  welded  conduit. 

Again,  when  sizes  of  cables  or  minunum  voltage  drop  are 
not  specified,  there  are  contractors  who  would  put  in  cables 
far  tfKi  small.  I  would  not  say  that  they  do  it  willingly,  but 
using  the  "  maximum  amperes  i)ermi8.sible  "  column  in  tho 
I.R.B.  tables,  they  ignore  length  of  run. 

The  old  rule  of  one  thousand  amperes  to  the  square  inch 
is  applicable  to  ninety  per  cent,  of  lighting  contracts,  and  the 
I.E.E.  tables  only  to  the  large  cables,  and  the  man  dealing 
with  large  cables  has  sufficient  training  to  use  such  tables 
intelUffently. 

ShanM  are  usually  specified  as:   "  Each   lamp  to  be  com- 
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plete   with   shades."    What   kind   of   a,  shade — a  white  cone 
opal,  or  a  metal  reflector  at  six  times  the  cost? 

A  specification  should  be  act'ompanied  by  a  plan,  and  should 
at  least  contain  the  foUovvint,',  besides  the  usual  clauses: — 

G«(ir.— Type  of  switch.  I'lisn  and  distributing  board. 

Mains  and  circuit  »' ( r/ » (/ .— Size  of  cables,  or  to  be  of  1,000 
amperes  per  square  inch  cajiacity.  Whether  non-association  or 
association.  How  they  should  be  protected  :  casing,  close 
joint,  braced  or  screwed  welded  conduit.  Whether  run  on  the 
surface  of  the  walls  and  ceilings,  or  sunk. 

Hendants. — To  con.sist  of  patress,  ceiling  rose,  flex,  lamp- 
liolder,  lamp,  and  the  fixing  of  the  shade  or  fitting.  An  in- 
clusive sum  should  be  allowed  for  shades  or  fittings. 

Switches. — To  be  sunk  in,  or  fixed  on  the  surface  of,  the 
wall.  If  sunk,  an  inclusive  sum  should  be  allowed  for  switch 
plates. 

Lamf>s. — Lamps  .should  distinctly  be  specified  as  gasfiUed  or 
vacuum,  ring  or  non-ring. 

As  there  are  no  definite  standards,  it  is  essential  to '  men- 
tion makers'  names  or  insist  on  samples  being  submitted  with 
the  tender.  Tenders  otherwise  cannot  be  compared  and  are 
therefore  of  no  value. 

A  purchaser  must,  until  he  has  gained  confidence  in  his 
contractor,  inspect  the  installation  frequently  during  erection. 
Ttose  engineers  who  have  to  inspect  and  report  on  installa- 
tions will  realise  the  importance  of  this;  the  amount  of 
scamped  work  is  alarming. 

The  wireman  does  not  work  in  the  same  sense  as  a  plumber, 
who  must  make  a  good  job  ;  otherwise  the  water  or  gas  leaks. 
and  the  purchaser  sees  this  immediately.  The  wireman,  on 
the  other  hand,  can  scamp  his  work,  it  only  being  necessary 
to  avoid  the  critical  eye  arfd  a  low  in.sulation  test. 

The  third  factor,  lack  of  standards,  is  a  precedent  of  vary- 
ing prices;  almost  everything  shows  a  wide  range  in  standards 
of  quality  and  therefore  of  price. 

To  name  a  few  :  Cable  3  to  1,  tumbler  switches  2  to  1,  lamp- 
holders  5  to  3,  conduit  4  to  1,  distribution  boards  3  to  1. 

This  is  a  problem  that  cannot  easily  be  overcome ;  the  in- 
sisting, on  the  part  of  the  purchaser  or  his  agent,  on  the  sub- 
mitting of  samples  with  the  tender  would  give  the  purchaser 
greater  ability  to  choose. 

There  are  many  contractors  who  would  welcome  these  re- 
forms; the  need  to-day  is  more  urgent  than  before  the  war. 
when  the  trade  was  free  of  the  "  cheap  jacks  "  prevalent 
to-da>  because  price  rules. 

Lodestone. 

Manchester,  September  '2nd,  1922. 


The  Lightning   Conductors  of  the   County  Hall. 

Please  allow  me  to  correct  an  error  made  by  Mr.  Killing- 
worth  Hedges  in  your  issue  of  the  2.5th  inst.  He  refers  to 
the  Mersey  Dock  Board's  Liver  building;  this  should  read 
Mersey  Docks  and  Harbour  Board  office.  The  Liver  building 
situated  close  by,  has  two  li-in.  by  i-in.  copper-tape  light- 
ning conductors  fitted  to  each  "  bird,"  four  in  all,  306  ft.  above 
ground,  and  they  descend  to  earth  without  a  joint.  This  is 
a  ferro-concrete  building,  and  the  dock  office  is  a  steel-frame 
building.  I  was  the  contractor  for  both  systems  of  lightning 
conductors. 

H.  G.   Hidden. 

Liverpool,  August  Slst,  1922. 


The  Village  Power  Station. 

Owing  to  my  absence  on  hohdays  it  is  only  to-day  that  [ 
have  seen  the  letter  from  "  Arcadia  "  on  this  subject  in  your 
issue  of  August  25th.  I  know  nothing  of  the  .schemes  men- 
tioned by  "  Arcadia,"  but  as  general  manager  of  Edmund- 
sons'  Electricity  Corporation,  Ltd.,  I  am  closely  connected 
with  over  forty  small  electricity  supply  undertakings,  and 
I  have  had  to  approach  the  Electricity  Commissioners  on 
various  subjects,  including  the  permission  to  establish  new 
undertakings,  and  I  have  seen  nothing  of  the  "  do-notliing 
and'  dog-in-the-manger  policy  of  the  Commissioners  "  which 
■'"■.Arcadia"  tells  us  has  caused  his  schemes  to  be  hung  up. 

My  experience  has  been  so  entirely  different  to  that  of 
"  Arcadia  "  that  I  feel  compelled  to  trouble  you  with  this 
letter;  not  only  have  I  received  the  greatest  courtesy  and 
attention  from  the  Commissioners  and  their  staff,  but  on 
many  occasions  numerous  individuals  at  the  Commission 
have  put  themselves  to  a  lot  of  trouble  to  be  helpful  to  our 
branch  of  the  industry.  To  quote  one  instance,  I  was  sup- 
plied with  information  as  to  a  likely  source  from  which  a. 
supply  in  bulk  might  be  available,  which  in  fact  was 
obtained  on  suitable  terms,  thus  reducing  capital  expenrii- 
tnre  at  a  time  when  capital  was  very  difficult  to  obtain. 
^  From  the  nature  of  their  duties  the  Electricity  Commis- 
tiioners  cannot  lie  expected  to  satisfy  all  the  conflicting 
interests  with  which  thev  come  in  contact,  and  some  of  their 
decisions  I  have  found  it  difficult  to  understand,  but  I  am 
convinced  that  the  future  for  the  smaller  electricity  supply 
undertakings  has  greatly  improved  since  they  have  come 
under  a  department  which  understands  .something  of  the 
needs  of  their  branch  of  the  industry. 

From  my  personal  experience  I  feel  certain  that  the  Com- 
rnissioners  are  anxious  to  assist  the  smaller  towns  and 
villages  to  obtain     a     supply    of    electricity,    provided     the 


scheme  is  a  reasonable  one,  and  that  it  does  not  conflict  with 
the  larger  schemes  necessary  for  the  future  development  of 
the  district.  What  more  can  we  desire  than  a  fair  decision 
on  these  lines? 

For  the  past  few  years  the  development  of  new  under- 
takings in  the  smaller  towns  and  villages  has  been  nearly 
impo.ssible,  partly  through  the  high  cost  of  material  and 
labour,  and  partly  through  the  effect  of  the  Temporary  In- 
crease of  Cliarges  Act.  which  reduced  the  smaller  electricity 
supply  undertakings  to  such  a  deplorable  financial  position 
that  the  credit  of  this  branch  of  the  industry  was  practically 
destroyed.  Capital  could  not  be  obtained  for  new  work 
when  the  majority  of  the  older  companies  were  prevented 
from  paying  dividends  equal  to  the  deposit  interest  offered 
by  the  banks. 

To-day  the  fall  in  prices  has  removed  one  of  these 
difficulties,  and  we  have  to  thank  the  Electricity  Commis- 
sioners for  the  removal  of  the  other  difficulty  through  certain 
clau.ses  of  the  Electricity  (Supply)  Act.  1922,  which  super- 
sede the  impo.ssible  conditions  of  the  Temporary  Act. 

This  broader  policy,  for  which.  I  repeat,  we  have  to  thank 
the  Commissioners,  should  rapidly  restore  the  credit  of  the 
smaller  undertakings,   and   attract  capital  to  our  industry. 

In  those  new  undertakings  in  which  the  brighter  outlook 
has  induced  my  company  to  participate  I  have  met  with 
nothing  but  encouragement  from  the  Electricity  Com- 
missioners. 

A.  N.  Rye. 

Westminster,   September  Ist,   1922. 


Lamp  Discounts. 

I,  in  common  with  all  other  electrical  contractors  and  re- 
tailers, have  received  from  the  secretary  of  the  E.L.M.A.  a 
circular  giving  the  new  scale  of  discounts  that  it  has  decided 
to  grant  retailers  in  place  of  the  present  grading. 

I'  notice  that  in  every  case  the  retailer  is  going  to  lose  at 
least  £2  15s.  on  every  f  100  worth  of  lamps  he  sells,  compared 
to  his  present  temis,  and  in  a  good  many  cases  the  retailer 
will  lose  a  great  deal  more. 

The  E.L.M..\.  informs  us  that  this  will  take  place  on  the 
occasion  of  the  next  reduction  in  the  price  of  lamps,  so  that 
it  lamps  are  reduced  15  per  cent.,  the  retailer,  though  doing 
exactly  the  (=ame  business  in  lamps  during  the  coming  year 
as  he  did  last  year,  will  lose  at  least  £8  per  iElOO,  in  some 
cases  more. 

For  example,  if  his  sale  of  lamps  for  the  year  endmg  March 
31st,  1922,  was  £400  and  he  sold  the  same  number  in  the 
next  year,  the  sale  would  total  £340,  and  the  difference  he 
would  receive  in  profit,  according  to  the  E.L.M.A.  circular, 
would  be  £29  lis.  7d.,  so  that  the  retailer  stands  to  lose 
half  the  reduction  in  the  price  of  lamps,  without  any  ad- 
vantages worth  menlioning. 

In  reply  to  the  question  :  "  Would  there  not  be  3  greater 
sale  for  lamps  if  they  were  cheaper'?"  No!  my  customers 
would  not  buy  a  single  lamp  more,  as  they  buy  them  to  use 
and  not  to  put  them  on  a  shelf  to  look  at  because  they  are 

To  the  best  of  my  recollection,  when  the  Royal  Commission 
was  inquiring  into  the  profits  made  out  of  lamps,  it  found 
that  the  cost  of  making  a  lamp  was  about  8d.  or  9d. ;  since 
then,  wage^  have  been  greatly  reduced,  raw  materials  are 
cheaper,  and  improvements  in  machinery  have  all  tended  to 
greatly  reduce  the  cost  per  lamp. 

Not  content  with  the  increa.sed  profits,  the  E.L.M..\.  is 
now  endeavouring  to  obtain  a  part  of  the  small  profits  that 
retailers  receive  on  the  sale  of  lamps. 

Where  was  the  Electrical  Contractors'  Association  when 
these  terms  were  decided'?  I  have  heard  that  it  agreed  to 
them,  but  can  hardly  credit  it.  I  (a  small  contractor),  would 
have  fought  strenuously  against  it,  if  I  had  had  any  say  in  the 
matter,  and  I  would  agree  to  lie  loyal  to  any  movement  that 
would  give  the  retailers  back  their  old  terms. 

One  idea  that  I  offer  to  contractors  in  general  and  that 
I  would  adhere  to,  if  decided  on,  is  that  all  contractors  should 
jefuse  to  buy  any  sort  of  accessories  (from  a  wood  block  to 
a  motor)  from  or  made  by  any  of  the  firms  in  the  E.L.M.A. 
ring  (there  are  plenty  of  good  accessories  made  by  British 
fii-ms  outside  the  lamp  ring),  and  a.lso  buy  all  their  lamps 
from  factors,  making  the  lamp  ring  pay  the  highest  terras 
to  them;  that  would  be  one  of  the  ways  of  showing  the 
E.L.M.A.  that  it  is  not  the  absolute  master  it  thinks  it  is. 
A  Small,  but  Hard  Hit  Contractor. 

August  '23rd.  1922. 

Making  Hay  the  Electric  Way. 

With  reference  to  the  article  you  published  in  your  issue 
dated  .\ugust  2.")th  on  the  above  subject,  based  on  notes  on 
my  work  in  this  direition.  supplied  to  you  by  the  Electrical 
Development  Association,  in  reply  Ui  the  letter  from  Mr. 
.Tustus  Eck,  I  would  say  that  in  all  1  cured  three  large  stacks; 
the  first  figures  in  your  article  refer  to  the  second  rick,  which 
was  smaller  than  the  first,  and  consisted  of  green  grass,  soaked 
with  rain.  The  second  figures  referred  to  a  larger  stack  which 
I  cured  first  (with  less  experience  naturally),  consisting  of 
green  grass.    The  current  consumption  was  even  less  for  the 


340 


THE    ELECTRICAL    RE\TEW,  [Voi.  91.  No.  2,337,  septei.bb«  s,  1922. 


third  rick,  which  consisted  of  green  grass,  cut  late  one  day 
and  stacked  early  the  next  day.  On  the  basis  of  the  maximum 
figures,  even  the  farmer  is  well  in  pocket. 

I  find  that  my  method  has  been  mismiderstood  to  a  certain 
extent.  The  problem  I  have  been  working  at  during  recent 
years  is  the  makinp  or  curing  of  hay,  net  driiing  grass.  A 
number  of  experiments  liave  dried  grass  .successfully,  but  the 
result  is  not  what  the  farmer  or  his  stock  appreciate  as  hay. 
Proper  hay  is  the  product  of  certain  complex  bacteriological 
and  chemical  cJiange-<.  concerning  which  there  seems  to  be 
very  little  information  available.  By  long  experience  and 
good  judgment  a  good  farmer  can  obtain  these  resultv"!,  by 
properly  working  the  hay  in  the  fields,  carting  it  at  the  right 
moment,  and  making  his  stack  of  the  correct  size. 

By  the  electrical  method,  if  certain  simple  rules  are  fol- 
lowed, an  unskilled  labourer  can  obtain  as  good  hay  as  an 
exjv>rienc«'d  farmer— and  further,  the  question  of  weather  is 
entirely  eliminated.  It  was  the  question  of  weather  that 
started  me  on  the  problem,  but  now  I  find  that  in  addition 
one  can  cut  the  gra.ss  when  it  is  ready,  be  more  certain  of  the 
quality  of  the  hay.  and  also  reduce  the  labour  required. 


(Ireater  Felcourt,  East  Grinstead. 
Sepf/'mhe.r  1st,   192-2. 


R.  Borlase  Matthews. 


Calculating  Currents  in  a  MeshConnected  Threephase 
Circuit. 

There  has  recently  come  to  my  attention  an  article  by  Prof. 
-\lfred  Still,  appearing  on  page  78  of  your  issue  of  July  Slst, 
19'2;2.  and  entitled  "  Calculating  Currents  in  a  Mesh-Con- 
nected Three-Phase  Circuit."  Since  there  appears  to  be  a 
fallacy  in  Mr.  Still's  reasoning,  it  may  not  be  amiss  that  i 
should  call  your  attention  to  the  matter. 

Knowing  from  experience  that  a  knowledge  of  the  magni- 
tudes and  phase  relations  of  the  line  currents  does  not  deter- 
mine the  currents  within  the  mesh.  I  have  been  forced  to 
look    for   the    "hole"    in    Mr.    Still's    argument;    and    this 


seems  to  lie  in  the  assumption  with  which  he  begins  his 
"proof."  There  he  states  that  "Since  the  vectorial  addi- 
tion of  the  three  currents  in  the  mesh  must  be  zero,  .  .  ." 
Now.  I  am  of  the  opinion  that  a  second  thought  will  reveal 
the  fallacy  of  this  assumption ;  for  if  we  imagine  the  mesh 
to  be  composed  of  three  adjustable  single-phase  loads,  it  is 
a  simple  matter  to  vary  any  one  of  these  components  without 
in  any  way  affecting  the  currents  drawn  by  the  others. 
1'hcrefore.  the  vectorial  sum  of  these  currents  may  have  any 
value,  and  would  be  equal  to  zero  only  in  special  cases.  And 
.since  this  assumption  cannot  be  made,  the  proof  consequently 
fails. 

While  the  vectorial  sum  of  the  currents  in  the  three  lines 
must  be  equal  to  zero,  and  the  vectorial  smu  of  the  volt- 
ages around  the  mesh  must  have  a  similar  value,  it  does 
not  follow  that  the  same  holds  good  of  the  currents  in  the 
mesh. 

I  am  forwarding  a  copy  of  this  letter  to  the  writer  of  the 
article. 

Perry  \.  Borden. 

Toronto,  August  19(/i,   1922. 


Electric  Battery  Locomotives. 

With  reference  to  your  review  on  "  Electricity  in  the  Ser- 
vice of  Man,"  page  287  of  your  issue  of  August  25th,  we 
respectfully  point  out  that  discharges  of  150  amperes  from  a 
battery  of  108  ampere-hours  would  not  be  out  of  the  way 
momentarily  for  the  work  which  Jbhese  locomotives  have 
to  perform. 

Nevertheless,  a  greater  capa-city  is  usually  employed.  On. 
the  Midland  Railway  locomotive  where  our  battery  is  in- 
stalled, there  are  108  cells  of  300  ampere-hours  capacity. 
This  battery  has  now  been  in  daily  use  for  about  nine 
years;  only  positive  plates  have  been  renewed,  and  that  was 
after   five   vears. 

The  "  D.P."  Battery  Co..  Ltd. 
T.  C.  Elliott. 

Westminster,  September  ith,   1922. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings.— T.  C.^rtek,  electrical  engineer,  2, 
South  Street,  Dorchester,  and  High  Street,  Swanage.— Last 
day  for  proofs  for  dividend,  September  18th.  Trustee  :  Mr. 
\S.  A.  J.  Osborne,  Balfour  House,  Finsbury  Pavement    E.G. 

F.  H.  De.\nis,  electrical  engmeer,  20,  High  Street,  Chelms- 
ford.—First  meeting  September  loth  at  29,  Russell  Square, 
W.C.  Public  examination  October  4th  at  the  Shire  Hall, 
Chelmsford. 

Company  Liquidation. — Stockwell  &  Ohms,  Ltd.— Parti- 
culars of  claims  to  be  ^nt  by  .September  29th  to  Mr.  H. 
Holmes,  2,  Fenchurch  Avenue,  E.G.,  or  Mr.  W.  Osborne,  Bal- 
four House,  Finsbur.N    Pavement,  E.C.,  joint   liquidator.s. 

Dissolution  of  Partnership M.  P.  Tundley  &  Co.,  elec- 
trical engineers,  35,  Adelaide  Street,  Fleetwood,  Lanes.— Mr. 
F.  .Jackson  and  Mr.  M.  P.  Tundley  have  dissolved  partnership. 
Debts  will  be  attended  to  by  Mr.  Tundley,  who  will  continue 
the  business. 

Trade  Announcements.— Messrs.  .1.  Beek  &  Sons,  elec- 
tricians, have  transferred  their  business  to  new  works  and 
offices  at  7G,  Windsor  Road,  Penarth. 

Messrs.  Lio.nel  Robinson  &  Co.,  3,  Staple  Inn,  Holborn, 
W.C.I.  (Holboru  (5323),  have  been  appointed  by  the  Walsall 
Electrical  Co.,  London,  stockholders  for  its  two-range  volt- 
meters, 0/10,  0/100,  for  measuring  the  filament  and  plate 
voltage  of  wireless  valve  sets. 

Messrs.  Ayleward  Bros.,  electricians,  Bromley,  Kent,  have 
taken  over  the  business  of  Mr.  A.  A.  Hart,  55,  High  Street, 
and  6  (t  7,  Bank  Buildings,  Hastings. 

Messrs.  Willmm  Sanders  &  Co.,  90,  Charing  Cross  Road, 
\\  .C.2.,  announce  the  introduction  of  a  new  range  of  house 
service  switchgear,  with  interlocking  handle,  and  other  special 
features. 

Mr.  H.  T.  Bourne,  electri'-al  contractor,  has  opened  busi- 
ness premises  in   Whalley  Range,   Blackburn. 

Mr.  George  K>ioht,  lately  inspector  to  the  National  Boiler 
Insurance  Co.,  Ltd.,  and  of  Messrs.  Royce,  Ltd.,  Trafford 
Park,  Manchester,  has  now  joined  the  Stenholm  Engineering 
0;j.,  Lloyd's  Bank  Buildings,  Manchester,  and  is  in  charge 
of  Its  electric.! I  department. 

Messrs.  Bails  a-  Windibank.  electrical  engineers.  Sentinel 
House,  Southampton  Row,  W.C.l,  have  been  appointed  dis- 
tiiliutors  for  Messrs.  P.  &  A.  Parkinson,  Ltd.,  Guiseley, 
MiakHrs  of  the  "  Com  "  type  single-phase  motor  (manufac- 
tured under  Greedy  patents)  and  induction  type  single,  two 
and  three-phase  motors  :  al.=o  for  Messrs.  Flather  <t  Co..  Ltd., 
i,<-ed8.  manufacturers  of  direct-current  motors  and  dvnamos. 

ME.S.SRS.  G.  S.  Peckham  &  Co.,  4  and  5.  New  Compton 
»tieet,  W.C.2.  pointmg  out  .rrors  in  the  stvie  and  address  of 
the  firm  as  given  in  our  la.st  issue,  which  we  regret,  inform  us 
also  that  they  are  associated  with  Commander  R.  Preston  as 
sole  agents  for  the  British  Isles  and  Dominions  for  the  Swedish 
firros  mentioned. 


Private  Arrangement.— MooDis,  Ltd.,  electrical  engineers 
and  contractors,  84.  Craven  Park  Road,  Harlesden.— A  meet- 
ing of  the  creditors  of  this  company  was  held  on 
."August  28th.  The  company  was  registered  on  April 
21st  last  to  take  over  the  business  carried  on  by 
the  brothers  Moody.  Each  brother  took  250  £1  shares, 
which  were  issued  to  them  as  fully-paid  as  the  pur- 
chase consideration  for  the  business,  and  it  was  stated 
that  a  Mr.  Guest  had  taken  up  a  further  ^6250  in  il 
shares  for  cash.  According  to  the  facts  disclosed  at  the 
meeting  the  business  had  been  losing  money,  and  there  was 
little  or  no  stock  in  the  shop,  such  stock  as  there  was  havmg 
been  sold  by  the  sheriff  under  an  execution  in  respecf.  of  a 
writ  which  had  been  issued.  There  was  about  £80  m  the 
hands  of  the  sheriff.  The  liabilities  to  creditors  were  said 
to  be  about  £680,  and  the  only  asset  of  any  consequence  was 
the  book  debts,  which  were  stated  to  be  of  the  value  of 
about  £170,  but  which  might  realise  something  less  than 
this  figure.  Messrs.  Moody  put  forward  an  offer  of  a  com- 
position of  7s.  6d.  in  the  £,  payment  to  be  spread  over  a 
period.  This  was  not  considered  satisfactory,  and  the  meet-J 
ing  was  adjourned  with  a  view  to  giving  Messis  Moody  aa| 
opportunity  of  finding  .something  in  the  nature  of  a  guaran- 
tee.   The  following  are  creditors  :  — 

Credenda     Conduits  10       Times     Electrical    Co 25 

British  Thomson-Houston  Co.  25  General  Electric  Co.  ..."  ...  75 
Catchpolc    Maurice  41       F.Tlk,    .Stadlemann   &  Co.  ...    200 

Catalogues  and  Lists. — Messrs.  T.  C.  Jones  &  Co.,  Ltd., 
93  and  95,  W'ood  Lane.  Shepherd's  Bush.  \V.12. — A  com- 
prehensive tool  catalogue  giving  illustrations  and  prices  of 
vices,   spanners,   pliers,  drills,  lathe   tools,    &c. 

Mr.  Edgar  W.  Dorev,  Norwich  House.  Southampton 
Street,  High  Holborn.  W.C.l. — An  illustrated  descriptive 
pamphlet  dealing  with  "  .\.B.C.  "  semi-Diesel  crude  oil 
engines. 

The  K.F.M.  Engineering  .\gencies,  Ltd.,  304,  High 
Holborn,  W.C.l. — A  booklet  describing  various  types  of 
"  Tnternalite  "  signs  for  advertising  purposes. 

Messrs.  .TnsTrs  Eck  it  S.  Brook,  4-12,  Palmer  Street. 
Westminster,  S.W.l. — \n  illustrated  booklet  describing 
"  Kandem  "  a.c.  meters;  and  a  leaflet  dealing  with  bells 
and  signal  transformers. 

Messrs.  Raynf.r  &■  Heald.  Ltd.,  Duke  Street,  Derby - 
Leaflets  G  101  and  G  105,  giving  specifications,  prices,  &c., 
of  two-  and  three-phase  induction  motors. 

Messrs.  A.  Verey  &  Co.,  Ltd.,  27,  Buckingham  Gate, 
■Victoria  Street,  S.W.l— Abridged  net  price  list  for  Sep- 
tiCmber  of  electric  lighting  accessories  and  installation 
material. 
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The  Aldpn  Engine  Co.,  Ltd.,  Crown  Works,  Oicford. 
—Publication  No.  110,  a  folder  lUustratint,'  a  number  of 
engines  and  small  generating  and  pumping  sets,  and  con- 
taining copies  of  letters  from  customers. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross 
Road,  W.C.'2. — Four  priced  leaflets  dealing  respectively 
with  :  vacuum  and  gas-filled  lamps;  "  Sunco  "  electric 
tires;   "  Sunco  "  bell   tran.sformers ;   and   desk   fans. 

Callendcr's  Cable  &  Construction  Co.,  Ltd.,  Hamilton 
House,  Victoria  Embankment,  E.C.4. — A  well-produced 
l)rnchure  dealing  with  "  Kalanite  "  insulators  for  power  trans- 
i)ii.s.sion    lines. 

The  Jack.son  Electric  Stove  Co.,  Ltd.,  143.  Sloane  Street, 
S.W.I. —An  illustrated  folder  giving  particulars  and  reduced 
price.s  of  electrical  fires  of   various  types. 

The  Ben.tamin  Electric  Co.,  Ltd.,  Brantwood  Works, 
Tariff  Road,  Tottenham,  N.17.— .\  revised  discount  hst  of 
industrial   lighting   fittings,   automobile   accessories,   d-c. 

Messrs.  A.  P.  Lundbero  &  Sons,  477-489,  Liverpool  Road,' 
N.7. — List  of  reduced  prices  of  switches,  connectors,  and 
other  electrical   accessories. 

The  Stanton  Ironworks  Co..  liTD.,  near  Nottingham.— 
Stock  list  for  September  of  cast-iron  pipes;  also  a  list  of 
principal  users. 

Messrs.  A.  W.  Beuttell,  Ltd..  .58,  Victoria  Street,  S.W.I. 
-An  illustrated  and  priced  booklet  dealing  with  "  Lino- 
lite,"  "  Tubolite,"  and  "  Beuttell  "  patent  systems  of  strip 
lighting. 

The  General  Electric  Co.,  Ltd,  Magnet  House,  Kings- 
way,  W.C.'2. — "  Reasons  Why,"  No.  4,  an  illustrated  card, 
dealing  with  the  merits  of  quick-make  and  quick-break 
tumbler  switches. 

Also  No.  5,  illustrating  and  describing  B.E.S.A.  wall  plugs. 

.\teliers  de  Constructions  Blectriques  de  Charleroi,  56. 
Victoria  Street,  S.W.I. — Stock  list  (in  French)  of  motors  and 
dynamos  (September). 

The  .\rora  Co.,  Loughborough,  Leicestershire.— An  illu- 
strated and  priced  pamphlet  dealing  with  new  designs  of 
electric   fires. 

Mr.  S.  Uttl\g,  82.  Victoria  Street,  S.W.I.— Booklet  on  the 
"  Therraix  "  air  heater  for  recovering  heat  from  flue  gases, 
containing  also  technical  data,  &c. 

Messrs.  Crowther  &  Osborn,  Ltd.,  7.  Blackfriars  Street, 
Salford,  Manchester.— .'X  revised  price  list  of  "  Sceando  " 
m.f.  lamps. 

Lead  Report. — James  Forster  &  Co.'s  report  dated  Sep- 
tember 2nd  says  ;  Closing  prices  yesterday  were  £24  5s.  for 
August  and  £'23  12s.  6d.  for  November,  against  £'23  7s.  6d 
and  £22  15s.  respectively  at  the  end  of  last  week. 

Transactions  have  again  been  fairly  large,  but  not  on  the 
scale  of  the  previous  two  weeks.  The  total  this  week  is 
round  about  4.000  tons,  against  5,500  last  week.  The  tone 
has  been  firm  throughout  the  week.  The  arrivals  for  August 
are  about  17,000  tons,  a  quantity  far  in  excess  of  actual 
needs.  In  consumption,  the  only  active  trade  is  in  accu- 
mulators, whi'^h  is  quite  good.  Cable  makers  are  not  using 
as  much  as  they   were. 

Local  Exhibitions. — Messrs.  F.  J.  Jones  &  Sons, 
Ltd.,  electrical  engineers,  Chester,  were  awarded  the 
gold  medal  for  the  most  imposing  stand  at  the  Cheshire 
Agricultural  Show  last  week.  Their  exhibit  was  of  large 
dimensions,  and  the  electric  sign  lights  arrested  the 
attention  of  crowds  of  visitors.  Messrs.  F.  J.  .Jones 
exhibited  about  20  lighting  set«,  of  various  sizes.  Elec- 
trically-driven water  pumps  for  the  house  and  farm 
included  an  example  which  would  give  water  service 
from  a  well  equal  to  any  town  supply.  A  portable 
standard  power  set  for  driving  farm  and  domestic  machines 
was  exhibited.  The  "  Kaleeco  "  system  nf  wiring  was  shown. 
Other  exhibits  were  : — The  "  Briarton  "  washing  machine, 
an  electric  geyser  for  fixing  to  an  ordinary  water  tap  for 
heating  water.  ,ind  an  "  Adjusto  "  light,  which  can  be  used 
for  reading  in  the  drawing  room,  for  the  dressing  or  bath- 
room, and  for  reading  in  bed.  Many  examples  of  art  shades 
were  shown,  and  a  portion  of  the  stand  was  set  apart  to 
form  a  lounge  electrically  lit  and  heated.  There  were  wire- 
less attractions  at  Messrs.  F.  J.  Jones  &  Sons,  and  Messrs. 
Williams,  Gamon  &  Co.'s  stands.  The  instruments  were 
made  by  the  W.  J.  W.  Radio  Co.,  of  Milton  Street,  and  five 
valve  receiving  sets,  complete  with  loud  speakers,  were  on 
view  and  working  at  each  of  the  two  stands.  A  bronze 
medal  was  conferred  upon  Messrs  Williams,  Gamon  <Sr  Co. 
(Kaleyards).  Ltd.,  Chester,  for  their  di.splay  of  electrical 
plant  and  fittings. 

At  the  Shrewi^luiry  Trades  Exhibition  Messrs.  W.  Thomas- 
son  &  Co.,  of  High  Street,  had  a  fino  display  of  electrical 
goods  and  rv'ireless  instruments.  Wireless  demonstrations 
were  given  daily  nt  their  stand  under  the  personal  super 
vision  of  n  special  r(-presentative  of  Maxconi's  Wireless 
Telegraph  Co  ,  Ltd, 

Trieste  Sample  Fair.— The  Duke  of  Genoa  opened  the 
Sample  Fair  on  September  3rd.  the  Minister  for  Posts  de 
livered  the  opening  address.  The  Duke  afterwards  made  .i 
tour  of  the  stands,  showing  particular  interest  in  the  Cnloninl 
stand  and  the  wireless  exhibit  of  the  Marconi  Co. — Raitfir 
(Trieste). 


Book  Notices.—"  The  Mechanism  of  Lubrication,"  by 
William  Stone.  (40  pp.).  London  :  Industrial  Australian 
and  Mining  Standard.  Price  2b.  6d.— This  is  stated  to  be 
a  popular  explanation  of  the  principles  of  lubrication  as  de- 
veloped mathematically  by  Reynolds  and  MicheJl,  and 
employed  by  the  latter  in  the  design  of  the  well-known 
Michell  thrust  and  journal  bearings.  Professor  R.  W.  Chap- 
man, of  Adelaide  University,  has  written  an  introduction, 
and  the  treatise  is  well  illustrated  bv  means  of  photograpbt^ 
and  diagrams. 

The  Journal  of  the  Junior  Institution  of  Engineers.  Vo! 
XXXII,  Part  11,  September.  London  :  Percival  Marihall 
and  Co.  Price  2s.— The  principal  feature  of  this  number  i.s 
a  paper  on  "Anti-friction  Bearings,"  by  G.  W.  C.  Webb, 
O.B.E.  An  index  to  Vol.  XXXII  is  included,  together  with 
notes  of  proceedings. 

Messrs,  Benn  Brothers  will  publish  during  September  the 
third  volume  of  Mr.  H.  H.  Broughton's  "  Electrical  Hand- 
ling of  Materials,"  entitled  "Electric  Cranes. "—This  volume, 
to  which  the  two  already  published  are  introductory,  deals 
in  the  most  comprehensive  manner  with  every  kind  of 
crane  and  crane  mechanism.  There  are  some  3<X)  illustra- 
tions and  65  tables. 

"  The  Construction  of  Wirele.ss  Receiving  Apparatus,"  by 
P.  D.  Tyers.  Pp.  viH- 76,  figs.  28:  price  Is.  6d.  net.  "Wire- 
lees  Valves  Simply  Explained,"  by  J.  Scott-Taggart.  Pp.  v 
-fl.34;  figs.  .56;  price  2s.  6d.  net.  London:  Radio  Press, 
Ltd..  and  Sir  Isaac  Pitman  &  Sons,   Ltd. 

"  Hand  Book  of  the  Electric  Power  Club  of  Clevelajid 
U.S.A."  Pp.  28-1  Cleveland,  U.S.A.:  The  Club.  Price 
60  cents. 

The  Transaction/!  of  the  South  African  Institute  of  Elec- 
trical Engineers,  Vol.  XIH.  part  5,  July.— Included  in  this 
number  are  :  "  Notes  on  Synchronous  Converters."  by  P. 
Eraser ;  replies  to  discussions  on  "  Reinforced  Concrete  Poles 
for  Overhead  Line  and  Traction  Work."  by  B.  Sankey,  and 
"  Notes  on  Radiography,"  by  H.  G.  Symons;  and  many  notes 
of  proceedings. 

Trade  witli  Germany.— Mr.  J.  W.  F.  Thelwall,  Commer- 
cial Secretary  to  H.M.  Embassy  in  Berhn.  will  be  in  attend- 
ance at  the  Department  of  Overseas  Trade  from  September  11th 
until  September  16th,  where  he  will  be  pleased  to  interview 
manufacturers  and  merchants  interested  in  trade  with  Ger- 
many. Applications  for  appointments  with  Mr.  Thelwall 
should  be  made  at  once,  and  addressed  to  the  Comptroller- 
General,  Department  of  Overseas  Trade.  35,  Old  Queen  Street, 
London,  S.W.I.  The  reference  3905/TG/GP  should  be  quoted 
in  all  cases. 

Weldrics,  Ltd.,  v.  Quasi=Arc  Co.,  Ltd.— We  learn  from 
Messrs.  Weldrics  that  some  misunderstanding  has  arisen  with 
regard  to  their  action  against  the  Quasi-Arc  Co.,  Ltd.,  a  report 
of  which  appeared  in  our  issue  of  June  30th.  some  readers 
having  supposed  that  the  question  whether  there  was  infringe- 
ment of  the  latter's  patents  by  the  electrodes  made  by  the 
former  was  not  settled.  This,  however,  was  not  the  case; 
according  to  the  official  report  published  bv  the  Patent  Office, 
Mr.  J.  Hunter  Gray,  K.C.,  for  the  Quasi-Arc  Co.  (the  defen- 
dants), said  that  the  only  electrode  that  the  plaintiffs  had 
ever  made  had  been  admitted  not  to  be  an  infringement,  and 
that  the  admission  of  non-infringement  had  never  been  with- 
drawn. In  the  course  of  his  judgment.  Mr.  Justice  Eve  said  : 
"  The  circular  stated  that  it  had  been  held  that  electrodes  in 
which  blue  asbestos  was  partly  used  as  a  covering  constituted 
an  infringement  of  the  company's  patents.  It  had  not.  in 
fact,  so  been  held."  His  I^ord-ship  proceed  to  explain  that 
Messrs.  Weldrics  applied  pulverised  blue  asbestos  as  an  in- 
gi'edient  in  a  paste  with  which  the  electrodes  were  covered, 
and  he  .showed  from  the  correspondence  which  was  put  in  evi- 
dence that  the  Quasi-.\rc  Co.  did  not  assert  that  the  electrode 
covered  with  the  paste  was  an  infringement,  but  limited  their 
claim  to  the  u.se  of  blue  asbestos  in  the  form  of  yarn. 

Annual    Outings. — The    employes    of    the    Glasgow    and 

South-Western  Railway  Co.',s  electrical  department  held 
their  first  annual  excursion  on  September  2nd,  accompanied 
by  the  Chief  Electrician  (Mr.  George  Thomson)  and  the  Chief 
Insiiector  of  Plant  and  Machinery  (Mr.  H.  Urquhart).  The 
party,  from  all  parts  of  the  G.  &  S.W.  system,  met  lats 
Glasgow,  and  proceeded  by  train  to  Craigendoran,  thence 
by  .steamer  to  Anochar.  luncheon  being  provided  on  the 
steamer.  Walking  across  to  Tarbet,  Loch  Tximond.  the  party 
embarked  on  the  Princr  Grorge.  and  .sailed  down  Loch 
T-omond  to  Balloch,  where  tea  was  served.  The  party  was 
f.avourod  by  excellent  weather,  and  arrived  back  in  Glasgow 
about  7.30  p.m. 

Norwegian  Agencies. — The  Commercial  Secretary  to 
H.M.  T-egation  at  Christiania  has  forwarded  to  the  Depart 
ment  of  Overseas  Trade  a  list  of  Norwegian  agents  seeking 
connections  with  British  manufacturers  and  exporters  of  .i 
large  variety  of  commodities,  including  textiles,  chemicals, 
hardware,  coal,  iron,  and  steel,  provisions.  A-c.  Interested 
British  firms  or  individuals  who  are  desirous  of  appoin*ing 
agents  in  Norway  should  make  appUcation  to  the  Depart- 
ment of  Overseas  Trade.  .3S.  Old  Queen  Street.  Loriios. 
SWl  (quoting  Reference  Number  D.O.T./F.R./5S40).— 
Board  of  Trade  Jovrnal. 
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Wages  in  the  Electricity  Supply  Industry. — In  view  of 
rumours  ctirrent  with  respect  to  further  wage  de- 
creases in  the  London  area  electricity  undertakings,  tho 
Marylebone  branch  of  the  National  Amalgamated  Union  of 
Knginemen  and  Electrical  Workers,  at  a  meeting  held  on 
September  1st.  passed  the  following  resolutions,  and  gave 
instructions  for  them  to  be  circulated  so  that  common  actiou 
might  be   taken  :  — 

That  as  the  wage  cuts  put  into  operation  have  alre.ady 
amounted  to  about  30s.  per  week  on  the  average  and  have 
brought  down  the  wages  of  some  grades  below  the  £'i  limn. 
there  shaJl  be  no  further  cuts  in  wages.  The  so-called  fall 
in  the  cost  of  the  vital  necessaries  of  life  is  viewed  by  this 
branch  with  suspicion  and  distrust,  as  men  in  many  grades 
\\ill  be  driven  below  the  poverty  line  if  the  falls  go  down 
much  below  £3.  and  will  have  to  seek  parish  relief  to  eke  out 
their  scanty  wage?  t/,  ensure  their  children  being  fed  and 
rents  duly  paid. 

That  this  branch  regards  the  still  continued  high  charges 
for  electricity  as  tantamount  to  a  breach  of  faith  with  the 
public  in  view  of  the  fact  that  prices  were  rapidly  advanced 
when  wage  increases  took  place,  but  have  not  been  generally 
lowered  in  similar  proportions  now  that  the  employes  m 
the  London  area  alone  have  lost  many  hundreds  of  thousands 
iif  pounds  through  wage  cuts.  The  branch  Ts  of  opinion  that 
the  vast  profits  disclosed  in  the  published  balance  sheets  of 
electricity  .supply  undertakings  show  the  urgent  necessity  for 
a  re-adjustment  of  prices  to  the  consumer,  to  bring  these 
charges  into  line  with  the  sacrifices  the  men  have  made  to 
ensure  reduced  working  costs. 

That  a  protest  be  lodged  againgt  the  Executive  Officers  of 
the  supply  stations  and  undertakings  being  allowed  to  re- 
tain their  war  wages  and  allowances  and  increases  due  to 
war  conditions  while  the  men's  wages  are  being  lowered. 

Other  resolutions  stipulate  that  no  revision  of  the  Schedule 
(if  such  be  submitted  by  the  employers)  shall  be  entertained 
by  the  J.LC.  delegates  before  submitting  it  to  the  rank  and 
tile,  and  that  stabilisation  of  wages  for  the  London  area  as 
a  separate  section  shall  be  pressed  for  on  the  lines  of  the 
Railway  Shopmen's  .\ward  728.  dated  July  8th,  1922,  with 
modifications  suitable  to  the  electricity  supply  industrv. 

The  Prague  Samples  Fair.— This  Fair  was  opened  on 
September  3rd.  There  are  about  2,260  exhibitors,  including 
two  thou.sand  Czecho-SIovakian  firms. 

Vulcanised  Fibre. — The  Committee  appointed  under 
Part  II  of  the  Safeguarding  of  Industries  Act.  1921,  with  re- 
gard to  vulcanised  fibre,  has  arranged  to  hold  its  next  sit- 
ting for  the  taking  of  evidence  at  12  noon,  on  Tu&sday,  Sep- 
tember 12th,  at  5,   Old  Palace  Yard.   Westminster,   S.W.I. 

German  Glow  Lamp  Prices. — The  Glow-lamp  works  in- 
cluded in  the  Central  IJnion  of  the  German  electro-technicaJ 
industry  have  decided  to  double  the  basic  prices  introduced 
on   July  31st. 

Calendar. — ^The  British  Aluminium  Co..  Ltd.,  109,  Queen 
Victoria  Street,  E.G. 4.  has  sent  u.<!  a  calendar  for  September, 
1922,  to  -August,  1923.  bearing  illustrations  of  a  variety  of 
aluminium  sections. 

Osram  Lamps— Price  Reductions. — Pre-War  Prices.— As 
we  go  to  press  we  learn  that  the  prices  of  Osram  lamps  have 
been  brought  down  below  the  pre-war  level.  The  reductions 
vary  from  12i  per  cent,  to  30  per  cent,  for  the  various  sizes  :  — 

Osram  Vacudm  Lamps. 
Low  voltage. 
100,  10.^  110,  115,  120, 
12.'>,  and  l.SO  volts  ...     10.  20.  and  30  watts  from  28.  6d.  to  28.  2d. 
do.        do.  ...     40  and  fiO  watts  „     2s.  9d.  to  28.  2d. 

T/igh  roltage, 
200.   20.1,  210,  220,  22.5. 
230,     240,    250    and 

260  volts       20  watts  3s.  .Sd.  to  2s.  M. 

do.        do.  ...     30,  40  and  60  watts      .,     3s.  Od.  to  2s.  6d. 

OSBAM   GaSFILLED   LAMPS. 
Low  riiltagi'. 
100.  10.5,  110,  11.5,  120, 

125  and  130  volts    ...     30  watts  4s.  Od.  to  36.  Od. 

<io-        do.  ...     40  watt*  48.  Od.  to  3s.  Od. 

'io.        do.  ...     COwatis  ...        .,     48.  6d.  to  3s.  «d. 

'lo-        flo.  ...  100  watts  ...         „     78.  6d.  to  6s.  Od. 

Iligli  i-oltagr, 
200,  205,  210,  220,  225. 
230,     240,     250     and 

260volt«      40  watts  .56.  Od.  to  38.  fid. 

'>0-         "^o-  •••     fiO  watts  58.  fid.  to  48.  Od. 

'lO'         '•"•  ••■   mOwattB  7h.  6d.  to  6s.  Od. 

This  remarkable  result,  we  understand,  has  been  achieved 
by  means  of  improvements  in  machinery  and  methods  of  con- 
struction and  by  greatly  increased  manufacturing  facilities  at 
the  specialised  Osram  0.j:.C.  factory  at  Hammersmith, 
coupled  with  an  enhanced  demand  for  electric  lamps  due  to 
the  growing  popularity  of  electricity  as  an  illuminant. 

For  Sale. — Wonlwirh  Bori.ut'h  Gouncil  rlertricitv  depart- 
ment hsfl  for  disposal  surphic  .-)<.)ri.-  and  steam  generating 
plant,  &c. 
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Australia. — The  Moewell  Scheme. — The  following  parti- 
culars relating  to  the  Morwell  scheme  have  been  forwarded 
to  the  Department  of  Overseas  Trade  by  H.M.  Senior  Trade 
Commissioner  in  .\ustralia  in  continuation  of  the  report 
issued  by  the  Department  in  .^pril  last : — .\U  the  principal 
contracts  for  the  plant  and  mai-hincry  for  the  main  power 
station  at  Yallourn  have  been  placed,  and  the  reports  indi- 
cate that  the  progress  with  the  manufacture  of  the  machinery 
is  good.  A  considerable  portion  of  th<'  transformers,  switch- 
gear,  &c.,  has  already  been  delivered,  while  the  manufac- 
ture of  the  five  large  turbo-alternators  and  of  the  condensing 
plant,  whicli  is  being  supplied  by  Thompson  &,  Co.,  Castle- 
maine,  Victoria,  is  well  advanced.  The  greater  part  of  the 
preparatory  work  of  the  site  has  been  complet-ed;  the  con- 
tractors for  the  steel  work  for  the  power  station  are  at 
"work  on  the  ground,  and  steel  work  is  now  arriving.  Gangs 
have  been  organised  for  the  erection  of  the  transmission  line 
(over  a  distance  of  112  miles)  for  which  much  of  the  material 
has  now  arrived.  The  erection  of  the  auxiliary  station  at 
Newport  is  proceeding  satisfactorily  and  iu,stifies  the  anti- 
cipation that  the  station  wOl  be  in  operation  by  May,  1923, 
as  originally  intended.  On  the  coal-winning  operations,  the 
removal  of  overburden  has  already  commenced,  and  it  is 
expected  that  the  winning  of  coal  will  be  commenced  by 
the  end  of  this  year.  A  considerable  portion  of  the  briquet- 
ting  machinery  is  now  arriving.  Much  work  has  been  done 
at  the  site  in  preparing  foundations'  for  the  plant  and  ma- 
chinery which  is  expected  to  be  operating  by  the  end  of 
1923.  The  Government  has  authorised  the  erection  of  a 
model  township  at  Yallourn,  the  site  of  the  works,  and  this 
is  being  put  in  hand  with  all  speed.  The  township  scheme, 
which  is  estimated  to  cost  £224,000  provides,  in  its  first 
stages,  for  accommodation  being  made  available  for  the  Com- 
mission's employes  by  the  erection  of  20)  tenements,  but  the 
final  scheme  makes  provision  for  a  population  of  3,000. 

Bath  (N.S.W.).— The  Municipal  Council  is  applying  for 
sanction  to  borrow  £40,000  in  connection  with  the  scheme 
for  supplying  electricity  to  the  town. 

Amesbury. — Street  Lighting. — The  Parish  Council  has 
decided  to  adopt  a  scheme  put  forward  by  the  Electric  Light- 
ing Co.  for  illuminating  the  streets  by  electricity.  The  com- 
pany hopes  that  the  arrangements  will  be  completed  by 
October. 

Belfast. — Visit  to  Gennevilliers. — At  the  monthly  meet- 
ing of  the  Corporation  it  was  decided  to  send  delegates  to 
the  visit  which  is  to  be  made  to  the  Gennevilliers  Power 
Station  next  month.  The  Belfast  representatives  will  include 
the  chairman  and  the  deputy  chairman  of  the  Electricity 
Committee,  the  Town  Clerk,  the  City  Surveyor,  and  the  City 
Electrical  Engineer. 

Barrow. — Supply  to  Rampside. — The  Highways  Committee 
has  approved  of  a  proposal  that  the  cables  on  the  open  front 
for  the  supply  of  electricity  to  Rampside  be  laid  underground 
instead  of  being  erected  on  poles,  as  was  at  first  suggested. 

Burnham  (Berks.). — Electric  Lighting  Canvass.— The 
Parish  Council  has  appointed  a  committee  to  obtain  infor- 
mation relative  to  a  supply  of  electricity  for  the  parish.  The 
Slough  and  Datchet  Electric  Light  Co.  asserts  that  a  canvass 
made  of  the  parish  was  not  satisfactory,  but  the  CoULoil 
contends  that  the  company  did  not  make  a  proper  canvass. 

Burnley. — Year's  Working. — The  report  of  the  electrical 
engineer  (Mr.  J.  E.  Starkie)  for  the  year  ended  March  31st, 
1922,  records  a  total  revenue  of  £88,495,  comparing  with 
£75,255  in  the  previous  year.  Working  expenses  totalled 
£70.170.  as  against  £60,178,  leaving  a  gross  balance  of  £18,325 
(£15,077).  ITie  net  result  after  payment  of  sinking  fund,' 
interest  charges,  &c..  was  a  profit  of  £916;  in  1921-22  there 
was  a  net  lo.ss  of  £.540.  A  total  of  £92,539  was  spent  on 
capital  account  during  the  year.  This  included  £78,692  for 
tiiachinerv,  and  £11,684  for  mains  and  services.  The  num- 
ber of  kWh  sold  decreased  from  7,594.107  to  7,423,557  but 
the  maximum  load  increased  from  3,375  to  3,418  kW.  Owing 
to  the  poor  quality  of  the  fuel  obtained  during  the  coal  stop- 
page, the  fuel  consumption,  for  a  smaller  output,  was  about 
2.000  tons  more  than  in  1921.  A  schedule  of  prices  included 
in  the  report  shows  a  small  all-round  increase. 

Continental, — Denmark. — The  Danish  Committee  which 
last  year  investigated  the  possibilities  of  Danish  hydro- 
electric works  reached  the  conclusion  that  the  erection  of 
.seven  works  in  Jutland,  which  would  he  able  to  meet  60 
per  cent,  of  the  consumption  in  Jutland,  c-ould  be  carried 
out  with  advantage.  It  was  calculated  that  the  expenditure 
on  the  seven  works  would  amount  to  30,000,000  kronen,  and 
the  price  to  be  charged  would  be  from  10  to  15  ore  per 
kWh.  Seeing  that  a  high-pressure  cable  from  Norway  to 
Jutland  would  involve  an  outlay  of  about  50,000.000  kronen, 
it  is  stated  that  it  would  be  disadvantageous  to  procure  a 
.supply  from  such  a  di.stanoe.  Since  the  publication  of  the 
report  of  the  committee  the  question  of  the  rational  utilisa 
tion  of  the  peat  bogs  in  Denmark  has  assumed  prominence. 
Mr.  G.    Gregersen,    of   the   Danish    Technological     Institute, 
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points  in  this  connection  to  the  favourable  results  obtained 
in  Germany.  The  experience  gained  with  the  latter,  it  is 
said,  suggests  that  similar  generating  stations  should  be 
established  at  the   i)eat   bogs  in   Denmark. 

Poland. — The  Union  of  Polish  Electrical  Undertakings  is 
reported  to  have  prepared  a  scheme  of  works,  which  are  con- 
sidered to  be  of  an  urgent  nature.  .\mong  others  the 
scheme,  which  it  is  hoped  to  carry  out  with  the  aid  of 
foreign  capitalists,  provides  for  the  construction  of  a  central 
station  at  Bory.slaw,  together  with  electric  railways  in  this 
oil  region. 

France.— Steps  are  being  taken  to  set  up  a  rural  distribu- 
tion network  to  supply  nine  communes  in  the  d^partement 
iif  Calvados.  The  electricity  will  probably  be  obtained  from 
the  city  of  Caen.  Messrs.  Langeons  &  Cieneslay,  electricians, 
have  applied  for  mayoral  permission  to  cross  two  inter- 
vening communes  for  the  purpose. 

The  Societe  d'Tnteret  CoUectif  Agricole  de  Sandemont  et 
Environs  has  applied  for  a  concession  to  supply  electricity  to 
ten  communes  in  the  Pas-de-Calais  departement  and  two 
communes  in  the  Departement  du  Nord. 

Italy. — Tlie  Societi  Elettrica  del  Piacentino  has  been 
formed  at  Salerno  to  utilise  the  Paver  Piacentino  for  the 
[iroduction  and  distribution  of  electricity.  The  capital  of  the 
company  is  250,000  lire. 

Darwen. — Reddction  op  Meter  Rent.— The  Electricity 
Committee  has  decided  that  meter  rentals  shall  be  reduced 
50  p«r  cent.,  as  from  July  1st,  and  that  the  matter  be  re- 
considered after  the  September  balance  sheet  has  been  re- 
ceived. 

East  Grinstead. — Proposed  Electricity  Scheme.— By  the 
casting  vote  of  the  chairman,  the  Urban  Council  recently 
adopted  a  report  upon  the  proposed  electricity  scheme.  It 
was  shown  that  the  income  for  the  first  year  woxild  be 
about  £1,678,  and  working  expenses  £1.180,  giving  a  gross 
profit  of  £498.  The  capital  expenditure  would  amount  to 
£20,000.     Loan  interest  and  repayment  would  be  £1,600. 

Elland. — Year's  Working.— The  Electricity  Committee  re- 
ports that  the  profit  earned  during  the  year  1921-22  was 
over  £3,000;  in  the  previous  year  a  deficit  of  £2,000  was  in- 
curred. The  Committee  recommends  a  reduction  of  12J  per 
cent,  in  the  pre.sent  charge  of  8d.  per  kWh. 

India. — Ootacamund.— The  Municipal  Council  recently  con- 
sidered an  offer  of  the  Nilgiri  Power  Syndicate  to  supply 
the  district  with  electricity,  but  decided  to  allow  the  Metro- 
poiitan-Vickers  Co.  to  install  a  distribution  scheme  and  pro- 
vide a  temporary  supply  from  the  Cordite  factory  at  Ara- 
vangadu. 

Knaresborough. — Workhouse  Lighting.— The  Board  of 
Guardians  has  appointed  a  committee  to  consider  the  ques- 
tion of  having  electric  lighting  installed  at  the  workhouse. 
The  Harrogate  Town  Council  has  offered  a  supply  with  a 
minimum  payment  of  £425  per  annum  for  four  years,  or 
£300  per  annum  for  five  years. 

Llanelly.— Accident.— Four  men  employed  by  the  Llanellv 
Electric  Lighting  &  Traction  Co.  on  August  29th  were  dis- 
mantling an  electric  light  standard  in  the  Town  Hall  Square. 
The  standard  was  lashed  to  a  lowering  wagon,  and  two  men 
were  at  the  top  of  it  when  it  collapsed  and  they  were  thrown 
to_  the  ground,  one  fracturing  his  elbow  and  the  other  sus- 
taining injuries  to  the  hip,  which  necessitated  medical 
attention. 

Lyme  Regis. — Proposed  Electricity'  Supply.- .^t  a  recent 
meeting  of  the  Town  Council  a  draft  Order  which  the 
Electricity  Commissioners  proposed  to  issue  was  discussed. 
It  was  stated  that  the  maximum  price  chargeable  had  been 
lowered,  but  the  Mayor  explained  that  the  lower  rate  at 
which  money  was  now  obtainable  would  more  than  com- 
.  pensate  for  this.  It  was  hoped  that  the  objection  to  th<' 
erection  of  overhead  lines  would  be  overcome  as  underground 
cables  w-ould  entail  considerable  expense. 

Masham.— Proposed  Price  Increase.— The  Urban  Council 
has  applied  to  the  Electricity  Commissioners  for  an  order 
permitting  it  to  increase  the  maximum  charges  for  elec- 
tricity from  8d.  per  unit  to  9d.  for  lighting,  and  to  4Jd.  per 
uriit  for  power,  with  minimum  payments  of  lis.  3d.  for  the 
winter  quarters,   and   7s.   6d.    for   the  summer   quarters. 

New  Zealand. — Devonport.— .Application  is  being  made  for 
.sanction  to  borrow  £40,000  in  connection  with  the  electricity 
scheme  for  the  district. 

Okehampton. — Proposed  Purchase  of  Undertaking.— Tlio 
Town  Council  has  in.structed  the  Town  Clerk  to  communi 
t'.U-  with  Messrs.  Nicholls  &  Unwin  for  the  purpose  of  arrang- 
ing with  them  to  advise  the  Council  as  to  the  advisabilitv  of 
purchasing  the  Okehampton  electric  light  undertaking, 
and  to  make  the  necessary  valuations,  Ac. 

Seaton. — Proposed  Elkctricity  Supply.— Steps  are  being 
taken  to  ascertain  the  views  of  residents  as  to  the  ad  via- 
bility of  instituting  a  scheme  of  electricity  supply.  There 
are  a  number  of  private  installations  in  the  town,  but 
although  the  Council  has  discussed  the  matter  at  various 
times  no  definite  move  has  been  made. 


Spenborough.— Loan.— ITic  Urban  District  Council  ha., 
decided  to  apply  for  a  loan  of  £7,675  to  carry  out  a  scheme 
of  electricity  supply  to  Scholes,  and  to  make  the  neceeaary 
sub-station   arrangements. 

St.  Annes=on. Sea.— Proposed  Extensions.— The  Urban 
District  Council  has  deputed  the  electrical  engineer  (Mr. 
J.  H.  Clothier)  and  a  member  of  the  Council,  to  confer  with 
the  Electricity  Commissioners  respecting  extensions  of  plant 
at  the  electricity  works. 

Portmadoc. — Electricity  Supply.— The  North  W^es  Power 
Co.  has  obtained  the  consent  of  the  Council  to  erect  trans- 
mission poles  and  wires  within  the  local  area  from  Cwui 
Dyli  via  Tremadoc,  to  Criccieth. 

Stalybridge.— Loan.— The  Generating  Station  Committee  of 

the  Stalybridge,,  Hyde.  Mossley,  and  Dukinfield  Joint  Tram- 
ways and  Electricity  Board  has  recommended,  and  the  Board 
has  approved,  application  for  sanction  to  borrow  £44,700 
to  carry  out  plant  extensions  which  have  become  urgently 
necessary. 

Wrexham. — Mutual    Supply    Scheme.— The  Town  CoaDcil 

has  arranged  with  the  Gresford  Colliery  to  receive  or  give  a 
supply  of  electricity  as  necessary.  It  is  hoped  to  have  the 
mains  laid  for  this  purp>ose  by  December  next. 

The  British  Thomson-Houston  Co.,  Ltd.,  has  been  awarded 
the  contract  for  the  supply  and  erection  of  a  rotary  con- 
verter and  switchgear  at  a  total  cost  of  £2,564. 


TRAMWAY    AND    RAILWAY    NOTES. 


Aberdeen. — Year's  Working. — The  1921-22  report  of  the 
municipal  tramway  department  (manager :  Mr.  Wm. 
Forbes)  shows  a  total  income  of  £184,618,  comparing  with 
£191,470  in  the  previous  year.  Working  expenses  amounted 
to  £137,979,  as  against  £157,585,  leaving  a  gross  profit  of 
£46,639  (£33,885).  Interest,  sinking  fund,  depreciation,  &c.. 
absorbed  £31,550,  as  against  £32,304,  giving  a  net  profit  of 
£15,089,  as  compared  with  £1,581  in  1920-21.  Capital  ex- 
penditure during  the  year  amounted  to  £7,890,  mainly  on 
the  construction  of  new  cars  and  permanent,  way.  There 
was  a  decrease  in  traffic ;  the  passengers  carried  numbered 
41,087,388,  as  against  42,953,807;  the  car  mileage  fell  from 
2,307,259  to  2,252,889.  The  motor  omnibuses  earned  a  net 
profit  of  £771. 

Barrow. — Inquiry. — It  is  proposed  to  hold  an  inquiry  into 
the  working  and  control  of  the  tramway  undertaking. 

Bristol. — Acquisition  of  Tramways. — During  the  present 
month  a  committee  of  the  Corporation  is  to  consider  the 
question  of  acquiring  the  tramways  at  the  next  date  of 
option. 

Burnley. — Year's  Working.— The  1921-22  accounts  of  the 
municipal  tramways  department  (general  manager :  Mr. 
H.  Mozley)  record  a  total  income  from  all  sources  of 
£163,058,  as  compared  with  £180,792  in  the  previous  year. 
Working  expenses  totalled  £144,632.  as  against  £168,140. 
leaving  a  gross  profit  of  £18.426  (£12.6.52).  The  payment  of 
capital  and  other  charges  absorbed  £20,740.  causing  a  net 
deficit  of  £2,314— a  large  reduction  upon  the  previous  year's 
debit  of  £9.752.  The  traffic  statistics  showed  a  decrease; 
passengers  carried  from  23.407,356  to  19.164,508.  and  car- 
miles  run  from  1,774.198  to  1,522.278.  The  report  of  the  gene- 
ral manager  states  that  the  coal  miners'  dispute  had  serious 
effects  upon  the  undertakinsr.  causing  a  net  loss  of  £13.000. 
The  arrears  of  repairs  caused  by  the  war  were  considerably  re- 
duced. The  necessity  to  relay  greater  lengths  of  track  had 
also  had  an  adver.se  effect  upon  the  traffic. 

Continental. — Germany. — The  growth  in  working  expenses 
of  the  electric  tramways  at  Gerthe  and  Hoerde.  Westphalia, 
threatens  to  bring  these  lines  to  a  complete  standstill. 
Wages  and  raw  materials  have  reached  such  a  level  that  it 
is  thought  to  be  no  longer  possible  further  to  raise  the  fares 
to  meet  the  higher  working  expenses,  the  wages  of  the  tram- 
way employes  alone  having  now  advanced  to  37}  marks  per 
hour  at  Gerthe.  The  owners  of  the  Hoerde  district  lines 
have  already  applied  for  permission  to  discontinue  the  ser- 
vices. 

India. — Proposed  Ti'bk  Railways.— The  office  of  the  High 
Commissioner  for  India  has  forwarded  to  the  Department  of 
Overseas  Ti'ade  copies  of  reports  on  the  proposed  tube  rail- 
ways between  the  East  Indian  Railway  and  the  Eastern 
Bengal  Railway,  together  with  a,  book  of  plans  and  a  longi 
tudinal  section  These  documents  can  be  inspected  by  repre- 
sentatives of  United  Kincdom  firms  interested  on  anplica 
tion  tn  Room  49  of  the  Department  of  Overse.Ts  Trade.  35. 
Old  Queen  Street.  Westminster.  London,  S.W.l.  until 
September  20th  next,  after  which  date  thev  will  be  available 
for  loan  in  order  of  application  to  firms  in  the  Provinces  which 
nre  unable  to  have  them  inspected  in  London  (Eef.  9,26'J'' 
E.D./E.P.) 
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London. — Post  Office  Railway. — The  Minister  of  Trans- 
port has  extended  the  time  of  the  Post  Office  (London)  Rail- 
way Act,  1913.  for  the  completion  of  the  railway  and  works, 
until  August,  19-24. 

Central  London  Railway. — The  Minister  of  Transport  has 
extended  the  time  of  the  Central  London  Railway  Act,  19H. 
for  the  completion  of  the  enlargement  of  the  tunnels  until 
July,  l'.>24. 

Manchester. — Result  of  Fare  Redoction. — The  reduction 
of  fares  has  caused  a  considerable  loss  to  the  Cori>oration 
during  the  past  two  or  three  months.  The  Corporation  has 
asked  the  general  manager  to  submit  a  report  with  recom- 
mendations. 

Southport. — Extension  of  Time.— The  Minister  of  Trans- 
port has  extended  the  time  until  August,  1923,  of  the  South- 
port  Corporation  Act,  1913,  for  the  completion  of  the 
electrical  equipment   for  the   working  of  trolley   vehicles. 

Sunderland. — Proposed  Wages  Reduction. — In  view  of  the 
proiKi.sfd  reduction  of  12*.  per  week  in  tramwaymen's  wages. 
the  Tramways  Committee,  being  of  opinion  that  the  question 
is  one  for  local  settlement,  has  recommended  the  Town 
Council  to  secede  from  the  Joint  Industrial  Council  for  the 
tramway  industry. 

United  States. — New  York  Subway  .\ccident. — Last  week 
a  man  was  killed  and  25  people  were  injured  by  an  accident 
on  the  Hudson  (New  York)  Tube.  A  crowded  train  was 
standing  on  a  line  on  account  of  .some  signal  trouble  when 
a  following  train  crashed  into  its  rear. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Atlantic  Cables. — Normal  Service. — The  Western  Union 
Telegraph  Co.  announces  that  it  has  made  considerable  im- 
provements in  the  facilities  since  .-Xugust  7th.  when  all  com- 
mimication  through  Valentia  was  interrupted  by  the  action 
of  the  Irish  Irregulars.  These  improvements  have  resulted  in 
a  normal  service  being  given  to  full-rate  messages,  and  the 
company  is  now  able  to  accept  deferred  or  cheap-rate  messages 
under  the  usual  conditions. 

In  connection  with  last  week's  statement  by  the  Irish  Pro- 
visional Government,  with  reference  to  the  cutting  of  a  trans- 
atlantic cable  at  Valentia,  the  Western  Union  Telegraph  Co. 
states  that  no  cable  has  been  cut,  although  a  certain  amount 
of  damage  has  been  done  at  the  cable  station,  which  will  take 
some  days  to  repair. — Daily  Telegraph. 

Australia. — New  Loan. — The  House  of  Representatives  on 
August  31st  passed  a  Bill  authorising  the  raising  of  a  loan 
of  £17,000,000,  of  which  ^£3,000,000  will  be  allocated  for  postal, 
telegraph  and  telephone  works. — Renter's  Trade  Service  (Mel- 
bourne). 

Wireless  Board. — The  Commonwealth  Cabinet  has  ap- 
pointed the  Prime  Minister  as  the  .seventh  member  of  the 
board  which  is  to  install  and  control  direct  wireless  communi- 
cation between  Australia  and  the  United  Kingdom.  The 
board  will  choofie  a  chairman,  who,  it  is  expected,  \^ill  be  the 
Prime  Minister.  The  Commonwealth  Government  and  the 
.\malgamated  Wireless  Co.,  which  is  to  install  the  service. 
each  had  three  directors  on  the  joint  board,  but  were  unable 
to  agree  on  the  seventh,  and  the  arbitrator  under  the  agree- 
ment selected  Sir  Thomas  Hughes,  chairman  of  the  Amal- 
gamated Wireless  Co.,  thus  giving  the  company  a  majority. 
There  was  an  outery  in  Parliament,  and  Sir  Thomas  Hughes 
resigned. — The  Times. 

New  Wireless  Stations. — The  Commonwealth  Prime  Mini- 
ster has  promised  to  inquire  into  the  matter  of  tenders  for 
the  cons-truction  of  the  stations  required  to  establish  the  new 
Commonwealth  wireless  scheme.  .4  member  of  the  House,  in 
bringing  the  matter  to  the  notice  of  the  Prime  Minister, 
suggested  that  tenders  for  the  erection  of  the  necessary 
stations  should  be  made  open  to  public  competition. — Renter's 
Trade  Service. 

Brazil. — New  U.S. -Brazil  Cable.— The  Western  Telegraph 
Co.  was  to  open  a  new  direct  cable  route  to  the  United 
States  on  September  7th.  It  appears  that  this  question, 
which  durmg  the  past  two  years  has  raised  difficult  inter- 
national controversies,  has  been  definitely  settled,  and  local 
commercial  interests  are  greatly  pleased  that  increased  facili- 
ties for  cable  communication  are  to  be  made  available. 

British  Columbia. — New  Wireless  Station. — It  has  been 
decided  to  instnll  a  wireless  .station  at  Stewart  in  place  of 
the  present  telegraph  station. — Renter's  Trade  Servicr 
(Stewart), 

Denmark. — Telephone  Tariff  Reductions.— The  telephone 
tariff  in  Copenhagen  !.■<  beina  reduced  ^v  about  10  per  cent., 
from  l.y»  to  l'-)6  kroner  per  nnnmn  for  l.fXJfJ  c.ills.  and  from  3lKi 
to  270  kroner  for  the  unliroited  service.  In  the  provincial 
towns  of  Zealand  the  charge  is  reduced  from  100  kroner  to 
90,  and  in  rural  sreai  from  90  to  80  kroner.  Distance 
cbarcss  are  aUo  reduced   proportionately— financiol  Times. 


France. — New  Wireless  Station.— The  Socidte  Francaise 
Radio-Electrique  has  been  entrusted  with  the  work  of 
equipping  the  wireless  station  at  La  Fayette,  near  Bordeaux. 
The  same  type  of  machines  will  be  used  as  those  employed 
at  the  Sainte-.Assise  station,  which  was  recently  opened  lor 
service. 

Germany. — Wireless  Telephony. — .\  central  wireless  tele- 
phone office  has  been  opened  in  Berlin  in  connection  with 
the  wireless  station  at  Konigswiisterhausen  for  an  express 
service  of  financial  news  to  subscribers. — The   Times. 

Hitherto  the  general  public  has  not  been  allowed  to  have 
wireless  installations,  says  the  Daily  Mail,  but  it  has  been  ar- 
ranged to  supply  subscribers  in  140  cities  with  a  service  of 
business  news  by  wireless  telephone.  .■Vt  the  central  office 
in  Berlin  news  will  be  spoken  into  a  microphone  apparatus 
connected  with  the  chief  wireless  station  at  the  Imperial  j 
post  office  at  Konigs  Wusterhau.sen.  where  the  news  will  be 
broadcast  throughout  Germany  by  an  automatic  wireless  tele- 
phone sender.  The  subscribers  to  the  service  will  be  provided 
with  apparatus  by  the  post  office,  the  annual  payment  fur 
which  w^ill  be  not  less  than  4,000  marks,  or  15  shillings.  Later 
in  the  autumn  it  is  intended  to  send  out  instructi%e  and  en- 
tertaining lectures  and"  concerts  by  wireless  telephone  every 
evening. 

Portugal. — Wireless  Concession.— .A.  Bill  has  been  placed 
before  the  Portuguese  Parliament  to  authorise  the  formation 
of  a  Portuguese  company  for  the  establishment  of  a  system 
of  wireless  telephony  and  telegraphy  between  Lisbon  and 
the  Colonies.  A  maximum  period  of  four  years  is  fixed  for 
the  completion  of  the  work.  The  granting  of  the  concession 
to  the  Marconi  Co.  was  referred  to  in  our  August  25th  issue 

Sweden. — Foreign  Telephone  Contracts. — M.  Winkrantz. 
a  director  of  the  H.  T.  Cedergren  Co..  who  has  returned 
from  a  visit  to  Poland.  Austria.  Italy,  and  Spain,  states  that 
the  agreement  with  the  Polish  Government  regarding  the 
new  Polish  Telephone  Co.  may  be  regarded  as  definitive,  and 
that  the  co-operation  with  the  Poles  is  good.  In  Spain  an 
agreement  has  been  entered  into  regarding  the  taking  over 
of  the  telephone  station  nf  Valencia  and  its  surroundings. 
The  negotiations  with  the  Italians  relating  to  the  taking  over 
of  the  telephones  at  Verona  have  not  yet  resulted  in  an 
acreement.  M.  Winkrantz,  however,  is  very  .satisfied  witli 
the  company's  position  in  all  these  countries. — Renter's 
Trade  Scrvire    (Stockholm). 

United  States. — Cable  Companies'  Alliance. — It  is  an- 
nounced that  an  alliance  has  been  formed  between  the  Postal 
Telegraph  Co.  (part  of  the  Commercial  Cable  system)  and  All- 
.America  Cables,  Incorporated.  Fifty  thousand  miles  of  sub- 
marine cables  are  involved. — Renter's  Trade  Service  (New 
York). 

Wireless  Telegraphy. — Reception  on  Trains. — According 
to  The  Times  engineers  have  made  experiments  in  the  recep- 
tion of  wireless  messages  on  board  a  railway  train  on  the 
Paris-Orleans  line.  They  employed  the  electric  light  v;ire  as 
receiving  wire,  and  between  Limoges  and  Chiteauroux  they 
were  able  to  pick  up  clearly  messages  from  Greenwich. 
Later  mes.sages  from  the  French  station  at  Saint-A8si.se  were 
received.  The  engineers  arrived  at  the  conclusion  that  with 
a  special  wire  on  the  roof  of  the  carriage  it  would  be  ep8\ 
to  hear  the  wireless  telephone  messages  from  the  Eiffel 
Tower. 

Restoration  of  Deferred   Service. — It  was  announced  on 
the  5th  inst.  that  the  deferred  (i.c.o.)  Marconi  wireless  service     \ 
to  the  TT.S..A.,  South  .America.  &c..  which  was  suspended  when     i 
the  Clifden  wireless  station  was  damaged  by  the  Irish  irregular     ■ 
troops  a  few  weeks  ago,  had  been  restored. 


CONTRACTS    OPEN    AND    CLOSED. 

(The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  ELECTRICAL  Review  in  which  tht 
"  Official  Notice  "  appeared.) 


OPEN. 


Australia. — Mf.lbournk. — Victorian  Electricity  Commis- 
sioners. .January  15th,  1923.  P'our  water-tube  boilers,  eacli 
4, .5011  sq.  ft.,  with  pumps,  piping,  and  structural  steelwork  for 
boiler-house. 

January  23rd  Back-pressure  steam  turbine,  including  a 
1,.500-kW"  alternator. 

SvriNEY— October  2.3rd.  Municipal  Council.  Two  thousand 
240-V,  d.c.  and  25,000  240-V  single-phase  electricity  meters. 

October  23rd.  Minister  of  Public  Works.  Two  water-tur- 
hines  and  generators  in  connection  with  the  Barren  Jack 
hydro-electric  development.     (See  this  issue.) 
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Adelaide,  South  Australia. — December  .5th.  Adelaide 
Electric  Supply  Co.,  Ltd.  380  electric  motors. — Renter' i 
Trade  Service  (Adelaide). 

Victorian  Railways. — With  reference*  to  our  note  on  p.  309, 
Soptember  1st.  for  throe  electric  stoiaj^e  battery  industrial 
trucks,  lieufcr's  Trade  Service  (Melbourne)  utatcs  it  is  under- 
fitood  that  the  order  will  be  placed  locally. 

Belfast.  —  September  11th.  Electricity  Department. 
Stores  (including  wires,  cable,  lamps,  electrical  accessories, 
(fee.)  for  six  months.     (.Vugust  25th.) 

September  2'2nd.  Tramways  Committee.  Reconstruction 
of  10  miles  of  single  track.     (See  this  issue.) 

September  2Gth.  Ti'amways  Committee.  Tramway  stores, 
including  electrical  accessories,  cable,  lamps.  &c.,  for  five 
months.     (See  this  issue.) 

Belgium. — September  20th.  The  municipal  authorities 
of  Ixelles,  Bru,s.sels.  Armoured  cable  for  low-pressure  distri- 
bution mains. 

Birmingham. — September   29th.       Electricity   Committee. 
'    Nechells   generating  station.       Power-driven   lathes,   machine 
tools,  shafting   and   pulleys.     Mr.    E.  J.  Jennings,    secretary, 
City  Electric  Supply  Department,  14,  Dale  Street. 

Brentford. — September  25th.  Board  of  Guardians.  Six 
months'  supply  electric  lamps  and  accessories.  Mr.  F.  E. 
Haimsworth,  clerk,  24,  Twickenham  Road,  Isleworth. 

Bristol. — September  13th.  Board  of  Guardians.  Elec- 
trical fittings  for  six  months.  Mr.  J.  J.  Simpson,  clerk,  St. 
Peter's  Hospital. 

Bulgaria.^SoFiA. — October  16th.  Directorate  of  Post, 
Telegraph  and  Telephone.    Telephone  cable  and  materials.* 

Conisborough. — September  18th.  Urban  District  Council. 
Wiring,  &c..  Council  offices.     H.  Thirlwell,  surveyor. 

Egypt. — Cairo.— September  11th.  Ministry  of  Public 
Works.  Installation  of  switchboard  and  system  of  armoured 
feeders  for  works  of  the  Palais  de  Ras  el  Tine,  .'\lexandria. 

September  30th.  Electric  pump,  accumulator  plates,  and  a 
3-phase  transformer,  for  the  Asite  des  Alienes,  Khanka.  En- 
gineer-Electrician-in-Chief.  Electrical  Service.  Ministry  of 
Public  Works,  Cairo. — Renter's  Trade  Service   (Cairo). 

Federated  Malay  States. — The  Government  of  the 
Federated  Malay  States  is  inviting  tenders  for  the  electric 
lighting  plant  for  the  Tanjour-Malim  Training  College,  Kuala 
Lumpur. — Renter's   Trade  Service   (Singapore). 

French  Indo=China. — September  14th.  Supply  of  copper 
and  bronze  wire,  galvanised  iron  and  steel  wire  for  the  tele- 
graph and  telephone  service  of  Indo  China.  Office  National 
du  Commerce  Exterieur,  22-24,  Avenue  Victor-Emmanuel  III, 
Paris. 

Hastings. — October  4th.  Board  of  Guardians.  Electric 
lift  at  Frederick  Road  Infirmary.  Mr.  G.  Bumstead,  clerk  to 
Board  of  Guardians,  Union  Offices. 

Leeds. — September  12th.  Tramways  Department.  Recon- 
struction of  tramway  track.  Woodhouse  Lane  and  Cookridge 
Street.  Mr.  J.  B.  Hamilton,  general  and  commercial  man- 
ager, 1,  Swinegate. 

London.^CouNTY  of  London  Electric  Supply  Co. — Octo- 
ber IBth.  Supply  and  erection  of  steam  turbo-alternators  for 
the  Barking  power  station.     (August  25th.) 

Edmonton. — September  14th.  Board  of  Guardians.  Six 
months'  supply  of  electric  lamps.  Mr.  E.  Ridley,  clerk,  77, 
Bridport  Road,  Edmonton,  N.18. 

Bermondsey. — September  14th.  Board  of  Guardians. 
Six  months'  supply  of  electric  lamps.  Mr.  H.  H.  Reeve,  clerk, 
283,  Tooley  Street,  S.E. 

Westminster. — September  13th.  Board  of  Guardians. 
Supply  of  electric  lamps,  fittings.  &c.  Mr.  W.  J.  Lickley, 
clerk  to  the  Guardians,  Princes  Row,  Buckingham  Palace 
Road,  S.W. 

Islington. — September  12th.  Board  of  Guardians.  Elec- 
trical supplies  for  six  months.  Mr.  .Mhert  King,  Guardians' 
offices,  St.  John's  Road,  Upper  Holloway.  N.19. 

Fdlham.— September  20th.  Electricity  Department.  Il.OOO-V 
switchgear,  2-phase  and  3-phase.     (See  this  issue.) 

Manchester. — September    12th.       Tramways    Committee. 

Steel  girder  tramway  rails;  general  stores;  pe.nnanen1>-way 
special  track  work.  Mr.  H.  Mattinson,  general  manager, 
Corporation  Tramways,  .55,  Piccadilly.  Manchester. 

Morocco. — RAB.4T.— September  16th.  Supply  of  bron/o 
wire,  copper  wire,  and  twisted  copper  wire  for  the  telegraph 
a.nd  telephone  service.  Office  National  du  Commerce 
Exterieur,  22-24,  Avenue  Victor-Emmanuel  HI,   Paris. 

Mountain  Ash. — September  9th.  Electrical  installation: 
Electrical  equipment  o[  the  Mountain  Ash  and  Penrhiwc«iber 


General  Hospital,  including  steam  generating  sets,  switch- 
boards, booster,  battery,  all  internal  and  external  wiring,  itc. 
Mr.  John  Wayne  Morgan,  consulting  engineer,  5,  Pembroke 
Terrace,  Cardiff. 

New  Zealand. — Auckland. — February  let,  1923.  Harbour 
Board.    One  1-ton  fixed  electric  crane.* 

Wellington.— October  24th.  Public  Works  Department. 
400  mile«  19/13  S.W.G.  bare  h.d.  copper  wire  for  Mangahao 
electric  power  scheme.* 

Plymouth. — September    12th.         Electricity    Department. 

Steam  turbine-driven  rotary  boiler-feed  pump.   (August  'iSth.) 

South  Africa. — October  18th.  High  Commissioner. 
Electrification  of  the  South  African  rauways,  Maritzburg- 
Glencoe  power  house.  Equipment  :  Coal-handling  plant,  ash- 
handling  plant,  and  circulating-water  screening  plant.  Speci- 
fications from  the  Office  of  the  High  Commissioner  for  the 
Union  of  South  Africa,  Trafalgar  Square,  W.C.2. 

Bloemfontein.  —  September  20th.  Municipal  Council. 
1,2U0  yd.  of  4-core,  .2  sq.  in.,  660-V  paper-insulated  armoured 
cable. 

Pretoria. — September  28th.  Municipal  Council.  Electric 
capstans,  coal  elevator,  a.sh  elevator,  and  coal-stacking 
elevator.* 

Johannesburg.  —  September  27th.  Municipal  Council. 
House  service  meters  and  time  switches.' 

Torquay.  —  September'  2-nd.  Electricity  Department. 
Two  water-tube  boilers,  with  superheaters,  economisers,  chain- 
grate  stokers,  induced-draught  plant,  and  other  accessories. 
(See  this  issue.) 

Warrington. — September     26th.       Board     of     Guardians. 

Electrical  supplies  for  three  mouths  for  Whitecross  Institution 
and  Cottage  Homes,  Padgate.  Mr.  A.  Bottomley,  clerk  to 
Guardians,  Bewsey  Chambers,  Warrington. 

*A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Bargoed. — Gellygaer   Urban    District    Council,     .\crepted: 

Steel   poles   and  fittinRs.— Johnson  &   Phillips,  Ltd. 

Bare    copper    wire.— Johnson    &    rhillips. 

L.p.   cable  and  boxes.— Siemens   liros.    Co.,    Ltd. 

E.h.p.    and    Lp.    switchg^ar.— General    Electric   Co..    Ltd. 

Transformers.— Fuller's    Electrical    Manufacturing   Co. 

New  Zealand. — Auckland. — Electricity  and  Tramways 
Committee.  Four  tenders  were  received  for  the  supply  of 
electrical  equipment  for  10  bogie  tramcars  ;  — 

National    Electrical    and     Engineering     Co £11.131 

English    Electric    Co.,    Ltd 13,5« 

Metropolitan-Vickers    Electrical    Co.,    Ltd.               14,445 

The  first-named    tender   was   accepted. — Tenders. 

Pembroke. — Messrs.  J.  J.  .'Xrmfield  &  Co.,  Ltd.,  have 
secured  the  contract  for,  and  are  now  proceeding  with  the 
manufacture  of,  a  Francis  tytx-  water  turbine  and  oil-pressure 
governor  for  the  Narborth.  rcmbroke  and  Haverfordwest 
electrical  works. 

Salford. — Tramways   Committee.     .Accepted: — 

Tower  wagon   complete   (£823).— U'v land    Motors.    Ltd. 
Points  and  crossings   (£U84).— Hadfields,    Lid. 

Electricity  Committee.    Accepted  :  — 

I..p     lead-covered   cable   (£3fil).— Enfield    Ediswan    Cable   Co..    Ltd. 
1.350  vd.   l.p.    lead-covered   cable    (£1,073).- W.    T.    Glover  i   Co.,    Ltd. 
One    (i.600-V,    h.p.    switch    cubicle    (£215).— Mctropolilan-Vickers     Electrical 
Co..  Ltd. 

Coal  for  six  months.    Accepted  : — 

7,500   tons   best    washed    slack   (£7,875).— .\.    Knowles   S:   Sons.    Ltd. 

7.500   tons   best  washed   slack    (£7.875).- Clifton  &  Kersley  Coal  Co.,   Ltd. 

■A,rm    tons   best   washed  slack   (£3,412).— P.ridgwater   Wharves,   Ltd. 


Stourbridge.' 

Installing    elect 


-.Accepted: — 

c    light    in     Stourbridge 


Baptist    Church— Simpson 


Wrexham. — Town  Council.     .Accepted: — 

Rot.iry      converter      (£1,081)     and     switchgcar      (£583).- British 


PORTHCOMINO     EVENTS 


eptembiT    (iih     to    26th.        At    Olympia, 

Municipal   Tramways   Assoolallon.— .September   13th,    14th,    and    15th.       At 

Newcastle-on-Tyne.     .Annual  Convention. 
National    Aesoclatlon    of    Suparvltlng    Eleotrlolana.— Tuesdav.    Sepnmbrr 

ISlh      .M     Si      Brid»'s    Instilut.-.     Bride     L.ine,    E.C.     M    7.90    p.m.     Presi. 

dsntul  a.ldreis  by  Mr.  \V.   F..  Highfitld, 
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SERVICE 


To   enable   us   to   complete   replies   to   queries  received  this 
week  we  need  the  names  of  manufacturers  or  suppliers  of  :  — 
Vitrosil  fittings. 


NOTES. 


Wireless  League. — The  Postmaster-General  has  given  his 
consent  to  the  formation  of  a  British  Wireless  League,  and  Mr. 
Y.  \V.  P.  Evans,  secretary  of  the  Manchester  Wireless  Club, 
is  the  hon.  secretary  and  organiser.  Among  the  objects  of 
the  Ijeague  are  :  — 

1. — Intercommunication  between  members,  with  a  view  to 
improving  existing  transmitting  circuits,  especially  with  re- 
gard to  wireless  telephony. 

•2. — Relaying  of  messages  through  stations  owned  by  mem- 
bers, at  times  to  be  regulated  by  headquarters,  the  object  of 
which  will  be  the  efficient  organisation  of  all  amateur  trans- 
mitting stations,  whereby  a  service  of  excellent  utility  will 
be  maintained.  All  messages  shall  be  confined  to  the  business 
of  the  League. 

3. — Strict  observance  of  all  the  laws  and  regulations  appli- 
cable to  wireless  telegraphy  and  telephony,  in  order  that 
facilities  may  be  obtained  from  time  to  time  from  the  P.M.G. 

4. — Co-operation  with  wireless  leagues  of  other  countries 
as  far  as  the  Post  Office  authorities  will  allow. 

The  League  will  consist  of  members  and  associate  members, 
and  will  be  governed  by  a  central  council  assisted  by  a  pro- 
vincial council,  -\mong  the  rule^  is  one  which  says  that 
members  are  expected  "  to  police  the  air  "  as  regards  amateur 
transmission,  and  report  any  flagrant  breach  of  rules  to  head- 
quarters. 

"  Mr.  Harold  Green  has  accepted  the  office  of  president,  and 
Mr.  W.  H.  Lamb  is  the  treasurer.  Information  will  be 
supplied  by  the  "hon.  secretary,  2,  Parkside  Road,  Princess 
Road,  Manchester. — Daily  Dispatch. 

Electric  Light  in  Royal  Palaces. — The  name  of  the 
Duchess  of  Albany,  whose  death  was  recently  announced, 
has  always  been  associated  in  certain  circles  with  the  elec- 
tric light,  which  was  first  used  on  the  occasion  of  her  wedding, 
.\pril  27th,  1882,  at  Wind.sor  Ca.stle.  Queen  Victoria  was  more 
progressive  than  is  usually  supposed  ;  and  it  was  at  Her  late 
Majesty's  suggestion  that  the  Durbar  Room,  at  Osborne,  was 
illuminated  entirely  by  deflected  light,  about  the  year  1890, 
not  a  lamp  or  fitting  nor  any  source  of  light  being  noticeable 
— curely  the  earliest  recorded  example  of  this  "modern" 
system. 

Legal. — Pkosbcution  for  Theft.— A  fine  of  £0,  was  im- 
posed by  the  Tredegar  magistrates  on  a  labourer  for  stealing 
a  quantity  of  electric  cable,  valued  at  one  guinea,  the  property 
of  the  Markham  ColUery  Co.  When  defendant  was  questioned 
by  a  police  constable,  who  had  noticed  the  cable,  he  said  he 
hd  bought  it  from  a  dealer  for  the  purpose  of  making 
inventions,  but  when  the  chief  electrician  at  the  colliery  was 
sent  for  he  immediately  identified  the  goods. 

Educational. — University  of  London,  University  College. 
— Faculty  of  Engineering. — The  1922-23  session  commences  on 
October  2nd.  The  new  buildings,  including  the  Hawksby 
Hydraulic  Laboratory,  the  machine  tools  shop,  and  a  new 
laboratory  for  experimental  work,  will  be  ready  for  use  in 
October. 

A  Goldsmith  entrance  scholariship,  tenable  in  the  Faculty 
of  Engineering,  value  £90,  will  be  competed  for  in  Sep- 
tember. Applications  for  entry  forms  mast  be  made  not 
later  than  September  12th.  (For  full  particulars  see  our 
advertisement  columns  to-day.) 

Messrs.  S.  Rentell  &  Co.  inform  us  that  their  new  work 
"  Elementary  Determinants  for  Electrical  Engineers,"  by 
Mr.  H.  P.  Few,  and  the  new  (second)  edition  of  "  Electric 
Bells,  Alarms,  and  Signalling  Systems  "  by  Mr.  H.  G.  White, 
have  been  included  in  the  works  of  reference  recommended 
by  the  examiners  of  the  City  v  Guilds  of  Ix>ndon  Institute. 

Northampton  Polytechnic  Institutf..— For  the  full-time 
courses  in  engineering  and  technical  optics  a  special  entrance 
examination  i.s-to  be  held  at  the  end  of  September;  the  1922-23 
session  for  evening  courses  opens  on  Soptembnr  25th.  Par- 
ticulars, together  with  conditions  of  entrance,  can  be 
obtained  at  the  Institute,  or  from  the  Principal,  Dr.  R. 
Mullineux  Walmsley. 

The  New  York  Subway  Fire. — Recently  we  commented 
on  the  circumstances  attending  the  fire  on  the  New  York 
underground  electric  railway,  when  some  1.50  persons  in 
the  tunnel  were  overcome  by  asphyxiating  gases  alleged  to 
have  been  derived  from  the  liquids  used  in  the  chemical  ex- 
tinguishers. Our  contemporary  Chemical  and  Metallurgicnl 
Engineering,  in  its  issue  of  .July  19th,  said  :  "  It  is  fairly  well 
established  that  a  number  of  the  victims  were  actually 
affected  to  a  certain  exteut  by  the  gases  evolved  from  the 
use  of  carbon  tetrachloride  fire  extinguishers.  Fortunately, 
no  one   was  seriotisly   disabled.    The   occurrence   served    to 


emphasise  the  danger  of  the  unintelligent  use  of  this  very 
efficacious  material.  Work  by  the  Bureau  of  Mines  has 
demonstrated  that  the  decomposition  products  of  carbon 
tetra^'hloride  consist  of  phosgene,  hydrochloric  acid  gas,  and 
some  times  chlorine.  In  addition,  high  concentrations  of 
tetrachloride  vapour  are  formed  when  the  liquid  is  sprayed 
on  a  heated  material.  Death  may  be  caused  by  breathrag 
the  gases  for  only  a  short  time.  It  is  obvious  that  the 
danger  of  such  an  occurrence  is  considerably  greater  in  a 
confined  space  where  there  is  not  opportunity  for  the  diffu- 
sion of  the  noxious  gases." 

After  quoting  from  a  report  of  the  Bureau  of  Mines,  the 
journal  adds:  "  Steps  have  been  taken  to  prevent  a  re-occur- 
ence  of  such  an  accident  by  the  removal  of  this  type  of  ex- 
tinguisher from  subway  cars  in  New  York." 

The  report  referred  to,  which  had  been  issued  long  before 
the  accident,  states  that  seven  to  nine  per  cent,  of  carbon 
tetrachloride  vapour  mixed  with  air  will  extinguish  fires. 
The  heavy  vapour  tends  to  settle  to  the  bottom  of  a  room 
and  forms  a  blanket  on  the  floor.  This  blanketing  effect  on 
any  material  wet  with  carbon  tetrachloride  excludes  air  and 
so  aids  in  extinguishing  fires.  Undecomposed  carbon  tetra- 
chloride vapour,  arising  from  the  use  of  the  liquid  in  fire 
extinguishers  when  encountered  in  a  small,  confined  space 
will  probably  produce  unconsciousness  by  its  ansesthetic 
effect.  An  employ^  of  the  Bureau  of  Mines  was  overcome 
while  using  a  carbon-tetrachloride  fire  extinguisher  on  an 
automobile  burning  in  the  open  air.  Two  employes  of  the 
Navy  Department  died  as  the  result  of  breathing  fumes  from 
carbon-tetrachloride  that  had  been  used  when  the  clothes  of 
one  of  them  caught  fire  when  the  men  were  working  in  a 
very  small  compartment.  Care  must,  therefore,  be  observed 
in  the  use  of  fire  extinguishers  of  the  carbon-tetrachloride 
type  in  underground  fire  fighting.  Such  extinguishers  are 
in  common  use  for  putting  out  fires  in  and  around  electrical 
equipment,  for  carbon-tetrachloride  is  a  non-conductor  of 
electricity,  and,  indeed,  such  extinguishers  should  be  a  part 
of  the  equipment  of  all  mine  locomotives.  The  operator  need 
not  inhale  the  fumes,  as  electric  locomotives  usually  are  in 
well-ventilated  entries  or  haulageways. 

In  an  editorial  our  contemporary  blamed  the  manufac- 
turers for  selling  fire  extinguishers  of  this  kind  for  use 
under  such  circumstances.  However,  in  the  issue  of  the 
same  journal  for  August  16th,  the  results  were  announi-ed 
of  an  investigation  conducted  by  the  New  Y'ork  Transit 
Commission,  from  which  it  appears  that  "  all  the  illness  and 
suffering  of  passengers  were  cau.sed  by  smoke  from  burning 
insulation  aggravated  by  the  panic  and  haste  witli  which 
they  climbed  75  feet  to  the  street,  and  that  no  serious 
amount  of  poisonous  gases  w'as  generated  by  the  Pyrene  fire 
extinguishers.  What  fumes  did  come  from  the  carbon  tetra- 
chloride used  in  the  extinguishers  were  so  diluted  as  to  be 
negligible." 

In  preparing  this  report  the  commission  had  the  services 
of  experts  from  the  Bureau  of  Mines  and  of  consulting  elec- 
trical engineers. 

After  stating  that  experiments  will  be  made  to  find  a 
better  extinguisher,  the  report  says  :  "  In  the  meantime  our 
study  of  the  result  of  the  use  of  Pyrene  in  this  in.-tancc 
conclusivelv  shows  that  its  use  was  in  no  way  dangerous 
or  even  discommoding.  The  continued  efficient  operation 
of  the  subways  is  essential  to  the  life  of  the  city,  and  this 
efficient  operation  requires  the  use  of  some  immediately 
available  fire  extinguisher  in  case  of  electric  short  circulis, 
w'hich  are  always  possible  of  occurrence.  Tetrachloride  is 
the  best  known  and  most  universally  accepted  extinguisher 
for  this  purpose.  Nothing  has  been  discovered  by  the  in- 
vestigation   to    justify    ordering   its    discontinuance." 

The     British     Cast     Iron     Research     Association. — The 

director  of  research  in  the  monthly  circular  for  September 
details  the  matters  submitted  to  the  Association  for  investi- 
gation. Members  have  sought  advice  on  many  problems  and 
interim  reports  on  the  progress  of  important  researches  have 
been  prepared  for  early  issue  to  the  members. 

The  Bulletin  giving  full  details  of  the  work  done  during 
the  first  half  year  of  the  Association's  activities  was  issued 
to  the  members  last  month.  Tlie  replies  if)  the  various  prob- 
lems submitted  for  advice  and  investigations  together  with 
preliminary  reports  on  the  fundamental  researches  in  hand 
or  projected  indicate  the  earnest  endeavour  the  Association 
is  making  to  meet  the  technical  and  scientific  needs  of  the 
cast  iron  industry. 

London's  Great  White  Way. — Still  another  noveltv  in  elor- 
tric  signs  has  joined  the  Hickergraph  zone  around  Piccadilly 
Circus,  which  more  and  more  is  rivalling  the  "  great  white 
way  "  of  Broadway  in  its  variety  of  flashing  advertisements. 
The  "  Scintillating  Press  "  has  made  its  api^earance  on  -i. 
building  in  Shaftesbury  Avenue.  On  it  all  sorts  of  messages 
chase  or  non-stop  each  other  across.  "  Don't  get  run  over 
by  the  fire  engines,"  it  said  the  other  night,  when  the  fire 
brigade  was  operating  near  the  Circus.  "  All  over  now  - 
good-night."  were  its  parting  words  at  about  11.15.  Truly  a 
Brighter  London  idea,  although  Mr.  L.  C.  Mencken,  the 
distinguished  American  critic,  deplores  thi"  adoption  by 
London  of  what  he  regards,  as  one  of  New  York's  bad  habits. 
— Evening  News. 
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Broken  Trolley  Wire. — Two  Kawmarsh  men  were  pro- 
ceeding along  Curiwration  Street,  Rotherhaiu,  on  AufiUBt 
'29th,  when  a  trolley  wire  broke  and  fell  ixist  them  givuife' 
one  of  the  men  a  slight  shock.  The  wire  fell  on  another 
man  but  without  causing  hiui  injury.  A  policeman  moved 
the  wire  to  the  track  by  means  of  a  walking  stick,  thus 
causing  the  power  to  be  cut  off. 

Wireless  on  a  Delivery  Van. — ."Vn  enterprising  American 
tJrm  is  probably  the  lii'st  to  use  wireless  telephony  iji  connec- 
tion with  its  delivery  service.  The  firm  sells  bread,  and  -ts 
system  was  described  in  a  recent  issue  of  the  Commercial 
Motor.  A  low  aerial  is  fitted  longitudinally  to  the  roof  of  a 
motor  van,  and  the  "  earth  "  is  provided  by  a  connection  to 
the  frame.  Inside  the  van  is  a  complete  telephone  receiving 
apparatus  fitted  with  a  three-stage  amplifier  and  a  "  Magna- 
vox  "  loud  speaker.  The  firm  employs  the  agency  of  the 
nearest  "  broadcasting  "  station  to  give  directions  to  its 
driver.  The  station  is  requested  by  telephone  to  send  out 
instructions  on  a  certain  wave  length,  the  receiving  set  on  the 
van  is  tuned  to  this  wave  length,  and  having  received  his 
directions,  the  driver  can.  if  necessary,  communicate  with  his 
headquarters  by  ordinary  telephone.  Another  function  ful- 
filled by  the  van  is  the  reception  of  broadcast  concerts,  which 
are  enjoyed  by  large  gaterings. 

This  is  the  first  application,  apart  from  military  uses,  of 
wireless  telephony  to  conmiercial  vehicles  we  have  heard  of 
since  Capt.  Kiall  Sankey  mentioned  it  as  being  feasible  at  the 
recent  London  Transport  Congress. 

Automatic  Signalling. — The  Mersey  Railway  Company 
lias  arranged  for  the  automatic  electric  signalling  apparatus 
on  its  system  to  be  extended  from  Central  Station,  Livei'- 
pool,  to  Central  Station,  Birkenhead,  and  also  as  far  as  the 
Adelphi  Street  signal  box  on  the  line  to  Park  Station  from 
Ha,milton  Square.  At  present  the  electrical  system  is  only 
applied,  to  the  under-river  section  of  the  line,  i.e.,  from  Hamil- 
ton Square  to  the  city  end  of  James  Street  station,  and  since 
it  was  brought  into  operation  in  November  of  last  year  has 
^proved  eminently  successful.  It  is  expected  that  the  new 
apparatus,  which  is  to  be  installed  by  the  Westinghouse  Brake 
and  Saxby  Signal  Co.,  Ltd.,  London,  wiU  be  in  operation 
before  the  end  of  the  year. 

Ice=maklng  Plant  at  Aberdeen. — .\  large  electrically- 
operated  refrigerating  and  ice-making  plant  was  recently 
put  into  commission  by  the  Aberdeen  Steam  Trawling  and 
Eishing  Co.,  Ltd.,  in  new  buildings  at  its  Poynernook  pre- 
rhises.  The  machinery  comprises  two  compressors,  each 
driven  by  a  250-h.p.  motor;  a  brine  circulating  pump;  auto- 
matic rams  for  moving  the  ice  *blocks  when  formed ;  an 
electric  travelling  crane  for  conveying  the  blocks;  circulating 
water  pumps  for  condensing  purposes;  and  two  ice-crushing 
machines,  driven  by  electric  motors.  The  power  is  supplied 
by  the  Aberdeen  Corporation  under  a  special  contract  which 
ensures  a  100  per  cent,  load  factor.  The  daily  output  of  ice 
is  150  tons. 

Kincma  Exhibition. — Kinemagoers  who  fancy  that  the 
kinematograph  is  the  product  of  this  generation  alone  arc 
hkely  to  be  surprised  if  they  visit  Mr.  Will  Day's  exhibition 
of  film  apphances  which  opened  at  the  Science  Museum, 
South  Kensington,  S.W.,  on  August  24th. 

Mr.  Day,  who  possesses  what  is  virtually  the  whole  history 
of  motion-picture  portrayal,  has  among  his  remarkable  collec- 
tion the  wax  figures  used  in  the  Chinese  shadow  6howa 
thousands  of  years  before  Christ.  A  parchment  made  from 
bullock's  hide,  thin  as  paper,  was  apparently  stretched  before 
a  brightly  burning  lamp.  The  wax  figures  were  manipulated 
after  the  fashion  of  puppets,  their  shadows  being  cast  upon 
the  parchment  screen.  Sir  John  Herschell's  spinning  disk, 
the  Thaumatrope,  invented  in  1826,  is  another  exhibit.  On 
one  side  of  the  disk  is  a  drawing  of  an  empty  kennel  and 
on  the  other  a  dog.  When  the  disk  revolves  the  dog  ap- 
pears to  jump  out  of  the  kennel.  This  scientific  toy  was 
commercialised  by  Dr.  Paris,  who  sold  it  at  the  rate  of  14 
for  7s.  6d.  There  followed  what  is  much  the  same  as  the 
Wheel  of  Life,  the  fascinating  old  toy. 

To  an  Englishman,  Friese-Greene,  is  due  the  credit  for  the 
real  kinematograph  as  we  know  it  to-day — an  invention  which 
he  patented  in  1889.  Edison  reaped  the  world's  applause; 
Friese-Greene  died  a  year  ago  comparatively  unknown  and 
impoverished.  His  orphaned  sons  are  being  cared  for  by 
Mr.  Will  Day.  Friese-Greene  invented  the  first  film  with 
perforated  sides,  the  first  coloured  film,  the  first  stereoscopic 
film,  and  employed  the  first  film  camera.  In  1896  R.  \Y. 
Paul  went  far  towards  perfecting  a  mechanical  projector. 
One  of  the  most  interesting  exhibits  is  a  Latin  volume,  pub- 
li^ed  in  Rome  in  1646,  in  which  Anathasius  Kircher  des- 
cribes his  invention  of  a  magic  lantern  in  1640.  There  are 
also  Edison's  original  kinetoscope  projector  which,  on  May 
nt,  1893,  at  the  World's  Fair  Exhibition  at  Chicago,  gave  the 
first  public  performance  of  motion  pictures  ever  shown,  and 
the  original  lantern  slides  of  George  IV's  Coronation  pro- 
cfssion.— Daili/  Mail. 

Appointments  Vacant  —Charge  engineer,  for  the  Ports- 
mouth Corporation  electricity  department;  resident  electrical 
engineer  and  waterworks  manager,  for  the  Witney  Urban  Dia- 
teict  Council;  switchboard  attendants,  for  the  Hackney 
Borough  Council  electricity  works.  (See  our  advertiMment 
P«g««  to-day.) 


The  .Manufacture  of  Radio  Apparatus. — The  methods 
adopted  Ijy  the  .A-merican  Radio  &.  Research  Corporation, 
Meclford  Hillside,  Mass..  U.S.A.,  in  the  manufacture* of  wire- 
less apparatus,  were  described  in  a  recent  issue  of  the 
American  Machinist  (August  12thj.  The  essential  feature  of 
the  system  is  the  production  of  a  number  of  "  units,"  which 
may  either  be  assembled  separately  or  combined  into  more 
complete  apparatus.  The  frame  of  the  ■"unit"  is  made 
of  aluminium  .strip,  which  is  first  punched  with  three 
holes,  and  then  placed  on  a  bending  machine,  where  each 
piece  i.s  formed  to  shape  while  being  held  upon  a  pin 
through  the  central  hole.  Rheostat  coils  are  wound  upon 
flat  fibre  strips,  which  are  held  at  one  end  by  a  block  which 
fits  into  a  rotating  chuck.  The  wire  is  wound  at  the  correct 
pitch  by  a  simple  feeding  gear,  and  during  winding  the  core 
is  pulled  out  of  the  block,  and  finally  the  wire  is  cut  and  a 
new  strip  in.serted.  Ijoops  and  bends  are  put  into  connect- 
ing wires  very  rapidly  by  small  hand  devices.  Variometer 
.spiders  of  the  "  basket-ball  "  type  are  punched  out  by  an 
indexing  machine  from  square  slieets  of  fibre..  The  flat 
stampings  then  go  to  a  winding  machine,  where  they  are 
formed  into  correct  shape  over  hemispheres,  and  rapidly 
wound  with  insulated  wire  by  spindles  driven  by  small  elec- 
tric motors.  The  wire  is  wound  under  and  over  alternate 
prongs  by  girls,  who  become  very  expert  in  the  operation. 
The  riveting  of  the  two  hemispherical  halves  is  also  done  by 
hand.  All  metal  connections  are  then  soldered  by  means  of 
electric  soldering  irons.  In  the  production  of  small  trans- 
formers the  cores  are  inserted  in  and  around  the  coil— the 
coils  are  not  wound  on  the  core.  The  core  stampings  have 
a  central  tongue,  which  is  bent  up  and  thrust  through  the 
coil,  alternate  stampings  being  thrust  through  alternate 
ends,  and  a  revolving  table  being  used  to  facilitate  the  turn- 
ing of  the  coil.  Great  ingenuity  has  been  exercised  in  the 
assembly  of  small  parts.  For  instance,  the  fastening  of  con- 
nections to  an  insulated  panel  designed  for  the  front  of 
three  "units"  is  effected  in  the  following  manner:  The 
screw  connections  are  slipped  into  bushings  in  a  base-plate, 
the  heads  of  the  screws  being  prevented  from  turning  by 
a  simple  slotted  holding  device.  The  panel  is  then  slipped 
over  the  screws  and  moved  under  a  friction  chuck,  into 
which  the  nuts  are  placed.  The  chuck  screws  the  nuts  on 
and  slips  when  they  are  right  "  home."  Many  other  time- 
saving  devices  are  used  and  the  complete  "'  units  "  are 
thoroughly  tested  after  assembly. 

Future   Developments  at  Glasgow Mr.   R.  B.  Mitchell, 

chief  engineer  of  the  Glasgow  Electricity  Department, 
lecturing  to  the  Rotary  Club  on  August  30th,  traced  the 
growth  of  the  department  since  its  inception,  and  remarked 
that  it  might  be  safely  predicted  that  the  recently-inaugu- 
rated station  at  Dalmarnock  would  not  satisfy  the  require- 
ments of  the  community  for  aU  time.  In  due  course  a  site 
for  another  station  would  have  to  be  acquired — probably  in 
the  western  district  of  the  city. 

Dealing  with  the  development  of  the  domestic  uses  of 
electricity,  Mr.  Mitchell  said  he  was  optimistic  enough'  to 
believe  that  there  was  a  great  future  in  that  direction.  The 
rapid  growth  of  the  use  of  electricity  in  the  industrial  spheres 
had  been  phenomenal,  but  it  was  more  than  probable  that 
the  domestic  load  would  ultimately,  and  before  long,  be 
greater  than  the  industrial  load.  The  prospects  of  the 
domestic  field  were  aknost  illimitable.  Meanwhile  that  field 
had  hardly  been  touched,  but  the  day  was  not  far  off  when 
the  terms  "  Ideal  Home  "  and  "  The  Home  Electrical  " 
would  be  synonymous. 

Discussing  electrical  heating  by  accumulation,  Mr. 
Mitchell  said  that  the  solution  of  the  problem  was  tie  pro- 
vision of  apphances  which  would  accumulate  energy  when 
the  generating  plant  was  not  fully  loaded  and  release  it 
when  required  by  the  consumer.  He  was  glad  to  say  that  so 
far  as  the  heating  load  was  concerned  there  were  indications 
that  such  appliances  would  soon  be  on  the  market.  If  heat- 
accumulating  methods  developed  as  expected  the  effect  on 
supply  undertakings  would   be  of   boundless  importance. 

Iron  and  Steel  Institute. — The  autumnal  meeting  of  the 
Institute  opened  on  September  Sth  in  the  ancient  Museum  ot 
the  Yorkshire  Philosophical  Society.  The  president,  Mr. 
Francis,  was  in  the  chair,  and  the  conference  was  largely 
attended  by  delegates  from  all  over  the  country.  The  Cor- 
poration of  York  accorded  the  members  a  civic  welcome,  the 
place  of  the  Lord  Mayor,  who  was  unavoidablv  absent,  being 
taken  by  Alderman  E.  Walker.  Mr.  E.  L.  Wedgwood  also 
welcomed  the  delegates  on  behalf  of  the  chairman  and  direc- 
tors of  the  North-Eastorn  Railway  Co. 

.A.mongst  the  papers  read  during  the  day  probably  the  most 
interesting  was  that  contributed  by  Mr.  .\.  K.  Reese,  of 
Cardiff,  who  outhned  the  bases  upon  which  modern  blast 
furnace  practice  h;id  been  built  up,  and  endeavoured  to 
demonstrate  that  the  object  of  modern  blast  furnace  practice 
was  the  attainment  of  the  greatest  ix>ssible  quantity  consist- 
ent w-ith  quality.  This  view  met  with  some  opposition  during 
the  discussion  which  followed. 

Late  in  the  day  the  members  of  the  Institute  attended  a 
film  demonstration  descriptive  of  the  new  McConway  process 
for  the  production  of  steel  disks  by  centrifugal  hydraulic 
methods  direct  from  molten  steel.— Dai7i/  TeUgarph. 
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United  States  Chemical  Exhibition. — The  National  Ex- 
position of  Chemical  Industries  will  be  opened  at  New  York 
on  September  llth.  More  than  4CK)  exhibitors  have  already 
talien  space,  and  it  is  expected  that  50.ttcW  Amercian  chemists 
and  persons  affiliated  with  the  commercial  side  of  the 
industry  will  visit  the  exposition.  Fuel  economy  devices 
will  form  one  of  the  largest  features  of  the  show,  and 
cheaper  generation  of  steam  will  be  demonstrated  in  several 
new  types  of  power-house  equipment,  and  also  improvements 
in  systems  now  in  use.  There  will  be  an  elaborate  display 
of  tire  fighting  equipment. — Renter's  Trade  Service  (New 
York). 

Explosives  in  Coal  Mines. — "  The  Explosives  in  Coal 
Mines  Order  of  .\ugust  31st,  1922,"  is  being  printed  and  will 
be  placed  on  sale.  Clause  3  of  the  principal  Order  prohibits 
a  sbot-firer  from  approaching  or  allowing  any  other  person 
to  approach  a  missed-fire  shot-hole  until  a  prescribed  inter- 
val of  time  has  elapsed ;  the  amending  Order  inserts  words 
to  make  it  clear  that  no  person  may  knowingly  approach 
such  a  shot-hole  until  after  the  prescribed  interval. 

Diesel  Electric  Dredgers. — It  is  stated  that  tenders  are 
being  invited  for  four  twin-screw  hopper  dredgers  for  the 
United  States  War  Department.  Diesel-electric  propulsion 
is  to  be  employed.  In  each  boat  three  six-cylinder,  four- 
cycle Mcintosh  &  Seymour  1,000-b.h.p.  engines  are  to  be 
installed,  driving  a  700-k\V.  500-volt  generator.  For  the 
operation  of  the  electric  auxiliaries  there  will  be  two  Diesel 
engine-driven  generators.  The  vessels  will  be  '254  ft,  long, 
with  a   beam  of  46  ft.— Afotor  Ship. 


OUR     PERSONAL     COLUMN 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  induslry,  also  electric  tramivay  and  railway  officials,  to 
keep  readers  of  the  Electric.il  Review  posted  as  to  their 
movements. 

The  salary  of  Mr.  J.  H.  Clothier,  electrical  engineer  of 
the  St.  Annes  Urban  District  Council  electricity  undertaking, 
has  been  fixed  at  £S(.K}  per  annum.. 

In  consequence  of  the  appointment  of  Mr.  Mattinson  as 
general  manager  of  Manchester  Corporation  tramways.  Mr. 
H.  R.  KiERN.^N.  now  chief  assistant  in  the  civil  engineering 
department,  has  been  made  permanent  way  engineer,  at  iEoOO 
a  year;  and  Mr.  W.  N.  Barrett,  engineering  assistant, 
succeeds  to  the  i>ost  of  assistant  permanent  way  engineer,  at 
±•330  a  year. 

Mr.  R.  H.  Andrews,  who  served  his  articles  at  the 
Canterbury  Municipal  Electricity  Works  under  Mr.  C.  A. 
Blascheck,  has  secured  an  appointment  as  assistant  electrical 
engineer   under   the   Shanghai   Municipality. 

Mr.  E.  p.  Bennett,  joint  general  manager  of  Simplex 
Conduits.  Ltd.,  is  leaving  on  September  26th  for  an  exten- 
sive business  tour  in  India,  Ceylon,  Burma,  Ea.st  Indies, 
.Australia,  New  Zealand.  &(•.,  in  the  interests  of  his  firm 
and  Credenda  Conduits,  Ltd.  He  will  estabhsh  new  agencies 
in   all  oversea  centres  of  importance. 

The  marriage  took  place,  on  .August  23rd,  at  New  Maiden, 
of  Mr.  S.  T.  Short,  A.M.I.E.E.,  youngest  son  of  the  late 
Mr.  Nathaniel  Short,  of  Waltham  Cross,  and  Miss  Dorothy 
May  Boyd,  second  daughter  of  Mr.  A.  H.  Boyd,  of  Surrey 
Villa,  New  Maiden. 

Mr.  J.*mes  Preston,  rolling  stock  superintendent  at  the 
Cardiir  Corporation  electric  power  station,  has  been  pre- 
.sented  with  the  Special  Service  Cross  of  the  British  Red 
Cross  Society  in  recognition  of  exceptional  service.  Some 
time  ago  a  workman  at  the  power  station  was  caught  in 
the  cog-wheels  of  an  elevator,  and  in  order  to  save  his  life 
Mr.  Preston  amputate'/  his  arm  with  a  pen  knife  as  he  was 
suspended  in  mid-air. 

Mr.  .'V.  P.  .\MniXR  baa  resigned  the  po.sition  of  publicity 
manager  to  the  Edison  Swan  Electric  Co.,  Ltd..  and  has 
joined  the  Dorland  .Advertising  Agency  as  from  September 
ist.  Mr.  }I.  V.  Richards  has  been  appointed  Mr.  Ambler's 
.successor  with  the  Edison  Swan   Co. 

A  marriage  hoe  been  arranged,  and  will  shortly  take  place, 
between  Mr.  U.  Newell  M..yne,  engineer  and  manager  of 
the  Redditch  U.D.C.  electricity  undertaking,  and  Isabella 
Dorothea,  fifth  daughter  of  Sir  .Tohn  Holder,  Bart.,  Pit- 
raaston.  Moor  Green,  Birmingham. 

Mr.  .T,  .\.  Sloane.  who  has  been  in  charge  of  the  acces- 
sories section  of  The  Metropolitan-Vickers  Electrical  Co., 
T.,td.,  supply  department,  has  resigned  that  position,  and 
commenced  business  as  a  manufacturer's  agent,  at  49.  Deans- 
gate,  Manchester.  He  will  act  as  sales  rnanacror  for  the  Iron- 
clad Switchgear  Co..  Ltd  ,  of  Eccles,  the  Mycromet  Manu- 
facturing Co..  of  Oldham,  and  Messrs  F.  Pratt  &  Co.  ("  Z  " 
fuses),  of  London. 

Mr.  E.  Wiixcjx.  lately  chief  assistant  in  the  accessories 
section  of  The  Metropolitan-Vickers  Electrical  Co.,  Ltd., 
supply  department,  has  resigned  to  take  up  the  development 
and  manufacture  of  patented  electrical  accessories  of  his 
own  deiign.  For  the  time  being  communications  should  be 
addressed  to  49,  Deansgate,  Manchester. 


Mr.  H.  Tweedy,  who  was  chief  assistant  in  the  fittings  and 
showroom  section  of  The  Metropolitan-Vickers  Electrical 
Co.,  Ltd.,  has  resigned  in  order  to  take  up  the  position  ot 
buyer  for  the  lightii!"  nad  heating  deparimeut  of  Messrs. 
Lewes's,  Liverpool,  he  will  be  pleased  to  receive  catalogues 
and  prices  from  manufacturers  and  agents. 

Mr.  T.  H.  WiNDiBANK,  sales  engineer  to  Messrs.  City  Elec- 
trical Co.,  and  Mr.  E.  Hugh  Bates,  recently  with  Messrs.  E. 
Brook,  Ltd.,  in  a  similar  capacity,  have  gone  into  partnership 
under  the  name  of  Batea  <Sc  Wmdibauk,  electrical  engineers, 
with  offices  at  Sentinel  House.  Southampton  Hovj,  W.C.I. 
They  will  deal  principally  in  a.c.  and  d.c.  plant,  and  have  been 
appointed  distributors  for  Messrs.  F.  &  A.  Parkinson,  Ltd., 
Uuiseley,  Leeds,  and  Messrs.  Flather  &  Co.,  Ltd.,  Leeds. 

Obituary. — Mr.  J.  Wordell  Shemeld. — We  regret  to  read 
in  the  Irish  Builder  and  Engineer  that  Mr,  ,1.  Wordell 
Shemeld,  electrical  engineering  contractor,  of  49-.53,  Berry 
Street,  Belfast,  was  killed  while  motor  cycling  near  Port- 
rush,  his  companion,  who  was  in  the  sidecar,  being  seriously 
injured.    The  sidecar  struck  some  stones   and   overturned. 

Mr.  F.  E.  Hksse,— The  death  occurred  at  his  home  at  Rich- 
mond-on-Thames,  on  Tuesday  last  week,  in  his  seventieth 
year,  of  Mr.  F.  E.  Hesse,  for  many  years  general  manager 
and  secretary  of  the  Eastern  Extension.  Australasia  &  China 
Telegraph  Co, 


NEW     COMPANIES     REGISTERED. 


Murray  &  Ramsden,   Ltd.    (184,067;. — Private   company. 

Registered  ,\ugiis(  30th,  Capital.  fiO.OOO  in  £1  shares.  To  carry  on  the  busi- 
ness of  inanulacturers  ol  ebonite,  vulcanite  and  synthetic  rubber,  manufac- 
turers of  and  dealers  in  ebonite,  vulcanite,  rubber  and  rubber  substitutes, 
accumulator  cells,  acid  pumps,  pipes,  cocks,  vessels,  insulators  and  electrical 
appliances,  reclaimers  ol  rubber,  manufacturers  of.  dealers  and  proofers  of 
textile  cloths  or  fabrics,  chemical  manufacturers,  electrical  and  general  engi- 
neers, &c.  The  first  directors  are  :— G.  I.  Murray,  South  Bank,  Broad  Oak 
Park,  Worsley  (of  G,  1,  Murray  &  Co,);  G,  I,  Murray,  junr..  South  Bank, 
Broad  Oak  Park,  Worsley;  C.  'S.  Ramsden,  Osborne  House,  Alderlev  Edge. 
Cheshire  (managing  director  of  Wm.  Ramsden  &  Sons,  Ltd.,  and  director  of 
Northern  Auto-Electric  Services,  Ltd.).  Remuneration  (except  managing 
directors)  as  fixed  by  the  company.  Registered  office;  Vulcanite  Engineering 
Works.   Carrington   l-'ield,  Stoclcport. 

Lumens,    Ltd.    (183,965). — Private    company.     Registered 

August  21th.  Capital,  Ml.DUO  in  i'l  shares  (SOU  cumulative  preference  and  MU 
ordinary).  To  carry  on  the  business  of  manufacturers  of  and  dealers  in  elec- 
:rical,  magnetic,  telegraphic,  telephonic,  and  other  appliances  and  apparatus, 
\c.  The  permanent  directors  are:— J.  B.  Levee,  23.  Hartley  Street,  Levens 
liulme,  Manchester;  H.  Lomax,  11,  Cathedral  House.  Long  Millgate,  Man- 
Chester  (electrical  engineer).  Qualification;  20  shares.  Registered  office;  11, 
r;.lh.-clral    House,    Long    Millgate,    Manchester. 

Napier  Wireless,  Ltd.  4-184,068).— Private  company.  Re- 
gistered August  3Ulh,  Capital,  £100  in  £1  shares.  To  carry  on  the  business 
of  manufacturers  of  and  dealers  in  machines,  instruments,  and  apparatus  for 
use  in  connection  with  telegraphy  and  telephony,  and  other  modes  ol  trans- 
niitting  and  receiving  signals,  ii;c.  The  subscribers  (each  with  one  share) 
are:— J.  Coleman,  11,  Netherford  Road,  Clapham,  S.W.4,  clerk;  A.  H.  Palmer 
49,  Penshurst  Road,  Thornton  Heath,  Surrey,  clerk.  The  subsc>ibei-s  are  to 
appoint  the  first  directors.  Solicitors  :  Bristows,  Cooke  and  Carpmael,  1,  Copt 
hall   Buildings,  E.C.2. 

Robert  Crust,  Ltd.  (184,087). — Private  company.  Regis- 
tered .\ugust  31sl.  Capital.  £1.000  in  £1  shares.  To  acquire  the  business  of 
an  electrical  engineer  carried  on  bv  K.  Crust,  of  40,  Brook  Street,  l-.radlord. 
The  permanent  directors  are  :— R.  "Crust.  63.  Norman  Lane,  Eccleshill,  Brad- 
ford;  S.  W.  Hill,  25,  Walker  Terrace,  Bradford;  VV.  A.  Toppin,  111,  Heaton 
Road,  Bradford.  Qualification  :  50  shares.  Registered  office  :  40,  Brook  Street, 
Bradford. 

P.  E.  T.  Luminous  Ads,  Ltd.  (184,122).— Private  com- 
pany.    Registered    September     1st,     Capital,    £1.000    in    Is,    shares.     To 


anulaetuiers  of   and   deale 
and   pictures,  photographic,    optical,    elecl 
nema  shows,  or   for   advertising  purposes 
.    Price,    Dale  Cottage,    Merlhyr   Tydfil, 
,    Merthyr    'i'ydfil.    kinematograph     the 


.Vlerlhvr   Tydfil. 


ary  :   J.    E.   Taylo 


in  kinematographic  and  other 
ical  and  other  apparatus,  i*;c.. 
&c.  The  first  directors  aie  ; — 
nerchant;  K,  Taylor.  8,  Dyke 
Q.3lilicati< 


Registered  office  :  5,  Milbourne   Chamb<TS, 


C.A.V.  Small  Tools,  Ltd.  (184,095).— Private  company.- 

Register.-d  August  31st,  Capital,  £25,000  in  23.000  preference  shares  A 
£1  each  and  40.000  ordinary  shares  ol  Is,  each.  The  objects  are  : 
to  adopt  an  agreement  between  C,  A,  Vandervell  Si  (Jo,,  Ltd. 
;ind  F,  R,  Wade,  and  to  carry  on  the  business  of  manufacturers 
of  and  de.'»Iers  in  tools,  hardware,  irrnmongerv,  &c.  The  subscribers 
(each  with  one  preference  share)  arc  :— M.  P,  G,  Elliott,  The  Laurels,  Sun- 
bury  Common,  Middlesex,  merchant;  D,  D,  McNeile,  Tlie  Laurels,  Sunburv 
Common,  Middlesex.  The  governing  directors  are  :  F.  R.  Wade  (chairman! 
and  M,  P.  0.  Elliott.  Qualification  :  £100,  Remuneration  ;  £100  e:uh  p,r 
annum  (chairman  £200)  and  10  per  cent,  ol  the  profin,  divid.d  between  them 
SolicitorB :  Watson,  Sons  &  Room.  11,  Bouv^rie  Street.  E.C,  No  notice  ol 
situation  ol    registered    office   was    filed    at   time   nl   inrorporation. 

Highfield  Electrical  Co.,  Ltd.  (184,119).— Private  com- 
pany. Registered  September  1st.  Capital.  £2.500  in  £1  shares.  To  carry 
on  business  as  indicated  by  the  title.  The  first  directors  are  : — F.  W.  High- 
field,  29.  Newland  Road.  Coventry  (chairman);  C.  B.  Lee.  4.  St.  Ann's  Road 
Stoke.  Coventry:  H.  Beesley.  Burton  Green.  Tile  Hill,  near  Coventry.  Quali- 
fication :  £250.  Secretary  :  H.  Megainev.  Solicitors  :  R.  A.  Rotherham  &  Co., 
Coventry. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Dawlish  Electric  Light  and  Power  Co.,  Ltd.— Satis- 
faction In  the  ,,vi,,„T  of  f.m  on  May  llth,  1922.  of  mortgage  debenture  dated 
Septemlj.T  21lli,    19-JO.  securing    £"2.000, 

Dudley,  Stourbridge  and  District  Electric  Traction  Co., 
Ltd.   (14, 7(J,'l),— Return     dated     June    8th,     1922.        Capital. 

£200.000    in    £5   shares    (20.000   ordinary    ..'nj    20,000    preference).        All    shares 
taken   up,     £200,000  considered    as   paid.     ,\lortgagcs  and  charges,   £72,600, 
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Western     lilectric     Co.,    Ltd.     (106,921).— Return     dated 

Jul>  liliih,  1:1^:-'-  Cipilal,  iMU.mO  in  iS  shares,  i)a,9S(5  shares  taken  up, 
il,'»5,y75  paid,     £':J-t4.UlH)  ci>nsidcre(J    as   paid.     Mortgages   and  charges,    nil. 

Johnson    &    Phillips,    Ltd.     (84,968). —Return  dated  June 

nch.  lllii,  Lapjl..!,  i'.Xm.o.jO  in  £1  shares,  iJ7 ,MU  ah.jres  taken  up.  £2li'J,lJu 
,„,i,l,     ilOS.atia  consid,:nd    as  paid.      Mortgages  and  charges,    faSO.UUO. 

New    Gutta^Percha    Co.,    Ltd.    (74,517).— Return    dated 

lull,-  lUlh,  1U22,  iapilal,  fl2a,000  in  60,000  preference  shares  of  £1  and 
Irll.lKK)  ordinary  sli.ir.  ,  ol  10s,  each.  14.100  pretcrence  and  138,250  ordinary 
ikeii  up,  *1  per  sh.uv  cill.-d  up  on  11,3J0  preference  and  lOs.  on  38,200  ordi- 
i.iiv.  £30,475  p,iid.  £r>i,ruU  considered  as  paid  on  a,?.^  preference  and  100,000 
ur.linary.     Mortgages    and    charges,   £30,000. 

English  Electric  Co.,  Ltd.  (152,250).— Return  dated  May 

30lh,  l^ii.  Capital,  £5,000,000  in  1,500,000  preference  and  3,500,000  ordinary 
shares  of  £1  each.  ()i*8,5(J4  preference  and  1,521,509  ordinary  shares  taken  up. 
£315,(i73  paid,  £1,1)04,400  considered  as  paid.  .Mortgages  and  charges, 
*->,li»,100. 

X-Rays,  Ltd.— Deposit  on  August  23rd,  1922,  of  deeds  of 

10.  Devonshire  (ir<.ve.  Old  Kent  Koad,  S.E,,  to  sccuie  all  moneys  due  or  to 
become  due   from   the  company  to  Lloyd's  Bank   not  exceeding   £10,000, 


CITY    NOTES. 


Kalgoorlie  Elec- 
tric Power  aua 
Lighting  Cor= 
poration,  Ltd. 


Prolit  for  the  year  ended  December 
3l8t,  19il,  ±tj,U78,  as  compared  with 
i;l(),70y  for  the  previous  year.  After 
providing  for  debenture  interest  and 
£0,000  lor  depreciation,  there  remains  to 
be  carried  forward  a  balance  of  £'6. 
Debentures  amounting  to  i7,.50O  were  paid  olf  during  the 
year,  thus  extinguishing  the  whole  of  the  company's  aebeu- 
tare  debt.  Having  regard  to  the  large  sum  wnich  must  be 
provided  each  year  from  revenue  to  meet  depreciation  on  the 
company's  plant  and  machinery,  the  boaru  has  had  under 
careful  consideration  the  future  policy  to  be  pursued  in  the 
best  interests  of  both  preference  and  ordinary  shareholders. 
In  the  past  the  amounts  placed  to  depreciation  account  have 
been  utilised  m  redeeming  the  company's  7  per  cent,  debeu- 
tures,  provision  for  repayment  of  the  outstanding  balance  of 
which  was  made  in  December  last.  It  is  now  proposed  to 
return  to  the  preference  shareholders  their  capital  in  the 
form  of  G  per  cent,  non-cumulative  income  debenture  stock, 
with  capital  and  interest  rights  practically  identical  with 
those  attaching  to  the  preference  shares,  but  subject  to 
redemption,  and  to  utilise  the  amounts  to  be  provided  for 
depreciation  in  discharge  of  this  stock,  which  tiie  company 
will  be  entitled  to  redeem  by  purchase  or  tender.  With  the 
cancellation  of  this  stock  the  ordinary  shareholders  will 
gradually  become  entitled  to  the  whole  of  the  reversion  of 
the  company's  assets. 

Meetings  called  by  order  of  the  Court  to  approve  flic 
scheme  will  be  held  at  Winchester  House,  Old  Broad  Street, 
on  September  14th. 

The  half-yearly  meeting  of  the  Tyneside 
Tramways  &  Tramroads  Co.  was  held  m 
Newcastle-on-Tyne  on  .iVugust  29th.  Mr, 
n,  R.  Henderson,  the  chairman.  m 
moving  the  adoption  of  the  report,  .said 
been  spent  from  the  reserve  fund  for  the 
re-surfacing  of  the  track  on  the  North  Road,  in  re-building 
rolling  stock,  and  other  work.  The  reserve  fund  now  stood 
111  ^^t.'iuL,  as  against  .i'38,;397  last  year.  Without  attempt- 
ing to  forecast  the  future,  he  mentioned  that  their  financial 
position  for  the  past  few  weeks  was  a  little  better  than  last 
year,  and  he  believed  that  that  improvement  would  continue. 
The  report  was  adopted. 

Capt.     Poe,     chairiiiaii.     presided     iit     ■.< 
meeting  of   shareholilors    whirli  considered 
a   report   from    a  committee    appointed    to 
investigate    the    company's    affairs,   whi -li 
,  were  declared  to  be  in  a  ."ferioiis  condition. 

Vhe  committee  attributed  the  difficulties  to  the  flotation  of 
the  company  at  a  time  when  money  was  at  the  height  of 
inflation,  lack  of  supervision  by  responsible  officials,  under- 
capitalisation, and  uneconomic  working;  and  recommemled 
reductions  in  .salary  and  wages  lists,  in  price  of  gas  and  elec- 
tricity, and  with  regard  to  £4,000  due  under  the  head  of  trade 
creditors,  the  raising  of  further  capital,  or,  alternatively,  a 
f'lrther  advance  from  the  bank,  or  the  issuing  of  short-dated 
debentures  to  principal  creditors,  dividend  on  preference 
shares  to  he  withhelil  meantime.  The  report  was  adonteil, 
an,1  it  wa.s  arranged  that  the  shareholders  should  be  circu- 
larised, so  as  to  a.scertain  their  views  on  future  action. 


Tyneside  Traui= 
ways  &  Train= 
roads  Co. 

that  £2,639  had 


Nenagh  Gas 

and  Electricity 

Co.,  Ltd. 


South  London  Electric   Supply  Co.,    Ltd.— Dividend  of  .-> 

per  cpt\t,  per  annum,  less  tax,  oil  odinarv  shares  for  the  half- 
year. 

Brazilian  Traction,  Light  and  Power  Co.,  Ltd.— Ouarterly 

dividend  on  riimulative  preference  shares  of  1  .J   perT-ent. 

Crossley  Brothers,  Ltd.—  The  diret^tors  rojiort  thev  are  not 
yet  able  to  recoiiiinend  the  pavmtMit  of  the  ilividcnd  on  the 
preference  shares  due  September  1st, 

American  Telephone  and  Telegraph  Co.— Interim  of  2' 
per  cent,  on  capital  stock. 


Stock  Exchange  Notices.— Dealings  in  the  following; 
have  been  speciany  allowed  by  the  Committee  under  Kuje 
148a  :  — 

.Adelaide  Electric  Supply  Co.— 68,678  six  and  a-hal(  per  cent,  "  C  "  cumu- 
lative   Preference    shares  of  £1  each,   partly   and   fully    paid,   wilnin    No».    1    to 

Dealings  in  the  following  have  been  specially  allowed  by  the 
Committee  under  Rule  159  :  — 

Marconi's  Wireless  Telegraph,— 30,000  ordinary  aharcs  o(  fl  each,  fully 
paid,    Nos,  2,933,259   to  2,!)53,2o8. 

.Northern  Mexico  Power  and  Development,— 67,428  common  «hares  ol  8100 
each   and  28,570  seven  per  cent,  cumulative  preference  shares  of   $100  each. 

The  undermentioned  have  been  ordered  to  be  officially 
quoted  :  — 

Marconi's  Wireless  Telegraph.— 20.000  ordinarv  shares  of  £1  each,  fully 
p.iid   (.\os,  2,933.259  to  2,953,258). 

Northampton  Electric  Light  &  Power  Co.,  Ltd.— Interim 

dividend  of  4  per  cent,,  less  tax,  on    "  B  "  ordinary  shares. 

The     Direct    Spanish   Telegraph    Co.,    Ltd Dividend   at 

the  rate  of  lU  per  cent,  per  annum  on  the  preference  shares; 
an  interim  dividend  at  the  rate  of  »  per  cent,  per  annum, 
free  of  income  tax,  on  the  ordinary  shares,  both  fof  the  half- 
year  ended  June  30th  last. 

Western  Telegraph  Co.,  Ltd. — Dividend  of  5s.  per  share, 
making  a  total  of  10  per  cent,  for  the  year,  ended  June  30th, 
1922,  free  of  income  tax. 

Lancashire  Dynamo  &  Motor  Co.,  Ltd. — Interim  dividend 
of  3  jjer  cent,  actual,  tax  free,  on  ordinary  .shares. 

Clarke,  Chapman  &  Co.,  Ltd. — Interim  dividend  of  Is. 
per  share,   less  tax,  on  ordinary  shares. 

Oxford  Electric  Co.,  Ltd. — A  dividend  at  the  rate  of,  a 
per  cent,  per  annum,  less  tax,  on  ordinary  shares  is 
announced, 

Canadian  General  Electric  Co.,  Ltd. — Dividend  of  1|  per 
cent,  for  the  three  months  ended  September  3Uth  ou  the 
common  stock. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
Stock  Exchange  conditions  underwent  a  decided  change  for 
the  better  upon  the  passing  ul  the  September  1st  settlement 
without  any  open  trouble  becoming  manifest.  'Ihis  was  the 
date  fixed  as  being  twelve  months  after  the  official  termina- 
tion of  the  war,  and,  m  spite  of  the  eight  years  which  have 
passed  since  the  outbreak  of  the  struggle,  there  was  stiff 
a  certain  remnant  of  stock  unpaid  for.  and  of  bargains 
yet  uncompleted,  which  gave  rise  to  apprehensions,  more 
especially  as  the  uncertainties  of  foreign  politics  added 
anxiety  to  the  position.  Nevertheless,  the  settlement  lias 
been  successfully  surmounted,  and  Stock  Exchange  markets 
are  once  more  upon  an  even  keel  as  regards  pre-war  obhga- 
tions.  Money  has  begun  to  fiow  into  securities,  and,  not- 
withstanding the  breath  of  business  which  begins  to  give 
a  welcome  sign  of  rippling  the  currents  of  industry,  the 
amount  of  capital  required  for  business  developments  is  not 
sufficient  to  make  any  difference  to  the  demand  for  good- 
class  stocks  and  shares.  The  electrical  industry  is  in  favour, 
and  the  declaration  of  an  interim  dividend  of  5  per  oent. 
on  South  Ijoudon  Electric  Supply  ordinary  shares  h.ts  served 
to  raise  the  price  by  7s.  6d. 

The  Home  Railway  market  is  giving  a  better  account  of 
it.self.  Districts  in  particular  have  recovered  from  some  of 
the  weakness  which  overtook  them  on  account  of  liquida- 
tion of  weak  .stock;  and  from  39  the  price  ran  to  41,$,  \t 
the  same  time.  Metropolitan  consolidated,  which  had  been 
down  to  54,  rallied  to  oo.  'Ihe  Underground  group  is  quiet, 
without  any  particular  fea'ture,  but  attention  has  beeii 
directed  again  to  the  debenture  stocks  of  the  East  London 
Railway  which  are  indicated  in  various  directions  as  holding 
opportunities  for  appreciation.  It  deserves  to  be  noticed. 
however,  that  the  thilnej^s  tif  preference  stocks  and  (less 
noticeable)  of  debentures  continues  to  be  apparent,  and  prices 
in  the  pre-ordinary  department  of  the  Home  Railway  market 
show  tendencies  to  dwindle.  This  is  explained  in  part  by 
reference  to  a  po.ssibility  of  the  next  change  in  the  Eank 
Rate  being  in  the  upward  direction. 

Underground  Electric  income  bonds  are  now  iiuotetl  ex 
their  dividend  of  £'2,  per  cent,   net, 

Mexican  Utilities  are  no  better,  but  the  news  from  the 
country  is  decidedly  more  encouraging  than  it  has  been  for 
some  time  past.  The  Mexican  (Government  has  proposed  a 
scheme  of  arrangement  uiitler  wliich  it  should  bo  possible 
for  the  payment  of  obligations  to  be,  at  any  rate,  icniu 
menced.  In  cons<>quence.  prices  of  Mexi.-an  Government 
bonds  are  2  to  5  points  liigher,  and  unless  the  sclieme  is 
turned  down,  as  .seems  unlikely  to  happen,  there  should  be 
a  general  recovery  in  Mexican  securities  as  a  whole.  Brazil- 
ian Tractions  have  ri.sen  to  .52,  a  ,''ain  of  2}.  on  the  expecta- 
tiiin  (hat  the  quarterly  dividend  of  1  per  oent.  can  bo  main- 
tained, as  to  which  a  lurking  doubt  had  begun  to  manifest 
it.self  owing  to  the  drop  in  tlie  Brazilian  exchange.  British 
Columbia  Electric  stocks  are  steady, 

Bahcock  (t  Wilcox  have  recovered  to  f3.  Other  shares  in 
the  engineering  group  are  inclined  to  hang  fire,  movements, 
however,  being  confined  to  very  small  alterations,     English 
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Electric  preference  are  firm  at  ^61.  Other  shares  iu  the 
manufacturing  group  are  simply   steady. 

The  rise  in  South  Loudon  shares  to  3J  has  akead>-  been 
mentioned.  New  County  of  Lxiudon  ordinary,  after  dipping 
to  3s.  lid.  premium,  recovered  to  3s.  6d.  premium,  the  pre- 
ference holding  their  premium  of  "28.  IJd.  with  noticeable 
strength.  Chelsea  ordinary  are  J  up  at  6i.  Metropolitans 
are  equally  better  at  51,  and  City  of  London  ordinary  hard- 
ened to  '22s.  6d. 

Marconis  are  the  only  active  shares  in  the  telegraph  and 
telephones  group.  The  price  rose  to  'if,  on  active  bidding 
for  the  shares  this,  Tuesday,  afternoon.  Radios,  after  a 
drop  to  '21s.  6d..  recovered  a  shilling,  and  the  preference 
at  14s.  3d.  are  slightly  harder  than  they  were.  The  Eastern 
cable  issues  are  quiet,  and  no  changes  have  occurred  amongst 
the  others  in  this  market. 

Rubber  shares  continue  dormant,  the  low  price  of  the 
material  affording  no  cause  for  encouragement  to  the  long- 
suffering  clientele  who  hold  rubber  shares. 

British  Electric  Traction  ordinary  has  gone  baci  to  57. 
London  Electric  Railway  4i  per  cent,  debenture  holds  its 
price  at  9-53:  the  City  &  South  London  twin  stock  is  also 
quoted  95J-96.  Of  the  other  new  issues,  Bengal  Telephone 
s.>veus  are  lOOf,  a  premium  of  3J.  and  the  Jladras  Electric 
7  per  cent,  second  debentures  are  rather  better  at  |  premium. 
It  is  stated  in  responsible  quarters  that  certain  electrical 
companies  with  debenture  stocks  that  fall  due  for  repajTiient 
within  the  next  decade  or  so,  are  debating  the  question  ol 
antedating  the  redemption  of  the  stocks.  Holders  of  sound 
securities  of  this  nature  may  be  glad  of  a  hint  not  to  sell 
unless  they  require  money  now. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   ELEOiBicreT  Companies. 


Brompton  Ordinary       

Cbaring  Cross  Ordinary 

do.       do.        do.       a  Pret. 

Chelsea        

City  of  London      

do.       do.            6  i>er  cent.  Pref... 
Connty  of  London  

do.  do.        6  per  cent.  Pref... 

Kensin^on  Ordinary     

London  Electric 

do.         do.          6  per  cent.  Pref... 
Metropolitan         

do.  4}  per  cent.  Pref... 

St.  James'  and  Pall  Mall         

Soath  London       

South  Metropolitan  Pref 

Westminster  Ordinary 


Anglo-Am.  Tel.  Pref      ... 
do.  Def.      ... 

Chile  Telephone 

Cnba  8nb.  Ord 

Eastern  Eitension 
Eastern  Tel.  Ord. 
Globe  Tel.  and  T.  Ord. ... 

do.         do.      Pret. 
Great  Northern  Tel. 

Indo-Enropean     

Marconi      

Oriental  Telephone  Ord. 
United  R.  Plate  Tel.  ... 
West  India  and  Panama 
Western  Telegraph 


Dividend 

Price 

^      *      V 

Sept.  4. 

Rise  or 

Yield 

1930.  1921. 

1923. 

fan. 

M      13 

'j 

— 

£1  14  10 

8       9 

7l 

— 

S  17    0 

4i      4i 

4 

— 

5  13    6 

6        6 

"t 

+      k 

4  IB    0 

14      14 

2J 

■+■       1^ 

6  11     9 

6        6 

23/- 

_ 

5    4     4 

8        6 

lie 



6  11     4 

6        6 

23/- 



6    4     4 

9      10 

u 



6  15    7 

24      4 

— 

6  11     6 

6        6 

6 

^- 

6  17     1 

7        7 

6i 

+  i 

6     1     9 

a      4i 

4 

6  12    6 

la    12 

Bl 



fi  17    2 

7        7 

8i 

-1-  a 

7    4    4 

7        7 

1.^ 

6  18    0 

10      10 

73 

— 

6    9    0 

tD  Telephones. 

6        6 

104J 



6  14    8 

14     84/6 

234 

— 

7    9    0 
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Central  London  Ord.  Assented 
Matiopolltan        

do  District 

Cndergroond  Electric  Ordinary 

do.  do.      "A" 

do,  do.     Income 

POREIQN 

Anglo-Arg.  Trams,  First  Pref. 

do.  do.       2nd  Pref 

do.  do.       6  per  cent.  Deb. ... 

Brazil  Tractions 

British  Columbia  Elec.  Rly.  Pee.    ... 

do.  do.  Preferred    ... 

do.  do.  Deferred 

do.  do.  Deb 

Mexico  Trams.  6  per  cent.  Bonds     ... 

do.       do.  6  per  cent.  Bonds    ... 
Mexican  Light  Common         

do.  Pret 

do.  Ist  Bonds        


HOUE  BAILS, 


14  9i 
Nil       1 

Nil  Nil 

Nil  Nil 

9         4 

Trams,  Sta, 

84  12) 


4»'4 
634 


Manuvaoiurino  Companies 


Babeock  A  Wilcox 
British  Aluminium  Ord. 

British  Insnlated  Ord 

Callenders 

04  Pre! 

Crompton  Ord 

Edison-Bwan  

do.       do.    fi  per  cent.  Deb. 
Electric  Construction     ... 
Engllab  Electric 

do.  do.      Pref 

Gen.  Elec.  Pref 

do.        Ord 

Henley         

do.     44  Pref 

India-Rubber        

Mel.-Vlckers  Pret 

Siemens  Ord. 

Telegraph  On      „       „ 


18/8 
42/. 
94 


92/- 
18/9 


fi  18  3 
fi  6  8 
6  18  4 
fi    9  10 


MARKET     QUOTATIONS, 

It  should  be  remembered,  in  makiii;;  use  of  the  fijfurea  appeannj- 
in  the  foUowin<ir  list,  that  in  some  cases  the  prices  are  only  g-eneral, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  September  6th, 


CHEMICALS,    &c. 


a  Acid.  Oxalic 

per  lb. 

74d. 

a  Ammonitto.  Sal         

per  ton 

£63 

a  Ammonia,  Muriate  (large  crystal) 

£48 

a  Bisulphide  of  Carbon       

a  Borax...          

iso 

a  Copper  Sulphate      

£26  10s. 

a  Potash,  Chlorate     

per  lb. 

fid.  to  54d. 

a       „       Perchlorate          

7?H. 

a  Shellac            

per  cwt. 

£16 

l.^s.'uef. 

a  Sulphur.  Sublimed  Flowers 

£11  lOs. 

a          ,.        Lump       

£U 

a  Soda.  Chlorate         

per  lb. 

3id. 

a     ,.     Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

5d. 

METALS,    &.C. 

b  Aluminium,  Ingots 

per  ton 

£ino 

b           „           Wire 

per  lb. 

1/9  to  2/6 

b            ..           Sheet 

1/6  to  2/- 

p  Babbitt's  Metal  and  .\nti-friction  Metal — 

Grade  I pertonnet^ 

£1.50 

Grade  II 

£108 

Grade  III           

£62 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

96d. 

e      .,      Tubes  (solid  drawn) 

lljd.  to  1/- 

c      ..      Wire,  basis 

!ltd. 

111. 'dec. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c       .,      Bars  (best  selected) 

per  ton 

£94 

c       .,      Sheet 

£94 

c        „       Rod 

£94 

d       ,.      (Electrolytic)  Bars 

£71 

d       .,                „            Sheets 

£145  10s. 

d       ..                 ..            Wire  Rods 

fHl 

d       „                 „             H.C.  Wire 

per  lb. 

lOgd. 

t  Ebonite  Rod 

3/6 

/        „       Sheet 

3/- 

a  German  Silver  Wire         

2/6 

b  Gutta-percha,  fine 

12/6 

A  India-rubber,  Para  fine    

104d. 

1  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

90/- 

/     „      Wire.galv.  No.  8,  P.O.qual. 

£24 

g  Lead.  English  Pig 

£25  10s. 

lOsidec. 

g  Mercury         

per  bot. 

£12  10s.  to  £12 15s. 

15s.  to  £1  iiK  . 

e  Mica  (in  original  cases)  small    ... 

per  lb. 

8d.  to  S/- 

e      ..              „                medium  ... 

4/.  to  8/. 

e      ,,              ..                large 

,, 

10/-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                  ,,     drawn  bars  and  rods 

„ 

1/3 

p                   ,,     rolled  strip  &  sheet 

1/24 

P                 ,.     wire    

1/34 

o  Platinum         

per'oz. 

£19  10s. 

d  Silicium  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

n  Tin,  Block  (English)        

per  ton 

£169  5/- to  £159 10/. 

5s.  to  lbs.  dec. 

a     ..     Wire,  Nos.  1  to  16    

per  lb. 

8/- 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons.  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber.  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


*  Jame 

b  Edward  Till  &  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd. 

p  C.  Cliilard  &  Son,  Ltd, 


*  Dividends  paid  frc«  of  Income  Tax, 


r.    W.  F,  Dennis  &  Co, 


Deep  X-ray  Therapy. — Although  King's  College  Hospital 

waa  built  and  eupplied  less  than  ten  yeara  ago  with  the  I 
latest  equipment  for  hospital  work,  the  progress  of  research 
in  connection  with  X-rays  and  radium  has  been  rapid  under 
the  direction  of  Dr.  Robert  Knox,  and  a  further  development 
is  about  to  be  made  by  the  use  of  one  of  the  seven  empty 
wards  of  the  hospital  for  deep  therapy  work.  Apparatiit; 
equal  to  that  in  use  in  Erlangen  is  being  supplied  by  Messis, 
Watson  &  Sons  to  Dr.  Knox's  specification,  and  will  be 
tested  by  the  National  Physical  Laboratory.  ArrangemectK 
have  been  made  for  the  cost,  amounting  to  ^1,500,  to  be 
advanced  by  a  generous  supporter  of  the  hospital,  though  it 
is  hoped  that  contributions  will  be  forthcoming  from  those  •( 
who  appreciate  the  importance  of  any  endeavour  to  mitigate 
the  suffering  from  cancer  and  allied  disease.— DaiZi/  Tele- 
graph. 

An  Improved  Telephone. — It  has  occurred  to  a  Germ.in 
electrical  engineer,  Dr.  Georg  Seibt,  of  Berlin-Schoneberfi, 
that  the  efficiency  of  the  telephone  could  be  increased  con 
siderably  by  improving  the  electro-magnet  on  the  attraction 
of  which  the  vibrations  of  the  diaphragm  are  dependent. 
Dr.  Seibt's  improved  telephone  comprises  laminated,  in  tlir 
place  of  solid  magnet  cores,  which,  while  not  interfering 
with  magnetic  effects,  counteract  eddy-currents.  The  con- 
have  been  given  a  closer  form,  thus  reducing  the  resistaii'i' 
to  the  magnetic  hues  of  force  and  increasing  the  intensity 
of  magnetisation.  It  has  thus  been  possible  to  raise  the; 
acoustic  efficiency  of  the  telephone  to  double  or  two  and; 
a-half  times  the  figure  otherwise  attainable. — ManchesUr 
Ouardian  Commtrcial. 


II 
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THE    5AYERS     DYNAMO. 


A    New    Design. 
By    W.    BROOKS    SAVERS. 


Some  time  ago  it  was  announced*  that  a  new  design  of 
electric  generator  and  motor  had  been  evolved  which,  it 
was  chiimed,  woiihl  appreciably  reduce  the  cost  of  build- 
ing sucli  machine.s  and  at  the  same  time  make  it  pos- 
KJble  to  manufacture    a    machine    whicli,     for    a    given 


1. — Sayf.rs  IIelic\i,  Ixnt'CTioN  CYi.iNriKii  AND  Fhkf.  Core 

weight  and  size,  would  produce  a  considerably  greater 
output  than  that  of  the  standard  type.  Such  claims 
naturally  excited  considerable  interest,  but  for  certain 
good  reasons  very  few  details  could  be  made  public  at 
the  time. 

During  the  intervening  10  months,  however,  matters 
hare  progressed  soraewliat,  as  is  shown  by  a  recent 
report  on  the  invention,  in  the  course 
of  which  Mr.  James  Swinburne,  F.R.S., 
a  consulting  engineer  who  needs  no 
introduction,  says: — "I  consider  that 
you  are  on  a  new,  and  almost  unex- 
plored, path  in  dynamo  design  :  and 
that  the  adoption  of  your  type  of  arma- 
ture will  increase  the  ratio  of  output 
to  price  in  most  cases;  and  that  it  will 
also  increase  the  efficiency  and  the 
ratio  of  output  to  weight.  .  .  .  The 
general  basis  on  which  you  are  working 
is  quite  new  to  me,  and  I  am  an  old 
dynamo  designer.  ...  I  think  you 
have  a  very  good  thing.   .   .   ." 

The  dynamo-electric  machine  in  all 
forms  depends  for  its  essential  action 
on  the  cutting  of  magnefic  lines  of 
force  by  revolving  conductors.  For 
this  purpose  re-entrant  windings  of 
one  form  or  another  are  employed. 
Such  windings  hitherto  have  consisted 
of  wires,  or  conductors,  laid  in  slots 
approximately  parallel  with  the  axis  of 
the  shaft  and  formed  into  a  re-entrant 

inding  by  means  of  end  connecting- 
wires,  or  bars,    which  occupy  valuable 
space  and  cause  a  material  part  of  the  electrical  resist- 
ance and  heating  of  the  armature. 

The  Savers  helical  re-entrant  inductor  cylinder 
forms,  it  is  claimed,  an  incomparably  lietter  b.asis  for 
dynamo-electric  machinery  of  all  types  and  sizes  than         price 


the  forms  of  re-entrant  winding  in  or  upon  laminated 
iron  cores  hitherto  known.  The  helical  bars  associated 
with  the  necessary  iron  strip  or  wire  to  carry  the  trans- 
verse magnetic  induction  build  into  an  independent 
c\lindrical  structure  without  added  length  for  end  con- 
nections, are  ideal  from  the  electrical 
standpoint  of  efficiency,  and  have  excel- 
lent mechanical  properties  of  robustness 
and  stability.  Moreover,  the  condi- 
tions for  sparkless  commutation  with  or 
without  commutating  poles  are  vastly 
improved. 

The  development  of  electric  power 
and  lighting  schemes  has  been  enor- 
mous during  the  past  li)  or  20  years, 
but  no  radical  advance  has  been  made 
during  this  period  in  eflSciencyj  weight, 
and  output  of  generating  machines  and 
motors  for  a  given  price.  The  Saver? 
invention  is  a  radical  advance,  passing 
the  barrier  which  expert  designers 
know  as  "  space  factor  "  and  eliminat- 
ing the  necessit}-  for  expensive  material 
and  wasteful  methods  at  present  in 
vogue  (laminated  highest-quality  iron 
of  which  50  per  cent,  is  wasted  in  scrap, 
and  varnished  tapes  and  other  com- 
bustible insulating  material). 

The    present    method    of    embedding 
conductors    in  slots  in    laminated-iron 
structures    and    providing    ventilating 
ducts      for      carrying      off      the      heat 
generated     involves    lasses    on     an     in- 
creasing    scale.        A     compact      structure     with      eddy 
currents     and     hysteresis     minimised     would     give     the 
highest  efficiency,   but  the  heat  unavoidably   generated 
even  with  very  thin  laminations  must  be  got  rid  of.     To 
effect  this,  ventilating  ducts  are  essential;  the  ducts  and 
their  associated  fan  or  impellers  involve  windage  losses 
themselves  and  also  increased   dimensions  of  the  whole 


Fig  2.— Helical  Induction  Cvi.inher. 

structure,  which  involve  greater  lengths  and  resistances 
and  consequently  more  heat  to  be  got  r><l  of.  Tempera- 
ture rise  is  the  controlling  factor,  and  designers  there- 
fore find  limits  to  output  per  unit  weight,  efficiency  and 


EiiEC.  Eev.,  November  4th,  1931,  p.  590. 


The  new  Sayers  cylinder  is  (to  begin  with)  of  abso- 
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lutclv  minimum  weight  and  resistance  for  a  given  duty; 
it  is  thought  to  be  amply  and  abundantly  ventilated 
without  a])preciable  s]'ri';nling  for  air  d\icts.  and  it  en- 
ables a  solid  stationaru  core  to  be  used,  which  is  vastly 
cheaper  to  manufacture  and  lighter  and  better  in  every 
wav  than  a  laminated  core ;  moreover,  it  entirely 
avoids  the  generation  of  heat  in  its  mass  by  eddy  cur- 
rents and  hysteresis. 

The  desirability  of  a  free   core   has  been    recognised 
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Fig.   3. 

bv  several  previous  inventors,  but  no  practical  method 
of  employing  a  freely-mounted  solid  core  was  evolved. 
The  free-core  arrangement  involves  three  air  gaps  in 
place  of  one.  with  a  slot-wound  laminated  core  arma- 
ture. This,  at  first  sight,  might  appear  to  off-set  to 
some  extent  the  advantages  by  increased  excitation 
expenditure,  but  this  apparent  disadvantage  is  trans- 
formed into  a  further  advantage  on  investigation,  be- 
cause : 

1 .  The  effective  area  of  the  air  gaps  is  from  50  to 
100  per  cent,  greater  than  that  given  by  the  aggregate 
of  the  teeth,  plus  fringe  allowance,  in  a  toothed  arma- 
ture. 

2.  The  edges  of  the  helical  iron  strip  may  be  so  close 
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in  groups,  and  also  to  the  iron  being  discontinuous, 
the  self-induction  of  the  armature  sections  is  greatly 
diminished,  even  with  the  shortest  possible  air  gap, 
and  good  commutation  is  correspondingly  facilitated. 

Tlic  claims  ])ut  forward,  therefore,  arc  well  founded. 
The  invention  is  amply  covered  by  patent  rights 
already  granted  and  by  others  for  details  pending. 
Tlie  preliminary  work  has  already  been  done,  and 
working  examples  are  to  be  seen  by  appointment  at 
I'^araday  House,  Southampton  How,  London,  where 
several  have  been  built,  the  one  referred  to  below 
having  been  completed  in  July  last. 

The  helical  strip  cylinder  and  its  free  core  are  illus- 
trated in  fig.  1  ;  the  cylinder  presents  its  commutating 
end  surface,  and  is  shown  with  its  shaft  and  ball  bear- 
ing in  position.  (Since  the  photograph  was  taken,  the 
surface  of  the  cylinder  has  been  smoothed  off,  and  pre- 
sents a  more  regular  appearance  than  is  shown  in  the 
figure.)        At   the  commutator  end  the  shaft  mounting 
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Fig.  5. 

carries  mica-capped  dogs,  which  engage  in  three  large 
recesses  formed  in  the  back  of  the  commutator  con- 
nectors. At  the  distant  end  the  connectors  form  a 
shoulder,  and  half  the  bars  are  cut  longer  than  the 
otiiers  in  three  groups,  fig.  2 ;  by  means  of  mica- 
capped  drivers  a  thoroughly  mechanical  tixEure  is 
secured  for  receiving  or  transmitting  torque  and  resist- 
ing tension  due  to  the  centrifugal  force  on  the  bars. 

The  "  free  core  "  is  divided  longitudinally,  thus  pro- 
viding for  air  ingress,  the  surface  being  also  recessed 
lozenge-shape  as  required  for  most  effective  operation  ; 
there  is  free  ventilation  inside,  a  minimum  of  cross 
magnetis.ation,  and  advantageous  commutation  condi- 
tions.    It  is  mounted    on    ball    bearings    and    remains 
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together  and  form  so  true  a  cylindrical  surface 
(depending  on  the  degree  of  excellence  of  manufacture) 
that  the  air  gaps  may  be  reduced  to  safe  njechanical 
clearances — say  1  mm.  in  the  internal  and  intermediate 
surfaces,  and  2  mm.  between  the  outer  surface  and  pole 
faces. 

■3.  Owing  to  tiie  helical  strijjs  lying  so  close  together, 
there  is  no  perceptible  heating  of  a  solid  pole  shoe, 
whicii  may  continue  practically  to  a  sharp  edge  without 
causing  noise. 

4.  Again,  owing  to  the  same  cause,  there  need  be  no 
"tooth  ripple"  and  no  disturbance  to  telephone  or 
telegraph   gystenjs  due   to   inductance. 

5.  When  adopted  on  a.c.  generators,  a  smooth  sine 
wave  will  be  produced. 

6.  Owing  to  the  iron  being  disposed  between  the  con- 
ductors instead  of  forming  an  iron  circuit  round  them 


Fig.  6. 

stationary  inside   the  cylinder  when  tlie   latter  revolves 
and  the  field  is  excited. 

Under   arc  as 


111. 


follows  : — 


mountinLi 


with   axis 


The  dimensions  of 

Length,  overall  with 

,,         of  helix 
Diameter,    external 

,,  internal 

Mean   angle   of   helical   biirs 
Weight,   willi  commutator 

■  The  number  of  composit(t  lielical  bars  is  216,  i.e., 
108  each  in  the  inner  and  outer  layers.  The  bar  spans 
are  substantially  180  deg.,  giving  a  two-pole  re-exitrant 
winding,  and  each  bar  is  composed  of  a  copper  and 
ai.  iron  strip  laid  together  in  contact,  alternate  bars 
only  being  wound  with  asbestos  strip  1/64  in.  thick  and 


H  in. 
5|  in. 
5  3/32  in. 
3J  in. 
45  deg. 
131b.    11  iji. 
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^  in.   wide,  the  laps  being  spaced  J  in.   apart  to  allow 
space   for   the  passage  of    air   between  each  conductor. 
The  dimensions  of  the  bars   are : 
Copper,  0.375  x   0.022   in. 
Iron,   0..375  x  0.02  in. 
Asbestos    strip   (vurnislie<l),    O.Ol.'iG    in.    thick. 

The  electrical  resistance  of  Ihe  armature  between  the 
lirushes  is  0.05  ohm. 

The  composite  helical  bars  are  channelled  in  such  a 
manner  that  their  projected  tanj:eiitial  thii-kness  with 
insulation  is  at  all  diameters  ecpial  to  the  pitch  of  the 
conductors. 

The  C3'linder  is  mounted  at  the  commutator  end 
upon  a  simple  expanding  device,  and  is  positively 
driven  through  mica  insulation  by  three  dogs  which 
Hd  into  recesses  formed  in  the  inner  end-connectors, 
the  outer  surface  of  which  forms  the  commutator  sur- 
face. At  the  opposite  end  a  guninetal  carrier  engages 
the    castellated    end   of    the   cylinder   and   fits   upon   the 


splined  shaft.  Jack  screws  bearing  on  a  fixed  abut- 
ment in  the  shaft  take  the  tension  of  the  conductors. 

The  accompanying  curves  show  the  performance  of 
the  machine.  These  results  are  given  with  the  distinct 
reservation  that,  while  they  indicate  to  the  designer 
that  the  structure  functions  in  practice  normally,  they 
are  far  below  what  is  demon.strably  realisable  with  the 
helical  inductor  cylinder.  With  regard  to  fig  5,  the 
low  temperature  rise,  .37°  F.  after  one  hour's  run  at 
2.500  r.p.m.,  while  producing  an  output  of  IJ  i>.h.p.. 
shows  that  the  ventilating  arrangements  are  much 
more  effective  than  the  ventilating  ducts  generally  em- 
ployed in  slot-wound  laminated-core  armatures.  The 
brush  gear  functioned  absolutely  sparklessly  at  all  loads 
without  needing  any  adjustments,  but  a  greater  load 
than  that  indicated  was  not  available  at  the  time  the 
test  was  made. 

The  tests  recorded  above  were  maile  on  a  d.c. 
machine,  but  the  induction  cylinder  is  equally  applic- 
able to  a.c.   machines. 


IONIC    CURRENTS. 


In  a  note  presented  to  the  Prencli  Academy  of  Sciences  on 
.Tnly  10th,  M.  Maurice  Leblanc  dealt  with  the  properties  of 
three-electrode  valves  filled  w-ith  gas  at  low  pre.s.sure.  The 
not*  was  reproduced  in  La  Bevue  Generalc  de  VElectricite  of 
•\ugust  19th,  from  which  source  we  derive  the  following  parti- 
culars :  — 

In  the  gas-filled  three-electrode  valve,  the  space  between  the 
imode  and  the  cathode  does  not  acquire  a  "  space  charge  ";  a 
potential  difference  of  a  dozen  volts  will  cause  hundreds  of 
amperes  to  flow,  but  the  properties  (if  such  valves  differ  from 
those  in  which  the  cuiTent  is  carried  by  electrons,  and  they 
must  be  used  in  a  different  way. 

Pig.  1  shows  a  three-electrode  valve  filled  with  mercury 
vapour;  it  consists  of  a  glass  bulb  carefully  exhau.sted  of  air, 
anl  containing  an  iron  or  carbon  anode  a,  a  metal  grid  h,  and 


FiQ.  1.— Ionic  Valve.  Fig.  2.— Ionic  Transpormku, 

D.c.  TO  A.c. 

a  mercury  cathode  c.  .\n  auxiliary  anode  d  enables  an  aic  to 
be  maintained  between  it  and  the  cathode,  in  order  to  keep 
the  valve  continually  "  primed." 

Current  can  only  traverse  the  bulb  from  the  anode  a  to  the 
cathode  c.  If  the  grid  is  made  negative  with  regard  to  the 
cathode  whilst  a  current  is  flowing,  the  grid  is  covered  with 
a  layer  of  positive  ions,  which  neutralise  its  charge,  and  the 
current  is  not  interrupted  as  it  would  be  in  the  case  ojf  an 
electronic  valve.  But  if  by  acting  on  the  external  circuit  the 
current  is  interrupted,  for  a  period  which  may  be  very  brief, 
the  grid  being  negative  reabsorbs  the  positive  ions  deposited 
on  it  and  afterwards  prevents  the  emission  of  electrons  by  the 
rathode  as  in  the  electronic  valve.  The  current  cannot  be  re- 
established while  the  grid  remains  negative;  for  that  purpose, 
its  charge  must  be  made  zero  or  positive. 

These  properties  can  be  utilised  as  follows:  — 

1.  Tranitformation  of  direct  current  into  altcrnaling  current 
■  !  high  frequency  — A.  cu-cuit  (fig.  2)  comprises  a  source  of 
constant  e.m.f.  e;  an  inductance  coil  I  resisting  any  appre- 
ciable variation  of  the  strength  of  the  current  i  in  the  circuit 
ior  the  duration  of  one  cycle  of  the  alternating  current  that  is 
to  be  generated ;  the  primary  winding  p  of  a.  transformer,  of 
w^hich  the  secondary  winding  s  is  connected  to  the  consuming 
circuit;  and  a  resonator  consisting  of  :in  inductance  A  and  a 
capacity  y.  Between  the  points  indicated  is  connected  one  of 
the  pruned  ionic  bulbs  described  above  of  which  the  grid  is 
connected  to  the  anode  a  by  a  circuit  containing  an  e.m.f.  ij. 

.\ssume  the  cathode  c  to  be  at  zero  potential,  and  let  h  bo 
the  potential  at  the  other  terminal  of  the  condenser,  i  the  cur- 


rent in  the  coil  A,  and  ;'  the  current  flowing  through  the  bulb 
(the  current  flowing  to  the  grid  will  l)e  negligible).  Now,  if, 
when  the  device  is  in  operation,  the  current  ;  dies  out,  the 
grid  is  then  negative,  the  current  through  the  bulb  cannot 
be  restarted,  and  the  current  i  will  charge  the  condenser. 
But  directly  h  equals  j;,  the  grid  ceases  to  be  negative  and 
the  bulb  short-circuits  the  resonator,  the  discharge  current  in 
which  oscillates,  whilst  dying  away,  with  a  frequency  a  differ- 
ing but  little  from  l/27rVA7.  If  the  energy  ),  yti'  if  greater 
than  El/ a,  the  current  i  becomes  equal  to  i;  the  current  ; 
becomes  zero,  the  grid  is  then  negative  and  remains  so  until 
the  potential  h  is  again  equal  to  »;,  and  so  on. 

Thus  continuous  waves  are  produced,  the  curi'ent  i  and  the 
potential  h  varying  as  .shown  by  the  i-urves  in  fig.  3.  The 
positive  waves  are  truncated,  hut  they  are  the  less  deformed 


Fig  3.— Wave-form  of  High-frequency  Current. 

in  proportion  .^s  the  quantity  of  energy  J  A  i'  is  greater  com- 
pared with  i  y  ,f  ]  if  the  latter  is  .small  with  respect  to  the 
former,  the  pressure  at  the  terminals  of  the  consuming  circuit 
is  constant. 

If,  for  example,  e  =  500  V,  1  =  20  A,  a  =  20,000,  we  must  make 
Vfi"  =  l  joule,  and  in  order  that  the  waves  may  not  be  much 
deformed,  make  A  r=4  joules.  Then  we  .shall  have  A  =  0.0l 
henry,  7  =  0.00633  microfarad,  and  ii  =  ]2..566  volts. 

Lest  this  pres.sure  .should  set  up  an  an-  between  the  anode  a 
and  the  grid,  the  giid  circuit  must  have  a  high  resistance ; 
but  if  it  were  too  high,  the  grid  would  not  he  able  to  absorb 
almost  instantaneously  the  positive  ions  with  which  it  was 
covered  at  the  moment  when  the  current  /  fell  to  zero,  as 
well  as  the  ions  still  lilicrated  in  its  neighbourhood  by  mole- 
cular agitation  or  by  the  ultraviolet  rays  emitted  by  tho 
cathode.  .411  difficulty  can  be  avoided  by  cooling  the  grid 
with  a  current  of  oil  or  water,  which  will  permit  the  resist- 
ance in  its  circuit  to  be  reduced  without  allowing  it,  hy 
heating,  to  become  a  cathode.  Fig  4  shows  how  this  can  he 
done. 

This  method  of  transformation  must  have  a  very  high 
efficiency;  the  bulb  behaves  as  though  it  were  a  valve  always 
fully  ojien  or  cmnpletely  closed.  On  the  other  hand,  the 
het<Modyne  bulb  behaves  like  a  valve  always  throttled,  whose 
aperture  is  periodically  varied,  and  its  efficiency  is  at  most 
■\-)  per  cent.  The  author  has  not  as  yet  carried  out  this 
method  of  producing  currents  of  high  frequency,  but  has  ex- 
plained the  principle  becaus^^  it  can  1h^  combined  witu  the 
method  next  t<i  be  described  (which  has  already  Iwn  realised) 
to  form  a  new  system  of  electric  traction. 
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2.  Transformation  of  alternating  currents  of  high  frequency 
into  currents  of  nornuxl  frequency,  variable  at  pleasure. — ^The 
apparatus  employed  is  sho^^n  in  fig.  5.  It  comprises  :  a  trane- 
I'onner  a.  whi..se  primary  Tvinding  P  is  fed  with  the  current  to 
l>e  transformed.  The  two  secondary  circuits,  s,  and  s.,  are 
identical  but  differently  connected,  the  start  of  the  first  and 
the  finish  of  the  ><nnind  being  joined  to  a  neutral  jxiint  O ;  four 
bulbs  1,  '2.  3.  -1.  like  that  already  described.  The  anode  of 
bulb  1  and  the  cathode  of  bulb  4  are  connected  to  the  finish 
of  the  winding  s,.  the  anode  of  bulb  '2  and  the  cathode  of 
bulb  3  are  joined  to  the  start  of  the  winding. s,.  l^ally,  the 
cathodes  of  bulbs  1  and  2  and  the  anodes  of  bulbs  3  and  4 
connect  with  a  conductor  XX,  and  the  consuming  circuit  R  is 
joined  between  this  conductor  and  the  neutral  point. 

To  charge  the  grids  a  small  transformer  b  is  used,  of  which 
the  primary  circuit  ?>,  is  fed  by  a  battery  Ac.  the  polarity 
being  periodically  reversed  by  a  coinnuitator  r:  the  frequency 
of  the  current  obtained  is  equal  to  the  speed  of  rotation  of 
this  commutator.  The  transformer  b  has  three  secondary 
windings.  .•<,,.  .s,,  and  .s, :  the  first  is  joined  lietween  the  grids 


Fig.  4. — Section  ok  Water-cooled  Grid. 

rt,  flexible  collar  of  platinum,  welded  to  the  glass  and  to  the 

outer  tube. 

of  bulbs  1  and  2,  joined  in  parallel,  and  the  conduitoi-  .\,\, 
making  them  .simultaneously  positive  or  negative  with  regard 
to  their  cathodes.  ^Yinding  s,  is  connected  between  the  griti 
and  the  cathode  of  bulb  3,  and  winding  .f^,  between  those  of 
bulb  4.  (Here  the  text  and  the  figure  are  not  in  agreement. 
— Ens.]  The  connections  are  so  di.sposed  that  the  grids  of 
bulbs  1  and  2  are  positive  when  those  of  bulbs  3  and  4  are 
negative,  and  vice  versa. 

Let  us  suppose  the  grids  of  bulbs  1  and  2  to  be  positive  at 
the  instant  when  the  circuit  R  is  closed;  a  current  can  then 
flow  through  it  only  in  the  sense  of  the  arrow,  fig.  5.  The 
circuit  will  be  completed  through  either  bulb  1  and  winding 
s,.  or  bulb  2  and  winding  s.. 

If  the  circuit  r  has  no  self-induction,  the  current  will  vary 
in  the  circuits  s,,  s,,  and  r  as  .shown  on  the  left  of  fig.  6;  if 
it  is  inductive,  the  current  will  grow  gradually,  as  shown  on 
the  right  of  the  figure. 

Let  us  now  make  the  grids  of  bulbs  1  and  2  negative,  and 
those  of  bulbs  3  and  4  positive.  If  the  circuit  r  is  inductive, 
the  current  which  traverses  it  cannot  immediately  change  sign 


Kio.   0.— lo.MC  Tra.nsfohmeh,   lliuii   xu    Low   FRF.giJKNCV. 

in  ua.siiinc  through  zero,  and  until  it  does  so,  it  cannot  traverse 
bulbs  .'$  and  4,  not  being  able  to  go  from  their  cathodes  to 
their  anodes. 

.\t  the  moment  of  commutation  it  was  traversing,  for 
example,  bulb  2.  It  cannot  re-establish  itself  in  bulb  ^,  the 
grid  of  which  has  lieen  made  negative  while  no  current  parsed. 
ft  continues,  therefore,  to  pass  through  bulb  2  and  winding  s,. 
But  the  alternating  e.m.f.  developed  in  this  circoit  cannot 
sustain  it.  It  dies  away  and,  after  being  annulled,  re-estab- 
lishes itself  flirough  bulbs  3  and  4,  traversing  the  circuit  r  in 
the  opposite  sense  to  the  arrow. 

The  oscillogram,  fig.  7,  taken  during  the  transformation  of 
a  current  of  .ytf)  cycles  frequency  to  50  cycles,  with  a  circuit  n 
possessiDg  resistance  and  inductance,  shows  that  this  is  indeed 
the  rase. 


Now,  if  the  current  continues  to  pass  in  bulb  2,  whilst  the 
grids  of  bulbs  3  and  4  have  become  positive,  a  short  circuit 
current  is  set  up  through  bulbs  2  and  4  and  the  circuits  s,  and 
s_,,  every   time  the  e.m.f.'s   developed  in  the   latter  tend    to 


Fig.  G. — Wave-forms  of  Low-frequency  Current. 
Without  inductance.        With  inductance. 

make  the  current  enter  by  the  anode  of  bulb  2  and  leave  by 
the  cathode  of  bulb  4,  say  for  half  the  time.  To  avoid  this, 
it  is  necessary  that  the  segment  of  the  commutator  c  which 
is  connected  to  the  negative  pole  of  the  battery  Ac  shall  sub- 
tend a  greater  angle  than  the  one  cimnected  to  the  positive 
pole,  so  that  the  current  passing  thiimgh  bulb  2  may  die  out 
between  the  moment  when  the  grid  of  this  Inilb  cea.ses  to  be 
po.sitive  and-  that  when  the  grids  of  bulbs  3  and  4  begin  to  be 
po.sitive;  bt  means  of  this  precaution  a  very  high  efficiency  is 
obtained.  / 

(Jther  experiments  have  shown  that  one  could  likewise,  by 
rendering  the  grid  of  a  bulb  successively  positive  and  negative, 
deal  with  alTernating  currents  of  a  frequency  of  3(i,000  cycles 
per  ''ere  nd. 


Fig. 


-OsCILLOOiiAM    OF    LoW-FREQUENCV    CURRENT. 


I'^nally,  by  arranging  several  sinular  apparatus  fed  by  other 
.secondary  windings  S,',  SJ,  S,",  S,"  .  .  .  ,  excited  by  the  same 
primary  circuit  p  and  with  the  commutators  mounted  on  one 
shaft,  but  successively  displaced  with  regard  to  one  another, 
one  could  produce  currents  out  of  phase  with  one  another. 

In  a  later  issue  we  shall  show  how  the  author  proposes  to 
apply  the  system  to  the  electrification  of  railways. 


The  Diesel  Engine  in  Electric  Furnace  Work. — The  Diesel 

engine  has  been  used  in  various  industries,  but  as  the  source 
of  power  for  electric  furnaces  the  oil  engine  has  not  received 
the  attention  it  deserves,  says  Power.  The  general  opir'jn 
has  been  that  an  oil  engine  of  a  capacity  suited  to  the 
normal  working  demand  of  an  electric  furnace  has  insuffici- 
ent reserve  capacity  to  colie  with  the  furnace  starting  load. 
That  this  is  not  correct  is  proved  by  the  results  of  tbs 
Diesel-engine  power  plant  of  the  Oklahoma  Iron  Works  Co.. 
Tulsa,  Okla.  The  power  plant  contains  four  Nordberg  two- 
stroke  Diesel  engines,  one  of  which,  of  750  h.p.  rate, 
is  direct-connected  to  a  two-stage  4,(X)0-cu.  ft.  compressor 
supplying  air  to  drive  the  hanmiers  in  the  forge  shop  and 
other   air-driven    machines   in    different   departments. 

Three  550-h.p.  units  are  direct  connected  to  400-kVA  alter- 
nators and  are  provided  with  belted  exciters.  The  total  con- 
nected electrical  load  is  1,535  kW ;  1,100  of  this  is  composed 
of  induction  motors,'  3.5  kW  is  u.sed  for  lighting  and  40(1 
kW  in  the  electric  furnaces.  Fifty  per  cent,  of  the  motors 
are  squirrel-cage  and  the  remainder  are  sUp-ring  type  ma 
chines.  The  usual  motor  load  ranges  from  75  to  350  kW,  witb 
a  daily  average  of  250  kW.  The  furnace  load  ranges  frorr. 
1,50  to  000  kW  and  is  very  unsteady  during  the  first  part, 
of  a  heat.  The  following  are  the  production  costs  per  kilo- 
watt-hour when  operating  under  the  conditions  stated  :  — 

Fuel    oil.    cents  0.397 

Lubricating  oil,  cents  ...        0.04R 

Labour,  cents  ...  ...        0..3'20 

Repairs,   cents  ..        (J. 00 1 

Total  production  cost  p.i    kWli. 

cents  0.778 

Tlie  total  cost  per  kilowatt-hour  including  fixed  charges  is 
less  than  two  cents.  Fuel  oil  of  25  deg.  Baume  is  burned, 
and  the  engines  have  operated  ."satisfactorily  either  singly  or 
in  parallel.  The  lubrication  consumption  averages  0.2  gallon 
per  hour  per  unit,  there  being  little  change  in  the  rate  from 
light  to  heavy  load. 
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THE     TELETYPE. 


A  New  Printing:  Teieg^raph. 


DuKiNO  the  past  few  years  reiuarkable  developments  have 
taken  place  in  telegraph  and  telephone  mechanisms,  but  it 
is  only  since  the  cmiipletiim  of  the  development  of  the  multi- 
plex system  that  machine  telegraphy  has  really  begun  to 
come  into  its  own.  The  multiplex  printing  telegraph,  how- 
ever, is  only  suitable  for  heavy  traffic  between  busy  centres; 
it  is  quite  unsuitable  for  the  immense  number  of  minor 
telegraph  lines  that  form  the  bulk  of  the  telegraph  network 
of  all  countries  and  entirely  unsuited  for  use  outside  of  the 
telegraph   network,  for   instance,    as    a    means    of   intercom- 


FiG.  1.— Transmitting-Eeceivjng  Teletype. 

munication  in  big  manufacturing  plant,  hotels,  banks,  news- 
paper offices,  and  big  institutions  of  all  kinds.  Up  to  the 
present,  business  men  have  had  to  rely  on  the  inaccurate 
telephone   and  the   slow  post. 

The  new  development  of  machine  telegraphy,  originating' 
in  Chicago  and  known  as  the  "  Teletype,"  to  which  brief 
reference  was  made  in  our  gnlumns  a  few  weeks  ago,  is 
therefore  of  considerable  theoretical  as  well  as  practical  in- 
terest. It  does  for  minor  telegraph  lines  and  for  the  internal 
economy  of  bu,siness  and  industry  what  the  multiplex  print- 
ing telegraph  is  doing  for  the  long  and  heavily-loaded  tele- 
graph lines  between  large  centres  of  population. 

The  teletype,  made  by  the  Morkrum  Co.,  of  Chicago,  has 
now  been  in  use  for  about  a  year  in  the  United  States,  and 
has  already  established  itself  in  Europe  as  a  successful  and 
indisiiensable  telegraph  machine.  The  British  Post  Office 
has  bought  four  teletypes,  and  the  secretary  of  the  Post 
Ofifice  states  that  they  "  continue  to  give  every  satisfaction." 


developments,  including  its  use  for  wireless  coiuinuuicaiion 
The  American  naval  authorities  put  a  teletype  on  an  aero 
plane  and  commuuicated   by  wneie.ss  with  the  base  station. 

That  the  teletype  can  be  used  tor  wireless  communication 
is  a  fact,  though  how  far  any  printing  telegraph  can  achieve 
commercial  success  in  face  of  "  static  "  or  "  atmospheric 
disturbances  is  a  question  not  yet  settled.  There  is  promise 
in  wireless  printing  telegraphy,  but  about  the  secrecy  ol 
communication  by  the  teletype  by  wireless  there  is  no  ques- 
tion at  all.  Secrecy  can  be  made  practically  absolute  by 
quite  simple  means. 

The  teletype  employs  the  five-unit  alphabet  prefixed  with  a 
starting  and  stopping  unit  signal.  The  prelix  signal  con- 
tact is  normally  closed  so  that  the  teletype  is  usually  ar- 
ranged to  operate  on  the  closed-circuit  plan.  The  mechanism 
starts  operation  by  the  breaking  of  the  closed  circuit,  and 
the  machine  is  stopped  by  the  closing  of  the  circuit  again.  It 
is,  therefore,  strictly  speaking,  a  seven-unit  system  com- 
pared with  the  eight-unit  Morst;  system,  and  has  a  sUght 
advantage  over  Morse  apparatus,  but  the  advantage  is  not 
nearly  so  great  as  in  the  case  of  the  five-unit  multiplex 
system.  On  the  other  hand,  the  speed  of  operation  bemg 
only  from  40  to  50  words  per  minute,  the  operating  margm 
on  nearly  all  telegraph  lines  is  so  great  that  the  question  of 
the  limiting  speed  of  the  telegraph  line  seldom  arises. 

Referring  to  fig.  1,  the  teletype  will  be  seen  to  consist 
essentially  of  a  typewriter  keyboai'd  in  front,  a  small  trans- 
mitting mechanism  on  the  right,  a  motor,  a  centrifugal  tly- 
W'heel  governor  to  keep  the  motor  speed  reasonably  uniform, 
and  a  printer  at  the  back  on  the  left,  in  front  of  which  can 
be  seen  the  three-spoke  typewheel  and  the  paper  tape  on 
which  the  message  is  printed.  The  printer  is  essentially  a 
Baudot  device  combined  with  a  mechanical  distributor,  which 
bears   a   close   resemblance   to   the  Hughes    "  chariot." 

Fig.  '2  shows  one  of  the  five  selector  bars,  or  code-bars, 
which  lie  side  by  side  under  the  keyboard.  Depression 
of  any  key  lever  moves  one  or  more  of  these  selector  bars 
to  the  right  or  left,  as  the  result  of  the  pressure  of  the  key 
lever  on  the  w'edge-shaped  notches.  Each  selector  bar  con- 
trols one  of  five  locking  latches;  the  latter  hold  back  or  re- 
lease one  or  more  of  five  contact  levers.  Normally  the  con- 
tact levers  hold  the  transmitting  contact  open.  A  gi'oup 
of  five  contact  cams  arranged  spirally  on  a  single-revolution 
cam  spindle,  as  they  revolve,  permit  the  transmitting  con- 
tacts to  close  and  open  again  successively  like  playing  succes- 
.sive  notes  on  a  piano ;  but  any  contact  lever  which  Is  held 
back  by  a  locking  latch  will  prevent  a  contact  closing. 

Fig.  3  shows  the  complete  transmitter  unit  and  the  parts 
will  be  recognised  from  the  above  description.  There  is,  in 
addition,  a  locking  loop  which  drops  dow'n  at  the  right 
moment  and  prevents  the  next  key  from  being  depressed 
until  the  previous  key  .signal  has  been  transmitted.  The 
teletype  is  arranged  so  that  the  normal  speed  is  40  words  a 
minute  (240  letters),  but  the  machine  will  work  at  any  speed 
from  10  to  50  words  a  minute ;  4.')  words  a  minute,  however, 
is  about  the  limit  for  practical  working. 

The  motor  runs  continuously,  and  when  a  key  is  depres.sed 


CotiMct  Cams- 
Contact  Lever - 


Intermediate  Shaf 
Transmitter  Cam  Shafr 
Unlocking  C 
Contact  Levi 


liliine  Conraci.s 


Fig.   2.— Kkyboahd    Selector    Bar  and    Contact    Lever. 


Fig.  3.— Transmitter  Contact  Unit. 


The  Midland  Uailway  Co.,  the  pioneer  in  the  u.?e  of  the 
teletype  in  Europe,  has  two  machiries  working  on  a  line 
between  Derby  and  I^irmingliam,  with  very  satisfactory  re- 
sults. The  Marconi  Co.  has  gradually  increased  its  .stock 
of  teletypes  until  it  has  now  16  in  u.se  in  London  connecting 
local  offices  and  large  customers  to  Radio  House.  The  Dutch 
Government  bought  12  and  will  soon  have  30  in  service.  The 
Indian  (Joverniuent  has  ordered  four,  the  Straits  Settlement 
authorities  two.  the  Siamese  Government  four  (for  tlH:> 
Bangkok-Singnra  line.  fiOO  miles  of  iron  wire)  and  the  Gold 
Coast  authorities  three.  The  Russian  Government  proposes 
to  try  the  teletype,  and  there  are  numerous  other  interestni:^ 


a  clutch  engages  with  a  spindle  driven  by  the  motor  and 
the  transmitter  cam-shaft  makes  a  single  revolution,  thereby 
tran.smitting  a  letter  signal;  the  clutch  is  then  thrown  out. 
and  the  cam  shaft  stops  ready  for  the  next  letter. 

The  remaining  feature,  the  printing  mechanism,  is  dilti- 
cult  to  describe  in  a  simple  way.  Referring  to  fig.  4.  the 
main  shaft  of  tlie  printer,  driven  by  the  motor  by  a  gear- 
wheel, carries  a  shuttle  keyed  to  the  .shaft  so  as  to  have  a 
lengthwavs  motion  on  the  shaft,  but  it  is  carried  round 
positivelv  bv  the  .shaft.  The  small  illustration  to  the  right, 
fig.  4.  shows  the  details  of  the  shuttle.  The  shuttle  sprmg 
tends  to  push  the  shuttle  to  the  left.     The  shuttle  carries  a 
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roller  and  also  a  raised  ring.  Referring  to  the  larger  illus- 
tration, fig.  4,  the  printer  has  no  electrical  contacts;  it  is 
purely  mechanical  in  its  operation,  and  there  is  only  one 
magnet  consisting  of  ;i  pair  of  coils  that  correspond  exactly 
to  the  sounder  of  a  Morse  circuit.  The  signals  from  the 
telegraph  line  pass  through  these  coils  and  attract  or  release 
the  armature  of  the  magnet.  The  armature  therefore  rises 
and  falls  under  the  control  of  the  signal  unpulses  and  an 
armature  extension,  when  the  armature  rises,  also  rises  to 
the  left  of  the  raised  ring  on  the  shuttle  and  prevents  the 
shuttle  moving  to  the  left.  If  the  armature  is  attracted 
downwards,  the  shuttle  is  free  to  move  to  the  left. 


then  the  seeker  trip  lever  will  no  longer  be  supported  by 
the  seekers  and  it  will  move  forward  under  the  tension  of 
the  trip  lever  spring,  and  the  horizontal  extension  will 
strike  the  upper  part  of  the  trip  pawl  which  retains  the 
print  arm  mechanism  in  its  place.  The  trip  pawl  being 
struck,  the  print  arm  will  be  liberated  and  it  will  rise  under 
the  tension  of  its  spring  and  cause  the  print  roll  to  press 
the  paper  taiJe  against  the  revolving  typewheel,  thus  print- 
ing a  character  on  the  tape,  as  shown  in  fig,  8,  The 
ratchet  wheel  guides  and  controls  this  printing  action,  which 
also  .serves  to  feed  the  paper  tape  forward  to  the  position  for 
printing  the   next  letter.     The  remaining  operation   is  to  res- 


llni)p.r.ili,l  Si.Uis 


Vic.  4. — Received  Sic.nai.s  Controlling  Setting  of  Seekers. 


Fig.  0.— Resetting  Selector  Plungers. 


Normally  the  shuttle  roller  presses  against  a  steel  cam 
ring  having  five  notches  in  it  arranged  at  intervals  I'ound 
the  ring,  fn  each  notch  there  is  a  selector  pin.  If  a  line 
signal  pulls  down  the  magnet  armature,  then  the  shuttle 
armature  will  be  free  to  move  to  the  left  under  the  pres- 
sure of  the  shuttle  .spring  and  the  roller  will  enter  a  notch 
and  press  its  selector  pin  sharply  to  the  left.  This  pin  will 
then  oscillate  a  .selector  lever,  which  ^^■ill  in  turn  press  a 
selector  plunger  to  the  right,  where  it  will  be  caught  by  its 
detent  roller.  In  the  illustration  it  is  shown  in  the  left 
or  unpushed  position.  There  are  five  of  these  selector  pins, 
levers,  and  plungers,  and  as  the  main  shaft  of  the  printer 
revolves  the  shuttle,  co-operating  with  the  armature  of  the 
magnet,  will  move  one  or  more  of  the  five  plungers  to  the 
right.  The  five-unit  signal  is  thus  recorded  in  the  relative 
|)ositions  of  the  five  selector  plungers. 

Fig.  5  is  a  plan  view  of  the  five  .selector  levers,  plungers, 
and  .selector-plnnger  disks,  ft  also  shows  a  group  of  five 
seekers  which  are  moved  backward  or  forward  (to  or  from 
the  reader)  in  accordance  with  the  particular  selector  plun- 
gers that  were  moved  to  the  right  in  fig.  4  as  already  des- 
cribed. (To  the  reader  in  fig.  0.)  This  movement  of  the 
seekers  is  performed  by  the  Baudot  combiner  whieel  shown 
in  fig.  6,  projecting  from  the  back  of  which  will  be  seen 
two  cam  plates  marked  "  setting  face  "  and  "  reseftting 
face,"  They  will  be  recogni.sed  in  fig.  5,  and  it  is  these 
cam  plates  on  the  combiner  wheel  that  successively  catch 
the  selector  plunger  disks  that  have  been  ,selected  and  moved 
to  the  right  in  fia.  4,  and  push  them  against  the  corres- 
ponding spindles  of  the  seekers.  The  cam  plates  al.so  restore 
the  plungers  to  their  normal  position  of  rest  ready  for  the 
next  letter. 

In  this  way  a  particular  signal  group  of  the  five-unit  al- 
phaljet  has  been  transferred  to  the  five  seekers.  These  can 
or-cupy  any  one  of  .S'2  permutations  of  positions  by  moving 
one  or  more  of  the  ."seekers  back  or  forward.  Actually  m 
fig.  -5  the  seekers  are  set  in  the  position  for  printing  the 
letter  Y  (o-o-o). 

Fig.  7  shows  the  method  by  which  any  particular  grouping 
of  the  five  seekers  results  in  the  printing  of  a  letter  on  the 
paper  tape.  Glancing  first  at  the  combiner  wheel  (fig.  'i) 
it  will  be  seen  that  this  consists  of  two  notched  plates  with 
a  separator  plate.  The  notches  are  arranged  so  that  a  notch 
on  the  edge  of  one  plate  always  comes  opposite  a  blank  or 
continuous  portion  of  the  other  plate.  Turning  again  to 
fig.  7.  it  will  he  seen  that  each  of  the  five  seekers  has  a  toe, 
which  runs  on  one  fif  the  combiner  wheel  plates.  Accord- 
incly,  as  the  .seekers  are  shifted  back  or  forward  the  toes 
will  ride  or  run  on  the  back  or  front  combiner  plate.  The 
notches  in  the  latter  are  so  cut  that  for  any  particular  ar- 
ranpement  of  the  seekero  there  is  a  particular  place  on  the 
cnmViiner  wheel  where  each  of  the  five  toes  will  be  able 
to  drop  down  into  a  notch. 

Nonnnllv.  the  seeker.'-,  nr.f  being  able  to  tip  forward  on 
ncenunt  of  one  or  more  of  their  toes  not  beine  over  a  notfb. 
hold  back  the  seeker  trip  lever.  Tf  (he  seekers  all  tip  for- 
ward into  notches  in  the  edt'es  of  the  combiner  wheel  plates, 


tore  the  print  arm  to  the  reset  position  shown  in  fig.  8.  This 
is  effected  by  a  reset  roller  on  the  ratchet  wheel  striking  the 
reset  lever,  which  throws  the  print  arm  back  to  the  reset 
position  ready  for  the  next  lettci-.  The  resetting  takes  place 
at  the  blank  point  on  the  ratchet  wheel  and  typewheel. 

This  is  the  complete  chain  of  operations  involved  in  the 
recording  and  printing  of  a  signal  and  being  purely  mecha- 
nical there  is  little  tendency  for  it  to  get  out  of  order;  there  are 
no  electrical  contacts  to  get   dhty. 

The  teletype  is  a  "  start-stop  "  printer  and,  therefore,  no 
synchronism  is  involved,  but  a  .starting  and  stopping  clutch 
takes  its  place.  This  is  an  exceedingly  ingenious  mechanism 
for  coupling  the  typewheel  shaft  of  the  printer  to  the  motor' 
driving  spindle  for  the  period  of  one  revolution  of  the  type- 
wheel.  There  is  also  provision  for  shifting  the  typewheel 
slightly  back  or  forward  to  print  letters  or  figures. 

The  teletype  signals  are  recorded  in  type  on  the  tape  at 
both  the  sending  and  receiving  .stations.  This  "  home  re- 
cord "    arrangement   is   not   in   all    cases   necessary,   and   the 


S(lti.f  ilof  PhTf 


Fig.  G.— Combiner  Wheel. 


British  Post  Office  is  ^^■orking  the  teletyjies  on  a  duplex 
balanced-line  without  a  home  record.  Of  course,  each  key- 
board teletype  can  send  or  receive,  but  receiving  teletypes 
without  the  keyboard  are  also  employed  in  certain  cases,  and 
keyboard  transmitters  without  the  printer  are  used  in  some 
other  cases. 

The  teletvpe  has  been  operated  successfully  on  a  line  be- 
tween New  York  and  Chicago,  t,(XXl  miles.  For  such  long 
lines,  of  course,  it  is  necessary  to  operate  at  station  A  and 
station  B  by  means  of  polarised  line  relays  and  alternating 
or  "  double-current  "  in  the  telegraph  line.  In  such  cases 
the  teletype  is  put  in  a  local  circuit  operating  on  or  being 
operated  by  the  polarised  relay.  For  moderate  distances  the 
teletype  will  work  satisfactorily  direct  in  the.  telegraph  line, 
about  r>0  niilli-amperes  of  current  being  required.  The  motor 
is  of  1  /40th  horse-power. 

Experience  of  more  than  a  year  under  .severe  trafiic  con- 
ditions has   proved    that   the   teletype   is   remarkably   robust 
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and  requires  but  little  mainteDance  attention.  By  ueiiiy 
copying  ink  on  the  typewheel  ink-roll,  as  many  as  six  good 
copies  of  messages  may  be  made  in  a  wet-press  roller  copier. 
When  secrecy  of  communication  is  required,  as  in  the  case 
of   wireless  working,   a   fair   degree  of  secrecy  exists   in   con- 


time  to  time.  Even  if  the  interceptor  gets  the  speed  right 
he  will  still  find  that  the  code  is  wrong,  because  the  ar- 
rangement of  the  five-code  or  selector  bars  under  the  tele- 
type can  be  changed  so  as  to  give  a  vast  number  of  possible 
combinations,     fnterclianging  the  five  bars  will  give   I'jll  pcr- 


-  kiKim  Wheel 


-Fc.J  Roll 


Pig.  7.— Print  Akm  Befoke  Being   TnirPED. 


Fig.  8. — PniNTiNG  Mi;ch.\nism. 


sequence  of  the  employment  of  the  five-unit  alphabet.  When 
greater  secrecy  is  wanted,  it  can  be  readily  obtained  by 
changing  the  speed  and  the  code.  The  speed  (}f  the  motor 
can  be  set  for  any  rale  from,  say,  01)  to  45  words  a  minute. 
Interception  of  the  teletype  messages  would  be  extremely 
(hfficult  without  the  ii.se  of  a  teletype  to  interpret  them,  and 
if  an  interceptor  used  a  teletype  he  would  have  to  set  it 
to  the  right  sj^eed,  a  difficult  task  and  practically  impossible 
if  the  sending  and  receiving  teletype  speeds  are  altered  from 


mutations,  of  which  about  CO  are  useful,  and  reversing  the 
selector  bars  end  for  end  combined  with  the  60  permutations 
already  mentioned  will  give  an  immense  ran.ge  of  secret 
codes.  For  each  a  different  typewheel  will  be  required.  It. 
say  in  time  of  war,  still  greater  secrecy  is  necessary,  twn 
or  three  teletypes,  each  with  a  different  speed,  ditfeieul 
code,  and  different  typewheel,  would  be  provided  at  each 
station,  and  messages  would  be  sent  on  each  teletype  switched 
in   successively  at  station  A   and   station  B. 


THE     RADIO     EXHIBITION. 


wireless 

Thk,  International  Radio  Exhibition  and  Wireless  Convention 
that  was  held  this  week  at  the  Central  Hall,  Westminster, 
was  inaugurated  on  the  Jnd  iust.  by  a  luncheon  at  which 
Major-General  Sir  W.  B.  Brancker,  K.C.B.,  A.F.C.,  presided. 
The  show  was  opened  by  wireless,  Sir  William's  s[>eech  being 
delivered  by  means  of  a  loud-speaking  wireless  telephone.  It 
was  the  first  exhibition  of  its  kind  to  be  held  in  London. 
Ufiicials  were  in  attendance  daily  to  advise  amateurs,  and 
prizes  were  offered  for  the  be.st  home-made  receiving  set  and 
for  the  best  invention  in  connection  with  wireless  apparatus. 
Two  prizes  were  also  offered  in  a  Morse  key  signalling  com- 
petition and  to  illustrate  the  usefulness  of  wirele.ss  as  an  aid 
to  the  detection  and  apprehension  of  criminals,  a  detective 
competition  was  organised,  the  "  wireless  effects  "  produced 
therein  Ijeing  obtained  by  means  of  the  dictogi'aph  intercon- 
versing  telephone  system  of  Dictograph  Telephones,  Ltd. 

The  exhibition  organisers  obtained  a  temporary  receiving 
licence  from  the  Post  Otjfice  authorities,  and  demonstrations 
were  given  daily.  .\  series  of  conferences  on  the  following 
subjects  were  also  arranged  :  "  The  Formation  of  a  Wireless 
Society"  (Mi-.  Geo.  Sutton,  A.M.I.B.E.);  "  Long-Di.stance 
Wireless"  (Capt.  Mittell,  A.M.I.E.E.);  "The  Scientific 
Aspect  of  Wireless  as  Distinct  from  Wireless  Technique  " 
(Major  Raymond  Phillips  and  Mr.  P.  J.  Eisdon) ;  "Auto- 
matic Morse  and  its  Future  in  Wireless  "  (Mr,  A.  .1.  PoUey) : 
and  "  The  Use  of  Wireless  in  the  Home  "  (Mr.  Waring  S. 
ShoU,  A.M.I.E.E.), 

There  were  some  three  dozen  exhibitors,  who.se  products 
consisted  chiefly  of  the  various  component  parts  that  (;o  to 
the  making  of  receiving  sets  and  what  may  be  described  as 
"  wireless  novelties," 

Mr.  R.  Scrdby  exhibited  a  complete  receiving  set  with  a 
range  of  250  miles,  to  ojierate  which  no  previous  experience 
is  necessary.  The  set  is  enclosed  in  a  .Jacobean  cabinet,  and 
the  diaphragm  of  the  loud-spe.iker,  which  is  also  enclosed  in 
a  similar  cabinet,  is  so  constructed  as  to  eliminate  extraneous 
metallic  sounds  as  mucn  as  possible.  The  two  cabinets  make 
handsome  pieces  of  furniture. 

Me.ssrs,  Autovbyors,  TjTD.,  showed  a  two-.seater  motor-car 
equipped  with  a  receiver,  the  aerial  of  which  was  incor- 
porated in  a  sunshade  to  be  held  over  the  operator's  head.  In 
addition,  the  firm  h,id  on  view  "  Marconiphones,"  the  Chap- 
men regenerative  .static  coupling,  frame  aerials,  loud  .siienkers, 
with  components  and  accessories. 


Convention. 

The  British  L.M.  Ericsson  MANnr4CTUHiN0  Co.,  Ltil,  pro- 
bably had  the  best  stand  in  the  exhibition,  on  which  wera 
displayed  complete  receiving  .sets  of  various  sizes;  also  tele 
phones  and  component  parts. 

Mr.  W.  .L  Hendkuson,  who  is  more  especially  interested  in 
wireless  control  as  distinct  from  wireless  telegraphy  and  tele 
phony,  had  on  view  a  selection  of  .accessories,  accumulators, 
condensers,  tran.sformers,  &c. 

The  City  Accl'Mdlator  Co.,  as  its  name  implies,  exhibited 
batteries,  also  headgear,  and  the  "  Parhphone  "  loud-speaker 
horn  that  is  moulded  in  one  solid  piece  of  ebonite ;  the  base 
encloses  a  standard  Brown  receiver,  and  no  metal  is  used  in 
its  construction. 
The  following  firms,  amongst  others,  were  also  exhibiting  :  — 

.■\ssocuted  Ei.ectuic  Traders,  Ltd.,  telephone  headpieces, 
small  receivers. 

Messrs.  .1.  B.  Howek  &  Co.,  Ltd.,  crystal  and  small  valve 
sets ;  components. 

B.N.B.  Wireless,  Ltd.,  galena,  ganerite,  crystal  detectors. 
switches,  condensers,  &c. 

Messrs.  Henkv  J.  Brewster  t<:  Co..  crystal  receivei-s  and 
accessories. 

Messrs.  J.  Bridge  &  Sons,  crystal  re -eiving  sets,  aiuplitit-rs, 
■sets  of  parts,  and  accumulators. 

TiiK  Concordia  Electric  Wire  Co..  Ltd.,  wires  and  insulat- 
ing linen,  silk,  paper,  itc. 

The  Electric  Appliance  Co.,  Ltd.,  wireless  instruments  and 
parts. 

I'he  Fleet  Radio  Co.,  one-valve  receiving  sets. 

Fuller's  United  Electric  Works,  Ltd.,  batteries  anil 
accumulators. 

Messrs.  .T.  Lipowsky.  three-valve  receiver  and  general 
accessories. 

Messrs.  .Tames  Macintvre  &  Co.,  valve  and  crystal  receivers 
and  loud  speakers, 

Messrs.  Pettiorrw  *  Merriman,  Ltd.,  valve  and  crystal 
receiving  .sets,  auxiliary  apparatus  and   parts. 

The  Wireless  Exploitation  Cohpor.\tion,  crystal  and  valve 
sets,  frame  aerials,  &c. 

The  Consolid.weh  Trading  \-  Manci-acturing  Co.,  Ltd.. 
crystal  receiving  sets. 

The  Murray  Printing  Telegraph  Systems,  "  Teletypt\"  a 
new  printing  telegraph  machine  that  is  described  above. 
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REVIEWS. 

Principles  of  Radio  Communication.  By  J.  H.  Mouecrokt. 
Pp.  x+935.  Illustrated.  New  York  :  John  Wiley  &  Sons. 
London  :  Chapman  &  Hall,  Ltd.    Price  4.5s.  net. 

Lu  view  of  the  very  extensive  literature  on  wireless  coiu- 
uiunication,  the  issue  of  a  new  work,  especially  a  bulky  and 
expensive  volume,  requires  considerable  justification.  The 
great  increase  in  the  number  of  persons  interested  in  the  sub- 
ject as  compared  with  pre-war  days  may  jxirtly  supply  the 
justification.  Advances  and  improvements  made  would  also, 
if  of  sufficient  importance,  to  some  extent  justify  its 
appearance.  Fortunately,  however.  Professor  Morecroft's  book 
requires  neither  basis  of  justification.  A  cursory  perusal 
reveals  its  merits  and  places  it  on  a  plane  very  much  above 
the  usual  text  book  expositions.  There  is  a  sound  practical 
touch,  together  with  high  theoretical  attainments  in  the 
method  of  dealing  with  the  subject.  The  numerous  miscon- 
ceptions that  pervade  the  average  wireless  text  book  have  been 
almost,  if  not  quite,  sifted  out.  At  the  same  time  there 
are,  it  need  hardly  be  said,  some  criticisms  possible,  though 
in  some  measure  these  might  be  generally  held  to  be  of  a 
debatable  nature. 

Exception  is  taken  to  the  method  of  treatment  of  funda- 
mental ideas  in  the  opening  paragraphs  of  the  first  chapter.  As 
in  most  American  electrical  works,  the  electronic  viewpoint 
of  fundamental  electric  phenomena  is  adopted  and  the  reader 
is  tacitly  invited  to  accept  this  viewpoint  as  having  been 
proved  beyond  question.  Thus  a  steady  current  in  a  circuit 
of  copper  wire  is  definitely  stated  to  be  a  slow  drift  of 
electrons  along  the  .substance  of  the  copper.  The  drift  is 
assumed  to  be  a  resultant  effect  arising  out  of  the  hetero- 
geneous motions  of  free  electrons  in  inunense  quantities,  there 
being  zero  drift  for  zero  current  and  drift  proportional  to 
the  current  and  in  a  direction  along  the  circuit  determined 
by  the  positive  or  negative  character  of  the  current.  Whilst 
this  view  of  electronic  progression  in  conductors  is  a  great 
advance  on  the  older  hypothesis  of  high-speed  electronic  pro- 
gression, there  are  many  reasons  for  doubting  its  validity,  or 
at  least,  for  assuming  that  if  the  drift  exists  it  is  a  secondai'v 
or  concomitant  efifect  rather  than  the  electric  current  per  sr. 
That  is,  the  "electron  drift"  may  be  merely  an  index  of 
a-  condition  determining  conductivity  in  a  material,  whilst 
the  heterogeneous  motions  of  free  electrons  constitute  the 
quality  of  conductivity.  On  this  view  the  drift  would  be  an 
aspect  of  the  electronic  motions  as.sumed  during  the  passage 
of  a  current.  A  fundamental  objection  to  the  previous  hypo- 
thesis arises  from  the  fact  that  electric  currents  are  circuital 
in  character;  every  electric  current  that  flows  does  so  in  a 
complete  circuit,  having  the  same  strength  at  every  part  of 
the  circuit  at  the  same  instant  even  when  it  is  partly  con- 
duction and  partly  displacement  current.  All  currents  are. 
therefore,  resolvable  into  fundamental  elements  which  must 
also  possess  the  same  circuital  characteristics.  What  is 
there  in  the  idea  of  an  electronic  drift  which  is  compatible 
with  a  circuital  element?  The  two  conceptions  do  not  har- 
monise. Apart  from  its  highly  debatable  character,  the  elec- 
tronic hypothesis  is  not  necessary  in  a  work  on  wireless  com- 
munication. Evidence  of  this  is  given  by  the  fact  that  be- 
yond the  very  proper  reference  to  electrons  in  connection 
with  thermionic  and  kindred  devices,  they  are  not  again  re- 
ferred to  in  the  later  parts  of  the  book  where  the  more  ad- 
vanced wireless  theory   is  dealt  with. 

It  is  also  a  little  unfortunate  that  in  the  opening  para- 
graph there  is  a  very  weak  statement  to  the  effect  that  clouds 
become  intensely  electrified  by  wind  friction  and  other  causes. 
A  sufficient  proof  of  such  a  statement  would  he  difficult  tn 
find. 

One  or  two  of  the  figures  showing  distribution  of  eluctiic 
field,  notably  figures  6  and  8,  in  the  fir.st  chapter  could  be 
improved  upon.  The  equal  concentration  of  charges  at  the 
two  ends  of  a  rod  under  the  inductive  influence  of  a  charged 
sphere  placed  near  one  end,  as  in  fig.  8,  conveys  an  inac- 
curacy of  conception. 

The  succeeding  chapters  deahng  with  the  theoretical  piln- 
ciples  of  high-frequency  curients  and  circuits,  together  with 
those  concerning  practical  fcjrms  of  apparatus,  are  less  open 
to  criticism  and  are  good  and  informative.  One  point  that 
is  usually  ignored  is  well  brought  out  in  connection  w-jtli 
spark  transmitters,  viz.,  that  spark  resistance  is  a  very  errati<' 
and  variable  quantity,  the  indications  being  that  the  resist- 
ance varies  widely  during  one-half  cycle  of  oscillation. 
To  speak  of  the  resistance  of  a  spark  or  arc  as  being  so  many 
ohms  and  to  base  decrement  and  other  calculations  on  that 
figure,  leads  nowhere.  Other  points  of  the  kind,  indicating 
Rood  practical  discrimination,  are  not  wanting.  The  author 
has.  however,  shown  himself  to  the  best  advantage  in  the 
portions  dealing  with  thermionic  tubes.  That  term  is  not, 
however,  adopted  in  the  b.xik,  the  devices  under  that  classifi- 
cation being  referred  to  as  vacuum  tubes,  audions,  triodes. 
&c.,  throughout.  If  any  criticism  might  be  made  on  the 
way  in  which  these  devices  are  di.scussed  in  their  more 
fundamental  aspects,  it  is  fhat  the  idea  of  "  space  charge  "  is 
perhaps  rather  over  elaborated  and  the  simpler  idea  of  electro- 
static screening  due  to  cnndiKtivity  of  the  electronic  stream 
or  the  ionised  gas,  as  the  case  may  be,  is  not  conveyed.      An 


important  factor  in  the  theory  of  three  electrode  tubes,  and 
one  which  appears  to  be  inadequately  appreciated  by  authors 
in  general,  is  but  slightly  touched  upon  m  a  footnote  on  page 
384,  viz.  :  the  function  of  the  grid  m  acting  as  an  electro 
static  screen  on  the  filament  with  rcsjiect  to  the  plate  and 
the  variation  of  screening  power  with  the  changes  of  gini 
potential. 

Other  points  on  which  some  comments  may  be  made  are  as 
follows :  The  theory  of  wave  reception  given  on  pages  73.s 
<t  acq.,  though  carried  out  at  some  length,  leads  nowhere, 
since  the  whole  of  the  reasoning  is  practically  invalidated 
by  the  footnote  on  page  739,  w^hich  states  that  the  solutions 
hold  good  only  for  the  steady  state,  that  is,  after  the  transient 
stage  has  been  passed  and  the  maintained  stage  reached. 
Seeing  that  wireless  reception  is  only  concerned  with  tin- 
transient  stages,  it  would  appear  that  no  sufiicient  solutiou 
is  given.  This  reveals  a  weakness  in  wireless  theory  that  is 
common  to  practically  all  text  books.  The  reference  on  pago 
314  to  quenching  of  sparks  by  rotary  gajis  gives  rise  to  the 
query  as  to  what  proof  is  available  that  a  lengthening  gap 
will  cause  quenching.  The  assumption  is  not  justified  and 
is  probably  wrong.  With  regard  to  Poulsen  arc  transmitters, 
the  scope  of  the  information  given  is  somewhat  disappoint 
ing.  More  information  is  wanted  as  to  the  limitations  aud 
best  conditions  of  use  of  arcs.  The  theory  of  the  tikker 
receiver  given  on  page  331  is  incomplete  and  unsatisfactory, 
though  it  is  the  usual  explanation.  The  important  question 
of  the  protection  of  generators  and  other  appliances  from 
damage  by  high-frequency  retro-action  is  not  adequate  y 
treated.  In  the  matter  of  wireless  direction  finders,  the  im- 
portant improvement  arising  from  the  use  of  so-called 
aperiodic  antennae  loops  tightly  coupled  to  a  movable  coil  of 
a  tunable  circuit  is  not  discussed.  In  this  connection  a 
principle  is  involved  in  radio  systems  which  should  not  be 
ignored,  since  the  plan  enables  separate  tuning  of  individual 
antennse  to  be  dispensed  with,  though  they  are,  in  effect, 
tuned  by  the  agency  of  the  tuned  circuit  to  which  they  are 
normally  tightly  coupled. 

A  few  misprints  occur,  such  as  on  page  COfI,  fig.  2.5,  where 
"  arcs  "  should  evidently  read  "cores,"  and  on  page  38'i 
"  electrodes  "  for  "  electrons." 

There  is,  perhaps,  a  little  too  much  u.se  of  photographic 
illustrations  w'here  diagrams  or  sketches  would  be  more  use- 
ful; this  certainly  applies  to  some  of  the  illustrations  of  ther- 
mionic tubes. 

The  book  covers  919  pages  and  a  very  large  number  of  illus- 
trations. As  already  stated,  and  in  spite  of  the  criticisms 
made,  it  certainly  forms  a ,  very  useful  addition  to  wireless 
literature.— .T.  E.  T.aylor. 


Protectioe  Relays  :  their  Theory,  Design,  and  Praclical  Opera- 
tion. By  Victor  H.  Todd.  Pp.  xii-l-274;  244  illustrations. 
London  :  McGraw-Hill  Book  Co.     Price  12s.  6d.  net. 

Mr.  Todd  introduces  his  subject  by  a  clear  and  interesting 
account  of  the  historical  side  of  the  protection  of  electrical 
machines  and  supply  networks.  He  is  quite  certa'n  that 
modern  relay  installations  have  amply  justified  the  expenditure 
incurred,  and  quotes  an  instance  in  which  the  number  of 
supply  interruptions  was  reduced  from  25  a  year  to  one  per 
year  in  this  way. 

British  opinion  is  divided  on  this  subject.  Many  engineers 
are,  like  Mr.  Todd,  protective  gear  enthusiasts,  but  at  least  an 
equal  number  have  the  opinion  that  good  mechanical  and 
electrical  construction,  combined  with  the  simplest  possible 
protective  devices  or  none  at  all.  is  a  better  means  of  ensuring 
continuity  of  .supply. 

The  undiiiilili'd  importance  of  the  subject  should  justify  the 
Sdmewhiit  dct^iil.d  disiussion  which  follows. 

The  step  IKiiii  the  iis<'  of  simple  fu.scs  to  circuit  breakers  and 
relays  was  followed  by  the  introduction  of  relays  which  could 
give  more  sensitive  and  accurate  settings  than  was  pos.sible 
with  any  of  the  foregoing  devices  alone.  The  author  is 
strongly  of  the  opinion  that  an  independent  source  of  supply 
.should  be  provided  for  operating  trip  circuits,  and  this  is  quite 
in  accordance  with  British  views. 

When  dealing  with  the  question  of  retarded  action  of  relays, 
he  spends  iuost  of  his  time  with  bellows,  oil  dash-pot.  and  mag- 
netic time  relays,  but  does  not  ap[X'ar  to  l>e  accjuainted  with 
the  pendulum  type  commonly  used  in  Britain,  which  's 
obviou.sly  far  superior  in  reliability  and  accuracy  to  any  of  the 
above-mentioned  types. 

Power  directional  relays  are  described  clearly  and  in  close 
detail,  and  the  alternating-current  types  should  be  studied  by 
all   who  are  interested  in  the  subject. 

It  is  interesting  to  note  that  Mr.  Todd  considers  that  selective 
relays  of  this  type  can  give  results  better  than  those  obtained 
from  any  other  type  of  protective  gear.  Tl]is  may  be  true 
under  American  conditions,  but  the  reviewer  does  not  think  it 
at  all  possible  for  any  existing  relays  to  give  results  at  all 
comparable  with  those  obtained  from  balanced  protective 
devices  such  as  the  split  conductor  or  improved  Merz-Price 
systems. 

Important  notes  of  a  practical  nature  and  some  simple 
calculations  are  given  of  the  characteristics  of  a.c.  disturbances, 
and  although  there  is  nothing  of  a  fundamental  nature  in 
them,  the  notes  are  well  worth  perusal. 
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Instruments,  tran.sformers  and  Kruiipings,  are  dealt  with 
generally,  and  .siitlicient  information  is  given  about  current 
transformer  characteristics  to  be  of  considerable  assistance  to 
engineers  in  setting  relays  accurately. 

In  a  chapter  on  miscellaneous  relays,  automatic  re-closing 
relay.s,  and  ttmperature  and  overload  relays  of  novel  types,  are 
dealt  with. 

A  cycle  counter  for  timing  relays,  breakers,  &c..  is  described, 
which  deserves  to  be  better  known. 

The  testing  of  current  and  time  settings  of  relays  is  dealt 
with  at  some  length,  and  the  treatment  contains  much  matter 
of  an  obvious  nature,  but  the  author  evidently  wishes  to  em- 
phasize the  necessity  of  taking  great  pains  with  details  when 
making  tests. 

The  inaccuracy  and  unreliability  of  relays  employing  leather 
bellows  for  introducing  time  lags  are  given  much  prominence 
with  a  view  to  showing  the  necessity  for  regular  testing  and 
adjustment.  The  more  obvious  and  economical  remedy  would 
be  to  scrap  the  type  entirely. 

The  book  concludes  with  an  elementary  chapter  on  methods 
of  locating  faults  on  feeders  and  wiring. 

Generally,  the  book  shows  up  the  great  differences  that 
exist  between  American  and  British  practice  as  regards  pro- 
tective gear.  In  America,  selective  relays  and  graded  time 
limits  are  reUed  on  to  discriminate  between  faulty  and  sound 
pieces  of  apparatus.  The  protective  installation  is  compara- 
tively cheap,  but  requires  constant  attention  from  skilled 
engineers.  In  Britain,  pilot  wire  or  differential  systems  are 
preferred.  In  this  case  the  initial  cost  is  higher,  but  the 
subsequent  expenses  are  reduced,  and  very  little  skill  is  neces- 
sary except  when  gear  is  being  installed. 

The  printing  and  illustrations  are  excellent,  and  the  only 
criticism  that  can  be  offered  regarding  the  latter,  is  that  the 
vector  diagrams,  fig.  107,  are  much  too  small.  In  spite  of 
many  appalling  Americanisms,  the  book  can  be  easily  read  by 
anyone  who  has  had  an  elementary  electrical  ti'aining,  and  it  is 
heartily  recommended  by  the  reviewer. — C.W.M. 


Switching  Equipment  for  Poicer  Control.  By  Stephen  Q. 
Hayes,  A.B..  E.E.  Pp.  vi-f454;  272  illustrations. 
London:  McGraw-Hill  Pubhshing  Co.,  1921.  Price  20s. 
net. 

The  objects  of  this  book  as  outlined  by  the  author  in  his 
preface  are  :  (1)  to  furnish  the  actual  switchboard  operator 
with  information  that  will  help  him  to  keep  the  equipment 
in  his  care  in  the  best  operating  condition,  and  to  assist  him 
in  the  selection  and  installation  of  new  material ;  (2)  to  help 
the  student  of  electrical  engineering  in  a  technical  school  to 
appreciate  how  switching  equipment  ties  together  the  various 
generators,  transformers,  feeders,  &c.  It  is  also  stated  that 
consulting  engineers  and  others  will  find  enough  in  the 
theoretical  features  to  give  them  an  understanding  of  the 
functions  and   limitations  of  the  various  devices. 

A  very  careful  examination  of  the  book  by  the  reviewer 
revealed  many  interesting  features  which  are  not  widely 
known  in  Britain,  but  whjch  appear  to  be  standard  American 
practice.  For  example,  considerable  attention  is  paid  to  the 
Schweitzer  &  Oorad  products,  including  carbon  tetrachloride 
fuses  and  breakers,  and  automatic  reclosing  electro-pneu- 
matic breakers.  There  are  also  interesting  sections  dealing 
with  out-door  portable  and  automatic  sub-stations.  On  the 
whole,  however,  the  treatment  is  scrappy  and  superficial, 
and  the  reviewer  could  find  no  tra<:e  whatever  of  the  theory 
which  the  author  stated  in  his  preface  to  have  been  included. 

A  particularly  irritating  feature  is  the  repetition  of  almost 
identical  sections  in  the  same  chapter.  For  instance,  in 
Chapter  12  one  section  is  headed  "  Eheostat  "  and  two 
''Rheostats";  practically  the  same  information  is  contained 
in  them  all. 

With  the  exception  of  the  inevitable  split  infinitives  the 
•ityle  is,  for  the  most  part,  quite  clear. 

The  explanations  of  the  action  of  a.c.  apparatus  are  very 
marvellous.  For  example,  on  page  237  the  action  of  a  poly- 
phase voltage  regulator  is   explained  thus:  — 

"The  primary  sets  up  a  magnetic  flux  of  constant  value, 
which  induces  a  constant  voltage  in  each  of  the  secondary 
windings.  The  induced  voltage  is  added  therefore  vectorially 
*0  the  feeder  as  the  cosine  of  the  angle  between  windings. 
As  the  position  of  the  rotor  is  changed  the  phase  angles 
between  the  feeder  voltage  and  the  secondary  voltage  corre- 
spondingly changes,  and  the  feeder  voltage  is  cither  increased 
or  decreased  as  the  phase  angle  is  less  or  greater  than  90 
degrees." 

The  reviewer  fails  to  see  how  an  explanation  of  this  *ype 
can  be  of  the  slightest  value  to  anyone. 

''Tic  treatment  of  balanced  protective  gear  seems  very  in- 
adfiquate  from  a  Briti.'ih  engineering  standpoint,  but  possibly 
American  views  on  this  subject  may  differ  very  widely  from 
onrs. 

Many  minor  grammatical  or  printers'  errors  occur.  For 
example,  page  vi,  "generator"  for  "generators":  page 
237  "phase-angles.  .  .  changes";  page  293.   "  curenf." 

The  general  production  of  the  book  is  on  the  usual  high 
standard  of  the  McGraw-Hill  Co.,  and  the  numerous  excel- 
lent diagrams  help  to  counteract  the  feebleness  of  the 
descriptive  matter. 


.Uternalina  Currents.  By  0.  U.  L.\MB,  M.A.  Part  i,  pp.  ''-i; 
61  figs.  Price  5s.  6d,  net.  Part  11,  pp.  127;  82  figs. 
Price  7s.  6d.  net.  Ixindon  :  Cambridge  University  Press, 
1921. 

These  two  paper-covered  volumes  are  in  the  nature  of  a 
series  of  notes  intended  for  the  assistance  of  third-year  students 
in  the  engineering  laboratories  at  Cambridge.  The  treatment 
is  condensed  and  there  are  no  examples  appended,  as  the 
author  considers  that  these  can  best  be  composed  by  the 
lecturer;  but  in  spite  of  these  limitations,  there  will  probably 
be  a  considerable  circulation  for  these  little  books  beyond  the 
confines  of  the  Cambridge  engineering  schools. 

Part  I  treats  in  the  main  of  what  are  generally  described  as 
the  phenomena  of  a.c.  circuits,  while  Part  U  deals  with  alter- 
nating-current machinery,  the  aim  being  to  enable  the  student 
to  proceed  to  such  works  as  Miles  Walker's  "  Specification 
and  Design  of  Electrical  Machinery."  The  author  naturally 
assumes  a  mathematical,  mechanical  and  physical  equipment 
such  as  may  be  expected  of  a  third-year  electrical  engineering 
student,  and  he  is  therefore  able  to  push  on  rapidly  to  such 
subjects  as  the  vector  treatment  of  transformer  imperfections. 
It  must  not  be  thought,  however,  that  the  treatment  is  ex- 
clusively mathematical ;  considerable  attention  is  given  to  the 
physical  and  also  the  real  engineering  asfiects  of  the  subject : 
measuring  instruments  are  treated  in  some  detail  and  a  com- 
paratively long  section  is  devoted  to  the  heating  and  cooling 
of  transformers. 

Paxt  n  treats  very  fully  of  the  principles  of  a.c.  generation, 
commencing  with  the  simple  sinusoidal  field  form  and  then 
introducing  harmonics  and  the  use  of  the  oscillograph  for 
investigation  of  wave  forms.  Polypha.se  armatures  are  then 
considered  in  detail  and  the  characteristic  curves  of  typical 
two  and  three-pha.se  machines  are  worked  out.  Motor  prob- 
lems are  dealt  with  vectorially,  the  circle  and  "  V  "  diagrams 
being  utihsed,  and  a  brief  treatment  of  the  rotary  converter 
is  also  given.  Sections  on  the  measurement  of  power  in  poly- 
phase circuits  and  the  losses  in  a.c.  machines  complete  the 
series  of  notes. 

There  can  be  no  doubt  that,  as  aids  to  the  understanding 
of  hastily  written  lecture  notes  on  a  subject  in  which  difiicul- 
ties  both  mathematical  and  physical  are  met  with  at  every 
turn,  these  notes  will  be  invaluable.— P. H.S.K. 
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22,041.     "  .Automatic      electric      sub-station      systems."      G-     A.      Cheetham. 
August  24th. 
22,561.     •'  Electric     liquid    heaters."     V.    B.     Lcarovd.     August    ISlh. 

22.572.  "  Electric  signalling  devices."  E  I.  David,  G.  F.  Flanders  and 
D.    S.    Williams.     August    18th. 

22.573.  "  Alternating  current  protective  apparatus."  British  Thomson- 
Houston  Co.,  Ltd.,  and  A.  S.  FitzGerald.    August  18th. 

22,585.  "  Variable  high-tension  wireless  battery  cabinet."  ].  Flessati  and 
F.    VV.    Sellars.     August    19th. 

22.591.  "  Electric  gas  purifiers."  Kirchholl  &  Co.  and  E.  Oppen.  .\ugust 
19th.     (Belgium,   September  16th,   1921.) 

22.592.  "  Electric  projection  lamps."  .\.  Taylor  and  H.  D.  Taylor. 
August   19th. 

22,620.  "  Magnetic  separators."  \V.  Box,  A.  E.  Davies.  and  H.  H.  Thomp- 
son.    August    19th. 

22.626.  "  Method  of  repairing  worn-out  electric  lamps."  A.  Janncs. 
August  19th. 

22,631.  "  Telegraph  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd..    and    H.   H.   HarriMn.     August    19th. 

22,648.  "  Combined  gas  and  electric  cooking  apparatus."  E.  C.  R.  Marks 
(Salvisbera    Fabrik    Elektrische    Koch-und    Heizapparate    Salvis).     August   19lh. 

22,651.  "  Shades  tor  electric  incandescent  lamps."  N.  W.  Prangnell. 
August   19th. 

23,675.    "  Electric    circuits   and   switches."    G.    R.    C.   White.    August  21sl. 

22,684.  "  Variable  condenser  for  wireless  receiving  apparatus."  E.  T. 
Chapman.    .August  21st. 

22.696  "  Aerials  for  wireless  telegraphy,  &c."  II.  Challis-Sowcrby.  August 
21st. 

22.704.  "  Attachment    for  sparking    plugs."    E.    B.   Gnapp.    August  21st. 

22.705.  "  Device   lor    testing   sparking  plugs."     E.  B.  Gnapp.     August   21st 

22.717.  "  Crystal  detector  for  wirele<i«  apparatus."  H.  W.  Parker. 
August  21st. 

23.718.  "  Crystal  detector  for  wireless  apparatus."  H.  W'.  P.irkcr. 
August  2Ist. 

22,735.  "Generation  of  electric  power  from  water  supplies."  ].  H.  Ewart 
and  J.  W.  Ewart.    .August  51st. 

22  726  "High-frequency  telephone  systems."  Ges.  fiir  Drahtlose  Tcle- 
graphle.    August   21st.     (Germany,   August  23n<l,    1921.) 

22,735.  "  Couplings  for  electric  cables."  Felten  &  Guilleaume  Carlswcrk 
Akt.   Ges.    .August  3ist.     (Germ.iny,    August  20th,  1921. > 

23,751.  "  Magnetic  separating  process  for  treatment  of  residues  of  fuel." 
Meguin  Akt.  Ges.  and  J.  H.  Leopold.  August  21st.  (Germany,  August  2Ui. 
1921.) 

22,754.    "  ■felephonic    receivers."    R.    H.    Marriott.    August    21st. 
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3,937.     "  Telepho 


±2.773.     "  .Methods  of    recepcii 
son.     .August  2ted. 

S,790      •■  Bush    (or   clcclric    lubing    and   conduits."        R.    Wright.        August 
32nd. 

22,830.     •'  Multiple  (use  plugs."    O.   F.   Foss.     August  22nd. 
±2,833.     "  .Miernaling-current    d.Tnamo-elMtric    machines."     1-.    J.    Hunt    and 
Sandycrolt.  Ltd.    August  SSlld. 

£.836.     "  Allernating<urrcnt    dynamo-electric    machines."     L.    J.    Hunt    and 
Samiycrotl,    Ltd.    August  .33nd. 

22,S37.    "Alternating-current    dynatno-electric  machines."    L.    J.    Hunt    and 
Sandycroft.  Ltd.    August  22nd. 
22,839.    "  Electric  lamps."    J.  W.  Pautriero.    August  22nd. 
23,850.    "  Electro-magnetic    transmission    mechanisms."    A.    H.    Stevens    (C. 
E.  F.  .lihlm).    August  22nd. 

^.S51.  "  Controlling  system  for  electro-magnetic  transmission  mechanism." 
C     E.  K.   .Uilm.     .August  '22nd. 

22,859.    "  Electrolytic  apparatus  and  method  of  depolarising  same."    W.   D. 
Ntckum.    .August   22nd. 
23,865.    "  Wireless  receiving  apparatus."    C.  H.   Collins.    August  22nd. 
22  869     "  .Automatic  switching    apparatus  for   electric  distribution  systems." 
British   Thomson-Houston  Co.,   Ltd.   (General  Electric  Co.).    August  a2nd. 

32,87L    "  Steam-reheating      apparatus."        Electrical     Improvements,      Ltd. 
.August  22nd. 
22,876.    "  Electric    switches."    A.    Green.    August    22nd. 
22,885.    "Connecting    device    for   radio    receiving    systems."    W.     Dubilier. 
August  22n3.    (United   States,  May   23rd.) 
22.890.     "  Sparking    plugs."    A.    G.    Brown.     August   !2nd. 
22,902.    "  Miners'   electric  safety    lamps."    J.  T.  Jackson.    August  23rd. 
electric    safety    lamps."    J.    T.    Jackson.     August    23rd. 
ne    scribbling-block     holder."    C.     H.     J.     Harvey.     August 
23rd. 

22,939.     "  Sparking  gap   device."     A.   Shuttleworth.     August   23rd. 
22,943.    "  Sparking  plugs."    S.  G.  Ransley  and  H.  E.  Seston.    August  23rd. 
22.961.    "  Sparking   plugs."    W.    E.    Ricketts.    August   23rd. 
S2.967.     "  Productioi    of    electrical    discharges   in    vacuum    tubes."    C.    Deg- 
nisne   and    F.   Dessauer.    August   23rd. 
22,971.     "  Electric    generators."     F.     W'estwocd.     August    34th. 
22,976.    "  Condensers    for    wireless    telephonic   and    telegraphic    apparatus." 
R     S.  Woods.    Jiugust   24th. 
23,008.     "  Electric    burglar,    S.C.,    alarms."     E.    R.    Smith.     August   24th. 

33,01.5.  "  Radio  telephonic  and  telegraphic  receiving  and  transmitting 
station."    .A     Perego.     August    24th.     (Italy,    August    25th,    1921.) 

23,020.  "  Electrically-heated  soldering  irons."  C.  R.  Riber  and  Siemens 
Bros.    &   Co.,    Ltd.    August  24th. 

23,023.  "  Wireless  transmission  by  thermionic  vacuum  tubes."  E.  J. 
Grainger,    L.   G.    Preston,   and    G.   Shearing.     August  24th. 

23,034.  "  Generation  of  high-frequency  alternating  currents."  L.  G.  Pres- 
ton   and    N.    Shuttleworth.     August   24th. 

23.028.  "  Switching  for  tuning  wireless  receiving  sets."  E.  E.  Moore. 
August  24th. 

2:i.029.  "  Lightning  protector  for  wireless  receiving  sets."  E.  E.  Moore. 
August   24th. 

23,030.  "  Fised  condensrs  having  small  valves  of  capacity."  E.  E. 
Moore.     .August  24th. 

23.034.  "  Electric  heaters."  British  Thomson-Houston  Co.,  Ltd.  August 
24th'.     (United    States,   August    24th,    1921.) 

23.035.  "  Motor  control  systems."  British  Thomson-Houston  Co.,  Ltd..  H. 
Breghorn,    and    H.    F.    Farmer.     August    24th. 

23,041.  "  Automatic     electric    sub-station     systems."        Metropolitan-Vickers 

Electrical  Co..   Ltd.    August  24th. 

23,046.  "  Holders  for  incandescent  electric  lamps."  A.  M.  Carey.  August 
24th. 

23,059.  "  Rectifying  devices."    A.  R.  Angus.    August  24th. 

23,062.  "  Telephone  svstems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.    August  24th.     (United  States,  October  11th,  1921.) 

23,070.  "  Hold   lamps  for  motor  vehicles."    F.  E.   Musgrave.    August  24th. 

23,081.  "  Illuminated    nutnber-board  signal   and  rear   light    for   motor   cars, 

*c."     M.  Woodward.     August    25th. 

23,104.  "  Rail    joints   for    tramways,    ic."    H.   Liltlcwood.    August  25th. 

23,108.  "  Variable   inductances."    J.    H.    Reyner.    August    25th. 

23.111.  "  Sparking  plugs."    F.   J.  Mills   and   G.  H.  Ward.    August  25th. 

23.112.  "  Electric  resistances."  Crompton  &  Co.,  Ltd.,  and  W.  F.  Jones. 
August  25th. 

23.113.  "  Electric  resistances."  Crompton  &  Co.,  Ltd.,  and  W.  F.  Jones. 
August  2Sth. 

23.114.  "  Electric  rheostats."  Crompton  &  Co.,  Ltd..  and  W.  F.  Jones. 
August  25lh.  N 

23.115.  "  Electrical  instrument  cases."  Crompton  &  Co.,  Ltd.,  W.  F. 
Jtnes  and  W.  G.  Smith.    August  25th. 

23,125.    "  Electric    striking     and     chiming    apparatus."    A.    G.     Elam    and 
M.  Sanders.    August  25th. 
23,138.    "Telephonic   receivers,    &c."    A.   J.   Henderson.    August   25th. 

23.141.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Elictric    Co.).    August  25th. 

23.142.  "  Systems  of  electric  control."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric    Co.).    August  25th. 

23,160.    "  Automatic  circuit-breaking  device."    E.    Johnson.    August    25lh. 

23.175.  "  Brakes  for  tramway  vehicles."  G.  H.  Read  and  H.  Road. 
August  26th. 

23.196.  "  Electric  hand  lanterns."  J.  Eaton  and  Efandcm  Co.,  Ltd. 
August  26th. 

2S216.  "  Electrically-operated  change-speed  gear."  C.  Ter  Cock.  August 
2Cth. 

23.220.  "  Brackets  (or  electric  Inns,  ic."  M.  J.  Railing  and  C.  \V.  Saun- 
ders.    August  26th. 

23.233.  "Thermionic    valves"    C.   H.  Burgess  and  J.   Gray.    August   26th. 

23.234.  "  Thermionic  valves."  BriUsh  Thomson-Houston  Co.,  Ltd.,  C.  H. 
Burgen   and    J.  Gray.    August  26th. 

23.235.  "  Pneumatically-opcrat-d  controllers."  British  Thomson-Houston 
Co.,   Ltd.   (General   Electric  Co.).     August  20th.  , 
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3,927.  "  .Automatic  exchange  telephone  system."  H.  Baron  (F.  Aldendorf). 
February  2nd,    1921.     (Cognate   applications',  4.777/21    and    7.884/21.)     (184,200.) 

4,178.  "  Method  of  and  means  for  registering  telephone  calls."  E.  H. 
Kinnard  and  W.  Clark.  February  4th,  1921.  (Cognate  applications,  6,528/21, 
10,179/21,   and    19,914/21.)     (184,302.) 

5,001.  "  Coils  for  electrical  transformers."  British  Electric  Transformer 
Co.,    Ltd..    and    J.    Roothaan.     February    12lh,    1921.     (184.207.) 

9,185.  "  Employment  and  production  of  polyphase  currents  for  wireless  tele- 
graphy, telephony,  or  other  purposes."  J.  H.  Whittaker-Swinlon.  March 
24th,   1921.    (184.216.) 

9,491.  "  Electric  drive  for  vehicles."  E.  C.  R.  Marks  (Soc.  Anon.  Con- 
struction Electriques  de  Belgique)).     March  30th,  1921.     (184,219.) 

9,731.     "  Electric    heaters."    Cutler-Hammer   Manufacturing    Oo.     June   22nd, 

1930.  (165,443.) 

9,952.  "  Automatic  electric  circuit  breakers."  Metallurgique  Electrique. 
September  6lh,   1920.     (168,849.) 

12,213.  "  Sound  amplifiers  for  gramophones  and  phonographs."  T.  W. 
Price.    April  28th,  1921.     (184,234.) 

12,406.  "  Sealing  of  Icading-in  wires  for  electric  incandescent  lamps  and 
for  similar  purposes."  W.  P.  Thompson  (V'ereinigte  Gltihlampen  und  Elek- 
trizitats  Akt.    Ges.).     April  30th.   1921.     (184,338.) 

13.450.  "  Electrical  means  for  operating  or  controlling  mechanisms  by 
sound."    C.   P.    Ryan.     April   30th,   1921.     (184,239.) 

12,454.     "Electric   radiators."     J,    R.   Quain    and    H.    Harrison.     .April    30th. 

1931.  (184,240.) 

12,573.  "  Process  for  the  electrolytic  production  of  potassium  bi-carbonate 
from  potassium  chloride  solutions."  Chemische  Fabrik  Briesheim-Elektron 
and  Dr.  R.  Suchy.     May  3nd,  1921.     (184,244.) 

13,654.    "Telephone    exchange    systems."    Western    Electric   Co.,    Ltd.,    and       H 
L.    Polinkowsky.     May     3rd,     1931.     (184,349.)  M 

12,923.  "  Apparatus  for  converting  alternating  electric  cuirents  to  direct 
currents  and  I'ice  versa."  J.  E.  Calverley  and  W.  E.  Highfield.  May  5th, 
1921.     (184,259.) 

13,935.  "  Electrical  plug  switches  and  the  like."  E.  Jones.  May  6th,  1921. 
(Addition   to  159,618.)    (184,260.) 

13,010.  "  Manufacture  "(  drawn  tungsten  wires."  Patent  Treuhand  Ges. 
fur   Elektrische    Gluhlampen.     May    7th,    1920.     (163,014.) 

13,437.     "  "Jiegulating    systems      for      dynamo-electric      machines."      British 

Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).     May  11th,  1921.     (184,378.) 

13.467.     "  Device  or  apparatus   for    recording   and  checking   telephone  calls." 

W.  C.  Sutherland,   J.   G.    Sutherland,   C.   W.    Cooke,   J.   E.    Copeland,  and    W. 

Rogers.    May   13th,   1921.     (184,280.) 

13,514.  *'  Quartz  mercury  vapour  lamps."  Quarzlampen  Ges.  June  17th, 
1930.    (165,081.) 

13,566.  "  Methods  of  controlling  the  relative  phases  of  alternating  currents, 
especially  applicable  to  wireless  signalling."  W".  H.  Eccles.  May  13th,  1931. 
(184,283.)  ;' 

13,654.     "  Operating    handles  for    electric  switches    or   like   devices."     W.   J.        I 
Mellersh-Jackson.     (Appareillage  Gardy  Soc.  Anon.).     May  13th,  1931.     (184,383.)       ■ 
14,144.    "  Incandescent    electric    lamps   and    the   like."    O.    Oberlander   and      II* 
\\ .    H.   Le    Marechal.     May  20th,    1921.     (184,291.) 

14.695.  "  Electric  safety  lamp  for  miners."  L.  .A.  Didier.  August  17th, 
1920.     (168,038.) 

14,918.     "  Electric     glow      lamps."      R.      L.     Woosnam.      May     30th,     1921.       ill 
(184,303.) 

15,532.  "Electric  heating  elements."  H.  W.  Sullivan  and  L.  B.  Gresham. 
June  4th,  1921.     (184,307.) 

15,917.  "  Piezo  electric  devices."  E.  W.  C.  Russell  and  A.  F.  R.  Cotton. 
June    9th,    1921.     (Cognate    application    8,066/33.)     (184,314.) 

17,727.  "  Cut-out  (or  electric  circuits."  Rayerische  Elektrizitats-Industrie 
Rott  &  Co.     July  15th,  1920.     (166,533.) 

17,784.  "Electric  accumulators."  C.  J.  J.  L.  De  Vos.  June  30th,  1931. 
(184,336.) 

17,801.  "  Electrical  commutators  or  distributors."  G.  H.  Jackson.  June 
30th.    1921.     (184,337.) 

18,336.    "  Induction    electric   motors."     G.    H.    Fletcher     and    Metropolitan- 
Vickers    Electrical  Co.,   Ltd.    July    5th,  1931.     (184,340.) 
19.636.     "  Electric  couplings."    A.   L.    Davjs.     July  31st,   1921.     (184,354.) 
19.650.    "  Device    for    maintaining     a    constant      voltage    in    variable.«peed 
dynamos."    A.   H.    Traeger.    July  31st,   1931.     (184,355.) 

30,381.  "Terminals  or  connections  for  use  in  electric  circuit;."  H.  Lucas 
and  W.   H.  Egginton.    July  38th,   1931.     (184,362.) 

30,761.  "  Electric  switches."  C.  L.  I.  Manufacturing  Co.,  Ltd.,  and 
E.  A.  Watson.    August   4th,  1921.     (184,367.) 

30,990.  "  Means  for  making  watertight  connection  between  cables  and 
switch  junction  boxes  or  other  fittings  in  electric  wiring  svstems."  M.  J. 
Railing,    F.    G.    Quance,   and    H.    V.  Owen.    August  8th,  1921.     (184,369.) 

21,871.  "  Electric  clutch  coupling  for  use  in  dental  technics."  E.  Huet. 
November  20th,  1920.     (171,969.) 

22  273     "  Systems    for    wireless    Iranmission    of   writing,    pictures,    and    the 
like."    M.     H.     Petersen.    September     9th,    1930.     (168,876.) 
1923. 

1022. 

5,791.  "  Push-button  electric  switcliej,."  T.  E.  D.  Bilde.  March  21«t,  1921. 
(177,500.) 

14,906.  "  Protective  devices  for  electric  circuits."  British  Thomson-Houston 
Co.,   Ltd.     May   26th,   1921.     (180,694.) 


New  York's  Fire  Alarm  System. — The  new  fire  alarm 
system  of  New  York  City  has  been  completed  and  is  now  in 
use.  The  work  was  started  in  1!)0-1  and  the  plans  were 
finally  completed  in  1914.  The  new  system  has  cost  the  city 
$l,15t),<nX),  and  the  Empire  City  Subway  Co.  has  spent 
$1,2<)0,0(X)  for  additional  ducts  to  carry  the  wires  under  its 
contract.  The  central  station  of  the  system  is  in  Central 
Park.— 'f.  <fc  T.  Age. 
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One  of  the  joys  of  electrical  engineering  science  is  that 
one  never  knows  what  will  come  next.  The  unexpected 
i^  alwaj-s  happening.  Sometimes,  it  is  true,  the  result 
tipproximates  more  closely  to  a  mole-hill  than  a  moun- 
tain, but  fortunately  in  many  cases  the  product  of  au 
apparently  minor  observation  ultimately  becomes  of  im- 
mense importance  to  the  indu.stry.  As  examples,  we 
may  cite  the  coherer,  discovered  as  long  ago  as  1835, 
with  the  aid  of  which  Marconi  carried  out  his  first  suc- 
cessful experiments  in  wireless  communication  ;  or  the 
Edison  effect,  which  was  applied  by  Fleming  and  de 
Forest  to  wireless  telegraphy  with  such  extraordinary 
consequences. 

Now  we  are  invited  by  Al.  Maurice  Leblanc,  Hon. 
M.I.E.E.,  to  consider  the  possibilities  of  the  three- 
electrode  valve  in  an  entirely  new  and  unexpected  field 
— no  less  than  the  electrical  operation  of  railways ! 
How  this  is  to  be  done — dispensing  with  the  use  of 
sliding  contacts — is  explained  elsewhere  in  this  issue. 
We  need  not  point  out  that  the  proposal  is  as  yet  no 
more  than  an  idea;  a  vast  amount  of  investigation,  ex- 
periment, and  research  would  be  necessary  before  it 
could  be  carried  into  effect.  But  we  must  tender  our 
congratulations  to  the  inventor  on  the  remai-kable  in- 
genuity and  breadth  of  vision  whicli  he  has  displayed, 
first  in  developing  the  methods  of  conversion  from  direct 
to  alternating  current  of  high  frequency,  and  from  the 
latter  to  current  of  ordinary  frequency,  described  in  our 
last  issue,  and  secondly,  in  conceiving  and  working  out 
the  idea  of  applying  them  to  so  heavy  a  branch  of  engi- 
neering as  the  proptilsiou  of  railway  trains.  There  are 
many  obvious  difficulties  in  the  way — the  development 
of  the  three-electrode  ionic  valve  on  the  large  scale 
required,  the  construction  of  the  novel  type  of  overhead 
condenser-conductor,  and  the  perfecting  of  the  acce.s.sory 
apparatus,  all  involve  wide  departures  from  existing 
practice;  but  whilst  the  achievement  of  the  ideal  of  M. 
Leblanc  may  be  a  matter  of  the  distant  future,  we  can- 
not but  admire  the  audacity  of  his  genius,  and  wish 
him  the  success  that  his  painstaking  efforts  have 
deserved. 

We  may  recall  the  ftict  tiiat  previous  attempts  have 
been  made  to  supply  propulsive  energy  to  trains  with- 
out physical  contact — but,  of  course,  on  very  different 
lines.  In  1890  the  "  Portelectric  "  system  was  ex- 
liibited  in  Boston,  U.S.A..  in  operation  on  a  track  .3.000 
feet  long;  a  small  carrier  running  on  rails  passed 
tlnough  a  succession  of  fixed  solenoids,  each  of  which 
coimnunicated  to  "it  an  impulse  by  electromagnetisni. 
'I'his  idea  was  revived  in  the  Bachelet  levitated  railway 
in  191-t  ;  in  thi.s  case  the  inventor  not  only  propelled  the 
rar  by  solenoidal  impulses,  but  also  supported  it  by 
electromagnetic  repulsion  from  the  track.  In  the  late 
nineties  a  scheme  more  directly  comparable  with  M. 
Leblanc's  was  put  forward — namely,  to  lay  conductors 
along  the  whole  length  of  the  track,  half  surrounded  by 
himinateil  iron,  the  cars  carrying  coils  and  simihir  iron 
cores  which  with  the  track  ctiuipmcnt  comjdeted  the 
magnetic  circuit  of  a  transformer,  a  clearance  air-gap 
being  provided  between  the  two  sets  of  laminations.  M. 
Leblanc  adopts  this  plan  in  principle,  but  omits  the  iron 
cores  and  uses  current  of  very  high  frequency — besides, 
of  course,  making  many  other  innovations.  We  liope 
his  scheme  will  have  a  better  fate  than  its  forerunners. 

Incidentally,  we  may  remark  that  even  if  the  traction 
scheme  comes  to  nought,  the  converting  apparatus  will 
certainly  find  other,  less  imposing,  applications  in 
science  and  industrv. 

n  '  « 
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!>■  view  of  the  statement  of  the  sec- 
Tramway  retary  of  the  Municipal  Trajnways 
Troubles.  Association  that  iimnicipal  authorities 
operating  tramways  last  year  incurred 
a  loss  of- over  .£{^-10,000,  it  is  clear  that  something  must 
be  done  to  enable  these  undertakings  to  make  ends  meet. 
The  course  adopted  by  the  employers  has  been  to  pro- 
pose a  reduction  in  wages  of  twelve  shillings  a  week, 
in  tluee  stages  at  intervals  of  one  month.  The  employes 
are  strongly  protesting  against  the  proposal,  which  in- 
volves the  abolition  of  the  existing  sliding-scale  agree- 
ment, and  a  national  conference  of  the  Transi)ort  and 
General  Workers"  Union  has  been  called  for  Monday  ne.xi 
— tluee  days  before  the  exjiiration  of  tlie  notice,  whicli. 
so  far  as  it  relates  to  the  termination  of  the  agreement. 
was  issued  as  long  ago  as  June  21st. 

On  tlie  other  iiand,  certain  of  tlie  'J'ramway  Cuiiimit- 
tees — notably  those  of  Sunderland  and  Xcwcastlc 
— have  announced  that  in  their  view  the  wages  and  con- 
ditions differ  so  widely  in  different  districts  that  the 
matter  should  be  decided  locally,  and  hence  they  propose 
to  withdraw  from  the  Joint  Industrial  Council.  This, 
we  think,  would  be  an  unfortunate  decision,  and  we 
trust  that  wiser  counsels  will  prevail.  It  has  been  proved 
by  experience  that  most  beneficial  results  can  be  derived 
from  the  direct  association  of  representatives  oi  em- 
plovers  and  employed  round  the  council  table,  ami  that 
friendly  discussion  on  a  national  scale  is  infinite!}'  pre- 
ferable to  sporadic  struggles.  Withdrawals  from  the 
Whitley  Councils  tend  to  weaken  their  influence  and  to 
destroy  the  spirit  of  harmonious  collaboration  whicli 
ought  to  be  cultivated  in  every  branch  of  industry.  At 
a  mass  meeting  held  at  Manchester  on  September  3rd  a 
proposal  that  Manchester  and  Salford  tramwaynien 
should  withdraw  from  the  Council,  implying  that  they 
would  then  tight  the  matter  locally  on  their  own  behalf, 
was  met  with  a  storm  of  protest  from  delegates  from 
other  towns;  clearly,  then,  the  employes  realise  the 
advantages  of   the  Whitley  system. 

The  workers  have  refused  to  submit  the  (juestion  to  an 
Industrial  Court ;  in  this  they  follow  the  example  set 
by  the  employers  two  years  ago.  They  have  also  de- 
clared that  the  action  of  the  employers  has  been  dictated 
by  the  P'ederation  of  Hritish  Industries,  a  suggestion 
which,  on  the  face  of  it.  is  absurd. 

It  is  to  be  hoped  that  some  means  will  be  found  very 
quickly  to  settle  the  dispute — otherwise  a  national  strike 
of  tramwavmen  is  almost  inevitable. 


.Nitrate  for 
(iermany. 


The  fact  that  the  German  Govern- 
ment has  authorised  the  free  importa- 
tion of  200,000  tons  of  Chilean  nitrate 
is  not  without  significance.  Before  the 
war  Germany  annually  consumed  about  900,000  tons  of 
nitrate,  but  by  the  production  of  synthetic  nitrate  she 
satisfied  her  requirements  during  the  war,  and  since 
then  she  has  only  admitted  20,000  tons  from  abroad.  It 
has  been  suggested  that  the  increased  cost  of  producing 
synthetic  nitrate  due  to  the  depreciation  of  the  mark  is 
the  reason  for  the  new  departure;  on  the  other  hand,  the 
same  cause  renders  the  purchase  of  foreign  nitrate  still 
more  costly,  and  apparently  there  must  be  other  factors 
at  work  tiiat  influence  the  situation.  What  these  might 
be  was  a  subject  of  discussion  at  the  meeting  of  the 
British  Association,  where  Dr.  J.  A.  Harker  stated  that 
whereas  in  191 -'5  Germany  produced  90,000  tons  of 
nitrogen,  she  now  made  290,000  tons,  and  would  shortly 
be  in  a  position  to  produce  500,000  tons  a  year.  Thus 
in  time  of  war  she  would  have  abundance  of  raw  ma- 
terial for  the  manufacture  of  explosives  as  well  as  ferti- 
lisers for  agricultural  purposes.  At  the  same  time,  she 
is  replenishing  her  stocks  of  non-ferrous  metals  and 
seeking  to  regain  control  of  the  market. 


Abuanoements     are     now     complete 

The  (ienne=       for    the    Gennevilliers    visit,    and    the 

villiers  Visit.  party  will  leave  London  on  Friday 
afternoon,  October  6th.  Saturday 
morning  will  be  devoted  to  an  inspection  of  the  high- 
power  wireless  installation  at  the  Eifiel  Tower.  The 
afternoon  will  be  spent  at  the  Gennevilliers  power 
station,  the  visitors  returning  to  Paris  in  the  e.irly 
evening. 

On  Sunday  there  will  be  an  excursion  to  Versailles 
and  Malmaison,  for  those  members  of  the  party  who 
desire  to  visit  these  well-known  places.  On  Monday  the 
parly  will  leave  Paris  at  8  a.m.  for  Arras  by  tiain,  and 
from  Arras  will  motor  by  way  of  Vimy  and  Lens  to 
Bcuvry,  where  the  new  large  power  station  of  the  Cie. 
dcs  Mines  de  Vicoigne  et  Nanix  will  be  visited.  After 
luncheon  at  Bethune,  by  way  of  La  Bassee  and  Hulluch, 
Pont-a-Vendin,  near  Lens,  will  be  reached,  where  the 
new  station  of  the  Societe  des  Mines  de  Lens  is  situated. 
Close  to  this  station  is  one  of  the  45, 000/15. OUO-volt 
sub-stations  of  the  Cie.  du  Nord.  The  party  will  then, 
after  inspection  of  the.se  stations,  reach  Lille,  where  the 
night  will  be  spent. 

On  Tuesday  morning  it  is  hojied  to  visit  one  of  the 
latest  electrically-e(juipped  cotton,  mills  of  Lille,  and 
then  to  return  by  way  of  the  Menin  road  to  Ypres  and 
so  on  through  Poperinghe  to  Hazebrouck,  where  the 
train  for  Calais  will  be  taken,  enabling  the  party  to 
reach  London  at  7.30  on  Tuesday  evening.  Apart  from 
the  fact  that  the  stations  to  be  visited  lie  in  some  of  the 
most  famous  battle  areas  of  the  war.  the  overhead  work 
and  small  sub-stations  will  prove  of  great  interest,  as 
will  also  the  building  and  civil  engineering  work. 

Full  details  will  be  sent  to  members  at  the  end  of  the 
present  week. 

The  party  is  now  complete,  and  further  applications 
can  only  be  considered  in  the  event  of  certain  members 
finding  it  impossible  to  attend. 

It  should  be  noted  that  those  who  cannot  spare  time  to 
take  part  in  the  northern  portion  of  the  tour  can  return 
to  London  early  on  Monday  morning. 


The  Hull  meeting  of  the  British  Asso- 
The  British  elation  came  to  an  end  on  Wednesday 
Association.  last,  the  members  having  had  a  very 
busy  time  following  a  crowded  pro- 
gramme. It  is  unfortunate  that  the  results  of  these 
meetings  cannot  be  gauged,  although  there  can  be  no 
doubt  as  to  their  usefulness  in  acquainting  those  en- 
gaged in  a  particidar  branch  of  science  with  the  latest 
developments  in  other  departments,  as  well  as  in  co- 
ordinating the  results  of  workers  in  different  fields.  Tt 
is  unfortunate  again  that  so  much  of  the  proceedings 
should  reach  the  public  in  a  distorted  form,  giving  the 
impression  that  the  sole  object  of  the  meeting  is  to  pro- 
vide sensational  newspajjer  headlines.  What  is  needed 
is  a  series  of  abstracts  of  the  leading  addresses  written 
in  simple  language  "to  be  easily  understanded  of  the 
people,"  but  unless  individual  authors  could  be  pre- 
vailed upon  to  do  this  as  well  as  to  produce  the  usual 
Journal  abstract,  the  work  would  be  too  heavy  for  the 
.Association  officials. 

One  of  the  most  remarkal)lc  features  of  the  Hull 
meeting  was  the  demonstration  of  the  ultra-micronieter 
liy  Prof.  I{.  Whiddington.  The  way  in  which  the 
cliaiigcs  in  frecpiency  of  oscillating  valve  circuits  are 
iiriplovcii  in  making  extremely  minute  measurements  is 
icmarkably  ingenious  and  even  fascinating.  The  possi- 
bilities of  the  device  are  mentioned  in  the  abstract  of 
Prof.  Whiddington's  remarks  ajjpearing  in  our  record 
of  the  proceedings.  Several  other  devices  of  an  elec- 
trical nature  for  biological  purposes  also  formed  in- 
teresting sulijects  of  study  for  members  of  the  physics 
and  mathematical  section. 

Tlie  selection  of  Sir  Ernest  JJutherford  as  the  next 
President  is  a  matter  upon  which  we  congratulate  both 
Sir  Ernest  and  the  Association.  It  is  noteworthy  tli.it 
the  last  physicist  President  was  Sir  Oliver  Lodge,  who 
occupied  that  position  in  1913. 
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FRANCE     REVISITED. 


Impressions    and    Comparisons. 


By   THEODORE    RICH. 


It  is  nearly  four  yuars  since  the  Armistice,  and  it  is  very 
interesting  to  some  of  those  who  came  into  close  contact 
with  French  afiairs  during  the  war  to  visit  again  some 
of  the  districts  and  to  exchange  opinions  with  some  of 
those  connected  with  electrical  and  allied  matters ;  there 
is,  liowever,  always  a  tendency  to  view  what  other  people 
are  doing  through  rose-coloured  spectacles.  Although 
France  is  so  close  to  us,  too  many  English  people  take 
their  ideas  of  French  people  from  .spicy  novels  or  Paris 
Music  Halls,  and  they  cannot  understand  that  under- 
neatli  a  somewliat  frivolous  exterior  tliere  is  a  large  fund 
of  rock-bottom  common  sense.  During  the  war  many 
British  officers  used  to  say  that  if  a  company  of  French 
soldiers  were  put  on  a  job  it  often  seemed  as  if  they  were 
doing  little  or  nothing,  whereas  it  was  soon  found  tliat 
they  got  through  a  surprising  amount  of  work. 

Electrical  Development. 
Long  before  the  end  of  the  war  plans  were  being  made 
to  use  electricity  as  a  factor  for  national  reconstruction, 
and  whilst  manj^  schemes  are  still  in  the  air,  a  large 
amount  of  work  has  been  accomplished.  Although  in 
the  United  Kingdom,  to  the  well-merited  amusement  of 
electrical  men  throughout  the  world,  anything  over 
3,000  volts  is  called  "extra-high-pressure,"  yet  abroad 
in  many  countries  from  twenty  to  eighty  times  this  volt- 
age witli  aerial  transmission  is  not  merely  being  talked 
about,  but  is  being  actively  developed,  and,  strange  to 
say,  sheep  can  browse  and  small  boys  play  in  the  neigh- 
bourhood without  fear  of  instant  death.  The  lattice 
supports  of  a  line  under  construction,  to  be  ultimately 
worked  at  100,000  volts,  connecting  Boulogne  with  the 
Bethune  coalfields,  can  be  seen  on  the  downs  near  Cape 
(Iris-nez,  little  more  than  an  hour's  run  from  Croydon 
as  the  aeroplane  flies;  but  we  are  likelj'  to  have  many 
conferences,  to  appoint  many  score  of  officials,  and  to 
waste  gallons  of  ink  and  tons  oi  paper  before  the  Dover 
coalfield  is  connected  up  with  London. 

Public  Utility  .\nd  Private  Entehpri8e. 

Comparisons  may  be  odious  to  professional  politicians 
and  to  interfering  pork-butchers  and  drapers  who  talk 
glibly  about  '  load  factors,"  but  the  fact  remailis  that 
in  France,  where  private  enterprise  is  encouraged,  elec- 
tricity is  much  more  widely  dispersed,  especially  in  the 
country,  than  at  home,  and  since  the  Armistice  people 
jiave  not  merely  talked  but  done  things. 

The  average  Frenchman,  black-coat  or  corduroy,  has 
something  put  away  in  a  stocking,  and  the  stocking  is 
usually  of  the  kind  out  of  which  he  expects  interest;  he 
knows  by  sad  experience  why  so  many  men  nowadays 
go  into  national  or  local  politics,  ami  he  prefers  to  leave 
an  expert's  job  to  an  expert  man,  and  has  perhaps  an 
aversion  to  the  placing  of  unearne<l  sums  for  the  ''  relief 
of  rates." 

In  France  there  is  a  system  by  which  if  a  railway,  elec- 
tricity, gas,  water  supply  or  similar  undertaking  is 
termed  a  "  Public  Utility,"  then  many  facilities  and 
certain  comjiiilsory  powers  can  be  given  to  it,  and  al- 
though tlie  waylcave  problem  is  by  no  means  solved,  the 
fact  that  in  France  there  are  per  head  of  the  population 
probably  twenty  to  tliirty  times  as  many  yards  of  over- 
head lines  as  in  the  United  Kingdom  sli'ows  that  such 
•lifficnlties  as  exist  have  largely  been  got  over. 

The  P'rcncli  Post  Office  has  apparently  realised  that 
cheap  electric  power  benefits  the  public,  and  therefore 
encourages  postal  business,  and  if  one  can  judge  by  the 
proximity  of  telegraph  and  power  lines,  then  tlie 
bbstructive  and  unfair  policy  of  our  Postmaster- 
General,  as  exemplified  in  the  Blackpool  and  Fleetwood 
tramway  case,  lias  but  little  countci  part  in  Franco, 


As  a  wliole,  people  in  France  recognised  that  business 
could  not  be  revived  on  the  Micawber  system  of 
■'  waiting  for  something  to  turn  up,"  but  that  effort  and 
co-operation  were  necessary,  and  it  should  be  noted  that 
under  the  system  in  vogue,  under  certain  circumstances, 
pig-headed  local  obstruction  can  be  over-ruled.  There 
has  been  but  little  alteration  in  the  general  French 
electricity  supply  laws  and  regulations,  although  watei- 
power  is  now  the  subject  of  a  new  law,  and  apparently 
recent  developments  have  not  necessitated  the  creation 
of  many  new  highly-paid  official  appointments. 

Our  early  electric  lighting  Acts  were  based  on  tiie 
"lack  of  principle"  that  reward  for  enterprise  was 
little  less  than  a  crime,  and  the  outcry  about  oil  rights 
shows  that  the  British  people  have  not  learned  the 
lesson.  In  France,  practically  the  whole  of  the  electrical 
enterprise  is  in  the  hands  of  companies  (some  of  them, 
it  is  true,  assisted  in  various  ways  by  the  Government) ; 
therefore  local  red  tape  and  difficulties  about  expansion 
of  areas  of  supply  are  much  less  met  with  there  than 
in  this  country. 

Gas  and  Electuicitt  Companies. 

According  to  French  law,  monopolies  have  been 
granted  in  many  areas  for  lighting,  and  therefore  as 
gas  companies  were  first  in  the  field,  in  many  parts  elec- 
tricity is  supplied  by  a  gas  and  electricity  company.  In 
larger  towns  this  system  certainly  does  not  seem  to  have 
interfered  with  the  development  of  electricity  supply. 
Li  many  supplj-  companies'  show-rooms  gas  fires  can  be 
seen  alongside  of  small  motors,  electric  irons,  and 
toasters.  The  combined  companies  as  a  whole  seem  to 
encourage  electricity  for  lighting  and  motive  power  and 
gas  for  cooking;  it  may  be  noted,  however,  that  many  of 
the  French  gas  cookers  and  hot  plates,  finislied  oh  in 
green,  blue,  and  brown  fireproof  enamel,  have  a  most 
attractive  appearance.  There  is  no  monopoly  in  France 
for  power  supply  or  for  lighting  used  in  commercial 
undertakings  as  accessory  to  power  use.  and  in  certain 
parts  of  the  north,  power  was  available  before  the  war 
from  more  than  one  source  :  there  is  now,  however,  much 
more  give  and  take  between  companies  than  there  was 
before. 

The  Dkivinc  Force. 

The  people  in  France  (and  for  that  matter  in  Italy) 
were  dependent  very  l;irgely  during  the  war  on  tlie 
supply  of  coal  from  England,  and  when  sitting  with 
eirpty  fire  grates,  they  were  utterly  disgusted  to  read  in 
tlieir  newspapers  about  the  continuous  strikes,  demands 
and  deliberately  limited  output  of  the  once  hard-work- 
ing British  miner.  After  the  armistice,  the  "  lid  was 
put  on  it  "  by  the  proceedings  of  the  Coal  Commis- 
sion and  the  vote-cadging  policy  of  our  (lovern- 
ment  in  forcing  the  French  people,  whose  mines  had  to 
a  large  extent  been  smashed  up,  to  pay  a  high  price  for 
coal  to  enable  coal  consumers  at  home,  with  votes  to  sell. 
to  have  domestic  coal  below  cost.  The  French  railway 
companies  were  at  their  wits'  end,  and  the  name  of  Eng- 
land began  to  "  stink  in  tlie  nostrils  "  of  nianv  large 
consumers  of  coal. 

The  French  Government  therefore  was  determined  to 
encourage  tlie  wholesale  electrification  of  the  railways, 
using  water  power  as  far  as  practicable,  and  to  assist 
electricity  supply  as  much  as  it  could — once  bit  result- 
ing in  twice  shy:  tlie  ill-wind  brought  about  by  British 
colliers,  trimmers  and  jioliticians  has  done  a  good  deal 
ti  fill  the  order  liooks  of  French  electrical  manufacturing 
concerns. 

Hail  WAT  ELErTKipiCATioN. 

A  provisional  programme  has  been  drawn  u]i  for  tlie 
electrification   of  tlie  trunk  railroads  in  France,   and   a 
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start  has  already  been  made  in  the  South.  The  Govern- 
ment is  encouraging  the  interchange  of  power  not  merely 
between  supply  companies,  but  also  between  railway 
companies  and  power  consumers,  the  very  idea  of  which 
would  send  Parliament  Street  and  Victoria  Street  "  into 
lits."  For  instance,  in  order  to  be  in  a  position  to  sell 
its  seasonal  surplus  power,  the  Midi  Railway  Company 
(which  operates  in  a  zone  along  the  Pyrenees  from  Bor- 
deaux to  Toulouse  and  the  Mediterranean)  has  adopted 
50  periods  for  generation  and  distribution  to  sub- 
stations, the  objections  to  50  periods  for  conversion  to 
high-pressure  direct  current  having  apparently  been 
o-ot  over.  The  Government  has  definitely  decided  to 
support  direct  current  high-pressure  traction  for  stan- 
dard-gauge railway  electrification. 

The  steam-hauled  suburban  traffic  at  some  of  the  Paris 
stations,  notably  at  St.  Lazare,  is  remarkable,  the  num- 
ber of  morning  and  evening  passengers  being  compar- 
able with  that  of  Liverpool  Street;  the  comparatively 
small  amount  of  third-rail  electrification  which  exists 
round  Paris  will  be  largely  increa.sed  before  long.  Owing 
largely  to  the  Octroi  system,  that  is  to  say,  the  collection 
of  a  material  proportion  of  the  local  rates  by  means  of 
a  tax  on  goods  and  materials  brought  in,  the  Paris 
Underground  system  has  not  extended  beyond  the  old 
ring  of  fortifications;  this  distinctly  limits  the  useful- 
ness of  the  lines,  as  it  means  an  enormous  amount  of 
interchange  traffic  at  some  pf  the  big  stations.  The  sys- 
tem of  fixed  fare  for  any  distance  on  the  Metro,  still 
prevails. 

TuAMWATs,  Li(;ht  Railways  and  Road  Tuaffic. 

The  enormously  increased  cost  of  running  tramways 
and  light  railways,  owing  very  largely  to  the  demands 
of  labour  has,  as  at  home,  led  to  great  difficulties,  and 
in  some  places  the  rolling  stock  is  in  poor  condition.  In 
some  places  the  public  refused  to  pay  the  higher  fares 
necessitated  by  the  "  demands,"  and  the  tramways  have 
been  shut  down  altogether.  Tlie  eight-hours'  system 
encouraged  but  not  adopted  by  Germany  is  being  recog- 
nised in  many  quarters  as  madness  during  a  reconstruc- 
tion period — professional  politicians  in  France  having 
had  the  ballot  box  to  face  as  in  other  countries. 

There  are  many  hundreds  of  miles  of  metre-gauge, 
steam-driven  light  railways  worthy  of  the  name,  many 
lines  ))eing  owned  or  partly  financed  by  local  authorities. 
To  meet  extra  costs  and  the  eight-hours'  policy  the  ser- 
vice has  been  cut  down  to  a  miniiiiuiii.  to  the  obvious  in- 
convenience of  the  public  ;  an  attempt  is  being  made  in 
one  or  two  quarters  to  ease  the  situation  by  the  use  of 
l)etrol-driven  rail-cars. 

It  is  interesting  to  note  that  while  Parliament  at  home 
has  blocked  clauses  which  would  give  a  free  hand,  re- 
garding motor  road  traffic,  to  railways,  Avhich  pay 
hundreds  of  thousands  a  year  through  the  rates  for  the 
upkeep  oT  roads,  in  France,  on  the  contrary,  the  rail- 
ways, especially  the  Orleans,  the  Midi,  and  the  Paris- 
Lyons  and  Mediterranean,  have  <lone  a  great  deal  to 
develop  charabanc  road  traffic  in  Auvergne,  the 
Pyrenees,  and  the  J'rench  Alps  respectively.  The 
theoretical  danger  of  monopoly  has  not  been  realised,  as 
small  local  concerns  fre(iuently  (juote  lower  fares,  and 
the  companies  have  reali.sed  that  even  where  the  road 
traffic  £arallels  the  railway ,  the  business  brought  into 
the  district  by  the  tourists  and  therefore  the  freight  of 
commodities  will  very  much  more  than  balance  the  dis- 
advantages. 

Although  a  railless  trolley  system  was  exhibited  at  the 
Paris  exhibition  over  twenty  years  ago,  it  seems  that 
such  systems  have  not  made  much  progress  in  France  ; 
and  although  France  may  be  called  the  home  of  the  auto- 
mobile, yet  ajiart  froni  Paris  and  some  other  large  towns. 
tire  motor  omnibus  system  has  not  been  greatly 
dr-veloped. 

Ki.KCTiuciTY  Suppi.iKus  AS  Vkndoiis  op  "  Juice." 
If  one  can  judge  by  tlic  developments  which  have  taken 
place,  suppliers  of  cleclricity  in  France  seem  to  realise 
that  thev  are  vendors  of  a  commodity,  that  the  cost  of 


what  they  sell  comes  down  with  the  quantity  sold,  and 
that  the  customer  must  be  attracted,  not  repelled. 

Some  of  the  lai-ger  companies  buy  part  of  their  sup- 
plies in  bulk  and  sell  a  material  part  to  local  distribut- 
ing companies;  they  realise  that  if  other  people  can 
supply  in  bulk  more  cheaply  than  they  can  generate,  it 
pu3'S  to  buy  in  bulk. 

There  are  probably  ten  times  as  inany  working  men 
in  France  who  have  electricity  in  their  homes  as  in  the 
United  Kingdom;  the  wiring  systems  mainly  used  seem 
to  be  simple  and  not  as  a  rule  based  on  any  special 
"stunts"  necessitating  "So-and-so's"  fittings  and 
wiring ;  and  connection  to  overhead  lines  is  of  the 
simplest  and  most  practical  description.  The  almost 
universal  use  of  lamps  at  from  110  to  125  volts  enables 
clieap  wiring  to  be  used  without  causing  a  nightmare  to 
the  supply  companies.  It  comes  about  therefore  that 
electric  light  poles  can  be  seen  in  many  villages  which 
are  being  re-built  in  the  devastated  area. 

Interconnecting  Networks. 

France  is  gradually  being  covered  by  a  network  of 
power  lines,  and  it  is  the  policj'  of  the  Government  to 
encourage  co-operative  interconnection  of  supply.  To 
this  end  some  interconnecting  trunk  lines  have  been  put 
up  by  the  Government  to  enable  those  responsible  for  the 
distribution  of  power  to  help  one  another  as  and  when 
required;  an  effort  is  also  being  made  to  interlink  water- 
power  areas  with  coal-power  areas  so  that  at  times  of 
ample  water  supply  the  coal  consumption  can  be  reduced. 

There  is  a  difficulty  in  that  the  largest  coal  areas  are 
in  the  North  and  the  largest  water  power  in  the  South; 
the  coalfield  at  St.  Etienne  to  the  south-west  of  Lyons  is, 
however,  in  a  very  favourable  position.  In  France, 
power  from  the  glacier-fed  Alpine  streams  is  known  as 
"white  coal,"  whereas  power  from  the  non-glacier 
Central  Plateau  and  elsewhere  is  known  as  "green 
coal."  Glaciers,  of  course,  tend  to  form  natural  reser- 
voirs, and  in  view  of  the  higher  falls  frequently  met 
with  in  glacier  districts,  it  can  easily  be  understood  that 
development  is  cheaper  in  the  "  white  coal  "  areas  than 
in  the  "  green." 

The  Devastated  Areas. 
In  going  through  the  devastated  areas  one  is  struck 
Ijy  the  appearance  of  business,  although  in  country 
districts  things  are  not  so  far  advanced  as  in  the  nvning 
and  industrial  areas;  in  fact,  so  rapid  has  been  the 
rebuilding  that  round  Henin-Lietard  and  Loos  it  is 
difficult  to  see  traces  of  war  without  looking  for  them. 
Although  complaints  are  now  being  made  that  brii'k- 
work  costs  nearly  ten  times  as  much  as  before  the  war, 
yet  it  is  obvious  that  the  French  bricklayer  was  not 
restricted  to  300  bricks  a  day. 

In  fact,  it  has  been  said  that  in  many  parts  the  s])irit 
of  the  workers  is  very  good,  and  they  are  doing  bettei- 
work  than  they  did  before  the  war ;  if  this  is  the  case 
it  is  to  be  hoped  that  the  French  people  will  get  (lie 
reward  they  deserve.  In  the  south  one  of  the  iicwrr 
electrical  concerns  is  advertising  for  labour. 

Little  but  rusting  corrugated  iron  remains  at  some 
of  the  British  war  dumps,  although  in  some  parts  the 
temporary  shanties  of  the  people  remind  one  of  the 
native  part  of  a  mining  town  in  South  Africa  ;  the 
strategic  railway  lines  and  sidings  have  in  most  pl.icox 
Ki'cn  taken  up. 

A  great  feature  of  tlie  northern  devastated  area  is  the 
use  of  the  interlocking  Marseilles  orange-coloured  tiles, 
wliitli  make  a  very  neat-looking  job;  they  are  used  not 
merely  for  iiouses,  but  for  factories,  sub-stations,  and 
li\iil(liiiti>  of  all  kinds.  In  some  industrial  buildings 
they  .'ire  laid  on  light  steel  supports,  n\aking  a  non- 
conducting fire])roof"  roof.  In  some  areas  old  military 
fiO-cin.  tramway  material  is  used  to  ha\il  bricks  and 
vement  about,  and  some  of  the  German  six-couple(l  light 
locomotives  were  seen  at  a  depot  near  the  River  Oise. 

{To  he  ro/i  till  lied.) 
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As  ill  iJi't-'vioiLs  yuars,  the  rtading  uf  papers  in  most 
cases  occupied  fully  the  allotted  time,  and  discussions 
were  therefore  postjioned  indefinitely,  or  were  held  pri- 
vately between  groups  of  members  after  the  session. 

Almost  two  tliousand  members  took  part  iu  the  Hull 
proceedings,  and  a  goodly  proportion  of  them  attended 
the  inaugural  meeting  ou  tiie  evening  of  September  6th. 
Among  those  present  were  the  Maharaja  liana,  of 
Jhalawar,  iM.  le  Due  and  Mme.  la  Duthesse  de  Broglie, 
Professors  U.  Gilson  (Brussels),  P.  Langevin  (Paris),  C. 
Julin  (Liege),  Weiss  (Strasburg),  Drs.  Mortensen,  Jon 
Petersen  and  Jon  Schmidt,  of  Copenhagen,  Ur.  E.  B. 
Mathews  (American  Association  for  the  Advancement  of 
Science),  and  Drs.  K.  A.  Anderson  (Stockholm)  and 
Edouard  Le  Danois  (Paris). 

It  was  announced  that,  having  regard  to  the  high  cost 
ni  text-books,  Sir  Robert  Hadfield  had  given  the  Asso- 
liation  £50  a  year  for  three  years  to  enable  grants  to  be 
given  to  universities  for  the  purcha.se  of  books  for  the 
poorer  students. 

Before  introducing  the  new  president.  Sir  Edward 
Thorpe,  the  retiring  president,  voiced  the  Association's 
regret  at  the  death  of  Dr.  Rivers,  who  was  to  have  been 
the  president  of  the  Psychological  Section  at  the  Hull 
meeting.  (His  successor  is  Dr.  Charles  S.  Myers 
F.R.S.,  whose  paper  on  "  Industrial  Psychology  and  the 
Efficiency  Engineer  "  was  abstracted  in  our  last  week's 
issue.)  Sir  Edward  also  referred  to  the  death  of  Sir 
Albert  RoUit,  a  •ice-president  designate  of  the 
Economics  Section. 

Prof.  Sir  Charles  S.  Sherrington  then  delivered  his 
address  upon  "  Some  Aspects  of  Animal  Mechanism," 
after  wiiich  an  official  welcome  was  extended  to  the  Asso- 
ciation Ijy  the  Lord  Mayor  of  Hull  (Councillor  G.  F. 
Wokes,  J. P.),  who  proposed  a  vote  of  thanks,  to  the 
President.  'This  was  seconded  by  Sir  E.  Sharpey- 
Schafer,  who  also  thanked  the  Lord  Mayor  for  the  ex- 
cellent arrangements  made  for  the  convenience  and  com- 
fort of  members. 

The  report  of  the  Treasurer  (Dr.  E.  H.  Griffiths)  an- 
nounced the  fact  that  Sir  Charles  Parsons  had  given  the 
Association  the  sum  of  £10,000  to  be  used  for  general 
purposes.     A  legacy  of  £450  had  also  been  bequeathed 
,'to  the  Association  by  the  late  Mr.  T.  W.  Backhouse. 

The  president-elect  for  the  Liverpool  meeting  next 
year  is  Sir  Ernest  Rutherford,  F.R.S.,  who  has  earned 
a  world-wide  renown  for  his  researches  into  the 
structure  of  matter  and  kindred  subjects.  Mr.  F.  E. 
Smith,  F.R.S.,  has  consented  to  become  joint  general 
secretary  in  succession  to  Prof.  H.  H.  Turner,  who  has 
held  the  office  for  about  nine  years.  Dr.  J.  L.  Myres 
will  continue  to  act  as  the  other  joint  general  secretary. 

A  few  words  must  be  said  about  the  handbook  to  Hull 
and  the  East  Riding,  ably  edited  by  Mr.  T.  Shepherd, 
M.Sc,  F.G.S.,  the  local  honorary  secretary.  This  is  a 
volume  of  532  pages  containing  a  number  of  excellent 
photographic  views  of  the  districts  described.  Apart 
from  a  few  notes  upon  "The  Rise  and  Progress  of 
Hull,"  by  the  late  Sir  Albert  Rollit,  little  is  said  of  the 
importance  of  the  city  to  industry,  or  of  the  importance 
<it'  the  city's  own  industries.  The  matter  is  principally 
historical,  geological,  and  archseological,  and  is  of  great 
literary  merit.  The  handbook  has  been  admirably  pro- 
duced by  Messr-.s.  A.  Brown  &  Sons,  of  London  and  Hull. 

As  stated  iu  a  previous  issue,  the  ]iapers  of  imme- 
diate   interest   to   electrical    engineers    wore    practically 

'/,  but  the  Economics  Section  produced  several  items  of 
v.due  to  industrialists  generally.  One  of  these  was  the 
presidential  address  by  Professor  V.  Y.  Rdgeworth. 
-M..A.,  and  the  other  a  paper  on  iini'iii|iloyment  insuv- 
(incp  by  Mr.  J.  Ij.  Cohen,  M.\. 

.  On  the  morning  of  September  Sth,  Mr.  C.  V.  Masted, 
of  Messrs.  Maxted  &  Knott,  consulting  engineers,  des- 
scribed  in  some  detail  the  works  of  tlic  Hnmber  Port- 
land Cement  Co.,  Ltd.,  opened  last  year.  This, 
Similarly  to  the  Stone  works  described  in  our  issue  of- 
'February  3rd  last,  is  an  electrically-driven   works  em- 


ploying a  number  of  large  induction  motors.  Power  is 
obtained  from  the  Hull  Corporation  electricity  works— 
a  distance  of  eight  miles  away — and  an  annual  con- 
sumption of  10,000,000  kWh  makes  the  company  a  good 
customer. 

There  are  one  or  two  features  of  this  works  which  are 
worthy  of  mention.  The  cement  making  plant  was  sup- 
plied by  Messrs.  Edgar  Allen  &  Co.,  Ltd.,  Sheffield;  the 
motors  were  constructed  by  the  English  Electric  Co., 
Ltd.  At  the  works  is  a  gyratory  crusher  weighing  70 
tons,  belt-driven  by  a  150-h.p.  motor.  Two  300-h.p. 
motors  drive  grinding  mills,  and  tliere  are  two  coal- 
grinders  each  equipped  with  a  150-h.p.  motor  driving 
through  reduction  gearing.  The  largest  motors  in  the 
works  are  those  of  100  h.p.,  driving  the  clinker-grind- 
ing tube  mills.  The  slurry  mixer  is  a  basin  66  ft.  in 
diameter  and  11  ft.  deep  fitted  with  a  motor-driven 
"  sun  and  planet  "  gear  for  keeping  the  mixture  in  con- 
stant motion  to  prevent  settling.  Mr.  Maxted  also 
traced  the  history  of  cement  making,  and  exhibited 
numerous  examples  of  tlie  raw  materials  and  finished 
cements.  The  Humber  works  was  illustrated  by  a  num- 
ber of  lantern  slides,  and  a  two-part  film  showing  the 
plant  at  work  was  also  "screened."  In  the  afternoon 
a  party  from  Section  G  was  shown  over  the  works. 

At  a  meeting  of  the  General  Committee  on  September 
8th.  the  election  of  Sir  Ernest  Rutherford  as  next  year's 
president  was  confirmed,  and  the  invitation  to  hold  the 
192-1  meeting  in  Toronto  was  accepted.  Professors 
J.  T.  Field  and  J.  C;  McFennan,  of  the  University  of 
Toronto,  outlined  the  arrangements  proposed  for  the 
meeting.  A  number  of  eminent  scientists  were 
appointed  to  the  Council,  including  Dr.  C.  S.  Myers. 

On  Saturday  morning  a  party  of  about  50  members 
from  Section  G  was  conveyed  by  charabanc  through  and 
around  the  Hull  docks,  the  arrangements  being  made  by 
the  Board  of  Directors  of  the  North-Easteru  Railway 
Company.  The  party  first  visited  the  largest  of  these, 
the  King  George  Dock,  which  has  a  water  area  of  53 
acres  and  quays  totalling  8,163  ft.  in  length.  The 
cargo-handling  arrangements  are  of  the  most  modern 
type,  and  for  the  most  part  electrically  driven.  An 
idea  of  the  value  of  this  load  to  the  Corporation  may  be 
obtained  from  the  fact  that  a  bulk  supply  of  2,000  kW 
is  taken  for  many  hours  during  the  day.  The  energy 
is  received  at  a  sub-station  at  a  pressure  of  6,600  V 
(50  cycles,  3-phase)  and  dealt  with  by  a  single  motor 
converter  with  an  output  pressure  of  440  V  d.c;  the 
three-wire  system  is  employed.  The  pumping  machinery 
consists  of  four  sets  of  three-throw  pumps  driven 
through  reduction  gearing  by  200-h.p.  shunt-wound 
motors.  Each  set  is  capable  of  pumping  250  gal.  per 
minute;  the  hydraulic  pressure  is  800  lb.  per  sq.  in. 
The  motors  are  automatically  started  and  stopped  by  the 
action  of  the  hydraulic  accumulators,  which  operate,  by 
means  of  relays,  tramway  type  controllers.  In  the 
graving  dock  are  two  centrifugal  pumps,  with  a  cajia- 
city  of  36.000  gal.  per  minute,  running  at  370  r.p.m. 
Each  of  these  is  driven  by  a  400-h.p.  shunt-wouml 
motor.  The  starters  for  these  motors  are  of  the  lever 
type  with  a  magnetically-operated  switch  in  the  main 
circuit.  There  are  also  two  drainage  jiumps  driven  by 
75  h.p.  motors.  The  goods-handling  equipment  is  very 
extensive.  There  are  53  electric  cranes  with  lifting 
capacities  ranging  from  3  to  25  tons  ;  two  coal  conveyors 
each  capable  of  dealing  with  800  tons  per  hour  :  two  coal 
hoists  of  500  tons  per  hour  capacity;  and  a  floating 
crane  able  to  handle  80  tons  per  hour.  In  this  dock  is 
open  Water  space  amo\inting  to  200  acres,  and  there 
are  six  ferro-concrete  warehouses  (222,750  sq.  ft.  floor 
area),  a  grain  silo  holding  40,000  tons,  and  a  wool  shed 
for  140,000  liales.  The  otiier  docks,  including  the  Alex- 
andra and  tlie  Victoria,  were  also  visited.  These  are 
not  so  extensive  as  the  King  George  Dock,  but  are  all 
well  equipped,  although  electricity  does  not  play  such  .vn 
important  part  in  their  working.  The  tour  occupied 
onlv  a  little  over  two  hQiirs.  but  in  this  short  time  a  good 
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aciiuaiiitauce  «u»  uiadc  witli  Hull's  principal  feature. 
-Mr.  Shaw,  of  the  North-Eastern  Railway  Co.,  acted  as 
guide. 

On  Sunday,  special  services  were  arranged  at  the 
churches  of  various  denoiuiuations.  At  Holy  Trinity 
Parish  Church  the  preachers  were  the  Archbishop  of 
York  and  Deau  Inge;  at  St.  Charles's  Roman  Catholic 
Church  the  Rev.  A.  L.  Cortie.  S.J.,  preached  on  ""  The 
Relation  of  Science  to  Religion."  Rev.  Sir  James 
.Marchant,  K.B.E.,  LL.D^.  was  the  preacher  at  the 
Central  Baptist  Church.  A  large  proportion  of  mem- 
bers made  excursions  to  places  of  interest  within  a  wide 
range. 

On  Monday,  tlie  morning  was  devoted  by  Section  A. 
to  the  study  of  physical  instruments  for  biological  pur- 
]>oses,  and  in  the  afternoon  an  exhibition  of  some  of 
these  took  place.  A  description  follows  of  apparatus 
exiiibited  by  Major  Tucker,  Prof.  Whiddington,  and 
the  Cambridge  and  Paul  Scientific  Instrument  Co. 
Section  I. — Physiology — participated  in  the  morning's 
discussion. 

The  presidential  address  to  Section  F. — Economics — 
was  delivered  on  Monday  morning  by  Prof.  F.  Y.  Edge- 
worth :  this  dealt  with  the  question  of  equal  pay  for  men 
and  women  for  equal  work,  and  a  short  abstract  will 
appear  in  our  next  issue. 


Physical    Apparatus    for    Biological    Purposes. 

.SVff/oii  A. — Mathematics  and  Physics. 
The  whole  of  Monday,  September  11th.  was  taken  up  by  the 
subject  indicated  in  the  heading.  In  the  morning  a  discussion 
was  Oldened  hy  Prof.  A.  V.  Hill,  F.R.S..  and  the  speakers  in- 
cluded Major  W.  S.  Tucker.  Mr.  F.  E.  Smith,  F.R.S.,  Mr. 
Sonicrvillc  Hastings.  Mr.  R.  S.  Whipple,  and  Lieut.-Col.  C.  B. 
Heald.  C.B.E..  M.D. 

In   the  afternoon   an   interesting   exhibition  of  some  of  the 
apparatus  mentioned   was  held.     Major  W.  S.   Tucker,  R.E., 
demonstrated  ear-testing  appliances  made  at  the  Signals  Ex- 
perimental Establishment. 
The  following  is  a  descriptifin  of  the  apparatus  :  — 

Ear-testing  Apparatus. 
.\  constant  source  of  sound    is    actuated    Ijy    an    oscillatory 
current  generated  in  an  acoustic    oscillator    whose    output    is 
measured  l^y  a  method  suggested  by  Mr.  F.  E.  Smith.      The 
oscillator  consists  of  a  thennionic  valve  connected  in  the  nsual 
way  for  producing  low-frequency  oscillations.    The  inductance 
coils  are  free  of  iron,  and  are  so  designed  as  to  give,  with  a 
•1  nif.  condenser,  a  pure  note  of  500  vibrations  per  second.    A 
Duddel!  thonno-galvanometer  is  pl.qced  in  the  oscillating  circuit 
and  measures  the  current.    Wires  attached  to  the  condenser 
plates  connected    through  a  resistance    of    80.000    ohms    lead 
away    a    certain    fraction    of    the    cmrent    for    the    purpose 
of  producing  the  sound  in  a  standard  Sullivan  receiver,  capable 
of  l>eing  clam|)ed  to  the  ear  under  examination.    The  receiving 
iu.stallation  consists  of  a  non-inductive  Wheatstone  bridge,  the 
arms  of  which  are  of  1,000  ohms  resistance,  and  one  of  these 
is  capable  of  adjustment  by  intervals  of  1  ohm.     When  balance 
conditions  are  secured  no  signal  can  be  obtained  in  the  tele- 
phone receiver  on  depression  of  a  key  in  series  with  it.      To 
secure  noLselessness  when  the  key  is  dejiressed  a  special  Morse 
key  is  employed,  vibrating  between  rubber  stops  and   tilting 
a  mercury  column  in  a  glass  tube  attached  to  the  key.    This 
mercury  coluinn  makes  contact  between   tno  platinum  wires 
passed  through  the  walls  of  the  tube,  which  is  quite  air  tight. 
The  patient,  being  imaware  of  the  nature  or  timing  of  the 
.signal,  can  indicate  by  motion  of  his  finger  the  moment  of 
hearing  or  losing  the  signal,  and  in  this  manner  the  limiting 
strength  of  audible  signal  can  be  discovered  and  its  value  ex- 
pressed in  terms  of  the  out-of-balance  resistance  in  the  adjust- 
able arm  of  the  liridge.    For  the  purpose  of  applying  a  rigid 
t«'st  in   which  only  one  ear  can   perceive  the  .signal  it  is  the 
common  practice  to  put  the  other  ear  out  of  action  by  subject- 
ing   it   to    a    contimious   disturbing   sound.      Such    sound    is 
Biipplied  by  the  vibration  of  the  diaphragm  of  a  second  Sulliv:in 
rexeiver  attached  to  the  same  head  set.    The  necessary  coii- 
«tant  oBcillatory  current  for  this  purpose  is  supplied  by  a  coil 
mounted    between    the    prongs   of   an    electrically-maintained 
tuning  fork  having  a  known  amplitude.    In  order  to  c/implctc 
the  test  a   diptributing  switch  is  employe'd,  so  that  this  same 
.-wund  cjin  be  thrown  into  the  receiver  employed  in  testing  tlic 
ear.    Thus  a   mnintaincd  low-frequency  sound   is  received  i)y 
the  car,  and  at  the  same  time  the  signal  is  imparted  by  the 
key.    The  facultv  of  hearing  a  sound  more  favourably  with  a 
disturbing  sound    than   without  it,   termed   "  paracusis,"    can 
thus   be   tested.    Tbc  employment  of  transformers  for  inti-o- 
ducing  this  disturbing  sound  into  the  receivers  inductively  is 
essential  to  this  apparatus.     Great  care  is  taken  in  the  wiring 
so  that  no  oscillatory  currents  from  the  acoustic  ftscillator  can 
enter  the  telephone  receiver  oxr  cpt  when  the  key  is  depre8.scd. 
The  scale  of  acutcness  is  aiiproximately  linear  for  variations  of 
i<he  variable  resistance  of  the   brid;?e    up   to  100   ohf^s;    for 


values  above  this  a  special  curve  has  been  prepared,  and  indi- 
cates that  the  range  of  .sounds  vajies  in  intensity  from  1  to 
1,000.  It  is  therefore  suitable  for  very  deaf  people,  as  well  as 
for  thixse  having  acute  hearing. 

-Another  apparatus  exhibited  by  Major  Tucker  procmes  the 
amplification  of  heart  sounds.  This  apparatus  employs  an 
electrolytic  microphone  coupled  up  with  a  fom--valve  Marconi 
amplifier  of  the  resistance-coupled  type.  The  microphone 
rests  against  the  chest  wall  in  the  appropriate  position,  and 
the  sound  is  beard  by  the  u.sual  telephones  on  the  amplifier. 

Mkasurement  of  Audition. 
Mr.  v.  E.  S.MITH,  P.B.S.,  demonstrated  and  described  appa- 
ratus for  the  measuring  of  acuteness  of  hearing  and  other 
purposes.  The  principle  of  the  method  is  as  follow  s  :  Tlic 
current  in  a  triode-valve  circuit  is  caused  to  oscillate  at  an 
audible  frequency,  the  value  of  the  alternating  current  being 
directly  measured  by  an  ammeter  in  the  main  oscillatory  cir- 
cuit. The  frequency  of  the  oscillation  is  varied  by  varying  tlie 
inductance,  or  capacity,  or  both,  and  the  intensity  of  the  oscil- 
latory current  is  varied  by  varying  the  filament  current. 
Included  in  the  plate  oscillatory  circuit  is  the  primary  coil  of 
a  mutual  inductance,  the  secondary  of  which  is  connected  with 
a  telephone  or  other  receiver.  By  varying  the  intensity  of  the 
main  oscillatory  current,  or  by  varying  the  mutual  inductance 
between  the  coils,  or  by  varying  both,  the  note  from  the 
receiver  can  be  rendered  inaudible.  If  the  amplitude  of  vibiii- 
tion  of,  or  the  total  energy  emitted  from  the  receiving 
mechanism  is  known  the  apparatus  can  be  used  for  absolute' 
measurements  of  acuity.  The  total  energy  can  be  mea.sured 
by  means  of  thermophones,  by  an  electrostatic  transmitter,  or 
by  piezo-electric  crystals. 


Fig.  I.^Method  of  Measuring  Audition. 

In  fig.  1,  V  is  the  triode  valve,  Lj,  and  lj,j  inductances  in  the 
plate  and  grid  circuits  respectively,  and  Cg  is  a  variable  con- 
denser. The  current  througu  the  filament  f  is  varied  by 
changing  the  resistance  R,  the  battery  h  being  of  4  or  6  volts. 
B  is  a  high  potential  battery  of  100  or  240  volts;  in  some  caset 
the  voltage  of  the  ordinary  lighting  circuit  may,  if  direct,  be 
employed,  a  is  a  theimal  ammeter,  or  a  d.c.  milliammetcr 
together  with  a  heater  and  thermo  junction.  To  prevent 
excessive  radiation,  the  coils  Lg  and  h^-,  are  shielded  by  enclos- 
ing them  in  a  double  box  of  thin  sheet  iron  and  copper.  The 
oscillator  may  have  any  desired  range  of  frequency.  The  con- 
.stancy  of  the  frequency  and^the  intensity  of  the  oscillatory 
current  are  very  good,  and  no  audible  note  is  produced  uutil 
a  telejjhone  is  in  some  way  coupled  to  the  circuits.  Between 
s  and  T,  a  silent  key  with  mercury  contacts  is  found  to  be  vei  y 
convenient. 

The  mutual  inductance  may  be  of  various  forms.  During 
the  war  an  air  core  transformer  wjth  a  secondary  coil  capable 
of  rotating  about  a  vertical  axis  was  used.  In  general,  how- 
ever, it  is  more  convenient  to  have  two  parallel  coils  p  and  s. 
r  is  in  series  with  i,b,  and  the  number  of  effective  turns  on  !■ 
can  be  varied  from  such  values  as  1  to  10  to  100  by  means  of 
a  switch  K|.  Such  changes  in  P  a're  practically  without  in- 
fluence on  the  oscillatory  circuit  c,,  .  i.g,  as  the  impedance  of 
Lg  is  very  great  compared  with  that  of  p.  The  secondary  s  i^ 
in  series  with  the  telephone  receiver  T,.  The  receiver  t,  may. 
if  desired,  l)e  placed  in  series  with  t,,  or  it  may  be  used  in  i 
separate  cii-cuit.  ,.     ^ 

Ttu-  frc(|uency  of  the  note  is  directly  given  on  a  dial  con 
nccted  to  the  condenser  Cg.  It  may  be  varied  over  a  vei\ 
wide  range.  The  note  from  the  valve  set  is  very  pure;  il 
necessary,  wave  filters  can  be  introduced.  The  coupling  between 
the  c-oils  p  and  s  may  be  made  such  that  when  the  number  nl 
effective  turns  on  1'  is  a  minimum  any  note  iiwy  'ne  niiiili 
inaudible  by  reducing  the  filament  current,  the  oscilliitioiis 
being  still  maintained.  When  the  note  becomes  just  inaudible 
the  value  of  the  oscillatory  current,  together  with  the  readiii^^ 
of  the  svviteb  K,,  and  the  efficiency  factor  of  the  telephone  is  -.i 
measure  of  the  acuity  of  hearing  for  the  particular  frequency. 
The  .sensitiveness  of  the  ear  varies  considerably  with  change 
of  freijucncy.  and  the  relation  between  the  two  varies  also  with 
the  !ig(^  of  the  individual. 

Tbc  audibility  of  sound  is  influenced  also  by  the  presence  of 
other  noises  and  by  the  state  of  the  ear  afi  regards  fatigue- 
\aivi\  liayleigh  fouiid  tbc  latter  to  be  especially  apparent  with 
notes  of  very  high  pitch.  In  the  apparatus  diagrammatieally 
shown  in  fig.  1,  a  key  (k._.)  can  be  operated  so  a.s  to  produce  dis- 
djsturbing  noises  in  T,  or  in  Tj.    If  T,  and  Tj  are  in  series  th 
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distuibinn  noisrs  arc  piodiuotl  in  hotli.  Tho  turn.i  of  wire  on 
,s.  which  are  connccteil  to  Kj.  are  not  in  senVs  with  those  coii- 
noct^'il  to  T,.  An  .irninKeitipnt  of  tliis  kind  should  enable 
i]iiiiiititative  iiieasurempnt.s  to  he  ni.-idp  of  the  effect  of  distiirh- 
ances  and  of  fatigue. 

If  the  mutual  inductance  between  the  coils  is  known,  the 
apparatus  enables  one  to  measure  the  energy  passing  into  the 
telephone,  but  not  the  acoii.stic  energy  transmitted  to  the  air. 
Since  the  efficiency  of  telephone  receivers,  as  transformers  of 
electrical  energy  into  acou.^tical  energy,  varies  with  the  energy 
and  the  frequency,  and  since  also  receivers  vary  greatly 
among  them.selves.  it  becomes  important  to  standardise  the 
complete  outfit,  the  telephone  or  other  receiver  being  of  par- 
ticular imi>ortance. 

Among  the  standard  sources  of  sound  which  may  be  em- 
ployed are:  Tlie  method  de.scribed  by  Bragg  {Enpineering, 
.Tune  13th.  1919),  a  pendulum  method  of  determining  very 
small  amplitudes  of  vibration  of  a  diaphragm  when  the  fre- 
nuency  is  known.  The  piezoelectric  crystal  method.  Tlie 
Rayleigh  disk  method — which  measures  the  mean  velocity  of 
the  air  particles  at  an  anti-nodal  point  in  a  resonator.  The 
thermophone  metliod.  in  W'hich  verv  fine  Wollaston  wires  or 
thiii  strips  of  metal  foil  are  heated  by  an  alternating  current, 
or  by  both  d.c.  and  a.c.  Tlie  temperature  of  the  wires  varies 
periodically,  and  a  temi>erature  falso  acoustical)  wave  is  set 
up  in  the  surrounding  medium.  For  a  particular  type  of  strip 
thermophone  the  acoustical  amplitude  of  the  air  particles  can 
be  calculated.  Finally,  there  is  the  electrostatic  transmitter, 
in  which  a  special  condenser  is  used  and  an  alternating  poten- 
tial applied  to  the  plates.  The  plates  are  set  in  vibration  and 
the  electrostatic  force  is  calculated. 

Apparatus  for  Various  Purposes. 

The   Cambridge   and  Paul  Scientific   Instrument  Co..  Ltd.. 

exhibited  a  large  collection  of  apparatus  for  various  purpo.ses. 

This   included   a    MacCregor-Morris  anemometer   similar  in 

design  to  that  described  by  us  in  connection  with  the  Cardiff 

(1920)  meeting  of  the  Association.* 

Another  exhibit  was  a  Salomonson  .string  galvanometer — 
a  simple  form  of  the  Kinthoven  galvanometer.  This  had  two 
copper  fibres  O.Ot  in.  in  diameter.  The  magnification  is  about 
40  at  a  working  distance  of  .SO  cm.  Tlie  galvanometer  can  he 
n.sed  in  conjunction  with  a  larger  Einthoven  galvanometer 
(fitted  with  a  silvered  glass  fibre),  the  optical  work  in  the 
small  instrument  forming  the  eye-piece  of  the  large  one.  An 
electro-cardiagram  and  a  pulse-tracing  can  thus  be  taken  simul- 
taneously on  the  same  plate. 

Two  outfit  types  of  hydiogeii  ion  apparatus  were  shown, 
one  for  accurate  research  wdik.  and  the  other  for  ordinary 
electrometric  titrations.  In  the  former  outfit  the  e.m.f.  is 
measured  by  a  specially-designed  potentiometer,  in  which  the 
slide  wire,  contacts,  and  resistances  are  totally  enclosed,  thus 
being  protected  from  corrosion  and  other  detei-inrating  effects. 
This  instrument  reads  directly  to  0.'2  millivolt.  It  is  connected 
to  a  moving-coil  galvanometer,  the  movement  of  the  coil  being 
observed  by  a  lamp  and  scale.  The  potentiometer  circuit  is 
standardised  by  a  Weston  normal  cell.  The  electrodes  are  of 
the  Clark  pattern,  anil  comprise  two  hydrogen  electrodes  a 
connecting  vessel  and  calomel  electrode  suitably  mounted  with 
rocker  and  motor.  For  blood  work  a  special  set  of  electrodes 
is  supplied. 

For  electrometric  titration  work  a  direct-reading  potentin- 
iiieter  is  .supplied,  the  instrument  consisting  of  a  moving-coil 
galvanometer  of  the  pi\()ted  type,  adjustable  rheostat,  battery 
and  electrode-reversing  switch.  The  e.m.f.  of  the  electrodes  is 
read  directly  on  the  scale  of  the  instrument,  which  is  calibrated 
in  millivolts,  the  standard  ranges  being  0-GOO  and  0-1 ,200 
milliyolts. 


X=ray  Electrons. 

By  Prof.  R.  WniDniNGTON,  D.Sc— Sccfion  .1. 
It  has  been  known  for  many  years  that  an  approximate 
relationship  exists  between  the  energy  carried  by  the  moving 
electrons  within  an  X-ray  tube  and  the  energy  possessed  by 
electrons  liberated  from  surfa;ces  illuminated  by  such  a  tube. 
The  author  «as  able  to  show  some  ten  years  ago  that  it  the 
heterogeneity  of  such  flights  of  electrons  be  disregarded,  and 
only  the  speediest  be  considered,  then  very  simple  approximate 
relationships  emerge.  It  may.  perhaps,  be  sufficient  to  recall 
that  the  approximate  relationship  indicated  that  an  element 
of  atomic  weight  ir  eniittmg  both  K  and  1/  radiations  caused 
electrons  of  speed  up  to  wXU)'cm/sec  and  J  (w-50)10*  cm/sec 
to  be  emitted  from  material  surfaces  on  which  the«e  radia- 
tions were  incident. 

The  exp<^rimental  method  was  not  at  the  time  capable  of 
detinitely  proving  the  existence  of  groups  of  electrons  of  less 
speed,  although  very  recently  Simon  has  succeeded  in  improv- 
ing the  methods  sufficiently  to  do  so.  The  method  depending, 
as  it  does,  on  the  absorption  of  the  electrons  in  a  gas  and  the 
measurement  of  ionisation  is  frankly  an  inaccurate  one.  aiul 
:i  fresh  series  of  experiments,  u.sing  a  different  method,  with 
the  object  of  obtaining  more  accurate  results,  were  com- 
menced in  1920. 

It  transpired  that  M.  de  Broglie,  at  about  the  same  time  m 
I'rance,  had  the  same  object  in  view,  and  the  author's  results 
are  in  general  agreement. 

The  experimental  method,  in  short,  consisted  in  illuminat- 
*Elec.  Rev.,  September  10th,  1920,  p.  345. 


mg,  with  X-rays  of  definite  wave  length,  a  narrow  strip  of 
the  element  under  consideration  and  observing  the  magnetic 
s|iectrum  in   varuo  of  the   X-ray  electrons  emitted. 

I  he  main  exiierimental  difficulty  was  to  get  sufficiently 
powerful  X-ray  illumination.  De  Broglie  used  a  Cwjlid^'e 
tube,  hut  the  author  was  able  to  get  an  even  great<>r  intensity 
by  other  means  which  need  not  be  described  in  this  abstract. 
The  results  of  a  large  number  of  experiments  showed  that 
generally  the  magnetically-dispersed  X-ray  electrons  yielded  a 
Ime  spectrum  of  comparatively  simple  appearance.  Each  line 
corresponded  to  a  group  of  X-ray  electrons  of  definite  speed 
It  IS  probably  the  fast<>st  of  these  groups  which  were  investi- 
gated by  the  approximate  method  first  mentioned. 

As  was  to  be  expected,  the  position  of  the  lines  is  definable 
in  terms  of  the  frequency  of  the  incident  X-ravs  and  the 
atomic  number  of  the  illuminated  atom.  It  is  an  atomic 
phenomenon,  and  from  the  position  of  an  X-rav  electron 
s|)ectral  line  it  is  possible  to  deduce  the  atomic  level  or  ring 
within  the  atom  from  which  the  electrons  were  originally 
ejected. 

Thus  if  the  energy  carried  in  the  original  X-rav  be  W  and 
that  required  to  lift  an  electron  from  the  K  level  be  W'k  there 
IS  a  balance  of  energy  {\\~W^)  if  W  is  greater  than  W^.  with 
which  the  electron  emerges  from  the  parent  atom.  In  the 
ca.se  of  an  X-ray  electron  from  the  L  level  the  energy  will  be 
greater  giving  rise  to  another  s|K>ctral  line  of  energy  (W- W^). 
and  so  on  for  the  other  outer  levels. 

Each  of  these  levelg.  therefore,  contributes  X-rav  electrons 
of  definite  energy  producing  a  line  in  the  appropriate  part 
of  the  photographic  plate   recording  the  spectrum. 

Xuclear  electrons,  .such  as  have  recently  been  investigated 
by  Elhs.  are  not  affected  in  these  experiments  since  the  X-ray 
energy  available  is  not  sufficient  to  disturb  them. 

Tlie  incident  energy  W  is  defined  by  the  quantum  relation 
\\  =liv  where  v  is  the  frequency  of  the  incident  X-ravs,  so 
that  W  is  known. 

Also  W„.  \V,,.  &c..  are  known  working  back  from  the  quan- 
tum relation  WK=hvK.  where  vk.  vl- A-c,  refer  to  the  funda- 
mental X-ray  frequencies  of  the  element  emitting  the  X-rav 
electrons. 

Thus  it  is  possible  to  calculate  and  compare  with  experi- 
ment the  position  of  the  lines. 

T.antern  slides  showins  the  arrancreinent  nf  apparatus  and 
results  obtained  were  exhibited  hy  the  author. 


The  Application  of  Oscillafinj;  Valve  Circuits  to  the 
.Measurement  of  Dielectric  Constants  and  Magnetic 
Susceptibilities. 

By  .J.  E.  r.  Waostai'i-,  M.A..  B.Sc— .SVcfio/;  .1. 
The  ap[>lic£l)ility  of  the  simple  formula  for  the  frequency 
(N=l/2n-v'l.(')  has  been  fully  investigated  for  low-frequencv 
o.scillations  by  the  use  nf  .standard  tuning  forks,  and  for 
high-frequency  oscillations  by  means  of  a  standard  wave- 
meter.  It  has  been  shown  that  if  f  is  the  capacity  of  the 
circuit  introduced  hy  the  condenser.  n=c  decrea.ses  as  the  fre- 
quency inerea.?es.  but  by  the  suitable  choice  of  a  quantity  c, 
.\"(C-l-c)  can  be  shown  to  be  accurately  constant  over  a  wide 
range  of  frequencies.  The  introduction  of  c  indicates  that  the 
capacity  in  the  formula  lor  the  frequency  must  include  not 
only  the  capacity  introduced  by  the  conden.ser.  but  the 
capacity  of  all  the  various  parts  of  the  circuit,  together  with 
any  change  in  the  value  of  the  capacity  due  to  the  u.se  of 
high-frequency  fields.  This  is  further  tesit.'d  by  using  the  cali- 
brated circuits  to  measure  accurately  the  S.f.C.  of  air  by  a 
beat  method. 

Results  are  obtained  w^hich  are  in  excellent  agreement  with 
those  obtained  by  previous  investigators. 

The  valve  circuits  have  also  been  u.sed  for  the  mea.su lenient 
of  low-order  susceptibilities  for  steady  fields. 

For  this  experiment  the  upper  pla'te  of  a  parallel  plate  air 
conden.ser  i«  clamped  to  a  vertical  upright,  fixed  rigidlv  to  a 
.steel  base.  The  lower  plate  is  fa.stened  to  a  long  brass  rod  and 
is  suspended  between  two  rigid  vertical  uprights  by  means  of 
a  thin  st<?el  wire  under  tension.  The  lower  plate  is  thus  free 
to  move  in  a  vertical  plane,  and  the  motion  is  controlled  hy 
the  torsion  of  the  ;viie.  The  specimen  to  he  examined  is 
suspended  from  the  end  of  the  rod.  so  as  to  lie  between  the 
poles  of  a  powerful  electroma^'net.  Before  commencing  the 
experiment,  by  means  of  sliding  weight.s  fixed  to  the  rod, 
the  lower  plate  is  adju.steil  so  as  to  lie  horizontal  when  free, 
and  the  upper  plato  is  fixed  above  it.  The  apparatus  is  essen- 
tially a  delicate  torsion  balance,  capable  of  measuring  very 
small  changes  (0.01  dyne)  of  the  tension  applied  to  the  end  of 
the  rod. 

It_  can  be  .shown  that  if  a  uniform  cylinder  of  mat<"rial  of 
section  A.  whose  coefficient  of  su.sceptibilitv  is  K.  is  .suspended 
in  1  horizontal  magnetic  field  of  varying  intensity,  there  is  a 
pull  r  downwards  on  the  specimen  given  by  r  =  K.\  (h."  -  H,')/2 
where  H„  and  ii,  are  the  values  of  the  magnetic  field  at  the 
two  ends  of  the  s|vcimen.  Tims,  hy  switching  on  the  cur- 
rent through  the  electromagnet,  the  pull  applied  to  the  end  of 
the  rod  is  altered  by  this  amount.  This  produces  a  ^maIl 
change  in  the  distance  between  the  two  plates,  and  a  corre- 
sponding sinall  ch.inge  in  the  frequency  of  oscillation  of  the 
circuit  (it  which  the  condenser  forms  a  part.  In  this  wav.  bv 
measuring  the  change  of  frequency,  k  can  he  calculattHl.  This 
has  bet^n  done  in  the  case  of  bi.smuth  and  nickel  carbonyl,  and 
reliable  results  have  been  obtained. 
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The   Application  of   the   Ultramicrometer  to   the    iMeasure- 
ment  of  Certain  Physical  Quantities. 

By  Prof.   R.   Whiddingtox.   D-9^.— Section  A. 

The  ultraniicromefer  was  devised  by  the  author  in  1919,  when 
it  was  ^own  to  be  capable  of  measuring  very  minute  clianyrs 
of  length  or  distance.  It  was  possible  to  measure  down  to 
10-''    cm.,  a  length  comparable  with  atomic  diameters. 

Briefly,  the  apparatus  con>ists  ot  two  oscillating  circuits, 
each  maintained  by  a  thermionic  valve.  The  frequency  of 
the  fiTit  circuit  is  affected  l)y  the  change  in  capacity  pro- 
duced by  the  motion  of  one  condenser  plate  towanis  another; 
this  frequency  change  i.s  made  apparent  by  audible  beats  .set 
up  in  conjunction  witli  the  second  when  suitably  adjusted. 

I. — The  lUtTainicrometer  used  an  a  Thermotxcter. 
By  tixiug  one  condenser  plate  to  a  metal  rod  exposed  to  tem- 
perature changes  Mr.  Sucksmith  (Phil.  May..  1921),  working 
at  Leeds,  showed  that  it  was  easy  to  obtain  indications  from 
the  instrument  when  the  temperature  changed  bv  so  little  as 
10-«   deg.  C. 

II. — The    i'Kniniicro-mefcr   used  as  a    Prenfiiirc    Gaiiye. 

Mr.  Hare  has  succeeded  in  producing  a  very  sensitive 
manometer  bj-  connecting  one  plate,  of  the  ultramicrometer 
condenser  to  a  flexible  metal  diaphragm,  so  that  small  changes 
of  pressure  produced  corresponding  changes  of  frequency. 

He  was  able   to    measure    a    change    of   pressure    of   about 


7x10-  mm.  of  mercury  at  atmospheric  pressure,  a  resiilfc 
which,  at  the  pressure  he  used,  proves  the  instrument  to  be 
more  sensitive  than  its  predecessors. 

HI. — The  Ultramicrometer  Principle  Applied  to  the  Co)iKtnit- 
tion  of  a  Sensitive  Microbalance . 

This  has  proved  to  be  a  problem  not  quite  so  formidabli-  a- 
originally  thought. 

Mr.  Long,  working  in  Leeds  University  Physics  Ijaboratory, 
has  already  succeeded  with  very  rough  apparatus  in  detecting 
a  mass  «i'.sniall  as  4xl()-9  to  'SxlQ-?.  This  is  of  the  same 
order  of  .stMisitiveness  as  has  been  obtained  by  ordinary 
mechanical  means  by  Steele  and  Grant,  Ramsey  and  (Jray, 
and  Petterson  and  Stromberg. 

The  balance  itself  was  of  the  Stromberg  type  in  quartz. 
M  each  end  was  carried  a  light  aluminium  disk,  forming  one 
plate  of  a  conden.ser.  When  the  balance  turned  one  con- 
denser increased  in  cajiacity  while  the  other  decreased. 

They  were  both  connected  to  valve  maintained'  oscillation 
circuits  adjusted  to  beat  audibly  in  a  telephone.  Thus  a  small 
tilt  of  the  balance  manifested  itself  as' a 'ehauge  in  musical 
frequency,  which  was  determined  by  comparJBon  with  a 
standard. 

The  remarkable  thing  about  the  ex'fjeriment  .so  far  is  that 
the  high  sensitiveness  obtained  'O'as  with'  a  load  of  about 
1  granmie  on  a  balance  weighing  3  grammes  hung  from 
phosphor  bronze  strips  of  the  ordinary  sort  u.sed  for  galvano- 
meters. It  is  expected  that  a  far  greilter  sensitivenesf,  will  be 
obtained  with  a  new  apparatus  now  in  cour.«e  of  construction. 


MUNICIPAL     TRAMWAYS    ASSOCIATION     (INC.)-I. 


ANNUAL     CONFERENCE. 


On  Wednesday  last  the  annual  Conference  of  the  Munici- 
pal Tramways  Association  was  opened  at  Ne'ncastle-on- 
Tyne.  Over  250  delegates  attended  from  all  parts  of  the 
kingdom.  The  Lord  Mayor  (Aid.  R.  H.  Millican,  J. P.) 
and  the  Sheriff  (Councillor  James  Luun)  gave  a  civic 
welcome  to  the  Asj^ociatioia  in  the  Lecture  Hall  of  the 
Literary  and  Philosophical  Society,  after  which  Aid. 
Richard  Majnie,  J. P.,  chairman  of  the  Newcastle-on- 
Tyne  Transport  and  Electricity  Committee,  read  his 
presidential  address.  Thanks  having  been  accorded  to 
the  President,  Mr.  Ernest  Hatton,  general  manager  and 
engineer  of  the  Newcastle  tramways,  read  a  paper 
entitled,  "An  Argument  for  the  Penny  Fare,  Deiuon- 
trated  by  Actual  Experience,''  which  was  followed  by  a 
discussion.  After  lunch  a  paper  by  Mr.  P.  M.  Heath, 
town  clerk,  Manchester,  and  an  honorary  solicitor  of  the 
Association,  on  "  The  Legal  Aspect  of  the  Question  of 
Electrolysis,"  was  read  and  discussed. 

On  Thursday  the  proceedings  were  to  be  opened  with 
a  paper  on  "Tramway  Rolling  Stock,"  by  Mr.  E.  S. 
Rayner,  general  manager  of  the  Hull  city  tramways, 
followed  by  a  discussion  on  "  Highways  Costs  Borne  by 
Tramways,"  opened  by  Mr.  H.  Ma.ttinson,  general 
manager  of  the  Manchester  city  tramways;  and  in  the 
afternoon  the  subject  for  discussion  was  "The  Regula- 
tion of  Traffic  at  Tramway  .Stopping-places  "  ;  the 
London  County  Council  had  requested  the  Association 
to  consider  the  question  of  promoting  legislation  to  deal 
with  this  matter.  In  the  evening  the  luenibers  of  the 
.Association  were  to  be  the  guests  of  the  Newcastle-on- 
Tvne  Transport  and  Ele<'tricity  Conimittee  at  dinner, 
and  a  presentation  was  to  be  made  to  .Mr.  J.  .M. 
-McElroy. 

The  annual  general  meeting  is  to  lie  held  this  njorning, 
and  in  tiie  afternoon  there  will  be  an  excursion  by  motor 
omnibuses  to  Chollerford  to  visit  the  Roman  camp  of 
Cilurntiiii  aii<l  the  museum  at  "  The  Cliesters,"  followed 
by  a  triji  to  Hexliam  Abbey,  with  hijrh  tea  at  Hexham 
before  returning  to  Newcastle. 

An   abstract  of  Mr.   Rayner's  paper   follows. 


Tramway  Rolling  Stock. 

By  E.  S.  Rayner,  M.I.E.E., 
General  Manager  and  Engineer,  Hull  City  Tram'ways. 
(Abntraci.) 
Tramcar  TrucUx. — In  the  endi'avour  to  emulate  railway  roll- 
ing  stock    practice  the    tramcar   designer    has    neglected   the 
essential    difference    between   the  resilient    sleeper    track    of 
the  railways  anfl  the  super-solid  track  ©f  the  tramways.    Every 


conceivable  device  is  used  to  make  the  tram-track  absolutely 
rigid.  I  am  not  finding  fault  with  this  'ideal— the  circum- 
stances demand  it.  But  the  mi.stake  from  which--tramways 
are  suffering  is  that  we  have  attempted  to  build  our  rolhng 
stock  on  the  .same  principles;  rigidity  has  been  our  fetish. 
In  my  opinion,  nearly  all  our  troubles  are  traceable  directly 
or  indirectly  ts  this  rigidity  together  with  the  excessive  un- 
sprung weight  on  our  axles  and  the  very  inadequate  spring- 
ing of  the  remainder  of  the  tramcar. 

It  is  obviously  impossible  to  have  a  resilient  tramway 
track;  we  must,  therefore,  provide  the  necessary  resilienC'y 
in  the  design  of  our  rolling  stock.  We  must  have  bghtei' 
curs,  and  that  means  hghter  equipment. 

Mr.  Munro,  in  his  paper  on  "  Railless  Electric  Traction.' 
gives  the  comparative  weight  of  double-deck  vehicles  per 
seat  as  follows: — Petrol  bus  '256.4  lb.  per  seat,  railless  297  lb. 
per  seat,  tramcar  440  lb.  per  seat,  showing  that  tramcars  are 
very  nearly  50  per  cent,  heavier  than  railless.  These  figures 
represent  a  total  weight  of  about  7^  tons  in  the  case  of  the 
railless  vehicle  and  anything  from  11  to  lo  tons  in  the  case 
of  the  tramcar.     This  weight  should  easily  be  below  9  tons. 

Mr.  Spencer,  in  his  paper,  complained  that  there  had  been 
no  material  change  in  tramcars,  and  I  agree  with  hirn.  The 
motors  are  better  and  heavier:  the  equipment  is  better  and 
heavier;  the  bodies  are  better  and  heijvier.  In  fact,  if  a 
tram  could  talk  it  would  Coue  : — "  Every  day  and  in  ever.. 
way  I  feel  heavier  and  heavier."  But  the  bad  initial  faults 
still  remain — unsprung  weight,  bad  brakes,  overhung  bodies 
and  the  rest.  It  is  something  of  an  achievement  to  carry 
a  28-ft.  or  30-ft.  body  on  a  6-ft.  wheel  base,  as  satisfactorily 
as  we  do.  but  it  is  wrong.  There  is  "no  reason  why  tramcar 
construction  should  not  follow  the  lines  of  motor  vehicles. 
Their  conditions  of  service  are  infinitely  worse  than  ours  : 
bad  roads  as  compared  to  a  smooth  rail ;  the  addition  ot  a: 
self-contained  pow-er  unit;  and  last,  but  not  least,  a  steering 
device.  The  outstanding  feature  is  the  small  amount  of  un- 
sprung weight  in  their  chassis  as  compared  to  a  tramcar 
truck.  This,  of  course,  is  due  to  the  tyiie  of  drive  aidopted 
by  them — the  propeller  .shaft  with  its  bevel  or  worm  gearing. 

There  is  no  insurmountable  ilifficulty  in  adapting  this  type 
of  drive  for  tramway  work.  The  advantages  are  obvious,  and 
far  outweigh  the  disadvantages.  The  evil  of  unsprung  motors 
disappears. 

If  a  worm  drive  is  used  the  gear  ratio  can  be  increased, 
the  speed  of  the  motors  increa.sed.  and  the  weight  iXMiuced. 
.\  smooth  start  is  obtained  with  a  <-omparatively  low  sturting 
current.  The  size  of  the  gear  is  much  reduced,  the  road 
clearance  can  be  increased  to  safe  dimensions,  and  smaller 
wheels  can  be  used. 

K\\  this  has  been  done,  and  w'ell  done,  ,by  the  niotor 
vehicle,  and  the  latest  production  of  the  railless  vehicle  is  a 
most  efficient  machine. 

Another  bad  feature  of  tramway  work  is  undoubtedly  the 
.solid  axle  without  the  interposition  of  a  differential.  In 
taking  a  right-angli'  turn  with  a  40-ft.  radius  curve,  the  dis- 
tance to  be  travelled  by  the  wlieel  nn  the  outside  of  the 
curve  is  7.46  ft.  more  than  the  wheel  on  the  inside  of  the 
curve  travels,  and  a  large  amount  of  slip  has  to  take  place 
between  tlje  wheels  iind  the   rails  wifli  corresponding  wear 
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;i]j(l  tear.  NiMily  tlir  wlmle  of  this  could  be  eliminated  Ijv 
lli€  use  of  a  .siilit  u.sK'.  Tliis  can  be  ubtaiiicrl  by  tlio  u.sc 
III'  it  (liQ'civiilial,  or  by  aduiJtiiig  a  variation  ol  tbe  tyi)e  <>( 
axle  which  is  used  on  the  railless  vehicle  with  its  doul>lc 
worm  drive  and  a  motor  I'or  each  half  of  the  axle. 

We  have  not  taken  tlie  advantage  which  ought  to  bfave 
been  taken  of  roller  and  ball  bearings,  due  largely  to  the 
fact  that  in  nearly  every  case  it  would  mean  conversion  anil 
adaptation  (the  conversion  of  the  manager  perhajis  bemg 
the  most  dillicult  part  of  the  work.)  The  saving  in  friction 
amounts  to  about  '20  per  cent.,  but  the  principal  saving  will 
be  in  the  decreased  starting  effort  and  the  decrease  in  the 
cost  of  lubrication,  attention,  ins£X!ctiou  and  renewal;  if  all 
the  tramway  rolling  .stuck  were  fitted  with  properly  de- 
.signed  roller  or  ball  bearings  throughout,  the  greasing  staff 
could  be  reduced  by  50  per  cent.,  and  the  repair  bill  cut 
down  by  a  similar  amount.  We  should  have  no  dropi)ed 
armatures,  smoking  axle  boxes,  or  worn  axles,  and  if  you 
set  the  cost  of  the  ball  or  roller  bearings  against  all  thl-se 
items  you  will  hnd  that  they  are  well  in  credit.  We  have 
had  bail  bearings  on  .some  of  our  motors  for  years  and  they 
have  required  practically  no  attention  and  show  very  little 
wear. 

Tramcar  brakes  badly  need  re-designing — particularly  tlie 
hand  brake,  with  its  heavy  lever  bars  and  massive  brake 
shoes.  The  weight  of  the  brake  gear  on  an  ordinary  truck 
is  about  600  lb.,  whereas  the  brake  gear  on  a  motor  vehicle 
weighs  about  1  cwt. 

I  see  no  serious  difficulty  in  applying  the  ordinary  internal 
expanding  brake  of  a  motor-car  to  tramcar  practice ;  we 
can  obtain  equal  braking  power  with  a  fraction  of  the 
force  required  under  the  existing  design.  In  fact,  there  is 
no  real  reason  why  a  foot  brake  should  not  be  used.  The 
weight  of  a  truck  designed  on  these  lines  could  be  decrea!?ed 
at  least  2.5  [ler  cent.,  and  it  would  allow  the  body  to  be  kept 
very  much  lower  than  it  is  with  the  present  design. 

A  set  of  w^heels  and  axles  with  -IJ-in.  axles  on  a  single- 
truck  cai-  weighs  2,158  lb.  Many  years  ago  in  America  rail- 
way disk  wheels  were  used  w'ith  great  success.  The  value 
of  a  di.sk  wheel  in  the  case  of  tramcar  trucks  would  be 
the  comparatively  simple  problem  of  fixing  a  brake  drum 
to  the  inside  of  it.  Whilst  -  reducing  the  weight  of  the 
truck  and  body  one  is  able  to  reduce  the  size  and  weight 
of  the  wht>els  and  axles. 

Effert  of  Rolling  Stock  on  the  Trocfc.— Not  only  is  corru- 
gation produced  by  our  badly  designed  trucks,  but  the  heavy 
w'ear  and  tear  of  rails  and  foundations  is  due  to  the  same 
cause.  I  have  recently  taken  out  the  car-miles  per  mile  oi 
rail  for  the  whole  of  Hull  system  since  it  was  installed,  and 
obtained  some  interesting  results.  On  sections  that  it  has 
lieen  necessary  to  re-lay  the  mileage  varied  from  6,221.200 
car-miles  in  the  centre  of  the  City,  to  3,007,000  car-iuiles  a 
inile  or  more  from  the  centre.  In  both  cases  the  wear  and 
condition  of  the  rails  was  approximately  the  same;  roughly 
s|>eaking,  the  figures  showed  that  the  wear  was  proportional  ■ 
to  the  average  speed.  The  reason  for  renewal  was  not  alto-  - 
gether  the  wear,  but  the  fact  that  we  have  been  troubled 
for  some  time  past  with  rail  fractures;  the  metal  is  badly 
crystalline.  Taking  the  highest  figure  given,  this  means  a 
life  of  approxiniatelv  80,000.000  ton-miles,  and  the  lowest 
figure  40.000,000  ton-miles. 

An  80-lb.  rail  on  the  G.N.  main  line  on  a  rising  grade 
of  1  in  200  gave  from  100,000,000  to  120,000,000  ton-miles 
with  a  life  of  18  years,  ^^^len  you  consider  the  weight  and 
speed  of  railway  trains  with  engines  of  130  tons  and  over, 
and  speeds  up  to  70  m.p.h.,  and  compare  tramcars  of  12  or 
14  tons  and  speeds  up  to  20  miles  per  hour,  it  is  obvious 
that  there  is  something  radically  wrong.  It  is  undoubtedly 
due  to  their  resilient  track  that  railways  are  able  to  do  so 
much  better.  We  cannot  have  a  resilient  track,  we  must 
therefore  have  resilient  rolling  stock. 

Other  troubles  are  due  to  the  same  cause":  absorption  of 
vibration.  With  properly  sprung  rolling  stock,  this  vibration 
can  be  very  considerably  reduced,  if  not  eliminated,  and  the 
.saving  in  the  cost  of  track  maintenance  will  go  a  long  way 
to  pay  the  bill. 

I  had  hoped  to  give  some  details  of  the  proposed  new 
tramcar  on  which  we  are  working,  but  matters  are  not 
far  enough  advanced  to  give  more  than  a  general  outline. 
It  has  a  split  back  axle  with  a  double  worm  drive,  and  two 
hich-speed  motors  suspended  clear  of  the  axle.  The  wheels 
other  than  the  drivers  will  be  free.  Drum  brakes  will  be 
fitted,  and  ball  and  roller  bearings  throughout.  The  body 
will  be  kept  low,  and  platform  cantilevers  will  be  omitted. 
■\  continuous  frame  will  carry  the  body.  The  springing  will 
bp  as  easy  as  nossible  and  the  weight  will  be  cut  down  to 
the  lowest  possible  figure  compatible  with  safetv  and  stability. 
The-^e  are  the  ideals;  it  remains  to  be  seen  how  nearly  we 
nttain  them. 


NEW     ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 

Headers  are  invited  to  xubmit  particulam  »f  newor  improved  dericen 
and  apparatus,  which  unll  he  published  if  considered  of  sufficieTU 

intere.it. 


G.H.C.  Wall  Plugs. 

A  new  line  of  wall  plugs  and  sockets,  of  .5.  15,  and  'M 
amperes'  capacity,  which  the  CJn.VKiaL  El.KCTRic  Co.,  Ltd., 
Magnet  House,  I\ing.sway,  W.C.  2,  has  just  developed  comply 
in  every  respect  with  British  Engineering  Standard  Associa- 
tion Specification  No.  73.(1919). 

The  socket  bases  in  these  plugs  are  of  best  English  vitreous 
porcelain,   the   hardwood   covers   being    secured   l>y    a  fixing 


Pig.  1.— G.E.C.  W.-vi-r.  Plig  and  Socket. 

screw,  thus  dispensing  with  a  thread  on  the  base.  The  plugs 
are  of  well-seasoned  lignum  vita?,  and  have  correctly  dimen- 
sioned hand  shields  and  handles.  The  metal  parts  through- 
out the  series  are  made  .strictly  to  limit  gauge,  so  that  perfect 
contact  is  assured. 
A  typical  plug  and  socket  is  illustrated  in  fig.  1. 

A  New  "  Arora  "  Fire. 

The  accompanying  illustration  (fig.  2)  depicts  a  new  design 
of  electric  fire  recently  produced  by  Thk  Akoiu  Co..  Lough- 
borough, Leicestershii'e.  This  fire  is  made  of  cast  iron  and 
has  a  sheet  iron  back  with  four  750- W'  standard  "  Arora  ' 
firebars.  Each  bar  is  supported  liy  two  screws  'which  also 
form  the  electrical  connection  to  bus-bars  of  rigid  construc- 
tion, insulated  from  the  frame.  The  bars  can  be  changed 
without  disturbing  any  wiring. 

A  tw-o'circuit  rotary  switch  in  the  first  position  puts  all 
four  bars  on  circuit,  in  the  second  pu>ition  puts  the  two  top 


A  Suction=Cleaner  Film. — .\mont;  tin-  recent  films  made 
bv  Messrs.  Pathe  Pi-^res  is  one  "  featuring  "  a  "  Handyvac  " 
electric  .suction  cleaner  (The  Hotpoint  Electric  Appliance  Co., 
Ltd.)  in  the  rule  of  horse-grooming  machine— a  novel  applica- 
tion which  certainly  has  great  possibilities. 


Eio.  2.— A  New  "  Arora  "  Fire. 


bars  on  circuit,  and  in  the  third  position  the  two  bottom 
bars.    The  fourth  position  of  the  switch  cuts  them  all  o£f. 

If  one  of  the  top  pair  of  bars  is  coupled  to  the  "  live  " 
terminals  direct  then  the  four  switch  positions  will  put 
on  circuit,  4  bars,  3  bars.  2  bars,  and  1  bar. 

The  fire  is  supplied  complete  with  wire  handle  and  two 
yards  of  heavy  flexible  cable. 

The  standard  loading  is  3  kW ;  the  dimensions  are  :  height, 
24  in.;  width.  24  in.;  and  base  7  in.  The  weight  is  27  lb. 
The  fire  is  produced  in  a  variety  of  finishes. 

The  "  Esia  "  Overhead  Line  Fuse  Connector. 

Now  that  electricity  is  finding  its  way  into  the  outlying 
districts,  .small  towns,  and  villages,  liy  means  of  overhead 
conductors  and  distributors,  every  device  wdiicli  increases  the 
reliability  of  the  supply  and  reduces  the  cost  of  moans  of 
distribution  is  to  bo  welcomed.  Such  a  device  is  the  over- 
head line  fuse  connector,  invented  by  Mr.   Havpn  Harrisox 
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and  manufartured  by  the  Electric  Stup.et  Lic.htixg  Appaha- 
Tis  Co.,  of  Canf^eihury. 

This  simple  jiiei-c  of  apparatus  not  only  clieapons  the  cost  of 
connei-ting  serviie  wires,  hut  also  does  aw;iy  with  the  exiJense 
of  supplying  and  fixint;  service  fus(>s  in  consumers'  houses;  in 
a<ldition.  it  increases  the  reliability  of  the  distriljutiou  by 
preventing  sectional  fuses  isolating  districts  due  to  a  fault  in 
a  service.  It  is  al.so  used  as  a  section  fus<'  connector,  thus 
doing  away  with  the  expensive  and  unsightly  section  fuse 
boxes,  now  niount*'d  on  the  poles,  or  Ijuildings,  supiwrting 
the  overhead  mains. 

The  apparatus  consists  of  a  simple  connector  .1  (see  fig.  3). 
which  is  damped  on  to  the  overhead  <oiuluctor  c  by  means  of 
a  single  nut  or  s<'rew  b,  which  is  locked  by  soft  copper  strip  E. 
•Vn  insulating  sleeve  s  contains  another  connector  o  and  screws 
on  to  connector  A.  This  sleeve  contains  a  special  fu.*e  I', 
which  is  held  in  contact  with  the  connectors  by  the  spring 
washer  D.  To  remove  or  replace  the  fuse,  it  is  only  necessaiy 
to  unscrew  the  sleeve  and  extract  the  fuse,  which  slides 
out  easily.  It  will  be  noted  that  this  operation  can  he 
carried  out  without  any  live  part  being  touched  as  it  is 
only  necessary  to  handle  the  insulating  .sleeve,  which  is 
provided  with  a  projection  to  prevent  the  hand  coming  in 
contai-t  with  the  live  wire,  and  the  fuse  cannot  be  fiiuched 
while  it   is  in  cnntnct   with   anv  <(iniiu(t(ir. 


-My  experience  shows  me  that  certain  contractors  have- 
trained  their  l)oys  in  such  a  manner-  that  at  the  age  of  17  or  l.S 
years  they  are  quite  capable  of  doing  a  decent  average  joli 
against  any  man  drawing  the  full  local  rate  of  wages. 

H\  using  this  class  of  labour  under  supervision  llie.se  (irms 
get  the  work  every  time  when  price  counts,  as  on  "  plam 
ix'ndant  "  jobs  the  labour  cost  amounts  to  practicallv  hall 
the  total  when  men  on  the  full  local  rate  are  eniploved. 

I  quite  agree  that  architects  as  a  general  rule  send  out  a 
specilicatiou  which  does  more  harm  than  good.  It  is  a  com- 
mon occurrence  to  spend  a  quarter  of  an  hour  on  the  'phohe 
.setthng  what  is  to  be  included  and  what  is  to  be  an  extra  ■ 
whether  close  joint  or  screwed  conduit  is  to  be  allowed  for- 
the  grade  of  cable  and  type  of  switch  and  lamp  holder,  &v.' 
to  be  used,  and  then  to  give  it  up  and  quote  on  what  vou 
know  will  make  a  good  job— and  l.ise  it  by  a  '2  to  1   ratio 

To  standardise  materials  would  be  tn  standardi.se  prices 
anil  this  would  be  of  no  lien,>fit  to  the  contractor  or  anyone 
else. 

I  have  found  that  wliere  the  local  supply  authorities  have 
been  asked  to  a.ssi.st  in  iiieparing  specifications,  they  them- 
selves the  customer,  and  the  contractor  of  repute,  have  all 
felt  the   Ix-nefit  of  such  action. 

In  the  large  majority  of  cases,  however,  the  otiIv  interest 
taken    by   the   supply   authorities  occurs  when    thev    put  the 


Fir,.  4. 
OyEiinFAD   I.iNT,  FrsK  Connector. 


Fig.  5. 


Fig.  G.— riATrEi.\  t'li  \rging  Motor-Of.xhiiator. 


The.'-.e  fuse  connect.-jrs  are  particularly  suitable  for  sections 
or  services  up  to  '20  A  ;  a  larger  size  is  made  for  use  up  to 
•id  \.  but  in  no  case  is  this  apparatus  intended  tn  take  the 
tensile  .strain  of  a  conductor,  as  will  be  noted  from  the 
sket  'hes,  figs.  1  and  .5,  of  the  fuse  connector  in  use. 

Battery^charging    lVIctor=Generator. 

.\  convenient  and  efficient  form  of  motor-generator  for 
charging  the  .secondary  batteries  of  automobiles,  itc,  fi;\:i 
been  desigiTed  by  Messrs.  Howei.i.s  &  Co.,  Bank  C'-nnibers, 
^■29,  High  Holborn,  W.C.I.  This  is  a  single-carcase  ma  bine 
(fig.  (■))  with  electrically-separate  motor  and  generator  wind- 
ings built  up  on  the  .same  IJ-in.  shaft  mounted  on  ball  bear- 
ings. The  motor  can  be  wound  for  1,  '2,  or  3-pha.'-e  current, 
and  the  most  suitable,  form  of  starting  gear  is  supplied  in 
each  case.  The  dynamo  is  a  two-pole,  shunt  wound  machine 
with  ample  commutator  and  briisli  contact  surface.  The 
generator  is  designed  to  give  an  output  of  .5(H1  \V  at  anv 
desired  pressure.  The  usual  design  is  for  :^0  V,  reducible  by 
a   shunt  regulator   to   12  V. 

The_  ov.^rall  length  of  the  machine  is  IS. .5  in.,  the  hei.^ht 
is  11. .5  in.,  and  the  width  including  terminal  box  is  11. .5  in. 
The  care  is  finely  finished  with  grey  enamel. 


CORRESPONDENCE. 


LeUrr,  rrreiveH  h|/  uk  after  ."i  p.iti.  on  Tuesday  rannnt  appear 
vntil  thf  foUoyring  week.  CnrrirnpnndrvtK  shnvld  foTwnrd 
theiT  communirntinnii  at  the  earliest  pn/itible  moment.  N» 
letter  can  be  publighed  unlest  vs  have  the  writer't  name  and 
addrett  in  nur  pontemion. 


F.stJmating  for  Wiring  In.stallafions. 

Having  read  with  interest  the  article  and  correspondence 
on  estimating  (<,r  internal  wiring,  it  has  surprised  me  that 
the  question  of  labour  has  not  been  considered  ns  one  cf 
the  chief  reasons  for  the  range  of  prices  submitted  for  Ihe 
.same  job. 

.\  ratio  in  price  of  2  to  1  is  common  for  jobs  of  Sno  lights, 
even  where  certain  grades  of  materials  are  specified  and  the 
.samples  submitti'd  with  the  highest  and  lowest  tenders  re- 
spectively have  been   of  siniihir  and  often   the  same  make. 


Megger  on.  But  their  reading,  however  high,  does  not  neces- 
sarily mean  a  good  job,  and  the  sooner  their  willingness  to 
help  is  taken  advantage  of,  the  sooner  shall  we  .see  a  stop 
put  to  the  ever-incroasing  number  of  "  cheap  jacks  "  witn 
which   the  trade  is  becoming  flooded. 

Oeita. 
Nottingham,  Srrf'-mhrr  Ufh,  1922. 


Lamp  Discounts. 

Your  correspondent  "A  Small,  but  Hard  Flit  Contractor" 
is  surely  wrong  vyhen  he  writes:  "There  would  not  be  a 
greater  sale  for  lamps  if  they  were  cheaper."  Every  reduc 
tion  in  price  of  any  article  pertaining  "to  electricity  must 
encourage  its  u.se.  Jioweriug  the  cost  of  an  electrical  installa- 
tion or  reducing  the  price  of  energy  assists  in  increasing  the 
demand. 

If  your  correspondent  does  not  ]ikf  to  be  "  de-graded  "  by 
the  "  ring  "  firms  and  is  not  .satisfied  with  the  discounts 
allowed  him  by  the  E.L..M.A.,  why  does  he  deal  with  them? 
Theie  are  lamp  manufacturers  outside  the  "  ring  "  who  are 
nciking  lamps  at  least  as  efficient  as  "  ring  "  lamps,  and 
having  brought  their  prices  down,  still  allow  the  contractor 
and  factor  liberal  discounts  and  render  them  equally  good 
service.  This  is  proved  by  the  growing  number  of  imi>ortant 
undertakings  which  are  purchasing  non-ring  Inmps.  and  I 
understand  that  the  Electrical  ('ontractors'  A.ssociatiiin  of 
Scotland  has  dropped  the  E.1,.M..\.  and  made  an  arrangement 
to  sell  a   well-known   lamp  of  the   non-ring  variety. 

The  Scot  knows  a  good  thing  when  he  .sees  it.  and  also 
which   side   his  bread   is   buttered,   and  here   is   another   iinicif 


of    it. 

London.    Heplimhrr    11///,    1922. 


Ashley  P.  Pope. 


Tube  Railway  Risks. 

To  your  issue  of  .Inly  1  Itli,  on  page  ^9,  there  is  a  parn- 
granli  headed  "  Tube  Railw:iv  Risks,"  in  wbirli  conunent  is 
made  about  the  accident  on  the  Inteilxa'ough  subway  on  .Tulv 
nth.  \  report  from  the  New  York  correspondent  of  the 
Moniiiiii  I'oxt  is  quoted,  and  your  readers  are  informed  that 
there  were  three  killed  and  many  injured.  The  facts  are  that 
no  one  was  killed  and  no  case  of  serious  injury  occurred,  most 
of  the  latter  being  prostrations  due  \n  heat  and  excitement 
iu'-idi'iit  to  using  the  emergency  exits,  &c.    That  so  much  at- 


tention  and  ])iibiicity  was  given  tu  this  ortiinary  mishap  may 
be  explained  only  by  the  desire  on  tlie  jiart  of  certain  of  New 
Yorlv's  gutter  press  to  make  a  sensation  for  the  purpose  of 
making  sales,  hut.  of  course,  no  nc'\vspa|ier  correspondent  will 
cable  a  later  rontradiction  of  an  unfounded  Htory  of  disaster 
and  death.  1  hou^jh  there  are  many  defects  in  the  manner  of 
operatioti  of  the  railway  mentioned,  the  fact  cannot  be  denied 
tbat  it  is  remarkably  free  from  serious  accidents,  and  the 
danger  of  fire  is  r<'mot<',  as  the  rolling  .stock  is  now  of  steel. 
'Ihe  hre  extinguishers  u.sed  in  putting  out  the  tiaiiies  of  burn- 
ing insulation,  which  i>amc-inongers  .said  gave  out  deadly  phos- 
gene gas,  causing  the  mythical  deaths,  were  of  the  well-known 
carbon  tetrachloride  type,  which  have  been  on  the  market  for 
years,  and  u.sed  in  numerous  small  fires  without  pronounced 
lll-eflects  upon  human  beings. 

I  trust  you  will  be  able  to  place  these  remarks  before  your 
retuJers. 

A.  Bliden. 

New  York.  Aiii;ii«t  2911,,  19-2-2. 

[We  are  glad  to  know  tliat  the  facts  were  exaggerated.  We 
dealt  with  the  matter  of  the  fire  extingui.shers  in  our  last  issue, 
p.  ;-i4G,  giving  the  results  of  investigations  made  by  the  New 
I'ork  Transit  Commission,  from  wliich  it  ajipeared  that  no 
blame  attached  to  the  use  of  carbon  tetrachloride. — Ens.  Elkc. 
Rrv.J  

Power  Station  Engineers'  Salaries. 

I  see  our  oiipressors  are  at  it  again.  Several  years  ago  I 
left  the  electricity  supply  indu.stry  owing  to  tlie  poor  remune- 
ration ;  1  did  not  .see  the  fun  of  wasting  my  brains  on  a  lot 
of  parvenu  employers  for  little  more  than  a  labourer's  wage. 

Several  month.s  ago  I  returned  to  the  supply  industry  under 
the  schedule.  1  thought  the  industry  had  become  sane;  it 
Jiad  a  National  Joint  Board  to  settle  salaries  and  holidays, 
sick  pay  and  other  things,  and  generally  see  that  employes 
had  justice;  however,  I  am  wondering  if  I  have  made  a  mis- 
take. The  first  jag  1  got  was  a  reduction  of  salary  on  July 
Ist  last.  According  to  the  Joint  Board  pamphlet,  salaries 
are  reviewed  every  three  months  and  rise  or  fall  with  the 
retail  cost  of  living ;  during  the  three  months  ending  July 
Ist  there  had  been  an  increase  in  the  cost  of  living,  there- 
fore I  exjiected  an  increase  of  salary,  but  got  a  reduction.  I 
wrote  the  Joint  Ixiard  al)out  it,  and  so  far  have  only  received 
a  stupid  evasive  snrt  of  reply. 

The  next  jag  I  got  was  when  I  opened  my  Review  last 
week.  1  find  the  employers  are  having  a  conference  with  the 
E.P.B..\.  and  are  calmly  proposing  to  scrap  the  schedule 
and  adopt  a  lot  of  silly  and  impertinent  proposals  of  their 
own;  it  appears  that  the  British  employer  as  a  class  has  not 
lost  any  of  his  arrogance  and  does  not  undersitand  anything 
except  a  strike. 

It  is  a  great  pity  tne  E.P.E..\.  did  not  support  its  in- 
dustrial members  in  the  early  days;  the  employers  know  all 
about  the  loss  of  members  and  think  they  can  now  tajie 
advantage.  However,  people  usually  do  not  make  the  same 
mistake  twice,  and  the  question  arises  whether  we  had 
better  wake  up  and  rally  round  the  E.P.E.A.  banner  and 
thoroughly  sma.sh  the  dishonest  employer  gang. 

There  can  be  no  interest  in  work  while  this  uncertainty 
continues;  we  want  efficiency  first,  not  dividends — low  pay 
will  not  get  efficiency  and  neitlier   will   uncertainty. 

Power. 

Srptrmhn    ^]th,   10'2'2. 


The  Village  Power  Station. 

Mr.  A.  N.  Rye.  (piitc  properly,  sjx'aks  as  he  has  found 
things.     May  I  add  that  I  also  wrote  as  I  have  found  them\' 

Mr.  Rye  is  en'titled  to  his  opinion  and  I  to  mine.  In  closing, 
I  would  remind  Mr.  Rye  of  nnc  little  dilVerence  between  us. 
He  is  the  head  of  an  organisation  having  powerful  friends  in 
the  financial,  manufacturing,  and  organising  branches  of  our 
industry ;  I  work  for.  and  at  the  request  of,  separate  clients. 

Arcadia. 

Sriitniihf  IK/,.  192'2. 


Electricity  Supply  Voltages. 

In  your  leader  in  the  current  issue  of  the  Rr.viEW  you  refer 
to  my  advocacy  of  a  lower  pre.sj^ure  than  ^(Kl-iiO  volts  for 
lamps  and  appliances  .supplied  with  alternating  current,  but 
you  do  not  mention  what  is  (lart  and  parcel  of  this  propo.sal. 
viz.,  a  much  higher  pressure  of  distribution,  r/;.,  2..^(K)-3.(K)(I 
*oIts.  It  is  important  to  distinguish  between  the  pres.sures  of 
distribution  and  of  utilisation  which,  though  often  one  ami 
tho  ;-ame.  need  not  be  so.  If  we  are  to  get  heavy  heating  and 
cooking  loads,  economy  demands  much  higher  pressures  than 
400-441)  volts  for  distribution,  but  for  safety  of  utilisation.  2ol) 
Volts  is  as  high  as.  in  the  opinion  you  express  in  your  article, 
it  is  desirable  to  go.  while  in  my  opinion  it  is  undesirably 
high.  This  change  would  be  only  one  more  step  in  the  direc- 
tion of  Dr.  Ferranti's  Deptford  scheme,  wbicli  was  W.tWt 
volts,  2,1011  volts,  and  100  volts  or  .50  volts  in  the  hou.ses,  and 
his  general  principles  of  the  'oiglities  are  lln'  practice  of  to-day 
and  to-morrow. 

You  agree  that  tfiough,  to  the  honour  of  manufacturers,  they 


have  iiroduced  goorl  i^O-volt  lamp.-,,  yet  the  lUll-Vuit  on<-„  are 
b.tt^r;  a.sk  the  makers  of  .small  motors  for  '200240  volts 
whither  they  would  welcome  100  volts  or  not.  The  fact  is 
that  for  the  consumer  and  the  lamp  and  applianc?  maker  an'd 
for  the  wiring  contractor  there  are  no  advantage.s  in  •^Kl-'iW 
volts  oyer,  say,  KK)  volts,  while  for  the  distributor  4<KJ-440  volts 
is  a  miserably  low  pressure. 

It  is  the  wonderful  flexibility  of  alternating  current  in  re- 
spect of  pressure  which  is  the  chief  justification  of  its  prac- 
tically well-nigh  universal  use  f(;r  new  systems;  it  seems  most 
unfortunate  that  custom  should  fetter  it  with  the  limitations 
as  to  piv'ssure  which,  commercially  sjieaking.  are  inseparable 
from  direct  current. 

C.  H.  Wordingham. 

Westminster,  September  lilli,  192'2. 


REVIEWS, 


Employe  Training  :  A  Studu  of  Jiduratinn  and  Training 
IJcpartnicntu  in  Various  Corporations.  By  J.  V.  I.. 
Morris,  Ph.D.  Pp.  xxiv-l-3T2;  4  figs.  London:  Metlraw 
Hill  Book  Co.,  Inc.  1921.  Price  ISs.  net. 
In  view  of  the  ever-increasing  keenness  of  the  struggle  for 
commercial  and  industrial  supremacy  it  is  essential  that  we 
should  occasionally  pause  and  pass  in  review  the  methods 
upon  which  we  are  depending  for  the  efficient  training  of 
our  industrial  forces.  Since  everyone,  from  the  marshals 
and  captains  of  industry  to  the  humblest  worker  in  the 
ranks  participates  equally  in  national  industrial  success  or 
failure,  it  is  desirable  to  survey  the  whole  field  of  industrial 
training,  and  this  with  a  view,  not  merely  to  the  present 
requirements  of  industry,  hut  with  a  view  to  the  require- 
ments of  a  decade  hence.  Our  war  and  post-war  experience 
should  suffice  to  convince  us  of  the  difficulties  of  rapid  train- 
ing; it  is  impossible  to  have  a  well-trained  industrial  army 
to-morrow  by  beginning  its  training  to-day,  and  it  will 
be  too  late  to  develop  schemes  of  industrial  education  when 
by  our  lack  of  training  we  have  lost  our  trade. 

The  book  before  us  is  a  pointed  reminder  of  what  is  being 
done  in  this  matter  by  our  cousins  across  the  Atlantic,  and 
is  consequently  w'orthy  of  the  attention  of  employers  of 
labour,  educationists,  and  w'orkers  alike.  We  would  add 
that  even  cabinet  ministers  might  do  well  to  read,  mark, 
learn,  arid  inwardly  digest  the  schemes  of  training  by  means 
of  which  the  Amercian  commercial  and  industrial  corpora- 
tions are  trusting  to  win  an  even  greater- share  of  the  world's 
trade  than  they  already  hold. 

"  Employe  'Training  "  is  a  study  of  the  education  and 
training  departments  in  various  American  corporations,  and 
the  author  says  that  it  has  been  undertaken  in  order  to 
ascertain  to  what  extent  manufacturing  industry  can  be 
relied  upon  to  educate  and  train  its  own  w-orkers.  The 
necessity  of  such  an  investigation  being  undertaken  in  this 
country  comes  home  to  us  with  added  force  when  we  remem- 
ber that  the  Education  .-Vet  provisions  for  continuation  edu- 
cation have  been  indefinitely  postponed,  and  that  if  our 
industrial  adolescents  are  to  be  given  any  training  at  all 
l)eyond  the  truncated  curriculum  of  the  elementary  schools 
it  will  probably  depend  upon  the  will  and  capacity  of  their 
employers  to  provide  it.  That  some  British  employers  have 
already  undertaken  the  responsibility  for  training  their 
employes  is  well  known  to  us.  and  the  rapidly  increasing 
number  of  men  so  trained  is  doing  much  to  strengthen  our 
industrial  position.  The  existence  of  .such  organisations  as 
the  .Association  for  Education  in  Industry  is  an  earnest  of 
the  more  general  recognition  of  the  necessity  for  industrial 
training,  but  whereas  the  movement  in  this  country  is 
limited,  and  often  regarded  as  an  embellishment  rather  than 
an  essential  part  of  the  industry,  in  .\merica  the  training  of 
employes  is  undertaken  in  earnest  by  practically  all  the  great 
manufacturing  companies. 

During  the  making  of  this  book  Dr.  Morris  visited  forty 
establi.shments,  and.  while  he  does  not  claim  that  it  is  in 
any  sense  a  compleU*  survey,  it  is  certainly  a  representative 
one.  Industries  employing  from  ")00  to  50.000  were  investi- 
gated, ranging  from  tlie  highly-organi.sed  electrical  manufac- 
turing, rubber,  and  automobile  industries,  to  small  isohitei^ 
cable  and  crane  works.  Wherever  possible  the  educational 
work  was  seen  in  actual  operation;  house  organs  and  appren- 
ticeship announcements  were  consulted,  and  the  descriptions 
were  iii  all  cases  submitted  to  the  training  executive  liefore 
final  writing. 

The  various  companies  have  been  grouped  awording  as 
tlK^v  provide:  (1)  comprehensive  programmes  for  appi-en- 
ticeship  and  special  training:  ('2)  programmos  emph.isising 
apprenticeship;  (3)  programmes  emphasising  special  training: 
nr  (t)  special  programmes  of  technical  instruction.  The 
first  chanter  deals  with  four  electrical  works  of  type  1,  viz.. 
Westiiighou.se  Electric  Co..  of  Pittsburg;  Oeneral  Electric 
Co  of  Scheiieetadv;  G.E.C..  of  West  T.ynn;  and  the 
Western  Electric  Co.  Chapter  2  deals  with  the  doodyear 
Tyre,  Ford  Motor,  and  Panhard  Motor  Companies.  "These 
seven  examples  cover  every  variety  of  indu.strial  educational 
activity  :  apprenticeship,  pre-graduate  and  po.st-graduate 
pupilage,     works     schools,     night     schools,     .\niericanisation 


372 


THE    ELECTRICAL    REVIEV?   [Voi.91.  no.2,:«8,septembeb  1.-.,  1922. 


ilasses,  tiaiuiiig  nf  foieiiit-n.  iiistnu-tors  and  testers,  iutfu- 
sive  courses— all  tlie.<e  and  inauy  other  iducatioual  and  wel- 
fare sfhevues  are  illustrated  in  one  or  more  of  these  compre- 
hensive prograuiiues. 

Among  the  prograninns  develoiud  in  somewhat  smaller 
concerns,  one  of  the  most  interesliiig  is  that  of  the  National 
Cash  Register  Co.  Here  the  ;\|>prentiieship  scheme  is  orga- 
nise<l  in  a  most  elahorate  manner,  and  full  details  are  given 
in  the  hixik  of  the  lecture  courses,  shop-reixirt  routine  ami 
record-keeping  .systems. 

Under  the  heading  "  Traditional  .\pprenticeship  Modern- 
iseil."  a  large  numher  of  .schemes  of  apprentice  traiumg 
are  given  in  S<>ction  H  of  the  hook,     .\mong  the  companies 

in  who.se  educati 1  programmes  the  idea  of  apprenticeship 

is  emphasised  may  l)e  mentioned  the  Brown  &  Sharp 
-Manufacturing  Co..  the  Warner  &  Swasey  Co.,  Yale 
Mauufacluriiig  Co..  Westinghoiise  Air-Brake  Co.,  and  the 
Weston  Electrical  Instrument  Co.  Separate  chapters  are 
devoted  to  apprentii-eship  in  .shipbuilding,  railroad  and  loco- 
motive shops,  and  the  pjinting  industry. 

Many  corjiorations,  for  who'.se  purposes  apprenticeship 
.seemed  unsuitable,  have  nevertheless  found  it  desirable  to 
introduce  some  form  of  special  training  for  their  juvenile 
employes.  Six  examples  of  this  have  been  studied  by  l)r. 
^hirris,  and  are  referred  to  in  detail  in  Section  III. 

Taking  the  whole  field  surveyed  in  this  volume,  covering 
the  iron  and  steel,  engineering,  shipbuilding,  railroad,  and 
printing  industries,  three  main  conclusions  present  them- 
selves. First,  there  is  abundant  evidence  to  controvert  the 
rather  prevalent  opinion  that  apprenticeship  is  wholly  dead. 
Secondly,  it  is  demon-strated  by  this  study  that  the  larger 
American  corporations  are  eminently  capable  of  undertaking 
the  training  of  their  own  employes,  and  that  even  in  works 
emploving  fewer  than  1.000  men  the  organisation  of  educa- 
tional and  training  departments  has  been  justified  by 
successful  results.  Thirdly,  there  can  be  no  doubt  that  tlii^ 
all-important  factor  in  the  .success  of  any  works  education 
scheme  is  the  appointment  of  a  .chief,  couilietent  to  handle 
all  the  responsibilities  of  such  a  department.  Experience 
has  shown  that  he  need  not  be  experienced  in  the  particular 
indu.strv,  or  even  in  industrial  training,  but,  to  quote  Dr. 
Morris's  book,  "he  must  be  a  good  executive,  a  leader  of 
men:  he  must  appreciate  the  principles  governing  effective 
training;  he  must  understand  the  works  organisation,  he 
must  co-operate  with  all  departments;  he  should  be  a  man 
big  enough  to  head  up  to  the  general  manager  and  to  work 
on   a  par  with   the  various   superintendents." 

Dr.  Morris's  book  is  in  every  sense  a  masterly  survey  of 
employe  training  in  America,  and  therefore  demands  the 
cirefui  attention  of  all  who  have  to  do  with  the  training  of 
the  industrial  forces  oT  this  country. 


Lahduf  Trusts  :    Their  Pretensions,  Their  Methodn,  and  Their 

Influence  on  the  State.       By  Tiikodore  Rich.       Pp.  3'2. 

l,<indon.  ]i>2'2  :   Boswell  Printing  &  Publishing  Co.,  Ltd. 

I'rice  Od. 

This  little  pamphlet  is  based  upon   a   lecture  given  at  St. 

Stephen's  Club,  Westminster,  on  December  14th,  1921.     Since 

it  is  onlv  by  the  spread  of  knowledge  of  the  true  facts,  and 

of  the  laws  which  govern   the   carrying  on  of  industry   that 

any  alleviation  of  labour  unrest  can  be  brought  about,  it  is 

well  that  the  matter  should  be   discussed  from  all  sides,  and 

that  all  points  of  view  should  be  considered. 

It  has  been  usefully  remarked  that  "  the  right  to  discuss 
a  subject  involves  the  duty  of  trying  to  understand  it."  The 
abilitv  to  think  constructively  can  be  materially  assisted  by 
the  consideration  of  the  views  of  those  who  have  attempted 
to  expre-fs  their  ideas.  The  thoughtful  reader  will  practise  a 
kind  of  mental  selection,  and  will  accept  tho.se  conclusions 
which  his  experience  teaches  him  to  be  well-founded,  re- 
jecting those  which  he  recognises  as  unsound,  and  reserving 
for  further  consideration  those  which  have  not  come  within 
his  purview,  or  of  the  truth  of  which  he  is  uncertain. 

Major  Rich  has  certainly  formed  views  of  his  own,  and 
he  has  endeavoured  to  express  them.  That  being  the  case, 
they  are  entitled  to  consideration,  as  representing  a  point 
of  view  bearing  upon  the  industrial  situation.  We  suppose 
he  would  admit  at  once,  possibly  proudly,  that  he  is  a 
"diehard,"  and  bis  creed  would  begin  with  the  words: 
"  I  believe  in  The  Morning  Post."  Down  with  all  Sheenies, 
Huns.  Chinks,  Yanks,  Dagoes,  and  Bolsheviks'  They,  parti- 
cularly the  first  and  the  last,  are  responsible  for  misleading 
the  British  working  man,  who  "  is  a  reasonable  fellow  once 
you  can  get  at  him,  and  reason  with  him." 

Perhaps  we  should  explain  that  "  Labour  Trusts  "  is  Major 
Rich's  name  for  trade  unions.  He  has  considerable  right 
on  his  side  in  resenting  their  tyranny  over  the  individual. 
It  is  always  the  case  that  revolt  against  tyranny  of  one  kind 
result*  in  the  establi.ilunent  of  tyranny  of  another  kind. 
Yet  we  must  not  lose  .sight  of  what  would  be  the  state  of 
things  if  the  workers  could  not  take  united  action.  Major 
Rich  ac?iises  the  Covernment  of  making  it  necessary  for  a 
man  to  join  n  trade  union  before  he  can  be  represented  in 
labour  matters.  It  is  within  the  experience  of  all  who  have 
been  in  touch  with  tlie  encineerinp  industry  that  it  was  only 
bv  the  formation  of  a  trade  union  that  the  draughtsmen  were 
able  to  get  their  pay  adjusted.    To  the  Reviewer's  knowledge 


a  deputation  of  draughtsmen  was  addressed  in  opprobrious 
language  and  sent  empty  away  for  the  simple  and  openly 
avowed  reason  tl)at  the  jH^.sons  composing  it  were  not  mem- 
bers of  a  trade  union.  The  omission  having  beep  rectified  by 
the  formation  of  a  union,  the  reception  ati'orded  to  the  next 
depiitalion  was  of  a  very  different  character,  all  demands 
being  immediately  conceded.  Is  it  surprising,  then,  that 
unions  are  jealous  that  all  workers  shall  lie  included  witliiu 
tlicir  ranks';" 

"  Ca'  canny  "  is  complained  of  as  a  cause  of  hif.!li  manu- 
facturing costs.  The  complaint  is  perfectly  just  and  reason- 
able. It  is  necessary  to  improve  the  load  factor  of  the  worker, 
or  he  cannot  work  at  a  profitable  rate.  It  the  electricity 
station  <an  work  all  day  at  a  reasonable  load,  it  w  ill  gene- . 
rate  energy  at  a  low  cost.  If  the  same  luniilier  of  kWh  are 
required  to  be  generated  in  a  couple  of  hours,  with  little 
or  no  demand  for  the  rest  of  the  day.  they  will  cost  muchf 
more.  The  motive  behind  "  <-a'  canny"  is  the  provision  of 
a  job  for  .someone  else.  Alas  for  the  futility  of  good  inten- 
tions !  The  result  is  that  overhead  charges  are  forced  up 
so  that  more  unemployment  is  caused.  Yet  "  ca'  canny  "  is 
practised  by  merchants,  by  manufacturers,  by  farmers,  ami 
l)y  eni|il()yers  of  every  class.  The  fruit  grower  lets  his  fruit 
rot  ungatiicrcrl  rather"  than  sell  it  for  what  it  wOl  fetch.  The 
diamond  merchant  controls  the  supply  with  the  utmost 
care,  so  that  prices  shall  not  be  lowered. 

Industrial  jieace  will  not  be  brought  about  by  changes  <if 
government.  Industrial  unrest  is  not  due  to  one  cause  only, 
but  to  many.  The  utmost  that  can  be  done  is  to  remedy 
the  causes  one  by  one,  endeavouring'  always  to  take  them  in 
order  of  urgency. 

We  said  at  first  that  Major  Rich  had  "  endeavoured  "  to 
express  his  views,  and  we  used  the  word  advisedly.  His 
views  are  entitled  to  consideration,  but  as  a  literary  produc- 
tion the  pamphlet  is  simply  atrocious.  It  bears  every  sign 
of  having  been  hurriedly  typed,  .sent  without  correction  to 
the  printers,  and  passed  for  publication  without  reading.  T!i(> 
result  is  scarcely  coherent.  Were  we  to  give  examples  we. 
could  fill  jiages  of  this  paper.  We  shall  choose  one  only,  from 
the  la.st  page  :  "  An  island  in  a  Northern  climate,  wiiliout 
fiouri.shing  industry,  can  only  keep  a  small  population  going, 
the  woolsack  is  a  reminder  of  this."  Kay!  We  are  afraid 
that,  like  Mr.  Bronson,  we  are  "  not  equal  to  the  intellec- 
tual pressure  "  of  this  allusion.  It  is  a  pity  that  a  lecture 
which  was  evidently  well  received  .should  be  spoiled  by  lad; 
of  editing. 

Ecnnomic.i  of  Electrical  Di.'itributiim.  By  P.  O.  Rkvneau  and 
H.  P.  Seelve.  Pp.  vii-(-2(.l9;  59  figs.  London:  McOraw 
Hill  Book  Co.,  Inc.     Price  12s.  6d. 

The  importance  of  economics  to  engineers  within  reach  of 
the  higher  administrative  pasitions  of  electricity  supply  imder- 
takings  in  very  obvious.  Tlie  number  of  text-books  available 
for  study  is  small,  so  that  the  book  under  review  should  \<s 
of  very  considerable  interest,  at  least  to  the  above-mentioned 
class. 

The  subject  is  dealt  with  from  a  general  standpoint,  so  that 
the  fact  of  the  examples  being  wholly  American  is  not  a  serious 
drawback. 

The  di.scussion  of  transniis.sion  lines  very  naturally  occupies  a 
large  portion  of  the  book,  and  the  work  on  this  subject  serves 
as  a  model  for  the  method  of  investigation  of  cost  problems  on 
minor  parts  of  distribution  systems. 

The  influence  of  the  characteristics  of  the  load  on  energy 
costs  is  very  fully  dealt  with.  The  method  of  treatment  is  to 
con.sider  separately  and  collectively  the  effects  of  power 
balance,  demand,   load,   and   diversity  factors. 

Only  a.c.  distribution  is  dealt  with,  and  this  is  decidedly 
unfortunate,  as  an  examination  of  the  economics  of  the  greai 
d.c.  systems  used  in  America  would  have  been  extremely 
interesting. 

The  style  of  the  book  is  clear,  and  the  authors  are.  evidently 
deeply  in  earnest.  The  introductory  and  final  stages  are  apt 
to  be  irritating,  due  to  repeated  statements  of  the  same  facts. 

Tins  Ijook  is  by  no  means  easy  to  read  in  many  parts,  but 
the  reviewer  is  of  the  opinion  that  it  would  be  well  worth  the 
while  of  any  electrical  engineer  to  give  it  careful  study. 

The  work  of  the  publishers  would  be  difficult  to  improve  on. 


Electrical  Supplies  In  South  Africa.— The  Soitth  African 
Mining  and  Engineering  Journal,  of  Johannesburg,  dated 
.\ugust  12th,  states  that  business  in  electrical  goods  was 
slack — little  doing  in  town,  not  much  coming  to  hand  along 
the  Reef,  and  country  activity  .showing  itself  more  in  the 
.shape  of  inquiries  than  orders.  Still,  inquiries  indicate  that 
trade  is  moving  or  about  to  move,  and  it  is  certain  that 
from  the  various  inquiries  for  materials  received  no  lonj2 
time  would  jn-obably  elapse  before  business  resulting  thei<  • 
from  would  ensue.  Lamps  are  now  14s.  to  15s.  wholesale. 
18s.  retail.  Stocks  on  hand  in  all  lines  are  good  and  are 
constantly  being  replenished  by  new  consignments.  Prices 
are  verv  firm  oversea,  and,  notwithstanding  a  few  reductions 
presently  occurring,  future  quotations  are  found  to  be  higher, 
as  the  market  both  in  Britain  and  on  the  Continent  is  firming. 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings. — ,T.  .Ionhs  and  .1.  K.  Jones  (J. 
Jones  &  Sdii),  clcctiit:!!  eiittiiK-ers,  7,  Clia[i<'l  Street,  Penzance^ 
—Trustee:  ,\lr.  \\  .  C.  Pezzack,  riililii-  iiuildiiigs,  Penzance, 
rclea.sed    May    ;iOtli. 

T.  D.  Wauinu,  electrical  onyincer.  late  nC  18,  Waterloo  Place, 
Coney  Street,  York.— Trut^tee  :  Mr.  li.  S.  Mackay,  . Official 
Receiver  Kcil  Ijuiisc,  Diiiicdinlic  Place,  York,  released  June 
I'ith. 

J.  \<\  l.niii.dw  and  I!.  1!.  Liiii.ou  (LiiiIIdw  Bros.),  electrical 
contraclDrs,  lin;.  ('Iiurch  Knad,  liedlield.  Bristol.— Last  day 
for  i)r(H)fs  I'lir  dividend  Se)iteiniier  ifiid.  Tni-stee :  F.  VV . 
Darley,   Ol'licial    Receiver,   'ilj,   Baldwin  Street,   Bristol. 

G.  G.  GlMKVF,  and  A.  A.  Mangus  (Up-to-date  Electrical  and 
Mechanical  En(,'ineer.s),  14,  West  Bute  Street,  late  ■J:ili, 
Bute  Street,  Cardiff'. — The  adjourned  public  exauiinatKjn 
of  these  debtors  was  held  recently  at  tht'  Law  Courts,  Cathays 
Park,  Cardiff.  The  liabilities  were  returned  at  £Hld  Is.  3d., 
against  a.s.sets  of  i;il4  6s.  8d.,  or  a  deficiency  of  £50i  14s.  7d. 
Debtors  attriinited  their  failure'to  keen  competition,  the  de- 
pression in  trade  and  high  rent.    The  examination  was  closed. 

H.  J.  A.  MaluJjIN  (Wilton  Engineering  Co.),  electrical  engi- 
neer, 1'24,  Devon.shire  Street,  Birmingham. — Receiving  order 
made  September  8th,  on  debtor's  own  iwtition. 

M.  0.  HeckI'XS,  electrical  wholesaler  and  agent,  643,  Wel- 
beck  Street  and  Star  Buildings,  Northumberland  Street,  New- 
castle-on-Tyne. — Receiving  order  made  September  8th,  on 
debtor'.s  o\vn  petition. 

Company  Liquidations. — W.  E.  Blake,  Ltd.— A  meeting 
of  members  is  called  for  October  11th  at  3-7,  Southampton 
Street,  Strand,  W.C.,  to  hear  an  account  of  the  winding-up 
from  the  liciuidator,  Mr.  H.  Everett. 

Bedesco,  Ltd. — Particulars  of  claims  to  be  sent  to  the  liqui- 
dator, Mr.  A.  E.  Quaife,  155,  Fenchurch  Street,  E.G.,  by 
October  I'ith. 

GuiM>R)Ri)  E1.ECTI1ICITV  Supply  Co.,  Ltd. — A  meeting  of 
members  is  called  for  October  'iOth,  at  115,  High  Street,  Guild- 
ford, to  hear  an  account  of  the  winding-up  from  the  liqui- 
dator, Mr.  B.  I).  Molroyd. 

Electhical  Inihstkies,  Ltd.,  of  9-10,  Pancras  Lane,  E.G. — 
First  and  final  dividend  of  5  l/7d.,  payable  at  the  Official  Re- 
ceiver's oftices,  Carey  Street,  \\.C. 

Dissolutions  of  Partnership. — H.  F.  Lane  &  Co.,  automo- 
bile and  electrical  engineers,  110,  Crawford  Street,  W. — 
Messrs.  H.  F.  Lane  and  G.  Love  have  dissolved  partnership. 
Mr.  Lane  will  attend  to  debts  and  continue  the  business. 

B.  Preston  &  Co.,  electrical  engineers  and  gas  fitters,  4'2, 
Grange  Road  West,  Birkenhead. — Mr.  J.  McKenzie  and  Mr. 
W.  H.  Preston  have  dissolved  partnership.  Debts  will  be 
attended  to  by  Mr.  McKenzie,  who  will  continue  the  bu.siness 
under  the  same  stylt. 

B.  B.  Park  &  Co.,  engineering,  electrical,  and  general  pat- 
tern and  model  makers,  &c.,  \i'M,  Bermondscv  Street,  S.E. — 
Messrs.  E.  G.  R.  Parr,  W.  B.  R.  Parr,  H.  K.  R.  Sutton,  A.  G. 
Parr,  and  E.  11.  Parr  have  dissolved  partnership.  Debts  will 
be  attended  to  by  Messrs.  B.  G.  R.  and  W.  E.  R.  Parr,  who 
will  continue   the   business. 

Unit- Electrical  Co.,  Titan  Tirk  &  Robber  Co.,  and  Cousens 
AND  Ellekby,  electrical  engineers,  rubber  manufacturers  and 
roixi  and  twini<  merchants.— Mr.  G.  P.  Ellerby  and  Mr.  G.  IL 
Carter  have  di.s.solvcd  partnership.  Mr.  Ellerby  will  attend  to 
the  debts  of  the  rope  and  twine  departments,  and  Mr.  Carter 
those  of  the  electrical  engineering  and  rubber  manufacturing 
departments. 

Trade  Announcements. — We  arc  infmincil  that  the  lui-.i- 
;iess  of  Messrs.  L..\.  Booth  &  Co.,  electrical  engineers  and 
contractors,  nf  10,  North  End  Road,  Golders  Green,  which  is 
ow-ned  by  Messrs.  Wrn.  J.  A.  Keene,  Ltd.,  of  Palmers  Green, 
will  henceforward  be  carried  on  under  the  name  of  Wm. 
J.  A.  Keene,  Ltd.,  at  10,  North  End  Road,  Golders  Green, 
N.W. 11.  Mr.  L.  A.  Booth  is  no  longer  in  any  w-ay  connected 
with  the  firm. 

Messrs.  Wood  &  Rintoul,  52,  Greek  Street  Chambers,  Park 
Row,  Leeds,  have  been  appointed  representatives  for  York- 
shire and  Lincolnshire  of  the  Wardle  Engineering  Co.,  Ltd., 
Manchester. 

Messrs.  Shenton  &  Co.,  electrical  manufacturers  and  mer- 
chants, of  Park  Lane,  Queen  Street,  Cardiff,  have  removed  to 
11.   Moira  Terrace.    Cardiff.    Telephone    No.  :    441. 

The  Ironclad  SvvitchciEau  Co.,  Ltd..  informs  us  that  its 
new  London  address  is :  23,  Queen  Anne's  Gate,  Westmin- 
sf-T,  S.W.,  where  large  stocks  will  be  available  within  a  few 
dnys.  The  London  office  will  deal  with  inquiries  and  orders 
emanating  from  South  Wales,  Midlands,  East  Coast. 
Southern  Counties,  and  overseas. 

Messrs.  J.  G.  Progeb  &  Sons,  heating,  lighting,  ventilating, 
Hnd  sanitary  engineers,  l'2-]3,  Ti'inity  Street,  Cardiff',  will 
aliortly  remove  to  17,  St-.  .\ndrew"s  Crescent,  in  the  same  city. 

Messrs.  Hamnkt  &  Andrew,  7'2,  Rosamond  Street  East,  .\ll 
Saints.  Manchester,  have  been  appointed  sales  agents  for 
Lancashire  and  Cheshire  and  surrounding  districts  by  Messrs. 
Brasse,  Ltd.,  for  "  Secura  "  insulating  sleeves. 


-Mthougli  a  small  tint  recently  broke  out  at  the  premises  of 
the  London  Electric  Store.-;,  in  (Jxendon  Street,  Haymarket, 
business  will  be  carried  on  as  usual. 

Receivcrsiiip.— Ravnkh  &  Heald,  Ltd.— Mr.  S.  Ilortou  was 
ap]K  iiitcil  rcieiver  and  manager  on  September  5tli.  He  in- 
furins  u.s  that  debentures  to  the  extent  of  '£iO,UtMI  were  Issued 
m  11)111,  and  it  is  unlikely  that  .sufficient  will  be  reali.sed  to 
satisfy  the  debentin'c  holders'  claims. 

Catalogues  and  Lists.— Sterling  Tklephonk  &  EuatRic 
Co.,  Ltd.,  •iJi»--JLi,  iottcnham  Court  Road,  W.I.— Pul)lication.s 
No.  3ij,  giving  illustrations  ami  prices  of  headgear 
receivers  for  w'lreless  telegraphy  and  telephony;  and  No.  &1'J, 
describing  the  "  Sterling    '   intervalvi.  transformer — priced. 

MESiiis.  John  Jardinb,  Ltd.,  Deering  Street,  Nottingliam. 
—Sheet  No.  70,  illustrating  and  describing  "  stalk  hangers  " 
for  shafting. 

The  Piggott  Electrical  Co.,  Ltd.,  24,  New  Bridge  Street, 
B.C. 4. — "  Electrical  Plant  aiid  Monthly  Sales  Register  '  for 
September. 

London  Electric  ,Wikr  Co.  A  Smiths,  Ltd.,  Playhouse 
Yard.  Golden  Lane,  Ivondon,  E.C.I. — New  i.ssue  (jf  the  coin- 
pany's  "  wire  tables,"  giving  data  regarding  British  standard 
sizes  of  annealed  copper  wires,  showing  primary,  .secondary, 
and  alternative  sizes  from  O.tWl  to  0.5  in.  diameter,  wire  gauges 
in  common  u.se,  B.E.S.A.  standards  for  w'ires,  cables,  and 
Hexibles,  nickel  chrome  and  Eundia  wires,  fuse  tables,  logar- 
ithms,  &c. 

Messrs.  Brcntons,  Wire  Mills,  Mu.sselburgh,  Scotland.— 
An  illustrated  pamphlet  describing  the  "  Brunton  "  ti)i>inn 
machine  fcr  wire. 

The  Cambridge  *  Paul  iNSTRfMRNT  Co.,  Ltd.,  45,  (irosvenor 
Place,  S.W.I. — A  mailing  card  illustrating  and  describing  tlie 
"  Cambridge  "   portable   CO,  and  temperature  recorder.  

Messrs.  E.  P.  Allam  &  Co.,  107-109,  Gray's  Inn  Road, 
W.C.l. — September  price  list  of  d.c.  motors  in  s'tock. 

Price's  Electrical  Supplies,  Ittd.,  Caxton  Hou.se,  58,  Great 
Charles  Street,  Birmingham. — Reduced  price  list  of  electric 
lamps. 

Messrs.  S.  Guitehman  &  Co.,  Ltd.,  35  and  36,  Alderman- 
bury,  E.C.2. — Two  illustrated  and  priced  pamphlets  dealing 
with  the  '■  Adjusto-Lite  "    lamp   fitting. 

Me.-;srs.  k.  H.  Hunt,  Ltd.,  Tunstall  Road,  Croydon. — Four 
ciiliiured  showcards,  three  advertising  "  Hellesen  "  dry  bat- 
teries of  various  types,  and  the  other  illustrating  an  electric 
hand  lamp. 

The  Electrical  Mineral  Products,  Ltd.  (Gartheiniog  Slate 
,  Quarries),  42,  Blaekfriars  Road,  S.E.l. — A.  price  list  of  planed 
slate  slalj-s  of  various  areas  and  thicknesses. 

W'estinghouse  Electric  International  Co.,  New  York, 
U.S.A. — A  pamphlet,  illustrated  in  colour,  advertising  the 
firm's   railway,    mining,  and    hydro-electric  equipment. 

Catalogues  Wanted. — Mr.  J.  T.  Harvey,  electrical  con- 
tractor, 88.  Kimlierley  Road,  Cambridge,  is  desirous  of  obtain- 
ing current  issues  of  catalogues  and  price  lists. 

Copper  and  Lead  Prices. — Messrs.  F.  .Smith  &  Go.  report 
September  12th  : — Copper  (electrolytic)  bars,  £11  .5s.,  .5s.  in- 
crease;  do.  do.  sheets,  no  change;  do.  do.  wire  rods,  fSl  5s., 
5s.  increase;  do.  do.  h.c.  wire,  no  change. 

Messrs.  James  &  Shakespeare  report  September  V.ith  :  — 
Clipper  bars  (best  selected),  sheet  and  rod,  no  change;  Bngli.sli 
pig  lead,  £25  .5s.,  .5s.  decrease. 

Wireless  in  Germany. — The  Drahtloser  Ueberseo  \"erkebr 

.\ktien  Gesellschaft  (W'ireless  Oversea*  Traffic  Company)  of 
Berlin,  with  controlling  stations  at  Nauen,  Teltow-,  and  Eilvese 
(for  Hanover),  is  meeting  the  anticipated  extension  of  wireless 
communication  by  an  increase  of  capital  to  the  extent  of  fifty 
million  marks  (at  pre.sent  rates  ilO.tKKl).  The  prosiieetus 
gives  some  interesting  facts  of  the  increa-sed  u.se  of  wireless  nn 
tlie  part  of  the  jx^ople.  For  communication  with  the  I'nited 
States  alone,  in  192().  two  and  a  half  million  words  were  trans- 
mitted. In  1921  the  total  was  eight  and  a  half  millions.  Dur- 
ing the  first  quarter  of  the  current  .vear  the  number  ros«^  to 
over  three  millions,  or  at  the  rate  of  twelve  million  \\-ords  fi  r 
the  yCM-.—Thc  Times. 

Salesmanship  Conferences.  —  The  British  F.lecirieal 
Development  Assuciatinii  is  arranging  a  series  of  sale.sman.ship 
ciinferences  in  Newcastle  during  the  coming  winter.  The  first 
of  these  will  be  held  on  October  12th  at  the  Drawing  Ro<in 
Cafe,  and  will  be  opened  by  Mr.  J.  W.  Beauehamp.  The 
i-onferences  will  be^beld  monthly,  and  details  may  lie  obtained 
from  Mr.  W.  F.  T.  Pinkney,  c/o  the  Newcastle-upon-Tyne 
Electric  Supply  Co.,  Ltd.,  Royal  Exchange  Buildings,  New- 
castle-upon-Tyne 

Exports  to  Ulster. — .\s  many  Enijlish  exporters  are  under 
the  inriression  that  the  necessity  of  obtaining  jiermits  for  the 
importation  of  certain  goods  into  the  Irish  Free  State  applies 
also  to  Ulster,  we  are  asked  by  the  "  Ulster  Association  for 
Peace  with  Honour  "  to  state  that  this  is  not  the  case. 
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Local  I:\hihiti(in. — Ai  ,i  riLcnt  nicctirii;  of  the  Swan^i  .1 
Corporation  Eiectncitv  c  oiiimitt<>e.  the  borough  electrual 
engineer  (Mr.  J.  W.  Burr)  referred  to  the  forthcoming  Elec- 
trical Exhibition  at  Swansea  (OcIoIhm-  ind  to  14th),  ami  said 
the  committee  would  be  interested  to  hear  that  the  whole  of 
the  available  space  for  stands  at  the  Drill  Hall  had  been  taken 
up.  Praetically  all  the  large  firms  nunufactiiring  electrical 
apparatus  were  exhibiting,  and  there  was  no  doubt  it  would 
be  one  of  the  fine.^t  electrical  exhibitions  ever  held  in  Wales. 
A  sub-committtv  was  appointed  to  arrange  the  advertising  and 
other  details. 

Indian  Import  Duties  on  Accumulators. — (1)  Enclosed 
eplash-proof  type  for  motor  vehicles.  'M  j^er  lent.  mi  nilorrni. 
(2)  Enclosed  spla.sh-proof  special  type  for  electric  traction. 
15  per  cent,  ad  i-aloreni.  (3)  Sliecial  ty|X'  for  train  lighting 
frequently  imjJorted  and  always  recognised  as  part  of  a  system, 
1(1  per  cent,  ad  valorem.  (4)  Other  tyix-s  used  in  direct  con- 
nection with  a.  prime  mover  whether  for  power  storage  or 
other  purpases.  '2\  per  cent,  ail  calorcm. — Heater's  Trade  Ser- 
vice (Calcutta). 

A  Preston  Guild  Tableau. — One  of  tlic  features  of  interest 
in  the  trade  procession  which  was  a  part  of  the  proceedings 
(luring  the  Pre.ston  Guild  celebrations  was  the  display  of  the 
Lancashire  Dynamo  &  Motor  Co.,  Ltd.  This  was  a  five-ton 
electric  lorry  liearing  tableaux  contrasting  tlie  old  way  of 
lianunering  with  the  new,  electrical,  way.  At  one  end  was  a 
prehistoric  blacksmith  operating  a  rough  mechanical  hammer 


A  PuKSTON  Guild  T.\bleau. 

constructed  of  logs  and  green  timber.  The  other  tableau  was 
a  modern  pneumatic  hammer  belt-driven  by  a  "  Lancashire  " 
motor.     The  accompanying  illustration  depicts  the  display. 

The  English  Electric  Co.,  Ltd.,  had  a  display  showing  the 
progress  of  artificial  lighting,  locomotion,  and  "  wireless." 

Carron  Company  Developments. — ("arron  Company  has 
rei-entlv  opened  new  stockrmjms  and  workshops  at  15,  Upper 
Thames  Street,  E.C.4,  where  an  up-to-date  building  has  just 
been  erected  complete  with  every  modern  appliance  for  the 
economic  and  speedy  handling  of  orders.  Goods  are  dispatched 
from  the  company's  works  at  Carron,  Stirlingshire,  via  its 
own  fleet  of  steamers,  the  "  Carron  Line,"  to  its  wharf  on 
the  Thames,  and  thence  by  barge  direct  to  the  new  vvare- 
hou.se,  which  has  an  entrance  to  the  river.  After  testing  and 
checking,  orders  are  tlience  dispatched  by  means  of  a  new 
fleet  of  motor  vehicles,  with  the  result  that  practically  imme- 
diat*.'  delivery  should  he  pos.sible  of  any  of  the  firm's  products 
which  may  be  required,  .^n  ui)-to-date  \vork.shop  antl  also  a 
trade  counter  are  features  of  the  new  premises,  and  in  addi- 
tion to  the  existing  trade  showrooms  at  .5(J,  ISerners  Street, 
W.l,  and  at  15,  Upper  Thames  Street,  which  will  Ih;  retained, 
an  additional  showroom  will  shortly  be  oix-ned  at  the  latter 
addre.ss,  which  will  be  devoted  exclu.sively  to  heavy  cooking 
apparatus  for  marine  and  industrial  use  which  has  long  been 
a  .special  feature  of  the  firm's  business. 

India's  Import  Trade. — In  forwarding  to  the  Department 
of  Overseas  'Trade  a  .summary  of  India's  import  trade  during 
the  first  quarter  of  the  statistical  year,  H.M.  Senior  Trade 
Commissioner  at  Calcutta  states  that  the  total  imports  of 
merchandise  into  India  for  the  three  months  April-June 
declined  from  66  crores  of  rupees,  in  1921,  to  53  crores,  m 
the  corresponding  jieriod  of  the  present  year.  It  is  satisfac- 
tory to  note  that  the  United  Kingdom  increased  its  share 
from  58  to  62  per  cent.,  as  contrasted  with  a  reduction  in 
the  share  of  the  United  States  from  11.6  to  7  per  cent.,  and 
in  the  case  of  .Tapan  from  6.V  to  5  per  cent.  German  shij)- 
ments.  however,  rose  from  1.9  to  5.7  per  cent.,  and  those 
from  Belgium  from  2.2  to  2.7  per  cent.  It  is  not  surprismg 
that  the  prodigious  imports  of  machinery  and  millwork  of 
last  year  have  not  been  maintained.  The  total  imports  in 
the  first  quarter  fell  from  10  to  6.4  crores. 

The  import  of  ele-;trical  machinery  fell  from  112  to  94 
lacs.     The  British   thare   increased  from  71   to  74  lacs,   in 


cwntrast   to  the  decline  in  .American  imports  from  36  to  13J 
lacs. 

Last  year's  very  heavy  imports  of  electrical  instruments 
and  apparatus  were  not  maintained,  and  the  figures  wen- 
retluced  from  159  to  66  lacs.  The  British  -share  fell  from 
113  to  46  lacs,  that  of  the  United  States  of  America  from 
35  to  7  lacs,  and  that  of  the  Netherlands  from  2  to  1  lacs. 
Italy  increased  her  proportion  from  4.9  to  5.6  lacs,  and 
the  share  of  unclassified  countries  increased  slightly  from 
3  to  4J  lacs. 

.Mazda  Lamps.— PnicE  Reduction.^  Below  Pre-war  Prices. 
— .\  substantial  decrease  in  the  price  of  Mazda  lamps  came 
into  effect  on  September  1st,  the  new  prices  being  in  several 
ca.ses  below  pre-war  level.  Labour  ami  materials  still  cost  a 
good  deal  more  than  in  1914,  and  one  might  naturally  expect 
present  prices  to  be  proiX)rti(.inately  higher  than  they  were 
before  the  war.  That  ^Iilzda  lamps  actually  cost  less  than 
in  those  days  is  attributed  mainly,  to  progressive  reductions 
in  manufacturing  costs  consequent  upon  increased  demand, 
higher  production,  and  improved  methods. 

In  addition  to  the  standard  lamps  referred  to  above,  the 
prices  of  Mazda  Candle,  Tul)ular,  and  Train-Lighting  lamps 
have  also  been  reduced.  Full  infoiiiiation  uiiou  tin'  nev. 
prices,  together  with  generous  supplies  of  advertising  matter, 
may  be  obtained  from  the  British  Thomson-Houston  Co., 
Ltd.,   Mazda  House,  77,  U^pper  Thames  Street,  E.C.4. 

Book  Notices. — The  Decimal  Educator,  Vol.  V,  No.  17, 
September.  London:  The  Decimal^  Association.  Price  6d.— 
In  this  issue  are  a  report  of  the  sixth  General  Conference  of 
Weights  and  Measures;  a  note  on  a  system  of  decimal  coinage 
prii|iiiiiiided  by  Mr.  T.  Lawton;  a  review  of  Mr.  \^'.  A. 
.VppJetuii's  recent  book  on  Labour  pohcy;  and  many  otliei 
items  of  interest  and  educational  value. 

The  Journal  of  the  South  African  Institution  of  Et\gineers, 
Vol.  XXI,  No.  1,  August,  1922.  Johannesburg:  The  Institu- 
tion. Price  2s. — This  issue  contains  the  presidential  address 
of  ivlr.  J.  \V.  Kirkland;  a  paper  on  "Home-made  -Apparatus 
for  Welding  Hollow  Steel,"  by  Mr.  G.  T.  Andrews;  a  list 
of  South  Afi'ican  patents;    and  an  index  to  Volume  XX. 

"  Science  Abstracts  "  A  and  B.  Vol.  XXV,  Part  7,  No.  29.">. 
July  31st,  1922.  London  :  E.  &  F.  N.  SiX)n,  Ltd.  Price  2s. 
6(1.  each. 

"  Diesel  Engines  for  Land  and  Marine  Work,"  bv  .\.  P. 
Clialkley.  Fifth  edition. ,  Pp.  xviii-l-3;:i0;  figs.  161.  2Ls.net. 
"  Manual  of  Reinforced  Concrete,"  bv  C.  F.  Marsh  and  W. 
Dunn.  Pp.  xvi-(-504;  207  figs.  Price  21s.  net.  London; 
Constable  &  Co.,  Ltd. 

"Sparking  Plugs,"  by  A.  P.  Young  and  II.  Warien.  Pp. 
xii-M06;  61  figs.  London:  Sir  Isaac  Pidiian  \  Sons.  Pnce 
2s.  6d.  net. 

"  Patents  for  Inventions,"  by  J.  E.  Walker  and  U.  H. 
Foster.  Pp.  xiii-(-377.  London ;  Sir  Isaac  Pitman  &  Sons. 
Price  2l8.  net. 

"  Industrial  Negotiations  and  Agreements,"  with  a  fore- 
word by  the  Rt.  Hon.  J.  R.  Clynes,  M.P.  Pp.  76.  Price  2s. 
■'  The  Fair  Wages  Clauses,"  pp.  16.  Price  3d.  Loudon  : 
The   National  Joint  Council  of  the  Labour  Movement. 

The  Norwejjian  Fair. — The  annual  fair  at  C"hristi;ini:i  has 
been  a  great  success,  and  up  to  the  preseiit  has  been  visilcd 
by  more  than  1(KI,(KJ(I  persons.  Considerable  orders  have  been 
received,  and  the  exhibiturB  dechiie  themselves  very  satislieil 
with  the  result  of  the  fair. — Renter  (Christiania,  September 
9th). 

Vienna  International  Fair. — The  third  Inlern.iiumal  Fair 
was  oiiened  by  the  Federal  President,  Merr  Ihiiiiiscb,  on  Sr|N 
tcmber  10th.  The  number  of  exhibitors  is  four  tliou.siiid  7 
per  cent,  of  whom  are  foreigners.'— /.'ch/ci-   (Vienna). 

Our  Foreign  Trade.— Aunusx  Figuhhs. — Tlu'  following 
were  the  values  (if  iuiports  and  exports  <:f  elcL-trical  goods  and 
machinery   during  .Vugust,  1922:  — 

.\ugust,  Inc.  or  Inc.  or  dec. 

1922.  dec.  8  months, 

ImimriH—  1922. 

Electri(-al         goods  U                       ^                            £ 

and  apparatus  143, 49S         -|-     51,52(;        -      576,519 

Machinery            ...  7(54,336        -t-     87,936        -  3,111,609 
Exports — 
Electrical       goods 

and  apparatus  614,749        -  361 .171         -  4,846,608 

Machinery           ...  4,363,798        -   788,907        -18,875,287 
lie-rxportK — 
Electrical        goods 

and    apparatus  8,210         -       3,6I.'5         -        46,223 

.Machinery            ...  120,468         -     65,(1.-,!)         -      178,.590 

Lead  Report. — Messrs.  J.inies  bdrsler  \-  Co.,  in  their  re- 
poit  dated  September  9th,  say  : — Closing  |)rices  yesterday  were 
pr.ictically  the  same  as  last  week,  at  £'24  bs.  for  the  current 
m( nth  and  ii-j  7s.  6d.  for  December.  All  metals  have  been 
quiet  this  wee'k.  and  interest  in  lead  has  chiefly  been  shown 
for  the  Deceml)er  position.  Transactions  total  about  3,6'KJ 
tons.  I/'ad  continues  t'>  come  in  freely — about  3,(XX)  tons 
appearing  in  the  Customs  entry  so  far  this  month  fcr  London 
and  Liverpool  alone,  of  ^^hich  1,800  tons  is  from  Burma. 
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Scottish  Motor  Exhibition. — ^The  Kelvin  Hall  Committee 
of  the  Gla.sgow  Coiporation  recommends  that  the  Scottish 
Motor  Ti'atle  Association  be  granted  the  use  of  the  hall  from 
January  26th  to  February  3r(l,  IMi,  at  a  rental  of  i'1,850. 

New  United  States  Tariff  Bill. — It  is  understood  that  a 
coinpromis<3  was  reached  on  Scptcnibcr  'Jth  at  a  conference 
between  nu'inbors  of  the  ll(jusc  of  K4'i)resentatives  and  the 
Senate  on  the  question  of  valuation,  which  forms  the  basis  for 
duties  in  the  new  Tariff  Bill.  The  Senate  Finance  Committee, 
in  revising  the  Bill,  rejected  the  .\jnerican  valuation  scheme 
of  the  fIou.se  of  Representatives,  sub.stitiiting  for  it  a  modified 
fiirni  of  foreign  valuation. — Heutcr  (\Va.shington). 

For  Sale. — By  direction  of  the  Disposal  Board,  Mr.  C.  D. 
I'hillips  will  sell  by  auction,  on  October  3rd  and  following 
days  at  H.M.  Factory,  Pembrcy,  South  Wales,  plant  and 
machinery,  incluiling  boilers,  pumps,  electric  motors  and 
starters,  electrical  and  miscellaneous  stores,  &c. 

By  instructions  from  the  Sun  Electrical  Co.,  on  account  of 
the  ti'ansfer  to  their  new  works,  Messrs.  H.  Butcher  &  Co. 
will  sell  by  auction  on  Septeudjer  2'2nd,  at  57  and  59,  Neaf 
Street,  Long  .•\cre.  W.C,  suipUis  plant,  machine  tools,  stores, 
&c.     (See  our  advertisement  pages.) 

Chinese  Notes. — The  Hsiao  Huang  Electric  Co.,  of  Huang 
Cli'iao.  and  the  Changshu  Electric  Light  Co.,  Ltd.,  of 
Cliangshu  Iviangsu,  have  been  registered. 

The  Foochow  Telefjhone  Co.  has  decided  to  increase  its 
capital  from  $2.50,000  to  $400,000. 

New  French  Companies. — There  has  been  formed  at  Lille 
(202,  Kue  du  Faubourg  de  Douai)  the  Ateliers  Electro-techni- 
(jues  du  Nord  for  all  operations  relating  to  the  industry  and 
trade  in  electrical  apparatus  and  their  applications.  The 
capital  is  ], 100,000  fr.  in  500-franc  shares,  of  which  1,200 
are  allotted  to  M.  Henaut  as  consideration  for  his  assets. 

Manufacture  d'lsdlants  Ceraniicjues  de  la  Drome  is  the  new 
title  uf  the  Societe  l'>aneai>e  des  Etal)li.ssements  N.I.O.C.A., 
which  has  taken  in  the  Manufacture  Jyyonnaise  d'lsolants 
Ceraniiques  (Six-iete  Kayinond  Durand  et  Cie.).  The  capitiil 
of  the  comiiany  is  7(X(,IKH)  fr.,  and  its  object  the  making  of 
all  articles  related  to  electricity.  Its  offices  are  at  St.  Vallier 
(Drome). 

La  Societe  lyorraine  de  Distribution  de  Gaz  et  d'Electricite 
li.is  been  constituted  as  a  limited  liability  company  at 
Montigny-le.s-Met/.   (Moselle),  with  a  capital  of  500,000  fr. 

Les  Secteurs  Electriques  de  Provence  has  been  formed  in 
l^aris  (157,  Rue  l^ereire)  for  the  distribution  of  electricity  for 
all  purposes,  with  a  capital  of  400,000  fr.,  to  be  raised  event- 
ually to  5,000,(1110  fr.  700  of  the  shares  (500  fr.)  are  allotted 
to  the  Omnium  Francaise  d'Electricite  as  consideration  for 
its  assets. 

OiUfuel  Appliance  Exhibition. — .\n  international  exhibi- 
tion of  appliances  for  the  use  of  oil  fuels  is  to  be  field  in 
Paris,  during  October,  under  the  auspices  of  the  French 
Society  of  Industrial  Chemistry. 

Belgian  State  Railway  Contracts. — The  Commercial  Sec- 
retary to  M.M.  Endja.ssy  at  Brussels  has  forwarded  extracts 
from  the  Clironiqiic  dcs  Traiujiix  Publics  regarding  a  certain 
clause  to  be  added  to  the  existing  "  Cahicr  des  Charges  Spe- 
cinux,"  under  which  foreign  firms  will,  in  future,  have  to  state 
the  place  where  the  goods,  the  subject  of  the  tender,  are  pro- 
duced or  manufactured  when  ,submitting  tenders  for  Belgian 
State  Railway  contracts.  United  Kingdom  firms  may  consult 
the  extracts  referred  to  on  application  to  the  Department  of 
Overseas  Trade.  35,  Old  Queen  Street,  London,  S.W.I  (quoting 
reference  No.  16598  F.W.). — Board  of  Trade  Journal. 

New  Belgian  Companies. — .\  co-operative  electrical  com- 
pany styled  the  Electritite  de  Pecq-Estaimbourg,  Nechin  et 
Extentions  has  been  formed  at  Tournai  for  the  distribution 
of  electric  current  in  the  federated  communes  named. 

T'mmels  et  Co.  is  the  name  of  a  firm  registered  as  a  com- 
pany at  Liege  (29.  Quai  des  Tanneurs).  Its  .scope  is  electiical 
installitluns  of  all  kinds  and  the  manufacture  of,  and  trade  in, 
ele(tiii-;il  materials. 

II.  Liulewig  et  V.  Simonis,  fournitures  generales  d'elec- 
tricite  IS  the  designation  of  a  company  embodied  at  Liege 
(14,  Quai  de  la  Batt)  for  the  objects  indicated  in  its  title. 

Australian  Engineering  Wages. — Employes  in  the  engi- 
neering industry  are  betraying  .signs  of  restlessness  following 
the  heavy  rediictinn  in  wages  which  l)ecame  operative  on 
June  3((th.  fn  some  country  centres  in  Victori.^  direct  action 
has  been  hinted  at,  but  it  is  not  thought  that  strike  measures 
will  be  resorted  to.  The  award  reduced  the  pay  of  tradesmen 
from  £6  2s.  6d.  to  £5  3s.  Sd.,  and  a  recent  meeting  of  abou(t  7U0 
Melbourne  members  of  the  A.E.U.  decided  not  to  resist  the 
award,  particularly  as  the  (piestions  of  hours,  cla.?sification, 
and  .some  other  rat<'s.  are  to  be  dealt  with  by  the  .Arbitration 
Court  on  .\ngiist  1st.  Meetings  held  in  other  States  to  con- 
sider the  new  award  have  expressed  greal  dis.satisfaction  with 
the  drastic  reduction,  but  hitherto  no  .stoppages  have  occurred. 
A  considerable  amoimt  of  unemployment  exists  in  the  iron 
and  steel  trades,  and  it  is  estimated  that  somewhere  about 
3.50  engineering  trade.snien  are  idle  in  Melbourne,  'llie  pro- 
prietor of  one  of  the  largest  engineering  shops  in  the  city 
recently  declared  that  it  was  a  case  of  "  scrapins  alone  " 
to  keen  the  men  in  the  works  emploved.— Heiifer's  Trade  Ser- 
vice (Melbourne). 


Electricity   Meters  in  Sydney,   New   South   Wales. — M  a 

recent  meeting  of  the  Sydney  City  Council  electricity  com- 
mittee the  deputy  general  manager  of  the  Electricity  De- 
partment reportiid'  .that  the  Ele  -tricity  Meter  Manufacturing 
Co.,  of  Sydney,  had  been  paid  i,'3.lH8  in  excess  of  the  market 
values  ruling  for  meters  at  the  time  the  several  orders  were 
placed.  This  was  done  with  a  view  to  assisting  the  com- 
pany to  establish  the  meter  indu.stry  in  Sydney.  The  first 
subsidy  was  in  November,  1021),  when  the  Council  agreed  to 
pay  the  company  i;l,(XIO  more  than  it  could  otherwise  have 
bought  1,000  meters  for  in  the  open  market  at  the  time. 

Pending  the  receipt  of  a  letter  addressed  to  the  Town 
Clerk  by  the  company,  the  committee  postponed  rtill  the 
next  meeting  its  recommendation  as  to  whether  or  not 
another  order  should  be  given  to  this  company  for  meters, 
which  it  was  pointed  out,  would  be  7s.  each  above  the  price 
at  whitdi  similar  meters  were  quoted  in  England  on  June 
30th  last. 

Mr.  J.  Brydcn  Brown  (director  of  the  Electricity  Meter 
Manufacturing  Co.)  is  reported  to  tiave  said  that  he  ex- 
pected a  duty  of  27i  per  cent,  to  be  imposed  on  electricity 
meters  imported  from  England,  and  40  per  cent,  on  meters 
imported  from  .America.  This,  he  claimed,  would  .still  show 
the  Council  a  saving  in  purchasing  the  Sydney-made  meter, 
which  would  be  .superior  to  the  English  meter  now  quoted 
to  the  Council  at  .338. — Hifdncn   Dailn   Telegraph. 

A  Works  Visit. — .\t  the  invitation  of  the  Brush  Electrical 
Engineering  Co..  Ltd..  l/oughborough,  a  party  of  students 
from  the  Leicester  Technical  School  paid  a  visit  to  the  com- 
pany's works  on  September  1st.  The  party  was  divided  up 
under  guides  for  a  tour  of  inspection  of  the.  works  and  the 
firm's  various  manufactures. 

Considerable  interest  was  taken  in  the  Brush-Ljungstrom 
steam  turbine  and  the  turbo-generator  sets,  the  tramway 
and  rolling  stock  departmentii,  and  the  transfornier  depart- 
ment. .\t  the  conclusion  of  the  tour,  tea  was  orovided  by  the 
directors,  after  which  a  few  words  of  welcome  by  Mr.  Brother- 
ton,  the  works  manager,  were  acknowledged  by  a  liearty  vote 
of  thanks  by  Mr  Taylor,  head  of  the  engineering  department 
of  the  I^eicester  Technical  School. 

Applications  for  British  Trade  Marks.— ^.Appended  is  a 
summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  associated  with  the 
electrical  trades  and  industries.  Any  firm  desiring  to  enter 
an  objection  to  any  of  the  applications  ha.s  one  month  in 
which  to  do  so  from  the  dates  mentioned  below.  In  the 
case  of  foreign  firms  the  name  of  the  British  representatives 
to  which  the  objections  must  be  sent  is  also  given. 

Hobart.  No.  413,688.  Class  6.  Electrical  food-preparing 
machinerv.  The  Hobart  Manufacturing  Co.,  Ltd.,  Hobart 
House,   Charterhou.se  Street,   London.  E.C.  .\ugust  9th,  1922. 

Meghi.  No.  426,279.  Class  6.  Wiring  looms  for  comnm- 
tators  of  motor-car  engines.  The  Reliance  Works  Co.,  Ltd., 
Rvde  Terrace,  Floating  Bridge,  Southampton.  August  9th. 
1922. 

Radiovox.  No.  425.221  Class  8.  Philosophical  and  scien- 
tific instruments  and  apparatus.  Marconi's  Wireless  Tele- 
I'laph  Co.,  Ltd.,  Marconi  House,  Strand,  London,  W.C. 
August  9th,  1922. 

Ethophone.  No.  426,144.  Class  8.  Receiving  and  trans- 
mitting apparatus  for  wireless  telegraphy  or  telephony. 
Burndept,  Ltd.,  Aerial  Works,  Blackheath,  S.E.16.  August 
9th,  1922. 

Bakelaque  Insulation.  Best  British  Manufacture  (lettering 
and  design)  electrical  insulating  material,  .\ttwater  &  Sons, 
Hopwood   Street    Mills,   Preston.     August  9th.    19'22. 

Ocetherm.  No.  426,093.  Class  4.  Carbons  for  electrical 
purposes  and  graphite,  raw  and  partly  manufactured.  Eugen 
Conradty.  trading  as  C.  Conradty,  9.  Spittlertorgraben, 
Nuremburg.  Germany.    .■August  16th.  1922. 

Anollo.  No.  426,704.  Class  8.  Wireless  telephony  and 
similar  apparatus.  Craies  &  Stavridi,  .\nollo  House.  4,  Bun- 
hill  Row,  London.  E.C.     Ausust  16th,  1922. 

Pesco.  No.  426.941.  Class  11.  Electric  accumulators 
and  batteries  for  medical  purnosea.  Mitchells'  Electric  and 
Wireless.  Ltd.,  McDermott  Road,  Peckham,  S.E.  August 
16th.  1922. 

B.W.  (lettering  and  design).  No..  426,786.  AH  poods  in 
Cla.ss  8.  Wireless  Appliances,  Lt<l..  Palace  House.  Shaftes- 
btirv  Avenue,   London.  W.C.     August  2:3rd.  1922. 

MaLmophone.  No.  4'2»i,890.  Clas"  8  Wireless  telegraph 
and  telephone  apparatus.  Edward  E.  Rosen  .^-  Co..  City 
H-use.  1.58,   Citv    Rond.  Tondon.   E.C.     Auffiist  23rd.   1922. 

Svmonhon.  No.  426, a37.  Clnss  .8.  Wireless  eommuni- 
ca^inr'  instnmients  and  apparatus.  Mitchells'  Electric  and 
Wireless  Ltd.,  MiDermott  Road.  Peckham.  S.E.  August 
2;l-d.    19->'. 

Sen  No  42.5.9->4.  Cl'ss  13.  Snarking  plugs.  Tbe  Lion 
Snarking  Phis'  Co  .  175  Rue  dray.  Brussels.  Belgium 
'Albert  L  Mond.  19,  Southamnton  Buildings,  Chancery 
Li-n-^    London    W,C  1      August  16tK    19-».. 

Nichromo.  No.  J'X5.5.'^7.  Class  8.  Electrical  re.sistances. 
The  British  Driver-Hnrris  Co  T,td  Gaythorn  Mill,  Albion 
Street    Mar-hester     .August  23rd.   19'>2. 

Favdnn.  No.  426,65=>.  AH  poods  in  Class  8.  ■^'irMess 
Speciality  Apparatus  Co.,  13,  State  Street,   Boston,  U.S.A. 
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(Marks  &  Clerk.  57-5S,  Lincoln's  Inn  Fields,  London,  W.C.). 
August  33rd,  19il. 

Telecepta.  No.  4'2'i.03.?.  Class  S.  Wireless  communicating 
in.-itrumeuts  and  aiiparatus.  Mitchells'  Electric  and  Wireless, 
Ltd.,   McDermott   Koad.   Peckham,   S.E.    August  23rd,  IQil 

Aefhercepta.  Xo.  I'JO.ilSO.  Class  8.  Wireless  communi- 
cating inssiruments  ami  apparatus.  Mitchells'  Electric  and 
Wircle.<«.  Ltd.,  McDcrniott  Road,  Peckham,  S.E.  August 
2(rd.  lO-a. 

\yirel<K-epta.  No.  i'26,940.  Class  8.  Wireless  communi- 
cating instruments  and  apparatus.  Mitciiells'  Electric  and 
Wireless.  Ltd..  McOorniott  Road,  Peckham,  S.E.  August 
2ird.  !!>>>. 

■  Savolite.  No.  ■1-2-L634.  Class  13.  Electric  lamps  (ordi- 
nary). Naaiiikxize  Venootschap  Philips'  Gloeilampenfabriek, 
Eindhoven,  Holland  (Boult.  Wade  it  Teniiaut,  112,  Hatton 
Garden.  TAindon.  E.G.).    August  'Srd,  1922. 

Watliff  Co.  Commutator  Engineers  (lettering  and  design). 
No.  424.476.  Class  6.  Commutators  and  conmiutator  bars 
for  electric  motors  and  generators.  WatlifF  Co..  38,  Webb's 
Road.   Batter.sea,  London,   S.W.    August  30th,   1922. 

Owl  (de.sign).  No.  42-5.631.  Class  6.  Electric  horns  and 
alarms.  Thomas  S.  Eoger.-!,  2.5,  Edmund  Road.  Alum  Rock, 
Birniinghiim.    August  30th,   1922. 

Midland  Trade. — .\  Midland  correspondent  reports: — 
There  is  a  consensus  of  opinion  among  representative  manufac- 
turers and  commercial  men  in  Birmingham  that  the  worst  of 
the  industrial  depres.sion  has  been  passed.  The  outlook  is  dis- 
tinctly better  than  recently:  more  labour,  particularly  in  the 
metal  trades,  is  being  ab.'Jorlied  into  industry,  and  consumption 
of  current  for  power  p\irix)ses  is  increasing  at  a  satisfactory 
rate,  .\pplications  for  services  to  the  Electric  Sujiply  Depart- 
ment are  numerous.  As  to  the  electrical  industry  itself  (which 
is  still  rather  quiet),  it  is  reported  that  one  large  company 
is  engaged  on  an  important  contract  for  generating  plant  for 
Sydney.  Lighting  sets  for  large  private  houses  are  also  re- 
ported to  be  in  l)etter  demand.  The  brass  trade  is  fairly  busy 
in  electrical  and  kindred  fittings.  There  is  undoubtedly  a 
rather  more  optimistic  tone  in  industry  generally,  but 
obviously  recovery  can  only  be  brought  about  slowly. 

Outing. — Tlie  annual  outing  of  the  employes  of  the  D.P. 
Battery  Co.,  Ltd.,  Bakewell,  took  place  on  September  9th. 
Black|)(K)l  was  again  visited,  and  by  special  arrangement  the 
party,  which  niuubered  about  200,  travelled  in  reserved 
saloons  on  a,  special  excursion  train  which  left  shortly  before 
5  a.m.  Blackpool  was  reached  in  good  time,  and  as  the 
return  train  did  not  leave  before  10  p.m.  a  full  day  was  avail- 
able in  which  to  visit  the  pleasure  beach  and  the  various 
other  attractions  which  Blackpool  provides. 


LIGHTING     AND     POWER     NOTES. 


Atherton.— Ye.\r's  Wokkixg.— There  was  a  net  surplus  on 
the  electricity  undertaking  of  £958.  This  has  been  trans- 
ferred to  the  resers-e  fund  account. 

Australia. — Victorian  Water  Power  Resources. — The 
Victorian  Electricity  Commission  has  fornuilatei^  a  scheme  for 
utilising  the  hydro-electric  resources  of  the  Stave.  Based  on 
the  Sugarloaf  r!c.servi,rr.  on  thi>  Goulhurn  Paver,  the  project, 
when  completed,  will  furnish  electrical  energy  to  Echuca, 
Sbcpparton,  and  Albury.  Ihe  whole  of  the  present  probable 
electric  power  consumption  of  this  territory  has  been  tound  to 
compri.>«'  alxiut  G,000,UOO  kWh  l)er  annum,  with  the  pro.spect 
ol  an  irurease  within  a  few-  years  to  more  than  double  this 
amount.  ITiere  will  be  five  power  houses,  all  of  which  will 
feed  into  a  common  sub-station,  situated  about  eight  miles 
from  Sugarloaf,  whence  transmission  lines,  operating  at 
6<5,0(JO  V.  will  run  to  the  various  power  centres,  and  also  con- 
nect, on  the  northern  out.skirts  of  Melbourne,  with  the  latter's 
high-pressure  network  from  M(jrwell.  The  estimated  cost  of 
the  scheme  is  ;fi962,320.  The  scheme  is  to  be  completed  b^ 
1927.  anU  tiie  Conunission  lias  recoiiiniended  that  work  ou 
the  transmission  lines  be  first  proceeded  with,  and  the  total 
(•u.^-t  sprejid  over  five  years 

Nkwca.sti.e  (N.S.W.).— Last  year  l,9f)0  new  consumers  were 
added  to  the  list  of  users  of  electricity  in  the  municipality, 
anil  t<i  meet  the  iiu-icasing  demand  tor  electricity  for  light 
and  pf)wpr  th('  City  Council  has  decided  to  borrow  £50,000 
for  additional  plant. 

Ba.nkstown  (N.S.W.).— The  Town  Council  has  approved  a 
plan  to  borrow  i':i().(Ki<i  at  6  per  cent,  in  order  to  install  an 
electric  lighting  system  in  the  town. 

Wy-nni-m  (Ql-eesslani)).— The  Town  Council  proposea  to 
borrow  i,'2],00<J  to  establish  an  electricity  undertaking. — 
llcuter'a   Trade   Service    (Melbourne). 

Brazil.— Ei,ECTRicrry  Scppia-  Extensions f— A  Liverpool  firm 
of  electrical  cfmtractors  has  received  a  substantial  order  from 
Brazil,  placed  by  Mcfwrs.  Supenille,  Barbara,  Buxton, 
Giiilaym  y  Cia.,  who  recently  purchased  from  the  Companhia 
Telefonica.  Rio  ("'.ramh-n^e,  tlie  important  electrical  station 
of  Rage.  The  Brazilian  company  proposes  to  introduce  vari- 
ous improvements  in  the  servi.  pn  of  illumination  and  distri- 
bution of  energy,  and  further  orders  may  be  placed  in  t•lli^ 
countrv. — Reuier's  Trade  Service. 


Caerphilly.- Loan  Sanctioned.— The  Urban  District  Coun- 
cil has  received  sanction  to  a  loan  of  £8,400  towards  an  elec- 
trical undertaking  for  the  area.  The  amount  includes  ±1,000 
for  estimated  extensions  in  the  next  three  years. 

Continental.— Holland.— H.M.  Consul-General  at  Rotter- 
dam has  forwarded  to  the  Department  of  Overseas  Trade  ex- 
tract-s  from  the  Dutch  Press  of  recent  dates  concerning  pro- 
posed undertakings  which  may  lead  to  openings  for  British 
trade.  .\  decision  has  been  taken  by  the  Town  Council  of 
Weesp  in  favour  of  the  electrification  of  the  municipality. 
l'\ir  that  purpt>se  a  loan  of  gld.  ]2(I,(KI0  will  be  issued.  'Iho 
T(n\n  Council  of  (Jouda  has  voted  the  sum  of  gld.  IOO,0(K)  for 
a  boiler  with  a  heating  surface  of  305  sq.  in.  and  further 
materials  for  the  electric  power  station. 

France.  —  The  Corapagnie  Parisienne  de  Distriljution 
d'Electricite  has  drawn  up  an  extensive  programme  of  im- 
provement, involving  an  outlay  of  548,(J00,00t)  fr.  The  pro- 
gramme is  divided  into  three  sections.  A  section  comprising  : 
exten.sion  of  generating  stations  (94,000,000  fr.);  extension 
of  sub-stations  and  the  building  of  a  new  sub-station 
(2;i,000,t)00  fr.) ;  high-pressure  feeders  (IS.OOO.WK)  fr.);  high- 
and  low-pressure  distributors  (33,000,000  fr.) ;  high-  and  low- 
pressure  networks  (26,000,000  fr.);  consumers'  transformers, 
services,  and  meters  (33,7()0,000  fr.) ;  improvements  of  pubUc 
lighting  (3.800,tKX)  fr.).  After  completion  of  the  foregoing,  B 
and  C  sections  w'ill  be,  taken  in  hand,  the  former  in  order  to 
raise  the  power  of  the  company's  installations  to  23.J,(XK)  kW ; 
the  latter  in  order  to  prepare  the  way  for  the  adoption  of  a 
frequency  of  50  cycles  throughout  the  company's  network. 
The  sum  allotted  to  these  two  section^  is  34,(KK*,obo  fr. 

Italy. — Since  1910  the  Italian  Company  for  the  Utilisation 
of  the  Water  Resources  of  Venetia  has  been  engaged  on  a 
scheme  for  deriving  electrical  powder  from  the  waters  of  the 
Lake  of  S.  Croce.  The  results  w-ere  so  good  that  plans 
were  drawn  up  for  the  complete  exploitation  of  the  water 
power  in  this  area,  and  the  necessary  w-orks  were  started 
immediately  after  the  war.  In  the  1910  scheme  water  was 
taken  from  the  lake,  which  is  380  metres  aliove  sea-level, 
through  a  pressure  tunnel  having  a  capacity  ol  2t>  cubic  metres 
a  second,  to  the  valley  of  the  Meschio,  and  utilised  m  a 
power  station  at  Fadalto,  which  contained  three  generating 
units  of  4,500  h.p.  each  and  one  of  8,00<.)  h.p.,  working  with  a 
fall  of  95  metres.  Flowing  down  the  valley  to  the  Lago  Morto, 
275  metres  above  the  sea,  the  water  fed  a  second  power 
station  at  Nove,  where  the  installation  was  of  17,(KH)  h.p.,  and 
then  passed  to  a  third  station  at  S.  Floriano.  a  little  below 
Nove,  where  the  generating  capacity  was  only  small.  The 
new  plant  is  parallel  with  the  first,  with  the  difference  that 
the  quantity  of  water  stored  in  the  Lake  of  S.  Croce  is  in- 
creased from  40  to  120  million  cubic  metres.  Ite  lake  is  fed 
by  water  from  the  River  Piave.  and  the  tunnel  leading  from 
it  to  Fadalto  has  a  capacity  of  100  cubic  metres  a  .second.  In 
the  new  station  at  Fadalto,  situated  close  to  the  old  one, 
six  new  turbines  of  24,iK)0  h.j>.  each,  are  to  be  installed, 
bringing  up  the  total  capacity  at  this  point  to  166,000  h.p. 
The  fall  available  varies  from  84  to  110  metres,  according 
to  the  level  of  the  water  in  the  lake.  At  Nove  four  24,0(O-h.p. 
turbines  are  to  be  installed  in  a  new  power-house,  raising 
the  total  capacity  to  115,000  h.p.  Later,  the  water  from  Nove 
will  be  partially  utilised  at  S.  Floriano,  where  the  station 
will  be  enlarged  to  5,000  h.p.,  and  the  remainder  will  be 
diverted  through  a  new  canal  to  the  River  Livenza,  where 
there  is  a  fall  of  124  metres,  and  three  24,000-h.p.  turbines 
will  ultimately  be  installed.  The  turbines,  three  of  wbvh 
have  already  been  finished  by  a.  Milan  firm,  will  be  coupled 
to  alternators  generating  at  6.6(K)  volts,  42  periods,  the  pres- 
sure being  raised  to  .55.(.KXt  and  110.(10(1  volts  for  transmission. 
— Titues  Trade  Supplement. 

China. — Fi'shun. — The  third  power  house  of  the  Fushui. 
Collieries  is  now  in  operation,  with  a  capacity  of  12,500  kilo 
watts,  bringing  the  total  capacity  of  the  colliery  supply  up 
to  30,000  kilowatts.  Pulverised  coal  fuel  is  used,  the  installa- 
tion being  of  the  Holbeck  system  u.sing  three  crushers  worked 
by  a  7.5-h.p.  motor  and  crushing  up  to  five  tons  per  hour. 
It  is  expected  that  the  pulveri.sed  coal  fuel  principle  will  be 
extended  to  other  plants  later  on,  as  it  is  con.sideied  that  the 
pulverising  allows  of  certain  low-grade  coals  being  used  in 
the  mixture  which  are  otherwise  wasted.— /ia.s(c™  Engincer- 
'■»[/. 

Crewe. — Loan. — The  Town  Council  has  received  the  sanc- 
tion of  the  Electricity  Commissioners  to  the  borrowing  of 
£2,.5IX)  for  plant,  switchgear,  Ac,  being  part  of  the  ±'10,(KXi 
applied  for.  Tlie  Electricity  Commissioners  have  requested  the 
Council  to  forward  further  information  before  giving  sanction 
to  the  remaining  amount. 

Dover. — Loan  Sanctioned. — The  Town  Council  has  received 
sanction  to  a  loan  of  £1,108  for  super-heaters  at  the  electricity 
works. 

Owing  to  the  success  of  electric  cookers  let  out  on  hire,  the 
Town  Council  has  decided  to  expend  £200  on  a  furtlier 
supply. 

Kast  Grinstead. — Eli-.ctricity  Schkmh.— The  Urban  Council 
has  decirleil  to  proceed  with  an  electricity  scheme  for  the 
town      Tlie  rvtiiiinted  capital  outlay  is  £20,000. 

(Continued  on  page  3S1 .') 
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THE     CROYDON     ELECTRICITY     UNDERTAKING. 


Recent    Reconstruction. 


The  Count}-  Borough  of  Croydon,  consisting  of  Croy- 
don, Selhurst,  Thornton  Heath.  Norbury,  Upper  Nor- 
wood, South  Norwood,  A(hlistondje,  Purley  and 
Waddon,  lies  on  the  southern  border  of  the  County  uf 
London,  and  has  a  population  of  close  on  200,000.  The 
area  is  mainly  a  residential  one ;  there  are  very  few  in- 
dustrial works  of  any  size,  so  that  the  electricity  supply 
undertaking  has  be«i  unable,  so  far.  to  build  up  a  day 
load  at  all  comparable  to  the  lighting  demand. 

The  system  as  originally  installed  l)y  Sir  Alexander 
Kennedy  in  1898  was  single-phase,  60  periods,  but  i  i 
1901  the  Corporation  converted  the  horse  tramway  to 
electric  traction,  and  installed  d.c.  machines  to  cope 
with  this  demand.  As  the  centre  of  Croydon  was  a 
large  shopping  area  with  a  fair  demand  from  small 
motor  users,  it  was  changed  over  to  d.c.  supply  at  the 
same  time,  so  that  there  were  always  three  sets  of 
generators  running  to  supply  the  three  systems. 

When  Mr.  A.  C.  Cramb  became  chief  engineer  in  1901 
he  decided  that  a  low-pressure  d.c.  distribution  system 
in  such  a  scattered  area  would  be  very  wasteful,  and 
that  high-pressure  a.c.  distribution  with  static  sub- 
stations would  best  meet  the  needs  of  the  district,  so  he 
stopped  any  further  d.c.  extensions. 

With  neither  hiring  nor  selling  powers,  the  earlier 
efforts  to  develop  a  day  load  were  severely  handicapped, 
but  by  persistent  effort  a  domestic  load  was  gradually 
built  up  which,  along  with  the  tramway  supply,  gave  a 
fairly  good  load  factor,  and  prices  were  reduced  in  191.3 
to  3id.  per  kWh  for  lighting  and  to  Id.  per  kWh  for 
domestic  purposes. 

It  was  early  obvious  to  Mr.  Cramb  that  he  must  unify 
the  system  of  generation,  but  as  he  had  made  a  profit 
every  year  with  his  numerous  small  sets,  and  large  sums 
were  handed  over  for  the  relief  of  rates,  his  committee 


area.  After  the  war  the  Electricity  Committee,  on  the 
advice  of  the  engineer,  obtained  a  second  opinion  which 
fully  endorsed  Mr.  Crandj's  former  recommendations, 
and  he  was  instructed  to  reorganise  the  works. 

The  largest  of  the  eleven  existing  sets  in  the  works 
was  of  1,000  kW.  Mr.  Cramb  advised  the  installation 
of    two    .j,000-kW    and    one    .'J.OOO-kW  three-phase  sets. 


Fig.  1.— New  Tuhbo-altkknaior  Si:ts. 


did  not  take  the  suggestion  of  reconstruction  seriously. 
During  the  war,  however,  when  the  lighting  output  was 
heavily  restricted  and  the  cost  of  coal  and  wages  in- 
creased, the  question  of  reorganising  the  supply  could 
no  longer  be  ignored,  tiiough  it  had  to  be  deferred  as 
Croydon    was    not    an    important   munitions  producing 


Fig.  -2. — Ciucllating   Waii.k   I'umi's. 

generating  at  6,300  volts.  He  proposed  to  divide  the 
single-phase  a.c.  network  into  two,  install  three  sets  of 
1,500-kVA  Scott-connected  transformers,  and  feed  one 
half  of  his  single-phase  network  from  one  phase  of  the 
two-phase  system  thus  produced  and  the  other  half  of 
his  network  from  the  other  phase,  using  the  hospital 
bar  of  the  existing  feeder  board  for  the  second  phase. 
At  the  same  time  he  advised  a  change  of  frequency  from 
60  to  the  standard 
frequency  of  50,  al- 
though this  would 
render  obsolete  all  his 
existing  single-phase 
reciprocating  -  engine 
generator  sets,  as  well 
as  the  older  types  of 
a  i  r-c  o  o  1  e  d  trans- 
fcuMuers  in  sub- 

stations which  over- 
heated at  compara- 
tively light  loads.  In 
his         opinion,  the 

:iliility  to  link  up  with 
inighbouring  under- 
takings at  a  future 
date  outweighed  the 
cast  of  such  a  change. 
For  the  s\ipply  to 
the  d.c.  area  and  tlie 
tramways,  four  con- 
verters were  to  be  in- 
stalled. 

To  acconnnodate  the 
necessary  three-pliase 
switchgear  a  new 
building  was  required 
at  the  side  of  the 
engine  room  (fig.  10), 
and  as  it  was  difficult 
to  make  the  existing  d.c,  switchlioard  conform  to 
modern  practice  in  its  old  position,  it  was  decided  to 
transfer  it  from  a  side  gallery  of  the  engine  room  into 
part  of  the  new  switchgear  building,  and  o]iiiortunity 
was  to  be  taken  to  bring  the  equipment  on  the  board  tii> 
to   date:  the  gallery    in   the  engine    room    which  wouKl 
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thus  be  freed    was    to    be    used    for    the    remote-control 
panels  of  the  three-phase  switchgear. 

The  position  was  complicated  by  the  fact  that  tlie  load 
was  so  heavy  that  every  engine,  pump,  and  boiler  was 
working  up  to  its  limit,  and  the  only  time  that  was 
available  to  make  room  for  new  plant  was  during  the 
summer  "'  Daylight  Saving  "  period.  The  problem  was 
tackled  by  Mr.  Cramb  with  characteristic  thorough- 
ness. The  20-ton  main  hand-operated  crane  was 
stifiened  and  electrified  with  the  direct  labour  of  his 
repair  staS.  He  extended  tlie  engine  room  by  24  ft., 
displaced  two  750-kW  reciprocating  sets,  one  of  which 
was  at  the  end  of  the  building,  and  thus  obtained  suffi- 
cient room  to  install  three  turlw-sets. 


Pig.  3.— D.C.  CuNvi-,iai:i;  ,\nl>  Pi :i;i>i;k  Switchboards. 


The  order  for  the  two  5,000-kW  turbines  (fig.  1)  was 
placed  with  the  Metropolitan-Vickers  Electrical  Co., 
Ltd.,  and  that  for  the  condensing  plant  was  placed  with 
Messrs.  Hick,  Hargreaves  &  Co.,  Ltd.,  their  "  Ejectair  " 
being  used  to  maintain  vacuum  instead  of  the  ordinary 
air  pumps.  The  .'S.OOO-kW  turbo  set  was  of  Messrs. 
Brown,  Boveri  &  Co.'s 
manufacture  (fig.  1). 
with  Cole,  Marchent 
and  Morley  conden- 
sers, also  fitted  witli 
ejector  air  pumps.  The 
Metropolitan  -  Vickers 
Electrical  Co.,  being 
the  main  contractor, 
this  unit  was  in  stock, 
and  was  purchased  to 
enable  the  two  sets  to 
be  erected  at  tlie 
earliest  possilile  mo- 
ment, so  that  a  cliangc 
over  on  to  tlie  new  sj-s- 
tem  could  be  made  to 
meet  the  increasing 
load. 

The  c  o  n  d  e  n  s  i  n  'J 
water  is  cooled  ii 
towers,  and  order- 
were  jilaced  witli  the 
Davenport  Engineer- 
ing Co,  for  three 
towers  of  240,000  lb. 
each.  The  make-uji 
water  for  the  towers, 
as  well  as  for  the 
boilers,       is      pumjied 

from  an  artesian  well  100  ft.  deep,  and  the  whole  of  the 
water  is  softened  by  a  vertical  Boby  softener.  It  was 
found  that  softening  the  make-up  water  was  far  cheaper 
than  cleaning  the  tubes,  and  that  with  softened  water  it 
was  possible  to  run  efficiently  for  several  months  without 


having  to  put  a  brush  througli  the  condenser  tubes,  and 
scale  troubles  have  entirely  disappeared. 

Two  of  the  circulating  pumps  (fig.  2),  one  for  the 
5.000-k\V  and  one  for  the  3,000-kW  sets,  are  motor 
driven,  but  the  pump  for  the  second  5,000-kW  set  is 
driven  by  a  160-b.h.p.  De  Laval  steam  turbine  to 
enable  the  undertaking  to  commence  condensing  again 
in  the  event  of  a  total  shut  down.  The  exhaust  steam 
from  this  turbine  is  passed  through  a  feed-water  heater, 
and  as  it  amounts  to  5.000  lb.  of  steam  per  hour  at  full 
load,  the  effect  on  the  feed  temperature  is  appreciable. 
Venturi  tubes  with  continuous  recording  and  inte- 
grating recorders  have  been  fitted  to  all  condensate  pipes 
and  feed  pump  discharges.  The  glands  of  the  Metro- 
politan-Vickers turbines  are  water 
sealed,  and  it  is  possible  to  check  the 
condensate  from  each  turbine  by 
means  of  Venturi  and  Lea  recorders. 
Repeated  tests  carried  out  over 
periods  of  daj-s,  weeks,  and  even  on 
one  occasion  of  two  months,  showed  a 
variation  of  less  than  H  per  cent, 
between  the  total  readings  as  regis- 
tered by  the  Lea  recorder  and  the 
Venturi  instrimients. 

The  Metropolitan-Vickers  Elec- 
trical Co.  akso  secured  the  contract 
for  the  remotely-controlled  3-phase 
e.h.p.  switchgear  (fig.  4).  The 
e(juipment  is  mounted  in  moulded- 
stone  cubicles  with  iron  doors  at  the 
back  and  front ;  the  control  board  is 
of  the  push-button  type,  operating 
from  an  existing  120-volt  battery 
formerly  used  for  exciting  the  old 
alternators.  The  kWh  generated  are 
balanced  against  those  sent  out  to 
converters,  Scott-connected  trans- 
formers, and  feeders,  so  that  any  error  in  any  meter  is 
detected  by  the  variation  in  the  sum  of  the  meters. 

Merz-Price  protective  gear  is  provided  for  the 
generators,  Scott-connected  transformers  and  La  Cout 
converters,  but  for  the  rotary  converters,  where  the  mid- 
wire   connection  and  special  tappings  in   transformers 


Fio.   4.— Rkmotixv-contuoi.i.ki)   E.H.P.   3-I'Hasr  Switchhoahi:). 


for  traction  and  lighting  supplies  introduced  too  many 
variable  factors,  core-balanced  protection  in  conjunc- 
tion witli  a  polyphase  overload  inverse  time-limit  relay 
is  provided.  In  the  case  of  the  three-phase  feeders, 
tlic    Merz-Hunter    split-conductor    system    of    protection 
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Ikis  been  adopted.  An  automatic  field-break  switeli  is 
j.rovided  for  each  generator,  and  is  actuated  by  the 
.\Ierz-Price  protective  gear  operating  through  a  sliunt 
trip  coil  and  auxiliary  switch.  Tlie  Merz-Price  gear 
iilso  ojierates  a  set  of  steel  shutters,  which  will  autoinatie- 
iilly  close  the  air  exit  of  the  alternator  should  a  fault 
develop  in  the  machine.  To  safeguard  against  the 
machine  being  run  with  these  shutters  closed,  a  Klaxon 
liorn,  which  is  operated  from  a  battery,  is  sounded  when- 
ever the  shutters  close. 

Dry  air  filters,   consisting   of   tliree   screens  of  cocoa- 
nut  matting  in  series,   are  provided  for  each   machine. 


Fig. 


-StOTT-CONNF.tTEll    TRANSFORMERS . 


The  matting  can  be  cleaned  very  effectively  by  a  portable 
vacuum  cleaner,   and  has  proved   very  effective. 

The  new  d.c.  switchgear  (fig.  3)  was  manufactured  by 
Messrs.  Ferguson,  Pailin  &  Co.,  but  the  main  circuit 
breakers"  are  of  the  Metropolitan-Vickers  Electrical 
Co.'s  construction.  Aron  meters  installed  at  each 
end  of  the  converter  and  generator  sections  of  bus-bars 
meter  all  the  d.c.  sent  out  to  the  traction  and  lighting 
panels  respectively. 
and  with  the  readings 
of  the  three-phase  a.c. 
meters  on  the  converter 
panels,  give  the  conver- 
sion losses,  while  the 
main  d.c.  meters  act  as 
a  check  on  the  sum  of 
the  kWh  registered  by 
the  feeder  meters. 
Throughout  the  recon- 
struction, special  at- 
tention was  given  to 
installing  the  necessary 
apparatus  to  obtain 
data  which  could  be 
balanced  out  so  as  to 
keep  a  check  on  losses, 
avoidable  and  other- 
ivise. 

Four  converters 
(fig.  6)  were  installed 
at  the  generating 
station  for  supplying 
the  tramways  and  the 
d.c.  area.  Messrs. 
Bruce  Peebles  &  Co., 
I'td.,  supplied  a  500- 
kW  and  a  1,000-kW 
La  Cour  converter, 
and  the  Britisii  Thom- 
son-Houston Co.  supplied  two  1,250-kW  rotaries,  with 
the  British  Electric  Transformer  Co.'s  oil-cooled  trans- 
formers. 

Three  sets  of  1.500-kVA  .Scott-connccted  transformers 
(fig.  5)  by  the  British  Electric  Transformer  Co.  convert 
from  3-phase,  6,300  volts,  to  2-phase,  2,000  volts,  and 
feed  the  existing  single-phase  feeder  bus-bars  (fig.  !)). 
The  ordinary  running  bar  and  the  liiispital  bars  of  this 


board  were  connected  to  the  two  phases,  the  distribution 
area  was  divided  into  two,  and  the  feeders  from  each 
area  were  connected  to  one  of  the  phases.  Messrs. 
Ferguson,  Pailin  &.  Co.  were  the  makers  of  the  six 
switch  panels  controlling  the  2,000-volt  side  of  the  trans- 
formers, the  panels  being  made  similar  to  the  existing 
Ferranti  feeder  board,  and  connected  to  it  by  means 
of  extended  bus-bar  chambers.  The  Scott-connected 
transformers  are  protected  by  Merz-Price  gear  so  con- 
nected that  a  fault  in  the  transformer  will  trip  both  the 
0,300-volt  and  2,000-volt  switches,  and  when  the  6,300- 
volt  switch  is  tripped  by  hand,  it  automatically  trips 
out  the  2,000-volt  switch  also,  so  that  the  latter  cannot 
remain  in   when  the  6,300-volt  switch   is   "  off." 

The  boiler-house  plant  consisted  of  four  8,500-lb.  and 
two  12,000-lb.  land-type,  three  U,000-lb.  marine  type, 
and  one  30,000-lb.  land-type  Babcock  boilers,  complete 
with  superimposed  steel  economisers.  (Orders  have 
also  been  placed  with  Messrs.  Clayton  and  Shuttleworth 
for  a  35,000-lb.  boiler,  complete  with  steel  economiser, 
having  an  overload  capacity  of  50,000  lb.) 

During  the  coal  strike  in  1921.  oil  fuel  was  partially 
adopted,  and  afterwards  the  two  12,000-lb.  boilers  were 
permanently  equipped  for  oil  burning.  By  making  a 
careful  job  of  the  brickwork  it  was  possible  to  keep  both 
boilers  for  peak  work,  and  after  use  the  burners  were 
swung  out,  air  doors  were  closed,  and  the  hot  brickwork 
maintained  the  pressure  so  well  that  the  boilers  were 
relied  on  for  stand-by,  and  stand-by  banked  coal-burn- 
ing boilers  were  eliminated. 

A  10.000-gallon  per  hour  Weir  turbine  pump  dis- 
placed four  reciprocating  feed  pumps,  and  a  further 
]mmp  of  the  same  size  is  on  order.  The  exhaust  from 
the  pump  is  discharged  into  the  feed  tank. 

The  dropping  of  the  frecjuency  from  60  to  50  periods 
made  the  change-over  on  to  the  new  plant  a  complicated 
problem.  It  meant  that  the  latter  could  not  be  syn- 
chronised with  the  old,  and  that  a  complete  shut  down 
of  the  old  a.c.  system  and  a  start-up  of  the  new  would 
bo  necessary.      Also,  when  the  actual  change  was  made. 


Fig.  6.— Four  New  C< 


a  tremendous  amount  of  adjustment  and  alteration  had 
to  be  made  all  over  the  system. 

The  total  cost  of  the  reconstruction  amounted  to  well 
over  £200,000,  of  which  £185,000  was  charged  to 
capital,  but  the  saving  due  to  the  new  plant  and  to  the 
better  control  over  working  which  the  new  plant  and 
reorganisation  elTocted.  has  amjily  justified  the  bold 
policy  of  making  a  clean  swep]i  of  the  old  reciprocating 
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plaut.  Tlie  fuel  consumption  has  been  nearly  halved, 
the  engine  room  staff  has  been  reduced,  and  the  repairs 
and  maintenance  charges  are  now  moderate. 

On  the  first  year's  working  of  the  new  plant  a  deficit 
of  £19,000  was  converted  into  a  surplus  of  £26,000 
on  a  revised  tariff,  wliich  meant  a  reduction  of  £4,000, 
and  yet  during  the  greater  portion  of  that  year  the 
saving  effected  was  not  so  great  as  it  is  now.  owing  to 
the  reorganisation  being  incomplete. 

The  charges  for  electricity  have  just  been  drastically 
overhauled,  alternative  "  all  in  "  tariffs  being  pro- 
vided for  business  and  domestic  premises,  with  a  run- 
ning charge  of  Ud.  per  kWh ;  power  is  charged  for 
on  a  two-rate  system,  also  with  Hd.  per  kWh  as  run- 
ning charge;  the  charge  to  the  tramways  has  been 
reduced  to  Hd.  per  kWh  after  the  first  million  kWh. 
and  discounts  for  prompt  payments  range  from  5  per 
cent,  to  20  per  cent.,  according  to  the  size  of  the  bill. 

Although  Croydon  is  not  an  industrial  area,  there 
are  a  number  of  small  power  consumers,  but  the 
principal  hope  for  improved  load  factor  lies  in 
the  domestic  consumer.  The  Corporation  has  just 
sanctioned  the  expenditure  of  £2.000  as  a  nucleus  for 
the  hiring  of  cooking  apparatus,  and,  judging  by   the 


output  of  an  vindertaking.  or  I'dnvcrscly  the  small 
amount  of  energy  that  is  required  jicr  consumer  for 
li-rhting.  is  well  exhibited  in  the  Croydon  undertaking. 
There  are  about  !),.")00  consumers  connected  to  the  mains. 


■f"^^ 

PR9H 

HMii^^^K 

^^^^^^^^^^^^^^Bk. 

7  Sx>  t  Hi^^^B 

^kLi            ^H 

^K^-      ■^                   ^m.j 

^ji-^fSB 

m^m 

wnS^ 

^n 

■  Uf^     -^Jnfl^^B^B 

L^B 

^OT^ 

E^iKr 

"  ^^ 

*^ 

I^Lifl 

■■M 

■■ 

-O.NK    OF    -27    SiXGLE-I'HASK   THAXSIOKMRK    SUB-STATIUXS. 


mm 

^^HKlia 

IS 

^t-HU 

J  1    1      ■ 

^^Hr^SS 

^  ~  1 

* 

^ 

^ 

Fig.  7. — A  Thkee-i'h.ase  Sib-statio.n. 


FiG.   9.— Sl.NGLIi-PHASE      ■i.ddH-V    Fhkukii   S\V1TCHB0\UI>. 


applications  which  are  coming  in,  there  will  be  no  diffi-  which  total  over  300  miles,  and  yet  the  energy  sold 
culty  in  disposing  within  the  next  few  months  of  cookers  amounts  to  only  lOJ  million  kWli.  of  wliich  four  mil- 
to  tliat  value.     The  difference  a  power  load  makes  on  the         lions  are  used  bv  the  tramways,  tlirci'  millions  for  liglit- 
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iiig.  -i  millions  for  power,  |  million  for  hoating  and 
domestic  purposes,  and  J   million   for   public   lighting. 

The  load  last  winter  varied  from  6,300  kW  in  the 
afternoon  to  .350  kW  at  night,  an  extremely  difficult 
load  to  meet  efficiently  in  the  boiler  house,  but  with  oil- 
peak  energy  now  available  at  just  ovei-  lil.  a  kWh  it  is 
expected  that  abetter  night  load  will  lie  Imilt  up. 

Croydon  will  always  be  hampcied  by  having  to  jKiy 
from  15s.  to  iJSs.  a  ton  for  transport  charges  on  its  fuel. 
All  coal  that  comes  by  rail  has  to  be  transferred  to  the 
L.B.  &  HA'.  Hallway  Co.'s  lines,  and  it  is  too  far 
away  from  the  river  and  the  sea  to  benefit  by  sea-borne 
coal,  but  in  spite  of  tiiat  handicap,  and  the  bad  load 
factor  due  to  its  being  a  purely  residential  neighbour- 
hood, the  fuel  cost  has  now  been  brought  down  to  under 
0.6d.  per  kWh  sold,  and  the  cost  is  still   falling. 

There  is  no  doubt  that  the  lower  working  cost  due  to 
reconstruction,  and  the  better  tariff  that  can  be  offered 
in  consequence,  will  be  exploited  b}'  Mr.  ('ramb  to  the 
utmost  in  building  up  a  domestic  load  which  will  give 
him  a  load  factor  comparable  with  that  obtained  with 
power  loads  by  some  more  fortunately  situated  engi- 
neers. 

We  are  indebted  to  Mr.  A.  ('.  Cramb.  boniugh  elec- 
trical engineer  of  Croydon,  for  |)eri,iissiiiii  to  j>ublish 
the  above  notes,  and  to  Mr.  .T.  H.  Parker,  his  deputy, 
for  the  piiotographs  and  other  infonii.it  ion  regarding 
the  undertaking. 


LIOHTINQ    AND    POWER   NOTES. 

{Lkiiiliniied  from  pa^c  870.) 


Ecuador. — Water  Power  Plant. — Work  is  iH'ocecding  upon 
the  installation  of  a  new  power  plant  for  the.  u.se  of  the  Quito 
Blectric  Lijiht  and  Power  Co.  (Ecuador).  The  plant  is  kM'atcil 
in  the  Chillo  Valley,  and  will  develop  3.(HI()  h.p.,  hut  the  falls 
utilised  are  rapiilde  of  developing;  a  total  of  (i.tKKI  h.p.  When 
the  installation  has  been  edinpli'ted,  :iiul  this  is  expected  to 
l)e  about  November  next,  tlic  (  iii\.'rniiieiit  will  jn'ohably  find 
it  desirable  to  use  the  elrcliii  pown-  provided  to  operate  the 
Quito-Ibarra  railroad,  the  supply  available  proving  ample  for 
the  purpose. — Ilrufcr'a   Trade   Service. 

Forest  of  Dean. — Electricity  Supply  Schf.me.— Tlie  Forest 
of  Dean  electric  power  scheme  is  still  held  up  in  cim.secpience 
of  a  deadlock  between  its  promoters  and  the  jiroiirietons  of 
the  Norchard  Colliery  Co.  with  regard  to  the  area  to  he 
placed  at  the  promoters'  disposal  in  coiuieetiim  with  the 
IHJwer  station. 

Gellygaer. — Proposed  Power  Station.— The  iiuestion  ut 
erecting  a  power  station  at  Hengoed  is  being  considered  by  the 
U.D.C.  in  connection  with  the  development  of  electricity 
supply. 

Inverness.— IIvdro-Electuio  Scheme.— The  Town  Clerk 
read  letters  at  a  recent  meeting  of  the  Town  (Council  from 
Sir  W.  CI.  ,\rnistrotig,  Whitworth  &  Co.,  litd.,  with  reference 
to  the  local  hydnwleetric  scheme.  The  company's  negotia- 
tions with  the  Caledonian  Canal  Commissioners  and  the 
Ministry  of  Transport  had  been  successful,  and  it  had  been 
alilc  to  formulate  a  .sehome  whereby  sufficient  power  up  to 
approxiiuatidy  two  million  kWh  per  annum  could  be  obtained 
from  the  waters  of  the  canal.  The  charge  would  Ih>  LJd.  per 
kWh  for  power  and  8d.  for  lighting.  The  Town  Counril  ap- 
proved cf  the  sclieine. 

Lanarkshire.— .Vpplication  kor  Ordehs. — Tlu'  County  Coun- 
cil is  applying  to  the  Electricity  Comnnssioners  for  Special 
Orders  under  the  Electricity  Supply  .Vets,  J.S,S'2-11II!I,  in  resjiect, 
of  a  nuudier  of  districts  in  the  county. 

Milford.— Site  i'or  New  Station.— Mr.  C.  E.  Newbon, 
chairman,  at  the  annual  meeting  of  the  Milford  Docks  Co.. 
stated  that  the  company  projected  leasing  a.  site  on  its  pro- 
perty to  a  power  supply  undertaking  which  would  supply 
electricity  to  the  ilistrict  and  for  dockside  plant  developments. 

New  Zealand. — Taiimarunui. — The  Borough  Council  has 
arranged  a  loan  of  .f47,(KX)  at  (>  per  cent,  for  a  hydro-electric 
.scheme,  and  it  is  anticipated  that  the  works  will  be  com- 
pleted in  14  months.  l8,(KXt  h.p.  will  be  provided.— Rente r' « 
Trade  Service   (Melbourne). 

,  Lake  CoLKniiniE  Scueme. — Plans  are  complete  for  a  secoml 
power  station  at  fjake  C-oleridge,  where  already  D.IHNI  kW  nr<' 
being  generated  by  live  of  the  six  unit«  originally  provided 
for.  The  sixth  unit  will  lie  ready  m  October,  when  (be 
capacity  will  reach  l'J,(HNt  kilowatts.-  linilcr's  Trade  Service 
(Melbourne), 

Rochdale.— Electricity  in  Bi-lk.- The  Electricity  Cxjuimit- 
tee  has  decided  to  reconunend  that,  subject  to  the  approval 


of  the  South-East  I^aneashire  Advisory  Board,  a  further  bulk 
supjily  of  elei'tricity  be  obtained  from  the  i/aneashire  Electric 
Power  Co.,  Ltd.,  for  10  years,  and  application  is  to  l>e  made 
to  the  PJeetricity  Commissioners  frjr  sanction  to  borrow 
.i,"JO,<)i")  in  eonn.-ction  with  the  scheme. 

llijiE-l'riH  iiAsi;  Svste.m.— The  Electricity  Conunittei-  jpro- 
poses,  on  (he  ,sug^;l■stic,n  of  the  manager,  to  adopt  u  hire- 
purchase  system  for  electric  cooking  stoves. 

Saltord.- Ai'PDixr.viENT  or  Enoineeh.— Tlie  Corporation  de- 
cided at  a  recent  meeting  to  appoint  an  electrical  engineer,  (lie 

.salary  suggested  by  the  I'/leclrieily  Committ<-e  being  i'l.ijtl 
per  annum.  At  presinl  IJu',  Coiiuiiittce  has  only  a  consulting 
engiiiecr,  and  consider.s  that  witli  .such  a  large  undertaking  it 
i.s  uiEsati.'^ractory   to  try  to  carry  un   without  an  engineer. 

South  Shields. — Year's  WoaKiNG. — The  annual  report  of 
the  Electricity  Supply  Department  |<'ngineer  :  Mr.  James 
Edgar)  for  the  year  ended  March  81st  la.st,  records  a  total 
revenue  from  all  sources  of  .i'.S4,7.")(«,  as  compared  with  i'9:S,(Mi(i 
in  the  [irevious  year.  Working  expenses  t<)tiille<l  i;41,!CJ9.  as 
ai^aiiist  iTi 7. (■).">."),  leiiving  a  gross  surplus  of  ±'4'2,7.57  (.4'3.5.4II). 
M'ler  (laying  t'apital  charges,  &e.,  the  result  was  a  net  profit  of 
i'S.OSt,  which,  although  1.5  ))er  cent,  below  the  previous  year's 
jirolit.  was  satisfactory  in  view  of  the  prevailing  industrial 
conditions.  The  capital  ex|H'nilitun>  during  the  year  was 
£;iil,:il7,  of  which  i:\:>..ru,r,  was  fur  machinery,  and  i'l'l.fwS  for 
a.c-.  mains.  The  energv  sold  was  i>,71IH,',l,s;i  kWh.  as  compared 
with  7,l).5.5,liliy  kWh.  The  works  cost  pi-r  kW'h  fell  from  l.'i'.td. 
to  .94d. 

Wallasey.— Piiirr,  Reductions.— The  Electricity  Committee 
has  recianmeuded  that  the  charges  for  electricity  be  reduced 
as  follows: — Lighting  from  OJd.  to  (id.  per  kWh ;  heating, 
'iijd.  to  2d.  per  kWh ;  power  from  .'iijd.  to  3(1.  jier  kWh.  The 
reductions  will  take  place  as  from  October  1st. 

Walsall  (Staffs.).— Price  01'' Electricity.— When  a  flat  rate 
of  'ill.  per  lamp  per  week  was  charged  the  Town  Council 
tenants  for  electric  light,  they  used  twice  as  much  electricity 
as  did  the  occupiers  of  houses  that  are  suppli<'d  on  the  meter 
rate.  The  Council's  tenants  will  therefore  lie  made  to  pay 
in  future  for  the  energy  they  u.se. — Dailu  Mail. 

Wellington  (Somerset).— Electricity  Supply.— The  Urban 
Council  is  in  conununication  with  Taunton  Corporation  re- 
gaiiling  a  supply  of  electricity  for  the  town. 

Wolverhampton. — Year's  Wohkino. — The  report  on  the 
Winking  of  the  Electricity  Department  for  the  .vcar  ended 
Maich  ;ilst  last  shows  a  total  iiu-ome  of  ±'l('i:5,i5.5,  as  com- 
pared with  i'l'Jl.DIS  in  the  pi'<'vi()Us  year.  Working  expenses 
amounted  to  £9:i,-lS0  (i;lli),9:-i'2),  leaving  a  gro.ss  profit  of 
i;(i(),77,i  (i'73,(j87).  After  meeting  capital  charges,  &l:,  there 
was  a,  net  profit  of  i'f3,941.  In  the  previous  year  there  was 
a  surplus  of  i"27,(l(i4.  The  energy  sold  decreased  from 
■2l.."i."i9,;(.'il  to  l(i,'2o.s.(;,")(i  kWh.  .\n  almost  complett^  cessation 
in  the  denianil  for  tdectricity  by  many  works  owing  to  the 
miners'  strike  accounted,  in  a  large  measure,  for  the  reduced 
receipts.  An  interesting  point  in  the  report  is  that  the  de- 
crease in  revenue,  in  193I-'2'2  of  .f'28,(;6;:J  was  almost  balanced 
by  a  decreased  cxiH'nditure  on  c«al  of  .f^S.'ili).  Reductions 
in  the  charges  for  electricity  were  made  at  the  end  of  the 
Decendier.  I9'2l,  quarter,  and  the  Electricity  Committ^-e  has 
recommended  a  further  rcductioji  in  the  general  percentage 
advances. 


TRAMWAY    AND    RAILWAY    NOTES. 

Bradford.  I'uovisional  (.)kiieu.-  With  regard  to  the  I'm 
visional  Order  being  sought  by  the  Corporation  to  extend  (he 
railless  pa.s.^ienger  vehicle  service,  the  Town  Clerk  recendy  m- 
rorined  the  iMu.ince  Committee  that  the  Order  had  been  made 
by  the  Minister  of  Transport,  but  tl*'  Parliamentary  agents 
rcportc'il  that  the  Ministry  was  unable  to  introduce  the  con- 
lirining  Bill  until  the  next  session. 

Brazil.— Railway  Electuieication.— The  placing  of  con- 
tracts for  the  electrification  of  the  Central  Railway  of  Brazil 
is  not  pr(K-eeding  with  so  much  celerity  as  the  (iovernment 
could  desire,  while  the  clas«  of  bids  so  far  received  has  not 
afforded  the  highest  satisfaction.  Of  the  cITers  submitted,  four 
alone  have  been  taken  into  consideration  by  the  tlovernment. 
These  have  been  divided  into  six  groups,  including  overhead 
distribution,  sub-staticus.  locomotives,  i-ars,  signal  system,  and 
sheds  and  shops.  Notice  of  the  awards  has  yet  to  be  received. 
— Heater's  Trade  Service. 

Continental. — Sweden. — Concerning  the  projected  conver- 
sion to  ideetrie  traction  of  the  main  line  betwtvn  Gothenburg 
and  Stoekhohn,  it  may  be  recalled  that  the  original  estimate 
of  the  expenditure,  as  calculated  in  19'20,  amounted  to 
111.",, 00(1,000  kronen  for  the  total  length  of  JS,")  miles,  <if  which 
I0,(HI0,(KK.)  kr.  was  for  the  purchase  of  locoinotiv<'s.  Of 
this  latter  sum  the  renewal  fund  of  the  State  Hailwavs 
W(Uild  have  provided  30.llllO.(KHI  kr..  so  that  the  funds  (,. 
be  raised  would  have  been  7j.(XK),(XI0  kr.  At  the  present  time, 
according  to  informatiosn  from  Stockholm,  the  electrical  de- 
partment  of    the    Swedish   State  Railway    Administration  is 
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engaged  on  an  examination  of  the  probable  expenditure  on 
the  work  under  existing  conditions,  and  in  this  connection 
the  department  has  belore  it  offers  obtained  from  various 
sources  for  the  execution  of  the  work.  It  is  impossible  for 
this  economic  examination  to  be  completed  before  the  techni- 
cal department  of  the  electrification  committee  has  linisheil 
its  ini]uiry,  although  both  are  expected  to  terminate  at  the 
end  of  September.  It  is,  however,  stated  that  the  American 
schemes  submitted  for  the  contract,  proposing  the  use  of 
high-pressure  direct  current,  will  not  be  adopted,  but  that 
the  system  employed  on  the  Lappland  iron  ore  railway  will 
be  recommended,  with  the  diffcreuce  that  siugle-phase  current 
is  to  be  used  instead  of  three-phase  as  on  that  line.  It  is 
calculated  on  this  basis  that  the  outlay  on  conversion  ol 
the  Ciothenburg-Stockholm  railway,  including  kK'omotives, 
will  amount  to  oO.tHXi.litiO  kr.,  and  the  single-phase  current 
would  be  taken  from  the  existing  three-phase  network. 

Dover.— riiorosED  R.\illess  Tiumcahs. — The  Tramways 
Committee  has  recommended  the  Town  Council  to  adopt  the 
la i Hess  car  system  for  the  route  from  New  Bridge  over  the 
Pier  Viaduct;  also  that  powers  for  running  railless  cars 
in  the  town  should  be  apphed  for. 

Glasgow. — E.XTENSioxs. — rarliamentaiy  powers  are  to  be 
sou^:ht  authorising  extensions  to  the  tramways  as  follows, 
viz.  ; — (lilfnock  to  Newton  Mearns,  two  miles;  Millerston  to 
St.'pps.  (iiie  mile:  Liiiversity  Avenue,  from  Bank  Street  to 
Byres  Koad.  half  mile;  Kcniield  Street  to  Elmbauk  Street,  via 
St.  Vincent  Street,  and  Klgin  Street  to  the  Clyile,  cm.  Portland 
Street,  eacli  five  furlongs;  and  Scotstounhill  to  Dumbarton 
Road.  .500  yards. 

Huddersfield. — New  Route. — With  a  view  to  relieving  con- 
gestion of  traffic  in  Leeds  Road  on  the  occasion  of  f(>iitliiill 
matches,  the  Tramways  Department  is  seeking  i>ermissiiiu  to 
construct  a  1(k>p  line  which  will  create  a  small  circular  route 
ouLside  the  football  ground.  It  is  proposed  to  lay  a  single 
track  from  the  existing  line  in  Leeds  Road,  proceeding  along 
Bradley  Mills  .Lane  into  Bradley  Mills  Road  and  joining  up 
again  in  Leeds  Hoad.     The  estimated  cost  is  i!o,300. 

Ilkley. — Collision. — One  of  the  Corporation's  railless 
Iramcars  collrded  \\ith  a  motor-car  on  the  3rd  instant.  The 
mudguards  of  the  two  vehicles  became  interlocked,  and  they 
crossed  the  pavement  and  ran  into  a  hedge.  I'urtunately 
the  pa.ssengers  in  both  vehicles  escaped  injury. 

India. — Piioposed  Tube  R.^ilvvavs  in  Calcutta. — The  Office 
of  the  High  Commis-sioner  in  London  for  India  has  forwarded 
copies  of  a  report  on  the  possibilities  of  a  tube  railway  in 
Calcutta  lietween  the  East  Indian  Railway  and  the  Eastern 
Bengal  Railway,  together  with  a  book  of  plans  and  a  longi- 
tudinal  section.     The.M'  iIimuiihiiIs  can  In-  in-iu'ct.'il   liy    ivpi*'- 

sentatives  of   United  Kiri^jilciin    Inins   intriv>tril  ipiiliratinn 

to  the  Department  of  Owimms  I'nidr  (IJt.oin  I'.i).  :;.",,  (il,l  t^Jn.vn 
Street,  London,  S.W.I,  until  September  'Jttb,  after  which  date 
they  will  be  available  for  loan  in  order  of  aiiplication  to  firms 
in  the  jjrovinces  who  are  unable  to  have  them  inspected  in 
I^mdoii.  (Reference  9'262/E.D./E.P.).— iJoard  of  Trade 
Journal. 

Stoke=on=Trent. — .\c'ciuent. — Eighteen  iK^r.sons  were  injured 
mere  or  less  .st-riously,  in  a  smash  caused  by  a  runaway  tram- 
car  at  Stoke-on-Trent  early  on  September  0th.  The  tramcar, 
which  was  full  of  people,  was  proceeding  downhill  between 
Newcastle-under-Lyme  and  Hanley  when  a  short  circuit 
(x-curred  in  the  controller  on  the  driver's  platform, 
and  a  considerable  amount  of  smoke  and  fiame  were 
sent  up  into  the  driver's  face.  He  stepped  bai^k, 
and,  in  attempting  U>  reach  the  overhead  switch  to  cut 
off  the  power,  fell  into  the  road.  The  tramcar  continued 
at  ail  ever-increasing  speed  down  the  gradient,  collided  with 
a  cart,  and  smashed  into  a  Post(5ffice  motor  van.  Then  it  left 
the  rails,  and  after  travelling  ten  yards  overturned  on  its  side. 
The  conductor  endeavoured  to  apply  the  brake,  but  was  unable 
to  do  .so  owing  to  a  crowd  cf  pa.ssengers  trying  to  escape 
from  the  rear  platform.  Ten  of  the  injured  were  treated  at 
the  North  Staflordshirj  Infirmary.  The  driver  and  the  con- 
ductor e.scuiK'd    injury. — Evening   News. 

Wakefield.— DouuLiNU  oi-  Track. — The  Corporation  has 
sanctioned  the  doubling  by  the  Yorkshire  (W.R.)  Electric 
Tramway  Co.  of  the  tramway  track  in  Doncaster  Road  from 
the  "  White  Bear  Inn  "  for  a  distance  of  about  'i-aO  yards. 

West  Hartlepool.— Railless  Traction.— .According  to  the 
Evcniny  SiirH.  railless  electric  vehicles  are  to  be  run  on  one 
section  of  the   local  tramway  system. 

Wigan.— Proposed  Track  Renewals.— The  Corporation  has 
under  cont-ideration  the  question  of  reconstructing  the  tram- 
way on  the  .'Xspull  route. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Cable  Service.— Ueih'CTIOn  in  Rates.— The  Western  Union 
Telegraph  Co.  gives  notice  of  reduced  rates  for  deferred  tele- 
crams  between  Great  Britain  and  Ireland  and  places  in 
British   North  .America. 

Chile. — Wireless  Telegraphy.— The  Chilean  Government 
'Navy  Department)  has   recently    completed    an    important 


wh-eless  station  in  Puerto  Bories,  Ultima  Esperanza, 
situated  in  the  -southernmost  part  of  the  Republic.  Similar 
stations  have  already  been  erected  in  the  Magellan  Territory, 
lierra  del  Kuigo,  and  the  Patagciiiau  channel  region,  thiis 
completing  a  wireless  system  which  unites  even  the  most  ly- 
mote  parts  of  Chile  with  the  rest  of  the  couiitrv.— A'cuie /'s 
lr,uh-  Sen-ivc. 

Ireland. — Strike.— The     .strike    of    Southern     Irish    pu.-tiii 
workers  took  place  at  six  o'clock  on  September  lUth.     .\ll  wuik 
was  suspended  in  the  post  offices  cf  tUc  Irish  I'ree  State     li 
was  announced  at  the  General  I'ost  Ufhce,  London,  that  tel. 
graphically   Loudon  had   been  unable  to  obtain  a   reply  fnn 
any   Free  State   post  office   or   newspaper   office    since  li  p. in 
Telcplionic  communication  also  cca.scd.       The   postal   worker 
arc  ie.--isting  a  proposed  reduction  in  wages.     'I he  liiial  oiler  . 
the  Provisional  Government,    to    spread    the    reduction    o\( 
three  months,  was  rejected.  The  Free  SUite  Ministry  for  IIoiih 
.\lVairs  issued  a  statement   refusing  to  recognise   the  right  (I 
Civil  Servants   to  strike  and   declaring  that  picketing   wouKi 
not  be  allowed. — Daibj  Mail. 

The  Government  on  Monday  evening  issued  a  statement  ex- 
pressing the  anticipation  that  if  would  be  able  to  augmeiil 
the  limited  telegraph  .service,  which  is  being  mamtained,  in 
the  course  of  a  couple  of  days. 

The  Dailij  Tclcijrapli  reports  that  on  the  I'ith  members  of 
the  suiwrvisiug  and  sui>erintending  classes  were  susiiended 
for  refusing  to  perform  work  proper  to  their  subordinates  win 
arc  on  strike.  The  Provisional  Government  announces  thui 
satisfactory  progress  has  been  made  with  the  picking  up  oi 
the  various  services.  The  telephone  section  is  already  coimii; 
with  the  full  requirements  of  GoWrnment  departments  ainl 
what  are  known  as  essential  services.  The  staff  is  being  auc 
mented,  and  it  is  hoi>ed  in  a  few  days  to  extend  the  use  (ji 
the  telephone  to  other  phases  of  activity.  Telegrams  fioin 
the  six  north-east  counties,  England,  and  abroad  wciv 
accepted  on  Tuesday  at  Amiens  Street  telegraph  ofliii 
between  10  a.m.  and  6  p.m.  In  addition  to  Dundalk  ani 
Belturbet,  the  Donegal  post  office  remahis  open. 

Poland. — Strike  Ended. —The  Polish  postal  telegiiiph  em 
plovi's'  strike  has  ended.  The  Government  has  granted  cer- 
tain economic  concessions,  such  as  the  supplying  of  fuel  ti. 
workers  on  the  deferred  payment  system,  and  also  guaranl<'i'il 
a  minimum  wage  based  on  the  cost  of  living. — The  Tiiiien. 

The  Telephone  Service. — New  E.xchanue. — A  new  tele 
phone  exchange  was  to  be  opened  on  September  9th  at  Maiil:i 
Vale,  in  the  eld  L.C.C.  Fire  Brigade  Station,  which  was  ai- 
quired  at  the  beginning  of  the  year.  The  new  exchange,  in 
addition  to  meeting  the  outstanding  needs  of  the  area,  will 
relieve  the  Hampstead  exchange,  as  til5  subscribers  proper  tn 
the  Maida  ^'ale  telephone  area  will  at  once  be  transferred  tnin 
the  Hampsteaii  switchboard.  A  further  'iW  transfers  will  f;ikr 
place  a  fortnight  later.  Altogether  two  thoiusand  .subserilu  r> 
can  be  accommodated  in  the  new  exchange,  which  is  of  modi'i  n 
central-battery  type  with  lamp  indicator  signals.  Tlwre  aie 
thirteen  ixjsitions  set  apart  for  dealing  with  subscribers'  calK 
and  seven  junction  ixjsitions  accommodating  two  luindii! 
junction  circuits  from  other  Ijondon  exchanges,  including  l!i 
trunk  and  toll  exchanges. — The  Times. 

.\ccording  to  the  Daily  Chronicle,  another  excham;e,  Wal 
lington,  will  be  opened  in  the  London  area  on  September  'SMti. 
and  new  c.b.  equipment  was  brought  into  u.se  at  the  Bariiel 
exchange  on  August  31st,  which  makes  available  accommmla 
tion  for  1.600  subscribers'  lines  and  iJW  junction  lines. 

Leeds  Street  Kiosks. — Leeds  Corporation  and  the  I'l-i 
Office  Ti'lepliiini'  Department  arc  in  negotiation  with  a  \i' 
to  tlu^  e.stablishiiieiit  of  public  telephone  kiosks  in  certain  |imh 
tions  in  the  streets.  Two  kiosks  are  expected  to  be  plao  .1, 
as  a  .start,  one  on  the  footway  island  at  the  end  of  Vicar  Lan. 
— a  big  tramway  terminus — and  -the  other  at  the  Boar  L:  th 
end  of  the  tramway  barriers  in  Briggate.  Leeds  will  be  tin 
first  city  in  York.shire  to  have  public  telephone  kiosks  in  the 
streets,  but  Bradford  and  Wakefield  are  expected  to  follow 
quickly. 

South    Africa. — Long-distance    WiRELESs.^The   agreement 
concluded  between  the   Union  Government   and   the  Marconi 
Co.  for  the  erection  of  a  high-power  wireless  station  capable 
of  direct  communication  with  England  is  generally  approved. 
The  feature  of   the  compact  which   finds  mo.st  favour   is  that 
the  Government  does  not  invest  anything  in  the  undertaking 
At   the  same  time,  the    public  interests  are   adeqiiHtely  .-ai. 
guarded,  while  tenders  for  the  steel  ina.sts  and  everything  el  i 
capable  of  being  made  in  the  country  will  be  invited  loe  i 
According  to   the  Dailn    Telegraph,   Marconi's  Wireless  'L 
graph  Co.  undertakes  to  form  a  South  .African  wirele-ss  v 
pany  for  the  purpose  of  erecting,  maintaining,  and  oiieratm- 
for  at  least  ten  years  a  station  cqiiifiped  with  thermionic  tiil  r 
tiaiiMiiitters  suitable  for  duplex  cciniinereia!  wiirkini;  liclw.  ,  n 
Siiutb  .'\frica  and  Great  Britain.     I'bis  station  will  have  Ivm  ' 
the    power  of   the  great    French  .station    at    St.  Assi.sse,   im  m 
Paris.       The  capital   of  this   company   will   be   not  less   tlim 
i'.5IH:),(J(jn,   of  which  at   least  four-fifths  will   be  subscribeil    I" 
Marci  ni's  Wireless  Telegraph  Co.,  the  iialance  beinu  avail. il!' 
for  subscription  in  South  .Africa.    .V  quorum  of  tlie  dircctmaii 
including  the   managing  director   and   a  director  represent  in;; 
the  Ifnion  Government,  is  to  be  resident  within  the  Union.i 
The  new  company  is  to  enjoy  the  full   patent  rights  of  the 
Marconi  Co.   for   transoceanic  communication.       The  Union 
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Govornmont  has  thn  right  of  faking  over  the  station  at  an 
iii(lr|ic]i'liiilK  :i  r-Mil  vahic  al'tiT  ten  years,  or  after  any  ten 
\r:ii>'  p.  ihi.l  ilhii  ;;ltri-.  'IVli-j^rajihic  ratos,  so  far  as  they 
arircl  n.iiiiriiiMhMiKi'n  uilh  liiipriial  Government  stations,  will 
III'  arranged  m  joint  consultation  between  the  Imperial  anil 
I  nion  Government  authorities  and  the  Marconi  Co.  An 
undertaking  is  given  that  the  Snutli  African  station  shall  he 
used  as  pari,  of  the  ImiX'rial  svstrin.  It  is  hoped  to  complete 
the  station   within  eighteen  months. 

CAr.LE  Communication.— Greatly  improved  cable  facilities 
liitwei'ii  England  and  South  Africa  are  promised  next  year. 
I'lisl  heavy  dt?lays  have,  of  course,  been  caused  by  conditiims 
ivsiiiiing  from  the  World  War,  but  tho  Eastern  Telegraph  Co., 
suK'e  the  declaration  of  peace,  has  been  working  steadfastly 
til  restoi"e  efficiency.  New  cables  are  now  Ijeing  laid  down, 
which  will  relieve  the  present  congestion  and  put  the  cable 
.service  in  a  position  superior  to  tliat  before  the  war. — jS..1. 
Miniiiji  am!  I\iiijiiii  riing  Journal. 

Syria. — Ti:i,i;(;kai'1i  Concession. — A  reiwrt  received  from  the 
Syrian  Coimiiittec  at  Cairo,  Egypt,  states  that  the  French 
Mission  has  left  Yemen,  having  obiaincd  an  important  con- 
cession from  Imam  Yehia  for  the  installation  of  a  telegraph 
and  telephone  system. — Financier. 

Wireless  Telegraphy. — Than.satlantic  Thakkk'. — From  Sep- 
tember 13th  evci'v  piistal,  tclcgniph,  and  calile  cniiiinniy  iil'liiM^ 
in  the  United  Stad-.-,  will  a(rc|>t  mes.sages  for  transnu-sinii  lo 
Great  Britain  by  the  rraiis.illaiitic  wireless  circiiil^  rMiiHui  (rd 
by  the  Kadio  Guriiuiation  of  .\merica  and  Marconi's  Wireless 
Telegraph  (Jo.— Financial  Times. 

Wireless  Telephony.  —  Broahcasting. — Representatives  of 
the  British  Broadcasting  Co.  and  Post  Office  officials  met  at 
Magnet  House,  Kingsway,  on  September  I'ith,  following  the 
receipt  by  the  Broadcasting  Co.  of  the  Postiuaster-General's 
criticisms  of  the  company's  articles  of  association,  submitted 
to  the  Post  Office  on  August  28th. 

The  "  big  six  "  of  the  company  are  the  British  Thomson- 
Houston  Co.,  the  General  Electric  Co.,  Marconi's  Wireless 
Telegraph  Co.,  Metropolitan-Vickers  Electrical  Co.,  Radio 
Communication  Co.,  aiul  the  Western  Electric  Co.  These 
fii'nis  have  guaranteed  the  required  capital.  But  all  bona-jidc 
n;anufacturers  of  wireless  apparatus  in  Great  Britain  may 
join  upon  their  taking  up  one  or  more  shares.  Both  the 
Marconi  Co.  and  Metropolitan-Vickers  have  broadcasting  sta- 
tions ready  to  work  so  soon  as  sanction  is  given. — Financial 
News. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  -parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia. — Svunev. — October  iiid.  Municipal  Council. 
Two  thousand  iMU-V,  d.c.  and  i'i.UIAI  'ilU-V  single-phase  elec- 
tricity meters. 

October  'i:ir<l.  Minister  of  Public  Works.  Two  water-tur- 
bines and  generatdis  in  connection  with  the  Barren  Jack 
hydro-electric  development.     (September  8th.) 

Adklaiiie,  South  Austhama. — December  5th.  .\ilelaide 
Electric  Supply  Co.,  Ltd.    380  electric  motors. 

Belfast. — September  22nd.  Tramways  Commitlee.  Re- 
construction of  10  miles  of  single  track.     (September  8th.) 

September  2t)th.  Tramways  Committee.  Tramway  stores, 
including  electrical  accessories,  cable,  lamps,  &c.,  for  live 
months.     (September  8th.) 

Belgium. — Brussels. — October  18th.  Direction  des  Tele- 
phones. Manual  telejihone  exchange  I'liuipmeut  and  tlie  pro- 
vi.sion  of  1,2(K)  subscribers'  instruments.* 

September  'iTth.  Belgian  Telegi'aiih  and  Telephone  authori- 
tie.s  at  Salle  Maclclciiie,  Briis.sels.  Supply  of  telephonic  central- 
buttery  commutators. 

Brazil. — C.U'hchika,  Rio  (Iuanue  hi'.  Sul. — Octolier  24tb. 
Municipal  Council.  Six  centrifugal  pumps,  with  electric 
motors,  piping,  &c.* 

Brentford. — September  25th.  Board  of  tiuardians.  Six 
months'  supply  electric  lamps  and  accessories.  Mr.  F.  E. 
Harmswoith,  clerk,  24,  Twickenham  Road,  Isleworth. 

Birmingham. — September  16th.  Board  of  Guardians. 
Radiogra]ibic,  electvical,  and  massage  apjiaratus  for  the  X-ray 
Department  at  Dudley  Road  hospital.  Mr.  .J.  Curtis,  clerk  to 
the  Guardians,  Edmund  Street,   Birmingham. 

Bournemnulh. — Sepleinber  21st.  Traiiiw.-n  s  Conimillce. 
Reconstnii'liMii  u(  tramwav.  General  manager.  Tramways 
Departuicnl. 

Croydon. — September  21st.  Board  of  Guardians.  Six 
months'  vsupply  of  electrical  appliances.  Mr.  N.  P.  Walker, 
clerk  to  the  Guardians,  Mayday  Road,  Thornton  Heath. 

Dundee. — Sentember  22nd.  Electricity  Dep,irtment. 
750  yd.  .4  x  .2  x  .4  l.p.  3-eore  paper-in.sulated  lead-covered 
armoured  660-V  cable.    (See  this  issue.) 


I;bbw  Vale September    27th.       Electricity     IJepartment. 

'lb lee  yoO-kW  rotary  converters,  transformers,  switchgear,  Ac; 
1,2;j0  yd.  .500- V,  d.c.  .5  x  .2  x    5  cable.     (See  this  issue.) 

I;gypt. — Cairo. — September  30th.  Electric  pamp,  accumu- 
lator [ilates,  and  a  3-iilia6c  transformer,  for  the  Asite  des 
.Mii'iu's,  Khanka.  Engineer-Electrician-in-Chiof,  Electrical 
Service,  Ministry  of  Public  Works,  Cdiro. 

Halifax.  —  .September  19th.  Board  of  Guardians. 
Supply  of  electrical  fittings  for  six  months.  Mr.  A.  T.  Long- 
botham,  clerk  to  Guardians,  Union  Offices,  Carlton  Street, 
Halifax. 

Leeds. — Se|)teniber  12th.  Tramways  Department.  Re- 
construction of  tramway  track,  Woodhouse  Lane  and  Cookridge 
Street.  Mr.  J.  B.  Hamilton,  general  and  commercial  man- 
ager,  1,  Swinegate. 

London. — Isi.imiton. — September  12th.  Board  of  Guardians. 
lOlectiical  supplies  for  .six  months.  Mr.  Albert  King, 
Giiaidians'  oliiees.  St.  Jolin's  Road,  UpiXT  Holloway,  N.I'J. 

Fui. ham.— Sepleinber  2(Jth.  Electricity  Department.  11,00(J-V 
switchgear,  2-plia.se  and  ."i-phase.     (September  8th.) 

Kensinoton.  —  September  21st.  Board  of  (juardians. 
Supply  of  el"ctric  lamps  and  electric  fittings.  Mr.  \V .  K. 
Stephens,  clerk  to  the  Board,  Marloes  Road,  South  Kensington, 
S.W. 

Loughborough. — September  29th.  Electricity  Depart- 
ment. Rotary  converter  plant;  sub-station  switchgear.  (Seo 
this  issue.) 

Morocco.— Rauat.— September  16th.  Supply  of  l>ron>!e 
wire,  copix'r  wire,  and  twisted  copper  wire  for  the  telegraph 
and  telephone  ,  service.  Office  National  du  Commerce 
Exti'rieur,  22-2-1,  x\venue  Victor-Emmanuel  lit,  Paris. 

New  Zealand. — .\ucklanI). — Fehruary  1st,  1923.  Harbour 
Board.     One  1-ton  fixed  electric  crane.* 

Wellington. — October  24th.  Public  Works  Department. 
4110  miles  19/13  S.W.G.  bare  h.d.  copper  wire  for  Mangahao 
electric  power  scheme."' 

November  28th.  Outdoor  and  indoor  sub-station  switch- 
gear  in  connection  witli  the  Mangahao  power  scheme.* 

November  21st.  Mangahao  scheme.  Electrical  storage 
battery  and  accessories,  including  a  motor-booster  and  one 
single-phase,  testing  transformer.* 

Portsmouth. — September  20th.  Board  of  (luardians. 
Eleeliieal  fittings  for  three  months.  Mr.  H.  C.  MorreU,  cU-rk, 
St.   .Mary's  Road. 

Reigate. — September  26th.  Town  Council.  H.p.  switch- 
gear.     (See  this  issue.) 

South  Africa. — Pretoria.— Se;itember  28tli.  ilunicipal 
Council.  Electric  capstans,  coal  elevator,  ash  elevator,  and 
coal-stacking  elevator.* 

J(UiANNESBURa.  —  September  27th.  Municipal  Council. 
House  service  meters  and  time  switches.* 

Southport. — September  25th.  Relayin.^;  about  1,800  yards 
of  tramway  track  with  new  rails,  in  single  track.  A.  E.  .lack- 
son,  M.I.C.E.,  borough  engineer  and  surveyor.  Town  Hall. 

Torquay.  —  September  22nd.  Electricity  Department. 
Two  water-tube  boilers,  with  superheaters,  economisers,  chain- 
grate  stokers,  induced-draught  plant,  and  other  accessories. 
(Sei>  this  issue.) 

Uruguay. — Monte  Video. — November  Hth.  State  Electri- 
city Department.  One  10,0(HI-kW  turbo-generator.  State 
Electricity  Department,  Calle  -Julio  Herrera,  1458,  Monte 
Video.— /I'df/rr's  State  Service   (Monte  Vi<leo). 

Warrington. — September  26th.  Board  of  Guardians. 
Electrical  supplies  for  three  mouths  for  Whitecross  Institution 
and  Cottage  Homes,  Padgate.  Mr.  A.  Bottomley,  clerk  to 
Guardians,    Bewsey   Chambers,    Warrington^ 

*.\  copy  of  the  plan,  specification,  and  conditions  of  tender, 
ttc,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Argentina.  —  Catamarca.— Plant  for 
generating  station  and  transformer  sul 
h.p.  Pelton  wheels  a^d  alternators,  switi 
and  two  sets  130-k\V  a.c.  motors,  switc 
lowing  tenders  have  been  received  :  — 


Sifi 


Scliuckort,    Ltd. 
itto  (altcrn 


I5cM,<mann    lil,.- 


.11.    T. 


t.'lu-n.....v,  , 
\l.i,„|»lilan-\ickers   Klcvlrkul    Kxporl   Cu..    Ll.1, 
\  t. .G.  Cia.    SudaiiKTicanii 
\.  i.iU's    Je    Longwv  

Anslo-.-Vrgenlinc    G.-ner.il    Electric    Co.,    Ltd. 

E.G.  H.  Sharpe  (Sir  \V.  G.  .Armstrong,  Wliitwoj 

English    Electric  Co..   Ltd 

Ciu.   VVoslinRhciuse    Electric      

Ci.T      Industrial   do   El«lricidad 

Bcrtulciti    \'clicogna'  >•   Cia.    . 


the  hydro-electric 
i-station  : — Three  1(55- 
.hboard,  transformers, 
■hboard,  &c.    The  fol- 

Ars.   (;..M. 

S:«.4n<i 
3-t.r;tii 

34.3U1 

si.ms 

w.aoti 

au.tao 

4U.8J0 
S7.240 
:u.(i4ii 

4;t.ll.i(i 

42.(ilMi 

46..';Ui 

4i.r,w 

.14.7(1- 

3(i,a".7 

t  Co.>  ...         41.410 
37.(100 

4<i.noo 

4i;.joo 

49.500 

i  oj  Ike  Ril<r  Flue. 
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Barrow, — Town  Council.    Accepted: — 

loO-kW  rotarv   converter  and   switchgear  for.  .Abbev  sub-station   (fl.saO).— 

.Metropolitan-Vickers    Electrical   Co.,  Ltd. 
Cable  for  the  underground  main  on  the  promenade  at  Rampside   (£375). — 

Johnson   &   PhiHips,   Ltd. 

Doncaster. — Town  Council.     Accepted: — 

I.  p.    feeder  cable    (f2.M9).— Enfield    Edisu'an    Co..    Ltd. 
L.p.    leed.r    .-ind    pilot    c.ibles    (i:l,499).— Callendcrs    Cable    &    Construction 
Co..  Ltd. 

Dover. — Hospital  Committee.     .Vccepted: — 

Intercommunication  telephone  system  at   Dover  hospital.— J.  .Martin,  Dover. 

Erith, 

Suppiv  of  electric  cable  to  the  Erith  oil  works  and  the  relaying  of  exist- 
ing c:ibles  (approximately  £12,0(»).-Callcndcr's  Cable  &'  Construction 
Co.,    Ltd. 

Glasgow, — Corporation.     Recommended: — 

Insl.ilhitinn  of  electric  lighting  at  Bclvidere  Hospital  (£3,363).— Mr.  .\.  W. 
.Mickol,  Partick,  Glasgow. 

Lighting  Committee.    Accepted  : — 

Lamp  pillars  and   extension   pieces.— British  Mannesman  Co.,   Ltd. 

Sewage  Disposal  Committee.     Accepted  : — 

.Metallic  packing  for  generator  engines  at  Shieldhall  works.— The  Universal 
Met.illic    Packing  Co.,  Ltd. 

Leeds. 

Power    and    lighting    installation    at    the   new    spinning    mill    en 
.Messrs.    \V.    Rennic  &  Co.,   Parsley.— Cloke's    Extension,    Ltd. 

London,— Metropolian  Asylums  Board.— The  following 
tenders  have  been  received  for  the  installation  of  telephones  at 
CoUindale  hospital : — 

Myall     Bros,     (recommended)     ...  £188 

Riddle    &    Goddard,    Ltd.             ...  301 

G.    H.     Thomas         ...         ...         ...         ...  220 

Reliance    Telephone    Co.,    Ltd L'38 

Lund    Bros.   &   Co 240 

Electrical    Contracts  &  Maintenance  Co.,   Ltd.  2i)2 

W.    H.    Agar              273 

Commercial   Telephone  &  Electrical  Co.,  Ltd 300 

Victor    Engineering    &    Supply   Co 400 

Mile  End.— Messrs.  R.  Langston-Jones  &  Co..  of  Tedding- 
ton,  have  received  the  contract  for  generating  plant  and  motors 
for  the  Institution  of  the  Mile  End  Old  Town  Board  of 
Guardians. 

Macclesfield. — Town  Council.     .Accepted: — 

Installing    the   fleclric    light    at    Byron    Street    schools    and    providing    108 

lamps   (fl83).— J.    W. .  Brees,    Macclesfield. 
Connecting    the  school    with   the   mains    (£47).— Electricity   Co. 

Paris.-^The  Compagnie  Parisienne  de  Distribution 
d'Electricite  has  placed  a  repeat  order  with  the  Compagnie 
Electro- Mecanique  for  turbo-generating  sets.  The  order  com- 
prises sets  varving  between  'XoOO  and  So,(M)  k\V,  and  repre- 
senting a  total  of  100,000  k\V. 

Preston. — The  Town  Council  has  accepted  the  tender  of  the 
Engli.«h  Electric  Co.,  Ltd.,  for  the  erection  of  the  new  gene- 
rating station  at  Penwortham  for  ±'94,900.  The  Guild  IVIa.vor 
.said  it  was  the  lowest  tender  out  of  .38.  The  time  allowed  h.v 
the  tender  for  completing  the  work  was  4^3  weeks.  Except 
for  a  few  experts,  the  labour  will  be  local. 

Swansea. — Electricity  Committee.     .Accepted: — 

Supply   of   main  colliery  coal,   at  21s.  (W.,   for   three   months.— J.  R.   Davies 

Torquay. — ^Town  Council.     .Accepted: — 

3.0flO-kW  generating  set  for  the  power  station  at  .Newton  .Abbot  (£17,330). 
— British    Thomson-Houston    Co.,    Ltd. 

Trowbridge. — 

Installing    electric    lighting    in   Tabernacle   church.— Edwards  &   .\rmstrong. 


PORTHCOMINQ     EVENTS. 


Birmingham  and  District  Electric  Club.— Saturd-iy,  September  IGth.  At  the 
lir.ind  Hotel.  Birmingham.  At  7  p.m.  Lecture  on  "  Coal  Getting  by 
.Mathinery."    by    .Mr.    C.    Jones. 

SaKord  Technical  and  Engineering  Association.— Saturday,  September 
llith.  At  the  Royal  Technical  College.  At  7  p.m.  Lecture  on  "  Textile 
IVinting  and  .Allied  Machinery,"  by  Mr.  J.  Higginbottom. 

Institute     of     Metals,— September     19th     to   September    23nd.      At    Swansea. 

Association  of  Mining  Electrical  Engineers,- Friday,  September  22nd.  and 
Siturday,      September      23rd.      At    the    rniversily      College,      Nottingham. 


NOTES. 


London  Street  Accidents, — The  statistics  of  street  acci- 
dents, recorded  by  the  Metropolitan  Police  Authorities  dur- 
ing the  months  of  April,  May,  and  June,  are  worthy  of  close 
perusal,  for  they  enable  the  responsibility  for  such  occur- 
rences to  be  correctly  apportioned  amongst  the  various  classes 
of  traffic  using  the  fxjndon  highways.  The  total  number  of 
accidents  caused  by  vthiclcs  of  all  kinds  was  15,.5.5,5  (l.i9 
fatal);  of  which  899  (19  fatal)  were  due  to  omnibuses;  982 
(2  fatal)  to  tramcars:  3..52r,  (H7  fatal)  to  private  motor  cars; 
and  2,890  (60  fataj)  to  fr.i.lc  and  commercial  vehicles.— Com- 
mercial  Motor. 


.4  Ramsay  .Memorial — On  November  3rd  a  memorial 
tablet  to  the  late  Sir  WilUam  Bamsay  in  N\estniiuster  Abbev 
will  be  unveiled  by  the  Prince  of  Wales. 

Fire. — The  Dailij  Moil  records  that  a  fire  occurred  in  tho 
nine-storey  warehouse  occupied  by  Messrs.  Falk,  Stadelmanii 
and  Co.,  lamp  iiianulaL-turers,  at  (.Jreat  Clyde  Street.  Glasgow. 
on   September  11th. 

New  Swedish  Elt:ctric  Welding  Invention.  -  Si-rn^l,i 
Ihiiflildiht  learns  that  a  new  Swedish  invention  has  been  put 
on  the  market,  vi::.,  a  system  of  electric  welding  by  alternat- 
ing current,  invented  by  the  engineer  M.  Toerubloiu,  and 
called  the  Wex  sy.steni.  The  tirm  of  Messrs.  Carlson,  Heil- 
borg  it  Dcverdier  is  working  the  system,  and  is  also  negn 
tiating  with  .American,  British,  French  and  Finni.sh  interests 
regarding  the  formation  of  affiliated  companies.  An  afifiiiatHMl 
company  has  already  been  formed  in  Norwav.— ii'f'Htcr'.s 
Trade  Service   (Stockholm). 

Educational,— Municipal  (College  of  Technology,  Fnivkh- 
siTV  oi  Manchester. — We.  have  received  the  prospectus 
of  T'nivcrsity  cour.ses  for  the  coming  session.  The  Michadma^ 
term  will  commence  on  Thursday.  October  .5th.  and  studeiils 
will  be  enrolled  on  Monday,  Tuesday  and  WediH'>da.\ . 
October  2nd.  3rd  and  4th.  New  students  can  also  be  received 
at  the  college  between  10  a.m.  and  1  p.m.  from  September 
2.5th  onwards  (except  on  Saturdays)  when  they  can  be 
advised  with  regiard  to  their  courses  and  can  complete  then- 
enrolment. 

Battersea  Polytechnic- iSlfc^nVdl  EngiHecrlug  Depart- 
ment.— Day  and  evening  courses  for  the  1922-23  session  com- 
mence on  Monday,  September  25th. 

-Abridged  calendar  of  evening  classes  can  be  obtained  gratis 
on  application  to  the  Principal.  Calendar  of  Technical 
College  for  Day  Students,  3d.  post  free.  Further  particular 
are  given  in  our  advertisement  pages  to-day. 

HrDOF.nsi-iELD. — The  new  session  for  the  winter  at  Hud 
der.sfield  Technical  College,  beginning  this  week,  indudis 
classes  in   wireless  telegraphy  and  telephony. 

Summer  Time, — In  consequence  of  numerous  inquiries 
which  have  been  addressed  to  hiiii.  the  Home  Secretary 
desii'es  to  give  notice  that  in  accordance  with  the  Order  iii 
Council  of  March  loth,  1922,  summer  tune  wilt  not  cease 
until  3  a.m.  (sumiueV  time)  on  the  morning  of  Sunday, 
O -tober  8th,  when  the  clocks  will  be  put  back  to  2  a.m. 
The  shorter  period  of  summer  time  prescribed  by  the  Summer 
Time  -^ct.  1922.  does  not  ojx-rate  this  year. 

Electric  Transatlantic  Liners. — Electricallv-drivcn  liners, 
l.ouoft.  lung,  and  of  70,000  tons,  are  to  be'  built  for  the 
.Atlantic  trade  by  a  new  American  shipping  company,  accord- 
ing to  an  announcement  made  by  .Mr.  Lasker,  chaii'man  of 
the  United  States  Shipping  Board.  Mr.  Lasker  adds  that 
the  financiers  organising  the  company  are  men  whose  names 
are  "  houseJiold  words  "  in  the  United  States,  and  that  the 
capital  will  amount  to  ^6,000,000,  of  which  il,OOU,0UO  is 
already  available  for  preliminary  work.  The  new  ships  will 
be  driven  by  electric  motors,  the  energy  for  which  will  he 
furnished  by  Diesel  oil-engines,  after  the  system  adopted  in 
the  newest  -American  battleships.  The  project  is  tentative, 
the  announcement  adds,  to  the  extent  that  the  building  of 
the  ships  depends  on  the  assurance  of  the  Government  <hat 
the  company  will  receive  a  grant  for  ship  construction  from 
the  loan  fund  creat^ed  under  the  Merchant  Marine  .\ct.  192il. 
and  that  it  benefits  from  the  Ship  Subsidy  Bill  now  before 
C'ongre.ss.  Mr.  I^asker  said  that  such  aid  would  probabh 
be  given  jirovided  the  plans  for  the  ships  were  approved  h 
the  Shipping  Board.  It  is  proposed  that  the  ships  should  be 
built  in  the  United  States,  and  should  cost  approximatt  l\ 
£:i.(HKI.O(K>  each.- r/if   Times. 

United  States  Electric  Vehicle  Market. — Manufacturers  of 
electric  trucks  report  that  busines,s  during  August  was  better 
than  usual  at  this  season  of  the  year.  The  Newark  (New 
.Jersey)  baking  concern  which  had  arranged  to  increase  ii 
fleet  of  electric  trucks  to  a  total  of  fifty  changed  its  plan 
and  placed  an  order  for  177  trucks,  which  is  said  to  be  the 
largest  single  contract  of  its  kind  ever  placed  in  the  United 
States.  .Another  imijortant  order  for  25  trucks  was  recenfh 
placed  by  a  New  York  laundry,  and  several  individual  sa'.i  s 
Were  liooked  during  the  month. 

The  demand  for  iridustrial  trucks  has  also  been  fairly  brisk 
during  the  month,  with  prospects  of  increased  activity  in 
the   late   autumn. 

The  Electrocar  Co.,  of  New  York  City,  manufacturers  of 
new  types  of  taxis  and  'buses,  expects  to  start  production 
on  a  commercial  scale  early  in  October.  The  comjiauy  i~ 
also  planning  to  produce  a  half-ton  truck,  which  may  be 
placed  on   the  market  early  next   year. 

In  connection  with  the  annual  Electrical  and  Indu.strial 
Exposition  to  be  held  at  New  York  from  Otober  7th  to  14tli, 
one  of  the  features  of  the  event  will  be  an  electric  motor 
truck  parade. 

Forty-nine  electric  trucks  and  passenger  cars  valued  at 
59.044  dollars  were  exported  from  the  United  States  durm:-' 
.June. — Reuter's  Trade  fi^'-i—  ^New   York). 
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I  egal.— Sn:\}.iMi  .Mac.nkthS.— ( )ii  a  ,\i:\\tir  i.i  liMViiif  .stolen 
two'  iiiM«nt'tos.  value  ,f2.5,  tire  property  of  llie  W.'slein  An«l<i- 
Swedi.sh  Kleetric  Welding  Co.,  Ltd.,  CliarleM  Edward  White 
(■21)  w^s  at  Cardiff  police  court,  on  Wednesday  last  week, 
coiiuuittrd   Ini   trial  at  tile  Quarter  Si^.ssions. 

New  .\=ray  liquipment. — .\  diinaliun  of  .ilo.OIHl  lia>  lieen 
made  Ijv  Mr."  Robert  MeDougall,  cliairnian  ot  the  linn  ol 
Messrs. "Arthur  McDougall,  Ltd..  Hour  luanulaeturers,  Man- 
chester, to  the  Manchester  Royal  Inliriiiary  towards  the 
,i|iiipnient  ot  the  new  extension  uf  the  X-ray  department. 
-Ihiilu  M^'il- 

A  Welfare  Conference. — .\  lecture  conference  for  welfare 
supervisors  is  hi'inti  held  at  Balliol  Oollet^i',  Oxford,  from 
Septi'niher  isth  to  'Jlth.  A  very  full  pro;,'ramiMe  has  he.-n 
arranged   hy  the  oiganisers.   the   huhislrial    Welfare  Society. 

Metric  liquivalent  Scales.— .\  very  hand\  device  has  been 
produced  hy  Mr.  A.  E.  Bawtree,  7,  Manor  I'ark  Koad, 
Sutton,  Surrey,  for  ascertaining  the  metric  equivalents  of 
quantities,  &c.',  in  English  standards.  It  consists  of  a  aeries 
of  scales  with  the  English  measure  on  one  side  and  the 
metric  equivalents  on  the  other,  forming  a  very  direct  method 
of  converting  from  one  system  to  the  other.  The  scales 
provide,  inter  alia,  for  length,  area,  and  weight,  pressure, 
and  thermometer  readings.  The  price  of  the  device  is  Is. 
post  tree. 

Electric  Cement. — .\  new  cement  now  known  ;is  "  electric 
cement,"  is  produced  by  iu.sion  of  the  raw  materials  in  an 
electric  furnace.  The  main  reason  which  led  to  the  adoption 
of  electricity  was  the  high  price  of  coal,  and  after  painstak- 
ing research  and  numerous  failures,  the  experimenters  had 
the  pleasant  surprise  of  finding  that  the  product  obtained 
possessed  important  advantages  over  ordinary  Portland 
cement.  The  most  noteworthy  claims  made  for  it  are:  (I) 
although'  slow-setting  it  hardens  rapidly,  its  strength  after 
24  hours  equalling  that  of  ordinary  Portland  cement  after  is 
days;  {'2)  its  ultimate  strength  being  much  greater  than  that 
of  Portland  cement,  the  safe  working  stresses  can  be  in- 
creased to  three  times  those  now  generally  adopted ;  and  (3) 
it  resists  absolutely  the  action  of  .sea  water.  These  advant- 
ages are  of  sufficient  importance  to  outweigh  the  higher  cost 
of  the  material.  It  mu.st  be  noted  that  electric  cement  cannot 
be  used  together  with  or  mixed  with  other  varieties  of 
cement  or  lime,  and  that  great  care  must  be  taken  wht-n 
mixing  it  to  see  that  all  utensils  have  been  thoroughly 
cleaned,  .so  that  no  trace  of  lime  or  cement  other  than  electric 
cement  remains  on.  or  in  them. — Eastern  Engineering. 

.Appointments  Vacant. — Plumber-Jointer,  for  the  Lough- 
borough C'nriMiration  Electricity  Department;  Assistant  Elec- 
trical Engineer  (,i'7tHJ)  for  the  Municipality  of  Singapore; 
Test-Room  .Assistant  for  the  Bury  Corxjoration  Electricity 
Works;  Demonstrator  in  Electrical  Engineering  and  Teach'er 
of  Practic.il  Mathciiiaties,  tor  the  Wimbledon  Education  Com- 
mittee evening  classes;  plumber-jointer  for  the  Stepney 
Borough  Council  Electricity  Department.  (See  "  Official 
Notices  "   to-day.) 

The    Trade    Union    Congress, — The    54th    annual    Trade 

Union  Congress,  which  was  held  at  Southport  during  the 
week  September  4th  to  9th,  exhibited  a  large,  but  not 
unnatural,  falling  off  in  the  number  of  workers  represented. 
The  recorded  membership  was  5.1'27,308,  a  decrease  of 
l,290,G0'i  compared  with  last  year.  The  influx  of  all  sorts  of 
people  into  industry  during  the  war  increased  the  member- 
ship of  trade  unirin^  from  two  and  a  quarter  millions  in  191.3 
to  six  and  a  half  millions  in  19'20,  but  the  gradual  return  to 
normal  conditions  and  the  .slump  in  trade  has  now  reduced 
this  figure,  and  the  delegates,  who  numbered  more  than  800 
.  at  Cardiff  last  year,  this  year  number  nearly  a  hundred  less. 

^  French  X-ray  Martyr.— Prof.  Bergoni^,    of   the  Bordeaux 

Jj^aculty  of  Medicine,  who  is  a  correspondent  member  of  the 
Academies  of  Science  and  Medicine,  is  the  latest  jnartyr  to 
research  work  on  X-rays.  He  has  already  suffered  the  r  >- 
moval  of  several  fingers,  and  now  his  right  arm  has  had  to 
be  amputated.  .After  Tripier,  Dr.  Bergonie  stands  first  among 
French  pioneers  of  radiography,  and  his  name  is  associated 
with  the  principal  rules  for  the  application  of  X-rays  to 
therapeutics.— T^e   Times. 

•Small  Circuit'breakers  v.  Fuses.— Writing  to  the  EJcctricjl 
iVorld  of  August  12th,  Mr.  J.  M.  Van  Nieukerken  draws 
attention  to  the  extensive  adoption  in  Holland  of  miniature 
circuit  breakers  on  domestic  and  industrial  circuits,  feeding 
lamps,  small  motors,  etc.  They  are  adjustable  for  loads  from 
0  to  25  amperes  at  pressures  up  to  2.50  volts,  and  are  reset 
by  turning  a  handle  like  that  of  a  rotary  snap  .switch.  An 
indicator  shows  when  a  breaker  has  ojiened.  Such  circuit 
breakers  are  used  m  place  of  main  fuses  where  the  calsles 
enter  a  hou.se;  they  are  sealed  to  prevent  alteration  of  the 
setting,  but  can  be  reset  by  the  consumer.  They  are  also 
■used  for  the  separate  circuits  instead  of  fuses.  The  meclian 
ism  is  very  simple  and  not  liable  to  get  out  of  order. 


Therms— and   the   (ias  Kill. — The   following  effusion   has 

come     to    hand     un.signed.     but    dated    from     •'  'Ih-     X-vhini, 
f;lrewlion,  September  '.)th,  19-22  "  :  — 

Said  the  Kelvin  to  the  Therm 

You  elusive  little  worm 

Your    way.s,   I  must   confess,   are   most   distracting. 

In   a  cubic  foot  you  lurk 

With  the  power  to  do  W(jrk 

Hut   your   union's  rules  are   terribly  exacting. 

Your  must  get  just  so  much  air 

Or  you  simply  do  not  liare 

To  work  at  anything  like  full  efficiency, 

Then  the  pressure,  too,  must  be 

Neither  more  nor  less  than   be 

Enough  to  .suit  your  precious  self-sufliciency. 

But  I  feel  constrained  to  say 

You   have  one  quite  useful  trait 

Which  in  all  trade   unionists  we  do  not   meet, 

In  strike,  "  ca'  canny."  lock-out, 

If   it   even   came   to    "  knock-out  " 

You'd   pursue   your   argument  with   little    heat. 
Yours  thermocubically, 

■■  GASSED." 
Scout  Ball. — The  Hyde  Park  Dance  Club  is  organising  a 
second  Scout  Ball  at  the  Hyde  Park  Hotel  on  October  l"2th, 
in  aid  of  H.R.H.  the  Prince  of  Wales's  Boy  Scouts'  Fund. 
Tickets  (one  guinea  each,  or  ten  for  seven  guineas)  may  be 
obtained  from  the  hon  secretary  of  the  Club,  222,  Strand, 
\V.C.2,  or  from  the  manager  of  the  hotel. 


INSTITUTION     NOTES. 


Association  of  Mining   HIectrical   Engineers. — The  annual 

meeting  is  to  he  held  at  Nottingham  <in  St'ptember  22nd  and 
2;iSrd.  The  programme  includes  the  annual  dinner  and  general 
meeting,  and  a.  number  of  visits  to  engineering  works  in  the 
neighbourhood  of  the  city. 

The  report  of  the  General  Council  for  the  year  ended  June 
30th,  1922,  shows  a  total  membership  of  1,761.  The  annual 
accounts  disclose  a  .sound  financial  position. 

Birmingham  and  District  Electric  Club. — The  second  half 
of  the  1922  session  opens  to-morrow  night,  at  7  o'clock,  at  the 
Grand  Hotel,  Colmore  Row,  Birmingham,  with  a  lecture  by 
Mr.  C.  Jones  on  "  Coal-getting  by  Electricity."  Later  events 
for  this  year  are  : — 

October  11th.— Fap.>r  by  Mr.  F.  R.  Unwin. 
November  10th.— \'isit  to  G.E.C.  Witton  Works. 
November  11th.— Discussion  on    Mr.   Unwin's  priper. 
Uecember    9th. — General  meeting. 

Institute  of  Cost  and  Works  Accountants. — The  Institute 

is  holding  a  public  meeting  at  the  Conuaught  Hall,  New- 
castle, on  October  0th,  for  the  purpose  of  inaugurating  a 
branch  in  the  Newcastle  district,  at  which  a  paper  wUl  be 
read  on  "  The  Necessity  for  Scientific  Costing."  and  the  chair 
will  be  occupied  by  Mr.  Summers  Hunter,  C.B.E.  Tickets 
may  be  obtained  from  the  Secretary  at  38,  Grosvenor  Gardens, 
S.'W.l. 

Junior  Institution  of  Engineers. — This  Institution,  which 
has  for  many  years  carried  on  its  activities  for  the  benefit 
mainly  of  the  younger  members  of  the  profession,  with  head- 
quarters at  39,  Victoria  Street,  S.W.I,  has,  on  account  of 
increasing  membership,  been  compelled  to  seek  more  accom- 
modation. This  has  been  found  in  the  same  building,  and  a 
suite  of  rooms  on  the  first  floor  overlooking  Victoria  Street 
has  been  acquired.  ITie  suite  includes  adequate  accommoda- 
tion for  the  Institution  staff'  and  a  reading  and  lecture  room, 
with  double  the  seating  capacity  of  the  present  one.  .All 
future  ordinary  and  Fi'iday  evening  informal  meetings  will  be 
held  in  the  new  home. 

The  first  meeting  of  the  Winter  Session  will  be  held  on 
Fi-iday.  October  6th,  when  Mr.  W".  A.  Tookey,  M.I.Meeh.E. 
(past  chairman)  will  read  a  paper  on  "  Engineering  in  Bacon 
Factories." 

Society  of  Engineers. — The  Council  of  the  Society  has 
arranged  for  a  conference  of  the  members  of  certain  engineer- 
ing societies  to  take  place  at  the  Engineers'  Club,  London, 
ou  Friday,  September  29th,  at  3  p.m.,  for  the  purpose  of 
considering  and.  if  thought  advisable,  inaugurating  the  forma- 
tion of  "  The  Association  of  British  Engineering  Societies  " 
in  accordance  with  a  constitution  which  has  been  drafted. 
The  Council  feels  that  a  number  of  local  engineering  societies 
at  present  working  on  more  or  less  parallel  lines,  nut  quite 
independently,  would  derive  mutual  advantage  from  being 
brought  into  co-operation.  The  association  would  not  have 
the  .same  field  of  action  as  the  Joint  Council,  which  is 
believed  to  be  in  course  of  formation  aincnig  four  of  the  lead- 
ing in.stitutioiis. 

There  is  no  charge  for  attending  the  Conference,  but  engi- 
neers who  are  members  of  recognised  societies  and  wisli  to 
attend  must  apply  to  the  secretary  (Mr.  A.  S.  E.  Aekermann. 
B.Sc,  17.  Victoria  Street.  S.W.I) "for  a  Conference  badge. 
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OUR     PERSONAL     COLUMN 

The  Editors  invite  eJtctricai  engiueen,  whether  connected 
icith  the  tcchnii-.it  or  the  commercial  aide  of  the  profession 
and  intlnslnj,  ,dso  electric  framu-ay  and  raihcay  officials,  to 
keep  readers  of  the  Electuical  Kf.view  posted  as  to  their 
movevients.  

CiMiKECTiON. — We  much  regret  that  tlie  note  in  our 
hist  issue  upon  Mr.  E.  P.  Bennett's  tour  on  behalf  ot 
the  Simplex  &  Credenda  joint  sales  orpanisation  \\as  so 
Worded  as  to  give  a  wrong  impression  of  the  significaueo  of 
ttlu>  tour.  It  might  be  suppostnl  that  existing  oversea 
agencies  were  to  be  re-organised  or  replaced;  this  is  not  so, 
the  intention  .  is  to  establish  new  representations  where 
nece.ssitated  by  post-war  conditions  in  all  oversea  centres  of 
importance.  Mr.  Bennett  will  incidentally  visit  the  existing 
agencies. 

Mr.  C.  OnMR  Bastian,  M.I.E.E..  has  entered  into  partner- 
ship with  Mr.  F.  .1.  Camimikix  Ai.i.kx,  who  has  purchast^d  the 
business  of  the  Bastian  Electric  Co.,  l,td.  The  bu.siness  in 
electrically-heated  appliances  of  every  desciiption  will  Ih> 
carried  on  by  Mes-srs.  Bastian  and  .Mien  at  5S,  Hayniaiket, 
London,  S.W.I. 

Mr.  Ernest  Brook,  electrical  engineer,  of  Kossefickl 
Avenue,  Birkby.  has  been  elected  to  (ill  a  casual  vacancy  of 
the  Hudder.sheld  Town  Council. 

The  wedding  was  solemnised  at  Blackpool  Tarish  Church, 
on  September  Gth,  of  Miss  MrniEL  Frnxi'SS,  daughter  of 
Mr.  Charles  Furness,  electrical  engineer  and  tramway  mana- 
ger of  Blackitool,  and  Col.  J.  P.  Litt,  E.A.M.C,  of  Bolton. 
The  gifts  included  a  silver  candlestick  from  the  Blackpool 
electricity  and  tramways  department,  a  salad  bowl  from  the 
olVire  staff  (of  which  the  bride  was  formerly  a  member)  and 
11  silver  cigarette  case  from  R.A.M.C.  ofticers. 

Capt.  (1.  P.  Tho.mson,  Lecturer  in  Mathematics  at  Corpus 
Christi,  ha.s  l)een  appointed  to  the  chair  of  Katural  Philo- 
.sophy  in  Aberdeen  University,  in  succos.sion  to  Prof.  Niven, 
who  has  retired.  He  is  the  only  son  of  Piof.  Sir  J.  J.  Thom- 
son, F.R.S. 

On  Thursday,  September  7th,  the  .''taff  and  employes  of 
the  Aberdeen  Coriioration  Electricity  Department  i)re.sent€d 
Mr.  TL  G.  Noble  with  a  handsome  dressing  case,  for  himself, 
and  a  hand-bag,  for  his  wife,  as  a  token  of  their  apprecia- 
tion and  to  mark  the  occasion  of  his  recent  marriage.  Mr. 
Noble  has  obtained  a  position  on  the  electrical  staff  of  the 
Shanghai  Municipal  Council  and  leaves  for  China  in  a  week's 
time. 

At  a  meeting  of  the  Dundee  Town  Council  on  Thursday  last 
week,  Mr.  Douglas  H.  Bishop,  B.Sc,  M.I.E.E.,  was  ap- 
pointed Corjjoration  electrical  engineer,  at  a  salary  of  i'SlK), 
rising  to  ,£1.(KX)  per  annum. 

Mr.  R.  Illixgworth,  A.M.I.E.E.,  A.M.I.Mech.E.,  has  re- 
signed his  position  as  engineer  in  charge  at  Mes.srs.  Palmers 
Shipbuilding  &  Iron  Co.,  Ltd.,  Jarrow-on-Tyne,  and  has 
been  appointed  supiMintendent  of  the  power  supply  depart- 
ment of  Messrs.  Cory  Bros  &  Co.,  Ltd.,  Ogmnre  Vale,  (ilam. 
f;apt.  (iKORiiE  B.  Whitaker,  O.B.E..  A.M.I.Mech.E., 
A.M.I.E.E.  (ex-Major.  R.E.).  chief  electrical  engineer  to  the 
Burma  Corporation  Ltd..  Namtu,  N.S.S..  Burma  (India),  is 
now  in  England  on  sick  leave  from  Burma.  His  address  is 
'■i.  Cardigan  Road,  Headingley.  Leeds. 

On  Tuesday  evening  Mr.  \V.  H.  AubasteI!,  A..M.I.K.K.. 
city  electrical  engineer,  Melbourne,  was  entertained  at  dinner 
at  the  Engineers'  Club  by  a  number  of  friends  on  the  eve  of 
his  departure  for  the  Hnited  States.  Mr.  Albert  Cay,  chief 
electrical  engineer,  Islington  Borough  Council,  presided,  and 
Mr.  .1.  Y.  Fletcher  was  vice-<'hairnian.  Mr.  f!ay,  proposing 
the  health  of  the  guest,  who  had  joined  his  stall  at  Islington 
in  IXOfi  and  was  with  him  three  years  before  proceeding  to 
I'lyiiiouth  electricity  works  and  subsequently  to  Melbourne, 
expres.sed  his  pleasure  at  meeting  Mr.  Alabaster  on  several 
occasions  during  his  stay  in  England,  and  wished  him  a  .safe 
journey  to  Au.stralia.  Mr.  Alabaster  responding,  expressed 
his  keen  appreciation  of  the  reunion,  which  was  typical  of 
the,  kindness  which  he  had  experienced  wherever  he  went. 
Mr.  Cay  might  be  regarded  as  the  "father"  of  electricity 
supply  undertakings  in  this  country,  so  many  engineers  now 
holding  responsible  positions  had  passed  through  his  hands. 
He  (the  .speaker)  liad  nr^ticed  in  some  of  the  British  power 
stations  which  he  had  visited  a  great  variety  of  plant,  some 
of  which  was  ob.solete ;  the  erection  of  super-stations  should 
enable  such  plant  to  be  scrapped,  and  the  cost  of  production 
to  be  reduced.  Wherever  pos.sible,  he  thought,  d.c.  supply 
should  be  curtailed  and  replaced  by  three-phase.  The  cooking 
and  heating  load  in  residential  areas  was  dealt  with  in  Australia 
by  rjverhead  mains;  to  lay  nnderground  mains  for  the  heavy 
load  of  this  class  that  would  arise  would  involve  an  appalling 
cost.  The  dcvelopinent  <  f  the  domestic  load  would  benefit  not 
only  supply  undertaking's  but  also  all  manufacturers  of  elec- 
trical apparatus.  I'l.-  Mi.  ''  '•.••■  '^Iviild  n«'  electrical  methods 
themselves. 


Mr.  Fletcher,  in  proposing  the  health  of  the  chairman, 
alluded  to  Mr.  W.  H.  Alabaster  as  an  old  G.E.C.  comrade, 
and  eulogised  the  policy  if  .\ustralia,  which  not  only  gave  a 
preference  to  British  manufacturers,  l)ut  made  a  point  nt 
placing  orders  in  this  country  for  all  kinds  of  electrical  goods. 
'I'lat  policy  had  done  much  to  alleviate  unemployment,  the 
fear  of  which  was  at  the  root  of  most  of  our  laljour  troubles. 
Acknowledging  the  toast,  Mr.  Cay  remarked  thtit  ii  of  his 
"  old  boys  "  were  now  holding  responsible  positions,  which 
they  had  gained  by  their  own  unaided  efforts.  He  considerea 
that  exces.sive  taxation  was  the  main  eau.M^  of  unemployment, 
and  that  there  was  no  good  rea-son  why  it  .shouUl  not  be  re- 
duced. 

Obituary. — Mr.  .T.  W.  Edmundsox. — The  death  took  place 
at  Sowerby  (Yorks.),  on  September  1st,  of  Mr.  .John  Wig- 
li.im  Edmundson.  who  was  formerly  manager  of  the  Sunbeam 
Lamp  Co.,  at   C.ateshead,     He  was  74  years  of  age. 


NEW     COMPANIES     REGISTERED. 


Champion   Sparking  Plug   Co.,    Ltd.    (184,200).— Private 

comp.iny.  Ki-gistenJ  SupUinber  (illi.  Cnpiuil,  f."i,(K10  in  A'l  sli:iri.-s.  Tu  cariv 
on  Ihc  ijusinoss  tormorlv  carriwi  on  bv  cIh-  (.'h.^nlpion  .Sparking  riug  Co.,  LlJ.', 
o(  Can.nda,  in  the  nanw  ot  or  ihroush  the  agency  ol  K.  li.  Caswull  in  tlw 
United  Kingdom,  and  to  carry  on  the  business  o(  engineers,  electricians,  nlanu- 
facturcrs.  importers  and  exporters  of,  and  <lealers  in,  automobiles,  locomotives, 
cycles,  air  and  marine  craft,  and  vehicles  ol  all  kinds,  sparking  plugs,  ignition 
devices,  &c.  The  first  directors  are  :  R.  A.  l.ydv  (managing  director),  \valdorf 
Hotel.  Aldivych,  W.C. ;  Alice  \V.  Gndferv,  8,  Katonville  Road,  Balham,  .S.W. 
Remuneration  as  fixetl  by   the  company.     Rcgisteri-d  office  :  S3,  Pall   Mall,  .S.W. 

Gayton     Park    Electricity  Co.,    Ltd.    (184,208).— Private 

company.  Registered  Septi-inlvr  lith.  I'apiial,  i'3,000  in  £1  shares.  To  carrv 
on  at  (jayton  Park  and  elsewh.re  in  fhcrshire  the  business  ol  an  electric  light 
company  in  all  its  br.inches,  .and  to  ado|)l  .in  aijreeiiienl  with  S.  Mooi-e.  Ihe 
siibscribers  (each  with  one  share)  are:  Mrs.  A. '.Moore,  37.  Cable  Ro.-.d,  Hoy- 
lake;  S.  Moore,  37,  Cable  Road,  Hnylake,  chemical  manuf.icturer.  S.  Moore 
is  pernian<'nt  governing  tlirector,  subject  to  holiling  [AHi  shares.  Regi^tereil 
olUcc  :    Ihe    Power    Station,    Howling    (.reen    I'"arm,    (jaylon,    N.slon,    I'h.shire. 

Electric  Depot,  Ltd.  (184,100). — Private  company.     Rcfjis- 

lered  Augu>t  :il»,.  Capital,  £2.00«  in  £1  shares.  To  carry  on 'the  business 
of  t;leetric;il,  mechanical,  and  automobile  engineers,  manufacturer^  and  sup- 
pliers of  and  dealers  in  engineering  apparatus  and  plant,  motor  accessories, 
Sc.  The  subscribers  (e.ich  with  one  share)  are  :  W.  H.  Bill,  "  The  Ling," 
liishops  Road,  Sutton  Col.lfield;  J.  H.  Norton,  200,  Roldniere  Road,  Krding- 
lon,  mechanical  engineer;  A.  Kennedy,  43,  Cannon  Street,  Hirmingham, 
certified  accountant.  'Ihe  permanent  directors  are:  \V.  H.  Liill  and  J.  J. 
Norton.     Qualification  :  £1. 

Willesden     Electric,     Ltd.    (184,246).^ — Private    company. 

Registered  September  7ih.  Capital,  £10,000  in  £'l  shares.  To  take  over  the 
business  of  electric  lamp  manufacturers  carried  on  at  843-5-7,  Harrow  Road, 
Willesden,  as  the  "  Willesden  Electric  Co."  The  subscribers  (each  with  one 
share)  are  :  H.  E.  Childs,  73,  Lancaso:-  Road,  Nor.h  Kensington,  W.ll,  elec- 
trical engineer;  W.  C.  Hendv,  13,  Pultenay  Road,  South  Woodford.  Essex, 
shipping  agent.  H.  K.  Childs'  signs  as  director.  Qualification  :  £101).  Re- 
muneration as  fixed  bv  the  romprmy.  Re.jisler.^d  office  :  S4:M-7.  Harrow  Road. 
Willesden,    N.W. 

G.     Haslam    &  Co.,     Ltd.    (184,26.5).— Private  companv. 

Registered  September  8'.h.  Capil.d,  £2,000  in  £1  sh.ires.  To  take  ov.m-  the 
business  of  electrical  engineers  carried  on  bv  G.  S.  H:l^,^■n1  and  \V.  G.  Huslani 
at  Leigh-on-Sca  as  "Haslam  &  Co."  The  perm.nncnt  directors  are;G.  S. 
Haslam  (managing  director),  7,  Woodlield  Road.  lj;igh-on-S<a ;  W.  G. 
Haslam  (secretary),  7,  Woodfield  Road,  l,eigh-on-Sea,  with  £312  and  £208 
per  annum  respectively  as  remuneration.  Qualification  ;  £(iOO.  Seeret.'iry  :  W. 
G.   Haslam.     Registered   office  :  51,   Broadway,    Leigh-on-S<a. 

British    Generator    Co.    (1922),    Ltd.    (184,113).— Private 

company.  Regist'er.d  Si-pleniher  Isl.  Capital.  £;i.O(IO  in  £1  shares.  To  carry 
on  the  business  ol  .leclrieal.  mwhanical  and  general  automobile  engineers, 
overhaul  IS  &c.  The  life  directors  are:— J.  H.  liaker.  481,  Oxford  Road, 
Reading:  J.  Thrussell,  55,  High  Sln-et,  HtKldcsdon.  Hertsj  W.  T.  Edmunds. 
I.utton,  W:ire  Road,  Htvldesdon,  Herts;  l".  G.  .Webb,  478,  High  Road,  lollen- 
ham.  Remuneration  as  fixe,!  bv  the  companv.  Registere,l  office:  481,  Oxford 
Road,    Re.-,ding. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Ilford  Dry  Battery  Co.,  Ltd C.  \V.  Roberts,  of  2,  Guild- 

hall  Ch:onl>.rs,  31-34,  liasingh.ill  Street,  i;.C.2,  ceased  to  ad  as  receiver  on 
.August   22nd,    11122. 

Blackpool,  St.  Annes,  and  Lvtham  Tramways  Co.,  Ltd. 

— G.  Nicholson,  ol  "  I'arkside,"  Princes  I'ark,  Liverpool,  ce.ised  to  act  as 
receiver  ...,    .\ut;ust    1st,   1922. 

British  Electric  Vehicles,  Ltd. — A.  S.  Sinclair,  of  7  and 

K.  Poultry  K.C.,  was  appointed  receiver  and  manager  on  September  5lh,  1922, 
under    powers    contained    in    trust    deed    <laled    October    Is.,    1020. 

Park  Electrical  and  Engineering  Co.,  Ltd. — Mort.iJ.n.tje  .nnd 

debenlun-,  b<.lh  .l.ilcd  August  22nd.  11122.  to  s.cure  £4.,5(lO,  charged  on  land 
at  Strelford,  near  .Manchester,  forming  part  of  Tradord  Park  estate,  and 
the  company's  undertaking  and  property,  present  and  future,  including  uncalled 
capital.  Holder  :  Miss  S.  Ainlev,  ''  Winmarith,"  Lvtham  Road,  South  Shore, 
Blackpool. 

British    Thomson^Housfon    Co.,    Ltd.     (47,982).— Return 

d: 1    Jun.-    13th.    11122.     Capital.    £4.00(1.(100  in   2.000.000   7    per  c.  nt.  cum.    pref. 

.in.l  2.im.mm  „r,\.  sh:ires  o(  £1  e:ich.  2.000,000  nrd.  .-.nd  l,.-.O0.(K)fl  pref,  shares 
taken  up.  £3,425.310  paid.  £74,lillO  consi.br.-.l  .-  |..il  Moriene,.,  .nnd 
charges,    £1.(1.19,495. 
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Bridf^water  and  District  HIectric  Supply  and  Traction  Co., 
Ltd. — rarluLilitrs  ul  A'.'J.CKXJ  ticlx'nturfs  iuilhuriscii  M.-ij-  2Vt/i, 

l.ij:i,  ilKjr(>rJ  oil  lU-  .  niiip.inv  b  undrrmking  and  pro().:rlv,  pr.'bfiu  and  luiuit, 
Mi.ludiiij;    un..ill.J    .j|.ir.,l,    ih,-   « hul.;    amount    beuij;    now   issued. 

Wardle    Engineering    Co.,  Ltd.  (102,714).— Return  dated 

Aujiust  I.'Jlh,  llCa.  Capital,  MT.mu  in  !),(KXI  ord.  and  :i,()«U  |jrcd.  shart-s  ol 
II  ,:adi.  All  shares  taken  up.  £11,800  paid;  i:-M)  consid.rud  as  paid.  Moii- 
t,i(j.:s  and  charges,   £4,000. 

Christy    Brothers    &   Co.,    Ltd.    (90,039).— Return  dated 

June  aJdi,  nai.  Capital,  £2H,UUU  m  aj.OOO  urd.,  ;i.00d  duleried,  and  ii.OOy 
|,ril.  shar.s  ol  £1  each.  lr>,2iW  ord.,  3,000  deferred,  and  250  pref.  shares 
Mken    up;     £a,37U    paid;     Jta.lOO    considercnj    as    paid.     Mortgages    and   charges, 

Union  Cable  Co.,  Ltd.  (67,054).— Return  dated  June  8th, 

l:a-l.  Capital,  £100,000  in  £1  shares.  All  shares  taken  up.  £i  per  share 
■  ill.d  up  on  JjO.OOO  and  10s.  per  share  on  50,000  shares;  £7a,000  paid.  Mori- 
;  .,(;.s   and   charges,   nil. 

Lisbon  F:lectric  Tramways,  Ltd.   (62,983). — Return  dated 

JuK  I2il.,  lll-.-J.  C,.].il,.l.  il.-rill.<Kio  in  750,000  ord.  and  500,000  pref.  shares 
ol  £1  ....  li.  li.U.OJi  .ird.  ..lid  4ii.ri.W  pref.  shares  taken  up.  £1  per  share 
called  up  .in  l:U,02(,  .,rd,  £l:U,irjj  paid;  £925,553  considered  as  paid  on 
ri(KI,(HIO    ur.l.    and    iJ....^!   |iiel.     iMortgages    and    charges,   £4C(i,aOO. 

Sheffield     Electric    Power  Co.,    Ltd.    (106,880).— Return 

.late<l  llee.iid.r  17th.  I'.Cl  (hied  April  2(llh,  1022).  Capital,  £2,000  in  £1 
.h.ii.s       I.VM  .h.ires   l.ik.n    up.     £2  pai.l.      Mortgages    and    charges,    nil. 


CITY    NOTES. 


French 
Companies. 


list-Elcctriquc.—Tlio  report  for  1921  of 
tlii.s  Parisian  company  recorded  the  com- 
pletion of  the  works  contemplated  at  its 
central  station  'and  the  carrying  out  of 
those.  l)c;;iin  in  1921,  for  the  betterin;;  of  the  network,  which 
would  1)0  liiii.shcd  towards  the  end  of  the  current  year.  At  the 
end  of  December,  1921,  the  company  served  a  total  of  67  coni- 
iiiiines;  nine  new  concession.s  had  been  acquired  during 
llio  year,  and  application  for  '£i  others  had  been  made.  Ihe 
year  1921  closed  with  a  profit  of  1,022,.545  fr.,  increased  by  the 
carry-over  of  profit  and  loss  by  6.ii,2i'/  fr.,  which  was  devoted 
tij  ciivering  the  lo.s.ses  on  the  working  of  previous  years. 

/,(■  friplidsi'  {Nord  Lriimiere). — The  recent  meeting  of  this 
niiniiaiiy  d|)|iii)vcd  the  accounts  for  the  year  ended  in  Decem- 
licr  last,  .showing  a  gross  profit  of  3,.S(JU,286  fr.,  including  the 
1  ;iiry-ov€r  from  1920  of  39,937  fr.  After  provision  for  depre- 
riiition  and  renewals,  and  placing  1,200,000  fr.  to  the  sinking 
fund,  the  balance  of  2,2ti0,2a6  fr.  allowed  for  distribution  of 
7  per  cent.,  or  35  fr.  per  share,  less  tax.  The  year  1920  was 
marked  by  an  enormous  increase  in  the  expenditure,  but  the 
past  year  wa.s  characterised  by  a  steady  return  to  normal 
prices,  and  also  by  a  serious  industrial  crisis.  Expenses  had 
fallen  considerably  chieHy  owing  to  the  lower  price  of  coal, 
which  had  decrea.sed  from  300  fr.  in  1920  to  about  150  fr. 
l*Yoin  this  had  resulteil  a  reduction  in  the  receipts,  a  great 
number  of  the  important  contracts  having  a  clause  making 
the  price  of  current  dependt-nt  on  the  price  of  coal.  The 
negotiations  conducted  since  1920  to  place  the  contracts  on  a 
more  economic  footing  had  resulted  satisfactorily.  The  com- 
pany had  been  approached  Ity  an  important  group  in  the 
.suburbs  of  Paris,  with  a  view  to  fixing"  general  charges  for 
high-pressure  energy,  and  a  satisfactory  conclusion  had  been 
reached.  In  the  Seine-et-Oise  department  the  agreements  ar- 
rangeil  with  certain  communes  had  secureil  the  Prefectornte 
sanction.  'The  Union  d'Electricite  during  1921  had  carried  out 
the  plans  a.s.sociated  with-  the  big  station  at  (leunevilliers, 
which  was  to  gradually  feed  with  current  all  the  sectcm-t. 
located  in  the  region  of  Paris.  This  station  had  .started  work- 
ing, and  was  supplying  the  Ouest-Lumiere  company.  Simie 
delay,  the.  Council  expected,  mimt  occur  before  the  .4siiieii's 
station  could  be  dispensed  with  and  the  total  supply  drawn 
from  the  (iennevilliers  station  alone. 

The  Financial  Times  reports  that  the 
profit  and  loss  account  for  the  year  ended 
March  31st,  1922,  shows  a  gross  manu- 
facturing profit  of  7,420,0(K3  fr.,  as  against 
the  preceding  vear.  (leneral  expenses 
aiiiouiited  to  4,3.")0.(ll)l)  fr.  (3..S(in,(IO(l  fr.  last  vear)  and  an 
amomit  of  l,.")3(l,(««l  fr.  (l.S.^O.fHll)  fr.  last  year)  has  been 
written  iilT  for  depivciation.  The.  resulting  net  profit  is  913,781 
fr.  (744,.'-W(i  fr.  last  year),  and  the  directors  are  able  to  propose 
the  distribution  of  a  ilividend  of  ti  per  cent,  on  the  ordinary 
shares  iis  last  year,  while  the  new  preference  .shares  will  receive 
their  .S  per  cent,  dividend,  which  is  due  for  the  first  time.  The 
'lirectors  consitler  the  results  of  the  year  to  be  satisfactory. 
This  is  )iiincipally  due  to  the  circumstance  that  the  company 
startei!  the  year  well  proviiled  with  orders  which  had  beeii 
placed  at  the  higher  prices  I'liling  in  the  preceiling  year.  Work 
has  been  carried  out  not  only  in  Switzerland,  where  particular 
mention  may  be  niiule  of  the  Barberine  power  station  in  the 
Canton  of  Valais  installed  for  the  Swi.ss  Federal  Railways,  but 
also  in  Spain  and  France.  Orders  are  also  on  hand  for  the 
supply  of  turbines  to  England.  Hollanil  and  the  Argentine. 
Tlie  ('(.nipany's  Italian  subsidiary  has  again  been  able  to  pay 
a  dividend  of  fi  per  cent,  and  the  work  of  the  other  branches 
has  been  satisfactorv. 


Escher  Wyss 
and  Co. 

li.SSS.IKlll     fr.     ii 


Italian  Tlie    Forze    Idraultche    di    Trezzo    suiV 

Companies.  Adila    (Milan)     has    increased    its    capital 

from  1(1  to  20  million  lire,  closing  its 
financial  year  in  M.ircli   with  a  dividend  of  1(1  per  cent. 

'I'lir  Sofiatu  KiKjdnea  di  i'AiUricitii  (Venice),  w^hose  capital 
is  ll).(IO(),(HKJ  lire,  has  experienced  a  diliicult  first  year  of 
existence  owing  to  the  exceptitjual  drought.  Nevertheless, 
the  accounts,  after  tlie  normal  apportionments,  show  a  net 
surplus  of  7,642  lire. 

Tim  Sdciet'j  Elettrira  Romagnola  (Bologna),  witii  a  capital 
of  10,(KI0,(MK)  lire,  has  closed  the  year  1921,  after  a  costly 
resort  to  heat  generation  owing  to  the  drought,  with  a 
balance  of  1,014,021  lire,  allowing  of  a  dividend  of  35  lire 
per  share. 

The  Hncietii  FAettrica  I'iulana  (Perrara),  with  a  capital  of 
6,0(10,000  lire,  has  completed  its  second  year,  although 
burdened  with  the  costs  of  first  establishment,  with  a 
ba.lance   of   10,379   lire. 

Thr  Siicietii  Marrliiqiiiiia  di  FAeUririta  (Recanati),  capital 
K,()(l(),(IOI»  lire,  has  reali.se(l  a  balance  of  :}(;(),.5K5  lire,  from 
which   a  dividend  of  6  per  cent,  was  distributed. 

Tlir  Societii  Fniiliiiiia  di  Kaercizi  FActtrici  (Parma)  hys 
made  a  loss  on  its  year's  working  etiuaj  to  half  its  capital. 
In  consequence  its  capital  has  been  written  down  to 
14,000,000  lire. 

Tlie  Sncieta  per  Applicazioni  di  Eneryia  FAeitrica  (Torre 
Annunziata),  with  a  capital  of  3.(MO,000  lire,  lias  approved  a 
dividend  of  8  per  cent,  on  the  strength  of  a  balance  of 
322,438  lire. 

Tiie  I'liinnr  Tnraniina  I'Artfrogat!  C.  f'ncncr  e  f'li, 
(Taranto),  capital  2,(KX),0(lfl  lire,  has  stated  its  inability  to 
declare  a  dividend,  owing  to  the  general  crisis. 

The  Societa  FAettrica  Mendgiiesc  (Mesagne),  capital  r)CO.00() 
lire,  has  clo.sed  its  year's  working  with  a  balance  of  19,924 
lire,  distributing  a  (lividend  of  7  ner  cent. 

Tlie  Sorietii  Idir,  Elettrira  Taxi  (Bagnara  Calabro),  with  a 
capital  of  3,0(IO,(KIO  lire,  has  made  a  net  profit  of  4,98.'^  lire. 

The  t'ninnc  Eaercizi  Elettrici  has  increa.sed  its  capital 
•from  44  to  66  million  lire,  devoting  its  new  .shares  in  part  to 
exchange  with  .shares  of  the  Norietii  Iiidiistriale  Italiana,  and 
offering  the  remainder  in  option  to  the  shareholders. 

The  Siirieta  Edison  per  Fnhhricazioiie  delle  Tjampade,  giii 
Ingeiiieri  Cleriei  e  Ca  (Milano)  has  carried  out  the  increase  of 
its  capital  from  2,()(K1,fl00  to  5,000,0(K1  lire  liv  the  issue  of 
15,000  new  200-lire  shares. 

The  Hncietii  Annnima  hnprcre  Elettrichc  di  Ricriniie 
(Milan)  has  decided  ta  reduce  its  capital  from  4.50.000  lire 
to  225,000  lire  by  writing  down  the  value  of  its  snares  to 
.50  lires. 

The  Hocietci  lesinn  di  FAettricitii  flesi)  has  ini?reased  its 
capital  from  1,200,000  lire  to  1,750,000  lire,  and  authorised 
its  board  to  make  a  later  increa.se  to  2,000.000  lire. 


Stock  Exchange  Notices. — Dealings  in  the  followint; 
securities  have  been  sptx'iallv  allowed  bv  the  Couimittee  under 
Rule  159  :  — 

London  Electric  Wire  Co.   anil  .Smiths,  Ltd.— (i44,fl70  ordin.irv   shar.s  of  £1 
each   fully  paid,  Nos.   1   to  ()44,070. 

Applications  have  been  made  to  the  Committee  to  allow  the 
following  to  be  officially  quoted  :  — 

Fairbairn     Lawson    Combe    B.irbour,     Ltil.— fS.'.O.OOO    "5    per    cent.    15-ycar 

Stewarts  &  Lloyds,   Ltd. — Interim  dividends  for  half-year 

to  .lune  30th  at  the  rate  of  6  [xn-  cent,  per  annum  on  prefer- 
ence shares  and  10  per  cent,  on  preferred  ordinary  .shares. 

Davis  &  Tiinmins,  Ltd. — Interest  on  6  per  cent,  prefer- 
ence shares  and  interim  dividend  on  ordinary  shares  at  the 
rate  of  (i  per  cent,  per  anmmi,  free  of  tax,  for  the  half-year  to 
.lune  30th  last. 

Eastern  Telegraph  Co.,  Ltd. — Dividend  at  the  rate 
of  3i  i>er  cent.  \ier  annum,  less  tax,  on  the  jireference  stcK'k 
for  tlie  ipiarter  ending  September,  and  a  .seconil  quarterly  divi- 
dend of  2i  per  cent,  on  the  ordinary  stock,  free  of  tax. 

South    Metropolitan   Electric   Light   &  Power   Co.,    Ltd. — 

The  transfer  register  and  ret;ister  of  LI  |-H'r  cent,  fir.'it  ileben- 
ture  stockholders  will  be  closed  fiom  September  I9th  to  Octo- 
ber 2nd,  1922  (both  days  inclusive),  for  the  preparation  of 
warrants  for  interest  payable  the  2nd  proximo,  for  the  half- 
year  to  October  I  si,  1922. 

British   Aluminium    Co.,    Ltd. — Divideiul  at  the  rate  of  5 

per  cent,  per  annum,  less  tax,  on  ordinary  shares  for  six 
months  ended  .lune  30th,  and  dividend  at  the  rate  of  6  per 
cent,  per  annum,  less  tax.  on  preference  shares  for  the  same 
period. 

Manila  Electric  Railroad  and  Lighting  Corporation. — .\ 
diviilenil  of  2  per  cent.  (2  dols.  per  sh;ire)  foi-  September 
(liiarter  on  the  common  capital  stock  is  announceil. 

Eastern  Extension,  .Australasia  &  China  Telegraph  Co.. 
Ltd. — .\n  interim  dividend  of  5s.  p<M-  sb;ire  payable,  free  of 
tax.    tor  the   .lune  quarter   is  ;innounced. 

Globe  Telegraph  and  Trust,  Ltd. — Interim  quarterly  divi- 
dend of  5s.  net  on  ordinary  ami  3s.,  less  tax,  on  preference. 
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STOCKS    AND    SHARES. 


Tuesday  Evening. 
It  may  be  on  account  nf  the  holiduy  season  having  ended, 
or  it  may  he  ilue  to  other  causes,  but  the  faet  remains  that 
business  in  the  Stock  Exchange  is  more  active.  Notwith- 
.-itanding  a  certain  dulne.^s  that  continues  to  dog  the  gilt-edged 
st(x-ks.  owing  to  the  possibihty  of  money  becoming  tighter, 
there  is  a  greater  disposition  on  tlie  part  of  the  public  to  take 
a  hand  in  various  indu.-itrial  and  other  speculative  invest- 
ments. In  .Mime  places,  there  may  be  traces  of  a  bull  account 
which,  in  the  ordinary  way,  is  not  a  strengthening  inlluence, 
hut  the  liuancial  position  of  the  Stock  Exchange  lias  never 
been  more  .solid  than  it  is  to-day,  for  which  the  war-time 
legislation  is  respon.sible.  Apprehen.sions  of  jiossible  troul)le 
in  connection  with  the  dearing-up  the  pre-war  account  have 
passed  away  with  the  settlement  that  took  place  at  the 
beginning  of  this  mouth.  The  autumn  output  of  new  issues 
has  scarcely  started.  It  is  known  that  there  are  many 
borrowers  anxious  to  try  their  fortune  as  soon  as  the  City 
resumes  its  normal  after-the-holidays  aspect,  and  within  the 
cour.se  of  the  next  mouth  or  so,  a  fresh  batch  <if  newcomers 
is  likely  to  put  in  an  appearance. 

The  strength  of  Metropolitans  and  Districts  is  still  the 
outstanding  feature  of  the  Home  Railway  market.  District 
stock  has  been  bought  in  .substantial  amounts.  One  sugges- 
tion advanced  to  explain  the  support  is,  that  as  the  District 
second  preference  stock  no  longer  looks  to  the  pooled  receipts 
for  its  12  per  cent,  share  of  profits,  this  should  have  a  I'avom"- 
able  effect  upon  the  dividend  on  District  ordinary.  Last 
year,  it  may  be  recalled,  the  company  paid  1  per  cent,  after 
an  ab.sence  of  40  years  from  the  dividend  list.  The  optimists 
are  now  talking  about  three  per  cent,  in  re-sjiect  of  192'2,  and 
a  progressive  rate  of  dividend  thereafter.  Side  by  side  with 
Districts,  Metropolitans  have  been  showing  decided  strength.  . 
In  their  case,  the  hope  of  alliance  with  the  Great  Western 
continues  to  U'  the  main  ground  upon, which  purchasers  build 
their  expectations.  Underground  Electric  G  per  cent. 
income  bonds  have  gained  a  couple  of  points. 

Reasons  are  being  .sought  to  account  for  the  remarkable 
strength  of  electricity  supply  sliares.  It  is  well  known,  of 
cour.se,  that  the  industry  as  a  whole  is  doing  remarkably  well. 
The  present  twelve  months  may  prove  to  be  a  banner  year. 
Xeverthele.ss,  the  Westminster  Company,  as  already  noted 
here,  cautioned  its  .shareholders  against  pinning  too  much 
faith  to  a  bumper  dividend,  simply  because  the  interim  dis- 
tribution was  raised.  The  County  of  London  Company  also 
emphasises  the  fact  that  the  increase  in  interim  dividend  is 
part  of  a  policy  for  equalisation  of  the  amounts  distributed 
each  half-year.  It  is  both  fair  and  frank  on  the  part  of 
the  companies  to  indicate  this  to  their  shareholders,  for  the 
latter,  in  the  event  of  final  dividends  being  beiow  optimistic 
anticipation,  can  certainly  not  blame  the  directors  for  not 
having  clearly  stated  the  reason  for  the  interim  payments 
having  been  increased. 

Metropolitan  ordinary  fij  are  7s.  6d.  higher.  Brompton 
ordinarys  are  os.  up  at  8.  Gains  of  J  are  secured  by  Ken- 
singtons, Londons,  Westminsters  and  St.  James's.  City 
Lights,  which  have  been  rising  .sharply  of  late,  are  a  trifle 
easier  at  two  guineas.  The  new  County  ordinary  remain  at 
3s.  9d.  premium,  the  preference  being  a  little  better  at 
2s.  4Jd.  premium.  The  question  arises  as  to  whether  it  is 
worth  while  exchanging  County  of  London  old  ordinary  for 
the  new  shares.  There  is  not  much  in  it.  The  new  can  be 
bought  at  26s.  9d.  fully-paid,  and  the  old  are  saleable  at 
28s.  3d.,  leaving  a  difference  of  Is.  9d.  per  share,  from  which 
must  be  deducted  the  broker's  commission.  4id.  per  share, 
and  an  allowance  of  roughly  6d.  to  Is.  should  be  made  lor 
the  difference  in  dividends  until  the  new  ordinary  rank  with 
the  old.  Urban  debenture  has  risen  to  fi6J.  Edmundsons  at 
3os.  are  half-a-crown  higher  on  the  week.  Of  the  Australian 
shares,  Kalgoorlie  preference  strengthened  to  ]2s.  6d..  and  in 
the  Indian  group,  Calcutta  Tramways  second  debenture  stock 
IB  a  httle  better  at  2J  premium. 

Of  the  manufacturing  shares,  English  Electrics  dropped  to 
ICs..  and  the  preference  to  19s.  6d.  India  Rubber  shares  are 
1/16  up  at  138.  9d.  The  cable  shares  continue  to  improve 
Tiaea  being  recorded  in  Henleys  and  CallencTers,  though  Tele- 
graph Constructions  at  25J  are  58.  down. 

.^nglo-American  preferred  at  104  shows  a  lOs.  fall,  but  the 
deferred  at  238  is  i  higher.  Indo-European  weakened  to  35} 
while  Great  Northerns  at  29§  are  5s.  better.  Apart  from 
these  changes,  the  cable  market  is  vorv  quiet,  there  being  no 
alterations  worth  montioning  in  the  Eastern  group.  West 
India  and  Panama  first  preference  have  improved  to  ,308  The 
ordmary  continue  in  the  neighbourhood  of  5s.  Marconis 
are  steady  at  their  improved  price  of  28.  Canadian  Marconis 
after  being  up  to  lis.  9d.,  pave  way  to  10s.  9d..  and  Radio 
Corporation  common  sagged  off  to  21s.  fid.,  the  preference 
being  a  trifle  easier  at  1,3s.  9d.  A  timid  demand  for  Auto- 
matic I  elephone  shares  caused  a  trifling  recovery  to  128  9d 
"The  effect  of  ''broadcasting,"  upon  the  market  for  wireless 
shares,  has  bo  far  been  moagre  in  the  extreme 


Amongst  foreign  traction  issuer,  British  Columbia  pre- 
ferred and  deferred  show  substantial  falls,  for  which  it  is 
dllhcult  to  find  any  other  reason  than  the  moderate  sales 
that  have  been  attempted  in  a  market  none  too  willing  to 
take  stock.  Anglo-Argentine  Tramways  5  per  cent,  deben- 
ture at  80  is  down  2  points,  and  once  more  looks  a  good 
purchase  for  the  investor  lixiking  for  a  reasonable  yield  with 
very  fair  security.  The  company's  first  pivferencc  are  l/Ki 
lower.  In  Mcxi.nii--.  llu^re  are  no  material  changes  to  quote. 
Congre.ss  ass.inl.lcs  n.xt  month  to  <'(iiifiriii  (or  not)  the  pro- 
visional schcnir  outlined  by  the  Mexican  Government  for  the 
meeting  of  its  obligations.  Optimism  looks  for  this  to  be 
the  stepping  stone  to  re-establi.shmcnt  of  financial  order  in 
the  country,  but  there  have  been  too  many  false  .starts  in 
the  past  for  the  cautious  to  feel  altogether  satisfied  with  a 
prospect  that  still  awaits  ratification,  by  Congress,  bi^fore  the 
proposals  become  law. 

Tlie  rubber  market  is  better,  in  coii.>ioquence  of  the  action 
of  the  Rubber  (growers'  As.sociation  in  pressing  upon  the 
Colonial  Office  the  advisability  of  restriction  of  rubber  pro- 
duction in  Malaya,  irrespective  of  what  the  Dutch  may  do. 
It  w'ill  be  remembered  that,  quite  lately,  the  Dutch  Govern- 
ment declined  to  interfere  with  the  freedom  of  rubber  pro- 
duction in  the  Netherlands  East  Indies.  Engineering  shares 
are  steady,  though  Babcock  &  Wilcox  can  be  obtained  at  tlie 
middle  price  of  00s.  In  the  armament  group,  a  drop  to  14  m 
.Armstrongs  was  followed  by  Is.  recovery,  other  shares  in 
this  market  being  uninteresting  by  rt>ason  of  (the  lack  of 
business,  which  is  the  only  feature  of  the  group. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   Eleotricity  Companieb. 


Brompton  Ordinary        

Charing  Cross  Ordinary 

do.       do.         do.       ii  Pref, 

Chelsea        

City  of  London     

do,       do.            6  per  cent,  Pref.... 
County  of  London  

do.  do.        6  per  cent,  Pref,... 

Kensington  Ordinary     

London  Electrio 

do,         do,          6  per  cent.  Pref,,.. 
IMetropoiitan         

do,  4i  per  cent.  Pref,... 

St.  James'  and  PaJl  MaU         

South  London       

South  Metropolitan  Prei 

Westminster  Ordinary 


Dividend 

Price 

^1            *         '     s 

Sept.  11 

Rise  or 

Yield 

1920.  1921. 

1922. 

fall. 

P.O. 

12       12 

H 

+  h 

£1  ID    0 

8        9 

73 

S  17    0 

a   a 

4 



6  13    6 

6        6 

6} 



4  16    0 

14       14 

42;- 

-fnl. 

6  i:i    4 

6        6 

2S'- 

— 

e    4    4 

8        8 

1 ,',-. 

— 

5  11    4 

6        6 

2.'W. 

— 

6    4    4 

9      10 

7'. 

+  i 

6  13    4 

2i      4 

23 

+  * 

6    10 

6        6 

5 

5  17    1 

7        7 

(IJ 

-1-  3 

r,  14    3 

4i      4i 

4 

6  12    6 

12       12 

8* 

-1-  i 

n  15  a 

TELEOIUFHB  and  TEI/BPHONEB. 


Anglo-Am.  Tel.  Pref      ... 
do.  Def.      ... 

Chile  Telephone 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel,  Ord, 
Globe  Tel.  and  T.  Ord. ... 

do.         do.      Pref, 
Great  Northern  Tel.      ... 

Indo-European     

Marconi       

Oriental  Telephone  Ord. 
tJnited  R,  Plate  Tel,  ,.. 
West  India  and  Panama 
Western  Telegraph 


li      84/6         289 


Home  Railb. 


Central  London  Ord,  Assented 
Metropolitan        

do  District 

Underffround  Electrio  Ordinary 

dc.  do,      "A"    ... 

do,  do.     Income 


Anglo-Arg.  Trams,  First  Pref. 

do,  do,        2nd  Pref 

do,  do,       6  per  cent.  Deb. , 

Bra7.il  Tractions 

British  Columbia  Eleo.  Rly,  Pee,    . 

do.  do.  Preferred    . 

do.  do.  Deferred     . 

do.  do.  Dob 

Mexico  Trams,  6  per  cent.  Bonds     , 

do,       do,  6  per  cent.  Bonds    , 
Mexican  Light  Common 

do.  Pref 

do.  lat  Bonds        ...       . 


Tbamb,  to. 
6i      12i 


7/. 
B4ixd 


8+8 


-f2i 
■Hi 


MAMUFACIUBINa  OOUPANISB 


Babcock  A  Wllcoz 
British  Aluminium  Ord. 

British  Insulated  Ord 

Callenders 

6jPref 

Ororopton  Ord 

Edlson-Swan         

do.        do.    6  per  cent.  Deb. 
Electric  Construction    ... 
English  Electrio 

do.  do.      Pref 

Gen.  Eleo.  Pref 

do.        Ord 

Henley         

do.     4}  Pref 

Indla-Rubber        

Met.-Vlckera  Pref 

Siemens  Ord 

Telegraph  Con.     „       „ 


ei     6i 


16/. 


19/6 
22/- 
18/9 


2i 
27/(5 


•8  U    C 

6  11     0 

7  1  10 


6  17 
6  IS 
6  18 


'  Dividends  paid  free  of  Income  Tax. 
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AN     UNUSUAL    WIRELESS    EXPERIENCE. 


By    "CINQUANS." 


Tjhs  wireless  is  really  wonderful.  Of  eourse  1  don't 
know  mucli  about  it  really,  but  after  wbat  Uajipened  the 
other  evening  1  think  that  even  the  experts  have  yet  a 
lot  to  learn.  1  had  had  a  very  busy  day,  and  after 
dinner  was  comfortably  ensconced  in  an  armchair  with 
the  receivers  over  my  ears,  listening  to  music  which  was 
being  played,  according  to  the  papers,  somewhere  on 
the  other  side  of  the  North  Sea. 

As  is  my  custom.  I  was  reading  at  the  same  time,  and 
my  book,  the  ever-faseinating  "  Time  Machine,"  by 
Wells,  seemed  somehow  to  be  in  harmony  with  "listen- 
ing-in." I  idly  wondered  why  the  performers  should 
s])ecialise  in  German  music,  when,  in  the  middle  of  some- 
thing by  Strauss,  the  nmsic  ceased,  and  a  deep  voice, 
with  remarkable  clearness,  said:  "  Sie  haben  fur  mich 
pcsunden,  Herr  Direktor  ?  " 

Perhaps  I  thought  this  -was  something  to  do  with  the 
)ierformance,  but  I  was  not  50  surprised  as  might  be 
imagined,  and  listened  to  another  voice  replying  curtly: 
"  Yes,  I  sent  for  you,  and  I  tell  you  again  to  remember 
tiiat  I  will  have  nothing  but  English  in  this  oflice 
spoken.  In  two  months  I  go  to  England,  and  it  is 
necessary  that  I  the  language  speak  perfectly ;  do  not 
let  me  have  again  to  tell  you  this." 

"  Ich  werde — I  will  remember,  Herr— Sir." 
''  We  have  yet  another  order  from  England  received, 
\es?  Those  main  cables  for  Dundeath,  and  it  is  of  that 
1  wish  to  speak.  You  will  remember  how,  when  we  were 
defending  our  country  against  the.se  same  English  we 
left  ijiines  which  after  weeks,  and  perhaps  months,  ex- 
ploded, destroying  their  men?  " 

"  Ja,  meiu — yes.  Sir,  I  well  remember  myself.  I  was 
of  the  Engineers,  and  with  my  OAvn  hands  I  arranged 
the  great  mine  at  Bapaurae.  which  uiost  successful  was; 
almost  forty  were  at  once  killed." 

'"Is    it    difficult   this   arranging,    vest" 
"  No,  es  ist  sehr — very  easy;   but  a.  little  acid  which 
cuts  through  metal,  and  we  have  the  experiments  made 
that  to  a  day  it  can  he  arranged." 

"  That  is  good.  Now,  could  you  arrange  so  a  cable 
that  it  would  in  one  month — kurz — it  is  in  English 
difficult — down-break-fail/  " 

"  It  would  more  difficult  be  and  riot  for  gummikabel, 
but  for  the  paper   kabel  it  would  be  done." 

"  Suppose  it  should  be  that  the  cable  should  nut 
downbreak  until  a  year — until  five  years?  Y'ou  could 
also  that   arrange?  " 

"  Jawohl.  wir  mussen — I  can  not  it  in  English  say — 
>  >  arrange  the  leaves  of  the  paper — so  many  leaves,  so 
many  years." 

"  Gut — very  good.  Now  listen  carefully.  Y'ou  will 
at  once  make  experiments  and  will  so  arrange  these 
cables  for  the  English — all  main  cables,  you  understand 
— that  in  the  mittel  of  the  year  1927  they  will  down- 
lireak.  Not  at  only  one  point — that  may  be  not  used, 
but  in  all  the  length,  you  understand/  " 
"  Ja,  Herr  Direktor — it  shall  be." 
"  Homember,  not  niore  late  than  the  mittel  of  the 
year,  for  we  shall  not  this  time  wait  for  their  corn  to 
ripe.  The.se  experiments  must  recorded  l)c,  and  1  will 
iiieinself  them  take  to  our  friends  in  England,  who  also 
good  business  for  us  make,  and  they  also  shall  so 
arrange  their  cables.  Then,  meiu  freund,  when  comes 
The  Day  and  we  strike,  the  accursed  English  shall  not 
quickly  make  their  shells  and  their  airsliips  to  butcher 
our  men.  Their  trains  shall  stop,  so,  and  their  towns 
into  darkness  shall  go,  while  our  music  from  the  air 
strikes  death  and  terror,  and  these  fools  of  the  English 
who  think  now  to  make  the  good  business  with  us  shall 
know  what  it  is  to  conquered  I)e  :  do  we  not  work  here 
each  night  to  bring  that?  .'\ch — listen,  Herr — Mr. 
Hartstein.  I  do  only  make  the  joke,  but  it  will  be  good 
business  for  us  if  these  cables  downbreak,  for  by  then 
w-^  shall  have  forced  the  English  makers  to  stop,  and  so 


tlie  orders  must  again  to  us  come.  You  must  what  I 
have  said  forget,  but  so  arrange  the  cables,  for  1927 
will  be  a  heavy  year  for  business,  and  so  we  shall  many 
orders  from  the  English  obtain." 

"  Ja,  Herr  Direktor — it  shall  be.     Gott  niit ." 

The  voice  deased  abruptly,  and  in  my  receivers  1 
seemed  to  hear  the  roar  of  the  London  streets.  Above 
the  hoot  of  the  motor  horns  I  heard  the  strident  voices 
of  the  newsboys:  ''  Two  thousand  airyoplaues  over  the 
North  Sea  !  Mobilisation  ordered  1  Warships  reported 
su;ik  !  "  I  seized  the  receivers  to  remove  them,  when  a 
new  voice  fell  on  my  ears,  a  clear-cut  voice,  although 
the  tone  was  despondent.  "  It  seems  hopeless.  General. 
The  Ministry  has  just  telephoned  that  the  anti-aircraft 
guns  on  order  cannot  be  delivered,  as  the  power  supply 
to  the  works  has  failed." 

Then  another  voice,  authoritative  and  distinctly 
angry:  "Why  is  it  that  all  this  .  power  is  failing/ 
Within  the  last  two  weeks  there  has  been  an  epidemic 
of  failure — is  it  deliberate  interference,  do  you  think?  " 

"  I  don't  think  so.  General.  I  investigated  the  last 
two  cases  myself,  and  it  seems  that  the  trouble  is  due  to 
the  cable  things  which  they  put  in  the  ground.  I  don't 
quite  understand  it,  but  the  engineer  told  me  that  he 
had  never  known  anything  quite  like  it,  for  thenhole 
length  of  the  main  supply  cables  to  Vickstrong's  woi'ks 
had  gone  wrong  at  once.  He  said  he  would  have  left 
them  in  the  ground  and  put  others  along  the  surface 
of  the  road  if  only  he  could  get  the  cables,  but  they 
don't  make  that  kind  in  this  country  now:  it  didn't 
jiay,   and  they  dropped   it." 

"  Well,  something  has  got  to  be  done.  What  with 
tliese  infernal  trains  breaking  down — more  power 
failure,  I  suppose — and  no  guns,  it  looks  as  if  we  shall 
be  bombed  to  pieces  before  we  can  hit  back.  King  up 
Whitmore's,  at  Newcastle,  yourself,  and  tell  them  we 
must  have  their  guns  here  in  three  days  or  we  will  come 
and   fetch  them." 

"  Very  good.  Sir." 

"  Confound  it,    what's   the   matter   with  the   light  / 

A  pause,  only  broken  by  the  furious  tapping,  appar- 
ently  of  a   typewriter. 

Again  the  clear  voice  :  "  I'm  very  sorry.  Sir.  but 
we  can't  get  through  to  Newcastle:  they  think  a  bomb 
must  have  made  a  direct  hit  on  the  cable  route,  for  it 
was  all  right  half-an-hour  ago,  and  now  they  can't  get 
the  North  at  all." 

"  Well,  send  it  by  wireless  or  turn  out  a  cjir — any- 
thing, and  send  someone  to  see  to  this  light — it's  up  and 
down — n(/lit-  out  now!      Why .' 

The  voice  stopped,  and  the  strains  of  Strauss,  crash- 
ing to  a  finale,  resounded  in  my  ears.  Then  silence 
save  for  some  feeble  Morse  tapping  out  "'  Dot.  dot.  ilot  : 
dash,  dash,  dash:  dot.  dot,  dot."* 

Now,  that's  all.  I  tried  in  vain  tupick  up  anything 
further  of  either  of  the  two  conversations  1  had  over- 
heard, and  then,  recovering  my  book,  which  had  slid 
to  the  floor,  I  racked  my  brains  for  a  solution  of  the 
phenomenon. 

1  can't  offer  any  explanation,  and  it  seems  absurd 
to  believe  that  everything,  from  the  early  ages  to  the 
distant  future,  is  really  happening  at  the  same  time. 
Resides,  that  wouldn't  explain  how  I  heard — no,  that's 
out  of  tl*  question. 

There  is  nothing  iinusual  about  my  receiving  set, 
which  cost  me  very  little,  for  1  picked  it  up  abroad 
whilst  assisting  the  Army  of  Occupation,  and  have  jidded 
a  few  gadgets  which  were  Government  surplus.-  so  that 
it  can  hardlv  be  expected  to  develop  prophetic  qualities. 
However,  there  it  is,  and  I  must  hojie  that  the  experts 
will  one  ilav  furnish  an  explanation.  Perhaps  I  some- 
how "  listened  in  "  to  other  performances  than  the 
concert,  or  possibly  they  were  merely  rehearsals. 
~*  Morse  tor  "  SOS.'-'— Eds.^ 
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HOW     NOT    TO     BUY. 


By    WALTER    SHANDY. 


I  SEE  that  a  provincial  contractor  is  coiiiplaining  of  the 
service  uf  the  London  factors — and  well  he  might.  No 
doubt  the  fault  is  partly  the  contractor's  own.  he 
sliouldn'i  be  so  credulous;  but  it  lies  to  a  much  greater 
extent  with  the  factor's  traveller,  who  is,  as  a  rule,  only 
too  willing  to  promise  anything  when  there  is  a  chance 
of  punching  up  his  connnission  a  bit. 

The  contractor  who  is  lucky  enough  to  have  a  contract 
finds  himself  the  centre  of  a  Iiorde  of  hungry  factors" 
travellers  the  moment  liis  tender  finds  acceptance,  and 
long  before  any  annonncement  of  his  success  can  have 
been  made.  How  it  happens  1  cannot  pretend  to  explain, 
unless  there  is  some  subtle  scent  attached  to  an  electrical 
job  too  faint  for  the  non-travelling  proboscis  to  dis- 
tinguish. Needless  to  say  (especially  to  mantifacturers) 
the  contractor  hasn't  got  the  materials  for  his  job  in 
stock,  and  consequently  he  asks  some  of  the  horde  if 
their  firms  have — and  they  all  say  "j-es,"  of  course. 
With  sweet  words  and  bitter  beers  each  man  does  his 
best  to  persuade  the  unfortunate  contractor  to  place  his 
order  with  him,  stretching  the  long  bow  to  an  incredible 
extent  in  the  endeavour  to  demonstrate  the  vastness  of 
his  firm's  stocks  and  the  lightning-like  velocity  with 
which  goods  are  dispatched. 

Whoever  tells  the  best  tale  in  the  most  convincing 
manner  gets  the  order,  but  the  result  to  the  contractor 
is  much  the  same  in  any  case.  It  may  be  briefly  sum- 
marised as  follows:  — 

Traveller's  Tale.  Iir«,ill     t«    Cmtnictor. 

Goods   actually   in    our   own  Goods  arrive  in  one  week. 

stock. 

Consignment  just  arriving  at  Goods  arrive  in  two  weeks. 

our  own  stores. 

Goods  actually  in  stock.  Goods  arrive  in  three  w-eeks. 

(Note  the    subtle    distinction  (Contractor    thinks     "  whose 

betvreen  this  and  No.  1.)  stock?  "  at  the  beginning 

of  third   week.) 

Delivery  in  a  few  days.  Goods  arrive  in  a  few-  weeks. 

There  is  no  need  to  labour  the  point,  every  contractor 
could  go  on  filling  up  these  two  columns  ad  infinitum, 
and  never  by  any  chance  would  he  find  any  corre- 
spondence'between  columns  1  and  2. 

In  spite  of  such  experiences,  however,  it  seems  that 
the  contractor  still  has  the  impression — and  the  horde 
doesn't  attempt  to  dispel  it — tliat  the  factor  is  a  man 
who  buys  in  large  quantities  from  tlic  manufacturer  ti) 
sell  in  small  quantities  to  the  contractor,  and  that  he 
gets  his  living  out  of  the  extra  discount  allowed  him  for 
buying  in  quantities.  This  is  nearly  right  (it  was  quite 
at  one  time),  but  the  fact  that  it  is  only  nearly  so, 
should  be  evident  to  the  contractor  from  his  own  ex- 
perience. He  knows  that  he  has  only  just  been  able  to 
keep  his  own  head  above  water  for  the  last  two  years  by 
discarding  everything  in  the  shape  of  stock,  and  yet  he 
continues  to  manifest  a  touching  fafth  in  the  existence 
of  factors'  "  stocks." 

What  actually  happens  to  liis  order   is  this: 

'I'he  factor's  traveller  who  calls  on  iiini,  having 
j^romised  delivery  next  day  in  order  to  get  liis  order, 
posts  it  off  that  nijrht  to  his  firm,  and  that  finishes  his 
connection  with  it  until  the  time  comes  to  draw  his  com- 
niission.  Meanwliiie,  the  order  having  reached  the 
firm,  haa  first  to  undergo  a  cynical  scrutiny  I).\'  the  fac- 
tor's cashier — all  Scotsmen  and  misanthropes — and 
if  the  contractor  happens  to  have  an  account  and  not  too 
much  of  it  is  overdue,  it  will  lie  p.-issed  on  to  tiie  "inside" 
man  to  he  de.alt  with.  (If  he  hasn't  got  an  account  a 
week  or  so  will  be  spent  in  taking  up  references  and 
getting  unreliable  information  as  to  his  financial  status 
from  the  usual  agencies.) 

'I'liis  f.actor's  "inside''  man — I  'lon't  know  what  else 
to  call  him.  although  I  have  been  iiim  fo)-  years — is  the 
man  whose  job  it  is  to  carry  out  the  traveller's  promi-ses, 
and  a  tiae  job  he's  got  these  times.     In  passing  I  might 


mention  for  no  particular  reason  that  the  traveller 
strenuously  resents  his  being  paid  any  salary  at  all,  on 
tlie  ground  that  all  he  has  to  do  is  sit  on  his  seat  and 
take  the  orders  the  traveller  has  obtained  by  the  sweat 
of  his  brow  and  the  empurpletiient  of  his  visage,  a  privi- 
lege worth  paying  for.  in  fact.  Of  course,  there  is  a 
faint  possibility  that  the  goods  are  m  stock,  for  tiie 
reason  that  practically  every  factor  runs  some  speciality 
on  some  unlucky  manufacturer's  consignment  stock,  and 
iit  tins  case  the  "  inside's  "  job  is  appreciably  lightened  ; 
but  bearing  in  mind  the  fact  that  the  electrical  traveller 
will  take  ("  seize  "  wotdd  be  a  better  word)  an  order  for 
absolutely  anything  at  absolutely  anything  rather  than 
let  it  go  to  a  rival,  the  possibility  is  only  faint.  The 
goods,  we  will  say  then,  are  not  in  s;tock,  so  the  "inside" 
man,  following  the  clan  instinct,  will  ring  up  a  dozen 
or  so  other  factors  and  have  the  following  conversation 
with  each :  — 

•'  Hallo  !     Is  that  the  Evangelical  Electrical  "? 
"  Yes." 

We're  Smith's.     Have  you  got  half  a  gross  of  so-aad-so  in 
stock  "? 
•■  No." 

"  Truthful,  if  terse,"  you  will  observe,  but  these  are 
not  travellers. 

Next  he  will  try  one  or  two  manufacturers  of  the 
article  he  wants,  but  the  fact  that  he  has  to  work  to  a 
pi-ice  limit  owing  to  tlie  traveller's  habit  of  "  cutting," 
adds  considerably  to  the  difficulty  of  negotiating.  He 
usually  haggles  the  price  down  a  bit  by  representing  the 
order  to  be  a  sample  one  from  a  large  user,  who  will 
take  considerable  quantities  if  he  approves  the  first  lot. 

"  Not  so  truthful,"  you  remark  ;  but  the  manufactur- 
ing worm  is  fair  ganie,  and  hasn't  t\irned  yet. 

All  this  happens,  you  will  note,  on  the  day  the  order 
is  supposed  to  be  dispatched.  However,  the  contractor's 
luck  may  be  in,  and  tlie  factor  may  have  been  able  to 
place  his  order  tin  that  day,  and  if  he  doesn't  mind 
giving  his  customer's  name  away,  the  goods  may  go  for- 
ward the  followitig  day  under  plain  label.  It  isn't 
usually  as  straightforward  as  that,  however,  as,  quite 
apart  from  the  acrid  discussion  (interlarded  with  terrific 
promi-ses  of  cheques  awaiting  directors'  signatures) 
between  the  factor's  and  manufacturer's  cashiers — all 
homicidal  Scotsmen,  the  latter — on  the  question  of 
overdue  account  before  the  goods  are  released,  factors 
don't  care  to  give  names  away,  and  another  day  or  two 
will  elapse  while  the  goods  come  into  the  factor's  stores 
to  be  re-packed  and  re-forwarded. 

There  will  be  further  delay,  of  course,  if  the  inaiiufac- 
turer  doesn't  happen  to  have  a  London  office,  as  all  this 
])erf(iriiiance  has  to  be  gone  through  by  post,  the  margin 
on  contractors'  orders  not  being  sufficient  to  cover 
trunk  calls  in  most  cases. 

If  their  orders  are  really  treated  like  this,  one  natur- 
ally wonders  why  the  contractors  don't  go  direct  to  th^ 
manufacturers.  There  are  no  good  reasons,  but  one  or 
two  of  the  bad  ones  are  given  below. 

in  the  first  place  the  manuf;uturer  has  in  the  past 
neglected  his  selling  organisation,  having  been  brought 
up  (by  the  factor)  to  believe  that  it  pays  him  to  sell  in 
large  quantities  at  large  discounts  to  factors  and  let 
them  do  the  selling  to  the  contractors.  Consequently 
the  sweet  promises  and  liipiors  of  the  afore-mentioned 
factor's  traveller,  "  the  personal  touch  "  I  believe  these 
salesmanship  fellows  call  it,  usually  carry  the  day. 
For  another  thing,  factors'  discounts  are  usually  15  per 
(!ciit..  with  an  implied  promise  that  they  stick  to  all  of 
ii.  lint  in  these  hard  times  the  factors  are  willing  to 
foi-jro  some  of  it,  and  consequently  manage  to  cut  out 
the  manufacturer,  who  is  an  honourable  man,  in  direct 
competition,  on  the  ([uestion  of  price. 

It  is  extremely  difficult  to  see  why,  now  that  the  factor 
has   given    up   keeping  stocks,  the  manufacturer   gives 
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liim  preferential  tenii.s.;  it  must  be  either  coiiservatisiii 
or  optiinisiii,  and  heaven  lielp  him  if  it  is  the  latter. 
The  fact  remains,  however,  that  he  does,,  and  conse- 
cjuently  users'  or  contractors'  price.s  are  up  unnecessarily. 

I  think  I  have  shown  the  contractor  pretty  fully  what 
happens  to  liis  order  for  materials  if  a  factor  gets  hold 
of  it,  and  why  he  ijets  bad  delivery  and  pays  higher 
pi'ices  for  the  i)rivilege  of  being  served  by  a  factor,  and 
I  suppose  it  is  up  to  me  to  point  out  how  he  can  avoid 
this.  The  remedy  is  simple.  It  is  to  become  a  factor 
himself. 

A  "  Manufacturer  and  Contractor  "  pointed  out  in 
tlie  correspondence  columns  of  the  Review  a  week  or  so 
ago,  that  to  become  a  contractor  one  needed  a  capital  of 
£15,  which  had  to  be  borrowed  from  an  aunt,  if  I  remem- 
ber rightly.  J  tiiink  it  is  pretty  generally  known  that 
this  would  start  ratlier  a  "  posh  "  contracting  business, 
but  it  may  not  be  so  well  known  that  one  can  become  a 
factor  for  £15  less  than  tiiis — if  one  knows  a  printer — 
wliich  may  be  good  news  for  aunts. 

.\11  that  is  needed  is  some  nice  letter-heading  with  the 


wolds  "  Suppliers  lo  liie  Trade  "  under  liie  name,  and 
the  thing  is  done.  Inquiries  will  bring  in  factors'  dis- 
counts automatically,  and  no  questions  asked.  Let  any 
contractor  try  it  on  over  the  telephone  by  way  of  experi- 
ment and  he  will  probably  be  surprised  to  find  how  easy 
it  is. 

lie-sale  to  tlie  Trade  "  are  magic  words  in  the  elec- 
trical game. 

The  time  to  strike  the  iron,  however,  is  now,  while  it 
is  still  hot.  I  said  a  little  way  back  that  the  manufac- 
turing worm  hadn't  turned  yei,  but  it  in  beginning  to 
show  faint  signs  of  life.  One  or  two  in  reply  to  in- 
quiries with  requests  for  factors'  di.scounts  quote  with 
this  sting  in  the  tail  :  "  Factor's  terms  will  be  i|Uoted 
on  receipt  of  your  orders  for  factor's  quantities,''  but 
very  few  of  them  dare  protest  even  as  mildly  as  that. 

A  friend  to  whom  I  showed  these  notes  remarked  that 
I  seemed  to  have  ignored  the  existence  of  an  Electrical 
Wholesalers'  Federation.  Quite  true.  So  I  have,  now 
I  come  to  think  of  it. 

And  so  have  the  wholesalers,  1  have  heard. 


WORKS     RECORDS     OF     APPARATUS     ON     HIRE. 


By    "INTERESTED." 


There  arc  many  different  metJuids  in  use  for  keeping 
records  of  electrical  apparatus  lent  out  on  hire,  or  hire- 
purchase,  and  one  of  them  that  has  been  brought  to  my 
notice,  which  claims  practical  usefulness,  is  described 
herewith.  The  card  .\  reproduced  in  fig.  1  is  ruled  and 
printed,   and  bears  at  the  top  spaces  in  which  may  be 
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Fig.   1.— Card  .\. 

entered  details  of  the  apparatus  on  hire,  by  whom  sup 
plied,  the  date  received  and  price  paid,  reference  num- 
ber, and  cost  of  installation — wages  and  material ;  also 
space  is  provided  for  recording  the  facts  should  the 
apparatus  at  any  time  be  purchased  by  the  consumer. 
In  the  columns  there  are  spaces,  for  recording  the  issues 
and  returns,  cost  of  repairs  and 
maintenance,  revenue  received  for 
the  iiire  of  the  goods,  and  depre- 
ciated value  year  by  year.  No  men- 
tion is  nuide  of  the  revenue  recoi\eil 
for  energy  consumed,  as  in  this  in- 
stance such  particulars  are  avail- 
able at  any  time  from  another  de- 
partment. This  card  actually  re- 
cords the  life  of  each  piece  ol  a])- 
paratus,  whether  electric  Hic, 
cooker," stove,  iron,  fan,  &c.,  upkeep 
and  depreciation.  Thus,  taking  as 
a  useful  life  the  period  of,  say,  four 
years,  one  quarter  the  cost  of  instal- 
lation,   plus    the    amount    spent    in 

keepinsr  it  in  good  repair,  should  nut  in  any  one  year 
exceed  the  sum  received  for  its  hire.  Naturally,  to  pick 
out  one  item,  any  particular  year  might  show  a  poor  re- 
sult, but,  collectively,  should  provide  a  balance  on  tlic 
right  side  if  the  whole  hire  scheme  is  successful. 


These  cards  are  kept  in  a  cabinet  with  three  large 
dividers:  "  On  Circuit,"  "  In  Stock,"  and  '"  Obsolete." 
Under  each  of  these  large  dividers  are  smaller  ones  for  : 
cookers,  kettles,  irons,  fans,  fires,  and  sundries.  The 
cards  under  each  sub-heading  run  in  order  of  the  refer- 
ence numbers  which  are  taken  from  the  apparatus  itself, 
so  that  a  certain  numbered  cooker 
on  hire  can  be  found  in  a  moment. 
Across  the  obsolete  cards  is 
written  how  the  article  has  been 
dealt  with,  i.e..  "  Depreciated  and 
scrapped,"  or  "Scrapped  and 
([uarter  cost  written  off,"  or  what- 
ever the  facts  may  be. 

Card  B,  fig.  2,  is  of  a  different 
nature,  being  for  the  purpose  of 
showing  what  aj)paratus  is  at  any 
particular  address,  the  reference 
numbers  on  it,  cost,  date  of  issue, 
X'c,  and  are  indexed  alphabetically 
under  names  of  streets  or  roads.  In 
this  manner  one  only  needs  to  turn 
up  the  card  for  a  certain  address  and  thereon  will  be 
found  a  list  of  any  goods  on  hire  at  that  address ;  from 
the  reference  numbers  thereon  recorded  the  "  life 
cards  "  may  be  looUed  up  in  the  next  drawer,  and  the 
whole  business  is  l)efure  one.  That  "  other  depart- 
ment "  will  furnish  inforniation  as  to  sums  received  for 
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sale  of  energy  ^over  the  telephone  in  the  case  described) 
if  required. 

In  this  manner  a  fair  idea  can  be  obtained,  and  com- 
parison made,  of  which  goods  afford  most  business,  and 
whether  the  charges  are  proportionate  to  the  average  life 
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of  the  aitidfs.  Also,  the  costs  of  repairs  ami  mainton- 
ance  on  similar  goods  by  different  manufacturers  can  be 
compared,  together  with  their  first  cost  and  useful, 
practical  life.  Likewise,  much  detail  is  obtained  of  the 
length  of  time  various  goods  are  on  hire,  which  will 
enable  a  closer  figure  to  be  quoted  for  hire. 

Altogether  the  two  cards  appeal  to  one  as  providing 
just  that  information  desired  from  time  to  time,  and 
that  without  referring  to  many  cards,  as  in  some 
methods  1  have  seen,  which  kills  the  whole  idea  of  cards 
being  convenient  yet  tiuick  means  for  reference. 


and  a  special  feature  is  the  facility  with  which  the  electrodes 
and  cell  can  be  adequately  cleaned— an  important  considera- 
li(in  that  is  not  always  possible  with  apparatus  of  a  similar 
nature. 

On  the  low-pressure  side  of  the  outfit  arc  fitted  a  fuse,  volt- 
iiu'fer.  ammeter,  and  reversing!  switches.  The  method  of  • 
iisin;;  the  device  is  simplicity  itself,  and  the  power  required 
to  operate  the  coil  is  from  4.5  to  .5  amperes  at  a  pressure  of 
12  volts,  obtained  from  a  small  battery  of  accumulators.  The 
liase  of  the  instrument  measures  It)  in.  by  14  in.,  its  overall 
liei;,'ht  is  OJ  in.,  and  its  weight  '28  lb.  Carrying  cases  can 
lie  supplied  finished  in  various  styles  to  suit  individual  tastes. 

The  Dielectrhneter  is  an  inexpensive  testing  outfit  that 
should  prove  of  great  value  to  all  users  of  oil  in  any 
qiiantity,  not  only  in  connection  with  electricity  generating 
stations,  but  in  many  other  spheres  as  w'ell. 


THE     DIELECTRIMETER. 


.\  New   OiL-l^sTiNu   I)i:vici::. 


"  EXIDE "     BATTERY     SERVICE. 


In  modern  electricity  genei'ating  stations  a  considerable  quan- 
tity of  oil  is  used  one  way  and  another,  and  its  maintenance 
in  good  condition,  so  that  it  can  be  relied  upon  to  function 
satisfactorily  in  the  manner  it  is  intended  to  do.  becomes 
quite  an  undertaking,  especially  if  suitable  apparatus  is  not 
available. 

There  are  several  ways  of  reclaituing  and  reconditioning 
oil,  amongst  which  is  the  De  Laval  centrifugal  method  that 
we  described  a  year  ago*,  but  any  system  of  purification 
naturally  involves  means  of  testing  the  oil. 

The  available  methods  of  doing  so  are,  however,  not  as 
convenient  as  could  be  desired,  inasmuch  as  the  necessary 
equipment  is  expensive,  is  apt  to  become  bulky,  and  is  not 
portable.  The  latter  consideration  often  involves  the  carry- 
ing of  samples  to  the  testing  equipment  over  considerable 
distances  instead  of  testing  the  oil  in  sifu  and,  if  the  sample 
be  not  taken  with  due  precautions,  it  may  easily  become 
contaminated,  so  that  misleading  results  are  obtained. 

Disadvantages  such  as  those  that  have  been  referred  to 
.should,  however,  be  easily  avoided  by  the  use  of  new  appara- 
tus that  has  just  been  placed  on  the  market  by  its  sole 
patentee  and  manufacturer.  Mr.  A.  W.  Empson.  A.M.I.E.E., 
Ac.  It  is  kno"v\n  as  the  Dielectrimeter.  and  has  been 
specially  designed  as  a  portable  and  convenient  instrument 
by  means  of  which  the  dielectric  strength  of  transformer  and 
switch  oils  is  rapidly  and  readily  ascertainable.  Very  little 
larger  than,  and  as  easily  carried  about  as,  an  ordinary  type- 
writer, it  will  be  .seen  from  the  accompanying  illustration 
(fig.  1)  to  consist  essentially  of  an  induction  coil  mounted 
on   a   pohshed   mahogany   base,   and  capable   of  producing  a 
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Fig.  1.— The  Dielectrimeter. 

4in.  spark  in  air  between  needle  points;  that  is,  the  equiva- 
lent of  about  77,000  maximum,  or  34,(J0O  r.m.s.,  volts. 

The  testing  voltage  is  regulated  by  means  of  a  variable 
spark  gap  between  .sphere  electrodes,  one  of  which  is 
mechanically  connected  to  a  scale  on  the  base  of  the  instru- 
ment immediately  in  front  of  the  cell  that  contains  the 
sample  of  the.  oil  to  be  tested ;  the  .scale  is  calibrated  to  read 
in  r.m.s.  values.  Tlie  oil-test  cell  is  provided  with  J-in. 
sphere  electrodes,  one  of  which  is  adiiistable,  the  stems  of 
the  electrodes  being  mica  insulated  and  capped  with  ebonite. 
Tfie  complete  cell  rests  in  a  well  it  the  base  of  the  instrument, 
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As  is  well  known  to  every  motorist,  the  sbccess  of  the  modern 
motor-car  electrical  equipment  depends  upon  the  proper 
functioning  of  the  battery.  Unfortunately  the  battery  cannot 
be  mechanically  and  automatically  looked  after — it  requires 
periodical  testing  and  attention  in  order  to  maintain  it  in 
proijer  condition. 

One  supposes  that  as  long  as  human  nature  remains  w^hat  it 
is.  it  is  going  to  be  difficult  to  persuade  motorists,  or  even 
chauffeurs,  to  give  their  battery  that  slight  jieriodical  insi)ecliou 
and  attention  that  wards  off  troubles,  and  at  the  same  time 
considerably  extends  its  life.  There  is  an  appalling  number 
of  these  useful  little  power  boxes  ruined  every  year,  purely 
by  neglect. 

This  is  where  the  Exide  Battery  Service  is  able  really  to  help 
the  motorist.  It  looks  after  his  battery  for  him  and,  if  he 
so  desires,  shows  him  how  to  look  after  it  himself.  It  does  this 
in  any  decent-sized  town  in  the  British  Isles — or,  for  the 
matter  of  that,  in  any  part  of  the  world. 

This  service  has  been  organised  by  the  allied  manufacturers 
of  the  Exide  starting  battery.  These  are — in  England,  the 
Chloride  Electrical  Storage  Co..  Ltd.,  of  Manchester;  and  in 
.\merica,  the  Electric  Storage  Battery  Co.,  of  Philadelphia. 
Each  of  the.se  companies  has  a  long  and  extensive  experience 
(jf  the  manufacture  of  batteries  of  every  kind  and  for  every 
purpose. 

We  outlined  the  organisation  some  six  months  ago  on   the 
occasion  of  the  formal  opening  of  a  new  depot  and  showrooms 
in   London.*     At  that   time   there  existed   apjiroximately  'zOt) 
such  service  stations  in  this  country,  and 
the  fact  that  since  then   the  number  of 
Exide  .service  depots    in    (ireat    Britain 
alone  has  ini-rea.sed  to  300  is  a  convinc- 
ing indication  of  the  success  of  the  ven- 
ture.      In  addition  to   the.se.   there   are 
similar  depots  in  practically  every  coun- 
try where  it  is  safe  to  take  a  motor  car, 
the  total  munber  throughout  the  world 
being      about     4.000.        Moreover,      the 
London   premises,    which  were   intended 
to  .serve  the   Southern   and  Midland  di.s- 
triets,    have    during    tho.se    few    months 
become    too    small    to    cope    with    the- 
demands  of  the  public.      To  relieve  the 
situation    another    station    was   recently 
inaugurated    in    Dale    Street,    Birming- 
ham, which  we  had  the  pleasure  of  visit- 
iii),'     la.st     week — another     step     in     the 
development  of  the  service  organisation. 
The     work     thrown     upon     the     London 
depot  has  been  so  great  that  it  bad  to  be 
relieved   by    narrowing    the    disti'ict   for 
which    it    caters.      This    depot    in    Bir- 
mingham is  o.stabli.shod  to  meet  the  re- 
quirements of  the  trade  in  the  Midlands, 
which    will    no   longer   have   to   look   to 
London  for  supplies,  and  it  is  confidently 
expected   to  be  a  mother  of  further  off- 
shoots.    This  depot  has  been  established 
in  the  heart  of  the   motor-car  manufac- 
turing   centre,    and    it    is    hoped     that 
tlie  iiiotoi-car  iiiaimfacturers  will  make  good  use  of  it.     Many 
liiotop-car  builders  buy  the  lowest-priced  battery,  and, in  many 
instances  where  batteries  are  bought  from  the  maker  of  a  start- 
ing and   lightitig  outfit,  the  price  of  the  liatt<'iy  to  be  taken 
into  account  by  the  motor-car  maker  is  the  dilTerence  (u.sually 
a  nominal  one.)  between  the  price  of  the  outfit  complete  with 
battery  and  the  price  of  the  outfit  without  battery.     This  pro- 
vides an  explanation  why  Exide  batteries  are  not  su ppl ied -on. 
new  cars  of  some  well-known  makes. 

In  .\merica  a  different  condition  of  affairs  exists  :  TTierc  are 
no  longer  any  makers  of  starting  equipments  w'ho  make,  or 
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indeed  who  supply,  batteries  with  their  equipment;  the  motor- 
r:ir  maker  buys  his  stwting  inachiue  from  the  maker  of  the 
iiKiihiuo,  and  his  battery  froni  the  maker  of  the  battery— he 
M  liis  upon  tlie  spec-iajist  for  his  own  line.  The  same  condition 
will  i;litain  ill  Ku{.'land  in  the  course  of  time,  and  it  is  a 
liijilion  of  till'  Cliloride  Co-'s  mission  to  establish  it. 

Tile  capital  ciiiployed  in  the  businesses  of  the  makers  of 
the  Exide  l)atteiy  is  over  i;8,U00,000.  This  will  give  some  idea 
of  the  resources  behind  the  organisation  and  of  the  value  of 
the  guarantee  and  backing  which  accompany  its  sales.  Here 
is  a  service  organisation  which  it  would  !«'  hard  to  rival  in 
this  or  any  other  country.  Tlie  service  is  open  to  users  of  all 
types  of  batteries,  the  charges  are  moderate,  and  every  effort 
is  made  by  proper  supervision,  by  conferences,  and  by  the 
utmost  co-operation  with  agents  to  be  of  the  greatest  possible 
use  to  battery  users,  and  to  relieve  the  motor-car  maker,  the 
dealer,  and  the  user  of  any  trouble  which  may  arise  with 
batteries. 


THE     ELECTRIFICATION     OF     RAILWAYS 
WITH     HIQH-FREOUENCY    CURRENTS. 


On  July  17th,  19'2'2,  M.  Maurice  Lebi.anc  presented  a  note  to 
the  Academy  of  Sciences  on  the  subject  of  supplying  power 
to  railway  trains  with  alternating  currents  of  high  frequency, 
without  sliding  contacts,  and  without  affecting  telegraph  and 
telephone  lines  in  the  vicinity.  The  following  tfanslation 
III  his  communication  is  derived  from  La  Revue  Generale  dc 
VElectricitc,  in  which  the  note  is  reproduced  in  full ; — 

It  is  diflicult  to  deliver  strong  currents  to  high-speed 
Vehicles  by  sliding  contacts;  henc«  high  pressure  is  neces- 
s;iry  to  reduce  the  strength  of  current,  whilst  al.so  economis- 
ing copper.  It  would  be  convenient  to  use  alternating  cur- 
rent at  the  ordinary  frequency,  transforming  it  on  the  loco- 


Pio.  1.— Section  of  Line  Conductor. 

I'lli.    2.— riUMAKV    AND    SECONDARY    LiNES     AND    ThANSFORMIXO 

Appahaids. 


motive  to  suit  the  motor.s,  but  such  current  interferes  with 
neighbouring  telegraph  and  telephone  lines.  However,  if  a 
high  frequency  were  employed,  say  '2(1,000  cycles  \>&l  secmul. 
and  the  current  were  carried  by  conductors  suspended  over 
the  track,  it  would  be  possible  to  transmit  energy  to  a  cir- 
cuit carried  on  the  train,  without  the  use  of  a  sliding  contact. 
Moreover,  the  currents  induced  in  adjoining  telephone  and 
telegraph  lines  would  have  no  eft'ect  on  the  receiving  iustrii- 
nients  owing  to  their  high  frequency;  to  prevent  the  induc- 
finii  of  high  pressures  in  .single-wire  telegraph  lines,  it  would 
suffice  to  connect  the  latter  to  earth  at  intervals  througli 
I'ondensers,  which  would  allow  the  high-frequency  currents 
to  pass  freely,  but  would   block  the  telegraph  currents. 

Transmission  Line. — Suppose  the  tran.smission  line  consisted 
III'  two  parallel  liorizontal  •conductors  1.-5  m.  apart,  1  in. 
above  the  rails,  and  disposed  symmetrically  with  regard  to  a 
vertical  plane  through  the  centre  of  the  track.  Each  con- 
ductor would  consist  of  two  concentric  tubes,  1  mm.  thick, 
ilie  external  diameter  of  the  inner  tube  being  '20  mm.  and 
that  of  the  outer  tube  'X  mm.  They  would  be  separat<'d  by 
■\  ilieleftric  '2  mm.  thick,  having  a  spccilic  inductive  capa<'ity 
equal  to,  say,  2,  and  a  dielectric  strength'  of  '100.000  V/cin. 
These  tul>es  are  interrupted  at  intervals  (see  tig.  1).  and  each 
is  divided  into  sections  of  equal  length,  insulated  from  one 
anotlier,  each  outer  section  overlapping  two  inner  sections 
equally.  Thus  the  line  consists  of  iilcntically  similar  con- 
deiLsers  connected  in  series.  Its  coellicient  of  .self-induction 
is  ;).7.5I  XlO"''  henry  per  kilometre.  The  capacity  of  an  ele- 
mentary condenser  1  km.  long  would  be  O.OOOJXlO""  farad. 
Ill  order  that  the  line  should  resonate,  when  traver.sed  by 
I'lirrents  of  '20,000  cycles  per  second,  each  .section  should  be 
17.3  ni.  in  length.  A  current  of  a  maximum  value  of  \00  A 
is  assumed:  the  potential  difference  on  the  dielectric  is  then 
5.o4'2  V.  whilst  it  would  require  80.000  V  to  pierce  it.  Finally, 
the  shunt  capacity  of  the  line,  allowing  for  the  presence  of 
the  earth,  is  0.01'2;")X10  ■"  farad  per  kilninetre;  to  compen- 
sate  for   this   an   inductance  coil   of   0.00.507   henry  must    be 


connected  between  the  go  and  return  conductorb  at  each 
kilometre. 

Feeding  the  Line.~A  primary  line  p  traversed  by  direct 
current  at  high  pressure  feeds  transforming  apparatus  of 
the  type  previously  described  (Elec.  Rev.,  September  8th 
p,  :m,  lig.  '2),  but  the  transformer  feeding  the  network  is 
replaced  by  a  second  resonator  lc  tuned  for  the  freiiuency  of 
20,0C)0  cycles/sec,  hke  the  resonator  \y.  The  secondary  line 
XK  in  which  the  alternating  current  is  to  flow,  is  formed  into 
a  loop  .s,  and  connected  to  the  terminals  of  the  coil  i-. 

Then,  as  has  Ijeen  shown  by  M.  Boucherot,  if  constant 
eflective  potential  difference  is  maintained  between  the  ter- 
minals of  the  resonator  Lc,  the  line  XX  is  traversed  by  a 
current  of  constant   effective    strength    no    matter    what    itx 
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Figs.   3  and  4.— Eewtive   Po.sitions   ov  Ovehhead  Comht- 
TORS  AND  Train  Conductors. 

inijiedance  may  be.  Lastly,  if  its  self-induction  is  compen- 
sated by  capacity,  as  in  the  case  considered,  the  current 
which  traverses  the  resonator  Lc  is  entirely  wattful. 

Receiving  Circuits.— On  the  roofs  of  the  coaches  (figs.  3 
and  4)  are  arranged,  1.'25  m.  apart,  two  tubes  m  and  n,  10 
cm.  in  diameter  and  '2  mm.  thick.  Each  extends  under  one 
of  the  line  conductors,  at  a  distance  of  40  cm.  from  it  centre 
to   centre.  ' 

These  tubes  are  carried  on  insulators  and  connected  to 
those  on  the  adjoining  coaches  by  flexible  conductors  fitted 
with  couplings.  At  the  tail  of  the  train,  the.se  couplings 
are  joined  together,  closing  the  circuit,  whilst  at  the  head 
of  the  train  the  circuit  is  completed  by  the  transforming  ap- 
paratus. 

This  circuit  has,  per  metre  of  length,  with  the  line  a 
coefficient  of  mutual  inductance  of  458.7x10-'  henry  its 
inductance  is  '2,575x10-''  henry.  Allowing  a  current  of 
1,73.:)  A  to  circulate  in  it,  a  fall  of  pressure  is  cau.sed  in  the 
hne  of  100  V  per  metre,  taking  10  kW.  But  for  this  purpose 
It  is  necessary  that  the  secondary  circuit  shall  be  in  reson- 
ance. For  this  reason  each  coach  carries  a  condenser  inter- 
posed in  the  cii'cuit.  If  the  coach  is  .13  m.  long  between 
buffers,  its  condenser  must  have  a  capacity  of   1.89-2  micro- 
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farads;  it  is  subject  (ben  to  n  pressure  of  7.300  V  {effwtive), 
and  stores  101  joules.  The  power  made  available  on  the 
coach  IS  130  k\V. 

Maintenance  of  Resnnaiire.^Jn  order  that  the  induction 
circuit  may  resonate,  it  is  necessarv  that  it  be  perfectly 
tuned  and  the  tuning  must  lie  maintained  automaticallv. 
I'or  this  purpose,  the  motorcar  is  provided  with  a  variable 
inductance  D.  tig.  "i,  interposed  in  the  induction  circuit  of 
the  train  and  consisting  of  two  coils  /,  and  /,.  the  former 
fixed    and    the   latter   movable;   it   passes   from   luinimum  to 
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maximum  when  the  coil  I,  is  turned  through  ISO  deg.  A 
motor  G  performs  the  rotation  in  the  direction  required, 
its  movements  bein;:  controlled  by  an  apparatus  comprising 
a  variable  inductance  K,  consisting  of  a  small  fixed  coil  A, 
and  a  small  coil  A:  which  is  kept  continually  oscillating  about 
a  plane  at  right  angle*  to  the  coil  Ai  by  a  motor  h.  The 
coils  Ai  and  A-  are  mounted  in  series  in  the  induction  cir- 
cuit, as  well  as  the  coils  J,  and  /,  an3  a  galvanometer  r,  of 
which  the  pointer  is  connected  to  the  pivot  by  light  friction. 

When  oscillating,  the  coil  \,  increases  or  diminishes  by 
a  small  amount  the  inductance  of  the  induction  circuit  and 
consequently  makes  the  current  strength  f-  vary  by,  for 
instance,  1  per  cent.  The  pointer  of  the  galvanometer  can 
move  over  a  very  small  range  between  two  stops  /i  and  v. 
If  it  rests  on  the  stop  «,  it  closes,  by  means  of  a  relay  not 
shown,  the  circuit  of  the  motor  G;  on  the  other  hand,  it 
opens  the  circuit  if  it  rests  on  the  stop  v-  The  former 
action  takes  place  if  the  current  i  increases,  and  the  lattci' 
if  it  diminishes. 

A  commutator  mounted  on  the  axle  of  the  coil  A;  sends 
into  the  armature  of  the  motor  (whose  field  is  always  ex- 
cited with  the  same  polarity)  a  current  in  one  .seiipe  or  the 
other  according  to  the  inclination  of  the  coil  A^  to  the  left 
or  the  right.  The  connections  are  so  made  that  the  motor 
makes  the  inductan^'e  n  increase  if  the  inductance  K  has  in- 
creased, and  rice  versa,  hut  it  only  starts  if  the  displacement 
of  the  coil  A;  has  brought  about  an  increase  of  the  stiength 
of  current  i.  and  it  stops  when  the  latter  ceases  to  increase. 
T'nder  these  conditions,  the  inductance  n  is  varied  auto- 
matically so  as  to  make  the  current  (  in  the  imhiction  cir- 
cuit a  maximum. 

Control  of  the  Train  Mntnrs. — If  the  train  is  m  metres  in 
length,   the   power   available  for   traction    is   10   i,i   kilowatts. 


supplied  by  currents  of  a  frequency  of  20,000,  at  a  pressure 
of  0.76  m  volts.  But  this  power  can  be  varied  at  will  In 
detuning  the  induction  circuit  and  consequently  reducing  tin- 
strength  of  the  current.  For  this  purpose  a  variable  induct 
ance  controlled  by  the  driver  is  provided. 

The  current  will  be  transformed,  as  previously  explained, 
into  three-phase  current  of  any  riesired  frequency,  which  can 
be  varied  with  the  speed  of  the  train.  This  will  enable 
squirrel-cage  motors  to  be  used,  the  simplest  type  of  all, 
which  can  be  fixed  under  the  coaches  without  difficulty, 
making  them  all  motor-coaches.  They  will  be  connected  in 
series,  the  e.m.f.  available  being  proportional  to  the  number 
of  coaches,  and  therefore  to  the  n\imber  of  motors. 

This  system  not  only  dispenses  with  the  use  of  sliding  con- 
tacts, but  also  allows  of  the  use  in  the  transmission  line  of 
currents  at  very  high  pressure,  and  of  collecting  currents  at 
low  pressure  on  the  train,  say  at  75  V  per  coach.  The  line 
constitutes  the  primary  circuit  of  a  transformer,  of  which 
the  secondary  circuit  is  carried  by  the  coaches.  All  the 
transforming  apparatus  is  of  the  static  type,  except  a  com- 
mutator, which  only  carries  microamperes,  and  the  controll- 
ing apparatus  are  reduced  to  a  variable  inductance  coil  and 
a  very  small  rheostat  intended  to  regulate  the  siwed  of 
the  commutator.  Finally,  it  enables  squirrel-cage  motors  to 
be  used.  This  system,  then,  appears  to  be  much  more  simple 
and  economi'/al  than  the  existing  methods,  from  all  points  of 
view. 

There  certainly  will  he  many  difticufties  to  surmount  before 
the  three-electrode  bulbs  of  large  output  required  to  produce 
or  transforin  the  high-frequency  currents  are  realised  in 
practice ;  but  the  author  has  thought  it  well  at  once  to  draw 
attention  to  this  very  important  application,  in  order  to  show 
how  great  intc^rest  attaches  to  tlie   sfndv  of   the.se  bulbs. 


THE     NATIONS'     FOOD     EXHIBITION. 


Oroaxisf.I)  by  the  International  Trade  Exhibition.s,  Ltd.,  in 
conjunction  with  the  Trades'  Markets  and  Bxliibitions,  Ltd.. 
the  above-named  show  was  opened  at  Olympia  on  September 
(jth  by  Sir  Thomas  J.  Liptou,  Bart.,  K.C.V.O.,  for  a  period 
of  three  weeks.  It  is  designed  on  an  ambitious  scale  to 
bring  before  the  public,  and  in  the  mo.st  attractive  manner, 
the  world's  greatest  industry.  The  foodstuffs  exhibits  are 
supplemented  by  displays  of  machinery,  refrigerating  pro- 
cesses, plant  utihsed  in  hotels,  catering  estabhshments,  and 
so  forth,  and  many  items  of  a  labour-saving  character,  which 
can  be  used  with  advantage  in  the  preparation  and  cooking 
of  food.  A  series  of  lectures  appertaining  to  health,  cooking, 
and  food,  has  been  arranged,  and  a  sum  of  j£l,050  is  to  be 
distributed  in  connection  with  competitions,  while  several 
oversea  British  Governments  and  a  number  of  foreign 
countries  are  represented.  The  number  of  exhibitors  totals 
nearly  300. 

whilst  the  suitability  of  electricity  for  driving  refrigerating 
machinery  in  cold-storage  warehouses  and  large  installations 
of  a  similar  character  is  as  obvioUs  as  the  desirability  of  this 
class  of  load  to  a  public  electricity  supply  undertaking,  it 
may  not  be  so  generally  known  that  the  same  principles  can 
be  applied  in  shops,   hotels,   catering  establishments,  &c. 

Several  refrigerating  equipments  are  to  be  .seen  at  the 
show,  but  probably  the  mo.st  interesting  is  that  of  A-S 
Refrigerating  Machines,  Ltd.,  which  is  being  adopted  ex- 


FlO.     1. — .A-S    CONDE.\.SER    AND    EVAPOHATOfi. 

tensively  throughout  the  world  for  small  and  medium-size 
installations,  over  11,0(10  A-S  machines  being  in  a  tual  opera- 
tion  at   the   present   time. 

Features  of  this  novel  machine  are  its  simplicity  and  the 
fact  that  it  requires  no  skilled  attention.  The  accompanving 
illustrations  will  show  the  marked  difference  Ijetween  "this 
machine  and  others  one  is  accustomed  to  seeing:  there  are 
no  gauges,  valves,  or  similar  contrivances  to  be  att*-nded  to, 
and  positively  all  one  has  to  do  is  to  start  the  driving  motor 
(mdeed,  this  operation  may  bo  done  automatically  if  need 
be  by  means  of  thermostats)  and  let  the  plant  run  until  the 
desired  (vjoling  effect  ha.s  been  obtained,  when  the  motor  is 
stopped.  Irom  the  users'  point  of  view  one  of  the  great 
assets  of  the  machine  in  the  fact  that  it  gives  its  iiiaximiiin 
output  continuously  and  aiitoinaticallv  without  having  to  be 
regulated  in  any  way;  while,  furthermore,  the  temperature 
can   be   reibiifil  lo  i.ni    .i...,.,.,|   extent;   it   never  requires  to 


be    re-charged     with     lubricating    oil     for     the     compressor, 
chemicals,  or  refrigerant. 

The  first  of  the  accompanying  illustrations  shows  the 
essential  parts  of  the  A-S  machine,  while  the  second  is  a 
view  of  the  complete  ice-making  plant.  In  this  case  the  rotor 
is  "  ghosted  "  into  the  tanks  to  show  its  relative  position  with 
regard  to  the  latter.  In  the  brine  tank  portion  a  series  of 
cans  is  placed,  the  cans  being  filled  with  ordinary  water  w'hich 
in  the  usual  way  is  foimed  into  ice.  To  enable  its  mode  of 
<jperation  to  he  clearly  understood  reference  should  be  made  to 
the  sectional  sketch  (fig.  3)  which  has  been  drawn  with  a 
view  to  illustrating  as  simply  as  possible  the  internal  con 
struction.  Essentially  the  machine  consists  of  a  spherical 
condenser  on  the  left  and  a  cylindrical  evaporator  or  the 
right,  joined  by  a  hollow  shaft,  to  the  free  end  of  which  is 
fitted  a  driving  pulley  p.  The  illustration  represents  the  con- 
denser partly  immersed  in  its  cooling  water,  while  the 
evaporator  is  partly  immersed  in  the  liquid  to  be  cooled,  the 
two  being  connected  by  a  hollow  shaft,  through  which 
passes  a  small  pipe  H.  The  usual  compres.sion  cycle  is  adopted, 
a  compressor  of  special  construction  being  suspended  from  the 
.shaft  in  the  condenser,  and  weighted,  b,  so  that,  as  the  con- 
denser and  evaporator  rotate,  the  compressor  remains  in  a 
vertical   position.     The   o.scillating  motion   is  obtained   by  an 


Fig.  -2.— Comim.ktk  AS  Refrigeiutoh. 

eccentric  on  the  shaft  to  which  the  piston  is  connected.  The 
upi>er  portion  of  the  compressor  housing  is  arranged  in  the 
fonn  of  a  large  oil  container  o,  into  which  the  lubricating  oil 
(a  chemically  pure  mineral  oil)  is  collected  by  the  si:roop  a  as 
the  machine  rotates.  The  oil  then  passes  over  the  whole  of 
the  working  surfaces  (including  the  interior  of  the  compres- 
sor) in  a  definite  and  pre-determined  stream,  thus  ensuring 
perfect  lubrication.  One  of  the  chief  factors  responsible  for 
the  success  of  the  A-S  machine  has  been  the  system  of  lubri- 
cation employed,  which  is  so  perfect  that  after  years  of  work- 
ing the  wear  in  the  compre-s.sor  and  other  pai'ts  is  quite 
inappreciable.  Some  of  these  machines  have  been  opened  up 
after  they  have  been  running  over  five  years,  and  it  has  been 
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found  that  both  the  refrigerant  and  lubricating  oil  were  in 
exactly  the  same  condition  as  when  the  maciiines  were  origni- 
ally  sealed  up,  while  the  wear  was  so  fine  that  it  was 
impossible  to  mi'asure  it  accurately.  It  was  also  found  that 
the  ellic-ii'Dcy  in  rach  case  was  practically  the  same  as  when 
the  machines  were  new. 

By  following  out  a  cycle  or  two  the  operation  of  the 
machine  can  be  more  clearly  understood.  In  the  first  in- 
stance the  gas  is  sucked  from  the  evaporator  through  the 
opening  (i  in  the  end  of  the  shaft  that  projects  through_  the 
evaporator  ou  the  right  by  the  compressor,  by  which  it  is 
<-onipressed  and  then  discharged  into  the  condenser,  which 
is  rotating  in  the  cooling  water,  by  which  its  heat  is 
extract<'d,  and  in  cou.sequenee  it  liciuefies.  It  then  passes 
thiougli  the  pipe  H  in  the  shaft  to  tlic  evaporator,  where  it 
:i':ain  evaporates  and  absorbs  heat  from  its  surroundings, 
which  may  be  brine  or  other  liquid  deiiending  upon  the  form 
nl  cooling  employed.  This  cycle  continues  indefinitely  so  long 
.IS  the  machine  is  rotated. 

Before  dispatch  the  machines  are  charged  under  a  vacuum 
with  the  requisite  amount  of  lul)ricating  oil  and  refrigerant, 
after  which  they  ai'e  hermetically  scaled.  It  is  quite  impos- 
sible for  the  gas  to  escape  because  the  whole  of  the  working 
parts  are  completely  enclosed,  while  at  the  same  time  there 
are   no    valves,    glands,    of   pip©   connections,  through  which 
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Fig.  3. — CoNDi:-\.st:R  .\nL)  Ev.^i'OE.^tor  in  Section. 

leakage  of  gas  could  take  place.  This  enables  the  machines 
to  run  for  many  years  without  re-<;harging,  an  important 
factor  which  should  be  borne  in  mind,  particularly  in  dis- 
tricts where  it  is  difficult  to  obtain  the  necessary  chemicals. 
Further,  there  is  no  deterioration  of  the  lubricating  oil, 
because,  before  .sealing,  the  air  is  entii'ely  exhausted  from 
the  machines,  thus  ensuring  that  carbonisation  cannot  take^ 
place.  For  use  in  tropical  and  other  .situations,  where  water 
is  scarce  or  expensive,  an  economi.ser  can  be  .supplied  (as  a 
standard  fitting)  to  the  condensing  water  tank,  and  with  this 
in  use  only  a  comparatively  small  quantity  of  water  is  used 
for  cooling  purposes.  The  motor  main  switch  can  be  coupled 
with  the  Water-cock,  so  that  when  the  switch  is  turned  on, 
the  conden.sing  water  is  allowed  to  circulate.  These  snutll 
machines  provide  an  admirable  day  load  for  supply  under- 
takings, as  they  run  at  a  steady  load  for  many  hours  a  day. 

On  Messrs.  Oliver  Brothers'  stand  are  to  be  seen  several 
Strife  automatic  toasters  (fig.  4)  that  have  been  placed  on 
the  market  by  the  Waters-Genter  Co.  (U.S..\.),  in  the  belief 
that  they  fill  a  long-felt  want  in  restaurants  and  hotels  that 
have  found  the  making  of  good  toast  in  quantities  a  difficult 


Fig.  4. — Strite  Autom.^tic  Elrttru'  To.\stf.r. 


and  trying  problem.  The  device  is  substantially  constructed 
of  polished  cast  aluminium,  and  all  one  has  to  do  is  to  place 
the  slices  of  bread  to  be  toasted  in  the  slots  above  the  oven, 
pre.ss  down  two  small  levers  (as  is  done  with  a  ca.sh  register) 
and  leave  it.  Through  the  operation  of  a  timer,  \yhieli  can 
1>6  set  for  any  degree  of  toasting  desired,  the  toasting  stops, 
the  electricity  is  cut  off,  and  the  finished  toast  is  raised  out 


of  the  oven  automatically  when  done.  When  the  machine 
is  once  set  for  the  quality  of  bread  used  rt  will  continue  to 
toast  uniformly  without  further  adjustment.  It  makes  toast 
in  a  minute  and  a  quarter,  and  the  largest  machme  makes 
575  slices  an  hour.  The  four-slice  toaster  measures  about 
1'2  in.  square  at  the  base  and  stands  14  in.  high;  the  eight- 
slice  machine  is  f'ii  in.  by  13  in.  at  the  base  and  is  17  in.  in 
height,  there  being  four  bread  slots  Hi  in.  long,  each  of 
which  will  admit  two  large  slices  or  three  small  ones  if  the 
latt<^r  are  not  over  3J  in.  wide.  This  gives  the  machine  a 
capacity  of  twelve  small  slices  or  eight  large  ones  at  a  time 
or  an  hourly  capacity  of  350  large  or  over  500  small  slice.9. 
The  toasters  consume  electricity  only  when  the  bread  is 
actually  toasting,  and  only  for  the  amount  of  bread  in  the 
machine;  the  electricity  is  switched  on  automatically  when 
the  toasting  starts,  and  is  switched  off  in  the  same  way  when 
done,  so  that  the  energy  cost  jjer  slice  is  small. 

Mes.sks.  Herubrt  Smethuhst  &  So.Ns,  IvTD.,  exhibit  elec- 
trically-driven ventilating,  air  purifying,  and  disinfectmg 
machines. 

The  "  VuioiiATAiR  "  system  of  air  purification  is  obtained 
by  a  centrifugally-produced  upward  current  of  water  con- 
verted into  spray,  by  collecting  the  air  over  a  given  area  by 
the  fan,  and  the  cleansing  effect  by  slowly  passing  the 
vitiated  air  through  the  water  spray;  the  pure  air  escapes 
at  the  ba.se  of  the  apparatus.  These  movements  create  a 
natural  current  of  air  from  the  lower  strata  to  the  higher, 
thus  removing  the  foul  air  and  replai'ing  it  by  pure  clean  air. 
The  effect  of  this  apparatus  is  to  dissipate  the  carlxm 
di-oxide,  the  ammonia,  the  nitrous  oxide  in  excess,  together 
with  other  noxious  fumes  by  absorption  in  the  water,  or 
counteraction  by  necessary  chemical  reagents,  disinfectants, 
de-odorisers,  itc.  The  solid  particles  are  washed  out  of  the 
air  and  are  deposited  in  the  water  pan,  to  be  periodically 
removed  by  the  drains. 

The  circulation  of  the  air  and  water  within  the  casing  is 
performed  through  a  hollow  cone-shaped  tube  (inverted) 
revolving  in  suitable  bearings.  At  the  top  of  the  tube  there 
is  a  shaft  on  which  is  fitted  a  volume  fan,  and  an  extension 
of  the  shaft  is  coupled  to  the  motor  .shaft,  so  that  the  fan 
wheel,  which  induces  the  air  current,  and  the  eone-shaix>d 
tube,  which  elevates  the  liquid,  are  all  driven  together.  .\t 
the  base  of  the  cone-tube  the  tube  rapidly  tapers  to  a  point, 
which  is  sealed  liy  a  short  spindle  for  the  bottom  bearing. 
The  rapid  revolution  of  the  cone-tube,  which  has  a  small  hole 
at  the  lower  end  dipping  in  the  water  in  the  pan.  elevates 
the  water  up  the  tube  by  centrifugal  force  to  the  wide  por- 
tion of  the  tube  in  the  form  of  a  film,  which  is  converted 
into  a  spray  on  leaving  the  top,  when  it  falls  back  by  gravity 
to  the  pan  re.servoir.  The  fan  fixed  on  the  upper  part  of  the 
shaft  induces  the  vitiated  air  through  the  perforated  cover 
and  forces  it  dow-u  against  and  through  the  water  spray,  and 
it  is  eventually  ejected  through  the  vanes  at  the  base  purified 
and  cleansed.  The  object  of  the  vanes  at  the  base  of  the 
apparatus  is  to  prevent  the  water,  under  the  influence  of  the 
rapidly  revolving  inner  cone-tube,  from  being  sprayed  on  the 
surroundings  out.side,  and  this  it  does  effectually. 

The  .Avonmoke  Enginkf.rim;  Co.,  Ltd..  has  on  view  the 
"  Acme  "  electrically-driven  knife  cleaning  machme  and 
other  labour-saving  appliances  for  the  caterer. 

Messrs.  JosEen  Baker,  Sons  &  Perkins,  T.td.  (in  eon- 
junction  with  Messrs.  Fullers,  Ltd.),  exhibit  working 
chocolate  and  confectionery  machinery,  amongst  which  is 
a  "  universal  enrober  "  for  covering  sweets  with  chocolate. 
The  machine  is  electrically  driven  and  the  chocolate  is  main- 
tained in  a  liquid  state  by  means  of  an  electric  heater. 

Messrs.  Benham  &  Sons,  Ltd.,  show  coal,  gas.  _steam. 
and  electric  cooking  apparatus  and  "  electro-vapour  "  radi- 
ators. 

The  Fai.kirk  Iron  Co.,  Ltd.,  has  on  view  "  Falco  "  and 
"  Hotpoint  "  electric  heating  and  ciwking  ranges  suitable 
for  small  flats,  houses.  A-c,  in  addition  to  a  .special  display  of 
devices  for  an  all-electric  kitchen. 

Messrs.  Electricai,  ITth.ities.  Ltd..  exhibit  their  current 
liniit+'r   and  cooker-radiator  appliances. 

Messrs.  L.  0.  Hawkins  A  Co.,  Ltd. — On  this  firm's  stanii 
such  labour-saving  devices  as  electrically -driven  coffee  mills. 
moat  clioppers,  egg  and  cake  mixers,  &c.,  may  be  seen,  as 
well  as  lighting  fittings. 

The  Hohart  MANrEACTURiNQ  Co.,  Ltd.,  has  a  large  selec- 
tion of  electrically-operated  coffee  roasters,  potato  peelers,  a 
dish  washer,  loaf  moulder,  dough  mixers,  mills  and 
choppers,  &c. 

The  N.wionat.  ('.as  Engine  Co.,  I,td.— .Amongst  several 
vertical  and  horizontal  gas  engines  on  this  stand  a  vertical 
water-cooled  gas  engine  direct  driving  a  3-k\V  generator  is  to 
be  .seen. 

On  the  gallery  the  Thor  Co.'s  wa.shing  and  ironing 
machines,  vacuum  cleaners,  and  drying  cabinets  (all  elec- 
trically operated)  attract  attention,  as  dix's  al.so  a  penny-in- 
the-.slot  electricnlly-driven  piano  that  is  exhibited  by  the 
Harper  Piano  Co.,  Ltd. 

Several  .sets  of  refrigerating  plant  that  are  on  view  are 
driven  electrically,  in  addition  to  nuiny  of  the  machines  that 
are  to  be  s«H>n  on  tile  stands  of  other  exhibitors,  wliile  it  is 
of  interest  to  notice  that  several  of  the  firms  that  are  demon- 
strating cooking  processes  are  doing  so  with  the  aid  of  eleclne 
cookers. 
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23,2iU.  -  *'  Mounting  eU-ctric  fittings  on  instrument  boards  ,of  motor  vehiclci." 
J.    Ho<|gson.     August  28th. 

23,28i.  "Detectors  lor  wir.liss  tel.graphy,  &c."  11.  T?.' Rivcfi  Moote' and 
R.   MiRadio,   Ltd.     August  SJih.  .,    .      . 

23,a8U.  ••  Telephone  recei»iers.".  C.  Brandes  Inc,  August  28th.  (United 
biaifs,  June  13th.)  „      . 

23354.  ••  Telophone  instruments."  C.  M.  Farquhar  and  W.  S.  SlephChson. 
August  28lh. 

^,306.    "  Control    mechaaism    lor   electric    ship   propulsion,    &c.,   systems. 
.Mctropolit:>n-\'ickcrs    KJeclricai    Co.,    Ltd.     August  28lh.     (United    States,    Sep- 
tember 1st,  1921.) 

23,307.  "  Device  for  releasing  billiard -bails,  &e.,  and  lor  automatically  con- 
trolling lighting,  &c.,  circuits."  J.  R.  Bell  and  Burroughes  &  Watts,  Ltd. 
August  28lh. 

23,308  "  Electro  magnets."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.)    August  28lh. 

23,311.  "  Sparking  plugs."  G.  F.  Sleath  and  M.  S.  Stephenson.  August 
28th.  ,       ,       ' 

23,31C.  "  Electric  junction  boxes."  A.  W.  Claremont  (legal  representative 
o(  E.  A.  Claremont),  E.  A.  Claremont,  L.  B.  Claremont  (legal  representative 
ol  E.  A.  Claremont),  and  G.  H.  Scholes.    August  28th. 

23.321.     "  Electric   cooking    apparatus."     R.    Ullrich.     August  28th. 

23,332.     "  Electric  couplings."    D.  S.  Ince  and  G.  W.  Pearson.     August  28th. 

3&,33S.  "  Electric  incandescent  lamp  bulbs."  J.  Dyke  and  C.  Hering. 
August  28th.  ,„,.,., 

23i337,  "Electric  incandescent  lamps."  Naamlooze  Vennootschap  Philips 
Glopilampenlabrieken.     .August  28th.     (Holland.  August  30th,  1921.) 

23J38.  "  Glow  discharge  tubes  with  gas  filling."  Naamlooze  Vcnnootschap 
Philips'    Gloeilampenlabrieken.     August   28th.     (Holland,   September    1st,    1921.) 

23,339  "  Electric  lamps  with  enclosed  arc  discharge."  Naamlooze  Vcnnoot- 
schap Philips'  Gloeilampenlabrieken.  August  28th.  (Holland,  September  1st, 
1921.) 

23,349.     "  Head    lamps   for'  motor    vehicles."     F.    E.   Musgrave.     August   Sth. 

33.309.    "  Electric  lamp  lock."     W.    V.   Slynn.    August   29th. 

23.374.  "Controller  fingers  lor  electric  switches."  E.  N.  l!r;(y;  and  E.  N. 
Bray.   Ltd.     August  29lh. 

23.375.  "  Electric  resistances."  E.  N.  Bray  and  E.  N.  Bray,  Ltd.  August 
29th.  .  ■  . 

28.380.  "  Controinng  and  operating  sliding  contacts  on  inductance  nitiing 
coils."     H.  Ogden.     .August  29th.  .,.,.,.„.- 

23,388.  "  Control  of  electric  lifting  magnets,  magnetic  chucks,  Sc,  ■  H.  h. 
Bowen,  W.  Brooke,  E.  Holme  Si  Co.,  Ltd.,  and  Steel,  Peech  &  Tozcr.  Ltd. 
August  29lh.  ^  . 

23,399.     "  Eliclric   igniting  devices."     O.    Bartschi.     August    29th. 

2S',401.  "Discharge  tubes  with  enclosed  arc  {(ischarge  -for  alternating' cuT- 
renl."  Naamlooze  Vennootschap  Philips'  Gloeilampenlabrieken.  August  29th. 
(Holland,    .August   30lh,    1921.)  ,  

•23,0)i.  "  Electric  lamps  with  enclosed  arc  discharge.  Naamlooze  V  enngot- 
schap  Philips'  Glocilampenfabrieken.  August  ;29th.  (Holland,  September  1st, 
1921.) 

23.409.  "  Electric  fusible  cut-outs."  C.  C.  Garrard,  A.  H.  Railing,  and 
A.  F.  Searle.     August  29th. 

23.410.  "  Telegraphic   devices."     A.    R.Angus.     August  29lh. 
23,425.     "  Electric  condensers."     N.   W.   McL:ichlan.     August  29lh. 

23,437.  "  SeH-e.xciting  electric  machines."  J.  Sousidik  and  R.  Suczek. 
August  '29th.     (Czecho-Slovakia,  August  30th,   1921.) 

23,447.     "  Manulacture  of    electric   storage    battery,  plai 
August  29th 


W.    J.    Plews 


23,458.     "Electromagnetic   sale  lock."     M.    Deakin.     August   2«th. 

^,464.  "  Electric  incandescent  lamp  and  process  for  manufacture  of  same." 
Dr.  Just  Fele  Izzolampa  es  Villamossagi  Gyjir  Resvenytarsasag.  August  29th. 
(Hungary,  September  6th,  1921.) 

23,472.    "  Terminal  plugs  tor  electric  flat  iroris."    S.  Glnsburg.    August  30lh. 

23  479.  "Variable  condensers  for  radio  instruments,  &c."  1".  Addie  and 
Victoria   Electrical    (Manchester),    Ltd,     August  30th. 

23,490.     "Primary   electric  "batteries."     B.  F.  S.   Baden   Powell.     August  .lOlh. 

^,498.  "Wireless  lejephony.".  ,  B.  N.  B.  Wireless,  Ltd.,  and  B.  Bryan. 
August  3oth.  *  ■     ■  ■ 

£3,493.     "  Telegraphy."     D.  Murray.    August  30th. 

23^494.     "Wireless  aerials."     N.  Crowther  and  S.   VVninwrighl.     August  30th. 

23.509.  "Crystal  detectors  for  radio  instrunienls."  [■ .  Adilie  ."id  Victori.i 
Electrical  (.Manchester),   Ltd.    August  30th. 

23.510.  "  Magnetic  motor."    J.  Hurych.     August  30lli. 

'23,S28."'' Devices  lor  cn.nlrollihg  igriiUon'  circuits  ol  motor  vehicles."  W. 
Chipperfield:     August  Stfih.       '■  ■'    '       '■       "     '     ' 

■23,.530.    "Electric  cooking  utensils."    It.  Bhdrcs   &    Magnpm    Ges..   August 


3Qth. 


Augu 


^,531,     "Electric    smoothing,  iro'ns."  ■  H.    Endres   &    Magnuii 
31st.  -  .  .  ■  .         ^     ^ 

23,534.    "  Amplifying    arrangements    for    telephonic    currents.  S.    Strauss. 

August  30th.  '  (  (  ^     • 

23,544.  "  Tuning  apparatus  lor  wireless  tclt^raphy  and  telephony.  k.  A. 
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SPEED-EEDUCTION     GEARING    IN 
SHIP    PEOPULSION. 


The  marine  engineering  world  is  considerably  perturbed 
by  the  many  unsatisfactory  reports  which  have  been 
received  regarding  the  working  of  the  mechanical  speed- 
reduction  gearing  installed  on  turbine-propelled  vessels. 
In  order  to  obtain  a  high  propulsive  efficiency  in  a  screw 
steamer,  it  is  necessary  that  the  speed  of  rotation  of  the 
screw  should  be  low;  at  the  same  time,  a  turbine  having 
a  high  speed  of  rotation  must  be  employed  in  order  to 
obtain  the  maximum  economy  in  steam  consumption. 
Further,  a  high-speed  turbine  is  considerably  smaller 
as  regards  both  weight  and  space  occupied  than  is  a 
turbine  having  a  low  speed  of  rotation,  and  this, 
obviously,  is  of  great  importance  on  board  ship.  Hence, 
it  has  become  almost  universal  practice  on  turbine- 
propelled  vessels  to  fit  helical  gearing,  so  that  a  high- 
speed turbine  can  drive  the  propeller  at  its  most 
economical  speed.  A  pinion  is  mounted  on  an  exten- 
sion of  the  turbine  shaft,  and  this  pinion  drives  a  gear 
wheel  mounted  on  the  propeller  shaft,  thus  giving  a 
"single-reduction"  gear.  This  type  of  gearing  has 
been  found  to  answer  very  satisfactorily,  and  speed- 
reduction  ratios  exceeding  20  to  1  have  been  successfully 
obtained  by  this  method. 

The  desire  for  even  greater  speed-reduction  ratios 
enabling  turbines  running  at  a  speed  of  4,000  revolu- 
tions per  minute  or  more  to  be  employed  to  drive  pro- 
pellers runnins  at  75  revolutions  per  minute  led  to  the 
introduction  of  "double-reduction"  gears,  in  which 
the  first  gear  wheel  shaft  carries  a  second  pinion,  this 
in  turn  driving  a  gear  wheel  mounted  on  the  propeller 
shaft.  Maiiv  such  gears  have  been  fitted,  particularly 
on  cargo  steamers,  and  it  is  this  type  of  gear  which  is 
proving  so  unreliable  in  practice. 

Manv  cases  are  on  record  of  vessels  fitted  with  double- 
reduction  gearing  in  which,  even  during  their  trial 
trips  an  undue  amount  of  vibration  and  noise  has 
developed  in  the  gearing.  If  no  further  trouble  has 
developed,  the  vessels  have  been  accepted  by  the  owners 
and  put  into  regular  service,  because  it  has  become  al- 
most an  accepted  fact  that  a  certain  amount  of  noise  is 
inseparable  from  the. use  of  gears  of  this  type.  Oft«n 
enough  the  noise  has  been  excessive,  and  the  vessel  has 
earned  the  unenviable  distinction  of  being  "  a  roarer. 
Frequently  the  noise  has  tended  to  diminish  after  a 
while  as  the  wheel  teeth  become  worn  together,  the  hard 
steel  of  the  pinion  grinding  away  some  of  the  inequali- 
ties of  the  teeth  on  the  softer  material  of  the  gear  wheel. 
In  many  cases,  however,  the  trouble  has  tended  to  in- 
crease until  finally  the  gears  have  failed  altogether,  due 
to  excessive  wear;  or  the  chief  engineer  has  been  com- 
pelled to  run  the  machinery  at  reduced  speed  until  a 
port  was  reached  where  examination  and  repairs  could 
be  effected  in  order  to  avoid  a  risk  of  immediate  break- 
down. ,  ,        T  •  J 

So  serious  has  the  position  become  that  the  Liver iwol 
Jounml  of  Commerce,  a  journal  which  expresses  the 
opinions  of  a  lars^e  number  of  influential  shipowners,  in 
referrinir  to  this  question,  states  that  "  the  recurring 
troubles'  with  marine  turbine  gearing,  especially  with 
double  gears,  have  reached  that  critical  stage  when  some- 
thino-  nuist  be  done,  and  done  quickly."  We  under- 
stand that  the  Institution  of  Mechanical  Engineers  has 
invited  manufacturers  and  users  of  these  gears  to  meet 
and  discuss  the  question,  but  so  far,  except  for  indivi- 
dual efforts,  little  appears  to  have  been  done  to  get  to 
tlie  root  of  the  trouble.  . 

Notable  contributions  to  the  literature  of  the  subject 
were  two  papers  which  were  read  at  the  annual  meeting 
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of  the  Institution  ot'  Naval  An-hiiects  in  Loudon  last 
spring.  Mr.  J.  AV.  Wilkie,  in  his  paper  entitled 
"  Double-reduction  Gears  in  the  s.s.  Mtlmure  Head," 
gave  a  very  full  account  of  the  defects  which,  right  from 
the  first  trial,  developed  in  the  gears  fitted  on  that  vessel 
and  of  the  subsequent  steps  which  were  taken  to  sur- 
mount the  trouble;  while  Dr.  J.  H.  Smith,  in  his  paper 
entitled  "  Xodal  Arrangements  of  Geared  Drives,"  gave 
a  complete  mathematical  investigation  of  the  periodic 
vibrations  of  the  various  parts  of  the  original  gearing, 
and  showed  how  by  certain  modifications  he  was  able  to 
eliminate  to  a  large  extent  the  vibration  and  the  exces- 
sive noise  and  wear  which  vibration  entailed.  The  sub- 
sequent discussion  of  these  papers,  however,  showed  that 
many  de:;igners  were  far  from  accepting  the  conclusions 
arrived  at  by  Dr.  Smith;  while  it  was  generally  ad- 
mitted that  the  accepted  theories  of  the  transmission  of 
power  by  means  of  helical  gearing  appeared  to  fail  when 
applied  to  double  gears,  it  was  felt  that  by  sturdier  con- 
struction and  the  use  of  materials  of  a  higher  quality, 
satisfactory  and  reliable  gearing  could  be  produced. 
But  so  long  as  the  causes  which  produce  failure  are  not 
removed,  complete  reliability  cannot  be  obtained,  and 
the  advantages  of  the  turbine  drive  due  to  the  reduction 
of  weight  and  space  are  to  a  large  extent  neutralised. 

The  failure  of  meclianical  gearing  undoubtedly  pre- 
sents a  most  favourable  opportunity  for  manufacturers 
of  electrical  machinerj-  to  demonstrate  that  the  electrical 
system  of  speed  reduction — or  electrical  propulsion,  to 
give  it  another  name — is  capable  of  proving  a  reliable 
and  efficient  method  of  operating  cargo  ships.  Broadly 
speaking,  what  is  required  is  an  alternating-current 
generator  driven  by  an  efficient  high-speed  turbine,  and 
a  low-speed  motor  direct  coupled  to  the  propeller  shaft 
and  driven  directly  by  the  current  produced  from  the 
turbo-generator.  The  machinery  must  be  simple  and 
fool-proof,  and  it  must  compare  favourably  as  regards 
initial  cost,  weight,  and  space  occupied  with  the  pre- 
sent arrangements  of  turbines  and  double-reduction 
gears.  If  this  machinery  is  forthcoming,  we  do  not 
doubt  but  that  the  other  advantages  which  would  follow 
the  adoption  of  electrical  propulsion,  which  were  re- 
cently set  forth  in  our  columns  by  Mr.  A.  Regnauld,* 
would  lead  shipowners  to  consider  favourably  the  elec- 
trical gear  as  an  alternative  to  the  unreliable 
mechanical  gear. 


THE     WELL-BEING    OF     EMPLOYES. 


The  third  annual  Industrial  Welfare  Conference  has 
just  been  held  at  Balliol  College,  Oxford.  It  was 
organised  by  the  Industrial  Welfare  Society,  and  ex- 
tended from  Saturday  last  until  Tuesday.  The  pro- 
ceedings are  of  considerable  interest  to  all  who 
believe  in  industry  being  made  as  humane  an 
affair  as  is  practicable.  It  is  generally  recog- 
nised to-day  that  there  are  obligations  resting 
upon  the  employer  <to  make  the  conditions  of  factory 
life  as  healthy  and  congenial  as  possible,  as  well 
as  obligations  resting  upon  the  employ^  to  co-operate 
with  the  employer  in  the  conduct  of  measures  designed 
to  that  end.  A  recognition  of  a  duty,  however,  is  not 
always  and  everywhere  followed  by  a" conscientious  ful- 
filment thereof,  but  it  is  satisfactory  to  note  that  the 
industrial  welfare  movement  has  made  great  progress 
during  the  past  few  years,  and  it  is  to  be  hoped  that 
further  headway  will  be  made  with  the  application  of 
various  methods  of  rendering  the  hours  of  toil  less 
monotonous,  nerve-wracking,  irksome,  and  dangerous, 
and  with  the  provision  of  reasonable  social  facilities  for 
brightening  the  after-work  hours.  The  use  of  the  word 
"  welfare  "  has  sometimes  been  objected  to  as  savouring 
of  coddling,  which  British  workers,  with  their  natural 
spirit  of  self-confidence,  riglitly  resent,  and  we  can 
imagine  that  the  promotion  of  efficiency  by  the  encour- 
agement   of  the  "Suggestion    Box"    system  would   be 
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regarded  as  hardly  a  matter  of  "welfare"  as  it  has 
come  to  be  understood.  One  of  the  Oxford  lecturers 
directed  attention  to  this  subject  which,  of  course,  has 
been  with  us  for  scores  of  years.  He  mentioned  that 
there  are  large  numbers  of  firms  who  offer  prizes  to  their 
employes  for  suggestions  conducing  to  the  efficiency  of 
the  business,  but  he  emphasised  the  need  for  doing 
everything  in  reason  to  encourage  larger  numbers  of 
employes  to  take  a  sustained  interest  in  such  schemes. 
He  advocated  the  widening  of  the  range  of  subjects  and 
the  ample  rewarding  of  those  who  advanced  even  what 
appeared  to  be  trifling  ideas  ;  also  prompt  considera- 
tion of  suggestions  and  full  publicity.  We  have  long 
favoured  such  schemes  in  the  Electrical  Review,  but 
we  are  not  prepared  to  say  whether  the  author  is  alto- 
gether correct  in  blaming  the  management  where  the 
box  intended  for  suggestions  contains  nothing  but 
cigarette  ends.  It  was  felt  that  more  satisfactory 
results  would  attend  such  efforts  if  an  outline  were 
circulated  of  subjects  suitable  for  suggestions — 
perhaps  for  the  manufacturing  class  or  alterna- 
tively for  the  general — as  well  as  a  list  of  the  minimum 
awards  paid  for  different  classes  of  improvements.  The 
question  or  suggestion  box  idea  should  be  welcomed 
by  managers  and  by  directors  as  a  means  of  stimulating 
the  interest  of  the  worker  in  the  success  of  the 
business  or  industry  of  which  he  forms  a  unit,  and  when 
.seriously  treated  by  all  parties  it  should  tend  to  the 
increased  efficiency  and  prosperity  of  that  business  and 
the  well-being  of  all.  The  Suggestion  Box  is  assuredly 
a  good  business  proposition. 

Another  of  the  Oxford  lecturers  added  one  more 
powerful  appeal  to  the  many  thousands  that  have  gone 
forth  in  recent  years  for  co-operation  and  goodwill  in 
industry.  Whitley  councils  and  works  committees ; 
the  need  for  statesmanship  amongst  those  concerned 
with  industrial  relationships  (both  in  their  wider 
national  aspects  and  in  individual  firms)  were  discussed, 
and  many  other  matters  were  reviewed  which  are  sup- 
posed to  be  aiding  the  spread  of  a  "new  spirit"  in 
industrj-. 

The  importance  of  keeping  records  and  statistics  was 
dealt  with  in  an  address  by  Dr.  H.  M.  Vernon,  of  the 
Industrial  l-'atigue  Research  Board.  He  stated  that  a 
s}-stem  of  efficient  records  and  statistics  is  an  integral 
part  of  the  new  ideas  of  industrial  management  which 
are  steadily  gaining  ground.  The  elimination  of  waste 
in  industrial  establishments  was  mentioned  as  a  means 
of  betterment  which  must  prove  eventually  of  benefit  to 
all  concerned,  and  it  is  only  possible  if  the  requisite 
records  are  kept.  Records  should  be  kept  of  lost  time 
due  to  ill-health  as  distinct  from  other  and  avoidable 
causes  ;  also  of  lost  time  due  to  accidents  and  injuries 
incurred,  and  of  the  type  of  machine  or  operation  on 
which  such  mishaps  occurred  :  the  effect  of  fatigue  due 
to  overtime;  the  loss  effect  where  new  workers  are  being 
trained,  and  "so  on.  The  need  for  accident  prevention 
campaigns  amongst  workers,  and  such  matters  as  tem- 
perature and  ventilation  of  workshops  also  came  within 
the  scope  of  Dr.  Vernon's  address.  Much  information  on 
these  and  allied  subjects  has  been  given  in  the  reports  of 
H.M.  Inspectors  of  Factories  and  Workshops.  There  are 
fairly  reasonable  standards  recognised  in  the  best  fac- 
tories and  works  in  regard  to  many  of  the  matters 
affecting  the  health  and  well-being  (or  welfare)  of  em- 
ployes, and  it  has  to  be  recognised,  too,  that  we  were 
all  so  over-done  with  forms  for  records  and  statistics 
during  the  weary  years  of  war  that  all  our  eagerness 
for  increasing  the  humane  element  in  factory  operation 
leaves  practically  untouched  the  prejudice  that  exists 
against  any  additional  record  and  statistical  burdens. 

We  have  great  respect  for  the  views  advanced  by  Mrs. 
Carney,  lecturer  on  Industrial  Welfare  at  the  Manches- 
ter College  of  Technology,  on  "  Health,  First  Aid,  and 
Safety."  and  we  agree  with  her  when  she  says  that 
employers  have  a  great  responsibility  with  regard  to  the 
health  of  their  workers,  but  anybody  who  has  studied 
the  reports  of  the  Government  Inspectors  of  Factories 
and   has  observed    in  practice  the  carelessness,   callous- 
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iR'ss,  luul  apathy  of  tioiiic  workers  iu  taking  uaiu  of  tlit-ir 
own  liealtli  and  guarding  themselvesj  against  accident 
and  disease  by  availing  themselves  of  the  means  placed 
at  tlieir  command,  will  know  that  resj'onsibilitj  is 
nut  limited  to  employers.  Mrs.  Carney  apparently 
i-ecognises  tliis  when  she  refers  to  the  educational  aim 
tliat  sliould  characterise  industrial  healtli  service. 

There  is  little  need  to  refer  here  to  the  value  of  the 
industrial  canteen  to  works  employes.  Hundreds  of 
electrical  and  engineering  works,  large  and  small,  have 
proved  it  in  recent  years.  There  are  now  over  2,000 
Hrms  having  organised  canteens,  and  we  gather  that  the 
canteen  is  now  included  as  a  matter  of  course  in  new- 
works'  schemes,  and  that  in  practicallj'  every  trade,  eni- 
jiloyers  are  carefully  considering  the  advisability  of  the 
introduction  of  such  acconunodati<Ml.  That  it  plays  an 
important  part  in  any  works  organisation  scheme  is  un- 
(|uestioual)le.  According  to  Mr.  A.  F.  Agar,  formerly 
chief  organising  inspector  of  munitions  canteens,,  these 
departments  result  in  better  time-keeping,  less  sickness, 
more  time  for  recreation,  and  have  an  influence  on  the 
workers'  homes.  One  speaker  at  Oxford  referretl  to  the 
canteen's  usefulness,  in  dissipating  grievances  ipiickly 
when  men  discussed  them  together  over  a  decent  meal. 
We  should  prefer  to  tread  cautiously  on  this  ground. 

One  otlier  matter  that  was  brought  forward  was  the 
superannuation  of  the  worker.  It  seems  from  the  in- 
(piiries  received  by  the  Industrial  Welfare  Society  from 
all  parts,  of  the  world  that  no  question  connected  witli 
industrial  welfare  is  receiving  greater  attention.  Tiie 
feeling  of  insecurity  with  regard  to  the  future  haunts 
large  numbers  of  workers  who  out  of  their  wages  can- 
not possibly  make  adequate  provision  for  old  age,  and 
to  find  means  for  relieving  that  anxiety  is  a  purpose 
worthy  of  the  efforts  of  all  legislators,  and  social  re- 
formers, associations  and  unions,  and  all  who  have  the 
welfare  of  our  industrial  race  .at  heart. 


Scientific  and 
Industrial 
Research. 


The  report  of  the  Research  Depart- 
ment for  the  past  year,  which  was  re- 
cently issued,  places  the  necessity  for 
economy  in  the  forefront  ;  pointing  out 
that  "  in  happier  circumstances,  the 
Department  would  by  now  have  been  able  to  take  full 
advantage  of  the  increasing  opportunities  for  useful 
research,"  it  declares  that  this  is  for  the  moment  impos- 
sible. Apart  from  grants  to  research  associations  from 
the  "  million  fund,"  the  expenditure  last  year  was 
,£33S,,').'J2.  The  policy  of  retrenchment  has  involved 
a  slowing-down  of  the  research  progranune,  but  has  not 
interrupted  good  work  already  in  hand,  and  while  we 
recognise — and  deplore — tlie  imperative  need  for 
economy,  we  are  glad  to  note  that  the  Comlnittee  on 
National  Expenditure  was  unable  to  find  anj-  evidence 
of  extravagance  or  waste  and  made  no  recommendation 
for  furtlier  reductions. 

The  balance  of  the  million  fund  on  March  31st, 
1922,  was  £816,850;  that  the  interest  (£65, .359)  on 
the  balance  was  greater  than  in  the  previous  year,  in 
spite  of  the  reduction  in  the  capital,  was  duo  to  the 
re-investment  of  the  fund  in  other  (iovernment  securi- 
ties, a  fact  which  does  credit  to  the  management  of 
the  fund.  The  total  ex)ienditure  for  the  year  was 
.£525, .^85,  of  which  £273,194  was  contributed  by  the 
Exche(|uer,  and  £100,678  was  derived  from  fees  for 
tests  and  s])eoial  investigations;  headquarters  adminis- 
tration cost  £-'!7,561,  or  7.15  per  cent,  of  the  expendi- 
ture. 

In  the  report  a  number  of  instances  are  quoted  in 
which  the  value  of  res.earclies  effected  with  the  aid  of 
the  department  has  been  demonstrated  on  a  commercial 
basis!  A  Portland  cement  mantifncturer,  whilst  ac- 
knowledging the  merits  of  the  meciianical  appliances 
designed  by  the  Researfli  Association,  remarks  tliat 
"compared  with  the  work  the  .\ssooiation  has  done  in 
fiirthering  what  may  be  termed  '  .cientific  manage- 
ment '  in  the  cement  trade,  they  are  a  sntall  matter. 
The  value  of  the  spirit  of  accuracy  and  the  spread  of 


the  knowledge  of  how  science  Can  be  applied  i.i  of  tre- 
mendous value  to  the  trade,  and  leads  hrms  to  further 
investigations  and  improvements.  We  are  now  saving 
fuel  to  the  value  of  over  £25,000  per  annum."  No 
better  testimony  to  the  fruitfulness  of  research  could 
be  desired;  it  is  as  though  the  works'  organism  had 
been  inoculated  with  a  serum  the  beneficial  effects  of 
wliich  spread  throughout  it,  infusing  health  and  vigour 
into  all  its  members.  Remarkable  results  have  been 
gained  by  the  British  Scientific  Instrument  Research 
Association  in  connection  with  improved  abrasives  and 
polishing  powders,  and  other  instances  of  successful 
investigations  are  recorded. 

Whether  scientific  research  is  receiving  a  fair  share 
of  the  department's  attention  seems  open  to  question. 
The  expenditure  on  grants  for  this  purpose  during  tiie 
academic  year  1921-22  was  estimated  at  £47,005.  or 
less  than  9  per  cent,  of  the  total  outlay.  The  great 
bulk  of  the  report — and  of  the  expenditure — is  de- 
voted to  industrial  research,  and  whilst  we  recognise 
the  importance  of  this  work,  we  regret  that  the  depart- 
ment shows  no  enthtisiasm  for  the  promotion  of  the 
more  fundamental  investigations  which  are  essential  to 
tlie  future  prosperity  of  our   industries. 


In     his    presidential     .iddress    before 
The  the    Municipal     Tramways    Association 

Tramway         last  week,  Alderman  .Mayne  ably  stated 
Problem.  the   case  for    the   tramways    in   the    in- 

creasingly strenuous  struggle  between 
them  and  other  modes  of  transit,  which  is  likely  to 
engage  the  attention  of  Parliament  in  the  near  future. 
The  inequity  of  the  burdens  which  are  laid  upon  electric 
tramway  undertakings,  in  (umtrast  with  the  demands 
upon  the  automobile  vehicles  which  compete  witli  them, 
has  long  cried  out  for  rectification.  As  the  president 
remarked,  '"  On  e(iual  terms  they  can  outstrip  with  ease 
all  their  rivals  and  competitors" — but  they  have  never 
enjoyed  equal  terms,  and  the  advocates  of  rival  systems, 
in  basing  their  comparisons  on  the  existing  conditions, 
close  their  eyes  to  the  handicap  which  the  tramways 
carry. 

Alderman  Mayne,  spurred  on  liy  the  proposal  of  the 
Underground  Railways  that  they  sliould  be  granted 
ten  years"  immunity  from  omnibus  competition,  did 
not  liesitate  to  claim  that  the  municipal  tramways  had 
a  still  better  right  to  a  monopoly.  We  would  not  go 
so  far  as  that;  equitable  conditions  would  sufiice  to 
enable  the  tramways  to  prove  that  they  could  give  an 
efficient  all-weather  and  all-day  service  at  the  lowest 
cost.  But  his  contention  that  the  proposal  of  the 
Underground  Railways  implii'itly  involved  subsidised 
omnibus  coiii|)etition  with  the  municipal  tramways  was 
well  founded,  for  the  London  omniliuses  are  almost 
wholly  controlled  by  the  Railway  group,  and  any  deficit 
on  the  former  is  made  good  by  the  latter. 

Mr.  Mattinson's  paper  on  the  same  subject  was  a 
moderate  summary  of  the  position;  he  recognised  that 
the  tramways  must  bear  their  due  share  of  the  cost 
of  road  construction  and  maintenance.  But  he  made 
it  clear  tliat  under  present  conditions  they  were  cliarged 
witli  heavy  liabilities  for  which  they  should  not  be  held 
resiioiisilile,  while  the  president  set  fortli  in  full  the 
otlier  statulcuv  liurdens  from  which  iMimjieting  systems 
■.\vr  wholly  flee,  and  there  is  mi  duiibt  tliat  the  tramway 
luidcrtakers  h:ive  a  very  strung  case  for  the  reform  of 
the   law    nil   this   subject. 


Ox  Friday.   September  loth,  we  for- 

The  (ienne=       warded  application   forms  and  full   de- 

villiers  Visit.      tails  as  to    routes    and   expenses  to   all 

who  have  indicated  to  us  tlieir  desire  to 

participate     in     the     visit     to     (u'lmevilliers     anil     the 

Northern  stations. 

No  time  should  be  lost  in  filling  up  and  returning  tlie 
forms.  |iaii  iiularly  in  those  cases  where  jiassports  for 
France  .nid   Belgium  are  required. 
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FRANCE    REVISITED.-II. 


Impressions  and  Comparisons. 


By    THEODORE     RICH. 


.Seasonal  Water  Power. 
France  is,  and  has  been,  mainly  an  agricultural  coun- 
try, although  during  the  war  it  very  distinctly  found  it- 
self as  a  manufacturing  nation.  The  Frenchman  is  very 
adaptable,  and  in  many  districts  the  water-power  supply 
tits  in  to  the  seasons  when  there  is  the  least  agricultural 
demand.  Many  men  who  work  in  electrochemical  works 
during  certain  months  of  the  year  can  be  found  in  the 
harvest  Held  at  other  times.  It  can  be  ([uite  well  under- 
stood that  the  more  adaptable  people  are,  the  less  dis- 
tress there  ic  in  hard  times ;  although  even  in  France 
the  trade  unions  are  trying  to  pea  tlie  workers  up  in 
watertigiit  compartments,  it  seems  that  workers  tiiere 
prefer  work  to  the  "  spongers'  dole."  There  is  one  diffi- 
culty— the  greater  the  "  demands  "  of  the  worker  the 
greater  the  demand  for  machinery,  and  therefore  the 
greater  the  capital  outlay  per  employe  :  this  tends  to 
make  .seasonal  water  supply  a  difficult  problem.  With 
interconnection  the  matter  becomes  easier,  the  very  high 
overload  capacity  of  modern  steam  plant  distinctly 
easing  the  situation. 

Electrical  Puweh  Line^;. 

As  previously  statetl,  a  large  number  of  power  lines 
have  been  erected  or  are  under  construction.  As  a  rule, 
especially  in  the  north,  the  new  main  trunk  lines,  45,000 
volts  and  upwards,  are  cross  country,  while  those  of 
lower  voltage  are  more  often  alongside  the  roads — by- 
roads, provided  they  are  reasonably  straight,  being 
prkiferred.  In  the  devastated  areas,  in  order  to  get 
over  wayleave  difficulties,  use  has  been  made  of  the 
special  facilities  and  regulations  made  by  the  Govern- 
ment. Although  there  has  been  a  large  increase  in  the 
use  of  reinforced  concrete  poles,  it  has  been  found  that, 
owing  to  transport  difficulties,  they  are  more  convenient 
lor  roadside  than  for  cross-country  lines.  The  fall  in 
thf-  cost  of  structural  steel  has  recently  rendered  rein- 
forced concrete  posts  less  attractive,  although  a  number 
of  attractive  bridges  were  seen  under  construction 
made  of  this  material. 

There  seems  to  be  a  tendency  to  increase  the  spans  : 
a  number  of  4.5,000-volt  lines  with  100-metre  spans  were 
seen,  some  of  the  newer  lines  being  6-conductor,  two- 
circuit.  As  in  America,  there  still  seems  to  be  a  con- 
troversy regarding  the  use  of  an  earth  wire  or  earthed 
insulator  stalks  with  wood  poles,  though,  of  course,  in 
the  United  Kingdom,  wliere  we  have  tiie  least  experience, 
the  matter  has  been  settled.  There  is  still  in  .some  parts, 
especially  in  the  north,  a  controversy  regarding  the 
merits  of  gla.ss  or  porcelain  insulators  for  high-pressure 
work. 

The  advocates  of  jton^lain  say  that  the  use  of  glass 
involves  a  continuous  loss,  v  liile  advocates  of  glass  say 
that  tiie  latter  stands  up  better  in  wet,  windy  areas  like 
those  of  Flanders  and  Picardy.  Up  to  4.5,000  volts 
there  seems  to  be  no  material  increase  in  the  use  of 
chain  insulators;  in  fact,  in  the  Bethune  area,  in  order 
to  be  in  a  position  to  utilise  an  existing  4."),0()0-volt  IIih' 
and  not  get  the  cond\ictors  too  close  to  the  ground. 
«.';i>eriinents  are  being  made  with  ii  view  to  using  stalk 
ir.-ulators.  made  of  glass,  at  100.000  volts.  The  use  of 
LI. 000  volts  for  general  distribution  is  distinctly 
spreading  in  the  north,  it  is  not  too  expensive  where 
cable  has  to  be  used,  and  in  areas  wiiere  the  climate  is 
similar  to  that  in  England  it  has  proved  in  every  way 
suitable  for  rural  and  outer-suburban  overhead  distri- 
bution to  outdoor  or  rn))in   transformer  stations. 

As,  according  to  law.  the  local  authorities  can  charge 
a  small  rent  per  square  metre  for  space  taken  up  on 
the  pathway  or  roadway,  trreat  ingenuity  is  sometimes 
shown  in  compreesing  the  apparatus  into  a  small  area, 


the  use  of  two  storeys  at  the  transformer  post  making 
the  connection  to  overhead  lines,  witliout  the  danger  and 
nuisance  of  a  short  length  of  calile,  a  matter  of  no 
difficulty. 

Rural  Lixes. 
Although  village  and  rural  distribution  has  not  per- 
haps reached  the  degree  found  in  some  parts  of  the 
United  States,  yet  light  and  power  are  to  be  found  in 
an  astonishing  number  of  small  places ;  such  distribu- 
tion is  usually  made  with  simple  apj)aratus  and  a  wooden 
pole  line  (fig.  1).  It  is  quite  \isual  when  going  along 
a  village  street  to  hear  tiie  hum  of  a  motor  and  the 
click  of  a  belt  joint.  In  an  area  lifetween  Bethune,  St. 
Omer.  and  Abbeville,  in  order  to  encourage  rural 
(leveloiiiiient.  some  single-phase  1.5,000-volt  branches  are 


Flfi.     J.— 11.1'.     I.I.NK     PASSl.Nli    (l\l:i!    lloolS     111       II'JISIS     l.N     A 

Small  Town  in  French  Savov.    The  l.f.  Uistuibution  IjIkr 
CAN  BR  Sken  Below  the  h.i'.  (on  the  Right),  with  Connec- 
tions TO  MorsKs  Aciioss  tmf  Sthkkt. 


lieing  tapped  on  lo  lliicc-iiiiMsc  mains  with  siiio;le-i)hasc, 
•j-wire,  120-volt  <listril)ution.  In  order  to  obviate  a 
(  hange  of  system,  in  cases  where  motive  power  is  wanted, 
a  three-phase  motor  with  slip  rings  is  used  across  the 
220-volt  outers;  the  third  phase  is  connected  on  starting 
to  a  point  with  a  resistance  on  one  side  and  a  reactance 
on  the  other.  Some  of  these  branches  are  made  with 
iron  wire.  Wiien  the  load  grows,  a  three-phase  copper 
line  will  be  run,  and  the  three-])hase  motors  already  in- 
stalled will  tlien  be  used  for  full  power  and  not  merely 
for  0.6  of  the  output  as  with  a  single-phase  connection. 
It  mi(rht  be  remembered  that  at  a  number  of  base 
camps  and  depots  at  Le  Havre  during  the  war,  single- 
phase  three-wire  outdoor  transformers  were  installed  by 
the  R.E..  and  a  start  was  also  made  in  the  Bethune  area 
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with  transformers  on  15,0U0  volts.  At  tho  present 
price  of  copper,  unless  the  voltage  is  about  15,(J00, 
there  seems  to  be  little  adv.antage  in  the  use  of  iron  wire, 
altiiough  galvanised  iron  wire  should  be  cheap  enough 
in  the  north  of  France.  In  many  of  the  lines  in  Franco 
local  timber  is  used,  and  in  Spain,  in  the  Pyrenees,  all 
sorts  of  crooked  poles  .seem  to  be  usable  to  enable  tho 
conductors  to  be  kept  ofi  the  ground.  It  is  amusing  to 
note  that  a  few  months  ago  an  English  raihvay  journal 
nuide  quite  a  "song  and  dance"  about  the  fact  that 
the  Great  Western  liailway,  with  a  technical  temerity 
almost  worthy  of  a  Stephenson  or  Brunei,  in  Cornwall, 
for  a  light  railway,  had  actually  used  some  local  timber 
to  s.ujjport  the  telegraph  lines  for  the  railway  working; 
it  is  to  be  hoped,  however,  that  the  railway  experts  at 
Wliitehall  will  not  get  the  wind  of  sucli  a  departure  from 
virtue. 

According  to  French  law,  a  power  company  can 
obtain  a  wayleave  along  a  road  either  for  cables  or  over- 
head lines  for  a  small  sum  per  post  or  per  kilometre, 
the  price  depending  on  the  density  of  tlie  population, 
so  that  where  there  is  an  alternative  route  it  is  naturally 
easier  to  treat  with  land  owners.  There  is.  aLso  the  point 
that  probably  CO  per  cent,  of  the  roads  in  France  are 
without  hedges;  this  makes  the  running  of  roadside 
lines  much  easier. 

Before  the  war,  as  in  England,  in  those  parts  where 
the   finance  of  power   companies   was  to  a  great   degree 


Before  the  war,  horn  arresters  with  water  resistances 
were  very  connnon,  glycerine  being  used  to  prevent 
freezing.  (Ilycerine  became  unoljtainable,  so  people 
began  to  empty  the  resistances  in  winter,  and  forgot  to 
fill  theni  or  left  them  disconnected  during  the  following 
summer  and,  strange  to  say,  little  harm  resulted. 
What  is  suitable  in  some  areas  is  of  little  use  in  others. 
In  some  parts  an  earth  wii-e  has  ))een  found  to  be  neces- 
sary; in  other  parts  it  has  been  said  that  the  earth  wire 
breaks  more  often  than  the  copijer  line  it  is  supposed 
to  protect. 

Centual-station  Plant. 

Before  the  war,  two  systems  were  somewhat  fashion- 
able with  regard  to  condensing,  the  Le  Blanc  rotary  air 
pump  and  the  German  system  witii  a  horizontal  low- 
speed  dry-air  pump;  nowadays  the  ejector  air  pump, 
especially  the  Breguet  system,  seems  to  be  extending. 
To  obviate  the  objection  of  putting  too  many  eggs  into 
one  basket,  .steam  turbine-driven  auxiliaries  seem  to  be 
more  popular  than  electrical  auxiliaries,  especially  for 
circulating  and  conden.ser  hot-well  pumi)s.  the  exhaust 
being  put  usually  into  a  low  stage  of  the  turbine.  In 
France,  as  on  the  Continent  generally,  engine-rooms  and 
boiler-houses  seem  to  be  nmre  spacious  than  in  England, 
and  perhaps,  if  anything,  tlie  pipe  systems  are  le.ss  com- 
plicated. 

French  Ijoiler  makers  appear  to  have  grasped,  what  it 
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Fiti.   2.— Houses  for  Opebatives  at  the  Soi'lom  Powku 
Station  op  the  Midi  Railway  in  the  Pykenees. 

in  the  hands,  of  cable-making  interests,  the  use  of  over- 
head lines  was  to  a  material  extent  restricted,  although 
in  Franco  financial  necessities,  especially  in  the  devas- 
tated areas,  have  made  even  cable  enthusiasts  pause. 

After  the  war  the  French  Government  put  up  a  number 
of  interconnecting  trunk  lines,  and  in  order  to  encourage 
hoTue  industry  and  minimise  exchange  difficulties 
stranded  conductors  of  aluminium  were  largely  used. 
Owing,  it  is  said,  to  impurities  in  the  composition,  and 
perhaps  also  to  lack  of  experience  in  its  use,  there  seems 
to  be  in  some  quarters  a  distinct  bias  against  its  use, 
especially  in  the  North.  In  France,  although  up-to-date 
methods  are  usual  with  regard  to  tl\o  design  of  overhea<l 
lines,  the  apparatus  and  methods  employed  for  erection 
.■lud  repair,  as,  for  instance,  the  repair  of  live  circuits, 
<lo  not  seem  to  be  as  up-to-date  as  in  the  United  States, 
although  tlierc  seems  to  be  an  absence  of  tho  "  bnllotin  " 
inspiration,  wliich  is  often  a  feature  across  the  .Vtlantic. 

Lightnino  Arresting  Apparatus. 

It  is  remarkable,  especially  in  the  north  of  France, 
how  much  of  the  lightning-protection  apparatus  is  out 
of  >iso.  Electrical  discharges,  are  perhaps  not  so  fre- 
quent in  rolling  country  as  in  mountainous  districts  like 
the  Pyrenees  or  the  Alps.  Choking  coils,  a  solidly- 
oonstructed  line,  and  as  far  as  possil)le  a  transformer 
between  the  overhead  line  and  tho  generators,  seem  to  be 
looked  tipon  as  good  safeguards. 


fill.    :!.— CVTHNARV    CoXSTHrCTIlIN 

ON  Railway. 

took  the  Anglo-American  boiler  combine  so  long  to 
learn,  that  for  efficient  combustion  one  must  leave  ample 
space  before  the  gases  are  cooled  by  contact  with  the 
water  tubes.  The  disposal  of  ash  and  clinker  seems  to 
be  still  a  matter  of  difficulty,  some  engineers  saying, 
after  somewhat  excessive  repairs  have  been  paid  for,  that 
a  tipping  truck  worked  by  hand  Hlled  from  a  shoot 
takes  a  lot  of  beating. 

-Ml  over  the  north  of  France  the  system  of  chimneys 
made  up  of  sectional  concrete  with  a  vertical  rib  and 
internal  reinforcement  seems  to  he  beating  tho  brick 
chimney,  one  reason,  perhaps,  being  its  reduced  weight 
on  the  foundations.  The  Gorman  system  of  building  an 
elevated  water  tank  round  the  chimney  in  industrial 
works  is  api)arently  going  out  of  use,  although  in  tho 
north  Humorous  elevated  ferro-concrete  tanks  are  to  be 
soon  witli  tho  bottom  an  inverted  cone  resting  on  a  pillar. 

Gne  advantage  of  tlie  fluted  oonoroto  chimney  over 
those  of  concrete  of  the  cyfimlrieal  shape  is  that  tlio 
optical  illusion  of  "  swelled  headedness  "  due  to  the 
deposit  of  black  at  the  top  end  in  contrast  with  tho 
yellowy-grey  of  the  concrete  is  avoided,  and  certainly 
few  chimneys  are  more  elegant  than  those  of  the  now 
shape. 

As  a  contrast  to  the  concrete  chimney,  a  cooling  tower 
with  briok  outer  walls  was  seen  at  Xoeux-les-Mines,  near 
BtHhuno:  it  looked  very  no.it.  .Model  houses  for  i)ower- 
station   operatives    are   a    ilistiuctivo  feature  at   several 
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inoderu  stations  iu  France  (see  lig.  2).  It  is  not  un- 
usual, even  iu  model  factories,  to  find  the  house  of  a 
partner  or  of  the  managing  director  alongside  the 
works;  tliis  system  has  the  advantage  that  the  worker 
feels  that  the  boss  is  more  approachable  than  when  he 
lives  perhaps  miles  away ;  and,  further,  the  system  must 
lead  to  more  care  being  taken  in  the  design  of  the  works. 
The  incidence  of  our  inhabited  house  duty  has  at  home 
done  much  to  separate  master  and  man. 

It  is  interesting  to  hear  of  the  way  in  which  6,000-kW 
sets  are  being  moved  about  like  pawns.  At  the 
Drocourt  power  station  the  turbine  makers  supplied  a 
G,000-kW  set  to  take  the  load  for  a  start,  agreeing 
to  take  it  back  and  replace  it  by  a  much  larger  set 
as  soon  as  a  material  part  of  the  station  plant  had  been 
installed. 

France  is  a  country  with  large  watersheds  and  there- 
fore big  rivers,  but  all  the  same  in  parts  the  problem 
of  condensing  water  is  a  matter  of  some  difficulty, 
especially  in  the  mining  districts.  One  of  the  largest 
power  stations  in  the  north  of  France  before  the  war 
was  at  Wasquehal,  between  Lille  and  Roubaix-Tour- 
coing,  which  supplied  power  to  many  textile  factories, 
and  owing  largely  to  condensing  difficulties  and  lack 
of  space,  a  new  power  station  is  now  being  erected  at 
Couiines  on  the  Belgian  border,  a  few  miles  away  to  the 
north.  This  station  is  being  put  up  somewhat  on  the 
lines  of  Gennevilliers,  but  with  25,000-kW  sets.  The 
power  station  at  Lomme,  on  the  River  Deule,  near  Lille, 
which  was  almost  completely  dismantled  and  .smashed  up 
by  the  Germans,  has  now  been  practically  rebuilt,  and 
a  fine  new  power  station  erected  in  a  remarkably  short 
space  of  time  on  the  '"  ashes  "  of  the  old  station  smashed 
ii]i  by  gun  fire  and  explosives,  has  now  arisen  on  the 
River  Oise  at  Beautor.  Some  of  the  French  machinery 
is  very  well  made,  and  some  of  the  structural  steelwork 
is  ingenious  and  pretty. 

Catenary  Coxstructiox. 

Owing  to  the  smooth  running,  which  facilitates  high 
speed  and  the  reduction  in  the  number  of  supports, 
catenary  construction  is  spreading  even  for  d.c.  normal 
pressure  traction  work.  The  illustration  (fig.  •'?)  sliows 
a  |)assing  station  on  the  Bayonne- Biarritz  electric  rail- 
way. This  is  run  on  a  private  right-of-way.  It  was 
oriu'lnallv   >.tnnii:ird  '_'au<_'f.    run  l>v  steam  :    it   has   now 


been  converted  to  metre  gauge,  so  that  eventually  it  can 
be  extended  along  the  coast  to  the  Spanish  border  at 
Hcndayc,  about  It^  miles  away.  The  voltage  is  U50  V, 
d.c,  po«er  being  supplied  from  the  Pyrenees  to  a  sub- 
station through  overhead  lines. 

Lessons  ok  the  War. 

The  Frenchman,  who  even  before  the  war  was  not 
nearly  so  anxious  to  turn  his  power  stations  and  sub- 
stations into  sliowrooms  for  instruments  and  gadgets,  as 
W'3  were  on  this  side  of  the  Channel,  has  to  a  material 
extent  learned  during  the  war  what  can  be  done  with- 
out. At  that  time,  wliile  the  Service  Electrique  was 
buying  simple  switches  and  other  gear  and  fixing  them 
on  quartering  or  anything  haudj',  with  us,  on  the  con- 
trary, marble  or  polished  slate  slabs  with  a  multiplicity 
of  instruments  and  circuit  breakers,  even  when  connected 
tj  petrol  sets  witli  no  overload  capacity,  were  hardly- 
good  enough  for  the  then  ignorant  taxpayer  to  pay  for. 
Of  course  the  weaker  a  man  is  technically  the  more 
anxious  he  is  to  protect  himself  with  gadgets. 

One  notes  almost  wherever  one  goes  in  France  that 
there  is  a  movement  towards  simplicity  :  people  have 
found,  for  instance,  that  a  liole  through  a  large  pane  of 
glass,  with  or  without  a  roof  projection,  is  quite  good 
enough  for  an  inlet  for  a  ■ir),000-volt  line,  although 
it  should  be  noted — thanks  i)erhaps  to  tlic  efforts  of  the 
democratic  sportsman  and  the  comparative  absence  of 
game  preservation — that  there  are  few-er  liirds  in  France 
than  in  England.  Difficulties  through  birds  are  not 
unknown  in  America. 

The  engineer  of  an  important  power  company  put  the 
situation  in  this  way  :  that  many  protective  gadgets  add 
more  points  of  weakness  than  the  extra  security  is  wortii. 
The  French  people  apparently  do  not  find  it  necessary 
to  use  highly  complicated  expensive  relay  schemes.  It 
can  be  quite  understood  that  the  more  unnecessary 
instruments  there  are  to  look  at,  the  larger  is  the 
operating  staff  necessary  to  run  the  station:  the  small- 
noss  of  the  operating  stafi'  and  labour  is  a  not  unusual 
feature  of  French  power-station  operation.  It  must 
not  be  forgotten,  however,  that  the  French  Electrical 
Trade  Union  agreed  some  time  ago  to  standards  of 
teiliiiical  knowledge  and  operative  skill  tliat  would  make 
many  of  our  wiremen  jump. 


THE    STATUS    OF     ELECTRICAL    CONTRACTORS. 


By     H.     R.    TAUNTON. 


The  title  rather  begs  the  question.  It  ass«imes  that  elec- 
trical contractors  have  a  status.  Individual  contractors, 
as  individuals,  may  have  one,  but  not  as  contractors. 
Their  designation,  with  its  variants,  "  electrician," 
"  electrical  engineer,"  conveys  to  the  layman  no  more  of 
rpialification  or  responsibility  than  that  of  a  jobbing 
jilumbcr  :  and,  to  the  initiated,  something  less  than  that. 

Electrical  Engineer !  Electrician!  Majestic  titles 
which — if  one  could  dis.sociate  them  from  tlieir  all-too- 
conmion  apiilication — should  conjure  up  a  mental  pic- 
ture of  combinations  of  Faraday  and  Watt,  with  a  dash 
of  Newton  ;  Jovian  beings,  with  subtle  hands  controlling 
the  lightning,  with  dome-like  brows  sine-waving  splen- 
flidly  through  a  tangle  of  differential  calcidus  and  vector 
di.igrams  to  the  domination  of  Nature  !  .\ll-enibracing 
titles:  shared  alike  by  Edison  and  the  purveyor  of  elec- 
tric torches,  by  Sir  Oliver  Lodge  and  the  youth  who 
do.ses  the  bell  battery  !  Empty  titles — meaningless  and 
worthless  ! 

.Anylmdy  can  go  round  to  a  cheap  printer  and  order 
a  few  billheads,  blazoning  to  tlie  world  the  advent  of  yet 
another  electrical  contractor,  electrical  engineer,  or  elec- 
trician.    The  three  designations  are  used   impartially. 


There  is  no  reason  why  tlicy  should  not  l)e,  for  they  are 
certainly  all  of  equal  value — zero. 

A  wireman  gets  tlie  sack  for  inefficiency.  He  sells  his 
old  motor-bike  or  his  wife's  sew'ing  machine  for  working 
capital,  and  becomes  an  electrical  contractor.  A  shift 
engineer  who  wants  a  change  does  the  same.  So  docs  tlie 
eiiterjirising  cycle  mechanic,  the  liright  sclioolhoy  with 
a  taste  for  .Meccano,  llie  hanily-man  wlio  ha-s  learnt  to 
wire  a  bell  push.     They  all  become  electrical  contractors. 

They  stock  some  dark  little  shop  in  a  by-street  with 
goods  "on  appro."  or  "sale  or  return";  put  a  few 
cheap  electrical  "  novelties  "  in  the  window,  leavened 
with  an  odd  Leclanche  jar  or  spider  fitting;  wafer  up 
a  gaudy  poster  or  two;  and  behold,  they  are  "  Ligh.ting 
and  Power  Engineers — Complete  Installations  in  Town 
or  Country — Electric  Bells  a  Speciality — Estimates 
Free."  A  wonderful  fabric  to  be  built  up  on  the  founda- 
tion of  a  pair  of  pliers  and  a  yard  of  black  tape  ! 

Presently  some  misguided  ]ierson  gives  them  an  order. 
They  Honrisli.  They  buy  the  cheai)est  Continental  wire 
and  accessrjries  and  rubbish  ;  or,  if  they  ;ire  lucky,  some- 
body's surjdus  stock.  They  pay  tlieir  men  — if  the  job  is 
one  thev  canimt  tackle   single-handed — with    a   share  of 
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the  ■'  business,"  certainly  not  at  T.U.  rates.  They  keep 
their  accounts  in  their  head,  and  tlieir  correspondence 
in  a  manifold  book. 

Reckless,  ignorant,  and  greedy,  tliey  undercut  respon- 
sible firms,  who  are  handicapped  by  conscience  and  a 
costs  system,  taking  good  work  from  them  to  spoil  it. 
They  flit  from  job  to  job,  blazing  a  trail  of  liabilities  for 
the  lire  insurance  companies,  till  presently  they  vanish 
obscurely,  until  such  time  as  the}'  can  get  credit^  from 
another  printer  for  new  bill-heads  in  a  fresh  district; 
or  tlieir  sister-in-law  starts  them  iu  that  last  resource 
of  the  incompetent,  the  "  fancy  stationery,"  or  a  sweet 
shop. 

But  the  membi-y  of  their  misdeeds  survives  them.  In 
black  and  white  in  the  ledgers  of  too-conliding  wholesale 
houses ;  in  the  thoughts  and  speech  of  the  victims  of  their 
''  jobs,"  and  of  all  their  friends  and  relations.  "  Elec- 
tricity "  gets  a  bad  name.  The  supi)ly  company's  load- 
factor  suffers ;  so  does  the  credit  and  turnover  of  the 
legitimate  contractor ;  so,  indirectly,  does  the  electrical 
industry  as  a  whole.  The  effect  in  one  particular  in- 
stance is  small,  perhaps;  multiplied  by  the  thousands  of 
similar  cases  it  is  as  large  as  it  is  deplorable. 

But  the  will-o'-the-wisp  jerry  wireman  is  not  the  only 
offender  against  the  good  name  of  electrical  contracting 
— nor  indeed  is  he  the  worst.  He  has  at  least  the  merit 
of  being  evanescent.  There  are  others  whose  offence  is 
permanent — the  thousand  and  one  firms,  big  and  little, 
t  J  whom  electrical  contracting  is  a  subsidiary  issue. 

Every  plumber  nowadays  is  also  an  electrical  engi- 
neer; every  ironmonger  and  toy-dealer  gets  trade  terms 
as  an  electrician;  every  builder,  decorator,  furnisher, 
draper,  and  candlestick-maker  has  an  electrical  contract- 
ing department.  In  some  obscure  corner  of  a  back  shop 
lurks  a  dusty  wholesale  catalogue,  and  a  wiring  table  as 
tei'hnical  equipment;  and  there  are  repeated  all, the  sins 
o;  the  jerry  wireman :  shodd}'  work  with  unskilled 
labour  and  cheap  material,  bad  costing,  and  reckless 
undercutting ;  with  the  same  results  to  the  detriment  of 
legitimate  contractors,  supply  companies,  and  the  trade 
ai  large.  Not  also,  unfortunately,  in  this  case,  to  the 
detriment  of  the  offenders.  The  electrical  department, 
negligible  in  it§  tyrnover,  can  have  little  effect  on  the 
financial  results  .  pf  the  main  business ;  and  so  its 
iniquity  continues,  year  after  year,  encouraged  by  the 
ignorance  of  the  public,  the  trade  terms  of  the  whole- 
sale houses,  and  the  supineness  of  the  real  electrical  pon- 
tr;).cting  industry. 

(We  have  to  thank  such  fi^ms,  however,  for  the  interest- 
ing estimate  of  the  status  of  electrical  contracting  with 
which  they  present  us;  a  contemptible  "side-line,"  to 
be  handed  over  to  a  junior  assistant,  or  a  foreman,  "  to 
see  what  he  can  make  of  it  "  ;  a  rule-of-thumb  affair, 
needing  neither  training  nor  experience.) 

The  genuine  electrical  contractor — and  the  others  are 
not  likely  to  be  reading  this  article — will  agree  tliat  this 
is  no  exaggerated  picture  of  his  local  competitors.  He 
will  agree,  too,  that,  as  a  general  nuisance,  they  ought 
to  l)e  suppressed,  for  the  good  of  the  industry.  Tlie 
oidy  difficulty  is,  how? 

The  answer  to  that  question  is  the  solution  of  the  press- 
ing problem  of  how  to  raise  the  whole  tone  of  the  elec- 
trical contracting  industry,  by  standardising  the 
quality  of  installation  work,  and  regulating  prices. 

The  obvious  body  to  deal  with  the  problem  is  the 
E.G. A.  Probably  tlie  majority  of  the  genuine  contrac- 
tors are  members,  certainly  the  majority  of  the  others 
are  not.  Unfortunately  there  are  a  number  of  firms  of 
standing  who  have  hitherto  not  considered  it  worth  while 
joining  the  Association.  More  unfortunately  still,  there 
are  a  number  of  members  of  the  Association  who  are  not 
firms  of  good  standing  (at  least,  as  electrical  contractors), 
whose  only  cpirtlification  is  the  ability  to  pay  tlieir  suli- 
scriptions — mostly  firms  of  the  "  side-line  ".class. 

If  the  industry  were  properly  organised  all  the  reput- 
able firms  would  be  members,  and  nunc  of  the  otliers 
would  be.  If  th,T,t:  were  the  ease  memborsliip  of  the 
A.s.soeiation  would  be  equivalent  to  a  guarantee  of  a 
definite  standard  of  workmanship,  on  which  the  imblic 


would  learn  to  rely.  .Just  as  at  present  nobody  would 
dream  of  employing  a  solicitor  not  on  the  rolls,  or  an 
unqualified  doctor,  or  even  an  unregistered  plumber,  so 
in  time,  by  an  intensive  advertising  campaign,  people 
Loulfl  lie  taught  to  employ  only  a  contractor  who  was  a 
member  of  the  Association. 

In  other  words,  the  solution  of  the  problem  is  regis- 
tration. Not  the  "  voluntary  "  registration  with  whicli 
tlie  E.G. A.  is  now  amusing  itself  ajid  the  trade.  That 
means  nothing,  and  will  effect  nothing.  Some  700 
members  of  the  Association  will  receive  in  due  cour.se  a 
circular  letter  and  a  form  which  they  will  sign  as  a 
matter  of  routine.  Several  thousand  other  contractors 
will  not  receive  it,  and  will  therefore  not  be  registered. 
The  general  public  will  be  no  whit  the  wiser,  and  we 
sliall  all  be  exactly  as  we  were. 

Registration,  to  be  effective,  must  be  compulsory.  That 
does  not  necessarily  mean  by  Act  of  Parliament.  The 
E.G. A.,  if  it  be  strong  enough,  can  make  it  compul- 
sory by  the  force  of  public  opinion,  educated  by 
organised  advertising.  But  to  compel  it  must  be 
strong. 

There  are  many  firms  of  repute  who,  at  present,  refuse 
til  become  members.  They  make  out  a  case  for  their 
refusal.  They  say  that  the  activities  of  the  Association 
are  neither  very  marked  nor  very  helpful.  But  if  every 
contractor  of  repute  raised  the  same  objection  there 
would  be  no  Association  at  all.  Only  by  joining  can  the 
objectors  point  their  objection  to  its  present  policy,  or 
lack  of  policy,  and  assist  in  shaping  a  stronger  and  a 
better,  one.  If  the  recalcitrants  would  but  join  there 
would  be  some  hope  of  inducing  the  committee,  with  new- 
blood  in  it,  to  get  down  seriously  to  the  one  thing  that 
really  matters:  the  strengthening  of  its  organisation, 
and  the  elimination  of  the  shoddy  firms  who  hamper 
its  efforts  and  discredit  its  very  name. 

The  converse  is  equally  true,  and  easier  of  realisation. 
If  the  E.C.A.  would  but  eliminate  these  shoddy  firms, 
membership  of  the  Association  would  have  a  higher 
value,  and  the  reputable  firms  who  now  object  to  asso- 
ciating with  their  jerry  competitors  would  more  readily 
lie  persuaded  that  their  interests  lay  in  adding  theirs  to 
the  good  names  that  would  be  left.      .   ■  •    , 

Elimination  would  be  a  comparatively  simple  matter, 
and  one  that,  in  itself,  if  judiciously  advertised,  would 
go  a  long  way  towards  educating  the  public.  It  would 
only  be  a  question  of  raising  the  standard  of  qualifica- 
tion for  membership  of  the  E.C.A. 

In  the  first  place,  eliminate  ■  all  those  firms  whose 
original,  or  chief  business  is  not  electrical  contracting; 
all  the  plumbers,  ironmongers,  decorators,  and  jacks- 
of-all-trades.  Cut  them  out  entirely.  Their  activities 
are  unfair  and  noxious  to  the  genuine  contractor.  Apart 
from  th.ab.  theirinterest  in  their  electrical  departments 
miist  always  be  stobsidiary  to  their  interest  in  their  main 
businesses",  and  for  that  "reason  they  cannot  be  expected 
to  have  at  heart  the  interests  of  the  electrical  contracting 
industry.  For  the  same  reason  they  cannot  be  effec- 
tively controlled  by  an  electrical  organisation.  From 
both  aspects  they  are  an  obvious  source  of  weakness. 

All  other  candidates  for  membership  would  have  to 
coniply  with  certain  conditions.  The  framing  of  these 
conditions  would,  of  course,  be  the  crux  of  the  problem. 
It  may  not,  perhaps,  be  easy,  but  there  is  no  reason  why 
it  should  prove  impossible  so  to  frame  them  that  they 
would  not  unduly  restrict  the  individual,  or  discourage 
tlio  legitimate  contractor  iu  a  small  way  of  business. 

Every  wirem;in  who.  with  little  capital,  starts  in 
business  as  an  electrical  c/>ntractor,  is  not  necessarily 
incompetent  or  a  rogue.  Many  a  big  contracting  busi- 
ness has  been  built  n]i  from  the  smallest  foiindations. 
■.u\<\  it  would  be  manifestly  unjust  and  impolitic  to 
handica])  bv  impossible  conditions  men  ambitious  and 
alile  to  do  the  same.  Whatever  the  conditions  of  mem 
bership  they  must  be  such  as  "will  allow  fair  scope  to 
legitimate  enterprise,  hrtwever  humble.  .\t  the  same 
time,  they  must  make  iinpossilile  the  unfair  competition 
of  the  jerrv  wireman,  while  guaranteeing  to  the  public, 
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employing  meiubfi:-  of  the  Association,  work  not  below  ;i 
•letinite  standard. 

The  simplest  and  most  obvious  condition  would  be  that 
all  members  sliould  employ  labour  on  the  terms  agreed 
with  the  E.T.U.  This,  notfrom  any  love  for  the  E.T.U.. 
but  because  the  accepted  scale  of  wages  and  conditions 
forms  a  basis  for  fair  labour  pricing. 

The  fair  pricing  of  material  is  more  difficult  to  regu- 
late. Even  if  it  were  i^ossible,  it  would  not  be  in  the 
interests  of  either  contractors  or  manufacturers  to  insist 
that  members  should  buy  only  from  those  groups  with 
whom  the  X.E.C.T.A.  has  made  agreements;  nor  indeed 
from  any  list  of  selected  firms,  however  comprehensive. 
Any  conditions  regulating  the  prices  paid  for  materials 
employed  by  contractors  would  have  to  be  negative 
rather  tlian  positive.  For  instance,  members  might  be 
barred  from  buying  certain  items  of  Continental  acces- 
soi  ies,  not  because  they  are  Continental,  or  because  they 
are  cheap,  but  because  they  fall  below  the  desirable 
standard  of  quality. 

Alternatively,  it  would  Ijc  quite  practicable,  without 
playing  into  the  hands  of  nuinufacturers'  rings,  for  the 
E.C.A.  to  draw  up  a  complete  .series  of  specifications  for 
all  the  materials  commonly  used  by  contractors,  regu- 
lating broadly  the  minimum  quality  and  the  essentials  of 
efficient  design.  Members  would  then  have  to  agree  to 
purchase  only  such  goods  as  complied  with  "  E.C.A. 
Specification."  This  would  neither  stifle  competition 
among  manufacturers,  nor  prevent  judicious  buying  on 
the  part  of  contractors.  The  Association  woidd  soon  be 
strong  enough  to  enforce  its  specifications  on  -manu- 
facturers, who  would  come,  in  time,  to  deposit  samples 
with  it,  and  then  stamp  their  wares  as  approved  by 
the  E.C.A. 

Another  simple  condition  would  be  that  all  installa- 
tions carried  out  by  members  .should  conform  to  a  definite 
minimum  standard,  e.g..  the  proposed  modification  of 
the  I.E.E.  rules.  It  would  not  be  difficult  to  enforce 
such  a  standard,  assuming  the  E.C.A.  becomes  a  recog- 
nised power,  which  could  count  upon  the  co-operation  of 
supjtly  authorities  and  insurance  companies,  to  report 
infractions. 

Another  condition  might  be  that  a  certain  proportion 
of  the  principals  and  managers  of  contracting  firms 
should  have  certain  defined  qualifications,  such  as  mem- 
bership of  the  I.E.E. ,  or  apprenticeship  with  an 
a^iproved  firm,  or  so  many  years'  experience  in  a  posi- 
tion of  responsibility. 

A  financial  qualification  wouhl  be  undesirable,  in  the 


interests  of  the  struggling  beginner;  but  it  would,  per- 
iiajis.  not  be  unreasonable  to  stipulate  that  he  should 
have  a  registered  office  of  a  minimum  rental.  This 
would  clieck  the  irresponsible  individual  who  keeps  his 
"  store  "'  in  his  bedroom,  and  conducts  his  business  cor- 
res})ondcnce  in  the  bar  parlour,  competing  unfairly 
witli  tinns  who  have  to  add  standing  charges  to  tlicir 
labour  and  material  costs. 

All  these  conditions  are  calculated  to  check  unfaii' 
comi)etition,  and,  at  the  same  time,  they  safeguard  thi 
interest*  of  the  public,  guaranteeing  them  a  certain 
standard  of  material  and  labour,  combined  in  a  work- 
manlike job  by  contractors  of  experience  and  responsi- 
bility. It  would  be  the  business  of  the  E.C.A.  to  im- 
press upon  the  public  the  advantages  of  such  a  guaran- 
tee; and  it  would  not  be  long  before  they  were  realised. 
The  time  would  surely  come  when  no  sane  man  would 
employ  a  contractor  who  was  not  a  member  of  the  xVsso- 
ciatiou  ;  in  other  words,  who  was  not  registered  as  a 
qualified  man  whose  work  could  be  relied  upon  to  pass  a 
certain  definite  standard.  / 

No  contractor  could  then  afford  not  to  be  a  memlier 
of  the  E.C.A.  ;  and  with  the  power  that  would  then  lie 
gained  it  would  soon  be  in  a  position  to  secure  the  co- 
operation of  tlie  supply  companies  in  the  direction  of 
refusing  to  connect  up  an  installation  carried  out  by  an 
unregistered  firm,  so  adding  the  final  weapon  of  coercion 
to  its  armoury.  Registration  would  have  become  in 
effect  compulsory,  to  the  benefit  of  the  contractors,  the 
electrical  industry,  and  the  public  at  large. 

The  present  suggestion  of  voluntary  registration  is 
hut  marking  time;  a  feeble  shuffle  wliich  cannot  possiltly 
effect  any  improvement  in  the  status  of  contractors.  The 
alternative  of  preparing  the  ground  for  "  compulsory  " 
registration  Ijy  first  weeding  out  undesirable  firms,  and 
so  enticing,  and  finally  compelling,  the  others  to  join,  is, 
to  be  sure,  at  first  sight,  a  drastic  policy.  The  first  ami 
obvious  result  would  be  a  certain  reduction  of  the  volume 
of  siil)scriptions,  due  to  a  temporarily  lessened  menilier- 
ship.  But  for  every  "  dud  "  firm  struck  off  the  list, 
three  or  four  firms  of  repute  would  hasten  to  join. 
Nobody  values  membership  of  an  organisation  which 
admits  any  Tom,  Dick,  or  Harry  who  will  pay  his  fee. 
Make  membership  of  the  E.C.A.  a  privilege;  give  it  the 
cachet  of  exclusiveness ;  and  every  contractor  with  .v 
reputation  to  keep,  or  to  make,  will  clamoi'.r  for  admis- 
sion. 

In  short,  the  first  step  in  )'nising  the  status  of  the 
electrical  contractor  is  to  raise  tlie  status  of  the  Electrical 
Contractors'  Association. 


FUEL     ECONOMY     PROBLEMS. 


The  Small  Generating  Station's  Aspect. 


By  CHAS.  P.  WADE,  A.M.I. E.E. 


A  STUiiY  of  the  fuel  costs  of  the  smaller  steam-driven 
generating  stations,  of  from  500  kW  capacity  down- 
wards, discloses  an  astonishing  variation  in  the  figures 
obtained  from  sets  of  plant  approximating  closely  in 
general  character.  There  appears  to  be  no  relation  be- 
tween load  factor  and  the  fuel  cost  to  account  for  the 
v.ariations,  neither  do  local  peculiarities,  such  as 
proximity  or  otherwise  to  coal  fields,  seem  to  have  any 
definite  influence  upon  the  cost  of  coal  per  kWh  sold. 
The  chief  engineers  of  the  smaller  stations  must  feel 
very  envious  of  their  larger  brethren  whose  under- 
takings are  of  such  a  size  as  to  permit  of  the  sulv 
division  of  the  work  among  specialists  in  each  jjarticular 
branch  of  work  included  in  the  business  of  electricity 
sn])]ily.  After  all  is  said  anil  done,  the  problems  in- 
volved in  the  direction,  management,  operation,  and 
■oaintenance     of     an    electricity    supply     undertaking 


require  as   much  versatility   of   knijwledgc   for   a   small 
concern  as  in  the  case  of  a  large  one. 

Bearing  the  above  facts  in  mind,  it  is  quite  jirobable 
that  it  is  the  all-important  human  factor  which  is  the 
])rincipal  cause  of  the  otherwise  inexplicable  variations 
in  costs  already  referred  to.  The  chief  engineer  of  a 
small  undertaking  is  expected  to  have  a  full  and  com- 
plete knowledge  of  everything  connected  with  the  con- 
cern for  wliich  he  is  responsible,  from  the  initial 
selection  and  purchase  of  the  fuel  right  through  to  tho 
legal  |M)inls  involved  in'  enforcing  payment  of  the 
aciouiils  of  defaulting  consumers.  The  scope  of  the 
knowledge  required  for  the  successful  carrying  out  of 
each  individual  department  of  any  undertaking  calls 
for  almost  undivided  study  to  make  a  real  success  of 
the  business,  and  it  is  not  reasonable  to  expect  the  chief 
engineer   of  a  small  station   to  be   a  "superman"   in 
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resi>tTt  of  all-round  knowledge  of  sovltjiI  distinct 
briiiifht's  of  business  any  more  than  the  niuniiger  of 
a  150,000-kW  undertaking  is  expected  to  be. 

The  engineer,  like  everyone  else,  has  a  particular 
aptitude  for  one  or  another  branch  of  the  work  in  which 
he  is  engaged,  and  consequently  tends  to  specialise  in 
that  particular  section  which  appeals  to  him  most. 
Thus,  we  find  chiefs  who  are  predominantly  electrical 
men,  others  who  are  good  business  managers,  some  who 
are  good  mechanics,  and  so  on.  The  same  applies  to 
the  boiler  house,  where  an  engineer  with  a  fairly  good 
knowledge  of  chemistry  and  physics  will  secure  the 
minimum  possible  con.sumiation  of  fuel.  Unfortu- 
nately, however,  the  layman,  as  represented  by  electri- 
city committees,  knowing  little  or  nothing  about  the 
business  for  which  he  is  supposed  to  be  responsible  to  the 
ratepayers,  is  unable  to  realise  the  importance  of  these 
subdivisions  of  engineering  work,  and  therefore  expects 
the  engineer  to  have  abilities  beyond  the  scope  of  any 
one  man,  though  this  expectation  is  not  usually  reflected 
in  the  salary  paid. 

Dealing  more  particularly  with  the  fuel  eronomy  ques- 
tion, it  is  now  admitted  that  to  obtain  uniformly  good 
results  witli  any  boiler  plant,  it  is  essential  tliat  con- 
tinuous attention  be  given  to  the  working  of  the  plant, 
intermittent  visits  being  quite  unsatisfactory;  also  the 
firemen  must  be  properly  qualified  men  with  some  sort 
of  elementary  knowledge,  at  least,  of  tlie  principles  of 
their  work.  These  two  essentials  are  unfortunately  the 
most  difficult  to  attain  in  the  small  station,  where  the 
duties  of  the  chief  and  his  small  staff  are  spread  over 
a  large  variety  of  work,  and  the  local  labour  market 
affords  but  a  poor  selection  of  men  for  the  important 
position  of  boiler  fireman.  The  all-important  matter  of 
low  fuel  consumption  is,  therefore,  largely  left  in  the 
hands  of  firemen  witli  but  little  experience  of  economical 
steam  raising,  asi  the  little  stations  are  mostly  situated 
in  non-industrial  residential  neighbourhoods. 

Nevertheless,  the  difficulties  are  not  insurmountable, 
even  in  those  small  stations  whose  margin  for  economv 
in  coal  consumption  is  insufficient  to  make  the  appoint- 
ment of  a  full-time  specialist  in  the  boiler  house  a 
paying  proposition.  An  examination  of  the  returns  of 
a  large  number  of  small  undertakings  gives  the  follow- 
ing results : — 

Canacilv,     I.oail    (actor.         Ann.    ..ulnut,        Coal    t.ist 
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It  does  not  seem  unreasonable  to  assume  that  the  coal 
cost  should  not  exceed  l.G2d.  per  kWh,  or  |d.  per  kWh 
below  the  average.  On  an  output  of  270,000  kWh  per 
annum  this  would  represent  a  saving  of  £o6i  on  the 
coal  bill,  a  very  important  economy  in  a  station  of  the 
size  under  consideration. 

The  writer  has  given  a  very  great  deal  of  thought  to 
the  problem  of  the  small  plant  for  some  years,  and  from 
personal  experience  of  both  small  and  large  under- 
takings is  convinced  that  the  question  of  fuel  cost  is 
mainly  one  of  how  much  scientific  knowledge  of  steam 
raising  is  brought  to  bear  upon  the  work  of  the  boiler 
house.  Most  of  the  little  stations  are  equijiped  with 
plant  of  0  type  that  should  give  a  continuous  efficiency 
ot  over  70  per  cent.,  whereas  the  actual  results,  where 
definitely  ascertained,  are  much  below  this  figure. 

The  solution  of  the  problem  seems  to  lie  in  the  pro- 
vision of  continuous  recording  instruments  for  CO3,  gas, 
and  water  tenqieratures,  draught,  steam  pressure,  and 
temperature,  &c.,  with  a  water  meter,  the  readings  of 
which  are  tabulated  hourly  on  a  properly  drawn-out 
log  sheet.  The  records  thus  obtained,  together  with 
samples  of  the  coal  used  and  from  the  ash  heap,  would 
furnish  any  qualified  expert  with  all  the  necessary 
information  to  enable  him  to  submit  a  reasoned  report 
oil  the  working  of  the  plant  for  the  period  covered  and 
any  particular  part  thereof.  That  it  is  woi-th  while 
adopting  this  scheme  will  be  evident  from  the  following, 
the  figures  beinii;  based  on  the  average  station  mentioned 


above,  together  with  the  results  actually  being  obtained 
in  a  plant  working  to-day  where  the  scheme  is  in 
operation. 

The  initial  cost  would  be  somewhere  in  the  neighbour- 
hood of  £200  for  the  purchase  and  installation  of  tiie 
instruments,  and  the  annual  cost  would  approximate  as 
follows :  — 

Maiut«nance   ami    depreciation    of   instruments, 

at  15  per  cent i-iO 

Charts,  pens,  ink«,  posting,  &c I'i 

Services    of    sijecialist    in     analysing     records. 

periodical  visits,  reports  and  advice 80 


Total 


i;i-22 


Setting  the  above  figure  against  the  estimated  fuel 
saving  of  £564,  there  remains  a  balance  of  £442  to  the 
good,  the  satisfactory  nature  of  which  needs  no  com- 
ment, which  allows  a  very  large  margin  for  variation 
without  risk. 

Many  chief  engineers,  no  doubt,  have  a  sort  of  feeling 
that  to  appeal  to  outside  help  in  connection  with  the 
operation  of  tlieir  plant  is  to  admit  incompetence,  but  a 
little  reflection  will  show  that  the  adoption  of  some  sort 
of  system  of  expert  supervision  such  as  that  outlined 
above,  is  only  reproducing  on  a  small  scale  what  is 
done  in  the  larger  undertakings,  where  the  plant  is  of 
sufficient  size  to  justify  the  appointment  of  a  full-time 
specialist  for  steam  raising  alone.  Nevertheless,  the 
small  steam-driven  station  will  never  have  a  s(iuare  deal, 
or  show  what  it  is  capable  of  in  the  way  of  low  fuel 
costs,  until  it  has  the  same  trained  attention  as  the 
large  plant. 

In  the  plant  referred  to  above  as  having  adopted 
a  similar  scheme  as  that  suggested,  a  saving  of  25  per 
cent,  on  the  fuel  consumption  has  been  effected,  which 
should  be  a  convincing  argument  in  favour  of  the  pro- 
[losals. 

The  writer  has  mentioned  the  ideas  outlined  above  to 
various  well-known  experts,  who  are  unanimous  that 
thr  solution  of  the  small  plant's  fuel  problem  lies  entirely 
on  the  lines  indicated. 


A  Wire=Annealing  Electric  Furnace. — .\n  interestinj* 
example  of  an  electrically  heated  regenerative  car-typt.'  fur- 
nace tor  annealing  wire  was  recently  put  in  operation  at  the 
works  of  the  Fowler  &  Union  Horse  Nail  Co..  Buffalo.  Tlie 
plant  consists  essentially  of  three  furnace  chambers,  each 
12  ft.  long,  7  ft.  wide,  and  4  ft.  high.  One  chamber  is  em- 
ployed for  heating,  one  for  cooling,  and  one  for  pre-heating. 
The  first  two  are  ari'anged  in  tandem  with  a  common  door 
hotwccn  them,  while  the  pre-heating  chamber  !.•<  placed 
alongside  the  cooling  chamber  with  a  full  side  opening 
between  them  to  allow  free  int*>rchange  of  heat  from  the  hot 
to  the  cold  charge.  The  total  heating  capacity  is  180  k\V, 
the  windings  being  designed  for  direct  connection  to  the 
lH)-volt  three-phase  mains  of  the  plant.  Automatic  tcni- 
pcraturo  control  is  effected  by  means  of  a  standard  (ieneral 
Elei  trie  heater  panel,  actuated  by  a  Leeds?  and  Northrup  two- 
point  control  instrument.  The  furnace  cars.  12  ft.  long,  G  ft. 
wide,  and  :)0  in.  deep,  are  heavily  insulated,  and  have  sand- 
seal  troughs  on  all  four  sides,  so "  that  the  furnace  can  be 
scaled  when  in  service.  The  conveyor  inechani,sm  for  moving 
the  inrs  into  and  out  of  the  furnace  consists  of  two  endless 
chains,  parallel  to  each  other,  one  being  placed  below  the 
floor  level  in  the  centre  of  each  car  track.  The  material  to 
be  annealed  is  ^in.  wire,  from  which  horseshoe  nails  are 
made.  The  wire  is  delivered  to  the  furnace  in  coils  weighing 
approximately  2.50  lb.  each,  the  charge  iter  car  being  alunit 
7..5(XI  lb.  The  cold  charge  is  first  placed  in  the  pre-h«ating 
chauiber,  whcro  it  ab.sorbs  heat  from  the  cooling  charge  for 
-.1  period  of  three  hours.  It  is  then  transferred  to  the  heating 
chamber,  where  it  remains  for  another  three-hour  period  in 
a  teniper«ture  of  l.;M)  deg.  F..  and  fipally  it  is  taken  into 
the  cooling  chamber,  where  it  radiates  lieat  into  a  new  cold 
cliarge  in  the  adjac<'nt  pre  heating  chamber.  The  furnace 
tlvus  delivers  one  7..")lK)-lb.  charge  of  annealed  wire  every 
three  Innns,  The  labour  required  is  remarkably  .<niall. 
being  rciircscntod  by  the  time  of  two  men  for  a  seven-miuut<» 
period  to  opera t«'  the  mechanical  equipment  for  moving  the 
cars  and  the  furnace  doors  and  also  to  load  and  nnloiid  the 
cars.  This  operation  occurs  once  every  three  hours.  When 
the  furnace  is  working  ton  hours  a  day  the  power  consump- 
tion is  IS.'i  kWh  per  ton  of  annealed  product,  but  docs  not 
cxiced  lb")  kWh  if  the  furnace  operates  on  a  contimious 
24hour   schedule. — liastcrn    Engineering. 
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DYNAMOS    AND     MOTORS    OF    COMPARATIVELY    5MALL    OUTPUTS. 


By    J.    W.     BURLEIQH,    A.M.I. E.E. 


The  ili'sign  and  (.0115.11  inlion  of  mikiU  ilvnaiiios  and 
motors  is  a  inatt*?r  of  considerable  importance  in  view 
of  the  great  and  ever-increasing  demand  fur  small 
jiower  machines. 

It  must  not  be  expected  that  lliis  article  will  deal  witli 
the  matter  in  nearly  a  complete  manner.  The  subject 
endjraces  such  a  vast  number  of  pointjj  that  a  volume 
would  be  requii'ed  to  deal  with  it  conij)i'ehensively.  It 
is  hoped,  however,  that  the  observations  and  comments 
ill  these  notes  may  be  of  some  interest. 
,  The  manufacture  of  dynamos  and  motors  cannot 
now  be  regarded  otherwise  than  as  an  old  industry, 
compared  with  the  manufacture  of  many  kinds  of 
iMacliines  lonstructed  at  the  j)resent  time. 

The  writer  doubts,  however,  if  in  any  class  of  ma- 
chinery greater  diversity  of  opinion  exists  with  regard  to 
the  design  of  its  principal  members,  the  materials  used, 
and  the  adjuncts  often  embodied,  as  in  modern  dynamo 
machinery.  It  can,' to  a  certain  extent,  be  understood 
why,  for  instance,  one  maker  uses  cast  iron,  and  another 
cast  steel  for  the  yoke.  For  different  factories,  too. 
tlie  design  of  the  machine  must,  as  far  as  possible,  suit 
the   particular   manufacturing  methods  employed. 

One  finds  that  there  is  not  that  real  approach  towards 
standardisation  wiiicli  might  be  expected.  Possibly  this 
may  be  due  partly  to  the  fact  that  the  kind  of  machinery 
now  under  consideration  presents  problems  of  a  more 
scientific  nature,  and  that  consequently  different  concep- 
tions prevail  with  regard  to  fundamental  principles  than 
in,  say,  a  steam  engine  and  certain  other  mechanical 
apparatus,  the  design  of  which  is  governed  by  fairly 
hard  and  fast  rules  which  do  not  admit  of  such  varia- 
tions in  design,  as  in  the  case  of  electrical  motors. 

It  does  seem  a  fact  that,  particularly  in  small  ma- 
chines, standardisation  is  further  removed  than  it  was 
some  twenty-five  years  ago.  Then  one  nearly  always 
expected  to  find  (there  were  notable  exceptions)  a  smooth 
core  drum  armature  with  horse-shoe  magnets.  Even 
the  commutator  sections  by  different  makers  for  a  given 
output  did  not  show  such  a  wide  variation  in  number 
as  in  present-day  practice. 

Even  in  small  machines  (say  below  G  b.h.p.)  it  ai)j)ears 
that  there  is  no  consensus  of  opinion  as  to  whether  two 
or  four  poles  should  l)e  used.  Tiie  use  of  four  main 
poles  and  four  niterpoles  for  a  22()-V.  1-b.li.p.  motor 
certainly  suggests  that  a  limit  has  been  reached  so  far 
as  the  number  of  poles  are  concerned.  It  is  well  known, 
too,  tliat  these  small  machines  often  have  expensive 
laminated  poles  bolted  to  a  steel  frame.  The  use  of 
a  fan  is  common  practice,  even  for  the  smallest  output. 
It  is  somewliat  difficult  to  see  why  a  four-pole  machine 
should  find  favour  for  low  output ;  compared  with  a 
two-polo  motor  the  average  voltage  per  section  on  load, 
for  the  same  number  of  sections,  is  considerably  higher, 
although  not  double,  as  one  might  at  first  sight  expect 
having  in  mind  the  conilitions  when  running  light. 
The  brush  gear  is  much  more  complicated  and  ciiiensivti. 
There  is  a  greatly  increased  number  of  parts.  The 
frequency  is  douiiled,  a  matter  of  serious  momeiit.  cuii- 
siilering  that  very  high  speeds  are  often  re(|uircd  in 
small  machines.  The  armature  is  more  costly  to  wind 
for  a  fdtirpole  series  winding  than  for  the  ordinary 
two-pole  type  of  winding.  The  cost  of  production  of 
the  very  small  four-pole  motor  is  considerably  higher, 
a  point  which  the  )vriter  believes  will  be  lonceded  by 
nearly  all,  if  not  all  concerned. 

For  quantity  production  (a  most  essential  icimliiion 
of  manufacture  nowadays)  it  is  of  vital  importance  that 
no  part  or  member  should  be  embodied  in  a  design 
unless,  by  its  use,  it  is  most  clearly  established  that 
there  is  a  very  real  gain  either  in  prime  cost,  efficiency, 
or  performance.  .This  is  (jf  the  first  importance  alike 
to  maker,  factor,  and  ijurcliaser— every  non-essential 
lueiuber  must  be  eliminated. 


In  considering  the  manufacture  of  a  single  machine, 
the  incorporation  of  certain  retineuients  often  shows  a 
real  reduction  in  weight,  and  perhajjs  an  apjiarcnt 
lessening  of  cost.  The  matter,  however,  assumes  an 
entirely  different  a.spcct  when  quamit\'  production  1.4 
the  aim. 

It  cannot  be  too  fully  emphasised  that  \\  ilh  llic  present 
labour  charges  it  nearly  always  paj"s  to  spend  a 
shilling  more  for  material  if  sixpence  can  be  saved  in 
labour —  a  fundamental  and  obvious  point  which  does 
not  always  appear  to  appeal  as  fully  as  it  might  to  the 
scientitic  mind. 

The  relationship  of  material  to  labour  is  of  great 
importance,  but  it  is  not  proposed  in  this  article  to 
ileal  as  fully  w'ith  this  matter  as  it  deserves. 

The  writer  proposes  later  in  this  article  to  describe 
a  very  simple  design  which  lie  believes  does,  to  a  large 
extent,  fulfil  the  design  requirements  for  quantity  pro- 
duction. 

It  ma}%  however,  be  desirable  to  first  state  some  of 
the  main  points  which,  in  one  way  or  another,  affect 
tlesigns  generally,  and  to  show  the  rehnements  which 
it   is  proposed  to  eliminate. 

To  enable  one  to  properly  make  comparisons  between 
different  designs  it  is,  of  course,  necessary  to  know 
several  <letails  underlying  the  constructions.  It  is  well 
known  to  the  designer  that  what  might  at  first  sight 
appear  slight  modifications  in  the  design  of  small 
machines  have  often  a  marked  influence  on  the  weight 
and  cost. 

The  priiiciiial  points  which  occur  to  the  writer,  per- 
haps not  in  order  of  importance,  are  as  follows:  — 

(n).  Number   of    poles  and   nature  of   material   used 

in    them, 
(/y)  ()])cn  or  partly-enclosed  slots. 
(r)  Thickness  of  slot  insulation. 
((/)  Length  of  air  gap. 
(t)  Temperature  rise. 
(/)  Commutation, 
(r/)  Efficiency. 

(//)   Nature  of  covering  on  the  wires. 
(/)  Overload  capacity. 
(j)  Fan  ventilation. 
(/•)  Interpoles. 

In  dealing  with  these  points  the  writer  will  put  for- 
ward certain  data  relating  to  the  new  construction, 
wjiii-h  it  is  hoped  will  enable  the  reader  to  make  com- 
jiarisons  between  this  construction   and  other  tyjios. 

(o)  For  simplicity  and  minimum  cost,  a  two-pole 
construction  is  essential.  It  can  be  shown  that  cast 
iron  only  can  be  utilised  for  the  magnets  with  great 
economy.  Different  designers  have  demonstrated  this  in 
numerous  machines  at  present  running.  With  the  low- 
gap  density  usually  found  in  saiiall  machines,  and 
giving  the  jiole  tips  a  suitable  shape,  it  is  (piite  un- 
necessary to  use  laminated  pole  shoes.  When  using  a 
solid  jiolc  face  it  may  be  desirable  to  use  a  few  more 
slots  in  the  armature,  but  the  cost  of  this  is  small  coiu- 
jiareil  to  fitting  laminated  poles.  Hence  lamination  in 
the  magnetic  circuit  is  a  refinement  which  does  not  find 
favour  when  ([uantity  ])roduction  is  concerned. 

(//)  Partly-enclosed  slots  have  certain  ailvantages,  but 
these  ailvantages  are  outweighed  by  disadvantages  found 
in  the  workshop.  An  armature  having  this  type  of  slot 
is  not  so  easily  and  quickly  handled  as  one  having 
shjts  of  the  open  type.  It  might  have  been  expected  that 
the  writer  would  favour  the  partly-enclosed  slot,  seeing 
tiiat  ho  advocates  solid  pole  faces.  Such,  however,  is 
not  the  case,  as  it  is  found  in  practice  tli.at,  with  due 
care  in  design,  the  open  slot  is  quite  satisfactory. 
Hence  the  i)artly-onclosed  slot  must  come  under  tlie  non- 
essential heading. 

Armatures     are     often    built    with    the    laminations 
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an-anged  so  that  the  axis  of  a  tooth,  or  slot,  is  not 
|)arallel  to  the  axis  o£  the  spindle.  This  reliuement  is 
out  of  the  question  where  competitive  quautity  produc- 
tion is  concerned. 

(c)  The  question  of  slot  insulation  is  an  important 
one.  It  is  most  unwise  to  cut  down  the  slot  lining  to 
very  fine  limits.  At  the  same  time  it  is  quite  unneces- 
sary to  provide  anything  like  the  thickness  of  insulation 
found  in,  say,  a  500-V,  30-b.h.p.  motor.  Differences 
ot  opinion  naturally  exist  as  to  the  proper  thickness  of 
insulation  for  a  motor  of  this  output,  but  few  designers 
would  care  to  specify  much  less  than  .10  in.  in  width 
and  .20  in.  in  depth  for  the  total  insulation  over  the 
double  cotton  covering. 

In  small  machines  it  is  found  that,  owing  to  the 
accommodating  nature  of  a  number  of  small  wires  and 
the  general  flexibility  of  the  armature  coils  it  is,  in 
practice,  preferable  not  to  consider  the  actual  definite 
dimension  for  the  width  or  depth  of  the  insulation,  but 
rather  to  consider  it  as  a  product  of  the  two  dimensions 
. — that  is,  within  reasonable  limits.  The  writer  finds 
this  a  useful  method  of  considering  the  matter,  especi- 
ally when,  for  a  given  frame,  the  same  core  plate  has 
to  suffice  for  all  speeds  and  voltages.  It  is  evident  that 
with  fixed-slot  dimensions  the  various  coils  (which  are, 
of  course,  composed  of  widely  differing  gaiiges  of  wire) 
must  adapt  themselves  to  the  space  provided.     It  is  an 


aiiii     ll 


liL-ld    coils    with    single-cotton- 


luvered     wini, 
covered  wire. 

The  writer  prefers  to  use  line  double-cotton-covered 
wire  for  both  tlie  armature  and  field  coils,  and  it  is 
on  the  use  of  tliis  covering  that  the  data  given  are 
based.  By  the  use  of  one  kind  of  covering,  the  copper 
carried  in  stock  is  considerably  decreased.  With  a 
machine  designed  in  the  first  place  for  double-cotton- 
covered  wire.  It  must  not  be  overlooked  that  by  winding 
the  armature  with  silk-covered  wire  and  the  field  with 
single-cotton-covered  wire  a  considerable  gain  in 
efficiency  can  be  obtained.  It  is  very  useful  at  times 
to  take  advantage  of  this  when  a  very  high  efficiency  is 
called  for.  Alternatively,  when  weight  is  a  considera- 
tion, a  greater  output  can  be  obtained.  The  reason 
for  this  is  obvious — with  silk-covered  wire  the  next 
larger  gauge  of  wire  can"  nearly  always  be  used  in  tne 
armature,  and  single-cotton  covering  admits  of  a  con- 
siderably greater  amount  of  copper  on  the  field  coils. 
It  will  easily  be  seen  that  the  extra  price  of  the  silk 
covering  and  extra  weight  of  copper  will  run  up  the  cost, 
but  there  certainly  arise  in  practice  occasions  when  it 
is  justified. 

The  writer  has  an  open  mind  with  regard  to  the  use  of 
enamelled  wire  for  the  interpoles,  but  it  must  be  con- 
fessed that  he  generally  specifies  double-cotton-covered, 
being  impelled  to  do  so  largely  by  the  question  of  stock. 


0 

t 

;^ 

-j^^ 

u 
u 

a  f  0 
u. 
Ll 

;/ 

^ 

/ 

loo 

4         6 
Fia.  1. 


lO 

/ 

A 

111 

S4 

/ 

/ 

3 

r 

f 

X 

(L- 

I 
iH 

.S 

A 

3 

0  ^ 
0 

I 
0 

/ 

/ 

r 

k    A. 

/ 

y 

/ 

0    ^ 
<    7 

/ 

v 

/ 

0 

o 

/ 

y 

5"   -a 

GTH 

OF  >V 

Pio. 

S" 
2. 

•  1 

0"  -A 

WE 

ilGM-T 

Pig. 

5          * 
3. 

OS 

essential  condition  that  the  same  core  plate  and  the  same 
number  of  commutator  sections  must,  for  a  given  frame, 
be  used  for  all  voltages  up  to  500.  This  is  an  easy 
matter  in  two-pole  construction  with  a  comparatively 
small  number  of  sections. 

In  the  30-b.li.p.  motor  referred  to,  the  product  of 
the  insulation  thicknesses  equals  .02. 

For  220-V  motors  of,  say,  \  b.h.p.  the  product  lies 
between  .011  and  .013.  For  500-V  motors  of  the  same 
output  the  product  lies  between  .014  and  .016.  For 
220-V  motors  of,  say,  6  E.h.p.  the  product  will  lie  be- 
tween .014  and  .017.  For  500-V  motors  of  this  output 
the  product  will  be  between  .016  and  .02. 

(d)  A  suitable  length  of  air  gap  (actual  clearaDce 
between  pole  and  armature  laminations)  for  the  new 
design  in  shown  on  curve  (fig.  2). 

(e)  Final  temperature  rise  75°  F. 

(/)  The  commutating  properties  of  small  machines 
should  be  such  that  with  the  brushes  in  the  geometrical 
neutral  position  there  is  no  sparking.  Furthermore, 
the  machine  must  withstand,  without  injury,  50  per 
cent,  overload  for  short  periods  with  the  brushes  in  the 
position  defined. 

(p)  For  comparative  purposes  the  weights  to  be  given 
later  will  be  based  on  the  commercial  efficiencies  given 
in  fig.  1. 

It  must  not  be  assumed  that  the  figures  given  are  the 
maximum  attainable.  It  is  not  difficult  to  obtain  the 
top  curve  by  slight  additional  weight,  or  by  the  method 
referred  to  later.  The  bottom  curve,  however,  would 
more  properly  indicate  the  watts  which  can  be  lost, 
still  keeping  the  machine  well  within  a  low  temperature 

(A)  Considerable  saving  in  weight  can  be  made  in 
small  machines  by   winding    the    armature    with  silk- 
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(i)  The  motors,  for  which  the  weight  curve  is  shown 
in  fig.  3,  will  easily  stand  the  following  overloads: — 

Up  to  1  b.h.p.,  25  per  cent,  for  \  hour. 
Above  1  b.h.p.,  25  per  cent,  for  1  hour. 

(j)  A  fan  is  certainly  considered  a  non-essential 
member,  and  would  not  find  favour  in  a  design  which 
aimed  at  simplicity. 

(k)  With  motors  up  to  250  volts,  and  with  two-pole 
construction,  it  is  not  difficult  to  obtain  the  commuta- 
tion requirements  as  set  forth  under  (/)  without  the 
use  of  interpoles.  Above  300  volts  it  is  wise  to  use  inter- 
poles. It  is  also  necessary  to  use  them  for  the  lower 
voltages  in  the  case  of  variable-speed  motors  above 
2  : 1  speed  ratio  and  where  extra  heavy  duty  is  required. 

(To  ht  concluded.) 


A     Large     Callfornlan     Undertaklntf,— The     Pit    River 

development  of  the  Pacific  Gas  &  Hectrio  Company  was 
started  a  rear  ago  and  now  the  power  house,  costing  upwards 
of  $(3.0(X).(XX).  is  nearing  completion.  The  plant  will  develop 
93.000  h.p.  when  completed  and  will  be  ready  for  operation 
about  September  loth.  A  ^-iO.OOO-volt  transmission  line  '210 
miles  long  will  connect  the  plant  with  the  Vacaville  sub- 
station, and  70  miles  must  still  be  covered  by  another  line 
before  San  Jos(5  Mission  is  reached  and  the  power  is  deUvered 
at  San  Francisco. 

The  whole  Pit  River  development  is  expected  to  reach 
completion  in  193.5.  at  a  cost  of  more  than  SKXXOOO.aV,  or 
an  annual  expenditure  of  about  $8,000,000.  The  power  de- 
velopments mapped  out  are:  Pit  No.  '2,  iji.500  h.p.:  P"*  ^• 
3,  90,500  h.p.;  Pit  No.  4,  107,200  h.p.;  Pit  No.  5,  3dO,000 
h.p.— Electrical  World. 
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MUNICIPAL    TRAMWAYS    ASSOCIATION     (INC.)— H. 


The  liiit  day"s  proteedings  of  tlie  Coufeieiite  were  at- 
tended by  Nvretclied  weather  conditions  in  Newcastle. 
The  Lord'  Mayor  (Alderman  K.  H.  Millican),  attended 
by  the  Sherifi"  (Councillor  James  Lunu),  the  town  clerk 
(.\Ir.  A.  M.  Oliver)  and  many  members  of  the  Council, 
extended  tlie  city's  welcome.  The  Lord  Mayor  said 
that  on  its  first  visit  to  Newcastle,  the  Association  was 
celebrating  its  majority.  It  had  honoured  tlie  city 
by  electing  as  its  president  for  the  year  Alderman 
Richard  .Mayne.  chairman  of  the  Newcastle  Transport 
and  Electricity  Committee.  As  a  municipality,  New- 
castle recognised  what  Alderman  Mayne  had  done  dur- 
ing the  past  few  years  in  connection  with  the  city  tram- 
ways. He  believed  that  the  coming  year  would  be  a 
most  difficult  one  for  tramways  and  other  municipal 
undertakings  throughout  the  country,  for  it  would 
bristle  with  anxieties  arising  from  financial,  labour,  and 
industrial  problems. 

The  Lord  Mayor's  welcome  on  behalf  of  the  city  was 
briefly  responded  to  by  the  president,  and  on  the  motion 
of  Sir  John  Timpson,  Portsmouth,  vice-president, 
seconded  by  Mr.  A.  L.  C.  Fell,  London,  the  Lord  Mayor 
and  Sherifi  were  thanked  for  their  greetings  and  pre- 
sence. 

A  special  programme  drawn  up  for  the  ladies  was 
then  entered  upon.  Directly  after  the  reception  by  the 
Lord  Mayor,  they  proceeded  in  motor  'buses  to  a  tour 
of  the  city,  including  a  visit  to  the  old  Castle,  Black- 
gate  Museum,  and  the  Trinity  House  on  the  quayside, 
and  after  lunch  they  left  for  the  coast  via  Uosforth 
Park,  tea  being  served  at  the  Grand  Hotel,  Tynemouth. 
Their  initial  outings  were  not  pleasant,  owing  to  inces- 
sant rainfall,  but  nevertheless  there  were  many  expres- 
sions of  appreciation. 

The  President  (Alderman  Mayne)  having  read  his  ad- 
dress (which  is  abstracted  below),  was  cordially  thanked 
for  it,  on  the  proposition  of  Mr.  J.  B.  Hamilton,  of 
Leeds,  seconded  by  Alderman  S.  Craddock,  of  Wolver- 
hampton. Mr.  Hamilton  observed  that  he  never  had 
listened  to  a  presidential  address  which  showed  more 
vision  or  contained  more  lucid  statements. 

Afterwards  the  papers  of  Mr.  Ernest  Hatton  and  Mr. 
P.   M.    Heath   were   read   and  discussed. 

Alderman  Kichard  Mayne  presided  at  the  second  day's 
proceedings  of  the  Conference.  The  weather  was  again 
wretcheil.  and  completely  spoilt  the  pleasure  outing  of 
the  lady  visitors,  who  were  conveyed  to  Jesmond  Dene, 
where  they  were  entertained  to  luncheon ;  afterwards 
they  were  shown  over  the  offices  of  tlie  Xeircas/h 
Chronicle  and  yortli  Mail,  where  they  saw  the  complete 
production  of  an  issue  of  the  evening  paper. 

Meanwhile,  a  paper  was  read  by  i\lr.  E.  S.  R.xYNEn. 
general  manager  of  the  Hull  City  tramways,  on  "  Tram- 
way Rolling  Stock";  an  abstract  of  the  paper  was 
printed  on  p.  ."JGS.  After  this  had  been  discussed,  .Mr. 
H.  -Mattinson.  general  manager  of  the  .Manciiester  City 
Tramways,  read  a  paper  on  "  Highways  Costs  Borne  by 
Tramways,"  and  a  discussion  followed. 

At  the  concluding  session  on  September  15th.  Sir  John 
Timpson,  K.B.E.,  chairman  of  the  Portsmouth  Tram- 
ways Commitee  and  vice-president  of  the  .Association, 
was  unanimously  elected  president  for  the  ensuing  year, 
and  it  was  resolved  that  the  next  conference  of  the  Asso- 
<  iation  should  be  held  at  Portsmouth. 

.Mr.  J.  M.  McElroy,  one  of  the  i)ionecrs  of  the  Asso- 
ciation, who  has  lately  retired  from  the  ]iost  of  general 
nianaficr  of  the  Manchester  tramway  system,  and  wlio 
has  also  retired  from  the  Council  of  the  Association, 
was  elected  an  honorary  memljer  of  the  oriranisatioii. 

Alderman  W.  G.  Wylie,  South  Shields,  was  r"- 
elected  a  member  of  the  Council,  to  which  .\lderman  S. 
Craddock,  Wolverhampton,  was  also  elected,  both  being 
selected  to  represent  the  .Associated  Tramway  Commit- 
tees. To  represent  tramway  managers  on  the  Executive 
Council,  Mr.  James  Dalrymple,  C.B.E..  general 
Uianager.    Glasgow,   and    Mr      T.    B.    fJoodver,     general 


ANNUAL    CONFERENCE. 

nianagcr,  Croydon,  were  re-elected;  and  tliere  were 
also  appointed  Mr.  P.  Priestley,  general  manager, 
Liverpool,  and  Mr.  W.  Chamberlain,  general  manager, 
Oldham. 

The  newly-elected  president,  Sir  John  Timpson,  and 
the  general  secretary,  Mr.  J.  Beckett,  were  appointed 
to  represent  the  Association  at  the  International  Con- 
vention of  Transport  Authorities  tu  be  held  in  Brussels 
in  October. 

Votes  of  thanks  to  the  retiring  president  and  to 
all  those  who  had  assisted  in  making  the  Conference  a 
success  were  cordially  carried.  Later  the  members  of 
the  Association  motored  to  Chollerford  and  visited  the 
lioman  canip  at  Cilurnum. 


Presidential  Address. 

By  Ala.  RicuAKU  Mav.nk,  J. P., 
Chairman,  Newcastle-upon-Tyne  Transport  and  Electricity 
Committee. 
(Abstract.) 
To-DAY  we  celebrate  the  '21st  anniversary  of  the  formation 
of  this  Association.  Out  of  a  total  of  ltl'2  municipally  olxjrateU 
tramways,  95  are  now  members  of  it.  It  has  become  a 
custom  in  some  quarters,  not  suspect  of  altruistic  motives, 
to  declaim  against  tramways  undertakings  and  assume  that 
they  have  had  their  day.  It  is  57  years  since  pubhc  tram 
ways  were  first  operated  in  this  country,  and  in  iy'21  they 
carried  4,S(xi,9(i8,0UO  passengers;  the  capital  outlay  was 
i;G'2,'293,U0U  (local  authorities)  and  £-23,849,000  (companies), 
a  total  of  £86,14'2,000,  the  former  carrymg  3,949.138,000  ami 
the  latter  914,380  passengers.  The  Ministry  of  Transport  has 
stated  that  "  In  1920-21,  tramway  uudeiHakings  received 
£939,004  from  local  rates,  and  contributed  in  relief  of  such 
rates  £53,594.  In  1913-14,  they  received  £02,(300  and  con- 
tributed £589,880.  .  .  .In  spite  of  the  increased  fares  the 
ratio  of  working  expenses  to  receipts  rose  to  86.49  per  cent. 
us  compared  with  80.55  per  cent,  in  1919-20.  In  1913-14  the 
ratio  was  04.35  per  cent." 

It  is  obvious  that  tramways  have  met  a  great  public  neces- 
sity. That  they  continue  to  do  so  is  beyond  question.  The 
vehicle  has  yet  to  be  devised  that  can  compete  successfully 
with  them  in  carrying  our  industrial  population  by  means  of 
a  regular  service  at  low  fares  on  equal  terms,  especially  in 
relation  to  the  burdens  of  rates,  taxes,  and  maintenance  that 
they  have  to  carry.  On  equal  terms  they  can  outstrip  •  with 
case  all  their  rivals  and  competitors. 

Sir  Henry  Maybury  recently  said  that  there  would  now 
appear  in  equity  to  be  a  case  for  the  tramway  undertakings 
ajjain.st  the  ordinary  commercial  user.  As  I'arliameiit  had 
pat  the  obligation  on  thcni  they  should  go  to  rarliament  lor 
relief,  and  officially  he  would  not  be  agamst  them.  If  they 
obtained  relief,  they  should  be  brought  into  a  scheme  of 
taxation,  and  a  charge  .should  be  made  on  the  seating 
capacity  of  the  tramcar;  the  track,  which  was  now  the 
responsibility  of  the  undertakers,  being  transferred  to  the 
Highway  .Authority.  This  indicates  that  it  may  he  necessary 
to  take  action  by  means  of  a  private  Bill  and  light  out  the 
i.ssue  in  the  House  of  Commons.  Parliament  should  be  pressed 
to  remove  a   manifest  injustice. 

We  have  never  claimed  a  monopoly,  but  we  claim  either 
freedom  from  exactions  not  placed  on  other  passenger  trans- 
])ort  systems,  or  that  the  .same  exactions  be  levied  on  our 
competitors.  The  London  Underground  Railway  group,  how- 
ever, had  put  forward  a  proposal  involving  freedom  from 
omnibus  competition  for  ten  years,  together  with  a  (Jovern- 
rocnt  guarantee  of  interest  on  a  sum  of  .-Wi.OlHI.OOO.  The 
.Metropolitan  Municipal  Tramways  Council  had  stated  that 
a  (Jovernment  guarantee  of  this  nature  would  result  in  i)lacing 
the  niuni-ipal  undertakings  at  a  still  greater  linancial  disad- 
vantage, by  permitting  the  CiulergrouMd  group  to  subject 
Mumiciiially-owncd  tramways  to  a  subsidised  conipetition  by 
their  buses.  The  municipal  tramway  imdcj'tulungs  had  a 
still  greater  right  to  such  support,  and  the  Council  urged 
that  no  such  monopoly  should  be  granted  to  any  private 
undertaking. 

Road  transport  competition  and  big  schemes  of  road  widen- 
ing and  adaptation  to  heavy  modern  mechanical  vehicles, 
whirh  are  not  adapted  to  many  existing  roads,  the  fierce  pro- 
gress in  the  wear  and  tear  on  roads,  the  character  and  the 
measure  of  taxation  lipnn  mechanical  road  vehicles — these 
are  subjects  with  which  the  financial  interests  of  all  local 
authorities  are  clo.sely  bound  up.  They  raise  i.ssues  of  over- 
whelming importance;  they  affect  seriously  the  oppressive 
burdens  of  local  taxation;  they  bear  directly  upon  tlie  interests 
of  the  members  of  this  Association,  but  even  they  do  not 
throw  into  true  perspective  the  vital  difference  between  a 
pirate  or  vagabond  service  of  passenger  transport,  which  is 
out  in  fine  weather  and  at  favourable  times,  and  in  when  it 
is  wet  and  uufavuurahle,   and  a  regularised   and  efficient  ser- 
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vice,  operated  all  the  time  at  the  lowest  posaible  cost  for  the 
public  advantage. 

Engaged  as  we  are  in  operating  a  publicly-owned  passenger 
service,  concerned  only  with  efiiciency  and  cost  price  when- 
ever we  can  get  it ;  not  impelled  or  stimulated  by  motives 
of  profit,  We  fear  iio  competition  under  fair  conditions,  and, 
if  nothing  short  of  vionopoly  can  secure  to  the  community 
a  sell-sustaining  and  eHicient  service,  then,  on  broad  grounds 
of  public  i«riicy  and  in  the  public  intere-sts,  we  place  our 
claim  as  high  as  that  of  a  monopoly. 

The  subject  of  unemployment  insurance  is  being  considered 
by  the  Executive  Council;  the  industry  is  contributing 
i;l5U,U0U  per  annuui  to  other  industries  whose  unemployment 
is  greater,  and  as  it  was  the  policy  of  the  (Jovernment  to 
encourage  industries  to  administer  their  own  si-hemes  for  deal- 
ing with  their  unenrployed  workpeople,  to  accept  this  en- 
couragement and  provide  a  "  si)ecial  scheme  "  would  be 
sound  policy. 

An  Argument  for  the  "  Penny  Fare  "  demonstrated  by 
Actual  Experience. 

By  Ernest  IIatton,  General  Manager  and  Engineer,  New- 
castle-upon-Tyne Tramways.  (Abxtract.) 
Owing  to  advancing  working  costs  it  was  found  necessary  to 
raise  the  minimum  fare;  some  undertakings  made  this  IJd., 
and  some  'id.  The  present  tendency  is,  however,  to  revert 
to  the  Id.  fare.  However  long  a  distance  may  be  given  for  a 
high  minimum  fare  it  places  the  tranicar  beyond  the  reach 
of  many,  especially  in  the  ca.se  of  a  large  household  of  children. 
Therefore,  the  scale  of  fares  must  be  as  low  as  is  consistent 
with  the  iiuaucial  .safety  of  the  undertaking.  Taking  the 
Newcastle  Corporation  sy.stem  as  an  ejcample,  it  is  seen  that 
up  to  1917  by  keeping  the  long-distance  fare  low  and  giving 
a  good  ride  for  a  penny,  good  results  had  been  obtained.  In 
19'iO  the  percentage  of  costs  to  receipts  had  increased  so 
heavily  that  revision  of  fares  became  necessary.  There  were 
many  advocates  of  a  ]}d.  minimum  fare,  but  it  was  finally 
decided  to  retain  the  Id.  fare  and  also  the  Jd.  children's  fare. 
The  principal  change  was  a  curtailment  of  the  Id.  fare  dis- 
tance from  '2,8t)0  to  i.iM)  yards.  The  revision  was  estimated 
to  produce  from  sixty-five  to  seventy  thousand  pounds;  it 
actually  produced  eighty  thousand  pounds  at  the  time.  Fur- 
ther increases  in  wages  absorbed  this  extra  revenue  and 
necessitated  another  revision.  It  was  decided,  however,  to 
meet  the  emergency  by  a  reduction  in  working  costs,  and 
a.s  the  wages  of  employes  were  fixed  by  national  agreement, 
the  Corporation  seceded  from  the  industrial  councils  and  agree- 
ments. Receipts  are  falling,  due  to  lack  of  employment 
generally,  and  it  would  be  a  preposterous  condition  that  the 
workers  who  use  the  cars  should  subsidise  the  workmen  in 
the  cars.  During  the  whole  of  the  period  nothing  had  been 
done  to  deprive  the  long-distance  rider  of  any  privileges, 
while  the  Id.  and  id.  passengers  (and  they  are  still  40  per 
cent,  of  the  total)  are  given  a  quick  service  and  are  carried  a 
reasonable  distance. 

The  author  is  not  in  favour  of  altering  the  value  of  the 
penny;  conditions  must  shape  themselves  to  suit  the  nation's 
coinage — not  tuce  versa.  The  great  increase  in  traffic  follow- 
ing the  introduction  of  electric  traction  was  not  gained  by 
increasing  fares,  but  by  fare  reduction  and  quick  services. 
This  policy  shoulil  be  pursued  still. 

Discussion. 

Mr.  A.  B.\KER  (Birmingham)  said  he  would  be  very  much 
surprised  if  mi;re  than  half-a-do/.cn  [tersons  agreed  with  the 
paper  in  its  entirety.  The  thesis  of  the  paper  was  that  fares 
ought  to  be  brought  back  to  pre-war  level,  and  that  the  only 
v\ay  to  accomplish  that  was  to  reduce  working  expenses. 
VVage-s  represented  tiO  to  0.5  per  cent,  of  the  total  costs,  and 
to  reduce  fares  to  pre-war  level  meant  that  wages  must  be 
brought  down  to  that  standard,  or  lower.  Tramwaymen 
to-day  were  getting  13(1  to  140  per  cent,  more  than  they  were 
receiving  in  July,  1914.  and  compared  with  other  industries, 
they  were  getting  something  more  than  the  market  value  for 
their  labour.  Doubtless  reductions  would  have  to  take  place. 
That  matter  was  being  dealt  with  by  the  National  Joint  In- 
dustrial Council.  Did  anyone  imagine,  however,  that  wages 
would  ever  come  down  to  the  1914  leveli'  He  thought — in- 
deed, he  hoped— they  would  not.  The  worker  was  entitled  to 
a  higher  standard  of  living  than  he  had  enjoyed  in  1914. 
Tramway  fares  had  always  been  tix>  low  in  this  country  to 
provide  sufficient  margin  for  emergencies.  The  only  way  in 
which  they  could  be  made  self-supporting  was  to  make  the 
passenger  pay  the  cost  of  his  ride.  To  suggest  that  fares 
could  be  brought  back  to  pre-war  level  was  as  fallacious  as 
it  was  pernicious. 

Mr.  \V.  Murray  (Walthamstow)  argued  that  it  was  impos- 
sible to  make  conditions  that  would  be  applicable  to  the  whole 
of  the  country. 

Councillor  Waite  (Coventry)  said  that  ideals  were  impos- 
sible under  present  conditions,  and  tramways  must  be  made 
to  pay. 

Alderman  C.  HiQHAM  (Blackburn)  .said  the  smaller  under- 
takings could  not  atlord  to  have  a  penny  fare  on  the  present 
rate  of  running  costs. 

Councillor  \V.  (1.  Turner  (Belfast)  considered  that  each  sys- 
tem should  be"  a  law  unto  itself,  so  far  as  fares  and  distances 
were  concerned. 


Alderman  F.  S.virrn  (Liverpool)  said  tramways  were  a  cash 
affair,  and  those  who  could  not  make  them  pay  should  not  be 
allowed  to  own  them. 

Councillor  B.  Ci.arki.n  (Walthamstow)  favoured  free  rides, 
but  as  the  ideal  was  unattainable  at  present,  he  gave  his  sup- 
port to  the  penny  fare. 

Councillor  WokkEiNDkn  (Hudderafield)  said  there  was  no 
justification  for  asking  the  ratepayers  to  subsidise  the  tram- 
ways. 

The  President  said  a  man  ought  to  be  able  to  get  on  a  car 
for  a  penny.  If  they  could  not  carry  him  a  long  way,  let  him 
lie  carried  a  short  way,  but  let  him  use  his  penny. 

Mr.  J.  Barnard  (Bolton)  contended  that  Newcastle  could 
not  altord  to  run  its  cars  on  a  penny  fare.  Had  Newcastle  set 
aside  a  sufficient  sum  of  money  for  renewals  and  depreciation 
as  put  forward  at  the  Court  of  Inquiry,  instead  of  a  deficit  of 
i,"2.tJ67  last  year,  the  deficit  would  have  been  ±'6.3,tHX). 

Mr.  James  Dalrymfle  (Glasgow)  .•«iid  that  if  the  penny  fare 
would  not  yield  sutticient  revenue  to  defray  expenses,  it  was 
useless  considering  it. 

Mr.  H.  P.  Stokes  (Plymouth)  said  the  sooner  undertakings 
aimed  at  getting  back  to  the  penny  fare  the  sooner  would 
there  be  a  revival  in  industry. 

Mr.  Hatton,  in  reply,  said  he  had  not  argued  for  a  reversion 
to  the  penny  fare ;  it  could  not  be  done  at  the  present  time. 
Last  year,  Newcastle  tramways,  after  three  weeks'  holiday. 
cost  the  undertaking  J,'l;i.il(jO.  Before  that,  becau.se  of  the 
coal  strike,  the  undertaking  had  switched  on  to  oil  fuel,  and 
the  two  items  together  cost  j6'20,(X)0.  But  for  these  items  tliere 
would  not  have  been  a  deficit  of  le.ss  than  i'3.000 ;  there  would 
have  been  a  handsome  profit.  Out  of  revenue  they  had  pur 
chased  'buses  which  had  cost  £40,000,  and  they  had  built  and 
equipped  a  power  station  and  four  sub-stations. 


The  Legal  Aspect  of  the  Question  of  Electrolysis. 

By  P.  M.  Heath,  Town  Clerk,  Manchester. 
(.-Ifasfraci.) 
The  question  of  the  legal  liability  of  tramway  undertakers 
for  damage  occasioned  by  the  leakage  of  electric  currents 
has  attracted  attention  consequent  upon  the  decision  of  the 
Court  of  Appeal  in  the  recent  case  of  the  Postmaster-General 
V.  the  Blackpool  and  Fleetwood  Tramroad  Co.,  Ltd.  In  the 
circumstances  of  this  case,  it  was  held  by  tiie  Court  of  .\ppeal 
that  the  Postmaster-General  was  entitled  to  recover  certain 
sums  expended  on  the  repairs  to  Post  Otfic-e  cables,  which 
had  been  injured  by  the  leakage  of  electric  currents  from  the 
tramway  system.  This  case  was  decided  upon  the  special 
provisions,  in  favour  of  the  Postmaster-tieneral.  contained  in 
the  company's  Act  of  1896,  and  it  is  not  to  be  regarded  as 
an  authority  in  claims  for  damages  for  electrolysis  from 
others,  such  as  water  and  gas  undertakers. 

The  question  of  nuisance  and  damage  from  escaping  electric 
currents  used  in  connection  with  a  tramway  undertaking 
first  engaged  the  attention  of  the  High  Court  in  the  year 
1893  (National  Telephone  Co.  v.  Baker).  By  reason  of  the 
escape  of  electric  currents  from  the  tramway  system,  disturb- 
ances were  occasioned  to  the  company's  telephone  wires. 

Kekewich,  J.,  ruled  that  the  act  complained  of  was  dona 
in  pursuance  of  a  provisional  order  confirmed  by  .\t:t  of 
Parliament  and  was  protected  to  the  same  extent  as  other 
nuisances  under  statutory  authority.  The  defendant  being 
expressly  authorised  to  use  electric  power,  the  Legislature 
must  be  taken  t<i  have  contemplated  it  and  to  have  condoned 
by  anticipation  any  mischief  arising  from  the  reasonable  use 
of  such  power. 

The  National  Telephone  Co.  enjoyed  no  special  statutory 
protection,  and  was,  as  regarded  claims  tor  damage  by  electro- 
lysis, in  no  better  or  worse  position  than  water  or  gas  com- 
panies. 

A  Joint  Committee  of  the  House  of  Lords  and  of  the  House 
of  Commons  reported  in  July,  1893,  that  the  Board  of  Trade 
should  have  power  to  make  regulations  to  secure  the  best 
system  of  working  electrical  tramways  and  railways,  and  a 
clause  was  agreed,  requiring  the  undertakers  to  take  all 
reasonable  precautious  so  as  not  injuriously  to  affect,  by 
fusion  or  electrolytic  action,  any  gas  or  water  pipes  or  other 
metallic  structures,  or  to  interfere  with  the  working  of  any 
line  or  apparatus  used  for  the  purpose  of  transmitting  ele>- 
trical  power,  or  of  communication.  The  undertakers  are 
deemed  to  take  all  proper  precautions,  if  they  employ  means 
of  preventing  injurious  interference  as  prescribed  by  the 
Board  of  Trade  Regulations. 

Clauses  for  the  protection  of  the  Postmaster-General  were 
reduced  to  a  common  form  in  1911.  and  such  require  the 
undertakers  to  n.se  every  reasonable  means  to  prevent  injuri- 
ous affection   to  telegraphic   lines  or  currents  therein. 

The  case  of  the  Postmaster-General  v.  Blackp^xjl  and  Fleet- 
wood Tramroad  Co..  previously  referred  to,  is  instructive  as 
to  the  construction  which  has  been  placed  upon  language 
similar  to  that  contained  in  the  model  clause. 

It  was  lontcnded  by  the  defendants  that  they  were  not 
liable,  for  the  telegraphic  lines  of  the  plaintiff  were  in- 
juriously affected,  not  by  the  working  of  the  defendants' 
undertaking,  but  ny  plaintiff's  own  negligent  act.  The  Court 
held  that  neither  the  fact  that  the  defendants  had  used  every 
reasonable  means  in  the  working  of  the  undertaking  to  pre- 
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vent  injurious  affeotiou  of  the  plaintiff's  cable,  nor  that  the 
plaintiff  by  laying  his  cable  so  near  to  the  defendants'  lines 
had  courted  the  iiij'iiy,  afforded  any  defence. 

It  will  ther.loro  appear  that  notwithstanding  that  the  Post- 
master-General be  negligent  in  selecting  the  place  for  his 
telegraphic  or  t*>lephonic  Abies,  if  these  are  injui-iously 
affected  bv  the  construction  or  working  of  a  tramway  line. 
the  Postiiiaster-General  is  entitled  to  require  the  tramway 
undertakers  to  pay  the  expense  of  all  alterations  that  may  be 
necessary  to  remedy  euch  injurious  affection. 

It  is  submitted  that  an  alteration  of  the  law  is  necessary— 
and  that  the  proved  negligence  of  the  agents  of  the  Post- 
master-General should  disentitle  him  to  recover  the  cost  of 
alterations. 

Discussion. 

Mr.  A.  L.  C.  Fell  (Ix)ndon  County  Council)  moved  that  the 
Executive  Council  be  asked  to  appoint  a  technical  committee 
to  meet  the  experts  of  the  Postmaster-General  and  the 
Ministry  of  Transport  for  the  purix)se  of  clearing  up  the 
position.     Mr.  J.  Gordon  (Liverpool)  seconded. 

In  supporting  the  resolution,  Mr.  J.  B.  H.imilton  (Leeds) 
said  that  after  every  precaution  had  been  taken  they  were 
still  liable  for  heavy  damages.  He  believed  the  Association 
could  at  least  get  a  modification  of  what  promised  to  be  a 
very  serious  ciarge  on  some  undertakings.  At  present  they 
were  liable  if  the  Post  Office  claimed  injury,  even  without 
proving  it. 

Mr.  C.  J.  Spencer  (London)  suggested  that  the  Tramways 
and  Light  Eadways  Association  should  be  asked  to  co-operate 
in  the  matter,  and  this  was  embodied  in  the  foregoing  resolu- 
tion and  adopted  unanimously. 

This  ended  the  first  day's  proceedings. 


INDIAN     NOTES. 


(From  Odr  Special  Correspondent.) 
A  VERT  promising  institution  has  been  established  in 
the  Punjab,  called  the  Punjab  Electricity  Board,  whose 
work  is  to  meet  at  intervals  to  discuss  with  experts  and 
other  officials  possibilities  of  electrical  development  in 
that  province.  The  first  regular  meeting  of  the  Board 
was  held  in  Simla  in  June  with  the  Minister  of  Indus- 
try, who  is  a  prominent  Indian,  in  the  chair.  The 
jirincipal  business  was  a  discussion  of  the  merits  of  the 
Sutlej  Valley  hydro-electric  scheme  as  a  by-product  of 
the  main  irrigation  works.  The  chief  engineer  opposed 
the  electrical  scheme  for  two  reasons,  one  being  that  its 
financial  prospects  were  bad;  the  other  being  that  the 
necessary  regulation  of  the  flow  of  water  for  turbine 
work  would  give  rise  to  serious  complications  and  inter- 
fere with  the  main  irrigation  project.  Colonel  Battye, 
the  hydro-electric  expert,  explained  the  advantages  and 
disadvantages  of  such  a  scheme.  No  immediate 
decision  appears  to  have  been  arrived   at. 

Afghanistan. — The  possibilities  of  business  with  this 
country  are  becoming  more  encouraging.  The  large 
hydro-electric  plant  installed  a  few  years  back  is  prov- 
ing its  utility,  and  further  developments  are  likely  to 
take  place  in  the  near  future.  The  representative  of  a 
large  local  firm  of  engineers  has  been  invited  to  go  to 
Kabul  to  work  out  details  of  a  new  project  and  submit 
estimates.  Among  the  90  students  from  Afghanistan, 
who  recently  went  to  Europe  to  complete  their  education, 
there  are  several  who  are  destined  for  the  electrical 
engineering  service. 

Owing  partly  to  the  belief  among  people  of  the  East 
in  the  efficiency  of  German  educational  methods  and  in 
part  to  the  depreciation  of  the  mark,  many  of  these 
students  have  gone   to  Germany   for  training. 

The  complaint  of  the  Indian  student  who  goes  to 
England  for  training  is  that  he  is  left  too  much  to  his 
own  resources  in  workshops  which  he  joins;  nobody 
troubles  about  him ;  he  meets  few  among  his  acquaint- 
ances who  are  keen  in  their  work,  his  shop  companions 
being  mostly  interested  in  football,  racing,  kinemas, 
and  such  other,  to  him,  uninteresting  trivialities. 
.Again,  h'e  has  to  remark  on  the  colossal  ignorance  about 
India,  which  is  so  obvious  in  England — and  so  painful 
to  an  Indian.  These  matters,  which  may  seem  trifles, 
pet  discussed  and  talked  about  when  a  student  returns, 
and  hence  it  is  that  many  decide'  to  go  to  Germany, 
America,  or  even  Japan,  where  more  attention  seems  to 
be  paid  to  Indian  students. 


Shillung. — This  fascinating  little  hill  station  in 
.\ssam  is  formulating  plans  for  giving  its  inhabitants 
the  benefits  of  an  electricity  supply.  The  Shillou'.:  llyilro- 
Klectrical  Co.  has  been  formed,  and,  under  certain 
<!onditions,  has  been  granted  a  concession  for  31  years 
— one  of  the  conditions  being  that  the  municipality  pays 
one  anna  per  unit  less  for  its  consumption  than  the 
general  public.  As  Shillong  is  very  close  to  Chera- 
])oonjee,  which  has  the  largest  rainfall  in  the  world, 
viz.,  428  inches  average,  it  looks  as  if  the  ])roject  should 
be  a  success  ;  but,  of  course,  this  huge  rainfall  is  only 
.seasonal.  If  a  light  electric  railway  could  be  run  from 
(iauhati  to  Shillong,  a  distance  of  about  G-i  miles,  it 
would  add  much  to  the  comfort  of  visitors  and  to  the 
prosperity  of  the  town. 


EXPORTS     AND      IMPORTS     OF     ELECTRICAL 
GOODS     FOR     AUGUST,     1922. 


The  returns  of  electrical  exports  for  August  show  an  appre- 
ciable improvement  on  the  July  position,  the  month's  exports 
having  advanced  from  .£809,915  in  July  to  i,'8(33,(*:i7  in  August. 
The  electrical  imports  also  showed  a  similar  but  more  marked 
tendency,  the  total  ±'318,432  for  .August  comparing  with 
.±•184,979  for  July.  The  re-exix)rts  were  valued  at  ±'1'2,943  as 
compared  with  i'15,246  for  the  previous  month. 

Generally  speaking,  all  sections  of  the  exports,  except  bat- 
teries and  accumulators  and  electrical  machinery,  were  at  a 
higher  level  than  in  the  previous  month,  the  principal  in- 
creases occurring  in  submarine  telegraph  and  telephone  cable, 
and  telegraph  and  telephone  instrmnents  and  apparatus, 
while  glow-lamp  exports  were  also  considerably  in  advance 
of  the  July  figures :  on  the  other  hand,  electrical  machinery 
records  were  lower  by  ±2.5,000.  and  battery  and  accumulators 
by  ±18,000  than  in  the  preceding  month. 

In  the  electrical  import  section  electrical  machinery  values 
advanced  by  more  than  ±100,000,  while  telegraph,  tele- 
phone, and  glow-lamp  imports  were  also  on  an  extended  scale. 
Values  of  Electrical  Exports  and  Imports  for  August,  1922. 

Ee- 
Exports.  Imports.  Exports. 
£  £  £ 

Electrical  goods  and  apparatus  ...  105,386  33,958  3,871 
Insulated  wires  and  cables  ...    153,591        19,937  3'J 

Glow  lamps      37,808        10,593  709 

krc  lamps  and  parts 219  571  7 

Batteries  and  accumulators  ...      25,209        20,210  478 

Meters  and   instruments     33,738  5,844        1,235 

Carbons  6,572         1,957  431 

Electrical  Machinery. — 
Railway  and  tramway  motors      ...      11,666  —  — 

Other  motors  and  generators       ...    113,634  —  — 

Switchboards     (not     telegraph     or 

telephone)      5,293  428         - 

Electrical     machinery     (unenume- 

rated)  123,588      174,934       4,733 

Telegraph  and  telephone  cable 
and  material. — 

Telegraph  and  telephone  wire  and 
cable    (not   submarine)      750,759  —  — 

Submarine  telegraph  and  telephone 
cable  46,782         1,053  130 

Telegraph  and  telephone  instru- 
ments and  apparatus      149,392       48,947       1,317 


Totals 


...  £863,637    ±318,432   ±12,943 


A  Durability  Test. — Messrs.  Mawdslev's,  Ltd.,  of  Durs- 
ley,  have  sent  us  the  following  letter  from  a  customer  :  — 
"With  regard  to  one  of  your  standard  25-h.p.  motors.  The 
above  machine  was  placed  on  a  pumping  set  which  unfor- 
tunately was  drowned  owing  to  a  large  in-rush  of  water  into 
the  mine,  and  was  submerged  for  five  weeks  under  90  ft.  of 
water.  When  the  machine  was  recovered,  only  the  lifting 
eyes  were  visible,  the  rest  was  in  a  mud  bank.  The  armature 
could  not  be  extracted  owing  to  the  mud,  so  this  thick  mud 
was  swilled  cut  by  means  of  a  hot  water  ho.sc.  The  machine 
was  dried  out  with  heater  elemente  without  dismantling,  and 
the  te.st  of  all  windings  to  earth  was  1.2  megohms.  The  ma- 
chine was  next  put  on  a  haulage,  and  has  since  given  six 
months'  service  without  a  moment's  trouble  of  any  sort.  I 
think  thifi  is  a  remarkable  performance  for  an  open-type 
standard  machine." 
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ELECTRICITY    SUPPLY     ADMINISTRATION. 


The  report  of  the  Miai.ster  of  Tran.sport  respecting  the  appli- 
cations to  and  proceedings  of  the  Ministry  under  th<! 
Electricity  (Supply)  .\cts,  1882  to  1919,  during  the  year  ended 
March  81st,  192-2,  has  recently  been  published  (H.M. 
Stationery  Office,  9d.  net). 

The  approved  estiniat-ed  net  expenditure  of  the  Electricity 
Commissioners  for  the  year  was  f  14,000.  This  is  being  de- 
frayed from  the  Exchc(]uer,  making  a  total  advance,  including 
intcre.st,  of  .£90,79lj,  which  has  to  be  repaid  by  annual  instal- 
ments by  March  31st,  l".^2•3.  As  from  April  1st,  this  year,  the 
Commissioners'  expenses  are  to  be  provided  directly  by  the 
electricity  supply  industry. 

During  the  year  31  Special  Orders  were  confirmed  by  the 
Minister,  and  a  further  five  awaited  confirmation  on  Maich 
31st.  Most  of  these  have  been  mentioned  in  previous  issues 
of  the  Electrical  Review  at  the  time  of  their  being  made  by 
the  Commissioners.  Apart  from  the  Orders  included  above, 
the  Minist<^r  has  also  confirmed  a  bulk  supply  agreement 
between  the  Wolverhampton  Corporation  and  the  Cannock 
Urban  I'i.strict  Council;  and  an  afiplication  for  a  Special 
Order  made  by  the  Bootle  Corporation,  permitting  it  to  use 
the  water  of  the  I^eeds  and  Liverpool  Canal  is  also  under  con- 
sideration. Under  the  Statutory  Undertakings  (Temporary 
Increa.se  of  Charges)  Act,  19  Orders  have  been  made  modifying 
the  charges  which  may  be  made  by  the  undertakers  con- 
cerned. Increases  in  the  maximum  price  which  undertakers 
are  permitted  to  charge  have  been  allowed  in  24  cases;  it  was 
found  necessary  to  hold  only  five  inquiries  in  this  connection. 

Extensions  of  the  time  in  which  works  are  to  be  carried 
out  have  been  granted  to  five  authorities.  An  extension  of 
the  time  in  which  it  may  decide  to  purchase  the  local  under- 
taking of  the  Urban  Electric  Supply  Co.,  Ltd.,  has  been 
allowed  the  Newton  Abbot  Urban  District  Council. 

Twelve  Electricity  Orders  have  been  completely  revoked; 
the  parts  of  two  Acts  relating  to  electricity  have  been  can- 
celled; and  the  area  defined  in  the  Runcorn  Electric  Lighting 
Order,  1910,  has  been  curtailed.  Consideration  of  the  revoca- 
tion of  a  further  eight  Acts  (in  .so  far  as  they  apply  to  ele<:- 
tricity),  and  Orders  has  been  deferred.  In  five  cases  per- 
mission has  been  given  to  break  up  streets,  not  repairable  by 
the  local  authorities,  for  the  purpose  of  laying  cables. 

An  interesting  feature  of  the  report  is  the  section  announc- 
ing that  no  less  than  40  authorities  have  secured  permission 
to  erect  overhead  lines  for  the  purpose  of  supplying  electricity. 
Two  applications  for  coni«nts  to  wayleaves  came  up  for  con- 
sideration. One  of  these,  made  by  the  undertakers  under  the 
North  Wales  Electric  Power  Act,  1904,  for  consent  to  a  way- 
leave  for  certain  parts  of  the  route  of  an  overhead  line  from 
Dolgarrog  to  Colwyn  Bay,  was  granted;  in  the  other  case  the 
undertakers  under  the  Portishead  and  District  Electric  Light- 
ing Order,  1911,  applied  for,  and  were  refused  consent  for,  a 
wayleave  across  a  field. 

The  latter  part  of  the  report  gives  an  outline  of  what  the 
Electricity  Commissioners'  report  will  be.  It  first  mentions 
that  two  more  electricity  districts  have  been  delimited,  viz., 
the  West  of  Scotland  and  the  East  of  Scotland.  The  Com- 
missioners have  given  their  consent  to  the  erection  of  eleven 
new  stations,  representing  a  total  initial  installation  of 
•30.6G0  kW.  Authorised  extensions  of  .50  existing  stations 
represent  approximately  143,700  kW  of  generating  plant.  In 
addition  to  the  applications  not  disposed  of  at  the  date  of  the 
last  report,  the  Commissioners  received  394  applications  from 
local  authorities  for  sanction  to  borrow  funds  for  the  pur- 
po.ses  of  their  electricity  undertakings.  Sanctions  were 
issued  in  respect  of  389  applications,  the  total  amount  sanc- 
tioned being  ^£13,708,385. 

At  the  commencement  of  the  period  covered  by  the  present 
report  the  Commissioners  had  before  them  27  applications  for 
Special  Orders  under  Section  26  of  the  Electricity  (Supply) 
-Act,  1919,  and  during  the  period  covered  by  the  report 
received  another  43.  Of  these  applications  the  Commissioners 
made  Orders  in  33  cases.  In  one  case  an  Order  was  granted 
despite  tlie  refusal  of  consent  by  the  loc.il  authority  for  the 
parish  of  Bedworth.  .\pproval  was  given  in  seven  instances 
to  agreements  between  undertakers  for  mutual  assistance  or 
bulk  supplies.  Fifty-eight  Orders  were  made  l>ermitting 
undertakers  to  supply  electricity  to  specific  premises  situated 
outside  their  areas.  Special  syst<>ms  of  supply  ^\ere  sanc- 
tioned in  the  case  of  28  undertakings.  The  Conmiissioners 
have  dealt  with  a  number  of  applications  referred  to  them  by 
the  Unemployment  Orants  Connnittee  for  approval  of  elec- 
tricity works  propo.sed  to  be  carried  out  by  local  authorities 
with  the  aid  of  grants  from  the  Committee:  they  have  also 
assisted  the  Trade  Facilities  .\ct  Advisory  Committee  in  a  con- 
sultative capacity. 

An  appendix  to  the  report  .shows  the  position,  as  nt  March 
31st.  with  regard  to  the  electricitv  districts  delimited  by  the 
Commissioners.  This  has  been  followed  closely  in  our  pages 
M  the  various  steps  have  been  taken. 


LEGAL. 

James  Keith  &  Blackman,  Ltd.,  v.  B.  Bak.nett  (Electrical 

Engineers),  Ltd. 
Befohr  Mr.  Registrar  Dell,  in  the  Mayor's  &  City  of  London 
Court,  on  September  14th,  a  claim  was  made  by  plaintiffs,  of 
Farringdon  Avenue,  E.C.,  against  defendants,  electrical  en- 
gineers, 125,  Whitechapel  Road,  for  £i  IDs.  6d.  for  work 
done. 

Plaintiffs'  representative  said  the  defendants  ordered  two 
ventilating  fans,  and  after  delivery  found  one  of  the  fans 
wanted  altering.  They  also  required  two  fresh  switches. 
The  fan  was  altered  and  the  ewitchea  were  supplied,  the 
amount  sued  for  being  the  price.  The  goods  had  been  sup- 
plied exactly  as  ordered. 

Defendants'  representative  said  that  they  were  erecting  a 
public  building  for  the  L.C.C.,  and  required  two  ventilating 
fans.  Plaintiffs'  representative  called  and  he  was  shown  the 
plans  which  required  two  ventilating  fans,  one  to  take  the  air 
out  and  the  other  to  send  the  air  in.  The  plaintiffs'  representa- 
tive gave  the  price  of  the  fans  required,  which  was  accept<'d. 
and  the  fans  were  ordered  on  plaintiffs'  representative's  selec- 
tion. The  account  was  paid  before  the  fans  were  delivered  on 
the  job.  Afterwards  it  was  found  that  a  mistake  had  been 
made  in  the  fans  supplied  being  both  alike. 

Plaintiffs'  man  .said  it  was  simply  a  matter  of  reversing  the 
blades  of  one  of  the  machines.  The  switches  that  were  sent 
were  considered  a  danger  to  the  public  and  others  were  to 
be  sent.  The  motors  were  guaranteed,  so  far  as  workman- 
ship was  concerned,  for  12  months.  Two  or  three  days  after 
the  alterations  and  delivery  of  the  fresh  switches,  a  bill  was 
sent  to  them  for  £4  10s.,  for  which  they  considered  they 
were  not  responsible. 

Mr.  Registrar  Dell  said,  in  order  to  deal  with  the  matter 
properly,  he  would  require  the  attendance  of  the  plaintiffs' 
representative  to  whom  the  order  for  the  fans  was  given.  .-Vt 
present  be  had  only  the  defendants'  version  of  the  interview. 
He  would  not  deprive  the  plaintiffs  of  their  right  to  recover, 
which  would  depend  on  what  the  plaintiffs'  representative 
would  say.  He  did  not  want  to  encourage  the  plaintiffs  to 
bring  the  matter  on  again  unless  they  had  strong  evidence 
that  the  defendants  were  respon.sible.  He  was  fairly  satis- 
fied from  what  the  defendants'  representative  said  that  the 
plaintiffs  would  have  a  difficulty  in  making  them  responsible. 
The  case  was  adjourned. 


A  South  African  Trade  Uxiox  Case. 
The  case  of  an  electrician  who  sued  the  South  African  Council 
of  the  Amalgamated  Engineering  Union  for  fo.fHK)  was  re- 
cently dealt  with  by  the  Appeal  Court  at  Cape  Town.  In 
December,  1920,  the  Union  expelled  an  electrician  named 
A.  E.  Young,  on  the  ground  that  Young  had  aeceptt'd  an 
increase  of  ten  per  cent,  offered  by  the  Johannesburg  Muni- 
cipality to  certain  employes,  while  the  que.>;tion  of  acceptance 
was  still  under  consideration  by  the  Society.  In  consequence 
of  his  expulsion,  plaintiff  was  given  >wenty-four  hours'  notuv 
and  dismissed  from  his  employment  by  the  Municipal  Council. 
The  case  previously  came  before  the  Witwatersrand  IxkmI 
Division,  which  court  reinstated  Y^oung  as  a  member  of  the 
Union  with  full  rights  and  privileges.  He  was  not,  however. 
re-employed  by  the  Municipal  Coiincii.  Against  the  decision 
of  the  lower  Court  the  Union  appealed,  and  the  Appeal  Court 
upheld  the  appeal  with  costs  in  both  Courts. 


Steel  Erector's  Widow  Awarded  £300. 
In  the  Shoreditch  County  Court,  on  September  12th.  Ix-fore 
Judge  Cluer,  there  was  an  application,  under  the  Workmen's 
Compen.sation  .Vet,  by  the  widow  of  George  William  HikhI,  , 
of  Romford,  a  steel  girder  erector,  against  Mr.  W.  J.  C^'arns. 
a  builder,  of  Stratford,  for  compens;ition  for  the  death  of  her 
husband.  It  appeared  that  on  .luly  14th  the  deceased  man 
was  erecting  a  steel  girder  at  the  Shoreditch  Electricity  Works, 
when  he  fell  and  fractured  his  skull.  He  died  as  a  result 
of  his  injuries.  .A  claim  was  made  of  £300  for  compensation 
for  the  widow,  and  this  was  admitted. 


"  Drawback  "    .Allowance    on  Goods  for  .-Vustralia.— The 

High  Commissioner  for  .Vustralia  in  London  has  Ixvn  in- 
formed by  the  Commonwealth  Crf>vernment  that  exporters  of 
goods  to  .'Vustralia  are  now  at  lilicrty  to  u.se  the  form  of 
invoice  declaration  recommended  by  the  Imperial  Customs 
Conference,  which  will  be  adopted  as  an  offiiial  requirement 
from  .January  1st,  1923.  .■Vs  this  form  provides  for  the  inser 
tion  of  a  statement  as  to  the  amount  of  any  "  drawback  " 
or  remission  of  duty  which  has  been  or  wili  he  allowed  on 
exportation,  it.s  use  obviates  the  nt^d  for  a  supporting  certi- 
ficate from  the'  Customs  authorities  of  the  nMintry  for  export, 
hitherto  required  in  the  case  of  go<ids  exported  to  .Australia 
under  "  drawback."— F.B.I.  BuUetin. 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings.— Frederick  Hungate  Dennis, 
ril.  New  London  Road,  and  'ilc,  High  Street,  ChelniB- 
ford.  late  •JU,  High  Street,  Chelmsford.  Essex,  electrical  engi- 
neer.—The  hrst  mt^ting  of  the  creditors  was  held  on  Septem- 
ber loth  at  -JS.  Russell  Square,  London,  W.C.I.  The  C)aic)al 
Receiver,  who  pre.sided,  stated  that  he  had  not  yet  been  able 
to  issue  the  usual  report  to  the  creditors,  but.  according  to  the 
statement  of  affairs,  the  ranking  liabilities  were  MSil.  There 
were  fully-secured  creditors  for  £693  holding  securities  con- 
sisting ot  a  mortgage  on  I'il.  Kew  London  Eoad.  and  a 
charge  on  a  life  policy.  From  those  two  f«curities  there  was 
a  surplus  of  i"27C),  but  a  portion  of  that  went  to  the  partly- 
secured  creditors.  ITie  surplus  carried  to  the  assets  amounted 
to  M'iio.  The  total  a.ssets  amounted  to  j;615.  Debtor  attri- 
huted  his  failure  to  insufficient  capital  and  general  depression 
in  trade.  The  matter  was  left  with  the  Official  Receiver  as 
trustee  of  the  estate. 

Jervis  St.  Vincent  Clegr.am  F.arrant,  electrical  engineer 
and  merchant,  14,  Queen  Victoria  Street,  B.C. — The  public 
examination  of  this  debtor  w'as  held  on  Tuesday  last  week 
before  Mr.  Registrar  Mellor  at  the  London  Bankruptcy  Court, 
the  accounts  showing  liabilities  £8,692  and  assets  valued  at 
Jt'-D'l.i^,  chiefly  consisting  of  claims  and  book  debts.  Reply- 
ing to  Mr.  \V.  P.  Bowyer,  Senior  Olficial  Receiver,  the  debtor 
stated  that  for  many  years  prior  to  1908  he  was  employed 
in  various  parts  of  the  world  as  an  electrical  engineer,  but 
then  commenced  business  on  his  own  account  as  an  importer, 
and  subsequently  as  a  broker  and  merchant.  In  1917  he 
ordered  15,UCtO,00(*  electrical  pocket  batteries  from  a  firm  in 
New  York,  the  purchase  price  being  six  shillings  a  dozen; 
he  received  about  9tiO,CKX)  of  these  batteries,  but  the  balance 
was  not  shipped  owing  to  import  restrictions,  whilst  about 
one-halt  of  the  batteries  received  proved  to  be  faulty,  and  he 
had  to  return  the  money  paid  by  his  purchasers.  Witness 
made  a  claim  upon  the  vendors  for  j614,O0(i;  the  proceedings 
extended  over  a  period  of  two  years,  and  he  eventually  re- 
ceived £8,bW.  which  was  exhausted  in  payment  of  outstand- 
ing debts,  he  having  had  recourse  to  moneylenders  during  the 
interval.  His  loss  in  the  transaction  was  between  ±'4.00() 
and  i'D.lKX).  The  debtor  contended  that  he  was  more  than 
solvent,  and  attributed  his  present  position  to  his  inability 
to  collect  moneys  due  to  him  for  commissions  earned  and 
advances  made ;  to  loss  over  the  electrical  pocket  batteries ; 
and  to  stagnation  of  business  during  the  1'2  months  preceding 
the  date  of  the  receiving  order.  The  examination  was  con- 
cluded. 

H.  Garniss,  electrician,  late  of  107,  Beverley  Road,  King- 
ston-upon-Hull. — Receiving  order  made  September  12th  on 
debtor's  own  petition. 

M.  O.  Heckels,  electrical  wholesaler  and  agent,  (>43,  Wel- 
l)eck  Road.  Walker,  and  Star  Buildings,  Northumberland 
Street,  Newcastle-on-Tyne. — First  meeting  October  4th  at 
the  Official  Receiver's  offices.  Newcastle-on-Tyne.  Public  ex- 
amination October  19th  at  the  County  Court,  Newcastle-on- 
Tyne. 

Company  Liquidations. — Saitax  Mandfactdring  Co..  Ltd. 
— Winding  up  voluntarily.  Liquidator  :  Mr.  W.  Adams,  81, 
Albany  Street,  N.W.I.    'Meeting  of  creditors,  September  25th. 

Helsby  Wireless  Telegraph  Co.,  Ltd. — A  meeting  of  mem- 
bers is  called  for  October  27th,  at  Surrey  House,  Embank- 
ment, W.C.2,  to  hear  an  account  of  the  winding-up  from 
the  liquidator,   Mr.  J.  B.  Edwards. 

Dissolutions  of  Partnership.  —  Tarbuck  &  Gilbert, 
plumbers,  decorators  and  electrical  engineers,  160,  Broad 
Street,  Chesham. — Mr.  VV.  Tarbuck  and  Mr.  G.  Gilbert,  jun., 
have  di.s.'iolved  partnership.  Mr.  Gilbert  will  attend  to  debts 
and  continue  the  business. 

Renshaw  &  Marsden,  electrical  engineers,  72,  Penny  Street, 
Blackburn. — Messrs  J.  Marsden,  J.  B.  Renshaw  and  L. 
Marsden  have  dissolved  partnership.  Debts  will  be  attended 
to  by  Mr.  J.  Marsden,  who  will  continue  the  business  under 
the  same  style. 

Trade  Announcements.— Mr.  Frederick  Pratt,  23,  Queen 
.'Vnne's  Gate,  S.W.I,  has  been  appointed  sales  manager  for  the 
.Midlands.  South  of  England,  and  overseas,  for  the  products 
of  the  Ironclad  Switchgear  Co.,   Ltd.,   Eccles. 

Mr.  H.  Orgel,  wholesale  electrical  factor,  has  recently  trans- 
ferred his  business  to  3,  Bishopsgate  Goods  Station,  Commer- 
cial Street,  E.G. 

HoLOi'HANE,  Ltd.,  informs  us  that  the  prices  of  its  glassware 
and  fittings  have  been  reduced.  The  firm's  new  address  is 
Elverton  Street,  Vincent  Square,  S.W.L 

"  B.  N.  B."  Wirpxbss,  Ltd.,  has  opened  new  premises  at 
I'm.  Renshaw  Street,  Liverpool. 

Mes.sks.  .7o.\es  Bros.,  electrical  engineers  and  contractors, 
have  opened  showrooms  at  ,53.  Cardiff  Road,  Bargoed. 

The  Eixo  Electric  Mancfacturino  Co.,  Ltd.,  has  ap- 
pointed Mr.  H.  S.  Asbery.  of  3,  Paradise  Square,  Sheffield, 
as  its  sole  agent  in  Yorkshire,  and  he  will  hold  stocks  of 
all  materials  at  that  address. 

Messrs.  T.  J.  Grainger  &  Co.,  Ltd.,  31,  Side.  Newcastle- 
on-Tyne,  have  been  appointed  sole  agents  for  the  Northern 
counties  for  Messrs.  Erskine,  Heap  &  Co.,  Ltd.,  and  Messrs. 
Elliott  Bros.   (London),  Ltd. 


Mr.  W.  W.  Peck,  who  was  for  some  years  a  director  of 
Messrs.  Mickelwright,  lytd.,  of  Alperton,  is  starting  business 
as  the  Vector  Co.,  at  16.  North  Wharf.  Gordon  Road,  West 
Ealing.  I^ondon,  W.13,  and  will  make  resistances,  rheostats, 
dimmers,  and  regulating  apparatus.  Catalogues  and  lists  are 
desired. 

Early  in  1920  the  business  of  James  Gordon  &  Co.,  Ltd., 
water-powder  engineers,  was  taken  over  by  the  English  Elec- 
tric Co.,  Ltd,  and  Mr.  James  Gordon  was  retained  as  man- 
ager of  the  water-power  department.  We  learn  that  it  has 
recently  been  arranged,  on  a  mutually  satisfactory  basis,  that 
the  business  of  James  Gordon  &  Co.  .shall  in  future  be  carried 
on  as  it  was  originally.  Mr.  Gordon  notifies  us  that  he  is 
trading  as  "  James  Gordon  &  Co.,  Ltd." — an  entirely  inde- 
|iendent  concern — dealing,  as  heretofore,  in  water-power  plant 
of  all  types  and  sizes,  .^n  illustrated  leaflet,  showing  their 
turbines  and  governors,  has  been  issued. 

Mr.  H.  T.  Barnett,  M.I.E.E.,  will  shortly  be  commencing 
business  as  an  electrical  and  general  engineer  at  12,  Whitting- 
ton  Chambers,   King's  Road,  Portsmouth. 

Mr.  R.  H.  Dougan,  who  is  shortly  commencing  business  at 
13,  Davidson  Road,  Liverpool,  specnlisitig  in  the  electrical 
equipment  of  ships,  desires  to  receive  catalogues  of  generating 
sets,  switchgear  and  accessories. 

The  Midland  Electric  Light  &  Power  Co.,  Ltd.,  is 
opening  new-  offices  and  showrooms  at  14.  The  Parade,  Leam- 
ington, and  desires  to  receive  new  catalogues. 

Mr.  A.  F.  Smith  has  opened  premises  as  the  Farnborough 
Electrical  Co..  at  Farnborough,  Hants.  He  a.sks  for  price 
lists,  display  cards,  &c. 

Catalogues  and  Lists. — Heavy  Current  Electric  Acce.s- 
sories  Co.,  Park  Road,  Edmonton,  N.9. — A  trade  price  list 
of  "  M.K."  switch  plugs  and  sockets,  connectors,  switches, 
&c. 

Electrico.  Ltd.,  105,  Old  Christchurch  Road,  Bourne- 
mouth.— .An  illustrated  booklet  deaUng  with  a  variety  of  elec- 
trical devices,  and  a  pamphlet  advertising  the  "  Ultra-Rapid  " 
hand-driven   drill   and    grinding  machine. 

Messrs.  Phillips  it  Turner,  11.5,  Edmund  Street,  Birming- 
ham.— Illustrated   lists  of  electric  lighting  fittings,  &c. 

British  Electrical  Repairs,  Lid.,  2,  Long  Millgate.  Man- 
chester.—  .\  booklet  giving  details  of  methods  of  repairing 
electrical  machinery,  with  particulars  of  tests,  and  views  of  the 
firm's  works. 

The  Electric  He.ating  Co.,  6,  George  Street,  Croydon.— .'Vii 
illustrated  card  giving  prices  of  electric  fires ;  also  an  attached 
order  card. 

Engineering  &  Lighting  Equipment  Co.,  Ltd..  Sphere 
Works,  St.  Albans,  Herts. — Two  well-illustrated  leaiTets  deal- 
ing with  street  lighting  fittings,  including  brackets,  lanterijs, 
anti-vibration  disks,  &c. 

Messrs.  Thomas  &  Stinchcomb,  Narrow  Wine  Street,  Bris- 
tol.— A  priced  and  illustrated  pamphlet  describing  the 
"  Canorus  "   "  wireless  "  tuner. 

Messrs.  Lionel  Robinson  &  Co.,  3,  Staple  Inn,  W.C.l. — An 
illustrated  and  priced  leaflet  dealing  with  double-range  volt- 
meters for  wireless  ecjuipments.  .•\lso  a  pamphlet  illustrating 
several  examples  of  Western  Electric  "  B..\.G."  dilTusers  for 
use  w-ith  ga.sfilled  lamps.     Priced. 

The  Tangent  Tool  Engineering  Co.,  Ltd.,  4ii-4l,  Great 
Marlborough  Street,  WM. — An  illustrated  sheet  describing 
shearing  tools,  punches,  &c. 

Messrs.  William  Sanders  &  Co.,  Falcon  Electrical  Works, 
Wednesbury. — .\n  illustrated  and  priced  pamphlet  dealing? 
with  "  Presto  "  ironclad  switch  and   fuse-gear. 

Mr.  E.  Mitchell,  119.  Beck.side  Road,  Lidget  Green,  Brad- 
ford.— An  illustrated  price-sheet  of  hand-made  ornamental 
switch  plates  of  various  designs. 

Messrs.  Veritys,  Ltd..  31.  King  Street.  Covent  Garden, 
W.C.2. — .\n  illustrated  and  priced  booklet  dealing  with  "  Max- 
Inme  "  reflectors  and  lanterns. 

Local  Exhibition. --The  Lancashire  Electric  Power  Cn. 
is  holding  an  exhibition  of  electric  lighting  and  domestic  appli- 
ances from  September  18th  to  'UrA.  inclusive,  at  Ramsbottoin. 
There  have  been  demonstrations  of  electric  ironing,  cleaning, 
washing,  sewing,  heating,  and  lighting. 

Annual  Outing. — On  Saturday,  September  9th,  the  works 
and  office  staff  of  Premier  Electric  Heaters,  l^td.,  Birming- 
ham, held  their  annual  outing.  The  party  motored  to  Eve- 
sham in  charabancs,  where  the  day  began  with  a  full  sports 
programme  in  a  field  on  the  Avon-side,  and  boating  on  the 
river  followed.  V'arious  places  of  interest  in  the  town  and  dis- 
trict were  visited.  In  the  afternoon  tea  was  served  in  the 
Public  Hall,  aiid  at  tlie  conclusion  the  sports  prizes  were  dis- 
tributed. 

The  German  Electrical  Industry. — A  German  official  re- 
port states  that  the  reserve  manifested  in  the  demand  for  elec- 
trical manufactures  in  July  was  accentuated  to  some  extent 
in  August,  particularly  owing  to  the  scarcity  of  money.  Many 
schemes  for  central  stations  have  been  abandoned.  On  the 
other  hand,  business  was  satisfactory  in  glow  lamps,  railway 
safety  appliances,  and  telegraph  and  telephone  apparatus. 
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Book  Notices. — "  The  Electrical  Contractors'  Year-book, 
19'i2-'23."  (3t4  pp.).  London:  'Ihe  Electrical  Contractors' 
Association  (Incorp.).  Price  2s.  6d. — Every  year  this  handbook 
increases  in  size,  and  this  edition  shows  an  accession  of  forty 
paflcs.  A  cla.ssitiod  trade  directory  is  one  new  feature  of  the 
1'M■1^£^  Ycar-I)(xik,  and  this  takes  up  a  great  deal  of  the  new 
s,pi]<c.  Another  noticeable  point  is  the  largely-increased 
number  of  brunches  and  sub-branches,  there  being  4i,  as 
compared  with  28  in  the  previous  edition.  Other  additions 
are  the  working  agreement  between  the  N.F.E.A.  and  the 
N.A.S.E.,  and  the  overtime,  night-shift,  and  country  allow- 
ance agreement  of  February  24th,  1921,  and  the  rules  and 
objects  of  the  Electrical  Trades  Benevolent  Institution.  The 
president's  report  shows  an  increase  in  nuMubership  of  the 
E.C.A.  of  7.5,  making  743;  of  the  N.E.C.T.A.  of  20,  making 
593;    and  of  the  N.F.E.A.  of  49,  making  743. 

"  Tlie  Brown,  Bovcri  Rtwiew,"  August,  1922.  London  : 
Brown,  Boveri  &  Co.,  Ltd. — The  principal  article  in  this  issue 
is  upon  "  Properties  of  Transformer  Oils  and  their  Behaviour 
when  Heated  " — a  chemical  treatise.  The  remainder  of  the 
.Kpiicc  <leals  with  "  ] ..OOO-volt  Rotary  Converters  for  Direct- 
ciinriit  Railways  "  and  "  Economic  Advantages  of  Power- 
J'':ict,ii-  Compensation  by  means  of  Phase  Advancers." 

Journal  of  the  Institution  of  Electrical  Engineers.  Vol.  LX. 
No.  311.  ,Tuly,  1922.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price 
10s,  6il. — The  following  papers  are  contained  in  this  issue  :  — 
"  Electric-Farming,  or  the  Applications  of  Electricity  to  Agri- 
culture," by  Mr.  R.  Borla.se  Matthews;  "Protective 
Apparatus  for  Turbo-Generators,"  by  Mr.  J.  Kuyser ;  "The 
Provision  of  Power  for  Wireless  Telegraphy,"  by  Major  J,  H, 
Whittaker-Swinton ;  and  the  address  to  the  Western  Centre 
by  the  president,  Mr,  J,  S,  Highfield, 

Scientific  Paper  No,  443  of  the  U,S,  Bureau  of  Standards, 
"  Measurement  of  the  Color  Temperature  of  tlie  More 
Efficient  Artificial  Light  Sources  by  the  Method  of  Rotatory 
Dispersion."  (14  pp.).  Wa.shington  :  Government  Printing 
Office.  Price  5  cents. — This  paper  contains  data  on  the  colour 
temperature  of  the  gasfillcd  tungsten  lamp  and  the  carbon 
arc. 

-  We  have  received  from  Mr.  N.  C.  Woodfin,  A.M.I.E.E., 
Cape  Technical  Institute,  South  Africa,  two  useful  leaflets. 
One  is  a  diagram  of  a  typical  shunt  motor  starting  switch. 
and  the  other  is  a  list  of  fractional  parts  of  an  inch  expressed 
in  decimals.  Both  are  primarily  intended  for  the  use  of 
students. 

"  The  Universal  Directory  of  Railway  Officials  for  1922," 
London  :  The  Directory  Publishing  Co,,  Ltd,    Price  20s,  net, 

"  Standard  Handbook  for  Electrical  Engineers,"  Fifth 
Edition.  London  :  McGraw-Hill  Publishing  Co.,  Ltd.  Price 
30s,  net, 

■'  Science  Abstracts,"  A.  &  B. ;  Vol.  XXV,  Part  8;  August 
31st,  1922.  London:  E.  &  F.  N.  Spon,  Ltd.  Price  2s.  6d. 
each  net. 

Trade  with  Belfast  and  Northern  Ireland. — The  following 
letter  has  been  addrcs.^cd  by  the  President  of  the  Belfast 
Chamber  of  Commerce  to  the  principal  chambers  of  commerce 
and  railway  companies  in  Great  Britain  :  — 

"  Merchants  in  Belfast  and  district  luivi'  recently  received 
from  manufacturers  and  merchants  in  various  parts  of  Great 
Britain  letters  to  the  following  eifect  :  '  Owing  to  the  un- 
settled state  of  Ireland  we  are  now  obliged  to  make  the  terms 
cash  with  order,  kc'  They  have  also  learned  that  oflicials  of 
railway  companies  in  Great  Britain,  on  the  pretext  of  '  the 
un,settled  state  of  Ireland,'  occasionally  refuse  to  accept  con- 
signments of  merchandise  for  Belfast  and  district.  It  is 
:issinned  that  such  action  on  the  part  of  manufacturers  and 
niercliants  and  railway  officials  is  due  to  ignorance  of  the  actual 
state  of  things  in  Northern  Irel.ind  generally,  and  Belfast  and 
district  in  particular.  I.  therefore,  wish  to  point  out  that  so 
far  as  Belfast  and  Northern  Ireland  are  concerned,  there  is 
no  valid  excuse  for  the  new  impositions  in  the  matter  of 
terms,  which  unwarrantably  reflect  upon  the  credit  of  one  of 
the  thoroughly  solvent  parts  of  His  Majesty's  Empire,  or  for 
refusal  on  the  part  of  carriers  to  accept  consignments  in  the 
ordinary  way.  Bu.siness  proceeds  in  Belfast  and  Northern 
Ireland  as  formerly,  and  the  financial  stubility  of  the  mercan- 
tile community  remains  intact:  for  instance.  Belfast  Corpora- 
tion stock  stands  above  par;  Belfast  fine  trade  bills  can  be 
negotiated  at  the  minimum.  The  facts  show  that  there  is  no 
greater  risk  in  carrying  merchandise  from  any  part  of  Great 
Britain  to  Belfast  and  district  than  is  experienced  by  the 
carrying  companies  in  the  daily  conduct  of  their  affairs  in  any 
part  of  Great  Britain," 

Christianity  and  Industry. — We  are  informed  th.nt  ,a  great 
deal  of  work  has  ah-eady  been  done  in  preparation  for  the 
Conference  on  Ohristinii  Politics.  Economics,  and  Citi7:en.ship, 
wliich,  with  the  official  suniKirt  of  all  the  larger  Englisli 
churches,  is  to  be  licld  in  the  eailv  part  of  102-(.  'Hie  field 
of  inquiry  has  been  mapped  out.  and  Ihc  results  of  the  survey 
are  now  available  in  a  series  of  qucstinnniiircs,  purchasable 
for  a  few  pence  each  from  the  secretary,  Mi.ss  Lucy  Gardner. 
92,  St.  George's  Square,  S.W,1.  lliese,  and  the  replies  to 
them,  furnished  by  individuals  and  groups  in  all  parts  of  the 
country,  will  be  the  basis  of  reports  which  will  be  placed  in 
the  hands  of  the  delegates  some  time  before  the  Conference 
meets.  .\  preliminarv  meeting  of  those  interested  is  to  be 
held  at  the  Queen's  Hall  on  Thursdny,  October  26th,  at  3 
o'clock. 


Cable  Imports  into   Australia The  British  Trade   Com- 

mJesioner  in  Melbourne  having  reported  that  a  number  of 
cases  have  occurred  in  which  insulated  cable  imported  into 
Australia  from  British  sources  has  been  refused  admission 
through  non-compliance  with  the  regulations  of  the  Depart- 
ment of  Customs,  attention  is  drawn  to  the  fact  that  the  com- 
plete text  of  the  regulations  and  tests  governing  the  importa- 
tion of  rubber-covered  wire  and  vulcanised  rubber-insulated 
electric  conductors  may  be  seen  at  the  Tariff  Section  of  the 
Department  of  Overseas  Trade,  3-5,  Old  Queen  Street,  West- 
minster, S,W, 

Lantern  Slides. — Messrs,  E,  Bennis  &  Co,,  Ltd,,  of  28, 
Victoria  Street,  London,  S,W,,  wish  it  to  be  known  that  they 
have  a  large  number  of  lantern  slides  available  for  lecture 
purposes.  They  cover  mechanical  stokers,  and  coal  and  ash 
elevating  and  conveying  plant,  and  a  booklet  giving  the  titles 
and  a  brief  description  of  the  slides  will  be  sent  on  applica- 
tion. 

The  English  Electric  Works  at  Coventry  to  be  Tem- 
porarily Closed. — Our  Coventry  correspontfent  reports: — 
"  Considerable  regret  has  been  (xrcasioned  at  Coventry 
by  the  decision  of  the  directors  of  the  English  Elec- 
tric Co.  to  temporarily  close  their  extensive  works 
in  the  city  with  staff  and  workpeople  numbering  about 
800.  notices  having  been  issued  terminating  their  ^- 
gagement.  The  workpeople  have  been  given  four  weeks' 
notice  and  the  staff  eight  weeks,  the  reason  given  being  the 
general  condition  of  trade  and  the  unsettled  state  of  Europe. 
It  is  intimated  that  the  works  will  be  started  up  again  as 
soon  as  an  increased  volume  of  business  justifies  this  step,  and 
meanwhile  every  effort  will  be  made  to  absorb  at  the  com- 
pany's other  works  as  many  .if  the  Coventry  employes  as  work 
can  be  found  for.  The  other  works  referred  to  are  at  Preston, 
Bradford,  Stafford,  and  Rugby,  The  English  Electric  Co. 
took  over  the  Ordnance  Works  about  three  years  ago  and  pro- 
ceeded to  utili.se  them  for  electrical  productions.  The  Mayor 
of  Coventry  (Aid.  W.  H.  Grant),  in  view  of  the  large  amount 
of  unemployment  already  existing  in  the  city,  at  once  decided 
to  get  into  touch  with  the  directors  of  the  company  with  the 
view  of  modifying  the  deci.sion  if  possible." 

Calender's  (Leigh)  Hospital  and  Distress  Fund. — Pre- 
siding at  the  Utli  annual  meeting  of  members  of  the 
"  Anchor  "  Cable  Works  Hospital  and  Distress  Fund,  held 
in  the  works  canteen  at  Ix:-igh  on  Monday,  Mr.  J.  Bowyer 
(works  manager)  congratulated  the  employes  on  the  fact  that 
after  having  granted  relief  in  sick  and  necessitous  ca.ses  to 
the  amount  of  ,£.384  during  the  past  year,  they  had  still  a 
balance  in  hand  of  £.511.  The  officials  of  the  fund  had  done 
excellent  work  during  troublesome  times  and  deserved  the 
thanks  of  all  concerned.  The  annual  grants  to  charitable  in- 
stitutions san'^tioned  by  the  meeting  amounted  to  £91  14s, 
and  included  £20  to  the  local  infirmary.  21  guineas  to  the 
Manchester  infirmary,  and  £15  to  tlie  Leigh'  .\fter-Care  Com- 
mittee I'nr  (Consumptive  Cases.  The  following  officers  were 
re-elected  for  the  ensuing  year.  President  :  Mr.  Thomas  Peter- 
sen (Calh'uder's,  Tjondon);  trustees:  Mr.  ,1.  Bowyer,  J. P..  and 
Mr.  C.  TTulme;  lion,  treasurer:  Mr.  William  Mort:  auditors: 
Mr.  T.  Kearsley  and  Mr.  E.  Rigby ;  secretary  :  Mr.  W.  Hulnie 
Jones. 

The  Oversea  Agency  Problem. — The  Federation  of  British 
Industries  has  on  various  occasions  taken  part  in  bringing 
about  the  formation  of  groups  of  non-competitive  inamifac- 
turers  to  secure  joint  representation  in  foreign  markets,  on 
eflicient  and  economical  lines.  The  F.B.T.  correspondent  in 
Buenos  .Vires  draws  attention  to  the  need  for  action  of  this 
nature  in  South  America,  where  some  of  the  largest  British 
houses  act  also  as  agents  for  American  goods  to  the  detri- 
ment of  British  trade  Groups  should  be  formed  into  limited 
liability  companies,  the  capital  being  provided  by  the  member 
firms  interested.  This  would  permit  of  the  maintenance  of 
a  large  and  attractive  showroom  and  an  adequate  staff. 
Efficiency  of  management,  together  with  increased  sales, 
should  result  in  the  payment  of  a  .satisfactory  dividend  on  the 
capital  emp.oyed.  The  goodwill  which  u.sually  reverts  to  the 
agent  wnujd  be  retained,  and  such  a  scheme  should  be  more 
e.-onomical  to  work  than   the   present  methods. 

The  correspondent  points  out  that  previous  experiments  in 
this  direction  have  failed  because  there  was  an  overlapping 
lietween  the  different  firms,  and  becau.se  they  did  not  cover 
a   sufficiently   wide   field. 

Economics  for  Trade  Unionists. — The  National  .Mlianca 
of  Employers  and  Employed  has  arranged  a  course  of  lectures 
in  economics  and  industrial  history  for  members  of  trade 
unions.  Mr.  .f,  Prummond  Smith,  M,.\..  has  been  appointed 
lecturer,  and  the  first  lecture  will  be  given  at  the  Txindon 
School  of  Economics  and  Political  Science  on  Wednesday. 
Scptcmlx-r  27(h. 

Trade  Marks  in  Latvia.— I' nder  the  Latvian  Trade  M.irks 
Law  registration  is  an  essential  condition  of  the  protection  of 
a  trade  mark.  .'Vmong  the  information  required  is  the  full 
style  and  address  of  the  individual  or  firm.  Except  by  special 
permission  of  the  Minister  of  Finance,  trademark  inscriptions 
must  be  in  Lettish.  Tlie  initial  cost  of  registration  is.  at  pre- 
sent. 8l)0  Latvian  roubles.  The  British  Consulate  n*  Riga  is 
prepared  to  make  applications  for  registration  upon  being  pro- 
vided with  power  of  attorney. 
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Preston  Guild  Tableaux. — As  briefly  mentioned  in  our  last 
issue,  the  English  Electric  Co.,  Ltd.,  had  three  cars  in  the 
recent  Preston  Guild  procession.  One  bore  operators  carry- 
ing out  processes  in  the  manufacture  of  electric  lainl>s: 
another   was  symbolical   of  the  progress   of    light;    and   the 


.\.\    ■     E.NGLISH  ElKCTKIC  "    lAbLliAU   AT  PUESTu.N. 

third,  which  is  seen  in  the  accompanying  illustration,  was  a 
model  of  an  electric  locomotive  exhibiting  the  new  English 
Electric  camshaft  control  gear. 

Applications  for  British  Trade  Marks. — Below  is  given  a 
summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  connected  with  the  elec- 
trical trades  and  industries.  ,\ny  firm  desiring  to  enter  an 
objection  to  any  of  the  applications  has  one  month  in  which 
to  do  60  from  the  dates  mentioned  below.  In  the  ca«e  of 
foreign  firms,  the  address  of  the  British  representative  to  whom 
the  objections  must  be  sent  is  also  given  :  — 

Crown  (design).  Ko.  420,2-24.  Class  8.  Electric  cables.— 
E.  S.  Co.,  Ltd.,  233,  Tottenham  Court  Eoad,  London,  W.l. 
September  13th,  1922. 

Amplivox.  No.  426,425.  Class  8.  Telephonic  instruments. 
—The  Sterling  Telephone  &  Electric  Co.,  Ltd.,  210-212,  Totten- 
ham Court  Road,  London,   W.l.     September  13th.  1922. 

Ctmrtesy.  No.  4i5,604.  Class  8.  Dimmer  switches  for  use 
with  electric  light. — Marvulc  Acce.ssories  Co.,  43,  Lamb's  Con- 
duit Street,  London,  W.C     September  13th,  1922. 

Tex.  No.  427,533.  Class  8.  Sparking  plug  testers. — John 
Hart,  12,  Henrietta  Street,  London,  W.C.  September  13f.h, 
1922. 

Atea  (lettering  and  design).  No.  427,920.  All  goods  in  class 
8. — The  New  Antwerp  Telephone  and  Electrical  Works,  22, 
Rue  du  Verger,  Antwerp,  Belgium  (H.  A.  Gill  &  Co.,  51-52, 
Chancery  Lane,  London,  W.C).     September  13th,  1922. 

.\rgental.  No.  423, .539.  Class  13.  Electric  incandescent 
lamps  (ordinary). — Naamlooze  Venootschap  Philips  Gloe- 
lampenfabriek,  Eindhoven,  Holland  (Boult,  Wade  &  Tennant, 
112.  Hatton  Garden.  London,  E.C.).     September  13th,  1922. 

Questa.  No.  427,091.  Class  13.  Incandescent  electric  lamps 
(ordinary). — Francis  H.  .1.  Voak,  105-9,  Oxford  Street,  London, 
W.C.2.    September  6th,  1922. 

Phonoelectric.  No.  414,606.  Class  5.  Trolley  wire.- 
Bridgeport  Brass  Co.,  106,  Crescent  Avenue,  Bridgeport, 
Conn.,  U.S.A.  (White,  Langner,  Stevens  &  Parry,  88-89, 
Chancery  Lane,  London,  W.C).    September  6th,  1922. 

Mewco.  No.  427,410.  Class  5.  All  goods  in  Class  5.— 
Maidstone  Electric  Welding  Co.,  Queen  Anne  Road,  Maid- 
stone.    September  6th,  1922. 

Rolat.  No.  424,486.  Class  6.  Electric  vacuum  cleaners  and 
electric  washing  machinery.— Socictt;  Calor,  200,  Rue  Boileau, 
Lyons,  France  (Herbert  Iladdan  &  Co.,  31-2,  Bedford  Row, 
London,  W.C).     September  6th,  1922. 

AB.  (lettering  and  design).  No.  427,013.  Class  0.  _  Coal- 
cutting  machines.— .\nder.son,  Boyes  &  Co.,  Ltd.,  Flemington 
Electrical  Works,  R<jbberhall  Street,  Motherwell,  N.B.  Sep- 
tember 6th,  1922. 

Cecophone.— No.  427,617.  Class  8.  Appliances  for  wireless 
telephony.— General  Electric  Co.,  Ltd.,  Magnet  House,  Kings- 
way,  London,  W.C.     September  6th,  1922. 

Vio  Ray,  Violet  Ray  High-frequency  Electricity  (lettering 
and  design).  No.  425,693.  Class  11.  Instruments,  apparatus, 
and  contrivances,  not  medicated,  for  use  with,  or  in  the  pro- 
duction of  high-frequency  violet  rays  for  surgical  or  curative 
purposes. — Vio-Rav  Electric  Co.,  Ltd.,  114,  Charing  Cross 
Road,  Tjondon,  W.C.    September  6th,  1922. 

Elexiti*.  No.  425,359.  Class  13.  Electrical  connecting  and 
supporting  devices,  switches,  &c. — Electric  Outlet  Co.,  8,  West 
40th  Street,  New  York,  U.S.A.  (Marks  &  Clerk,  57-8,  Lin- 
coln's Inn  Fields.  l>ondon,   W.C).     September  6th,  1922. 

CaJphos.  No.  425,917.  Class  13.  Electric  lamps  and  acces- 
sories therefor.— The  Calphos  Electrical  Co.,  Ltd.,  66,  Victoria 
Street,   Westminster.   S.W.    September  6th,  1922. 

.\T  (lettering  and  design).  No.  42.5,9.59.  Class  13.  Electric 
lamps  (ordinary)  and  accessories  thereto. — Pope's  Metaaldraad- 
lampenfabriek,  Venio,  Holland  (Marks  &  Clerk,  .57-8,  Lin- 
coln's Inn  Fields.  Ixindon,  W.C).     September  6th,  1922. 

FAP.  No.  425,921.  Cla.ss  13.  Electric  conduits  and  fittings. 
— Fitter  &  Poulton,  St.  .lohn's  Engineering  Works,  Weston 
Lane,  Greet,  Birmingham.    Srptemner  6th,  1922. 


Unemployment. — The  Ministn'  of  Labour  returns  for  the 
week  ended  September  4th  recorded  a  total  of  1,328,000  un- 
employed ijersons — a  decrease  of  about  3,400  on  the  pre- 
vious week's  total.  Since  the  beginning  of  the  year  the  total 
has  been  reduced  by  about  half-a-million.  There  was  also 
a  decrease  of  2,000  "to  61,500  in  the  number  of  workers  on' 
"  short  time." 

The  highest  number  of  unemployed  persons  occurred  in 
June,  1921,  when  the  total  was  2,044,655. 

Marking  Goods  for  India. — The  importance  of  marking 
clearly  all  British  non-proprietary  goods  .shipped  to  India  is 
emphasised  in  a  I'ecent  communication  from  the  F.B.I,  corres- 
pondent at  Calcutta.  In  order  that  Indian  stockholders  may 
be  able  to  assure  their  buyers  that  they  are  being  offered 
articles  imported  from  Britain,  he  suggests  that  the  goods  in 
question  .should  be  marked  neatly  and  distinctly  "  Made  in 
England,"  "  Made  in  Sheffield,"  "  London  Make,"  or  with 
.some  such  appropriate  phrase  indicating  their  origin.  Goods 
which  are  not  so  marked  may  be  mistaken  for  those  of  In- 
dian or  Japanese  manufacture. — F.B.I.  Bulletin. 

Australian  Working  Hours. — The  .'Vrbitration  Court  has 
dismissed  claims  put  forward  by  the  Timber  Workers  and 
Amalgamatt^l  Engineers  for  recognition  of  a  44-hour  standard 
working  week.  The  President  of  the  Court  said  that  in- 
dustry could  not  be  expected  to  bear  /the  increased  cost  of 
production.  The  Court  rejected  a  similar  plaint  in  December 
last.  That  claim  and  the  one  now  dismissed  are  regarded 
as  test  cases  for  all  the  unions  of  the  Commonwealth. — 
Reuter  (Melbourne). 

Vulcanised  Fibre  Inquiry. — .'\  Board  of  Trade  Committee, 
under  the  chairmanship  of  Sir  Bernard  Mallet,  made  an 
inquiry  on  September  12th  into  a  complaint  made  by  the 
B.E.A.M.A.  (on  behalf  of  Messrs.  Sutcliife,  Crumpsall,  Man- 
chester) that  American  vulcanised  fibre  was  being  sold  in 
this  country  at  a  price  below  the  British  production  cost. 
The  Electrical  Importers'  &  Traders'  Association  appeared 
against  the  complaint.  Mr.  Swan,  for  complainants,  said 
the  agreed  selling  price  for  foreign  vulcanised  fibre  for  mecha- 
nical and  electrical  purposes  was  Is.  7d.  per  lb.,  but  it  was 
only  necessary  to  state  that  the  fibre  was  for  export  purposes 
to  evade  the  agreement  and  sell  it  at  a  lower  price.  Major 
Entwistle,  for  the  opposers,  said  that  it  was  unprecedented 
for  an  Act  of  Parliament  to  be  invoked  for  the  benefit  of  one 
individual.  Protection  would  give  the  complainant's  fii-ra  an 
ab.solute  monopoly.  After  the  taking  of  further  evidence  the 
inquiry  was  concluded. 

A  Large  Cooking  Installation. — The  White  Star  Co.  has 
shown  its  faith  in  tne  efficacy  of  electric  cooking  by  installing 
in  its  liner  Pittahurgh  what  must  be  one  of  the  largest  electric 


Carron  Range  on  the  "  Pittsbcrgh." 

cooking  installations  yet  erected.  This  waa  supplied  by 
Carron  Company,  and  the  central  galley  range  is  seen  in  tht- 
accompanying  illustration. 

Lamp  Competition  in  Italy. — The  directors  of  the  S.A. 
l'lncaniiesc(-n<*  par  le  Gaz  Aiier  en  Italic,  reporting  on  the 
p:\st  year,  recall  the  fact  that  by  arrangement  with  a  Spani.sh 
(inn  "the  latter  had  installofl  a  glow-lamp  factory  in  the 
former's  works  in  Milan,  and  had  given  the  company  the  right 
of  .selling  the  production  in  Italy.  But  in  this  respect  the 
company,  owing  to  the  absence  of  import  duties,  is  subject  to 
the  keen  competition  of  German  and  Austrian  makers,  whic'h 
has  foried  flown  the  sale  prices  of  glow  lamps  in  Italy  to  a  level 
which  yields  no  profits.  It  had  been  hoped  that  import  duties 
would  be  established,  but  nothing  in  this  direction  has  been 
done  down  to  the  present  time. 
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Wages  in  the  Tramway  Industry'. — A  national  delegate 
conference  of  tlie  Transport  &  General  Workers'  Union  was 
held  on  September  19th,  and  delegates  reported  the  attitude 
of  their  branches  towards  the  proposed  abolition  of  thie 
sliding  scale,  and  the  reduction  of  wages  by  12s.  a  week, 
in  three  instalments.  The  branches  had  unanimously  agreed 
that  all  necessary  action  should  be  taken  to  prevent  the 
employers'  proposals  going  forward. 

The  decision  of  the  conference  was  placed  before  a  meeting 
of  the  National  Joint  Industrial  Council  for  the  Tramways 
Industry  on  the  following  day   (Wednesday). 

Sunderland  Town  Council,  on  the  recommendation  of  its 
Tramway  Committee,  last  week  decided  to  forthwith 
cease  to  recognise  the  National  Joint  Industrial  Coun- 
cil for  the  Tramway  Industry  and  to  give  notice  of 
withdrawal.  Aid.  New  {Chairman  of  tlie  Committee) 
said  he  was  not  in  favour  of  a  sudden  reduction  of 
l'2s.  per  week  in  wages,  but  the  undertaking  could  not  go  on 
paying  the  scale  now  in  force.  Terms  were  best  settled 
locally,  and  until  they  came  to  an  agreement  with  the  men 
they  would  continue  to  recognise  the  terms  of  the  Industrial 
Council. 

British  Train  Traders,  Ltd. — A  company  has  been  regis- 
tered under  the  above  style  with  the  object  of  runnmg 
specially-designed  train  coaches  and  aircraft  for  the  exhibition 
of  samples  of  manufactured  goods,  after  the  fashion  of  the 
British  Trade  Ship.  The  scheme  has  many  advantages, 
and  may  meet  the  needs  of  manufacturers  and  dealers  better 
than  the  usual  methods  of  displaying  their  wares.  The  com- 
pany has  issued  a  booklet  describing  its  aims,  and  dealing 
more  particularly  with  its  initial  project,  the  running  of  a 
train  through  Canada.  The  address  of  the  company  is  Canada 
House,  4'2,  Blackfriars  Road,  S.E.I. 

New  Burnley  Kinema.— The  new  Grand  Kinema  Hall  at 
Burnley  was  opened  this  week.  The  electric  lighting  has  been 
carried  out  by  Messrs.  J.  Walton  &  Sons,  of  Nelson.  The 
Sturtevant  Co.  has  installed  a  new  type  of  vacuum  cleaning 
plant. 

American  Purchases  of  German  Bonds. — Some  astonish- 
ment has  been  created  lately  in  Berlin  by  the  extraordinary 
rise  in  the  bonds  (debentures)  of  the  A. E.G.  It  turns  out  that 
tlie  advance  in  quotations  was  due  to  purchases  made  for 
.\merican  account,  investors  in  the  United  States  having  a 
preference  for  just  a  few  German  industrial  securities,  of 
which  the   A. E.G.   represents  one. 

Australian  Import  Duties. — The  House  of  Representatives 
has  agreed  to  certain  Budget  tariff  amendments  relating  to 
wire  netting  and  fencing  wire,  galvanised  iron,  and  traction 
engines.  The  following  addition  has  also  been  agreed  to  :  — 
.\lternating-current  watt-hour  meters  :  35  per  cent.,  preferen- 
tial; 40  per  cent.,  intermediate;  45  per  cent.,  general. — 
He.uter's  Trade  Service  (Melbourne). 

JugO'Slavia. — It  is  reported  that  the  Soci^ti?  Italienne 
jiour  le  Carbure  has  disposed  of  its  shares  in  the  Societe  des 
Forces  Hydrauhques  de  la  Dalmatic  (Kcrka)  to  an  Engli.sh 
.syndicate  which  is  understood  to  be  representing  a  Jugo- 
slav group.  The  change  has  probably  been  brought  about 
by  the  fact  that  the  works  are  located  in  that  part  of  Dal- 
Miatie  which,  since  the  signing  of  the  Peace  treaty,  has  become 
Jugo-Slav  territory. 

For  Sale. — Bv  direction  of  the  Disposal  Board,  offers  arc 
invited  for  part  of  the  electrical  generating  plant  at  H.M. 
factory,  Gretna.     (See  our  advertisement  pages  to-day.) 


LIQHTINQ     AND     POWER     NOTES. 


Ayr. — Price  Reductions. — In  view  of  a.  credit  balance  of 
d611,738  upon  the  past  year's  working  of  the  electricity  under- 
taking, the  Town  Council  has  reduced  the  charges  for  electri- 
city to  pre-war  rates,  plus  25  per  cent. 

Bishop's  Castle. — Street  Lighting.— The  Town  Council 
has  accepted  the  tender  of  the  Electric  1  ,ight  Co.  at  .f  1(X)  for 
the  lighting  of  the  streets.    Tlie  agreement  is  I'or  three  years. 

Bradford. — Loans  Sanctioned. — Formal  sanction  has  been 
obtained  from  the  Electricity  Commissioners  by  the  Corpora- 
tion to  the  borrowing  of  the  following  amounts  for  electricity 
extensions: — Butter.shaw  electricity  supply.  f5.n(X)  (on  ac- 
count) for  mains;  Wyke.  f.3,'i50  (on  account)  for  mains;  and 
fl.KlO  (on  account)  for  transformer  chamlier,  &c. 

Lighting  Economy.— It  is  reported  that  a  saving  of  between 
f'D.OlX)  and  f30,(KKt  lias  Ihhmi  elTecUsl  during  the  past  summer 
hy  reduced  street  lighting.  Before  the  war  there  w-as  practi- 
cally no  distinction  between  winter  and  summer  street  light- 
ing. 

Bo'ness.— FuTrRE  of  Undkrtaking-  The  Town  Council's 
agreement  with  the  National  Electric  Construction  Co.  ex- 
pires shortly,  which  makes  it  necessary  to  decide  whether  the 
town  will  carry  on  the  electricity  works  as  a  municipal  under- 
taking, or  arrange  with   the  company  to  take  it  over  aa  a 


purely  private  concern.  The  company  has  already  indicated 
that  it  is  willing  to  take  over  the  works,  subject  to  suitable 
terms  being  arranged. 

Burton=on-Trent.— Plant  Extensio.vs.— The  Borough  Coun- 
cil has  received  the  sanction  of  the  Electricity  Commissionere 
to  the  installation  of  one  tJ,(M)-k\\  turbo-alternator  and  two 
4(l,(J(XMb.  boilers.  Sanction  has  also  been  given  to  the  bor- 
rowing of  i'104,lll  for  electricity  purposes. 

Price  KEfircTK^Ns.— The  Electricity  Committee  has  recom- 
mended the  following  reductions  in  the  charges  for  electricity  : 
—Lighting  :  Flat  rate  from  Tjd.  to  7d.  per  kWh ;  out.side  hhop 
lighting,  7id.  to  7d.  jier  kWh ;  elintric  picture  palaces,  ojd. 
to  5d.  per  kWh.  Heating  and  cooking:  l}d.  to  lid.  per 
kWh.  Power  :  A  reduction  of  KiJ  per  cent.,  except  to  con- 
sumers with  agreements.  Tramways :  2d.  per  kWh  as  from 
the  March,  1922,  readings. 

Canada.— Hydro-Electric  Development.— The  Hull  Elec- 
tric Co.  has  acquired  the  Paugan  Palls  of  the  Gatineau  River, 
together  with  the  necessary  proiierty  adjacent  thereto,  for  the 
purpose  of  hydro-electric  development  on  a  large  scale.  A  dam 
will  be  constructed  which  will  create  a  reservoir  ten  square 
miles  in  area.  The  ultimate  development  contemplated  iij 
150,000  h.p.,  and  the  cost  is  estimated  at  ten  million  dollars.' 
The  falls  are  situate  35  miles  from  Ottawa,  which  is  at  present 
dependent  upon  the  Cfaaudiere  Palls  for  the  50,0<XI  h.p.  of 
electric   energy   employed. — licuter's   Trade   Service   (Ottawa). 

Cannock.— Application  for  Order.— The  Urban  District 
Council  has  decided  to  apply  to  the  Electricity  Commissioners 
for  a  Special  Order  under  the  Electricity  (Supply)  Acts,  1882 
to  1922,  for  the  purpose  of  extending  the  area  of  supply  of 
the  Council  so  as  to  include  parts  of  the  urban  district  of 
BrownhOls,  the  whole  of  the  Rugeley  urban  district,  the  whole 
of  the  parishes  of  Brereton.  Hatherton,  Huntington,  and 
Cheslyn  Hay,  and  parts  of  the  parishes  of  CJreat  \\  yrley  and 
Penkridge.  At  the  same  time  the  Rugeley  L'rban  Council 
has  decided  to  apply  for  an  electric  lighting  Order,  and  the 
Cannock  Council  is  to  be  informed  of  Rugeley 's  application. 

Chatham. — Price  Reductions. — The  charges  for  electricity 
are  being  reduced  by  Jd.  per  kWh  for  lighting  and  id.  per 

k\\"h  for  heating. 

Clayton.— Pro.iected  Surri.v  from  Bradford. — Subject  to 
necessary  consent  being  olitained,  and  to  the  sanction 
of  the  Commissioners  to  the  requisite  borrowing  powers, 
Bradford  Electricity  Committee  has  agreed  to  extend  its  elec- 
tricity supply  services  to  Clayton,  but  in  view  of  the  recent 
defeat  of  the  City  Extension  Bill  in  Parliament,  the  Corpora- 
tion is  not  prepared  to  make  any  definite  statement  at  present 
as  to  the  incorporation  of  Clayton,  which  was  one  of  the  few 
out-districts  which  desired  to  be  absorbed. 

Continental. — Belgicm. — His  Majesty's  Consul  at  Liege 
reixirts  that,  according  to  infonuation  published  in  the  local 
Press,  the  project  for  the  distribution  of  electrical  energy 
throughout  the  province  of  Liege  has  been  referred  back  for 
further  exiimination  in  view  of  the  present  financial  state  of 
the  province,  which  shows  a  deficit  of  over  2,000,000  fr. 

Dundalk. — Raid  on  Station.— On  Septenil>er  14th  a  band 
of  anued  men  broke  into  the  power  station.  Chapel  Lane, 
held  up  the  staff,  and  compelled  the  engineers  to  cut  off  the 
lighting. 

Hoiwich.— Proposed  Electricity  SorPLT.— Mr.  Wood,  Bol- 
ton's electrical  engineer,  attended  a  meeting  of  Horwich  Dis- 
trict Council  with  a  scheme  for  the  supply  of  electricity  in 
the  district.  The  Council  is  applying  to  the  Electricity  Com- 
missioners for  a  Special  Order  authorising  it  to  generate  or 
purchase  electricity  in  bulk  and  distribute  it  within  the  boun- 
daries of  the  urban  district. 

Holmfirth. —Price  REorcTTox.— The  Urban  District  Coun- 
cil has  decided  to  reduce  the  price  of  electricity  for  lighting 
purpas<^s  from  9d.  to  8d.  per  kWh. 

Kirkwall.— Proposed  Electricity  Schemf,.— .•\n  electricity 
scheme  for  the  burgh  is  proposed,  and  the  Town  Council  is 
to  appioacli  the  Electricity  Commissioners  upon  the  subject. 

Knaresborough. —Proposed  W.atf.r-power  Scheme.— The 
Council  has  in  hand  a  scheme  for  generating  electricity  by 
the  use  of  the  water-power  of  a  mill  weir  on  the  River  Nidd. 

Lampeter. — Permission  to  Supply  Refused.— The  Town 
Council  has  refused  to  give  consent  to  the  application  of  Mr. 
William  Jone.s  for  an  electric  lighting  Order  on  the  ground 
that  he  would  have  a  monoixily  of  electricity  supply  in  the 

borough, 

I.landrindud  Wells.- Purchase  of  Electricity  Undek- 
taking.-  It  was  reiHirted  at  a  rei-ent  meeting  of  the  l'rban 
District  Council  that  the  Electric  Lighting  Co.  was  willing  to 
enter  into  a  provisional  agreement  for  the  sale  of  its  under- 
taking to  the  Council  for  the  sum  of  £22..t0i>.  plus  £1'yO  for  the 
adjoining  property.  Tlie  Council's  technical  adviser  (Mr. 
J.  W.  Burr)  is  preparing  detailed  pjirticulars.  with  a  view  to 
ascertaining  from  the  Electricity  Coimnissioners  the  terms 
upon  Tshich  the  neceaeary  loan  would  be  granted. 
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London.-  St.  PAXCRAS.—Exffnsi'oiis.— Subject  to  the  con- 
sent of  the  Electricity  Commissioners,  the  Borough  Council 
is  to  make  the  following  additions  and  extensions  at  the 
King's  Koad  station: — I  wo  large  boilers,  ibU.UllO;  extension 
of  boiler-house,  steelwork,  &c.,  ±'10,(ltKJ;  switchgear,  i;3,(K.KI; 
and  one  5,000-k^^'  turbo-generator,  including  pipework, 
foundations.  &c.,  J:'3'J,000:    total  estimated  cost,  i'8'2,000. 

Price  Wfi/uctioHS.— The  Electricity  and  Public  Lighting 
Committee  reports  that,  maintaining  the  present  rates,  the 
estimated  profit  for  the  current  year  would  be  ±'42,000.  The 
Committee  therefore  recommends  the  following  reductions  in 
charges :— Power  and  heating,  from  lid.  to  Id.  per  kWh : 
lighting  (flat  rate),  from  6d.  to  5d.  per  kWh;  and  street 
lighting,  from  3d.  to  '^Jd.  per  k»vh.  These  reductions,  jt  is 
anticipated,  will  reduce  the  year's  profit  to  JtlS,000. 

Maina  HHrnsions. — The  Committee  recommends  the  instal- 
lation of  a  new  high-pressure  cable  and  distributing  mains  at 
an  estimated  cost  of  ±'4,.500. 

Stoke  Newingtok.— PnVc  Hcdiiction.— The  Electric  Light- 
ing Committee  recommends  a  reduction  of  Jd.  per  kWh  in 
the  charges  for  electricity  for  lighting,  heating,  and  power. 

I'lirclmxr  of  Cookers. —  The  Committee  propo-ses  to  purchase 
ten  electric  cookers  at  a  cost  of  ill'2  tjs.  each,  to  be  re-sold  on 
a  hire-purchase  system.  It  is  also  proposed  to  buy,  at  a 
'cost  of  £130,  a  cooker  suitable  for  providing  for  90  persons. 
This  will  lie  installed  at  the  premises  of  the  Female  Guardian 
Society,  and  the  latter  body  will  repay  the  cost  at  the  rate 
of  £'26  per  year  for  seven  years. 

Fl'LHA.M. — Looks  Sanctioned. — Tlie  Borough  Council  has 
received  the  .'sanction  of  the  Electricity  Commissioners  to 
borrow  the  following  amounts: — Mains  and  services  (includ- 
ing i'tJ.IKH)  for  uns|X'citied  e.xtensious  of  mains),  £1.5,896;  and 
for   transformers  and  switchgear,    £4,'25'2;     total,  ±''20,148. 

Maina  E.rtcnsion. — ±'3,000  is  being  spent  uixm  a  cable  from 
the  Waterford  Road  sub-station  to  FitzOeorge  Avenue,  sub- 
ject to  the  approval  of   the  Electricity   Commissioners. 

Shoreditch .—Pn'cc  Heductions.— The  Lighting  Committee 
has  drawn  up  a  schedule  of  reduced  prices  which  it  is  pro- 
posed shall  have  eft'ect  as  from  the  pre^-nt  month's  meter 
readings.  The  following  are  the  principal  charges  : — Light- 
ing :  Maximum  demand  rate,  7d  i>er  kWh  for  the  first  H 
hours,  3jd.  thereafter;  flat  rate.  fiil.  per  kWh ;  theatres  and 
music-halls,  .5d.;  outside  lighting  (.signs  and  arc  lamps),  4d. ; 
factory  lighting  from  3..5d.  to  .5d.  per  kWh,  according  to 
con.sumption ;  electrical  showrooms — energy  for  trade  and 
testing  purpo.ses — 4d.  Heating :  IJd.  per  kWh.  Cooking : 
IJd.  per  kWh.  Power :  Maximum  demand  system,  2tls.  per 
quarter  per  electrical  h.p.,  plus  l.'2.5d.  per  kWh.  (A  special 
si'ale  of  discounts  is  also  included  in  this  portion  of  the 
schedule) ;  maximum  price,  10  per  cent,  load  factor.  2.5d.  per 
kWh,  less  than  10  per  cent,  load  factor,  3d.  p^r  kWh. 

Hire  of  .Ipplianccs. — A  scale  of  quarterly  charges  has  been 
fixed  for  the  hiring-out  of  electrical  appliances  by  the  Borough 
Council.  The  charge  for  cookers  ranges  from  8s.  6d.  per 
quarter  for  cookers  valued  at  ±10,  to  32s.  for  those  costing 
±'40.  Electric  radiators  will  be  charged  for  as  follows:  — 
1-kW,  2s.  (jd. ;  2-kW,  3s.  6d. ;  and  3-kW.  4s.  The  charge  for 
electric  kettles  (3-pt.  size)  will  be  2s.  (Id.,  including  main- 
tenance, or   Is.  not  including   maintenance. 

In.stallation  nf  Feeder. — The  Borough  Council  is  seeking 
sanction  to  expend  the  sum  of  ±1,431  upon  the  laying  of  a 
feeder  main  to  the  works  of  the  .\ston  Constniction  Co.,  Ltd. 

HAIkniERSMlTH. — Vfar'.5  iror/,-iHi7.— The  accounts  for  the  year 
ended  March  31.st  last  of  the  electiicitv  undertaking  record 
a  total  income  of  ±182,717,  as  compared'  with  ±178,,'J49  in  the 
previous  year.  Tlie  expenditure  upon  revenue  account 
amounted  to  ±]20,'.)0S,  us  against  ±143,494,  leaving  a  gross 
profit  of  ±.")2,S(i,s  ((.'34.8.55).  Interest,  sinking-fund  charges, 
ic,  absorU-d  .±37,091  (±20,221).  making  the  net  result  a  profit 
of  ±15,114,  considerably  more  than  the  preceding  year's  profit 
— ±'5,'J33.  There  was  a  slight  decrea.se  in  the  amount  of 
energy  sold— from  15.497,820  to  16.'2<32,130  kWh.  but  the 
average   price  obtained  per   kW'h   ro.se   from  2.64d.   to   2.76d. 

In  his  report,  the  engineer  (Mr.  G.  G.  Bell)  said  that  the 
fuel  consumption  had  been  improved  from  4.08  to  3.81  lb. 
per  kW'h  generated  :  one  boi'er  had  been  operating  on  pow- 
dered fuel.  During  the  year  ±1.30,440  had  been  expended  on 
capital  account.  Of  this  ±65,000  was  in  connection  with  the 
two  new  10,000-kW  sets,  and  mains,  services,  and  trans- 
formers cost  about  ±65,000. 

Mansfield.— .Vppi.ication  tor  Order.— 'llie  Town  Council 
has  applied  to  the  Electricity  Commissioners  for  an  Order 
authorising  it  to  supply  electricity  in  the  urban  districts  of 
Siitton-in-.'^shfield  and  Huthwaite. 

.Montrose.— Pi'Bi.ic  Liohtino.— The  Toun  Council  has 
accepted  the  offer  of  the  North  of  Scotland  Electric  l,ight 
and  I'ower  Cn..  Ltd..  of  ±875  per  annum  for  a  pcrii.d  of  three 
years,  fur  tli.'  public  lighting  of  the  town 

North  Wales. — Bi'i.i;  Si'rci.v  .'VriHEEMENT.  Tlie  ilr:ift  agree- 
ment with  the  Bangor  Corporation  for  the  supply  of  electricity 
in  bulk  ha.i  been  considered  by  the  Menai  Bridge  T'rljan  Coun- 
cil and  confirmed.  It  was  explained  that  the  cable  would  be 
laid  by  the  Bancor  Corporation  midway  acro.^s  the  Suspensinn 
Bridge.  The  Menai  Bridge  Council  would  pay  towards  the 
capital  charges  and  would  also  put  up  a  transformer  station 
in  its  own  premises.  The  charge  for  each  kWh  in  excess 
of  20,000  kWh  TTuld  be  Ud.    The  guaranteed  minimum  de- 


mand was  for  20,000  kWh.  Roughly,  the  consumption  at  pre- 
sent was  16,000  or  17,000  kWh,  but  there  was  every  reason 
to  think  that  additional  houses  would  be  wired. 

CowLVL)  Dam. — Un  \\'ednesday  the  new  Cowlyd  Dam,  which 
has  been  constructed  by  the  Aluminium  Corporation,  Ltd. 
(in  a-ssociation  with  the  North  Wales  Power  Co.,  Ltd.),  at  a 
cost  of  over  ±'200,000,  was  formally  opened  by  Sir  John  Snell, 
in  the  presence  of  a  large  number  ol  spectators  interested  in 
electrical  matters  throughout  the  North  Wales  and  Chester 
Electricity  District. 

Northern  Ireland.— The  Financial  Times'  Belfast  correspon- 
dent reiJorts  that  a  syndicate  has  been  formed  to  carry  out  a 
hydro-electric  scheme  employing  the  Lower  Bann  River  above 
Coleraine.  It  is  calculated  that  an  annual  output  (jf  30.000,000 
kWh  is  obtainable,  and  it  is  hoped  to  supiily  not  only  the 
adjacent  industrial  towns  of  Coleraine,  Ballymoncy,  Antrim, 
and  Ballymcna,  but  also  to  transmit  a  sub.stantial  surplus  to 
Btdfast.  35  miles  away.  A  Bill  is  to  be  promoted  for  the  pui- 
po.-ic  ill  the  next  session  of  the  Northern  Ireland  Parliament, 
and  it  i..;  stated  that  the  necessary  funds  are  already  available. 

Oldham.— Price  Reductions.- The  Electricity  Department 
111  the  Town  Council  has  reduced  the  price  of  energy  for 
lighting  and  power  purposes  as  follows,  with  effect  from  Sep- 
tember 26th: — Cotton  mill  supplies:  Increase  of  '20  iier  cent, 
to  be  discontinued;  power  (other  than,  lotton  mills),  increase 
to  be  reduced  from  75  per  cent,  to  .55  per  cent. ;  lighting,  in- 
crcas<'  to  be  reduced  by  10  per  cent.,  making  the  increase  over 
jire-war  prices  approximately  65  per  cent.  'J'lie  Hat-rate  charge 
for  .lighting  is  to  be  4id.  jier  unit.  In  the  case  of  two-rate 
meters,  the  high  rate  is  to  be  charged  from  4  p.m.  to  8  p.m., 
instead  of  from  6  p.m.   to   10  p.m. 

Portsmouth. — Pumping  Plant  Supply.— The  Town  Council 
is  applying  to  the  Electricity  Commissioners  for  sanction 
to  a  loan  of  ±10,(KXI  for  new  main  transmission  lines  from  the 
generating  station,  in  order  to  supply  electricity  for  the  pump- 
ing plant  in  connection  with  a  new  drainage  scheme. 

Rothesay. — Electricity  Supply. — The  Town  Council  is  in- 
(juiring  of  tlie  Rothesay  Ti'amway  Co.  regarding  a  supply  of 
electricity  to  the  burgh. 

Seaton.— Electricity    Supply    Scheme.— .\    committee    has   ' 
been  formed  for  the  purpose  of  carrying  out  an  electric  light- 
ing scheme  submitted  by   Mr.    Roycc,  of   Bristol.    It  is  pro- 
posed to  form  a  local  company  with  a  caiiital  of  about  ±8,000. 

Staines.— Special  Order.— The  Electricity  ConimissioncrB 
have  made  a  Special  Order  authorising  the  Egham  and 
Staines  Electricity  Co.,  Ltd.,  to  .supply  electricity  in  the 
parishes  of  Ashford,  Stanwell,   Wraysbury,  and  Thorpe. 

Straits  Settlements. — Penang. — The  Municipality  of  Ponang 
is  negotiating  for  the  construction  of  a  large  power  stat'ou  on 
the  Prai  wharves,  from  which  Penang  \vill  be  .supplied  by 
means  of  subiiiariiie  caliles.  The  station  has  been  designed  for 
an  ultimate  capacity  of  135,(HKI  h.p.,  .-inil  will  be  capable  of 
dealing  with  the  whole  of  I'enaiig,  Province  Wellesley,  and 
possibly  parts  of  Kedah.  There  will  be  electric  cranes,  &v., 
at  the  Prai  wharves,  and  the  tramway  .system  is  being  con- 
verted for  raillcss  electric  cars. — Kenter's  Trade  Service  (Sin- 
gapore. 

Stirling. — Year's  Working.- Tlie  aecnuiils  ul  the  nuniicipal 
electricity  undertaking  (engineer:  Mr.  W.  K.  .Murray)  record 
a  revenue,  during  the  year  ended  May  15th  last,  of  ±15,5U> 
and  w'orking  expenses  of  ±10,138,  leaving  a.  gross  profit  of 
±5,376.  To  this  was  added  a  profit  of  .±4  from  the  hiring  of 
motors.  Capital  charges  absorbed  ±3,685,  and  the  net  profit, 
transferred  to  reserve,  was  ±1,695.  The  energy  sold  was 
•■),S5,'291  kWh,  as  compared  with  683,903  kWh  in  the  previous 
year. 

Sunderland. — Extensions.— The  Town  Council  has  adopted 
the  following  proposals  of  the  Electricity  Committee: — The 
provision  of  additional  switchgear  at  Dunning  Street  sub- , 
station,  estimated  cost,  ±6'27;  the  erection  of  an  oiien-type 
sub-station  at  Hendon  Dock,  with  necessary  mains  equip- 
ment, ±2,301;  the  extension  of  mains  in  certain  streets, 
±2,164 ;  and  repairs  to  the  roof  of  Ilylton  Road  works,  ±1,094. 

Walsall.— Extension  ok  Supply.— The  Town  Council  is 
applying  to  the  Electricity  Commissioners  for  a  Special  Order 
authorising  it  to  supply  electricity  within  various  adjoining 
areas,  and  also  for  sanction  to  borrow  ±2,000  for  mains  and 
switchgear. 

Western  Highlands.- The  IjOchaber  Scheme  Delayed.— 
The  Hiitisb  Aluiniriium  Co.  is  to  delay  iiroceeding  with  the 
LdcbalMT  liydro-eleclrical  .scheme  until  costs  an;  reduced. 
The  company's  Act  allows  it  five  years  in  whic'b  to  make  ii 
commencement  of  the  work. 

Wickford.— Electricity  Supply. -Ilie  Wickford  and  Dis- 
trict Supply  Co.,  Ltd.,  has  applied  to  the  Electricity  Commis- 
sioners for  consent  to  establish  a  generating  .station  on  the 
Beeches  estate. 

■i'eovil. — Extension  of  Time  Approved.— Tlie  Town  Coun- 
cil has  approved  of  a  final  extension  of  six  months  being 
granted  to  Petters,  Ltd.,  for  carrying  out  the  vrrks  under  its 
electric  lighting  Order. 
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TRAMWAY    AND    RAILWAY    NOTES. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Canada.— MoMitEAi.  IFarhour  Hailway  Ei,k(ti:ikii'ati(in.— 
Electiiiii'ation  of  the  Harbour  railway  terminals,  with  a  total 
length  nl'  5iS  miles,  is  proceeding,  ami  it  is  exijected  that  by 
the  end  (jf  September  4'2  miles  will  have  been  electrified.  The 
remaining  It!  miles  will  probably  be  completed  next  season, 
according  to  a  statement  i.ssued  by  Mr.  M.  P.  Fennell, 
manager  of  the  Montreal  Harbour  Commission.  Electric  loco- 
motives of  a  type  especially  suited  for  harbour  work  will  be 
purchased  by  the  Commis.sion. — Renter's  Trade  Service 
(Montreal). 

Chile.— Railway  Electrification.— The  Chilean  Govern- 
ment's policy  is  to  electrify  the  whole  of  the  broad-gauge  rad- 
ways  under  its  control — over  3,UU(I  miles.  It  ha,s  been  con- 
sidered that  the  8,0l)U-V  d.c.  system  is  most  suitable,  having 
regard  to  the  conditions,  and  piactically  the  whole  of  the 
.necessary  power  will  lie  derived  from  hydro-electric  resources. 
The  contract  for  the  fir.st  part  of  the  scheme — the  electrifying 
of  the  Valparaiso-Chile  lines,  a  distance  of  IIG  miles — went  to 
.\merica,  the  British  tenders  having  been  considerably  under- 
cut. Apart  from  the  Stat*>  railways  there  is  al)out  L.'JOO  miles 
of  privately-owned  track,  and  the  electrification  of  much  of 
this  is  being  con.sidered. 

Dundee.— New  Trolley  Device.— The  Corporation  Tram- 
ways Committee  recently  witnessed  a  demonstration  of  a  new 
safety  device  invented  by  a  young  Ijeith  mechanic  [or  the 
preventing  of  trolley  heads  from  falling  off.  nie  device  is 
simple  in  design  and  the  cost  is  comparatively  small.  The  in- 
ventor was  congratulated  and  a.  recoinmenilation  will  be  made 
to  have  the  new  apparatus  installed  on  all  the  department'e 
cars. 

Falkirk. — Projected  iMrnovEMENTs — Representations  as  to 
Ihe  unsatisfactory  condition  of  the  track  between  Falkirk  and 
Laurieston  having  been  made  to  the  Falkirk  and  District 
Tramways  Co.  by  the  Eastern  District  Committee  of  the 
(JtirUng  C.C.,  the  company  has  intimated  Ihat  three  schemes 
are  under  consideration,  via.,  the  renewal  of  the  track  with 
concrete  foundations,  at  an  estimated  cost  of  i,'l'l,tX)0-d616,CK10: 
ihe  relaying  of  the  line  on  sleepers;  or  the  abandonment  of 
Ihe  tramway,  substituting  therefor  a  railless  vehicle  .service. 
The  committee  decided  to  send  a  deputation  to  interview  the 
company,  and  a  report  is  to  be  presented  at  the  next 
meeting. 

Glasgow. — PuoposEU  Extensions. — The  extension  of  the 
Iramways  from  Clarence  Drive  to  Great  Western  Road,  and 
the  introduction  of  a  railless  trolley  car  service  from  Clark- 
:.ton  to  Eaglesham,  are  proposals  under  consideration  by  the 
Corporation. 

L.  &  N.W.  Railway. — Bleitrification. — A  new  cable  is 
lieing  laid  along  the  eastern  side  of  the  Liverpool,  Waterloo 
rnd  Southport  line  of  the  L.  &  N.W.  Railway.  It  is  under- 
stood to  be  the  intention  of  the  management  to  add  to  the 
high-pressure  power,  and  thus  enable  it  to  lengthen  the 
trains,  which  rarely  exceed  five  coaches.  By  adding  one  or 
(wo  more  coaches  to  each  train  during  the  business  hours 
imich  congestion  and  stra~plianging  will  be  avoided. 

Leicester, — Year's  Working. — The  report  on  the  working 
of  the  tramway  undertaking  for  the  past  year  shows  a  delicit 
of  i"20.000. 

I.ondon.- Late  "  UNiiERCinouNn  "  Trains. — In  reply  to 
questions  raised  in  certain  daily  papers  the  "  ITnderground 
loinpanics  have  issued  a  statement  showing  that  the  last 
trains  from  busy  traffic  centres  leave  at  about  12.80  a.m. 
Later  trains  have  been  tried,  but  the  traffic  was  so  small  as 
to  preclude  their  continuance.  The  first  trains  commence 
running  as  early  as  4.45  a.m.,  and  as  the  last  train  does  not 
cease  running  imtil  1.14  a.m.,  only  3J  hours  is  available  in 
which  to  carry  out  inspection  and  overhauling. 

CiTV  AND  South  TjONDon  Railway.— A  two-ininutc  service 
is  now  being  operated  during  the  "  ru.sh  hours  "  on  the  lino 
between  Clapham  Common  and  Moorgate. 

Newcastle-on=Tyne. — New  Route. — A  scheme  is  in  hand 
'or  laying  a  double  tramway  track  across  the  High  I/^vel 
bridge,  which  will  connect  ui>'Newcastlc  with  Gateshead.  Tlie 
fcheme  will  necessitate  considi'iable  reconstruction  of  thc 
bridge,  the  estimated  total  co.st  being  A''.i'2,(XKX  of  which  tlie 
Corporation  will  bear  six-elevenths.  The  North-Bastern  Rail- 
way Co.  i.^  to  carry  out  the  work,  and  \\ill  receive  Jd.  per 
passenger  from  the  receipts.  This  connecting  link  will  give  a 
direct  tramway  route  of  fix  miles  from  Gosforth  Park  to  Ihiw 
Fell. 

South  Shields.— New  Route.— With  the  oI>icct  of  providing 
work  for  the  unemplnved  the  Tramways  Committee  ha«  sub- 
mitted a  scheme  to  the  Unemployed  Grants  Committee  for 
laying  down  a  track  so  as  to  make  a  connecting  route  from 
the  pier  head  to  Westoe  via  the  sea  front. 


Atlantic  Cables.— The  <;ibli'  from  Ballinskcllijis,  Ireland, 
to  Harbour  Grace  (Newfoundland)  and  Halifax  was  taken 
over  recently  by  the  Imperial  Cable  from  the  Western 
Union  Cable  Co.  The  British  Government  purchased 
the  cable  in  November,  liMI,  for  i;7.50,0(iO,  but  it  had 
remained  under  Western  Union  control  by  lease.  The  cable 
taken  over  was  laid  in  lfi74,  and  was  the  first  transatlantic 
cable  to  use  the  Muirhead  duplex  system.  Its  first  Nova 
Scotia  landing  place  was  at  Torbay,  Guysboro'  county,  but  it 
was  moved  to  Halifax  in  1887. — i'Accirunl  News. 

Brazil. — Telephone  Rates.— At  last  the  Brazilian  Traction 
Co.  has  obtained  a  revision  of  the  concession  regulating  the 
telephone  service  of  the  City  of  Rio  de  Janeiro,  in  which  it  is 
largely  interested.  The  old  contract  was  apparently  quite 
inapplicable  to  present-day  conditions,  csinu-ially  having  re- 
gard to  currency  depreciation.  A  new  contract  has  been 
signed,  under  which  rates  will  vary  with  the  exchange,  and 
other  onerous  conditions  are  eliminated.  The  new  rates,  it  is 
stated,  are  calculated  to  afford  an  adequate  return  to  present 
and  future  capital  investments,  and  are  subject  to  revision 
every  five  years.  Brazil  Tiaction  shares  have  been  much  in 
favour  of  late,  and  from  the  lowest  of  31  touched  at  one  time 
this  year  the  price  has  risen  to  53. — Evening  News. 

Cuba. — Wireless  TELErnoNV.— .\n  increasing  interest  is 
being  taken  in  Cuba  in  radio-trlcgraphy  and  telephony,  with 
the  result  that  considerable  orders  for  apparatus  arc  being 
placed.  It  is  intended  to  install  a  broadcasting  station  power- 
ful enough  to  be  heard  in  every  town  in  the  Oricnte  Province. 
Hitherto,  little  but  amateur  work  had  been  employed  in  con- 
nci-tion  with  the  receiving  stations  in  use,  the  necess;iry  parts 
having  been  obtained  from  abroad  and  assembled  on  the  spot. 
Lat^'ly.  owing  to  the  increased  demand  for  apparatus  and 
.•i(ci>ss(iries,  local  .stocks  have  been  considerably  depleted.  The 
proximity  of  Cuba  to  the  broadca.sting  facilities  alTorded  by 
the  United  States  has  increased  the  possibilities  for  develop- 
ing a  market  there  for  other  radio  sets. — Reuter's  Trade 
licroicc. 

Germany. — Increased  Tariffs— The  Reichsrat  has  ap- 
proved the  new  postal  tariff  by  which  the  postal,  telegraph. 
and  telephone  fees  will  be  considerably  raised.  In  spite  of 
the  large  increases,  the  Minister  of  Posts  declares  that  there 
wiir  be  a  deficiency  of  from  fifteen  to  twenty  millianl  marks 
in  the  budget  for  posts  and  telegraphs.  The  Reichstag  has 
still  to  give  its  approval  to  the  proposed  increases.— flcufer 
(Berlin). 

Holland. — Illegal  Wireless  Transmkssion.— .'V  member  of 
a  Dutch  banking  firm  is  being  proceeded  against  for  sending 
wireless  code  messages  to  Ixindon  with  reference  to  Stock 
Exchange  transactions.  These  messages  were  principally 
concerned  with  oil  shares.  Although  the  firm  had  three  re- 
ceiving .stations  for  wireless  messages  it  had  been  unable 
to  obtain  permission  from  the  Dutch  Government  for  the 
sending  of  wireless  niess.ages  to  London.  The  defendant  is 
alleged,  therefore,  to  have  bribed  a  young  wireless  operator 
in  the  Dutch  army  to  send  the  messages,  thus  infringing  the 
law.     This  operator  will  be  court-martialled. — D(ii7i/  Mail. 

Ireland.— Postal  Strike.-TIic  .strike  of  the  Po.«t  Office 
workers  in  the  South  of  Ireland  has  resulted  in  ahnost  a  com- 
plete paraly.sis  of  business.  The  Belfast  telegraphists  recently 
addressed  a  most  indignant  protest  to  the  T'nion  of  Post  Office 
Workers  against  having  Press  ami  private  messages  from  the 
South  of  Ireland  sent  to  England  and  el.sewhere  via  Belfast. 
The  Post  Office  authorities  have  replied  to  the  Union  that  the 
matter  complained  of  will  have  con.sideration.  The  strike  is 
generallv  confined  to  postal  workers,  tlie  telegraphists  not 
i^ciog  affected,  but  in  some  parts  they  have  been  interfered 
with. 

Jersev.— PuKciiASE  of  TEixnioNE  System.— Tlie  Jersey 
States  have  decided  to  accept  the  offer  of  the  postal  authori- 
ties to  .«ell  the  telephone  system,  they  agnving  to  pay  £32.032 
and  take  over  all  liabilities.— T/ir  Times. 

New  Zealand. — Pnorosm  Wireless  Station. — "SU.  .T.  G 
Coat^^s  (the  PoRtmnster-General)  has  informed  Parliament  (hat 
the  Government  is  considering  the  establishment  of  a  high- 
power  wireless  station.  Tt  has  not  yet  been  decided  whether 
New  Zealand  will  have  a  system  directly  communicating  with 
Great  Britain  or  whether  it  will  form  a  link  in  the  Empire 
wireless  chain.— f?ci/f(T  (Wellington). 

Norwav.— Wireless  Ti-Li'PnoNV. — Mr.  Encset,  director  of 
the  Sljite' Telegraph  \dministration  at  Christiania.  is  reported 
to  have  stated  tint  the  Norwegian  Government  has  reserved 
the  right  to  utilis.>  both  wireless  (elephonv  and  teleprnphv  in 
that  country  .\  vear  ago  the  Marconi  Co  carried  out  wire 
less  telephone  experiments  between  the  West  of  Norway  and 
England,  which  were  satisfactory,  and  similar  trials  were 
recently  made  bv  the  telegraph  administration  between 
Tvristianssund  and  Grin.  It  is  proposed  to  erect  a  new  Tire- 
less station  at  Trondhjem  of  similar  capacity  to  th.''t  at  Run- 
demanden.  and  nl.so  to  enuip  it  for  telephony.  It  will  he 
necessary  to  reconstruct  for    the    same    purpose    jit    Kunde- 
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manden  and  at  all  the  coastal  stations,  as,  for  instance,  those 
at  Flekkero,  Tpomo  and  Utsire.  Mr.  Hermod  Petersen,  one  of 
the  State  engineers,  has  been  dispatched  to  England  further 
to  investigate  the  problem  in  the  light  of  the  experience 
ah-eady  gained  there. 

River  Plate. — Uxderground  Cables — It  is  reported  from 
Bahia  Blanca  that  the  United  River  Plate  Telephone  Co., 
with  the  object  of  improving  the  service  there,  intends  to  re- 
place the  overhead  wires  by  underground  cables,  and  that  it 
has  already  received  -58,000  kilos,  of  cable  for  this  purpose.— 
Review  of  the  River  Plate. 

Russia. — WiKELEss  Telegraphs. — A  Moscow  message  says 
that  the  Central  Radio  Telephone  Station  at  Moscow  has  suc- 
ceeded in  communicating  quite  distinctly  with  Obdorsk,  a 
town  in  the  Arctic  region  of  Western  Siberia,  a  distance  of 
over  l,i50  miles. — Central  News  (Copenhagen). 

The  Telephone  Service. — New  Exchange. — A  new  exchange 
was  ojx-ncd  on  September  16th  at  Inverness.  A  central- 
battery  switchboard  with  the  necessary  auxiliary  equipment 
has  been  installed  at  the  post  office  in  Queensgate  to  take  the 
plat*  of  the  magneto  equipment  at  the  present  exchange  in 
Union  Street,  which  has  served  the  town  for  about  '30  years, 
and  is  now  inadequate  for  the  growing  telephonic  requue- 
ments  of  Inverness  and  district.  The  new  exchange  is  fitted 
for  the  accommodation  of  780  subscribers'  lines,  as  compared 
with  4.50  Unes  at  the  present  exchange,  and  is  constructed  so 
that  its  capacity  may  be  readily  increased  up  to  1,500  lines. 
The  post  office  building  has  been  enlarged  to  accomfl.\odate 
the  equipment. — Financial  Times. 

Uruguay. — Wireless  Telegraphy.— It  is  aimounced  that  a 
decree  will  shortly  be  issued  regulating  the  installation  of 
radiotelegraphic  and  radiotelephonic  stations  in  Uruguay. 
Such  stations,  it  is  stated,  will  be  permitted  anywhere  excejrt 
at  points  where  State  stations  exist,  provided  that  they  are 
not  within  50  kilometres  of  the  sea  coast  or  of  the  Argentine 
and  Brazilian  frontiers,  and  that  they  are  not  installed  in  im- 
portant cities  or  towns. — Review  of  the  River  Plate. 

Wireless  Telephony. — Weather  Forecasts. — An  interesting 
announcement  concerning  the  distribution  of  weather  fore- 
casts was  made  by  Dr.  G.  C.  Simpson,  the  director  of  the 
Meterological  Office,  at  a  meeting  of  the  Mathematical  and 
Physical  Science  Section  of  the  British  Association  at  Hull.  It 
was  stated  tha.t  the  present  distribution  by  wireless  telegraphy 
was  made  in  the  Morse  code,  and  one  speaker  suggested  that 
he  was  too  old  to  begin  to  learn  Morse.  He  asked  why  infor- 
mation could  not  be  sent  out  by  wireless  telephony.  Dr. 
Simpson  said  a  scheme  of  this  nature  had  already  been  pre- 
pared with  details  worked  out  for  distributing  the  "  general 
inference  "  by  wireless  telephone  as  soon  as  there  was  an 
organised  scheme  for  broadcasting  in  this  country.  When 
such  broadcasting  was  authorised  the  Meteorological  Office 
would  be  able  at  once  to  issue  forecasts  in  this  way. — Dailu 
Telegraph. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  iss^ie  of  the  ELECTRICAL  Review  in  which  the 
"  Official  Notice  "  appeared.) 
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Australia.— Sydney.— October  23rd.  Minister  of  Public 
Works.  Two  water-turbines  and  generators  in  connection 
with  the  Barren  Jack  hydro-electric  development  (September 
8th.) 

.\nELAiDB,  South  Adstralia.— December  5th.  Adelaide 
Electric  Supply  Co.,  Ltd.    380  electric  motors. 

Melbourne. — .January  .31st.  Victorian  Electricity  Commis- 
sioners. Back  pressure  steam  turbine,  including  one  l,50O-kW 
turbo-alternator  (Spec.  308),  four  water-tube  boilers  and  acces- 
sories (Spec.  .317).     (See  this  issue.) 

Belfast.  —  September  26th.  Tramways  Committee. 
Tramway  stores,  including  electrical  accessories,  cable,  lamps, 
Jkc,  for  five  months.     (September  8th.) 

Belgium. — October  12th.  Tlie  municipal  authorities  of 
Quacdmexhelen  (Province  of  Limburg).  Concession  for  the 
establifihment  of  a  system  of  electricity  distribution  in  the 
town- 

Brazil.— Cachoeira,  Eio  Grande  do  SuL.^-October  24th. 
Municipal  Council.  Six  centrifugal  pumps,  with  electric 
motors,  piping,  <tc.* 

Cardiff. — Sepii  mber  26th.  Glamorgan  Education  Com- 
mittee. Installing  electric  light  in  County  schools.  Secretary, 
Education  Committee,  County  Hall,  Cardiff. 

Ebbw  Vale. — .September  27th.  Electricity  Department. 
Three  300-kW  rotarv  converters,  transformers,  switchgear,  &c. ; 
1,250  yd.  500-V,  d.c,  .5  x  .2  x  .6  cable.     (September  15th.) 


Egypt. — Cairo. — September  30th.  Electric  pump,  accumu- 
lator plates,  and  a  3-phase  transformer,  for  the  Aeite  des 
Ali(5nt5s,  Khanka.  Engineer-Electrician-in-Chief,  Electrical 
Service,  Ministry  of  Pubhc  Works,  Cairo. 

November  15th.  Installation  work  in  connection  with  a 
power  station  and  distribution  system  at  Manfalout.  Director 
of  Technical  Service,  Section  of  Municipalities  and  Local  Com- 
missions, Savoy  House,  Cairo. — Renter's  Trade  Service  (Caiio). 

Hawarden. — October  4th.  Board  of  Guardians.  Supply 
and  erection  of  an  electric  generating  set,  and  also  for  wiring 
for  electric  Ughting  the  Institution  at  Broughton.  (See  this 
issue.) 

Loughborough — September  29th.  Electricity  Depart- 
ment. Rotary  converter  plant ;  sub-station  switchgear.  (Sep- 
teoiber  15th.) 

New  Zealand.— Auckland.— February  1st,  1923.  Harbour 
Board.     One  1-ton  fixed  electric  crane.* 

Lnvercargill.— December  15th.  Southland  Electric  Power 
Board.  Turbines  and  valves,  generators,  exciters,  and  battery 
equipment,  steel  penstocks  and  valves,  switchboards,  switch- 
gear  and  cables,  for  the  Monswai  hydro-electric  development 
scheme.  Mr.  W.  Hinchey,  chairman.  Southland  Electric 
Power  Board,  P.O.   Box  121.  lnvercargill,  N.Z. 

Wellington.— November  21st.  Pubhc  Works  Department. 
Mangahao  scheme.  Electrical  storage  battery  and  accessories, 
includmg  a  motor-booster  and  one  eingle-phase  testing  trans- 
former.* 

Novepiber  28th.  Outdoor  and  indoor  sub-station  switch- 
gear  in  connection  with  the  Mangahao  power  scheme.* 

Reigate. — September  26th.  Town  Council.  H.p.  switch- 
gear.     (September  15th.) 

Southport. — September  2Sth.  Relaying  about  1,800  yards 
of  single  tramway  track  with  new  rails.  A.  E-  Jackson, 
M.I.C.E.,  borough  engmecr  and  surveyor,  Town  Hall. 

Uruguay.— Mo;- te  Video.— November  11th-  State  Electri- 
city Depaitment.  One  lO.OOO-kVV  turbo-generator.  State 
Electricity  Department,  Calle  Julio  Herrera,  1458,  Monte 
\'ideo.* 

October  3rd.    10,000  metres  3  mm'  rubber  insulated  cable. 

October  4th.  80,000  metres  10  mm%  30,000  metres  20  mm', 
25,(I(X}  metres  25  mm'  paper-insulated  cable.* 

October  6th.  15,000  metres  2  x  .75  mm'  rubber-insulated 
cords  for  interior   use.* 

October  9th.  18,600  metres  v.i.r.  lead-covered  cable,  various 
sizes.* 

October  31st.     Switchgear  for  15  transformer  sub-stations.* 

November  21st.  15,000  metres  3  x  32  mm',  36.000  metres 
3  X  64  mm',  15,000  metres  3  x  80  mm',  3-ph.,  h.p.  cable; 
450  junction  boxes;    3.50  vertical  end  boxes.* 

Warrington.  —  September    26th.       Board    of    Guardians. 

Electrical  supplies  for  three  months  for- Whitecross  Institution 
and  Cottage  Homes,  Padgate.  Mr.  A.  Bottomley,  clerk  to 
Guardians,  Bewsey  Chambers,  Warrington. 


•A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  841,  35,  Old  Queen  Street,   S.W.I. 


CLOSED. 

Australia. — Orange,  N.S.W. — Municipal  Council.    Accepted  : 

Two  aW-kW  B.T.H.  generators  and  condensing  plant  bv  Zollner,  Ltd. 
(.£7,l-«i).— .-Vustralian    General  Electric  Co.,   Ud.— Tenders. 

Bradford. — Tramways  Committee. 

30    Ions   Peckham   hand-brake  shoes   (£190),   and  20   tons  track-brake   blocks 

(i-200).— w.  H.  Booth- 
Electricity  Committee. 

.Steelwork  tor  sub-station  in  Sunbridge  Ro,id.— Hy.  Barrett  &  Sons,  Ltd  ■ 
A.    Robinson. 

Holmfirth. — Urban    District   Council.     Accepted: — 

.Alterations  to  plant  in  connection  with  the  electricity  scheme. — Johnson 
and   Phillips,    Ltd. 

London. — St.    Pancras.— Electricity    and    Public    Lighting 
Committee.    Recommended  : — 

1,000  tons  Bentinck  nuttv  slack  (21s.  5d.  per  Ion);  1.000  tons  Pinxton  low 
main  nutty  slack  121s.  ,M.  per  ton);  500  tons  Pinxton  4-in.  nutty 
slack    (18s-   M-  per   ton),— J.    H.  Beattie  it   Co..    Ltd. 

Highways,  Sewers,  and  Public  Works  Committee.    Recom- 
mended :  — 
Supply  of  two  elec'tric  motor  vehicles. 

Two   ^-ton    electric   vehicles    (fSJS   each).— Clavlnn    Wagons.    Ltd. 

Two  3i-ton  ditto  (£875  eaGh).-Riohd.  Oarrett  &  Sons,   Ltd.  (rerom- 

Two  34-ton   ditto   (£890   each).— General  Vehicle  Co..    Ltd. 
Two    3-ton   Orwell  ditto   (£865    each,  plus    extrasi;    or    two    34-ton  ditto- 
plus  extras    (£895    each).— Mossay    &   Co.,    Ltd. 
1  wo  34-4-ton    Newton   Derby  Electrics  (£1.156  each). 

Mansfield. — Town  Council.     Accepted: — 

Induced-draught   tan  and  tconomiter.— BakcotU  Ji  Wilcoi,   Ltd. 
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Portsmouth. — Town  Council.     Accepted: — 

.■illy-.lriv..n      Viins    (or    w.iv.ntsini!      purpo^..-^    |fl.'>0fl 


l.ul. 


rh). 


Salford. — Town  Council.  Accepted  contracts  in  connec- 
tion with  the  Agecroft  generating  station  : — 

Steelwork   (or    turbine  and   boiler-houses,    &c.    (£37,596).—!;.   Wood    &   Co., 

Ltd. 
F.xc.-ivations,  concrete  and   brickworlt  (£73,032).— Sir  R.   Mc.Mpine  &   Sons. 
Cranes,   &c.— Marshall,    Fleming  &  Co.,    Ltd, 

Sunderland. — Town  Council.     Accepted: — 

Reconstruction    o(    two    (eeder    cubicles.— Met. .\'ickers    (electrical     Co..    Lt<l. 
Two    truck-type  cubicles.- General    Electric    Co.,    Ltd. 

E.h.p.   switchgear.— Schull  &   Cullinan   and   Brush    Electrl.    Eng.    Co.,   Ltd. 
Cast-iron  feeder-pillars.— W.  T.  Henley's   Teleg.    Works  Co.,    Ltd. 
Two    recording    voltmeters. — Cambridge    &   l^auli  Instrument    Co.,    Ltd. 
E.h.p.   three-pilase  meter-testing  equipment. — Met.-Vickers   Electrl.  Co.,  Ltd. 
Fifjv    service    boxes.— Callender's    Cable    &    Constn.    Co.,    Ltd. 
l.im  yd.    single-way  earthenware  ducts.— .filbion  Clay   Co.,    Ltd. 
(i.OOO    vd.  creosoted  redwood    capping. — .Armstrong    Addison    &  Co. 
Parts  (or  air  pump.— .\. E.G.,   Berlin. 
Tires    for   electric    vehicles. — Dunlop    Rubber   Co.,    Ltd. 

3   cwt.    insulating    tape.— India-Rubber,   Gutta-Percha    &   Tele.    Works    Co., 
Ltd. 

West  Indies. — Messrs.  Chiswell  &  Co.,  of  Kingsway, 
Ijondon,  have  recently  placed  an  order  for  a  new  power  sta^ 
tion  r(X)f  with  Me.ssrs.  John  Lysaght,  Ltd. ;  and  one  for  a 
1-5-ton  crane  with  Messrs.  Herbert  Morris,  Ltd. 


York. — Electricity  Committee. 

l,0(»-k\V       rotarv      converter,      trans(ormer, 
British    Thmiison-Houston    Co.,    Ltd. 


rd     (£4,278).— 


PORTHCOMINQ     EVENTS, 


Institute  of  Cost  and  Works  Accountants  (London  and  District  Branch). 

— \\><Jnt-=.t]av.  Stpienibt-r  27th.  At  the  Institute  of  Ch.irtenxl  Accountants, 
Staple  Inn  "Buildings,  W.C.  At  7  p.m.  Address  on  "Collection  of  Data 
for  Ascertaining  Overhead   Expenses,"  by  Mr.   R.  Stelling. 

Society  of  Engineers. — Friday,  September  29lh.  At  the  Engineers'  Club, 
London,  W.C.     At  3  p.m.     Conference  of  members  of  engineering  societies. 

All-British  Wireless  Exhibition.— September  30th  to  October  7th.  At  the 
Horticullural    Hal!.     Westminster,     S.W. 


NOTES. 


E.S.C.A.  Concert; — The  third  Bohemian  concert  of  the 
Electricity  Supply  Commercial  Association  will  take  place  on 
l''rid,Ty  evening,  October  6th,  at  7.45  p.m.  Mr.  D.  G.  Clark, 
if  the  London  Divisional  Council,  will  take  the  chair,  and  an 
. Mt'Ilent  programme  has  been  arranged.  Tickets  (2s.  4d. 
.iiih)  can  be  obtained  from  members  of  the  E.S.C.A.,  or  from 
.Mr-  C.  S.  Watts,  121,  Little  Ealing  Lane,  Ealing,  W.5. 

Birmingham  and  District  Electric  Club. — The  opening 
meeting  of  the  winter  session  of  this  club  was  held  on  Satm'- 
day  last,  when  Mr.  Chris.  Jones,  M.I.E.E.,  delivered  a  lec- 
ture on  "  Coal-getting  by  Electricity."  The  lecturer  gave  a 
detailed  description  of  the  electrical  plant  installed  in  a 
modern  coUiery,  and  explained  at  some  length  the  methods 
of  installation,  maintenance,  and  inspection  of  the  plant  so 
aa  to  ensure  safety,  economy,  and  compliance  with  the 
Home  Office  Rules  relating  to  the  use  of  electricity 
in  mines.  Evidence  was  given  that  the  installation  of  modern 
electrical  methods  had  very  materially  increased  the  output 
of  coal  per  man.  The  lecture  was  fully  illustrated  by  lantern 
slides,  diagrams  and  drawings. 

Fatality. — At  the  power  station,  Seaview  Road,  Walla- 
sey, a  man  named  Davis,  employed  by  the  MetropoUtan- 
Vickers  Electrical  Co.,  Manchester,  and  engaged  on  contract 
work  for  the  Wallasey  Corporation,  was  recently  killed.  The 
deceased  was  engaged  in  screwing  nuts  on  a  steel  plate  when 
he  made  an  accidental  contact  with  the  switchboard,  which 
resulted  in  a  fatal  shock. 

Electrically.propelled  Ships. — In  the  course  of  his  presi- 
dential address  to  the  Institute  of  Marine  Engineers  (Inc.)  on 
September  12th,  Engineer  Vice-Admii-al  Sir  Geo.  G.  Goodwin, 
K.C.B.,  L.L.D.,  remarks  that  of  the  methods  of  effecting  the 
reduction  between  the  high-speed  turbine  and  the  slow -run- 
ning propeller,  in  America,  and  to  a  small  extent  in  this 
country,  electrical  gearing  has  been  favoured.  It  hae  some 
advantages  over  mechanical  gearing,  but  it  has  also  some  dis- 
advantages, especially  at  what  may  be  termed  the  Sesign 
stages.  As  far  as  he  has  been  associated  with  such  proposals 
they  appear  to  be  expensive  in  first  cost  antl  to  require  greater 
weight  and  space  than  in  some  cases  can  bt^  allowed.  Con- 
siderable economy  in  fuel  has  been  claimed  for  this  form  of 
transmission,  especially  at  low  speed,  and  although  there  is 
no  reason  to  doubt  the  accuracy  of  figures  that  have  been 
published,  care  should  be  taken  in  mtiking  a  comparison  to 
ensure  that  the  conditions  and  attendant  circinii.stances  are 
similar.  Diesel  engines  with  electric  transmission  are  also 
attracting  considerable  attention  on  account  of  the  low  fuel 
j  costs  involved  and  such  sy.stems  offer  .some  most  interesting 
■  problems  to  the  engineer.  Many  minds  are  working  to  over- 
come the  disadvantages  of  electrical  transmission  referred  to, 
.     and  it  is  very  probable  that  it  will  become  one  of  the  impor- 


tant problems  of  the  future.  The  advice  of  the  marine  engi- 
neer will  take  a  prominent  part  in  guiding  the  conclu.'ions, 
:nid  should  the  .sy.slcin  be  extensively  adopted,  then  murine 
iiigineers,  or  mtma  s<;ction  of  them,  will  require  some  addi- 
tions to  tlieir  knowledge  in  order  to  enable  them  to  take 
charge  efficiently  of  the  additions  to  the  boilers  and  engines  of 
their  ships.  Probably  those  qualified  as  marine  engineers 
under  Government  regulations,  and  holding  certificates  of  com- 
petency to  take  charge  of  machinery  at  sea,  would  require  a 
special  endorsement  to  cover  the  transmission  machinery  of 
this  type. 

Fire. — During  a  recent  outbreak  of  fire  in  the  cabin  of  the 

]IK)-tou  electric  crane  at  the  fitting-out  basin  of  Messrs.  Scotfs 
dockyard,  Greenock,  the  switchboard  was  damaged. 

Appointments  Vacant — Two    assistant    mains    engineers 

(i£o),  for  the  Dulilin  Corporation  electricity  department.  (S«'e 
our  advertisement  pages  to-day.) 

The  Tramway  Dispute. — As  we  go  to  press  we  learn  that 
the  Joint  Industrial  Council  which  met  on  Wednesday  failed 
to  find  a  solution  to  the  difficulty,  and  unanimously  re.solved 
to  invite  the  assistance  of  the  Ministry  of  Labour.  "Sir  David 
Shackleton  received  the  representatives  of  each  party 
.separately,  and  the  confereijce  was  afterwards  resumed,  sitting 
until  7  p.m.  On  Thursday  the  employes'  delegates  were  to 
meet  and  consider  the  report  of  Wednesday's  prm-eedings, 
.liter  which  the  Council  was  to  meet  again  for  further  debate. 

Wireless  Telegraphy  in  Mines The  Baggeridge  Colliery 

in  South  Staffordshu'e,  was  recently  the  scene  of  some  ex- 
ceedingly interesting  experiments,  undertaken  by  a  party  of 
Birmingham  wireless  amateurs,  with  a  view  to  demonstrating 
that  wireless  might  be  made  a  means  of  communication  m 
the  mine.  Their  efforts  proved  that  not  only  is  this  praetic- 
able,  but  it  is  possessed  of  distinct  advantages  over  the  present 
methods,  and  would  be  especially  valuable  as  a  means  of  com- 
munication with  entombed  men  in  the  event  of  a  disaster. 

The  experiments  were  carried  out  with  the  co-operation  of 
the  chief  electrical  engineer  of  the  pit-head  staff,  and  a  special 
permit  for  the  underground  transmissions  was  obtained  from 
the  Postmaster-General. 

Apparatus  similar  to  that  in  common  use  among  amateurs 
was  used.  The  receiving  set,  which  was  installed  at  the  pit- 
head, was  an  ordinary  three-valve  circuit  embodying  reaction, 
and  the  aerial  was  made  by  suspending  copper  wire  from  a 
point  on  the  steel  hoisting  gear,  100  ft.  above  the  shaft,  and 
attaching  it  to  an  adjacent  railway  bridge.  The  earth  was  a 
connection  to  one  of  the  rails  in  the  permanent  way. 

On  this  temporary  arrangement  the  experimenters  had  the 
satisfaction  of  hearing  the  station  at  Bordeaux  before  the 
tests  proper  were  commenced. 

The  transmitting  gear  was  a  portable  valve  set  operated 
with  a  plate  voltage  of  180  V.  and  this  was  first  installed  in 
the  cage.  Here  the  "  aerial  "  was  made  by  winding  wire  in 
lattice-fashion  across  the  roof,  care  being  taken  to  insulate  it 
well  from  the  steel  framework.  For  the  earth  connection  a 
wire  was  laid  across  the  steel  floor,  where  one  of  the  experi- 
menters stood  on  it  as  a  means  of  keeping  it  fixed. 

Transmission  was  commenced  while  the  cage  slowly 
descended.  It  should  be  pointed  out  here,  by  the  way,  that 
this  particular  shaft  is  700  yards  deep,  one  of  the  deepest  m 
the  country.  Curiously  enough  signals  grew  louder  as  the 
cage  descended.  This  was  due,  undoubtedly,  to  the  screening 
effect  of  steel  structural  work  which  had  been  built  into  the 
shaft  for  several  hundred  feet  down.  When  the  cage  was  at 
a  point  some  300  yards  down,  and  well  past  the  steel  girders, 
signals  reached  tteir  maximum  strength,  and  attained  a  fine 
clear  note,  which  was  easily  readable.  This  was  maintained 
until  the  cage  approached  the  bottom;  where  there  was  more 
structural  steelwork.  Here  signals  commenced  rapidly  to  fade 
away  and  became  almost  inaudible  when  the  cage  touched 
bottom.  Accordingly  the  set  was  taken  out  and  set  up  along- 
side and  the  aerial  improved  by  slinging  it  between  pit-props. 
This,  however,  made  but  little  difference,  and  the  whole  of 
the  gear  was  taken  along  the  workings  for  several  hundred 
yards.  The  distance,  measured  through  solid  earth,  was  nearly 
three-quarters  of  a  mile. 

A  more  substantial  aerial  was  made  by  laying  90  ft.  of  cable 
along  the  floor.  The  first  transmission  from  this  new  position 
was  received  clearly  above,  and  telephony  was  then  tried. 
The  carrier  wave  was  heard  very  loudly  and  of  uniform 
strength,  but  articulation  was  indistinct,  only  one  or  two 
words  being  distinguished.  Variations  in  coupling  were  tried, 
but  with  httle  success,  and  it  was  manifest  that  for  the  time 
being,  at  any  rate,   Morse  was  more  reliable  than  telephony. 

A  phenomenon  noticeable  throughout  the  whole  of  the 
transmissions  underground  was  the  extensive  leakage  of  the 
high-pressure  current  into  the  air  around.  It  has  been  sug- 
gested that  this  was  due  to  the  prestmce  of  heavy  carbonic 
elements  in  the  air  of  the  mine,  which  might  haw  a  very 
appreciable  absorbing  effect  upon  the  liberated  electrical 
energy.  Notwithstanding  this  the  experiment.s  were  of  a  very 
successful  nature,  and  prove  that  an  interesting  field  for 
research  awaits  the  radio-scientist  and  the  mining  engineer. 
Tlie  day  may  come  when  wireless  sets  will  be  as  common  in 
mines  as  they  are  on  ships,  performing  service  just  .as  useful, 
particularly  when  disaster  Iwfalls  those  who  work  far  below 
the  Burface  of  the  earth. 
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Educational.— Whitworth  Scholarships. — Among  the  suc- 
cessful candidates  in  the  recent  Board  of  Education  compe- 
tition for  Whitworth  Scholarships  and  Exhibitions  were  the 
following  dockyard  electrical  titter  apprentices:  John  H. 
Shultleworth  (Portsmouth),  William  E.  C.  Lampert  (Devon- 
port),  Horace  G.  Iteer  (Devouport),  and  S.\iiney  W.  Harmun 
(Portsmouth).  The  lirst-uamed  secured  a  .scholarship  and  the 
others  took  exhibitions.  The  full  number  of  exhibition.^ 
could  not  be  awarded  as  the  number  of  competitors  was  not 
great  enough. 

BR.\DFORt>  MuNicip.AL  TECHNICAL  COLLEGE.— The  uew  session 
offers  specially  attractive  courses  in  the  Electrical  Engi- 
neering Department  by  speciahsts  in  the  cuustructiou, 
operation  and  principles  of  design  of  elcL-trical  machmery,  &c., 
in  the  production  and  transmi.ssion  of  energy,  and  also  in 
radio  engineering.  The  civil  engineering  department  has  been 
re-organised  and  extra  facilities  provided. 

N'oRTHAMPTox  Poi.VTRCH.Nic  INSTITUTE.— We  have  received  a 
copy  of  the  Institute's  ■■.Announcements"  for  the  session 
19-ii--ii,  containing  a  great  amount  of  matter  relating  to  the 
numerous  courses,  social  activities,  &c.,  of  the  Institute.  The 
evening  courses  (.ommence  during  next  week,  continuing  into 
May,  19-23.    The  day  courses  coimirence  on  October  2nd. 


NEW     COMPANIES     REQISTERED. 


INSTITUTION     NOTES. 


Electrical  Power  Engineers'  Association.  —  Southern 
Division.— A  lecture  on  ■'  Boiler  Efficiency  under  Test  and 
Working  Conditions  "  will  be  given  by  Mr.  D.  Wilson,  of 
Messrs.  Babcock  &  Wilcox,  at  the  Institution  of  Electrical 
Engineers,  Victoria  Embankment,  W.C,  on  Friday,  October 
tith,  at  7  p.m. 

Chief  Technical  .Assistants'  Association.— The  following  is 
the  programme  of  the  meetings  to  be  held  during  the  coming 
winter:  — 

October   5lh.— Discussion    on    "  Eli^ilric    Vehicles,"    lo    be    opened    bv    Mr. 

J.    D.   Sparli. 
November    2nd.— Discussion    on    "  Inter-running    of    Generating    Sl.ilions," 

opened    by    Messrs.    Cluilmers    ami    Merry. 
December    7lh.— Discussion    on      "  Mercury     Keclifieri,"      opened     bv    Mr. 

H.    F.   J.  Thompson. 
IS23. 
January    4lh.— Discussion  on   "  .\   Mains    Problem,"   opened    by   Mr.    E.   R. 

Ingram. 
1-ebruary    1st.— Discussion    on    "  The    Chlorination    of    Circulating    Water. 

with    Special    Reference    lo    the    Cleaning    of    Condenser    Tubes    and 

Maintenance  of    High    Vacuum,"   to   be    opened    by    Mr.    J.    K.    J. 

Bowden. 
March    Isl. — Annual    general    meeting. 


OUR     PERSONAL     COLUMN 

The  Editors  invite  electrical  engineert,,  whether  connected 
with  the  technical  vr  the  comyncrcial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
movements. 


Mr.  Bertram  G.  Kelly,  A.M.I.E.E.,  has  been  apiioiuted  the 
first  manager  and  engineer  of  the  Electricity  Department  of 
Douglas  Corporation. 

The  Times  reports  that  Mr.  Willum  Henry  Brown,  secre- 
tary of  the  Metropolitan  Railway  Co.,  has  just  completed  50 
years'  service  with  the  company.  He  was  appointed  as  secre- 
tary in  1908. 

On  September  1.3th,  at  the  Royal  Vit'toria  Station  Hotel, 
Shetfield,  the  members  of  the  Sheffield  and  District  Section  of 
the  E.P.E.A.  presented  Mr.  Howard  Prick  with  a  silver  tea 
tray  in  recognition  of  his  excellent  services  as  honorary  secre- 
tary to  the  Section  for  two  years.  Mrs.  Price  was  given  ii 
hand  satchel. 

Mr.  J.  Lally  has  retired  from  the  Post  f)ffice  Engineering 
Department,  Leeds,  after  serving  the  department,  and  pre- 
viously the  late  Telegraph  Company,  from  l.S,Sfl.  His  epeciiil 
work  was  on  the  out.side  portion  of  the  telephone  plant,  and 
he  laid  the  first  paper-in.sulaled  cable  in  Leeds.  Most  of  the 
present  line  plant  was  constructed  under  Jiis  supervision. 

On  the  occasion  of  his  marriage  Mr.  S.  Simpson,  electrical 
engineer,  of  Bradford,  has  been  presented  with  an  inlaid 
mahogany  clock  by  the  employe.«  of  Messrs.  Mark,  Shaw  and 
Sons.  Ltd.,  of  the  Milnsbridge  Iron  Work.?,  the  firm  with 
which  he  is  associated. 

Tlie  marriage  took  place  at  Clirist  Church,  Brondesbury, 
on  September  Ifith.  of  Mr.  Harry  A.  Moncrieff  and  Miss 
Kathleen  J.  Bramall.  Mr.  Moncrieff  has  been  on  the  stalf 
of  the  County  of  London  Electric  Supply  Co.  Bince  leaving 
Dulwich  College  some  l.'i  years  ago.  He  was  presented  by 
the  Head  Office  staff  of  the  company  witli  a  set  of  glassware, 
and  by  thp  Irx^I  offices  with  an  oxydised  oval  mirror. 

Mr.  .T.  CArriirRY  informs  us  that  he  has  resigned  his  posi- 
tion as  chief  engineer  of  the  Spearing  Boiler  Co.,  Ltd., 
Ix^ndon. 

Obituary.— Mr.  L.  H.  Walter,  M.A.— We  deeply  regret  to 
announce  the  death  of  Mr.  Louis  Heathcote  Walter.  M.A.,  a 
member  of  the  staff  of  the  Institution  of  Electrical  Engineers, 
who  had  been  editor  of  Science  Abstracts  since  1903. 


Ros  Taylor,   Ltd.   (184,351).— Private    conipanv.      Re«is- 

tered  Seplemoer  13th.  Capital,  f-2,00U  in  tl  shares  il.OIHj  lu  'per  cent.  pre. 
I.reme).  Tj  acquire  ihe  sole  rignts,  privileges,  and  patents  of  an  electrical 
incubator  and  brooder,  Ihe  invention  of  Kosetta  laylor,  and  to  carry  on  .the 
business  ol  poultry  larmers  .ind  chicken  rearers,  manufacturers  and  sellers 
of  Ihe  Ros  Taylor  patent  electrical  incubator  and  brooder,  and  all  kinds  <  I 
poultry  houses,  appliances  and  utensils,  4c.  The  first  dir.-ctors  are :  A.  .A 
norland,  4ti,  Manor  Road,  Bexhill;  F.  R.  J.  Bell,  7,  Queen's  dale,  S.W.I; 
Miss  Kosetta  Taylor,  lU,  Hcythorpe  Street,  Southlields,  S.W.18;  W.  C.  Bart- 
lett,  7,  Chantrv  Ko.ad,  Brixton,  S.W.  Qualification  :  1  share.  Remuneration  : 
i-2j«  per  annum,  divi.le<l  between  them.  Secretarv  :  \V.  C.  Bartlelt,  Regis- 
tered  office::   41,   Lower  Belgrave  Street,   \ictoria, 'S.W. 

National  Engineering  Supply  Co.,  Ltd.  (184,349).— Pri- 
vate comp.iny.  Registered  beptember  Idth.  Capital,  i'10,(HX)  in  £1  shares. 
To  acquire  the  business  of  electrical,  mechanical  and  general  engineers  and 
engineering  supply  store  proprietors,  &c.,  carried  on  at  1,  West  Bute  Street, 
Cardiff,  and  elsewhere,  as  "The  National  Engineering  Supply  Co."  Tlie 
subscribers  (each  with  one  share)  are:'F.  C.  Phillips,  I,  Weil  Bute  Street, 
Cardiff,  electrical  engineer:  S.  Beamand,  31,  Vnis  Street,  Port  Talbot, 
accountant.  F.  C.  Phillips  signs  as  director.  Qualification:  £500.  Registered 
office  :   1,  West  Bute  Street,  Cardiff. 

Lincoln  Electric  Co. — Particulars  w-ere  Hied  at  Somerset 

House  on  September  11th,  pursuant  to  Se-clion  274  ol  the  Companies  (Con- 
solidation) Act.  The  authorised  capital  was  originally  Ifl.OOU  dollars,  but  alter 
successive  increases,  was  at  December  8lh,  1919,  273,8tH)  dollars  in  2U,tHXI 
common  shares  of  10  dollars  each  and  738  preferred  shares  of  100  dollars 
each.  On  December  31st.  1919,  the  capital  was  reorganis<Hl,  being  divided 
into  30,000  shares  without  nominal  or  par  value  and  738  preferred  slian-s  ol 
100  dollars  each.  The  total  amount  of  authorised  capital  w;is  slill  state^l  as 
273,800  dollars,  the  corporation  certifying  that  it  had  assets  to  that  actu:il 
\'alue.  The  company  was  incorporated  in  U.S.A.  on  June  8th,  190t»,  to 
manufacture,  repair,  buy,  sell  and  deal  in  all  kinds  of  electrical  machinery, 
tools  and  appliances,  &c.  The  British  address  is  Kern  House,  36-38,  Kings- 
way,  W.C.2.  G.  T.  Tavenner,  of  22,  Parliament  Hill  Mansions,  IHghgale 
Road,  N.W.5,  is  authorised  to  accept  service  of  process  and  notices.  No  list 
of  directors  has  yet  been  filed.     The  file   number   is  2,137F. 

Electois,    Ltd.    (184,2.53). — Private   companv.     Registered 

September  8rh.  Capital,  £2,500  in  £1  shares.  To  acquire  the  business  of 
the  "C.A.M.  Patents"  carried  on  bv  W.  A.  Culhell  and  L.  Mvnne  at  18, 
Kullcrton  Road,  Wallasev,  together  with  all  the  assets  used  in  connection 
therewith,  including  patent  No.  33,569,  of  1921.  and  to  carry  on  the  business 
electrical,  mechanical  and  general  engineers,  manufacturers  of  electrical 
s,  and  electric  or  other  'ighting  sets,  toys  of  all  kinds,  &c. 
:  directors  are  :  W.  A.  Cuthell,  18,  Rullerton  Road,  Wall.isey. 
marine  engineer ;  L.  Mynne,  18,  Rullerton  Road,  Wallasey,  electrical  engineer, 
tjualification  :  £M.  Remuneration  :  £100  per  annum  divided  between  them. 
M.    Stanbury.     Registered   ollice :    25,    Lord  Street,    Liverpool. 


or  other 
The    pen 


-Secretary  ; 


Radio    Components,    Ltd.    (184,294). — Private  company. 

Registered  September  11th.  Capital,  £2,000  in  £1  shares.  To  carry  on  the 
business  of  inanul;icturers  of  and  dealers  in  general  electric;il  appar.itus  and 
m;ichinery,  and  apparatus  capable  of  being  employes!  in  wireless  telegraphy 
and  telephony,  &c.  Tile  first  directors  are  :  A.  P.  Pope,  Teddinglon,  near 
Dunstable,  Beds,  (dir.clor  Plant  and  .Supplies,  Ltd.);  P.  C.  Curtis,  14,  Cres- 
sida    Road.    Highgate.     Registered  office:    12   and    13,    Henrietta  .Street,   W.C.2. 

Darimont    Electric    Batteries,     Ltd.  ,(184,270).— Private 

company.  Registered  September  9th.  Capital  £18,000  in  1)2.000  ordinary 
shares  of  5s.  each  and  50,000  deferred  shares  of  Is.  each.  To  adopt  an 
:igreeinent  with  L.  Darimont  and  G.  Hogemans;  to  acquire  a  licence  to 
manufacture,  under  British  Patent  No.  180,120,  a  primary  electric  cell  or 
battery,  and  other  electrical  appliances  in  the  United  Ivingdom  and  elseyvhere, 
except  in  the  foreign  countries  where  patents  for  the  said  invention  have 
already  been  granted.  The  first  directors  are  :  L.  Darimont,  10,  Rue  Sergenl 
Debruyne,  Brussels;  G.  Hagemans,  76,  T<ue  Emanuel  Van  Drische,  Brussels; 
F.  Smith,  .Salisbury  House.  E.C.;  Col.  J.  H.  H.  Hogge,  7  and  8,  Norfolk 
Street,  Strand,  W.C.;VV.  R.  Cooper,  83,  \ictoria  Street,  Westminscr;  B. 
Weis.r,  15.  Coleman  Strwt.  E.C.  The  first  two  are  life  directors. 
Duiilificatlon  :  400  shares.  Remuneration  :  5  per  cent,  of  Ihe  amount  distri- 
iTuli-d  as  dividend,  but  not  to  e-xceed  £"2,000  in  any  year,  divided  b-iween 
ihem.  Solicitors:  Perowne  &  Co.,  7,  Great  James  Street,  Bedford  Row. 
W.f.l. 

Radio    Installations,    Ltd.    (184,320). — Private  company. 

R,gi,sl.re,l    September    I2lh.        C.ipital,    £1.(I0U    in    700    shares    of   £1   each    and 

(i.mm     shares    of    Is.    e:u-h.     To    car 

ng.nts    h,r,    and   dealers    in    inslrun 

of  all    kinds   for    use  in   connection 

sl;itions,    exchanges,    and    lines,    for    the   distribution   or    recepiion    of    radio    or 

wireless  waves,  &c.     The  permanent    directors    are  :    P.    H.    Petlyfer,    17,   Alhe- 

in.irle    Ro:id,    Heckenham,    Kent;  A.  J.   Hancock.   36,    High  Street,   Beckenham, 

Kenl.     Our.lifiration  :    £100.     Registered   office:    Empire    House,    175,   Piccadilly. 

\V. 

Association  of  Municipal  Traders. — Registered  on  Sep- 
tember I5th  as  a  company  limited  by  guarantee.  The  objects  are  ;  To  pro- 
mote and  protect  the  interests  of  persons,  firms  and  compiinies  (referred  to 
:ts  "  Municipal  Traders  ")  engaged  in  trades,  businesses  ;ind  undertakings, 
entering  into  contracts  with,  doing  work  for,  supplying  goods  l6  or  em- 
ployed in  relation  lo  the  requirements  of  municip:il  corporations,  county, 
district,  and  parish  councils,  poor  law  guardians,  statutory  undertakings  or 
any  other  corporation,  board  or  authority;  to  collect  inforni.ilion  relating  to 
the  business  of,  or  of  use  or  interest  lo,  municipal  traders  ;ind  others,  &c. 
The  management  is  vested  in  a  committee,  the  fir.st  members  of  which  are  ;  — 
F.  F..  Bristowe,  St.  Stephen's  House,  Victoria  I-Imbankminl,  S.W.J,  engi- 
n..er;  I.  W.  Benson  Pinners  Hall,  E.C;  A.  M.  Bond,  :t4.  Victoria  Street. 
S.W.,  conlr.iclor;  H.  G.  Blakemore,  16,  Grosvenor  Gardens,  S.W.I,  engi- 
neer; W.  H.  Prescott.  712,  Salisbury  House,  E.G.,  civil  ingineer;  J.  S. 
Killick,  Shell  Corner,  Kingswav,  W.C,  civil  engineer;  W.  H.  Chapp.ll.  65. 
\irlciria  Street.  S.W.  1.  director.  The  secretarv  is  A.  Hutchinson,  ;md  the 
solicitors  are  Oldham,  Cornwall  &  W'ood  Roberts,  of  3.  ILircurl  Buildings, 
Temple,  E.C  The  registered  office  is  al  40,  Broadway,  W.  slininster.  The 
file    number    is    184,377. 
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T.    Jackson,    Sons   &    Co.,    Ltd. — .Satisfaction  in  full  on 

Sept.inber    5lh,     1922.    of    delMnlure,    and     the    collateral    security    both    dated 
M:.y  2Ist,   ]915,   securing   £1,000. 

Cray  Installations,  Ltd.— L  T.  Matthews,  of  St.  Michael 

Chambers.   1211     High   Street,    Southampton,  was  appointed   receiver  on  Septem- 
ber 5lli,    1922,    under  poviers  containe<l   in  ilehenlures  dated    March    17lh,   1921. 

Gorseinon  Electric  Light  Co.,  Ltd. — .Satisfaction  in  full  on 

July  5lh.  1922.  of  ch'benture  d.ited  September  lllb,  1903.   securing  £80(1. 

Simms  Motor  Units  (1920),   Ltd Salisfaction  to  the  ex- 

l-ni    ol   CI. (XI"    12*.    Id.   on    Senl.mhrr   5lb,  1923,  ol  land    registry  charge   dated 
April  30th,   1921,  securing  £4,616  15s. 
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CITY    NOTES. 


STOCKS    AND    SHARES. 


Mu.  G.  C.  Howard,  presiding  at  the  oidi- 

Kalgoorlie  nary    general   meeting  on   Septenilier   Mth, 

lilectric  Power     said  that  the   year's  results,    although   dis- 

and   Lighting      appointing,   were   not   unsatisfactory,  when 

Corporation,  Ltd.  due  regard  was  paid  to  the  circumstances. 

There  had  been  a  railway  strike,  a  tramway 

strike,   and   a  strike  of  firewood   loaders,   each  of   which   had 

a  detrimental  efl'ect  upon  the  company.    The  mines  were  also 

handicapped  by  the  lower  gold  premiums. 

The  whole  of  the  debenture  debt  (jf  i;61,200  had  been  repaid 
out  of  profits,  and  tbe  property  was  now  absolutely  unencum- 
bered. The  chaii-man  considered  that  compulsory  arbitration 
in  Australia  had  proved  a  failure  and  a  check  upon  enterprise. 
.After  the  general  meeting,  a  meeting  of  the  preference 
shareholders  was  held  to  consider  a  scheme  of  arrangement. 
It  w:iiS  proposed  that  the  holders  should  surrender  their 
i'l5(),(IU0  of  preference  .sliares,  receiving  in  return  debenture 
stock  to  the  same  amount.  'Their  voting  rights  would  be 
retained.  The  scheme  was  approved  and  afterwards  con- 
firmed by  a  meeting  of  the  holders  of  ordinary  shares  and  an 
extraordinary  general  meeting  of  the  company. 

The    German   South    Sea    Wiretess    Tcle- 

German  graphy   Co.,  of  Berlin,  has  now   published 

Companies.        its  accounts  for  1915-16  to  lihil-'i^,  showing 

a  loss  of  109,000  marks  for  these  years  on 

a  share  capital  of  1,300, tKK)  marks. 

The  Continental  Isola  Works  Co.,  of  Duren,  reports  net 
profits  of  1.106,000  marks  for  191l-'ii  and  a  dividend  at  the 
rate  of  12  per  cent.,  these  results  comparing  with  89'2,(I(K) 
marks  and  12  per  cent,  respectively  in  the  previous  year. 

Tlie  Electro  Works  Co.,  which  owns  power  stations  in  Cen- 
tral Germany  and  whose  share  capital  is  held  entirely  by  the 
State,  reports  net  profits  of  14.460,tK)0  marks  for  1921,  which 
is  the  first  year  since  the  ab.sorption  of  .similar  works.  The 
dividend  is  at  the  rate  of  8  per  cent,  on  capital  of  12,600.000 
marks,  the  balance  of  the  profits  being  placed  to  reserve  funds. 


Stock  Exchange  Notices. — .Application  has  been  made  to 
the  Exchange  Committee  to  allow  the  following  to  be  officially 
quoted  :  — 

Julbnd  Tck-phone.— f.5(Xl,0«0  SJ-  per  cent,  slerling  bonds  of  1922  (Nos. 
Al  to  A3,500— i'lUO  and  Bl  to  1!300— t.WU)  (yuar.,nl.-.d  by  Diinish 
Govfinnient),   in   lieu   ol   scrip    now   quoteil. 

Dealings  in  the  following  securities  have  been  specially 
allowed  by  the  Committee  under  Rule  159,  and  they  have  been 
ordered  to  be  officially  quoted  :  — 

Marconi's  Wireless  Tc-bgraph.— 73,094  ordinary  sharos  of  £1  each,  fully 
paid    (Nos.    1,47:),&1!)    to  1,.5(K),00U    and    2,953,259  to  3,000,000). 

Prospectus. — Haywanls  Heath  and  District  Electric  Supplu 
Co.,  Ltd. — Last  week  this  company  published  a  pros- 
pectus in  the  Sussex  newspaper  Press  inviting  subscriptions 
Jcir  20,(KXf  £1  .shares  at  par.  The  area  of  supply  is  a  residential 
line  with  a  population  of  about  15,0(K).  The  list  is  to  clo.se  on 
Scpti'inber  2'ird. 

Hcndon  Llectric  Supply  Co.,  Ltd. — .Accordin;.;  to  n  finan- 
cial daily,  an  interim  dividend  of  5  per  cent.,  free  of  tax,  on 
the  ordinary  shares  for  the  past  half  year  is  announced. 

Stothert  &  Pitt,  Ltd.— Profit  for  year  ended  June  30th, 
li)22,  i"2.S.(;5S,  plus  i;5,153  brought  forward,  making  i':t3,811. 
Final  dividend  of  7J  per  cent.,  free  of  tax,  making  12;J  per 
cent.,  free  of  tax,  on  ordinary  .shares,  carrying  .i'7,020  forward. 
Outstanding  debentures  of  £25,000  were  paid  otf  on  .June  1st, 
1922,  leaving  assets  now  uncharged. 

Macliay  Companies. — .\n  interim  dividend  of  H  per  cent, 
for  the  quarter  on  the  common  stock  is  announced. 

Browett,  Lindley  &  Co.,  Ltd. — Interiin  dividend  of  4  per 
cent,   actual,  less  tax,  on  the  ordinary  .shares. 

Bruce  Peebles  &  Co.,  Ltd. — Dividend  at  the  rate  of  7^  per 
cent,  per  annum,  less  income  tyx.  on  the  7.J  jM'r  cent,  cumula- 
tive participating  preference  shares  for  the  half  year  ended 
.lime  tiOth. 

Whitehall  Electric  Investments,  Ltd. — Inleriiii  diviileml 
at  the  i-ate  of  7.i  per  cent,  per  annum  on  cumulative  preference 
shares  for  six  months  ending  September  .'iOth. 

Dumbarton  Burgh  and  County  Tramways  Co. — .Accord- 
ing t.o  the  Financial  Times,  the  directors  have  resolved  to  pass 
the  preference  dividend  for  tlie  half  year  to  July  31st,  1922. 

Sir  W.  G.  Armstrong,  Whitworth  Co.,  Ltd.— Interim 
diviileiid  on   the   ordinary   shares  of  Oil.   per  .share,    loss   tax. 

Howard  &  Bulloii<«h.  Ltd. — (juarterlv  inleriin  dividend  of 
Od.  per  share  on  ordinary  shares. 

British  Insulated  &  Helsby  Cables,  Ltd.— .\n  interim 
dividend  of  Uil.  jier  share,  less  tax.  is  aniiouiiccd. 

Rangoon  Electric  Tramway  and  Supply  Co.,  Ltd. — The 
Financier  .says  that  cable  ailvice  has  been  received  to  the 
effect  that  the  directors  have  declared  an  interim  dividend  on 
ordinary  .shares  at  the  rate  of  8  annas  per  share,  payable  m 
Rangoon  on  October  31st. 

Shawinlgan  Water  and  Power  Co.— Dividend  of  1?  oer 
cent,  on  common  stock  for  the  quarter  ended  September  30th. 


TuESDAy  Evening. 
iNTicKN.moNAi.  Complications  laid  a  heavy  hand  upon  the 
Stock  Exchange  markets  at  the  beginning  of  the  week.  There 
was  a  general  fall  in  the  War  Ixiau,  Home  Railway  stoiks,  and 
other  investment  securities.  Prices  of  .semi-speculative  i.ssues 
gave  way  with  the  rest.  Indian  stocks  and  shares  have  been 
particularly  depressed  by  the  Near  East  crisis.  While  nobody 
all'ected  to  believe  that  Europe  would  again  lie  plunged  into 
war,  the  prospect  of  such  a  thing  came  sufliciently  near  to 
render  the  markets  apprehensive.  In  some,  a  good  deal  of 
selling  has  i)een  taking  place;  and  in  most,  the  ordinary 
buyer  refrained  from  taking  a  hand  while  the  outkwk  con- 
tinued unsettling  and  threatening.  The  more  cheerful  asiKJct 
that  developed  on  Tuesday,  led  to  recovery  all  round.  Many 
of  the  falls  svere  recovered,  either  entirely  or  in  greater  part. 
For  the  reasons  .stated.  Home  Railway  .stocks  of  all  kinds 
went  lower.  The  Undergrounds  sutt'ered  with  the  rest.  Under- 
ground Electric  £10  shaies,  for  instance,  which  rose  to 
56s.  came  back  to  52s.  6d.,  and  the  Income  Bonds,  after 
touching  87,  receded  to  84J.  Districts  and  Metropolitans 
were  lowered  in  the  same  kind  of  way,  but  the  subsequent 
rally  caused  a  smart  recovery  in  the  whole  group. 

It  is  being  asked  how  soon  the  steam  companies  will  put 
into  operation  those  schemes  for  electrification  upon  the 
strength  of  which  they  have  received  promises  of  Government- 
guarantee  support  for  new  issues,  on  the  condition  that  the 
work  should  be  put  in  hand  without  delay.  The  South-Eastern 
Railway,  for  instance,  received  an  assurance  of  Govern- 
ment guarantee  for  6i  millions  new  capital,  of  which  Me 
millions  was  to  be  applied  to  electrification  purposes,  pro- 
vided that  the  work  was  started  as  soon  as  po.ssible.  So  far 
as  we  are  aware,  no  active  steps  have  been  yet  taken  towards 
this  end,  apart,  of  course,  from  the  evidence  that  was  ten- 
dered to  the  Commission,  about  four  months  ago,  with  a  view 
to  ascertaining  w-hat  source  of  supply  would  be.  the  best  and 
cheapest  for  the  railway  company  to  adopt. 

Electricity  supply  shares  are  not  much  affected  by  the 
general  dulness  prevailing  in  other  parts  of  the  Stock  Ex- 
change. The  new  County  ordinary  eased  ott'  to  3s.  premium, 
and  the  new  preference  to  Is.  9d.  premium,  the  decline  being 
due  to  the  fact  of  there  being  another  call  due  on  October  1st. 
Possibly  some  of  the  stags,  who  have  been  holding  on  in  the 
hope  of  getting  a  bigger  premium,  are  realismg  at  the  sub- 
stantial profit  which  they  can  still  secure.  It  is  pointed  out  in 
the  current  number  of  the  Economist  that  the  electricity 
supply  companies  are.  doing  remarkably  well  on  account  <if 
the  reduction  in  the  cost  of  coal,  mat<>rials,  labour,  and  other 
expenses  which  have  fallen  out  of  proportion,  tit  pre.sent.  to 
the  cost  of  the  current  supplied  to  customers.  This  view 
obviously  weighs  with  holders  of  the  shares,  who  are  dism- 
clined  to  part  with  investments  upon  which  there  is  every 
reason  to  expect  an  improvement  in  dividends  in  respect  ot 
the  current  year,  and  it  explains  the  reason  why  there  are 
so  few  shares  available  for  prospective  buyers,  attracted  by 
the  prosperity  of  the  industry.  The  buyers  have  to  wait,  as 
a  rule,  for  odd  lots  of  "  deceased-account  "  shares  which 
trickle  into  the  market  every  now  and  then,  and  which 
constitute  almost  the  only  source  of  supply  at  the  present 
time. 

Westminsters  have  given  way  to  7S  and  County  ci"  Ix>ndon 
ordinary  at  28s.  are  9d.  tlown.  Similar  loss  lowered  City  of 
London  ordinary  to  2  1/10.  but  London  Electrics  hardened 
to  2J,  business  being  marked  up  to  52s.  6d.  St.  James'  rose 
to  9;  South  Londons  to  4.  Whitehall  Electric  preference  are 
better  at  18s.  9d.,  and  the  0  per  cent.  del>entures  hardened  to 
89,  on  declaration  of  the  dividend  on  the  former,  .'\mougst 
the  manufacturing  shares,  (ieneral  Electrics  are  a  fairly  active 
iiittrket  on  the  basis  of  19s,.  at  which  price  the  quotation 
shows  ;i  slight  improvement.  English  Electric  preference 
stilTened  to  jt'l.  In  the  ordinary  siiares  a  few  bargains  are 
recorded  around  15s.  9il.  and  10s.  Edison  Swans  have  been 
changing  hands  at  3s.  British  In.sulated  at  4.5s.  are  3s.  higher. 
Amongst  the  cable  shares.  Ilenleys  at  2i  are  1/U!  lower, 
sellers  having  i>eeii  tittracted  by  the  way  in  -.vhicli  the  price 
has  consistently  risen  during  the  past  few  weeks.  Callenders 
remain  at  2  3/16  and  Telegrapli  Constructions  at  25J,  Siemens 
al.so  being  without  alteration  at  27s.  6d. 

.'\nglo-.\rgentine  Tramways  5  per  cent,  first  debenture  stock 
at  78J  looks  retisonably  clieap  on  another  fall  of  1}  points. 
I?iazilian  Tractions  at  .50  are  down  3.  other  issues  in  this 
market  being  very  quiet.  Mexicans  have  once  more  assumed 
a  iliiUish  temiency,  though  there  are  no  changes  to  record  in 
the  list  of  prices.  Doubt  now  seems  to  be  entertained  as  to 
whi'tlier  Congress  will  lie  unanimous  in  ratifying  the  proposal 
of  the  President  of  Mexico  for  dealing  with  the  country's 
debt.  It  may  be.  however,  that  this  sentiment  is  coloured 
by  the  dulness  engendered  by  reason  of  the  Near  East  prob- 
lems, and.  although  the  latter  show  signs  this  (Tuesday) 
afternoon  cf  being  dispersed,  the  foreign  traction  group  failed 
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to  recover  as  promptly  as  did  some  of  the  other  dections 
round  the  Stock  Exchange. 

Marconis  weakened  to  '2i.  which  showed  a  loss  of  J.  Eatiio 
CVirporatious  gave  way  to  '20s.  Cd.,  the  preferred  to  13s.  9d. 
West  India  and  Panama  shares  have  been  dealt  in  at  3s.  Jkl. 
The  first  preference  drooi)ed  to  '2os.  United  River  Plate  Tele- 
phones are  os.  lower  at  6J.  Anglo-American  deferred  at  'ISi 
has  jione  back  to  the  figure  at  which  it  stood  before  the  rise 
last  week.    The  Eastern  Cable  stocks  show  no  changes  at  all. 

Several  of  the  Indian  issues  have  gone  back  a  little,  in 
consequence  of  the  Near  East  quarrel.  Indian  Electric  Supply 
and  Traction  5  per  cent,  free-of-tax  debentures  can  be  bought 
at  tU,  the  issue  price.  Calcutta  Tramways  7  per  cent,  second 
delwntures  hold  their  premium  of  '2i  points  on  the  issue 
pn'ce  of  9.5.  while  Madras  Electric  7  per  cent,  second  deben- 
tures, which  also  came  out  at  95,  are  obtainable  at  a  slight 
discount.  British  Thomson-Houston  7  per  cent,  mortgage 
d<'beuture  stock  stands  at  105,  Lancashire  Electric  7i  per 
cent,  prior-hen  debenture  at  107,  Midland  Counties  5  per  cent, 
first  mortgage  debenture  at  92  and  the  company's  7i  per  cent, 
mortgage  debenture  stock  at  102. 

The  rubber  market  continues  a  little  less  dismal  than  it 
has  been,  but  it  cannot  be  said  that  there  is  any  noticeable 
increase  of  business.  Armament  shares  are  quiet;  the  Arm- 
strong dividend  was  better  than  had  been  expected.  Babcock 
and  Wilcox  receded  to  58s.  9d.  In  other  engineering  issues 
tbe  tendency  is  to  follow  the  meagre  and  iiTegular  changes 
shf)wn  by  the  market  for  iron,  coal,  and  steel  shares. 

British  Electric  Traction  ordinary  has  gone  back  to  60. 
Metropolitan  Electric  Tramways  4i  per  cent,  debenture  at 
C8J  is  three  points  higher  on  the  week. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   Eleotkioity  Compahieb. 


Brompton  Ordinary       

Charing  Cross  Ordinary 

do.       do.        do.       ih  Pret. 

Chelsea        

City  of  London     

do.       do.            6  per  cent.  Pref.... 
County  of  London  

do.  do.       6  per  cent.  Prel.... 

Kensington  Ordinary     

London  Electric 

do.         do.          6  per  cent.  Pre!.... 
Metropolitan        

do.  4i  per  cent.  Pref.... 

St.  James'  and  Pall  Mall         

South  London       

South  Metropolitan  Pref 

Westminster  Ordinary 


Price 
Sept.  18,  : 


7i 


Yield 

P.O. 

£1  10  0 

5  n  0 

5  19  6 
4  16  0 

6  11  9 
6  4  4 
6  14  4 
6  4  4 
6  13  4 
4  10  0 
B  17  1 
6  14  3 
6  13  R 

6  13  4 

7  0  0 
6  18  n 

6  11  2 


Teleoraphb  and  Tel,ephoneb, 


Anglo-Am.  Tel.  Pref      

6 

6 

104 

— 

6  16     5 

do.            Def 

n 

B4/6 

m 

-i 

7    8    6 

Chile  Telephone 

6 

6 

6 

S    0    0 

Coba  Bub.  Ord 

7 

7 

8* 
18: 
186i 

— 

8    9    8 

Eastern  Extension         

10 

10 

. — 

6    6    8 

Eastern  Tel.  Ord.           

10 

10 

— 

6    7    8 

Globe  Tel.  and  T.  Ord 

10 

10 

la 

11; 

— 

6    8    6 

do.         do.      Pref.          

6 

B 

— 

6    3    9 

Great  Northern  Tel 

a4 

aa 

99 

— 

7    9    2 

Indc.Eoropean     

10 

10 

B6* 

— 

7    0  10 

Marconi      

36 

16 

^ 

-  i 

6    6    4 

Oriental  Telephone  Ord 

la 

la 

•6     1     1 

United  R.  Plate  Tel 

8 

8 

6; 

—  J 

•6  18    6 

West  India  and  Panama         

Nil 

Nil 

6/. 

— 

Nil 

Western  Telegraph       „       

10 

10 

19 

— 

*B    6    8 

Home 

BAILS, 

Central  London  Ord.  Assented        ... 

4 

4 

67 

_ 

6  19    6 

Metropolitan        

li 

ai 

66 

-ij 

4    0    4 

do          District 

Nil 

1 

42 

9    6    6 

Underground  Electric  Ordinary 

Nil 

Nil 

23 

-t-  i 

NU 

do.              do.      "A" 

Nil 

Nil 

7/6 

+  6d. 

Nil 

dOi             dOi     Income' 

a 

4 

BSixd 

■H 

•4  18    0 

FoBEiQN  TaAua,  &o. 

Anglo-Arg.  Trams,  First  Pref, 

6i 

'l\ 

8,'« 

_ 

8    0    0 

do,           do.       and  Pref 

Nil 

BH 

— 

7    0    9 

do.          do.       B  per  cent.  Deb. ... 

6 

6 

m 

-li 

6    7  .6 

Brazil  Tractions 

Nil 

Nil 

60 

—3 

8    0    0 

British  Colambia  Elec.  Rly.  Pee.    ... 

6 

6 

76i 

— 

6    9    9 

do.           do.           Preferred    ... 

6 

98^ 

66 



*7     1     H 

do.          do.          Deferred     ... 

B 

134/- 

79i 



•8  11     0 

do.          do.          Deb 

4i 

41 

76 



6  11     0 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

Nil 

70* 



7     I  10 

do.      do.  e  per  cent.  Bonds   ... 

Nil 

NU 

41 
90 

_ 

Nil 

Mexican  Light  Common        

NU 

Nil 



NU 

do.            Pref 

Nil 

Nil 

48 
64 

_ 

Nil 

do.            iBt  Bonds        

Nil 

e 

— 

7  14    6 

MAOTTFAOICIUNa  OOMFAKIEB 

Babcock  4  Wllooi         

IB 

16 

ib/b 

-  A' 

6  12    B 

British  Alumlnlnm  Ord 

10 

10 

British  Insulated  Ord 

IB 

16 

H 

+  SI- 

0  13    4 

Calienderi 

16 

16 

SA 

6  17    0 

SJPref 

6i 

6i 

ir 



6  IB    7 

Orompton  Ord 

10 

B 

16/- 

_ 

6  18    4 

Edison-Bwan         

10 

Nil 

8/B 



NU 

do.       do.    B  per  cent.  Deb. 

B 

6 

64 



7  16    4 

Electric  Construction    

10 

10 

li 



8    0    0 

English  Electric 

8 

6 

16/ 



6    6    0 

do.          do.      Pret 

6 

6 

1 

-^fia. 

6    0    0 

Gen.  Elec.  Pret 

6i 

6i 

92/- 

6  IS    9 

do.        Ord 

10 

6 

19/. 

■fad. 

6     ."■.     3 

Henley        

16 

16 

2i 

-  A 

6    9  10 

do.     4i  Pref 

4i 

4i 

49 

6    9  10 

Indla-Rubber        

10 

H 



Met.-Vlckers  Pret 

8 

8 

9i 



6    8    0 

Siemens  Ord.        _       _       „       „ 

10 

10 

97/6 

^ 

•7    6    6 

Talsgnpb  Oon.    _       _       _       „ 

U 

« 

Ui 

— . 

•4  18    6 

MARKET     QUOTATIONS. 

It  should  be  rememberei.1,  in  makin;;  use  of  the  figures  appeanuf; 
iu  the  followiuj;-  list,  that  in  some  cases  the  prices  are  only  jjeneral, 
and  they  may  vary  accordinj;:  to  quantities  and  other  circumstances. 


Wednesday,  September  20tli. 


CHEMICALS.    &.C. 


a  Acid,  Oxalic 

a  Ammoniac,  Sal        

a  Ammonia,  Muriate  (large  ci 
a  Bisulphide  of  Carbon 

a  Borax...  

a  Copper  Sulphate      

a  Potash,  Chlorate     

a        ,,       Perchlorate 

a  Shellac  

a  Sulphur,  Sublimed  Flowers 

a  ,,        Lump       

a  Soda,  Chlorate         

a      ,,      Crystals  

a  Sodium  Bichromate,  casks 


METALS.    Ac. 


per  lb. 
per  cwt. 


per  lb. 
per  ton 
per  lb. 


b  Aluminium,  Ingots per  ton 

b  ,,  Wire per  lb. 

6  „  Sheet 

p  Babbitt's  Metal  and  Anti-friction  Metal — 

Grade  I    pertonnet 

Grade  II 

Grade  III  

c  Brass  (rolled  metal  2"  to  12"  basis)    per  ib, 

c      ,,      Tubes  (solid  drawn)  

C       ,.      Wire,  basis     

c  Copper  Tubes  (solid  drawn) 

c        .,      Bars  (best  selected)         ...    per  ton 

c        „      Sheet 

c        ,,      Rod 

d      ..      (Electrolytic)  Bars  ...         .. 

d       ..  ,,  Sheets       ...  ,, 

d       ,,  ,,  Wire  Rods 

d       ..  .,  H.C.  Wire        per  lb. 

/  Ebonite  Rod ,, 

/        ,,      Sheet 

n  German  Silver  Wire         ., 

b  Gutta-percha,  tine ,, 

b  India-rubber,  Para  Hue    ,, 

/  Iron  Pig  (Cleveland  Warrants)  ...    per  ton 
/     ,,      Wire,galv.  No.  8,  P.O.qual. 

g  Lead,  English  Pig ,, 

«*  Mercury        per  hot. 

e  Mica  (in  original  cases)  small   ...     per  lb. 
0      ,,  ,,  medium  ...  ,, 

e      ,,  ,,  large        ...         ,, 

p  Phosphor  Bronze,  plain  castings  „ 

p  ,,     drawn  bars  and  rods         ., 

p  ,,     rolled  strip  &  sheet 

p  ,,     wire    .. 

o  Platinum        per  oz. 

d  Silicium  Bronze  Wire      per  lb. 

r  Steel,  Magnet,  in  bars      

a  Tin.  Block  (English)        per  ton 

o     ,.     Wire,  Nos.  1  to  16    per  lb. 


7Sd. 
•j£63 

£48 

iso 

£26  10s. 
6d.  to  6*d. 
73d. 
£16 
£11  10s. 
£11 
3»d. 
£6 
6d. 


'    £100 
1/9  to  2/0 

1/0  to  2/- 

fl.M 

£108 

£62 

9id. 

lljd.  to  1/- 

9Sd. 

1/li 

£94 

£94 

£94 

£71  lOs. 

£14.5  lOs. 

£81  10b. 

lOld. 

3/6 

3/- 

2/6 

12/6 

lOjd. 

998.  6d.  to  96s. 

£24 

£12  lOs.  to  £12 15s, 

3d.  to  3/- 

4/-  to  8/- 

10/-  to  20/-  &  up. 

1/1 

1/3 

1/2J 

1/3| 

£23 

1/1 

1/- 

£169  6/- to  £169 10/ 

8/- 


10s.  inc. 
10s.  inc. 


Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  P.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co..  Ltd. 


g  James  &  Shakespeare. 
b  Edward  TiU  &  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 
a  P.  Ormiston  &  Sons. 
o  Johnson,  Matthey  &  Co.,  Ltd. 
p  0.  Cliflard  &  Son,  Ltd, 


*  DiTldends  paid  tree  of  Income  Tax, 


r,    W.  F.  Dennis  &  Co. 


Scandinavian  Power  Transmission. — The  greatest  secrecy 
has  hitherto  been  observed  concerning  tbe  schemes  for  the 
transmission  of  power  from  Norway  to  Denmark,  which  ques- 
tion ia  engaging  the  attention  of  a  joint  committee  of  these 
two  countries  and  of  Sweden.  A  final  meeting  of  the  technical 
committee,  appointed  by  the  latter,  is  to  be  held  in  Copen- 
hagen at  the  end  of  September,  when  an  official  statement 
is  expected  to  be  issued.  In  the  meantime  it  is  reported  from 
Stockholm  that  the  scheme  for  the  transmission  of  power 
by  means  of  submarine  cables  laid  across  the  Sound  has 
been  abandoned,  as  it  has  been  shown  to  be  technically  prac- 
ticable to  utilise  the  airway.  According  to  a  Ohristiania  news- 
paper, this  project  has  been  worketf  out  by  a  Norwegian 
engineer  (Mr.  Prebensen  Niasen)  who  ia  a  member  of  the 
technical  committee.  It  had  been  thought  that  the  Sound 
was  too  deep  to  permit  of  the  construction  of  towers  to 
support  an  overhead  transmission  line,  but  this  has  turned 
out  not  to  be  the  case.  It  will  thus  be  possible  to  install 
an  overhead  line  directly  between  Helsingborg  (Sweden)  and 
the  west  coast  of  Zealand,  which  is  of  the  greatest  import- 
ance for  the  technical  solution  of  the  problem.  It  was 
originally  proposed  to  transmit  power  at  132,000  volts  through 
three  submarine  cables  in  the  Sound,  and  subsequently  in- 
crease the  number  to  six. 

BeljHan  Radium  Factory. — The  radium  factory  which  is 
being  built  at  Campine,  Belgium,  is  almost  completed,  and  it 
is  expected  that  the  fir.st  supply  of  radium  from  minerals  ob- 
tained from  Katanga  will  be  produced  by  the  end  of  this  year. 
— Daily  Telegraph. 
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THE     BRITISH     ASSOCIATION.— III. 


Monday  moining  (.Si'ijli'iiibur  lltlij  was  .spout  by  Seutiou 
G  ill  tlie  discussion  of  a  serios  of  jiapers  on  "  Econoiiiic 
Steaui  Production,  with  Special  Kefercncc  to  Mai-ine 
Practice, "  a  feature  of  which  was  a  statement  by  Dr. 
C.  H.  Lauder,  on  behalf  of  the  Fuel  Research  Board, 
in  which  the  suitability  of  oil  for  steaui-raisiug  pur- 
poses was  discussed.  The  problem  is  one  wliich  has 
some  interest  for  those  who  have  to  deal  with  stationary 
boilers,  and  th(jsc  who  were  forced  to  adopt  oil  hrinj,' 
ilurin^j;  the  war — uuist  of  whom  have  al)andoued 
ii  since — will  be  interestetl  to  hear,  apropox  of 
the  Government  scheme  of  borinji  for  oil  in  this  country, 
and  the  much-criticised  expenditure  in  connection  there- 
with, that  the  considered  opinion  of  the  Fuel  Research 
Board  is  that  the  chief  source  of  sup])ly  of  home-pro- 
duced oil  must  come  from  the  distillation  of  coal  in 
conjunction  witii  processes  for  the  manufacture  of 
smokeless  fuel.  It  has  been  known  for  a  long  time 
that  the  Navy  has  abandoned  any  reliance  upon  home 
oil  supplies  obtained  from  borings  here,  and  it  was 
with  the  idea  of  making  the  Navy  independent  of  im- 
ported sup]ilies  that  the  boring  scheme  was  commenced. 

A  paper  on  "  The  Accpiisition  of  Skill,  with  Reference 
t'l  Training  in  Industry  "  was  read  by  Prof.  T.  H. 
Pear  in  Section  J  (Psychology).  This  dealt  with  many 
of  the  problems  of  industrial  psychology  in  a  more  or 
less  new  manner,  and  the  author  somewhat  caustically 
eonqiared  the  care  and  expense  which  was  often  gone 
tj  in  acquiring  skill  in  games  to  the  general  absence 
of  til  is  same  devotion  to  the  problems  of  acquiring 
skill  in  work.  This  paper  demonstrated,  as  had  others 
before  this  Section,  that  those  who  practised  the  science 
Of  psychology  in  its  industrial  applications  were  begin- 
ning to  realise  that  a  more  practical  touch  must  be  given 
to  their  work,  and  that  the  worker  could  not  be  regarded 
as  an  automaton  which  could  be  watched,  tested,  and 
generally  ticketed  and  docketed,  and  expected  to  give 
a  constant  output  under  all  and  an}'  conditions.  It  was 
clear  that  the  so-called  campaign  of  scientific  manage- 
ment and  efficiency  propaganda,  which  was  belauded  a 
few  years  ago  in  this  country,  had  more  or  less  failed 
in  the  sense  that  its  originators  had  had  to  call  upon 
their  disciples  to  halt.  It  was  indeed  amusing  to  those 
wJio  had  followed  this  branch  to  find  the  p.sjchologists 
telling  the  self-styled  efficiency  engineer — a  'direct  pro- 
duct of  the  industrial  psychologists'  teachings — that  he, 
by  his  methods,  had  tended  to  bring  the  work  of  Taylor 
and  the  Gilbreths  into  disrepute.  A  more  human  point 
oi  view  was  being  adopted,  and  not  too  soon. 

Several  of  the  Sections  wound  up  their  proceedings 
(in  Tuesday,  September  12th,  among  them  being  Section 
A  in  which  the  papers  on  "  The  Ultramicrometer  in 
Minute  Physical  Measurements,"  by  Prof.  R.  Whid- 
dington.  and  on  "  The  Determination  of  Dielectric  Con- 
stants and  Susceptibilities  by  Valve  ^Methods,"  by  Mr. 
.1.  K.  P.  Wagstaff,  both  rejiroduced  in  our  last  issue, 
were   read  and  discussed. 

Altliough  the  title  of  tiie  only  paper  read  in  Section 
G  (Engineering)  might  not  suggest  electrical  interest, 
viz.,  "  The  Propelling  Machinery  of  the  Cargo  Carrier 
of  the  Future,"  there  were  two  point^i  to  which  attention 
may  be  drawn.  The  author  was  .\Ir.  J.  Richardson, 
who  is  regarded  as  one  of  the  leading  experts  of  tlie 
Diesel  engine.  He  is  an  old  Central  Technical  College 
student,  where  he  received  electrical  training  under 
i'rof.  Howe,  the  Recorder  of  the  Section,  and  it  was 
I'rof.  Howe  who  pounced  updii  what  was  perhaps  a 
loosely-expressed  remark  in  the  paper  regarding  the 
electrical  driving  of  ships,  viz.,  that  electrical  machinery 
for  marine  work  was  only  in  its  infan<'y.  Prof.  Howe 
stoutly  challenged  that  statement,  and  said  that  any 
reimtahle  firm  of  electrical  manuf.ufurei-s  eould  do  all 
that  was  reipiired,  and  that  the  failures  of  which  so 
mueh  was  made  from  time  to  time  were  due  to  the  fact 
tliat  tlie  plant  was  not  specially  designed  for  the  par- 
ticular purpose  in  view;    with  this  statement  the  author 


agreed.  .Mr.  liichardson  .said  tha.t  so  far  as  steering 
gear  was  concerned,  the  electric-hydraulic  system  had 
jiroved  itself  efficient  and  was  tiuding  increasing  favour 
even  on  steamshiiis.  For  liglits  and  fans  electricity  was 
also  reijuired.  For  the  heating  of  u  ship,  steam  was 
still  the  most  convenient  and  the  least  costly  method, 
altliough  cither  exhaust-raised  steam  at  sea  or  some 
combination  of  electrically-generated  heat  and  hot-water 
pipes  would  no  doubt  Hnd  increasing  favour  in  the 
future.  Therefore,  for  the  remainder  of  the  plant,  such 
as  winches  and  pumps,  the  choice  lay  between  steam  or 
electric  drive.  Where  first  cost  was  concerned,  con- 
siderable advantage  lay  on  the  side  of  steam,  but  the 
more  elegant  solution,  and  the  more  economical,  in 
respect  of  fuel  consumption,  was  undoubtedly  the 
electric  drive.  Electric  current  was  generated  by 
Diesel-driven  dynamos,  which,  except  in  very  special 
cases,  should  not  be  less  in  nuiidjer  than  three.  For 
reasons  of  interchangeability,  these  three  should  be  of 
the  same  size.  One  should  be  sufficient  for  normal  sail- 
ing at  sea,  two  were  required  for  manoeuvring  the  ship 
or  for  working  cargo  fully  in  port,  and  one  was  always 
a  stand-by.  For  ships  of  3,0U0  tons  deadweight,  three 
sets  each  of  50  kW  would  suffice.  From  6,000  tons  to 
10,000  tons  deadweight,  three  sets  of  80  kW  to  100  kW 
were  generally  recjuired.  If  special  provision  had  to  be 
made,  for  instance,  for  carrying  refrigerated  cargoes, 
the  power  of  the  sets  was  greatly  increased,  and  in  some 
cases  three  or  four  sets  of  150  kW  were  called  for.  The 
consumption  of  fuel  for  working  cargo  and  pumps  in 
port  with  banked  tires  in  a  steamship  was  of  the  order 
of  10  times  the  amount  of  fuel  i-equired  by  the  Diesel 
electric  system  of  auxiliary  working  on  similar  motor 
ships. 

The  foregoing  referred  particularly  to  four-cycle 
engined  ships.  When  two-cycle  nuichinery  was  adoj)ted, 
the  practice  of  driving  the  scavenging  punqis  separately 
from  the  main  engine  to  permit  of  rotary  machines  being 
used  for  this  duty  would  undoubtedly  gain  favour,  and 
in  this  case  the  Diesel-driven  generators  for  supplying 
electricity  for  general  duties,  as  well  as  for  driving  the.se 
pumps,  became  of  very  considerable  size,  approximately 
25  per  cent,  of  the  power  of  the  main  engine. 

Such  figures  led  naturally  to  a  consideration 
whether  the  correct  angle  from  which  to  review  and 
attack  the  problem  was  not  to  regard  the  machinery  of 
the  shii)  as  a  central  electric  jiower  station  delivering 
current  to  electric  motors  for  propulsion  and  all  the 
other  multifarious  duties.  For  special-purpose  ships, 
where  the  duties  ajiart  from  propulsion  required  a  sub- 
stantial measure  of  the  total  power  as.  for  instance, 
dredgers,  ferry  boats,  cable  ships,  Ac.  the  Diesel-electric 
system  was  being  adopted  and  merited  the  closest  atten- 
tion. It  was  favoureil  in  .\merica,  and  had  been 
regarded  also,  by  virtue  of  the  great  sub-division  pos- 
sible, as  a  means  of  adapting  the  Diesel  principle  to 
ships  of  the  highest  power.  It  was  heavy,  the  first  cost 
was  high,  and  electrical  machinery  suitable  for  marine 
work  was  only  in  its  infancy,  and  mueh  development 
must  take  place  before  the  electrical  ciuipment  was  as 
reliable  as  the  remainder  of  tlie  installation. 

Incidentally.  Prof.  Hudson  Beare.  the  President  of 
the  Section,  referred  to  three  fruit-carrying  vessels 
which  were  being  built  with  electric  propulsion,  Diesel 
engines  being  emitloyed,  but  the  author  did  not  appear 
to  iijiprove  of  this  ]>lan.  Another  point  brotight  out 
in  tlie  jiajier  was  that  there  was  no  sign  of  a  reduction 
of  the  price  of  fuel  oil  to  a  tigure  that  would  enable  it 
to  compete  with  coal  on  ships,  and  jiresumably  the  same 
remark  applied  to  land  boilers. 

Section  B  (Chemistry)  hatl  a  more  or  less  full-dress 
debate  on  the  nitrogen  industry,  some  details  of  which 
will  ajipear  in  a  later  isstie. 

Only  three  sections  i\iet  on  Seidendier  l;Uh.  namely. 
Sections  G  (Engineering),  H  {.Vnthropology).  and  K 
(Botany).     The  only  paper  of  electrical  interest  was  that 
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Iiy  Dr.  E.  0.  Tiirnur,  before  Section  (1,  uu  ''  Electrical 
Ignition  Aiijiaratiis  for  Internal-l'ouibustion  Engines." 
Ignition.  i)otli  by  induction  coil  and  by  magneto,  was 
discnsj-cd  at  some  length,  and  results  of  experiments  on 
induction  coils  designed  for  use  with  automobiles  and 
with  high-compression  stationary  gas  engines  were  given. 
The  magneto  was  considered  in  two  aspects — as  a  eon- 
slant  tlu.x  alternator  on  short  circuit  for  the  first  part 
of  each  cycle  (until  the  contacts  ojienod).  and  thereafter 
as  an  induction  coil  breaking  tlie  current  just  estab- 
lished. Expressions  for  the  ecpiivalent  magnetic  circuit 
and  the  "spark  flux"  were  deduced,  the  latter  being 
shown  to  be  dependent  on  the  short-circuit  current  and 
tlie   ei|uivalent  permeance   of   the  magneto. 

Consideral)le  empliasis  was  laid  on  the  improvements 
made  possible  by  the  substitution  of  coljalt  steel  for 
tungsten  steel  magnets,  and  Dr.  Turner  predicted  that 
in  future  cobalt  steel  would  be  used  almost  to  the  exclu- 
sion of  tungsten  steel,  provided  that  improvements  in 
tlie  design  of  magnetos  were  brought  aliont  which  would 
make  its   use  an  economic  "  proposition." 

Prof.  Hudson  Beare,  the  President  of  the  Section. 
welcomed  an  old  student  in  Dr.  Turner,  and  mentioned 
that  his  work  in  connection  with  ignition  apparatus  had 
led  to  his  having  been  awarded  tlie  D.Sc.  degree  of 
Edinburgli  Ujiiversity. 


Some  Geographical  Aspects  of  Recent  Developments  of 
Water  Power. 

By  H.  M.  Sl'l.NK.— (.l/)«(nirf.) 
Section  E. — Geograph y. 
The  author  said  that  tlie  question  of  the  develdimient  (if 
water-power  in  Great  Britain  had  not  secured  the  sullu-iciitly 
wide  interest  that  it  deserved,  partly  due  to  the  siiiireuKU'y 
of  coal  in  our  industrial  life,  and  iiartly  also  because  our 
pot-t^ntial  water-power  resources  were  not  lar^je  as  compared 
with  many  other  regions.  This  inthfference  was  apt  to  rather 
blind  us  to  the  remarkable  progress  in  water-power  develop- 
ment which  liad  taken  place  during  the  past  twenty  years, 
and  especially  to  the  social  and  economic  effects  which  were  ex- 
tremely likely  to  follow  such  development.  Interest  was  arouse<l 
for  a  time  by  the  scheme  for  utilising  tidal  water  in  the  Severn 
Estuary,  and  it  was  readily  perceived  that  its  completion 
would  have  had  far-reaching  influence  in  South-West  England 
and  South  Wales.  That,  unhappily,  liad  been  forgotten,  and 
it  was  also  to  be  feared  that  the  report  of  the  British  Water 
Power  Committee  had  aroused  insutlicient  interest.  Few 
countries  had  made  really  reliable  inquiries  into  their  water- 
power  resources.  The  value  of  the  water  power  of  streams  was 
greatest  whei'e  there  was  least  variation  in  the  flow.  In 
regions  of  strongly-marked  rainy  periods  and  dry  periods, 
while  potential  water  powers  might  be  very  great  w-hen  the 
streams  were  full,  such  powei-s  might  be  valueless  in  the  dry 
season.  This  made  for  uneconomical  production  of  power, 
and  lessened  the  vahie  of  the  water-pow-er.  It  was  largely 
because  of  this  fact  that  the  production  of  power  from  the 
streams  of  Central  Africa.  South  America,  India,  and  South- 
Eastern  .^sia  might  be  long  delayed.  The  world's 
power  demands  were  reckoned  to  amount  annuallv  to 
l'20,f)OU.OT)  h.p.,  of  whidi  factories,  lighting,  transport,  Ac., 
used  7.5,(KJU,(KIO  h.p.,  railwavs  21.00(1.(10(1  h.p.,  and  shipping 
•24,fX)O,0(^)O  h.p.  Only  some  •lo.mj.iW  h.p.  of  hydro-electric' 
power  was  developed  out  of  a  possible  world's  supply  of 
4IO,(X)0,(XIO  h.p.  The  Congo  basin  was  estimated  to  po.s.sess 
KlO.WXJ.fKlO  h.p.,  or  about  a  quarter  of  the  world's  potential 
wat*?r-pt)wer,  most  of  it  available  in  the  region  about  Stanley 
Falls.  It  was  probable,  therefore,  that  these  great  stores  of 
energy  would  be  utilised,  but  not  without  further  develop- 
ment in  the  matter  of  long-distance  transmission,  and  until  it 
was  po.ssible  to  organise  power  demands  to  coincide  with  the 
periods  of  great  .stream  (low  in  these  regions.  It  would  be 
said  that  hydro-electric  development  was  a  matter  of  rela- 
tive costs,  and  that  it  would  develop  where  it  could  success- 
fully comp(;te  with  steanj  plant.  It  was  no  part  of  the  paper 
to  discuss  relative  costs,  but  it  might  be  said  that  hydro- 
electric power  was  extriMnely  cheap  where  plants  could  he 
operated  fairly  continuously  at  full  capacity.  In  Europe  the 
average  cost  per  h.p.  year  for  the  larger  hydro-electric  stations 
was  about  £\<)f>,  while  undiir  favourable  conditions,  such  as 
obtained  for  some  of  the  huge  plants  of  the  Ontario  Hydio- 
Electric  Power  Commission,  this  charge  might  fall  as  low  as 
£1A. 

Dealing  with  some  of  the  characteristic  features  of 
countries  where  wat<T  i)t>wer  was  largely  used,  the  author 
stated  that  in  North  America  there  was  an  increasing  degree 
of  co-operation  between  steam-electric-  and  hydro-electrie 
plants.  This  was  of  great  iinnortance,  because  it  involved 
no  displacement  of  industiy  hitherto  based  on  coal,  and  it 
suggested  a  line  of  logical  development  for  hydro-electric 
power  in  areas  where  steam  power  was  still  the  main  source 


of  energy.  .V  .scheme  for  developing  this  co-operation  \vas 
being  put  into  ell'cct  in  the  "  super-power  "  zone  in  the  New 
England  States.  Here  the  hydro-electric  powers  were  of 
small  capacity,  incapable  of  supiilying  the  needs  of  the  area, 
hut  affording  very  considerable  aid  to  steam -electric  plants. 
In  that  area  'i.5  i>er  cent,  of  the  population  of  the  United 
States  resided,  and  there  were  some  'JG,000  industrial  plants, 
of  which  7(3,000  utilised  an  average  of  350  h.p.  per  year, 
mostly  derived,  uneconomically,  from  isolated  power  plants. 
Under  the  scheme  the  power  plants  would  be  reduced  to  '273, 
of  which  218,  being  large  undertakings,  already  existed,  and 
would  be  retained.  The  combination  of  these  steam  and 
hydro-electric  plants  would  almost  entirely  eliminate  the 
movement  of  coal,  except  along  .six^citied  routes,  to  the  main 
st«am  plants.  Out  of  30,000  miles  of  raih-oad  19,000  miles 
would  bo  electrified,  and  altogether  there  would  be  an  annual 
saving  of  nearly  50  million  tons  of  coal.  In  the  chief  indus- 
trial countries  the  railways  were  often  embarra.ssed  by  the 
movement  of  coal  to  and  from  mines  and  the  industrial 
centres.  In  Ntnv  England  the  question  bad  become  acute, 
but  it  would  now  be  largely  eliminated. 

The  Niagara  district  of  North  America  was  undoubtedly 
first  in  the  production  of  electrical  energy.  The  Chippawa- 
Queenston  plant,  which  had  a  capacity  of  between  500.000 
and  GOO,(K)0  h.p.,  was  the  largest  hydro-electrical  installation 
in  the  W'orld. 

-A  large  numbei'  of  slides  of  water-p6wer  plants  in  North 
-\merica  were  shown,  and  att<?n{ion  w'as  then  given  to 
Norway,  Sweden,  Italy,  France,  and  Switzerland,  the  last 
(if  which  had  developed  the  greatest  percentage  (80  per  cent.) 
of  its  available  power.  In  France  and  Italy  most  of  the 
hydro-electric  power  developed  was  devoted  to  .specific  indus- 
tries rather  than  to  the  rural  districts,  and  in  this  way  they 
resembled  the  U.S. .A.  and  Canada.  In  Italy,  where  there 
was  little  coal,  great  progress  had  been  made,  and  whilst  the 
lignite  dejiosits  were  utilised  as  fully  as  possible  the  necessity 
for  importing  coal  for  railways  and  for  smelliug  works  iin- 
po.sed  a  heavy  drain  upon  a  comparatively  poor  nation.  Elec- 
trification of  railways  in  the  Lombardy  Plain  w-as  taking 
place,  and  there  was  a  rapid  extension  of  iron  smelting  by 
thermo-cU'ctric  processes  in  the  Aosta  Valley  near  the  Cii,l,'iii 
iron  deposits.  Both  lines  of  progress,  it  was  to  be  hopcil, 
would  lead  to  the  elimination  of  coal  imports  of  abimt 
4  million  tons  per  annum.  Maps  were  shown  illustrating  the 
great  development  of  the  uses  of  electric  power  for  agricul- 
tural purposes  on  the  Continent,  possible  on  account  of  the 
cheapness  of  the  supply  of  jiower  generated  by  hydro-electric 
means.  The  map  published  by  the  Cartographical  Institute 
of  Stockholm  was  sjiecially  referred  to  in  this  connection. 
.\t  the  same  time,  in  Norway,  for  instance,  the  amount  of 
'power  used  for  agricultural  purposes  was  still  negligible,  the 
vast  bulk  of  the  hydro-electric  power  being  consumed  by 
"the  aluminiunr  works.  In  Sweden,  out  of  1,200,000  h.p.  pro- 
duced by  the  hydro-electric  stations,  54  per  cent.  W'as  used  by 
industrial  plants.  24  per  cent,  by  thermo-electric  processes, 
and  only  7  per  cent,  for  agriculture. 

A  .similar  idea.  vi-j..  benefit  to  the  rural  population,  lay 
behind  the  extensive  Sila  Tjakes  scheme  of  South  Italy.  The 
Sila  was  a  tableland  of  1,000  sq.  km.  in  the  Province  of 
Cosenza,  drained  by  the  rivers  Neto,  .Arvo,  AmpoUina,  and 
others.  It  was  propo.sed  to  convert  the  courses  of  these 
streams  into  a  series  of  lakes  by  the  construction  of  dams 
and  impound  a  head  of  water  with  a  fall  of  1,000  metres. 
Hvflro-electric  plant,  designed  for  100,000  h.p.,  and  capable 
of  extension  to  400,000  h.p.,  would  be  installed,  and  would 
supply  power  to  Calabria  and  East  Sicily.  The  scheme  was 
to  h.ive  been  commenced  in  1920,  but  the  author  said  he  had 
no  inforioation  as  to  the  amount  of  progress  made. 


The   Future  of    Unemployment    Insurance. 

By  J.  L.  Cohen,  M.A.— (.IhstrarO. 
Section'  F. — Economics. 
Tine  author  commenced  with  a  study  of  tlu-  criticism  to 
which  the  present  .scheme  of  unemi'loyment  insurance  was  ."iub- 
jected.  It  was  agreed  that  the  judportion  of  administration 
costs  was  too  high.  The  accusation  that  applicants  for  relief 
wi^'e  not  always  hona-fide  uneniplo.ved  was  not  acci'pted.  II 
was  ))ointed  out  that  the  normal  income  provided  souie  nine- 
tenths  of  the  expenditure.  It  was  not  correct  to  term  the 
benefit  "  a  dole,"  as  unemployed  workers  had  a  right  to  it. 
.'Although  it  was  not  denied  that  lliere  were  eirors  in  adminis- 
tration, the  criticism  was  considered  usually  to  be  witli- 
(luf  fomidation.  Three  lines  of  activity  with  the  aim  of  reduc- 
ing unemployment  were  suggested.  An  international  body 
to  c-orielate  statistics  of  supply  and  demand  was  proposed. 
This  body  would  regularise  the  demand  for  lal)our  to  safe- 
guard against  a  boom  to  moderate  its  effects,  and  to  prevent 
a  reaction  into  a  slump.  It  was  .suggested  that  benefits 
should  vary  with  the  amount  of  wages  thev  woulil  normally 
receive.  The  principles  of  the  1020  Tlnemployment  Insurance 
Act  w-ere  reviewed,  and  mention  was  made  of  the  Bill  which 
had  Ix'cn  prepared  contemiilating  the  maint-enance  by  each 
industry  of  its  own  unemployed.  This  .scheme  had  supporters 
among  both  employers  and  workmen.  Employers  were 
reacting  again.st  the  control  of  war-time  economy,  whilst 
trade   union   officials  were  fascinated   by   the    guild    socialist 
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I.I.  ,il.  JJuring  the  war  the  "  rota.  "  systom  wa^  intruducod 
iiili>  the  cotton  industry.  This  was  adnjinisterecl  by  the 
,  ;i]|iloyers'  organisations  and  trade  unions.  A  similar  scheme 
\\:is  worked  in  the  Yorkshire  wool  textile  trade  for  the  cstab- 
h>liinent  of  a  trade  unemployment  fund  for  hosiery  workers. 
S,  hemes  for  the  building  trade  and  the  docks  industry  had 
bri'ii  suggested.  Certain  employers,  like  Messrs.  Kow'ntree, 
had  contracted  out  of  the  State  scheme  by  establishing  un- 
employment fund.s  of  their  own.  Labour  authorities  had,  by 
a  substantial  majority,  acclaimed  the  system.  The  reorgani- 
sation of  insurance  on  the  basis  of  industry  was  aimed  at  in 
the  Bill  of  the  General  Feileration  of  Trade  TTnions.  The 
funds  would  be  provided  by  a  levy  upon  employers,  one- 
fifth  of  which  would  be  recoverable  from  the  employes;  the 
State  would  refund  one-fifth  of  the  amount  |)aid  out  in 
benefits.  .Joint  boards  of  employers  and  trade  union  repre- 
sentatives would  administer  the  scheme,  and  any  surplus 
vi'ould  be  paid  at  the  end  of  the  year  to  a  central  contin- 
gencies fund,  from  which  deficits  by  other  boards  could  be 
repaid.  X  national  committee  would  adjudicate  in  disputes. 
The  defects  in  thi.s  Bill  were  evident  upon  examination. 
Among  these  were  the  difficulty  of  defining  industries;  the 
marking  down  of  men  as  belonging  to  one  particular  industry 
would  affect  the  mobility  of  labour;  the  machinery  of 
administration  would  be  far  too  costly;  employers  would  not 
be  prepared  to  hand  over  to  the  unions  large  sums  of  money 
without  demanding  a  very  detailed  control  over  them ;  at 
present  each  district  had  one  employment  exchange,  the  Bill 
Would  set  up  one  for  each  industry,  and  the  Government 
system  of  exchanges  would  still  be  required  for  unskilled 
labour.  It  had  been  suggested  that  all  the  existing  schemes 
of  insurance — unemployment,  health,  old-age,  &c. — should  be 
linked  up  to  effect  considerable  economies;  unemployment 
insurance  liy  industries  wcmld  render  such  a  scheme  very 
difficult  of  realisation.  The  as.sertion  that  unemployment 
in.surance  by  industry  would  persuade  employers  to  reduce 
unemployment,  or  reduce  its  severity,  was  stated  to  be 
fallacious,  for  .several  reasons. 

Unemployment  took  on  various  forms  in  different  indus- 
tries, e.g.,  the  work  of  dockers  was  casual  and  intermittent; 
the  gas  and  building  trades  suffered  seasonal  depression. 
The  problem  had  been  attacked  in  a  novel  way  by  Profes.sor 
Common,  of  Wisconsin.  It  was  proposed  that  all  employers 
in  the  State  of  Wisconsin  should  form  themselves  into  an 
"  Employers'  Mutual  Emplovment  Insurance  Company."  To 
prevent  constant  change  of  "  hands  "  contributions  to  the 
fund  would  be  regulated,  being  higher  for  the  employer 
whose  staff  was  constantly  changing.  Tliis  was  also  subject 
to  the  criticism  that  unemployment  could  not  always  be  pre- 
vented by  the  employers. 

The  author's  examination   of   the   question   led   him   to  the 


conclusion  that  insurance  by  industry  would  be  a  trouble.-Mm. 
and  costly  method;  that  it  had  no  direct  advantages  over  ibi 
State  scheme;  and  that  the  indirect  benelits,  wliicb  were  m.t 
very  great,  could  be  achieved  by  a  slight  uuieudineiit  of  tli.- 
'exi.sting  scheme.  The  pre.sent  Act,  slightly  uiiiended,  shuulil 
be  tried  for  a  decade  before  any  fundumeatal  revision  was 
attempted. 

Equal  Pay  to  Men  and  Women  for  Equal  Work. 

By  Pkoi-kssor  F.  Y.  Edgkwouth.  M..\.— (.Idsfi-uct.) 
Section  F. — Economics. 
I.\  this  paiH'r  the  vexed  question  of  the  payment  of  wonier. 
employed  in  industry  was  ably  reviewed  by  the  author.  By 
"  equal  work  "  equal  utility  to  an  employer  was  generally 
meant;  or,  on  the  other  hand,  equal  disutility,  in  the  sense 
of  fatigue  or  deprivation  of  amenity,  to  the  employe.  Should 
there  be  perfect  comix-tition  Ijetween  the  sexes'.'  This  might 
be  answered  definitely  in  the  affirmative  or  otherwise;  if 
undecided,  the  question  might  l)e  asked :  "  What  sort  or 
amount  of  competition  is  advisable?"  It  might  happen  that 
the  unrestricted  play  of  competition  between  short-sighted 
employers  and  desperately-jioor  workers,  though  .securing  a 
temporary  maximum  of  production,  might  bring  about  a  de- 
gradation of  labour  and  a  breakdown  or  a  gradually  deeptm- 
ing  depression  of  industry.  To  this  debacle  the  competition 
of  women  would  largely  contribntk^.  The  minimum  of 
requirements  for  efficiency  was  less  for  women  than  for  men ; 
wives  and  daughters  were  often  subsidised,  i.e.,  not  self- 
supporting;  last,  but  not  least,  the  womafl  worker  had  not 
acquired  the  same  unwillingness  to  work  for  less  than  would 
support  a  family. 

The  best  results  woidd  probably  be  obtained  by  leaving 
employers  free  to  compete  for  male  or  female  labour.  Thus 
equal  pay  for  equal  work  would  l)e  secured ;  this  did  not 
imply  that  the  earnings  of  the  .sexes  should  be  equal. 

-After  a  con.sideration  of  numerous  factors  affecting  the 
question  the  author  arrived  at  a  number  of  conclusions. 
which  he  summarised  as  follows  :  Equal  pay  fur  equal  work 
in  the  sense  of  free  competition  between  the  sexes  was  advo- 
cated, with  .some  reservations  and  adjustments.  .Among  the 
features  w'hich  would  have  to  be  excluded  was  "  desperate, 
disordered  "  competition,  tending  to  the  degradation  of 
labour.  There  were  suggested  ceitain  conipens;itions  to 
families  for  the  loss  sustained  by  the  breadwinner  through 
the  increased  competition  of  women;  but  among  such  coni- 
Ix>nsations  the  endowment  of  motherhood  on  a  large  scale  by 
the  State  was  not  incluiled.  The  advantages  weitrhed  were 
eco?iomical  in  a  strict  .•^ense:  the  balance  might  be  affect«-d 
when  welfare  or  well-being  in  a  wider  sense  was  taken  into 
account. 


THE    COLFAX    GENERATING    STATION,     PITTSBURGH. 


lUDiNG  to  Messrs.  D.  L.  Galu.sha  and  C.  W.  E.  Clarke,  m 
i|ier  read  before  the  .\merican  Institute  of  Electrical 
iJUHUieers  in  1921,  the  Pittsburgh,  Pa.,  dastrict  is  the  foremost 
steel-producing  and  manufacturing  <'entre  in  the  United 
States.  Steel  plant  with  furnaces  and  mills  lines  the  river 
hanks  for  miles  from  the  centre  of  the  city.  Associated  indus- 
tries, attracted  by  an  abundance  of  natural  resources,  ade- 
quate transportation  facilities,  an  ample  labour  supply,  and 
proximity  to  markets  for  their  products,  have  rapidly 
e.stablished  themselves  in  the  adjacent  territory.  ^  Growth 
during  the  war  period  was  extensive,  and  the  district  as  a 
whole  has  been  busy  since  hostilities  ended. 

By  191'2  electricity  generating  station  facilities  in  the  Pitts- 
burgh district  had  become  inadequate  to  me<'t  the  requirements 
of  the  rapidly-growing  industrial  demand.  The  Allegheny 
County  Iiight  Co.  and  other  companies,  owning  and  operat- 
ing a  number  of  small  projierties,  were  consolidated  with  the 
Duquesne  Light  Co.  A  steam  generating  station  previously 
built  on  Brunofs  Island  in  the  Ohio  River  below  the  city  was 
considerably  enlarged  anfl  the  foundation  laid  for  a  compre- 
hensive distribution  system. 

By  an  agreement  with  the  West  Penn  Power  Co.  and  with 
the  approval  of  the  Pennsylvania  Public  Service  Commission, 
a  definite  division  of  the  territory  served  by  the  two  com- 
panies was  effected.  Tlie  Ducpiesne  Light  Co.,  through  this 
arrangement,  si'rves  the  two  counties — Allegheny  and  Beaver 
-  vvith  an  area  of  1,154  sipuue  miles  and  a  population  of 
about  one  million  and  a  quarter. 

In  T.U;!,  the  hr.st  vear  after  the  formation  of  the  new  com- 
I'liiv.  the  energy  output  was  '28:^000.000  kWh.  In  re<-ent 
'MS  the  output  has  .shown  an  average  annual  growth  of 
'.lilt  1")  per  cent.  In  Ifl-JO  the  peak,  which  was  sonw-what 
alV.rfed  bv  the  curtailment  of  business,  was  1(V2,500  kW  ;  th,. 
energy  output  was  80.5,0(X),000  kWh,  giving  a  yeariy  load  factiir 
of  'tl  per  cent. 

I'lvvious  to  I9'2I  power  was  generated  at  the  Brunofs 
Muiil  station  of  I'iO.OOO  kW  capacity,  and  by  .six  other  plants, 
1  n  ving  from  -2,000  to  IT.tXlO  kW  in  rating.  The  total  generat- 
ing capacity  safely  available  from  all  of  these  .sources  under 
iiiiximum  conditions  was  IfiO.OOO  kW. 


In  anticipation  of  the  need  of  increased  capacity  a  site  for 
a  new  power  plant  had  been  purchased  cm  the  Allegheny 
River  about  15  miles  from  the  centre  of  Pittsburgh  and  only 
a  mile  distant  from  the  Ilarwick  mine.  This  mine  and  the 
private  railroad  from  it  to  the  power  station  are  owned  by 
interests  affiliated  with  the  Duquesne  Light  Co.  .\ctual  con- 
struction of  the  new  plant,  known  as  the  Colfax  power 
station,  was  begun  in  September,  1919,  and  tlie  station  was 
officially  oix-ned  for  .s«nvice  on  DecemlxT  ISth,  I'.W).  Trans- 
mission line  and  sub-.station  construction  was  in  progress 
iluring  the  same  period. 

Duplicate  C6,000-volt  transmission  circuits  completely 
surround  the  city,  fcrming  an  electric  belt  89  miles  in  circum- 
ference, locally  known  as  "  Tlie  Duquesne  Ring."  llie 
Brunofs  Island  and  Colfax  stations  are  almo.st  diametrically 
opposite  each  other  in  this  ring.  Six  sub-stations  Iwated  at 
intermediate  points,  fed  from  either  or  both  generating 
stations,  supply  radial  •2"2,(KH)-  and  ll,000-volt  feeders  which, 
in  turn,  serve  other  sub-stations  and  consumers  within  tho 
industrial  district. 

The  How  of  the  .Mlegheny  River,  uixm  which  the  plant 
depends  for  condensing  water,  furnishes  a  natural  limit<ition 
to  the  power  which  may  be  develoivd  at  Colfax.  'Ilie 
minimum  How  of  this  river  is  sufficient  to  furnish  conden- 
sing water  for  300,(XH)  k\V  of  plant;  therefore,  the  design  is 
such  that  thi>  power  station  can  be  extended  on  a  uniform 
plan  until  all  the  available  condensing  water  has  Ihvii 
utilised.  To  allow  for  contingencies  and  spare  equipment  i» 
development  somewhat  beyond  the  minimum  is  provided  fur 

The  si/e  of  the  unit  chosen,  <i<),(X'K>  kW  nominal,  is  such 
that  the  ultimate  development  may  be  divided  into  five  or  six 
.steps,  and  when  the  plant  is  completed  it  will  not  be  com- 
plicated with  a  large  number  of  small  units. 

The  first  step  in  the  development,  which  includes  one 
i;o.lHH>-kW  turb<i-generator  and  seven  boilers,  has  now  b«<en 
in  operation  for  nearly  two  years,  and  scinie  particulars  of  its 
performance  dm'ing  that  period  will,  therefore,  be  of  interest. 

The  unit  of  plant  consists  of  three  'JO.OtXl-kW  steam  tur- 
bines arranged  side  by  side,  the  high-pressure  element  in  the 
centre  and  the  two  low-pressure  element*  on  each  side,  with 
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their  condensers  below.  They  work  together  as  one  unit,  the 
generators  being  electrically  connected,  synchronised,  und 
switched  on  to  the  throe  step-up  transformers  and  through  to 
the  (iC.OOti-volt  transmission  line  as  one  unit. 

This  is  the  third  G0.(XX1-kW  set  that  the  Westingliou.se. 
Electric  A  Manufacturing  Co.  has  built,  the  first  being  in- 
stalled at  the  74th  Street  jiower  hou.se  of  the  Inteihorough 
Rapid  Transit  Co..  of  New  York  City,  and  the  second  at  the 
Government  Nitrate  plant  at  Mussels  Shoals,  Alabama. 

The  turbine  of  the  middle  element  is  of  the  singlo-llow 
tyiie,  taking  steam  at  '2G5-lb.  i>ressure  and  nmning  at  1,80(1 
revs,  per  minute.  The  turbines  of  the  outer  elements  are  of 
the  semi-double-flow  type,  normally  taking  steam  at  55  lb. 
per  sq.  in.  and  running  at  1,'200  revs,  per  min. 

The  condenser  consists  of  four  shells,  each  having 
•i.}.(XlO  sq.  ft.  of  .surface,  and  5,070  Muntz  meffll  tubes  1  in.  in 
diameter.  Exhaust  steam  enters  the  top  of  each  condenser 
through  an  elliptical  opening,  14  ft.  by  9  ft.,  and  there  is  a 
similar  opening  at  the  side  for  the  equalising  pipe  between 
condensers. 

Steam  is  supplied  by  st>ven  Babcock  &  Wilcox  boilers  (one 
bemg  spare),  each  with  20,876  sq.  ft.  of  heating  surface  and 
a  superheater  of  6,700  sq.  ft.  heating  surface.  Thev  are  the 
largest  that  have  been  built.  Steam  leaves  the  boilers  at 
•265  lb.  pressure  and  a  tem))erature  of  I'M)  deg.  F.  Forced 
draught  is  used,  and  the  chimney  is  325  ft.  above  the  firing 
floor  and  21  ft.  in  diameter;  the  flues  enter  the  chimney  above 
the  ro<jf  of  the  boih'r-hou.se.  The  boilers  are  in  two  rows 
parallel  with  the  turbine  room  and  the  floor  is  .30  ft.  above  the 
turbine  room  floor.  The  main  steam  leader  is  20  in.  in  dia- 
meter, with  a  double  expansion  bend  of  18-in.  pipe. 

The  three-phase  electricity  generatni-s  deliver  23,600  kVA  at 
8.5  per  cent,  power  factor  an<l  ]2,tKI0  volts,  60  cycles.  Thte 
windings  are  star  connected  and  the  voltage"  control  is 
secured  by  a  vibrating  regulator  with  its  contacts  across  the 
rheostats  of  a  shunt-wound  exciter  and  also  by  a  control  ele- 
ment, which  adjusts  by  relay  switches  the  position  of  the 
motor-operated  contact  arm  of  the  generator-field  rheo.stat. 

There  are  four  step-np  transformers,  one  being  spare,  each 
with  a  capacity  of  2:3,600  kVA,  and  the  low-pressure  side  is 
wound  for  12.000  volts  in  delta  and  the  high-pressure  sides 
of  66.(W)0  or  132,(KXI  volts  in  star.  These  transformers  rank 
amongst  the  largest  yet  made ;  they  are  10  ft.  in  diameter  and 
22  ft.  high  over  the  terminals. 

Tlie  management  of  the  Duqiiesne  flight  Co.  has  been  so 
well  pleased  with  the  iierfonnance  <if  the  first  set  that  it  is 
being  duplicateil,  and  the  desimi  is  the  same  except  for  a 
few  minor  details.  This  serond  set  will  be  in  operation  liv 
October,  1922. 


lii;;li 


The  Colfax  power-house  is  used  as  a  base-load  plant  at 
load  factor,  the  variations  of  the  load  being  met  by  oil 
stations.  The  same  station  economics  could  be  obtained  wli 
operating  under  a  "  swinging  "  load,  but  the  system  of  woi 
ing  calls  for  the  Colfax  station  to  bo  kept  as  fully  loaded 
is  possible. 

During  the  greater  part  of  1921,  due  partly  to  systenv-l( 
conditions,  and  partly  to  plant  conditions,  the  nianageim 
was  not  able  to  utilise  to  the  lull  advantage  the  jidssibilil 
of  the  first  set  of  the  plant,  but  since  November,  1922,  it  I 
been  operating  under  favourable  conditions  aud  giving  n 
sistent  ivrformaucc. 

Tlie  data  given  l>elow  are  for  the  month  of  April,  1922.  ;i 
are  representative  of  six  months'  jierfoniiance  :  — 


Net  output         

...    kWh 

31,71 7, 0(  HI 

Peak   load            

...     kW 

60,OtKi 

Load  factor        

...     per  cent. 

7;i.:i 

Total    evaporation 

...     lb. 

418,485,124  - 

Coal  consumed 

...    lb. 

45,587,998 

Coal  rate            

...     lb.   per    kWh 

1.4373 

B.th.u.                 

...     per  kWh 

18,691 

Boiler  elficieucy 

...      prr    CiMlt. 

77. '2 

Boiler  rate         

...     per  cent. 

171.4 

Flue  gas  exit  temp 

...     deg.   F. 

463 

Feed    water   temp. 

...     deg.    F. 

202 

Generating  costs. — 

' 

I'er  kWh. 
Mils. 

Superintendence    and    wages 

0.58 

Fuel              

2.78 

Miscellaneous  operating 

expense       

0.36 

Total    generating   expense        3.72 

The  maintenance  cost  is  not  included  because  the  data  are 
not  I'rpjrsriitativr' :  considei ably  mure  time  must  elapse  :n 
order  td  .litrniiinc  the  normal  m.iintenanci.  costs.  The  labour 
co.st  prr  k\\  li  (il  iiotput  will  drop  considerably  with  the  .start- 
ing of  the  second  .set  of  plant.  Fuel  costs  should  dccreasi) 
sharply,  due  to  the  reduction  in  the  price  of  coal,  and  this 
reduction  may  be  as  much  as  30  per  cent. 

The  Duquesne  Co.  is  especially  well  situated  with  re.spcct 
to  fuel  supply  by  having  available  a  very  ingli-^;rade  coal  fn 
mines  owned  and  operated  by  an  afliliated  cmniiiuiy.  and  a 
margin  in  price  between  prodnrer  nnd  cunsunier  is  thus^ 
avoided. 

In  connection  witli  the  fuel  (■onsuiiiiitidn  Ihe  station  per- 
foiTJia-nce  must  be  given  consideration  in  view  of  the  fact  that 
no  cconomiscrs  or  sinn'lar  heat-reclamation  apparatus  are 
installed. 


NEW    ELECTRICAL    DEVICES,     FITTINGS,    AND    PLANT. 

Readers  are  invited  to  mlimit  particulars  of  new  or  im2)roved  devices  and  apparatus.,  which  will  he  published 
if  considered  of  sufficient  interest. 


A  Night  Landing  Light  fur  Aircraft. 

A  new  combined  lighthouse  and  aeiodromc  landing  light, 
made  by  the  well-known  French  firm,  Messrs.  B.\rbieh, 
Bknahi)  &  TuRRNNE,  has  been  shown  at  the  Ix)ndon  air  port  in 
the  presence  of  representatives  of  the  Air  Ministry  and  several 
of  the  Naval  and  Air  attaches.  It  is  not  very  powerful ;  its 
lenses  are  made  of  the  special  optical  glass  for  which  the  firm 
is  famous;  and  where  employed  as  a  landing  light,  it  has 
important  properties.  It  sheds  light  ovei-  180  degrees,  with  a 
radius  of  7.50  yards,  and  it  cuts  off  the  light  at  so  low  an 
altitude  that  an  airman  coming  to  ground  towards  the  lamp 
itself  would  not  see  the  direct  beams  until  his  head  was  oi> 
a  level  with  the  lamp;  in  other  woids,  until  he  was  safely 
landed. 

The  light  (fig.  1)  is  composed  of  a  third-order  lens  having 
a  focal  distance  of  500  mm.  and  built  up  of  21  dioptric 
elements.  (The  model  illustrated  is  designed  for  militai-y 
u.se.  and  therefore  has  a  radius  of  180  deg.  as,  in  general, 
military  operations  call  for  light  in  one  direction  only.  A 
360  deg.  lens  could,  of  course,  be  supplied  if  all-round  light 
was  required.)  The  lens  is  fitted  in  a  metal  lantern  carried 
by  three  adjustable  bearings  on  a  four-wheeled  (solid  rubber 
tires)  truck ;  the  bearings  allow  the  light  to  be  adjusted  to 
the  requisite  elevation  with  considerable  accuracy  and  a  spirit- 
level  is  fitted  for  plumbing.  The  light  source  consists  of  a 
d.c.  arc  ab.sorbing  about  1.30  amperes  at  00  volts  (7i  to  8 
kiloivatts)  and  the  carbons  which  are  automatically  fed  can 
al.so  he  adju.sted  by  hand.  The  flashing  arrangements  con- 
sist of  the  usual  Venetian-type  shutter  controlled  by  a  small 
motor  and  a  cam  gear  which  can  be  adjusted  to  give  the 
iwricjdicity  required:  a  separate  lever  enables  Morse  signals 
to  be  transmitted  by  hand. 

In  order  that  the  light  may  be  visible  to  aircraft  flying 
close  in  at  high  altitudes,  the  top  of  the  lantern  carries  a 
fdurth-order  Iitis  {-I'M  nnii.  focal  distance)  built  up  of  six  di- 
optric elements  and  subtending  .360  deg.  At  the  centre  of 
this  lens  is  fitted,  in  an  adjustable  carrier  to  permit  exact 
focu.sing,  a  .5(X»-watt  metal-filament  lamp  which  is  so  wired 
as  to  flash  synchronously  with  the  main  beam.    The  top  of 


this  upper  lens  is  closed  by  a  ventilated  glass  dome.  At  the 
back  of  the  lantern  is  a  large  inspection  door  giving  easy 
access  to  the  carbons  and  their  carriei'  and  cm  the  left  side 
is  an  instrument  board  with  pilot  light. 


I'm.    1. — .AlIiniAIT    l,AMil\(i     l-lliUT. 

When  used  as  a  lighthouse,  the  lantern  .should  be  exai'tly 
phunb  and  preferably  some  five  feet  or  so  above  the  ground, 
nidess  situated  on  an  elevation.  The  main  beam  has  a  ver- 
tical divergence  of  about  12  deg.  above  and  below  the  hori- 
zontal line  through  the  Ught  source  and  the  light  is  visible 
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ti>  tliu  nuked  eye  at  ;i  raugu  of  CO  miles  iu  Doniuil  Euroiioau 
\sr,i(her,  witLi  a  cousiilorabie  exteusion  in  dry  climates.  The 
ii.lil  from  tLo  upper  lens  is  visible  under  the  same  conditions 
III  all  llyint!  heights  as  soon  as  the  upper  limit  of  the  main 
Ij.aiu   bus  been  iiassed. 

\\  hen  used  as  a  lauding  life'ht,  the  flashing  device  is  switched 
nil  and  the  .shutters  are  left  open  or  entirely  removed.  The 
lantrrn  should  then  be  installed  with  its  base  about  five  feet 
:ilM.\e  the  ground  and  tilted  forward  about  1"2  deg.  from  the 
vrilical  till  the  upper  limit  of  the  beam  is  horizontal.  In 
this  position  a  Sfmi-circular  sheet  of  light  is  thrown  on  the 
ground  giving  elfective  illumination  over  about  7.30  yards 
radius  and  no  direct  light  is  visible  to  the  pilot  till  his  head 
is  level  with  the  top  of  the  lantern.  The  upper  light  may 
still  be  used  as  a  flashing  signal  or  can  be  switched  oft  en- 
tirely. 

The   "  Wilcox  "   Tumbler   Switch  Coupler. 

The  coupling  liar  for  a  pair  of  tumbler  switches  ilbL-strated 
in  tig.  3  is  the  invention  of  Mn.  Edward  Wii.cox,  Beech 
Works.  Heyes  Lane,  Timperley.  It  consists  of  a  tube  of  hard, 
polished  fibre   with  a  hole  bored  near  eacli  end  to  acconnno- 


The  "  Wilcox  "  Switch  Cofclkh. 


date  the  switch  dollies.  The  ends  of  the  tube  are  tapped  to 
receive  cupped  .screws  which  retain  the  dolly-heads  seeiu'ely 
in  position.  The  couplers  are  made  to' suit  'A,  5  or  lO-.A. 
switches. 

Voltmeters   for    Wireless    Sets. 

It  is  imperative  that  the  voltage  of  filament  ami  plate 
batteries  of  wiieless  valve  sets  shall  be  checked  fi'om  time 
to  time.  Obviously  a  combined  instrument  is  most  con- 
venient for  this  purpose,  and  the  Wai.sai.l  Ei.ectiiical  Co.  has 
tilled  this  distinct  want  with  a  two-scale  instrument,  made  up 
in  port«il)le  and  .switi'bboard  patt<^in.  The  forniii'r  (fig.  rt)  is 
fitted   with   contact  spike    and   tlexible  lead,    and   the  switcli- 


FlG.   3.— TW0-SCAI,F,    "   WtUELESS  "    VoLTMETEH 


hoard  instrument  with  tevTuinals  and  fixing  plate.  Each  in- 
.strnnient  reads  0/10  on  the  low  scale  and  0/100  on  the  high. 
The  latter  is  normally  connecteil  in  circuit  and  the  former  is 
introduced  by  a  plunger  switcli  at  the  side  of  the  instrument. 
Thus  there  is  little  fear  of  the  low-scale  coil  being  put  on  the 
high  voltage.  The  instruments  are  neatly  finished,  and  the 
Inindon  agents  are  Messrs.  Lionel  I'vobinson  A  Co.,  :i,  Staple 
Inn.  High  Holborn,  W.0.1. 


Italian 


iiaiian  Taxation, — ^A  reduclion  of  (ax.nlion  burdens  as  a 
prelude  for  the  recovery  of  business  pleaded  for  by  influential 
cu'cles  in  England  is,  says  the  Klcttroffcnii-d.  much  more  need- 
ful in  Italy,  where  the  fi.scal  regulations  by  midnly  limiting 
the  sale  price  of  energy  have  lowered  the  value  of  electrical. 
8s  also  other,  securities  on  the  Bourse  from  IJ  above  the  par 
value  in  IJll  I  to  mere  par  value  at  tlie  present  time.  In 
face  of  tliis  enormous  waste  of  wealth,  the  State  must 
eventually  end  with  having  either  itself  to  find  the  money  for 
till'  new  imdertakings  jiroje -ted.  or.  alternatively.  c<inee(le  flu' 
needed  fi.seal  relief. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  caiiiiot  appear 
until  the  following  week.  Correxiundentu  ihould  forward 
their  communicationa  at  the  eaHient  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 

addresH  in  our  possession. 


The  Lightning  Conductors  on  the  County  Hail. 

May  I  explain,  in  reply  to  the  letter  of  "  Spark,"  in  the 
Review  of  September  Jst,  that  I  do  not  understand  how  luy 
letter  could  be  read  to  create  "  a  WTong  impres-sion."  I 
simply  referred  to  the  fact  that  the  steel  framework  of  build- 
ings had  been  used  as  a  conductor  before  the  County  Hall. 
On  inquiry,  it  appears  that  "  Spark  "  is  misinformed,  in  that 
there  are  no  down  tapes  fitted  to  this  building,  I  am  sur- 
prised to  hear  from  him  that  the  water  main  only  is  used 
for  the  earth  connection.  It  is  a  pleasure  to  hear  again  from 
Mr.  H.  G.  Riddell,  the  electrical  contractor,  who  took  great 
pains  in  making  sound  connections  bonding  the  metal- 
lic structure  of  the  Mersey  iJock  Board's  oliice,  which  <m-- 
cupies,  if  nry  memory  is  correct,  the  site  of  an  old  dock,  and 
the  (tubular)  earths  were  sunk  in  the  made  ground  under 
the  .structure.  Mr.  Riddell  is  quite  right,  there  were  no  con- 
nections with  (Liver)  birds. 

Killingworth   Hedges. 

Westminster,  September  \Zth,  19-2-2. 

I "  Spark's  "  reference  was  to  the  part  played  by  the 
National    Physical    Laboratory,    which,    he   pointed   out,    did 

not  specify  that  the   steel   framework  .should   be   used.— Eds. 
Ei.Ec.  Rev.]  

E.stimates  for  Wiring  Installations. 

I  have  noted  with  interest  the  coimnunieations  from  Mr. 
Alan  Kirk  and  "  l^destone,"  appearing  in  recent  issues  of  the 
Electrical  Review. 

Tlie  points  raised  are  of  great  importance  to  the  electrical 
industry,  and  I  am  pleased  to  inform  your  readers  that  a  pai)er 
is  in  course  of  preparation  by  members  of  this  .Association, 
which  will  deal  with  many  of  the  questions  referred  to  by 
vour  correspondents,  and  will  also  make  reference  to  the  effect 
of  "  Ring  "  prices  and  good  organisation  on  the  high  eo.st  of 
installations. 

The  paper  will  be  read  at  the  monthly  meeting  of  the  .\.sso- 
ciation  at  the  St.  Bridie's  Institute.  Ludgate  Circus.  E.C.4,  on 
December  12th  next,  and  full  particulars  will  be  issued  through 
our  usual  channels.  Tickets  for  the  nieetmg  will  be  obtain- 
able by  application  to  the  undersigned. 

A.  Brammer, 

General  Secretary, 
National  Asunciation  of  Siipertusinn  Electricians. 
Ci'A,  Queen  Victoria  Street.  London.  E.C.I. 
September  Vlth.  11122. 


Therms— and  the  Gas  Bill. 

Your  excellent  article  on  this  subject,  in  your  issue  of  the 
.Sth  inst.,  puts  the  whole  source  of  the  trouble  clearly  liefore 
your  readers,  and  shows  the  responsibility  of  the  gas  com- 
panies as  to  the  modification  of  burners  to  meet  the  changed 
unit  thermal  value  of  a  cubic  foot  of  g.is. 

There  is,  however,  one,  point  on  which  a  question  must  l>e 
a.sked,  namely,  "  Why  therms  '".' 

The  gas  is  measured  in  cubic  feet,  and  the  gas  companies 
state  the  calorific  value  of  one  cubic  f<mt  in  B.th.u. — why.  oh. 
why  introduce  in  the  consumers'  bills  a  multiplication  and 
division  of  heat  units  to  make  up  a  charge  in  therms  instead 
of  cubic  feet  of  stated  heat  unit  quality'.' 

It  kxiks  very  like  mere  cusstnlness  in  pedagogic  pedantry. 
W.   AVorbv  Ueaumont. 

London,  September  VSIIi.  102-2. 


The  Pamphlet  "  Labour  Trusts." 

I  have  b(>en  much  flattered  by  the  notice  that  your  reviewer 
gavi'  last  week  to  my  "  atrocious  literary  pro<luotion."  the 
pamplilet  "  Labour  Tru.sts."  I  accept  with  gratituile  the 
sympathy  he  apparently  holds  for  me  regarding  my  "  en- 
deavours to  express  my  views."  my  incoherence,  and  my  lack 
of  care  and  experience  ii\  preparing  matter  for  the  Press. 

I  might  point  out.  iiowever.  with  all  humility,  that  Ivfore 
passing  the  pamphlet  for  the  Press  I  handed  the  proofs  to 
three  persons  to  read  through,  people  who  1  looked  n\K>n  as 
educated.  One  of  them  had  been  connected  with  technical 
journalism  for  many  years.  It  nuiy  Iv  that  the  pers<ins  in 
question  got  so  interested  in  the  contents  of  the  pamphlet  that 
tliey  neglectod  their  voluntary  duties  as  proof  readers,  or  it 
may  be  that  they  hail  the  misfortune,  from  the  literary  |X)int 
of  view,  to  have  been  not  "  brought  up,"  but  "  dragged  up." 

I  have  in  my  tile  nearly  2(X)  letters  and  pres-s  notices  regard- 
ing the  "  atrocity."  including  letters  from  some  jH^ople  of 
high  staniling  in  the  literary,  dramatic,  journalistic.  enginiHT- 
in:.'.  and  lonunercial  worlds,  and  it  is  strange  that  your  re- 
vi<'wer  was,  so  to  .speak,  the  "  Columbus  "  who    conld    till 
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pages  of  the  Electkical  Keview  with  examples  of  my  inco- 
herencies. 

It  is  hard,  after  tlic  burning  of  so  much  "  midnight  electric- 
light  "  (at  {>cl.  a  unit),  and  paying  washing  bills  for  .so  many 
yard.<  of  "  wet  towelling."  that  my  most  ambitious  effort 
phould  have  l>t>en  I'ut  on  the  "Index  Expurgatorins."  I  am 
not  quite  alone,  as  the  reviewer  of  your  conteniporary,  Engi- 
nrrriiig.  s«^enis  to  be  in  the  s:ime  dismal  literary  abyss  as 
myself,  as  he  said  some  months  ago  that  "  the  pamphlet 
would  deserve  to  be  printed  in  full."  and  "  which  it  is  greatly 
to  be  hoped  will  reach  a  wide  circulation." 

It  is  a  not  unknown  expedient  of  a  critic  or  reviewer,  who 
finds  it  difficult  to  make  a  frontal  attack  on  the  statements  or 
arguments  of  a  writer,  to  criticise  the  phraseology,  the  style 
of  the  work  dealt  with,  and  even  the  printing,  binding  and 
paper;  besides,  for  such  treatment  only  a  limited  knowledge 
of  the  subject  in  question  is  required. 

If  Nature  had  endowed  me  with  the  modern  spirit  of  enter- 
prise I  would  put  a  coupon  at  the  end  of  ea<Ji  copy  of  the 
"  atrocity  "  and  would  offer  a  prize  for  the  "  literary  gent  " 
who  discovered  the  most  "  howlers,"  though  it  is  probable 
that  even  the  redoubtable  "  Captain  Coe  de  Cocoa  "  would 
have  little  difficulty  in  "  spotting  the  winner." 

Your  reviewer  has,  to  a  material  extent,  correctly  diagnosed 
my  p(iliti<-al  and  social  "  creed,"  which  I  think  I  can  say,  has 
niit  changed  with  the  weathercock  of  financial  or  political 
expt^diency.  If  I  was  sufficiently  adept  with  my  pen  and  on 
the  platform,  with  the  mixture  of  soap  suds,  puffs,  hush-ups, 
anil  false  .suggestions  so  fashionable  among  "  coming  men 
(photo  inset),  I  might  aspire  io  something  almost  beyond  the 
dreams  of  the  "  Dagos,"  i^-c,  mentioned  by  your  reviewer, 
and  even  outside  the  range  of  directors  of  successful  electrical 
concerns,  that  is  to  say,  to  be  put  by  some  great  man  on  the 
"  Honours  Free  List,"  which  list  I  judge  from  the  Morning 
Font  has  for  some  time  been    "  entirely  suspended.' 

With  regard  to  the  "  Super-howler  "  quoted,  T  have  shown 
it  to  .several  people,  and  so  far  I  have  not  had  to  call  in  the 
ambulance,  and  with  regard  to  the  significntice  of  the  "  Wool- 
sack." perhaps  your  reviewer  could  obtain  the  information  he 
wants  from  our  "  galloping  "  fxjrd  Chancellor,  or  even  from 
some  .school  history  Ixmk. 

Having  now  been  found  guilty  of  a  "  literary  atrocity, 
and  lifiving  proved  my  respectability  on  more  than  one  occa- 
sion by  .saying  "  Hang  I.eiiin  and  Trotsky,"  the  only  punish- 
ment which  could  fit  such  a  crime  would  be  a  Government 
concession  over  the  water-power  at  the  North  Pole,  assisted 
financiallv  bv  the  "  nobilitv  and  genlrv  "  of  l.imehoiisc  and 
Wbitechapel.' 

In  .uackcloth  and  a.shes,  in  fear  and   trembling. 


buidnn,  Sriifembcr  }8th,  Kil 


Theodore   Rich. 


Tlie  Kilhurn   Scott   Nitrogen    l-urnace. 

When  the  liii.il  ri'port  of  the  Nitrogen  Products  Committee 
was  jiublished  I  was  in  the  I'nited  States,  and  only  since 
returning  Inve  I  been  able  to  investigate  a  paragraph  whii  li 
appeared  on  p.  '241  in  refeience  to  my  three-arc  furnace  lor 
nitrog.-n  fixation,  .\fter  giving  a  description  of  the  various 
features  of  the  furnace,  the  last  two  paragraphs  read  :  — 

"  As  the  result  of  trials  with  a  small  exi)ernuental  furnace. 
it  is  considered  commercially  feasible  to  obtain  yields  about 
.')<(  per  cent,  higher  than  the  usual  yield  of  .50  to  60  gms.  of 
HN<J,  per  kW-hour  obtained  with  staridard  types  of  smgle- 
phase  furnaces  {Journal  of  the  Societv  of  (Chemical  Industrv, 
1!)1.5,  Vol.  :U,  No.  3.  and  HI17,  Vol.  HG,   No.   Id). 

"  .'\crording  to  the  itd'ormation  availnble  to  the  sub-com- 
mittee, the  results  of  recent  trials  carried  out  with  a  three- 
pha.sc  furnace  of  about  ■MUt  kW  capacity  have  not  fulfilled  the 
exp(!(tations  based  upon  the  working  of  the  small-scale  ex- 
periments." 

There  is  no  doubt  that  the  .3(X)-kW  furnace  referred  to  is 
tile  one  installed  at  Mi'ssrs.  KyncK'hs's  work,  at  Birmingham, 
in  l!M7,  liecau.se  it  happens  to  be  the  only  one  I  have  designed 
of  that  size.  It  w;is  carefully  tested  by  Mr.  II.  Robinson,  and 
1  found  that  as  sfion  as  he  knew  of  the  above-mentioned  ad- 
verse fiaragraph  he  wrote  to  the  secretary  of  the  Nitrogen 
I'roilucts  Comiriittee  as  follows  :  — 

80,   Al<lrid|<>:   Ko.iil,  liirminKh.-im, 

J.-inuarv  2«lh,   I:i20. 
R     T.  r,     Fr.  nrh.   P«).,  O.B.E..  B.A., 

■" '       N'llri.i;..n   rVcxIurli  rommiirec,  l.onilon. 

'"I"  •*'■■    lin.il   Rnprirl  of  Ihr   Nilro>!<-n   Prndurls  CommiUM, 

'•"    !'■  .rr;..,;    t„  ihi-    Killpurn   Sroll    lurn.ii-c,   ii    i<,  M.HmI    Ihni 

"if'.rii.  ih.    siil.«)ininill<..    un    ih.    pcrform.inci-    of   a   :)fl«-kW 

turn:,.,    -li.;    r    •    i      .  ,,„,   II.  ,l;,l,„.  of  a   yWJ  (if  M  prr  «nl.  obovp   Ih.-  usu.il 
SO  Io  m  Kr-.m  .,.  ~    ,,  r    kWh. 

I   tvoultl  Ilk'-    il.i".  »irit'-m.-nl   If,  be  corrcclfj   as  far  as  poBsiblr  lo  any   parlies 


ttc.rks  ol  McHr!.  Kynoch«.  I-ld.,  Ilirmine- 
thi-  huililin^  an<l  r-rcrlinn  of  lllc  nilrofjrn 
li.-    nilrngcn  quislion. 

Dr.  Il.'irkrr,  nf  your  commillpc,  who  flave 
"I    from   mc   informnlion    as  lo  Ihc    worftini' 


inlerp^t'<l  in   thi    ni..!!.- 
Thi-   :«)«.k\\    ■ 

plan!  :in.]  sul- 

I    h.-l.l     !«..    1 

me  hflplul    ;•  ) 

of  Ih..   furn...-  ,,„., 

l-arrr  I  c.-ir-  !.■  mo<1iricalions  in  ihe  dcsifln  of  tictails  whirh 

improvr.l   it    in  '      '  :'lty. 

My  ettim.il.s  vw  t     I n  til.    r.>ri(ling<  of  an  elflclricily   meler   whirh  was 

found  lo  be  r.-ading  100  p.:r  r.r.i  hi(.h.  and  Ihis  informalion  was  not  oblainrd 
until   February,  and  conlirm...l    in  Marrh.   1919. 

The  final  resulls  of  Ihis  furn..<e  Drove<l  the  Kilburn  Sroll  claim  o(  ,10  per 
cent,  higher  yield  lo  he  quite  «ounfl,  .m.]  I,  personally,  have  no  doubt  that  this 
type  of  furnace  will  Rive  more  thin  !lfl  sramnvn  pef   kWh,     My  confiilenc.;  is 


based  on  the  fact  that  i  have  obtained  on  several  occasions  over  100  grammes* 
per  kWh  with  an  input  of  150  k\V,  which,  owing  to  limitations  on  the 
pl.int,  was  iho  average  powor  available  during  Ihc  research. 

I    shall   be  pleased  to  give  any   further  information   which   may   be  desired. 
Yours  respectfully. 

(Signed)    H.  Robinson. 

He  also  wrote  in  much  the  same  terms  to  the  editor  of 
Tlie  Times,  but  it  appears  that  his  letter  was  not  published. 

In  June  last  1  wrote  to  Mr.  E.  T.  C.  French,  saying  that 
owing  to  being  away  in  the  States,  I  had  recently  seen  a  copy 
of  the  above  and  asking  if  anything  could  be  done  oflicially 
to  correct  the  impression  given  by  the  paragraph  in  ques- 
tion.    In  the  letter  I  said:  — 

When  the  real  tests  were  made,  the  readings  of  energy  were  read  on  an 
accurately  calibrated  Chamberlain  &  hfookham  meter  installed  in  the  poyver 
house  and  by  observers  who  were  quile  independent  of  the  tests,  being  made 
at  the  nllratc  plant.  This  meter  in  ihe  power  house  recorded  all  energy  going 
to  the  furnace,  its  choke  coils  and  pilot  sparking  device,  and  energy  for 
auxiliary  operations  in  the  nitrate  plant,  and  it  should  bo  noted  that  the 
energy  of  these  accessories  was  relaliveiy  large,  compared  with  Ihe  input  of 
the  furnace. 

In  addition,  the  meter  recorded  the  losses  in  the  step-up  transformers  and 
in  half-mile  of  cable  between  the  power  house  and  the  nitrate  plant,  and  this 
cable,  &c.,  limited  the  input  to  Ihe  furnace  to  abput  120  kv/.  Even  with 
these  losses  added  in,  yields  over  100  grammes  were  obtained,  whereas  lonlv 
claimed  50  per  cent,  increase  on  50  to  GO  gr.-.mmes. 

I  afterwards  saw  Mr.  French,  and  he  said  that  when  the 
report  was  published  the  Nitrogen  Products  Committee  was 
disbanded  and  correspondence  arising  out  of  the  rejwrt  was 
merely  filed  away, 

Mr.  H.  Robinson  has  written  me  the  following  further  ex- 
planation regarding  the  incorrect  meter  reading  :  — 

The  power  records  could  be  obtained  at  Uvo  points  :  one  on  the  low-tension 
side  of  the  system  at  Witton,  which  thus  included  the  losses  in  transformer, 
transmission  line  and  choke  colls,  and  the  other  at  Holford  on  Ihe  high-ten- 
sion board,  which  for  some  reason  never  ascertained,  read  over  100  per  cent, 
higher  than  the  low-tension  board.  As  the  high-tension  board  readings  were 
always  available  at  a  moment's  notice  and  Ihc  readings  from  Wilton  were 
sometimes  delivered  a  lew  days  after  registering,  we  used  the  Holford  n-ad- 
ings  for  comparison  in  our  experimental  work  in  building  up  efficiency  in 
the   furnace  and  towers. 

ft  was  not  until  the  beginning  of  1919  that  this  matter  was  taken  up,  when 
standard  instruments  were  installed  to  check  the  low-tension  board  at  Witton, 
and  a  series  of  tests  made  with  independent  observers  taking  readings  with 
Ihe  standard  instrument  and  the  low-tension  board  instrument  simultaneously 
with  the  Holford  readings.  These  observ.itions  established  Ihe  fact  that  Ihe 
Holford   meter   read   2.02   times  higher   than  the    Witton   end. 

Checking  some  of  our  past  experience  with  Ahh  factor,  we  found  we  had 
obtain.rd  over  100  grammes  per  kilowatt-hour  on  several  occasions.  One  eight- 
hours'  run  for  absorption  experiments  gave  an  average  of  83  gramm**  per  kilo- 
watt-hour. W'e  also  had  a  satisfactory  run  at  93  grammes  per  kWh,  and  at 
least  two  test  ri^ords  of  106  grammes  'per  kWh  .-ippe.tred   amongst   Ihe   records. 

I  may  mention  that  even  when  the  furnace  was  worked 
without  the  preheater  or  the  cooling  boiler  in  operation,  the 
iiver.'ige  of  a  7-hnurs'  run  was  83  grammes  lier  k\V-hour,  and 
f.ir  this  the  kW  reading  included  the  losses  in  the  .step-iip 
transformer  and  in  half-a-mile  of  cable  from  power  house  to 
iiitriite  |ilant.  Witii  the.«e  allowed  for,  the  vield  wniiM  be  ..t 
Ii'ii.st  1(1  per  t;ent.   higher. 

E.  Kilburn  Scott. 

I-nndon,    Srpfrmhrr   5th,    192'2. 


Weldrics,  Ltd.,  v,  QuasiArc  Co..  Ltd, 

Our  attention  has  b«'n  called  In  a  paragraph  in  your  issue 
of  iSth  instant  relating  tr.  an  action  brought  by  Weldrics,  ]>td.. 
against  our  clients,  the  Quasi-.\rc  Co.,  Ltd.,  which  action 
was  ilismis.oed   with  costs  again.st   the  plaintiffs. 

We  have  to  inform  you  that  the  statement  appearing  in 
your  journal  that  the  judge  shducd  by  the  correspondence 
which  was  put  in  evidence  that  the  Quasi-.'\rc  Co.  limiteil 
their  claim  to  the  use  of  blue  asbestos  in  the  form  of  yarn 
is  incorrect  and  calculated  to  cause  considerable  damage  to 
our  clients. 

We  have,  therefore,  to  request  you  to  be  good  civniuli 
to  in.sert  this  letter  in  your  next  issue. 


Srptcnihrr  ^>itll,  1922. 


Downer  &  .lohnsnn. 


The  Sandltloin  IMectric  Hammer. — .Some  of  the  adv.nn- 
tages  possesseii  by  the  Sanilblom  electric  scaling  banimer  over 
the  hand  and  pneumatic  hammers  in  the  removal  of  scale  und 
rust  from  .ships'  sides  were  demonstrated  at  Messrs.  R.  and  W. 
Hawthorn,  Leslie  A  Co.'s  dry  dock  at  llebburii  on  September 
!)th.  Mr.  R.  M.  Andrews,  secretary  of  Electric  Scaling  Hani 
iiiers,  Ltd.,  of  Ixjndon,  conducted  the  ilemon.stration.  By 
arrangement  with  Messrs.  Alfred  Holt,  who  were  represented 
by  Mr.  Turnbull,  a  square  y.ard  of  rust-encrusted  plate  on  the 
bottDin  of  the  s.s.  Lgcaon  was  marked  out  and  was  tackled  by 
the  electric  hammer  in  the  hands  of  an  experienced  operator. 
Within  7S  minut«^s  this  portion  of  the  plate  was  jK-rfectly  and 
smwitbly  cleaned  of  rust  without  the  slitiliti-st  hiirni  being 
done  to  the  plate.  .\  hand  hammer  wrndd  have  taken  about 
an  hour  to  do  the  work.  .\  .sijiiare  yard  of  plate  was 
then  cleaned  with  a  pneumatic  hammer,  but  this  method  took 
about  1.5  minutes.  Mr.  Andrews  directed  attention  to  a  lighter 
t\\w  of  hammer  specially  adaptable  to  boiler  cleaning,  with 
which,  it  is  claimed,  a  boiler  can  be  thoroughly  cleaned  in  a 
third  of  the  time,  and  therefore  much  more  cheaply  than  with 
the  band  hammer. — Nrircastle  Dally  Journal. 
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AN     ELECTRIC     BAKING     OVEN. 


The  AuTosrATic  Ri;i;n  Tvi-i'. 


]'\)R  many  yi'ar.s  past  electrical  metbodK  liave  lieen  fimlniK 
their  way  into  the  bakery  and  confectionery  trades  in  .siiitc 
of  the  high  charges  which  it  is  the  cufstom  of  electricity 
supply  anthoritie.s  to  make  for  electric  power  and  heating. 
The  fact  that  electrical  methods  have  been  introduced  in  spite 
of  thi.s  handicap  is  due  to  the  high-grade  product,  which  can 
be  consistently  secured  by  these  means,  and  so  give  invari- 
able satisfactfon  to  the  customer.  In  view  of  the  I'act  that 
nearly  all  baking  operations  in  large  establishments  are 
t:arried  out  at  night,  the  electric  baking  load  would  seem  to 
be  an  ideal  one  from  the  electricity  suppliers'  point  of  view. 
It  should  be  one  means  of  asskting  in  the  continual 
struggle  to  fill  up  the  valleys  in  the  load  curve,  and  in  con- 
sideration of  its  aid  in  that  direction  such  a  demand  should 
be  eijcouraged  by  charging  si)[Tially  favourable  rates  for 
electricity. 

There  are  many  designs  of  l>akiiig  oven  at  present  in  use. 
and  all  have  in  view  the  consistent  production  of  articles  of 
the  liighe.st  grade,  but  great  as  the  improvement  has  been  m 
methods  of  handling  and  preparing  the  raw  food  products, 
and  in  the  constructional  design  of  the  oven  equipment,  none 
have  as  yet  achieved  the  perfection  of  the  electrically-heated 
(onmiercial  baking  oven.  With  this  oven  the  results  are  uni- 
form and  the  food  is  more  thoroughly  cooked. 

The  heat  can  be  confined  to  the  oven  in  a  manner  which  is 
impossibte  except  with  electricity  as  the  source  of  heat,  and 
this  leads  to  greatly  improved  .sanitary  conditions  in  the  bake- 
house. 

The  po))ularity  of  the  electric  range  for  domestic  purposes 
is  now  tliorougiily  established,  and  when  designing  a  similar 
equipment   for  the    bakery    trade    electrical     engineers    have 


thoroughly  heat  iimulated,  and  i.s  balanced  by  means  of 
count*'rweights  fitted  inside  the  oven.  The  ojien  door  forms 
a  shelf  at  just  the  right  height  for  use  in  loadmg  and  unload- 
ing the  oven.  The  oven  is  simple  and  automatic  in  ojxira- 
tion.  To  indicate  the  temiwiature  a  thermometer  with  a 
hand-set  indicator  is  fi.xed  in  .such  a  position  as  to  indicate 
the  true  temperature  of  operation,  which  is  controlled  by  a 
thermostat,  the  pointer  of  which  can  be  set  at  any  tempera- 
ture required.  .\11  that  is  needed  is  to  set  the  thermostat 
pointer  and  to  push  a  switch  button  marked  "  on,"  and 
when  the  baking  temperature  is  reached,  the  temperature- 
control  equipment  operated  by  the  thermostat  maintains  it 
continuou.sly  and  entirely  automatically  at  the  point  at  which 
the  thermostat  pointer  has  been  set.  When  the  oven  has 
been  loaded  and  the  door  closed  the  reel  need  only  Ix-  kept 
revolving  during  the  baking  period ;  the  temperature  being 
maintained  constant  and  the  conditions  the  same,  every  batch 
can  be  made  to  turn  out  perfectly,  evenly  raised,  uniformly 
and  richly  browned,  and  thoroughly  baked.  Actual  results 
obtained  by  practical  bakers  show  that  the  automatic  reel 
electric  oven  is  economical  in  n.se.  It  has  been  shown  that 
the  amount  of  flour  required  to  turn  out  a  specified  number 
of  loaves  was  actually  less  than  with  ovens  previou.sly  in- 
stalled, and  the  saving  represented  by  the  additional  loaves 
was  more  than  suflicient  to  pay  for  the  electricity  used. 
Further,  the  electric  oven  is  constructed  to  retain  the  steam 
driven  out  of  the  loaves,  so  it  is  unnecessary  to  inje<rt  live 
steam  into  the  oven,  and  the  use  of  a  steam  boiler  can  thus 
be  avoided.  Practical  bakers  will  recognise  this  as  a  matter 
of  no  little  importance.  The  simplicity  of  operation  neces- 
sarily reduces  the  labour  cost — another  economy  of  consider- 
able moment,  and  the  cleanliness  and  absence  of  external 
heat  mean  healthier  conditions  in  the  bakehouse,  and  they,  m 
turn,  allVit  the  (|uality  of  the  product. 

A  (Iciiii'iislriitinn  model  of  this  newest  of  electric  baking 
ovens  IS  licing  elected  in  one  of  the  most  up-to-date  bakeries 
in  this  country,  and  considering  the  advantages  .set  out  above 
the  general  use  of  electric  bread-baking  oven.s  automatically 
controlled  should  not  be  long  delayed. 


THE      ELECTRICAL     SITUATION     IN      RUSSIA. 


l''r.r..   1.— Emxtuic  OvF.x,  showing  Sheiaks  ami    Ili„\TiNr, 
Elements. 

siiared  no  time  or  expense  in  experimental  work,  with  I  he 
result  that  appliances  are  now  available  that  deniaml  I  he 
.serious  consideration  of  those  engaged  in  the  bakeiy  .iiid 
confectionery  trades. 

The  oven  illustrated  (fig.  1)  is  manufactured  by  the 
Westinghou.se  Electric  &  Manufacturing  Co..  of  Pittsburgh. 
TJ.S.A.,  and  is  sold  in  this  country  by  the  Metropolitan- 
Vickers  Electrical  Co.,  Titd.  The  automatic  electric  bake 
oven  is  built  entirely  with  hcat-insiilatcd  paiic.h.  The  outer 
covering  of  the  panel  is  of  heavy  gauge  galvanised  iron;  the 
inner  covering  is  of  non-corrodible  stetil.  Outside  the  gal- 
vani.sed  panels  are  placed  sheets  of  steel  finished  in  three 
coats  of  white  vitreous  enamel  baked  at  1,700  deg.  P..  which 
are  held  in  place  by  nickel-plated  straps  and  angle  iron,  thus 
giving  a  clean  finish  to  the  whole  apparatus.  The  high  tem- 
perature at  which  the  enamel  is  baked  on  ensures  that  it 
shall  be  unaffected  by  subsequent  use  of  the  oven. 

Tnside  the  baking  chamber  is  a  revolving  reel,  which  sup- 
ports eight  .shelves,  each  .11  in.  wide  by  71  in.  long,  per- 
forated to  allow  free  circulation  of  the  bi-ated  air  between  the 
baking  tins.  The  nrbbing  parts;  nre  made  of  a  special  lubri- 
cating metal  consisting  of  bronze  graphite,  and  the  reel  is 
driven  by  means  of  an  electric  motor  through  a  train  of 
gears;  special  attention  has  been  paid  to  the  elimination  of 
noise  and  of  friction.  The  gears  are  entirely  enclosed,  and 
the  motor  is  started  and  .stopped  by  means  of  a  snap  switch; 
the  oven  door  can  be  opened  and  closed  with  one  hand,  it  is 


According  to  a  Moscow  correspondent  of  a  Russian  newspaper 
published  in  Berlin,  many  years  will  be  occupied  merely  with 
the  preparatory  works  in  connection  with  the  propo.sed  elec- 
trification of  Russia.  Apart  from  this  statement,  the  Russian 
newspapers  them.selves  show  that  but  little  progress  is 
being  made,  particularly  owing  to  the  scarcity  of  money. 

Tlie  Council  of  the  National  Commissioners  a  little  time  ago 
granted  a  credit  of  (i.r)(10,0(XI  golil  rouliles  to  the  State  Elec- 
trical Bureau,  and  of  this  sum  only  1'2J  per  cent,  had  been 
paid  over  by  August  1st,  ID'i'i.  An  a  consequence  the  construc- 
tional programme  has  been  further  curtailed.  It  has  al.so 
been  necessary  to  leave  in  abeyance  the  schemes  for  improv- 
ing the  central  stations  at  Petrograd  and  Moscow,  and  in 
other  large  centres,  while  there  is  naturally  no  question  i".' 
supply  being  ijMulered  available  for  villages,  as  conceived  in 
the  original  programme. 

A  fresh  examination  of  the  problem  is  reported  to  have  been 
made  by  the  State  Electrification  Commi.ssion.  which  recently 
issued  a  report  on  tlie  question  in  which  were  enimierat«d  the 
works  carried  out  in  recent  years. 

Among  the  latter  the  report  mentirtns  the  following  :  (1)  The 
Rchatur.skaja  works,  which  i.s  Sd  niiles  distant  from  Moscow 
and  is  situatt'd  on  a  large  peat  moor  in  the  di.striet  of  Rjasan. 
It  is  i-aimble  of  being  extended  to  UX).(XIO  kW  in  the  future.  ('2) 
The  Kasehirskaja  steam  power  generating  station  on  the  river 
Oka,  about  (iS  miles  from  Moscow.  The  plant  installed  com- 
prises two  turbo-generators,  each  of  6,0lX)  k\V.  and  the  .supply 
of  current  is  to  begin  this  year;  extensions  to  tiO.lXXI  kW  are 
possible.  (;!)  Tlie  Bogorodsk  peat  fuel  station  of  -Xl.OOO  kW. 
Mention  is  al.so  made  of  the  Moscow  works,  which  i.s  very 
old  and  defective,  and  is  equipped  with  nine  turbo-generators 
nf  a  total  of  r)l,(l(10  kW.  which  will  soon  have  to  W  replaced 
iiy  new  mai'liiiu's.  Since  1919  the  boiler  furnaces  have  been 
lin'il  with  wo<id  in  place  of  naphtha,  but  the  wood  supplv  is 
also  very  defective. 

The  peat  power  station  of  Utkina  Saivodj",  on  the  Neva, 
which  is  to  supply  Petrograd,  is  a  new  works,  which  has 
probably  now  been  set  in  operation.  It  is  equipiied  provision- 
ally with  plant  of  10,(10(1  k\V,  Besides  this  there  is  a  .steam- 
power  station  of  ('i.00(>  kW  in  the  Iral.  and  a  large  number  of 
small  stations,  representing  a  total  of  '20.t)00  kW.  were 
brought  into  ii.se  between  1917  and  19-21.  tlie  plant  having 
been  mostly  transferred  from  idle  factories  and  supply  works. 

.\s  compared  with  this  situation  of  affairs  it  is'  mentioned 
that  there  weri>  about  (i.OOO  elec-fricitv  works  in  Russia  in  lOlli 
of  a  capacitv  of  from  l,S0il.(H10  h.p.  to  1.900.000  h.p..  and  pro- 
ducing about  ."i.ODO.OOO.tNK)  kWh  per  annum. 

Coming  to  consider  the  question  of  manufacturing,  the 
report  states  that  the  native  works  in  pre-war  times  only  pro- 
duceil  small  g(>neratoi's.  Thus  in  1913.  for  instance,  the  out- 
put was  11,(101)  dvnamos  and  motors  of  a  total  of  311.(X10  k\V. 
but   tlie  production   has  enormously  declined  in  recent  years. 
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while  the  imports  have  practically  ceased  exceptiu;,'  certain 
turbo-treuerators,  which  were  ininorted  in  I'JIO-I'JIT. 

It  will  he  necessary  in  future  for  a  long  time  forward  to 
procure  from  ahroad  the  plant  and  machinery  required  in  con- 
nection with  the  preliminary  works  of  electrification.  The 
lirst  section  of  the  general  scheme  comprises  the  erection  of 
•Hi  steam-power  stations  of  a  total  of  l.llKl.OOO  k\V  and  10 
hydroelectric  works  of  WCOtX)  kW.  It  is  calculated  tliat 
these  works  will  require  the  provision  of  6.(XI0,000  Inirrels  of 
cement,  150,000,000  bricks,  131,000  tons  of  iron  and  steel, 
41.000  tons  of  copper  (in  machines).  'i.tKXI.lHXl  insulators,  turho- 
flenerators  of  l.KIO.iHHI  k\V.  hoileis  of  170.(HK»  square  metres 
heating  surface,  and  hydraulic  turbines  with  generators  for 
(■.40.1XK1  kN\'.  The  hope  is  entertained  in  Russia  that  American 
and  tierman  firms  will  assist  in  the  execution  of  the  scheme — 
iiy  the  grant  of  long  credits — in  the  supply  of  machinery  and 
piant. 

On  the  latter  point  it  was  recently  reported  that  the 
Siemens-Schnckert  works  had  granted  credits  to  the  Russian 
State  Electricity  Ti'ust  in  the  form  of  deliveries  of  machinery. 
This  statement  has  now  been  contradicted  in  Berlin,  where  it 
is  mentioned  that  in  the  case  of  former  small  orders  placed  by 
the  Rus.sian  Government  the  Berlin  firms  always  demanded 
payment  iu  advance. 


REVIEWS. 


THE     SHEFFIELD     ELECTRICITY     SUPPLY 
UNDERTAKING. 


.\NXiAi.   Rf.pout,    l9-2l-'i'2. 


Thb  Sheflielil  Corporation  electricity  sujiply  undertaking  (en- 
gineer :  Mr.  S.  E.  Fedden).  which  is  third  in  point  of  size 
in  the  United  Kingdom,  has  again  bad  a  successful  year, 
although  the  net  profit  was  reduced  to  an  enormous  extent. 
Having  regard  to  the  vicissitudes  through  which  the  city  and 
its  staple  industries  have  pa.s.sed.  this  is  not  to  be  wondered 
at— indeed,  the  re.sult  may  be  considered  very  .satisfactory. 

The  revenue  for  the  year  ended  March  31st  last  amounted 
to  ^7:53.14.-^.  as  compareil  with  i'il.S-2..54(i  in  the  previous  year, 
a  decrease  of  ±'-229,398.  The  working  exjienditure  did  not  fall 
in  the  same  proportion  being  ,f 4-J0,0,S!l,  as  against  ig(518,(X).5, 
a  deeline  of  f  167,910.  The  bulk  of  the  decrease  in  revenue 
was  due  to  the  falling  off  in  power  consumption,  although 
the  lighting  and  heating  income  was  also  .smaller,  due  ap- 
parently to  reductions  in  price.  The  principal  decrease  in 
working  costs  was,  of  course,  due  to  the  smaller  coal  con- 
sumption, the  cost  of  coal  (including  ash-handling)  faUing 
from  £402,0.50  to  £'240,507.  Management  and  distribution 
costs  showed  a  small  increase,  but  the  costs  of  repairs  and 
maintenance  were  lower  at  £40,399. 

The  gross  profit  of  £303.059,  compared  with  £364,541  in 
19-20--21— a  decrease  of  £61,4.S-2.  Interest  and  sinking  fund 
pavments  were  higher  than  in  the  previous  year,  absorbing 
£360.887.  as  again.st  £23-2.-2:M.  and  the  net  result  was  a  profit 
of  £11.2-25.  which  was  £95,409  less  than  the  net  profit  shown 
in  1920-21. 

The  installation  and  motor  revenue  account  .showed  an 
income  of  £43,308  (£99,479),  and  an  expcndiflire  of  £20,2^8 
(£22,535),  leaving  a  gross  profit  of  £3.715  (£12,077).  Capital 
charges  reduced  this  balance  to  £599  (£9,036). 

The  two  balances  transferred  to  the  appropriation  account, 
together  with  an  amount  of  £39,098  from  the  reserve  fuiifl, 
made  a  total  of  £.50,922.  This  was  distributed  as  follows:  — 
Interest  on  reserve  fund  investment,  £922;  rate  relief, 
£.3fl.()00;  and  to  renewals  and  special  exjienditure  fund. 
£20,000.  This  last  fund  now  lias  a  balance  of  £89,818;  other 
balances  are : — Reserve  fund,  £45,766.  motor  and  cooker 
hire  fund,  £2,209;  sinking  fund,  ,£89,051;  and  stock  ex- 
tinction fund.  £260,108. 

The  expenditure  on  capital  account  during  the  year  totalled 
£234.986;  this  included  £112,119  for  mains,  £49,294  on  equip- 
ments and  transformers,  and  £30,469  on  machinery  and  plant 
for  the  Blackburn  Meadows  station. 

The  total  number  of  kWh  sold  was  103,170,062,  a  decline 
of  38.191.6.39  or  37  per  cent.  This  decrease  was  practically 
aeeonnted  for  bv  the  smaller  .sales  of  energv  for  power  pur- 
poses, viz..  67.407.6.52.  as  acainst  100,978.107  kWh.  The  aver- 
age price  obtained  per  kWh  was  1.74d.,  as  against  1.65d.. 
there  being  an  increase  in  the  price  olitained  for  power,  .ind 
a  decrea.se  in  lighting  and  heating  revenue. 

The  plant  capacity  now  stands  at  93.000  kW.  and  the  total 
connections  at  the  end  of  the  year  were  equivalent  to  203  f).s2 
kW.  The  number  of  staff  and  workpeople  emplfived  is  874, 
and  last  year  wages  and  salaries  amounted  to  £186,666. 


Cast  Iron  Research  Association. — We  h.nve  received  from 
the  llrilish  Cast  Iron  Research  Association.  Central  Ilouse, 
New  Street.  Birmingham,  a  short  report  iiixin  work  carried 
out  for  members  (Booklet  3).  This  is  a  conci.se  review  of  the 
way  in  which  a  large  niiinbei  of  queries  are  dealt  with.  The 
questions  cover  a  wide  range,  and  deal  with  production  of 
cast  iron,  treatment,  and  moulding. 


JSoilcr  Plant  Tcsthij).  By  U.-uin  Bhowm.ik.  B.Ac.  rp.UI  + 
108;  illustrated.  London:  Chapman  &  Hall,  Ltd.  rncc 
10s.  Od.  net. 

In  presenting  this  book  the  author  has  endeavoured  to 
make  out  a  strong  ease  for  a  standard  international  code  ol 
boiler-plant  testing,  and  as  plainly  indicated  in  his  choice  ol 
a  sub-title,  the  work  is  intended  as  a  criticism  of  the  present 
boiler-testing  codes,  with  suggestions  for  an  imiiruvcd  code 
which  could  be  adopted  internationally. 

Tlie  work  is  diviileil  into  four  parts:  the  fii'st  deals  with 
the  results  at  present  being  obtained  on  boiler  plants  m 
general,  the  second  is  a  frank  criticism  of  existing  codes, 
with'  suggestions  for  improvement,  while  the  third  .section 
is  mainly  suggestions  for  new  features  that  may  be  added  in 
the  future  to  an  international  code,  the  author  concluding 
w'ith  a  fourth  part  on  the  design  of  a  new  and  improved 
code  as  a  suggested  basis  for  the  international  code.  The 
Report  of  the  Institution  of  Civil  Engineers'  Committee, 
or  the  "  Civils  "  code,  to  use  a  more  homely  phrase,  comes 
in  for  some  very  severe  criticism  throughout  the  book,  and 
iu  fact  one  rather  wonders  whether  the  author  has  left  even 
a  single  paragraiih  intact,  or  indeed  ^whether  it  would  not 
be  better  to  collect  the  shattered  fragments  of  the  code  after 
the  author's  destructive  attack  and  consign  them  to  the 
furnace  as  far  as  their  value  for  practical  testing  is  coU' 
ri'i'iied.  The  American  Society  of  Mechanical  Engineers 
code,  too,  does  not  escape  unscathed,  although  the  author  is 
a  member  of  the  society,  and  obviously  considers  that  its 
Power  Test  Committee's  findings  are  more  up-to-date  and 
generally  su[)erior  on  the  whole  to  the  "  Civils'  "  code. 

The  first  part  of  the  book,  which  is  devoted  to  a  study  of 
the  results  at  present  being  obtained  on  boiler  plants  m  ~ 
general,  is  most  interesting,  being  based  upon  the  results 
of  the  author's  investigations  on  some  400  dilTerent  plants, 
lepresenting  over  1,500  boilers  at  work  in  no  less  than  41 
different  industries.  The  true  average  net  working  eflicieney 
of  the  whole  of  these  400  plants  is  only  .58  per  cent.,  and  the 
figures  given  appear  to  be  thoroughly  representative  of 
ordinary  boiler  plants  in  Great  Britain. 

This  efficiency  figure  may  come  as  a  rude  shock  to  many 
engineers,  but  there  is  no  doubt  whatever  that  one  is  accus- 
tomed to  see  exaggerated  boiler-test  figures  published  in 
engineering  literature  supposed  to  be  above  suspicion  ;  while 
such  "  stunt  "  figures  can  be  obtained,  they  cannot  be 
maintained  in  everyday  practice.  The  quality  of  the  fuel 
used  is  of  great  importance,  and  the  author  shows  that  if 
coal  of  12,000  B.th.u.  per  lb.  deteriorates,  say  10  Jier  cent. 
to  10,800  B.tb.u.j  then  the  loss  of  evaporation  in  practice 
will  probably  be  some  15  to  175  per  cent.,  and  conversely  a 
10  per  cent,  increase  above  12,000  B.th.u.  will  give  a  similar 
increase  in  evaporation  above  10  iier  cent.  In  the  section 
devoted  to  proposals  for  a  future  international  code  Mr. 
Brownlie  proposes  the  use  of  a  standard  curve  of  elTiciency 
correction  for  the  diminishing  heat  value  of  the  fuel,  so  that 
the  correction  figure  would  increase  as  the  fuel  quality 
decreased.  The  necessary  data  w^ould  have  to  be  obtained 
experimentally  for  typical  coals,  and  as  regards  Briti«n 
coals,  perhaps  this  matter  could  form  the  ba.sis  of  an  investi- 
gation at  H.M.  ]<\iel  Research  Station  at  Greenwich.  In 
connection  with  the  calorific  value  of  fuels,  the  usual  phrase- 
ology of  coal  of  .so  many  ''  B.th.u.'s  per  lb."  is  freely  used 
in  the  text  without  any  distinct  qualification  as  to  whether 
the  gross,  net,  or  other  specific  calorific  value  is  intended. 
This  is  a  very  usual  custom,  perhaps,  but  in  view  of  the 
fact  that  even  experts  cannot  agree  as  to  standard  expres- 
sions of  calorific  value,  it  seems  very  necessary  to  state 
which  particular  basis  is  intended  when  quoting  the  heating 
value  of  any  fuel. 

The  authbr  apparently  uses  a  Mahler-Donkin  bomb  calori- 
meter, and  tests  the  damp  coal  as  fired,  thus  obtaining  the 
gross  calorific  value,  which  includes  the  latent  heat  of  the 
steam  in  the  bomb.  This  value  has  apparently  been  u.sed  in 
working  out  all  the  tests  in  order  to  prevent  confusion  and 
simplify  results.  TU^garding  the  percentage  of  ash'  obtained 
from  the  boilers  when  checking  results,  one  cannot  be  certain 
that  the  percentage  will  always  in  practice  be  higher  than 
the  absolute  non-combustible  matter  as  obtained  in  the 
laboratoiy,  although,  theoretically,  it  is.  of  course,  impossible 
to  ensure  cruiiplete  combustion.  Figures  of  1  to  2  per  cent, 
of  coiui)UstibIe  matter  in  tlie  ash  are  not  so  easily  obtained 
in  general  practic/C,  and  5  per  cent,  is  unfortunately  not  so 
imcoMunon  as  might  be  supposed.  But  the  correct  saiiinling 
of  the  ash  and  clinker  after  a  trial  is  a  difficult  mafter  unless 
the  whole  of  the  non-combustibles  are  thoroughly  crushed 
and  mixed,  although  the  author  does  not  mention  this 
point,  or  the  fact  that  with  .some  coals  an  appreciable 
quantity  of  dust  and  gritty  matter  is  carried  away  with  the 
furnace  gases,  and   cannot  appear  as  ash  in  the  ash  pits. 

An  interesting  coal  balance  sheet  is  given  for  Great 
Britain,  from  which  one  gathers  that  we  con.sume  approxi- 
mately ixt  million  tons  ftf  coal  annutdly  for  sti>ain  generation 
alone,  or  about  48  per  cent,  of  our  home  consumption.  To 
show  the  necessity  of  better  boiler  management,  Mr. 
Brownlie  estimates  that  only  6}  million  tons  are  being  burnt 
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at  70  per  cent,  efficiency  or  over,  13  million  tons  at  from  65 
to  70  per  cent,  efficiency,  loi  million  ton.s  at  60  to  65  per 
cent,  efficiency,  21i  million  tons  at  55  to  60  per  cent.,  18 
million  at  50  to  55  per  cent.,  and  loi  million  tons  at  less 
than  50  per  cent,  etficiency.  These  figures  are  lamentable 
when  one  considers  that  modern  boilers  and  economi.cers  can 
be  operated  at  a  figure  of  about  75  per  cent,  efficiency  under 
modern  conditions  with  proper  sui)ervision  and  appliances. 
In  the  .second  portion  of  the  book  we  are  treated  to  a  very 
healthy  criticism,  both  destructive  and  constructive,  of  exist- 
ing boiler-testing  codes.  The  idea  that  boiler  testing  is  a 
complicated  and  difficult  operation,  involving  a  superior 
knowledge  of  chemistry  and  mathematics,  must  arise  in  the 
mind  of  the  engineer  after  a  study  of  the  "  Civils  "  code, 
and  the  author  makes  it  plain  that  on  these  grounds  alone 
he  is  not  in  sympathy  w'ith  the  code.  Boiler-plant  testing 
ought  to  be  regarded  as  a  thoroughly  practical  proposition, 
which  is  necessary  to  secure  economy  and  save  money. 

After  discussing  various  sections  of  the  codes  the  important 
question  of  the  sampling  and  analysis  of  the  fuel  is  con- 
sidered at  some  length,  as  naturally  so  much  depends  upon 
ax:curacy  in  this  matter.  Sampling  is,  after  all,  largely  a 
matter  of  common  sense,  and  the  suggestion  is  made  that 
two  separate  samples  should  always  be  taken  and  the  results 
worked  out  on  the  average  of  the  analyses.  The  "  Civils  " 
code  decides  that  the  efficiency  calculations  shall  be  worked 
out  on  the  lower  or  net  heating  value  of  the  fuel;  whilst 
the  American  "  Mechanicals  "  code  takes  the  simple  or  gross 
value  of  the  dried  coal  as  determined  in  an  oxygen  bomb 
calorimeter.  The  Barrus  calorimeter  given  in  the  list  of 
apparatus  required  in  the  "  Civils  "  code  is  not,  of  com'se,  a 
fuel  calorimeter,  as  is  supposed  by  the  author,  and  the  code 
does  not  recommend  any  specific  make  of  calorimeter, 
although  it  states  that  a  compressed  oxygen  bomb  type 
shoidd  lie  used.  The  question  of  gross  and*  net  calorific 
values  is  fully  discussed,  and  Mr.  Brownlie  considers  that 
the  chief  objection  to  the  method  of  using  the  calculated  net 
or  lower  heating  value  is  the  necessity  of  carrying  out  a 
complicated  and  troublesome  chemical  analysis  of  the  fuel  in 
order  to  determine  the  percentage  of  hydrogen  contained. 
Boiler-plant  testing  is,  after  all,  a  practical  business  for 
engineers,  and  the  suggestion  of  abandoning  the  calculated 
net  or  lower  calorific  value  in  tlie  proposed  international  code 
would  certainly  simplify  matters,  as  is  done  in  the  existing 
American  code.  The  method  of  taking  the  gross  heating 
value  determined  in  the  oxygen  bomb  calorimeter  on  the 
dried  fuel  and  then  correcting  for  the  moisture  contained  in 
the  coal,  is  a  much  simpler  proposition  in  practice,  and  has 
much  to  recommend  it,  although,  if  the  correction  for  evapo- 
ration loss  is  included,  it  is  necessary  to  fix  the  upper  and 
lower  temperature  limits  for  the  furnace  conditions. 
Strangely  enough,  the  author  does  not  actually  criticise  the 
"  Civils  "  formula  for  the  calculation  of  the  net  value,  nor 
does  he  even  quote  the  paragi-aphs  in  .Appendix  II  of  the  Code 
wherein  the  exact  methods  of  calculation  are  laid  down  on  the 
assumption  that  the  w^ater  condensed  in  the  bomb  is  cooled  to 
60  deg.  F.,  and  that  the  moistnre  and  hydrogen  have  been 
properly  determined.  The  "  Civils  "  method  is  essentially 
academic,  and  is  only  correct  for  certain  specific  conditions, 
and  one  cannot  but  feel  that  the  extra  trouble  and  complica- 
tions involved  are  not  worth  while  in  the  practical  testing  of 
boiler  plant,  whilst  the  difference  in  the  calculated  efficiency 
is  only  of  the  order  of  3  per  cent. 

^A'ith  regard  to  methods  of  flue  gas  analysis,  both  Codes  are 
considered  to  be  out  of  date,  as  they  favour  the  use  of  hand 
apparatus  such  as  the  Orsat,  and  disparage  combustion  re- 
corders. The  author's  experiences  with  CO,  recorders  appear 
to  have  been  very  happy  indeed  over  a  period  of  twelve  years 
or  so,  although  the  names  of  the  particular  instruments  are 
not  given  in  the  text.  Later  the  author  states  that  only  with- 
in the  last  few  months  has  a  continuous  gas  analysing  machine 
for  CO,  and  CO  been  perfected  in  Stockholm  and  placed  upon 
the  An'ierican  and  British  markets  under  the  name  of  the 
"  Duplex  Mons  "  automatic  gas  analysing  mnciiine. 

Methods  of  measuring  the  boiler  feed  water  are  considered 
in  detail,  and  the  question  of  the  dotormination  of  the 
moisture  in  the  steam  Ls  discussed.  Tliis  latter  detormmation 
is  important  where  superheaters  are  not  in  use,  and  the  author 
criticises  the  methods  of  steam  calorimetry  recommomled  in 
both  of  the  Codes,  and  suggests  that  owing  to  the  difficulties 
of  obtaining  accurate  results,  the  dotormination  of  moisture 
should  be  abandoned  in  the  Intornational  Code.  With  regard 
to  the  specific  heat  of  superheated  steam,  it  is  suggested  that 
Knoblauch  and  Jakob's  figures  should  becoiuo  the  standard, 
and  no  mention  whatever  is  made  of  Callendar's  data  on  the 
subject,  '^riie  question  of  steam  tables  for  the  proposed  Inter- 
national Code  has  not  been  dealt  with,  although,  of  course, 
there  is  not  a  great  deal  of  dilTerence  on  the  whole  between 
such  authorities  as  Callendar,  Marks  and  Davis,  and  Smith 
and  Warren,  yet  it  would  seem  desirable  to  secure  iinffication 
on  this  inattei-  in  an  International  Testing  Code.  In  working 
out  the  evaporation  of  the  boiler,  the  usua  fagures  of  actual 
water  per  lb.  of  coal  and  water  "  from  and  at  ;il'-f  deg.  t. 
are  given  in  both  Codes,  but  Mr.  Brownlio  suggestvs  that  in  the 
International  Code  a  new  figure  of  '_;  lbs.  of  water  from  and 
It  -212  deg.  F.  per  1.000,000  B.th.u."  should  be  included  m 
,,der  to  obviate  the  eiTor  due^  to  the  varying  T.eatmg 
values  of   different  fuels.    Both   Codes  are  considered    to  be 


annecessarilv  complicated  iu  the  inelhod.'r  •Jr-.-d  in  v. oikiu^  i.ul 
the  results  of  the  trials,  the  usual  heat  balance  bemg  botli 
unnecessary  and  inaccurate  in  practical  boiler-plant  testing  m 
the  author's  opinion.  More  modern  methods  of  calculatmg 
the  results  are  given  in  the  text,  and  they  are  certainly  fairly 
simple. 

Tlie  author's  treatment  of  the  subject  throughout  is  very- 
sound,  and  his  criticisms  of  the  existing  Codes  should  appeal 
to  engineers  who  have  had  much  to  do  in  connection  with 
iwwer  plant  tests.  There  are  one  or  two  obvious  errors  in  the 
text,  but  on  the  whole  the  book  is  lucidly  written  and  well 
illustrated,  and  it  should  prove  valuable  to  boiler-house  super- 
intendents and  power-plant  engineers  generally. 


Elementary  Determinants  for  Electrical  Engineers.  By 
Herbert  1'.  Few  Pp.  98;  figs.  32.  London:  S.  Eentell 
and  Co.,  Ltd.    Price  4s.  net. 

Many  electrical  problems  reduce  to  a  set  of  simple  simul- 
taneous equations,  and  it  is  then  always  possible  to  arrive 
at  the  solution  by  any  of  the  usual  methods  for  eliminating 
all  but  one  of  the  unknown  quantities,  but  frequently  such 
methods  call  for  a  considerable  amount  of  algebraic  manipu- 
lation and  arithmetical  computation,  so  that  the  process 
becomes  lengthy  and  laborious.  But  if  the  terms  of  the  set 
of  equations  be  arranged  in  a  certain  order,  it  is  possible  to 
derive  mechanical  rules  by  the  aid  of  which  all  the  unknown 
quantities  may  be  evaluated.  By  using  these  rules  all  the 
algebraic  operations  on  the  original  equations  necessary  to 
secure  solution  are  avoided,  and  only  the  arithmetic  peculiar 
to  the  problem  remains.  To  evolve  and  understand  this 
mechanical  rule  it  is  necessary  to  discuss  the  relationships 
that  exist  between  the  coefficients  of  a  set  of  sunultaneous 
equations,  for  which  purpose  a  special  concise  form  of  notar 
tion  is  adopted;  this  section  of  mathematics  is  known  as 
determinants,  and  is  perhaps  not  sufficiently  well  known  by 
those  who  would  regard  mathematics  as  a  tool  for  practical 
use  for  in  fciany  books  on  practical  mathematics  it  receives 
no  'mention.  While  it  may  be  admitted  that  determmants 
are  not  essential  in  everyday  practical  calculations,  yet 
thev  mav  be  exceedinglv  useful  as  a  labour-saving  device 
when  certain  tvpes  of  problem  are  frequently  met  with.  It 
is  with  the  object  of  emphasising  the  advantages  of  the 
determinant  method  in  certain  problems  of  direct  interest  to 
electrical  engineers  that  this  little  monograph  on  the  subject 
has  been  written.  ,  ,     ...         i  *• 

The  scope  of  the  book  is  practically  lunited  to  the  solution 
of  smiple  simultaneous  equations,  the  matter  being  very 
clearly  and  logically  arranged  and  profusely  illustrated  with 
practical  electrical  examples.  c   *i      „,„ 

Starting  with  a  statement  of  thfe  advantages  of  the  use 
of  determinants,  the  ordinary  method  of  solving  two  or 
three  simple  simultaneous  equations  is  explained  and  illus- 
trated by  simple  examples  involving  Kirchhoff  s  law.«.  Ibo 
determinant  notation,  the  rule  of  Sarrus,  and  the  mechanical 
rule  for  evaluating  the  unknowns  in  three  simultaneous  equa- 
tions are  then  explained.  The  application  of  the  method  o 
smiple  practical  examples  is  assisted  by  the  use  of  Uerk- 
Maxwell's  rule  for  current  values  in  networks  S9me  of  the 
important  principles  and  properties  of  the  determinant  nota- 
tion are  then  di.scussed.  loading  up  to  the  evaluation,  in  a 
routine  manner,  of  determinants  of  any  order. 

The  remainder  (about  one-half)  of  the  book  is  Jevoted  to 
the  practical  application  of  the  determinant  meth.^d  m 
solving  problems  on  Whoatstone  networks  as  employed  m 
measmement  and  testing,  on.telegraph  and  telephone  cir- 
cuits, power  networks,  magnetically-coupled  circuits  in  radio 
work,  and  in  various  interesting  academic  problems  on 
resistances  of  networks.  ^  -     ■  *       * 

The  book  is  well  produced,  cleariy  written,  and  is  interest- 
ing and  should  be  very  useful  to  those  "'no  »je  contmuaUy 
meeting  with  problems  such  as  are  treated  therein.  Each 
chapter  is  followed  by  a  number  of  examples  to  be  worked. 
and  to  which  answers  are  given. 

()„o  criticism  mav  bo  made,  viz.,  many  of  the  worked  and 
set  examples  involve  considerably  more  knowledge  than  that 
which,  judging  from  tho  preface,  the  reader  is  expected  to 
nos-^-ss  It  is  stated  in  the  preface  that  -  no  knowledge  of 
abvbra'  bovond  that  involved  in  the  solution  of  simple  equa- 
tions is  required  of  the  reader,"  yet  m  tho  s.'coud  half  ol 
the  book  will  bo  found  mention  of  trigonoinetncal  expres- 
sions, logarithms,  factorial  notation,  exiwientia  s,  imaginary 
quantities,  calculus  notation,  and  a  differential  equation  of 
tho  second  order.  In  view  of  the  advanced  and  sivcialist 
nituro  of  some  of  the  problems  discussed,  a  reader  whose 
matbomatical  oquipmont  is  limited  to  simple  equations  is 
hnrdlv  likelv  to  be  interested  in  such  problems.  Ihe  toiv- 
Doing  niiotation  is  true  as  regards  tho  .bare  detorm.uant 
pniuiples  treated  in  tho  Iwok.  but  is  certainly  not  applicable 
to  a  largo  proportion  of  tlio  practical  examples;  it  is  an  un- 
fortunate sentence,  and  would  be  bettor  omitted. 

Tho  modern  svmbol  for  %/-!  is  j:  the  us<>  of  the  old.r 
svmbol  i  is  iwrticularlv  inadvisable  in  a  book  who.s.«  main 
tiiomo  is  the  solution  of  electrical  problems  in  whicb  i  is 
constantlv   being    u.sed    to    denote    current. 


43: 


THE    ELECTRICAL    REVIEW,  [Voi.  91.  No.  2,339,  septembeb -',1922. 


NEW     PATENTS     APPLIED     FOR,      1922. 

(NOT  TET  PUBLISHED.) 

Compiled  npr<.«li(  lor  this  journal  bj    Messks.    Septon-Jonis,    O'Otu.   ANI 
Stiphcss,  Charler'd  Paient  .Agents,  S85,  High  Holborn,  London,  W.C.  1. 


iin.iting    ticctric    signs,    &c 


•li.m.  ■•  signalling  systems."  Western  Electric  Co.,  Ltd.  (Western  El«- 
IDC  Co.,  Inc.).    September  1st. 

i3,785.  ■•  kadio  receiving  apparatus."'  H.  T.  Inslon  and  S.  Peplow.  Sep- 
tuTiber  lit. 

33,793.  "  Electric  switch  actuating  mechanism. "  H.  P.  McColl.  Septcnv 
ber  1st.     (.Australia,  September  29th,  1931,) 

33,tlli.  ••  Junction  bo.\es  (or  electric  cobles."  VV.  Lawrence  and  Mavor  and 
CoulMjn,  Ltd.     September  2nd. 

23.Na.    ••  Eleciric.d    transmitters."    B.  .A.    Pilkington.    September  2nd. 

£),823.    "  Electric  «n'itchbaards."    P.  J.  Gates.    September   2nd. 

23,S34.  "  Elivlric  batteries."  F.  A.  Frccth  and  L.  .A.  Munro.  September 
2nd.  "^ 

23.832.  ••  Brush  holders  lor  dynamo-electric  machines."  W.  F.  Graiton. 
S?ptember  2nd. 

23.gU.    "  Keception   of  wireless   signals."    W.    Bannister.    September    2nd. 

a,IM7.  ■■  Sparking  plug  for  internal-combustion  engines."  A.  H.  Price. 
September  2nd. 

23,857.  "Time  switches,  &c."  Landis  Sc  Oyr  Akt.  Ges.  September  2nd. 
(Switzorbnd.  September  3rd,  1921.) 

23,886.  "  .Manufacture  o(  sparking  plugs."  H.  G.  Longford  and  Sphinx 
Manulacturmg  Co.,  Ltd.    September  2nd.  •' 

23,874.    "  Electric  switches."    J.   Andeison.    September  2nd. 

23,883.     "  Resistances     lor     wireless     telegraphy."     F.     Ha 


4th 


September 

23,910.     "  Electric    lamp    holder."     M.    Endcau.     September    4th. 

23,928.  "  Electrical  transformers."  Metropolitan-Vickers  Electrical  Co., 
Ltd.,   and   A.    E.   L.    Scanes.     September  4th. 

23,ftJ9.  "  .Mc;ins  lor  testing  ignition  and  sparking  plugs  lor  internal-com- 
bustion engines."    J.  W.  T.  Cadett.    September  4th. 

23,931.  "  Kecuperable  electrolytic  cell."  C.  F.  Buffard.  September  4lh 
(France.    September    13th,    1921.) 

23.941.  "  .Method  ol  signalling  over  telephone  conductors."  Siemens  and 
Halske   Akt.    Gts.    September  4th.    (Germany,  September   oth,  1921.) 

23,970.  "  Controlling  devices  lor  dynamo-electric  machinorv,  &c."  I.  H. 
Whittaker  .Swinton.    September  .  4th. 

23,977.  "  Electrolytic  gas  generating  systems."  J.  P.  Scott.  September 
4th. 

23,990.    "  Elements    lor   electric    heat   appliances."    F.    Sanders.     September 

24,001.    "  Resistances  for  wireless  apparatus."      G.   Shaw.       September  5th. 
24.006.     "  Electric   conductors    for    alternating    current."    T.    F.    Wall.     Sep- 
tember  5th. 

24.016.  "  IJevice  lor  indicating  temperature  ol  windings,  &c.,  of  electric 
machines."     E.    Schroder.     September  5th. 

24.017.  "  Device  for  indicating  temperature  of  windings,  &c.,  of  electric 
machines."    E.  Schroder.    September  Sth.  J 

24,020.  "  Control  c(   prime   movers."    A.   H.   Railing.    September   5th. 

24,029.  "Crystal    detectors."    R.   L.    Murray.    September  5th. 

24,038.  "  Electric    m.ichines."     W.    C.    Lindcmann.     September  5th. 

24.051.  "  Hexible  torque  couplings  and  electric  locomotives  employing 
same."    H.   G.  Dempster.    September  Sth. 

24.052.  "  Magneto  brush  and  force  feed  attachments  lor  internal-combustion 
engines."    W.    .Martin.    September  Sth. 

:i4,06I.     "  Electric  switches'."    F.   Handlcy   and    O.    Lucas.     September  Sth. 

24,063.    "  Sparking   plugs."    J.   Kurcharek.    September    Sth. 

34,005.  "  Polyphase  meters."  New  Antwerp  Telephone  and  Electrical 
Works.     Septembir    Sth.     (Belgium,    September    8th,    1921.) 

24.079.  "  EK-ctric  radiators."  G.  H.  Collins  and  H.  F.  Collins.  Septcnv 
bcr  6th.  ^ 

24.086.  "  Inductance  coils  for  wireless  receiving  apparatus."  S.  H.  V. 
Abbott   and    E.    \V.  Scammell.    September  6th. 

24.087.  "  .Magnetic   separators."    S.    B.    Morgan.     September   6th. 

24,094.    "  Electric    loot   and   food   warmers."    T.    Shepherd.    September  6th. 
24,103.    "Hydraulic    telemotor  system."    J.    Patterson.    September  6lh. 
34,116.    "  Telephones."    A.   T.  Collier.     September  6th. 

34,122.    "  Receiving    apparatus    lor    wireless   signalling."    H.    P.    P.    Rees. 
September  6ih. 
24,135.    "  Keclilying   devices."    .A.    R.   Angus.     September  6lh. 

24.149.  "  Steam  turbines."  Metropolitan-Nickers  Electrical  Co.,  Ltd.  Sep- 
tember 6th. 

24.150.  Electric  power  shovels."  MctropoIilan-\ickers  Electrical  Co.,  Ltd 
September  «lh.     (ITnitcd  States,  September  12th,  1921.1 

24.165.    "  Electricity    meters."        Chamberlain    &    Ho 
James.    September  6th. 

24.170.  "  Emergency  device  lor  escalators,  &c."  Otis  Elevator  Co,  and 
W  aygood    Otis.   Ltd.     September  6th. 

24.171.  "  Emergency  device  lor  escalators,  S.c."  Otis  Elevator  Co.  and 
Waygood   Oiis.    Ltd.    September  6th. 

34.180.  "  Eleclrically.propelled  invalid  carriages,  &c."  J.  &  A.  Carters 
Ltd.,    and    L.    W.  G.   Payne.    September   6th. 

34,18<;.    y  E|..<-tron    discharge    devices."    J.    Gray.    September   6lh. 

24,187.  "  System  ol  wireless  tratKmission  and  reception  ol  enercv."  H 
kirschleldt.     September  6th. 

34.189.  "  Aerials  lor  reception  ol  wireless  waves."  B.  E.  Major.  Sep- 
tember 6lh.  ' 

34.196.  "  Hand  irons,"  Electric  Heating  and  Hardware,  Ltd.,  and  F  J 
Wmeb-rg.     Vptember  7th. 

24.'22^t.    "  M.;ins     for    utilising     tides,    &c.,    lor   producing   electricity,    &c." 


-iookha 


Ltd.,    and     .S. 


T.    M.  Ad..ir. 
24.228.     "Cn 
24.22!l.     "  M, 


Septe 


■<l  ol  prime  movers."    A.   H.    Railing.    September   7th. 

'lly-lighted     sewing    machine."     W.     Fairweather     (Singer 
Manul.icturnii:  (o.j.    September  7th.  ^ 

-4.233  "  i:i. .  tricrilly-jperatod  signalling  apparatus  for  ships'  telegraphs." 
J-    W.    K;t>.     **-,j.fi.,mber  7lh. 

24.273^  "  '  ""■  »witch.-.."  Landis  i  Ovr  Akt.  Ges.  September  7th. 
(Switr.rbn.1,    'w  ,,:.  rnber    Tth,    1921.) 

^~^*-  ,"  '■■■■•''■'  batteries."  J.  Oldhiin  and  Oldham  &  Son.  Ltd.  Sep- 
tember 7lh,  ^ 

24.275.  "  K:..  iron  di-charge  apparatus."  British  Thomson-Houston  Co., 
Ltd.    .Vpi.H.t,  r    rr.     a  niti-d    States.    September    Sth.   1921.) 

24,27(..     '    I  rgc    apparatus."    British     Thomson-Houston     Co., 

'-"•      ^r '  J    States.   .September   Sth,   1921.) 

34.27;.  ring  .iM-ices."    British  Thomson-Houston  Co..  Ltd. 

'«P'«'"'"'   ■ ii'5.   December  31st,   1921.) 

24.28(),  "Jl'A-  '■■•  ■  ■  r.c  lamps,"  A,  H.  Stevenson  and  H.  G.  Thompson. 
SeptcmU-r   /t^i.  '^ 

24.285.  "  Hi);l\  Ir.qiKrn tv  :,pparatu9  lor  reception  of  wireless  signals  and 
telephony,"     ,X,    E.    .Mitchell.     September   7th. 

24,294.    "  Dry  batteries."    M.  I.  David  and   E.    E.   Dutt.    .Septembtr   7th. 

24.297.  "  Burglar    alarms."    G.    B.    Carp<mter.    September    7th. 

24.298.  "  Asynchronous  induction  motors."  T.  Torda.  September  7th 
(Hungary,    November  22nd,    1921) 

24,312,    '•  Sparking  plugs."    G.   B.  .Svkes.    September  7th. 

24,341.  "  Connexion  mean,  ol  electric  areesMries.  &c."  Electric  Heating 
and  Hardware.  Ltd..   and  F.  J.   Wineberg.     .September  Sth. 

24.346.  "  Electrically-heated  casting  irons  and  tongs  for  pianolorte  con- 
•truction."    T.   G.    Henry.    Septemb-r  8lh. 


24,383.    "  Controlling  device   i 
.Morris.     September  Sth.    * 

24.388.  "  Telephone  systems."  Automatic  Telephone  Manulacturing  Co.,. 
Ltd.     September    Sth.     (United    States,    November    22nd,    1921.) 

34.389.  "  Devices  for  testing  sparking  of  electric  sparking  circuits." 
Edison  Swan    Electric  Co.,  Ltd.,  and  P.    Frec<lman.     September  Sth. 

24,392.  "  Systems  ol  connections  lor  coil  conductors."  Siemens  and 
Halske   Akt.  Ges.    September  Sth.     (Germany,   June  15th.) 

34,401.  "  Electric  motor  interrupter."  Reiniger  Gebbert  and  Schall  Akt. 
Ges.    September  Sth.     (Germany,  January  12th.) 

24.408.  "  Systems  of  connexions  lor  coil  conductors."  Siemens  and 
Halske  Akt.  Ges.    September  Sth.    (Germany.  June  15th.) 

24.425.  "  Electric  soldering  apparatus  anil  soldering  agent  lor  band  saws. 
&c."     R.    Kapp.     September    Sth. 

24.430.     "  High-tension    spark  indicators."    J.   Schwartz.    September  9th. 

24.471,  "  Electrical  apparatus  lor  high-frequency  circuits."  .A.  H.  S. 
iMacCullum.    September  9th. 

24.477.  "  Manulacturc  of  electric  incandescent  lamps,"  Handelsvennootschap 
ondcr  de  Firma  Vogcls  &  Co.     September  9th.     (Holland,   June  26th.) 

24,491.  "Sparking  plugs,"  J.  H.  Im  Thurn  and  N.  E.  Maude-Roxbv. 
September  9th. 


PUBLISHED     SPECIFICATIONS. 


printed   and   abridged,  and   all  i 


uuplings.' 


6,167.     "  Thermionic    amplifiers    employing    icsis 
l.oewe.     February  23rd,  1920.     (159.472.) 

6.272.  "  Apparatus  lor  electrically  yvelding  the  flanges  ol  metal  rims  of 
wheels."     G.    Giorgini.     February   24th.    1921.     (184,8!>2.) 

6,326.  "  Automatic  electric  cut-outs."  O.  Szaszovsky.  February  25th,  1921. 
(Convention  date  not  granted.)     (159,478.) 

10,935.  "  Three-electrode  discharge  bulbs  or  valves."  Soc.  Anon.  Pour 
I'Kxploilation  des  ProcM^s  Maurice  Leblanc  Vickcrs.  April  15th,  11)20. 
(161,587.) 

11,349.  "System  of  pole-changing  for  polyphase  inductioti  motors."  Di , 
O.  T.  Blathy.     April,  19th,  1920.     (161,973.) 

11.37S.  "  Electric  battery  with  depolarisalion  b\  means  of  air,"  K. 
W,irnon,    April  20th,  1921.     (184,841.) 

11,8!KI.  "  Furnaces  for  electric  heating,"  A.  H,  IVhrson,  April  26th, 
1920.     (162,283.)    , 

13.521,    "  R.lays."    S.   M.    Day.    May    12ih,  1921.     (184,817.) 

13.572.  "  Wiring  systems  for  electric  light  and  power  installations,"  L,  J. 
l.qjin,:.     .Maj    13th,  1921.     (184,849.) 

1.1.86,),  "  Windings  for  electric  transformers  and  The  liice,"  Sachsenwerk 
l.icht-uiid  Kraft  Akt.   Ges.  and   F.   Haberle.     May  25th,  1920.     (163,704.) 

13,952.  "  Wireless  receiving  systems."  British  Thomson-Houston  Co.,  Ltd'. 
(General   Electric  Co.).     May  18th,  1921.     (184,56'2,) 

14,143,  "  Electron  discharge  apparatus,"  liritish  Thomson-Houston  Co,. 
Ltd,  (General   Electric  Co.).     May  a)th,   1921.     (184,875.) 

14,151.  "  Electric  current  limiting  devices."  W.  H.  Glaser  and  W.  H'. 
Ulaser,    Ltd.     May   20th,  1921.     (184,876.) 

14,324.  "Dynamo-electric  machines."  A.  H.  Midgley.  May  23rd,  1921. 
(184,889.) 

14,561.  "  Electric  discharge  devices."  British  Thomson-Houston  Co.,  Lid. 
(General   Electric  Co.).     May  2Sth,  1921.     (184,503,) 

14.573.  "  Wireless  signalling."  C.  S.  Fianklin  and  P.  P.  Eckersley.  May 
25th,_1921.     (184,904.) 

14,777.  "  Ignition  magnetos  for  internal-combustion  engines,"  British 
Lighting  S:  Ignition  Co.,   Ltd.,  and    E.  O.  Turner,     May  27th,   1921,     (184,905.) 

15.433.  "Shock-absorbing  supports,  suitable,  for  example,  for  head-lamps." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co,),  June  3rd,  1921.. 
(184,917.) 

16,645.  •'  Magneto-electric  machines."  R.  Hascli  AkI,  Ges,  June  7th,  192il. 
(164,3**,) 

13,869,  "  Electromagnetic  stop  motions  lor  textile  machinery,  such  .i^- 
roving  or  the  like  machines."    VV.  Whitehead,   X.  Whitehead,  C.   Smith,  and 

E.  W.    N'arluy.    June   9th,   1921.     (184,922.) 

16,062.  ■'  Flow  meters,"  British  Thomson-Houston  Co.,  Ltd.  (Gener^t 
Electric  Co.).    June  10th,   1921.     (184.926.) 

16,243.  "  Electric  motors,"  British  Thomson-Houston  Co,.  Ltd.,  and  F.  H'. 
Clough.    June   13th,  1921.     (184,931.) 

16,442.  "  Sparking  plugs  of  internal-combustion  engines."  H.  Lodge. 
June  13th,   1921.     (184,934.) 

16,369,  "  Automatic  clectric^ircuit  breakers,"  A.  H.  Railing.  A.  E. 
,\ngoM.   and  H.   C.  Turner.    June  16th,  1921.     (184,935.) 

16.619.  "  Operation  of  processes  and  cells  lor  electrolytic  decomposition  of 
alkali   salts."     M.   Wilderman.     June  16th,    1921.     (184.938.) 

16,833.  "  Means  lor  reducing  irregularities  in  the  voltage  generated  bv 
direct-current    generators."     G.    Sutton.     June  20th,    1921.     (184,941J 

16,88!),  "  Lamp  holders  lor  electric  incandescent  lamps."  Dr.  .A.  H, 
.MoUik  and   Merz-Werke   (Geb.  Merz).     October  18th,  1920.     (170,.5S2.) 

17,608.  "  Electric  switch  boxes."  British  Thomson-Houston  Co.,  Ltd. 
(Gener:il    Electric  Co.).    June  28th,  1921.     (184,950.) 

18,126.  "  Method  ol  and  apparatus  lor  cleaning  the  disch.-irge  electrodes  in 
apparatus  tor  the  electrical  precipitation  of  suspended  p;irticles  from  gases," 
l.(Klge  Fume  Co.,  Ltd.  (Metallbank  und  Metallurgische  Ges.),  July  4th  1921. 
(184,959.) 

18,311.    "  Sound    amplifiers."    A.    E.    Stebbing.    July  6lh,    1921.     (184,960.) 

19,334.  "  Electric  traction."  R.  Brooks  and  Metropolitan-Vickers  Elec- 
trical Co..   Ltd.    July  18th,  1921.     (184,978.) 

20,117.  "  Devices  for  locking  electric  lainp  bulbs  to  their  carrier  sockets." 
C.  A.  Ely.    July  27th,  1921.     (184,982.) 

21.025.  "  Electric  switches."  R.  Alkan.  March  24th,  1921.  (Addition  to. 
149.940.)    (177,485.) 

23.241,  "  .Manufacture  of  storage  battery  electrodes."  Fuller's  United  Elec- 
tric Works.    Ltd.,  and  R.    E.    Beswick.     ix-plcmbcr   1st.   1921,     (18.5,023.)  ' 

23,471.  "  Control  of  electric  lamps  for  cabinets,  desks,  and  the  like." 
C,   J.  Barn.-t   and   K.   O.  Davis.     September  3rd,   1921.     (185,026.1 

24.026.  "  Vacuum  tubes  and  method  of  making  same."  W,,slern  Electric 
Co,.   Ltd.  (West.^rn    Electric  Co..  Inc.).    Seplembcr  9th.    1921,     (185.030.) 

24.782.  "  Sockets  or  bases  for  trolley  poles  for  electrically-propelled  vehicles."" 
i;.   M.  Munro.    September  19lh,  1921.     (185,031.) 

34,848.  "  Galvanic  cell."  A.  Heil.  December  28th,  1921.  (Convention  date 
not  granted.)     (173,515.) 

isaa. 

179.    "Couplings     lor    insulators."      British     Thomson-Houston      Co.,      Li, 
(General  Electric  Co.).    January  3rd.  1922.     (185,058.) 

395.  "  Electric  r.idiators."  E.  C.  R.  Marks  (Fabbrica  Appai-ccihi  Elettrici 
F.E.R.T.).    January   5th,   1922.     (185,059.) 

067.  "  Locking  device  lor  electric  lamps."  S.  D.  White  ami  C.  W 
Saunders.    January   9th,  1922.     (185,060.) 

2,089.    '*  Control'ling  devices  lor   the   motors    of  electrically-driven    \eliicles." 

F.  Krupp   Akt.    Ges.     February   4th,   1921.     (174.922.) 

3,937.  "  Electric  batteries."  Soc.  Anon.  "  Lo  Carbonc."  April  19th,  1921. 
(178,804.) 

8.213.  "Joints  or  connections  ol  electric  cables  and  the  like."  J,  H.  van 
Viers<n.     November    1st,    1921.     (185,069.) 

8.8:lO.  "  Electric  overload  protective  systems."  F.  Krupp  Akt.  Ges,  May 
2«th,  1921.     (180.636.) 

13.471.  "  Regulating  devices  lor  electric  installations."  Etablissements  de 
Dion    Boulon    (Soc.   Anon.).     June   27th.   1921.     (Addition    to  178.418.)     (182.445.) 

18.327,  "  Relays,"  S.  M.  Day.  Mav  12th.  1921.  (Divided  application  or, 
164.847.)     (185,074.)  "^ 
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TKAVELLING  REPRESENTATIVES 
ABROAD. 


At  a  time  like  the  present,  when  the  volume  of  our  export 
trade  in  general  is  considerably  less  than  in  the  years 
preceding  1914,  and  when  the  competition  in  the  world's 
markets  of  certain  nations  which  experienced  extensive 
industrial  development  during  the  years  of  war  has  be- 
come more  severe,  it  is  most  essential  that  we  should 
make  the  most  strenuous  efforts  to  recover  our  former 
position,  and  to  strengthen  it  wherever  possible.  This 
is  all  the  more  necessary  because  certain  former  markets 
— Russia,  for  example — are  either  temporarily  closed  or 
their  financial  situation  has  been  seriously  strained 
through  the  effects  of  the  war,  or  new  Customs  barriers 
have  been  or  are  being  raised  against  other  countries, 
including  Great  Britain. 

A  recent  issue  of  the  United  States  Commerce  Reports 
contains  a  long  article  by  the  Director  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  dealing  with  the  neces- 
sity for  better  salesmanship  abroad  and  discussing  the 
personal  qualifications  which  are  deemed  to  be  indis- 
pensable for  the  advancement  of  United  States  trade 
with  other  countries.  It  is  not  our  intention  to  deal 
with  the  many  capabilities  which  are  suggested  as  the  re- 
quirements of  American  travelling  representatives,  but 
we  may  direct  attention  to  one  point  in  parti- 
cular. This  is  the  employment  of  naturalised  Ameri- 
cans as  foreign  representatives  of  American  firms. 
These  men  have  proved  to  be  unsatisfactory  because 
although  born  in  Europe  and  acquainted  with  the 
languages  of  their  respective  countries,  their  family  con- 
nections and  the  personal  and  political  antipathies  in- 
volved in  these  connections  were  such  as  to  prevent 
success  in  these  particular  countries.  Similarly  the 
engagement  of  men  for  the  South  American  countries 
merely  because  of  their  knowledge  of  Spanish,  while  they 
lacked  the  requisite  acquaintance  with  the  goods  they 
had  to  sell,  has  also  (as  might  have  been  foretold)  turned 
out  to  be  a  failure;  and  a  similar  observation  likewise 
applies  to  American  "hustlers"  when  sent  from  the 
United  States  to  other  countries.  ' 

The  mention  of  the  employment  of  non-native  born 
travelling  representatives  has  been  made  particularly 
for  the  purpose  of  referring  to  a  statement  which  was 
published  from  a  Lisbon  correspondent  by  a  leading 
German  commercial  newspaper  on  August  27th.  The 
German  writer  there  complains  that  great  German  in- 
dustrial firms,  owing  to  the  apprehension  that  as  former 
enemies  of  Portugal  they  would  now  be  unpopular  with 
the  Portuguese,  have  entrusted  their  representation  in 
Portugal  to  men  of  foreign  nationality,  either  Portu- 
guese or  even  Frenchmen  and  Englishmen.  On  the 
other  hand,  he  asserts  that  certain  English  firms  having 
a  world-wide  reputation,  who  were  represented  by  Ger- 
mans in  Portugal  in  pro-war  times,  have  now  been  glad 
to  renew  their  relations  with  the  latter  as  their  represen- 
tatives in  Portugal.  If  this  statement  is  correct,  it  is 
certainly  worthy  of  investigation,  for  it  is  obvious  that 
the  needs  of  British  manufacturers  can 
looked  after  bv  natives  of  these  islands. 
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The  problem  in  general  is  largely  a.  question  of 
markets  and  the  selection  of  men  most  fitted  to  work 
them.  According  to  the  Board  of  Trade,  we  have  already 
recovered  a  portion  of  the  export  trade  to  Argentina 
and  Brazil  that  had  been  temporarily  lost  to  the  United 
States  during  the  years  of  war  ;  but  there  is  still  a  lot  of 
ground  to  cover  before  we  wholly  regain  our  former 
position  in  these  two  markets.  Latin-Americans  possess 
the  remarkable  characteristic  of  attaching  importance  to 
the  social  side  of  business,  or  rather  to  the  social  side 
apart  from  business.  Every  travelling  representative  of 
a  foreign  firm  who  wishes  to  promote  the  trade  of  his  firm 
in  Latin  America  has  to  learn  to  discuss  matters  of 
general  interest  with  his  prospective  customers  before 
touching  the  actual  question  of  orders ;  he  has  to  learn 
how  moderately  to  entertain  these  Latin-American 
customers  and  to  be  polite  and  tactful;  but  any  "  hust- 
ling "  tactics,  as  the  North  Americans  have  found  out  to 
their  cost,  are  of  no  use  in  South  America.  So  well  do 
the  Germans  understand  the  Latin-American  character 
that  they  have  been  known  courteously  to  "  hang  on  " 
to  prospective  customers  for  a  year  before  being  able  to 
secure  an  order  ;  but  patience,  politeness  and  determina- 
tion have  eventually  won  the  day.  Once  a  representa- 
tive "  gets  in,"  future  matters  are  plain  sailing,  pro- 
vided that  the  representative  is  the  same  and  has  not 
been  replaced  by  another  man  ;  and  the  competent  repre- 
sentative never  completely  loses  touch,  as  he  always 
makes  a  friendly  call  when  leaving  the  vicinity,  and  also 
sends  a  letter  or  card  from  a  distance. 

Under  these  circumstances  it  is  necessary  for  the 
travelling  representative  to  be  fairly  liberally  supplied 
with  funds  both  for  travelling  and  for  social  purposes, 
ifi  addition  to  a  salary  which  will  render  him  fulh'  con- 
tented and  stimulate  his  efforts  not  to  be  beaten  by  any 
competitor  in  the  same  line.  Naturally  the  traveller 
must  be  acquainted  with  the  language  of  the  country  as 
well  as  with  the  details  of  the  manufactures  which  he 
desires  to  sell,  and  also  be  competent  to  arrange  any 
modifications  of  manufacture  in  order  to  meet  the  parti- 
cular requirements  of  customers  without  having  to  refer 
to  the  home  office  for  information,  save  in  exceptional 
cases.  The  works'  trained  man,  with  knowledge  of  the 
inside  commercial  experience  of  the  firm,  linguistic 
ability,  and  adequate  remuneration,  appears  to  be  the 
best  man  for  the  position,  provided  that  he  possesses  the 
other  necessary  qualifications. 

If  the  expenditure  to  l)e  incurred  in  properlv  endow- 
ing a  travelling  representative  witli  the  necessary  facili- 
ties for  the  promotion  of  business  in,  say,  South  America 
should  be  l3eyond  the  capacity  or  wishes  of  firms 
individually,  a  way  out  of  this  difficulty  lies  in  the  con- 
stitution of  non-competitive  groups  for  sharing  the 
■expenses,  a  co-operative  policy  which  has  been  advocated 
in  these  pages  again  and  again,  and  one  which  has  been 
tried  by  a  number  of  groups  in  the  electrical  and  engi- 
neering industry.  As  was  mentioned  in  our  issue  of 
September  22nd,  the  F.B.I,  has  received  a  letter  from 
Buenos  Aires  pointing  out  the  desirability  of  securing 
joint  representation  in  South  America,  where  some  of 
the  largest  British  houses  also  act  as  agents  for  American 
■goods,  to  the  prejudice  of  British  trade.  The  corre- 
spondent su^ests  the  formation  in  Great  Britain  of 
non-competitive  groups  in  the  shape  of  limited  com- 
panies, the  capital  being  provided  by  the  participating 
■firms.  This  would  permit  of  tlie  establishment  in  South 
America  of  large  and  attractive  showrooms  and  an 
^adequate  staff,  and  the  goodwill  of  the  business,  which 
tusually  reverts  to  the  agent,  would  be  retained  by  the 
meml)ers  of  the  company.  In  his  opinion  such  a  scheme 
would  be  more  economical  to  work  .  than  the  existing 
methods.  Some  previous  experiments  in  this  direction 
•are  said  to  have  failed  because  of  overlapping  on  the  one 
band,  and  because  on  the  other  they  did  not  cover  a 
sufficiently  wide  field. 

Although  the  days  of  individual  private  enterprise 
are  by  no  means  past,  there  is  much  to  be  said  in  favour 
of  the  extension  of  the  system  of  joint  representation  in 
foreign  countries.     Unless  development  in  this  direction 


takes  place  now  that  the  conditions  of  the  world  have 
undergone  such  a  remarkable  change  in  recent  years,  it 
is  to  be  feared  that  individual  firms  in  working  foreign 
markets  may  be  unable  in  the  long  run  successfully  to 
withstand  the  strength  and  activity  of  our  greatest  com- 
petitors— the  great  corporations  and  trusts  in  the 
United  States — while  Germany,  owing  to  the  deprecia- 
tion of  the  mark  and  the  consequent  enhanced  cost 
and  difliculties  of  obtaining  certain  raw  materials,  looks 
like  gradually  losing  her  power  of  offering  successful 
rivalry  in  the  markets  of  the  world. 


Sir  Ltnden  Macasset,  than  whom 
Two  Points  we  have  amongst  us  few  more  experi- 
in  the  enced  authorities  on  trade  disputes,  has 

Labour  Problem,  been  addressing  a  conference  of  works 
managers,  directors,  foremen,  and  fore- 
women at  Balliol  College,  Oxford.  He  dissected  the 
Labour  problem,  and,  after  disposing  of  the  extremists' 
suggestions  for  eradicating  the  capitalist  from  industry 
and  showing  the  failure  of  syndicalists  wherever  they 
had  tried  to  control  industry  in  their  own  interests, 
turned  attention  toward  serious   proposals  for  reform. 

Sir  Lnyden  does  not  anticipate  the  approach  of  indus- 
trial peace  until  the  unemployment  question  has  been 
settled,  and  he  holds  that  the  worker  has  got  to  be  assured 
also  that  he  is  getting  a  fair  share  of  the  products  of 
the  industry  with  which  he  is  connected.  The  problem 
of  unemployment  is  older  than  most  of  us,  and  many 
propositions  have  been  advanced  to  deal  with  it — with 
what  result?  To-day,  as  winter  approaches,  we  have 
unemployment  on  a  deplorable  scale,  and  more  works 
have  been  latel}'  closing  down.  If  unemployment  is  a 
cause  of  industrial  unrest,  as  we  believe  it  is,  it  is  cer- 
tainly also  the  fact  that  the  absence  of  industrial  peace 
has  been  the  cause  of  a  great  deal  of  the  unempioyment 
of  the  past  year  or  so.  We  too  readily  get  into  the  way 
of  looking  to  the  Government  to  give  us  a  lead  in  deal- 
ing with  such  jiroblems,  and  when  it  was  announced  a 
few  weeks  ago  that  the  Cabinet  was  considering  the 
question  of  unemployment  and  the  means  for  its  mitiga- 
tion during  the  approaching  winter,  some  may  have 
imagined  that  the  Prime  Minister  would  be  able  to  make 
a  speech  wliicli  would  raise  the  hopes  of  the  community. 
But  this  is  too  tough  a  problem  to  be  dealt  with  hastily 
while  so  many  things  in  the  international  economic 
situation  are  unsettled.  Indeed  the  probability  is 
that  we  should  stand  a  better  chance  of  finding  a  prac- 
tical solution  if  we  looked  less  to  the  Government  and 
more  to  ourselves,  for  Inisiness  is  not  revived  i)y  Govern- 
ments liowever  valuable  may  be  the  measures  of  en- 
couragement that  they  have  it  in  their  power  to  give. 

During  the  past  few  years  leading  authorities  have 
advocated  the  idea  of  each  industry  carrying  its  own 
unemployed,  but  we  suppose  it  is  not  possible  to  m;'.ke 
headway  even  with  that  idea  until  our  industries  are 
able  to  get  on  to  economic  production  and  to  carry 
the  burdens  that  are  already  strapped  about  them 
or  to  cut  the  bands  thereof.  Sir  Lynden  Macassey  sup- 
2)orts  the  legitimate  claim  of  the  workers  to  have  a  fair 
share  of  the  products  of  industry,  but  unfortunately 
just  now  many  businesses  are  fearing  that  they  will  have 
little  or  no  products  (profits  we  presume)  to  show  from 
the  current  year's  operations  because  of  the  slackness 
of  trade  due  to  recent  industrial  disputations,  the  inter- 
national situation,  and  other  causes.  It  looks  very 
mucli  as  though  tlie  two  points  that  we  have  selected 
from  Sir  Lynden 's  dissection  of  the  labour  problem 
are  unlikely  to  be  effectively  dealt  with  until  we  all 
concentrate  on  the  revival  of  trade  at  home  and  abroad. 

The  events  of  the  past  few  weeks  in  the  Near  East  have 
temporarily  deferred  the  return  of  confidence  and  sta- 
bility, and  have  hindered  trade  revival  there;  probably 
other  menacing  points  will  arise  which  nmst  be  cleared 
up  before  this  poor  old  world  will  be  at  rest,  but  there 
is  much  ground  for  hope  for  electrical  trade  revival, 
and  pessimism  is  unjustifiable  here  at  any  rate;  possibly 
the  settlement  of  the  Straits  question  will  help  to  bring 
order  out  of  cliaos  elsewhere. 
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A  third  point  mentioned  by  Sir  Lynden  was  the  con- 
ferring upon  the  worker  of  a  human  status — giving  liim 
a  voice  in  determining  liis  condition;  but  in  respect  of 
all  three  points,  nothing  would  be  done  until- tb«y  had 
a  real  educational  campaign — a  campaign  in  economics 
fi)i'  both  I'mployers  and  employed. 


In     the     early     <lays     of    electrical 
Insulating  '  engineering,"     when     the     most    ad- 

Materials,  vanced  practitioners  were  but  experi- 
mental amateurs,  tiie  insulating  ma- 
terials employed  were  of  simple  character,  consisting 
largely  of  glass,  sulphur,  and  shellac  for  electrostatic 
ii]iparatus,  and  of  cotton  or  linen  tape,  silk,  shellac,  and 
v.irnished  wood  for  appliances  operating  at  lower  pres- 
sures. Wonderful  results  were  achieved  with  these 
elementary  means,  but  the  insulating  material,  then  as 
now,  was  always  the  weakest  factor  in  the  structure  of 
electrical  devices,  and  was  the  subject  of  many  gibes  on 
the  part  of  mechanical  engineers,  accustomed  as  they 
were  to  the  handling  of  steel  and  brass,  and  con- 
temptuous, of  textiles  and  resins.  The  introduction  of 
rubber  and  ebonite,  vulcanised  hbre,  and  mica  wrought 
great  changes  in  electrical  practice,  porcelain  took  the 
place  of  glass,  and  oil,  paper,  bituminous  compounds, 
and  formaldehydes  have  found  most  valuable  applica- 
tions; yet  the  fact  remains  that  the  physical,  properties 
of  the  available  insulating  materials  leave  much  to  be 
desired.  Prof.  Miles  Walker  states  that  "  all  the  good 
insulators  are  mechanically  weak  in  some  respects." 
Those  that  best  withstand  compression  lack  ductility, 
and  all  insulating  substances  are  weak  in  tension,  com- 
pared with  other  structural  materials.  Textile  fabrics 
impregnated  with  varnishes  "  form  the  most  flexible  in- 
sulators known,  but  their  flexibility  is  destroyed  when 
the 'material  becomes  dry,"  and  Consequently  they  can- 
not be  used  at  a  temperature  of  or  exceeding  100  deg.  C, 
so  that  a  rigid  limit  is  imposed  upon  the  load  that  a 
machine  can  carry  continuously  with  safety. 

Insulating  material  then  is  still  the  controlling  factor 
in  the  design  of  electrical  apparatus.  It  is  true  that 
the  practical  working  pressure  attainable  has  been 
gradually  raised  to  more  than  200,000  volts,  and  far 
higher  pressures  can  be  reached,  by  increasing  the 
dimensions  of  the  insulating  material  employed — but  the 
temperature  limit  is  inexorable;  were  this  removed,  or 
even  raised  to  200  degrees,  the  cost  of  electrical  appara- 
tus could  be  greatly  reduced.  Even  in  the  case  of  d.c. 
generators  and  motors,  this  holds  good,  for  the  commu- 
tation limit  is  a  matter  not  of  material  so  much  as  of 
design,  and  has  been  raised  to  a  degree  which  leaves  the 
temperature  limit  the  dominant  factor. 

When  we  reflect  that  with  air  at  25  deg^  C.'the  per- 
missible temperature  rise  is  only  65  degrees  with  a 
reasonable  margin  of  safety,  and  that  if  the  temperature 
limit  were  raised  to  200  degrees,  the  permissible  rise 
would  be  175  degrees,  the  importance  of  the  question  will 
be  evident.  The  etliciency  of  a  maciiine  would  as  a  rule 
lie  lower  at  the  higher  temperature,  but  in  these  days  of 
high  capital  charges,  high  output  per  lb.  is  of  far 
greater  importance  than  high  etliciency. 

In  view  of  these  considerations,  the  close  attention 
which  is  being  given  to  research  on  insulating  materials 
is  clearly  justified.  The  work  is  mainly  directed  at 
present  to  the  pro|ierties  of  insu'ating  materials  which 
are  suitable  only  for  temiieratures  below  100  degrees  C. 
and  several  articles  on  this  subject  have  appeared  in 
our  columns  in  recent  months,  as  well  as  communica- 
l!oiis  emanating  from  the  British  Electrical  and  Allied 
Industries  Research  Association  ;  the  immediate  aim  of 
the  Association  appears  to  be  to  place  the  methods  of 
investigation  on  a  firm  basis,  enabling  true  comparisons 
f  )  be  drawn  between  the  restdts  of  different  experi- 
menters. In  November  last  year  we  imblished  the 
results  of  an  investigation  carried  out  by  the  Research 


.Vftsociation  on  the  be?<t  form  of  spark  gap  to  determine 
the  dielectric  strength  of  insulating  oils;  and  in  the 
Juarnal  of  the  Institution  of  Electrical  Engineers  last 
issued  suggestions  are  made  by  the  Association  for  the 
adoption  of  standard  methods  for  determining  the  elec- 
tric strength  of  fibrous  insulating  materials,  with  a  view- 
to  placing  the  subject  on  a  sound  basis  and  producing 
comparable  results.  These  directions,  which  have  been 
arrived  at  after  careful  consideration  of  Uie  variou-s 
metiiods  previously  used,  should  be  very  helpful  tO:  re- 
search workers,  and  at  the  sanm  time,  if  generally 
adopted,  undoubtedly  will  very  greatly  increase  tLe 
value  of  the.  results  obtained. 


Ix  the  forthcoming  ses.-jion,  the.Smolie 
.Smoke  Abatement    Bill   will    reach   the    report 

Abatement.  stage  in  the  House  of  Lords.  In  the 
meantime  it  behoves  those  who  are  dis- 
satisfied with  the  mea.sure  to  consider  how  they  wish 
the  Bill  to  be  altered.  Lord  Onslow-,  as  Parliamentary 
Secretary  to  the  Ministry  of  Health,  speaking  on  the  Bill 
on  the  second  reading  in  July,  suggested  this  postpone- 
ment so  that  the  considered  opinion  of  all  those 
interested  in  the  matter  might  be  ascertained  by  private 
consultation. 

The  electficity  supply  industry  will  probably  have 
something  to  say  on  the  matter,  since,  as  the  law  stands 
at  jiresent,  smoke,  to  be  a  nuisance,  must  be  bUmk  smoke, 
whereas  the  new  Bill  rules  that  any  smoke  may  be  a 
nuisance,  and  furthermore  includes  under  the  term 
'  smoke  "  soot,  asli,  or  gritty  particles.  Moreover,  it 
makes  the  penalties  very  much  stiSer ;  and  if  a  local 
authority  does  not  take  the  matter  up,  the  County 
Council  can  do  so  over  its  head. 

But  the  chief  defect  of  the  measure  seems  to  lie  in  the 
lack  of  definition.  The  Smoke  Abatement  Committee's 
report,  on  which  the  Bill  is  based,  recommended  that  the 
Ministry  should  fix  standards  with  regard  to  smoke,  but 
the  Earl  of  Onslow-  said  that  there  was  great  difficulty  in 
carrying  this  resolution  into  efiect.  He  did  not  at  pre- 
sent see  an}'  practical  method  of  doing  so.  Possibly  he 
was  not  acquainted  with  Ringelmann's  smoke  charts, 
which  enable  the  density  of  smoke  to  be  estimated  w-ith  a 
reasonable  degree  of  accuracy.  As  regards  culpability  for 
smoke  nuisance,  generally  speaking  the  electricity  supply 
industry  does  not  seem  to  be  a  very  great  defaulter^ — at 
any  rate  in  the  London  area.  Last  year,  for  instance, 
the  Public  Control  Committee  of  the  L.C.C.  stated  that 
tiiere  were  no  fewer  than  42  electric  generating  stations 
in  the  County  of  London,  and  that  in  recent  month.* 
serious  smoke  nuisance  had  only  been  observed  in  four 
instances,  all  municipal.  The  Report  went  on  to  say 
that  in  the  other  ."58  cases  the  nuisance  had  either  beeji 
occasional  or  non-existent.  Tlie  London  companies  are 
to  be  congratulated  on  a  ftirther  remark  in  the  Report. 
which  pointed  out  that  it  was  significant  that  there  was 
not  "  a  single  case  of  serious  smoke  nuisance  from  power 
stations  belonging  to  any  of  the  electricity  companies." 
But  tiiat  was  under  the  present  Acf — whether  all  these 
company  undertakings  woidd  remain  as  impeccable  when 
tested  by  the  severer  conditions  of  the  new  Bill,  remains 
to  be  seen. 

The  Bill,  however,  contains  one  section  which  may  be 
actually  in  favour  of  electricity  supply  undertakings, 
namely,  the  one  by  which  urban  authorities  are  em- 
powered to  make  by-laws  requiring  that  in  any  new 
buildings  (other  than  dwelling-houses)  the  arrangements 
for  heating  shall  be  such  as  are  calculated  to  prevent  or 
reduce  the  emission  of  smoke.  F^lectrio  iieating  may 
here  come  into  its  own.  The  Bill  should  certainly 
receive  the  early  consideration  of  any  undertakers  who 
think  that  the  measure  in  its  jiresent  shape  is  likely  to 
bear  hardly  on  the  industry.  But  in  offering  opposition 
to  the  Bill,  the  undertakintrs  must  not  forsret  that  one  of 
their  own  slogans  is  "  no  smoke,  no  smell,  no  fume«," 
and  that  ''  smoke  abatement  "  in  principle  is  one  of  the 
things  they  are  themselves  out  for  in  their  propaganda. 
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NORTH-EASTERN     RAILWAY     ELECTRIFICATION. 


A  Alain-Line  Express. Pasaeager  Locomotive. 


'I'liE  lirst  liifjli-speed  passenger  locomotive  designed  for 
service  on  a  Uritisli  trunk-line  railway  has  recently  been 
comjileted,  and  is  now  in  experimental  service  on  the 
Newport-.Shildon  branch  of  tlie  North-Eastern  Railway. 
This  locomotive,  which  is  the  one  referred  to  by  Sir 
Vincent  L.  Haven.  K.B.E..  in  his  paper  before  the  N.E. 
Coast  Institution  of  Engineers  and  Shipbuilders,*  has 
been  designed  for  hauling  express  passenger  trains  over 
the  main  line  of  the  North-Eastern  Kailway  between 
Newcastle  and  York ;  the  mechanical  parts  of  the  loco- 
motive were  designed  bv  the  North-Eastern  Railway  Co.. 


The  main  motors  are  bolted  solidly  to  the  cross  mem- 
bers of  the  main  frame,  and  transmit  their  torque  to  a 
hollow  shaft  or  <)uil]  which  surrounds  the  main  running 
axle,  this  hollow  sliaft  being  jouiiialled  in  special  axle 
bearings  on  the  motor  frame.  The  torque  is  transmitted 
from  the  hollow  shaft  to  the  driving  wheels  by  a  system 
of  helical  springs  attached  at  their  respective  ends  to  the 
arms  of  the  (|uill  and  the  brackets  which  are  attiiched  to 
tlie  driving  wlieels. 

With  this  arrangement  of  iliivc.  tlie  dead  non- 
resiliently-supported  weiglit  on  tlie  driving  wheels  is  re- 


Fii;.   1.— I  .(iciiMOTivi:  Hauling  .\  Train. 


l''i(;.    2. — Main-line    Express    Passengkk    Electwc    LocdMuTivi:. 


and  constructed  at  its  locomotive  works  in  Darliiigtoii, 
and  the  electrical  equipment  was  designed  and  iiianufac- 
tiired  by  tlie  Metropolitan-Vickers  Electrical  Co.,  Ltd., 
at  its  works  at  Trafford  Park,  Manchester. 

The  locomotive  is  capable  of  hauling  14  of  the  East 
Coast  Joint-Stock  main-line  coaches,  weighing  450  tons, 
between  Newcastle  and  York,  a  distance  of  i^O.3  miles. 
in  90  minutes,  and  jicrforming  the  journey  in  the  re- 
verse ilirection  in  O.t  minutes;  on  straight  level  track  it 
is  capable  of  iiauling  a  similar  train  at  a  speed  of  65 
miles  per  hour.  .Ml  mechanical  parts  of  the  locomotive 
and  also  the  motors  and  gearing  are  so  designed  that  the 
limits  of  safety  will  not  be  exceedml  when  the  locomotive 
is  running  at  90  miles  per  hour. 

The  locomotive,  which  is  of  the  l-fi-l  type,  consists  of 
a  plate  underframe  carried  on  three  pairs  of  main 
driving  wheels  of  SO  in.  diameter,  and  supported  at  each 
end  by  a  four-wheel  locomotive-type  bogie. 

•  ELFCTRtCAt,  REVIEW,  DccT^rth,  1921,  and  Jan.  6th,  1922. 


diiced  to  a  iiiinimuiii,  as,  with  tlie  cxc^^ptioii  of  the  main 
driving  wheels,  the  only  non-spring-borne  weight  is  that 
of  the  main  axles,  axle  boxes,  and  spring  brackets. 

The  locomotive  is  designed  to  obtain  its  current  supply 
either  from  an  overhead  trolley  line  or  from  a  third  rail, 
at  1,500  volts.  Current  is  collected  by  means  of  two 
pjintograjih  trolleys  or  four  collector  shoes. 

The  main  motors  aic  of  the  twin-aniiatuie  type,  each 
armature  being  fitted  with  a  ])inion  which  meshes  in  a 
common  gear  wheel,  mounted  on  the  hollow  sliaft  or  quill 
which  surrounds  the  driving  axle.  Each  twin  motor  is 
rated  at  fiOO  Ii.p.  at  the  one-hour  rating,  and  400  h.p. 
continuously;  thus  the  locomotive  is  capable  of  exerting 
1.800  h.p.  at  the  one-hour,  and  1,200  h.p.  at  the  con- 
tinuous rating.  The  tractive  efforts  corresponding  to  the 
hourly  and  continuoiis  ratings  are  l.'i.llOd  lb.  and 
9,180  lb.  respectively. 

With  a  view  to  obtaining  as  flexible  a  locomotive  as 
possible,  arrangements  have  been  made  whereby  current 
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can  be  diverted  from  the  main  motor  fields  by  means  of 
reactive  shunts.,  and  this  arrangement,  in  conjunction 
with  tlie  varied  motor  groupings,   gives   12  economical 
operating  speeds. 
'  The    control    system    is   electro-pneumatic,    the    motor 

(  urrent  being  handled  by  electro-pneumatic  line  switches, 
contactors,  and  cam-type  switches.  The  cam  switches 
ure  used  for  reversing,  for  motor  combinations,  and  for 
field  shunting,  and  the  line  switches  and  contactor 
switches  for  handling  the  main  current  and  as  resistor 
switches. 

All  these  switches  are  operated  by  means  of  air  pres- 
sure at  70  lb.,  the  air  valves  being  operated  by  means  of 
small  magnets  actuated  by  current  at  60  volts,  which  is 
obtained  from  a  small  auxiliary  battery.  The  air  for 
operating  the  switch  is  obtained  from  the  main  air  com- 
pressor, which  supplies  air  for  the  Westinghouse  brake, 
whistles,  and  sanding  gear,  tlirough  the  medium  of  a 
reducing  valve. 

Each  switch  is  a  complete  unit  in  itself,  with  its  own 
blow-out  coil,  arc  chutes,  operating  air  cylinder,  and 
magnet  valve,  and  the  switches  are  arranged  in  groups 
on  either  side  of  the  high-pressure  compartment  in  such 
a  way  that  any  one  switch  may  be  removed  without  dis- 
turbing adjacent  switches  in  a  group. 

Inspection  of  the  arc  chutes,  contacts,  and  control 
interlocks  can  be  done  from  the  front.  All  the  main 
circuit  connections  are  made  from  the  back. 

The  control  of  the  motors  by  means  of  the  contactors 
and  other  apparatus  is  effected  by  the  master  controllers 
through  an  auxiliary  circuit  which  enei'gises  the  small 
magnet  valve  of  the  various  contactors  and  cam  switches. 
One  master  controller  is  placed  at  each  end  of  the  central 
compartment  of  the  locomotive,  so  that  the  locomotive 
can  be  run  equally  well  in  either  direction.  The  run- 
ning positions  are  clearly  marked  on  the  controllers,  .•iiid 
each  set  is  indicated  on  a  notch  plat«. 

There  are  two  operating  levers,  an  accelerating  lever 
and  a  combined  motor  combination  and  reverse  lever. 

The  following  auxiliary  machinery  is  installed  in  the 
locomotive :  — 

Motor-driven  air  compressor. 

Motor-driven  intermittent  exhauster. 

Combined  motor-generator  and  continuous  exiinustcr 

set. 
Motor-driven  blower  set. 
Auxiliary  battery. 
Electro-steam  boiler. 

The  compressor,  wliicli  is-  of  the  two-cylinder  geared 
type,  supplies  air  for  the  "  Westinghouse  "  air  lirake, 
whistles,  and  sanding  gear  at  100  lb.,  and,  as  previously 


stated,  air  for  the  control  system  through  the  medium  of 
a  reducing  valve. 

In  order  that  the  locomotive  may  be  able  to  operate 
trains  fitted  with  the  vacuum-brake  system,  two  rotary 
exhausters  have  been  installed. 

The  continuous  exhauster,  which  corresponds  to  the 
small  ejector  on  a  steam  locomotive,  is  coupled  to  the 
motor-generator  set  which  provides  I. p.  current  for 
charging  tlie  auxiliary  battery  and  the  control  system. 
The  exhauster  its«lf  is  so  arranged  that  it  can  be  dis- 
connected from  the  motor-generator  set  when  the  locomo- 
tive is  operating  trains  fitted  with  the  "  Westinghouse  " 
air  brake. 

The  intermittent  exhauster,  which  corresponds  to  the 
large  ejector  in  a  steam  locomotive,  is  used  for  releasing 
the  brakes  after  an  application,  and  is  automatically 
started  up  as  soon  as  the  driver's  brake  valve  is  placed 
in  the  "  release  "  position. 

The  motor-driven  blower  set  provides  air  for  venti- 
lating the  main  motors  and  the  reactive  shunts. 

The  boiler,  which  is  used  for  supplying  steam  for  heat- 
ing the  passenger  coaches,  is  of  the  fire-tube  type,  each 
tube  containing  a  heating  element  consisting  of  a  tube 
of  quartz,  in  the  interior  of  which  is  a  spiral  of  high- 
resistance  wure.  The  boiler  contains  in  all  144  of  these 
elements,  and  switchgear  is  provided  so  that  the  number 
of  elements  in  circuit  can  be  reduced  as  desired  when 
the  full  output  is  not  required  from  the  boiler. 

The  particulars  and  leading  dimensions  of  the  loco- 
motive are  as  follows:  — 

Weight  in  working  order     ...  about  lOtJ  tons. 

„        of  mechanical  portion  ,,        7"2      ,, 

,,        of    electrical   jwrtion  ,,        30      ,, 

,,        on  driving  wheels  ...  „        18  tons  10  cwt. 

on  bogie  wheels      ...  „        11  tons  1'2J  cwt. 

Type  of  locomotive    4-6-4. 

Motor  equipment       Tliree  600-h.p.  twin  motom. 

Control  equipment      Electro-pneumatic. 

Traction  system  ],.500  volts  supply  to  over- 
head line  or  collectot 
rails. 

Current  collectors       Pantograph      troUey      and 

collector  shoes. 

Brakes      Dual   fitted    (Westinghouse 

and  vacuum), 

fjength    over  butfers             ...  .58  ft.  6  in. 

fjength  over  body       49ft.  Sin 

Distance        l)etween        bogie 

centres            37  ft.  '2  in. 

Distance      between     driving- 

wheel  centres           cS  ft. 

Rigid  wheelba.se        IB  ft. 

Bogie   wheel   iia.se       Oft.  6  in. 

Total  wheel  ha. se         43  ft.  8  in. 

Diameter    of    driving    wheel?  0  ft.  8  in. 

Diameter  of  bogie  wheel      ...  3  ft.  7i  in. 

Gear  ratio          24  :  85. 

Centre  of  gravity        about  !>  ft. 


LOCAL     CO-OPERATION. 


By     H.     R.     TAUNTON. 


The  small  electrical  contractor — too  often  a  man  of 
narrow  outlook — is  so  jealous  of  his  petty  independence 
that  the  bare  suggestion  of  co-operation  with  his  local 
competitors  makes  him  snort.  Without  wasting  time  in 
thinking  it  over,  he  dismisses  the  idea  with  a  few  terse 
expressions  of  suspicion,  ridicule,  and  irritation. 

The  basis  of  his  distrust  is  that  any  scheme  which 
might  benefit  him  must  also  benefit  his  competitors.  He 
would  rather  sink  with  them  thtin  that  they  should  swim 
with  him.  If  he  happens  to  want  an  odd  lampholder, 
he  would  rather  write  up  to  London,  and  pay  the 
carriage  on  it,  than  buy  it  off  his  fellow  tradesman 
round  the  corner,  lest  he  put  a  penny  profit  in  the 
latter's  pocket. 

So  half  a  dozen  small  men  in  a  ra<lius  of  a  (piarter  of 
a  miU'  struggle  on,  each  equipping  an  unsatisfactory 
showroom,  each  stocking  the  same  articles,  bought  in 
small  quantities    at    heavy    carriage    charges    and    un- 


favourable discounts,  each  with  his  staff  and  labour 
troubles,  his  ineffective  advertising  schemes,  his  dis- 
proportionate standing  charges;  all  of  them  struggling 
tooth  and  nail  to  get  what  work  is  going,  or  at  worst,  to 
prevent  the  other  fellow  getting  it.  In  their  absurd 
.jealousy  they  quote  prices  which  they  know  must  mean 
a  loss  to  them  if  they  are  to  do  honest  work.  If  they 
don't  get  the  job,  they  console  themselves  with  the  re- 
flection that  the  other's  success  is  another  nail  in  his 
financial  coffin.  If  they  do  get  it.  they  are  driven,  all 
too  often,  lest  it  sliould  be  a  nail  in  their  own  coffin,  to 
cut  the  quality  of  their  material  and  labour. 

The  public,  though  at  first  sight  they  may  appe.ir  to 
benefit  by  competitive  prices,  suffer  in  the  result  from 
shoddy  work.  The  industry  suffers:  directly  by 
diminished  turnover  of  good  wiring  material  and  re- 
duced employment  of  skilled  labour:  and  indirectly  by 
the  bad  re{iutation  which  follows  bad  installation  work, 
and  clings  to  electricity  and  all  its  applications.     .-Vnd 
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finally,  the  contractors  themselves  suffer — soouer  or 
later,  they  share  the  fate  of  the  Kilkenny  cats. 

It  is  often  argued  that  competition  is  a  salutary  rule 
of  nature.  The  fiercer  the  better — eliuiination  of  the 
unfit— survival  of  the  fittest.  If  the  unfit  would  only 
eliminate  themselves  quietly,  and  be  done  with  it,  the 
argument  might  pass.  Unfortunately  their  bad  deeds 
live  after  them,  even  if  they  iheniselves  do  not  come  to 
life  again  in  another  name  and  another  district.  And 
besides,  for  every  one  unfit  eliminated,  two  more  spring 
up  to  take  his  place. 

The  law  of  the  survival  of  the  fittest,  which  means  too 
often  that  of  the  most  unscrupulous,  has  long  since  been 
rejected  in  the  social  order.  It  is  equally  an  anachron- 
ism in  commercial  life.  Far  better  for  trade,  for  six 
small  men  to  combine,  more  or  less  completely,  into 
one  strong  whole  and  continue  in  active  business,  than 
for  five  of  them  to  perish  singly,  and  leave  the  sixth 
man  crippled. 

Small  contractors,  with  limited  capital,  cannot  hope 
individually  to  compete  with  the  attractions  of  supply 
authorities'  showrooms,  run  without  regard  for  profit 
and  loss,  at  the  expense  of  the  ratepayers.  Nor  will 
they  be  able  to  compete  with  the  new  multiple-shop 
syndicate  which,  so  rumour  has  it,  proposes  to  open 
showrooms  throughout  the  kingdom  for  the  sale  of  elec- 
trical appliances. 

Contractors  are  threatened  w-ith  the  loss  of  one  of  the 
principal  mainstays  of  their  business — their  cash  sales. 
Their  only  hope  of  withstanding  the  onslaught  of  these 
moneyed  competitors  lies  in  intelligent  co-operation. 
Some  months  ago  a  writer  in  the  Review  made  the  same 
suggestion ;  but  the  co-operation  he  proposed  was  of  too 
wide  and  comprehensive  a  nature :  practically  amal- 
gamation of  all  the  local  contractors  for  all  business  pur- 
poses. It  left  no  scope  for  individuality,  for  reasonable 
competition,  or  for  the  independence  so  dear  to  the  small 
business  man.  The  only  co-operation  that  has  any 
chance  of  appeal  or  of  success  (at  least  as  a  beginning) 
is  in  respect  of  showrooms  and  stock.  If  a  co-operative 
scheme  embracing  these  two  factors  were  adopted  and 
worked  harmoniously,  possibly  other  dtvelopnjcnts 
might  follow :  interchange  of  skilled  labour,  for  in- 
stance; or  combined  advertising;  or  even  some  tentativr 
schedule  of  minimum  prices  for  standard  work. 

For  the  present,  however,  it  will  be  more  practical  to 
consider  simply  a  broad  scheme  of  co-operation  between 
local  contractors,  of  which  the  two  main  articles  would 
bo  a  joint  showroom  and  a  common  stock. 

Take  the  showroom  first.  Every  contractor  aspires 
to  a  showroom  of  some  description.  Often  enough  most 
of  the  show  is  in  the  window.  For  the  rest,  a  small, 
badly-lit  shop,  overcrowded  with  cheap  and  ill-assorted 
fittings,  and  dusty  shades  ;  a  fan,  a  kettle  or  so;  a  litter 
of  bell  materials  and  small  accessories ;  a  motor,  per- 
haps, or  other  plant  "  on  sale  or  return  "  :  all  against  a 
background  of  gaudy  posters.  No  originality,  no  taste, 
no  method.  Xo  "  note  "  is  struck — there  is  nothing  to 
attract  the  passer-by,  or  to  hold  him  if  lie  happens  to 
come  in. 

Often  the  fault  is  lack  of  taste  and  discrimination  : 
more  often,  simply  lack  of  capital.  A.  good  showroom — 
one  which  will  bring  good  business — is  expensive  to 
equip  and  maintain.  It  must  be  commodious,  well 
planned,  and  artistically  decorated  and  furnished  :  it 
must  be  equipped  with  a  wide  selection  of  fittings,  some 
of  them  costly,  to  appeal  to  a  variety  of  tastes;  it  must 
offer  a  complete  range  of  electrical  domestic  devices  and 
novelties;  it  needs  a  trained  salesman  or  saleswoiuuii. 
with  one  or  more  assistants  ;  it  lias  to  be  kept  brilliantly 
liglited,  and  clean,  and  fresh,  and  up-to-date. 

The  average  contractor  simply  cannot  afford  the 
initial  expense,  or  even  the  maintenance.  He  has  to  be 
content  to  see  potential  customers  going  to  the  Corpora- 
tion showrooms,  or  to  those  of  the  wholesale  suppliers, 
or  even  of  some  large  furniture  dealer  or  decorator,  and 
lliere  s)>ending  tlieir  money  freely  on  articles  which 
(•arry  vastly  more  and  easier  profit  than  dues  competi- 
tive wirinsr:  money  wliich  would  make  all  the  difference. 


to  him,  between  a  shaky  and  a  sound  business,  could 
he  but  attract  it  to  his  ow  n  doors.  Of  course,  he  realises 
the  value  of  an  attractive  showroom.  His  trouble  is 
liuit  he  also  realises  that  he  cannot  afford  one.  But  he 
could  afford,  say.  the  sixth  pari  uf  one:  initial  eosl  .iinl 
maintenance. 

There  is  nothing  but  prejudice  ami  jealous  ^uspilJion 
to  prevent  him  and,  say.  live  of  his  fellows,  combining 
together  to  rent  a  suitable  shop  in  a  good  thoroughfare — . 
not  in  immediate  proximity  to  the  premises  of  any  ojie 
of  them — and  putting  up  the  capital,  or  contributing 
from  their  existing  stocks,  to  equip  it. 

Clearly  the  simplest  instrument  of  association  would 
be  a  small  limited  com|iaiiy,  in  which  the  contractor.-i 
would  be  shareholders  and  active  directors.  If  thev 
were  of  pretty  equal  standing,  they  would  put  up  equal 
shares  of  the  initial  cost.  If  one  of  them  were  in  a  fairly 
big  way  of  Ijusiness,  or  two  or  three  of  them  in  a  very 
small  way,  their  initial  shares  of  the  costs,  and  the 
profits,  would  vary  accordingly. 

A  certain  reserve  of  capital  would  be  necessary  in  the 
early  days  to  meet  standing  charges,  salaries,  and  main- 
tenance costs.  The  staff  required  would  be  small ;  and, 
of  course,  it  would  have  to  be  specially  engaged,  and  be 
quite  independent  of  the  existing  organisations  of  the. 
firms  concerned.  An  expert  salesman  who  would  act  as 
manager,  responsible  to  the  co-operators;  one  or  more 
assistants,  perhaps,  according  to  the  size  of  the  show- 
room ;  and  a  handyman  or  boy.  All  book-keeping  and 
correspondence  would  be  conducted  on  the  spot  (one  of 
the  assistants  could  do  what  little  clerical  work  w-ere 
needed)  and  not  in  the  office  of  any  one  of  the  firms — 
that  would  open  the  door  to  suspicion  and  intrigue. 
All  books  and  files,  needless  to  say,  would  be  open  to 
any  of  the  members  at  any  tiine. 

Once  started,  such  a  showroom  would  not  only  pay  for 
itself,  but  would  yi-eld  profits  considerably  in  excess  of 
the  aggregate  profits  the  firms  concerned  could  hope  to 
derive  from  the  sale  of  fittings  and  accessories  in  their 
own  small  shops.  It  would  be  in  a  position  to  compete 
with  anything  likely  to  come  up  against  it:  corpora- 
tion, wholesale  house,  or  .syndicate.  Its  very  existence 
in  a  good  shopping  centre  would  be  a  great  advertise- 
ment for  the  co-operating  contractors ;  and  its  attractive 
window  display  would  stimulate  a  '  dema<id  among 
shoppers  for  electrical  gear,  undreamt  of  in  the  siile 
streets  in  which  contractors  usually  languish. 

The  financial  results  of  the  venture  would  be  divided 
among  the  members;  first,  according  to  their  direit 
introductions,  secondly,  according  to  their  initial  shares. 
Each  member  would  have  a  book  of  numbered  tickets, 
in  duplicate,  bearing  his  name,  and  a  space  for  the 
name  of  the  customer  he  introduces.  He  would  hand  in 
liis  ticket  when  he  brought  his  man  round ;  or^  give  it. 
him  to  hand  in.  All  invoices  made  out  for  purchases 
by  such  Customers  would  be  entered  accordingly  to  the 
credit  of  the  introducer.  At  the  end  of  the  quarter,  or 
whenever  it  might  be  found  convenient  to  pay  a  "  divi- 
dend " — probably  more  often  than  in  the  case  of  an 
mdinary  limited  company — the  total  sales  would  he 
divided  into  two  headings:  (a)  sales  made  to  ii'troduced 
customers  :  (b)  sales  made  to  casual  purchasers.  The 
first  figure  would  be  subdivided  into  the  amounts  of  the 
sales  credited  to  each  of  the  members,  easily  ascertained 
and  checked  by  the  tickets  and  their  duplicates.  To 
these  varying  amounts  would  be  added  the  share  of  tlie 
second  figure  to  which  each  member  would  be  entitled 
according  to  his  holding.  The  profits  would  then  lie 
divided  in  proportion  to  the  final  amounts  so  arrived  at. 

To  take  a  simple  examjile.  A  puts  up  three-tenths, 
1{  and  C  two-tenths  each,  D,  E,  and  F  one-tenth  each 
of  tlie  original  outlay.  The  total  sales  in  three  months 
are,  sav,  .£2,000.  A  is  directly  responsible  for  .£.")00 
of  this,'  B  for  i;:K)0,  C  for  £200,  and  unlucky  T),  E. 
and  F  have  not  been  able  to  introduce  any  customers  at 
iiil.  The  remaining  £1.000  of  sales  represents  casmil 
purchases.  The  jirofits  wouhl  be  divided,  therefore,  as 
follows: — A.  10  ))er  cent,  (representing  a  total  of  ,£.500, 
plus  £:{00,  three-tenths  of  the  casual  purchases);    I!     -'5 


Vol.  91.  No.  2,.-!4o,  septkmbeb  29, 1922.]  THE    ELECTRICAL    REVIEW, 


439 


per  cent.  ;    C,  20  per  cent. ;    D,  E,  and  F,  5  per  cent, 
each. 

Thus,  A,  H,  and  C  would  get  the  proportionately 
larger  share  due  to  them  for  heir  success  in  introducing 
customers,  just  as  they  would  have  done  if  they  had 
sold  from  their  own  shops;  while  D.  E,  and  F,  who  were 
unable  to  introduce  any  business,  still  get  a  return  on 
their  original  investment — probably  more  than  they 
would  have  got  under  similar  unfavourable  circum- 
stances if  they  had  kept  their  sharp  of  the  co-operative 
capital  in  their  own  not  very  flourishing  concerns. 

All  six  members,  too,  will  have  saved  a  large  propor- 
tion of  their  outlay  in  reduced  rent,  salaries,  and  other 
standing  charges  of  their  own  businesses,  owing  to 
their  not  having  to  maintain  a  showroom,  or  an  apology 
for  one,  or  to  handle  fittings  and  appliances.  Or,  at 
the  worst,  they  will  have  other  compensating  advantages, 
such  as  increased  office  accommodation,  and  less  con- 
gestion of  clerical  work. 

So  much  for  the  joint  showroom.  If  it  be  admitted 
that  that  is  possible,  the  keeping  of  a  common  stock 
is  a  simple  corollary. 

Stock — overgrown  stock — dead  capital  continuously 
depreciating — has  ruined  more  contractors,  big  and 
little,  than  any  other  factor.  The  only  safe  policy  where 
stock  is  concerned  is :  as  small  as  possible,  and  moving 
a?  quickly  as  possible,  so  that  no  item  appears  in  two 
consecutive  stock  lists.  That  is  an  ideal  that  is  com- 
paratively easy  of  attainment  by  co-operation. 

The  premises  taken  for  the  joint  showroom  should 
have  a  basement,  or  other  annexe,  which  would  form  a 
store  for  wiring  material  and  accessories.  The  only 
otlier  extra  initial  cost  will  be  the  fitting  of  the  usual 
bins  and  shelving.  The  only  extra  running  cost  will  be 
the  wages  of  a  store-keeper,  with  any  assistance  that 
may  be  found  needful,  according  to  the  volume  of  the 
stock.  He  would  be  under  the  control  of  the  showroom 
manager,  and  would,  of  course,  have  to  be  a  thoroughly 
reliable  and  independent  man. 

Here  would  be  kept  a  stock  of  all  the  ordinary  wiring- 
material  and  accessories  wanted  for  contract  or  jobbing 
work  :  conduit,  cables,  switches,  lamps,  and  so  on  ; 
and  on  this  common  stock  each  of  the  co-operatots  would 
draw  as  he  required  it.  Suitable  requisition  forms 
would  be  used,  duplicate  copies  being  handed  to  the 
storekeeper.  One  of  tliese  would  be  returned  to  the 
contractor  after  issue  oi'  the  goods,  priced  at  cost ;  and 
the  other,  similarly  priced,  would  be  filed  for  record. 
Definite  rules  would  be  laid  d6wn  for  payment;  no 
member,  for  instance,  would  be  given  credit  beyond  the 
amount  of  his  share  in  the  company. 

On  paper  the  stores  would  naturally  show  a  loss,  as 
goods  would  be  passed  to  luenibers  at  nel  cost,  leaving 
the  standing  charges  still  to  be  met.  These — consisting 
of  storekeeper's  wages  and  an  agreed  proportion  of  the 
rent  and  so  on  of  the  whole  premises — would  be  divided 
among  members  in  pro|)ortion  to  the  total  amounts  of 
their  requisitions.  If  A,  for  instance,  in  a  given  period, 
too\  a  third  of  the  total  goods  issued,  and  B  only  a* 
quarter,  they  would  pay  a  third  and  a  quarter  of  the 
overhead  charges  respectively,  either  in  cash  or  as  a 
debit   against  their  share  of  the  showroom  profits. 

Alternatively,  an  agreed  definite  percentage  might  be 
added  to  each  invoice,  estimated  to  cover  amply  the 
percentage  of  overhead  charges ;  any  surplus,  when 
accounts  were  balanced,   being   divided   as  before. 

Whatever  the  amount  each  member  had  to  pay  to 
meet  his  share  of  the  overhead  charges  of  the  stores, 
it  would  certainly  be  less  than  it  would  have  cost  him 
to  run  his  own  store.  Tins  is  oljvious  from  the  fiui 
li  if  the  six  (in  oui'  example)  separate  stores,  each 
Involving  expense  in  rent,  lighting,  wages,  itc,  would 
bo  replaced  by  one  conunoii  store,  the  overhead  charges 
of  which  would  be  little  more  thnn  lliose  of  any  one 
of  the   six. 

The  saving  of  expfense,  however,  is  a  minor  advantage. 
Even  if  eacli  member  had  to  pay  as  much  for  the 
common  store  as  for  his  own,  this  would  be  more  than 


compensated  for  by  the  great  economies  effected  both  in 
volume  and  cost  of  stock. 

A  large  proportion  of  every  contractor's  stock  is  sur- 
plus to  his  actual  requirements.  A  certain  surplus  i.-» 
unavoidable;  but  it  is  generally  much  larger  than  it 
lieed  be.  If  our  six  contractors  had  their  stock  in 
common,  the  surplus  on  the  combined  stock  need  not  be 
any  larger  than  it  would  be  ou  any  one  of  the  individual 
stocks.  The  aggregate  volume,  therefore,  would  be 
reduced  by  the  amount  of   about  five  surpluses. 

One  of  the  causes  of  a  surplus  stock  is  that  a  con- 
tractor, to  secure  discounts,  buys  in  dozens  or  grosses, 
when  he  only  wants  units  or  dozens.  Six  contractors 
together,  however,  would  quickly  get  through  the  dozen 
or  gross  lots.  They  would  be  ordering,  therefore,  little 
in  excess  of  their  immediate  requirements. 

As  a  matter  of  obvious  fact,  supplies  would  be  ordered 
from  makers  in  much  larger  quantities  than  any  one 
member  could  order.  This  would  mean  greatly  im- 
proved discounts  and  rebates.  Take  E.L.M.A.  lamps 
as  an  example.  Probablj-  each  member,  singly,  would 
be  only  graded  near  the  bottom  of  the  lower  scale.  Buy- 
ing together,  in  the  name  of  their  co-operative  com- 
pany, they  would  almost  certainly  qualify  for  a  grading 
in  the  higher  scale,  and  so  save  something  like  10  per 
cent,  on  every  lamp.  Or  take  cable.  Each  member 
may  be  buying  from  a  different  CM. A.  maker,  and 
hardly  qualifj-ing  for  the  minimum  rebate.  Buying 
together,  their  turnover  and  consequent  rebate  would 
bo  considerable. 

In  short,  each  of  the  six  small  contractors  would  be 
buying  his  material,  through  the  co-operative  company, 
on  the  same  terms  as  the  largest  contractors  in  the  trade, 
who,  by  reason  of  their  large  annual  turnover,  enjoy 
preferential  terms  of  anything  between  5  per  cent,  and 
10  per  cent.,  or  little  short  of  factors'  terms. 

Indeed,  it  is  arguable  that  such  a  co-operative  com- 
pany' could  legitimately  claim  to  be  classed  as  factors, 
and  to  be  entitled  to  terms  accordingly.  The  company 
itself  would  not  be  a  contracting  firm,  and  would  be 
buying  only  for  resale  to  the  trade — the  contractor- 
members. 

For  the  matter  of  that,  there  is  no  reason  why  they 
sliould  not  sell  to  the  trade;  the  little  firms,  and  the 
jobbing  wiremen,  who  would  not  be  members  of  the 
company ;  and  to  whom  they  could  afford  to  sell  at 
ordinary  trade  prices,  so  realising  a  certain  profit  to- 
wards their  standing  charges. 

The  great  point  is  tliat  stock  would  always  be  moving, 
keeping  it  up  to  date,,  and  reducing  the  chances  of  loss 
by  makers'  price  reductions  and  normal  wastage. 
There  are  other  minor  advantages  of  one  common  stock 
instead  of  a  number  of  separate  ones,  such  as  saving  in 
carriage,  reduction  of  labour  in  packing,  and  simplifica- 
tion of  the"  empties  "   problem. 

The  principle  might  be  extended  to  the  holding  of  a 
common  stock  of  heavy  tools  and  plant,  such  as  stocks 
and  dies,  ladders,  and  the  like,  which  could  be  hired  by 
members  at  nominal  rates.  Six  independent  contrac-' 
tors,  for  instance,  would  each  have  an  expensive  testing 
set,  whicli,  on  an  average,  they  would  only  use,  at  most, 
a  couple  of  days  a  week.  Working  together,  they  would 
only  need  one  or  two  sets,  effecting  a  saving  of  at  least 
four,  if  there  were  more  than  six  members  (that  num- 
ber has  been  taken  throughout  only  for  the  sake  of  a 
convenient  example)  the  saving  would  be  so  much  the 
greater.  There  is  no  reason  wlty  twenty  contractors 
should  not  join  together — the  more  the  merrier,  and  the 
greater,    obviou.sly,    the  results. 

One  couM  continue  to  fill  columns  ililating  on  the 
advantages  of  co-operation  between  contractors,  even 
if  confined  to  showrooms  and  stock.  Enough  has 
been  said,  if  not  to  convince,  at  least  to  afford  food  for 
tlioutrht  and  discussion.  Tt  is  difficult  to  .see  any  tan 
irible  reasoi»  why  some  such  scheme  of  local  co-operation 
should  not  he  successfully  inaugurated  in  every  con- 
siderable centre. 

Except,  alas,  the  one  reason  given  in  the  openini: 
paragraph  of  this  article  ! 
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THE    STATUS    OF    ELECTRICAL    CONTRACTORS. 


By    H.    MARRY  AT   (.President  of   the    Electrical   Contractors'   Association,   Inc) 


Mv  Associatiou  is  grateful  to  the  Electrical  Review 
for  the  part  you  took  in  its  fonaation  aud  your  interest 
iu  its  welfare  ever  since.  Your  editorial  comment  aud 
criticism  has  been  well-informed  and  always  welcome. 
It  is  therefore  with  the  greater  regret  that  we  read  the 
article  by  H.  U  Taunton  in  your  current  issue,  whicii  is 
likely  to  do  injury  to  electrical  contractors  generally 
and  to  this  Association  in  particular. 

Unfortunately  the  prominence  of  this  article  renders 
ic  difficult  to  reply  adequately  in  your  "  Correspond- 
ence "  column,  and  it  is  desirable  that  you  should  re- 
view the  subject  again  in  a  manner  calculated,  so  far  as 
possible,  to  counteract  the  damage  done.  To  this  end  I 
shall  be  pleased  to  place  the  facts  at  your  disposal  and 
to  substantiate  them  from  the  records  at  the  Associa- 
tion's office. 

Mr.  Taunton's  object  is  apparently  to  help  the  Asso- 
ciation :  it  is  regrettable,  therefore,  that  he  did  not  s.e§k 
information  here  before  writing.  If  he  will  do  so  now 
he  will  appreciate  the  humour  and  the  oSence  his  con- 
tentions have  aroused.  Every  one  of  his  32  paragraphs 
is  misleading. 

Admittedly  this  section  of  the  industry  is  not  so  strong 
financially  as  others;  but  this  arises  out  of  difficulties 
which  we  are  steadily  overcoming.  Apart  from  this  I 
say  as  a  business  man  of  no  small  experience  that  the 
organisation,  management  and  discipline  of  the  Elec- 
trical Contractors'  Association  compares  not  unfavour- 
ably with  that  of  any  other  section  of  the  industry. 

It  is  not  necessary  in  this  communication  to  deal  with 
the  mis-statements  which  permeate  the  whole  of  the  four- 
column  article  :  they  are  founded  on  four  fundamental 
errors. 

1.  That  the  Association  is  not  fully  representative. 
Your  writer  says:  '"there  are  a  number  of  firms  of 
standing  who  have  hitherto  not  considered  it  worth  while 
joining  the  Association."  And  again  :  "  There  are  many 
firms  of  repute  who  at  present  refuse  to  become 
members." 

Will  Mr.  Taunton  give  me  a  list  of  these,  as  I  am  most 
anxious  to  find  them?  A  special  committee  is  now 
making  great  efforts  to  get  into  touch  with  the  remaining 
outstanding  firms,  but  at  present  we  do  not  know  their 
names.  In  October  a  special  issue  of  the  Electrical  Con- 
tractor will  have  the  same  object  in  view.  By  a  com- 
parison with  manufacturers'  and  wholesalers'  mailing 
lists  it  appears  that  the  E.G. A.  represents  90  per  cent. 
of  the  buying  power  of  genuine  electrical  contractors. 

2.  That  our  membership  is  not  sound.  "There  are 
a  number  of  members  of  the  Association  who  are  not 
firms  of  good  standing  (at  least,  as  electrical  con- 
tractors), whose  only  qualification  is  the  ability  to  pay 
their  subscriptions." 

I  defy  Mr.  Taunton  to  mention  one. 

There  are  many  references  to  "  shoddy  "  and  "  dud 
firms  members  of  the  E.G. A.  The  reply  is  that  there  is 
none  such,  and  if  one  is  discovered  the  Council  will  have 
a  very  brief  way  of'  dealing  with  the  case.  If  Mr. 
Taunton  cannot  make  good  these  aspersions  lie  should 
apologise. 

'A.  That  entrance  to  the  Association  is  unguarded. 
"  For  every  '  dud  '  firm  struck  off  the  list  three  or  four 
firms  of  repute  would  hasten  to  join.  Nobody  values 
membership  of  an  organisation  which  admits  any  Tom, 
Dick,  or  Harry  who  will  pay  his  fee." 

Mr.  Taunton  lays  down  qualifications  which  he  thinks 
should  be  required  of  members.  The  absurdity  of  all 
this  is  that  the  Association  requires  qualifications  more 
far-reaching  than  your  writer  suggests,  and  every  appli- 
cation must  be  accompanied    by    references    which    are 


sifted  with  the  utmost  care,  so  that  it  usually  recjuiresi, 
several  months  to  complete  the  election  of  a  new^  member.  I 
Certainly  no  capital  qualilication  is  re(|uired,  as  wo  I 
encourage  the  qualified  small  man,  but  we  do  require  al 
reputation  for  honest  straightforward  dealing,  good  i 
work,  and  evidence  of  technical  training. 

■i.  That  members  do  jerry  W'ork',  use  poor  material, 
and  cut  wages.  He  says:  "  All  members  should  employ 
labour  on  the  terms  agreed  with  the  E.T.U." 

Is  Mr.  Taunton  not  aware  that  this  is  a  condition  of 
membership  of  the  N.F.E.A.,  which  is  the  branch  of  the 
E.G. A.  organisation  dealing  with  labour  matters? 

One  of  the  most  amusing  (to  us)  errors  which  Mr. 
Taunton  falls  into  is  the  suggestion  that  the  E.G. A. 
might  enforce  a  minimum  standard  of  wiring  if  they 
could  count  upon  the  supply  authorities  to  report  in- 
fractions. Why.  it  is  the  supply  authorities  who  object 
to  the  introduction  of  the  minimum  standard.  They 
fear  it  will  increase  the  cost  of  wiring.  The  whole  of 
my  membership  earnestly  desires  this  reform,  and  I 
challenge  anyone  to  show  that  the  work  of  my  members 
is  not  of  an  average  liigher  than  that  set  by  supply 
autlioritips. 

A     REPLY     BY     THE     AUTHOR. 

Mr.  M.\RRy.\T  apparently  construes  my  article  as  an 
attack  on  the  E.G. A.  I  am  sorry,  for  nothing  was 
further  from  my  thoughts.  Any  allusions  in  it  to  the 
Association  were  by  way  of  friendly  criticism.  If  I  have 
failed  to  give  due  meed  of  admiration  to  its  scheme  of 
voluntary  registration — and  that,  reading  between  the 
lines,  is,  I  think,  the  kernel  of  my  offence — I  am  surely 
entitled  to  express  a  personal  opinion  without  being 
called  upon  to  "  apologise  "  because  it  does  not  coincide 
with  that  of  the  Committee. 

Mr.  Marryat  sweepingly  dubs  all  my  "  32  para- 
graphs "  as  misleading;  but  mercifully  he  only  parti- 
cularises four  points,  and  with  these  I  will  try  to  deal. 

1 .  He  objects  to  my  statement  that  there  are  "  a  num- 
ber of  firms  of  standing  "  or  "  many  firms  of  rep'ite  " 
who  are  not;  members  of  the  E.G. A.,  but  in  his  next 
paragraph  he  practically  admits  the  same  thing,  giving 
my  indefinite  quantities,  "a  number."  "many,"  the 
definite  value  of  "  10  per  cent,  of  the  buying  power  of 
the  trade."  Not  to  quibble  about  words,  however,  it  is 
evident  the  essential  difference  between  us  is  that  he  con- 
siders the  membership  figiires  of  the  E.G. A.  satisfactory, 
and  I  venture  to  think  tlie  opposite. 

According:  to  the  "  Year  Book,"  there  were  in  May 
last  (572  full  members.  On  Mr.  Marryat's  figures,  there- 
fore, there  are  only  about  750  contracting  'firms  of 
depute  in  the  Kingdom !  Or  to  take  a  concrete 
example:  in  East  Anglia  (the  counties  of  Norfolk  and 
Suffolk)  there  are  only,  I  believe,  two  contracting  firms 
which  are  members  of  the  E.G. A.  Does  Mr.  Marryat 
suggest  that  these  represent  90  per  cent,  of  the  buying 
power  of  the  trade  in  that  extensive  area,  or  anytiiing 
like  it? 

2.  Mr.  Marryat  can  scarcely  expect  me  to  put  my 
hand  in  the  fire  by  citing  any  one  ineml)er  of  the 
E.G. A.  as  a  "shoddy"  firm.  If  he  really  lacks  infor- 
mation on  the  point,  he  can  get  all  lie  wants  in  the  fraidi- 
iiess  of  the  after-dinner  hour,  in  the  sinoking  room  of 
the  Engineers'  Club. 

Moreover,  he  ignores  the  fact  that,  in  s]jeaking  of 
these  firms.  I  emphasised  the  point  that  they  are  mostly 
of  the  "side-line"  class — firms  which  may  be  of  the 
highest  standing  as  drapers,  plumbers,  and  so  on,  but 
whose  nondescript  electrical  department  certainly  does 
not  qualify  them  to  be  considered  genuine  electrical  con- 
tractors, and  should  not  qualify  them  to  be  members  of 
the  E.C.A. 
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li.  Wliat  are  the  far-reaching  ([iialifications  which  Mr. 
Marryat  says  the  Association  requires  of  it.s  members? 
I  take  his  word  for  their  existence,  but  why  are  they 
not  printed  in  the  "  Year  Book,"  for  the  guidance  of 
intending,  and  of  existing,  members?  One  suspects — 
1  suggest  it  with  all  diffidence — that  they  are  rather  in 
the  nature  of  pious  asjiirations,  than  hard  and  fast 
rules.  I  have  been  intimately  associated  with  the  in- 
dustry since  1898,  and  I  have  never  heard  of  them.  I 
have  to-day  looked  through  a  voluminous  file  of  corre- 
spondence with  the  E.C  .\.  and  found  no  allusion  to 
them.  And  all  1  can  see  in  the  "  Year  Book,"  remotely 
referring  to  them,  is  on  page  147,  where  it  is  stated 
that,  under  the  terms  of  the  B.O.T.  licence,  the  Asso- 
ciation is  debarred  from  "  imposing  any  restrictions  on 
its  members  "  ! 

As  to  the  references  of  which  Mr.  Marryat  makes  a 
point,  they,  like  all  references,  may  mean  much  or  little. 
The  Bank  of  England,  if  it  yearned  for  membership  of 
the  E.C. A.,  could  produce  most  excellent  references; 
while  an  honest,  intelligent  wireman.  starting  as  a  con- 
tractor on  limited  capital,  might  find  it  difficult  to  give 
any  references  at  all. 

4.  I  am  well  aware  that  all  members  of  the  N.F.E..\. 
are  sui)posed  to  comply  with  the  terms  agreed  with  the 
E.T.U.     But  surely  this  is  beside  the  point.       We  are 


discussing  the  E.C. A.,  not  the  N.F.E.A.  All  member, 
of  the  E.C. A.  are  not  memliers  of  the  N.F.E.A.,  and 
vice  versa.  Obviously,  therefore,  there  are  a  compara- 
tively large  number  of  members  of  the  E.C. A.  who  are 
under  no  obligation  to  pay  their  men  at  E.T.U.  rates, 
and  thus  are  at  liberty  to  compete  unfairly  with  other 
members  who,  by  joining  the  N.F.E.A.,  have  accepted 
that  obligation. 

Finally,  Mr.  Marryat  is  "  anmsed  "  by  luy  sugges- 
tion that  the  E.C. .A.  might  enforce  a  minimum  standard 
of  wiring  if  it  could  count  on  the  supply  companies 
to  report  infractions.  Divorced  from  its  context,  my 
suggestion  reads  like  the  blind  leading  the  blind,  but  if 
lie  will  re-read  it  he  will  see  that  it  was  dependent  on 
the  previous  suggestion  that  the  E.C. A.  would  be  power- 
ful enough  to  make  tlio  supply  companies  more  amenable 
to  its  wishes  than  they  now  are. 

I  want  again  to  assure  Mr.  Marryat  that  my  article 
was  written  in  no  antagonistic  spirit.  No  one  would 
be  better  pleased  than  I  to  see  the  E.C. A.  grow  rapidly 
into  the  strong  and  powerful  organisation  that  the  in- 
dustry needs  to  raise  its  status  from  its  present  low 
level.  Where  I — and  many  others,  both  members  and 
non-members — differ  from  him  and  his  Committee  is  in 
not  being  so  completely  satisfied  that  their  present 
linlicy  is  that  liest  calculated  to  achieve  that  end. 

H.  R.  T.AUNTOX. 


THE     HUMAN     SIDE     OF    ORGANISATION. 


By    W.    J.     HISCOX. 


Despite  the  fact  that  the  human  side  of  industry  has 
come  to  the  fore  during  recent  years,  by  the  development 
of  welfare  organisations  and  the  like,  it  cannot  be  said 
that  the  workers'  suspicion  of  "  innovations  "  is  much 
less  marked  than  it  was,  say,  ten  years  ago.  It  is  per- 
haps more  in  connection  with  "  system  "  and  shop 
procedure  that  he  is  still  apprehensive,  for  he  is  educated 
sufficiently  to  appreciate  the  advuntages  of  the  labour- 
saving  appliance,  and  the  introduction  into  the  factory 
of  such  a  piece  of  apparatus  does  not  as  a  rule  cause 
a  deal  of  comment. 

But  when  a  change  of  system  is  mooted — when  a  man 
is  brought  into  the  factory  for  the  purpose  of  effecting 
a  thorough  reorganisation — then  it  is  that  suspicion  is 
aroused,  and  the  importation  is  regarded  with  hostility 
and  dislike.  He  is  looked  upon  as  a  "  soulless  " 
creature — a  '"sweater"  and  a  "grinder" — a  man 
whose  whole  mind  is  concentrated  upon  the  problem  of 
getting  the  highest  possible  yield  for  tlie  lowest  possible 
expenditure. 

To  the  worker  this  implies  liarder  work  and  lower 
wages,  and  the  organiser  is  regarded  as  an  enenn'.  The 
shop  stewards  have  tlieir  eyes  upon  him,  ready  to  catch 
him  up  should  he  trip,  and  he  is  the  subject  of  much 
argument  in  the  works  manager's  office.  He  is  not 
attacked  openly,  for  he  is  very  exclusive,  and  is,  as  a 
consequence,  regarded  as  formidable,  but  every  oppor- 
tunity for  a  covert  attack  is  taken  advantage  of.  He  is 
obviously  unable  to  defenil  himself,  and  is  to  a  great 
extent  unaware  of  the  nature  of  the  attack.  Without 
any  definite  reason  (save  tliat  of  prejudice)  his  every 
action  is  construed  into  a  direct  cliallengo  of  the  workers' 
aspirations,  and  the  thought  that  he  is  a  human  being, 
with  a  full  share  of  human  emotions  and  human  weak- 
nesses, and  that  he  is  sensitive  to  the  attacks  made 
upon  iiim,  does  not  for  one  moment  enter  the  minds  of 
his  detractors. 

Yet  he  is  intensely  human,  and  lie  never  once  loses 
sight  of  the  fact  that  lie  is  dealing  witli  fellow  beings. 
He  realises  the  infiueuce  his  actions  will  have  upon 
their  lives,  and  those  actions  are  formulated  accordingly. 
His  mission  is  to  lighten  the  labourer's  task,   and  yet 


make  him  more  effective — to  eliminate  fatigue,  and  to 
stimulate  interest.  These  are  the  points  which  inspire 
his  policy,  and  which  govern  his  every  action. 

He  does  not  enter  the  factory  full  of  the  belief  that 
the  men  are  not  working  hard  enough,  or  that  they  are 
too  highly  paid.  On  the  contrary,  he  believes  that  they 
are  working  far  too  hard,  and  he  would  lighten  their 
labours.  He  sees  no  reason  why  their  wages  should  not 
be  increased,  and  he  is  prepared  to  supply  the  necessary 
facilities. 

He  is  a  business  man,  but  there  is  nothing  inhuman 
ii'  the  term.  It  is  true  that  the  term  has  been  (and 
is  still  being)  abused  by  the  unscrupulous  who  cloak 
their  rank  inefficiency  under  a  barl)arous  guise  of  what 
they  term  "  business."  These  are  the  people  who  are 
at  the  bottom  of  the  so-called  '"  labour  trouble."  Their 
methods  cause  the  term  •"business"  to  emit  a  bad 
odour,  and  tlie  victims  fall  an  easy  prey  to  the  extremist 
"  quacks." 

Tlie  real  business  man  is  an  honourable  fellow,  expect- 
ing and  giving  a  fair  deal,  and  the  organiser  will  bo 
found  in  this  category.  He  is  engaged  for  the  purpose 
of  providing  the  facilities  whereby  the  product  can  be 
manufactured  to  sell,  and  this  means  that  production 
must  be  increased  and  cheapened. 

He  recognises  that  the  manufactured  product  is  the 
direct  fruits  of  Labour,^ assisted  by  Capital.  Without 
the  latter  Labour  would  have  to  rely  wholly  and  solely 
upon  its  own  exertions,  and  as  a  conse(|uence  the  energy 
expended  would  he  tremendous,  the  output  limited,  and 
the  workmanshi]i  (in  many  instances)  decidedly  crude. 
Capital  added  to  Labour  ensures  a  well-lighted  and  com- 
modious factory,  and  the  mechanical  appliances  which 
increase  the  output  of  the  worker  wliilst  reducing  the 
expenditure  of  energy. 

But,  to  ensure  the  best  results,  both  Capital  and 
Labour  must  be  controlled  and  exploited,  and  it  is  here 
that  management  enters.  It  is  obvious  that,  if  a  fair 
return  is  to  be' given  to  the  working  partners,  the  value 
of  their  product  must  exceed  the  cost  incurred,  and  it 
is  for  management  to  ensure  this.  So  a  working  system 
is  drafted  out  and  put  into  operation,  this  being  devised 
to  .Mssist  both  Capital  and  Labour  by  giving  each  every 
ojtportunity  to  develop.      It    is    designed  to  eliminate 
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waste  and  to  arrange  a  wise  distribution  of  capital  with 
a  view  to  afiordintr  the  utmost  :issistauce  to  labour. 
The  machine  becomes  the  unit  of  labour,  controlled  by 
the  ingehuity  of  the  man. 

But  business  is  progressive  and  must  be  ever  marching 
onward.  The  '■peak''  of  this  year  is  the  starting' 
jioint  for  nest,  for  the  progress  of  industry  must  be 
commensurate  with  the  progress  of  the  human  race. 
.Vs  we  develop  mentally,  so  our  needs  are  of  a  higher 
order,  and  industry  must  supply  those  needs.  A  still 
w  iser  use  must  be  made  of  Capital  and  Labour,  and 
there  comes  a  time  in  the  history  of  every  factory  when 
further  development  can  only  be  accomplished  by  a 
reconstruction  of  the  system,  and  then  it  is  tliat  the 
organiser  enters. 

He  is  engaged  to  devise  the  ways  and  means  w'hereby 
Capital  and  Labour  may  be  more  fully  exploited.  He 
is  a  specialist  in  the  art  of  organisation,  and  his  know- 
ledge of  methods  and  procedure  outside  that  factory 
constitutes  his  strongest  point.  He  has  before  seen 
situations  similar  to  those  constantly  arising  in  the 
factory,  and  he  knows  from  experience  ho\y  they  should 
be  treated.  He  can  speedily  discover  the  weak  places 
in  the  system,  and  he  appreciates  that  those  weak 
places  constitute  an  injustice  for  some  one. 

This  injustice  is  apparent  in  many  forms,  of  which 
the  following  may  be  deemed  representative,  viz. :  (1) 
the  overworking  of  the  individual  ;  (2)  the  i-estricted 
scope  afforded  the  individual ;  and  (3)  the  failure  of 
the  individual  to  surmount  the  obstacles  encountered. 

An  overworked  individual  is  never  really  efficient, 
for  his  interests  and  responsibilities  are  too  manj-  and 
too  diverse  for  each  factor  to  receive  the  attention  it 
deserves.  His-  ability  is  taken  advantage  of  by  the 
management,  for  he  is  recognised  as  a  "  good  "  man, 
to  whom  the  work  may  safely  be  entrusted.  There  is, 
however,  a  limit  to  every  one's  capabilities,  and  when 
that  limit  is  exceeded  efficiency  begins  to  deteriorate. 
This  is  not  recognised  either  by  the  management  or  by 
the  man,  for  the  latter  sets  out  to  do  the  best  possible, 
and  the  management  is  convinced  that  nothing  better 
can  be  obtained.  Yet,  were  some  of  those  duties  dele- 
gated to  other  people,  much  better  results  would  be 
secured,  because  of  the  higher  standard  of  efficiency- 
attained. 

In  every  factory  will  be  found  the  individual  whose 
(apabilities  are  not  extended  by  the  duties  he  is  called 
upon  to  perform.  His  ability  is  recognised  to  a  point, 
hut  he  is  kept  at  the  job  for  which  his  proficiency  is 
recognised,  and,  as  a  consequence,  is  not  given  the 
opportunity  of  showing  the  full  extent  of  his  capabili- 
ties. Just  as  efficiency  deteriorates  when  the  limit  of 
one's  capabilities  is  passed,  so  also  does  it  deteriorate 
when  development  of  ability  is  retarded  by  the  mediocre 
iharacter  of  the  task  assigned,  for  the  individual,  hav- 
ing no  hope  of  advancement,  or  of  exercising  his 
ingenuity,  degenerates  into  a  state  of  apathy,  and  in 
course  of  time  the  very  job  itself  suffers  for  want  of 
attention. 

The  failure  of  the  individual  to  surmount  the 
obstacles  encountered  may  be  due  to  tlie  formidable 
nature  of  these  obstacles,  and  to  the  lack  of  assistance 
afforded  by  the  management.  The  system  here  is  directly 
to  blame,  for  the  individual,  struggling  to  do  his  duty, 
is  8o  hedged  around  by  convention  and  precedent  that 
he  is  quite  unable  to  show  good  results  for  the  energy 
expended  and  the  ingenuity  displayed.  He  is  expected 
to  show  certain  result*,  and  could  accomplisii  these  but 
for  the  procedure  insisted  upon.  As  it  is,  he  is  con- 
stantly in  trouble,  and  becomes  soured  and  disikftpointed. 
Hfc.  works  hard,  and  receives  but  little  thanks,  and,  if 
he  remains  for  any  length  of  time  in  such  a  position, 
he  becomes  a  typical  exami)]e  of  a  "  good  man  spoiled." 
These  are  the  facts  which  are  apparent  to  the  organiser 
before  he  has  long  been  in  the  factory,  and  in  seeking 
to  remedy  these  evils  it  cannot  be  said  that  his  motive 
is  anything  but  humane.  It  is  true  that  he  is  there  for 
biisiness,  biit,  after  all,  business  is  a  human  institution, 
and  the  real  efficiency  and  value  of  business  is  based 


upon  a  proper  appreciation  of  the  human  element.  If 
the  organiser  can  improve  the  business  of  the  factory  by 
lightening  the  tasks  of  one  man,  providing  the  gate 
for  the  aspirations  of  another,  and  assisting  a  third  to 
do  what  IS  expected  of  him,  then  surely  he  cannot  be 
regarded  as  a  "  soulless  creature,"  is'hose  one  mission 
in  life  is  to  enrich  the  employer  at  the  expense  of  the 
worker. 

But,  perhaps,  whilst  giving  him  credit  for  his  motive 
in  this  direction,  it  may  be  argued  that  so  far  he  has 
iMmfined  his  attention  to  the  foremen  and  the  other 
staff  officials.  Frym  tlie  worker's  (i.e.,  the  mechanic's) 
standpoint,  it  may  appear  a  good  move  on  the  part 
of  the  organiser  to  ingratiate  himself  with  the  heads 
of  departments,  for  the  latter  may  be  used  as  his 
tools  for  the  oppression  of  the  working  man.  So  uuuli 
depends  upon  the  foreman  that  undoubtedly  lie  would 
I)rove  a  valuable  ally,  and  his  goodwill  is  therefore 
essential   to   the  schemes  of  the    organiser. 

Thus  argues  the  worker  and,  in  his  favour,  let  it  be 
said  that  ue  has  had  cause  to  be  suspicious  of  every  move 
on  the  part  of  the  management.  He  has  seen  new 
"  systems  "  introduced,  which  have  been  followed  by 
rate  cutting  and  other  crude  "  ecouomjcal  "  measures. 
It  perhaps  cannot  be  expected  that  our  present-day 
organiser  will  be  regarded  with  immediate  favour,  for 
a  stigma  is  attached  to  his  profession  hx  the  action  of 
his  predecessors,  and  this  must  be  removed  before  his 
motive  can  be  appreciated  by  the  workers. 

As  an  organiser  who  has,  at  the  outset,  encount«red 
the  opposition  and  the  prejudice  of  the  officials  and 
llie  workers  of  the  factory,  and  who  has  ultimately  won 
their  goodwill  and  confidence,  the  writer  is  well  able 
to  appreciate  the  feeling  which  exists,  and  he  can 
assert  that  the  organiser  is  concerned  as  much  with 
the  welfare  of  the  worker  as  with  that  of  the  factory 
official. 

He  is  there  to  obviate  rate  cutting  by  eliminating  the 
necessity,  and  to  stinmlate  employment  by  producing 
an  article  which  will  sell.  If  a  man,  by  working  hard, 
can  produce  each  week  -10  articles  at  2s.  6d.  each,  he 
earns  £5  per  week,  but  if,  with  a  less  expenditure  of 
energy,  owing  to  the  facilities  provided  by  the  organiser, 
he  can  produce  double  the  quantity  at  Is.  ;id.  each,  his 
weekly  earnings  have  not  decreased. 

The  man  may  argue  that  the  only  advantage  he  gaii". 
i.i  that  he  does  not  work  quite  so  hard,  but  because  the 
illustration  shows  the  cost  per  piece  decreased  by  one 
half,  this  does  not  mean  that  every  job  will  be  reduced 
by  this  amount,  neither  does  it  mean  that  the  increase 
of  <|uantity  in  each  case  will  be  fixed  at  100  per  cent. 
The  organiser  is  concerned,  not  with  low  wages,  but 
with  low  costs  per  piece,  and  he  is  an  advocate  of  high 
wages,  provided  that  these  yield  the  production  which 
will  ensure  the  lowest  possible  cost  per  piece. 

It  is  the  individual  cost  which  determines  the  selling 
price  of  the  product.  It  is  the  selling  price  which  deter- 
mines the  market,  and  it  is  the  market  which  determines 
the  quantity  to  be  produced,  and,  incidentally,  the 
volume  and  continuity  of  employment.  When  but  40 
articles  per  week  are  produced,  the  costs  are  propor- 
tionately high,  the  selling  jirice  is  accordingly  regu- 
lated, and  the  market  is  limited;  but  when  the  factory 
can  produce  80  per  week  at  approximately  the  same 
aggregate  cost,  tiie  selling  price  per  piece  can  be  con- 
siderably reduced,  there  is  a  much  wider  market,  and 
the  chances  of  an  increased  demand  are  much  greater. 

The  worker  wants  high  wages  and  shorter  hours,  and 
these  the  organiser  wishes  to  give  him.  He  is  prepared 
to  go  further  than  this,  for  he  would  minimise  the 
arduous  nature  of  the  task.  He  provides  facilities 
whereby  the  natural  ability  of  the  worker  is  reinforced, 
and  every  effort  is  rendered  productive.  .All  he  asks 
in  return  is  that  the  worker  shall  exploit  those 
facilities  to  the  utmost,  so  that  the  money  expended 
will  yielil  a  good  retiinl.  And  in  insisting  upon  this 
it  cannot  be  shown  that  the  organiser  exhibits  a  lack  of 
liinnan  consideration,  for,  as  a  result  of  his  efforts,  the 
worker  benefits  just  as  does  the  business. 
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WATER-POWER     DEVELOPMENTS     IN     NORTH     WALES. 


THE     COWLYD     DAM. 


The  opening  ceremony  in  connection  with  the  new  flam  at 
Cowlyd  Lake  was  performed  by  Sir  John  Snell,  the  chair- 
man of  the  Electricity  Commissioners,  on  Wednesday  Sep- 
tember '20th,  in  the  presence  of  a  large  nuriiber  of  repre- 
sentatives of  public  bodies  in  North  Wales  who  had  aocepted 
the  invitation  of  the  Conway  and  Colwyn  Bay  Joint  Water 
Supply  Board  and  the  Aluminium  Corporation,  Ltd.,  which 
owns  the  controlling  interest  in  the  North  Wales  Power  Co. 
The  visitors  met  in  the  morning  at  the  works  of  the  com- 
pany at  Dolgarrog,  situated  in  a  delightful  spot  in  the  Con- 
way Valley,  and  were  conveyed  up  the  steep  narrow-gauge 
track  which  had  to  be  constructed  by  the  company  to  carry 
all  the  materials  necessary  for  the  con.struction  of  the  dam. 
This  track  in  places  is  "  one  in  one,"  and  the  party  had  a 
nerve-racking  exjierience  before  arriving  at  the  top  of  the 
incline,  where  the'y  were  transferred  to  specially  constructed 
trucks  and  were  taken  to  the  lake  three  miles  distant  right 
in  the  heart  of  the  mountains,  which  form  part  of  the 
Snowdon  range.  After  inspecting  the  work,  which  was  ex- 
plained to  them  by  the  water  board's  engineer,  Mr.  C.  i'\ 
Farrington,  the  party  returned  to  Dolgarrog,  and  were  en- 
tertained at  luncheon  in  the  assembly  rooms  attached  to 
the  works,  which  had  lieen  transformed  into  the  .semblance 
of  an  Eastern  tent  and  charmingly  decorated.  Sir  John 
Snell  was  presented  by  Mr.  John  Porter,  the  clerk  to  the 
Joint  Water  Board,  with  an  Elizabethan  goblet  and  cup. 
and  having  filled  the  goblet  from  a  special  pipe  laid  on  the 


railways  in  Switzerland  would  depend  entuely  on  electrical 
transport,  whilst  all  the  towns  would  be  lighted  and  heated 
by  energy  derived  fiom  the  same  natural  sourceB  of  the 
country.  Owing  to  this  question  of  the  development  ol 
natural  resources  having  been  neglected  in  this  country 
British  engineers  had  been  ousted  by  the  foreigners  to  a 
considerable  extent.  He  was  pleased  to  see,  however,  that 
they  were  advancing,  as  they  were  moving  towards  estab- 
lishing a  chair  of  hydro  engineering  at  one  of  the  Universi- 
ties. South  of  the  Caledonian  Canal  there  was  sufficient 
water  power  to  do  away  with  all  the  coal-driven  power 
stations  in  Glasgow  and  other  towns  in  the  South  of  Scot- 
land. He  believed  the  completion  of  the  Cowlyd  Dam  was 
only  the  beginning  of  a  much  w-ider  development  to  take 
place  under  the  North  Wales  Power  Co.  at  Eestiniog,  and 
there  were  still  other  sources  of  power  which  could  tje 
tapped.  He  could  fore.see  in  the  near  future  the  L.  &.  N.W. 
Railway  from  Crewe  to  Holyhead  driven  by  electric  power 
derived  from  the  natural  resources  of  North  Wales,  and  the 
residents  were  assured  of  power  for  lighting,  heating,  and 
cooking,  a  power  which  God  had  blessed  this  country  with. 

Later,  in  reply  to  flie  toast  of  the  chairman  proposed  by 
the  Mayor  of  Conway,  ('ouucillor  G.  W.  Hyde.  J. P.,  Sir  John 
appealed  to  the  ground  landlords  in  tlie  di-strict  not  to  delay 
but  to  assist  the  company  by  granting  way-leaves  as  by  s<» 
doing  they  would  be  conferring  a  benefit  on  the  general 
public. 


—  P/on  shewing  Co/v/yd Lake  and S/?e  of — » 
—  ney/  Dam.  —  ■ 


Sca/e    Ihr  Plan 


Fia.  1. — Plan  of  Cowlyd  Lake  and  Dam. 


dining  table  he  sipped  the  water,  declared  the  dam  open,  and 
dedicated  the  waters  behind  it  to  the  service  of  those  who 
were  entitled  to  it. 

In  proposing  the  toast  "  Success  to  the  Cowlyd  Dam,"  Sir 
John  expressed  his  pleasure  at  being  present  to  inaugurate 
the  completion  of  such  a  scheme  of  conserving  w-ater  power. 
He  had  the  honour  of  being  ou  a  Committee  appointed  by  the 
Government  to  consider  as  a  matter  of  national  economy 
what  advantage  could  be  taken  of  the  natural  resources  of 
this  country.  The  Committee  felt  that  where  water  was  re- 
quired for  domestic  and  sanitation  purposes  that  had  a 
prior  claim  over  w-hat  was  required  for  power  purposes. 
Rain  which  fell  into  natural  reservoirs,  or  was  impounded, 
could,  he  felt  sure,  be  used  for  the  dual  purpose,  namely,  for 
the  health  and  sanitation  of  the  inhabitants,  and  to  provide 
a  natural  source  of  pow-er.  That  Was  proved  to  be  the  case 
that  day,  as  with  public  spirit  the  Water  Board  and  the 
Corporation  had  joined  together  for  the  joint  and  wise  use 
of  the  vvater  they  gathered  for  a  dual  purpose.  That  power 
could  be  used  without  destroying  the  amenities  of  the  dis- 
trict was  proved  by  the  fine  piece  of  engineering  of  which 
they  were  celebrating  the  completion  that  day.  The  dam 
had  been  raised  forty  feet  not  by  an  erection  which  was 
a  blot  on  the  land.scape  but  by  a  natural  dam.  Nature  had 
been  assisted  unseen.  a,s  the  concrete  nnd  its  strength  was 
hidden  away.  The  recent  survey  of  North  Wales  proved 
that  there  were  vast  natural  resources  remaining  to  lie 
developed.  A  short  time  ago  the  Chief  of  tlie  Swiss  Federal 
Railways  informed  him  that  in  10  years  the  whole  of  the 


In  reply  to  the  toast  of  the  Conway  and  Colwyn  Bay  Joint 
Water  Supply  Board,  Mr.  George  Bevan,  J.P.,  the  chaii^ 
man,  said  the  Board  was  formed  in  1S91  before  the  great 
rush  of  English  towns  to  Wales  for  their  water  supplies.  The 
Board's  agreement  with  the  Aluminium  Company  had  a 
two-fold  effect;  they  were  enabled  to  ensure  the  residents  iu 
the  area  supplied  by  the  Board  of  a  constant  supply  of 
water  for  domestic  services,  and  on  the  other  hand  the  sur- 
plus water  was  devoted  to  giving  thoni  a  cheajier  supply  of 
electrical  energy.  This  was  being  supplied  by  the  company 
at  lid.  per  unit,  against  the  present  cost  of  4d.  or  5d.  per 
unit,  the  cost  to  produce  liy  coal.  The  supply  of  electricity 
to  Colwyn  Bay  by  the  company  was  giving  every  satisfac- 
tion, and  Llandudno  and  Conway  were  hoping  to  get  a  bulk 
supply  within  the  next  few  months.  Next  year  the  price 
of  water  supply  would  be  reduced  to  Cd.  The  policy  of  the 
Board  in  entering  into  an  agreement  with  the  Aluminium 
Co.  was.  therefore,  justified  by  the  results.  .Aid.  J.  M. 
Porter.  Denbighshire  County  Council,  in  responding  to  the 
toast  of  the  Public  Authorities,  pleaded  for  less  interference 
by  Whitehall  in  Ux-al  matters.  There  was  a  danger  that 
continued  interference  would  stop  men  from  taking  part  in 
public  affairs. 

The  toast  of  "  The  Aluminium  Corporation,"  was  respon- 
ded to  by  Messrs.  R.  T.iylor,  a  director,  and  Henry  J. 
Jack,  the  managing  director  of  the  company:  the  latter  paid 
a  tribute  to  his  staff  for  the  loyal  ro-o[-)eration  ther  had  given 
him  in  the  work.  That  day  marked  an  epoch  in  tiie  public 
bistoiT  of  North  Wales.     It  was  essential  that  the  natural 
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resources  of  the  country  should  be  conserved  as  it  had  been 
recently  stated  that  the  South  Wales  coaltteld  would  bo 
seriously  depleted  within  the  next  60  years.  If  that  were 
true  then  prices  would  naturally  harden  and  working  costs 
would  increase.  By  developing  the  water  powers  of  Korth 
\N"ales  thfy  were  providing  for  those  who  would  come  after. 
If  one's  ideal  of  work  did  not  include  work  for  the  public 
weal,  life  became  a  barren  thing.  He  was  touched  greatly 
by  the  presence  of  Sir  John  Snell,  who  had  broken  his 
holiday  to  be  present.  If  the  work  of  developing  the  natural 
resources  of  the  country  was  put  in  hand  at  once  they  could 
provide  work  for  many  ot  those  who  had  fought  for  theii 
countr.N  and  were  tired  of  living  on  doles.  When  the  dam 
started  it  was  anticipated  it  would  cost  ±'70.tKXl  and  he  had 
the  money  in  the  bank  to  pay  tor  it,  but  through  the  war 
the  i-ost  had  mounted  to  over  £250.1)00. 

The  toast  of  "  The  Enjiineers  "  (Sir  Douglas  Fox  A-  Part- 
ners and  Messrs.  F.  B.  Harrington  &  Son)  was  re.<;ponded  to 
by  Mr.  C.  F.  Farrington.  and  that  of  the  contractors,  Sir 
Robert  McAlpine  &  Sons,  by  Mr.  A.  McAlpine.  During  the 
proceedings  songs  were  given  by  l(X^al  artistes  and  selections 
i>v  the  works  orchestra.  In  the  evening  a  carnival  ball  was 
held. 

The  following  is  a  brief  history  of  the  companies  formed 
to  develop  the  water  powers  in  North  Wales  :  — 

Many  years  ago,  far-seeing  pioneers  formed  a  company 
called  Gwalia,  Ltd.,  and  acquired  all  the  important  water 
rights  of  Snowdonia,  their  freehold  land  extending  from 
the  Conway  Valley  to  the  Western  Slopes  of  Snowdon. 
Unfortunately,  history  repeating  itself,  support  was  lacking. 
.Tnd  the  company  was  unable  to  carry  out  its  development. 
Part  of  the  water  rights  was  sold  to  a  company  called  tlio 
North  Wales  Power  &  Traction  Co.,   I^td.,  of  which  the  late 


generated  by  the  two  stations  during  the  past  twelve  months ; 
the  storage  capacity  has  now  reached  a  total  of  780  million 
cubic  feet;  there  are  over  100  route  miles  ot  high-pressure 
transmission  lines  in  operation ;  practically  all  the  slate  and 
granite  quarrie,^  of  North  Wales  are  supplied  with  energy, 
together  with  the  Marconi  Wireless  Station  and  the  town  of 
Colwyn  Bay :  the  towns  of  Llandudno,  Conway  and  Bangor 
will  be  connected  in  the  course  of  the  next  few  weeks,  while 
plans  arc  in  active  prouress  to  extend  the  network  of  trans- 
mission lines  over  the  1,000  square  miles  ot  North  Wales 
from  Holyhead  to  Crewe  The  aluminium  manufactured  by 
this  Welsh  water  from  the  ores  produced  by  the  company's 
mines  m  the  South  of  France,  is  well  known  and  bears  a 
high  repute  all  over  the  world. 

(  'd  W  I  ,^TI    W.MBRW I  iK KS . 

The  following  extracts  from  a  paper  read  by  Mr.  C.  P. 
Farrington  before  the  Liverpool  Engineering  Society  are 
printed  by  permfssion  of  the  Council  of  the  Society  :  — 

Llyn  Cowlyd  is  situated  in  the  heart  of  the  Carnarvon- 
shire range  of  mountains,  about  four  miles  from  Llanrwst, 
three  miles  from  Trefriw,  and  two  miles  from  Caix^l  Curig. 
Its  extreme  length  is  nearly  IJ  miles,  its  extreme  width 
over  a  quarter  of  a  mile,  and  the  top  water  level  is  1,206  ft. 
above  Ordnance  datum.  The  watershed,  which  is  owned 
by  the  Board,  has  an  area  of  about  1,^30  acres;  with  an 
average  annual  rainfall  of  90  in. 

The  Board  and  the  Corporation  are  entitled  to  draw  the 
available  water  in  the  lake  above  the  level  of  1,170.50  tt. 
above  Ordnance  datura  for  the  purposes  of  their  respective 
undertakings,  but  the  Board  is  alone  en^t'ed  to  the  whole  of 
tlie  water  in  the  lake  below  1,170.50  above  Ordnance  datum. 

The  Corporation  is  now  carrying  out  a  scheme  for  bring- 
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Fig.  2. — Cross-Section  of  Cowlvd  D.\m. 


Sir  Thomas  Beecham  was  chairman.  The  Cowlyd  Lake 
wa.s  sold  to  tlie  Water  Board,  and  the  reuiainder  of  the  lands 
and  water  rights  by  auction  to  various  buyers. 

The  North  Wales  Power  &  Traction  Co.,  Ltd.,  develoiied 
the  water  power  on  a  portion  of  Snowdon. 

The  Portmadoc,  Beddgelert  &  South  Snowdon  Railway  Co. 
was  formed,  and  partly  constructed  a  railway  from  South 
Snowdon  to  Portmadoc,  designed  to  use  the  power,  b^it  was 
unable  to  complete. 

The  Snowdon  Mountain  Tramroad  &  Hotels  Co.  was 
formed,  and  built  a  rack  railway  to  the  summit  of  Snowdon, 
but  failed  to   use  the  hydraulic  power. 

The  Oakeley,  Dinorwic  and  Penyrorsedd  Quarry  Com- 
panies were  the  first  people  to  realise  the  advantages  of 
the  cheap  energy,  and  transmission  lines  connecting  Cwm 
Dyli  Power  Station  to  their  quarries  were  built  and  put 
into  operation  in  1906. 

Later,  the  North  Wales  Power  &  Traction  Co.,  Ltd.,  sold 
their  land  and  water  rights  in  the  Conway  Valley  to  the 
Aluminium  Corporation,  and  this  portion  of  the  power  was 
developed  and  a  20,000-volt  transmission  line  13  miles  long, 
to  connect  the  two  power  stations  at  Cwm  Dyli  and  Dolgar- 
rog,  was  constructed. 

In  1918  the  Aluminium  Corporation  purchased  the'  con- 
trolling interest  in  the  North  Wales  Power  &  Traction  Co., 
Ltxi. 

The  Cowlyd  Valley  water  rights  were  originally  the  pro- 
perty of  Gwalia,  Ltd.,  and  the  lake  was  the  basis  of  the 
original  scheme  of  development.  The  dam,  therefore,  com- 
pletes the  original  scheme  of  hydraulic  development  for 
Snowdonia,  as  envisaged  by  the  pioneers  who  formed  Gwalia, 
Ltd.,  8f>  many  years  ago.  and  it  bodes  well  for  the  future 
of  this  great  conception  that  the  control  of  the  North  Wales 
Power  Co.,  the  .Muminium  Corporation,  the  Portmadoo 
Beddgelert  &  South  Snowdon  Railway,  the  North  Wales 
Narrow  Gauge  Railway,  the  Festiniog  Railway  Co..  and  the 
Snowdon  Mountain  Tramroad  k  Hotels  Co.,  Ltd.,  is  centred 
in  one  office  at  Dolgarrog. 

Nearly    thirty    miUion    units   of  electricity    were   actually 


ing  the  waters  from  the  LIugwy  watershed  into  the  new 
lake  by  means  of  catcliwate'rs,  and  this  will  increase  the 
catchment  area  bv  1,880  acres.  The  total  capacity  of  the  en- 
larged lake  is  3,110,000.000  gallons. 

The  new  dam  is  fcriiied  of  earthw'ork,  w'ith  an  inner  core  of 
Portland  cement  concrete  carried  down  into  impervious  strata. 
The  total  length  of  the  dam  is  about  450  yards,  its  maximum 
width  at  the  base  is  72  yards,  the  maximum  height  above 
original  ground  level  is  4-5  ft.,  and  the  greatest  depth  of  the 
core  wall  below  original  ground  level  is  .50  ft.  The  concrete 
core  wall,  for  the  full  depth  of  the  excavations,  varies  in 
thickness  from  4  ft.  6  in.  at  the  bottom  to  6  ft.  6  in.  at  solid 
ground  level,  at  which  level  the  concrete  is  reduced  to 
5  ft.  6  in.  in  thickness.  At  this  thickness  it  is  carried  to 
1,176  It.  above  Ordnance  datum  and  then  to  a  height  of 
1,206  ft.  above  Ordnance  datum,  the  thickne.s8  of  the  coucrete 
being  reduced  by  battering  on  both  sides  to  2  ft.  0  in.  at  the 
top.  The  core  wall  is  reinforced  by  steel  rods  }-in.  diameter, 
2  ft.  apart  vertically,  4  ft.  apart  horizontally,  from  6  ft. 
below  solid  ground  level,  both  sides  of  the  wall  and  4  in. 
from  the  face  of  wall,  to  6  ft.  from  the  top.  with  stirrup  bars 
•t  ft.  each  way.  The  spillway— 160  ft  wide,  1.206  ft.  above 
Ordnance  datum — which  is  constructed  entirely  of  concrete, 
has  a  foundation  of  solid  rock. 

.'\  rectangular  concrete  tunnel  with  semi-circular  roof,  11  ft. 
wid<'  by  10  ft.  6  in.  high,  has  been  constructed  through  the 
dam  for  the  purpose  of  conveying  the  outlet  pipes,  ic,  of 
the  Water  Board  and  Corporation.  The  inner  slope  of  the 
dam  is  2j  to  1  with  15-in.  stone  pitching  fixed  on  edge,  and  the 
outer  slope  2  to  1  seeded.  The  top  of  the  dam  is  15  ft.  wide, 
;ind  has  ii  rubble  stone  storm  wall  built  on  top  of  the  concrete 
core  to  a  height  of  1,21]  ft.  above  Ordnance  datum. 

In  the  construction  of  the  dam  electric  power  was  freely 
used — for  quarrying  and  crushing  stone,  haulage,  concrete 
mixing,  itc.  The  supply  of  electricity  was  obtained  from  the 
Cwm  Dyli  Power  Station,  situate  at  the  foot  of  Snowdon, 
whose  transmission  line  passes  through  the  (Jowlvd  Valley,  a 
transformer  reducing  the  voltage  from  20,000  to  440  volts  for 
use  at  the  works. 
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NEW     ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 

Readerf  are  invited  to  submit  particulars  »fmwor  improved  devices 
and  apparatus,  which  will  be  publUh^d  if  considered  of  sufficient 
interest.  

The  "  Santon  "  Switch  Plug. 

Fis  1  illustrates  a  new  switch  plug  manufactured  by 
Messrs.  Santon,  Ltd.,  34,  Bridge  Street,  Newport  (Mon.). 
This  is  so  designed  that  it  cannot  be  removed  while  the 
current  is  "  on,"  and  its  rated  capacity  is  15  A,  although  it 
will  safely  withstand  25  A.  By  a  spring  action  "making 
and  ■•  breaking  "  is  executed  instantaneously  on  both  poles 
iudependentlv  of  the  speed  of  operation. 

The  plug  is  wired  by  inserting  the  wires  through  an 
aperture  in  the  front  and  bringing  them  to  cheese-headed 
screw  terminals.    The  end  cap   has   recesses  for  the.se  screw 
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CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 


The  British  Association  on  CO,,  CO  and  O  Recorders. 

In  his  paper  before  the  Engineering  Section  of  the  British 
Association,  Engineer-Comrnander  Fraser  Shaw  {chief  engi- 
neer of  the  Fuel  Research  Station,  Greenwich)  made  some  verj' 
interesting  comments  on  COj  recorders. 

Commander  Shaw  pointed  out  that  a  CO,  record  alone  does 
not  show  the  true  state  of  combustion  and  that  the  CO  or  O 
must  be  known  in  addition.  That  is  clear  enough.  Where 
there  are  three  factors  two  must  be  known  before  the  whole 
is  clear.  But  snap  tests  for  CO  or  O  are  of  very  little  value. 
They  must  be  recorded  in  the  same  way  as  the  CO,  is  re- 
corded by  continuous  control.  My  firm  has  been  working  on 
this  problem  for  some  time  and  we  have  brought  out  the 
"  Arkon  "  combined  CO.  and  0  recorder  for  this  very  purpose. 
This  instrument  is  a  twin  recorder  with  separate  anaiyBis 
and   two   charts   but    drawing   its   gas    from   a   singlei   pipe. 


Pig.  1.— The  "  Santon  "  Switch  Plug 
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-The  M.B.  Soldbuing  Iho.n. 


heads,  and  it  also  has  a  wedge-shaped  projection  which  acta 
as  a  separator  and  cord  grip  for  the  leads.  The  flange  of  the 
plug  is  metal  covered,  and  the  corresponding  surface  of  the 
base  also  has  a.  metal  cover  mounted  on  a  thick  in.sulating 
washer. 

The  M.B.  Electric  Soldering  Iron. 
The  M.B.  Electrical  Co.,  105,  Whitta  Road,  Manor  Park, 
E.r2.  has  desife-ned  an  electric  soldering  iron  which  i}(is.s('sses 
several  new  features,  making  it  a  compact  and  etlicient  work- 
shop appliance.  The  iron  i.s  illustrated  in  fig.  '2.  The  heating 
element  is  in  cartridge  form  and,  therefore,  easily  replaceable 
for  a  different  voltage.  The  copiier  bit  is  made  from  the 
solid  bar,  with  a  shank  extending  into  the  element,  this 
giving  a  continuous  path  for  the  heat  to  the  tip.  The  nickel- 
plated  body  is  of  the  .same  diameter  as  the  head  of  the  bit, 
enabling  the  iron  to  enter  into  corners  that  are  not  u.sually 
easily  acces.sible.  The  loading  is  equal  to  about  127  watts, 
which  makes  the  cost  of  operation  practically  negligible  even 
for  long  periods.  A  substantial  wooden  handle  is  fitted,  render- 
ing the  use  of  the  appliance  comfortable  and  safe.  The 
leading-in  wires  are  secui'ed  by  a  cord  grip  which  takes  all 
.strain  off  the  terminals.  The  inm  is  easily  dismantled 
and  re-assembled. 

The  firm  also  supplies  an  adju.stable  stand  upon  which  the 
iron  can  be  mounted  to  enable  a  succession  of  joints  to 
be  brought  up  to  the  iron,  freeing  the  operator's  hands  and 
permitting  him  to  employ  them  in  holding  the  work.  Another 
device  supplied  is  a  three-heat  switch  for  regulating  the 
supply. 

The  "  Adjusto=Lite  "  Fitting. 
An  electric  light  fitting  which  has  a  considerable  vogue  on 
the  American  Continent  has  been  placed  upon  the  British 
market  by  Messrs.  S.  Goitehman  &  Co.,  Ltd.,  35  and  36. 
Aldermanbury,  E.G. 2.  This  is  a  reflector  fitting  mounted 
upon  a  short  standard,  the  base  of  which  fits  into  the  top  of  a. 
strong  spring  clip.  This  clip  enables  the  fitting  to  be  attached 
to  any  projecting  part  of  furniture,  &c.  The  "  Adju.sto-Lite  " 
is  made  of  brass  in  three  different  fini.shes,  it  is  12  in.  in 
height,  the  reflect<ir  is  oj  in.  in  diameter,  and  tlie  clip 
measures  3  in.  by  5  in. ;  it  weighs  20  oz. 


Trade  Union  Membership. — Slalistics  of  tr.ade  union  mem- 
bership appeared  in  a  recent  issue  of  the  Miiiistni  of  Labour 
Co.ii-tte.  It  is  shown  that  from  a  total  of  4.189.000  in  1913 
the  number  steadily  rose  to  .S,493,000  in  1920.  Since  that  year 
membership  has  been  declining  for  several  rea,sons,  and  in 
1921  it  had  fallen  to  0.793.1100— a  decrease  of  20  per  cent,  on 
the  year.  In  1920  the  total  number  of  such  societies  known 
to  the  Depai'tnient  was  1,125.  but  amalgamations  reduced  this 
to  ],29G  in  1921.  Some  iier.sons  are  members  of  more  than  one 
society,  and  making  due  allowance  I'or  this  the  net  total  mem- 
bership for  the  ITnited  Kingdom  is  about  0,700,000.  The  iron- 
foundry,  engineering,  and  .shipbuilding  unions  lost  about 
82,000  members  during  1921. 


Caustic   potash  is   used   for  the  absorption  of  the   CO,   and 
stick  phosphonis  for  the  O. 

The  instrument  is  made  for  water  drive  (see  illustration) 
and  for  electric  drive.  The  latter  is  preferred  in  the  few  cases 
where  a  water  supply  and  drainage  is  not  convenient. 

These  recorders  are  by  no  means  experimental  but  have  a 
fine  record  of  useful  service  in  many  different  branches  of 
industry.  Of  course,  where  a  COj  recorder  is  already  in  use 
only  an  oxygen  recorder  is  retiuii'ed  to  supplement  it. 

Now  as  to  CO.  It  is  my  firm  opinion  that  the  fear  of  CO 
is  very  largely  groundless.  I  would  almost  say  that  our  in- 
dustrial boiler  plants  would  be  none  the  worse  for  a  little 
CO  in  the  flue  gas.  Most  boiler  plants  up  and  down  the 
country  stand  in  no  danger  of  it. 

The  proportion  of  boiler  plants  which  have  CO,  recorders 
(or  indicators)  installed  is  probably  between  10  per  cent,  and 
20  per  cent.  The  80  per  cent,  to  90  per  cent,  of  plants  without 
CO.  recorder  are  not  in  any  danger  of  having  the  wasteful 
CO  in  the  flue  gases. 

Of  the  remainiler,  the  only  plants  in  danger  are  those  which 
have  been  tuned  up  to  a  very  high  pitch  with  CO,  recorders 
constantly  in  use  and  with  a  restricted  air  supply.  Further. 
of  the.se  cases  CO  is  possibly  only  in  plants  steaming  with 
easy  load.  A  demand  for  "  more  steam  "  chases  all  CO  out 
of  the  flue  gases. 

Some  boiler  furnaces,  of  course,  are  structurally  defective 
and  cannot  complete  the  combustion  properly.  That  is  a 
fundamental  condition  and  not  an  operating  condition. 

In  fact,  no  steam  user  need  be  disturbed  by  the  fear  of 
CO  in  flue  gases.  We  are  not  really  near  to  it  yet.  Our 
boiler  plants  will  be  working  much  more  efficiently  when  we 
are. 

In  CO  recording  there  are  many  difficulties  in  the  way.  The 
absorption  in  cuprous  chloride  (as  used  in  the  Orsat  test)  is 
too  slow  for  an  automatic  recorder,  so  that  recourse  is  made 
to  burning  the  00  to  CO,  either  by  means  of  an  electrically- 
heated  wire  or  by  a  tube  of  copper  oxide  heated  by  a  bunsen 
burner.  There  are,  in  addition,  difficulties  in  the  way  of 
volumetric  measurement.  The  net  result  is  that  only  one  CO 
recorder,  the  "  Mono  "  recorder  of  Sweden,  has  found  Its 
way  on  the  market  as  yet. 

But  as  I  have  said  above,  the  average  boiler  plant  will  not 
yield  any  CO  and  when  it  does  yield  it,  steps  are  taken  to 
stop  it  at  once.  Therefore,  when  a  CO  recorder  is  installed 
on  a  properly  worked  boiler  plant  it  shows  nothing  on  it.s 
chart !  That  is  quite  sound  for  the  economics  of  boiler  plants 
but  psychologically  it  is  rather  deadening.  Why  put  in  a 
recorder  which  will  not  and  should  not  show  anything  on 
the  chart'.' 

On  the  other  hand,  the  oxygen  content  will  usually  be 
round  about  6  per  cent,  which  is  quite  a  measurable  quantity. 
clearly  shown  on  the  cliart.  .\nd  as  the  root  of  all  combus- 
tion troubles  is  excess  of  air,  this  recorder  puts  another  check 
on   it. 

A  particular  application  of  the  combined  CO,  and  O  re- 
corder which  may  interest  some  of  your  readers  is  the  case 
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of  boiler  or  furnao^i  firing  with  blast-furnace  gas.  As  there 
is  ah-eady  some  COa  in  the  unburnt  gas  the  linal  CO.  alone 
is  not  a  proper  guide  to  the  combustion  and  a  second  check 
is  necessary.  This  is  furnished  by  the  oxygen  part  of  the 
twin  recorder. 

Another  case  is  kiln  firing.  The  CO3  record  alone  is  mis- 
leading because  of  CO,  escaping  from  the  material  bemg 
dried.  In  this  case  also  the  combined  CO-  and  O  recorder 
gives  a  real  check. 

W.  W.  Crosweller,  .4.M.l.Mecb.E. 

Walker,  Cwswelhr  <t  Co. 

T.ondon,   Sepffiiiber  '26th,  Ifhii. 


Poner   Station   Engineers'    Salaries. 

A  point  that  is  not  often  given  the  prommence  it  should 
have  is  that  the  salaries  of  the  technical  staff  are  but  a  sjuall 
fraction  of  the  total  cost  of  generation  and  lUstribution;  coal, 
capital  costs,  and  wages  (as  distinct  from  salaries)  are  the 
big    items. 

Taking  as  a  concrete  case  the  undertaking  I  am  with  (figures 
being  approximate  only),  the  yearly  output  is  about  40,(H)O,U0(J 
units,  and  the  salaries  of  the  technical  staff  amount  to  about 
i;l4,li0(t  per  annum;  this  works  out,  roughly,  at  l/l'3d.  per 
unit,  a  small  item  in  the  total  cost  of  the  latter.  So,  if 
salaries  were  halved  (which  Heaven  forbid),  the  resultant 
saving  would  not  be  a  very  appreciable  factor,  quite  apart 
from  any  question  of  efficiency  and  contentment.  As  can  be 
seen  by  a  study  of  company  and  municipal  reports,  the  bulk 
of  the  country's  undertakings  are  more  than  paying  their  way. 
1  suspect  the  employers  are  out  to  reduce  salaries  more  "  on 
principle"  than  for  the  alleged  economy  resulting;  there 
is  also  the  moral  effect  on  the  wage  earners  to  be  considered. 
Remembering  the  scandalous  pay  and  conditions  of  the  staff 
employes  (and  to  a  lesser  extent  the  workmen)  in  pre-war 
days,  I  think  the  E.P.E..^.  could  afford,  in  justice,  to  press 
lor  a  rise  in  .salaries.  Judging  by  the  recent  action  of  the 
British  Medical  Association  in  boycotting  an  underpaid 
(in  their  opinion)  appointment,  it  would  appeal-  that  the 
E.P.E.A.  could  with  advantage  take  a  leaf  out  of  their  book. 
The  doctors  get  practically  what  they  demand,  solely  by  their 
solidarity,  and  not  on  the  merits  of  the  case  at  all. 

Further,   the   Labour  Gazette    cost-of-living   figures   are,  as 
is    notorious,    quite    unfair     to  staff'    men,     being    applicable 
mainly,  judging  by   the  necessaries    mentioned,  to    "  buck 
navvies  only. 

It  is  to  be  hoped  the  E.P.E..A.  will  follow  up  the  Civil 
Service  associations  and  others,  and  endeavour  to  get  a  fairer 
basis  for  the.se  figures. 

K.   V.   A. 

September  mh,  192-2. 


How  to  Buy. 

On  reading  the  article  in  the  ELECTKirAi,  Review  for  Septem- 
ber I.Toh  "  How  Not  to  Buy,"  the  only  remedy  appears  to  be 
as  outlined  by  your  correspondent :    "  Not  to  Buy  at  all." 

I  think  most  contractors  will  beai'  me  out  that  the  factor's 
traveller  does  not  misrepresent  (I  will  not  .say  lie)  to  such  an 
extent  as  the  manufacturer's  traveller.  The  factor,  after 
making  a  promise,  has  very  little  excuse  for  not  keeping  it,  but 
the  manufacturer  can  always  point  to  labour  troubles  and  raw- 
material  over  which  he  has  no  control,  and  it  must  be  obvious 
to  anyone  who  has  done  any  buying  tliat  if  there  is  any  delay 
at  all.  it  must  be  owing  to  the  manufacturers  not  being  able 
to  deliver. 

.'Vs  regards  stocks.  I  can  name  quite  a  number  of  factors  who 
Iwld  far  more  .stocks  than  manufacturers,  and  if  the  factor 
rings  up  a  dozen  or  so  other  factors,  and  probably  the  manu- 
facturer as  well,  and  none  of  them  has  the  particular 
article  in  stock,  what  advantage  would  the  contractor  have  in 
sending  his  order  direct  to  tlie  manufacturer';' 

(.)n  the  other  hand,  he  has  a  distinct  advantage  in  knowing 
that  a  factor  will  supply  from  one  source  or  another,  if  it  is 
possible  to  procure  the  goods. 


The  whole  article  seems  to  be  written  with  the  idea  that  the 
factor's  traveller  is  a  liar,  and  secondly,  that  he  obtains  his 
business  in  the  public  house,  which  is  a  libel  on  any  represen- 
tative whether  working  for  a  factor  or  any  other  section  of  the 
electrical  industry. 

The  contention  that  any  contractor  can  be  a  factor  by  having 
his  paper  printed  as  such  merely  shows  the  inaccuracy  and 
want  of  experience  of  the  writer. 

It  is  only  a  few  years  since  one  of  the  largest  manufacturers 
in  the  country  determined  to  do  without  factors  as  being  an 
"  unnecessary  evil,"  but  to-day  they  are  endeavouring  to  get 
the  factor  to  support  them  again  by  ottering  special  induce- 
ments, and  the  reason  is  that  the  factor  must  buy  in  large 
ijuautities,  and  meet  his  accounts  when  they  become  due,  and 
have  (inside)  men  who  have  far  more  knowledge  than  just  tu 
carry  out  travellers'  promises. 

I  consider  this  article  is  in  very  bad  taste,  and  one  which 
should  not  have  been  written,  as  it  is  not  helpful  either  to 
manufacturer,   factor,   or   contractor. 

W.  C.  Jeary, 

MiinayiHii  Directnr. 
The  Jeaiu  Ehu-tricd]  Co.,  Ltd. 

London.  September  mh,  19-22. 


Estimating  for  Internal  Wiring  Contracts. 

In  your  issue  of  the  8th  inst.,  "  I^idestone,"  in  commenting 
uix)n  my  article  on  estimating  for  internal  wiring  contracts, 
gives  three  basic  reasons  which  he  thinks  account  for  the  dis- 
i-repancy  in  prices  of  tenders,  namely  : 

1.  Faulty  siJecihcations.  , 

2.  Failure  of  proper  supervision  by  the  purchaser. 

3.  back  of  standards  for  materials. 

Incidentally  he  makes  out  a  very  strong  case  in  favour  of 
the  adoption  of  electrical  bills  of  quantities,  becau.se  by  the 
employment  of  that  method  the  first  and  third  of  his  basic 
reasons  would  be  eliminated.  His  -second  basic  reason  is  eo 
unsound,  both  in  principle  and  fact,  that  1  am  astounded  to 
see  such  an  excuse  advanced  by  an  electrical  contractor  who 
claims  experience  and  standing. 

"  Lodestone  "  asserts  that  failure  of  proper  supervision  by 
the  purchaser  (or  advi-ser)  is  a  dennite  cause  of  price  difference 
in  estimated  costs,  but  the  only  way  by  w'hich  the  estimated 
costs  could  be  affected  would  be  by  the  tenderer  taking  advan- 
tage of  a  known  laxity  on  the  part  of  the  advi-ser  and  conse- 
quently allowing  in  his  estimated  costs  for  a  deliberate  scamp- 
ing of  the  work. 

"  Lodestone  "  apparently  does  not  appreciate  my  dictum 
that  the  proper  carrying-out  of  a  contract  is  a  joint  liability 
.'•ha led  by  the  advi.ser  and  accepted  contractor,  wherefore  a 
neglect  of  duty  by  one  party  does  not  exonerate  the  other  party 
Irom  a  proper  execution  of  his  contract. 

With  regard  to  the  details  enumerated  by  "  Lodestone,"  it 
can  safely  be  asserted  that  the  remedy  for  all  such  evils  lies  in 
the  adoption  of  electrical  bills  of  quantities,  whereby  definite 
ciuantities  of  siiecified  materials  are  given  to  the  tenderers  for 
liricing,  accompanied  by  all  necessary  plans  and  specifications 
which  enable  the  tenderer  to  estimate  accurately  the  labour 
costs  of  erection. 

Alan  Kirk. 

London,  September  ijth,  19'22. 


Trade  Jealousy. 

The  most  delightful  example  of  jealousy  I  ever  beard  of 
came  to  my  notice  the  other  day,  and  your  readers  will  r.^ 
doubt  be  pleased  to  share  the  laugh  it  has  caused. 

A  well-known  firm  of  electrical  engineers  engaged  on  the 
installation  of  a  pubUc  electricity  supply  not  50  miles  from 
here  sent  to  the  local  gas  company's  works  for  coke  breeze,  in 
which  to  bury  an  earth  plate,  but  on  learning  the  use  to  w-|iich 
the  breeze  was  to  be  put  the  company's  servants  refused  to 
supply  it  I 

W.  E.  F. 

Redcar,  September  Q4fh,  1922. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings.— Toseph  PvICHardson  Korris, 
trading  a.--  the  .\cme  Electrical  Co.,  of  Norbreck.— At  Black- 
pool Bankruptcy  Court,  on  September  •22nd.  this  examination 
took  place.  The  deficiency,  on  gross  liabilities  of  Jt'812.  was 
estimated  to  be  i'56I.  Debtor  attributed  his  failure  to  bad 
trade  and  los.ses  on  contracts.  He  stated  that  he  first  com- 
menced in  business  at  Oldham  a.s  .1.  R.  Norris  &  Co.  with 
i'150  capital  of  his  own.  He  later  traded  at  Prestwich  until 
1921,  when  he  came  to  Blackpool.  He  had  confined  his 
•activities  to  contract  work  only.  The  examination  was 
adjourned. 

Clarence  Albert  Sidrbotham,  of  Keswick  Road,  Blackpool. 
— This  examination  was  also  adjourned.  Debtor  attributed 
his  failure  to  bad  trade,  si'kness.  and  the  failure  of  Farrow's 
Bank.  There  was  an  e^stimated  deficiency  of  d£150.  For- 
njerlv  a  commercial  traveller,  he  commenced  business  with 


a  capital  of  i£60  as  a  merchant  dealing  in  electrical  fittings. 
He  did  not  think  there  had  been  any  profit  in  the  concern. 

H.  J.  A.  Mai'llin  (Wilton  Engineering  Co.).  electrical  engi- 
neer, 124,  Devonshire  Street.  Binningham.— First  meeting, 
October  oth,  at  the  Official  Receiver's  Office.  1(U,  Corporation 
Street,  Birmingham;  public  examination,  October  2oth,  at  the 
Court  Hou.sc,  Birmingham. 

H.  Garniss,  electrician,  107,  Beverley  Road,  Kingston-upon- 
IluU.— Kr.st  meeting,  (Jctober  2nd,  at  the  Official  Receiver',<! 
Offices.  York  City  Bank  Chambers,  Lowgate.  Hull;  public 
examination,  November  13th,  at  the  Guildhall,  Hull. 

T.  SroTT  and  J.  Campbell  (T.  Scott  &  Co.).  wholesale  elec- 
trical suppliers,  42,  Handysides  Arcade,  Percy  Street,  New 
c:istle-on-lVne. — First  and  final  dividend  of  Ls.  8Jd.  in  the  £, 
))ayable  October  5th  at  Messrs.  Brittain  iV  Brittain,  Pearl 
Buildings,  Northumberland  Street,  Newcastle-on-Tyne. 
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B.  T.  Dalk,  electrical  eugiuoer,  Erick  Street,  Newcastle-on- 
Tyne. — First  and  final  dividend  of  '2s.  '2id.  in  the  £,  payable 
October  4th,  at  Messrs.  Brittain  &  Brittain's  offices,  4,  North- 
umberland Street,  Newcastle-on-Tyne. 

0.  J.  Haxby  and  E.  Brady  (Haxby  &  Brady),  electrical  engi- 
neers, la.  East  Parade,  Harrogate. — Receiving  order  made  Sep- 
tember 22nd,  on  debtors'  own  petition. 

B.  DiJRDEN  &  Co.,  electrical  engineers,  13,  Queen  Street, 
Liverpool. — Receiving  order  made  September  21st,  ou  creditors' 
petition. 

J.  F.  Ludlow  and  R.  R.  Lddlow  (Liulluw  Bros.),  electrical 
contractors,  196,  Church  Road,  Krdliclcl,  Bristol. — First  and 
final  dividend  of  8Jd.  in  the  i',  payable  at  the  Official 
Receiver's  Office,  Bristol. 

Company  Liquidations.  — Rapiu  Submeksihle  Ship  Cleaneu 
Co.,  Ltd. — At  the  annual  nieetiny,  held  in  London  last  week, 
Mr.  B.  A.  Levinson  stated  that,  in  consequence  of  want  of 
funds,  it  had  been  decided  to  recommend  the  shareholders  to 
wind  up  the  company.  He  referred  to  efforts  that  had  been 
made  to  put  the  plant  to  commercial  use.  They  had  cleaned 
some  large  steamers,  but  through  bankruptcy  their  bill  m 
one  case  was  not  met.  Their  finances  ran  out  and  the  bank 
pressed  for  payment  of  the  overdraft  secured  upon  the 
wharf.  They  had  also  had  correspondence  with  a  view  to 
disposing  of  the  rights  or  of  licences,  and  had  correspondence 
with  reference  to  the  Straits  Settlements  and  South  America, 
and  if  they  had  had  sufficient  finance  they  would  have  been 
able  to  continue  and  to  apply  themselves  principally  to 
making  arrangements  for  working  the  process  in  tropical 
waters.    The  resolution  to  wind  up  the  company  was  carried. 

Wareham  Electric  Supply  Co.,  Ltd. — Winding  up  volun- 
tarily. Liquidator  :  Mr.  A.  H.  Edwards,  Cornhill  Chambers, 
Doncaster.  Meeting  of  creditors,  October  2nd.  Particulars  of 
claims  to  be  sent  to  the  liquidator  by  October  20th. 

John  Brotherton,  Ltd. — Winding  up  voluntarily.  Liqui- 
dator :  Mr.  M.  Wilkie,  22,  Darlington  Street,  Wolverhampton. 

Trade  Announcements. — Mr.  W.  F.  Haldane  has  been  ap- 
pointed manage:'  of  the  Dublin  office  of  the  British  Thomson- 
Houston  Co..  Ltd.,^in  place  of  Mr.  E.  C.  Handcock,  who  left 
the  company  in  .\pril  last. 

Automatic  &  Electric  Fcunaces,  Ltd.,  are  removing 
to  larger  piremises  to  meet  the  growth  of  th3  business. 
Their  addi'ess  from  to-day,  Friday,  is  Elecfurn  Works,  173-175, 
Farringdon  Road,  London,  B.C.L  ('Phone:  Clerkenwell 
5'234 ;  tele.:  "Elecfurn  London.")  New  machine  tools,  &c., 
are  being  installed  to  improve  deliveries^  and  there  will  be 
new  demonstration  rooms  equipped  with  large  and  small  elec- 
tric furnaces,  and  muffles  will  be  shown  in  operation. 

Venner  Time  Switches,  Ltd.,  have  taken  over  a  foundry 
for  easting  their  aluminium  boxes,  owing  to  the  growth  of 
their  time  switch  business,  and  they  are  open  to  deal  with 
requirements  in  gunmetal,  brass,  or  aluminium  castings,  and 
pattern  making. 

Messrs.  Falk,  Stadelmann  A-  Co.,  Ltd.,  are  hurrying  for- 
ward the  restoration  of  their  buildings  at  Glasgow,  which  were 
visited  by  a  disastrous  fire  on  September  11th.  For  a  week  or 
two  London  stocks  will  be  drawn  on  through  a  specially  set- 
up Glasgow  department  in  London,  and  a  daily  air-service  be- 
tween Glasgow  and  London  is  being  taken  advantage  of.  Com- 
munications for  the  branch  should  be  sent  to  the  temporary 
address:  l'.l-21,  Yoi'k  Street,  Glasgow. 

Messrs.  Mavall  A  Co.,  Ltd.,  electrical  and  mechanical  engi- 
neers' merchants,  Birmingham,  have  recently  appointed  Mr. 
R.  E.  .\kers,  who  will  reside  at  Christchurch,  as  their  sole 
rejiresentative  in  New  Zealand. 

Messrs.  Hahuis  &  Russell,  fncturs,  Imve  remnvod  from 
Dyers  Buildings,  Holborn,  to  .;.  Vwcy  Street,  TotlrMliaiu 
Court  Road,  LoUilon. 

Catalogues  Wanted.— Mk.  .1.  C.  Elvy,  12,  Tavistock  Street, 
\V.C.2.  \Mints  particulars  of  electrical  equipment  for  slate 
quarrying. 

Catalogues  and  Lists.— Westinghouse  Electric  and  Manu- 
eacturing  Co.,  East  Pittsburgh,  Pa..  U.S.A.— A  profusely- 
illustrated  brochure  upon  mine  and  industrial  locomotives, 
showing  numerous  types  developed  by  the  Westinghouse  Co. 

Messrs.  C.  V.  Elwell.  Ltd..  Craven  House,  Kingsway. 
W.C.2. — An  illustrated  pamphlet  giving  particiilars  and 
prices  of  cabinet  receiving  sets,  portable  sets,  loud  speakers, 
valves,  and  other  "  wireless  "  components. 
^Messrs.  Falk,  Stadel.mann  &  Co.,  Ltd.,  S3,  85  &  87, 
Farringdon  Road,  B.C.L— Catalogue  No.  4SL  giving  prices 
and  details  of  condensers,  head  telephones,  aerial  equipment, 
and  other  "  wireless  "  acces.sories. 

Messrs.  Santon,  Ltd..  :m.  Bridge  Street,  Netrport  (Mon.). 
—An  illustrated  pamphlet  descriptive  of  "  Santon  "  switch 
plugs. 

A.G.E.  Electric  Motors,  Ltd.,  Stowmarket.  (London 
representative,  Mr.  Thomas  T.  D.  Geesin.  4.  Clevedon  Road, 
S.E.'J)).— Two  well-illustrated  brochures  dealing  with  "Bull'" 
d.c.  dynamos  and  motors,  together  with  a  card  giving  net 
trade  prices. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingswav, 
W.C.2.  Booklet  No.  B.C.  2815.- An  illustrated  catalogue, 
giving  full  details  and  prices  of  "  Gecophone  "  crystal  and 
valve  wireless  receiving  sets,  tnmpnncnts,  and  accessories. 
Details  of  aerial  erection  arp  included. 


}tie  PuLsoMETEii  Engi.nleri.n.,  (j.,.,  LiD.,  Ninc  Elms  Iron 
Works,  Reading.— An  illustrated  and  priced  pamphlet  describ- 
ing the      Pulsometer  "  ring  pump— a  new  design. 

„r?T,'*  ,*\'"'"s — "  Filtration,"  by  T.  Roland  \Volla,ton, 
M.I.MechL.  (10-2  pp.).  London:  Sir  Isaac  Pitman  and 
bon.s,  Ltd.  Price  2s.  (id.  net.— A  sub-title  describes  this 
work  as  "  an  elementary  treatise  on  industrial  methods  and 
equipment  for  the  filtration  of  liquids  and  gases  for  those 
concerned  with  water  supply,  ventilation  and  public  health, 
chemists,  mechanical  engineers,  and  others."  The  bulk  of 
the  volume  is  devoted  to  the  treatment  of  water,  and  for  this 
reason  is  likely  to  be  of  assistance  to  students  of  power 
station  operation.  The  numerous  types  of  filter  are  described 
in  sufficient  detail  and  the  work  is  well  illustrated.  The 
filtration  of  oil  and  air  receives  treatment  in  separate  chap- 
ters; but  the  author  is  not  one  of  those  who  believe 
that  filtered  and  clarified  oil  retains  the  whole  of  its  hibricative 
value.  In  the  chapter  on  air  the  quotation  of  a  long  passage 
from  the  Observer  on  the  evil  effects  of  atmospheric  pollution 
seems  to  be  somewhat  superfluous. 

"  Working  Diagrams  of  Valve  .\mplifying  Receiver  Cir- 
cuits," arranged  by  H.  W.  Sullivan.  London  :  H.  W. 
Sullivan.  Price  Is.— This  is  the  fourth  edition  of  these 
diagrams,  and  includes  a  number  of  sdditions.  The  princi- 
pal improvements  are  diagrams  of  switching  arrangements 
to  control  the  number  of  valves  in  operation,  and  a  plate 
(No.  33)  showing  the  method  of  adding  a  note-magnifying 
valve  to  the  circuits  shown  in  other  diagrams.  Thirty-four 
plates  appear  in  this  edition.  For  amateurs  not  versed  in  the 
reading  of  electrical  diagrams,  the  last  plate  provides  means 
of  identifying  the  various  components  of  a  valve  receiving  set. 
"  Handbook  of  the  Electric  Power  Club  "  (3W  pp.). 
Cleveland  (Ohio)  :  The  Club.  Price  -50  cents.— The  Electric 
Power  Club,  Cleveland,  is  an  association  of  manufacturers 
of  electric  power  apparatus  and  control  equipment,  organised 
for  the  standardisation,  improved  production,  and  increased 
distribution  of  electrical  machinery  and  apparatu.s.  Its  hand- 
book, of  which  the  present  is  the  14th  edition,  contains 
definitions,  symbols.  &c.,  and  is  a  compendium  of  the 
standardisation  work  executed  by  the  Club  in  electric 
motors,  generators,  transformers,  tools,  locomotives,  and 
switchgear,  and  in  many  other  branches  of  the  industry. 
The  Club  has  recently  issued  a  bulletin,  which  gives  what 
are  believed  to  be  the  first  attempts  at  standardising  jiort- 
able  electric  drills.  This  bulletin  lays  down  voltages,  fre- 
quencies, cutting  rates.  &c.  A  note  in  the  publication  shows 
that  the  Club's  activities  extend  to  Canada. 

"  The  Brown-Boveri  Review  "  for  September  contains  a 
detailed  description  of  the  erection  and  testing  of  the  single- 
phase  alternators  for  the  Ritom  (Switzerland)  power  station, 
which  supplies  power  to  the  Gothard  section  of  the  Federal 
Railways.  Several  excellent  illustrations  accompany  the 
article.  Other  subjects  dealt  with  in  this  number  are  the 
firm's  "  Type  E  "  switch-boxes,  motors  for  centrifugals,  and 
mercury  arc  rectifiers  for  d.c.  pressures  of  n,(MO  V. . 

Mes.srs.  Haseltine,  Lake  &  Co..  of  Southampton  Buildings. 
London.  W.C.2,  h.ive  is.sued  for  the  use  of  their  clients  (there 
is  a  charge  of  10s.  '(id.  for  extra  copies)  a  booklet  of  1)4  pages 
entitled  "  Information  on  the  Subject  of  Trade  Marks."  It 
deals  with  the  subject  in  a  general  manner,  and  endeavours 
to  remove  misconceptions  which  they  have  found  to  exist  re- 
garding the  legal  and  semi-legal  consideratiitns  involved.  The 
definition  and  function  of  a  trade  mark;  its  value:  the  effect 
of  registration;  infringement;  selection;  validity  and  main- 
tenance; and  how  to  apply  for  registration  are  among  fliv 
points  covered.  The  classification  of  goods  is  al.so  referred  to 
as  well  as  registration  abroad  and  registration  at  Custom.s". 

"  The  Bnlleiiii  of  the  Hydro-Electric  Power  Coniniissiou  of 
Ontario,"  August.  Toronto:  The  Commission.— The  bulk  of 
this  number  is  devoted  to  salesmanship  notes.  \u  educative 
article  shows  the  necessity  for  public  "  utilities  "  to  .sell 
appliances  to  their  own  employes  first.  The  article  is  based 
on  a  questionnaire  which,  while  showing  that  employes  were 
somewhat  behind  expectations  in  their  use  of  electrical  ap- 
pliances in  their  own  homes,  would  no  doubt  compare  verv 
favourably  with  the  position  in  this  country;  but  this,  of 
course,  would  apply  to  the  general  use  of  appliances  also. 
The  technical  part  of  the  Bulletin  deals  with  lamp  testing, 
and  the  choice  of  suitable  distributing  cables. 

■'  Universal  Directorv  of  Eailwav  Officials,  19"22." 
(Pp.  C44-I-101).  London  :  The  directorv  PubUshing  Co.. 
Ltd.  Price  'lis.  net.  Tlie  •28th  edition  of  this  valu- 
able work  has  not  altered  in  form  to  any  extent.  It  is 
pointed  out  in  the  preface  that  the  grouping  of  the  railways 
of  the  United  Kingdom  which  is  now  in  progress  will  probably 
involve  considerable  changes  in  personnel  and  organisation, 
but  it  is  unlikely  that  the  directory  will  become  out-of-date 
before  its  next  appearance.  The  immense  scope  of  the  work 
may  be  gauged  from  the  fact  that  nearly  3,000  railways  are 
dealt  with,  including  ."jti-l  in  the  British  Isles.  The  term  "  rail- 
ways "  has  been  interpreted  in  a  technical  sense,  and  for  this 
reason  the  work  contains  details  of  the  officials  of  tram- 
way s\'steins  and  numerous  light  railways.  Sjiecial  value 
attaches  to  the  list  of  countries  eovered,  and  the  personal  in- 
dex of  railway  directors  and  officers,  comprising  about  'ii.tXtO 
.items.  .        .  .  ' . 
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The  volvune  is  strongly  bound,  and  its  size  is  small  for  the 
amount  of  information  embodied  in  it. 

Journal  of  the  American  Institute  of  Electrical  Engineers. 
Vol.  XLI,  No.  9,  September,  1022.  New  York:  The  Insti- 
tute.   Price  $1. 

German  Electrical  Exports  in  1920=22.— In  the  Festival 
number  of  the  Elektroteclmische  Zcitschrift,  published  on 
the  occasion  of  the  '2Sth  annual  meeting  of  the  Union  of  Ger- 
man Electrotechnicans  at  Munich,  1922.  an  article  is  publi.shed 
in  which  the  position  of  German  electrical  export  trade  is  re- 
viewed.    It  states  :  — 

"  Before  the  war  the  output  of  electrot'echnical  products 
of  the  whole  world  amounted  to  a  value  of  about 
four  milliard  gold  marks.  According  to  the  then  development 
of  the  electrotechnical  industry,  and  the  world's  demands  for 
its  products,  it  might  be  reckoned  that,  saving  any  great  dis- 
turbance of  production,  this  output  could  be  doubled  in  seven 
years.  Whether  that  has  occurred  or  not,  the  statistics  to 
band  do  not  allow  of  our  ascertaining.  A  considerable  m- 
orease  in  the  world's  electrical  output  .«ince  the  period  before 
the  war  has.  however,  actually  taken  jilacc  albeit  the  eco- 
nomic power  may  have  received  a  .serious  .setback.  Tlie 
greatest  increase  in  output  possibilities  has  undoubtedly  oc- 
curred in  the  United  States.  The  e.xtension  of  their  electrical 
industries  in  the  other  combatant  countries  was  hindered  by 
the  war.  A  considerable  increase  in  later  years  has  taken 
place  in  Prance,  where  there  is  talk  of  a  doubling  of  the  pro- 
duction. England,  too.  may  institute  a  notable  extension  of 
it«  electrotechnical  industry.  Germany,  which  before  the 
war  produced  about  one-third  of  the  aggregate  production  of 
the  world  in  the  electrotechnical  department,  was  forced  by 
the  hostile  alliance  to  take  a  back  .seat  and  yield  up  its  pre- 
ponderating lead  as  regarded  quantity  of  products — not  to 
England  as  was  believed  in  some  quarters — but  to  the 
United  States.  How  far  German  production  in  some  branches, 
which  depends  less  on  the  economic  conditions  (as  weak 
current  articles,  meters,  glow  lamps.  &c.)  has  reached  the 
peace  level,  or  even  a  little  beyond,  cannot  at  the  moment  be 
stated.  An  exact  estimate  of  the  development  and  present 
position  of  the  world's  output  of  electrotechnical  products  is 
difficult  to  ascertain  owing  to  the  currency  situation  in  each 
country.  On  this  account  it  is  especially  difficult — almost  im- 
possible— to  form  an  estimation  from  the  published  export 
values  and  export  quantities.  The  English  stati-stics  of 
general  foreign  trade  appear  to  be  the  only  ones  which 
carry  out  since  the  war  a  blameless  method  of  value  fixation 
as  they  give  side  by  side  with  the  declared  value  of  present- 
day  exports  the  export  quantities,  enabling  thereby  a  com- 
parison of  the  export  values  both  before  and  since  the  war. 
.\s  for  the  rest  of  the  countries  the  declared  value  appears 
only  in  dollars.  French  paper  francs,  Swiss  paper  francs  (gold 
francs  .since  the  end  of  the  year  only),  paper  marks,  &o.  It 
i.s  attempted  in  the  following  table  (ignoring  the  quantities) 
to  ascertain  from  the  declared  values  the  peace  value  of  the 
present  exports,  in  order  to  make  a  comparison  with  1913. 


1913. 

1920. 

1921. 

Land. 

.5  III 

?'^'    '" 
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||=i£ 

United  State.s 

Entrland           

France 

Switzerland     

Oermany         

95 
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34 

24 
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12 

40 
28 
H 
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"In  this  table  are  given  only  the  five  principal  exporting 
nations.  The  export  of  electrotechnical  products  in  these 
<,-ountries  is  indicated  by  mean  value  in  millions  of  marks. 
Column  one  contains  the  ab.solute  worth  of  the  exports 
reckoned  in  gold  mark.s— in  the  case  of  the  dollar,  which  has 
a  full  gold  currency,  the  value  is  taken  from  the  par  quota- 
tion ;  io  the  case  of  England  and  Switzerland,  from  the  aver- 
age of  the  year's  value;  in  the  case  of  France,  from  a  three 
months'  average,  for  greater  exactness;  in  the  case  of  Ger- 
many, from  the  monthly  averages,  to  allow  for  the  changes 
in  the  currency  value.  In  191.3  Germany  occupied  the 
first  position  as  an  exporting  country,  and  England,  althougli 
a  good  way  back,  the  second,  .America,  France  aud  Switzer 
land  following;  now  the  order  is:— America,  England.  Ger- 
many, France  and  Switzerland.  While,  therefore,  all  the 
other  countries  have  been  able  to  see  their  exports  rise,  and 
even  France  (from  :3.G  to  4.r,),  Germaiiv's  volume  of  :iO,i)(1(l,()0(l 
gold  marks  in  1913  has  shrunk  in  1921  to  12,000,000  gold 
marks  monthly  mean  value,  or,  in  other  words,  the  share  of 
Germany  in  the  aggregate  exports  of  the  principal  countries 
has  fallen  from  32  per  cent,  to  21  per  cent.  But  it  is  not 
to  be  wondered  at  that  Germany's  electrotechnical  exports 
should  have  gone  back,  both  actually  and  relatively,  to  this 
extent  Middle  and  Eastern  Europe  are  e/;onomically  bank- 
rupt and  unable  to  buy.  The  hostile  alliance  withholds  with 
all  its  might  from  importing  German  products,  while  a  circle 


of  neutral  States,  under  the  pressure  excited  by  cheap  Ger- 
man products,  h.ave  set  up  a  wall  of  import  taxes  and  restric- 
tions against  German  goods.  The  English  Colonies  forbid, 
for  the  most  part,  the  import  of  German  electrotechnical 
products.  The  United  States  have  always  levied  high  pro- 
tective duties,  in  order  to  destroy  all  industrial  competition 
in  their  home  market.  The  rest  of  the  world  is  too  small 
to  be  considered,  and  has,  moreover,  suffered  from  the  con- 
sequences of  the  war.  so  that  it  has  no  great  meaning  for- 
the  German  electrotechnical  industry." 

Development  of  an  Electricity  Supply  Scheme. — Messrs. 
Sir  Chas.  Bright  A-  Partners.  I.tp..  have  been  appointed 
consulting  engineers  to  the  Western  Electric  Distributing 
Corporation,  Ltd.,  which  controls  and  operates  electric  supply 
companies  in  the  following  towns  :  Tewkesbury,  Chippen- 
ham, Trowbridge,  Melksham.  Leominster,  Cirencester, 
."Abingdon.  Ledbury,  Ruthin,  Stroud,  and  Warmin.ster.  We 
understand  that  Mr.  A.  H.  Seabrook  has  joined  the  board 
nf  the  company,  and  that  financial  interests  in  the  City  of 
London  having  guaranteed  a  large  additional  capital,  the 
company's  operations  will  immediately  be  extended. 

French  Electrical  Investments. — According  to  the  statistics 
of  new  capital  investments  in  the  first  quarter  of  the  pre- 
sent vear.  the  French  electrical  industrv  was  responsible  for 
511.000.000  fr..  divided  as  follows : — Share  capital  of  new 
companies,  11.76.i,,000  f r. ;  increases  of  capital,  .59,1f)7.(X10  fr.; 
and  bonds,  440,200,000  fr.  These  figures  far  exceed  those  of 
other  branches  of  industry,  even  those  of  food  supply,  which 
shows  the  growing  importance  of  the  electrical  industry  and 
the  favour  its  securities  enjoy  among  the  general  public. 

Wages  in  the  Tramway  Industrv. — Sir  David  Shackleton 
presided  at  a  meeting  of  the  .Joint  Indu.strial  Council  for  the 
Tramways  Industry  on  September  21st.  The  employers  sub- 
mitted a  modified  scheme  of  wages  reduction,  involving  a. 
"  cut  "  of  .3s.  per  week  instead  of  the  12s.  originally  nut  for- 
ward. They  also  desired  that  the  whole  question  of  wages 
and  conditions  should  be  submitted  to  a  court  of  inquiry  in 
November.  A  national  conference  of  the  men's  delegates 
unanimously  rejected  the  new  proposals,  resolving  not  to 
agi'ee  to  any  reduction  in  wages  whatsoever.  There  appeared 
to  be  some  difference  of  opinion  regarding  the  rates  to  be 
paid  to  employes  in  the  Metropolitan  area  and  those  outside 
it.  It  was  felt  that  a  .settlement  could  be  arrived  at  if  the 
t^vo  classes  were  considered  separately.  On  Tuesdav  last  the 
National  Council  again  met,  and,  after  a  long  discussion, 
adjourned  until  the  following  day  without  having  arrived  a{ 
a  settlement. 

The  Sunderland  Tramways  Committee,  which  has  seceded 
from  the  -Joint  Industrial  Council,  has  submitted  a  scale  of 
reduced  wages  to  its  employes,  who  have  replied  that  they 
cannot  accept  the  scale  as  it  stands,  nor  can  thev  accept  any 
revision  of  wages  which  will  mean  a  efreater  reduction  than 
that  which  is  eventuallv  accepted  under  the  national  scale. 
They  ask  for  an  early  interview  with  the  Committee.  Tlie 
Committee's  scale  proposes  reductions  of  varying  amounts  in 
the  pay  of  all  classes  of  employes,  ranmng  from  .9s.  to  13s  a. 
week,  the  cuts  to  be  made  in  three  instalments.  Under  i*. 
no  pre.sent  employe  would  receive  less  than  .'ils.  a  week,  and 
newcomers  would  get  not  less  than  50a.  a  week.  Ticket  inspec- 
tors' wages  would  be  reduced  from  73s.  fid.  to  61s.,  motor 
insnectors'  from  7,Ss.  3d.  to  fl.'is. :  drivers'  from  fi.'is.  fid.  to  .')7s., 
and  conductors'  from  fi2s.  Od.  to  -Ws.  The  scale  is  based  on 
the  condition  that  the  men  affree  to  a  reduction  in  the  annual 
biiliday  \\ith  ii:iv  from  eight  days  to  six  day.s. 

Brown=Boveri  South  American  Branch. — Tlie  7?rviVir  of 
fhr  niprr  Phitr  renorts  the  formation  of  the  Brown-BoVeri 
f 'oiup'ifiia  Riidamerienn.a  de  Electricidad  as  follows:  "Domi- 
cile, city  of  Buenos  Aires  with  the  right  to  e.stablisli  branches. 
Duration.  .30  vears.  with  the  right  to  prolong.  Object:  to 
exploit  the  '  Brown-Boveri  '  processes  and  patents  in  South 
.America  and  more  particularly  in  Argentina,  TTrunuay,  Para- 
nw.iy.  and  Peru,  bv  the  importation  of  electrical  materials,  , 
At.,  ninnnfactnred  in  the  '  Brown-Boveri  '  workshops  Capi- 
tal. $.'^00,000  m/p  in  .500  shares  of  $1,000  m/n  each.  The  com- 
nauy  has  the  right  to  issue  delientures.  Board  of  directors  : 
Directors.  Atanasio  Tturbe.  .Antonio  Chiesa.  .Tuan  Carosio, 
Walter  Boveri  and  .Tor"e  Boner.  Directors-alternate  :  Juan 
MasBone  and  Ernesto  Franzoni.  Svndic  :  William  S.  Bell. 
Svndic-alternate  :  .1.  Monteith  Drvsdale.  Shares  have  been 
subscribed  as  follows:  .Juan  Cnrosio.  .50:  Atanasio  Iturbe,  .50; 
Auaustin  Zamboni.  .50-  T,uiR  Riva,  .50;  Oscar  Strazzolini.  .50; 
Octavio  Oesario,  .50:  Sebastian  L.  Flores,  .50;  Juan  Alberto 
Molinari  Galleros,  .50:  TJnmberto  Ghersa,  .50;  and  .Tuan  B. 
Rivara,  ,50.     Total,  .500  shares." 

Australian  Tariff  Decisions. — The  followinr'  derisions, 
inter  njia,  have  been  approved  by  the  C"stoms  riepartrnent  ■ 
Sirirnlifir  Tniflrunienfii  nnd  AvparnfuH. — Binaur.'il  instruments 
for  the  detection  and  location  of  sound.  Item  174.  l<>ee 
under  the  British  preferenti.al  tariff,  5  per  cent,  under  t>>e 
intermediate  tariff,  and  10  per  cent,  under  the  peneral  tariff. 
F.lerfrir-al  AvplinnceK. — Accumulators  havint?  nlntes  143  in. 
bv  13?  in.  "  for  u.se  in  the  production  and  distribution  of 
electricity  from  brown  coal."  Item  174.  Free.  5  ner  cent., 
and  10  per  cent.  Machines,  viarhincru.  tf-r. — Dies,  wire 
drawing.  Item  T74.  Free.  B  per  cent.,  and  10  per  cent.— 
Renter's  Trade  Service   (Melbourne). 
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A    Chilean    Experiment. — Thr    U.S.    Commercial  Attach^ 

at  Santiago,  in  an  August  diapntch  {Commerce  Reports,  Sep- 
tember 4th),  says  that  the  provision  uf  money  for  the  payment 
for  the  electrification  and  the  rajl\v;iy  material  purchased  in 
the  United  States  last  year  brought  about  discussion  in  Con- 
gress, which  has  resulted  in  the  enforced  decision  of  the  rail- 
way administration  to  authorise  the  construction  of  locomotives 
and  cars  within  the  country.  The  result  of  the  experiment  of 
building  locomotives  in  Chile  is  uncertain,  and  it  is  doubtful 
whether  the  railway  administration  will  be  able  to  count  upon 
them  with  sufficient  security  to  avoid  purchase  abroad  in  case 
the  services  require  additional  equipment  within  a  compara- 
tively short  space  of  time." 

Midland  Electrical  Notes. — Our  Birmingham  correspon- 
dent writes:  "Engineering  is  making  but  slow  progress  m 
Birmingham  and  the  Midlands.  On  the  electrical  side,  how- 
ever, there  is  a  better  inquiry  for  motors  adapted  to  industrial 
purposes,  but  the  accessory  trade  is  still  rather  lifeless.  For 
small  lighting  sets  for  private  houses  there  is  a  much  better 
demand.  The  actual  number  of  orders  received  for  power 
plants  is  not  large,  but  the  inquiries  are  more  numerous,  both 
on  home  and  foreign  account.  Tn  the  coal  mines  electricity  is 
having  a  much  wider  application,  and  a  certain  amount  of 
business  under  this  head  has  been  received  from  France.  The 
electrical  section  of  the  new  technical  school  at  Eugby  has 
been  completed.  The  equipment  of  a  very  up-to-date  kind 
has  been  presented  by  the  B.T.H.  Co." 

South  African  Tariff. — The  South  African  Customs 
authorities  have  recently  given  a  decision  to  the  effect  that 
"  switches,  dimmer  for  motor  car  lamps  "  are  to  be  classified 
under  No.  114b  of  the  Tariff,  the  general  duty  being  3  per 
cent.,  British  manufactures  being  admitted  free. 

Electricity    Meters   for   the  Sydney   City    Council. — With 

further  reference  to  this  matter  (see  Elec.  Rev.,  September 
15th,  p.  375)  the  Industrial  Australian  and  Mining  Standard 
for  August  10th  reports  as  follows  :  "  The  Sydney  City  Coun- 
cil proposes  that  the  contract  already  made  with  the  Elec- 
tricity Meter  Manufa<?turing  Co.,  Ltd..  for  the  supply  of 
1.500  5-amp.  240-volt  single-phase  induction  house-service 
meters,  be  extended  to  cover  the  supply  of  500  additional 
meters.  The  price  of  the  additional  meters  to  be  i"2  each. 
The  electricity  committee  considers  that  the  council  cannot 
afford  to  '  spoon-feed  '  any  longer  the  meter  manufacturing 
industry  in  Sydney  by  paying  higher  prices  for  electric 
meters  than  those  ruling  in  the  open  market.  It  accordingly 
rejected  a  proposal  by  the  Electricity  Meter  Manufacturing 
Co.  to  .supply  5.000  meters  at  f'2  each,  but  decided  to  recom- 
mend the  acceptance  of  500  meters  at  the  price  stated  above. 
It  is  anticipated  that  the  Sydney  City  Council  will  be  calling 
for  tenders  for  the  supply  of  5,000  electricity  meters." 

Works   Visit. — The  Electrical   Society  of  Glasgow  opened 

its  proceedings  for  the  session  on  September  19th  with  a  visit 
to  the  works  of  the  Falkirk  Iron  Co.,  Ltd.,  at  Falkirk.  After 
being  entertained  to  lunch,  the  party,  numbering  about  90, 
proceeded  to  the  works  canteen,  where  successful  demonstra- 
tions of  electric  cooking  were  given  on  a  present-day  cooker, 
and  also  on  a  "  Model  "  cooker  which  the  company  has 
evolved.  The  principal  feature  of  the  "  Model  "  cooker 
ia  that  heat  is  induced  in  the  bottom  and  sides  of  the  cook- 
ing utensils  themselves,  and  not  in  the  appliance,  which  re- 
mains cool.  The  utensils  are  specially  made,  and  as  no 
flarnes  or  radiant  heat  impinge  on  them  thoy  should  outlast 
ordinary  cooking  vessels.  The  domestic  equipment  on  which 
the  demonstrations  were  conducted  consisted  of  one  large 
and  one  small  "  Inducer  "  mounted  on  a  standard  cooker, 
the  "  Inducers  "  replacing  the  ordinary  solid  or  radiant-type 
boiling  plates.  It  is  clamied  that  the  domestic  "  Inducer  " 
as  demonstrated  has  an  efficiency  varying  from  85  to  90  per 
cent.  One  pint  of  cold  water  can  be  boiled  in  one  mimit«, 
and  16  pints  can  be  brought  to  the  boil  on  a  consumption  of 
one  k\Yh.  With  larger  quantities  of  water  the  "  Inducer  " 
boiler  is  said  to  be  capable  of  as  high  an  efficiency  as  97  per 
cent.  Not  only  is  extremely  rapid  heating  and  cooking 
obtainable,  but  when  once  the  fixid  or  water  is  brought  to 
the  boil  the  wide  range  of  coutrol  permits  simmering,  brais 
ing  and  other  slow  operations  to  be  carried  nut  economically. 
The  lowest  loading  of  the  smallest  "  Inducer  "  is  120  W. 
-After  the  cookery  demonshations  the  party  was  conducted 
round  the  various  departments  of  the  works,  the  Electrical 
Department  lieing  of  special  interest. 

E.D.A.     Salesmanship     Conferences.     The    first     E.D.A. 

Salesmanship  Conference  fur  the  session  1022-23  will  take 
place  at  Caxton  Hall,  Westminster,  S.W..  on  Friday,  October 
13th,  at  7.30  p.m.  Mr.  W.  B.  Bush  (of  the  B.T.H.  Co.)  will 
open  a  dis<'u.ssion  on  "  Salesmanship  in  Relation  to  Lighting," 
and  Mr.  LI.  B.  Atkinson  will  take  the  chair. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
September  26th  :— Copper  (electrolytic)  bars,  i671  5s.,  5s.  de- 
crease; do.  do.  sheets,  no  change;  do.  do.  wire  rods,  £81  6s., 
5s.  decrease;  do.  do.  h.c.  wire,  no  change. 

Mes.srs.  James  <t  Shakespeare  report  September  27th  : — No 
change  in  copper  bars  (best  selected),  sheet  and  rod,  and  Eng- 
lish pig  l«ad. 


Telephone  Exports  to  the  Dutch  Indies.— The  Swedish 
General  Consul  at  Batavia  reports  that  the  Swedish  exports 
of  telephone  apparatus  to  the  Dutch  East  Indies  now  seem 
to  be  threatened  by  the  United  States  and  Japan.  These 
two  countries  entered  that  market  during  the  time  of 
the  war  and  appear  to  find  a  wide  field  for  their  manufac- 
tures. If  Sweden  is  to  maintain  its  position  the  Consul  states 
that  it  will  be  necessary  for  suitable  measures  to  be  adopted 
to  meet  the  competition  in  question. 

The  Electrification  of  Russia.— At  a  conference  of  the 
communist  party,  held  in  Moscow  about  a  year  ago,  M. 
Lenin  declared  that  the  "  Council  EepubUc  is  communism 
plus  electrification."  Matters  now  appear  to  have  somewhat 
changed.  The  Isvestija,  the  official  organ  of  the  AU-Eussian 
Executive  Central  Committee,  recently  referred  to  the  ques- 
tion of  electrification,  and  stated  :  "  The  moneys  are  not  to 
be  found,  and  consequently  the  works  of  electrification, 
which  involve  large  expenditure,  have  been  discontinued." 
On  the  other  hand  a  telegram  sent  out  from  Moscow  last 
week  announces  that  the  Supreme  Economic  Council  has 
approved  a  draft  of  a  de<Tee  to  authorise  the  formation  of  a 
joint  stock  company  for  the  financing  of  works  of  electrifica- 
tion, which  is  thought  of  as  an  organising  and  financial 
centre  for  these  works.  The  constitution  of  the  company  i-s 
to  take  place  with  the  participation  of  the  State  Bank  and 
the  Bank  of  Industry,  and  a  foreign  agency  of  the  company, 
under  the  control  of  the  Foreign  Trade  Commissariat,  is_  to 
negotiate  the  purchase  of  electrical  machinery  and  materials 
abroad. 

For  Sale. — Bv  direction  of  the  Disposal  Board,  Messrs. 
Geering  i-  Colyer  will  sell  by  auction,  on  October  12th  and 
the  following  day.  at  H.M.  Naval  Depot,,  Dover,  and  at  the 
Royal  Army  Ordnance  Depot,  Shorncliffe,  generating  plant, 
machinery,  cranes,  machine  tools,  &c. — Stockport  Corporation 
Electricity  Department  invites  offers  for  surplus  plant,  con- 
sisting of  three  500-kW  BeUis  generating  sets,  a  number  of 
motors,  fan,  &c, — Worcester  Ele<^tricity  Department  has  for 
disposal  six  E-type  "  Underfeed  "  stokers;  Messrs.  Jones  and 
Griffiths  are  inviting  offers  for  surplus  generating  plant  now 
lying  at  the  power  station  of  the  Mardy  Electric  Light  Co.. 
Ltd.,  Mardy  Station,  Rhondda  Valley.  The  plant  was  in- 
stalled in  1911  by  the  G.  E.  Co.,  Ltd.,  and  is  now  being  sold 
owing  to  the  change-over  from  d.c.  to  a.c.  Instructed  by  the 
Ijiquidator,  Messrs.  S.  M.  Wilkinson  and  Co..  are  inviting 
ofTeis  for  the  stock,  fittings  and  fixtures  of  Messrs.  Evans, 
Dewhurst  it  CoUey,  Ltd..  electrical,  mechancial,  and  motor 
engineers,  of  West  Wharf,  Cardiff.  The  Yorkshire  Electrical 
Power  Co.  has  for  disposal  two  water-tube  boilers,  super- 
heaters, and  hand-fired  furnaces,  condensing  plant,  pumps. 
&c.     (See  our  advertisement  pages  to-day.) 


LIGHTING     AND    POWER    NOTES. 


Aberdeen. — Phice  Reductions. — The  Electricity  Committee 
has  reduced  the  price  of  electricity  by  id.  per  kWh  aa  from 
July  last.  The  price  per  kWh  will  now  be  as  follows: — 
Private  hghting,  5id, ;  public  lighting,  3Jd. ;  heating  and 
cooking,  lid.;    and  power  (lowest  rate),  lid. 

Argentina. — W.mer-Power  DKVhxoiMENT.— The  Minister  of 
Public  Works  of  the  Province  of  Mendoza  has  submitted  to 
the  Legislature  of  that  province  a  gigantic  scheme  for  the 
exploitation  of  the  water-power  which  is  now  going  to  waste, 
and  which  the  Minister  says  can  bo  economically  utihsed  for 
the  generation  of  electrical  energy  and  the  irrigation  of 
625,000  acres  of  land.  The  Government  proposes  the  construc- 
tion of  plant  on  the  River  Atual  at  a  point  near  the  town 
of  Nihuil  to  generate  from  40,(X)0  to  100.000  h.p.  of  electrical 
energy.  Government  engineers  have  pointed  out  that  from 
Nihuii  to  Mendoza.  a  distance  of  nearly  300  miles,  electrical 
power  can  easily  be  conveyed  for  lighting  and  industrial 
purposes.  At  present  the  supplying  of  light  and  power 
involves  the  transport  of  fuel  from  Buenos  .\ires,  and 
to  produce  40,000  h,p.  by  Die.iel  engines  would  require  a 
.supply  of  70,080  tons  <if  crude  iietroleum  per  annum.  The 
Minister  has  asked  the  1  x'gislatino  to  pass  a  law  authorising  the 
calling  of  tenders  for  a  concession  to  l>e  granted  for  the  instal- 
lation and '  o(ieration  of  the  hydro-electric  plant  at  Nihuil. 
notification  to  be  given  in  all  foreign  countries,  with  a  term 
of  six  months  for  the  submission  of  offers.  Pull  details  of  the 
project  can  be  obtained  from  the  Minister  of  Public  Works. 
City  of  Mendoza,  Argentina.— /iViifrr's  Trade  Service  (Buenos 
Aires). 

Australia.— M.vNi.v  (Sydney).— The  Council  is  to  borrow 
j£25,000  for  extending  its  electric  str^t  lighting  and  maips. 
—Reutcr's    Trade    Service    (Melbourne). 

Bangor.— ELECTRiorrY  Scheme.— The  Urban  Council  haa 
under  consideration  a  scheme  for  supplying  the  district  with 
electricity.  The  estimated  cost  of  carrying  out  the  work  is 
£38,300.  " 
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Barnes.— Proposed  New  Plakt.— Last  year  a  proposal  to 
install  an  additional  turbo-alternator,  with  the  necessary  con- 
verting plant,  was  deferred  owing  to  the  excessive  cost.  The 
engineer  has  now  reported  that  the  additions  are  urgently 
needed,  and  he  has  therefore  been  instructed  to  prejiare  esti- 
mates for  the  plant. 

Bedford.— AiPLicATio.N  for  Order. — The  Town  Council  has 
applied  to  the  Electricity  Commissioners  for  a  Special  Order 
extending  the  area  of  supply  to  the  parishes  of  Kempston. 
Wootton,  Stagsden,  Biddonham,  Bromham,  Paveiiham,  Oak- 
ley, Clapham.  Milton  Ernest,  Bevensden,  Wilden,  Renhold, 
Goddington.  Willington,  Cople,  Cardington,  Eastcotts,  Wils- 
hamslead.  and  Elstow. 

Bo'oess.— Trv.nsfer  of  Undertaking- — At  a  recent  meeting 
of  the  Town  Council  it  was  agreed  to  take  over,  as  from 
July  next,  the  control  and  management  of  tl.ie  town  electricity 
undertaking,  which  At  years  ago  was  leas<;d  to  the  National 
Electric  Construction  Co.,  Ltd.  The  capital  exi>euded  oh  tlie 
uorks  to  date  is  f .59,(KiO,  and  the  amount  out^itanding  .il'i.tXK). 

Canada.  —  Newfoundland.  —  According  to  Washingtfln 
ef&eials  of  the  Newfoundland  Business  Men's  Committee,  the 
Premier  (Sir  Richard  Squires)  is  now  in  London  negotiating 
for  British  support  for  the  235,000  h.p.  electrical  plant  which 
is  to  be  installed  on  the  Humher  River,  Newfoundland. — 
Westminster  Gazette. 

Cardiff.— Price  Reductions. — The  Electricity  Committee 
has  recommended  the  following  reductions  in  the  charges  for 
electricity  :  Lighting,  from  6Sd.  to  SJd.  per  kWh;  power,  from 
■2id.  to  "ijd.  per  kWh ;  heating  and  cooking  IJd.  per  kWh 
during  the  winter  quarters,  and  IJd.  per  k\\'h  for  the  summer 
quarters. 

Carlisle. — Year's  Working. — The  report  of  the  City  electri- 
cal engineer  (Mr.  C.  W.  Salt)  for  the  year  ended  March  31st, 
1922,  states  that  the  total  revenue  of  the  electricity  undertak- 
ing was  f.53,470,  as  compared  with  ±'54,618  in  the  previous 
rear.  The  total  working  expenditure  fell  from  ^£41,492  to 
Je3«..5.S3,  increasing  the  gross  surplus  from  f  13.126  to  Jei4,937. 
{'apit.nl  charges  increa,<ed  from  ^12.692  to  .414,.3.58.  leaving  a. 
net  profit  of  foTO,  a,s  compared  with  £4-55  in  1920-21.  The 
amount  of  energy  sold  decreased  from  6.220..535  to  5,886,68(» 
kWh.    The  capital  expenditure  during  the  year  was  i?14,9.38. 

Contineatal. — Bolgaru.— Water  Power. — A  report  upon 
the  hydro-electric  resources  of  Bulgaria  by  the  U.S.  Vice-Con- 
snl  at  Sofia  was  recently  published  in  Commerct  Reporls.  It 
ii  itated  that  the  estimated  potential  water-power  amoimts  tr) 
over  a  million  electrical  horse-power.  According  to  projects 
recently  planned  for  its  utilisation  only  about  1.50,()00  h.p. 
would  be  required  primarily  for  the  electrification  of  the  rail- 
ways and  industries,  leaving  the  remainder  for  lighting  and 
agricultural  purposes.  A  programme  drawn  up  by  the  State 
proposes  the  construction  of  a  number  of  hydro-electric 
stations,  interconnected  with  transmission  lines  throughout 
the  country.  The  State  recognises  the  necessity  for  the  aid 
of  foreign  construction  companies  in  order  to  obtain  the  full 
benefit  of  their  superior  technical  knowledge,  construction 
methods,  and  equipment.  To  this  end  all  work  to  be  under- 
taken will  be  publicly  advertised. 

The  preliminarv  estimate  of  the  cost  of  the  State  project 
amounts  to  260,000,000  leva  (£1  =  700-750  leva,  August  22nd). 

Crieff.— Electkicity  Supply.— The  Town  Council  is  to  tians- 
fer  the  scheme  for  the  introduction  of  electricity  to  a  local 
company  to  be  named  "The  Crieff  Electric  Supply  Co.," 
cancel  the  Special  Order  already  obtained  by  the  Council,  and 
co-operate  with  Edmundson'a  Electricity  Corporation,  Ltd..  in 
carrj'ing  out  the  scheme. 

Edinburgh.- PROOBF.SS  of  thb  Poutobhi.lo  Station. — The 
three  10,000-k\V  turbo-alternators,  with  their  condensers,  air 
pumps,  and  auxiliary  plant,  at  the  new  Portohello  pow-er  sta- 
tion, are  now  complete,  with  the  exception  of  a  small  aniuunt 
of  pipework.  Two  of  the  boilers  are  pratticaUy  finished,  and 
a  third  will  probably  be  ready  by  November.  It  is  anticipated 
that  this  will  be  sufficient  to  meet  this  winter's  demand. 

Glasgow. — Elfctiuwty  Extensions. — It  is  recommended 
that  permission  be  granted  to  the  Clyde  Valley  Electrical 
Power  Co.  to  carry  out  the  necessarj-  mains  extensions  for 
the  purpose  of  giving  a  supply  of  electricity  to  the  Tollcro.ss 
housing  area,  the  nearest  cable  belonging  to  the  Corporation 
being  two  miles  distant. 

Hereford. — Result  of  Inquiry.- The  Bath  Chronicle  states 
that  di.qquieting  di.sclosures  are  the. result  of  an  inquiry  by  a 
upecial  committee  of  the  City  Council  into  the  financial  posi- 
tion of  the  Corporation's  Electricity  Committee.  Hereford 
wa«  the  firit  municipality  in  this  country  to  establish  a  scheme 
for  supplying  electricity  to  towns  and  villages  within  20  miles. 
and  in  three  years  the  Council  has  spent  over  JBIOO.OOO.  Tt 
was  stated  at  the  inquiry  that  of  that  amount  £10.000  could 
not  be  accounted  for.  and  that  one  firm  was  paid  f900  com- 
mission on  rxjles  supplied  by  another  firm. 

•  Hove  and  Aldrington.— Year's  'V\'orking.— The  report  on 
the  working  of  the  Hove  eleftricity  undertaking  for  the  ye.ir 
mded  March  31st  Ia=it.  shiHt!  a  total  revenue  of  £45,<X)7.  as 
compared  with  £.39.703  in  the  previous  year.  Working  e\- 
pkenses  amounted  to  £36.107.  Waring  a  gross  profit  of  £18,900. 
ifter  payment  of  capital  charges  there  wa«  a  net  ptofit  of 


£6,049.  In  the  previous  year  there  was  a  surplus  of  £2,959. 
The  number  of  kWh  sold  mcreased  from  1,290,5(1-1  to  1,456,8151. 
A  total  of  £17,752  was  spent  during  the  year  on  capital 
account;  this  included  machinery,  £7,125;  mains,  £1,531; 
bulk  supply  mams,  £7,32*.t;  and  "meters,  £1,177.  The  Elec- 
tricity Committee  has  recommended  a  reduction  of  Id.  per 
kWh  in  the  charge  for  electricity  lor  lighting  purposes,  be- 
ginning from  the  September  quarter's  readingf^. 

The  working  of  the  Aldrington  electricity^  undertaking  for 
the  past  year  shows  a  total  income  of  £4,170.  \\  orking  ex-  ■ 
penses  absorbed  £2^611.  leaving  a  gross  protit  of  £1,459.  After 
meeting  cai>ital  charges,  &c.,  there  was  a  net  profit  of  £339, 
as  compared  with  £34  in  the  previous  vear.  '  Ihe  number  of 
k\\'h  s*)ld  rose  from  112,784  to  129,913  . 

Keith  (N.B.). — Electricity  Schemk  AnAXDONF.D.— 'The  Town 
Council  has  decided  not  to  proceed  with  the  in.stitution  of  an 
electricity  supply  for  the  district,  and  the  special  committee 
formed  for  the  purpose  has  been  discharged.  Messrs. 
Edmundson's  Electricity  Corporation.  Ltd.,  had  offered  to 
form  a  company,  provided  that  £5,000  or  more  was  subscribed 
by  residents. 

New  Zealand. — Devonport.— The  Borough  Council  has 
under  consideration  the  raising  of  a  loan  of  .£4U.0lHj  in  connec- 
tion with  the  supplying  of  electricity  to  the  town.  The  amount 
would  he  expended  in  the  following  manner  :  Purchase  of 
present  installation,  £25,000;  alterations  to  existing  mains, 
£3,000;  alterations  to  plant  at  pumping  station.  £2,(X)0;  instal- 
lation of  new  plant,  £10,000.  A  report  prepared  by  the  Coun- 
cil's consulting  engineer  states  that  a  profit  of  £5,000  per 
annum  could  be  exijected  without  any  increase  of  existing 
rates. 

Ashbdrton. — The  poll  in  connection  witn-p  loan  of  £29G,5UO 
to  provide  for  the  installation  of  electric-light  and  power  m 
the  district  has  resulted  in  a  large  majority  favourable  to  the 
proposal. — Renter's  Trade  Service  (Melbourne). 

South'East  Lancashire  District. — Electricity  Advisory 
Board. — The  South-East  Lancashire  Electricity  Board,  at  a 
meeting  on  Septeml>er  19th,  approved  proposed  contracts  for 
bulk  supplies  from  the  T^'incasbire  Electric  Power  Co.  to 
RadclilTe  Urban  District  Council  and  Rochdale  Corporation, 
and  from  the  Manchester  Corporation  to  the  Lanca.shire  Ele<- 
tric  Power  Co. ;  and  also  the  construction  of  certain  mains  in 
connection  with  such  suppUes.  The  Board  is  in  operation  in 
all  resjiects  as  though  the  Order  had  been  approved  by  Par- 
liament, and  has  prescribed  forms  in  order  to  standardise  pro- 
cedure in  relation  to  the  submission  of  material  facts  by  con- 
stituent authorities  in  connection  with  their  proposals.  The 
Board  has  also  instructed  the  Engineering  Advisory  Commit- 
tee to  consider  and  report  upon  the  adjustment  of  running 
hours  of  the  generating  stations  in  such  manner  as  to  effect 
the  maxuuum  economy  in  the  production  of  electricity;  and 
the  principles  w'hich  should  govern  the  charges  to  be  made 
for  reciprocal  stand-by  and  bulk  supphes.  The  Board  has 
recommended  the  Electricity  Commi.ssioners  to  amend  the 
Order  so  as  to  provide  for  the  addition  to  the  Engineering 
Advisory  Committee  of  a  member  representing  the  distributing 
authorities,  and  in  anticipation  of  this  amendment  the  dis- 
tributing authorities  have  appointed  Mr.  H.  C.  Busbridge,  tHe 
engineer  to  the  Swinton  and  Pendlebury  Urban  District 
Council. 

Winchester. — Year's  Working. — The  accounts  of  the 
municipal  electricity  undertaking  (engineer :  Mr.  L.  Ayton) 
for  the  year  1921-22  .show  a  total  revenue  of  £30,458,  as  com- 
pared with  £33,563  in  the  previous  year.  The  working  ex- 
penditure totalled  £22,497,  as  against  £25,147,  leaving  a  gross 
balance  of  £7,961  (£8,416).  .4fter  payment  of  interest,  sink- 
ing fund,  and  other  charge.s,  a  balance  of  £1,047  was  carried 
forward ;  this  was  slightly  greater  than  the  equivalent  figure 
in  the  previous  year — £1,022.  The  expenditure  on  capital  ac- 
count during  the  year  was  £12.759,  the  principal  item  being 
£10.311  for  machinerv.  The  total  euergv  .,sold  increased  i'rom 
l,)07,«14  to  1,493,161  kWh.  The  jeport  states'  that  the  new 
turbo-geneiator  set  was  not  delivered  until  September  la.st, 
and  con.si'quently  was  only  in  service  from  Novemijer  onwards. 
The  two  I'jclliss-Parker  sets  were  sold  for  £1,250,  which  was 
£2')0  above  their  estimated  value. 

Wolverhampton. — Year's  Working. —The  report  of  the 
Electricity  Committee  upon  the  undertaking  (engineer :  Mr. 
S.  T.  Allen)  for  the  year  1921-22,  records  a  total  revenue  from 
all  sources  of  £164,552,  as  compared  with  £19'i,.369  in  the 
previous  year.  Working  expenses  amounted  to  £94,777,  as 
against  £119,932,  leaving  a  gross  profit  of  £69,775  (£73,437). 
.\gainst  this  was  charged  an  amount  of  £.55,973,  including 
.t5,0<iO  transferred  to  the  Improvement  Fund,  giving  a  net 
profit  of  £13,941,  the  whole  of  which  was  transrerred  to  the 
Reserve  Fund.  Last  year  there  was  a  profit  of  .f27,064.  The 
Be.serve  Fund  now  stands  at  £63.929.  'flie  capital  account 
shows  an  expenditure  of  £41,105  during  the  year,  the  principal 
items  being  £31,765  expended  upon  mains  and  services,  and 
£8,619  for  transformers.  The  amount  of  energy  sold  under- 
went a  serious  decrease,  viz.,  from  21,559,351  to  16,208,656 
kWh,  providing  yet  another  proof  of  the  bad  state  of  industry 
during  the  year. 

ScuFMF.  Foii  Unf.mplovi:d. — In  order  to  provide  work  for  the 
nnernployed  during  the  winter  a  scheme  has  been  submitted 
to  the  Unemploved  Grants  Committee  for  laving  mains.  &c.. 
at  a  cost  of  £8,700. 
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St.  Helens.— Ykaii's  Working. — The  total  revenue  of  the 
electricity  undertaking  for  the  year  ended  March  31st  last  was 
i;87,6'29,  as  compared  with  £i2],.5]u  in  1920-21.  Working 
expenses  were  ,£62,579,  as  against  ;£]00,2;33,  leaving  a  gross 
profit  of  £25,050  (i;21,282).  After  the  paynaent  of  capital 
charges  and  the  crediting  of  various  amounts,  including 
.£3,862  brought  forward  from  the  previous  year,  the  sum  of 
.£4,888  was  carried  forward.  During  the  year  the  sum  of 
£50,506  was  spent  on  capital  account ;  this  included  £16,560 
for  machinery.  £15,081  for  sub-station  buildings  and  equip- 
ment, and  £12,614  for  mains  and  services.  A  total  of 
13.1.S7,606  kWh  of  energy  was  sold,  a  dechne  of  over  8,000,000 
on  the  previous  year's  figure. 

Warrington.— Year's  Working.— The  accounts  of  the  Cor- 
poration electricity  supply  undertaking  (engineer :  Mr. 
F.  v.  L.  Mathias)  show  that  the  income  during  the  year 
ended  March  31st  last  amounted  to  £103,054,  as  compared 
with  £123,365  in  the  preceding  period.  The  total  amount  of 
working  expen.sos  wa.<!  £65,2.39,  as  against  £92,511 ;  this  reduc- 
tion was  due  mainly  to  a  fall  in  generation  co.sts  from  £63,520 
to  £41,765.  The  gi-oss  surplus  was  thus  £37,815,  as  compared 
with  £31,153  in  1920-21.  Aftei-  crediting  interest  on  invest- 
ments and  deducting  capital  charges,  a  net  profit  of  £11,215 
remained :  this  compared  with  £12,037  in  the  previous  year. 
The  capital  expenditure  during  the  year  was  £49,490. 
"  machinery,  tools,  &c.."  accounting  for  £30,428,  and  mains 
and  services  for  £10,525.  In  common  with  the  majority  of 
undertakings  there  was  a  decline  in  the  amount  of  energy 
sold— from  9.681.226  to  8.019.814  kWh.  The  capacity  of  the 
plant  remained  at  7,750  kW. 

York.— New  Hydro-Electric  Station.— It  is  stated  in  the 
Yorkshire  Press  that  the  hydro-electiic  station  at  Linton 
Lock  is  expected  to  be  in  operation  before  next  Christmas. 
The  installation  will  consist  of  three  turbines,  two  of  560 
b.h.p.  and  one  of  410  b.h.p.,  driving  6,000-V  alternators 
through  gearing.  The  power  will  be  transmitted  a  distance 
of  II (  miles  to  a  sub-station  at  Lendal  Bridge,  York,  at  the 
generated  'voltage ;  it  will  there  be  trani^fonned  and  con- 
verted into  d.c.  at  •£M^  V.  The  total  cost  of  the  scheme  will 
be  between  .sixty  and  seventy  thousand  pounds,  and  it  is 
estimated  that  a  saving  of  4.00o  tons  of  coal  per  annum  will 
be  effected. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia.— Niiw  South  Wales. — The  Sydney  Sun  states 
tliat  while  it  has  been  decided  that  the  Bankstown  line  shall 
be  the  first  to  be  electrified,  even  this  is  a  long  way  off.  There 
seems  little  prospect  at  present  of  the  Treasury  providing  the 
money  for  the  work.  The  electrification  of  the  North  Shore 
line  Ues  in  the  still  remoter  distance.  The  Commissioners  have 
lung  been  urging  the  electrification  of  the  Newcastle  steam 
tiMiuways,  which  are  losing  £40,000  a  year  through  the  com- 
petitiou  of  the  'buses.  No  money,  however,  can  be  found  for 
thi.s  work,  though  it  is  claimed  that  it  would  be  highly  re- 
munerative. 

Birmingham.— Proposed  New  Eoute. — The  City  Council 
has  under  consideration  a  number  of  winter  relief  schemes 
lor  pi'oviding  work  for  the  unemployed.  It  is  proposed  to 
.spend  £776.000;  this  amount  will  include  £187,700  for  the 
i-onstructiou  of  a  tramway  tiack  to  Rubei'y  and  Eedual, 
villages  on  the  Worcestershire  side  of  the  city. 

Bradford.— Year's  Working.— The  report  of  the  general 
manager  of  the  Corporation  tramways  (Mr.  R.  H.  Wilkinson) 
for  the  year  ended  March  31st,  1922,  show.s  a  total  combined 
revenue  (general,  railless,  and  parcels)  of  £721,547,  as  com- 
pared with  £718,539  in  the  previous  year.  The  working  ex- 
penses totalled  £588,803,  as  against  £653. '.K)3,  leaving  a  gross 
surplus  of  £132,744  (£64,636).  This  was  mailo  up  of  a  surplus 
on  general  account  of  £143,388  and  deficits  of  £8,068  upon 
the  railless  traction  account,  and  of  £2,576  upon  the  parcels 
account.  Capital  charges,  &c..  absorbed  £76,128,  giving  a 
final  result  of  £56,616  profit,  as  compared  with  a  net  deficit 
of  £16.434  in  1920-21.  The  increased  revenue  was  due  to  the 
higher  scale  of  fares,  with  a  2d.  minimum,  put  into  operation 
in  October,  1920.  The  receipts  per  car-mile  were  28.440d.,  as 
compared  with  27.292d.  in  the  previous  year.  The  working 
expenses  were  reduced  from  23.493d.  to  22.088d.  per  car-mile. 
The  car-mileage  was  6.132.403,  a  decrease  of  215,001.  The 
route  mileage  of  the  tramways  operated  by  the  Corporation  is 
now  59  miles,  or  109  miles  of  single  track.  The  railless  trolley 
routes  have  a  total  length  of  9i  miles,  and  further  extensions 
are  contemplated  in  the  near  future. 

Continental.— Spain. — A  conce.ssion  for  the  construction  and 
working  of  an  electric  tramway  in  Pontevedra  has  been 
granted  to  Don  Teodosio  Dominguez. 

The  Sociedacl  Anonima  Ferrocarril  Metropolitano  de  Barce 
lona  (Barcelona  Underground  Railway)  has  concluded  an 
agreement  with  the  Town  Council  to  accord  the  latter  a  shai-e 
in  its  profits,  to  pay  a  yearly  fee  and  satisfy  nil  the  require- 
ments of  the  municipality.  The  network  of  this  second  under- 
ground company  in  Barcelona  will  cross  the  city  from  north  tu 


south,  and  the  company  undertakes  to  build  an  underground 
line  starting  from  Bollblanch  and  ending  at  San  Andres.  From 
this  line  a  branch  will  be  made  to  the  grounds  of  the  electrical 
exhibition,  which  is  to  be  held  in  1934.  The  Collblanch-Eian 
Andres  hue  will  be  completed  in  18  months,  and  the  total  cost 
is  estimated  at  30,00(J,000  pesetas.  To  further  the  construction 
of  the  Exhibition  of  Electrical  Industries  the  Town  Council 
has  sanctioned  the  borrowing  of  70,000,000  pesetas. 

Active  progress  is  being  made  with  the  equipment  of  Madrid 
with  an  underground  electric  railway  service.  By  1924  the 
Compania  Metropolitano  Alfonso  XIII.  will  have  completed  the 
Sol  to  Ventas  line,  which  will  give  4  km.  of  extensions,  witli 
eight  new  stations.  Other  extensions  are  under  way  or  in  toii- 
templation.  Foreseeing  that  the  supply  of  current'fn.io  exist- 
ing sources  may  not  cover  its  future  needs,  the  comoiny  las 
begun  the  erection  of  a  large  steam-driven  generating  st.^ticn 
in  the  Calle  Pacifico,  which  is  expected  to  be  working  by  the 
summer  of  1923. 

According  to  the  Westminster  Gazette,  a  scheme  for  the 
electrification  of  10,000  kilometres  of  Spanish  railways  bv 
utilising  waterfalls,  at  a  cost  of  1,400,000,000  pesetas,  is 
under  discussion. 

Italy. — The  Societi  Anonima  delle  Ferrovie  Economidre  de 
Bruxelles  has  secured  authorisation  to  electrify  the  Biello  to 
Mongrando  railway.    The  line  is  8,185  km.  in  length. 

Edinburgh.— New  Eodte.— The  Corporation  is  t<i  extend  the 
tramways  from  Murrayfield  terminus  to  Corstorphine  at  a  cost 
of  £43,000. 

Glasgow.— Purchase  ok  Paislot  Undertaking— In  connec- 
tion with  the  proposed  acquisition  by  the  Corporation  of  the 
Paisley  ti'amways,  the  Town  Council  has  agreed  that  £18.000 
be  paid  to  Paisley  Corporation  as  c6mi.>ensation  for  the  loss 
of  revenue  from  electric  energy  supplied  to  the  tramways. 

India.^-RAiLWAY  Electrieication  .— The  Raihray  Gazette 
states  that  the  Indian  Government  has  now  sanctioned  the 
electrification  of  a  large  portion  of  the  Bombay  suburban  lines 
of  the  Great  Indian  Peninsula  Railway  and  tenders  for  the 
necessary  plant  will  be  called  for  at  an  early  date.  The  por- 
tion to  be  electrified  includes  the  Great  Indian  Peninsula 
local  lines  from  Victoria  terminus  to  Thana  and  the  harbour 
branch  which  runs  through  Sewri  to  join  the  main  line  at 
Kurla.  It  also  includes  the  Mnhim  Chord  branch  connecting 
up  to  Mahim  on  the  Bombay,  Baroda  &  Central  India  Rail- 
way. The  latter  branch  will  enable  passengers  from  the  resi- 
dential districts  around  Bandra  to  travel  direct  to  Victoria 
terminus.  The  next  step  of  the  Government  in  this  direction 
will  no  doubt  be  to  sanction  the  similar  electrification  which 
is  proposed  on  the  Bombay.  Baroda  &  Central  India  subur- 
ban line.  The  overcrowding  to  be  seen  at  present  on  the 
suburban  trains  of  this  railway  is  evidence  that  the  fast  and 
frequent  service  which  electrification  would  provide  is  much 
overdue.  It  is  hoped  that  the  first  portion  of  the  new  elec- 
trified service  on  the  Great  Indian  Peninsula  Railway  will  be 
in  operation  before  the  end  of  l'X3.  The  total  expenditure 
will  probably  reach  two  millions  sterling  apart  from  the  elec- 
trification of  the  ghats  line,  which  will  probably  be  carried 
out  subsequently. 

Bombay. — The  employes  of  the  tramway  undertaking  are  on 
strike.  It  is  stated  that  the  strike  was  due  to  the  non- 
recognition  of  their  union. 

London. — Forecast  of  Reduced  Fares. — The  H'esdniiister 
Gazette  stated  last  week  that  reductions  in  the  fares  charged 
by  the  "  Underground  "  companies  are  imminent,  as  the  Rail- 
way Rates  .\dvi.sory  Committee  has  the  matter  in  hand.  The 
same  journal  also  stated  that  "  the  main-line  compauiej  are 
to  reduce  ordinary  passenger  fares  shortly  by  25  per  cent,  ou 
present  rates." 

Electric  Railway  Extension. — Modern  Transport  states  that 
tenders  will  shortly  be  invited  for  the  extension  of  the  Metro- 
politan and  Great  Central  .loint  Railway  from  Rickmansworth 
to  Watford.  It  is  the  intention  ultimately  to  electrify  the  Une 
throughout  from  Harrow  to  Watford ;  the  present  express 
services  of  the  Metropolitan  Railway  will  then  be  extended  to 
afford  through  fast  trains  to  the  City  via  the  Inner  Circle 
line. 

Report  on  Collision.— The  report  of  Col.  J.  W.  Pringle  to 
the  Minister  of  Tiansport.  upon  the  collision  on  July  12tli 
between  an  electric  train  and  a  buffer  stop  at  the  Eahng 
Broadway  (G.W.R.)  station,  has  Ijeen  published.  The  train, 
which  weighed  about  119  tons,  was  fitted  throughout  with  a 
Westinghouse  air  brake  ;  the  single  buffer  stop  had  a  17-in.- 
diamett-r  piston  with  an  S-ft.  stroke,  and  was  calculated  to 
offer  resistance  sufficient  to  withstand  the  thrust  of  a  200-ton 
train  moving  at  a  speed  of  10  m.p.h.  In  this  inst^mce  the 
hydraulic  (oil)  ram  was  pushed  in  5  ft.  9  in.  Two  qualified 
drivers  were  in  the  motor  cab.  and  the  continuity  of  the 
brake  bad  been  tested  and  found  satisfactory;  the  brake  had 
been  employed  in  pulling  up  the  train  at  tlie  previous  station. 
The  driver  stated  that  he  cut  off  the  current  at  the  proper 
place  when  the  train  was  travelling  at  about  30  m.p.h.  When 
the  speed  had  fallen  to  20  m.p.h.  he  applied  the  brake,  and 
he  tliought— although  he  was  not  certain — that  the  too-rapid 
deceleration  made  him  release  the  brake.  When  he  re-applied 
it  the  brake  did  not  give  the  expected  effect,  and  so  he 
made  a  third  application  while  passing  the  station  platform. 
He  then  made  an  emergency  application  of  the  brake,  which 


452 


THE     ELECTRICAL     REVIEW,  [Vol.  91.    No.  2,340,  September  l>9,  1922. 


caused  the  train  to  skid  and  collide  with  the  buffer  stop.  The 
driver  admitted  that  the  accident  was  due  to  his  bad  manipu- 
lation of  the  brake. 

"'  Cndekgrol.nd  '  Extensions. — The  Times  states  that  it 
is  hoped  to  be  able  to  run  through  trains  from  Edgware  to 
Moorgate  by  October  1st  next  year,  but  that  the  through  ser- 
vice from  Edgware  to  Clapham  Common  is  not  expected  to 
be  commenced  for  at  lea^t  two  years.  The  enlarging  of  the 
City  and  South  London  tube  is  causing  surprisingly  little  m- 
convenience  to  passengers.  The  extension  of  the  Hampstead 
line  from  Colder  s  Green  to  Edgware  is  well  advanced,  and  it 
is  hoped  that  this  section  will  be  open  to  tiaffic  bv  October  1st, 
19-23. 

Newcastle=on>Tyne.— Year's  Wohkixg.— The  annual  re- 
port of  Mr.  Ernest  Hatton,  engineer  and  general  manager  of 
the  Corporation's  electricity  and  transport  undertaking,  shows 
that  while  the  year  ended  March  31st  last  finished  with  a 
debit  balance  of  £"2,667,  the  reserve  fund  had  also  been  prac- 
tically wiped  out,  the  balance  remaining  being  only  i'946. 
Mr.  Hatton  draws  attention  to  the  fact  that  the  stoppage  m 
the  mining  industry  had  materially  affected  the  undertaking, 
involving  considerable  exiJenst^  in  providing  oil  fuel  plant,  as 
well  as  the  oil  fuel  it.'ielf.  The  strike  of  the  tram-workers  on 
the  48-hours'  question  in  February  and  March  also  cost  the 
department  some  £13,000.  The  financial  statement  in  the  re- 
port shows  a  total  revenue  of  £.54fi.818,  compared  with 
£580,268  in  the  previous  year.  Working  expenses  were 
£467,735.  against  498,966  in  the  previo\is  year.  The  gross 
profit  was  £79,083,  to  which  was  added  interest  on  invest- 
ments £2.810,  making  a  total  of  £81,893  available.  Of  this 
sum  £28,431  was  ab.sorbed  by  interest  on  capital,  and  £42,555 
for  redemption  of  debt ;  other  smaller  items  reduced  the 
balance  to  £7.253;  income  tax  required  £9,920,  causing  a 
deficit  of  £2,667.  The  gross  capital  expenditure  on  the  under- 
taking has  reached  £1,611,921.  The  traffic  revenue  per  car- 
mile  was  22.6.5d.,  and  the  total  operating  costs  pev  car-mile 
19.508d. 

Reading.— Extension  of  Time. — The  Minister  of  Transport 
has  extended  the  time  of  the  Corporation  Act  for  the  comple- 
tion of  the  tramways  until  July,  1924. 

South  Shields. — Year's  Workinc;.— The  annual  report  on 
the  working  of  the  tramway  undertaking  for  the  past  year 
shows  a  total  revenue  of  £89..533  as  compared  with  £102,085 
in  the  previous  year.  Working  expenses  amounted  to  £84,581 
(£98,707)  leaving  a  gross  profit  of  £4,952.  After  deducting 
capital  charges  there  was  a  deficit  of  £8.686.  The  number  of 
passengers  carried  decreased  from  18,115,530  to  15,195,139,  and 
the  total  number  of  car-miles  run  rose  from  1,140,137  to 
1.142.131.  This  i.s  the  first  year  in  which  the  receipts  have 
shown  a  decrease. 

Warrington.— Pnoi'osKD  Track  Renewals.— The  Town  Coun- 
cil has  under  consideration  a  proposal  to  expend  £16,000  for 
the  reconstruction  of  the  tramway  track  in  Liverpool  Koad, 
and  the  relaying  of  the  section  between  Pickmere  Street  ami 
Atherton's  Quay. 

Wolverhampton. — Track  Rknewai,s. — It  is  proposed,  in 
order  to  jirovide  work  for  the  unemployed,  to  relay  certain 
portions  of  the  tramway  track  at  a  cost  of  £.56,685. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


Austria.— Mahcom  Concks.sion  1!atiiii;i_i.— The  Kcparatiuus 
Commission,  having  ratified  the  Austrian  (ioverninent'B  con- 
cession to  Marconi's  Wireless  Telegraph  Co.,  the  final  docu- 
ments relating  to  that  concession  have  been  signed  and  are 
now  in  Ijondon.  By  this  conces.sion  the  Marconi  Co.  is  given 
the  .s^)le  right  to  erect,  and  to  work  for  30  years,  wireless 
stations  for  public  traffic  between  Austria  and  all  other 
countries. 

Brazil.— Telephone  CoNCEssinN.— The  Brazilian  Traction, 
Light  &  Power  Co.  has  been  gi anted  a  concession  in  connec 
tion  with  telephone  services  in  the  Federal  district  by  the  Eio 
de  .Janeiro  Municipal  Council.  Among  the  improvements  em 
bodied  in  the  contract  is  permission  to  vary  charges  in 
accordance  with  the  rate  of  sterling  exchange.  Revisions  may 
be  made  at  intervals  of  four  years. 

China.— Proposed  Aoree.mf.nt.— It  is  proposed  to  come  to 
an  agreement  with  the  Chinese  Government  as  to  the  disposi- 
tion of  the  radio  stations  at  Tsingtau  and  Tsinan  and  to 
arrange  for  the  continued  oi)eration  of  the  submarine  cables 
between  Tsingtau  and  Sasebo.  The.'*  two  units  were  part  of 
the  communication  system  developed  and  administered  by  the 
(lermans  and  taken  over  by  the  Japanese  during  the  war. — 
T.  a  T.  Age. 

Germany.—"  BROAiiCAsTiMi  "  Service.— A  public  "  broad- 
casting "  service  has  been  instituted  by  the  State  for  the 
dissemination  of  market  reiK.rls  and  other  commercial  news, 
Ij;  is  considered  that  this  will  relieve  the  congestion  on  the 


telephone  and  telegraph  services  to  a  great  extent.  The  receiv- 
ing apparatus  is  installed  and  maintained  at  an  annual  fee. 
It  is  proixjsed  to  inaugurate  a  lecture,  concert,  &c.,  "  broad- 
casting "  scheme  shortly. 

Italy.— New  Cables.— The  Ministry  of  Posts  and  Telegraphs 
is  undertaking  some  extensive  repairs  in  telegraphic  com- 
munications between  Sicily  and  the  mainland.  In  addition, 
two  new  submarine  cables  are  to  be  laid  between  Messina  and 
Catania,  and  between  Catania  and  Syi-acuse.— Co»imerc«» 
Hcports. 

Sweden. — New  Radio  St.wion. — Competing  with  the 
English,  French,  and  Gei-mans,  the  Americans  were  successful, 
according  to  a  message  received  on  .Vugust  22nd  from  E.  P.  W. 
.\lexanderson,  chief  engineer  of  the  Radio  Corporation  of 
.\meiica,  in  securing  a  contract  with  the  Swedish  Government 
for  furni.shing  apparatus  for  a  high-power  radio  station  to 
handle  direct  wireless  communications  lietween  the  United 
States  and  Sweden.  The  total  cost  of  the  station  erected  will 
proliably   be  over  li;2,000,000.— T.  d;  T.  Age. 

The  Telegraph  Service.— Anolo-Irish  Cables  Cut. — On 
Septciiibi'r  22nd  the  cables  between  Dublin  and  England  were 
cut  at  the  Dublin  end.  Imt  were  restored  by  September  25th. 

The     Telephone     Service. — The     work    of    placing    the 

London-Glasgow  telephone  line  underground  is  proceeding 
rapidly.  Over  150  miles  of  roadway  north  of  Leeds  has  been 
opened  up  and  50  miles  has  been  relaid.  "  Spur  "  cables 
from  Edinburgh,  Leicester,  Leeds,  Newcastle,  and  Derby  are 
in  course  of  installation  to  connect  up  with  the  main  system. 

New  Exchanges. — Two  new  exchanges  were  put  into  com- 
mission on  September  23rd.  The  first,  at  Wallington,  is  a 
480-line  exchange,  and  174  lines  have  been  transl'en-ed  to  it 
from  Sutton  and  Croydon.  The  other  exchange,  at  Aldershot 
Post  Office,  is  a  c.b.  system  taking  the  place  of  the  old  mag- 
neto equipment.  The  exchange  has  40  per  cent,  greater 
capacity  than  the  equipment  it  replaces,  and  it  is  to  be  con- 
siderably extended. 

Extension  of  the  "  Toll  "  System. — A  wide  extension 
of  the  "  toll  "  system  of  dealing  with  calls  from  London 
to  outer  districts  is  about  to  be  put  into  operatira.  The 
ixtcnded  area  embraces  a  further  89  towns,  including 
Urighton,  (Juildford,  Chelmsford,  and  Tonbridge. 

United  States.— Wireless  Agreement. — Tlie  circumstances 
affecting  two  of  the  large  land  line  companies  in  the  United 
States,  which  tended  to  limit  direct  radio  service  from  America 
to  points  on  the  Atlantic  seaboard,  have  now  been  rectified 
by  the  conclusion  of  a  contract  between  the  Radio  Corporation 
and  the  land  wire  system,  by  which  the  corporation's  radio 
.service  to  and  from  America  is  made  available  to  every  city, 
town  and  village  in  the  TTnited  States. — Reuter. 

Uruguay. — Montevideo. — The  Montevideo  correspondent  of 
'I'lir  Times  states  that  the  services  of  the  Montevideo  Tele 
phone  Co.' are  being  interrupted  by  a  strike.  The  Municipal 
Council  by  three  votes  to  two  has  decreed  that  the  com- 
pany must  cease  oiierations.  alleging  lack  of  concessionary 
rights.  The  National  Administrative  Council  considers  this 
decision  illegal,  and  has  suspended  the  enforcement  of  nhi^ 
municipal  decree.  Congress  will  be  asked  to  decide  the  dis 
pute. 

Wireless  Telegraphy. — The  Postmaster-General  has  sus- 
pended the  issue  of  licences  for  wireless  receiving  sets  pendiii" 
the  settlement  of  arrangements  between  the  companies  which 
are  to  carry  out  "  bi'oadcasting  "  and  the  Postmaster-General. 
The  latter  denies  that  the  companies  will  be  given  a  mono- 
poly of  the  .sale  of  apparatus,  but  it  is  certain  that  the  eoiii- 
[lanies  will  have  to  recoup  the  large  expenditure  which  they 
are  making  on  the  broadcasting  stations,  new  plant,  &c. 

The  Marconi  Experimental  Station  at  Towyn  (Merionetli- 
.■^hire)  was  flooded  on  September  23rd  owing  to  the  washing 
away  of  the  river  bank.  The  operators  were  forced  to  carry 
out  their  duties  by  the  use  of  boats. 

Wireless  Telephony. — The  Radio  ("oniniinMnicalion  Co., 
Ltd.,  recently  applied  to  the  Barnes  Council  for  permission 
to  erect  a  lattice-girder  wireless  mast  TOO  ft.  in  height  upon 
land  in  front  of  its  works,  but,  upon  the  recommendation  of 
its  Highways  Committee,  the  Council  refused  to  sanction  thi^. 


CONTRACTS    OPEN    AND   CLOSED. 

{Thr  (lute  (liven  in  parentheses  al  the  end  nf  the  paragraph 
iniluaies  the  issue  of  the  Electrical  Review  in  wliich  the 
"  Ofjieiul  Notice  "  appeared) 


OPEN. 

Australia.— Melbourne.— January  31st.  'Victorian  Electri- 
city Commissioners.  Back-pressure  steam  turbine,  driving  a 
],.500kW  turbo-alternator  (Spec.  308),  four  water-tube  boilers 
and  accessories   (Spec.  317).     (September  22nd.) 

Perth  (W.A.). — November  15th.  PoBtmaster-General'e  De- 
partment.   1,490  galvanised  tubular  poles.* 
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Queensland  (Mackay). — January  'Met,  19'2S.  Boiler  and 
generating  plant,  switchboard,  and  transformers.  Messrs. 
Frew  &  Bridger,  Queen  Street,  Brisbane,  are  the  consulting 
engineers. — Renter's  Trade   Service   '.Melbourne). 

Barton-upon^Irwell. — October  3rd.  Board  of  Guardians. 
Electric  lift  at  the  Union  infirmary.  Green  Lane,  Patricroft. 
Mr.  P.  Howard,  architect,  88,  Mosley  Street,  Manchester. 

Belgium. — Schaeebebk,  Brussels. — October  .5th.  Munici- 
pal authorities.  Supply  of  .5'2.5  electricity  meters.  Service  de 
i'Electiicitc,  Hotel  Communal,  Schaerbeek. 

BuKE,  Namur. — October  '28th.  Municipal  authorities.  In- 
stallation of  a  system  of  electric  lighting  and  power  supply 
in  the  town. 

Birkenhead. — October  6th.  Mersey  Railway  Co.  Elec- 
trical sundries.  Mr.  J.  Shaw,  general  manager  and  secretary. 
Central  Station,  Birkenhead. 

Brazil. — Cachoeira.  Rio  Grande  do  Sul.— October  24th. 
Municipal  Council.  Six  centrifugal  pumps;,  with  electiic 
motors,   piping,  &c.* 

Edinburgh. — October  17th.  Tramways  Department.  80 
trucks,  electrical  equipment  of  cars,  &c.    Forms  from  manager. 

Egypt. — November  loth.  Installation  work  in  connection 
with  a  power  station  and  distribution  system  at  Manfalout. 
Director  of  Technical  Service,  Section  of  Municipalities  and 
Local  C'omrnissions,  Savoy  House,  Cairo. 

Hawarden. — October  4th.  Board  of  Guardians.  .Supply 
and  erection  of  an  electric  generating  set,  and  also  for  wiring 
for  electric  lighting  the  Ins-titution  at  Broughton.  (Septem- 
ber 22nd.) 

Latvia. — Riga. — October  6th.  Ministry  of  Communications. 
Telephone  material,  including  commutators,  portable  field  tele- 
phones, Leclanche  cells,  and  accessories.* 

New  Zealand. — .Auckland. — Twelve  5-ton  (and  alterna- 
tively S-ton)  electric  quay  cranes.  Four  5-tou  (and  alterna- 
tively .3-ton)  electric  roof  cranes.  Six  1-ton  electric  mono-rail 
cranes.  Specidcations  from  Messrs.  W.  &  A.  McArthur,  Ltd., 
18-19,  Silk  Street,  E.G. 

Lnvercarcull.— December  1.5th.  Southland  Electric  I'ciwer 
Board.  Turbines  and  valves,  generators,  exciters,  and  battery 
equipment,  steel  penstocks  and  valves,  switchboards,  switch- 
gear  and  cables,  for  the  Monswai  hydro-electric  development 
scheme.  Mr.  W.  Hinchey,  chairman,  Southland  Electric 
Power  Board,  P.O.  Box  121,  Invercargill,  N.Z. 

Wellington. — November  21st.  Public  Works  Department. 
Mangahao  scheme.  Electrical  storage  battery  and  acce.ssories, 
including  a  motor-booster  and  one  single-phase  testing  trans- 
former.* 

November  28th.  Outdoor  and  indoor  sub-station  switch- 
gear  in  connection  with  the  Mangahao  power  scheme.* 

January  9th,  1923.  One  electric  travelling  crane  (capacity 
27  tons)  for  the  Waikato  power  scheme.* 

Carterton. — November  25th.  Wairarara  Power  Board. 
Hydro-generating  plant  and  steel  [lipe  line. — He  liter's  Tndo 
Service   (Melbourne). 

Nottingham. — October     27th.        Elcclricily     ncpartment. 

Two  650-kVA,  3-phase  static  transformers,  two  ilOO-kVA,  6- 
phase  do.,  one  150  kV.\,  single-phase  do.,  three  steam-driven 
turbine  boiler-foed  pumps,  four  gravity  bucket  coal  conveyors 
with  crushers,  accumulators,  &c.     (See  this  issue.) 

Port.sn?outh. — Electricity  Supply  Department.  One  4,(K10- 
k\V  ti.rl'i  ilternator,  with  condensing  plant,  one  water-tube, 
bnilei  (:'ii.;;:i:i  lb.  per  hour  capacity),  with  steel  bunker  and 
e.  .::.  .:ii.-cr.     (See   this   issue.) 

K9S!ilynlee.    Midlothian,    and    Peebles    District    Asylum. — 

Elt^.iic  fittings.  &c.,  for  .six  months.  The  clerk.  19,  Heriot 
Kuw,   Edinburgh. 

Uruguay. — Monte  Video. — November  Hth.  State  Electri- 
city Department.  One  lO.OOO-kW  turbo-generator.  State 
Electricity  Department,  Calle  Julio  Herrera,  1438,  Montei 
Video.' 

October  3rd.    10,000  metres  3  mm"  rubber  insulated  cable. 

(October  4th.  80,000  metres  10  mm",  30.(X)0  metres  20  mm', 
25.000  metres  25  mm"  paper-insulated  cable.* 

October  6th.  15,0<)0  metres  2  x  .76  mm"  rublier-insulaled 
cords  for  interior  use.' 

October  9th.  18,6(X)  metres  v.i.r  lead-covered  cable,  various 
sizes.* 

October  31st.     Switchgear  for  15  transformer  sub-stations.* 

November  2l8t.  15.000  metres  3  x  32  mm'.  36.000  metres 
3  X  64  mm".  15.000  metres  3  x  80  mm'.  3-ph.,  h.p.  cable; 
450  junction  boxes;    .3.50  vertical  end  boxes.* 

*.\  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c..  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street.  S.W.I. 


CLOSED. 

Aylesbury. — Town  Council.     .Accepted: — 

llluminattd    signs  (£*  3s.    M.  each).— Edison   Swan    Electric  Co.,    Lid. 
Wiring,  4c. ,  houses  for  electric  light   (£16*).— G.  C.  Gowan. 

Brazil.  —  Centeal  Railwav  Electrification  Award.  — 
-According  to  The  Times,  the  Brazilian  Minister  of  Transport 
has  advised  the  director  of  the  Central  of  Brazil  State  Railway 
that  the  best  terms,  having  regard  to  price  and  technical 
advantages,  for  the  electrification  of  the  Central  Railway,  are 
offered  by  the  General  Electric  Co.  (.America),  and  authorising 
the  execution  of  a  formal  contract.  The  total  value  of  the 
contract  is  about  f2,O0fJ,fK)O.  Offers  were  received  from  the 
General  Electric  Co.  (American),  the  Metropolitan-Vickers 
Electrical  Co.  (British),  and  the  Westinghouse  Co.  (.American). 

France. — Paris. — .According  to  Reuter,  forty-five  tenders 
have  been  received  for  the  installation  of  moving  platforms 
in  the  Paris  underground  stations,  including  quotations  from 
Great  Britain,  the  United  States,  and  Belgium. 

Dundee. — Electricity  Committee.  .Accepted: — 750  vd.  I. p. 
cable  (±'6ftS),  Union  Cable  Co.,  fytd.  The  lowest  foreign  tender 
received  was  f  689  from  a  Danish  firm. 

Glasgow. — ^.Tramways   Committee.     .Accepted: — 

Trollev    wirp.— Thos.    Bolton    &    .Sons.    Ltd. 

Ms.   pbtes   for   welding.— Steel    Co.    of    Scotland.    Ltd. 

Insulated   bolts.— Fleming.  Birkby  &  Goodall,   Ltd. 

N'.i.r.    cable.— Johnson    &     Phillips.    Ltd. 

I.ead-covered    cable —Western     Electric    Co.,    Ltd. 

Iron    castings    (section    pillars).— McDowall,   Steven    &.   Co.,    Ltd. 

Government  Contracts. — The  following  Government  con- 
tracts were  placed  during  .August,  1922:  — 

Admiralty  Contract  and  Purchase  DEPARTMtNT. 

L.p.  cable.— Johnson  &  Phillips.  Ltd. 

Electric    overhead    travelling  cranes.— Cowans,    Sheldon    &  Co.,    Ltd. 

Electric  light  and  power  installation. — G.    E.  Taylor  &  Co. 

Generating  sets.— .\.  G.   Mumford,  Ltd. 

Porcelain  insulators.— Bullers.   Ltd.;    Electric   &    Ordnance    Accessories  Co., 
Ltd.;  Taylor,  Tunnicliffe  &  Co.,    Ltd. 
War  Office. 

Secondary    batteries. — Chloride    Electrical    Co.,    Ltd. 

.Air  Ministry.  Contracts  Department. 

Electrical  fittings  (term  contract).— General  Electric  Co..  Ltd.;  Cable 
Accessories  Co.,  Ltd. 

Electric  lamps  (term  contract).— Notable  Electric  Co..  Lid.;  Crvselco. 
Ltd.;   Edison  Swan   Electric  Ccf.,  Ltd. 

Thompson   Bennett    magnetos   and   spares. — Lucas    Electrical   Co.,    Ltd. 

W.T.  tr.insformers.— Ferranti,   Ltd. 

W.T.  valves.— General    Electric   Co.,   Ltd.;    Mullard  Radio  Valve  Co..    Ltd. 
Crown  Agents  for  the  Colonies. 

Auto.transformer    kiosks.— British    Insulated  &   Helsbv    Cables.   Ltd. 

Aerial    telephone  cable.— Callenders    Cable    &  Construction    Co.,    Ltd. 

Lighting   supplies.— J.    Stone  &  Co.,   Ltd. 

Electricity   meters. — Ferranti.   Ltd. 

Waterworks  pumping  equipment. — General    Electric  Co.,    Ltd. 
General  Post   Office. 

Trstinp  and  protective  equipment. — British  L.M.  Ericsson  .Manufacturing 
Co..   Ltd. 

Iclcphone  apparatus— British  L.M.  Ericsson  Manufacturing  Co..  Ltd.; 
General  Electric  Co..  Ltd.  (Peel-Conner  Telephone  Works);  Phoeni:! 
Telephone  and  Electric  Works,  Ltd. 

Telegraph  and  telephone  cable— Enfield  Ediswan  Cable  Co..  Ltd.;  Hack- 
bridge  Cable  Co..  Ltd.;  Pirelli-tSeneral  Cable  Works,  .Ltd. ;  Siemens 
Bros.  &  Co..   Ltd.;  Union  Cable  Co.,   Ltd.;  Western  Electric  Co..   Ltd. 

Compound. — ^Dussek  Bros.  &  Co.,  Ltd. 

Switchboard  cords —Phoenix  Telephone  &  Electric  Works,  Ltd.;  British 
Insulated    &    Helsby   Cables.    Ltd. 

loint   bo.\  covers— United   Steel  Companies,    Ltd. 

Ducts —Albion  Clav  Co.,  Ltd. ;  Donington  .Sanitary  Pipe  &  Firebrick  Co., 
Ltd.;  Doulton  &  Cq,.  Ltd.;  Stanley  Bros.,  Ltd.;  Sutton  &  Co.  (Over- 
seal).  Ltd.;    ].   Woodward.    Ltd. 

Il.d.   copper  wire.— R.  Johnson,  Clapham   &•    Morris,   Ltd. 

Manufacture,  drawing-in,  and  jointing  cable.— Cqi-entrv-Leicestvr  :  John- 
son &    Phillips.    Ltd. 

Laying  conduits. — \   large  number   of  contracts   (or   this 
placed  during  the  month. 

Telephone  exchange  equipment. — Marton  ;  .-Vutomatic  Telephone  Manufac- 
turing Co..  Ltd. ;  sub-contractors  for  batteries.  Chloride  Electric  Co.. 
Ltd.  L.C.C.  County  Hall  :  Automatic  Telegraph  Manufacturing  Co.. 
Ltd.;  sub-contractor's  for  batteries.  Tudor  Accumulator  Co..  Ltd. 
Walton  (Liverpool)  :  Western  Electric  Co.,  Ltd. :  sub-contractors  for 
batteries.  Tudor  Accumulator  Co.,  Ltd.;  for  charging  nwchincs,  Elec. 
trie  Construction  Co..   Ltd. 

H.M.  f)FFicE  OF  Works. 

Engineering  services.— Electric  wiring  Xalund  Hi>lory  Mu-»um  :  Alpha 
Manufacturing  Co.,   Ltd. 

Holmfirth. — Urban  Council.     .Accepted: — 

Alterations  to  the  plant  at  the  eWtricilv  works  (£3.1(»). -Johnson  and 
Phillips.    Ltd. 

London. — H.vckneV: — Works   and  Open  Spaces   Committee. 

Electric    vehicles     for    dust     collection  :—  Per    Vehicle. 

llavton    W,agons.    Ltd  — Battery- Chloride    IMV    10,    44   cells. 

■H23    amp.     hours                   £770 

Elite     Electric    Vehicles,     Ltd.— Battery-Tudor    80    cells.    S-W 

amp.    hours        f^'» 

I  leclroinobile.   Ltd.— Battery— Chloride   IMV   10 BUS 

Me,  tricars.    Ltd.,    Seymour'  Place,    W.t.-Balterv-Edison    A. 8. 

fiO  cells.   70   volts.   300    .imp     hours        I.,i2ti 

Battery- Edison,  ««  cells.  37a  amp.   hours       1.276 

Garrett  A  Sons.  Ltd.— Battery— Chloride,  IMV  B,  44  cells, 

M3     amp.     hours     (recommended)        ..  750 

Battery— D. P.  lead   acid,   44  cells,   3S0  amp.  hours 7»i 

Batten— Ni.    Fe.    nickel  iron.   80  cells.   380   amp    hours  1.041 

Battery— Edison.   f»   cells.  37.">  amp.   hours                  .  I.C7fi 

K.insomes.   Sims    &   Jelleries.    l.td—Batterv— Chloride.    IMV    9. 

40  cells,  290  amp.  hours      700 

Battery— Ni.    Fe..   60  cell*            1.2^ 

Battery— Edison.    00  cells    AtO,   S7S    amp.    hours 1.W7 

Newton    Bros.   (Derby),  Ltd.— Battery— Chloride,   44  cells.   290 

amp.    hours      ^^* 

General    \ehicle   Co..    Ltd.- Battery— G.V.    10,    44    cells.    300 

amp.    hours        '-^ 

General     Electro-Motives,     Ltd.— Battery— Chloride,    IMV    10. 

42  cells.  33.^  nmp.   hours       »* 

The    ("ommittee    recommends    that,  subject   to  the    L.C.C.  sanctioning    the 

necessary    loan,    the    lender    of    Messrs.    G.>rrett    &    Sons,    Ltd..    be  sceeptea 
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for   30   electric    house-refuse  vehicles,    with    Chloride    batteries,    at    £7m'i    ■  i  ' 
provided  the   firm  undertakes   to  supply   a   further    three  vehicles,  if   rnjumd! 
at  the  same  price  or  such  lower  price  as  may  be  ruling  at  the  date  the  order 
■s     given. 

B.^rrERSiiA.— Electricity  Undertaking  Committee.  Recom- 
mended :  — 

.\ir-cooling    plint     (or    No.  3   turbo-generator    set    (£964).— Fraser    I:    Ch.il- 

The  following  contracts  to  he  renewetl  for  six  months:  — 

CZables. -Cullender's    Cable    and    Construction    Co      Ltd 

Elcctricitv    incurs.— Chamberlain    &    Hookham,    Ltd..    and   Ferranti,    Ltd. 

tlectrolvtic    meters.— Reason    ManuLicturing    Co.,    Ltd 

Engine  room   stores.— Pryke  &    Palmer.    Ltd. 

^^i  M.ARYLEBO.VE.— Electric  Supply  Committee.  Recom- 
mended :— Renewal  of  contracts  for  house  service  meters  for 
12  months,  with  Chamberlain  &  Hookham,  Ltd.,  and  Ferranti, 
Ltd. 

Lanark — Messrs.  Martin  k  McGrejjor,  Wishaw,  have  se- 
cured the  contract  for  electric  tubing  in  connection  with  new 
offices  for  the  County  Council  at  Lanark. 


PORTHCOMINO     EVENTS. 


Society  of  Engineers.— Mi.n.l.u ,  Oclobor  2nd.  M  Hurlinglon  House  Picca- 
dillv.  \V.  .At  .-..30  p.m.  Paper  on  "The  Economics  of  Arteria'l  Land 
nramage."   hv    Mr.    C.    H.    J.    Clayton. 

Housing  and  Health  Exhibition,— October  2nd   to  21st.    .\t  the  Kelvin   Hall, 
Swansea    Electrical    Exhibition.— October  2nd    to  14th.    .'^t  the  Drill    Hall. 

Institute  of  Transport.— .Monday,  October  2nd.  At  the  Institution  of  Elcc- 
tric.Tl  tngmeers,  Victoria  Embankment,  W.C.2.  At  5.30  p.m.  Annual 
Rcn.>ral   meeting,  presidential   address   by  Sir  Sam   Fay. 

Institution  of  Railway  Signal  Engineers.— Wed nesdav  October  4ih.  At  rlu- 
institution  of  Electrical  Engineers.  Victoria  Embankment.  VV.C.  At  3 
p.m.  Paper  on  "'  Weissenbruch 's  Signal  System  on  the  Belgian  State 
Railways."   by    .Mr.  T.   S.    Lascelles.  * 

Chemical  Society.— Thursday,  October  5th.  At  Burlington  House,  \\ .  At 
8    p.m.     Ordinary   scientific    meeting.  ' 

Chief  Technical  Assistants'  Association.— Thursdav.  October  W\  \\  ihe 
Engineers'  Club.  W.  At  6.30  p.m.  Dis.-ussion  on  "Electric  \Vhick>  " 
:c.  he  oprn.xl  by   Mr.    J.    D.    -Spark. 

Brighton     Electrical    Exhibition.— October    .5ili    tu    14ih.     At   the    Corn     L\. 

Electricity    Supply    Commercial     Association.— Frida>,    October   Bth         At 

^-•*   '■  ^    -    "•">.    Fl'iet   Si«e,,   E.C.     At    -.45   p.m.  '  Third    Bohemian  con- 

Junior  Institution  of  Engineers.— Friday.  October  6th.  At  39.  Victoria 
Street,  S  \y.  At  7.30  p.m.  Paper  on  '"  Engineering  in  Bacon  Factories," 
by    Mr.    W.    A.   Tookey. 

Electrical  Power  Engineers'  Association.- Friday.  October  fiih.  \f  the 
Institution  of  Electrical  Engineers.  Victoria  Embankment,  W.C  At  7 
p.m.  Lecture  on  "  Boiler  Efficiency  under  Test  and  Working  Conditions," 
by  Mr.  D.  Wilson,  O.B.E. 
(Kekt  SectionV— Saturday.  October  7th.  At  the  Church  Institute,  Union 
.Street.  Maidstone.  At  3  p.m.  General  meeting  at  0  p  m  lecture  on 
"  Transformer   Breakdowns,"   by   Mr.    S.   Austin   Stigant 
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SERVICE 


To  enable   us  to  complete   replies  to   ciuciies    received     this 
week  we  need  the  nanic.*  of  manufacturers  or  suppliers  ol  :  — 
The  LuKGEN  buzzer. 
The  .TocLA.x  fla.shinn  si^'n    lor  windows,  used   willi   tht; 

BinKA  lamp. 
Dp.vmtf,   lightiiitr   fittings. 

SiMlM.KX     electiic     grill     (.\niorii-,iu- iiiiiiii^     of     jiiilish 
agents  uuntiMi). 


NOTES. 

Silver  Solder  for  Rotor  Bars.— Writing  to  the  Electrical 
Tl'or/i/,  Mr.  .1.  E.  noiisley,  says  that  it  is  practically  useless 
to  u.se  urdinary  .voider  on  rotors,  as  any  severe  overload  will 
cause  the  rritor  bars  to  heat  and  throw  out  the  ordinary 
solder.  It  is  comparatively  easy  to  silver-solder  rotor  bars 
if  the  copper  section  is  large  enough  to 'prevent  melting  of  the 
copper  under  oxy-acetylene  flame.  The  copper  must  be  ab- 
Holutely  clean  before  .soldering.  In  one  case  the  cleaning  was 
accomplished  by  Hu,spending  the  rotor  by  means  of  a  crane 
over  a  small  tank  of  a  chemical  cleaning  compound  whi'h 
was  kept  boiling  by  means  of  a  gas  heat<'r.  The  rotor  was 
revolved  in  this  cleaner  and  all  dirt,  grease  and  foreign  matter 
was  quickly  removed,  after  which  the  rotor  was  silver- 
soldered. 

Appointments  Vacant. — .\ssistant  lecturiT  and  denion- 
.strator  (tiiiiporaiy)  in  I'Ifitrical  engineering,  for  the 
Northampton  I'olytcchnic  In.stitute;  switchboard  attendants 
(£.5),  for  tbr  Ivlinbiirt'li  Corporation  electricity  supply  depart- 
ment.    (Hf<-  iiiir  advirliiciiHiit  pages  to-day.) 

Pre-cast  Busbar  Ducts.— In  the  construction  of  masonry 
bus  structures  the  building  of  the  horizontal  bus  compart- 
ments has  always  been  Ibf  most  difficult  part  of  the  work. 
The  cost  of  construction  ih  high,  and  it  is  difficult  to  buii'l 
■1  structure  whit'h  is  sufficicntiv  rigid  to  withstand  the  short- 
circuit  stresses  met  in  present-day  practice. 


To  overaime  these  objections  the  New  York  it  Queens  Elec- 
tric Light  &  Power  Co.  has  adopted  a  simple  form  of  bus 
construction,  fiectangular  ducts  are  pre-cast  and  erected  in 
three  horizontal  rows,  one  above  the  other,  the  units  being 
staggered  so  that  the  openings  for  bus  taps  occur  at  the 
proiier  place  in  each  row.  The  duct  walls  are  '2  in.  thick, 
and  for  a  '2,30()/4,(.l(10-volt  bus  the  inside  dimensions  are 
1'2  in.  X  13  in.  The  length  is  3  ft.  oi  in.,  which  is  equal  to 
the  width  of  two  single-phase  compartments.  The  units  are 
cast  in  steel  forms  and  reinforced  with  wire  mesh,  which  is 
ojjen  on  one  side  to  prevent  possible  eddy  currents.  Each  unit 
weighs  approximately  '100  lb.  Inserts  are  provided  on  the 
top  of  each  unit  for  the  insulator  on  the  bus  above.  This 
form  of  construction  provides  additional  clearance  at  the 
supporting  insulators  vv-here  it  is  needed  on  account  of  clamps 
and  bolts. 

The  cost  of  this  type  of  construction  is  considerably  less 
than  that  of  others,  and  it  results  i.'n  a  much  more  rigid 
structure.— W.  0.  Bi..\ckwood,  in  the  Ehctrical  World. 

The   Provincial  Electric   Supply    Committee. — The  annual 

meeting  of  the  Committee  was  I'lfld  tin  Tuesday  la.st,  under 
the  chuirniaiisliip  of  Sir  Marry  Rcnwiik.  K.B.E.  A  report 
will  apfiear  in  our  next  is.sue. 

The  Electro^ Harmonic  Society The    1 922-23    Season    of 

the  Society  commences  on  October  .11th  with  a  .smoking  con- 
cert. This  season  the  comierts  are  to  be  held  in  the  Caxton 
Hall,  Westminster,  and  the  series  consists  of  six  concerts,  two 
of  which  will  be  open  to  members'  lady  friends.  Mr.  Leo 
Stonnont  has  been  appointed  to  act  jointly  with  Mr.  Bernard 
Flanders.  .A.R..\.M..  in  the  musical  direction  of  the  concerts. 

The  Status  of  Electrical  Contractors. 

The  stinging  words,  and  phra.ses  ten.se 

Of  Taunton's  censure,  deep  and  strong,' 
Must  surely  piert^e,  however  dense. 

The  brain  pans  of  the  E.C.  throng. 
Wake  up!  the  E.C.-V.  and  strive 

To  clear  your  ranks  of  side-line  duds. 

In  other  words  :  spring-clean  your  hive 

.Vnd  keep  irscrved  for  bluest  bloods. 

"  Nala." 
Brighter  "  Underground  "  Cars. — ^The  latest  improve- 
ments ill  the  rolling  stock  of  the  District  Eailway  are  mainly 
ajsthetic,  proving  that  amidst  the  rush  of  modern  affairs  the 
ideals  of  William  Morris  have  not  been  forgotten.  The  idea 
has  been  to  get  rid  of  the  "  all-steel  "  atmosphere  which  per- 
vades the  new  "  all-steel  "  cars.  Mr.  Hall  Thorpe,  the  well 
known  artist,  has  been  called  in  and  has  produced  a  nmnber 
of  novel  and  pleasing  colour  .schemes.  In  addition  to  this  the 
vertical  rods  which  took  the  place  of  straps  are  to  be 
abandoned  in  favour  of  the  earlier  method  of  accommodating 
surplus  passengers;  a  kind  of  foot-rest  is  to  be  installed;  and 
the  noise-eliminating  system  devised  by  Professor  A.  M.  Low 
is  to  be  incorporated  in  the  new  design. 

National  Association    of    Supervising    Electricians. — The 

following  meetings,  to  be  held  at  the  St.  Bride's  Institute, 
Bride  Lane.  Ludgate  Circus,  E.C. 4,  have  been  arranged,  and 
the  chair  will  be  taken  on  each  occasion  by  Mr.  W.  E.  High- 
Held.  M.I.E.E..  President  of  the  Associatitin,  at  6.4.5  p.m.  :  — 
Octolier  10th,  "  Single-phase  Commutator  Motors;  their  pro- 
gress, and  reasons  why  they  demand  the  attention  of  power 
engineers."  by  Mr.  P.  Creedy,  A.M.I.E.B.:  November  14th. 
lecture  on  "  broadca.sting,"  and  demon.stration  by  a  repre- 
sentative of  Marconi's  Wireless  Telegraph  Co.,  Ltd. ;  Decem- 
ber I2tli.  "  Till"  High  Cost  of  Installations:  with  special  refer- 
eiiri'^  to  the  effect  of  rings,  and  bad  organLsalion,  on  prices," 
by  .Messrs.  W.  ,1.   Kcvcll  and  E.  T.  Alldread. 

The  "  Passimeter  "  System. — The  success  of  the  "  Passi- 
iiictcr  "  system  of  booking  passengers,  installed  a  short  time 
ago  at  the  Kilbuni  Park  Station,  has  led  the  "  Underground  " 
i-ompanies  to  extend  it  to  many  other  stations,  with  a  conse- 
ipient  speeding-U|)  of  traffic  through  the  gates.  Another  iin- 
Iirovcnicnt  recently  introduced  is  a  change-giving  macliiin'. 
It  is  estimated  that  70  per  cent,  of  the  passengers  do  not  tender 
the  exact  amount  of  their  fares,  a  circumstance  which  cau.ses 
a  great  deal  of  delay.  With  the  new  machine  appears  a  list 
of  fares  from  the  station  at  which  it  is  installed,  and  the 
apparatus  is  capable  of  giving  change  for  all  the  silver  currency 
(except  five-.shilling  pieces,  which  are  rarely  seen  nowadays). 
By  this  means  it  is  expected  to  increase  the  rate  of  booking 
from  12  tickets  per  minute  to  30. 

A  Father's  Sacrifice. — The  following;  paragraph,  received 
from  our  correspondent  at  the  Cape,  will  remind  some  of  our 
rciiders  of  the  days  gone  by  when  the  employment  of  coun- 
cilloi's'  sons  in  the  municipal  electric  light  stations,  in  the 
cdiitrol  of  whicTi  theirfathers  were  interested,  formed  one  of 
the  grounds  for  the  gricvauMS  of  those  who  wanted  such  jobs 
and  could  not  get  them.  The  case  at  Oudtshoorn  is  different 
from  tlio.se  v\hich  arose  here  years  ago,  for  the  son  being 
already  apprenticed  to  the  electric  light  station  the  distrust 
is  deprived  of  his  father's  services  as  a  councillor  :  "  The  can- 
didature of  Mr.  J.  Crosoer  for  the  Oudtshoorn,  Cape  Province, 
municipal  election  was  challenged  by  another  candidate  on 
the  (.'round  that  he  was  a  party  to  a  municipal  contract,  as 
his  son  is  apprenticed  to  the  electric  light  undertaking.  Mr 
Crosoer  has  withdrawn.". 
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Higb=pressure  Rectifiers. — Most  usually,  pressures  of 
1.5U0— 3,(100  V  have  been  chosen  for  the  electrification 
schemes  of  mainline  railwayr*  with  direct  current.  Kotary 
converters  and  rectifiers  have  so  far  been  employed  for  con- 
verting a.e.  into  d.c.  when  the  contact-wire  pressure  does 
not  exceed  1,500  \,  whereas,  tor  higher  pressures,  motor- 
generators  have  to  be  used.  The  latter  are  not  only  con- 
siderably more  expensive,  but  have  a  lower  efficiency  than 
the  former  machines.  This  accounts  for  the  preference  ac- 
corded to  direct  current  at  pressures  not  greater  than  1,500  V 
in  Europe,  where  only  a.  few  lines  are  operated  with  higher 
d.c.  pressures,  amongst  which  several  railways  equipped  by 
Brown,  Boveri  &  Co.  may  be  mentioned,  .such  as  the  Turin- 
Lanzo-Ceres  Railway  (4,000  V),  the  Rome-O.stia  Railway 
(•i.-lUU  V)  and  the  Coire-Arosa  Railway  ("2,000  V).  Some 
months  ago,  however,  Brown,  Boveri  &  Co.  designed  a  new- 
type  of  rectifier  suitable  tor  high  d.c.  pressures,  and  this 
has  successfully  undergone  trials  on  the  test  bed.  Direct 
current  was  supplied  continuously  at  different  pressures : 
first  of  all,  the  pressure  was  2,500  V  and  the  output  450  A 
(1,T'35  kVV)  per  cylijader;  the  pressure  was  subsequently 
raised  to  3,50O  V  with  an  output  of  350  A'  (1,225  k\\),  and 
hually  to  5,400  V  and  300  A  (1,(320  k\V).  During  each  series 
of  tests,  the  rectifier  remained  uninterruptedly  on  load  day 
and  night  for  a  considerable  time,  without  the  aUghtest 
disturbance  occcurring  while  switching,  overload,  and  short- 
circuit  tests  were  carried  out.  The  output  of  the  rectifier 
was  dissipated  by  water  resistances.  The  neutral  point  of 
the  transformer  was  earthed,  and  the  rectifier  and  vacuum 
pump  set  were  insul.ited — an  arrangement  which  is  usually 
adopted  by  the  firm  for  plants  of  this  description.  These 
tests  show  for  the  first  time  that  mercury  arc  rectifiers  can 
not  only  be  built  for  d.c.  pressures  of  over  5,000  V,  but 
also,  that  they  are  teclinically  suitable  for  sucii  high  pres- 
sures, as  was  shown  by  switching  overload  and  short-circuit 
tests.  Rectifiers  aie  well  adapted  for  completely  automatic 
sub-stations,  and  several  plants  of  this  description  equipped 
by  the  firm  will  be  placed  in  service  this  year.  Since  d.c. 
traction  motors  can  now  be  built  for  terminal  pressures 
greater  than  2,000  Y — as  has  been  proved  by  the  motors  for 
the  Turiu-Lanzo-Ceres  Railway — and  the  construction  of 
switches,  controllers,  &c.,  for  pressures  of  4.000  ^'  and  over 
no  longer  offers  any  difficulties,  all  obstacles  which  prevented 
the  advantages  of  electrification  of  main-hne  railways  with 
high-pressure  direct  current  from  being  utilised,  have  now 
been   removed. — Browti,    lioveri   Review. 

A  Standard  Source  of  Sound. — In  a  letter  addressed  to 
\iitiiic  uf  September  Rjth,  Mr.  E.  T.  Paris,  of  the  Signals 
lixperimeiital  Establishuient,  Woolwich,  suggests  the  use  of  a 
hot-«ire  grid,  as  used  in  the  Tucker  microphone,  for  the  pur- 
pose of  constructing  a  standard  source  of  sound.  The  grid 
would  be  fixed  at  one  end  of  a  Helmholtz  resonator,  and  a 
telephone  at  the  other  end ;  the  telephone  would  be  actuated 
with  current  from  a  thermionic  valve  oscillator,  at  a  frequency 
equal  to  that  of  the  resonator,  giving  a  pure  tone  of  moderate 
intensity,  and  the  change  of  resistance  .suffered  by  the  micro- 
phone grid  would  afford  a  measure  of  the  amplitude  of  vibra- 
tion of  the  air-column,  and  therefore  of  the  strength  of  the 
wiurce  {sic),  which  could  be  varied  at  will.  If  the  frequency 
of  vibration  were  known,  the  strength  of  the  source  could  be 
found  in  absolute  measure. 

Educational.— City  and  Gtilds  of  London  Institute. — • 
The  Department  of  Technology  informs  us  that  both  the 
(irade  I  and  the  Final  Examination  of  the  Institute  in  Elec- 
trical installation  Work  will  l)e  held  next  year  in  England 
and  Wales  and  elsewhere.  Those  candidates  «ho  have  not 
ah'eady  passed  the  examination  in  Grade  I  should  be  instructed 
to  take  and  pass  this  examination  before  presenting  them- 
.selves  for  the  final  examination  in  1924.  All  intending  candi- 
dates are  advised  to  make  application  to  the  secretary  of  the 
nearest  technical  school  or  local  education  author  t.\  with  a 
view  to  the  formation  of  classes.  All  candidates  will  be  re- 
quired to  have  attended  evening  clas.ses  regularly  in  the  sub- 
ject of  Electrical  Installation  Work,  except  in  certain  special 
cases,  when  application  .--hduld  be  made  before  the  end  of 
February.  19i3,  to  the  Dopaitment  of  Technology,  Citv  and 
Guilds  of  London  Institute,  29,  Roland  Gardens,  S.W.7,  for 
exemption. 

Generating  Plant  in  U.S.A.  Central  Stations. — On  October 
1st,  1921,  there  were  5,532  central  generating  plants  in  the 
United  States  with  a  total  prime-mover  rating  of  19,737,361 
h.p.  and  a  total  installed  generator  rating  of  14,4(i6,915  kW. 
The  inciea.^o  in  prime-mover  rating  during  the  period  from 
.lanuary  1st,  1920,  to  October  1st,  1921,  was  1,170,712  h.p.,  or 
at  the  rate  of  3-9  per  cent,  per  annum. 

The  total  rating  of  the  steam  motors  was  reported  as 
13,331,933  h.p.,  of  which  86..'>  per  cent,  was  attributed  to  steam 
turbines.  During  the  twentv-one-month  period  from  .lanuarv 
Ist,  1920,  to  October  1st,  1921,  the  total  rating  of  the  installed 
steam  turbines  was  increa.sed  by  1.487 ,.307  h.ii.,  while  the  total 
rating  of  the  installed  steam  engine.s  was  increased  bv  only 
31,733  h.p. 

The  total  rating  of  the  installed  water-wheels  was  G,i200,245 
h.p.  The  rating  of  waterwheels  installed  in  central  generating 
plants  increased  by  822,845  h.p.  subsequent  to  January  1st, 
1920,  an  increase  of  about  15.3  i)er  cent.  Internal-combustion 
engines  were  rated  at  205,183  h.^^.— Electrical  World. 


Explosives  in  Mines  Committee. — The  Secretary  for  Mines 
has  appointed  the  following  committee  to  carry  out  under  the 
generai  direction  of  the  Safety  in  Mmes  Research  Board  re- 
search into  the  causes  of,  and  the  means  of  preventing,  the 
ignition  of  firedamp  and  coal  dust  by  the  tiring  of  permitted 
explosives:— Col.  Sir  F.  L.  Nathan,  K.B.E.  (chairmanj ;  Mr. 
W.  Rintoul,  O.B.E.,  F.I.C.;  Dr.  G.  Rotter,  O.B.E.;  Mr.  H. 
Walker,  C.B.E. ;  and  Prof.  E.  V.  Wheeler,  D.Sc.  A  grant  has 
been  made  by  the  Miners'  Welfare  Committee  out  of  the 
Miners'  Welfare  i'\ind  to  meet  the  cost  of  initiating  the 
research. 

The  Song  of  the  Electric  Way. 

(With  apologies  where  necessary.) 
When  .sonorous  call  electric, 

Announces  early  morning,  .    y 

In  baths  approaching  hectic, 
We  splash  before  adorning. 
No  thought  of  gas  or  matches. 
Or  taps  and  gadgets  numerous. 
One  trace  of  pleasure  snatches, 
Byegone  ideas  are  humorous. 
To  tune  the  time  by  wireless, 
As  breakfast  elemeuts  glimmer, 
The  ether  pulses  tireless, 
While  eggs  and  bacon  simmer. 
In  summer  fans  play  gently 
.\t  button's  press  projected. 
And  winter  finds  us  potently 
By  radiant  heat  protected. 
By  trolley  and  bow  contacted. 
Flow  energies  harmonious. 
Time  space  is  counteracted, 
To  reach  our  city  terminus. 
Amenities  electrical. 
Reduce  the  day's  distraction, 
And  typists  cease  to  pall 
In  dictaphone's  reaction. 
At  home  the  dishes  ghsten. 
Thro'  whirr  of  motor  wash 
And  launderers  by  us  hasten, 
To  homes  not  quite  so  "  posh." 
Since  telegram  and  'phone. 
And  'type  and  radiograms. 
Reduce  the  hours  from  home. 
And  foster  epigrams. 
By  omnipotence  electric, 
'Fore  dusk  all  work's  long  past, 
Th'  electric  way  redeems  the  day. 
And  music  is  broadcast. 

F.  A.  P. 

The    Electrical    Trades    Benevolent    Institution. — Annual 

Festival.— The  Festival  will  be  held  at  the  Trocadero  Restau- 
rant on  November  15th;  Sir  James  Kemnal  will  preside,  and 
ladies  w'ill  be  present. 

Train  Heating  by  Electrically=heated  Boiler. — Since  the 
electrification  of  the  Swiss  Federal  Railways  was  partially 
carried  through,  the  heating  of  the  carriages  has  been 
effected  by  electric  radiators,  except  in  international  trains, 
in  which  steam  heating,  as  previously  used,  has  been 
adhered  to  temporarily.  As  a  result  of  this  some  source  of 
steam  has  to  be  provided  on  the  train  itself,  and  ihis  has 
Ijeen  done  by  installing  an  electrically-heated  boiler  specialh 
adapted  to  the  requirements  of  the  railways.  For  purposes 
of  economy  it  was  decided  to  use  the  current  of  the  overhead 
line,  the  voltage  of  which  is  l,.50O  V,  without  transforming 
it,  but  this  gave  rise  to  insulation  difficulties.  Further,  it 
was  found  desirable  to  install  the  boiler  on  a  special  coach, 
capable  of  being  coupled  to  any  desired  point  on  the  tram, 
in  order  to  obtain  uniform  heating.  The  following  is  a  brief 
description  of  the  installation  as  finally  designed  by  Messrs. 
Brown,  Boveri  &  Sulzer  Bros.     (Sclnrei:.  Iiau;eifung)  :  — 

Placed  in  a  van,  the  boiler  absorbs  81.10  kilowatts,  and 
supplies  steam  at  a  pressure  of  8  kg.  (about  113  Ib./sq.  in.). 
The  current  from  the  overhead  line  is  received  by  a  panto- 
graph provided  with  the  usual  fittings  (pneumatic  gear)  and 
safety  devices.  The  high-prossure  fittings  are,  moreover, 
enclosed  and  inaccessible  when  the  pantograph  is  raised.  The 
boiler  is  fed  by  two  injectors  and  fitted  with  a  circulating 
pump  operated  by  a  low-pressure  motor  (fed  from  a  small 
transformer  connected  to  the  15.lK)0-volt  lead).  The  objei't 
of  this  pump  is  to  equali.se  tlic  .steam  production  by  con- 
stantly renewing  the  water  round  about  the  electrodes,  so 
as  to  avoid  sudden  gushes  of  steam.  There  are  two  elec- 
trodes, which  can  be  operated  singly  or  together,  while  their 
effect  can  be  regulated  by  sliding  the  insulating  tubes  that 
embrace  them.  Traps  are  provided  for  evacuating  the  steam 
from  the  roof  of  the  coach  in  case  of  accident,  and  the 
opening  of  these  traps  automatically  lowers  the  pantograph 
from  the  overhead  line.  The  compressed  air  for  these  opera- 
tions is  taken  from  the  main  pitH>  of  the  Westinghouse  auto- 
matic brake,  or,  if  the  coach  is  not  connected  up  with  that 
supply,  the  air  is  supplied  by  a  small  hand-operated  pump. 

It  is  interesting  to  note  that  the  new  electric  Ux'ornotive 
descrilied  elsewhere  in  this  issue  is  fitted  with  an  electrically- 
heated  boiler,  constructed  by  the  Bastian  Electric  Co.,  Lt-d, 
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INSTITUTION     NOTES. 


Institution    of     Production    Engineers.  —  Mr.    Max    R. 

Lawrence,  works  manager  of  The  Sterling  Telephone 
;ind  Electric  Co.,  Ltd.,  Dafenham,  Essex,  has  been  re- 
elected President  of  this  Institution  for  the  19-2-2-19-2y 
session.  Mr,  N\  ,  L,  I'isher,  of  Richmond,'  Surrey,  and  Mr. 
H,  E.  Honer,  of  Dartford,  Kent,  have  been  elected  Vice- 
Presidents.  For  the  coming  session  the  following  papers 
have    been  arranged:  — 

October- — Presidential   address. 

November.-  "  Standardisjtion,"  Mr.  G.  Hej:. 

December.— •■  The    Production    Engineer,"    Mr.    H.    E.    Honer. 

January. — *'  The  Principles  of  OrtJanisation  and  Management,"  Mr.  Wal- 
lace   Attwood. 

Febniar).— "  .Machine  Moulding  Methods,"  Mr.  !•".  T.  Hardjnian,  foundry 
manager,   Messrs.    Tetters,    Ltd.,    Yeovil. 

March.—"  Modern  Gauging  Svstems,"  Mr.  .^xel  Wickman,  of  Messrs. 
.\llr«d  Herbert,  Ltd. 

April.—"  Tooling  lor  Production,"  Mr.  L.  C.  Keen,  consulting  production 
engineer. 

Local  branches  of  the  Institution  have  already  been  formed 
at  Coventry  and  Xewark-on-Trent,  and  it  is  hoped  to  in- 
augurate a  local  section  at  Glasgow  during  the  coming  ses- 
sion. 

Rotherham  Technical  Engineering  Society. — NIr.  E. 
Cross,  the  Corporation  electrical  engineer,  in  his  presidential 
aiidrcss.  enlarged  upon  the  part  which  electricity  was  destined 
to  play  in  future  progress.  He  showed  how  much  more 
efficient  electric  traction  was  than  steam  locomotion,  and  pre- 
dicted that  the  all-electric  house  would  be  a  popular  institution 
in  Rotherham  before  very  long.  Mr.  Cross  thaukeii  the  hon, 
secretary,  Mr,  Stanstield,  for  his  services  to  the  Society, 

Glasgow  and  District  Radio  Club. — The  Club  resumed 
its  activities  with  the  annual  general  iue<?ting,  which  was  to 
be  held  at  the  new  premises  in  Buchanan  Street  on  September 
27th.  At  this  meeting  the  election  of  office  bearers,  &c.,  was 
to  be  carried  out. 

The  Club  has  arranged  for  a  public  exhibition  and  demon- 
stration of  wireless  reception  at  the  McLellan  Galleries  Hall, 
Sauchiehall  Street,  on  November  4th.  The  committee  asks 
finns  who  wish  to  be  represented  to  send  full  particulars  of 
offers  to  the  Hon.  Secretary  as  soon  as  possible.  Prof. 
G.  W.  O.  Howe,  D.Sc,  M.I.E.E.,  has  kindly  consented  to 
deliver  an  address,  and  special  messages  from  Continental 
stations  have  been  arranged. 

A  syllabus  for  the  ensuing  session  is  in  the  course  of 
preparation,  and  the  secretary  asks  for  contributions  to  the 
winter's   programme. 

Bradford  Engineering  Society. — The  winter  syllabus  of 
the  Society,  the  president' of  which  is  Mr.  C.  £.  AUsop, 
of  the  Bradford  Corporation  electricity  department,  in- 
cludes a  series  of  lectures  on  all  phases  of  engineering.  On 
the  electrical  side  the  president  is  to  open  on  October 
2nd  with  a  lecture  on  "  The  Development  of  Public  Elec- 
tricity Supply."  The  Society  has  secured  the  services  of  a 
number  of  leading  experts  who  will  deal  with  various 
methods  of  securing  the  maximum  of  economy  in  power 
production.  The  meetings  are  held  at  the  Technical  Col- 
lege, where  the  hon.  secretary,  Mr.  G.  F.  Chainock,  is  Pro- 
fessor of  Engineering. 

Institution  of  Railway  Signal  Engineers. — The  pro- 
gramme for  the  remainder  of  the  1922-S  session  is  as  fol- 
lows: — October  4th,  "  Weis.senbruch's  Signal  System  on  the 
Belgian  State  Railways,"  by  T.  S.  Lascelles;  November  1st, 
"  A  Few  Remarks  on  Railway  Accidents,"  by  J.  Holt; 
December  6th,  "  Intermediate  Block  Signalling,"  by  C.  Cars- 
lake;  January  3rd,  1923,  "Rotary  Interlocking  Block,"  by 
A.   Wallis;   and  February   14th,   annual   general  meeting. 

Faraday  Society. — The  Faraday  Society  and  the  British 
Cold  Storage  and  Ice  Association  will  hold  a  joint  meeting 
on  Oct^iU'r  Ifith.  The  meeting  will  be  hold  at  the  Institu- 
tion of  Electrical  Engineers,  and  it  will  be  divided  into 
three  sessions.  .\t  the  first  session,  following  a  genera!  intro- 
duction by  Prof.  Alfred  W.  Porter,  P.R.S..  the  subject  to  be 
discussed  will  be  "  Laboratory  Mefhods  of  Liquefaction  and 
Methods  of  Measuring  Low  Temperatures."  The  opening 
address  will  be  delivered  by  Prof.  H.  Kamerlingh  Onnes, 
and  Dr.  Crornmelin  will  give  a  description  of  the  etjuipment 
of  the  Cryogenic  Laboratory  at  Leyden.  Sub.sequent  contri- 
butors will  include  Prof.  C.  F.  .lenkin  and  Dr.  Ezer 
Griffiths.  The  .se -ond  and  third  sessions  will  be  devoted  to 
"  Indu.strial  Methods  of  Liquefaction  and  Practical  Applica- 
tions of  Low  Temperatures."  The  general  introduction  to 
this  subject  will  be  given  by  Mr.  K.  S.  Murray,  of  the 
British  Oxygen  Co..  Ltd.,  and  among  those  who  will  contri- 
bute papers  will  be  Monsieur  Claude,  on  "  Tlie  Industrial 
Manufacture  of  Hydrogen  bv  the  Partial  Liquefaction  of 
Water  Gas."  and  Mr.  E.  A.  Griffiths,  who  will  deal  with  the 
subject  as  it  touches  aeronautical  work.  Messrs.  Linuid  Air. 
Ltd.,  will  arrange  some  demonstration.s  during  the  intervals, 
and  will  also  contribute  information  on   the  Heylandt  sys- 


tem of  air  liquefaction  and  on  the  use  of  liquid  oxygen  m 
blasting.  Those  desirous  of  attending  are  invited  to  com- 
municate with  the  Secretary  of  the  Society,  10,  Essex  Street, 
W.C.  2. 

Institute  of  Physics. — The  third  of  the  series  of  lecture!- 
being  delivered  under  the  auspices  of  the  Institute  of  Physics 
on  "  Physics  and  the  Physicist  in  Industry  "  will  be  given  by 
Mr.  Clifford  C.  Paterson  on  Wedne.-^da.N',  October  18th,  at 
6  p.m.,  at  the  Institution  of  Electrical  Engineers,  Victoria 
Emljankment,  W.C. 2.  Mr.  Paterson  will  deal  with  the 
"  Physicist  in  Electrical  Engineering."  Sir  J,  J,  Thomson, 
0,M.,  president  of  the  Institute,  will  take  the  chair. 


OUR     PERSONAL     COLUMN 

The  Editors  invite  electrical  engineers,  whether  connected 
with  the  iechnical  or  the  commercial  side  of  the  profession 
and  induslry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
■movernerUs. 

The  Commonivealtli  Engineer  reports  that  Mr.  A.  NV. 
Kendall  has  resigned  from  the  position  of  managing  director 
of  the  Australian  Cieneral  Electric  Co.,  Ltd.,  and  at  the  re- 
quest of  the  International  General  Electric  Co.  is  remaining 
on  the  board  of  directors,  Mr,  Kendall,  who  is  taking  up 
other  important  interests,  has  been  with  t\)e  company  for  19 
years,  and  for  the  last  12  years  tilled  the  position  of  manag- 
ing director,  during  which  period  the  company's  business  h-ds 
increased  eightfold,  Mr.  Kendall  was  to  relinquish  control  at 
the  end  of  August. 

Mr,  F,  Charles  Raph.ael,  M.I.E.E.,  has  resigned  the  posi- 
tion of  manager  of  the  Cable  and  Wire  Department  of  the 
Edison  Swan  Electric  Co.,  Ltd,  For  the  present,  communica- 
tions .should  be  sent  to  his  home  address,  35,  Chase  Green 
Avenue,  Enfield,  Middlesex  (telephone,  Enfield  664)  where  he 
is  caiTying  on  his  consulting  work.  He  de.sires  to  receive  cata- 
logues from  manufacturers  of  fittings  and  accessories  for  house 
wiring,  &c. 

The  Faraday  medal  of  the  Institution  of  Electrical  Engi- 
neers, the  first  award  of  which  was  made  by  the  Council  in 
the  early  part  of  the  year  to  Mii.  Oliver  Heavisidk,  F.R.S., 
was  personally  presented  to  him  by  Mr.  J.  S.  Highfield,  Presi- 
dent of  the  Institution,  at  Torquay,  on  September  9th. 

Councillor  John  E.  Gibbs,  who  was  formerly  with  Messrs, 
Ferranti,  Ltd.,  is  Sheriff-elect  of  York.  He  is  now  head  of 
the  firm  of  Gibbs  &  Co.,  of  York,  and  is  vice-chairman  of  the 
Corporation  Tramways  and  Electricity  Committee. 

The  Edinburgh  Corporation  has  appointed  Mr.  J.  Haoen,  of 
Glasgow,  to  be  boiler-house  superintendent  at  the  new  power 
station  at  Portobello,  at  i'400  per  annum.  Mr.  Hagen  is  at 
present  at  Dalmarnock  electricity  station.  Mr.  W.  Duncan, 
at  present  manager  of  the  electrical  department  of  the  Vic- 
toria Brass  Foundry  Co.,  Leith,  has  been  appointed  sales 
superintendent  for  the  Edinburgh  Electricity  Department,  at 
jE.500  per  annum. 

r>ast  week,  at  Dundee,  Major  H.  Richaru.son,  J. P.,  was  • 
presented  with  a  dressing-case  with  silver  and  ivory  fittings, 
as  a  mark  of  esteem  from  the  chief  officials  of  the 
Corporation  on  the  occasion  of  his  vacating  his  present  posi- 
tion in  the  City.  Mr.  W.  H.  Blyth  Martin,  Town  Clerk,  sup- 
ported by  Lord  Provost  Spence,  in  handing  over  the  gift, 
made  reference  to  the  many  valuable  services  rendered  to  the 
city  liv  Major  Richardson,  who  replied  in  bis  characteristi- 
cally happy  manner. 

Mr.  Arthur  Foijen  has  resigned  his  position  with  the  Metro- 
politan-Vickers  Electrical  Co..  Ltd.,  Trafford  Park,  to  take  up 
the  ixisition  of  engineer-in-charge  with  the  Eccles  Corporation 
electricitv  department. 

Mr.  a".  R.  Henderson,  A,M,I.E.E.  (late  Lieut.  R.N.V.R,), 
is  terminating  his  engagement  with  the  Achniralty  as  an 
engineer-in-charge  of  design  in  order  to  return  to  commercial 
engineering.  He  wishes  to  hear  from  pre-war  business 
friends,  and  to  receive  manufacturers'  catalogues  at  .53,  Law- 
rence Road,  Southsea. 

Obituary.— Mr.  J.  T.  Fahy. — We  regret  to  learn  from  the 
CommonirtiiUh  Engineer  that  Mr,  J,  T.  Fahy,  who  recently 
retired  from  the  position  of  chief  electrician.  New  Zealand 
railways,  after  42  years'  .servico,  died  in  July  in  Sydney  at 
the  age  of  .57  years.  "  The  late  Mr.  Fahy  was  for  many  years 
in  the  Dominion's  telegraph  department.  With  Mr.  T. 
Buckley  (later  controller  of  telephone  services),  he  took  part 
in  experimental  wireless  telegraphy  in  its  early  stages.  It  is 
believed  that  these  two  officers  were,  in  1S98,  the  first  south 
of  the  equator  to  establish  perfect  ink-marked  Morse  signals 
on  tape  over  short  distances.  They  also  designed  a  forked 
qiiadriiplex,  which,  when  perfected,  Mr.  Fahy  installed  at 
Blenhciiii.  whei-e  it  has  been  worked  for  over  20  years.  In 
1901,  Mr.  Fahy  was  transferred  to  the  railway  service  as  elec- 
trician, where  be  did  valuable  work  in  the  erection  of  railway 
telegraph  and  telephone  lines.  Mr.  Fahy  was  an  associate 
member  of  the  Institution  of  Electrical  Engineers  and  an  asso- 
ciate of  the  American  Institute  of  Electrical  Engineers," 
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Dr  Reiss.— T/i«  Times  Paris  correspondent  reports  that  Dr. 
Eeiss,  of  Metz,  has  died  at  the  age  of  64  frora  the  effects  ol 
using  X-rays  in  the  treatment  of  patients  at  the  Sainte  blan- 
dine  Hospital.  ,  ,,,11.     , 

-Vr.DERMAN  T.  P.  Bird.— We  regret  to  announce  the  death  ol 
Mr.  -Uderiuan  T,  P.  Bird,  J.P.,  the  deputy-chairman  of  the 
Birmingham  Electric  Supply  Committee,  who  had  been  ii 
uiember  of  the  committee  since  1911.  Alderman  Bird  was 
also  an  active  member  of  the  District  Industrial  Council  lor 
the  West  Midlands  area,  and  its  municipal  representative  on 
the  National  Council  for  the  industry.  He  was  also  chairman 
of  the  District  Joint  Board  and  the  district's  representative 
on  the  National  Joint  Board.  He  devoted  a  considerable 
amount  of  his  time  to  matters  connected  with  the  electric 
supply  industry. 

There  was  a  very  large  attendauce  at  Ihe  funeral,  at  Aston 
Church,  on  Saturday,  including  the  Lord  Mayor  of  Bir- 
mingham and  the  chairman  (Mr.  H.  K.  Beale),  and  members 
of  the  Birmingham  Electric  Supply  Committee. 

Mr.  S.  H.  Fielden.— We  learn  with  regret  of  the  death  of 
Mr.  S.  H.  Fielden.  who  was  for  many  years  connected  with 
Rhodes  Motors,  Ltd..  and  was  for  part  of  the  time  a  director 
of  that  company.  He  subsequently  went  to  Australia  to  take 
up  an  appointment  with  Messrs.  H.  V.  Mackay  at  Sunshine, 
Melbourne.  During  the  war  he  joined  the  Australian  forces 
and  saw  fighting  in  Egypt  and  Pi-ance.  He  was  badly  gassed 
and  suffered  from  shell  shock,  and  was  appointed  instructor 
at  the  camp  at  Christchurch.  On  demobilLsation  he  rejoined 
Messrs.  Rhodes  Motors,  Ltd.,  as  their  export  manager  in 
London.  He  had  to  give  up  work  in  19'21  owing  to  the  state 
of  his  health,  and  he  passed  away  on  September  16th  at  a 
nursing  home. 

Will.— The  late  Mr.  G.  H.  Shdter,  of  Westminster,  sub- 
marine  telegraph  and  cable  engineer,   left  jE15,279. 


Hayaer   Engineering  Co.,   Ltd.    (184,4{Jo).— Private  com- 

panv.  Regi=i«rc<l  S.;plcmbtr  aisl.  Capital,  taOO  in  £1  shares.  To  carry  on 
the 'business  of  manulaLlurcrs  of  and  dealers  In  all  kinds  ol  electrical  and 
mechanical  apparalu,,  &<..  The  first  directors  are  :  H.  T.  Warner,  8.  King's 
Road,  .V.W.,  electrical  engineer;  H.  F.  Hayward,  42,  Church  Road,  N.W.IO, 
electrical  engineer.  Qualihcation  :  20  chares.  Registered  office  ;  68,  Harle*- 
den  Road,  Willesden  Green,  N.W.IO. 

Clarence    R.   Foster,    Ltd.    (184,522).— Private   company. 

Registered  .September  22nd.  Capital,  £10,00«  in  «I  nhares  (3,000  «  per  rent, 
cumulative  prefcrenc;  and  7,000  ordinary).  To  take  over  the  business  of  an 
electrical  and  motor  engineer  carried  on  by  C.  R.  Foster  at  170.  Cardigan 
Road,  Leeds.  The  first  directors  arc:  C.  R.  Foster,  Glenholme.  Victoria 
Gardens,  Horsforth,  Leeds;  G.  F.  Storey.  15,  Ashleigh  Ro.ad,  West  Park. 
Leeds  (director  of  Storey  Evans  5:  Co.,  Ltd.).  C.  R.  Foster  may  retain  ofTice 
while  holding  3,500  of  the  shares  to  be  allotted  to  him  under  purch.-ise  agree- 
ment. Qualification  of  other  directors  £100.  Registered  office  :  170,  Cardigan 
Road,   Leeds. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Marston  Biliington,  Ltd.— Particulars  filed  of  JE14,000  de- 
bentures authorised  June  llilh,  1H22,  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital ;  the  whole 
amount  being  now  issued. 

Luminor  Signs  (British),   Ltd. — Particulars  filed  of  .£.500 

debentures  authorised  June  22nd,  1922,  charged  on  the  company's  property, 
present  and  future,  including  uncalled  capital ;  the  whole  amount  being  now 
issued. 

V.  p.  Webb  &  Co.,  Ltd. — Debenture  charged  on  the  com- 
pany's undertaking  and  property,  present  and  future,  including  uncalled  capital 
dated  September  7th,  1922,  to  secure  £3,800.  Holder  :  .Mrs.  .\.  B.  B.  Webb. 
Clent  House,   Clent,   Worcestershire. 

Mikro,  Ltd. — Particulars  filed  of  .£500  debentures  autho- 
rised June  23rd,  1922.  charged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital;  the  amount  of  the  present 
issue  being  £450. 


NEW     COMPANIES     REGISTERED. 


CITY    NOTES 


Broadcast  Wireless  Co.,  Ltd.  a84, 466). —Private  com- 
pany. Registered  September  2(llh.  Capital,  £500  in  £1  shares.  To  carry  un 
the  business  of  manufacturers  of  and  dealers  in  apparatus  and  component 
parts  in  connection  with  wireless  telegraphy  and  telephony,  &c.  The  first 
directors  are  :  C.  D.  Rutler,  Holly  Lodge,  Chestnut  Grove,  New  Maldon, 
Surrey;  A.  S.  Young,  7,  Upper  Hornsey  Rise,  N.19;  G.  O.  Tulton  St.  Olavrs 
Lodge,  47,  Wimbledon  Park  Road,  Southlields,  S.W.18.  Qualification  :  .'lU 
shares.  Remuneration  as  fi.xed  by  the  company.  Secretary  ;  A.  S,  Young. 
Registered  office  :  2,   Tower  Royal,  Cannon  Street,  E.C.4.  , 

Aiax  Production  Engineers,  Ltd.  (184,368). — Private  com- 
pany. Registered  September  14th.  Capital,  £3,000  in  £1  shares  (1,500  ordi- 
nary and  1,500  7  per  cent,  cumulative  preference).  To  adopt  an  agreement 
with  Ajax  Manufacturing  Co.  and  to  carry  on  the  business  of  electrical, 
mechanical,  motor  and  sanitary  engineers,  founders,  smiths,  machinists,  ship 
and  boat  builders,  manufacturers  of  agricultural  implements  and  motor  cars, 
&c.  The  subscribers  (each  with  one  share)  are  :  W.  C.  lerry,  123.  Upper 
Clapton  Road,  E.5,  manufacturer;  W.  T.  Frost,  4,  Seymour  Road,  Church 
End.  Finchley,  N.3,  manufacturer.  The  first  directors  are  to  be  appointed  by 
the  subscribers.  Qualification  :  £50.  Remeuneration  :  10s.  bd.  each  per  met- 
ing attended.  Secretary:  H.  J.  Betlingham.  Registered  office:  188-189, 
Strand,  W.C. 

Barlow    &    Redrutli,    Ltd.    (184,464). — Private   company. 

Registered  September  20th.  Capital,  £500  in  £1  shares.  To  acquire  the  busi- 
ness of  electrical  and  general  engineers'  merchants  and  hardware  merchants 
and  manufacturers  carried  on  bv  L.  R.  Incledon,  S.  V.  Reynolds,  and  A.  G. 
Slanners  as  "  Barlow  and  Redruth,"  at  Wolverhampton,  Staffs.  The  first 
directors  are:  L.  R.  Incledon  (permanent).  "  Winnats,"  Penn,  near  Wolver- 
hampton; S.  V.  Reynolds,  218,  Birmingham  Road,  Walsall;  E.  C.  Stanners, 
Parkhurst,  Westbourne  Road,  Penn,  near  Wolverhampton.  Registered  oflice  : 
2,  St.  John's  Street,   Wolverhampton. 

Nicholson  and   Lord   (Walsall),    Ltd.    (184,489).— Private 

company.  Registered  September  21st.  Capital,  £2,000  in  £1  shares.  To  take 
over  from  A.  Sherratt  and  R.  F.  Sherratt  the  business  ol  organ  builders  and 
tuners,  together  with  the  tuning  contracts  lately  acquired  by  them  from  the 
liquidators  of  Nicholson  and  Lord,  Ltd.  The  permanent  directors  are  :  A. 
Sherratt,  2,  Cambridge  Crescent,  Erdington,  Birmingham,  electrical  engineer; 
R.  F.  Sherratt.  2,  Cambridge  Crescent.  Erdington,  Birmingham,  electrical 
engineer;  T.  Sherratt,  3,  Crooked  Usage,  Church  End,  Finchley,  N.W.,  tele- 
phone engineer.  The  two  first  named  are  managers.  Qualification  :  60  shares. 
Registered  ofiice  :  '20,  Vicarage  Place,  Walsall. 

Cooke   and   Whitfield    Wireless,    Ltd.   (184,509).— Private 

company.  Registered  September  '22nd.  Capital,  £5,000  in  £1  shares.  To 
cai  ry  on  the  business  of  manufacturers  of,  and  dealers  in,  wireless  telegraphy 
and  telephony  apparatus  and  components,  and  erectors  and  maintainers  of 
receiving,  transmitting,  and  broadcasting  stations,  &c.  The  life  directors  are  : 
H.  S.  Cooke,  Broadway,  St.  Bernard's  Road,  Olton,  Warwick;  H.  H.  Whit- 
field, The  Glen.  Primrose  Lane,  Hall  Green,  Birmingham,  electrical  engineer. 
(Qualification,  £100.  Remuneration  as  fixed  by  the  company.  Registered 
ofTice  :    24,    St.   Paul's   Square,   Birmingham. 

Bann  Syndicate. — Registered    on    September    22nd    as    a 

private  company  with  a  nominal  capital  of  £10,000  in  £1  shares.  The  objects 
are  : — To  promote  or  assist  in  promoting  a  bill  or  bills  in  the  Parliament  of 
Northern  Ireland  or  any  other  seat  of  parliament  (1)  granting  permission  and 
making  provisions  for  the  supply  of  electrical  energy,  (2)  sanctioning  the 
erection,  purchase  and  marwenance  of  works,  generating  and  electrical  power 
supply  stations  for  the  pro<luction  and  supply  of  electricity,  (3)  giving  direc- 
lions  and  granting  permission  to  construct,  acquire,  install,  and  maintain 
machinery,  &c.,  connected  with,  gereration,  distribution,  supply,  accumulation 
and  employment  of  electricity,  (4)  giving  permission  and  directions  to  sink 
wells  and  shafts,  and  to  buy,  build,  maintain,  or  pull  down  reservoii^,  water- 
works, aqueducts,  electric  and  hydraulic  engines,  and  other  works  and  appli- 
ances which  may  seem  conducive  to  the  production  and  supply  of  electricity, 
and  (5)  giving  authority  and  directions  to  promote  and  assist  in  promoting 
an<J/or  operating  railways,  tramways,  hydraulic  works,  electric  and  other 
lighting  works,  or  anv  of  them,  and  the  'business  of  supply  connected  there- 
with, &,-.  The  subscribers  (each  with  one  share)  are  :  R.  C.  Howley,  17, 
Throgmorton  Avenue,  E.C.,  clerk;  W.  H.  Morgan,  Broxasli.  Marguerite 
Drive,  Leigh-on-.Sea,  clerk.  The  subscribers  are  to  appoint  the  first  directors. 
Remuneration  as  fixed  by  the  company.  Solicitors  :  Ashurst,  Morris,  Crisp 
and  Co.,  17.  Throgmorton  Avenue.  E.C.  No  notice  of  siTuation  of  registered 
office  was  filed  at  the  time  of  registration.     The  file  number  is  184,606. 


The  report  of  the  Compagnie  Francaise 
French  des  Cables  Telegraphiques  states  that  the 

Cable  Company,  decrea.se  of  3,000,000  fr.  in  the  receipts 
in  1921  as  compared  with  the  preceding 
year  was  due  to  the  contraction  in  general  business  and  the 
increased  use  of  codes  in  cable  messages.  The  diminution 
has  continued  in  19'2'2,  but  on  the  other  hand,  cable  chaiges 
have  been  increased  and  also  further  raised  since  May  Itith. 
1922.  Good  results  were  obtained  from  the  company's  pa"i- 
cipation  in  the  Socitjte  de  Telegraphic  sans  Fil  and  in  the 
Socitjtij  Radio  France.  Works  in  connection  with  the  modern- 
isation of  working  were  carried  out  during  the  year,  parti- 
cularly with  regard  to  relay  stations.  The  net  profits  amount 
to  10,097.000  fr.,  and  a  dividend  has  been  declared  at  the 
rate  of  37.69  fr.   gross  per  ordinary  share. 

Halifa.\  and  Bermudas  Cable  Co.,  Ltd. — The  net  result 
of  the  year  ended  June.  19'22,  is  a  credit  balance  of  f6,878, 
as  compared  with  ;£18,I65  for  the  previous  year;  the  balance 
brought  forward  from  last  year  was  f61,557,  making  a  total 
of  £68,434.  £1,992  has  been  expended  on  repairs.  .\  to*al 
dividend  of  0  per  cent.,  free  of  tax,  for  the  year  absorbs  £3.0(Ki. 
leaving  to  be  •carried  forward  .-£63.442,  subject  to  corporation 
profits  tax.  The  decrease  of  .£11,.5S8  in  the  net  result  of  the 
year's  working  is  accounted  for  by  a  reduction  of  £8,558  in  the 
receipts,  principally  due  to  the  reduction  of  rates  and  wireless 
competition  at  Bermuda,  an  increase  of  £2,776  in  income  tax. 
E.P.I).,  and  corporation  profits  tax,  and  an  increase  of  £'253 
in  the  general  expenses.  Mr.  (i.  Clapperton  has  been  elected 
to  the  board  in  place  of  the  late  Mr.  G.  G.  Ward. 

Radio  Corporation  of  .4merica. — .\crortling  to  a  daily 
paper  the  operations  of  the  company  for  19'21  resulted  in  a 
profit  of  $4'20.799.  which  has  been  applied  to  "  Reserve  for 
Patents."  No  dividends  were  earned  on  either  the  preferred 
or  the  common  stock,  and  the  amount  set  asiile  for  patents 
is  stated  to  be  tiuite  inadequate  ftir  writing-down  purposes. 
The  year's  record  of  business  done,  however,  is  very  satisfac- 
tory ;  gross  revenue  from  trans-oceanic  communications  in- 
creased 137  per  cent,  over  the  previous  twelve  months,  and 
sales  increased  by  184  per  cent. 

Dundee,  Broughty  Ferry  and  District  Tramways  Co. — 
Profit  for  year  ended  -luly  '31st  (including  £474  brought  in), 
£.5,-517.  tnterest  on  debenture  stock  and  interim  ilivitlend 
paid  on  preference  shares  for  half-year,  less  tax,  absorbed 
£2,'234.  Dividend  on  ordinary  shares  at  7  per  cent,  per  annum, 
less  tax;  reserve  .£oOO;  carried  forward  £241. 

Lancashire  Klectric  I.ii^ht  and  Power  Co.,  Ltd. — .\  divi- 
dend of  3.J  per  cent,  fur  thr  h.ilf-year  ending  September  30th 
on  the  cumulafivi'  participating  preference  shares  is  an- 
nounced. 

German  Company. — The  Electricity  Supply  Co.,  of 
Hamburg,  reports  net  profits  of  •252.000  marks  and  a  dividend 
at  the  rate  of  1")  per  cent,  for  U>2]-'22.  these  figures  comparing 
with  116.0(X1  marks  and  10  per  cent,  in  the  previous  year. 

Cuba  Submarine  Telegraph  Co.,  Ltd. — Interim  dividend 
for  the  half-year  ended  Tune  at  the  rate  of  5  per  cent.,  per 
annum,  free  of  tax,  ou  the  ordinary  shares. 
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Direct  West  India  Cable  Co.,  Ltd. — Net  result  of  work- 
ing during  year  ended  June,  ly2"2,  a  credit  balance  of  £15,965, 
as  compared"  with  £1-1,601.  Balance  forward  £96,051,  making  a 
total  of  £112,U15;  £-2i  expended  on  repairs;  dividend,  6  per 
cent,  free  of  tax ;  carrying  forward  £106,391,  subject  to  cor- 
poration profits  tax.  The  company's  cables  have  worked 
efficiently  during  the  year.  The  insulation  of  the  Bermuda- 
Turks  Island  seotion  remains  very  low.  Mr.  G.  Clapperton 
has  been  elected  to  the  board  in  place  of  the  late  Mr.  G.  G. 
Ward. 

Stock  Exchange  Notice. — The  undermentioned  has  been 
ordered  to  be  otlicially  quoted  :  — 

JulljnJ  Teltphonc  Co.— iJUO.OOO  SJ  per  cent,  sterling  bonds  of  l'J22  (bearer) 
(Nos.  Al  to  .-XS.aOO— £100  .ind  HI  to  B300— £500)  (guarantc-d  by  Danish 
Government),   in  lieu  o(  scrip  now  quoted. 

Midland    Electric  Corporation   for  Power  Distribution. — 

Interim  dividend  on  the  ordinary  shares  at  the  rate  of  8  per 
cent,   per  annum  for  the  six  months  ended  June  30th  last. 

'  Shanghai  Electric  Construction  Co. — First  interim  divi- 
dend at  rat*  of  6  (ler  cent,  actual  {Vis.  per  share),  less  tax,  in 
respect  of  year  1922. 


STOCKS    AND    SHARES. 


Tdesd.*!  Evening. 
With  the  removal  of  the  war-cloud  which  hung  over  the 
Near  East,  a  greater  measure  of  assurance  retuined  to  the 
Stock  Exchange  markets,  bringing  with  it  a  revival  of  busi- 
ness in  certain  directions.  Keen  interest  centres  at  the 
moment  around  the  daily-expected  terms  of  the  groupmg 
arrangements  in  connection  with  the  Southern  railway  com- 
panies. Already,  the  Isle  of  \\'ight  Central  proprietors  have 
received  notices  of  the  offers  which  are  to  be  made  to  them, 
and  speculation  fastens  upon  what  may  happen  in  the  case 
of  the  popular  trio,  South-Eastern  &  Chatham,  Brighton, 
and  South-Western  companies  in  the  same  connection.  It 
is  considered  likely  in  the  market  that  all  three  companies, 
which  are  known  to  have  extensive  electrification  programmes, 
are  probably  waiting  for  the  grouping  arrangements  to  be 
crystalUsed  before  they,  the  companies,  take  steps  in  the 
direction  of  starting  upon  the  important  work  that  Ues  in 
front  of   them  in  connection   with   electrification. 

Electrical  railway  stocks  are  inclined  to  be  better,  with 
Metropolitans  a  good  spot  at  57.  Underground  £10  shares 
touched  3i,  and  at  3  show  a  net  rise  of  5s.  Central  l.ondous 
are  marking  time,  and  Districts  remain  firm  at  42. 

The  agitation  which  has  arisen  in  some  of  the  MetropoUtan 
boroughs  for  reduction  of  the  price  of  electric  current  to 
consumers,  in  those  districts,  is  being  watched  closely  by 
proprietors  of  shares  in  the  electiricity  companies.  Tin-, 
recent  newspaper  campaign  against  gas  charges  has  had  its 
effect  upon  certain  stocks  and  shares  in  the  gas  market.  The 
electricity  companies  are  not,  of  course,  in  the  same  position, 
and,  having  regard  to  the  profitable  nature  of  the  present 
year's  working,  there  is  not  likely  to  be  any  particulai"  effect 
felt  upon  shares  in  this  section  even  if  the  companies  should 
make  any  alteration  in  the  manner  of  their  charges.  Afi  is 
generally  known,  big  schemes  are  afoot  for  extension  of  supply 
of  energy,  and  this  factor  operates  in  the  direction  ot 
continually  contributing  to  reduction  of  costs,  while  it  in- 
creases the  business  handled  by  the  companies. 

Metropohtan  ordinary  shares  at  6  are  4  down,  South  Lon- 
dons  at  4  are  unchanged,  but  are  ex  the  dividend  of  2s. 
recently  deducted.  County  ordinary  and  preference  are  both 
6d.  lower,  and  the  new  shares  at  3s.  and  Is.  lOJd.  premium, 
for  ordinary  and  preference  respectively,  are  both  a  trifle 
under  the  best. 

The  market  for  cable  stocks  and  shares  .shows  a  hesitating 
tendency.  Indo-European  have  fallen  £1  to  34J.  Great 
Northerns  are  15s.  down  at  28J.  Eastern  Extensions  at  18J 
shed  2s.  6d.  and  Anglo-American  preferred  shows  a  loss  of  IJ 
at  10-2i.  The  Marconi  market  is  quiet,  prices  remaining  fairly 
steady,  although  Radio  Corporations  continue  heavy,  the 
ordmary  falling  to  20s.;  the  preferred  are  13s.  9d.  Canadian 
Marconis  incline  to  sag,  the  present  price  being  10s.  3d. 
Holders  of  Marconi  shares  are  disappointed  at  the  delay  whi  h 
has  occurred  in  carrying-out  the  broadcasting  progranjiiie 
boldly  outlined  by  the  Postma.ster-General  a  couple  of  months 
ago,  a  programme  which  raised  natural  exjxjctations  that  the 
present  wireless  concerns  would  stand  to  benefit  substantially 
by  what  was  expect*-d  to  be  the  immediate  extension  of  the 
new  service.  What  stands  in  the  way  of  prompt  developments 
It  )«  difficult  to  understand;  in  the  meantime,  the  shares  of 
the  various  companies  likelv  to  be  affected  bv  the  additional 
busmess,  are  attracting  little  attention. 

In  this  connection,  it  may  be  as  well  to  sound  a  note  of 
warning  with  regard  to  schemes  that  are  being  put  forward  in 
certain  directions,  through  which  investors  ore  invited  to 
apply  for  shares  in  broadcasting  companies  that  are  to  make, 
according  to  the  glowing  prophecies  of  the  circulators,  a  for- 
tune for  the  present  investors.  Some,  at  any  rate,  of  these 
companies  have  little  more  to  recommend  them  than  the  rose- 
ate estunates  set  out  on  cheap  paper.     Possibly  these  will 


appeal  to  the  unwary,  who  may  be  warned  by  readers  of  this 
paper  that  if  they  want  to  get  rid  of  their  money,  the  hos- 
pitals are  likely  to  make  better  use  of  it  than  share  touts 
with  certificates  to  ^11. 

Brazilian  Inactions  have  again  receded  to  40,  making  a 
fall  of  4  points  within  a  fortnight,  and  the  market  in  uio.<t 
Brazilian  issues  remains  depressed,  owing  to  the  unhappy 
plight  of  the  milreis.  The  Mexican  group  has  not  moved. 
British  Columbia  Electric  Railway  deterred  is  1  down.  Dn 
the  other  hand,  .A.nglo-.'^rgentine  Tramways  5  per  cent,  deben- 
tuie  stock  recovered  2  points  to  80J,  upon  attention  being 
directed  to  the  fact  of  its  undue  weakness,  having  regard' 
to  the  nature  of  the  security  offered. 

Amongst  manufacturing  shares,  Siemens  ordinary  show  a 
fall  of  Is.  9d.  at  25s.  9d.  For  this,  the  market  assigns  no 
particular  reason.  Probably  if  the  decline  continues,  we  shall 
hear  doubts  as  to  whether  the  company  can  maintain  the 
10  per  cent,  tax-free  dividend  which  it  has  paid  hitherto.  The 
4i  per  cent,  debentures  keep  steady  at  90.  and  tha  10  per  cent, 
preference  shares  at  31s.  3d.  General  Electric  preference 
gave  way  to  21s.  3d.  English  Electrics  at  15s.  6d.,  and  Edison- 
Swans  at  3s.  are  both  a  little  easier.  British  Insulated  retain 
their  substantial  rise  at  45. 

Babcock  &  Wilcox  are  dulhsh  at  58s.  9d.,  in  consequence 
of  the  depression  produced  in  the  iron  and  steel  market  by 
the  closing-down  of  the  giant  Ebbw  Vale  works  in  Soiitii 
Wales.  Tills,  however,  ha.s  not  affected  the  armament  list, 
where  Vickers  and  Armstrongs  hold  their  prices.  Rubber 
shares  continue  to  show  a  little  animation,  the  slight  rise  in 
pric«  of  the  raw  product  affording  ground  for  the  perennial 
hope  that  the  time  is  at  hand  when  steady  upward  progress 
may  be  expected. 

SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   EiiEciRioiiT  Companies. 


firompton  Ordinary       

Charing  Cross  Ordinary 

do.       do.        do.       ii  Pref. 

Chelsea        ' 

City  of  London     

do.       do.            6  per  cent,  Pref.... 
County  of  London  

do.  do.        6  per  cent.  Pref.... 

Kensington  OrdinEiry     

London  Electric 

do.         do.          6  per  cent.  Pref.... 
Metropolitan         

do.  4i  per  cent.  Pref.... 

St.  James'  and  Pall  Mall         

South  London       

South  Metropolitan  Pref 

Westminster  Ordinary 


Dividend 

Price 

^      *      ^ 

Sept.  26 

1920.  1931, 

1933. 

13      13 

8 

8       9 

7i 

4i      4i 

4 

6        6 

6i 

14      14 

33/- 

6       6 

Rise  or       Yield 


£7  10 

n 

6  17 

n 

6  13 

H 

4  16 

0 

6  11 

y 

6     4 

4 

e  16 

4 

6    4 

4 

6  IS 

4 

4  11 

6  17 

i 

6  16 

« 

6  13 

« 

6  13 

4 

7     0 

1) 

B  18 

II 

6  n 

2 

Tbi^orafhb  and  Telbfhoneb. 


Anglo-Am.  Tel.  Pre!      

6 

6 

102* 

-14 

6  17 

1 

do.            Def 

li 

84/6 

33A 

7    8 

6 

Chile  Telephone 

6 

6 

6 

— 

5    0 

0 

Cuba  Sab.  Ord 

7 

7 

8i 

— 

8    9 

8 

Eastern  Extension         

10 

10 

18| 
186| 

-4 

6    7 

.f, 

Eastern  Tel.  Ord.           

10 

10 

6    7 

8 

Globe  Tel.  and  T.  Ord 

10 

10 

183xd 

-4 

6    C 

8 

do.         do.      Pref 

6 

6 

ll»xd 

6    4 

4 

Great  Northern  Tel 

34 

S3 

mi 

—  2 

7  IS 

0 

Indo-European     

10 

10 

a4 

—1 

7     5 

0 

Marconi      

36 

16 

si 

— 

6    i\ 

t 

Oriental  Telephone  Ord 

13 

13 

— 

•6    1 

1 

United  R.  Plate  Tel 

8 

8 

63 



»6  18 

6 

West  India  and  Panama         

Nil 

Nil 

6/- 

_ 

Nil 

Western  Telegraph       „       

10 

10 

I8*xa 

-  i 

'6     8 

1 

Home 

Bailb, 

Central  London  Ord.  Assented 

4 

4 

87 

_ 

6  19 

^ 

Metropolitan        

li 

9i 

67 

^1 

3  19 

0 

do           District 

Nil 

1 

43 

— 

8    6 

6 

tJndergronnd  Electric  Ordinary 

Mil 

NU 

3 

+  i 

Nil 

do.              do.      "A"    ...       ™ 

NU 

NU 

s/- 

+  f)d. 

NU 

do.             do.     Income' 

S 

« 

86ixd 

+  1 

*4  12 

6 

FOBEIQN  THAM8,  ftO, 

Anglo-Arg.  Trams,  First  Pref. 

5i 

13i 

8,'s 

— 

8    0 

0 

do.            do.        3nd  Pref 

Nil 

6i 

Bfi 

— 

7    0 

9 

do.           do.       5  per  cent.  Deb. ... 

6 

6 

8nj 

+  2 

6    4 

3 

BrazU  Tractions 

Nil 

NU 

49 

—1 

8    0 

0 

British  Columbia  Elec.  Rly.  Pee.    ... 

6 

6 

764 

— 

6    9 

9 

do.           do.           Preferred    ... 

6 

98/- 

66 

— 

•7    1 

8 

do.           do.           Deferred     ... 

B 

134/- 

714 

—1 

'8  12 

R 

do.           do.           Deb 

41 

4i 

7.'-.x<l 



6  18 

4 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

NU 

414 

— 

7    1 

10 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

NU 

— 

Nil 

Mexican  Light  Common         

Nil 

NU 

304 

— 

NU 

do.            Pref 

NU 

NU 

484 

_ 

Nil 

do.           1st  Bonds 

Nil 

6 

644 

- 

7  14 

6 

MAHnPAOIUBmO  COMFAmBB 

Babcock  4  Wlloox         

16 

16 

3H 

_ 

6  12 

3 

British  Alumininm  Ord 

10 

r. 

n/itxd 

_ 

6  12 

8 

British  Insulated  Ord 

16 

16 

•a 

— 

6  1» 

4 

Oallonders 

16 

16 

3j% 

— 

6  17 

0              1 

6JPre» 

64 

6i 

u 



6  16 

7             ' 

Oromplon  Ord 

10 

6 

16/- 

— 

6  18 

4              1 

Edison-Swan         

10 

NU 

8/- 

-8.1. 

Nil 

do.       do.    6  per  cent.  Deb. 

6 

6 

64 

— 

7  16 

4 

Electric  Construction 

10 

10 

li 



8    0 

0 

English  Electric 

8 

6 

isfe 

-6d. 

6    7 

0              ,    • 

do.          do.      Pref 

6 

6 

1 

— 

6    0 

0               1 

Gen.  Elec.  Pref 

6i 

6i 

SI/8 

-9d. 

6    3 

4                ! 

do.        Ord 

10 

6 

19/- 

— 

6    6 

3               1 

Henley         

16 

16 

3 

4 



6    9  10             li 

do.      4jPref 

4i 

*i 



6    3  10              HI 

Indla-Rubber        

10 

H. 



■ 

Met.-Vlokers  Pref. 

B 

8 

34 



8~8 

1 

Biemsns  Ord.         _       „       „       _ 

10 

10 

3S/9 

-1/9 

•7  16 

H 

Telegraph  Con,     ^       _       _       _ 

go 

10 

362 

•4  13 

«       fl 

*  DlTldenda  paid  tree  of  Income  Tax, 

1 
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DYNAMOS    AND     MOTORS    OF    COMPARATIVELY    SMALL    OUTPUTS. 


By    J.     W.     BURLEIGH,     A.M.I.E.E. 


(Concluded  from  page  407.) 


Tlie  writer  does  not  wish  to  imply  that  it  is  a 
rehitively  easy  matter  to  compare  costs  and  facility  of 
production  for  different  constructions  and  to  put  it  in 
terms  of  pounds,  shillings,  and  pence.  It  often  requires 
M  simultaneous  consideration  of  many  factors  to  arrive 
:i;  a  true  comparison,  and  only  the  experienced  engineer 
rap  hope  to  do  this  readily. 

A  reference  to  figs,  i  and  5  will  cleaily  show  the  new 
construction.  The  magnet  systenj  is  iliaranterised  by 
( iicli  pole  Ijeing  divided  into  two  parts  or  limbs,  whicli 
:ire  so  disjiosed  tiiat  the  angle  between  their  axes  is 
large,   iierniitting  of  very  effective  ventilating  apertures 


the  field  coils  can  be  placed  on  or  withclrawn  directly 
and  with  a  straight-line  motion. 

A  magnet  system  designed  on  the  lines  indicated  has 
preferably  the  yoke,  poles,  and  pole  tips  cast  in  one 
member.  It  has  the  great  advantage  that  the  main 
field  magnet  material  may  bo  of  cast  iron  only. 

The  magnets  are  comparatively  light  in  weight 
(approximately  equal  to  half  the  total  weight  of  the 
machine)  by  reason  of  the  advantages  arising  froiu  the 
particular  disposition  of  the  materials. 

It  is  interesting  to  note  that  with  an  average  density 
of  (5,500   lines   per   sq.    cm,    in   the  magnets  (neglecting 


at  the  top  and  bottom  of  tlic  frame.  Further,  it  will 
iic  seen  in  fig.  4  that,  although  pole  tips  are  cast  with 
the  poles,  the  design  is  such  that  the  field  coils  lie  close 
to  the  limbs  when  passing  through  the  space  between 
the  poles. 

Each  pole  is  excited  l)y  a  single  coil,  slightly  arched. 
Fig.  6  is  a  development  of  tlie  pole,  sliowiug  preferred 
form  of  field  c6il. 

It  may  be  interesting  to  note  that  patent  No.  5,602, 
dated  March  8th.  190G,  granted  to  the  writer,  describes 
a  somewhat  similar  magnet  construction.  The  excita- 
tion of  each  pole  of  this  magnet  system  is  effected 
by  two  coil^,  one  coil  being  mounted  on  each  part  or 
limb. 

Divided  poles  are,  of  course,  well  known.  It  is 
doubtful  if  a  single  dynamo  designer,  past  or  present, 
has  not,  at  some  period,  constructed  machines  having 
a  division  in  the  main  poles  transverse  to  the  armature 
laminations.  Many  interesting  patent  sjiecitications 
have  been  based  on  this  principle. 

The  large  ventilating  space  between  the  two  parts  of 
each  pole  is  of  very  real  imjiortance.  It  forms,  in  effect, 
an  excellent  ventilating  shaft — all  the  heat-generating 
members  being  practically  within  the  cooling  air  circuit, 
which  extends  vertically  through  the  machine.  Very 
effective  natural  ventilation  is  thus  provided  without 
having  recourse  to  forced  ventilation  by  means  of  a  fan. 

The  field  coils  are  preferably  sju'ead  at  the  sides  of 
t'le  magnets,  as  shown  in  figs.  5  and  (i,  Hy  so  disposing 
the  coils,  free  passages  are  provided  between  the  poles 
and  coils  which  allow  the  cooling  air  to  more  readily 
flow  through  the  machine.  Secondly,  it  admits  of  the 
coil  having  an  elli|)ti(^al  (and  tjicrcfore'  easily  wound) 
shape. 

One  might  think  at  first  siglit  that  the  field  coils  are 
not  removable  owing  to  the  pole  tips.  This  idea  will  be 
dispelled  by  a  consideration  of  fig.  7,  which  shows  that 


thi'  h'akage  fiux)  the  aiii]iere  turns  requircil  for  tlie  total 
iion  paths  are  only  about  160  for  a  three-quarters  brake 
horse-power  motor  at  1,600  r.p.m.,  and  about  220  am- 
pere turns  for  a  two  brake  horse-power  motor  at  1,500 
r.p.m.  Thijse  figures  sliow  great  economy,  and  result 
in  a   low  weight  of  copper  being  re(|uired   for   the  field 

For  the  three-quartcis  brake  liDrsc-piiwer  motor  re- 
ferred to,  the  total  weight  of  wire,  including  the  cover- 
ing, is  not  oyer  2  li>,   pci-  pole.       The  two  brake  horse- 


Pic,  0, 


Fio,  7, 


power  motor  at  1,500  r,p.m,  only  requires  about  5  lb, 
of  wire  per  pole. 

Machines  constructed  witli  the  cast-iron  magnet 
system  described  are  found  to  be  nearly  as  light  as  with 
a  two-pole  construction  having  cast-steel  yoke  and  poles 
and   fitted  with  a   fan. 

They  are  certainly  as  light  as  a  four-pole  construction 
having  a  cast-iron  yoke  and  steel  poles,  even  when 
refinements  are  embodied. 
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In  uouiparing  tht-  weights  of  dynamo  machines,  both 
large  and  small,  ir  is  interesting  to  tind  that  the  law, 
or  formula,  laid  down  by  Fischer-Hinnen  a  great  many 
years  ago  applies  at  the  present  time.  In  his  book, 
■'  Continuous-Current  Dynamos,"  dated  1SU9,  he  states 
that  the  weight  in  lb.  =Wr'i  x  C.  Wr  =  watts  per  revo- 
lution, wliich  in  motors  =  7-46  x  b.h.p./revs.  per  niiu. 
C  =  387. 

We  all  know  that  the  weight  has  decreased  since  the 
above  formula  was  proposed.  The  weights,  however, 
for  a  line  of  machines  designed  on  the  same  lines  still 
vary  as  the  two-third  power  of  the  Wr. 

With  present-day  machines  having  cast-iron  yokes, 
the  factor  C=190  approximately.  For  four-pole  ma- 
chines having  steel  yokes  the  figure  varies  from  150  to 
170. 

In  the  line  of  machines  having  the  simplified  cast-iron 
construction,  as  described,  the  weight  factor  is  about 
1  75.  The  curve  for  weights  for  a  Wr  up  to  4  was  shown 
in  fig.  3. 

By  introducing  one  or  two  of  the  refinements  indi- 
cated, and  by  incieasing  the  ratio  of  copper  to  iron, 
the  weight  constant  can  no  doubt  be  reduced  to  150  or 
less,  with  a  very  moderate  temperature  rise. 

Although  the  observations  in  this  article  have  been 
mainly  confined  to  machines  up  to  about  6  b.li.p.,  or  a 
specific  output  of  1  watts  per  r.p.ni.,  it  must  not  be 
thought  that  this  output  forms  a  limitation  for  this 
type  of  magnet  structure.  It  is  possible  to  build,  with 
economy,  machines  up  to  many  times  this  output. 

Certain  modifications  may  be  desirable  in  the  larger 
outputs.  For  instance,  each  of  the  field  coils  should  be 
made  in  two  sections.  It  will  be  wise  to  follow  this 
course  even  in  the  very  small  machines  of  high  voltage. 

Possibly,  too,  in  the  larger  machines  with  two-pole 
armature  windings,  a  modified    ffirm    of    end    winding 


may  be  found  of  service.  It  is  found  that  with  the 
ordinary  barrel  winding  the  armature  is  not  unduly 
long,  as  with  the  big  distance  between  the  pole  tips  in 
a  two-pole  design,  chord  windings  can,  with  great 
advantage,  be  used.  In  several  small  armatures  already 
made  the  end  windings  have  onl}-  required  approxi- 
mately the  same  space  as  in  the  case  of  four-pole  con- 
struction. 

When  using  interpoles  it  is  advisable  to  advance  the 
armature  winding  pitch,  but  not  necessarily  to  the  full 
pitch.  It  may  be  mentioned  that  one  interpole  only 
ma}'  be  used  by  suitably  arranging  tlie  main  poles  so  that 
a  larger  space  for  the  interpole  is  provided  on  one  side. 

Before  concluding,  there  are  a  few  points  to  which 
reference  will  be  made.  Instea<l  of  fixing  a  perforated 
cover  on  the  magnet  frame  over  the  ventilating  aperture, 
a  plain  cover  may  be  used  having  distance  pieces  as 
shown  in  the  fragmentary  view  (fig.  7).  It  is  possible 
to  keep  the  ventilating  apertures  horizontal  instead  of 
vertical.  The  temperature  rise  even  tlien  is  not  exces- 
sive. It  would  naturally  be  expected  that  the  tem- 
perature rise  under  this  condition  would  be  in  excess 
of  that  obtained  with  the  vertical  openings. 

A  fan  can  be  used,  too,  if  desired';  then,  of  course,  the 
ventilating  apertures  could  be  closed. 

A  probable  application  of  tlie  type  of  magnet  frame 
described  will  be  for  constant-voltage  dynamo  construc- 
tion by  what  is  known  as  the  third-brush  method. 

It  will  be  seen  that  the  poles  can  easily  be  cut  away 
between  the  two  limbs,  so  that  trouble  due  to  parasitic 
currents  could  be  minimised.  For  different  positions  of 
the  third  brush,  two  opposite  limbs  might  easily  have 
wide  gaps  "  cored  "  in  them  for  a  similar  purpose. 

This  magnet  system,  when  fitted  with  the  third  brush 
arrangement,  might  be  utilised  for  a  three-wire  system 
where  a  small  unit  is  required. 
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Electrical  Ignition  Apparatus  for  Internahcombustion 
Engines. 

By  E.  0.  TuRNEU,  D.Sc,  A.M.I.E.E.  {Abstract.) 
Section  G. — Engineering. 
(X\E  of  the  reasons  for  the  increase  of  interest  in  magneto 
design  has  been  the  recent  introduction  of  a  cobalt-steel  alloy 
from  which  an  energy  per  unit  magnet  volume  of  from  three 
to  foui'  times  as  much  as  the  best  hitherto  obtainable  may  be 
developed;  the  full  effect  of  this  remarkable  discovery  may 
not  be  felt  fur  s<ime  years  to  come. 

The  method  adopted  in  the  paper  is  first  to  coneiijer  induc- 
tion coils  and  the  magneto  is  then  treated  as  a  .special  type 
of  induction  coil.* 

It  is  the  opinion  of  those  who  have  studied  the  subject  of 
spark  ignition  that  if  a  spark  actually  occurs  in  an  explosive 
mixture  ignition  will  follow,  and  however  much  the  spark 
energy  be  varied,  no  variation  in  the  power  developed  will 
follow.  If  the  spark  fails  to  ignite  the  mixture,  no  increase 
in  the  energy  of  the  spark  will  cause  an  explosion.  Assum- 
ing, then,  that  it  is  necessary  merely  to  cause  a  spark  without 
any  regard  to  its  character,  the  requirements  to  be  fulfilled 
by  an  ignition  generator  may  be  stated  as  follows  :  (1)  The 
spark  must  take  place  at  a  cylinder  compression,  varying, 
according  to  the  type  of  engine  and  the  conditions  of  working, 
Iwtween  :%  and  160  lb.  per  sq.  in.  The  voltage  required  to 
break  down  the  gas  between  these  limits  of  pressure  inav  be 
taken  roughly  a.s  being  from  5.000  to  2.5,000  volts.  (-2)  Spark- 
ini;  riHist  be  regular  between  limits  of  low  and  high  speeds. 
{'M  The  functioning  of  the  generator  should  be  as  far  as  pf>.s- 
sible  unaffected  by  variations  in  the  external  circuit.  .As 
reg;irds  the  first  condition,  it  has  been  demonstrated  that  m 
automobile  engines  the  conapression  at  the  momeijt  of  explo- 
sion may  be  at  high  speed  actually  less  than  half  the  maxi- 
Miurn,  or  slow  sfjced,  compression.  With  regard  to  condition 
(2).  it  would  be  better  if  there  were  no  lower  speed  limit,  but 
as  a  magnrto  must  be  turned  at  a  certain  speed  in  order  to 
begin  sparking,  care  must  be  taken  that  this  speed  is  rather 
less  than  at  which  the  engine  can  be  turned  by  whatever 
starting  method  is  adofited.  The  third  requirement  refers  to 
variations  in  the  ext  riial  circuit.  The  two  factors  which 
affect  the  sparking  rno-t  are  the  presence  of  capacity  in  series 
with  the  plug  electrodes  and  the  joint  resistance  of  the  leak- 
age paths  in  parallel  wiOi  (hem.  .\s  a  general  rule  the  first 
may  be  ignored,  but  leakage  resistance  paths  may  seriously 
affect  the  sparking.    It  is  impossible  to  prevent  the  formation 


of  a  number  of  these  branch  circuits.  Some  of  them  consist 
of  paths  of  surface  leakage  across  the  insulation,  both  at  the 
generator  and  at  the  plug  terminals;  others  are  formed 
through  the  body  of  the  plug,  and  their  resistances  vary 
according  to  the  temperature  of  the  plug,  the  amount  of 
carbon  deposited  upon  it,  &c.  In  comparing  ignition  genera- 
tors with  other  electrical  machinery  a  "  figure  of  merit  "  is 
propo.sed.  In  the  case  of  induction  coils  this  figure  wouid  be 
obtained  by  dividing  the  "  utility  "  (equivalent  to  the  output 
of  other  classes  of  electrical  machinery)  by  the  product  of  the 
least  sparking  voltage  and  the  supply  current.  The  figure  of 
merit  for  a  magneto  would  then  be  the  "  utility  "  divided  ly 
the  product  of  the  least  sparking  speed  and  the  magnet 
energy.  This  clo.sely  resembles  the  output  coefficient  of  elec- 
trical machinery,  which  may  be  expressed  as  output/ (least 
speed  of  operation  X  rotor  volume).  For  the  contnct  breakers 
either  platinum-iridium  alloy  or  tungsten  may  be  used.  The 
fir.st  has  the  drawbacks  of  expense  and  trausfer  of  metal  from 
positive  to  negative ;  the  second  is  comparatively  cheap  and 
veiy  hard,  but  the  resLstanoe  rises  to  a  high  value  under  cer- 
tain conditions.  The  form  of  contact  breaker  usually  adopted 
is  such  that  the  contacts  are  opened  by  means  of  a  cam 
operating  a  lever  against  the  pres.sure  of  a  spring,  the  latter 
being  relied  upon  to  close  the  contacts.  Extreme  care  is 
necessary  in  design  and  manufacture  to  ensure  satisfactory 
operation  at  the  high  speeds  which  are  now  required  in  multi- 
cylinder  automobile  engines.  Some  engine  makers  caU  for 
considerable  accuracy  in  the  intervals  between  successive 
explosions:  for  example,  it  may  be  stipulated  that  the 
difference  between  the  actual  and  theoretical  firing  angles 
shall  not  exceed  1  deg.— measured  on  the  crankshaft.  To 
meet  this  requirement  it  is  necessary  that  the  OjX'ning  shall 
take  place  comparatively  abruptly.  This  tends  to  produce 
"  flinging,"  i.e.,  a  lagging  of  the  lever  behind  the  cam,  at 
very  high  speeds,  which  prolongs  the  "  break  "  period  and 
shortens  the  "  make."  This  is  not  important  in  magnetos, 
but  with  coil  ignition  it  is  imperative  that  there  should  be  no 
"  flinging." 

Most  induction  coils  are  built  with  only  a  core  of  magnetic 
material,  the  circuit  being  completed  through  an  air  path. 
''nle.ss  the  outer  diameter  of  the  coil  is  small  compared  with 
the  core  lerigth  the  linkage  of  flux  with  the  outer  layers 
of  the  winding  will  be  incomplete.  As  the  object  of  design 
is  the  transference  of  as  much  energy  as  possible  from  the 
primary  to  the  sei«ndary  circuit,  rather  than  the  establish- 
ment of  a  high  peak  voltage,  this    partial    linkage   is    to    be 
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avoided  as  far  as  possible.  For  this  reason  laminated  steel 
cheeks,  of  a  diameter  preferably  exceeding  that  of  the  coil, 
fitted  so  as  to  closely  embrace  the  core,  are  sometimes  added. 
When  these  are  fitted  the  field  due  to  the  primary  is  partly 
screened,  and  does  not  stray  over  so  large  a  space,  and  the 
coil  is  less  likely  to  be  influenced  by  neighbouring  masses  of 
metal.  Considerable  care  is  required  in  deciding  the  number 
of  primary  and  secondary  turns.  Under  high-speed  con- 
ditions it  will  be  found  that  if  very  few  primary  turns  are 
employed  the  m.m.f.  and  flux  will  be  correspondingly  low;  if 
too  many  are  chosen  the  current  will  only  have  risen  to  a 
small  proportion  of  its  maximum  value  when  it  is  cut  off  and 
the  m.m.f.  will  still  be  low;  there  Is  thus  a  definite  nuniber 
of  turns  which  will  establish  the  greatest  core  fiux.  Since 
at  high  speed,  that  is,  with  primary  current  considerably 
below  the  maximum,  the  flux  density  in  the  iron  will  be  low, 
the  inductance  of  the  primary  winding  may  be  expressed  in 
the  form  a  ir,  where  «  is  a  constant  depending  solely  on  the 
shape  of  the  magnetic  circuit.  By  this  means,  and  the  equa- 
tion for  the  rise  of  current  in  an  inductive  circuit,  the  best 
value  for  n,  may  be  found.  At  speeds  below  the  maximum, 
if  the  iron  ampere-turns  are  appreciable,  the  inductance  is 
not  constant  for  a  given  number  of  turns,  and  it  must,  there- 
fore, be  expressed  in  terms  of  the  magnetisation  curve  of  the 
coil.  If  the  equation  for  the  rise  of  current  is  transformed 
into  the  form — 

*,  «, 


by  tabulating  assumed  values  of  /,  the  corresponding  value  of 
the  primary  m.m.f.  nj,  and  the  flux  1>  may  be  found  and 
values  of  t  worked  out  and  plotted  against  (',.  This  procedure 
is  necessary,  since  the  magnetisation  curve  of  the  coil  cannot 
readily  be  expressed  in   the  form  of  an  equation. 

The  number  of  secondary  turns  should  be  as  small  ^as  is 
consistent  with  satisfactory  performance  at  reduced  voltage. 
If  more  turns  are  employed  than  are  necessary  to  establish 
the  breakdown  voltage  the  secondary  current  flowing  in  these 
unnecessary  turns  will  represent  a  considerable  voltage  con- 
sumption. Tests  have  been  carried  out  showing  that  there  is  a 
well-defined  maximum  utility  at  about  16,000  turns.  A  very 
large  number  of  secondary  turns  ensures  a  spark  being  pro- 
duced at  a  very  low  voltage,  but  only  at  the  expense  of  the 
utility. 

During  the  first  part  of  the  cycle  of  spark  production  the 
secondary  winding  may  be  ignored  and  the  magneto  mav  be 
considered  as  an  alternator,  of  which  the  primary  circuit 
constitutes  its  armatui'e  winding,  working  on  short  circuit. 
As  regards  the  second  part  of  the  cycle,  the  "  spark  flux 
can  be  expressed   in  terms  of  the  armature  m.m.f.   and  the 


Fig.  1.— Comparison  of  V.\rious  Magnet  Steels. 

joint. permeance  of  the  branch  circuits.  As  soon  as  the  spark 
(lux  is  found,  the  problem  of  the  magneto  becomes  a  common 
one  with  that  of  the  induction  coil.  The  greatest  drawback 
of  tb(^  magneto  is  the  inherent  weakness  of  the  spark  at  low- 
spcoil,  when  the  utility  should  be  greatest.  The  best  that  can 
be  done  is  to  increase  the  product  i,n,  at  low  speed  by  em- 
ploying as  large  a  total  cross-sectional  area  as  is  compatible 
with  leaving  room  for  the  secondary  winding. 

There  are  a  number  of  drawbacks  associated  with  magnetos, 
from  which,  hitherto,  there  has  been  no  means  of  escaping. 
The  lamination  of  the  armature  core,  for  example,  is  neces- 
siirily  very  imperfect.  The  actual  laminations  employed  form 
only  about  a  half  or  less  of  the  total  core  length,  and  they  are 
not"  only  supported  by  large  .solid-steel  cheeks  carrying  flux 
but  the  effeclrive  Iftmination  is  also  rediK'ed  by  a  number  of 
rivets  right  through  the  structure,  while  the  necessity  for  a 
consider;ible  portion  of  the  flux  to  cross  the  remaining  lamina- 
tions transversely  is  a  still  further  source  of  loss.  Other  draw- 
backs involved,  such  as  rotating  windings,  rotating  contact 
breakers,  and  the  very  large  number  of  carefully  insulated 
))arts  which  form  a  kind  of  high-pressure  transmission  line 
from  armaturei-  to  plug,  reflect  more  on  the  reliability  of  tlie 
magneto  than  on  its  utility  or  its  figure  of  merit.  The  recent 
introduction,  however,  of  cobalt  stt>el  for  niagiiets  oflers  the 
means  of  overcoming  a  number  of  the  difficulties  alluded  to, 
and  it  is  likely  that  in  a  short  while  the  use  of  tungsten  mag- 
net steel,  at  all  events  so  far  as  magnetos  are  concerned,  will 


be  entirely  superseded.  In  fig.  1  are  shown  [xjrtions  <ii  th«; 
hysteresis  loops  and  also  the  products  of  B  and  H  plotted  a."* 
a  function  of  h  for  different  magnet  steels.  From  this  it  will 
be  noted  that  the  maximum  BH  product  obtainable  from  a 
good  tungsten  steel  magnet,  curve  A,  is  about  •2^X),0<J<>.  TTie 
earliest  samples  of  cobalt  steel  gave  a  curve  similar  to  B,  hav- 
ing a  maximum  product  of  about  700,000.  To-day  curve  t, 
with  a  product  of  900,0fJ0,  is  an  average  sample,  and  results 
as  shown  in  curve  u  are  by  no  means  uncommon.  It  will  be 
noted  that  the  flux  density  at  which  the  maximum  product 
occurs  is  approximately  the  same  both  for  tungsten  and  for 
cobalt  steel ;  thus,  to  establish  a  given  flux,  the  same  area  of 
cross  .section  is  required  for  both,  but  whereas  the  value  of  h 
available  for  the  external  circuit  with  the  former  material  is 
about  35,  for  the  latter  it  is  about  150,  so  that  the  cobalt  steel 
magnet  need  be  only  alxjut  one-cjuaiter  of  the  length  of  the 
tungsten  steel  magnet  it  replaces.  Merely  shortening  the  mag- 
net is  of  itself  no  great  improvement  and  would  not  appreciably 
affect  the  utility  or  the  figure  of  merit  of  the  magneto.  The 
substitution  of  a  much  .shorter  magnet,  however,  makes  other 
forms  of  construction  possible  which  do  not  possess  the  draw- 
backs referred  to  in  the  rotating  armature  machine.  It  is  as 
yet  too  soon  to  discuss  the  various  arrangements  which 
recently  published  patent  specifications  indicate  are  in  course  of 
development,  but  there  is  little  doubt  that  the  chief  advant- 
ages which  may  be  looked  for  in  the  near  future  will  consist 
of  a  more  compact  structure,  a  sliorter  magnetic  circuit,  and 
a  more  thorough  lamination  of  the  armature  flux  path,  ensur- 
ing a  more  efficient  use  of  the  magnet  energy. 

In  conclusion,  the  author  acknowledges  his  indebtedness  to 
the  British  Lighting  &  Ignition  Co.,  Ltd.,  and  Messrs.  Vickers, 
Ltd.,  from  whom  information  was  obtained. 

DiSCOSSION. 

Puoi''.  G.  W.  O.  Howe  said  that  although  it  had  been 
proved  that  the  energy  obtainable  from  an  explosion  was 
independent  of  the  nature  of  the  spark  used  to  give  that 
explosion,  he  was  afraid  that  this  fact  would  be  very  slow  in 
making  headway  among  motorists.  So  long  as  the  spark  was 
sufficient  to  ignite  the  mixture  the  energy  obtainable  from 
the  explosion  was  the  same,  and  all  the  elaborate  system  of 
blue  and  white  sparks,  fat  and  thin  sparks,  was  largely  a 
myth.  The  interesting  question,  he  said,  was  as  to  what  con- 
stituted the  great  superiority  of  certain  brands  of  magneto. 
A  great  deal  of  research  work  had  been  done  in  this  country, 
and  magneto  manufacture  had  been  brought  to  a  high  state 
of  perfection  as  a  result  of  the  war.  Even  so,  he  suspected 
that  even  now  many  English  motorists  preferred  Bosch 
magnetos.  He  believed  he  was  right  in  saying  that  the  world- 
wide reputation  of  the  Bosch  magneto  was  not  due  to  any 
difference  in  principle  or  in  design,  but  merely  t(j  the  careful 
manufacture  of  small  details,  which  prevented  the  thousand 
and  one  accidents  which  could  happen  in  a  magneto.  With 
regard  to  the  use  of  cobalt  steel,  he  referred  to  a  magneto 
exhibited  at  a  recent  meeting  of  the  Institution  of  Electrical 
Engineers,  made  with  a  magnet  of  cobalt  steel,  and  the 
difference  in  size  as  between  magnetos  with  tungsten  and 
with  cobalt  steel  magnets  was  striking.  He  believed,  how- 
ever, that  at  present  it  was  not  an  economical  proposition  to 
use  cobalt  steel. 

Prof.  Sir  J.  B.  Henderson  asked  for  a  further  expla- 
nation of  the  ttn-m  "  utility."  As  to  the  indifference  of  the 
power  of  an  internal  combustion  engine  to  the  method  of  pro- 
ducing the  spark,  he  expressed  the  opinion  that  this  was  due 
to  the  turbulence  of  the  ga.ses.  Turbulence  was  so  enormous 
if  the  ignition  took  place  during  the  first  compression  that 
two  or  three  sparks  made  practically  no  difference  to  the 
ignition,  but  if  the  piston  was  allowed  to  reciprocate  several 
times,  and  the  valves  were  kept  closed  several  times  before 
igniting,  there  was  an  enormous  difference,  because  the  turbu- 
lence was  allowed  to  die  down.  He  asked  Dr.  Turner  if,  m 
the  introduction  of  induction  coils,  a  closed  magnetic  circuit 
had  ever  been  used. 

Dr.  Turner,  in  reply,  did  not  accept  Prof.  Howe's  conten- 
tion that  British  magnetos  were  not  as  good  as  German.  It 
might  have  been  .so  in  the  pa.st.  but  it  was  not  true  now, 
certainly  not  in  design,  because  in  many  ways  the  Britisli 
magnetos  .showed  considerable  superiority  over  the  German. 
Undoubtedly  the  Bosch  magneto  owed  its  supremacy  chiefly 
to  its  excellent  workmanship.  .\s  to  cobalt  steel,  with  mag- 
netos as  they  bad  been  made  in  the  past  it  was  not  a  com- 
mercial proposition.  If  we  only  replaced  a  horse-shoe  magnet 
by  a.  shorter  magnet  it  was  an  economic  proposition,  but 
oilier  possibilities  were  opened  up.  which  made  it.  not  only 
a  (luestion  of  the  alteration  of  the  magnet  length,  but  a  ques- 
tion of  rendering  possible  other  forms  of  construction  in  which 
far  more  energy  might  be  obtained  in  the  magneto  for  a  given 
weight  than  before.  In  future  cobalt  steel  would  be  used 
almost  to  the  exclusion  of  tungsten  steel,  provided  changes 
in  design  of  magnotos  took  place.  In  reply  to  Sir  3.  B. 
IliMiilcrson.  he  said  that  the  utility  merely  referred  to  the 
conductaiue  in  parallel  of  the  plug  circuit,  and  not  of  the 
whole.  In  reply  to  the  question  ns  to  the  clo.^ed  maguetic 
cinuit.  the  question  was  largely  one  of  rated  decay  of  the 
flux.  If  the  circuit  was  closed,  as  in  a  transfonner,  it  was 
found,  in  the  first  place,  that  the  flux  would  dtvay  much 
more  slowlv;  and  .secondly,  that  the  flux  would  not  die  away 
to  zero.    In  iMiler  to  make  the  flux  fall  nearly  to  zero  it  was 
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necessary  to  leave  air  gaps.  He  believed  that  Sir  J.  B. 
Henderson  had  put  his  linger  on  a  spot  whei-e  much  pro- 
gress could  be  looked  to  in  the  future.  Undoubtedly  gaps 
would  have  to  be  left  in  the  circuit  in  order  to  ensure  efficient 
demagnetisation.         

Fuel    Economy   Committee's   Report.     (Abstract.) 
Section   B. — Chemistry. 
Thk  fifth  reiwrt  of  the  Committee  upon  Fuel  Economy  was 
presented   to  Section  B  on  September  I'ith. 

The  report  opened  with  a  reference  to  the  effects  of  last 
year's  coal  dispute  upon  production,  and  consequently  uiwn 
the  iron  and  steel  industries. 

During  the  year  the  Committee  had  under  consideration 
the  question  of  oil  supplies,  and  particulars  were  compiled 
of  imports  into  the  United  Kingdom  for  the  five  years  from 
1917  to  19-21  imlusive.  Tlie  figures  shciwed  that  the  ma.ximum 
import  of  fuel  oil  occurred  in  1918,  when  the  total  was 
3.515,0-20  tons.  The  lowest  total  was  that  of  1919—1.105,8.55 
tons;  in  19-21  the  figure  was  2,-.K5,S-2-2  tons.  The  bvilk  of  the 
last  vear's  importation  was  from  Mexico,  with  the  United 
States  second.  .\  total  of  85,483  tons  catiie  from  the  British 
West  Indies.  The  Committee  considered  that  our  dependence 
upon  foreign  sources  of  supply  was  dangerous,  and  iu  this 
connection  reported  the  present  state  of  the  low-temperature 
carbonisation  of  coal  in  this  country.  It  referred  to  the 
experimental  plant  at  Barugh,  near  Barnsley* ;  the  conference 
on  the  subject  held  this  year  at  Cardiff  under  the  auspices  of 
the  South  Wales  Institute  of  Engineers;  the  paper  read  in 
April  last  bv  Messrs.  Sutcliffo  and  Evans  before  the  Society 
of  Chemical" Industry ;  and  the  Fuel  Research  Board's  report, 
published  recentlv.  The  Committee  was  in  general  agree- 
ment with  the  last-named  report  that,  although  we  had  not 
yet  reached  the  stage  when  it  could  be  decided  whether  or 
not  a  new  industry  could  be  established  to  deal  with  the 
carbonisation  of  the  coal  which  was  at  present  being  con- 
sumed in  the  raw  state,  yet,  as  the  result  of  the  pioneering 
work  carried  out  by  various  organisations,  such  knowledge 
and  experience  as  had  been  gained  afforded  scime  ground  for 
the  expectation  that  we  were  approaching  a  conditional  solu- 
tion of  the  matter.  The  future  seemed  to  depend  upon  the 
acceptance  by  the  public  of  a  smokeless  fuel ;  the  price  of  this 
should  he  reasonable  and  its  appearance  should  be  attractive. 
If  such  an  industry  were  established  the  amount  of  carbonised 
fuel  required  for  domestic  consumption  would  be  at  least 
40  milHon  tons  per  annum.  The  by-product€  from  this 
quantitv  of  ooal  would  possibly  I)e  100  million  gallons  (or 
about  .3.50,000  tons)  of  motor  spirit,  and  600  million  gallons 
('2.7.50,000  tons)  of  anhydrous  tars  (fuel  oils).  Oil-fuel 
burners  for  boilers  had  been  considerably  improved,  and  so 
had  the  injection  of  oil  in  internal  combustion  engmes, 
making  it  possible  to  use  successfully  the  heavier  oils.  Work 
in  connection  with  the  adaptation  of  heavy  oils  to  low-com- 
pression i.e.  engines  was  now  proceeding. 

Part  in  of  the  report  dealt  at  .some  length  with  the  pro- 
gress made  in  research  upon  the  chemistry  of  coal. 

Part  IV  treated  of  the  possibilities  of  developing  brown 
coal  and  lignite  as  fuels,  but  it  was  recognised  that  this  was 
of  small  importance  to  Great  Britain  itself,  although  it  was 
of  some  moment  to  several  of  the  Dominions.  Some  par- 
ticulars were  given  of  the  celebrated  Morwell  (Victoria) 
brown  coal  deposits.  It  was  stated  that  the  official  estimate 
of  the  cost  of  producing  the  raw  material  was  about  2s.  fid. 
per  ton:  that  the  cost  of  electrical  energy  generated  by  its 
agencv  would  not  exceed  £i  17s.  fid.  per  horse-power  per 
annum;  and  that  this  energy  could  be  profitably  sold  at  an 
average  price  of  £i  8s.  per  horse-power  per  annum.  Prof. 
Bone,  in  his  investigations  into  the  Morwell  brown  coal  and 
other  deposits,  established  that  there  was  a  definite  tem- 
perature limit  for  each  type  up  to  which  it  might  be  heated 
(in  the  dry  state)  so  as  to  effect  a  considerable  chemicalron- 
densation  in  its  cellulosic  or  humic  constituents,  with  simul- 
taneous expulsion  therefrom  of  .steam  and  CO,;  (hat  by  means 
of  such  condensation  substantially  the  whole  of  the  potential 
energy  of  the  fuel  might  be  correspondingly  concentrated  by 
suitable  heat  treatment,  and  the  fuel  value  would  thereby  be 
improved. 

The  section  upon  domestic  heating  and  cooking  appliances 
dealt  almost  exclusively  with  means  of  improving  the  ordin- 
ary coal  range.  The  question  of  the  efficiency  of  gas  anri 
electric  cookers  was  deferred  as  requiring  further  investiga- 
tion. In  Part  Yl  the  Committee  called  attention  to  the 
need  for  more  sy.^tematic  effort  on  the  part  of  steam  u.sers 
to  improve  the  present  unsatisfactory  .state  f)f  boiler  practice 
throughout  the  country,  esperially  in  the  direction  of  educa- 
tional provision  for  the  Itetter  training  of  stokers  and  power- 
station  superintendents.  It  was  averred  that  if  scientifi- 
methods  were  substituted  for  the  present  mle-of-tlinmb 
methods  tlie  average  efficienev  nf  steam  raising  <-iiiild  l>e  im- 
proved from  the  |iresenf  fiO  |ier  cent,  (o  75  per  cent.,  with 
consequent  saving  in  fuel.  A  serious  souice  of  waste  was 
said  to  he  the  fact  that  unnecessarily  large  volumes  of  air 
were  drawn  through  the  Rystem  owing  to  sheer  neglect  of 
the  most  obvious  precautions.  AVith  good  management  it 
should   be  possible  by  careful   damper  regulation  and   niain- 
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taining  a  correct  depth  of  fire,  to  burn  completely  an  average 
quahty  of  steam  coal  with  no  greater  excess  of  air  than 
would  give  about  1'2  per  cent,  of  CO,  (without  appreciable 
(juautities  of  CO)  in  the  chimney  gases.  While  the  more 
general  use  of  indicating  and  recordmg  apparatus  might  be 
recommended  as  the  best  automatic  aids  to  good  manage- 
ment, yet  unless  these  were  supplemented  by  intelligence 
and  watchfulness  on  the  part  of  both  stokers  and  boiler-hou.se 
superintendents,  they  would  not  avail  much,  and  might 
actually  be  misleading.  Large  boiler  installations  should  be 
in  the  hands  of  specially-trained  technologists.  Local  educa- 
tional authorities  could  help  fuel  economy  by  instituting  m 
technical  schools  properly  organised  classes  of  instruction  tor 
stokers  and  the  lower  grades  of  boiler-house  attendants.  In 
larger  centres  more  advanced  courses  should  be  arranged  for 
the  higher  officials. 

The  Committee  pointed  out  that  the  Electricity  Commjs- 
sioners  would  render  a  great  national  service  if,  in  their 
annual  returns,  they  would  publish  such  financial  and  de- 
tailed technical  data  as  would  show  the  actual  fuel  con- 
sumption and  the  production  cost  per  unit  of  output  iu  the 
various  individual  power  stations  throughout  the  country. 

With  regard  to  smoke  abatement,  the  Committee  men- 
tioned the  report  of  the  Departmental  Committee  appointed 
by  the  Ministry  of  Health  to  deal  with  the  subject.  Although 
it  was  calculated  that  domestic  chimneys  were  responsible 
for  the  discharge  into  the  atmosphere  of  2i  million  tons  of 
potential  fuel  in  the  form  of  soot,  as  against  500,000  tons  from 
factory  chimneys,  it  was  considered  impracticable  to  intro- 
duce legislation  to  counteract  this  waste.  It  was  recom- 
mended, however,  that  the  central  housing  authority  should 
have  certain  supervisory  powers  with  regard  to  heating 
methods  in  housing  schemes  submitted  by  local  authorities, 
and  that  the  latter  be  empowered  to  make  by-laws  requiring 
the  provision  of  smokeless  heating  apparatus  in  new  buildings 
other  than  private  dwelling  houses.  With  regard  to  industrial 
smoke,  it  was  recommended  by  the  Departmental  Committee 
that  the  Ministry  of  Health  should  be  given  more  definite  - 
power  to  compel  local  authorities  to  properly  administer  the 
laws  dealing  with  smoke  abatement ;  that  a  legal  obligation 
should  be  imposed  on  all  manufacturers  to  employ  the  best 
possible  means  for  avoiding  the  polUition  of  the  air  by  grit 
or  smoke ;  that  the  same  law  should  apply  to  Government 
establishments  and  to  road  and  rail  vehicles;  that  the 
Ministry  of  Health  should  be  empowered  to  fix  smoke 
standards  from  time  to  time;  that  the  adminLstration  of  the 
smoke  abatement  laws  should  be  transferred  to  county 
authorities;  and  that  advisory  officers  should  be  appointed 
by  the  Ministry  of  Health  to  assist  local  authorities  and 
manufacturers  in  the  matter.  In  conclusion,  the  Committee 
gave  it  as  its  opinion  that  the  Ministry  of  Health  should 
institute  a  Smoke  Inspectorate  upon  the  lines  of  the  exi.sting 
Alkali  Insijectorate,  \^-hich  had  admittedly  worked  well  and 
with  beneficial  results  to  the  industry  concerned. 

An  appendix  to  the  report  gave  data  as  to  methods  of 
determining  the  efficiency  of  cooking  appliances.  It  was 
stated  that  the  true  determination  of  efficiency  could  only 
be  made  by  raising  the  apparatus  to.  and  maintaining  it  in 
a  steady  state,  during  which  period  valid  observations  on 
running  efficiency  could  be  made.  Fairly  complete  investiga- 
tions had  been  made  of  solid  fuel  and  gas  cookers,  but  tlw 
electrical  series  was  still  in  progress  at  the  date  of  the  report, 
and  could  not  be  spoken  of  with  the  same  degree  of  confidence 
as  in  the  other  two  ca.ses.  Particulars  of  results  only,  there- 
fore, included  figure.s  obtained  with  the  use  of  solid  fuel  and 
gas  appliances. 


The  Origin  of  Magnetism. 

Section  A. — Mathematics  and  Physics. 
Is  opening  a  discussion  upon  the  above  subject.  Prof.  P. 
Wi;iss  said  that  Langevin  had  considered  a  body  each  mole- 
(•(ile  of  which  had  a  constant  magnetic  moment  and  complete 
freedom  of  orientation  (a  paramagnetic  gas  or  a  dilute  solution 
containing  a  paramagnetic  salt).  By  applying  to  such  a  sub- 
stance the  principles  of  statistical  mechanics  he  had  found  its 
law  of  magneti.sation  in  terms  of  the  external  field  and  the 
temperature,  and  had  thus  explained  the  paramagnetic  pheno- 
mena. Van  der  Waals  had  explained  the  great  density  of 
liquids  on  the  basis  of  the  kinotic  theory  by  adding  to  the  ex- 
ternal pressure  an  internal  pres.sure  which  expressed  the 
attraction  exerted  by  the  molecules  on  one  another.  The 
s|ieaker  had  shown,  similarly,  that  the  intense  magnetisation 
of  ferromagnetic  boilies  might  be  deduced  from  the  laws  of 
paramagnetism  by  adding  to  the  external  field  a  molecular 
.field  which  represented  the  mutual  actions  of  the  magnetic 
molecules  in  relation  to  orientation.  He  a.s,sumed  that  the 
molecul.ri-  field  was  proportional  to  tlie  intensity  of  magnetisa- 
tion, and  ill  the  same  direi-tion.  This  hypollicsis  had  enabled 
the  variation  of  the  magnetie  .saturation  of  ferromagnetic  sub- 
stances to  be  calculated  for  the  first,  time  as  a  function  of  the 
temperature.  Tlie  law  thus  found  had  heen  verified  by  new 
experiments  with  magnetite.  The  same  hypothfjsis  had  given. 
in  addition,  the  following  results;  Above  the  temperature  at 
which  strong  magnetism  disappeared — or  the  "  Curie  point  "— 
the  coefficient  of  magnetisation  was  inver.sely  proportional  to 
the  excess  of  temperature  over  the  "  Curie  point."   This  law  was 
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in  accordance  with  experience.  At  tlie  "  Curie  point  "  the 
true  .specific  lieat  of  a  fcrnjuiaHiietic  substance  fell  abruptly 
to  a  smaller  value.  The  magnitude  ol  the  iliwontinuity  cal- 
culated friim  the  magnetic  data  had  been  found  to  agree  with 
tlu;  value  obtained  by  thermal  mea.suroments.  The  theory  of 
the  luoliicular  field  pcniiittecl  ii.s  to  anticipate  a.  reversible 
phenomenon,  namely,  that  a  substance  bei-ame  hotter  when 
nuignctised  and  cooler  when  demagnetised.  Tliis  pheno- 
menon had  been  obseived  and  found  to  be  in  accordance  with 
the  theory.  By  supposing  that  in  a  crystal  the;  naolecular  field  ' 
had  three  different  values  in  the  directions  of  tbree  rectangular 
axes,  it  had  been  possible  to  explain  the  remarkable  ani.so- 
tropic  properties  which  had  been  dificovered  in  the  cry.stal  of 
pyrz'hotine.  The  molecular  field  theory,  in  conjunction  with 
f/angevin's  kinetic  theory,  had  |)rovided  means  of  calculating, 
on  the  basis  of  )X|Mriiiii'iil,il  data,  a  great  number  of  atomic 
moments.  .All  ilii-c  ihmhi,  nu  pusse.s.sed  a  remarkable  property  : 
they  were  intc^iial  inidtlplis  <i{  the  same  elementary  moment 
which  the  speaker  called  the  "  magneton."  But  the  same 
atom  did  not  always  pos.se.ss  the  same  number  of  magnetons. 
For  example,  metallic  nickel  had  three  magnetons  in  the  neigh- 
bourhood of  absolute  zero.     .After  a  region  of  transition,  it  held 


eight  magnetons  from  MO  deg.  C.  to  900  deg.  C.  Then  at  this 
temperature  it  passed  suddenly  into  another  state  with  nine 
magnetons. 

Jii  its  soUd  paramagnetic  salts,  nickel  with  both  15  and  I'J 
inagneton.s  could  be  recfjgnised,  while  in  solutions  of  its  salts 
it  had  16  magnetfjns. 

It  would  be  possible  to  make  analogous  statements  with 
regard  to  iron  and  the  other  ferromagnetic  metals.  The  dis- 
continuous variability  of  the  atomic  moment  had  l^een  made 
strikingly  evident  by  the  dis<.overy  of  ferro-cobalt  (Fe,CO). 
which  was  more  magnetic  than  u-on  itself,  and  possessed  H 
magnetons  for  each  of  its  three  atoms,  whilst  iron  and  cobalt 
under  the  same  conditions  only  had  11  and  nine  magnetons 
re.spectivcly. 

It  might  be  concluded  that  magnetic  atoms  were  the  seats  of 
characteristic  moments  which  varied  in  a  dLscontinuous 
manner  accordmg  to  the  state  of  the  body,  and  which  were 
integral  multiples  of  a  single  definite  elementary  moment— the 
magneton.  Intense  magnetism— or  ferromagnetism- was  the 
result  of  the  existence  of  the  mutual  orientation  effects  of  the 
magnetic   molecules,    which   were  expre.s.sed  by   the   molecijfir 
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ANNUAL    CONFERENCE. 


Tramway  Rolling  Stock. 

On  September  14th  the  paper  by  Mr.  E.  S.  Kayneu  on  "  Tram- 
way Rolling  Stock,"  which  was  aijstracted  in  our  issue  of 
September  1.5fh,  was  read.     Opening  the  discussion, 

Mr.  E.  S.  PiLCHER  (Edinburgh)  agreed  with  Mr.  Eayner 
that  it  would  be  beneficial  if  weights  could  be  reduced.  Edin- 
burgh had  recently  i-educed  the  height  of  the  cars  by  64 
inches,  whilst  the  cantilever  platform  had  been  dispensed 
with,  and  there  was  a  continuous  frame  from  end  to  end 
of  the  car.  The  appearance  of  the  car  was  enhanced,  and 
the  centre  of  gravity  was  lower.  A  light  motor  had  also 
been  introduced.  The  weight  of  the  car  had  been  reduced 
from  11  to  di  tons,  the  carrying  capacity  had  been  increased 
from  54  to  60  per  car,  and  the  weight  per  passenger  had  been 
reduced  from  456  to  354  lb.  The  speed  had  been  increased, 
and  the  Ministry  of  Transport  had  .sanctioned  20  miles  per 
hour  on  certain  routes.  They  had  tried  roller  bearings,  but 
had  not  so  far  found  any  reduction  in  energy  consumption. 
He  understood  that  ball  bearings  cost  ±100  per  truck,  ar^d 
for  that  money  manufacturers  must  be  able  to  show  some 
return  in  a  reduction  of  costs.  The  question  of  renewals 
was  a  very  important  matter — Newcastle  had  almost  absorbed 
its  reserve  in  meeting  charges  of  that  character — and  tb.e 
speaker  advocated  weight  reduction  as  far  as  possible,  without 
reducing  .strength. 

Mr.  W.  M.  MiLNES  (Wigan)  .said  that  tests  that  had  I  cen 
conducted  were  in  every  case  favourable  to  ball  bearings.  In 
actual  working  over  the  last  nine  months  the  roUer  bearings 
had  shown  a  saving  of  energy  as  high  as  16  per  cent.,  as 
compared  with  other  cai-s,  and  as  low  as  zero.  The  average 
saving  of  energy  on  roller  bearings  was  3.S  per  cent,  over  the 
period  named.  There  was  as  yet  no  sign  of  wear  on  the 
bearings,  and  the  lubricant  w-as  clean.  The  cost  of  con- 
verting a  single  truck  was  at  present  about  £175.  On  a  3.5 
per  cent,  saving  of  energy  it  would  be  a  long  time  before 
the  cost  was  made  up.  Wigan,  therefore,  was  going  no 
further  in  converting  cars  in  its  present  financial  position, 
but  if  he  were  ordering  new  cars,  he  would  specify  hall  bear- 
ings. 

Mr.  C.  W.  Silvers  (Wolverhampton)  thought  more  efficient 
results  could  be  obtained  with  the  chain  drive,  than  with 
the — in  his  opinion — merely  fashionable  worm  drive.  He  ad- 
V(jcated  a  single-deck  type  of  <'ar,  with  a  high  centre  of 
gravity,  and  cnn.sidered  that  with  trailers  attached  .such  a 
type  of  car  was  hard  to  beat.  A  great  deal  of  wear  on  the 
track  was  due  to  grit  and  mud  rather  tlian  to  car  construc- 
tion. 

Mr.  0.  J.  Spencer  (fiOiulon)  said  that  as  cheaper  fares  were 
desirable,  those  responsible  for  the  tramways  must  set  about 
lowering  their  costs  by  adopting  new  methods.  He  sug- 
gested the  setting-up  of  a  Research  Connnittee  representative 
of  the  .Association,  to  meet  and  confer  with  numufacturers. 
Officials  of  the  Tramways  and  Light  Railways  .Association 
would  always  co-oliorate  with  such  a  committee. 

Mr.  B.  Hall  (Ihilifax)  advocated  a  combination  of  the 
lightening  process  with  the  use  of  lighter  alloys. 

Mr.  P.  Priestley  (fjiverpool)  observed  that  in  his  own  town 
they  had  adopted  a  heavy  track,  and  he  suggested  that  the 
question  be  considered  along  those  lines,  instead  of  lightening 
the  cars. 

Alderman  T,  Cohhv  (Tfuddersfield]  siii.l  thi^y  had  had  a 
very  costly  eS|HM-ience  with  a.  dilTerential  year,  and  wore  not 
inclined  to  repeat  the  experiment. 

Mr.  A.  R.  Pearnlev  (Shefiield)  conteiuled  that  the  elVn-i.'tirv 


of  the  present-day  ti'amcar  was  considerably  higher  than  that 
of  the  motor  vehicle.  In  21  months'  experience  of  bail  bear- 
ings, he  had  found  no  advantage.  He  deprecated  the  sugges- 
tion that  tramcars  were  not  Ijeeping  ahead  of  the  times,  and 
said  innumerable  improvements  had  been  introduced  with 
regard  to  details  and  efficiency. 

The  President  thought  the  time  was  not  quite  riiie  for 
the  appointment  of  the  suggested  committee,  and  the  matter 
was  left  in  abeyance  until  next  year's  conference. 


"  Highways  "  Costs  Borne  by  "  Tramways." 

By  H.  Mattlnson,  A.M.Inst.C.E., 
General  Manager,   Manchester  City  IVamways. 
(Abstract. ) 
Under  the  Tramways    Act,    1870,    we    are  .—To  provide  the 
"  Highway  "  formation  for  the   width  of  our  tramway  and 
1  ft.  6  in.  beyond;  to  maintain  such  "  Highway  "  formation 
so  long  as  the  tramway  exists;    and   to  reinstate  the  road- 
way, in  the  event  of  the  tramw-ay  being  abandoned. 

These  conditions,  imposed  when  all  tramways  were  horse- 
hauled,  were  just  and  reasonable.  It  is  the  introduction  of 
electric  traction  which  has  altered  the  circumstances  and 
which  renders  a  reconsideration  of  the  obligations  neces.sary. 
and  it  is  the  us(?  of  this  "  Highway."  provided  by  the  "  Tram- 
ways," by  irresponsible  motor  'bus  competitors  that  aggra- 
vates the  injustice.  Our  object,  therefore,  is  to  claim  relief 
from  those  obligations  that  are  in  common  equity  and  fair- 
ness chargeable  against  highways   authoritie.s. 

The  tramways  require  a  raD,  held  by  tie-bars  and  supported 
by  an  adequate  foundation.  Generally  .speaking,  a  stringer 
1  ft.  6  in.  in  width  and  6  in.  thick  has  proved  adequate — 
the  rail,  packed  on  this  and  held  by  tie-bars,  constitutes  our 
"  structure."  All  the  rest  is  "  Highways."  I  consider,  there- 
fore, that  where  the  concrete  and  paving  extend  in  common 
the  full  width  of  the  road,  the  whole  cost  of  such  "  High- 
way "  construction  should  be  debited  against  the  Highway 
.Authority  in  .so  far  as  it  is  saved  such  cost.  s 

In  the  event  of  the  roadway  in  question  not  requiring  con- 
crete foundations  or  paving  for  the  general  traffic  thereon, 
it  is  obvious  that,  in  common  fairness,  the  local  authority  can- 
not be  charged  w;ith  the  cost  of  a  tyj>e  of  coustruction  called 
for  by  the  laying  of  the  tramway,  ff  in  cour.se  of  time  t'-  ■ 
local  authority  should  recoiKstruct  the  sides  of  the  r<wd.  a  con- 
tribution should  then  be  made  towards  the  cost  of  the  original 
tramway  area  based  on  the  cost  of  such  reconstruction. 

.As  regards  maintenance,  I  do  not  see  that  we  can  escape 
this,  nor  ought  we  to  attempt  to  do  so.  The  obligation  is 
ours  under  Section  25,  to  keep  the  surface  of  the  roadway 
level  with  the  rail,  and.  furthermore,  it  must  l)e  admitted 
that  we  do  disturb  paving  more  than  ordinary  traffii-  even 
if  we  do  not  wear  it :  also  it  is  to  our  interest  that  we  ili-i 
this  W'ork,  to  enable  us  to  maintain  our  rail  in  adequate  con- 
dition. The  utmost  claim  we  might  fairly  make  heroin  is 
an  allowance  toward  the  cost  of  the  work,  based  on  (hat 
incurred  by  the  Highways  Authority  on  the  adjoining  sides 
of  the  road,  together  with  any  grant  from  the  Ministry  of 
Transport  in   respect  thereof. 

References  have  been  made  to  the  amount  paid  in  local 
rates,  in  resiiect  of  the  poruianent  way.  but.  so  far  iis  f  can 
ascertain  the  facts,  any  alteration  in  the  incidence  of  the 
charges    relating   to   the    repair   of    the   highway    would    not 
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materially  affect  the  rates  payable  by  the  tramways.  The 
repair  and  renewal  of  the  paving  or  any  portion  thereof  has 
no  bearing  whatever  on  the  liability  of  tramway  undertakings 
for  payujeut  of  rates. 

Tramways  aro,  or  shoiiUl  be,  rated  on  the  rent  a  hypo- 
thetical tenant  would  pay,  and  the  first  factor  in  arriving 
at  this  rent  is  the  gross  earnings  which  arise  out  of  the, 
user  of  the  tramway.  The  repair  and  renewal  of  the  tram- 
way is  a  statutable  deduction  to  be  made  from  the  gross 
estimated  rental,  ami  if  the  liability  to  repair  and  renew  the 
paving  or  any  p;ut  thereof  was  taken  away  from  tramway 
operators,  it  would  appear  to  follow  that  the  paving  would 
no  longer  form  part  of  the  hereditament  for  rating  purpo.'^es. 
and  no  such  deduction  would  then  arise.  In  this  event  the 
statutable  deductions  would  be  reduced  by  the  elimination 
of  the  cost  of  the  repair  and  renewal  of  the  paving,  and  tl: 
net  rateable  value  on  which  rates  are  paid  would  be  corres- 
pondingly increased. 

One  could  recite  instances  of  the  injustices  of  our  highway 
liabilities  indefinitely.  In  Manchester  we  have  an  instance  (it 
a  reserve  line  that  practically  has  had  no  cars  over  it^ — 
probably  not  100  all  told — yet  has  been  completely  worn  out 
and  relaid,  consequent  on  the  vehicular  traffic. 

The  obligation  is  a  statutory  one  and  only  Parliament  can 
modify  it.  The  departmental  attitude  towards  this  proposal 
is,  I  believe,  not  at  all  sympathetic,  in  which  ca.«e  there  would 
appear  to  be  no  alternative  but  that  of  a  private   Bill. 

Discussion. 

Mr.  J.  B.  Hamilton.  C.B.E.,  general  manager  of  the 
Tx-eds  Tramways,  opened  the  discussion.  He  stated  that  Mr. 
Mattin.son's  subject  had  been  dealt  with  twice  previously  at 
other  conferences.  That,  he  contended,  was  an  indication  of 
its  importance.  The  whole  question  had  entirely  shifted  from 
the  time  when  the  Tramways  Act  was  passed,  putting  the 
maintenance  of  the  track  upon  the  tramways.  The  horse 
cars  had  gone,  and  on  the  other  hand  there  wa.«  heavy  tractor 
and  vehicle  traffic  on  the  roads,  which  was  responsible  for 
a  good  deal  of  depreciation.  It  had  been  urged  in  a  pre- 
vious discussion  at  that  conference — and  he  held  rightly — 
that  the  tramcar  passenger  should  pay  for  his  ride.  In 
respect  of  the  question  of  road  maintenance  they  might 
consider  whether  or  not  the  passenger  was  having  to  pay 
for  the  maintenance  of  something,  the  co.st  of  which  should 
be  borne  by  the  ratepayer  generally.  What  was  wanted  was 
a  private  Bill  to  bring  antiquated  laws  up-to-date,  and  he 
suggested  that  municipal  authorities  should  be  approached 
and  asked  to  say  that  road  charges  should  he  apportioned  to 
the   proper  accounts. 

Mr.  E.  Hatton  (Newcastle)  said  he  entiiely  disagreed  with 
Mr.  Haniilt  )n's  views  and  contended  that  if  tramway  under- 
takings took  up  the  best  street  positions  they  should  pay 
for  that  privilege. 

.■Mderman  W.  C.  Fenton  (Sheffield)  expressed  astonishment 
at  Mr.  Hatton's  views,  because  those  remarks  were  dia- 
metrically opposed  to  Mr.  Hatton's  earlier  plea  for  cheaper 
fares.  If  road  charges  were  properly  apportioned,  fares  could 
be  materially,  reduced.  It  was  high  time  a  proper  adjust- 
ment was  made. 

Mr.  E.  S.  Ray.vrr  (Hull)  said  he  supported  the  view  that 
every  road  user  shoulrl  pay  a  fair  and  proper  proportion  of 
the  cost  of  road  upkeep.  It  was  a  fallacy  to  state  that 
tramways  monopolised  the  road,  since  they  only  used  that 
portion  of  the  road  on  which  they  happened  to  be  running. 
Neither  tramways  nor  ratepayers  should  be  called  upon  to 
bear  road  co.sts.  Tramways  should  maintain  rails  and  founda- 
tions, and  obtain  a  rebate  from  the  roads  authorities,  the 
road  costs  being  fairly  apportioned  to  road  users.  Under 
such  circumstance  the  penny  fares  would  soon  be  an  ac- 
complished fact. 

Alderman  T.  Hev  (Halifax)  supported  the  general  opinion 
expressed  in  the  debate. 

Capt.  Ij.  C.  F.  Bellamy  (St.  Helens)  suggested  that  oon- 
flideration  should  be  given  to  the  proposals  of  the  Ministry 
of  Transport  for  payment  on  a  seating  basis. 

Mr.  .1.  Beckett,  general  secretary,  pointed  out  the  difficul- 
ties that  arose  in  relation  to  privately  owned  concerns,  by 
reason  of  the  existence  of  the  Road  Fund. 

A  resolution  on  the  lines  suggested  by  Mr.  Hamilton  was 
adopted  by  the  conference,  the  only  dissentient  being  Mr. 
Hatton. 


T/'affic  Regulation. 

\t  the  request  fif  tlic  r.ondon  County  CVjuncil.  the  f>in- 
frt-ence  gave  some  <'onsideration  to  the  regulation  of  traffic  at 
tramway  stopping  places.  That  body  asked  for  consideration 
with  a  view  to  taking  steps  to  promote  legislation  to  deal 
with  the  matter. 

Mr.  Beckett  placed  before  the  Conference  certain  corres- 
pondence that  had  passed  with  the  Minister  of  Transport, 
drawing  the  attention  of  the  Ministry  to  the  danger  to  people 
alighting  from  tramcars  by  reason  of  vehicular  traffic  passing 
on  the  near  side  of  the  cars.  The  Minister  had  replied  that 
he  could  not  see  his  way  to  take  any  steps  in  the  matter, 
and  drew  attention  to  the  provisions  of  the  Motor  Car  Act. 
That  Act,  said  Mr.  Beckett,  was  not  sufficient  to  meet  the 
danger.     He   quoted   from   a  report  which  stated   that  more 


than  25  per  cent,  of  the  accidents  to  persons  alighting  from 
or  boarding  tramcars  were  caused  by  horse-drawn  vehicles 
or  bicycles. 

Councillor  G.  R.  Davey  (Ilford)  said  the  necessity  for  action 
was  patent,  and  the  only  reason  something  had  not  been 
done  was  that  the  authorities  failed  to  realise  the  urgency 
of   the  question. 

Mr.  T.  B.  OjODYEn  (Croydon)  .stated  he  had  been  in  corres- 
pondence with  the  coroners  of  the  country,  and  they  were 
in  favour  of  some  regulation  being  pas.sed  to  prevent  vehicles 
pa.ssing  between   the  kerb    and   standing   tramcars. 

Mr.  .1.  Dalhvmple  (Glasgow)  said  there  had  been  a  by-law 
in  that  city  for  at  least  ten  years,  prohibiting  vehicles  en- 
dangering tramcar  passengers  alighting  or  boarding,  and  it 
had  had  beneficial  effects.  There  had  been  some  difficulty  in 
working  it  at  first,  indeed,  there  had  been  .''ome  prosecutions, 
but  now  it  'A'as  fully  observed. 

Mr.  ,1.  Barnard  (Bolton)  supported  the  general  plea  for 
regulations. 

Mr,  A.  L.  C.  Fell  (I>ondon  County  Council)  suggested  that 
the  whole  matter  should  be  referred  to  the  Executive  Coun- 
cil, with  a  view  to  action  being  taken,  and  this  was  agreeil 
to. 

Tliis  en.ie.l  Ihr  business  of  the  second  dav. 


Dinner. 

The  delegates  were  entertained  to  dinner  by  the  Newcastle 
Transport  and  Electricity  Committee  on  Thursday,  Soptem- 
lier  14th,  Alderman  R.  Mayne  presiding,  and  in  addition 
to  the  delegates  there  were  pre.=<^nt  the  Lord  Mayor  and  Lady 
Mayoress,  Sir  X.  Monro  Sutherland,  Bart.,  and  many  other 
leading  citizens. 

Sir  a.  M,  Sutherland  proposed  the  toast  of  the  evening  : 
"  The  Municipal  Tramways  Association."  He  said  from  small 
beginnings  the  .\ssociation  had  risen  to  great  proportions. 
Now  they  had  ^(;2,000,000  capital.  He  hoped  the  iiieinbers 
w^ould  not  shut  the  -doors  of  their  cars  to  the  man  who  had 
only  a  penny.  But  if  they  wanted  to  reduce  their  fares  they 
must  reduce  the  expenses  all  round;  and  if  they  wanted  to 
increase  their  income  they  must  reduce  their  fares.  The  tram- 
way workers  in  Newcastle  were  a  .splendid  body  of  men,  but 
he  failed  to  see  why  a  man  working  for  a  municiiiality  should 
be  paid  more  than  he  would  get  in  any  otlier  industry.  They 
had  to  pull  together  in  order  to  live  with  the  times. 

Alderman  Mayne,  in  responding,  said  it  was  a  day  of  anni- 
versaries. The  .V.ssociation  had  reached  its  majority  at  the 
same  time  as  the  Hull  Corporation  tramways  had  reached  the 
'21st  year  of  miinicipalisation.  During  the  past  two  days  they 
had  conferred  together  at  one  of  the  best  gatherings  they  bad 
known.  Whilst  he  believed  in  mumcipalisation.  in  practice 
it  raised  all  sorts  of  difficulties,  and  they  were  feeling  those 
difficulties  now.  If  they  thought  the  municipalisation  of 
pulilic  services  a  sound  proposition  they  must  prove  it  .sound. 
Fortunately,  they  were  seeing  their  way  through.  They  had 
pooled  their  experiences,  and  learnt  from  each  others'  suc- 
cesses and   failures. 

Mr.  Ernest  Hatton  (of  Newcastle)  also  responded.  He  said 
that  personally  he  would  rather  like  to  go  back  to  the 
standard  of  living  in  1914,  with  the  same  freedom  and  cheap- 
ness in  cost.  It  was  time  to  reduce  working  expenses  con- 
siderably by  sound  common-sense  methods. 

The  Chairman  prciiented  Mr.  .J.  M.  McElroy,  who  had 
recently  retired  from  the  general  managership  of  the  Man- 
chester Tramways,  and  also  from  the  executive  council  of  the 
Association,  with  two  handsome  timepieces,  and  referred  to 
Mr.   McElroy's  connection  with  the  Association, 

Mr,  MoElroy,  in  accepting  the  gifts,  said  hi'  had  not 
known  a  better  .set  of  men  than  those  he  had  met  in  the  work 
of  the  A.s.sociation.  They  had  been  tolerant  and  kindly  in  all 
circumstances. 

The  health  of  the  Chairman  was  toasted  on  the  proposition 
of  Mr.  Dalrymple,  of  Glasgow. 


Report. 

The  report  of  the  Executive  Council  .shows  that  the  member- 
ship comprises  9.5  local  authorities,  four  honorary  members, 
9(i  general  managers,  and  19  associate  members.  Seven  local 
authorities  are  not  in  member.ship.  Endeavours  have  been 
made  to  induce  the  Minister  of  IVansport  to  make  permanent 
the  provisions  of  the  Tramways  (Temporary  Increase  of 
('har;:cs)  .Xct.  1920,  and  its  period  has  been  extended  to  March 
:flst,  \'.^M.  Tlie  Minister  has  refused  to  initiate  legislation  to 
previ'iit  vehicles  from  passing  stationary  tramcars  on  the  near 
.side  at  stopping-places.  Mr,  Harry  Allcock's  proposiil  that  the 
value  of  the  penny  shall  be  raised  to  one-tenth  of  a  shilling  has 
been  approved  by  the  Council,  .attempts  to  seciiie  the 
abolition  of  maximum  speed  limits  have  been  un.successfrii.  but 
the  .Minister  of  Transport  has  stjited  that  he  is  willing  to 
niithi  ri,He  speeds  up  to  20  m.p.h,  where  the  conditions  warrant 
it.  The  ex|H'nditure  of  the  Association  for  1921-22  was  ,£3,()31, 
and  the  receipts  were  £3,410;  the  balance  sheet  shows  n  sur- 
plus of  ,£208, 
Returns  of  the   member  undertakings  for  the   la.st  financial 
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year  are  given  in  an  appendix,  from  which  it  appears  that  the 
aggregate  results  is  a.s  follows:  — 
Amount  required  for  renewals  at  '2d. 

[jer  car-mile     '        

Lesx  aggregate   amount    of    surpluses, 

witliuut  any  provision  for  renewals 
Dcdiict  aggregate  amount  of  deficits  ... 
Net  aggregate  surpluses  


-£1, 70-2,091 


£2,298,31  G 


1,457,547 


Net  aggregate  deficits  for  the  year    ...  ,£840,772 

The  total  capital  inve.sted  was  ±'G'2,292,75G,  and  the  total 
revenue  was  £27,222,962. 

The  total  amount  charged  upon  rates  was  .£201,222.  Deduct- 
ing the  amount  estimated  to  bo  contributed  to  rate  aid,  £37,465, 
the  net  charge  was  £22:3,757. 


CANADIAN     ELECTRICAL     NOTES. 


TuR  following  notes  upon  developments  and  conditions  in 
(Jauada  were  derived  from  the  September  Jst  issue  of  the 
Electrical  News  (Toronto),  a  journal  which  gives  very  ex- 
tensive reviews  of  happenings  in  the  Canadian  electrical 
world. 

The  coal  situation,  which  is  acute  in  Central  Canada,  is 
considered  to  provide  a  valuable  opportunity  for  extending 
the  use  of  electricity.  It  will  have  a  great  moral  effect  it 
electricity  can  demonstrate  its  value  at  such  a  critical  time, 
and  dispel,  to  a  great  extent,  the  feeling  that  electricity  m 
the  home  is  merely  a  luxury. 

One  way  of  spreading  the  "  electrical  idea,"  adopted  by 
at  least  one  Transatlantic  undertaking,  is  house-to-house  can- 
vassing. Although  decried  as  being  too  closely  allied  to 
"  peddling,"  many  dealers  look  upon  it  favourably  and  con- 
sider that  if  the  right  kind  of  man  is  appointed  to  do  the 
work  the  results  will  be   beneficial. 

The  Murray  report  criticising  the  working  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  and  the  Commission's 
reply  thereto,  has  once  again  roused  the  two  camps  of  those 
who  are  in  favour  of  public  ownership  and  those  who  are 
not.  The  Commission  asserts  that  Mr.  Murray  has  distorted 
figures  and  inflated  estimates  of  the  working  co.sts.  The  real 
figure,  it  appears,  is  $7,200,000  per  annum,  whereas  Mr. 
Murray  gives  a  total  of  $12,310,000— showing  a  considerable 
difference.  The  Commission  claims  to  have  justified  its 
very  caustic  comments  upon  the  report  which  were  issued 
when  the  report  first  appeared. 

The  contractor-dealers  of  the  Province  of  Quebec  do  not 
intend  the  recent  Act  providing  for  the  licensing  of  contractors 
and  wiremen,  and  the  inspection  of  installations,  to  fall  into 
desuetude.  They  claim  that,  under  the  terms  of  the  Act, 
60  per  cent,  of  the  present  soi-disant  electrical  contractors 
will  disappear  from  the  industry.  The  purpose  of  the  Act  is 
being  extensively  advertised,  and  the  fruits  of  this  are  already 
beginning  to  be  seen.  At  least  two  contracts  which  were 
recently  awarded  to  non-Ucensed  contractors  have  been  can- 
celled, the  parties  concerned  evidently  fearing  that  the  under- 
writers would  refuse  to  grant  an  inspection  certificate,  or 
that  the  work  would  be  stopped  by  Government  officials.  , 
A  description  of  a  "  modern  electrical  home  "  which  was 
to  have  been  opened  in  Montreal  during  the  present  month 
indicates  it  to  be  a  well-organised  scheme.  The  arrange- 
ments are  in  the  hands  of  a  large  committee  divided  into 
sections  dealing  respectively  with  finance,  illumination,  ap- 
pliances, advertising  and  publicity,  and  installation.  The 
organisers  include  representatives  of  power  companies,  manu- 
facturers, contractors,  and  dealers;  the  home  should  prove  a 
great  attraction. 

An  important  industry,  that  of  cement  production,  realises 
the  value  of  electricity.  Recent  statistics  show  that  1,140 
electric  motors  with  an  aggregate  of  00.375  h.p.  are  working 
in  cement  factories  throughout  the  Dominion.  One  large 
works  has  an  installation  of  14,080  h.p.  in  motors  chiefly  of 
the  squirrel-cage  type. 

The  British  Columbia  Electric  Railway  Co.  is  proceeding 
with  the  extension  of  its  Stave  Lake  plant.  The  existing  dam 
is  being  raised  and  a  fourth  generator  of  13,000  h.p.  capacity 
is  being  installed ;  this  will  bring  the  installed  plant  up  to 
52,000  h.p. 

The  North  Canada  Power  Co.  recently  issued  its  first  public 
financial  statement,  showing  a  net  profit  of  $84,431  upon  a 
revenue  of  $344,483,  during  the  year  1921. 

The  Hydro-Electric  Power  Commission  of  Ontario  is  pro- 
ceeding with  the  extension  of  its  lines  into  rural  areas,  and 
eleven  more  township^  are  heing  connected  up  to  the  system. 
The  totfll  mileage  of  transmission  lines  erected  and  acquired 
by  the  Commission  was  3,001  up  to  October  .31st,  1921. 

The  chief  developments  in  Winnipeg  are  in  the  direction  of 
telephones  and  cooking  appliances.  The  ii'ort  Rouge  ex- 
change is  expected  to  be  in  operation  on  the  automatic  system 
in  .January  next.  Vhen  this  exchange  with  its  7,000  lines, 
and  the  13,000-line  Carry  exchnnce  have  been  converted,  two- 
thirds  of  the  Winnipeg  sy.stem  will  be  automatic.  The  Winni- 
peg  Hydro  reports  that  the   sale  of  electric   cooking  ranges 


averages  70  u  month,  and  the  demand  for  smaller  appliances 
is  exceeding  anticipations. 

The  "  Ijroadcasting  "  fever  has  firmly  taken  bold  of  Cana- 
dians. One  feature  of  the  Natiooal  Exhibition  at  Toronto 
was  a  radio  section,  in  which  a  continuous  eight-hour  pro- 
gramme of  a  varied  nature  was  given  daily.  It  is  authorita- 
tively stated  that  in  Toronto  alone,  the  number  of  valve  re- 
ceiving sets  in  operation  is  between  three  and  four  thousand. 

Recent  contracts  for  electrical  equipment  secured  by  English 
firms  or  their  Canadian  representatives  include  an  order  given 
by  the  Ontario  Commission  to  the  Ferranti  Meter  &  Trans- 
former Manufacturing  Co.,  for  179  transformers  for  rural  dis- 
tribution schemes,  in  sizes  of  5,  7i,  and  10  kV.V ;  and  one 
placed  by  the  Commission  with  Messrs.  Ferguson.  Pailin  and 
Co.,  for  19  oil  circuit-breakers,  with  a  rupturing  capacity  of 
400,000  kVA. 


STANDARD     BRUSH-HOLDERS. 


It  was  recently  decided  by  a  number  of  electrical  inanu- 
fiicturers  that  the  time  had  come  when  the  standardisation 
of  brush-holders  and  brush  gear  would  be  of  gieat  benefit 
to  the  industry  generally,  and,  with  this  end  in  view,  the 
designers  of  several  of  the  interested  manufacturers  met 
to  consider  the  question. 

The  advantages  to  be  gained  by  the  users  of  electrical 
machinery  by  such  standardisation  may  be  summariseKl 
briefly  as  follows  :  — 

The  universal  adoption  of  a  standard  brush  holder  will 
allow  the  user,  even  if  machines  of  different  manufacture 
are  in  his  .service,  to  carry  only  one  make  of  brush-gear 
spares.  Further,  the  bulk  production  of  a  standard  holder 
would  enable  a  considerable   reduction   in  cost  to  be  made. 

A  list  of  conditions  to  be  aimed  at  in  designing  a  standard 
brush-holder  was  drawn  up,  the  chief  points  of  which 
were  :  — 

(1)  That  each  brush-holder  should  be  a  self-contained  unit 
and  independently  renewable,  with  a  view  to  the  ulti- 
mate reduction  of  the  ipiantities  of  spare  parts  to  l>e 
carried. 

(2)  That  the  bru.sh-holder  should  be  of  the  "  box  "  type, 
suitable  for  brushes  of  the  dimensions  given  in  the 
British    Standard    Specification    No.  ,96. 

(3)  That  the  tensioning  device  should  be  such  that  the 
greatest  uniformity  of  pressure  should  be  maintained 
throughout  the  life  of  the  brush,  and  that  indei>endent 
adjustment  of  the  pressure  .should  be  provided  for. 

(4)  That  the  brush-holder  should  be  readily  removable 
from  the  carrier. 

(5)  That  all  parts  should  be  suitably  locked  so  that  there 
would  be  no  loose  parts  to  become  detached. 

(6)  That  means  should  be  provided  for  accurate  alignment 
of  the  brush  gear,  and  adjustment  for  any  wear  of 
the  commutator. 

Simplicity  of  construction  was  considered  an  e.ssential 
feature,  and  after  examining  a  number  of  designs  the  brush- 
holder  described  below  was  evolved  as  fulfilling  most  eom- 
pletely  the  requirements  stated  and,  at  the  same  time,  being 
suitable  for  quantity  production. 


STANDARD 


Fio.  1.— The  "  St.anwkd  "  Brush-holder. 

The  brush-holder  carriers  are  of  special  triangular-section 
drawn  st4n>l,  simply  cut  oil  to  the  length  required  and  neces- 
sitating no  further  machining  apart  from  drilling. 

Insulation  of  the  carriers  from  the  bracket  is  of  the  sim- 
plest possible  form,  and  consists  of  a  suitiible  insulating 
sleeve  moulded  round  one  end  of  the  carrier  and  projei-ting 
beyond  the  clamp  for  a  sufficient  distance  on  each  side  to 
provide  ample  creepage  surface.  The  carrier  is  clamped  in 
the  machined  jaws  of  the  brush  bracket  by  means  of  a 
simple  cover  plate  and  two  or  four  screws,  compensation  for 
any  wear  of  the  commutator  being  provided  for  by  suitable 
piu'king  pieces  under  the  brush  carrier. 

The  triangular  section  of  the  brush  carrier  ensures  that, 
when  clamped  up  in  the  bru.sh  bracket,  it  pres.'.^s  hard 
against   one  side  of   the  accurately  machined  jaw,   thus  en 
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suring  its  exact  pitch  and  alignment.  Also  the  brush-holder 
boxes  themselves  are  pulled  up  against  one  side  of  the  brush 
carrier  by  means  of  the  clamping  screws,  which  are  set  at 
an  augle  for  the  purpose. 

The  method  of  attaching  the  brush-holders  to  the  earner 
is  such  that  any  holder  in  a  line  may  be  removed  when 
desired  without  disturiiing  the  remainder,  and  when  replaced 
it  will  be  accurately  located  so  that  the  angle  which  it  makes 
with  the  commutator  surface  will  be  the  same  as  previously, 
and  consequently  the  bnishes  will  not  require  rebetldiiig. 

A  substantial  terminal  or  binding  post  is  provided  to  wliieli 
the  brush  pigtail  may  be  attached,  and  is  so  arranged  that 
the  current  is  carried  direct  from  the  pigtail  terminal  through 
the  binding  post  into  the  brush  carrier,  so  that  by  this  means 
efficient  contact  is  made  whether  the  surface  of  the  carrier 
is  clean  or  not.  Should  it  be  thought  desirable  on  heavy- 
current  machines,  &c.,  a  copper  strip  can  be  clamped  between 
the  carrier  and  the  brush-holders,  the  end  of  the  copper 
.strip  being  arranged  to  fonn  a  brush  carrier  terminal  and 
thus  conduct  the  current  from  the  brush-holders  without 
its  passing  through  the  steel  carrier. 

The  method  of  constructing  the  brush-holders  produces 
a  substantial  box  which  is  capable  of  standing  up  under  the 
severe  vibration  which  is  sometimes  present,  and  in  addition 
to  mechanical  strength,  extreme  accuracy  of  brush-box 
dimensions  is  ensured. 

The  springs  are  of  the  "  clock  "  type,  made  of  phosphor 
bronze,  so  that  they  are  free  from  liability  to  rust.  It  is 
a  well-known  fact  that  the  clock  spring,  extended  and 
arched  to  form  a  pressure  finger,  gives  the  most  -uniform 
pressure  of  any  known  form  throughout  the  life  of  a  brush. 
In  addition  to  this  advantage  the  resiliency  is  greater  and 
the  weight  of  finder  less  than  that  obtained  with  any  other 
form.  Adjustment  of  ten.sion  is  easily  accomplished  with 
one  hand  by  moving  the  adjusting  lever  into  a  different  notch 
in   the  holder. 

The  metal  at  the  back  portion  of  the  holder  is  brought 
round  the  spring  to  fonn  a  shroud  and  completely  enclose 
it.  This  is  done  with  the  object  of  protecting  the  vital 
part,  from  damage  by  flash-over. 

The  de.sign  of  the  mechanism  is  such  that  it  can  readily 
be  dismantled,  and  springs  or  other  parts  can  be  replaced 
in  a  .short  time.  In  addition  to  this  advantage,  the  gear  is 
locked  in  a  simple  and  efficient  manner,  so  that  parts  can- 
not shake  loose  while  the  machine  is  in  operation. 

Arrangements  have  been  made  to  manufacture  the  "  Stand- 
ard "  brush-holder  in  bulk  quantities,  so  that  prompt 
deliveries  from  stock  can  be  secured.  It  is  stated  that  the 
prices  for  the  large  range  of  sizes  turned  out  are  very 
reasonable,  and  compare  favourably  w'ith  the  prices  of  any 
other  type  of  brush-holder  on   the  "market. 

The  patents  for  this  brush-holder  are  held  by  the  Standard 
Carbon  Brush  Holder  Co.,  Ltd.,  London,  to  which  all  in- 
quiries  as  to  sizes,   prices,   &c.,   should    be   addressed. 


THE     GAS     TURBINE. 


A  Kr.w  Di-siGN. 
Since  the  end  of  the  war  experimental  work  on  the  gas 
turbine  has  again  been  taken  up  in  Germany,  and  according 
to  the  accounts  which  have  been  published  in  the  Conti- 
nental technical  Press  substantial  headway  has  been  made 
It  is  rather  surpri.sing  to  find  that  .so  little  interest  is  taken 
in  the  subject  in  Great  Britain,  and  that  the  problem  is  so 
generally   regarded  as   a  hopeless   one. 

Mr.  \V.  A.  D.  Forbes  gives  a  brief  elementary  account 
in  the  Motor  Ship,  from  which  the  following  details  are 
abstracted,  of  what  has  already  been  done,  and  indicates  a 
proposed  new  line  of  development  which  is  based  upon  a 
new  theory  of  nozzle  action,  and  involves  the  use  of  a 
novel  type  of  pump   known   as  a  "  kinetic  compressor." 

To  become  a  commercial  success  it  will  not  be  essential 
that  the  gas  turbine  should  have  an  efficiency  sui)erior  to  the 
Diesel  engine,  but  it  will  be  necessary  to  obtain  an  efficiency 
greater  than  that  of  the  steam  turbine,  while,  in  addition, 
there  should  be  considerable  gains  in  weight  and  space. 
The  gas  turbine  consists  es.sentially  of  : — 

H)  A  combu-stion  chamber  in  which  heat  is  given  to  the 

working    fluid. 
(•i)  Mechanism  from   which   useful    work   is   obtained    by 
the  expansion  of  the  working  fluid. 

(3)  A  cooler  in  which  heat  is  abstracted  from  the  work- 

ing   fluid;    frequently    the    atmosphere    is    allowed 
to  act  as  the  cooler. 

(4)  A    nump   which    compresses  the    working   fluid    from 

the  cooler    pressure    to    the     combustion     chamber 
pressure,  as  it  is  npceasarv  that  there  should  exist 
a    pressure    ditlerence    bi>tween     these    two    com- 
ponents. 
The    coinbu.stion    may    take    place   .at    n    siiper-atmoRpheric 
pressure,  while  the  cooler  is  at  atmospheric  pressure,  or  the 
combustion   chamber   may    lie  kept   at  atmospheric   pressure 
while    the    cooler   m   maintained    at    a    sub-atmosnheric  pres- 
sure.    The  latter  case  ib  known  as  a  subatmospheric  cycle, 


and  the  pump  will  have  to  act  as  an  exhauster  unless  the 
vacuum  is  maintained  by  other  means.  The  work  done  by 
the  expansion  of  the  working  fluid  from  the  combustioii 
i-hamber  pressure  to  the  cooler  pressure  is  known  as  the 
"  positive  work,"  while  the  work  absorbed  by  the  pump  is 
known  as  the  "  negative  work  "  of  the  cycle. 

The  gas  turbine  may  be  operated  upon  three  diffcr.-nt 
types  of  cycle.  Heat  may  be  taken  in  at  const;iiil  |inssuic. 
or  at  constant  volume,  or  under  thermodyiianiu-  niihliticuis 
which  vary  between  these  .states,  ('.as  turbines  li;ivc  actii.illy 
been  built  and  operated  on  each  of  these  three  cycles. 

In  the  constant-pressure  cycle  fuel  is  burned  in  a  com- 
bustion chamber  under  steady  conditions,  and  the  p. v. 
diagram  of  the  cycle  is  similar  to  that  used  in  tlie  .Diesel 
engine,  except  that  in  the  latter  the  toe  of  the  diagram  is 
cut  off,  as  the  reciprocating  mechanism  is  not  suitable  for 
utilising  large  specihc  volumes.  This  tyjie  of  turbine  is 
divided  into  two  classes  :  (a)  Single-fluid  turbines,  in  whicfi 
the  working  substance  is  air;  and  (b)  mixed-fluid  turbines, 
in   which   the  working   substance   is   air   and   steam. 

The  constant-volume  cycle  is  analogous  to  the  Otto  c^ycle, 
except  that  the  t(5e  of  the  diagram  is  utilised.  The  unburut 
charge  enters  the  combustion  chamber,  the  exit  from  which 
is  closed  by  a  valve  which  remains  shut  until  the  explosion 
pressure  reaches  its  maximum  value;  it  then  opens,  and  the 
pressure  in  the  combustion  chamber  falls  as  the  products  of 
combustion  are  discharged  through  nozzles  on  to  the  turbine 
wheels. 

The  expansion  curve  of  either  type  of  cycle  is  usually  adia- 
batic  or  a  close  approximation  thereto.  The  compression 
curve  may  (in  theory)  be  either  isothermal  or  adiabatic,  but 
in  practice,  in  order  to  obtain  a  high  'overall  efficiency,  it  is 
necessary  to  approximate  as  far  as  possible  to  isothermal 
conditions,   and  thus  reduce  the  negative  work  of  the  cycle. 

The  constant  volume  cycle  may  be  operated  without  pre- 
compression,  but,  as  is  the  case  with  pi.ston  engines,  an 
increased  efficiency  is  obtained  by  first  compressing  the 
charge. 

In  the  proposed  new  Hepburn-Forbes  system  of  operation 
the  sub-atmospheric,  single-fluid  constant-pressure  cycle  has 
been  adopted,  as  it  is  con.sidered  that  this  type  of  cycle 
yields  the  most  promising  line  of  development.  Attention 
has  been  directed  towards  the  utilisation  of  the  kinetic 
energy  remaining  in  the  gases  after  leaving  the  moving 
turbine  blades.  To  attain  this  end,  the  gases  on  leaving  the 
turbine  ate  pas.sed  through  a  cooler,  as  far  as  possible  with- 
out substantial  reduction  in  velocity,  and  then  into  a 
"  kinetic  compressor;"  in  which  their  velocity  energy  is  con- 
verted into  pressui'e  energy.  This  new  type  of  compressor 
displaces  the  mechanically-driven  rotary  compressor  gener- 
ally used  for  maintaining  the  vacuum,  which  has,  therefore, 
to  be  produced  by  other  means.  The  vacuum  throughout 
the  system  is  maintained  by  the  expansion,  through  a  nozzle 
system,  of  high-pressure  operating  air,  in  which  fuel  has 
been  burned,  thus  enabling  a  further  supply  of  air,  in  which 
fuel  has  been  burned  at  atmospheric  pressure,  to  be  induced 
to  pass  through  the  turbine  and  do  work.  Both  supplies 
of  air  then  pa.ss  through  the  cooler  and  kinetic  compress<ir, 
and  are  discharged  at  atmospheric  pressure.  The  supply  of 
high-pressure  operating  air  is  maintained  by  a  separate 
meclumically-driven  compressor,  and  can  induce  from  fou''  to 
(ivi-  times  its  own  weight  of  air  to  expand  down  from  atiiio.s- 
pheiir  i)i'essure  to  the  vacuum  pressure,  and  pass  through 
the  turbine.  The  whole  mechanism  is  exceedingly  simple, 
as,  apart  from  the  auxiliaries,  the  only  moving  parts  are  the 
turbine   wheels. 

Operating  on  the  Hepburn-Forbes  system,  the  calculations 
in  which  reasonable  allowances  have  been  made  for  losses, 
shov\'  that  an  overall  efficiency  approximating  to  that  of  the 
Diesel  engine  .should  be  obtained,  and  there  is,  therefore, 
a  wide  margin  for  unforeseen  contingencies  between  this 
value  and  the  efficiency  of  the  very  best  steam  turbine. 


THE    CORROSION     RESEARCH     COMMITTEE. 


Si'MMAiiv  OK  Sixth  Khport. 
TuF.  .sixth  report  of  the  Corrosion  Research  Coijiiiiilt('<'  of  the 
Institut<;  of  Metals  on  the  nature  of  corrosive  action  and  tlie 
functiciii  of  colloids  in  corrosion,  a  summary  of  which  was 
prcsent-eti  by  Mes.srs.  Guy  D.  Bengough,  D.Sc,  and  ,1.  M. 
Stuart,  M.A.,  at  the  annual  autumn  meeting  of  the  Institute, 
held  in  Swansea  on  September  20th,  ]9'2'2,  attempts  to  pi<'- 
sent  a  general  discussion  of  corrosion  phenomena,  based  on 
the  study  of  several  different  metals,  and  to  examine  how  far 
(he  elect rcx'hemical  theory  of  cori'o.sion  (usually  called  the 
electrolytic  theory)  can  account  for  the  observed  phenomena. 
The  difficulties  encountered  by  this  theory  are  indicated,  and 
it  is  shown  that  it  gives  a  satisfactory  account  of  thk?  facts 
only  under  certain  conditions,  while  many  facts  can  only  be 
explained  by  recognising  the  important  part  played  by  colioids 
in  corrosion.  .A  theory  of  the  mechanism  of  colloid  action 
is  put  forward,  and  some  experimental  results  are  I'eviewed 
in  the  light  of  this  theory.  Corrosion  is  defined  in  its  widest 
sense  as  the  oxidation  of  a  substance  which  may  be  produced 
by  chemical  or  electrochemical  means.      Chemical  reactions 
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may  ot-cur  wlien  the  it'actiiiK  hoilics  aic  in  Knitact  :  electro- 
chemical reactions  when  the  reacting  bodies  are  spatially 
separated.  In  the  latter  case  the  reacting  substances  must 
be  capable  of  ionisation,  and  a  portion  of  the  energy  of  the 
system  appears  as  electrical  energy.  Two  cases  of  corrosion 
are  considered,  both  of  which  can  be  carried  out  chemically 
or  electrochemically.  Pure  electrochemical  action  may  in 
certain  cases  be  relatively  unimportant.  Thus  the  cathode 
of  a  cell  of  high  voltage  may  be  more  rapidly  attacked  than 
the  anode,  while  an  anode  at  a  high  voltage  tending  to  force 
it  into  solution  may  be  very  little  corroded,  owing  to  scale 
formation. 

Further  facts  which  are  difficult    to    explain    on    a    purely 
electrochemical  theory  are  the  following  :  — 

1.  C*i'tain   depolarisers    do    not    increase    corrosion,   but 

actually  inhibit  it. 

2.  The  conductivity   of   electrolytes    is    not    directly    con- 

nected with  the  amount  of  corrosion. 

3.  Lambert's  pure  iron    (probably  the  purest  metal  ever 

produced)   was  found    to    be    readUy    attacked     by 
sodium  chloride  solution  and  ddute  acids. 

4.  According   to   the  electrochemical  theory   the  presence 

of  ions  of  the  corroding  metal  should   decrease  the 
corrosion  of  most  of  the  common  metals.    There  are. 
however,  numerous  exceptions,  and  in  some  cases  the 
presence   of   such  ions   actually   increases  corrosion. 
The  order  of  corrodibiUty  of  metals  in  distUled  water,  cer- 
tain salt  solutions,    and    non-electrolytes,    is    different    from 
their  order   in   the  electrochemical  list,   which  suggests  that 
there  are  factors  interfering  with  the  electrochemical  action. 
Such  a  factor  is  scle  formation,  and  a  main  factor  in  determin- 
ing the  amount  of  corrosion   by   water  and   salt  solutions  is 
the  nature  and  distribution  of  the  products  of  corrosion.  This 
may  be  far  more  important  than  any   hj'pothetical  distribu- 
tion of  cathodes  and  anodes  in  the  metal. 

The  effects  of  strain  and  uupurity  in  the  metal  are  con- 
sidered from  the  electrochemical  view  to  be  of  fundamental 
importance,  and  Lambert's  pure  iron  and  lead  were  prepared 
with  a  view  to  eliminating  both  these  factors.  Neither  metal 
was  incorrodible  in  certain  conditions.  However,  potential 
differences  between  strained  and  unstrained  portions  of  the 
same  metal  are  usually  very  small,  and  unstrained  (annealed) 
metal  may  corrode  more  rapidly  than  strained  metal;  in  fact, 
the  effect  of  strain  is  a  minor  and  ephemeral  factor  in  corro- 
sion in  neutral  solutions. 

As  regards  the  effect  of  impurities  on  the  corrosion  of 
metals,  a  trace  of  impurity  appears  to  assist  local  corrosion, 
but  the  amount  of  corrosion  is  not  proportional  to  the  amount 
of  impurity.  Even  the  pre.sence  of  graphite  does  not  appre- 
ciably stimulate  the  rate  of  corrosion  of  iron.  The  effect  of 
a  trace  of  impurity  is  probably  a  trigger  action. 

Local  action  at  metallic  surfaces  may  be  produced  in  a 
variety  of  ways  at  any  selected  points  by  luudifying  the  con- 
ditions external  to  the  surfaces,  and  is  not  mainly  determined 
by  the  presence  of  anodic  areas  on  the  metal.  Minute  pores 
in  a  metal  may,  however,  give  rise  to  local  action,  as  has 
been  shown  by  Selipman  and  Williams. 

The  electrochemical  theory  considers  that  tlie  action  of 
oxygen  is  that  of  a  depolariser.  It  can  be  shown,  however, 
that  atmospheric  oxygen  has  very  little  depolarising  power  at 
ordinary  temperatures.  The  main  function  of  oxygen  in  cor- 
rosion is  to  oxidise  directly  the  metal,  and  also  in  some  cases 
the  products  of  corr<jsion. 

A  theory  is  developed  regarding  the  part  played  by  coUoids 
in  corrosion,  which  may  be  briefly  outlined  as  follows:  — 

A  metal  immersed  in  water  sends  positively-charged  metal 
ions  into  the  liquid,  and  becomes  itself  negatively  charged. 
In  the  case  of  ordinary  commercial  metals  the  metal  also 
becomes  superficially  oxidised  if  dissolved  oxygen  is  present. 
The  hydroxide  produced  by  this  oxidation  can  take  up  the  ions 
given  off  by  the  metal,  and  the  hydroxide  thereby  passes  into 
the  state  of  a  positively-charged  colloid.  Some  of  this  colloid 
will  diffuse  away,  permitting  further  reaction  between  the 
oxygen  and  the  metal  surface,  and  thereby  reforming  the 
hydroxide  film  over  the  latter.  Oxidation  is  then  stopped 
till  this  hydroxide  can  pass  into  the  colloidal  state  by  acquir- 
ing positively-charged  metal  ions.  This,  in  general,  does  not 
take  place  till  the  coUoid  initially  formed  has  diffused  into 
the  presence  of  the  electrolyte,  when  it  is  precipitated  by  the 
anion  of  the  dissolved  salt,  the  anion  neutralising  the  charge 
on  the  metal  corresponding  to  that  on  the  colloid.  This 
allows  the  metal  to  send  more  ions  into  solution,  and  the 
uncharged  hydroxide  thereby  acquires  a  charge.  If  the 
colloid  so  produced  can  diffuse  away  the  process  can  continue 
and  corrosion  develop. 

For  steady  corrosion,  therefore,  the  colloid  must  be  pro- 
duced under  conditions  which  allow  it  to  diffuse  some  distance 
from  the  metal  before  precipitation.  If  it  precipitates  directly 
on  the  corroding  surface  it  will,  in  general,  adhere  to  the 
latter  and  stop  corrosion.  In  the  case  of  a  corrcaion  pit  the 
first  condition  is  fulfilled,  since  no  precipitation  occurs  inside 
the  pit.  It  is  only  when  the  colloid  difluses  through  an 
aperture  (generally  very  small)  in  the  gel-deposits  at  the 
mouth  of  the  pit,  that  it  meets  electrolyte  and  is  then  pre- 
cipitated. Such  precipitation  merely  thickens  the  external 
gel-deposits.  These  gel-deposits  adhere  directly  to  and  pro- 
tect the  metal  surrounding  the  pit,  and  thereby  emphasise 
the  local  nature  of  the  corrosion. 
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Till;  report  lor  the  year  19il-'22  of  the  Privy  Council  Gom- 
iiytt<'e  lor  Scieutiuc  and  Industrial  Ketearcti  was  recently 
published.* 

.\s  mentioned  in  a  leaderette  in  our  last  issue,  the  need 
for  economy  has  curtailed  the  Coiiiiiiiltee's  activities,  but 
nevertheless  much  u.-^elul  work  wa.s  curried  out. 

The  report  states  that  the  expenditure  of  the  National 
Physical  l^aboratory  has  now  been  adjusted  to  normal  condi- 
tions, and  during  the  year  under  review  amounted  to  MlW.ifM. 
Of  this  i;y"2,9(>i  was  recovered  in  fees  from  outside  sources  and 
contributions  from  the  fighting  .services.  'Ihe  expenditure 
upon  the  Fuel  Kesearch  Station  amounted  to  ,t43,'2tj6;  this  was 
partly  offset  by  receipts  of  A'l.Hs;^  from  the  sale  of  by-product:-. 
The  Low  Temperature  Kesearch  Station,  which  the  Commit- 
tee's grants  have  enabled  the  Iniveifity  of  Cambridge  to 
erect  and  equip  for  the  work  of  the  l-'ood  Investigation  Board, 
has  been  completed.  The  Board's  expenditure  during  the  year 
was  it;17,7.5U.  llie  co-ordinating  boards  and  committees,  re- 
ferred to  in  the  previous  report,  havi-  made  ateady  progress; 
their  expenditure  was  £'11,HJ4,  plus  i'0.:fel  incurred  for  work 
done  for  them  at  the  N.P.L.  The  Department  has  carried  out 
work  on  nine  other  research  progranunes  during  1921-22,  in- 
volving an  exjienditure  of  .i'.5.96JS. 

The  number  of  industrial  research  associations  licensed  by 
the  Board  of  Ti'ade  is  now  24,  and  22  of  these  are  in  actual 
operation.  Grants  to  these  bodies  during  the  year  absorbed 
^86,355.  The  balance  of  the  "  million  fund  "  remaining  un- 
expended was  i£816.H.50.  Part  of  this  will  be  devoted  to  grant* 
to  those  industrial  research  associations  already  established. 
while  further  grants  will  be  made  to  new  associations  as  they 
are  formed.  The  balances  of  other  funds  held  in  trust  for  the 
Department's  use  totalled  about  £7,375.  Scientific  investiga- 
tions by  other  bodies  were  aided  to  the  extent  of  £S,'2S1 ;  a  list 
of  these  given  in  an  appendix  shows  that  grants  were  made. 
inter  alia,  for  research  upon  domestic  heating,  scientific  instru- 
ments, and  low-temperature  carbonisation.  Allowances  were 
made  to  20.5  students  for  training  in  research  work;  to  55  re- 
search workers  to  imdertake  indei^endent  research  or  to  act  as 
assistants  ;  and  20  grants  were  made  to  scientific,  workers  to 
enable  them  to  employ  assistants  or  purchase  equipment. 
These  grants  amounted  to  £47,005  (estimated).  ITeadquarters 
administration  cost  £37,560,  making  the  total  expenditure  for 
the  year  £5'.^,585,  which  was  provided  from  the  following 
sources;  Exchequer,  £273,194;  interest  upon  miUion  fund. 
£65,358;  from  the  capital  of  the  fund,  £86,355;  and  from  fees 
from  outside  bodies,  £100,678.  Engineer  Vice-.\dmiral  Sir 
George  Goodwin,  K.C.B.,  and  Dr.  J.  C.  Irvine.  C.B.E.,  have 
been  appointed  to  the  coimnittee  in  the  place  of  Sir  Charles 
Parsons,  K.C.B.,  and  Prof.  .J.  P.  Tliorpe.  C.B.E. 

The  first  part  of  the  report  of  the  Advisory  Council  is  de- 
voted to  a  survey  of  activities  which  was  made  in  order  to 
ascertain  whether  any.  part  of  the  work  could  l>e  curtailed  as 
a  measure  of  economy.  The  result  was  a  negative  one. 
proving  that  the  Department  must  be  regarded  as  a  national 
asset,  although  the  value  of  its  work  cannot  possibly  lie 
accurately  gauged.  As  the  Council  justly  states  : — "  The  cost 
of  supporting  research  cannot  indeed  be  justified  by  compar- 
ing it  with  the  prime  cost  of  production— especiall.y  when 
demands  are  falling  off' — but  by  the  consideration  that  it  is  the 
means  of  improving  and  eheaix^uing  production  and,  in  conse- 
quence, of  increasing  the  demand.  Research  ....  is  a  cost 
of  the  same  category  as  insurance.  It  is  an  insurance  against 
the  effects  of  ignorance  with  the  certainty,  if  it  is  wisely 
undertaken,  of  large  and  continuous  bonuses." 

The  British  Portland  Cement  Research  Association  has  by 
research  improvements  devised  means  of  reducing  the  coal 
consumption  in  rotary  kilns  by  4  or  5  i^er  cent.  The  Scientific 
Instrimients  Research  .\ssociation  has  produced  a  rouge  and 
an  abrasive  of  very  superior  qualities  for  preparing  lenses. 
prisms,  Ac.  Much  conservation  of  effort  has  been  effected  by 
the  ci>oi>eration  of  bodies  working  upon  allied  researches,  and 
a  number  of  examples  are  given  in  the  report,  c .(j.,  the  Britisli 
Scientific  Instruments,  and  the  Electrical  and  Allied  Research 
Associations. 

The  Engineering  Research  Board  suffered  the  loss  of  Sir 
Charles  Parsons,  its  chauinan,  who  was  compelled  by  pressiue 
of  other  duties  to  resign.  Sir  Joseph  Petavel,  K.B.E.,  Director 
of  the  N.P.L.,  has  been  appointed  in  his  stead.  Sir  John 
Dewrancc,  K.B.E.,  and  Mr.  S.  B.  Doukin  have  joined  the 
Board. 

The  work  of  the  Physics  Co-ordinating  Research  Board  has 
included  position  finding  by  wireless,  and  the  X-ray  examina- 
tion of  materials,  .\niong  the  researches  which  have  ocoupieii 
the  attention  of  the  Chemistry  Co-ordinating  He^^arch  Bo;ird 
is  the  improvement  of  accumulators.  The  Radio  Research 
Board  has  investigated  the  laws  of  the  propagation,  itc.  <'f 
electicvinagnetic  waves,  atmospherics,  and  direction  findin.;;- 
A  paix^r  embodying  the  results  of  the  last  investigation  is  to 
be  read  before  the  Institution  of  Electrical  Engintvi-s  during 
the  present  st>ssion.  The  National  Physical  T.abonrtory  h.is 
carried  out  work  on  standards  of  measurement,  on  wireless 
problems,  and  in  many  other  directions.  The  Fuel  Kesearch 
Board's  work  is  reviewed  in  the  reixirt.  indicatin.g  Uinv  valu- 
able  it    is   in    making    the    most    of    our  natural  resources. 

•  H.M.  Stetionery  Office,  price  3s.  net.     (Cmd.  1735.) 
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by  low-temperature  carhouisation,  stemming  coal  in  vertical  gas 
retorts,  pulverisation,  and  other  methods.  The  Committee 
on  Gauging  River  and  Tidal  Current.s  has  done  a  little  pre- 
liminary work,  including  the  study  of  various  types  of  current 
meters. 

The  remainder  of  the  report  gives  details  of  works  published 
by  the  Department,  particulars  of  grants  to  various  research 
bodies  and  ti)  individuals,  and  regulations  regarding  patents 
dealt  with  by  (jovernnient  departments. 

The  appendixes  contain  detaOs  of  personnel,  statistics  of 
grants,  a  list  of  aided  researches,  a  list  of  publications  by  in- 
dividuals in  receipt  of  grants,  the  position  of  research  organi- 
eation  in  the  oversea  dominions,  itc. 


NEW     PATENTS     APPLIED     FOR,      1922, 

(NOT  YET  PUBLISHED.) 

Coniptled  eipressly  for  this  journal   by   Messrs.    Setton-Jonbs,    O'Dsll    and 
Stspheks,  Charler«i  Patent  Agents,  285,  High  Holborn,   London,  W.C.  1. 


24,492.  "  Variable  condensers  for  wireless  telegraphy,  &c."  U.  Beaton  and 
W.  Gummer.    September  9ih. 

:M,d04.  "  Thermionic  valves,  attachments  thereto,  and  valve  holders."  N. 
Lea  and  Radio  Communication  Co.,  Ltd.,  and  J.  Ree.    September  9th. 

24.505.  "  Calibration  of  electrical  apparatus."  N.  Lea  and  Radio  Com- 
munication Co.,    Ltd.     September  9th. 

34.506.  "  Motor-car     head    lights,    &c."    T.    Hunter.    September     11th. 

24.515.  "  Electric   heaters,   cookers,  &c."     J.    Krauer.     September   11th. 

24.516.  *'  Electric  plug  and  socket  connectors."  E.  E.  Bramall.  September 
11th. 

24.519.  "  Magnetic  or  electro-magnetic  separating  devices."  H.  G.  Rich- 
ardson.   September  11th. 

24.520.  *■  Magnetic  or  electro-magnetic  separating  devices."  H.  G.  Rich- 
ardson.   September   11th. 

24,337.    ".Automatic    electric    switch."    R.    Marr.    September    11th. 

24,570.  "  Masking  device  for  telephone  receivers."  G.  Black.  September 
llth. 

24,589.  *'  Electrically-operated  vehicles."  Melropolitan-Vickers  Electrical 
Co.,    Ltd.     September    Ulh.     (United    States,   September  23rd,   1921.) 

24..">97.  •  Electric  controlling  devices."  Sullivan  Machinery  Co.  Septem- 
ber   llth.     (United   States,   November  25th,   1921.) 

24,614.  '*  Combiried  lamps  and  current  generators  therefor."  O.  Pletscher. 
September    llth.     (Switzerland,    September    llth,    1921.) 

24,(a9.  "  Electricallv-driven  periodically-moving  mechanisms."  C.  D.  J. 
Jamin.     September   llth.     (Holland,    October    4th.   1921.) 

24,622.     "Thermionic    valves,    So."     W.    J.    Polyblank.     September    llth. 

24,633.  "  Electric  rectifiers  and  methods  of  operating  same."  G.  Hoist  and 
Naamlooze    Vennootschap    Philips    Gloeilampen   Eabrieken.     September  llth. 

24,(>36.    "  Thermo   electric  contact."    W,    E.    Bcabey.    September  12lh. 

24,661.  "  Audible  signalling  device."  C.  Baxter  and  J.  Mellor.  September 
12th. 

24,680.  "  Wireless  tuning<oil  holder  with  series-parallel  ^evice."  H.  J. 
Pugh.     September   12th. 

24,686.  "  Wireless  apparatus."  H.  V.  Andrew  and  G.  Betjemann  &  Sons, 
Ltd.    September  12th. 

24,706.    "  Sparking   plugs."    A.    H.    Price.    September   12th. 

24.713.     "  Electric   time  switches."    C.  B.   Pinkerton.    September   12th. 

24.719.  "  Ek-ctric  light  fittings."  M.  J.  Railing  and  F.  Winstanley.  Sep- 
tember J3th 

24,722.  "Telephone  receivers."  M.  R.  Lawrence  and  Sterling  Telephone 
and    Electric    Co.,    Ltd.     Septeml>er   12th. 

24,724.  "Colliery  trams,  &c."  D.  Llewellyn,  H.  Rees,  and  S.  Rees.  Sep- 
tember  12th. 

24,726.     "  Power-generating    systems."    B.    W.    H.    Pratt.    September    12th. 

24,769.  "Safety  device  for  street-car  trolley  poles,  &c."  J.  King.  Septem- 
ber  13th. 

24,772.  "  Magnetiser  for  permanent  magnets."  Stentophone  Motor  Acces- 
sories  (1921),    Ltd.     September   13th. 

24.776.  "  Electric  accumulators."  E.  W.  Teale  and  W.  Whitehead.  Sep- 
tember 13lh. 

24.777.  "  Piano,  &c.,  electric  lamps."  H.  Bray  and  A.  D.  Keav.  Sep- 
tember 13th. 

24.778.  "  .Magnetic  clutches."    C.  F.  Shanks.    September  13th. 
24,763.    "  Rectifying    devices,   &c."    A.    R.    Angus.    September    13th. 

24.809.  "Electric  alarms."  L.J.  Dabos.  September  13th.  (France,  Sep- 
tember 14th,  1921.) 

24.810.  "  Electric  ignition  devices  for  liquid-fuel  furnaces."  W.  A.  White. 
September   13th. 

24,821.  "  Locking  devices  for  electrical  apparatus,  &c."  British  Thomson- 
Houston   Co.,   Ltd..    and   J.    Sugden.     September    13th. 

24,823.  "  Alternating-current  dynamo-electric  machines."  British  Thomson- 
Houston   Co.,    Ltd.   (General   Electric  Co.).    September   13th. 

24,828.  "  Dynamo-electric  machines."  W.  D.  Horsley,  Sir  C.  A.  Parsons, 
and   J.   Roeen.     September   13th. 

24,637.  "  Apparatus  for  electrically  heating  liquids."  D.  Thomson.  Sep- 
tember 13th. 

24,839.    "  Track  signals   for  tramways."    J.    V.    Payne.    September    13th. 

24.869.  "  Thermionic  valves.  &c.,  (or  wireless  signalling,  &c.,  installa- 
tions."   W.  T.  B.    Roberts.    September   14th. 

24,883.    "  Incandescent   vapour   lamps."    A.   G.   Weleter.    September  14th. 

24,881.  "  Ek.ctric  lighting  sets."  C.  C.  Garrard,  A.  H.  Railing,  and  W. 
Wilson.     September  14th. 

24,908.    "  Electrolytic  anti-corrosion  systems."    A.  S.  Gush.    September  14th. 

24,910.     "  Variable     ilectric     condensers."     H.     Jackson.     September    14th. 

24.915.    "  Ekxtric    fusts."    W.    Clark.    September   14th. 

24,921.  "Field  magn'.t  frames  for  dvnamo-electric  machines,"  J.  Thum. 
September    14th.     (Switzerland.   October    22nd,   1921.) 

24,948.  "  Vacuum  tube  devices."  Siemens  &  HaUke  Akt.  Ge«.  September 
nth.  "^ 

24,932.    "  Electrodes  for   electric   arc  welding."    G.   Motte.    September  14th. 

24,973.  "  Automatic,  ic,  telephone  systems."  D.  A.  Christian  and  Siemens 
Bros.  Ji  Co.,  Ltd.    .S.:ptember  15th. 

24.998.  "  Manufacture  of  grid  resistances."    L.  Satchwcll.    September  15lh. 

24.999.  "  Eleclricit;-  meters  for  alternating  currents."  W.  G.  Dewsbury, 
E.  W.  Jones.  RussjII  Electrical  Appliances  Co.,  Ltd.,  and  L.  T.  C.  Russell. 
S'-plembcr    15th. 

25,024.  "  Transmitters  (or  hand  signalling."  W.  Prior  and  C.  E.  Riley. 
Srotember  l.'ilh. 

25,027.    ".Serial    for  wireless  apparatus."    H.   W.    Parker.    September  15th. 

25,029.     "  Electric    water    heater."    W.    Colcbrook.     September    15th. 

25,035.  "'  Sparking  plug."  G.  F.  SIcatli  and  M.  S.  Stevenson.  September 
15th.  "^ 

25,040.     "  Telephone    ear-pieces."     D.    Mackenzie.     September    ISlh. 


25.041.  "  Electric     insulators."     D.     Mackoniie.     September    15lh. 

25.042.  "  Sif;nalling  systems."     Western    Eliclric   Co.,  Ltd.     September   15th. 
(United    Stales,    September    20th,   1921.) 

25.051.  "  High-(requencv     signalling     systems."      British     Thomson-Houston 
Co.,    Ltd.     September    15th.     (United   States,    September  17th,  1921.) 

25.052.  "  High-frequency     signalling      systems,"      British     Thomson-Houston 
Co.,   Ltd.     SeptemSer    loth.     (United   States,    September    17th,   1921.) 

25.053.  "  Sparking    plugs."    A.    Bicheno   and    L.    Bicheno.     September    15th. 
25,063.     ".Apparatus     for     regulating    electric     generators."    J.    Thum.     Sep- 
tember  15th.     (S.witzcrland,    October  22nd,  1921.) 

25,073.    *•  Head  lamps  for  motor  vehicles,  &c."    I'".  Charie.    September  16th. 

25,078.     "  Apparatus      for      automatically      operating     electric      switches      ol 
pumps."     E.  W.   Buckley    and    Mather   &   Plait,   Ltd.     September   16th. 

25,102.     "  Rectifying    devices."    A.    R.    Angus.     September    16th. 
*   25,105.    "  Electrically-heated     kettles,     &c."       A.     Hague    and     H.ngue    and 
.MacKenzie,    Ltd.     September   16th. 

25,107.     "  Electric    gramophones."    A.     B.    C  .mpbell     and     R.     D.     Fleming. 
September  16th. 

25^14.     "Electric    switches."     F.    N.    Linstow,    J.    Mirrey,    and    A.    Revrolle 
and   Co.,  Ltd.     September  16th. 

25,123.     "  Electric    control    svstems."     British     Thomson-Houston    Co.,     Ltd.. 
K.   1>.  Given,  and  VV.  C.   Hiddiard.     September  16th. 

25,141.     "  Electric    apparatus    for   recording    anu    reproducing    sound."     .A.    F. 
Sykes.     September  16th. 


PUBLISHED     SPECIFICATIONS. 

aum[)ers  in  parentheses    are   those   under    which    the  speaficatloiu  wi 
printed   and   abridged,  and   all  subsequent   proceedings   will   be  taken. 
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5,456.  "  Wireless  and  other  signalling  systems,  particularly  for  the  limiting 
of  signals."  J.  Scott-Taggarl  and  Radio  Communi-,ition  Co.,  Ltd.  February 
17th,  1921.     (185,133.) 

6,011.     "  Electric    furnaces."     A.    F.    Reid.     February   22nd,    1921.     (185,136.) 

9,024.  "  Manufacture  of  storage  batteries,"  H.  Wade  (Hazelett  Storage 
Battery   Co.).     March  23rd,  1921.     (185,148.) 

9,494.    "  Storage    batteries."    H.    E.   Smith.     March    31sl,  1920.     (160,821.) 

11,706.  "  Lamps  for  road  vehicles  and  the  like."  Naamlooze  Vennootschap 
Philips   Gloeilampen   Fabrieken.     May   1st.  1920. 

13,932.  "  Tell-tale  indicator  for  electric  circuits."  J.  .\tkins  and  A.  S. 
Powell.     May   18th,   1921.     (185,165.) 

14.063.  "  Amplifying  systems  employing  electron  discharge  devices."  British 
Thomson-Houston  Co.,   Ltd.   (General   Electric  Co.).     M.iy  19th.  1921.     (185,167.) 

14,135.  " -Anchoring  clamp  (or  overhead  electric  lines."  I.  Prinetti.  May 
20th,    1921.     (185,168.) 

14,252.  "  Means  for  producing  a  perforated  tape  by  electric  current  im- 
pulses."   C.    J.    J.   Rosendnhl.     May    21st,    1921.     (185,170.) 

14,330.  "  Electric  coding  machine."  E.  H.  Hebern.  May  23rd,  1921. 
(185,171.) 

14,453.  "  Wireless  signalling  svstems."  British  Thomson-Houston  Co., 
Ltd.    (General    Electric    Co.).     May  ■24th,   1921.     (185,178.) 

14,5i8.  "  Standardised  and  interchangeable  component  parts  for  construc- 
tion   of    wireless    apparatus."     G.    H.    Moody.     May    25th,   1921.     (185,180.) 

14,778.  "  Ignition  magnetos  for  internal<ombuation  engines."  British 
Lighting  and  Ignition  Co.,  Ltd.,  and  E.  O.  Turner.  Mav  27th,  1921. 
(185,192.) 

14,801.  "  Windings  of  alternating-current  dvnamo-electric  machines." 
British  Thomson-Houston  Co.,  Ltd.,  and  H.  W.' Taylor.  May  27th,  1921. 
(185,195.) 

14,849.  "  Electrical  connections  or  couplings."  O.  T.  Banks.  Mav  28th, 
11121.     (1854300.) 

15,447.     "  Electric    arc    lamps."     R.     Rigby.     June    3rd,    1921.     (185,232.) 

15,503.  "Cable  clamps."  C.  \V.  Kemper  and  J.  T.  Kemper.  June  4tb, 
1921.     (185,235.) 

16.036.  "  Liquid  electric  motor  starter."  R.  F.  Baerlocher.  June  10th, 
1921.     (185,243.) 

16,718.  "  Electron  discharge  apparatus."  British  Thomson-Houston  Co., 
Ltd.    (General    Electric    Co.).     June    17th,   1921.     (185,252.) 

17.585.  "  Electro  magnets."  J.  Neale  and  J.  A.  Manners  Smith.  June  28;h, 
1921.     (185,265.) 

17,618.     "  Electric  bell."     E.    Magerle.     June   28th,   1920.     (165,730.) 

17,785.  "  Electrically-operated  switches  and  the  like."  L.  H.  Wadsworth. 
June    30th,   1921.     (185,267.) 

17,936.  "  Dvnamo-electric  machines."  T.  S.  Jones.  July  1st,  1921. 
(185,269.) 

17,998.  "  Electrical  switchgear."  C.  W.  Kav  and  Callender's  Cable  and 
Construction  Co.,   Ltd.    July  2nd,   1921.     (185,271.) 

18,701.  "  Electro  magnets."  H.  R.  Jones,  C.  E.  Wood,  and  W.  E.  Lawton. 
July   llth,    1921.     (185,280.) 

18,738.  "  iMetallic  vapour  lamp."  Dr.  P.  Eversheim.  July  10th,  1920. 
(166,114.) 

18,755.  "  Electric  bell  or  light  press  switches."  J.  H.  Gath.  July  12tb, 
1921.    (185,281.) 

19,067.  "  Electric  massage  and  heating  apparatus."  K.  Horiguchi.  July 
14th,  1921.     (185,284.) 

19,433.  "  Eli^ctric  relays."  Metropolitan-Vickers  Electrical  Co.,  Ltd. 
August  6th.  1920.     (107,468.) 

19,637.     "  Electric   switch    boxes."    A.    I..    Davis.     July    21st,    1921.     (185,289.) 

19,908.     "  Sound    transmitters."     F.  A.    Watkins.     July  25th,    1921.     (185,294.) 

20,096.  "  *  Ironclad  '  electrical  switches."  Midland  Electric  Manufacturing 
Co.,  Ltd.,  and  VV.  L.  Barber.  July  27th,  1921.  (Cognate  application  26.852/ 
21.)     (185,299.) 

20,271.  "  Electric  heating  devices."  H.  J.  W.  Hamers,  M.  Buiskool.  and 
W.    J.   Silman.    July   28th,  1921.     (185,300.) 

20,699.  "  F.lectrn  magnetic  switches."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric  Co.).     August   3rd,  1921.     (185,305.) 

20,720.  "  Method  of  attaching  or  fastening  pieces  of  old  tramway  or  other 
rails  to  act  as  anchors  to  existing  or  new  tramway  rails  and  the  like." 
H.    W.    A.    Brown.     August    4th,   1921.     (185.306.) 

21.872.  "  Electrical  precipitation."  Lodge  Fume  Co.,  Ltd.  (International 
Precipitation    Co.).     .-Vugust   17th,    1921.     (185,315.) 

25,896.  "  Collectors  or  commutators  for  electric  dynamos  and  the  like." 
II.   Herrmann.     November  5lh,  1920.     (Addition  to  169,848.)    (171,083.)) 

25.921.  "  Rotary  electric  switches."  G.  J.  Sutton.  September  30th,  1921. 
(18.5,.338.1 

26,780.  "  Electrical  entertainment  devices."  C.  Dinnebier.  October  9tli, 
1920.     (170.010.) 

29.117.  "  Electric  furnaces."  I.  J.  Moltke  Hansen.  November  3rd.  1920. 
(171.096.) 

34.170.  "  Storage  batteries."  Soc.  do  l*Accumulateur  Tudor.  December 
18lh.   1930.     1172,989.) 
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•ic  generators."  R.  Bosch  Akt.  Gcs.  February  14th, 
1921.     (175.607.) 

4.334  "  Electric  switches."  Metropolitan-Vickers  Electrical  Co.,  Ltd. 
l-ebru.,ry  26lh,  1921.    (175.969.) 

6,827.  "  Waterproof  electric  blasting  cap."  A.  L.  Oliver.  March  8th,  1922. 
(185,370). 

8,371.  "Lock  for  electricallv-operated  lifts."  H.  F.  Thomas  and  G. 
Newbury.     March  22nd,    1922.     (185,372.) 
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THE     SPIRIT    OF    THE    ELECTRICITY 
SUPPLY    ACTS. 


Thp:  Electricity  .Supply  Acts.  litl!)  ami  1922.  are  based 
on  certain  pre.suppo.sitions,  and  are  so  framed  as  to 
'carry  out  a  particular  line  of  policy.  They  presuppose 
that  there  is  a  general  good  of  the  industry  -which  is 
not  automatically  achieved  by  each  undertaking  doing 
what  is  right  in  its  own  eyes,  and  they  empower  the 
Electricity  Commissioners  to  override  local  authority 
in  tlio  interests  of  this  general  good.  Obviously,  there- 
fore, the  Acts  cannot  be  carried  out  without  occasionally 
treading  on  someone's  toes.  *  The  essence  of  the  Acts 
indeed  is  a  kind  of  benevolent  compulsion.  Legislators 
realised  that  for  30  years  the  undertakings  had  existed 
under  a  voluntary  system,  each  going  its  own  waj-  in- 
dependent of  all  the  others  and  regardless  of  any  welfare 
except  its  own  immediate  gain,  and  they  saw  that  this 
would  naturally  continue  unless  some  measure  of 
coercion  was  devised. 

This  modicum  of  coercion  is  designedly  provided  in 
the  pair  of  Acts  now  on  the  Statute  Book.  It  is 
therefore  no  argument  against  this  or  that  action  of  the 
Electricity  Commissioners  taken  under  these  Acts  to 
protest  that  it  interferes  with  the  rights  of  a.  particular 
undertaking,  meaning  by  this  -the  right  to  pursue  an 
individual  policy  when  the  same  is  not  conducive  to  the 
general  good  of  the  district  and  of  the  public.  Roughly, 
we  may  say  that  the  good  to  the  industry  thus  finally 
worked  out  will  almost  be  in  proportion  to  the  amount 
of  coercion  thus  exercised,  since  experience,  if  it  shows 
anything,  shows  most  clearly  that  the  ultimate  good  of 
the  industry  will  never  be  evolved  by  each  undertaking 
pursuing  its  own  course  irrespective  of  all  its  fellows. 
All  this  may  sound  as  so  many  truisms,  but  now  that  the 
Acts  are  being  put  into  force  we  hear  occasional 
complaints  that  someone  or  other  is  not  allowed  to 
do  just  what  he  likes,  and  that  any  undertaking 
ought  to  be  allowed  to  consider  merely  its  own  imme- 
diate good  iri-espective  of  any  broader  issues.  It 
needs,  therefore,  to  be  pointed  out  that  it  is  useless  at 
this  late  hour  to  try  to  put  the  clock  back  and  to  say 
that  individual  undertakings  ought  not  to  be  interfered 
■svith.  The  principle  is  a  fait  accompli  in  the  Acts,  and 
the  Electricity  Commissioners  have  no  option  but  to 
exercise  such  coercion  as  is  provided  iu  the  Acts. 
They  are  merely  machinery  to  carry  out  the  policy  of 
the  Acts — yet  directly  they  do  so  there  is  a  pseudo- 
righteous  outcry  at  "  unwarrantable  interference." 
This  was  the  gist  of  the  Ealing  Corporation's  protest  in 
its  recent  difference  with  the  Electricity  Commissioners, 
when  it  even  went  so  far  as  to  try  to  "  get  the  law  on 
them."  But  in  this  case  we  are  pleased  to  note  that 
the  law  was  not  so  much  of  an  ass  as  reputation  sup- 
poses. The  Electricity  Commissioners  are  to  be  con- 
gratulated on  pursuing  what  they  believe  to  be  the 
policy  laid  down  in  the  Acts  irrespective  of  what  oppo- 
sition they  may  awaken. 

Another  case,  too,  where  there  seemed  to  be  a  tacit 
attitude  of  this  kind  was  in  the  recent  hearing  of  the 
South-Eastern  Railway  Co.  on  its  application  for  con- 
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sent  to  erect  a  new  generating  station  for  its  own  pur- 
poses. The  1919  Act  says  indisputably  that  if  electri- 
city can  be  supplied  from  an  outside  source  as  cheaply  as 
the  Railway  Companies  can  themselves  generate,  then 
they  should  take  such  supply  and  not  build  another 
station.  But  this,  judging  from  the  evidence,  was  just 
the  one  thing  that  the  South-Eastern  Company  seemed 
by  no  means  willing  to  accept.  One  indication  in 
this  direction  was  the  not  \vholly  admissible  procedure 
of  raising  quasi-political  issues  in  the  witness  box,  as 
when  Mr.  Thomas  gave  evidence  as  a  member  of  Par- 
liament representing  Labour,  and  the  Town  Clerk  of 
Woolwich  spoke  as  representing  municipal  feeling. 

But  in  this  case  also  the  Commissioners  are  to  be 
commended  on  carrying  out  the  duty  laid  on  them  by 
the  Acts.  In  the  statement  which  they  issued  in  August, 
the  South-Eastern  Railway  Co.  was  told  to  confer  with 
the  undertakers  who  were  willing  to  give  a  supply,  with 
a  view  to  giving  effect  to  the  purpose  of  the  Act,  namely, 
taking  a  supply  instead  of  building  a  station.  This 
particular  question  can  easily  be  brought  into  the 
sphere  of  politics,  and,  in  fact,  something  of  a  political 
atmosphere  seemed  to  be  threatening  during  the  hear- 
ing, as  we  have  already  indicated.  But  the  Electricity 
Coumiission  is  not  a  Government  department  of  the 
kind  readily  susceptible  to  political  influence — its  very 
constitution  is  designed  to  make  the  Commissioners 
politics-proof. 

In  the  decision  which  they  have  now  issued,  the  Com- 
missioners, after  the  most  exhaustive  deliberations, 
have  unequivocally  stated  their  conclusion,  namely, 
that  the  traction  supply  to  the  South-Eastern  Railway 
shall  be  given  by  one  of  the  existing  undertakers,  see- 
ing that  such  supply  can  be  given  on  terms  favourable 
to  the  railway  company,  and  will  save  the  railway  com- 
pany a  capital  expenditure  of  over  .£1,000,000.  The 
conclusion  thus  reached  by  the  Commissioners  is  in 
precise  accord  with  the  anticipations  of  the  various 
Government  Committees  on  Electricity  Supply,  which 
throughout  urged  that  "the  economy  of  a  combination 
of  all  requirements,  power,  traction,  lighting,  and 
heating,  is  fundamental."  The  Commissioners'  decision 
thus  fits  in  exactly  with  the  presuppositions  on  which 
the  Electricity  (Supply)  Act,  1919,  was  based,  and 
puts  into  concrete  realisation  the  spirit  of  the  Act. 
Incidentally,  too,  it  gives  a  further  and  salient  instance 
of  the  increasing  good  which  the  supervision  of  the 
Electricity  Commissioners  is  effecting  in  the  electricity 
supply  industry.  And  this  brings  us  back  to  our 
thesis,  that  the  work  of  the  Commissioners  must  be 
judged  by  the  criterion  of  the  general  and  final  good  of 
the  industry  and  of  the  nation,  and  not  by  the  question 
whether  this  or  that  individual  is  allowed  to  follow  his 
own  sweet  will 


That  only  good  can  come  to  the  elec- 
The  Electrical     trical    contracting     industry    from     a 
Contractors'      strengthening     of      its     representative 
Association.      organisation— the        Electrical        Con- 
tractors'   Association    Incorporated — is 
obvious  to  everybody  who  has  followed  the  recent  discus- 
sion of  the  matter    in    the    pages    of    the    Electuicwl 
Review.     A  certain  amount  of  criticism  is  good  for  all 
of  us  at  times,  and  we  liope  that  as  the  outcome  of  the 
present  controversy  and  of  the  efforts  that  are  simul- 
taneously being  made  by  the  E.C.A.  through  its  monthly 
organ,  there  will  be  a  substantial  addition  to  the  mem- 
bership.       We  well   rei/iember   the  campaign  that  took 
place  in  different  parts  of  the  country  some  years  ago 
when  the  contracting  trade  was  "  out  "  to  safeguard  its 
interests   against  certain  encroaclinients  or  oppo.sition. 
The  energy  of  its  leaders  brought  considerable  success  as 


the  result,  and  its  achievements  in  Parliament  and  in 
tlie  Law  Courts  have  been  substantial.  We  have  every 
reason  to  believe  that  the  present  president,  Mr. 
Marryat,  and  Mr.  Tate,  the  secretary,  will  be  able  to 
accomplish  great  things  by  their  current  development 
proposals  if  they  receive  real  live  co-operation  from  the 
various  districts  in  convincing  the  large  number  of  non- 
member  contracting  firms  of  the  advantages  of  member- 
ship. The  Electrical  Contractor  for  October  is  a  special 
' '  Development ' '  number  (of  which  the  editor  has  very 
courteously  sent  us  an  advance  proof),  by  means  of 
which  it  is  hoped  to  get  into  touch  with  genuine  firms  of 
contractors  who  are  still  non-members,  and  we  recom- 
mend such  firms  after  reading  these  lines  to  secure  a 
copy  of  the  issue  and  consider  the  points  advanced  and 
how  they  stand  in  relation  to  the  Association,  its  objects, 
and  its  work.  The  opening  article  is  entitled  "  A 
Sound  Business  Proposition — a  Word  to  the  Non-mem- 
Ijer."  It  disclaims  on  the  part  of  the  Association  any 
desire  to  boost  the  E.C.A.  organisations  simply  as 
organisations,  and  says,  among  other  things:  "Our 
object  is  to  consolidate  our  trade,  to  improve  our  trade, 
and  the  conditions  under  which  it  is  carried  on,  and  to 
protect  our  trade  from  each  and  eveyy  harmful  influence 
that  operates  against  it  to-day  of  that  may  come  into 
operation  to-morrow.  We  know  that  these  results  are 
tri  be  obtained  th rough  the  E.C.A.  organisations.  We 
Know  that  if  these  organisations  thrive,  the  sound  busi- 
ness objects  for  which  they  have  been  formed  will  be 
attained.  And  the  trade  will  benefit :  everyhodi)  will 
benefit."  A. number  of  communications  are  published 
from  prominent  members  holding  out  "the  hand  of 
friendship  and  goodwill  to  the  reputable,  non-member, 
installation  engineer."  As  we  turn  over  the  proof 
pages  of  the  "Development"  number  we  notice  that 
among  other  Electrical  Revibw  matters  that  are 
honoured  with  mention  are  Mr.  H.  R.  Taunton's  recent 
criticisms,  together  with  Mr.  Marryat's  reply  which 
appeared  in  our  last  issue.  We  have  no  desire  to  inter- 
vene in  that  controversy — we  always  consider  that  the 
writers  of  contributed  articles  to  the  Electrical  Re- 
\'1EW  are  able  to  look  after  themselves — but  we  cannot 
help  owning  to  certain  feelings  of  regret  tliat  our 
esteemed  contemporary  had  gone  to  press  before  Mr. 
Taunton's  reply  was  available.  That  is  the  fault 
neither  of  the  author  nor  of  the  Association,  though  the 
former's  reply  was  at  our  printer's  two  days  after  the 
latter's  communication  was  received. 

We  will  conclude  these  notes  by  wishing  Messrs. 
Marryat  and  Tate  and  their  Association  every  success 
in  their  present  efforts  to  add  to  the  membership.  Our 
best  desire  with  regard  to  the  organisation  is  that  ..t 
shall  become  large  and  fully  representative  and  a  power 
in  the  industry  for  the  good  of  the  whole  country — 
ideals  w'hich  inspired  us  as  we  presided  over  the  opera- 
tions which  gave  it  ingress  to  the  electrical  world. 


Just  before  the  end  of  the  war  the 
Conference  British  technical  and  trade  journals 
of  American  availed  themselves  of  a  favourable 
and  British  opportunity  of  entertaining,  "and  meet- 
Trade  Journals,  ing  briefly  in  conference,  a  number  of 
qualified  representatives  of  American 
publications  of  the  same  class  who  were  then  on  a  flying 
visit  to  London.  The  visit  followed  a  tour  of  the  war 
zone  across  the  Channel  and  of  the  British  industrial 
districts.  Fraternising  of  this  kind,  however  brief,  be- 
tween those  whose  specialised  dutj-  it  is  to  chronicle  and 
study  the  course  of  important  trades  and  industries  is 
mucli  to  be  desired,  and  British  teclinical  journalists  ex- 
pressed the  hope  that  it  might  be  possible  at  some  time 
or  other  for  them  to  meet  their  American  confreres  across 
tlie  Atlantic.  Trade  and  technical  journals  everywhere 
and  those  responsible  for  their  production  and  distri- 
liution  have  much  in  common,  and  an  exchange  of  views 
may  do  something  to  promote  good  relations  between 
America  and  Britain  and  possibly  to  improve  some 
publications.  It  may  also  go  to  show  the  real  value  of 
superficial  criticism  which  is  sometimes  offered  by  those 


Vol.  91.    No.  2,»11,  October  (!,  1922.]     THE     ELECTRICAL     REVIEW. 


471 


wlio  are  uiiahlu  to  see  that  while  all  have  a  similarity  of 
outlook  and  conceptions,  there  are  "  differences  imposed 
by  conditions,  of  nationality  "  (to  i|uote  Lord  Buruhani). 
These  differences  dictate  certain  ilissimilarities  between 
Ifrilish  and  American  iicwspajiers  as  well  as  trade 
jouiuals.  Our  expert  jdiirnalists  and  trach'  journal 
business  men  are  not  less  alert  in  the  orfjanisation  of 
their  service  because  there  is  not  uniformity  in  the  out- 
put on  the  two  sides  of  the  Atlantic. 

The  desired  return  visit  takes  place  next  week,  when 
representatives  of  the  trade  papers  connected  with  the 
Weekly  Newspaper  and  Periodical  Proprietors'  Associa- 
tion, Ltd.,  of  London  (of  which  the  Electrical  Keview 
and  many  other  leading  technical  journals  are  member.s) 
and  the  British  Association  of  Trade  and  T'echnical 
Journals,  meet  at  the  Hotel  Astor,  New  York,  by  invita- 
tion of  the  Associated  Business  Papers  of  America,  for 
a  three-days'  conference.  The  delegation  conveys  mes- 
sages of  cordial  greeting  from  statesmen  and  newspaper 
men  of  eminence  on  this  side,  and  we  may  perhaps  be 
peririitted  to  take  advantage  of  this  reference  to  the  event 
t:>  pass  on  our  own  greetings  and  good  wishes  to  our 
C(nifrt>res  who  are  spending  their  lives  in  maintaining 
a  high  standard  for  the  electrical  and  allied  Press  of 
New  V(irk.  Chicago,  and  San  Francisco,  as  we  and 
others  have  lung  sought  to  do  for  similar  organs  in 
London.  _j 

Thr  succes.s  of  the  Hackney  municipal 

A  Successful       electricity     undertaking,     reported     in 

Undertaking,      our  "Lighting  and  Power  Notes"  this 

week,  is  principally  due  to  the  reniark- 

aiily   low  generating  costs   obtaining  therj.      The  figure 

of   1.14<1.   ])er  kWh  compares  very   favourably  with   the 

average    cost    in    the    electricity    undertakings    of    this 

ciii  iilry,  s(i  far  as  can  be  judged.     When  the  cost  varies 

betwcc'n    sii.h    wide  limits   as    .9M8d.     and      l.'iGd.    per 

kWh,     the    calculation    of    a    satisfactory    standard    of 

comparison  is  very  difficult. 

At  a  time  when  practically  every  undertaking  has  had 
to  record  a  decrease  in  the  amount  of  energy  sold,  a 
<lecline  of  only  .07  per  cent,  in  sales  is  a  matter  for 
congratulation.  We  have  no  doubt  that  the  excellent 
re.--ult  is  due  to  the  progressive  policy  which  the  Hackney 
Electricity  Department  pursues.  Two  examples  of  this 
have  recently  been  recorded  in  our  pages — the  institu- 
tion of  an  attractive  "  free  "  wiring  system  and  the 
organisation  of  a  model  exhibition  (Ki.i:c.  Hkv.,  June 
li.'ir.l,  p.  S97,  and  April  28th,  p.  .")!):)).  To  this  policy 
may  be  ascribed  the  credit  of  an  increase  of  15.05  per 
cent,  in  the  electricity  supplied  for  domestic  purposes, 
which  compensated  for  a  decrease  of  9..'iS  per  cent,  in 
tlie  ])ower  supplies — due  no  dotd)t  to  tjie  <lepressed  state 
of  trade.  Another  point  may  lie  eiiijihasised  while 
studying  Hackney's  electricity  accounts.  We  feel  that 
the  great  majority  of  the  people  of  this  country  still 
retain  the  ilhision  tliat  electricity  is  a  "rich  man's" 
luxury.  It  cannot  be  said  that  the  bulk  of  the  inhabi- 
tants of  Hackney  are  over-burdened  with  wealth  to 
S(|Mamlor  on  mere  luxuries,  and  yet  tliey  use  electricity 
i'l  increasing  cpiantities — surely  tlie  inference  is  )ilain 
enougli. 

.\  scale  of  reduced  tariffs  was  instituted  at  the  begin- 
ning of  the  new  working  year,  ,-ind  we  ho|ie  that  this 
further  step  in  the  right  direction  will  lie  abumiantly 
iustilied   l)v  the   results. 


programme  printed   in  our   "  Business  Not  ices  "  tcnday 
suggests  that  the  tentative  stage  is  very  definitely  passed, 
and    that    the    inaugural    conference  which  takes  place 
next  Friday  will  be  the  beginning  of  a  series  of  gather- 
ings which  will  so  iirove  their  value  as  to  render  their 
continuance  indispensable.    While  referring  our  readers 
to  the  notice  elsewhere    for   the  details  of  the  arrauge- 
ments,  there  is  one  point  that  we  wish  to  lay  stre.ss  upon 
here.      We  recognise  that  amongst  our  rearlers  there  are 
many  men  ami  women  who  are  gaining  their  livelihooil 
in  the  electrical  trade  but  are  not  members  of  any  of  the 
iiistitutions  or  as.sociations  connected   with   it.     Among 
them  there  are  those  who  are  more  or  less  expert  with  re- 
gard to  the  commercial  side  of  the  trade,  and  are  able. 
given      an     cipportunity.     to     contribute      from      their 
specialised    experience    valuable    practical    suggestions. 
The  charm  of  these  E.D.A.  Salesmanship  Conferences  is 
that  they  afford  a  platform  for  such  when  thev  have  any- 
thing useful  to  say,  while  they  afford  them  also  an  oppor- 
tunity of  inijiroving  their  own  knowledge  by  listening  to 
the  observations  of  others.        But    it    is    not    only    the 
"  experts  "  who  are  wanted  ;  the  would-be  learner  in  the 
trade  is  wanted    too,    and  the  educational   opportunity 
offered  is  tlie  "chance  of  a  lifetime."       We  hope  that 
many  of  our  readers  will   find   in  the  open   doorwa}'  to 
ihese  confereiues  an  entrance  into  the  growing  circle  of 
those  who  see  in   more  efficient  electrical  salesmanship  a 
means  of  securing  the  liest  results  for  the  trade  in  what 
Sir     Harry     Keiiw  ick     lias     called    the     (Johlen     .\ge    of 
Electricity. 


By    po    means    the    least     intei'esting 

Electrical         notice     to    reach     us     announcing     the 

Salesmen  in      opening    of    the    1 922-1  !)23    session    of 

Conference.       Institutions    and    .\ssociations.    is   that 

relating      to     the     series      of      E.l)..\. 

Salesnia.isliip     Conferences     that     are     to     lie     held      in 

the   London    area    during    the   next   six    months.         Last 

year   the   meetings  were   started   in   a    tentative   sort    of 

wav.   but   as  the  winter  months  passed  by  there  was  no 

doubt  about  their  success  and  general  usefulness.     The 


Thk  (ieneral  Administration  of  the 
Swiss  Railway  Swiss  Federal  Kailwa\-s  has  issued  a 
Working.  report  on  the  results  of  the  adoption  of 
electric  traction.  The  report  statt-s 
that  from  the  technical  point  of  view  the  use  of  electric 
traction  on  the  lines  has  hitherto  been  fully  succe.ssful. 
and  in  various  respect.s  has  surjiassed  expectations. 
The  inconveniences  in  working  the  trains  are  fewer  than 
in  the  case  of  steam  working;  pas.sengers  and  personnel 
appreciate  the  suppression  of  smoke;  the  maintenance 
of  the  rolling  stock  has  been  rendered  easier,  and  the 
use  of  steel  along  the  line  (bridges,  stations,  &c.)  has 
been  materially  reduced  ;  and  the  efficiency  of  the  work- 
men engaged  on  the  maintenance  of  the  lines  in  the 
tunnels  has  lai'gely  increased,  which  is  particularly 
a<lvantageous  in  the  case  of  the  St.  (iothard  railway. 
Moreover,  the  scope  of  virion  of  the  drivers  is  greater, 
the  visibility  of  tlie  signals  is  better,  and  the  accelera- 
tion of  the  speed  permits  of  better  time-table  results. 
For  instance,  the  fastest  direct  train  now  covers  the 
journey  between  Lucerne  and  Chiasso  in  -I  hours  and 
5  minutes,  as  comjiared  with  1  hours  42  minutes  in  the 
case  of  steam  locomotion,  wliile  the  time  occupied  in 
covering  the  same  distance  by  an  "  omnibus  train, "" 
which  was  7  hours  and  1(1  minutes  with  steam,  has  been 
reduced  to  (>  hours  and  2(1  minutes.  As  to  the  economic 
side  of  the  problem,  the  report  states  that  when  the 
price  of  coal  delivered  at  the  frontier  is  (U)  fr.  per  ton. 
the  cost  (if  working  by  steam  locomotion  is  the  same  as 
witii  electiic  traction  :  with  coal  at  a  higher  price,  the 
electrical  woiking  is  more  economical.  It  is  estimated 
that  8.")  electric  locomotives  will  be  able  to  render  the 
same  services  as  1(10  steam  locomotives,  and  that  the  cost 
of  maintaining  the  foi-mer  will  not  exceed  75  per  cent. 
of  that  of  (lie  latter  per  locomotive  mile.  So  far,  the 
calculations  made  show  that  electric  traction  on  the  St. 
(Jothard  railway  has  not  yielded  sm-h  favourable  finan- 
cial results  as  in  the  case  of  the  other  lines  which  have 
been  converted  to  electric  locomotion,  because  the  works 
on  the  former  were  executed  during  the  period  when  the 
cost  of  construction  was  greater.  In  conclusion,  the 
report  states  that  it  will  now  be  neces.sary  to  think  about 
the  construction  of  new  generatinir  stations  for  future 
years  and  the  conversion  of  f\irther  lines,  ami  that  it 
will  be  yerv  interesting  to  verify  the  anticipation  that 
the  extension  of  I'lectric  traction  to  a  vaster  netwmk  will 
briiiir  about  real  and  prompt  economic  advanta<res. 
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THE     ELECTRICITY     (SUPPLY)     ACT5,     1919     &     1922. 


By     HENRY    M.    SAVERS. 


Tun  Elei-triiity  (Suppler)  liill,  1922,  weut  iuto  the  House 
of  Coiiinions  Committee  stage  witli  2G  clauses,  aud  re- 
ceived the  Koyal  Asseut  a^  an  Act  of  31  sections;  proof 
that  it  was  LOiisiderably  altered  in  its  final  stages. 
Cttoiiiieuts  and  oipositions  on  the  liill  may  therefore 
require  to  be  revised,  and  as  the  Act  came  into  force 
immedialely  upon  receiving  the  Koyal  Asseut,  it  seems 
timely  to  point  out  its  most  important  provisions  and 
their  eBects,  as  these  can  be  deduced  froui  tlic  authentic 
text. 

The  main  object  of  the  I'J'l'J  Act  is  to  complete  the 
1919  Act,  whicu  aimed  at  the  better  organisation  of 
electricity  supply,  but  whicii  in  the  shearing  process  that 
the  Government  found  necessary  to  apply  to  secure  its 
passage  had  cut  away  from  it  some  of  the  provisions 
essential  to  the  working  of  the  new  organs.  The  most 
important  of  the  amijutations  performed  was  that  of 
the  financial  powers  of  Joint  Electricity  Authorities. 
The  Electricity  Commissioners  could  set  up  these  bodies, 
and  could  authorise  them  to  do  a  number  of  things 
involving  the  expenditure  of  money,  but  could  not 
authorise  them  to  raise  money  for  those  purposes.  That 
at  least  appears  to  have  been  the  legal  and  official 
opinion,  though  it  does  not  seem  to  have  been  formally 
stated,  anil  to  the  layman  is  not  apparent  on  the  face 
ot  the  Act.  That,  however,  need  not  be  discussed,  as 
the  1922  Act  expressly  authorises  the  raising  of  capital 
by  Joint  Electricity  Authorities. 

The  1922  Act  does  other  things.  It  makes  some  im- 
portant alterations  in  the  previously  existing  law  of 
Electricity  Supply,  including  amendments  of  the  1919 
Act  itself,  which  afiect  all  authorised  undertakers,  as 
well  ag  other  parties. 

Financial  towers  to  Joint  Electricity  Authorities. — 
The  Hrst  five  sections  of  the  1922  Act  authorise  J.  E.  A.'s 
t  >  borrow  money  for  the  purposes  of  carrying  into 
execution  the  schemes  embodied  in  the  Orders  under 
which  they  are  established.  It  is  hardly  necessary  to 
set  out  the  provisions  in  detail,  because,  in  the  first 
place,  the  Ijorrowing  powers  will  be  conferred  in  each 
case  by  the  Electricity  Commissioners  acting  under 
regulations  made  by  the  Minister  of  Transport  with  the 
apl)roval  of  the  Treasury,  so  that  the  interpretation 
and  application  of  tliese  sections  is  primarily  the  business 
of  the  Commissioners:  and,  secondly,  anyone  interested 
in  drafting  a  scheme  for  the  establishment  of  a  J.  E.  A. 
will  necessarily  consult  tike  Act  itself  to  ensure  that  any 
financial  sclieme  proposed  is  consistent  with  it. 

The  general  effect  of  the  sections  is  to  place  J.  E.  A.'s 
in  much  the  same  position  as  municipal  authorities  are 
with  respect  to  borrowing  money,  <■.</.,  for  electricity 
supply,  with  one  very  important  difference.  Municipal 
loans  have  the  ultimate  security  of  the  rates;  J.  E.  A.'s 
will  have  no  rating  powers,  and  the  security  they  can 
offer  for  both  interest  and  principal  payments  will  he 
tlje  revenue  and  property  of  their  undertakings,  with 
possibly  some  indirect  rate  security.  Certain  local 
authorities  in  the  area  of  any  J.  E.  A.  may  lend  money 
to  the  authority,  or  may  guarantee  tlie  payment  of 
iTiterpKt  on  money  borrowed  or  securities  issued  l)y  the 
J.  E.  A.  Hut  tiiis  financial  aid  is  voluntary,  and  is 
limited  to  liability  for  an  annual  amount  not  exceeding 
the  product  of  a  penny  rate  wliere  the  guarantor  is  not 
an  nuthorised  undertaker  ;  or,  where  the  guarantor  is 
ail  authorised  iiinlertaker,  to  the  estimated  annual 
amount  of  any  capital  charges  from  which  the  under- 
taker will  be  relieved  by  reason  of  taking  a  supply  in 
hulk  from  the  J.  E.  .\ .  :  this  estimated  amount  to  be 
determined  bv  the  Commissioners.  Authorised  under- 
takers other  than  local  authorities  may  apparently  lend 
or  [guarantee  the  obligations  of  the  J.  E.  .A.  without  any 
prescribed  limit. 


Joint  Electricity  Authorities. — Having  thus  no  power 
to  pledge  tlie  rates  of  their  districts,  tueir  issues  will 
not  appeal  to  the  classes  of  investors  who  provide  the 
bulk  or  tlie  loans  to  local  authorities.  It  may  be  that 
they  will  consequently  liave  to  pay  rather  higher  interest 
rates,  at  least  at  the  beginning  of  their  careers.  Tliis 
remains  to  lie  seen.  Tlic  most  probable  result  is  that 
they  •will  be  Knanced  at  first  mainly  by  the  authorised 
undertakers  and  large  consumers  who  have  a  direct 
interest  in  cheapening  the  sujjply  of  electricity,  and 
who  will  be  represeutetl  on  the  authority.  It  shouhl 
make  for  efficiency  and  economy  if  the  constituents  of 
the  managing  body  have  to  find  most  of  the  capital 
spent.  It  seems  rather  unfortunate  that  the  financial 
assistance  which  local  authority  undertakers  may  afford 
is  so  limited,  as  the  relief  in  direct  capital  charges  due 
to  taking  a  bulk  supply  may  be  far  from  a  true  measure 
of  their  interest  in  the  success  of  the  J.  E.  A. 

There  is  a  provision  with  respect  to  the  prices  to  be 
cliarged  for  electricity  by  the  J.  E.'A.'s  (.Section  18), 
which  aims  at  securing  the  payments  of  interest  and 
sinking-fund  charges,  in  that  those  prices  are  to  be 
so  fixed  that  the  income  shall  be  sufficient  to  cover 
expenditure  (including  those  charges)  on  revenue 
account,  and  that  any  deficiency  may  be  met  by  assessing 
the  consumers. 

This  is  hardly  to  be  reckoned  as  a  security  from  the 
investor's  point  of  view;  it  is  rather  a  statutory  direc- 
tion as  to  the  prudent  administration  of  the  under- 
takings. 

The  amount  whicli  a  J.  E.  A.  can  borrow  is  to  be  fixed 
in  the  scheme  for  the  establisliment  of  the  authority, 
whicli  has  to  be  approved  by  resolutions  of  each  House 
o?  Parliament  (Section  7,  1919  Act),  and  extensions  of 
such  original  powers  can  only  be  authorised  by  the  Com- 
missioners by  ordei-s  which  will  be  "  provisional  only  " 
until  they  are  confirmed  by  Parliament.  The  jn-ocedure 
for  the  Parliamentary  confirmation  of  these  provisional 
orders  is  not  set  out  in  the  Act,  and  it  is  doubtful 
whether  such  orders  will  be  held  to  be  "  Special  Orders  '" 
within  tlie  meaning  of  Section  26  of  the  1919  Act.  which 
have  to  be  approved  by  resolutions  in  eacli  House,  or 
'  Special  Orders  "  under  Section  'i'),  wliicli  liave  to  be 
laid  Isefore  each  House  for  thirty  days  and  become 
effective  if  neither  House  presents  an  address  against 
the  order.  It  is  rather  curious  that  whereas  the  1919 
Act  abolished  "  Provisional  Orders  "  in  respect  of  elec- 
tricity supply,  the  Act  of  1922  brings  back  the  word 
"  provisional  "'  in  respect  of  these  orders  for  extended 
liorrowing  powers  of  J.  E.  A.'s  only.  Generally,  a 
"  Provisional  Order  "  means  that  tlie  Order  has  to  be 
confirmed  by  an  Act,  and  that  if  there  is  opposition 
tlie  Committees  have  to  hear  counsel  and  witnesses  for 
and  against,  a  lengtliy  and  costly  procedure.  It  will  be 
somewhat  anomalous  if  the  procedure  for  extension  of 
financial  powers  is  made  more  laborious  than  that  for 
the  original  powers.  Some  comfort  may  be  tal\,en  fro!ii 
the  fact  tliat  the  Orders  are  not  called  "  Provisional  " 
in  the  section.  The  words  are  "  such  .Order  shall  lie 
provisional  only,  and  shall  not  come  into  force  unless 
cnnfiniicil  by  Parliament."  It  remains  to  lie  seen  how 
the  Commissioners,  the  .vlinistrv.  and  Parliament  inter- 
pret the  provision.  Occasion  will  imt  arise  fov  some 
time— not  until  after  some  J.  E.  .\ .  lias  cxlKiustcd  its 
orijrinal  money  powers,  and  has  to  ask  for  more. 

.Sff//r-/«^x.— Section  19  of  the  new  Act  makes  an  amend- 
ment to  Section  ."j  of  the  1919  Act,  slight  verbally,  of  con- 
siderable importance  in  its  effect.  It  permits  the  Com- 
missioners to  include  jiroposals  in  their  .schemes  of  re- 
organisation for  the  formation  of  other  l)odies  than 
J.  E.  A.'s.  Tlie  wording  of  Section  Tj.  Sub-Section  2,  of 
the  1919  Act  now  reads  as  amended: — "  includinar  pro- 
posals    .      .      .     where  necessary,   for  the  formation  of 
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a  joint  electricity  authority  ur  other  body  for  the  dis- 
trict." The  addition  of  the  word.s  italicised  therefore 
permits  of  lorinal  and  .statutory  recognition  of  the  Joint 
Connnittees  and  similar  organisations  which  have  been 
proposed,  and  in  some  cases  provisionally  approved  by 
the  Connni.ssiouers,  as  the  agents  of  reoi'gauisatiou  in 
some  districts.  Whether  sucli  bodies  can  be  given  the 
same  powers  as  J.  E.  A.'s  depends  upon  the  official  view 
taken  of  the  scope  of  the  amendment,  and  ultimately 
upon  the  action  of  Parliament  in  respect  of  the  schemes 
submitted  for  its  approval.  So  far  as  such  powers  may 
be  granted,  they  will  have  statutory  effect,  in  virtue  of 
the  concluding  words  of  Section  7,  Sub-Section  (2),  of 
the  lyi'J  Act  :  — "  and  when  so  approved  shall  have  effect 
as  if  enacted  in  this  Act."  Elasticity  in  the  form  of 
oigajiisation  should  considerably  assist  the  Commis- 
sioners in  meeting  the  views  of  those  who  object  for  one 
reason  or  another  to  the  J.  E.  A.  organisation,  while 
agi-eeing  to  combine  forces  under  some  other  form. 

Section  20,  1922,  adds  to  the  interests  which  may  be 
entitled  to  representation  on  the  J.  E.  A. — if  so  pro- 
vided in  tlie  scheme — those  "  of  the  persons  emijloyed  in 
connection  with  the  supply  of  electricity,"  and  permits 
the  inclusion  in  the  scheme  of  provisions  deterujining 
"  the  conditions  of  employment  of  persons  employed  by 
the  Joint  Electricity  Authority."  Both  of  these  addi- 
tions in  the  interests  of  labour  are  permissive,  not  man- 
datory. 

Section  5,  Sub-Section  (i),  1922,  permits  the  inclusion 
in  a  scheme  constituting  a  J.  E.  A.  or  other  body,  of 
provisions  authorising  or  requiring  authorised  under- 
takers and  other  bodies  represented  on  the  authority  or 
body  to  contribute  towards  any  administrative  expenses 
of  the  authority  or  body.  This  is  perhaps  likely  to  be 
of  most  use  in  the  cases  of  "  other  bodies  "  which  may 
not  require  to  rai.se  capital  and  may  have  no  revenue 
from  sales ;  but  which  must  have  some  accommodation 
and  employes.  It  may  also  be  useful  in  the  preliminary 
stages  of  J  .E.  A.s'  operations  which  will  entail  expen- 
diture before  either  capital  or  revenue  is  available. 

One  of  the  most  important  provisions  in  the  new  Act, 
affecting  many  of  the  supply  companies  working  under 
Provisional  Order  powers,  is  contained  in  Section  14. 
This  section  permits  the  Commissioners,  either  by  an 
Order  establishing  a  J.  E.  A.  or  by  a  "  Special  Order," 
to  suspend  the  powers  of  compulsory  purchase  by  either 
a  J.  E.  A.,  the  London  County  Council,  or  any  local 
authority,  for  such  period  and  on  such  terms  as  the  Com- 
missioners may  think  tit,  and  they  may  for  that  pur- 
pose amend  the  provisions  of  any  Act  or  Order  relating 
to  tlie  undertaking. 

This  power  is  sul)jeet  to  the  proviso  that  the  consent 
of  the  authority  or  authorities  in  whom  the  purchase 
powers  are  vested  is  given  to  the  suspension.  This 
o|>ens  up  a  prospect  of  relief  from  the  incubus  of  Section 
2  of  the  Electric  Ligliting  Act.  li<f<8,  an  enactment  which 
has  liad  a  disastrous  effect  upon  the  supply  industry. 
It  siioulil  be  noted  tliat  the  power  is  not  merely  that  of 
suspension,  in  other  words,  of  prolongation  of  tenure, 
but  of  suspension  on  conditions,  if  thought  fit  to  make 
conditions.  .Such  conditions  and  the  amendment  of  the 
original  Act  or  Order  presnmal)ly  permit  the  Commis- 
sioners to  vary  tlie  piirchase  terms.  It  is  of  importance 
thill  tills  jiower  is  not  confined  to  districts  wliere  a 
.1.  I'"..  A.  is  to  be  established.  Imt  covers  every  comjiany 
Winking  uniler  the  lialiility  to  compulsory  )iurchase. 

Tlie  reservation  of  the  consent  of  the  purchasing 
autliority  is  not  negligible,  but  it  may  lie  noticed  that 
(lie  iiiiiendmeiit  of  the  law  gives  such  authorities  a  liberty 
whiili  they  did  not  pos.sess.  It  is  held  by  good  legal 
iuithoiities  that  under  the  1888  Act  a  purchasing 
authority  cainiot  decide  whether  it  will  or  will  not  pur- 
chase an  undertaking  until  the  date  laid  down  in  Section 
2.  i .1-..  '■  witliin  six  montlis  :ifter  the  expiration  of  a 
period  of  42  years,  or  surli  shorter  |ieriod  as  is  speci- 
tied  "  from  the  date  of  the  jiassing  of  the  .\ct  or  Order. 
So  no  purchasing  authority  can  tie  the  liands  of  its 
siircessors  bv  a  previous  agreement  to  postpone  the 
exercise   of     its   jiurcliasiiig     powers.       ('onsequi-ntly    no 


company  liable  to  purchase  can  tell,  until  the  end  of  it= 
original  tenure,  whether  it  will  have  to  sell  its  under- 
taking, and  even  if  the  purchasing  authority  is  willing 
t)  malic  an  arrangement  for  extending  thai  tenure,  u 
cannot  enter  into  a  valid  agreement.  But  under  th-- 
new  Act,  the  right  to  consent  to  a  suspension  of  ilie 
purchasing  powers  is  definitely  given. 

It  is  hardly  necessary  to  point  out  the  value  of  thi- 
amendment  of  the  law.  The  London  companies  and 
the  London  public  have  suffered  severely  from  the  conse- 
quences of  the  liability  to  purchase.  The  London 
County  Council  during  the  imjuiry  last  year  said  that 
it  would  be  agreeable  to  a  suspension  of  its  purchasing 
powers,  wliich  accrue  in  19;jl,  and  it  may  be  expected 
that  tlie  Order  now  in  hand  for  the  London  district 
oiganisation  will  provide  for  an  extension  of  the  com- 
panies' tenures  which  will  enable  them  to  go  ahead  with 
development  work  to  the  joint  benefit  of  themselves 
and  the  public  generally. 

Another  addition  to  the  provisions  which  may  be 
included  in  a  scheme  establisiiing  a  J.  E.  A. — or  mav 
be  the  subject  of  a  subsequent  Special  Order — is  that 
the  powers  and  duties  of  a  J.  E.  A.  may  be  exercised 
through  any  authorised  undertakers.  This  provision 
should  be  of  value  in  districts  where  no  additional  autho- 
rity seems  necessary  for  the  general  improvement  of  the 
supply  organisation,  excepting  that  the  powers  of  the 
existing  authorised  undertakers  are  insufficiently  exten- 
sive, as  to  area  or  otherwise,  to  do  all  that  is  desirable 
in  the  district.  It  seems  that  this  provision  .should  suit 
districts  where  there  is  a  feeling  among  the  authorised 
undertakers  that  they  can  do  everything  that  a  J.  E.  A. 
could  do,  if  only  they  have  the  legal  powers.  Section 
15  is  the  one  authorising  such  delegation  of  rights  and 
duties. 

Power  Companies. — Section  14  of  the  1919  Act  ein- 
pow^ered  the  Commissioners,  on  the  application  of  a 
J.  E.  A.,  to  exclude  from  the  area  of  supply  of  a  power 
company,  any  part  of  that  area  whicli  at  the  time  of 
the  application  was  not  being  supplied  by  the  company. 
This  section  is  repealed,  and  replaced  by  Section  17 
of  the  1922  Act.  Power  is  given  to  the  Coniinissioncrs 
to  exclude  parts  of  the  area  of  supply  of  any  power  com- 
pany by  the  Order  establishing  a  .1.  E.  A.  or  afterwards 
by  a  Special  Order.  This  power  of  exclusion  is  limited 
to  (n)  any  part  of  the  area  where  the  right  of  the  power 
company  to  supply  is  subject  to  the  absolute  veto  of  some 
other  authorised  undertaker,  and  where  the  Order  pro- 
vides for,  or  is  made  conditional  on.  the  transfer  to 
tlie  J.  E.  .\.  of  the  generating  station  from  which  that 
part  (if  tlie  iirea  is  supplied;  {/>)  any  part  of  the  area 
which  is  not  being  sujiplied  by  the  company,  and  which 
the  Commissioners  consider  can  be  better  supplied  by 
the  J.  E.  A.  or  its  deputy;  and  (c)  with  the  consent 
of  the  iiowei-  company,  any  other  part  of  the  area  of 
supiily.  In  compensation  the  Commissioners  may  give 
tlie  |)ower  company  powers  to  su)i)>ly  electricity  for  all 
])urposes  in  anv  other  part  of  its  area  wiiich  does  not 
form  part  of  the  area  of  any  other  authorised  distribTi- 
tor.  The  exercise  of  such  powers  of  exclusion  is  not 
to  affect  the  rights  of  the  power  company  to  lay  mains 
through  the  excluded  area,  or  to  give  a  supply  for  rail- 
way, tramway,  and  canal  traction,  itc,  at  some  point 
ill  tiie  remaining  area  f(U-  use  in  the  excluded  area. 
If  it  is  proposed  to  make  an  order  of  exclusion  on  the 
.i]iplieation  of  a  J.  E.  A.,  and  any  one  interested  objects. 
the  oilier  may  only  be  made  by  the  "  Special  Order  " 
prnccilinc  of  Section  2(>,  1919,  which  requires  approval 
liv  resolutions  of  both  Houses  of  Parliament. 

The  intention  of  the  section  is  obviously  to  prevent  a 
part  of  the  area  of  suiiply  of  a  power  company  being 
dcjirived  of  a  supply,  because  the  power  company  is,  for 
whatever  reason,  unable  or  unwilling  to  provide  it. 
The  compensation  of  general  su)iply  powers  in  other 
parts  of  the  area  should  be  a  valuable  one. 

Section  10,  1922,  amends  Section  12,  Sub-Section  (1) 
of  the  1919  Act.  The  effect  of  the  section  as  amended 
i  to  prohibit  a  J.  E.  A.  from  supplying  in  any  part 
of   tlie    area   of  a   power   comjiany  for    any  purpose   for 
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which  the  company  is  authorised  to  supply,  but  subject 
to  the  proviso  that  if  the  power  company  is  unable  or 
unwilling  to  supply  any  consumer  who  is  prepared  to 
enter  into  a  binding  contract  to  take  a  supply,  on  terms 
which  the  Commissioners  consider  adequate,  then  the 
Commissioners  may  make  a  .Special  Ortler  (Section  2G, 
1919,  requiring  Parliamentary  approval)  authorising 
llie  J.  E.  A.  to  supply  without  the  consent  of  the  com- 
pany. 

Tlie  principal  alteration  made  by  these  amendments 
in  the  provisions  of  the  1919  Act,  is  tliat  a  power  com- 
pany's area  cannot  be  curtailed,  or  invaded  by  com- 
petition from  a  J.  E.  A.,  without  specific  ajqiroval  of 
such  acts  by  both  Houses  of  Parliament. 

There  are  several  provisions  in  the  1922  Act  which 
should  assist  J.  E.  A.'s  by  giving  them  greater  liberty 
of  action  than  was  granted  by  the  1919  Act.  By  Sec- 
tion 6  any  authorised  undertakers  may  lease  to  a  joint 
authority  the  whole  or  any  part  of  their  undertaking, 
without  prejudice  to  existing  contracts,  &c.,  and  by 
Section  9  a  J.  E.  A.  mav,  bv  agreement,  use  anv  main 


transmission  line  of  any  authorised  undertakers  or 
other  persons.  It  is  permitted  by  Section  8  to  pay  a 
local  authority  undertaker  for  the  transfer  of  its 
undertaking,  in  any  form  of  paynient  mutually  agreed 
and  approved  by  the  Conmassioners.  Where  any  sta- 
tion or  transmission  line  is  transferred  to  or  acquired 
by  a  .1.  E.  A.,  the  J.  E.  A.  may  agree  with  the  former 
owner  to  work  and  maintain  the  transferred  property 
on  its  behalf. 

Section  11  adds  to  the  wayleaves  section  of  the  1919 
.\ot  (Section  2"2)  tlio  important  right  to  retain  a  line  in 
position  after  the  termination  of  a  wayleave  agree- 
ment pending  the  completion  of  an  agreement  for  the 
continuation  of  the  wayleave,  putting  the  negotiations 
for  renewal  on  the  same  basis  as  those  for  a  new  way- 
leave ;  it  also  provides  that  the  Jlinister  of  Transport 
may  revise  the  terms  and  conditions  on  which  the  way- 
leave  is  held,  on  the  application  of  the  owners  of  tlie 
line;  and  that  tliese  shall  be  decided  on  the  same  prin- 
ciples as   a])|ily  to  new  wayleaves. 

(Tu  he  concluded.) 


ASPECTS    OF    STUDY    AND    SELECTION    OF    WATER-POWER    SITES. 


By    WILLIAM    T.    TAYLOR,     M.lnst.C.E,,    M.I.E.E. 


One  of  the  most  important  phases  of  a  water-power  pro- 
ject is  in  the  selection  of  the  sites,  i.e.,  dam,  conduit, 
forebay,  pipe  line,  power  house,  and  tail  race.  Each 
site  is  governed  to  a  large  extent  by  the  geological  and 
topograpliical  conditions.  Where  storage  is  available, 
its  four  main  controlling  factors,  each  involving  many 
variables,  are  the  reservoir,  bottom,  head,  and  total  cost. 
The  location,  arrangeuient  and  cost  of  the  head  works 
are  governed  almost  entirely  by  natural  conditions.  The 
best  location  of  the  forebay  is  usually  a  matter 
of  cost,  but  with  favourable  geologic  and  topo- 
graphic conditions,  the  most  effective  combination 
of  forebay-regulating  basins  can  be  built  at  rela- 
tively low  cost.  The  location  of  the  pipe  line  requires 
good  hill  side,  good  slope,  and  relatively  cheap  and 
ample  means  for  supports  and  anchorage,  itc.  The  loca- 
tion of  a  conduit  (non-pressure  type)  depends  essentially 
on  local  conditions.  Power-house  location  demands 
good  foundation  and  the  best  use  of  head  to  give  maxi- 
mum power  and  efficieiicy  at  all  stages  of  the  river. 

As  the  economical  development  of  any  water  power 
depends  upon  the  continuous  available  power  in  the 
river  and  upon  the  market  for  power,  it  follows  that  two 
of  the  main  conditions  to  be  determined  as  accurately'  as 
jiossible  to  bring  about  the  desired  economic  results  are, 
first,  a  reliable  analysis  of  the  hydrographic  conditions, 
and  secondly,  a  reliable  estimate  of  the  load  factor  and 
cliaracter  of  the  load. 

.Vs  regards  the  present  status  of  water  j)owers,  with 
particular  reference  to  studies,  records,  the  collating 
and  analysis  of  hydrographic  data  and  conditions,  one 
is  not  very  wide  of  the  mark  in  saying  tliat  even  at  this 
stage  of  the  art  the  engineer  is  indeed  fortunate  if  lie 
can  secure  reliable  run-ofi  records  for  a  long  and  con- 
tinuous series  of  years,  or  if  he  can  find  records  of 
stream  measurements  from  wliich  he  can  obtain  a  reason- 
al»ly  good  idea  of  the  run-oft.  Of  course,  some  countries 
are  more  fortunate  than  others  in  this  respect. 

If  no  records  are  available,  the  first  preliminary  step 
is  to  measure  the  ero.ss-section  and  slope  of  the  river  an<l 
to  calculate  the  prol)ablo  run-oft  and  compare  the  catdi- 
ment  area  with  adjacent  catchment  areas,  as  also  the 
known  run-nff  (if  any)  by  means  of  the  rainfall  recorils 
if  the  latter  can  be  relied  upon.  In  cases  where 
reliable  records  are  not  available,  and  the  water-power 
]»roject  appears  to  be  a  satisfactory  one,  it  is  then  advis- 
al)Ie  (wliere  possible  to  obtain  at  relatively  little  expense) 
to  establisli  ineaNuring  stations  and/or  i)Ut  up  rain 
trautrcs  at  the  licst  localities  in  llie  catchment  area.  This 
will  often  mean  thf  imikI  mi  i  Inn  f.f  \v.'ir>i  fur  tiicasiirliit' 


the  stream  How.  It  will  invariably  mean  the  establish- 
ment of  current  meter  stations.  Ultimately,  no  matter 
what  the  method  of  calculation  maj-  be,  tlie  object  in 
view  is  the  determination  of  the  number  of  cubic  feet  of 
water  per  second  which  will  lie  availal)le  foi'  eacli  day, 
month  or  year. 

The  run-off  from  any  catchment  area  Hiuluates  be- 
tween very  small  quantities  at  times  of  drought  and 
quantities  sometimes  many  hundred  or  even  many  thou- 
sand times  with,  usually,  little  regularity  about  the 
occurrence  of  the  extreme  or  intermediate  stages  of 
stream  flow.  Moreover,  the  average  usual  discharge  for 
some  years  may  be  considerably  lower  than  for  others, 
jience  the  desirability  of  knowing  the  lowest  ordinary 
minimum  flow  of  the  river. 

Rarely  is  it  commercially  practicable  to  develop  a 
water-power  plant  for  an  output  based  on  t/ie  extrrim 
mi  Ilium  III-  stream  flow.  Without  storage  or  auxiliary 
steam  or  other  power  plant,  the  maximum  power  wliicii 
van  be  developed  continuously  will  depend  on  the  water 
available  during  the  period  of  ordiimr-i/  minimum  flow. 
The  ordinary  minimum  flow  referred  to  here  is  the  mean 
of  the  average  flows  during  about  two  of  the  lowest 
cimsecutive  seven-day  periods  during  the  period 
of  record  (as  decided  upon),  which  period  of  record 
sliould  extend  over  and  be  complete  for  a  term  of  years 
(seven  or  more,  as  decided  upon).  In  general,  the  ex- 
treme minimum  stream  flow  lasts  for  only  a  very  small 
portion  of  the  year.  Nevertheless,  these  records  are  of 
great  value.  In  the  determination  of  the  maximum 
jiracticable  economical  development,  several  different 
methods  are  in  use,  but  whatever  method  is  used,  much 
will  depend  on  local  conditions  and  circumstances  and 
other  considerations.  With  storage,  the  most  economical 
development  can  be  determined  by  obtaining  the  avail- 
able |)ower  from  storage,  and  balancing  its  economic 
value  against  the  charges  to  he  debited  against  the  stor- 
age, Ac.  Due  to  circumstances  that  cannot  very  well 
be  changed,  over-development  of  water  pnwci-  is  //n- 
(fenernl  rule.  The  total  cost  of  hydraulic  and  clcctiica! 
])lant  in  most  cases  represents  only  a  small  jiercentage  "f 
the  total  cost  of  the  complete  hydraulic  works,  wliicli 
works  must  be  completed  for  two  main  reasons,  namely, 
(ii)  to  provide  at  the  least  cost  and  in  the  quickest  time 
a  maximum  supply  of  power  to  meet  every  growing  and 
innnediate  demand,  and  (h)  to  avoid  prohibitive  costs  in 
carrying  out  extension  of  the  hydraulic  works  where  the 
latter  are  completed  only  for  part  of  the  total  hyilranlic 
cMjiiicit  V.  In  nreneral,  it  is  almost  as  ex|)eiisive  to 
■  h'V.-ln],  :i  small  airi.Muit  of  jiower  as  to  develop  the  stream 
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to  its  full  development  capacity.  An<l  seeing  that  the 
tust  of  a  dam  is.  proportional  to  its  length  and  height, 
Hic  cost  will  not  vary  materially  with  the  capacity  of 
i\a:  i)ower  plant.  It  may  so  happen  (for  a  given  river) 
that  during  the  flood  stage  a  water-power  plant,  if  not 
/iioperli/  locdfcd,  may  be  completely  incapacitated 
through  loss  of  head.  On  the  other  hand,  the  water- 
power  jilant  may  be  so  located  with  reference  to  tail- 
water  level  (due  to  an  oversiglit  of  or  ignorance  of  the 
true  value  of  extreme  minimum  flow)  that  tin-  ]iractical 
woiking  draft-head  lias  been  exceeded. 

Ill  establishing  the  relationship  l:)etween  rainfall  and 
Mill-off,  factors  such  as  geology,  topographv,  size  of 
catrliment  area,  vegetation,  distribution  and  intensity 
(if  the  rainfall,  temperature.  A-c,  must  all  come  into  fair 
ciiiisideration.  Moreover,  the  ratio  of  the  total  run-off 
tci  rainfall  will  depend  largely  on  the  evaporation,  and 
the  latter  is  dependent  on  such  factors  as  velocity  and 
Imiiiidity  of  prevailing  winds,  exposure,  temperature, 
type,  state  and  amount  of  vegetable  growth,  itc.  It  is 
olivious  that  much  must  be  left  to  the  judgment  of  the 
investigating  engineer  not  only  in  the  matter  of  the  state 
I  if  accuracy  and  completeness  of  these  studies,  but  also 
ill  the  atiplication  of  a  reliable  run-off  coefficient.  A 
most  desirable  condition  for  the  enfrineer  is  to  have 
thoroughly  reliable  information  available  from  actual 
discharge  measurements  taken  over  long  and  complete 
]icriods  of  time,  together  with  comprehensive  informa- 
tion of  the  catchment  area,  precipitation,  itc,  entering 
into  the  ca.se.  A  good  maxim  to  follow  is  always  to  deal 
with  stream  gauging  in  preference  to  collection  of  rain- 
tall  data. 

in  the  technical  working  out  of  a  water-power  project 
it  is  best  to  follow  along  the  broadest  lines  since  the 
objective  is  to  indicate  a  definite  scheme  which  will 
utilise  to  the  maximum  extent  the  full  pitircr  resources 
of  the  river.  The  full  sciTjae  of  sucli  work  is  usually 
ipiite  comprehensive.  It  may  not  only  involve  a  close 
study  of  the  complete  water-power  jjroject  requiring 
rclinlilc  information  of  all  features  and  aspects  of  the 
Mhcine,  but  it  often  requires  a  detailed  investigation 
and  study  of  the  load  factor,  diversity  factor,  the 
generi(l  conditions  and  character  of  power,  lighting  and 
other  loa<l  anticipated,  as  well  as  a  determination  and 
safe  estimate  of  the  cost  of  the  proposed  development, 
\-c.  There  is  also  the  legal  aspect  involving  not  only 
(lie  possession  of  the  water  rights,  but  also  right  of 
lauds,  riulit  of  ways,  ite.  Also,  before  a  report  is 
favourably  received,  it  is  necessary  to  l\now  whether  the 
vested  interests  and  other  properties,  options,  iVc,  are 
legallv  sound.  The  jieople  offering  to  finance  the  pi'o- 
(lect  invariably  enirage  a  legal  man  to  scrutinise  care- 
fully such  legal  matters  and  advise  them  accordingly. 

In  the  selection  of  tlic  best  and  most  economical  sites, 
tlic  engineer  may  have  to  compare  one  site  with  another, 
and  get  together  and  put  into  proper  shape  information 
of  an  intricate  nature,  involving  such  questions  as: 
information  on  the  desired  scope  of  investigations;  the 
course  and  approximate  length  of  river  under  investi- 
gation; route  of  river;  gradient  of  river;  location  of 
gauging  stations  (giving  the  two  extreme  levels)  :  dura- 
ti(ui  of  floods ;  condition  of  river  bottom  and  banks ; 
effects  of  sharp  bends  on  flood  flow.  iVc.  ;  inundated 
lands,  giving  their  extent  and  cost ;  territory  surveyed  ; 
catchment  area  or  areas:  principal  rivers  and  tribu- 
taries; rainfall  records  of  districts,  &c.  :  impounding 
fldiid  water:  run-off  water:  average  daily  or  monthly 
run-off  for  development  of  power:  natural  reservoirs; 
artificial  reservoirs:  location  of  dam.  of  head  works, 
iiinduit,  ]iiiie  line,  itc.  :  areas  and  altitudes;  geological 
fi  .itures  ;  mineral  resources  in  the  territory  ;  road  diver- 
sions. &c.  ;  vested  interests  :  landowners  ;  navigation  and 
fishci-ies :  towns,  villages,  population;  transport  facili- 
ties (si'iving  access  to  proposed  sites):  route;  found.i- 
tiiins  for  works;  scheme  recommended  ;  fiiianci.il  elTcrt  nl' 
iiiinoundinfiT  water,  (Vc,  il'C. 

.\  careful  reconnaissance  of  the  head-waters  of  a  river 
]■!  always  necessary  to  provide  the  preliminary  informa- 
tion as  to  possible  good  sites  for  storage,  together  with 


the  nature  of  foundation  material  of  the  reservoir-ljed 
and  the  capacity  of  the  reservoir;  tiie  probable  flow  at 
the  proposed  site  of  dam  ;  materials  available  on  or  near 
the  site  for  its  construction,  and  all  other  information 
that  might  liave  a  bearing  on  the  practicability  and 
economic  aspect  of  the  site  not  requiring  too  much  time 
and  expense  to  ascertain.  If  no  suitable  reservoir  site 
can  be  located  on  the  river  itself,  an  examination  of  th.- 
surrounding  country  will  have  to  be  made  to  find 
whether  there  is  a  suitable  site  on  which  a  conduit  of 
economical  length  could  be  constructed  from  the  river. 
Examinations  may  also  have  to  be  made  of  the  adjacent 
watersheds  and  rivers.  The  dividing  ridge  or  ridges 
may  also  have  to  be  examined  to  ascertain  if  it  would  be 
economically  possible  to  divert  water  from  one  water- 
shed to  another,  assuming  that  the  Government  concerned 
(Colonial,  home  or  foreign)  would  allow  such  a  step  ti. 
be  taken.  These  examinations,  if  carried  out  in  detail, 
are  usually  quite  expensive — for  most  preliminary  pur- 
poses, rough  examinations  will  usually  suffice. 

An  examination  of  the  catchment  area  will  determine 
the  feasibility  of  storage  reservoirs  to  hold  back  tht 
floods  so  that  the  water  may  be  used  during  low-water 
months  of  the  year.  The  principal  objective  in  tliis 
ease  would  be  one  large  area  or  several  areas  (prefcrablv 
the  former)  for  impounding  flood  waters  and  offering 
good  foundation  material  for  a  small  dam  to  hold  them. 

The  survey  of  a  natural  lake  may  include  an  investi- 
gation of  the  possibility  of  storage  by  danmiing  the  lake 
outlet  in  some  way  or  other,  or  a  diversion  of  the  water 
to  another  watershed  by  tunnelling.  &c.  The  boundarv 
of  the  lake  may  be  extensive,  and  profiles  may  have  to  be 
run  up  the  slopes  at  5-ft.  contour  intervals  to  a  height 
sufficient  to  cover  the  highest  elevation  to  wliieh  the  water 
may  be  raised.  Test  pits  or  borings  may  have  to  be 
made  at  the  selected  site  to  give  a  good  general  indica- 
tion of  the  nature  of  the  bed  of  the  lake  where  it  is  pro- 
posed to  build  the  dam.  The  best  type  of  dam  for  a 
particular  location  will  depend  to  a  great  extent  upon 
the  nature  of  its  foundations,  the  profile  of  the  dam 
site,  the  materials  available  for  construction  of  the  dam 
and  perhaps  other  hydraulic  works,  accessibility  of  the 
site  a,s  regards  transportation  facilities,  and  other  con- 
siderations, itc.  Such  a  dam  may  be  required  to  (1)  form 
the  complete  head  works  at  the  intake  of  a  conduit.  (2) 
create  storage,  (3)  create  a  working  head,  or  (4)  increa.se 
the  working  head.  Want  of  proper  building  sand  and 
materials  in  the  vicinity  may  crijiple  the  development 
entirely  or  greatly  increase  the  cost  of  it.  Good  rook 
foundations  and  abutments  are  always  favourable  assets. 
While  carrying  out  these  examinations,  careful  records 
should  be  made  of  rock  outcrops,  giving  their  classifica- 
tion, also  records  of  all  other  classes  of  material  such 
as  gravel,  sand  and  loam,  iVc,  which  may  be  in  evidence. 
With  regard  to  accessibility  of  sites,  notes  should  be 
made  of  the  nearest  railway  line  and  'or  siding,  givimr 
distance,  &c.  ;  approximate  cost  of  constructing  a  branch 
line  to  the  site,  the  condition  of  rock  on  or  near  the  site 
or  the  railway  route  and  its  suitability  for  heavy  traflic 
ite.  In  taking  care  of  the  water  during  the  construction 
period,  the  absolute  necessity  and  cost  of  a  cofferdam 
should  not  be  overlookeil. 

With  regard  to  the  selection  of  point  of  diversion  from 
the  river  to  the  conduit  at  the  headworks  site,  a  \yre- 
liminarv  examination  should  indicate  in  a  general  way 
the  elevation  at  which  it  is  necessary  to  divert  the  flow 
for  power  purpases.  .\  close  examination  should  be 
made  for  the  purpose  of  locating  the  most  suitable  and 
the  most  economical  diversion  for  the  headworks  and 
coniluit  intake.  Generally,  it  is  found  necessary  to 
build  a  dam  or  weir  across  the  river  at  the  point  of 
diversion.  This  may  mean  that  a  certain  amount  of 
land  will  become  flooded  and,  although  relatively  small 
ill  area,  it  may  be  very  valuable  and  most  difficult  to 
acquire,  Reforc  finally  deciding  on  the  diversion  site, 
an  examination  should  also  be  made  of  the  banks  of  the 
river  and  its  foundation  material  at  the  site  of  diver- 
sion, as  these  decide  in  a  general  way  such  matters  as 
the  tviie  of  dam.  its  heisrht  and  lemrth.  &c. 
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In  the  matter  of  cmuluit  location  and  the  complete 
L-aiTviug  out  of  the  conduit  survey,  the  same  engineer 
carrying  out  the  above  mentioned  work  should  be  em- 
ployed or,  failing  this,  an  experienced  topographical 
surveyor  sliould  be  em]>loyed.  Unlike  several  other 
main  links  in  the  hydro-electric  "  chain,"  a  conduit 
cannot  very  well  be  built  in  duplicate,  and  once  a  con- 
duit is  built  it  can  only  be  taken  down  and  relocated  or 
replaced  at  prohibitive  cost.  Very  often  this  part  of 
the  hydro-electric  system  represents  a  large  percentage 
of  tlie  total  cost  of  tlie  complete  hydro-electric  develop- 
ment. In  deciding  on  the  kind  of  structure  to  adopt  for 
the  conduit,  i.e.,  wooden-flume,  concrete  or  masonry 
section,  itc,  the  first  cost  may  be,  and  often  is.  relatively 
less  important  than  the  cost  of  operation  and  mainten- 
ance. As  regards  the  conduit  location,  tliis  is  usually  a 
simple  matter,  but  to  locate  a  conduit  feoiioinicalli/  is  an 
entirely  ditlerent  question,  requiring  broad  experience 
of  this  class  of  work.  As  regards  design,  the  most 
common  problem  in  ordinary  practice  is  that  of  deter- 
mining the  dimensions  of  the  conduit  with  a  given  dis- 
charge and  a  given  slope  of  the  conduit  bottoiii,  the 
latter  being  the  variable  factor. 

Apart  from  the  many  factors  (fixed,  varialilc,  ami 
uncertain)  involved  in  the  proper  selection  of  sites  and 
mentioned  above,  the  engineer  selecting  water-pow£r 
sites  must  also  keep  well  in  mind  possible  hydraulic 
losses,  such  as  those  due  to  leakage,  seepage,  evapora- 
tion, roughness  factor  (coefficient  of  roughness),  tail- 
water  level  anil  Ijack-water  conditions,  general  losses  in 
all  the  rleveloped  waterways  such  as  those  occurring  in 
tlie  conduit,  pipe  line  and  turbines,  &c.  Commencing 
with  precipitation,  and  taking  in  the  catchment  area, 
ii'cludinsr  its  complexity  of  conditions,  storasxe.  stream 
flow,  and  methods  of  harnessing  the  stream,  itc.  a  long 
list  of  losses  is  in  evidence.  In  the  undeveloped 
waterways    and    those    areas   affected    by    jirecipitation. 


varying  degrees  of  conservation  can  be  effected  in  many 
nays.  In  the  develojied  waterways  themselves,  i.e., 
conduit,  J>ipe  line,  storage  or  ])on(lage,  turbines  and 
tail-race,  inqiroveinent«  can  be  made  in  the  way  of  more 
careful  estimating  of  the  stream  flow  :  reduction  in  leak- 
age and  overflow,  reduction  in  intake  losses  due  to 
eddies,  whirls,  itc.  ;  more  efficient  flashboard  work; 
lining  of  open  and  closed  conduits;  losses  due  to  grade; 
better  maintenance  of  a  higher  forebay  level;  proper 
cleaning  of  trash  racks:  elimination  of  obstructions  in 
all  the  waterways:  operation  of  turbines  at  proi)er 
speeds  for  maximum  jiower  and  etliciency;  proper  tur- 
bine setting,  &c.  Finally,  in  tlie  construction  of  the 
hydro-electric  works  a  point  to  bear  in  mind  is  that 
successful  operation  requires  (|uick  sonstruction  and 
quick  use.  and  that  the  incurred  interest  up  to  the  time 
the  project  is  earning  full  income  soon  becomes  a  large 
part  of  the  fixed  charges. 

In  many  instances  ])ower  stations  can  only  be  cconomi- 
ually  placed  on  sites  which  at  intervals  may  be  subjected 
to  flood  conditions,  and  while  available  sources  of 
infoiniation  with  regard  to  niaxinuim  water  levels 
inilicate  the  safety  of  the  situation,  an  excessive 
flood,  and,  in  some  cases,  an  obstruction  due  to 
the  position  of  ])art  of  the  hydraulic  work,  may 
affect  the  noriual  characteristics  of  the  river  flow 
sufficiently  to  cause  failure.  Failure  of  hydraulic 
equipment  or  excessive  rise  of  tail-w'ater  may  ('ause 
jiower-hou.se  flooding.  The  failure  of  a  section  of 
conduit  may  completely  destroy  the  hillside,  and  the 
failure  of  a  forebay  or  penstock  may  destroy  both 
the  hillside  and  the  power-house  below-.  Failure  of  the 
project,  taken  as  a  whole,  is  usually  due  to  such  matters 
as  over-estimation  of  the  iiuantity  of  water  available: 
under-estiniation  of  the  cost  of  the  development:  over- 
estimation  of  the  market  for  power  :  and  under-estinia- 
tion  of  coiiiiietition. 


FRANCE     REVISITED— 111. 


Developments  in  the  South. 


By    THEODORE     RICH. 


Although  the  slump  in  prices  has  seriously  affected  the 
business  in  electrocliemicals  and  electric  furnace  metals, 
and  this  has  led  to  the  stoppage  of  work  on  several 
schemes  in  the  South,  yet,  all  the  same,  a  good  deal  of 
water-power  development  is  going  on,  especially  in 
parts  most  affected  by  the  "  dear  coal  "  problem. 

Tin-;  .Midi  K.ui-w.w  Klkcthikicvtiun. 

In  France  the  Midi  llaihvay  was  one  of  the  first  rail- 
way companies  .seriously  to  tackle  the  problem  of  heavy 
electric  traction,  and  but  for  the  war  the  most  important 
section  of  the  main  line  would  have  been  ecjuipped  some 
years  ago.  The  original  jirogramme  of  the  company 
was  on  the  basis  of  single-phase  traction  at  IGg  cycles, 
12,000  volts,  and  considering  the  fact  that  the  traffic  is 
not  very  heavy,  from  a  strictly  economic  point  of  view, 
siiigle-pliase  trai-tion  would  probably  have  been  the  best. 
Four  sinirle-line  brandies  aggregating  116  kilometres 
were  equipped  some  years  ago,  and  a  stretch  of  main 
line  was  approaching  completion  when  the  war  broke 
out. 

Since  the  Armistice,  in  order  to  get  uniformity  of 
system,  the  use  of  direct  current  at  1,500  volts  has  been 
decided  on  Ijy  the  Government  for  traction,  and  there- 
fore development  has  taken  place  with  a  view  to  the  ulti. 
mate  use  of  this  system.  The  fir,st  stretch  of  double 
ii.ain  line  to  be  tackled  is  that  from  Bordeaux  to 
Toulouse  rin  I)ax,  Pan.  Lourdcs  and  Tarbes.;  with  the 
section  from  Dax  to  Bayonne  and  Bayonne  to  Puyoo, 
the  total  length  of  double  track  in  this  section  amounts 


t(i  about  500  km.  (310  miles),  or  a  little  more  than  the 
distance  from  London  to  Carlisle  (see  fig.  1). 

From  Bordeaux  the  line  passes  through  about  100 
miles  of  forest,  largely  of  fir  trees,  on  land  reclaimed 
with  great  skill  from  a  desert  of  sand  hills.  Unfor- 
tunately fires  are  prevalent,  which  at  times  do  enormous 
damage,  and  although  it  is  realised  by  many  that  in- 
cendiaries have  been  at  work,  yet  whenever  possible  the 
blame  for  damage  is  laid  on  tlie  steam  locomotives  of  the 
company,  so  that  apart  from  any  other  factors  it  has 
been  estimated  that  the  electrification  of  this  section  will 
save  a  large  sum  every  year  in  fire  claims. 

PowEii  Stations  .\nd  Tiiunk  ,M,\os. 

The  company  has  two  water-power  stations  at  work, 
one  at  Soulom,  near  Pierrefitte  (not  far  from  Pau).  and 
the  other  in  the  Valley  of  the  Neste,  about  20  miles  as 
tlie  crow  flies  away  to  the  East.  Three  power  stations 
one  above  the  other  are  under  construction  in  the  Valley 
of  the  Osseau  to  the  west  of  Souhmi,  and  three  more 
power  stations  will  ultimately  ln'  ■■onstrmied  near 
Ax-les-Thermes,  in  the  South-East  Pyrenees.  The  )irin- 
cipal  mountains  in  the  Pyrenees  run  about  10,000  to 
11,000  ft.  in  height,  and  while  there  are  some  glaciers, 
they  are  not  very  extensive,  and  therefore  have  no  great 
storage  capacity.  The  main  transmission  line  will  be 
worke<l  at  150,000  volts:  this  line  runs  through  the 
Landes  forest  through  a  cleared  right-of-way  close  to 
th-j  railway,  and  in  other  parts  it  runs  across  country. 
Except  in  the  Eastern  section,  there  will  be  two  circuits 
run  clear  of  one  another.     The  lattice  towers  are  spaced 
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about  200  metres  apart.  A  60,000-volt  distributing 
uiaiii  runs  in  most  cases  on  tln'  samf  main  sujiports  that 
are  used  for  tlie  catenary  conduL-tcjrs.  Many  miles  of 
tlic  150,000-volt  line  in  a  partly  finished  I'ondition  can 
be  seen  to  tiie  south  of  Bordeaux,  and  a  very  large  pro- 
jKjrtion  of  the  angle-iron  steel  work  for  tl>e  towers  has 
been  delivered  on  the  site  of  the  line  in  otiier  parts.  In 
inan\'  cases  the  concrete  foundations  for  the  towers  are 
pre]iared  with  holes  left  to  suit  the  angle-iron  feet,  so 
that  they   can   bi-  urouted    iu    rapidly.      The   towers   are 


Fius.  1  AMI  3. — Pl.4n  or  the  Midi  Railway,  and  Sketch  of 
Safety  Device. 

delivered  on  site  in  three  or  four  sections,  the  top  section 
being  galvanised.  The  traction  sub-stations  are  '20  to 
26  km.  apart.  A  10,000-volt  line  will  be  carried  on  the 
same  supports  for  station  lighting  and  motive  power 
work. 

PowEi!  Stations  at  Soulom  a.nd  Kcet. 
The   two  power   stations   lielonging  to  tlie   Midi  Com- 
pany which  are  now  at  wni-k  have  technical  features  of 


generators,  IG5  periods;  there  are  also  four  auxiliary 
turbines  of  350  h.p.  each.  The  geiitrators  are  gradu- 
;dly  being  changed  from  single-phase  to  three'-phase  u> 
suit  the  new  system  of  traction.  The  low-fall  turbim-' 
are  of  the  Francis  ty])e,  the  high-pressure  of  the  Peltoii 
type.  Some  turbine  wheels  have  been  su]i|ilied  for  tin- 
latter  sets  with  the  buckets  cast  in  one  piece  witli  th* 
wheel,  the  result  being,  it  is  said,  an  increase  in  output 
and  efficiency.  These  turbines  were  made  by  Messrs. 
Xeyret  Brenier  it  Co.,  of  Grenoble.  The  supply  of  such 
a  wheel  of  cast  steel,  which  has  to  stand  up  a;rainst  con- 
siderable centrifuL''al  fnro'.  ^hnw.;  :i  lii.rl,  ,|,.,rr,...  r.f 
foundry  skill. 
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As  each  pipe  forms  a  unit  with  a  turbine,  it  has  been 
found  possible  to  install  an  ingenious  arrangement, 
fig  3,  a  patent  of  Messrs.  Bouchayer  and  Viallet,  to  cut 
off  the  water  in  the  event  of  any  serious  damage  occur- 
ring to  the  pipe  line.  The  inlet  to  the  pressure  pipe  is 
ai  ranged  as  a  siphon  rising  above  the  normal  water 
level  ;  a  U-tube  is  connected  to  the  top  of  the  siphon  and 
is  filled  with  water.  If  a  pressure  pipe  were  to  burst 
and  the  flow  of  water  to  increase  above  a  pro-determined 
amount,  the  suction  on  the  I'-tube  wouhl  be  increased 
In  the  water  flow,  and  the  water  in  the  lube  would  un- 
cover an  air  vent,  v,  which  would  let  air  into  the  pipe. 


-1. — Ol'KN-AIIi    Sn!-STATION. 


some  interest.  The  Soulom  station,  tig.  2,  is  built  at 
the  junction  of  two  mountain  torrents,  the  development 
of  both  being  in  tunnel.  A  remarkable  feature  is  that 
the  pressure  pipe  lines  from  each  torrent  are  alongside 
with  a  head  of  110  metres  from  one  and  250  from  the 
other.  The  pipes  are  of  welded  steel,  fixed  to  anchor 
l)locks  without  expansion  joints  or  stuffing  boxes. 
There  are  six  pressure  pipes,  three  for  each  head.  Each 
turbine  has  a  separate  pipe  from  the  inlet  chambers. 
The  station  originally  contained  six  sets,  three  for  each 
head,  the  turbines  being  of  3.500  h.p.  with  single-phase 


destroy  the  sliijht  vacuuiii.  .uul  thus  instantaneiouslv 
stop  the  flow  of  water.  The  top. end  of  the  siphon  is 
exhausted  when  starting  by  means  of  a  water-jet  air 
ejector  not  shown  on  the  sketch.  Some  Britisii  Kent 
Venturi  recording  water  meters  were  seen  in  the  works. 
'I'he  station  .-it  present  supplies  singls-phase  current  for 
workinu  some  local  branches,  and  is  also  feeding  into  a 
(iO.ddd-volt,  three-phase  circuit,  now  used  for  lightinir 
and  power.  l)ut  which  will  eventually  be  used  also  for 
(raetioii. 

The  station  at  Eget  has  somewhat  similar  features,  the 
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same  safety  ajj^aralus  oiing  usfil  on  the  jiri>siuc  iiijiu 
iulets.  The  station  contains  seven  main  sets  each  of 
5.00(1  li.p.,  the  gross  head  being  750  metres.  Several 
lakes  have  been  uscil  to  store  water  for  this  station,  their 
capacities  being  increased  wftli  the  aid  of  dams. 

OssE.iU  Vii.LEY  Developments. 
Some  interesting  works  are  in  progress  in  tlie  Valley 
o:  the  Osseau  not  far  from  Pau.  Three  power  stations 
are  to  be  l)uilt;  the  lower  one  is  now  approaching  com- 
pletion at  Hoiirat,  close  to  Laruns.  near  the  well-known 
Spas  "  Ean.x  Bonnes"  and  "' Eau.v  Chaudes."  To  en- 
able the  construction  to  be  carried  out  economically,  an 
ingenious  system  has  been  used.  A  GO.OOO-voIt  ]iower 
line,  which  will  eventually  form  one  of  the  feeders  from 
the  new  po^^er  stations,  was  erected  and  connected  along 
the  main  line  of  the  railway  to  the  station  at  Souloin; 
three  phase  current  was  furnished  from  the  latter 
st.ition  to  the  railway  terminal,  and  a  sub-station  was 
jHit  ui>  to  su])ply  tlie  construction  depot  and  offices  and 
to  supply  the  power-house  construction  works,  the  works 
up  the  valley,  and  also  the  small  town  of  Laruns  with 
light.  Fig.  -1  shows  the  oj>en-air  sub-station.  In  order 
to  sup])ly  power   to  the  works  for  the  head  can.il.   and 


which  steps  down  lo  220  volts.  .\ jiparenlly  it  is  not 
usual  for  this  work  to  put  an  oil  switch  on  the  h.p.  side 
of  the  transformer.  For  convenience  of  "transport  and 
operation,  the  air  compressors  in  a  number  of  cases  have 
been  placed  close  to  the  roadway  running  up  the  valley  : 
the  compressors  are  of  35  and  100  horse-i)ower.  \i 
many  points  the  materials  for  the  tunnelling,  the  ex- 
jilosives.  cement,  and  other  stores  are  conveyed  to  the 
mouths  of  the  cross  headings  by  means  of  electrically- 
operated  cableways.  in  some  cases  the  same  transformer 
serving  for  both  compressor  and  lableway.  At  one 
]i(iint  an  electric  cajistan  was  seen  ;  it  was  used  to  haul 
and  shunt  the  contractor's  trucks  on  the  tramway 
siding.  At  some  points,  stone  breakers,  elevators  for 
the  stone  for  the  concrete,  and  furge  lilowers  fur  smiths' 
forges  are  electrically  operated.  .\t  the  site  of  the 
works  for  the  middle  station,  .ni  i  lei  ( lically-oijerated 
tableway  has  been  installed.  i:i|i;ililr  (if  handling  a 
length  of  steel  pressure  pipe. 

Three-ph.A!<e  Power  kou  (.'ivil-encineehinu 

t"ONTR.\CTOHS. 

It  need  hardly  be  ]i(iinte(l  out   that    i''iiiirii  civil  engi- 
neering contractors,    and    f(]i'    that     mailer    ('(inliuental 


Fig.    .5.— .\iiR.\N(lKiMlvNT    OK    CONSTKUCTION     SDB-ST.ATION. 


for  tiie  worKS  of  the  two  upper  power  stations,  a  15.000- 
volt  I'r.e  i.-:  run  about  eight  miles  up  the  valley. 

The  HiDitAULic  Works. 

The  three  installations  to  be  put  up  in  this  valley 
are  remarkable  because  practically  the  whole  of  the  head 
canals  arc  in  tunnel,  driven  in  the  rock  at  the  side  of 
the  gorge  lieside  the  torrent,  to  obtain  the  necessary 
head.  Frencli  engineers  both  in  the  Alps  and  in  the 
Pyrenees  are  very  partial  to  water-power  development 
with  the  aid  of  longitudinal  tunnels;  the  system  has  a 
number  of  advantages  provided  the  sides  of  the  valley 
are  of  sound  rock.  The  tunnelling  is  then  compara- 
tively chea))  to  carry  out,  as  side  headings  can  be  driven 
every  few  hundred  yards  and  tlie  tunnel  thus  attacked 
a:  a  number  of  faces.,  the  rock  (Uhria  only  having  to  be 
hauled  a  comjiaratively  short  distance  to  the  tip  outside 
the  side  heading.  Unlike  an  open  canal,  pi'actii;ally  no 
useful  land  in  tlie  valley  is  taken  up,  and  there  is  \w 
danger  from  ice  packs,  falling  timber,  land  slides,  or 
avalanches. 

Fig.  5  is  a  diagrammatic  sketch  showing  one  of  the 
many  cojwtruction  sub-stations  up  the  valley.  The 
three-phase  current  at  15,000  volts  is  tapped  off  the 
main,  taken  through  a  horn  switch  through  the  roof  of 
the  wooden  compressor  station,  through  links,  choking 
coils,   and  tubular  fuses,  to  a  three-phase  transformer 


contractors  in  general,  have  for  .'i  number  of  year.s 
grasped  the  fact  that  a  thr.ee-])hase  system  at  50  cycles  is 
exceedingly  convenient  and  elastic,  especially  for  works 
extending  over  a  large  area.  A  high-]iressure  line  at 
10,000  or  15,000  volts  can  be  put  up  with  forest  poles, 
and  when  taken  down  the  copper  remains  copper. 
There  is  little  doubt  that  tlie  rough-and-tumble  elec- 
trical work  done  by  the  Freneii  Army  during  the  war  has 
taught  some  French  contractors  what  they  can  do  with- 
out. It  nnist  not  be  forgotten  also  that  a  system  of 
workmen's  compensation  exists  in  France,  and  owing  to 
llie  enormous  number  of  able-bodied  French  workers  who 
were  killed  in  the  war,  in  many  engineering  contracts, 
Sjianiards,  Italians,  Algei'iaiis  and  all  siii-ts  (if  "  rag, 
tag,  and  bobtail  ''  can  be  fmnid   wcirking  together. 

He.vu  Tl'nnel  unueu  Pjiessuhe. 
It  is  usual  in  high-head  development,  where  tunnels 
ale  iiseil.  to  hnd  that  the  water  flows  from  the  intake  to 
the  heail  sluices  with  only  sufficient  fall  to  give  a 
reasonable  velocity  to  the  water;  in  the  Hourat  scheme, 
l)art  of  the  tunnel  is  under  pressure,  and  for  that 
reason  this  part  is  lined  with  about  20  em.  of  con- 
crete  anfl  rendered  with  two  coats  of  a  bituminous 
compound.  The  balancing  chamber  for  this  section  is 
built  as  a  well  in  the  solid  i-ock,  and  is  .ilso  lined  with 
concrete. 
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Tramuoad  fob  Constkuction  Wokk. 

In  order  to  carry  out  the  work  with  expedition,  a 
60-cm.  tramroad  was  laid  on  the  side  of  the  road  up  thf 
valley;  at  the  lower  end  there  is  a  roadway  tunnel  over 
100  yards  long  which  opens  into  a  sort  of  canon  about 
100  feet  wide.  The  Pyrenees  apparently  is  a  range  of 
a  considerably  greater  geological  age  than  the  Alps,  and 
perhaps  that  is  why  there  are  so  many  very  deep  gorges 
to  be  found. 

A  number  of  trucks  and  steam  locomotives  marked 
W.U.  are  in  use  in  the  Osseau  valley,  and  the  rails  are 
apparently  old  war  stock.  It  was  interesting  to  see 
such  material  close  to  the  Spanish  frontier.  In  France 
the  roadway  authorities  give  considerable  facilities  to 
contractors  if  the  work  in  question  has  been  proclaimed 
a  "  Public  Utility  "j  one  can  hardly  imagine  a  GO-cm. 
track  passing  the  front  doors  of  several  hotels  at  an  Eng- 
lisli  Spa. 

Pipe  Line  and  Power  Station. 

The  head  at  tlie  Hourat  power  station  is  approxi- 
mately 200  metres.  The  pipes  are  of  welded  steel, 
1.65  metres  in  diameter,  the  fall  being  115  per  cent. 
Two  pressure  pipes  are  being  installed ;  a  U-loop  and 
gate  valves  are  provided  at  the  power  station,  so  that 
the  turbines  can  be  fed  from  either  pipe,  the  turbine 
branches  being  taken  ofi  one  side  of  the  U.  Fig.  6 
shows  a  number  of  pipes  made  by  Messrs.  Buchayet  and 
Vallet,  of  Grenoble,  ready  for  erection.  There  will  be 
four  anchorages  on  the  slope,  the  intermediate  concrete 
supports  being  about  6  metres  apart. 

In  order  to  haul  up  tlie  pipes  and  to  assist  in  the 
construction  of  the  supports,  a  tramroad  was  laid  along- 


house  had  developed  a  method  of  rendering  the  uncon- 
sumed  hu.sk-carbon  harmless  by  diverting  it  into  a 
stream  which  runs  under  the  boiler  firegrate  and  direct 
from  there  into  the  river.  Figures  are  not  available  as 
to  generation  costs  per  unit,  but  presumably  this  should 
hi  a  low  figure  indeed.  Water  from  tube  wells  supplies 
the  boilers,  so  that  the  power-house  control  iinds  itself 
in  a  particularly  favourable  position.  Notwithstanding 
tjiis,  the  load  is  not  what  one  would  expect  it  to  be ;  but 
there  are  indications  that  when  business  improves  there 
should  be  a  brisk  demand  for  a.c.  motors  for  a  multitude 
of  purposes. 

A  system  of  free  wiring  is  being  developed  by  an 
enterprising  firm,  the  idea  being  to  encourage  the  use  of 
electric  fans  and  light  among  the  poorer  Burmese  shop- 
keepers, who  shy  at  the  initial  capital  expense  of  an 
installation.  There  is  plenty  of  scope  for  a  firm  of  good 
electrical  reputation  to  open  a  business  in  motors, 
dynamos,  wiring,  and  good  fittings ;  there  are,  of 
course,  several  firms  iiandling  this  kind  of  work  at  pre-  ' 
sent,  but  not  in  a  wholesale  business-like  way — more  of 
a  side  line  to  other  businesses  than  anything  else.  Also 
a  few  small  Burmese  concerns  have  started  electrical 
work,  and  have  gone  so  far  as  to  take  on  concessions  from 
Government  for  the  electrification  of  small  up-country 
towns,  but  their  success  is  doubtful.  Among  Burmese 
people  it  is  found  that  women  mostly  do  the  work — the 
n.en  do  the  looking  on — and  the  female  electrical  engi- 
neer has  yet  to  prove  her  success. 


Fia.  6. — Pressoee  Pipes. 


Fig. 


-View  ok  Pipe  Line. 


FiQ.  8.— Power  St.ation  Build- 
ings DNDEB  Construction. 


side  the  pipe  slope;  this  is  worked  with  an  electric  hoist. 
Fig.  "7  shows  a  view  up  the  pipe  line;  an  electrically- 
driven  concrete  mixer  can  be  seen  on  tht  right.  Fig.  8 
siiows  the  power-house  buildings  under  construction,  the 
heavy  scaffolding  being  used  to  support  the  concrete 
roof ;  practically  the  whole  of  the  structure  will  be  of 
armoured  concrete. 

The  station  will  contain  five  5,000-h.p.  sets,  the  tur- 
bines being  supplied  by  Messrs.  Singriin  &  Co.,  of 
Epinal,  and  the  generators  by  the  Constructions  Elec- 
triques  de  France,  of  Tarbes.  The  tailrace,  640  metres 
long,  is  also  in  tunnel. 

(To  he  concluded.) 


INDIAN     NOTES. 


(From  Our  Special  Correspondent.) 
Banyoun. — This  very  modern  town,  whose  main  busi- 
ness is  exporting  oil,  rice,  and  teakwood,  deserves  more 
attention  from  the  British  manufacturer  than  it  appar- 
ently gets,  especially  from  the  electrical  manufacturer. 
It  has  a  combined  electric  light  and  tramway  system, 
very  up-to-date  and  well  run.  Paddy  husk  is  the  fuel 
used;  this,  before  the  war,  was  a  useless  commodity, 
because,  although  it  could  be  used  as  fuel,  the  black 
cinder  smuts  emitted  with  the  boiler  smoke  became  a 
nuisance  to  the  surrounding  neighbourhood,  and  its  use 
was  prohibited.  During  the  war,  through  scarcity  of 
coal,  the  nuisance  had  perforce  to  be  tolerated;  mean- 
while,  however,  a  smart  young  employ^  at  the  power- 


Mu iidalay . — This  quaint,  picturesque,  and  historical 
old  city  also  boasts  of  an  electrical  installation  working 
at  500  volts.  This,  of  course,  is  good  for  tramcars,  but, 
when  it  comes  to  fans  or  lighting,  the  trouble  begins. 
As  this  voltage  is  not  a  standard  for  electric  fans  or 
lamps,  things  have  to  go  in  pairs — -you  switc-li  on  two 
fans  when  you  want  but  one,  and  so  on.  A  third  wire 
suggests  itself  at  once,  but  then  Mandalay  is  in  Burma ! 
Pathetical  appeals  from  small  Mandalay  conta-actors 
ctime  now  and  again  to  India  for  500-volt  fans  and 
lamps,  but  the  reply  invariably  has  to  be — no  stock. 

Indian  Ehctricity  Act. — A  recent  number  of  the 
Gazette  of  India  publishes  the  "  New  Electricity  Rules, 
1922."  These  supplant  the  old  Rules  of  1911.  cover  the 
whole  of  British  India,  and  are  applicable  to  the  genera- 
tion, transmission,  supply,  and  use  of  electrical  energy 
for  the  purposes  of  the  Electricity  Act.  These  new  rules 
will,  it  is  hoped,  to  a  very  large  extent  facilitate  hydro- 
electric development  in  India,  which  has  received  a  new 
stimulus  since  the  publication  of  the  last  report  on  the 
water-power  resources  of  India. 


Produce  in   Exchange  for   Electricity  Supply. — Owing  to 

tho  shi>rt;i,i;t'  of  luonoy  and  the  high  jn-ices  of  fiwd  suppliers 
in  the  country,  it  is  reiHu-ted  that  the  municipal  authorities 
of  Auma,  a  little  town  in  Thuringia,  have  been  forced  to 
adopt  a  scheme  of  barter  for  the  supply  of  electricity.  It  is 
said  that  ten  epRs  have  been  fixed  as  the  eijuiviilent  of  a. 
kilowatt-honr;  alt<?m3tives  for  those  not  keepin?  fowls  are 
3  lb.  of  wheaten  lour  or  25  lb.  of  potatoes  for  tho  above- 
mentioned  quantity  of  energy. 
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BUSINESS    NOTES. 


Bankruptcy  Proceedings. — John  William  Paul  Auams, 
Market  Street,  Folosworth,  Warwickshire,  electrical  engineer, 
Jco. — The  lirst  meeting  of  the  creditors  of  the  above  was  held 
on  September  '^th  at  the  Official  Eeceiver's  office,  Ruskin 
Chambers,  Utl,  Corporation  Street,  Birmingham.  ITie  state- 
ment of  affairs  showed  ranking  liabilities  of  i''i71,  while  the 
a.ssets  were  estimated  to  reaUse  ±'1)1,  thus  leaving  a  deficiency 
of  A'180.  Debtor  attributed  his  failure  to  bad  trade  and  be- 
coming guarantor  for  another.  It  appeared  that  he  com- 
menced business  at  Polesworth  in  June,  1917.  He  did  not 
then  possess  any  capital,  the  stock  or  parts  required  being 
purchased  from  time  to  time  out  of  his  earnings  as  a  journey- 
inau  electrician,  which  employment  he  continued  until  Sep- 
tember, 1919.  Tlie  business  was  successful  until  March.  lVi-21. 
when,  on  account  of  the  coal  strike,  the  takings  declined,  and 
they  had  not  .since  recovei'ed.  In  .\pril  last  the  debtor  became 
guarantor  for  a  friend  for  a  sum  of  i;30  in  respect  of  the  cost 
of  insurance  of  a  motor  lorry.  .ludgment  was  obtained  against 
debtor  under  the  guarantee,  and  an  execution  \vas  levied  for 
i'31.  The  matter  was  left  in  the  hands  of  the  Official  Receiver 
as  trustee  of  the  estate. 

A.  E.  Blower  (Blower  &  Cooijer).  electrical  engineer,  mer- 
chant, late  of  1  and  3.  Paul's  Bakehou.'ip  Court,  Godliman 
Street,  London,  E.G. — First  and  final  dividend  of  4s.  .5d.  in 
the  pound,  payable  at  Carey  Street,  Jjondon.  W.C. 

H.  J.  MoN'SON,  radiographer,  '26,  Manchester  Street,  Lxin- 
.lon,  W.— Trustee  :  Mr.  F.  S.  Salaman.  1  and  '2.  Bucklersbury, 
E.G.    Released  July  25th. 

R.  P.  Baker  and  F.  0.  Stubbs  (Sheffield  Electric  Construc- 
tion Co.),  electrical  engineers,  124,  Pond  Street,  Sheffield.— 
Trustee  :  Mr.  L.  J.  Clegg.  Official  Receiver,  14.  Figtree  Lane, 
Sheffield.     Released  July  fith. 

Company  Liquidations.  —  British  Electric  Vehicles, 
Ltd. — A.  petition  for  the  winding-up  h.is  been  presented  to 
the  High  Court  by  the  International  Trade  Exhibitions,  Ltd., 
of  Broad  Street  House,  London,  E.G.'2,  creditors,  and  will 
be  heard  in  London  on  October  17th. 

Rai'id  Submersible  Ship  Cleaner  Co.,  Ltd.— Winding  up 
voluntarilv.  Liquidator  :  Mr.  T.  F.  Wild,  4'2-45,  New  Broad 
Street,    London,  E.C.2. 

Dissolutions  of  Partnership.— Keating  &  Rumens,  electrical 
engineers,  4(1,  The  Broadway,  Wiuchmore  Hill.— The  partner- 
ship between  Mr.  T.  Keating  and  Mr.  P.  J.  Rumens  has  been 
dissolved  by  an  order  of  the  High  Court,  dated  June  '2(lth,  so 
far  as  concerns  Mr.  T.  Keating,  who,  from  that  date,  ceased 
to  be  a  partner  in  the  business. 

Pattison  &  Partner,  automobile,  electrical,  and  consulting' 
engineers.  Gate  Garage,  Denholme,  near  Bradford. — Mr.  G.  M. 
Pattison  and  Mr.  H.  H.  Harding  have  dissolved  partnership. 
Mr.  Harding  will  attend  to  debts  and  continue  the  business. 

Private  Arrangements.— Puller's  IJnitud  Electric  Works, 
Ltd..  Woodland  Works,  Chadwell  Heath,  London,  E.— In 
response  to  a  circular  letter  issued  by  the  company,  a  largely- 
attended  meeting  of  the  creditors  was  held  on  Monday  at 
Winchester  House,  Old  Broad  Street,  E.G.  The  chair  was 
occupied  by  Sir  .\rthur  Whinney,  who  submitted  an  approxi- 
mate stateinent  of  affairs,  which  disclosed  ranking  liabilities 
of  £'2.58,34.5  f3s.  .5d.,  of  which  £lB,53fi  3s.  4d.  was  due  to  the 
partlv-.secured  creditors,  f'200,(XX)  to  the  holders  of  the  short- 
term' notes,  and  £41,809  3s.  Id.  to  the  tiade.  The  claims  of 
the  partly-.secured  creditors  aggregated  £160,536  3s.  4d.,  and 
they  held  securities  valued  at  £1 50,(1(111.  M  book  values  the 
assets  amounted  to  £501,599  14s.  5d.  On  the  basis  of  a 
going  concern  the  assets  were  set  down  at  £H79,140  13s.  lid., 
from  which  had  to  be  deducted  .£6,851  16s.  Id.  for  preferen- 
tial claims,  and  £1.50.000  due  to  the  partly-secured  creditors. 
The  net  assets,  therefore,  totalled  £322.288  17s.  lOd.,  or  a 
surplus  as  regarded  the  unsecured  creditors  of  £63,943  lis.  5d. 
The  assets  consisted  of  freeliold  land  and  buildings, 
£1.39,173  18s.  3d.,  expected  to  produce  £1.3S,6fW;  plant  and 
machinerv  £141,375  4s.  lOd..  estimated  to  realise  £140,(KK): 
loose  tools  £15,773  2s,  7d.,  valued  at  £10,000;  office  furni- 
ture and  fittings  £3,612  14h.  lid.,  expected  to  produce 
£3,0(X):  gr>od  hook  debts  £64.7.35  16s.  lOd..  expected  to  pm- 
duce  £63.764  ICs.  lOd. ;  doubtful  and  bad  debts  £14,8.38  4s.  fid., 
estimated  to  realise  £3.625  4s.  7d. :  stock-in-trade  £l'22.(l()0 
valued  at  ,£120.000;  and  cash  at  hank  and  in  hand 
£90  12s.  fid.  The  issued  canital  of  the  company  was 
£280.287  8s..  and  as  regarded  the  shareholders  there  was  a 
deficiency  of  £21fi343  Ifis.  7d.  The  i.ssued  capital  consisted  of 
249.986  cumulative  participating  preference  shares  u!  £1  each, 
bearing  interest  at  the  rate  of  8  per  cent., and  151,507  ordinary 
shares  of  4r.  each. 

Mr.  O.  Fuller  (chairman  of  the  company)  at  the  outset 
expressed  the  regret  of  the  directors  at  the  position  which 
had  arisen.  Circumstances  over  which  they  had  no  control 
overwhelmed  the  business.  Every  effort  was  made  to  avoid 
reconstruction,  but  it  had  become  evident  that  there  was  no 
altornafive  left. 

Sir   .Arthur   Whinnry  nointed   nut  that  the  comnany  was 
incorporated  on  March  13fh.  1919.  for  the  niirnr'se  of  nmalgn 
mating  and  taking  over  the  business  assets  and   liabilities  of 


John  C.  Fuller  iJc  Sou,  Ltd.,  the  Fuller  Accumulator  Co., 
l>td.,  Fuller's  Wire  &  Cable  Co.,  Ltd.,  and  Fuller's  Gaibon 
and  Electrical  Co.,  Ltd.  The  business  of  John  C.  Fuller  and 
Son  was  established  at  Bow  in  1S75  for  the  purpose  of  manu- 
lacturmg  electrical  batteries,  and  was  formed  mto  a  limited 
company  on  the  ucath  of  Mr.  J.  G.  liXiller  shortly  before  the 
outbreak  of  war.  I'he  Fuller  Accumulator  Go.  was  formed 
in  1913,  and  Fullers  Wke  &  Gable  Co.,  iAd.,  and  IXiller's 
Carbon  &  Electrical  Go.  were  incorporated  in  1915.  Those 
were  offshoots  of  the  original  business  of  John  G.  Fuller  and 
Son,  Ltd.  The  lirst  directors  were  Messrs.  John  Fuller, 
i;.  .1.  A.  Fuller.  Leonard  Fuller,  F.  .1.  Gordon,  J.  J.  Jarvis, 
ami  1).  I'almcr,  who  .still  held  office,  with  the  exi'eption  of 
-Mr.  .lai'vis.  The  purchase  price  of  the  four  businesses  was 
fixed  at  £'200,000.  and  was  satisfied  by  the  allotment  of  DO.OIM 
preference  shares  of  £1  each,  and  1.50,000  ordinary  shares  of 
a  similar  face  value,  all  of  which  were  fully  paid.  The 
original  capital  of  the  company  was  £500,000,  divided  equally 
iiit<j  preference  and  ordinary  shares.  The  company  started 
its  career  with  cash  resources  to  the  amount  of  £'201,507, 
obtained  from  the  issue  of  shares.  In  July,  1920,  further 
capital  was  required,  and  an  issue  of  £'200,000  in  short-term 
notes  was  made,  and  these  were  over-subscribed.  The  pro- 
ceeds of  that  issue  were  applied  in  paying  off  a  loan  to  the 
bank,  which  then  amounted  to  over  £160,000,  while  the 
balance  was  utilised  as  additional  working  capital.  The  total 
money  received  by  the  company  was  £543,280  in  cash,  which 
had  been  expended  as  follows  :  purchase  of  additional  land 
and  extension  of  buildings,  £85,600;  additions  to  plant,  tools, 
and  machinery,  .£129,000;  office  furniture,  fittings,  and  fix- 
tures, £2,950;  increa.se  in  stock,  £90,139;  preliminary  ex- 
penses written  off,  £22.775;  loss  on  the  trading  for  the  year 
ended  March,  19'21,  £129,400;  and  loss  for  the  vear  to  March, 
19'22,  £70,380.  During  the  year  ended  March,  1920,  the  com- 
pany made  a  profit  of  £48.045.  In  19'21  a  change  for  the 
wor.se  came  over  the  business.  It  was  affected  by  the  trade 
slump,  contracts  were  not  completed,  and  many  orders  were 
cancelled.  Similar  conditions  were  exi'>erienced  in  other 
trades  on  which  the  company  was  dependent  for  orders.  The 
company  had  made  large  purchases  to  meet  the  anticipated 
trade,  and  found  itself  with  heavy  stocks,  with  business 
shrinking.  The  directors  then  submitted  proposals  for  re- 
ducing the  capital  by  writing  down  the  ordinary  shares  by 
his.  a  share.  By  that  means  a  large  amount  was  written  off. 
The  business  for  some  time  past  had  been  carried  on  with  a 
struggle  against  adver.se  circumstances.  In  August  the  posi- 
tion became  acute.  The  company  was  pres.sed  by  its  credi- 
tors, and  the  directors  decided  to  take  advice.  He  (Sir 
.^rthnr  Whinney)  was  called  in,  and  he  advi.^ed  the  issue  of  a 
circular  to  the  creditors.  The  company  sought  from  its  credi- 
tors a. species  of  informal  moratorium.  It  was  very  satisfac- 
tory to  be  able  to  .say  that  the  cj-editors  from  that  time  had 
waited  with  patience  to  hear  what  course  it  was  proposed 
to  adopt.  He  had  never  met  a  case  where  the  creditors  had 
shown  so  much  forbearance.  The  company  could  not  fail  to 
be  grateful  to  Us  creditors  for  their  attitude.  It  was  true 
that  some  cn-ditr-rs  had  issued  wri*^s  and  obtained  judgme:it. 
but  no  hostile  actioti  had  been  taken.  .-\  petition  had  been 
nresented  to  the  Court  for  the  winding-up  of  the  company. 
Tliiit,  however,  was  the  act  of  a  friendly  creditor,  and  it  was 
undertaken  so  that  nothing  .should  be  done  until  the  credi- 
tors generallv  had  had  an  opportunitv  of  saving  how  they 
T'-'iuld  lik"  the  matter  denlt  with.  The  creditors  could  say 
whether  thev  desired  the  business  wound  up  and  put  an  end 
to.  or  whether  they  desired  it  to  continue. 

Pniceeding,  Sir  Arthur  Whinney  explained  the  statement 
of  affairs  in  detail,  pointing  out  that  it  was  on  the  basis  of  a 
going  concern.  If  it  happened  that  the  company  was  not  a, 
going  concern,  then  a  very  different  situation  would  arise, 
the  stock  originally  cost  £142,000,  but  it  was  now  put  down 
at  .£1'20,000,  and  it  consisted  of  raw  materials,  manufactured 
articles,  and  partly  manufactured  goods.  Nothing  had  been 
.set  down  in  the  statement  in  respect  of  the  patent  licences, 
which  stood  in  the  books  at  £42, (XXI,  or  the  goodwill,  which 
Was  set  down  at  £25,000.  The  partly-secured  creditors  were 
the  b.ink.  and  their  security  consisted  of  a  charge  covered 
by  a  mortgage  debenture  upon  the  entire  undertaking  for 
monry  advanred  up  to  £1.50,000.  The  bank  had,  in  fact, 
advanced  £166..536,  .and  they  were  unsecured  for  £16, .5.36. 
The  amount  due  to  the  bank  was  repayable  on  demand.  The 
bank  were  sympathetic,  and  would  not  take  any  hostile 
action.  On  paper  there  was  a  surnlus  of  nearly  £64,000  so 
far  as  the  creditors  were  concerned,  but  he  emphasised  that 
it  was  on  the  basis  of  a  going  concern.  The  creditors  might 
Consider  what  the  nosition  would  be  in  the  event  of  a  break- 
up, and  that  was  the  only  alternative  to  n.  reconstruction.  In 
the  event  of  a  break-up  the  bank  would  take  care  of  them- 
selves. There  would  he  a  sale  of  the  undertaking  as  a  whole. 
Who.  he  askr'd.  wanted  to  buy  such  an  undertaking  at  the 
prcsi-nt  time?  It  would  have  to  be  a  cash  transaction,  and 
<vhere  was  the  money  lo  come  from''  It  would,  he  declared, 
have   to  lonie  from   a   competitor.     There  was  no  comp<'titor 
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who  would  be  williug  to  buy.  What  their  competitors 
wanted  was  ordeit^,  and  not  additional  facilities.  He  thought 
they  could  rule  out  the  possibdity  oi'  any  competitor  commg 
along  and  purchanina  the  undertaking  at  anything  like  a  fair 
and  reasonable  sum.  The  factory  might  be  adapted  for  some 
other  trade,  but  no  one  would  buy  such  a  factory  in  these 
days.  A  break-up  would  be  very  disappointing.  -Mthough 
the  factory  was  well  equipped  there  was  not  a  great  deal  of 
heavy  machinery,  neither  was  there  a  large  quantity  of  raw 
material.  The  manufactured  and  .'semi-manufactured  goods 
would  only  fetch  scrap  prices  at  a  forced  sale.  In  addition, 
if  a  realisation  took  place  the  licences  would  be  lost.  He  was 
of  the  opinion  that  if  the  company  was  broken  up  it  would 
be  very  disastrous  for  the  creditors.  They  would  not  get 
anything  more  than  a  fraction  in  the  pound,  perhaps  a 
shilling  or  two.  It  would  also  be  a  very  difficult  business  to 
realise,  and  could  only  be  reali.sed  with  very  bad  results.  He 
thought  ho  was  justihed  in  saying  that  a  l)i'eak-up  would  be 
a  grave  disaster.  The  only  way  to  avoid  a  break-up  was  to 
have  a  .scheme  which  would  be  to  the  advantage  of  all  the 
interested  parties.  There  were  two  essentials  to  any  scheme. 
In  the  fir.st  place,  it  must  satisfy  all  concerned;  and  .secondly, 
it  mu.st  provide  additional  working  capital.  He  had  told 
the  bank  that  they  must  help.  Their  money  was  payable  on 
demand,  and  no  one  would  find  money  for  the  business  if 
the  bank  could  call  in  their  mooey  at  any  moment.  He 
thought  it  was  necessary  to  raise  an  additional  ±'30,000,  of 
which  £'20,000  would  be  for  further  working  capital,  and 
;£i0,000  for  the  discharge  of  the  preferential  claims  and  the 
smaller  creditors.  The  bank  were  willing  to  wait  for  their 
money  conditional  upon  their  claim  being  reduced  by  £50,000. 
That  was  a  reasonable  stipulation. 

Sir  Arthur  Whinney  went  on  to  give  details  of  his  pro- 
posal for  the  re-organisation  of  the  company's  capital.  He 
remarked  that  in  order  to  provide  for  the  continuation  of  the 
bu.sine.ss  it  was  necessary  to  rai.«e  funds  for  the  purpose  of 
dealing  with  the  bank,  providing  further  working  capital, 
and  settling  the  preferential  and  other  claims.  It  was, 
therefore,  propo.-^^d  to  create  mortgage  debenture  stock  bear- 
ing interest  at  the  rate  of  0  per  cent,  per  annum,  and  con- 
taining a  specific  charge  upon  the  company's  assets.  That 
stock  would  be  issued  in  favour  of  trustees,  and  be  for  an 
amount  of  f'2("K1,(«10,  of  which  £180,000  would  be  issued  and 
dealt  with  as  follows  :  To  be  accepted  by  the  bank  in  ex- 
change for  existing  debentures  (to  be  surrendered)  £100,000, 
and  to  be  subscribed  for  in  cash  £80,000.  That  stock  would 
mature  in  193'2.  The  cash  to  be  raised  would  be  applied  :  (a) 
in  discharging  the  claims  of  the  preferential  creditors  for 
rates  and  taxes,  £6.851;  {b)  for  costs  of  the  scheme  and  con- 
tingencies and  small  creditors,  £3,148;  (c)  in  repayment  to 
the  bank,  £.50,000;  and  {d)  additional  working  capital, 
£•20,000.  The  source  from  which  it  was  proiwsed  that  the 
£80.000  should  be  raised  wa.s  as  to  £50,000  from  the  existing 
noteholders,  and  £30,000  from  the  preference  shareholders. 
.\s  regarded  the  noteholders,  it  was  proposed  that  the  holders 
should  have  the  right  of  converting  their  notes  at  par  into 
income  debenture  stock,  tlius  becoming  secured  instead  of 
unsecured  creditors,  as  at  present,  but  conditionally  upon 
their  subscribing  for  mortgage  debenture  stock  to  the  extent 
of  '25  per  cent,  of  their  noteholding.  The  mortgage  deben- 
tures nould  also  carry  as  l)onu«  the  right  to  an  allotment  of 
one  ordinary  .share  of  Is.  fully  paid  for  each  £1  of  .stock  taken 
up,  thus  enabling  the  subscribers  to  obtain  a  share  in  any 
jirosiierity  which  might  arise  from  the  future  operations  of 
the  company.  Noteholders  who  did  not  exercise  their  con- 
version rights  would  remain  as  unsecured  creditors  of  the 
company,  .^s  regarded  the  preference  shareholders,  it  was 
proposed  to  raise  the  sum  of  .£30,000  from  amongst  them  l>y 
inviting  them  to  subscribe  for  £30,000  of  the  mortgage  de- 
benture stock.  That  stock  would  also  carry  with  it  as  bonus 
the  right  to  an  allotment  of  one  ordinary  share  of  Is.  fully- 
paid  for  each  £1  of  stock  taken  up.  It  was  also  propo.sed  to 
create  income  debenture  stock,  secured  by  a  charge  upon  the 
company's  undertaking,  and  ranking  after  the  first  mortgage 
debenture  stock.  It  woifld  eairy  interest  at  7  per  cent,  per 
annum,  and  the  stock  wnuld  mature  in  1932.  There  would 
be  issued  in  .satisfaction  of  the  claims  of  trade  and  other 
creditors  (other  than  those  under  £10,  who  would  be  paid  in 
cash  in  full),  including  the  unsecured  balance  to  tlie  bank, 
income  debenture  stock  to  such  an  extent  as  might  be  found 
necessary,  and  which  miidit  approximately  be  stated  to  be 
£60.000.  Thus  the  total  issue  of  income  debenture  stock 
would  be  £'260.000.  In  order  to  provide  for  loss  of  capital 
incurred,  and  to  bring  the  remainder  into  due  relationshiii 
with  the  company's  assets,  it  was  found  necessary  that  tlie 
sha>e  capit.nl  should  be  reduced.  It  was  proposed  that,  the 
jireference  shares  .should  be  written  down  to  10s.  a  shar(<  nnd 
the  ordinary  shares  to  Is.  jier  .share.  It  was  further  intemled 
that  the  board  of  the  company  and  its  management  should 
he  strengthened  by  the  introduction  of  one  or  more  new 
directors.  \  reconstruction  on  the  lines  indicated  would 
mean  that  the  issued  capital  would  be  £136.568.  while  there 
would  be  first  mortg.Tie  debentures  of  .£180,000.  nnd 
income  debentures  of  £260.000.  or  a;  total  of  ,£576.568. 
The  assets  would  amount  to  the  same  figure,  and  consi.st 
of  freehold  land  and  buildings.  £1.39.174:  plant  and 
machinery,  £141,375:  loose  tools.  £15.773;  stock.  £122.000; 
sundry     debtors,     £79,574;     office     furniture     and     fittings, 


£3,01"2;  cash,  £'23,'2;jy;  and  patent  licences  and  goodwill, 
£51,ti'2'2.  A  queation  might  bo  raised  as  to  whether  the  busi- 
ness of  Fuller's  Ijnited  Electric  Works,  Ltd.,  was  worth 
saving.  There  could  be  very  little  doubt  but  that  the  buoi- 
ness  was  a  very  fine  one.  Ihe  compaDV  had  really  never 
had  a  chance.  Disaster  had  fallen  upon  it  befort;  it  had  a. 
chance.  He  had  suggested  that  Mr.  Wade,  the  well-knowt; 
mechanical  engineer,  should  be  called  in  to  advise  as  to  the 
prospects  of  the  busine.ss.  The  latter  had  a  large  difnteU, 
with  customers  all  over  the  world.  l"he  works  were  capable 
of  an  output  of  three-quarters  of  a  million  per  annum.  The 
present  output  was  only  a  third  of  that  amount.  The  com- 
pany employed  only  .500  or  OWJ  hands,  and  there  ought  to  be 
at  least  1,000.  The  open  accouuts  on  the  books  were  over 
"2,000,   and  orders  were  increasing. 

During  the  course  of  the  discussion  wkich  ensued  a  qaes 
tion  was  asked  ,is  to  what  would  be  the  position  of  the  trade 
creditors  who  di.sseuted  from  tin'  .scheme. 

The  Chairman  replied  that  any  dissenting  creditor  would 
be  bouud  by  the  majority.  If  the  requisite  majority  in 
favour  of  the  scheme  was  obtained  it  would  become  binding 
upon  all  the  creditors. 

Mh.  Greenh.algh  declared  that  although  times  had  been 
bad  other  concerns  in  a  similar  way  of  business  were  gradu- 
ally pulling  round.  The  point  they  had  to  consider  was 
whether  the  company  could  make  profits  in  the  future.  If 
it  could,  then  the  scheme  should  be  supported.  He  called 
attention  to  a  circular  issued  by  the  company,  which  stated 
that  business  was  being  carried  on  as  usual,  and  he  inquired 
if  there  was  anything  ironical  in  that  observation.  If  it  was 
being  carried  on  as  usual  it  meant  that  the  business  was  being 
conducted  at  a  loss  of  thousands  of  pounds. 

The  representative  of  Messrs.  .\rmstrongs  declared  that 
anybody  with  a  knowledge  of  the  trade  would  realise  that 
sinless  some  scheme  such  as  that  foreshadowed  was  agreed 
upon  there  would  be  a  complete  debacle. 

A  trade  credit^ir  suggested  that  under  the  reconstruction 
scheme  the  creditors  might  receive  some  proportion  of  their 
claims'  in  cash,  and  the  Chairman  said  he  was  afraid  that 
could  not  be  done. 

Another  creditor  said  the  losses  during  the  past  two  years 
had  been  appalling.  Would  the  noteholders  be  justified  in 
putting  up  fresh  money  to  be  dealt  with  by  the  directors 
who  had  lost  the  money  in  the  past'?  It  was  true  the  direc- 
tors had  had  to  work  under  adverse  conditions. 

Sir  ARTHna  Whinney  pointed  out  that  in  his  scheme  it 
was  proposed  that  new  directors  should  be  added  to  the 
board. 

Thte  following  resolution  was  submitted,  and  was  carried 
with  practical  unanimity  :  "  That  in  the  opinion  of  this  meet- 
ing it  IS  in  the  best  interests  of  all  parties  that  a  scheme  of 
reconstruction  on  the  lines  explained  to  this  meeting  by  Sir 
.A.rthiir  Whinney  should  be  proceeded  with  and  submitted  in 
due  course  at  formal  meetings  to  be  called  under  the  pro- 
visions of  the  Companies  Act,  1908." 

\.  .1.  Way,  late  94,  St.  Martin's  Lane.  London,  W.C,  dealer 
in  electric  lighting  sets. — A  meeting  of  the  creditors  of  the 
above  was  held  on  September  '29th  at  the  offices  of  the  Cen- 
tral Mercantile  .Association,  41,  Bedford  Row,  London,  W.C. 
Mr.  B.  J.  Cherry,  the  accountant  to  the  .\sB(xiation ,  occupied 
the  chair,  and  reported  that  the  matter  was  a  somewhat  un- 
sati.sfactorv  one.  and  he  thought  some  of  the  creditors  might 
like  the  estate  dealt  with  in  bankruptcy.  The  liabilities 
amounted  to  £451.  while  the  assets  were  only  estimated  to 
realise  £65,  or  a  deficiency  of  £385.  The  debtor  had  hoi'<'<1 
that  by  continuing  to  trade  the  business  would  improve,  and 
that  it  would  reduce  his  liabilities.  He  suggested  that  he 
should  set  aside  a  sum  of  £'20  per  month  for  the  benefit  of 
his  creditors  and  continue  trading.  He  hoped  to  obtain  one  or 
two  agencies. 

Mr.  Waller,  of  Messrs.  Brown  Bros.,  asked  if  the  debtor 
would  file  his  own  petition,  and  Mr.  Cherry  replied  that  he 
did  not  want  to  do  so.  Mr.  Cherry  added  that  the  debtor 
iiad  done  a  verv  big  business  at  one  time  with  Messrs.  Vander- 
vell     while   his   drawings  had  never  exceeded   £5  a  week. 

On  the  proposal  of  Mr.  Waller,  seconded  by  the  representa- 
tive of  the  Radmill  Lamps,  Ltd..  it  was  decided  to  accept  a 
cavsh  composition  of  10s.  in  the  pound,  failing  which  the 
debtor  should   be   requested   to  file   his  own  petition. 

Tlie  following  are  creditors:  — 


11  radish.   R.,    &   Sons 

."iS  .\nnIo-AuIo   .\cces«ories    Co., 

71  Brown  Bros.,   Ltd 

a'i  B.nnk<TS  

52  E.ist  London  Rubber  Co.  ... 
15 


Vandprvell,    C.    .\..    «.-  Co. 
Ripaults.    l.t.l. 
Henderson    &    Thornton,    1 
Radmill    Lamps.   Ltd. 
Motolile    Dvnamos,    Ltd.    . 
Dew,  A.  J.;  S:  Co 

Trade  Announcements.— Messrs.  Electrical  CoNDurrs. 
T  TO  of  Walsall,  have  appointed  Messrs.  E.  S.  .Tohnson  ana 
Co  1''6  Fib'rim  Street.  Newcastle-on-Tyne.  as  their  repre- 
sentative's for  Newcastle  and  district,  and  Mr.  A.  Wheatley, 
il  Walker  Road,  lliiiher  Blackley.  Manchester,  as  their 
representative  in  Manchester,  Liverpix>l,  and  district. 

(Hvin.'  to  the  death  of  their  Glasgow  representative,  M.f-  •!■ 
HmUv  Craig  Mes.srs.  Berrv's  Electric.  Ltd.,  have  apixunte.. 
Messrs  Wood  \-  Caiu\s,  I.tp.,  as  their  a^Tents  for  the  whole 
of  Scotland.  Messrs.  Wood  *  Cairns  Ltd.,  have  established 
branches  at  9,  Meuse  lA-ire.  Edinburdi :  0.  Royal  Exchange 
Lane,  Dundee;    and  05,  Waterloo  Street,  Glasgow. 
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The  Pbenderoast  Elbctjucal  Enoinberino  Co.,  Ltd.,  have 
removed  to  1'2,  Lower  Seymour  Sti-eet,  Portman  Square,  Lon- 
don, W.l.  We  are  informed  that  Mr.  J.  F.  Prendergast  is  now 
the  sole  managing  director,  Mr.  N.  J,  Waller  having  left  the 
comiwny. 

Mr.  K.  S.  Curke  has  commenced  business  as  an  electrical 
engineer  at  10a,  Dover  Road,  Folkestone. 

MtssRS.  AsHFORD,  Dc.NX  A  Co.,  makers  of  enamelled 
slate  and  marble  slabs  for  electrical  purposes,  have  removed 
from  Holdeniess  Road  to  new  works  that  thev  have  built 
at  Ryde  Street.  Hull.  Telegraphic  address;  "Mantel,  Hull." 
Telephone  No.  :   "  7577  Central." 

Messrs.  W.  Cax.nixg  A  Co..  Ltd.,  Birmingham,  have  just 
opcucd  a  warehouse  at  7  and  9.  Sycamore  Street,  Sheffield. 
It  is  being  stocked  with  the  necessary  machinery  and  equip- 
ment for  electro-plating,  polishing,  lacquering,  and  bronzing. 
to  enable  them  to  cope  with  their  Sheffield  connection. 

Catalogues  and  Lists. — Chloride  Electhic^l  Stor.^ge  Co., 
Lin.,  Clifton  .Junction.  Manchester.— An  illustrated  brochure 
entitled  "  The  Universal  Application  of  Storage  Batteries,' 
giving  some  idea  of  the  scope  of  the  activities  of  the  hrm. 

Messrs.  C.  J.  Thursfielu  &  Co.,  Ltd.,  Cecil  Works,  Cle- 
ment Street.  Birmingham.— .\  comprehensive  catalogue  of 
electric  light  fittings.     Fully  illustrated  and  priced. 

British  Thomso.\.H<h'ston  Co.,  Ltd.,  Mazda  House,  77, 
Upper  Thames  Street,  E.C.4.— Folder  L245.  illustrating  and 
describing  the  '  Tungar  "  rectifier  for  charging  wireless 
set  accumulators  from  a.c. 

The  .T.ackso.n  Electric  Stove  Co.,  Ltd.,  143,  Sloane  Street, 
S.W.I. — An  illustrated  and  priced  pamphlet  describing  ten 
types  of  electric  tires  and  heaters. 

BLACKM.4N  Export  Co.,  Ltd.,  374,  Euston  Road,  N.W.I.— 
An  illustrated  catalogue  of  fans  and  blowers  of  various 
descriptions,  air  heaters,  forges,  &c. 

Messrs.  Southai.i,  &  Smith.  Ltd.,  A'illa  Street  Works,  Bir- 
mingham.—.\n  illustrated  iiamphlet  describing  automatic 
weighing  and  packing  maehines. 

The  Sta.vdard  Carbon  Brish  Holder  Co.,  Ltd.,  3, 
Frederick's  Place,  Old  Jewry.  London,  E.C.^Deacriptive 
price  list  of  standard  carbon  bruish-holders. 

The  Saxonia  Electrical  Wire  Co.,  Ltd.,  Roan  Works, 
Greenwich,  S.E.IO. — .\  booklet  giving  prices  of  various  types 
of  wires  and  cables. 

Messrs.  Robert  Ingham  Clark  &  Co..  I,td..  West  Ham 
Abbey,  E.I.5.— .\n  illustrated  booklet  dealing  with  the  insu- 
lating compounds,  varnishes.  Ac,  made  by  the  firm  for  vari- 
ous purposes. 

The  Walsall  Electrical  Co..  Ltd.,  57,  Bridge  Street,  Wal- 
sall.— Twenty-four  page  price  list  (section  M),  particularising 
meters,  call  testers,  insulation  test  sets,  resistance  measurers, 
medical  meters,  leakage  indicators,  cut-ins  and  cut-outs,  and 
wireless  meters. 

The  London  Factors  and  Agents,  Ltd.,  38  and  39,  Parlia- 
ment Street,  London,  S.W.I. — Priced  circulars  of  L.F.A. 
electric  lamps  and  of  various  electrical  accessories. 

Mr.  M.  W.  Woods,  146,  Bishop.'sgate,  Ijondon,  E.C.2.— 
Priced  leaflets  relating  to  ceiling  fans,  a.c.  and  d.c.  exhaust 
fans,  and  rectifiers  for  battery  charging,  &c. 

Messrs.  W.\tson  &  Sons  (Electro-Medical).  Ltd.,  Sunic 
House,  Parker  Street,  Kingsway,  Ix)ndon.  W.C.  2. — Illustrated 
bulletin  No.  50S.  describing  and  giving  prices  of  new  X-ray 
accessories — Dreadnought  interrupters,  h.t.  transformer  with 
immersed  winding,  deep  therapy  equipment,  &c. 

Messrs.  C.  B.  Davis,  Cash  &  Co.,  47,  Mount  Pleasant. 
Holborn.  Ijondon,  W.C.  1. — 23-page  priced  catalogue  of  elec- 
tric light  fittings.  ^ 

Messrs.  Donovan  &  Co.,  47,  Cornwall  Street,  Birmingham. 
— 16-page  price  list  (No.  9922)  of  electrical  accessories,  cables, 
conduits,  ic,  all  Standard  EL.M.A.  lamps  (carbon,  vacuum, 
and  pas-filled),  electric  light  fittings  for  industrial  purposes, 
electric  bells.   &c. 

Messrs.  Belling  &  Co.,  Derby  Road  Wnrks,  Montauue 
Road,  Ixjndon,  .N.18. — New  list  of  electric  fires  and  other 
domestic  appliances,  including  new  designs  of  fires.  The 
1,000- watt  "  Multi-parabola  "  fire  bar  is  now  used  with  all 
Belling  fires,  having  been  found  more  efficient  than  the  well- 
known  .5(X)-watt  bar  which  was  th(>  standard  for  JO  years; 
it  has  withstood  a  life  test  of  over  4,000  hours. 

Catalogues  Wanted. — The  manat;er  of  the  TuUamore 
Electric  Light  &  Power  Co.,  Ltd.,  TuUamore,  Ireland,  desires 
to  receive  catalogues  and  price  lists  of  electric  fittings  and 
accessories. 

Book  Notices. — The  latest  addition  to  the  list  of  Trade 
Union  ioum.3l3  is  "  The  Commercial  Traveller,"  the  official 
organ  of  the  National  Union  of  Commercial  Travellers.  No.  1, 
the  September  i.^jsue,  contains  articles  on  "  The  Need  for 
Unity,"  by  the  Right  Hon.  J.  R.  Clynes,  M.P.,  "  Incorpora- 
tion or  Trade  Union?"  by  .Mfred  Lugg,  general  secretary. 
Actors'  .^s.sociation,  and  "  Lord  I/>verhulme  and  Trade 
Unionism."  dealing  with  the  latest  develojinient  of  co-part- 
nership at  Port  Sunlight.  The  publi.'iiing  offices  of  "  The 
Commercial  Traveller  "  are  at  Rugbv  Chambers,  Chapel 
Street,  London,  W.C.I. 

"  The  Choice  of  Steam  Tonditions  in  Modern  Power 
Stations."  by  L.  C.  Kemp.  B.Kc  (Eng.).  Publication  No.  3H,S 
of  the  Etighsh  Electric  Co..  I>td.— A  reprint  of  an  article 
which  appeared  in  the  Elccirician.  Copies  may  be  had  upon 
application  to  the  company. 


The  M.  d  C.  Apprentices'  Magazine,  autumn  number,  con- 
tains further  reminiscences  by  Mr.  Henry  Edmimds,  articles 
on  "  Japanese  Hospitality  "  and  "  Trade  with  Russia,"  by 
Mr.Sani  Mavor,  and  many  other  interesting  features. 

We  have  received  from  the  Association  of  Engineering 
and  Shipbuilding  Draughtsmen  copies  of  two  lectures  :— 
"  Elevating  and  Conveying  Machinery."  Part  I,  by  H. 
Davies;  and  "  Graphical  Methods  for  IVeating  Certain  Beam 
I'roblems,"  by  \\'.  R.  Needham.  The  lectures  delivered  before 
this  society  are  notable  for  their  practical  nature  and  ths 
utility  of  the  information  which  they  contain,  and  these  are 
nut   exceptions  to   the   rule. 

Applications    for    British     Trade  Marl(s. — .Appended  is  a 

.sunnnary  of  the  recent  applicatiuns  lur  British  trade  marks 
in  respect  of  goods  and  productions  cuuuected  with  the  elec- 
trical ti-ades  and  industries.  Any  linn  desiring  tu  enter  "an 
objection  to  any  of  the  applications  has  one  month  in  which 
t<i  di)  .so  from  the  dates  mentioned  below .  In  the  case  of 
foreign  firms,  the  address  of  the  British  representative  to  whom 
objections  must  be  sent  is   also  given  :  — 

DXN  (lettering  and  design).  No.  423,254.  Class  6.— Dynamo 
brushes.  No.  42:3,25.5.  Class  50. — Electric  resistance  cores, 
Ac.  Jo.'ieph  Dixon  Crucible  Co.,  Railroad  Avenue,  Jersey 
Citv,  N.J..  U.S.A.  (Page.  White  &  Vaughan,  27,  Chancery 
Lane.   London,  W.C.)     Sei>tember  20th,  1922. 

I'ro-pel-lif«%  John  Taylor  (lettering  and  design).  No.  426,298. 
Class  .s. — Electric  accumulators  and  battt^ries.  John  Taylor, 
J  J.  Wilton  Crescent,  (ilasgow,  in  conjunction  with  .\lex.  Sin- 
clair, of  Paisley,  and  Arch.  Robertson,  of  Kirkintilloch.  Sep- 
tember 27th.  1922. 

Radiocert.  No.  426,658.  Class  11. — Wireless  communicating 
instruments  and  apparatus.  Mitchell's  Electi-ical  and  Wireless, 
Ltd.,  McDermott  Road,  Peckham,  S.E.IS.  September  27th, 
1932. 

Cosmos.  No.  425.742.  All  goods  in  Cla.ss  11.  No.  425,743.— 
.\11  goods  in  Class  14.  Metropolitan-Vickers  Electrical  C-o., 
Ltd.,  4,  Central  Buildings,  Westminster,  S.W.  September 
27th.  1922. 

German  Machinery  for  Serbia. — .An  Exchange  Telegraph 
despatch  says  that  Serbia  has  accepted  a  German  proposal  to 
supply  machinery  instead  of  cattle  for  reparations  purposes. 

Swedish  Engineering  Industry. — The  Swedish  Board  of 
Trade  report  for  the  quarter  ended  September  is  issued  in 
the  Sweden  Eeonomic  He  vie  u-  just  to  hand.  There  is  a  review 
of  general  business  conditions,  finance.  &c..  and  in  the  section 
relating  to  mechanical  industry  the  position  is  sunimari.sed 
as  follows: — "  In  the  engineering  trade  the  number  of  work- 
men employed  reached  the  low-water  mark  at  the  end  of  the 
first  quarter  of  1922,  the  total  being  onlv  25,200.  runipared 
to  60,000  on  September  1st.  1920.  At  the  end  of  the  second 
quai"ter  of  the  year  some  advance  had  taken  place,  as  the 
figure  8t<x)d  at  26,400.  This  advance  is  mainly  due  to  an 
increase  of  6.5  per  cent,  in  the  number  of  employes  in  the 
general  mechanical  trades;  in  the  electrical  industry  the  rise 
was  only  3  per  cent.,  while  the  shipyards  even  display  a 
.slight  decrease.  Between  4,000  and  5,000  workmen  are  occu- 
pied with  Russian  orders  for  the  construction  of  railway  en- 
gines, but  as  the.se  works  are  confined  to  a  few  large 
shops,  the  general  situation  has  not  much  improved.  Competi- 
tion from  Germany  and  other  countries  with  a  depreciated 
currency  is  still  of  importance,  Init  tardy  deliveries  and  export 
control  often  discourage  Swedish  importers  to  place  orders 
with  the  German  and  Austrian  works.  Were  it  not  for  the 
still  prevailing  '  buyers'  strike  '  in  the  expectation  of  further 
declining  prices  for  mechauiial  appliances,  probably  a  good 
number  of  stored  orders  would  be  filed  with  the  Swedish  con- 
cerns." 

The  Industrial  League  and  Council. — The  first  meeting 
of  the  Council  for  the  present  quarter  was  held  on  Wednes- 
day, when  Mr.  W.  L.  Hichens  spoke  on  "  The  Lidiistrial 
Giitlook."  The  following  is  a  list  of  the  arrangements  that 
have  been  made ;  the  meetings  are  held  on  Wednesday 
evenings  at  Caxton  Hall,  and  no  tickets  are  necessary  :  — 

Oclobcr   llth.— Major    A.    G.    Church,     D.S.O.',     M.C.,   B.Sc.,    "Labour:    itS 

Status   and    RL'\vird." 
October  18lh.— Mr.     Walti-r    Grrnv( 

on    Industrial    Unrest. 
Octobir  25lh.— Mr.   George    Lathan 
November     Isl.— Lt.-Col.    F.    E.    Fi 

the  Public  Health." 
November    8th.— Mr.    H.    H.    Elvin 

Novtmb.-r  15th.— Sir      Arthur      R. 

Liberty." 
November  22ntl. — Mr.    V 

trict.  Nati< 
November  29lh.— Mr.  J 
ti.cember    6th.— Mr.    Robert    You 

creased  Production." 
r.i-c.-mber  13th.— Mr.  J.  Lort-VVill 
l).-ctniber  20th.— Mr.     James     Se> 

Divorced    from     Politics?" 

A  Submersible  Electric  Cooker.— The  Jackson  Electric 
Stove  Co.,  IjTD.,  ha«  sent  us  a  copy  of  a  letter  from  a  purchaser 
of  one  of  its  No.  20  cwikers.  Tiiis  was  installed  on  a  hou.se- 
boiit,  and  when  the  boat  was  sunk  the  cooker  went  with  it 
and  remained  under  water  for  nearly  a  week.  When  the 
stove  wa.s  recovered  it  was  dried  out  and  resumed  service  in 
a.  Rati.sfactory  manner,  although  it  was  found  necessary  to 
renew  the  lagging  a  few  weeks  later,  lliis  is  yet  another 
example  of  the  robust  nature  of  good  electrical  apparatus. 


^-I.ord,     LLB.,    K.C.,    "  .Some 
Its  Cause   and    Prevention.*' 

"  Industrial   Councils    on   the 
rmantle,    M.P.,    "The    Economi 


R.      Holbrcok,      K.U.E..      .MP.,     "  Ind 
Button,    "  Industrial    Co-operation.     Works 


the    way   of   In 


M.P.,  "Thr  Onlv  Remedy  for  Unrest.' 
C.B.I-.,      M.P.,      "Can      Industry      b, 
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Machinery  Catalogues  for  Chile. — Accordinfj  to  a  report 
forwarded  "to  his  government  by  the  U.S.  coiuuiercial 
attache  at  Santiago,  Chilean  firms  are  manifesting  a  specially 
active  demand  for  catalogues  of  machinery  of  all  kinds. 
Naturally  the  catalogties  should  be  compiled  in  Spanish,  bear 
the  name  and  addi'ess  of  the  Chilean  representatives,  and  be 
forwarded  by  registered  post,  in  order  to  avoid  the  Chilean 
charges  on  parcel  post  packages  for  the  non-collection  of  the 
latter  within  seven  days  after  arrival.  At  present  special 
interest  is  being  shown  in  catalogues  of  wood-working 
mitchinery  driven  by  electric  motors,  and  in  fact  the  difficul- 
ties experienced  in  the  matter  of  coal  are  causing  greater 
attention  to  be  paid  to  the  question  of  the  u.se  of  electrically- 
operated  machinery  in  general.  In  this  connection  the  de- 
velopments taking  place  at  the  hydro-electric  works  near  San- 
tiago are  expected  to  impart  a  stimulus  to  the  use  of  electric 
power.  Both  the  direct  and  the  alternating  current  systems 
are  in  u.se,  although  motors  of  the  latter  type  are  coming 
more  into  favour.  Nevertheless,  when  stating  prices  for 
machines  fitted  with  electric  drives  it  is  desirable  to  quote 
pric«s  for  both  types  of  motors,  specially  at  a  pressure  of 
220  volts. 

The  Algerian  iMarket. — .As  might  be  expected  from  a 
French  colony,  the  market  for  electrical  material  and  equip- 
ment in  Algeria  is.  to  a  great  extent,  controlled  by  French 
firms,  although  English  exporters  are  stated  by  a  United 
States  Consular  official  to  have  a  small  share  in  the  business, 
usually  supplying  goods  on  consignment — to  a  commission 
agent.  Ke*u  competition  in  this  market  was  offered  by. 
German  firms  before  the  war,  as  they  were  able  to  offer 
better  facilities  than  the  French  firms,  but  it  seems  that  the 
former  will  be  unable  again  to  grant  such  credits  as  they  did 
ten  years  ago.  Some  of  the  French  works  maintain  local 
branches  in  Algeria,  which  are  provided  with  stocks,  and 
also  have  travellers  on  the  road  as  well  as  agents  in  the  in- 
terior, while  other  firms  work  through  commission  agents. 
and  make  allowances  for  advertising  purposes.  The  manu- 
facturing firms  only  deal  direct  with  large  consumers  and 
wholesale  houses,  leaving  the  retail  trade  to  be  handled  by 
the  local  firms.  It  is  advisable  for  firms  entering  the  market 
to  have  a  representative  on  the  spot  or  to  send  a  traveller 
regularly  to  -Algiers,  Oran,  and  other  large  cities.  It  is 
necessary  to  conform  to  French  style  and  tastes,  and  the  sale 
prices  must  he  low,  consistent  with  good  quality.  The  con- 
sumption of  the  current  is  almost  entirely  for  lighting  pur- 
poses, and  the  wiring  is  usually  carried  out  on  the  surface 
of  the  walls. 

Domestic  Equipment  in  Canada.— .According  to  the  latest 
census  returns  of  Canada,  a  considerable  decrease  has  taken 
place  in  the  number  of  different  classes  of  domestic  servants 
employed  in  the  past  ten  years.  The  diminution  is  attributed 
to  the  adoption  of  labour-saving  machinery,  and  the  reduc- 
tion of  drudgery  in  connection  with  housekeeping  at  home 
or  in  hotels,  etc.  Domestic  appliances,  such  as  vacuum 
cleaners,  electric  wa.shing  machines,  irons,  cooking  appa- 
ratus. &c.,  have  found  a  larger  market  under  these  circum- 
stances, and  this  demand  has  had  to  be  met  by  the  employ- 
ment of  a  larger  number  of  engineers,  mechanics.  &c.,  during 
the  past  ten  years. 

The  Australian  Worlting  Week. — Many  engineers  in  the 
various  States  of  the  Commonwealth  are  refusing  to  work 
forty-eight  hours  a  week.  In  a  recent  message,  from  Melbourne 
it  was  reported  that  the  Arbitration  Court  had  dismissed 
clamis  put  forward  by  the  Timber  Workers'  and  Amalgamated 
Engineering  Unions  for  recognition  of  a  44-hour  .standard 
working  week.  Tlie  President  of  the  Court  maintained  that 
industry  should  not  l«>  expected  to  bear  the  increased  cost 
of  production. — licutir  (Melbourne). 

.\  number  of  engineers  at  the  Broken  Hill  Proprietary  Co.'s 
steelworks  near  Newcastle,  at  which  only  a  skeleton  staff  has 
been  employed  for  .some  months,  have  .struck  in  opposition 
to  an  increa.se  of  liours  from  44  to  4''!.  It  is  feared  that  the 
trouble  will  extend.— /?p?/ter   (Sydney,  September  2r)th). 

At  a  mass  meeting  of  1 ,200  Melbourne  engineers,  held  on 
September  HOth,  to  discuss  the  question  of  resisting  the 
Federal  .Arbitration  Court's  award  fixing  a  48-hour  week  in- 
.'stead  of  a  44-hour  week,  it  was  decided  not  to  call  a  .strike,  - 
Ueiitrr  (Melbourne). 

Kilmarnock  Electrical  Exhibition.  —  The  Corporation 
opened  an  "  all-electric  "  home  on  September  2.')th,  in  which 
electrical  lieating,  cooking,  and  labour-saving  devices  of  all 
kinds  are  exhibited  and  demonstrated.  -A  recent  advertisement 
in  the  Kilmamnck  Htdiiddrd  drew  attention  to  the  exhibition, 
and  contained  a  special  message  to  each  of  *ho  villages  in  the 
district-    Tlie  hou.se  remains  opeti  until  October  9th. 

Calendar.  —We  have  received  from  the  Metropolitan- 
ViCKKKS  ELECTRiCAr.  Co.,  IjTD.,  a  calendar  (September.  192'2,  to 
August.  H>23)  bearing  a  reproduction  of  the  latest  "  Cosmos  " 
poster  design,  together  with  the  same  picture  mounted  as  a 
showcard.  The  design,  which  is  excellently  produced,  de- 
picts a  young  lady  exultantly  holding  out  a  "  Cosmos  "  lain]) 
against  a  background  of  well-lighted  buildings.  Having  regard 
to  the  lady's  attire,  we  suspei't  that  the  legend,  "  The  last 
word  in  economy,"  has  a  double  application.  .Aii'ither  show- 
card  advertises  "Cosmos  "  electrical  appliances,  and  illustrates, 
in  colour,  an  iron,  a  kettle,  hotplate,  radiator,  and  percolator. 


Lamp  Prices  in  tiermany. — The  lamp  works  belonging  to 
the  Central  Union  of  the  German  electro-technical  industry 
have  decided  to  raise  the  supplement  on  incandescent  lamps 
from  J(Ki  to  ;3(J0  [jer  cent,  as  from  September  21st  in  view  of 
the  further  increased  prices  for  raw  materials,  higher  wages, 
and  oth(4-  cxpeii.^es. — lUitter'a  Trade  Service  (Berlin,  Sep- 
tember 2J«t). 

Chinese    Notes. — A  telephone   service   was  introduced  in 

March  in  Shasi,  and  over  fliJ  subscribers  were  registered  during 
the  remaining  part  of  the  year.— S'/ukk  Trade  lieport,  1921. 

Owing  to  mismanagement,  the  P'u  Chao  Electric  Light  Co. 
in  Shasi  was  suspended  in  August. — Sha»i  Trade  Heport,  1921. 

The  follovvLag  are  among  the  principal  business  enterprises  , 
in  Huchovv  and  vicinity  :  — 

Huchow    Kl«:tric    Light    Co.,    Ltd.,   Houchow. 
Huchow    Merchants'   Telephone  Co.,    Huchow. 
'I'ht  Tung  Li   Electric   Light  Co.,    Linghu. 
The    Chun  Chen    Electric   Light   Co.     .Vanzin. 
.Shwang    Ts'al    Ekctric    Light  Co. 
tho    Nanzin   Telephone  Co..   .Nanzin. 

Metropolitan^Vickers  Activity. — On  Wednesday  afternoon 

last  week  upwards  of  20(J  members  of  the  Manchester  .Asso- 
ciation of  Engineers,  by  the  courtesy  of  the  directors  of  the 
Metropolitan-Vickers  Electrical  Co.,  Ltd.,  had  the  opportunity 
of  viewing  the  company's  works  at  Tratiord  Park.  I'he  party 
were  conducted  through  the  various  departments  by  the 
works  manager  (Mr.  (ieorge  E.  Bailey)  and  the  technical 
staff,  and  each  member  was  presented  with  an  illustrated 
pamphlet  as  a  souvenir  of  the  visit.  The  area  covered 
by  the  works  is  about  72  '  acres,  and  the  normal 
number  of  employes  is  8,500;  at  the  pre.sent  time 
practically  all  the  departments  are  having  a  busy  time.  .Among 
a  number  of  contracts  now  occupying  attention  are  several 
which  are  being  completed  for  the  Manchester  Corporation, 
especially  tw-o  2.5,ttK"l-kW  turbo-alternators,  two  2.5.000-kW  tur- 
bines, and  six  19,.50O-kA'.A  transformers  for  the  new  generating 
station  at  Barton.  The  normal  capacity  of  the  Metropolitan- 
Vickers  own  generating  plant,  it  was  explained,  was  4,000 
kW.  but  the  company  is  now  engaged  in  building  a  sub- 
station to  take  power  in  bulk  from  the  local  supply  authorities 
to  replace  the  works  generating  plant.  The  new  sub-station 
will  have  an  ultimate  capacity  of  5,000  kW  mixed,  alternating, 
and  direct  current.  After  the  works  had  been  viewed,  tea 
was  served  to  the  visitors,  during  which  the  president  of  the 
.Association,  Mr.  Daniel  Adanison.  pro{X)sed  a  vote  of  thanks 
to  the  directors,  and  Cnpt.  Hilton,  the  managing  director, 
responded. 

New  Zealand's  Tariff  Policy. — .A  complimentary  luncheon 
was  recently  given  in  Wellington  by  tne  N.Z.  Association 
of  British  Manufacturers  and  Agents,  which  acts  as  New 
Zealand  correspondent  for  the  F.B.I. .  to  the  Rt.  Hon.  W.  F. 
Massey.  Prime  Minister,  and  the  Hon.  W.  Downie  Stewart, 
Minister  of  Customs.  Mr.  G.  H.  Scott,  the  chairman  of  the 
.Association,  pointed  out  the  benefits  gained  by  both  New- 
Zealand  and  the  Mother  Country  by  admitting  one  another's 
goods  free  from  protective  tariffs.  Mr.  Massey  said  that  the 
New  Zealand  Parliament  had  been  fortunate  last  session  in 
being  able  to  give  a  suhstantially-increa.st^d  preference  to  the 
United  Kingdom.  The  broad  effect  of  the  changes  niade  in 
the  tariff  had  been  to  increase  the  number  of  articles  included 
in  the  British  preference  by  KKt  [xn-  cent.  He  thought  that 
a  close  association  with  the  Mother  Country  was  in  their 
interests,  and  in  the  interests  of  the  Dominion  as  a  whole. 

New  CzechoSlovakian  Wireless  Apparatus  Company.— 
Krizik  an<l  Co.  and  Telegraphia,  manutacturers  of  telegraph 
and  telephone  apparatus,  have  founded  a  mutual  enterprise 
at  Prague  under  the  stylo  of  Radio.slavia,  which  will  undertake 
the  manufacture  of  special  apparatus  for  wireless  telegraphy 
and  telephony,  the  construction  and  maintenance  of  wireless 
stations,  and  "the  transmission  of  Press  messages.  The  capital 
of  the  new  concern,  which  is  1(X).000  crowns,  will  Iw  subscribed 
by  the  two  companies  mentioned.— /icufcr's  Trade-  Ssrvuc 
(Prague). 

Cable  Service  to  Near  East. — Ever  since  the  war,  commu- 
nications to  the  various  countries  of  Asia  Minor  have  been 
subject  to  numerous  restrictions,  both  on  account  of  the 
destruction  of  some  of  the  previous  commercial  routes  and 
because  of  regulations  established  by  the  various  governments 
concerned.  .At  the  present  time  the  following  codes  are 
authorised  bv  the  International  Telegraph  Bureau  at  Berne, 
for  use  on  messages  to  Syria  :  .A.  B.  C,  5th  edition;  ScotcJi, 
intli  edition;  Western  I'nion.  universal  edition;  Lieber's; 
Bentley's  (except  oil  ami  mining  supplements);  Brotimall's ; 
Myers'  Atlantic  Cotton  Code.  :«)th  edition;  BriKimall's  (rubber 
edition);  Riverside.  5th  edition.  liK)l.  Apart  from  these  nine 
codes,  messages  must  be  in  plain  language,  English.  French. 
or  Italian,  and  will  be  accepted  only  at  the  sender's  risk.  Re- 
plies may  be  prepaiii.  but  none  of  the  other  usual  supple- 
men  tjiry  services  are  allowed,— Commerce  Rciwrts. 

Trouble  in  the  German  Electrical  Industry.— The 
Siemens-HaLske  Co.  has  closed  its  Werner  works  au<l  Jis- 
mis.sed  10.00(1  workmen  owing  to  the  action  of  a  number  who 
are  alleged  to  liave  u.sed  threats  of  violence  to  obtain  the  re- 
•  instat<Mnei>t  of  a.  member  of  the  works'  committtv  who  had 
been  dismissed.  The  A.E.Ci.  has  also  dismissed  lO.iXHi  men 
from  one  of  its  works,  owing  to  what  is  described  .is  the 
"  ca'canny  "  attitude  of  some  of  the  workmen.— Rfiifrr 
(Berlin).  " 
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Forthcoming  Exhibitions. — The  following  exhibitions  are 
being  organiff<;d  . — 

LoKDOX.— CktcLer  ■28th  to  November  3rd,  Brewers'  Exhibi- 
tion; November  ind  to  ilth,  International  Motor  Show; 
November  14ih  to  'ilth,  Marine  and  Small  Craft  Exhibition; 
November  -Inh  to  December  'iud.  Motor-cycle  and  Cycle  Show  ; 
Februarv  l:;'th  to  March  'ind,  1923,  British  Industries  Fair. 

BiBMiNOHAM.— February  19th  to  March  ind,  19-23,  British 
Industries  Fair.  ,   ,  .  . 

Cardiif.— November  iOth  to  iKth,   Engineering  Exhibition, 
aiTanged  by  the  South  Wales  Institute  of  Engineers. 
Belgh:.m(.\/ohs).— November.   Commercial   Fair. 
1      FR-X-NCE  (Pan's).— December  1.5th  to  January  2ud,  19'23,  Inter- 
national Aero  Exhibition. 

The  Situation  in  Constantinople. — .Vs  the  city  of  Con- 
stantinople is  prominently  before  the  public  at  the  present 
time,  it  is  of  interest  to  learn  from  the  L'nited  States  General 
Consul  in  that  city  that  the  two  gas  companies  there  have 
not  yet  resumed  their  services,  and  that  the  electric  lighting 
companv  is  alone  in  the  field  for  the  moment.  The  plant 
installed  comprises  28,000  k\V,  but  the  maximum  demand 
is  only  9,000  kW.  of  which  power  represents  2,200  kW,  and 
traction  1,000  k\V,  while  the  balance  is  formed  of  the  light- 
ing load.  The  number  of  consumers  at  the  beginning  of  last 
April  was  nearly  23,000,  and  the  connected  load  28,185  kW. 
The  policy  of  the  company  is  to  keep  the  tariff  as  low  as 
possible  in  order  to  promote  the  use  of  electricity  throughout 
the  city,  so  as  to  increase  the  load.  It  is  proposed  to  grant 
favourable  rates  to  encourage  the  u.so  of  energy  for  power, 
and  also  for  heating  purposes,  and  in  the  hitter  respect  an 
extended  use  of  electric  radiators  and  of  electrical  ranges 
and  small  cooking  equipment  is  held  to  be  in  prospect.  As 
the  company  does  not  undertake  wiring  work  or  dispose  of 
electrical  apparatus  and  appliances,  these  branches  are  filled 
by  local  contractors  and  firms,  and  no  restrictions  are  im- 
posed on  the  placing  of  such  equipment  on  the  market. 

Railwaymen's  Wages. — There  is  a  possibility  of  an  almost 
immediate  claim  by  British  railways  for  a  revision  of  the 
National  Wage  Agreement  made  during  the  period  of  Ciovern- 
nient  control.  Representatives  of  electricians  employed  in 
railway  workshops  throughout  the  country  interviewed  the 
repre.sentatives  of  the  various  railway  companies  at  their 
offices  at  Westminster  with  reference  to  the  periodical  adjust- 
ment of  wages  under  the  sliding  scale  agreement.  The 
September  cost  of  living  index  figures  failing  to  reaeh  the  5.4 
fall  necessary  to  justify  a  reduction,  it  was  agreed  that  the 
present  rate  of  wages  remain  unchanged  until  January  next. 
Trade  Union  Clause  in  Contracts. — Southwark  Borough 
Council  has  decided  to  appeal  to  the  Ministry  of  Health 
against  a  surcharge  of  fifteen  members  of  the  Rating  Com- 
mittee for  refusing  to  consider  a  tender  in  which  the  fair 
wages  or  trade  union  clause  had  been  .struck  out.  They  ac- 
cepted the  next  highest  tender,  which  in  six  months  involved 
an  extra  expenditure  of  £293  19s.  6d.  The  District  Auditor 
(Mr.  A.  Carson  Roberts)  held  that  the  Council  should  have 
been  informed  that  they  were  not  recommended  to  accept 
the  lowest  tender,  and  that  in.serting  in  their  tender  form 
a  clause  that  trade  union  wages  and  conditions  solely  must 
lie  observed  was  against  public  policy  and  detrimental  to  the 
be.st  interests  of  the  ratepayers.  The  Rating  Committee 
came  to  the  conclusion  that  the  surcharge  had  been  inu- 
properly  imposed,  seeing  that  the  committee  had  acted  bona- 
fide  in  rejecting  the  alleged  tender,  and  in  accoi'dance  with 
the  Standing  Orders  of  the  Council.  The  Finance  Committee 
supported  this  contention,  adding  that,  in  their  opinion,  the 
action  of  the  Rating  Committee  did  that  which  the  Council 
required  them  to  do.  and  consequently,  if  the  Committee 
•  committed  a  wrongful  action,  the  Council,  and  not  certain 
members  of  the  Rating  Committee,  should  be  held  respon- 
sible. Tlie  Council  appointed  a  special  committee  to  take 
such  steps  as  were  deemed  essential  to  fight  the  surcharge, 
even,  if  nece.sRary,  by  an  appeal  to  the  Law  Courts, 

Stoke  Newington  Electrical  Exhibition.— The  Stoke 
Newington  Electric  Lighting  Committee  (Mr.  A.  P.  Star- 
buck,  chairman)  is  organising  an  electrical  exhibition  in  the 
Library  Uall,  Edwards  Lane.  It  will  be  opened  on  Tuesday 
next.  October  10th,  by  the  Mayor,  and  will  remain  open  until 
the  following  Saturday.  The  Mayor  will  formally  start  up 
the  new  .50n-kW  rotary  converter  and  switchi.'ear  in  the  elec 
Iricity  station,  which  adjoins  the  Library  Hall.  The  exhi- 
bition will  be  o|)en  daily  from  fi  to  10  p.m.,  and  there  is  an 
:idmi''sitin  charge  i»f  threepence.  The  exhibitors  will  include 
the  British  Electric  Transformer  Co..  I,td..  the  B.  &  K.  Acces 
sriries  Co..  Ltd.,  the  Hotpoint  Electric  Anpliance  Co..  Ltd  . 
the  Russell  Electrical  Appliances  Co..  Ltd.,  W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd.,  Frank  Feeeey  &  Co.,  and 
several  other  firms. 

French  Companies. — There  has  been  formed  at  Paris 
'14.  Rue  Bleiie)  the  Fnion  Professionnelle  de  ITndustrie  des 
Transports  de  I'Energie  Elcctrique,  with  a  capital  of 
fOnoOO  fr.  for  the  obiccts  shown  in  its  title. 

The  .\teliers  Electrotechniques  dii  Nord  has  been  estab- 
lished at  Lille  f202.  F.iuboiirL'  de  Donai).  with  a  rapital  of 
l.ino.fKiO  fr.  in  2.200  hhare?;  of  .^lOO  fr.,  of  whirh  LQOO  fully- 
paid  sharps  and  440  founders'  parts  are  allotted  to  M.  Henaut 
as  consideration  for  his  assets. 


Skilled    and     Unskilled    Wages     at     Birmingham. — The 

Salaries  and  Wages  Committee  of  the  Birmingham  Corpora- 
tion received  on  Thursday  last  week  a  deputation  from  the 
Electrical  Trades  Union,  the  Amalgamated  Society  of  Wood 
Cultiug  Machinists,  and  the  National  Union  of  Vehicle 
Builders,  with  reference  to  a  recent  reduction  in  wages.  It 
was  stated  by  them  that  skilled  men  in  some  departments 
were,  at  the  moment,  in  receipt  of  wages  no  more'than  those 
of  semi-.skilled  or  unskilled  workers.  The  margin  that  had 
existed  in  the  past  between  skilled  and  unskilled  workers 
was  practically  wiped  out.  Sir  David  Brooks  (chairman) 
stated  that  an  endeavour  would  be  made  to  find  a  satisfac- 
tory basis  for  remedying  the  position.  The  principle  the 
Corporation  had  to  maintain  was  that  they  followed  the  rates 
of  pay  settled  by  the  outside  industries  through  negotiation 
between    the    employers'    associations  and    the    trade    unions. 

Cable  Prices  in  CzechO'Slovakia. — The  papers  report 
that  the  Czecho-Slovak  cable  manufacturers  have  reduced  the 
price  of  cable  by  a  further  10  per  cent.,  so  that  the  total  re- 
duction is  now  20  per  cent.  .\  first  reduction  of  10  per  cent, 
was  effected  about  the  middle  of  Augu.st. — Bcutcr's  Trade 
Service   (Prague). 

For  Sale. — Winchester  Corporation  has  for  disposal  a 
quantity  of  "  RB  "  and  "  BF  "  type  street  lighting  switches. 
By  direction  of  the  Dispcsal  Board.  "Messrs.  Roland  Stuart 
(1921),  Ltd..  will  sell  by  auction,  at  the  Royal  Small  Arms 
Factory,  Enfield,  on  October  17th  and , following  days,  plant, 
machinery,  electrical  material,  &c.,  including  motors,  fans, 
bells,  telephones,   &c.     (See  our  advertisement  pages  to-day.) 

Tramway  Workers'  Wages. — In  the  hope  that  Joint  In- 
dustrial Council  negotiations  might  issue  in  a  settlement  of 
the  wages  dispute,  the  delegate  meeting  of  municipal  tram- 
way workers  was  adjourned  on  September  2<5th  to  the  27th, 
when,  also,  both  sides  continued  their  efforts  for  a  settlement. 
The  men  were  instructed  to  remain  at  work.  The  delegate 
conference  at  Essex  Hall,  Strand,  was  informed  that  the 
situation  is  easier.  It  is  believed  that  the  danger  of  a  break- 
up ha«  been  averted.  The  local  authorities'  attitude,  it  is 
reported,  has  undergone  modification,  and  it  is  probable  that 
the  men's  desire  for  the  future  regulation  of  wages  to  form 
a  part  of  an  agreement  will  be  conceded,  says  the  West  minster 
Gasette. 

The  workers'  negotiating  committee  presented  the  revised 
proposals  of  the  employers  for  a  settlement.  Tliese  provide  for 
a  reduction  of  3s.  per  week  on  November  15th,  with  further 
consideration  by  a  joint  committee  of  the  future  wages  of 
the  workers,  in  substitution  for  the  original  demand  of  12s. 
per  week  reduction  in  three  cuts  of  4s.  each.  The  men's 
representatives  expressed  them.selves  desirous  of  continuing 
the  .sliding  scale  arrangement,  which  the  employers  have 
intimated  must  terminate,  and  the  conference  was  adjourned 
until  September  28th  to  allow  their  negotiating  committee 
to  again  submit  its  case  to  the  Joint  Industrial  Council. 
Several  of  the  delegates  expressed  their  belief  that  a  settle- 
ment was  within  reach. — Financial  Times. 

Films  in  Electrical  Propaganda. — .\  glimp.se  of  the  funher 
development  of  E.D.A.'s  activities  was  seen  on  Friday  last  at 
an  exhibition  of  electrical  films  at  1-5,  Savoy  Street.  One  of 
the  films  has  already  been  freely  exhibited  up  and  down  the 
country,  and  we  are  informed  that  any  of  them  can  be.  booked 
forward  by  arrangements  with  the  Director  and  Secretary. 
The  British  Electrical  Development  A.ssociation,  15,  Savoy 
Street,  W.C.2. 

No.  1,  "  Back  of  the  Button,"  a  15-minute  reel,  illustrates 
in  a  liramatic  manner  the  beginning  of  elcitrii  it,\  am!  the  con- 
ditions of  home  life  before  its  introductidii  to  ■Itmicstic  tasks, 
and  displays  a  vivid  contrast  between  the  iliiid^^crv  of  the  old- 
fashioned  method  and  the  ease  and  comfort  of  the  new.  The 
api)lication  of  electricity  to  other  industrial  activities  is  also 
dealt  with. 

No.  2  is  an  8-minute  reel,  featuring  a  practical  demonstration 
of  electrical  cookery  in  one  of  the  Ixindon  housing  colonies, 
interspersed  with  "  real  hve  captions  "  of  an  educative 
character. 

No.  3  is  a  15-minute  reel,  "  The  Power  that  Serves,"  depict- 
ing a  very  human  story  of  tired  wives,  bored  husbands,  un- 
uilliiig  .servants,  and  the  atmosphere  of  the  home  generally 
belore  electricity  is  introduced— and  the  very  different  con- 
ditions after  its  adoption. 

Report  on  the  Industry. — ^In  thi-  liuUctin  of  the  Federation 
(if  I'.iitish  Industries,  published  on  Tuesday,  there  appears  a. 
survey  (jf  a  number  of  industries  during  September.  The 
following  reference  is  made  to  the  "Electrical  Mttings  "  in- 
dustry :—"  The  makers  of  electrical  fittings  have  noted  a 
slight  increase  in  orders,  and  German  competition  is  no  longer 
so  severe  as  it  was  at  the  beginning  of  the  year.  The  prin- 
cipal reason,  apparently,  is  that  purchasers  have  found  it  is 
impossible  to  rely  on  the  delivery  of  goods  ordered  from  Ger- 
many. .\s  a  result,  even  Dutch  purchasers  have  recently  been 
turning  to  Great  Britain.  There  is  a  certain  amount  of 
inquiry  from  South  Africa,  but  India  still  remains  quiet  owing 
to  iiolitical  unrest." 

A  French  Exhibition. — The  Exposition  Internationale  de 
I'Ouest  de  la  France  will  be  held  at  Mans  in  1923.  It  em- 
braces industry,  husbandry,  science,  arts,  and  sports,  and 
will  be  open  for  five  months. 
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Electrical   Salesmanship   Conferences We  liave  received 

from  Mr.  J.  W.  Beauchamp,  the  Director  and  Secretary  of 
the  British  Electrical  Development  Association,  Inc.,  par- 
ticulars of  the  full  programmes  of  Electrical  Salesmanship 
Conferences  (London  area)  that  have  been  arranged  for  be- 
tween October  13th  and  March,  1923.  In  all  there  will  be  1'2 
meetings,  and  they  ^ill  be  held  on  Fridays  at  Caxton  Hall, 
Westmin.ster,  at  7.30  o'clock  p.m.,  and  it  should  be  noted 
that  any  persons  engaged  directly  or  indirectly  on  the  selling 
.side  of  the  electrical  industry,  or  coming  in  contact  with  the 
public  in  the  course  of  their  work,  are  invited  to  attend. 
Tickets,  admitting  to  the  full  series,  will  be  forwarded  on 
application  to  the  Director  and  Secretai-y,  British  Electrical 
Development  Association,  1.5.  Savoy  Street,  Strand,  W.C.'2. 
The  following  is  a  Ust  of  the  dates,  subjects,  authors,  and 
chairmen  :  — 


Relation  to  Light- 


Theory  &  Practice 
of  Salesmanship 
iu  Relation  to  the 
Electrical  Indus- 
try." 

'  Possibilities  of  the 
immediate  future, 
and  Competition 
with  other  forms 
of       Light       and 

^  Heat." 

'  Wiring  Salesman- 
ship in  Relation  to 
Spring  Cleaning 
Decoration.  &c." 

'  Portable  Accesso- 
ries :  Irons.  Fans, 
Small  Cookers, 
Ac." 

'  Electric  Power  in 
the  Home,  Motor- 
Driven         Appli- 


Mr.  F.  H.  Howell 
IHotpoint  and 
Falcol. 

Mr.  Wallace  1 
Attwood      Ian  J 

Expert  Trainer  ] 
of  Salesmen).    I 

Mr.  J.  W.  Beau- 
champ.M.I.E.E. 


Mr.  H.  T.  Young 
iTroughton  and 
Young). 

Mr.  C.  S.  David- 
son, M.I.Mech. 
E..  M.I.E.E. 
(Barnes). 

Mr.  L.  J.E.  Gen- 
ner  (Western 
Electric). 

Mr.    A.    Gowans 

Whyte,      B.Sc. 

(Electrical 

Press). 
Mr.  H.   W.  Gre- 

gory(North  Met. 

E.  S.  Co.). 


Mr.  LI.  B.  Atkinson,  M.I.E.E.. 
A.  M.  Inst.  C.E.  (Chairman  : 
British  Electrical  Develop- 
ment Association). 

Mr.  L.  L.  Robinson.  M.Inst. 
CE.,  M.I.Mech. E.,  M.I.E.E. 
(Metropolitan  Borough  of 
Hackney). 

Mr.  A.  N.  Rye  (Edmundsons' 
Electricity  Corporation,  Ltd.). 

Mr.  A.  F.  Berry  (British  Elec- 
tric Transformer  Co.,  Ltd.). 

Mr.  Hugo  Hirst.  M.I.E.E.  (The 
General  Electric  Co..  Ltd.). 

Mr.  W.  C.  Lusk  (The  British 
Thomson-Houston  Co.,  Ltd.). 

Captain  R.  S.  Hilton  (MetropoH- 
tan-Vickers  Electrical  Co., 
Ltd.). 


Mr.  R.  S.  Downe,  M.I.E.E. 
(Brompton  and  Kensington 
Electric  Supply  Co.). 

Mr.  H.  Marryat,  M.I.Mech.E. 
(President :  Eicctrical  Con- 
tractors' Association). 

Mr.  A.  C.  Cramh,  M.I.Mech.E.. 
M.I.E.E.  (Hon.  Sec.  Incor- 
porated Municipal  Electrical 
Association). 

Mr.  C.  H.  Wordingham.C.B.E., 
M.Inst.C.E.,  M.I.Mech.E., 
M.I.E.E.,  A. I.N. A.  (Consult- 
ing Electrical  Engineer). 

Mr.  A.  G.  Beaver  (Chairman: 
Electrical  Wholesalers'  Fed- 
eration). 


Leeds  Corporation  and  the  Whitley  System. — At  a  special 

meeting  of  the  District  Council  (No.  2)  for  the  Electricity 
Supply  Industry  (Yorkshire.  &c.)  at  Leeds  on  Friday  last,  it 
was  reported  that  the  Leeds  Corporation  had  adopted  a 
uniform  rate  of  pay  of  Is.  'id.  per  hour  in  resjject  of  general 
labom-ers  employed  in  the  tramway,  electricity,  and  gas  de- 
partments, and  had  granted  sis  days'  holiday  a  year  with  pay 
(Bank  holidays)  to  all  craftsmen  on  the  permanent  staff  of  one 
year's  service.  The  District  Council  decided  that  the  action 
of  the  Corporation  was  contrary  to  the  principle  of  Whitley 
Councils,  and  resolved  that  the  National  Council  should  be 
requested  to  hold  a  sjiecial  meeting  to  consider  the  matt<"r, 
and  that  deputations  should  approacli  the  National  Council 
and  the  Leeds  Genei'al  Purposes  Committee  with  a  view  to 
obtaining  the  rescission  of  the  decisions  of  the  Corporation. 

Australian  Tariff. — The  Australian  Commonwealth  Cus- 
toms authorities  have  lately  given  a  decision  to  the  effect  that 
"  alternating-current  recording  watt-hour  meters  "  are  to  be 
classified  under  No.  181  of  the  Tariff,  the  duty  being  35  per 
cent,  on  British  goods  and  45  per  cent,  on  foreign  manufac- 
tures. 


LIGHTING     AND    POWER    NOTES. 


.\ustralia. — Si'DNEV. — Ycar'n  llor/,-(»((.-  The  income  of  tiie 
litv  rlicl.ricitv  supply  undertaking  during  19'21  was  £943,124, 
as  rnniiKired  with  £7&6,51'i  in  19'2(.l.  Tlie  net  result  was  a  loss 
of  f '3:3,747. 

Bury. — Year's  Working. — The  report  and  accounts  of  the 
Corporation  electricity  undertaking  (engirfeer  and  manager  : 
Mr.  S.  J.  Watson)  for  the  year  ended  March  31st  la.st  ehows 
a  total  revenue  of  £95,465.  as  compared  with  £98,406  in  the 
preceding  year.  The  working  expenditure  amounted  to 
£71,307,  as  against  £77,873,  leaving  a  gross  surplus  of  £'24,1.58 
(£20.53.3).  Capital  charges  absorbed  £'2'2.7'28,  leaving  a  balance 
of  £1,430.  which  was  divided  between  the  reserve  fund  (£430) 
and  rate  relief  (£1.000).  Last  year's  not  profit  was  £2,419. 
The  capital  expenditure  was  large,  amounting  to  £94,4-50.  It 
included  items  of  £68,847  for  plant  and  machinery,  and  £13,795 


for  buildings  in  connection  with  the  Chamber  HaU  station. 
The  energy  sold  was  15,030,22:3  kWh,  as  compared  with 
16,931,907  kWh  in  1920-'21.  The  three-bay  extension  of  the 
engine-room  and  boiler-hou.se  buildings  was  completed  durin;^ 
the  year,  and  the  installation  of  a  6,000-kW  turbo-alternator, 
two  .50,000-lb.  boilers,  and  a  steel  chimney,  fans,  ic,  is  being 
proceeded  with. 

Continental. — Itali.— It  is  proposed  to  erect  a  new  power 
plant  in  the  district  of  Branca,  Province  of  Perugia,  to  utilise 
the  national  supply  of  lignite.  The  Government  has  under- 
taken to  subsidise  su<h  an  installation,  provided  it  is  ol 
the  standardis«?d  .steam-power  type,  with  a  minimum  capacity 
of  1.5,000  kW,  divided  into  three  units  of  5,000  kW  each. 
JJgnite  will  be  employed,  the  consumption  being  estimated 
at  150,000  tons  per  annum.  The  Government's  offer  includes 
a  subsidy  for  '20  yejirs  of  1,950,000  lire.  The  Societa  Lignitifera 
Umbra,  which  posse.s,ses  the  exploitation  rights  on  lignite  de- 
posits, will  accept  the  Government  concession  and  erect  the 
new  plant. 

A  capital  of  10,000,000  dollars  has  been  subscribed  by  an 
Anjerican  financial  corporation  for  the  purpose  of  hydro- 
electric enterprises  in  Italy,  principally  to  supply  the  pro- 
vincial districts  in  the  northern  part  of  the  kingdom- — 
Renter's  Trade  Service  (Rome). 

Prance. — The  development  of  the  Middle  Dordogne  River 
has  been  allotted  in  part  by  the  Le  Trocquet  plan  to  Germany 
to  carry  out  as  a  portion  of  the  reparations  agreement.  It 
will  develop  400,000  h.p.,  and  will  .supply  chiefly  the  region 
between  Verniejoux  and  the  district  granted  to  the  Orleans 
Co.  Of  its  tot^il  cost,  about  half  will  fall  to  Germany's  share. 
The  work  comprises  the  building  of  four  weirs,  forming  reser- 
vous,  each  weir  being  equipped  with  a  generating  station. 
The  largest,  that  at  Chamhon,  wiU  generate  12,500  h.p.  The 
Argentat  I.  station  will  supply  12, .5(50  h.p.,  the  .\rgentat  n. 
station,  10,800  h.p.,  and  the  Brivezac  station  -21.000  h.p.  The 
four  stations  will  have  a  total  output  of  185.000  kW,  and  the 
estimated  cost  of  the  plant  is  65,000,000  fr.  The  ultimate  cost 
of  this  scheme  will  amount  to  '290,000,000  fr. 

The  Societe  Ciijnerale  d'Enterprises  has  applied  for  a  con- 
cession to  set  up  a  distrilnition  network  to  supply  a  number 
of  coiiununes  iu  the  departments  of  the  C6tes-du-Nord  and 
of  Morbihan  with  electricity. 

The  Societe  Electrique  de  Bretague  has  made  application 
for  a  concession  to  establish  a  network  and  supply  elec- 
trical energy  to  some  60  communes  in  the  departments  of 
Ile-et^Velaine  and  C6tes-du-Nord. 

The  constitution  has  been  authorised  at  Commercy  (Meuse) 
of  two  syn(licates  for  the  electrification  of  31  communes— the 
Syndicat  du  Haut-Omain  serving  11  communes  and  that  of 
MeUgny-le-Grand  '21  commimes. 

Important  electrical  power  developments  are  announced 
for  the  Pas-de-Calais.  Owing  to  the  success  which  has 
attended  the  utilisation  of  cheap  and  uninarketable  fuel  for 
ileveloping  power  at  the  various  electric  power  stations 
established  at  the  coal  mines,  it  has  now  been  decided  that 
from  this  source  the  department  of  the  Somme  shall  be 
electrified.  This  will  require  the  present  220-V  installation 
to  be  converted  to  one  of  110  volts.  Prom  the  Pas-de- 
Calais  station  one  single  line  at  90,000  volts  will  run  from 
Boulogne-sur-Mer  to  Abbeville;  while  another,  passing  by 
Arras  (Pas-de-Calais).  Amiens,  and  .\bbeville  (Somme),  will 
cai-ry  45,000  volts.  This  pressure  will  be  transformed  down  to 
] 5.0(10  volts  at  /Vmiens  and  Abbeville  for  distribution  to  the 
rural  districts. — Heater's   Trade  Service   (Paris). 

French  Tidai,  Schemf..— The  Minister  of  Public  Works  has 
been  visiting  at  Aberwrach,  on  the  Breton  coast,  the  site  of 
the  first  tidal  !X>wer  stations  to  be  erected  in  France  at  an 
estimated  cost  of  '2.^.000.0(X)  fr.  If  the  experiments  here  and 
at  another  station  are  successful  there  will  ultimately  be  a 
supply  of  electricity  .sufficient  to  meet  the  needs  of  the  whole 
of  W'estei-n   Prance.— Renter  (Brest). 

The  Times  points  out  that  the  scheme  comprises  a  tidal 
power  or  "  blue  coal  "  works;  a  barrage  of  1-50  metres 
(192  ft.)  will  be  establi.'^hed,  and  four  groupe  of  turbines  will, 
under  the  double  play  of  the  ebb  and  flow,  drive  alter- 
nators placed  in  caissons  of  reinforced  concrete.  It  is  beheved 
that  from  one  to  four  million  cubic  metres  (from  35.300.000 
to  141  '200.000  cubic  feet)  can  thus  be  stored,  according  to 
the  lieight  of  the  tide.  The  four  turbines  placed  in  the  bar- 
rage will  furnish  from  750  to  1,200  h.p.  A  fresh-water  station 
will  regulate  the  energy  produced  inteimittently  by  the  tidal 
power  station.  The  Minister,  M.  Le  Trocquer,  expressed  his 
conviction  that  the  question  of  "  blue  coal  "  was  one  of 
capital  importance,  and  that  the  solution  of  the  problem 
would  proceed  from  Aberwrach  When  the  results  had  been 
definitely  ascertained,  the  river  range  would  be  provided  with 
the  necessiiry  plant,  and  it  would  then  be  possible  to  supr'y 
electrical  energy  to  the  whole  of  Western  Pi-ance. 

Crieff.— New  Comi'ant.— The  Town  Council  has  confinned 
the  arrangements  under  which  Edmundson's  Electricity  Cor- 
poration will  form  a  local  company,  and  the  scheme  is  makmg 
good  progress. 

Crompton.  Electricity  SnppLV.— The  Urban  District^Coun^ 
cil  IS  making  inquiries  with  a  view  to  obtaining  a  Special 
Order  for  the  supply  of  electricity  in  the  district. 
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Deal. — Proposed  ELECrRicnre  Supply.— The  Town  Council 
has  received  communications  respecting  an  electric  light 
Bcheme  for  the  town  Irom  the  Western  Electric  Distributing 
Corporaticm  and  from  Horace  Btwt  A:  Partners.  Victoria 
Street.  London.  S.W.,  and  a  committee  has  been  appoint<;d 
to  interview  a  representative  of  the  latter  firm. 

Denbigh.— Hvdro-Electric  Pl.^xt.— A  hydro-electric  plant, 
deriving  its  energy  from  the  River  Ystrad,  was  recently  started 
up  to  supply  the  North  Wale.';  Mental  Hospital.  Denbigh.  By 
the  erection  of  a  reservoir  and  dam,  a  head  of  15  ft.  has  been 
made  available.  The  plant  consists  of  a  l'it)-h.p.  vertical-shaft 
Francis  turbine  directly  coupled  to  an  .S4-kW,  120-V  genera- 
tor. The  set  runs  at  '270  r.p.m.  The  plant  replaces  three  H.> 
kW  st«ara  .sets,  and  it  is  proposed  to  extend  i(j  later  to  utilise 
the  water  power  which  still  remains  available.  The  plant  was 
supphed  and  erected  by  Messrs.  J.  Gordon  &  Co. 

Elgin. — Progress  of  Electricity  Scheme. — Work  in  con- 
nectaon  with  the  new  electricity  supply  undertaking  has  com- 
menced. The  site  is  prepared  for  the  works,  and  cables  are 
being  laid.  The  Street  Lighting  Comiiiitt-ee  has  recommended 
the  acceptance  of  the  company's  offer  for  public  lighting  in 
the  centre  of  the  town.  The  whole  of  the  work  is  being  car- 
ried out  by   Edmundson's   Electricity  Corporation. 

Fiji. — Scv.\. — ^A  new  steam  generating  set  was  put  into 
commission  by  the  municipality  two  or  three  months  ago. 
According  to  the  Commonwealth  Engineer^  it  consists  of  two 
B.  ct  W.  double-drum  boilers  of  "i.So'i  sq.  ft.  heating  surface, 
wth  superheaters  and  chain-grate  stokers,  a  350-kW  Allen- 
Crompton  compound  condensing  set,  and  accessories. 

Gillingbam  (Kent).— Price  Keductions.— The  Town  Coun- 
cil has  reduced  the  price  of  electricity  for  lighting  from  9d. 
to  S}d.  per  kWh,  and  for  heating,  cooking,  &c.,  from  IJd.  to 
to  lid.  per  kWh. 

High  Wycombe.— Price  Reductions.— The  Electric  Light 
Co.  has  reduced  the  price  of  electricity  for  power  to  6d.  per 
kWh  for  the  first  100  units  per  quarter,  3id.  per  kWh  for  the 
next  3,U0O,  and  'iid.  per  kWh  beyond,  from  October  1st. 

Hoole. — New  Tr-Ansforjiee  St.\tio.\. — The  preparations  for 
the  building  of  a  transformer  station  at  Hoole,  Cheshire,  are 
now  complete,  and  the  work  is  to  be  immediately  commenced. 
The  site  has  been  leased  to  the  Chester  Corporation  for  "il 
years  by  the  Hoole  Urban  District  Council.  The  laying  of 
cables  in  certain  streets  will  also  be  proceeded  with.  The 
electricity  will  be  tran.smitted  from  Queen's  Ferry  to  Hoole 
for  lighting  and  power  purposes,  and  it  is  anticipated  that 
the  electrical  energy  will  be  available  at  Hoole  in  four  months 
time. 

London. — St.  Marylebone. — Loan  Sanctioned.—'Yhe  Elec- 
tricity Commissioners  have  sanctioned  tie  borrowing  of  j682,750 
in  respect  of  the  1920  plant  extension  scheme.  The  balance 
of  the  i'85,550,  for  which  sanction  was  sought,  is  to  be  met 
from  revenue. 

Plant  Purchase. — The  Electricity  Supply  Committee  recom- 
mends the  purchase  of  a  60-kW  Belliss-G.E.C.  105-V  excit«r, 
a  2,o(X»-gallon  steel  tank,  and  a  set  of  Crosby  indicators  from 
the  Hampstaad  Borough  Council  for  the  sum  of  £200. 

Heport  on  Breakdown. — ^The  Oerlikpn  Co.,  reporting  upon 
the  mishap  in  February  last,  which  involved  the  stripping  of 
one  of  the  wheels  of  an  8,000-kW  turbine  and  damage  to  the 
rotor,  states  that  the  structure  of  the  steel  used  in  the 
blading  of  the  runner  wheels  was  uneven,  and  attributes  this 
to  the  lowering  of  the  quality  of  steel  brought  about  during 
the  war. 

Harmpstead  Bulk  Supply. — The  Electric  Supply  Committee 
reports  that  the  transfer  of  consumers  to  the  St.  Marylebone 
source  of  supply  was  completed  by  the  Hampstead  authorities 
on  August  2.5th,  and  the  plant  at  the  Hampstead  station  has 
been  closed  down. 

Hackney.— year's  Worhhuj.—.\.  total  leveiuie  of  flG8,76.'3 
was  earned  by  the  municipal  electricity  undertaking  during  the 
year  ended  March  ^Ist  last.  This  compared  \\itb  a  revenue  of 
£158,316  in  the  previous  year.  The  working  expenditure 
totalled  £H1,5(A,  as  against  £100,651,  leaving  u,  balance  of 
£81,199  (£o6,16o).  To  this  was  added  bank  interest,  and 
against  the  total  £48,492  was  charged  for  loans,  &c.,  making 
the  net  result  a  profit  of  £32,733,  as  compared  with  £13,170 
in_  1920-21.  Capital  expenditure  out  of  revenue  amounted  to 
£7,688,  and  the  net  surplus  was  transferred  to  reserve 
(£3,500)  and  allotted  to  rate  relief  (£21,381).  £72,155  was 
expended  on  capital  account,  including  items  of  £23,758  for 
buildings,  £17,991  for  machinery  and  plant,  and  £28,605  for 
mains  and  services.  There  wa.s  ,i  slight  decrease  in  the 
amount  of  energy  sold,  the  total  being  17,426,605  kWh,  as 
against  17,439.387— or  .07  per  cent,  decrease.  Mr.  Robinson, 
the  borough  electrical  engineer,  states  in  his  report  that  the 
loss  of  £165  on  the  sales  department  was  due  to  the  fall  in 
values  of  stock.  The  prices  for  energy  were  comparatively 
low  during  the  year,  but  the  new  tariff  put  into  force  in 
March  last  compares  very  favourably  with  the  charges  of  the 
majority  of  British  undr-rtakings.  The  result  is  to  be  seen 
in  the  increased  profits.  ITie  generating  cost  was  reduced 
from  1.32d.  to  1.14d.,  bringing  it  back  to  the  1019-20  level. 

Price  Bedoction.-^ -The  W.-(niinster  Electric  Supply  Cor- 
poration is  reducing  the  chare.-:  for  electricity  by  Id.  for  the 
first  1.000  kWh  used  for  lighting.  From  the  Michaelmas 
quarter's  readings  the  chargf.<;  will  be  as  follows : —Lighting  : 
For  first  4,000  kVSTi,  6Jd.  per  kWh;    for  all  kWh  used  in 


excess  of  4.000,  5d.  per  kWh.  Heating,  cooking,  and  motors : 
It  taken  through  a  separate  meter,  lid.  per  kWh.  The  above 
rates  are  subject  to  a  minimum  charge  of  10s.  per  quarter. 

Monmouth. — I^oan. — The  Town  Council  has  decided  to  make 
application  to  the  Electricity  Commissioners  for  sanction  to 
borrow  £6,000  for  repairs,  &c.,  to  the  electricity  works. 

Morley. — PRorosED  Price  Eeddctioxs.— Tlie  Electricity 
Committee  has  recommended  the  Corporation  to  reduce  the 
(barge  for  electi-icity  for  lighting  from  lOd.  to  8d.  per  kWh, 
and  to  reduce  the  charges  for  power  purix)ses  by  20  per  cent. 

Oldham. — Year's  Working. — The  report  of  the  borough 
electrical  engineer  (Mr.  P.  Tj.  Ogden)  for  the  year  ended 
March  25th  last  shows  that  the  total  income  of  the  electricity 
department  was  £169,138.  comparing  with  £146,845  in  the 
previous  vear.  The  working  costs  amounted  to  £124.66-1.  as 
against  £117,,326.  leaving  a  gross  surplus  of  £14.474  (.£29.519). 
To  this  was  added  a  b,alance  from  the  previous  account  and 
interest,  making  a  total  of  £.56.50lii  available.  Capital  charges, 
Ac.  including  £3.836  transferred  to  reserve,  ab.sorbed  £55,100, 
giving  a  net  profit  of  £1.403.  which  compared  with  £3.836  in 
1920-21.  .'V  total  of  £170.479  was  spent  on  capital  account 
during  the  year.  This  was  distributed  as  follows: — Bnildin-- 
machinery,  and  plant,  £110,590;  street  mains,  .£40.226;  mm 
vices.  £3.1.52;  and  transformers,  £16.511.  Contrary  to  ino.-.t 
undertakings,  the  amount  of  energv  sold  increased^rom 
lS.340.a42  to  22.245.947  k\\Ti— the  principal  increa.se  being 
due  to  larger  power  sales.  Durins  the  vear  a  great  deal  of 
new  plant  ha«  been  inst^illed.  This  ificludcs  two  6.000-kW 
■\[etropolitan-Vickers  turbo-alternators;  three  cooling  towers; 
two  26,000-lb.  and  one  35.000-Ib.  B.  &  W.  boilers  and  acces- 
sories; and  a  30-ton  overhead  travelling  crane.  Procress  has 
also  been  made  in  the  erection  of  a  f\irther  6.000-kW  turbo- 
alternator:  two  1..500-kW  rotary  converters:  and  two 
35.0r)0-lb.  boilers.  The  low-pressure  supply  mains  have  been 
extended  a  distance  of  10,668  yd. 

Peterhead.— Electricity  Scheme.— Tlie  Town  Council  has 
asked  Mr.  E.  -T.  Williams.  Scottish  district  manager  to 
Edmundson's  Electricity  Corporation,  Ltd..  London,  to  pre- 
pare an  electricity  scheme  for  the  borough. 

Ramsgate.— Price  Reductions. — Tlie  Electric  Supply  Co.. 
Jjtd..  has  reduced  the  price  of  electricity  to  8d.  per  kWh  for 
the  first  50  kWh  per  quarter,  to  7id.  per  kWh  for  the  nest 
4-50  kWh.  and  to  7d.  per  k'^Ti  beyond. 

Reigate. — ^Loan  Sanctioned.— The  Town  Council  has  re- 
ceived sanction  to  a  loan  of  £5,000  for  mains. 

Slough.  —  Special  Order.  —  The  Slough  and  Datchet 
Electric  Supply  Co.  is  applying  to  the  Electricity  Commis- 
sioners for  a  Special  Order  authorising  the  confirmation  of 
an  agreement  between  the  company  and  the  Slough  Urban 
District  Council  and  to  amend  the  provision  of  the  Slough 
Electric  Lighting  Order,  1902. 

St.  Helens. — Year's  Working. — Referring  to  a  note  in  our 
last  issaie.  Mr.  F.  N.  Rendell-Baker,  electrical  engineer  to 
the  Corporation,  points  out  an  error  in  onr  surnmarv.  wMch 
we  regret.  It  was  stated  that  the  amount  of  £-1.888  carried 
forward  for  the  year  1921  and  1922  included  the  sura  of 
£3,862  brought  forward  from  the  previous  year;  this  is  not 
so.  The  £3,862  was  the  amount  of  the  net  profit  for  the 
vear  1920-21,  and  was  carried  direct  to  the  re.serve  fun*' 
The  amount  of  £4.888  representt'd  the  absolute  net  profit 
for  the  year  1921-22.  and  this  was  after  providing  £1,421  for 
revenue  contributions  to  capital.  " 

Stevenage. — Electricity  Supply. — Tlie  Urban  Council  has 
consented  to  the  arant  of  a  Special  Order  authorising  the 
Rt<^venage  Motor  Co.  to  supplv  electricity  to  the  town.  The 
Council  h.18  also  agreed  to  the  company  laving  down  the 
necessary  cables  pending  the   grant  of  the   Order. 

Swansea. — Extension  of  Supply. — Plans  for  the  extension 
of  the  electric  light  to  Sketty  and  Dunvant  by  co-operation 
with  two  local  collieries  are  under  consideration  by  the 
Highways  Committee  and  the   Electricity  Committee. 

Venezuela. — Mahacaibo.— A  number  of  local  concerns  have 
contributed  the  amount  necessary  for  the  construction  of  a 
new  electric  plant  for  the  city  of  Maracaibo.  The  order  for 
the  machinery  will  be  shortly  placed. — lieuicr's  Trade  Service 
(Caracas). 

Wickford.— Special  Order. — The  Wickfonl  and  District 
Electricity  Supply  Co.,  Ltd.,  has  ajiplied  to  the  Electricity 
C'ommissioners  for  authority  to  provide  and  distribute  elec- 
trical energy  for  hghting,  heating,  iVc.  within  certain  por- 
tions of  the  parishes  of  'Wielcford,  Downham,  Ramsden,  Bell 
House,  and  Eunwell. 

Wimbledon. — Action  tor  Wrongful  Dismissal.— At  the 
meeting  of  the  Town  Council  on  Monday  last  a  report  of  a 
sub-committee  on  the  settlement  of  the  action  brought  against 
the  C-onncil  by  Mr.  H.  Tomlinson  Jx-e,  for  alleged  wrongful 
dismissal,  was  discu.s.sed  and  approved  by  a  large  majority. 
At  the  time  of  his  dismissal  the  Council  paid  Mr.  Lee  four 
months'  salary,  and  after  a  writ  was  issued,  paid  into  Court 
a  further  sum  making,  with  the  previous  payment,  six 
months:'    salary,  as  already  reported  in  onr  pages. 
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TRAMWAY    AND    RAILWAY    NOTES. 


Continental.— Spain.— The  Tranvias  Electricos  de  Vigo  is 
about  to  extend  its  lines  so  as  to  cx)nnect  the  port  with  the 
•  neighbounug  towns  of  Redondela,  I'anjon,  Kamallosa,  Gon- 
domar,  iiayona,  and  Canido,  thesii  extensions  comprising 
a  further  length  of  17  kilometres.  The  estimated  preliminary 
outlay  amounts  to  7,(KXI,(XX)  pesetas.  New  road  construction 
will  tirst  be  taken  in  hand,  and  tenders  for  this  part  of 
the  work  will  shortly  be  cxainined.—Hculer'a  Trade  Service 
(Madrid). 

Croydon. — Proposed  Track  Reconstkixtion. — At  a  recent 
meeting  of  the  Town  Council  plans  for  the  reconstruction  of 
the  main  tramway  route  at  an  estimated  cost  of  ^^'.259,625 
were  submitted  by  the  Tramways  Committee,  which  also  pro- 
poses to  enter  into  an  agreement  with  the  L.C.C.  for  the 
through  running  of  double-deck  cars  between  Parley  and 
Jx)ndon.    The  matter  was  deferred  imtil  October  23rd. 

Dover. — Bailless  Cabs  Rejected. — The  Town  Council  has 
rejected  a  recommendation  by  the  Tramways  Committee  that 
powers  bo  applied  for  to  run  railless  cars  in  the  town  on 
account  of  the  cost  of  obtaining  the  powers  not  havmg  been 
J  Deluded  m  the  estimates.  The  estimated  cost  of  the  work 
and  the    purchase  of   three   double-deck  cars  was   iti.OOO. 

Glasgow.— New  Routes.- The  immediate  extension  of  the 
tram'.vays  to  Dutocher  is  proposed. 

The  Corporation  has  approved  of  a  scheme  of  improvements 
at  the  Cross,  which  includes  laying  a  track  on  each  side  of 
the  old  Tolbooth  Steeple. 

Guatemala. — San  Jose. — A  contract  has  been  granted  to  a 
newly-established  company  with  a  capital  of  2,000,000  dollars 
to  work  an  electric  street  railway,  nme  miles  in  length,  in 
the  town  of  San  Jose,  Guatemala,  permission  bemg  given  to 
extend  the  lines  beyond  the  city  limits  to  the  Departments  of 
Chimaltenango  and  Sacatepequez,  these  extensions  to  be 
completed  within  two  years.  The  Ministry  of  Promotion, 
which  has  granted  the  concession,  has  stipulated  that  the 
railway  shall  not  be  on  the  overhead  trolley  system,  and 
shall  be  built  of  regulation  gauge  steel  rail. — Renter's  Trade 
Service   (Guatemala  City). 

London. — Tube  Extension. — The  Evening  News  is  officially 
informed  that  a  contract  for  the  building  of  the  second  por- 
tion of  the  Hampstead  Tube  extension — between  Hendon 
and  Edgware — was  signed  on  October  1st.  The  successful 
contractors  are  the  Foundation  Co.  The  contract  was  ob- 
tained in  close  competition  with  more  than  a  dozen  of  the 
leading  British  contractors,  and  is  for  £258,468,  bringing 
up  the  total  contract  for  the  extension  to  roughly  i£l,500,000. 
The  work,  which  has  to  be  completed  within  two  years,  in- 
cludes the  building,  tunnelhng,  bridging,  and  completion  of 
the  four  miles  of  track  between  Hendon  and  the  terminus  at 
Edgware.  Work  will  be  begun  at  once,  it  will  be  continued 
at  full  pressure  throughout  the  winter,  and  will  provide 
employment  for  several  thousand  men.  The  managing  direc- 
tor of  the  Fouudation  Co.,  Mr.  Walter  Rutherford,  pi-eviously 
acted  in  the  same  capacity  for  Dick,  Kerr  &,  Co.  and  the 
London  Electric  Co.  The  company  was  only  formed  in  Feb- 
ruary, and  this  is  its  first  big  contract. 

"  Speed  Up." — On  October  2nd  the  Underground  inaugu- 
rated a  further  speeding-up  of  the  train  services  over  its 
system.  During  the  past  few  months  several  sections  of  the 
various  lines  have  been  re-signalled,  and  more  rolling  stock 
has  been  acquu'ed,  thus  enabling  improvements  to  be  made 
in  the  autumn  services. 

On  the  District  Railway  the  train  speeds  during  normal 
hours  of  the  day  and  on  Sundays  will  be  accelerated,  and 
the  running  time  of  trains  to  Wimbledon,  Richmond,  and 
the  Ealing  line  reduced  by  from  one  to  three  minutes. 
Wimbledon  is  to  have  more  trains  during  the  normal  hours 
of  the  day ;  there  will  be  a  ten-minute  service  of  trains 
instead  of  a  hfteen-minute  service.  This  in  tiu"n  will  increase 
the  mid-day  service  of  trains  between  Eai'l's  Court  and  Man- 
sion House  from  three  minutes  to  two  and  a-quartcr  minute.'-. 
The  Circle  trains  will  be  strengthened  from  foiu"  to  five 
car  trains  throughout  the  day.  A  new  theatre  train  for  the 
Richmond  line  will  leave  Mansion  House  at  12.30  a.m.,  this 
being  the  last  train  also  to  Eahng  qjid  Hounslow. 

On  the  Bakerloo  line  all  trains  during  the  rush  hours  will  be 
built  up  to  six-car  trains  instead  of  five  cars.  The 
through  Watford  trains  will  be  accelerated  by  three 
minutes  during  the  rush  hours  by  non-fif<ipping  some  of  the 
quieter  stations.  A  latei  train  to  Watford  will  be  run,  and 
on   week-days  a  special  late  train   will  run. 

During  the  busy  hours  the  service  on  the  Piccadilly  line  is 
to  be  speeded  up  from  a  three-minute  to  a  two  and  a-half- 
minute  service,  and  six-car  trains  will  be  run.  The  theatre 
services,  too,  are  to  be  improved  by  reducing  the  headway 
from  four  minutes  to  three  and  a-half  minutes;  the  ."siieeding- 
up  on  this  line  has  been  made  possible  by  the  introduction 
of  new  rolling  stock  and  readjustment  of  the  electric  pneu- 
matic signaJhng.  On  week-days  a  special  late  train  will 
run. 

A  big  speeding-up  of  the  service  on  the  Hampstead  and 
Highgate  lines  has  been  effected  by  the  introduction  of  eight 


™ore  trams  per  hour.  Thirty-eight  trains  instead  of  thirty 
will  be  run,  and  the  closer  working  will  permit  of  additional 
non-stoi)  running  during  the  busy  hours.  The  journey  time 
Irorn  Strand  to  Golders  Green  will  be  nineteen  minutes  in- 
stead of  twenty-one  minutes,  and  to  Highgate  fifteen  rnihutes 
mstead  of  seventeen  minutes.  When  the  extension  to  Edg- 
ware is  completed,  the  Underground  anticipate  being  able 
to  run  through  from  Strand  to  Edgware  in  thirty  minutes  and 
Hendon  is  twenty-three  minutes.  Special  late  trains  will  be 
run. 

The  siren  system  will  be  installed  at  Charing  Cross  station 
in  order  to  minimise  delay,  as  it  has  been  proved  that  where 
this  scheme  is  working  it  enables  a  considerable  acceleration 
in  the  service  by  reducing  station  stops  and  the  holding-up  of 
trains  between  stations. 

Additional  trains  are  being  fitted  into  the  schedules  on  the 
Central  London  line  to  ensure  a  continuous  2-minute  service 
throughout  the  day.  The  .service  to  Ealing  Broadwav  will 
be  strengthened  by  the  introduction  of  .seven-car  "trains. 
This  will  be  appreciated  by  City  workers,  as  the  new  C.L.R. 
route  is  steadily  providing  relief  to  the  District  passengers. 

Owing  to  the  success  of  the  experimental  train  which  has 
been  constructed  for  the  Piccadilly  tube,  with  pneumatically- 
controlled  doors,  two  further  trains  of  this  description  will 
be  put  into  service  next  week.  The  advantage  of  the  new 
train  is  that  48  ft.  of  door  space  is  provided,  as  against  30  ft. 
in  the  ordinary  train;  that  is  to  say,  there  are  twice  the 
nuinber  of  doorways  4  ft.  6  in.  wide,  against  3  ft.  on  the 
ordinary  trains.  So  successful  has  this  train  proved  to  be 
that  in  future  all  new  tube  tfa'ins  will  ix;  constructed  on 
similar  lines,   and,   where  possible,  the  older  type  converted. 

To  minimise  bcwking-office  congestion  after  the  theatres 
have  closed,  arrangements  have  been  made  to  issue  return 
tickets  from  the  more  important  tube  stations. 

.\fter  brighter  trains,  brighter  stations.  Charing  Cross  sta- 
tion is  therefore  to  be  taken  m  hand  for  a  complete  internal 
redecoration.  Other  stations  will  follow,  and  improvements 
in   the  working  of  the  railways  are  foreshadowed. 

Extension  of  Time.— The  Minister  of  Transport  has  ex- 
tended the  time  for  the  completion  of  the  railway  and  works 
authorised  by  the  Wimbledon  and  Sutton  Railway  Act,  1910, 
until  July,  1924. 

Manchester.— Fares.— The  Tramway  C<jmmittee  has  de- 
cided to  continue  the  reduced  fares  in  spite  of  a  loss  of 
over  f  50,000  since  the  reduction  was  made.  The  Committee 
considers  that  public  convenience  should  come  before  profits. 
The  present  scale  will  be  maintained  to  the  end  of  the 
financial   year. 

Plymouth.— Accident.— While  a  small  tramway-car  used 
as  a  travelling  workshop  and  a  grinding  machine  were 
descending  Tavistock  Road,  a  long,  steep  hill,  at  midnight  on 
Saturday,  the  grinder,  which  was  leading.  I)ecyme  un- 
coupled. The  machine  dashed  down  the  hill,  and,  after  turn- 
ing the  curve  at  Drake  Circus,  left  the  track  and  crashed 
into  a  shop.  .A  workman  named  Joseph  Parker,  4S,  who 
was  on  the  machine,  was  fatally  injured.  Two  other  men 
jumped  off. — Daily  Mail. 

Rawtenstall. — Through-runninc— The  Corporation  has 
agreed  to  the  through-running  of  tramcars  between  Accrington 
and  Rawtenstall  up  to  October,  1923. 

Wakefield.— New  Track.— The  Yorkshire  (West  Riding) 
Electric  Tramways  Co.,  Ltd.,  is  giving  notice,  under  Section 
34,  sub-section  2.  of  the  Wakefield  and  District  Light  Railway 
Order,  1901,  of  its  intention  to  lay  a  double  line  in  place  of 
the  present  single  line  from  Wakefield  Bridge,  along  Don- 
castor  Road,  to  the  Galder  and  Hebble  Bridge,   Wakefield. 


TELEGRAPH    AND    TELEPHONE    NOTES. 


.Vnf^loi'rench  Telephone  Service.-  Im.i;i;.ased  IVilities.— 
The  postal  suix'rintendent  of  the  Seine  Inferieure  Depart- 
ment has  informed  the  Chamber  of  Commerce  of  Rouen  that 
an  agreement  has  been  concluded  between  the  i>ostal 
authorities  of  Fiance  and  Great  Britain  for  telephonic  com- 
munication to  be  luade  between  all  exchanges  in  the  Some 
Inferieure  and  all  Briti.sh  exchanges. — llcutcr  (Rouen). 

Australia.— Wireless  TEr.EOR.\PHY.— Sir  William  Vicaro  has 
iK'en  appointed  chairman  of  the  .\raalgamated  Wireless  Co. 
instead  of  Mr.  Hughes,  the  Prime  Minister,  who  does  not 
want  the  position. — Financial  Timis. 

Ireland.— Postal  Strike  Settlement.— The  settlement  of 
the  Irish  postal  strike  at  midnight  on  September  29th  was 
entirely  unexpected,  .says  The  Times.  The  postal  servants 
have  taken  the  ttrins  which  the  Government  offered  to  them 
on  the  eve  of  the  strike — namely,  the  application  of  the 
wages  cut  in  two  instalments.  The  first  instalment  of  three- 
eights  will  operat.e  as  from  September  1st.  and  the  second, 
of   five-eighths,   will   be  enforced  on   December  1st. 
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Italy. — Telei'HONE  Extensions, — The  city  of  Florence  is 
about  to  enter  into  contracts  for  an  entirely  new  telephone 
equipment,  to  be  installed  and  in  working  order  within  the 
next  two  years.  Action  by  the  municipality  has  been  in- 
fluenced by  the  serious  damage  occasioned  to  existing  over- 
head lines  during  the  heavy  snowstorms  of  last  winter,  when 
many  telephone  wires  in  all  parts  of  Italy  were  broken  down. 
The  present  scheme  contemplates  the  placing  of  all  cables 
underground.  The  Florence  .section  forms  part  of  the  Italian 
State  telephone  system,  for  which  all  contracts  are  nego- 
tiated by  the  Central  .Administration  at  Rome.  During  the 
war  telephone  equipment  in  many  Italian  centres  was  allowe<l 
seriously  to  deteriorate.  It  is  now  proposed  to  replace  sucli 
defective  installations  as  rapidly  as  possible,  so  that  durmg 
the  next  few  years  a  considerable  amount  of  equipment  will 
be  required. 

The  Citv  of  Leghorn  has  also  resolved  to  expend  4,000,000 
lire  (nominally  fl60,0(X).  but  no  more  than  £40,000  at  the 
present  rate  of  exchange)  upon  telephone  improvements. 
The  contemplated  work  will  include  the  construction  of  an 
entirely  new  post  and  telegraph  office,  upon  which  a  com- 
mencement was  made  under  previous  legi-slation.  The  instal 
lation  of  new  equipment  is  expected  to  take  place  with 
greater  speed  than  hitherto. — Reuter's  Trade  Servu-e  (Rome). 

Switzerland.— New^  Wireless  Station. — A  new  wireless 
telegraph  and  telephone  station  was  opened  at  Lausanne  on 
October  1st.  The  station  enables  constant  telephonic  com- 
munication to  be  kepi  up  with  aeroplanes  of  the  Paris- 
Lausanne  air  service. — Daily  Hail. 

Wireless  Convention. — The  Federal  Council  has  asked 
the  Federal  Assembly  to  authorise  it  to  adhere  on  behalf  of 
Switzerland  to  the  International  Wireless  Convention  con- 
cluded in  London  on  July  5th,  192;i. — licuter   (Berne). 

United  States. — CoMiinNiCATiON  Activities. — Commerce  Be- 
ports  says  that  every  American  communication  company  is 
aow  actively  engaged  in  the  construction  of  additional  facili- 
ties and  in  plans  of  new  routes  and  for  methods  of  improving 
operating  conditions.  .\s  in  the  Latin-American  republics, 
radio-telegraphy  is  not  a  Government  monopoly,  Americans 
have  secured  a  number  of  concessions  for  the  erection  of 
stations.  In  Buenos  Ayres  and  Rio  de  Janeiio  American, 
British,  French,  and  German  companies  have  united  to  erect 
high-power  stations.  American  radio  companies  are  also  de- 
veloping systems  of  radio  communication  with  Central 
America,  using  New  Orleans  as  the  main  centre  for  American 
transmission  and  reception.  The  consolidation  and  co-ordina- 
tion of  the  system  of  high-power  radio  stations  on  the 
Atlantic  coast  is  going  on  steadily,  and  is  keeping  pace  with 
the  development  abroad.  "  With  the  completion  of  the  new- 
Belgian  station  near  Brussels  and  the  new  Italian  station  at 
Cultano.  the  radio  traffic  will  undoubtedly  pass  into  the 
hands  of  .\merican  commercial  radio  companies.  The  same 
is  true  of  the  projected  extension  of  governmental  radio 
facilities  in  the  Far  East."  Among  the  new  submarine  cables 
planned  are  hues  from  New  York  to  Emden  via  the  Azores; 
a  line  to  Japan  by  way  of  Hawaii  and  Midway  Island ;  an 
extension  to  Brazil,  part  of  a  complete  circuit  around  the 
continent  of  South  .\merica :  and  a  cable  extension  along  the 
northern  coast  of  South  America,  touching  various  parts  m 
Colombia  and  Venezuela,  and  connecting  with  the  construct- 
ing company's  We.^t  Indian  system. 

Wireless  Telephony.— Tkansatlantic  Communication.— An 
attempt  to  transmit  the  human  voice,  as  well  as  musical 
selections,  by  wireless  telephony  across  the  Atlar»tic,  was 
made  on  October  1st  (Sunday)  between  Messrs.  Bamberger's 
store  in  Newark,  New  Jersey,  and  Me.ssrs.  Selfridge's.  of 
London.  Unfortunately,  complete  succe.ss  cannot  be  claimed, 
says  the  Daily  Telegraph.  Six  o'clock  on  a  Sunday  morning 
does  not  sound  too  inviting,  but  such  is  the  prevalent  en- 
thusiasm for  experimentid  work  in  connection  with  wireless 
that  before  that  hour  there  was  an  attendance  of  200  at 
Messrs.  Selfridge's.  The  two  receiving  sets,  which  form  part 
of  Mfssrs.  Selfridge's  wireless  equipment,  had  been  tuned  up 
overnight,  and  at  6..5  a.m.  both  operators  declared  they  could 
identify  sounds,  very  faint,  but  bearing  a  di.stinct  re- 
wmblance  to  a  woman's  voice  singing.  The  sound  continued 
for  a  few  moments,  but  it  was  impossibli-  to  identify  any 
words,  and  then  there  was  a  perfect  babel  of  notes  from 
ships,  and  from  the  various  wireless  stations,  which  elleit 
nally  jammed  the  receiving  instniments. 


CONTRACTS    OPEN    AND   CLOSED. 

{The-date  given  m  pareyithi ,,rn  ai  the  end  of  the  paragraph 
indicates  the  issue  o/  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


Noviiiiber  ilst.  Postmaster-General's  Department.  Tele- 
phone switchboard  parts.* 

Peuth  (W.A.). — November  15th.  Postmaster-General's  De- 
partment.   1.490  galvanised  tubular  poles.* 

yiEENSLAND  (M.ACKAV).— January  31st,  1923.  Boiler  and 
generating  plant,  switchboard,  and  transformers.  Messrs. 
Fiew  &  Bridger,  Queen  Street,  Brisbane,  are  the  consulting 
engineers. 

Belgium. — October  25th.  Third  Direction  G6n6rale  du 
Ministere  de  la  Defense  Nationale,  10,  Rue  du  Meridien,  Brus- 
sels. Twenty-nine  wireless  telegraph  and  telephone  sets  for 
the  Wireless  Division  of  the  Belgian  Army. 

Edinburgh. — October  17th.  Tramways  Department.  8G 
trucks,  electrical  equipment  of  cars,  &c.    Forms  from  manager. 

Egypt. — Mankalolt. — November  15th.  Installation  work 
in  connection  with  a  power  station  and  distribution  system. 
Director  of  Technical  Service,  Section  of  Municipalities  and 
Local  Commissions,  Savoy  House,  Cairo. 

Alexandru. — December  20th.  Administration  of  Porta  and 
i^ighthouses.  Eight  travelling  electric  portico  quay  cranes, 
eight  travelling  balcony  cranes,  eight  electric  lifts,  rails,  &c.* 

Cairo. — October  30th.  Egyptian  State  Railways.  Direct- 
coupled  steam  engine  and  alternator,  switchboard,  &c.,  for  the 
po\>er  hou.se,  Gabbary,  Alexandria.* 

Holmfirth. — October  18th.  Electricity  Department.  Ad- 
ditional conductor  on  existing  poles  fo/  converting  system  of 
supply  to  a.c.     (See  this  i.ssue.) 

New  Zealand. — .\uckland. — February  1st.  Twelve  5-ton 
(and  alternatively  3-ton)  electric  quay  cranes.  Four  5-ton 
(and  alternatively  3-ton)  electric  roof  cranes.  Six  1-ton  electric 
mono-rail  cranes.  Specifications  from  Messrs.  W.  &  A. 
McArthur,  Ltd.,  18-19,  Silk  Street,  E.G. 

Invercargill. — December  loth.  Southland  Electric  Power 
Board.  Turbines  and  valves,  generators,  exciters,  and  battery 
equipment,  steel  penstocks  and  valves,  switchboards,  switch- 
gear  and  cables,  for  the  Monswai  hydro-electric  development 
scheme.  Mr.  W.  Hinchev,  chairman.  Southland  Electric 
Power  Board,  P.O.  Box  121,  Invercargill,  N.Z.* 

Carterton. — November  25th.  Wairarara  Power  Board. 
Hydro-generating  plant  and  steel  pipe  line. 

Wellington.  —  November  28th.  Public  Works  Tender 
Board.  Two  exciter  transfonners  for  the  Waikato  power 
scheme.* 

January  9th,  1923.  One  electric  travelling  crane  (capacity 
27  tons)  for  the  Waikato  power  scheme.* 

Nottingham. — October     27th.        Electricity     Department. 

Two  6.5ll-kV.\,  3-phase  static  transformers,  two  900-kVA,  6- 
phase  ditto,  one  150-kVA,  single-phase  ditto,  three  steam- 
driven  turbine  boiler-feed  pumps,  four  gravity  bucket  coal 
conveyors  with  crushers,  accumulators,  &c.     (September  29th.) 

Portsmouth. — Electricity  Supply  Department.  One  4,000- 
kW  turbo-alternator,  with  condensing  plant,  one  water-tube 
Iwiiler  (30.0(KI  lb.  per  hour  capacity),  with  steel  bunker  and 
economisei-.     (September  29th.) 

South  Africa. — Johannesburg. — Novemtier  l(5th.  Muni- 
cipal Council.  Four  or  more  double-deck  tramcar  bodies  or 
four  or  more  single-deck  do.,  15  or  more  double-deck  bogie 
tramcar  complete  with  truck  and  electrical  equipment,  J5 
single-deck  do.  complete,  28  gear  w'heels.* 

Spain. — The  municipal  authorities  of  Villarrobleda,  pro- 
vince of  Albacete.  Tenders  invited  for  the  concession  for 
lighting  the  town  by  electiicity. 

*A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


OPEN. 

Australia. — Melboprne  -  J/nuary  .'51st  Victorian  Electri- 
city Commissioners.  Bark-pre^pure  steam  turbine,  driving  a 
1.500-kW  turbo-alternator  (Spec.  308).  four  water-tube  boilere 
aad  acceasories  (Spec.  317).     (September  22nd.) 


CLOSED. 

Belgium. — The  New  .\utwerp  Telepboue  and  Electrical 
Works  Co., of  Antwerp, last  week  submitted  the  lowest  tender 
to  the  Belgian  Post  and  Telegraph  authorities  in  Brussels  for 
the  suppiv  of  a  quantity  of  central  batterv  telephone  commu- 
tator.i. 

Holland. — .According  to  a  Berlin  newspaper,  the  Xcthei- 
lands  Stat<',  Railway  Administration  has  placed  an  order 
with  the  Bergmann  Electricity  Works  Co.,  of  Berlin,  for  the 
supply  and  erection  of  the  oveihead  conductor  network  in 
connection  with  the  electrification  of  the  fir.st  section — -Amster- 
dam-lx-yden — of  the  State  railways.  The  Berlin  company  is 
said  to  have  STibmitted  the  first  scheme  and  to  have  thereby 
gained  an  advantage  over  foreign  competitors. 

London. — Construction  of  new  railwav  between  Edgware, 
Church  Lane  and  a  point  north  of  Queen's  Road,  Jfendon, 
where  a  connection  will  be  made  with  the  line  now  being 
constructed  between  the  latter  point  and  Golders  Green. — 
The  Underground  Electric  Railways  Co.,  of  London,  has 
placed  a  contract  for  the  above  with  the  Foundation  Co.,  of 
Kingsway  (for  particulars  of  the  company,  see  Elec.  Rev. 
p.  310.  issue  of  March  .'^rd.  1922).  at  £258,468.  for  construction 
of  the  permanent  way,  steel  superstructures,  signalling 
station  buildings,  &c.  The  work  is  scheduled  to  be  completed 
in  14  months'  time. 
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Manchester. — The  Lancasbire  Electric  Power  Co.  has 
placed  au  order  with  the  British  Electric  Trac.?former  Co., 
Ltd.,  fur  Utu  4,'2.50-kVA,  3.3,000-V  transformers  in  connection 
with  its  liiikinfi-up  arrangements. 

Mitcham. — Urban    Council.     Accepted: — ■ 

Electric    Maht    insLillnlion    al    the   vestry    hall    and    office*    (£147).— County 
of   London    Electric  Supply  Co.,    Ltd. 

Reigate. — Town  Council.     .Accepted: — 

H.p.    feeders    and    extensions  to   distribution   network    (£4,101).)— Callcnder'a 
Cable    and    Construction    Co.,    Ltd. 

Shrewsbury. — Joint   Hospital    Board.     Accepted: — ; 

Installing   eliitric   light    .it   the    hospital    (£768).— VV.    Thomasson    &   Co. 

Torquay. — Electricity   Committee.     ."Xccepted: — 

Boiler-house    plant    for     the    new     power-house    station    at    Newton    .Abbot 
(£16,697).— Stirling    Boiler    Co. 

Woking. — Education    Committee,     .\ccepted: — 

Electric   light    installation    at    Maybury    school    (£12!)).— W.    Bradley. 


FORTHCOMINQ     EVENTS. 


Electrical  Power   Engineers'  Association  (Kent  Section).— Saturday.  Octo. 

bcr    7th.     At    ilic:    Church    Institute,    Uni.jn    Street,    .Maidstone.     At   3    p.m. 

(leiipral  niei'ting   at   6  p.ni-,  k^cture  on  "  Transformers,"  by   Mr.   S.  Austen 

Stigant. 
Institution  of   Electrical    Engineers   (Western    Centre). — Monday,    October 

!)th.     At   the    Merchant    Venturers'    Technical    College,    Bristol.     At    6    p.m. 

Inaugural  ad.lnss  by   the  Chairman,  Mr.  F.   Tremain. 
Institute    of    Marine    Engineers. — Tuesday,    October   10th.     At    the    Institute, 

the    .Minori.s,     Al    HM>  p.m.     Paper  on    "Conditions  to  get   High    Economy 

from    Oil    1-ucI,"  by  -Mr.  A.    K,  enes. 

Stoke    Newington    Borough    Council    Electrical     Exhibition,— .At    Edward's 

l.anc.     O.  l.il.rt    iaih-14lh. 

National  Association  of  Supervising  Electricians.— Tuesday.  October  10th. 
At  St.  Bride's  Institute,  Ludgate  Circus,  H.C.  At  6.45  p.m.  Lecture  on 
"  Single-ph.ise  Commutator  Motors,  their  Progress  and  Reasons  why  they 
demand   the  Attention  of  Power  Engineers,"  by  Mr.   F.  Creedy. 

Electro-Harmonic  Society.— Wednesday,  October  Hth.  At  Caxton  Hall, 
Westminster.    S.W  ,     .At    8    p.m.     Smoking  concert. 

Association    of    Engineers-in-Charge. — Wednesday,    October    11th.       Al    St. 

Hride's    Insiilul.  ,   HrM.;   Lane,    E.C.     At   7,30   p.m.     Presidential  address  by 

Prof.    II.  .s.    II.  Ii.Shaxv,   F.R.S.,   on  "The  Advantages  of   Incorporation." 
Optical    Society.      Ihur.d.iv,     October     12th.       .At     the     Imperial    College     of 

Vienc,    'M.uil,    K.  ,i,,ngton,  S.W.     At  7.30   p.m.     Ordinary    meeting. 
Edinburgh   Electrical    Society.— Fridav.    October   13th.    At  the    Philosophical 

Institute.  Own   Stre.t.     At  R  p.m.     Paper   on   "  Walkerburn   Hydro-electric 

Works,"    b'v    ^'r     G     P.    Ewan. 

British  Electrical  Development  Association. — S.\lesm.\nsiiip  Conferences.-- 
Fridav.  October  l:lth.  At  Caxton  Hall,  S.W.  At  7.30  p.m.  Paper  on 
"  Salesmanship    in   Relation    to   Lighting,"   by   Mr.    W.   E.    Bush. 

At  the  Drawing  Room  Cafi.  Newcastle-on-Tvne.    Thursday,  October  12th. 
Al   7.30  p.m.    .Address  by  Mr.  J.  W.    Beauchamp. 

Birmingham  and  District  Electric  Club. — Saturdav,  October  14th.  At  the 
Grand  Hotel,  Colmnre  Row.     At   7   p.m.     Paper  by  Mr.  F.  R.    Unwin. 
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SERVICE 


To  enable   us  to  complcDe   replies  to  queries    received    this 
week  we  need  the  names  of  manufacturers  or  suppliers  of  :  — 
The  CoiT'iELD  electric  washer. 


NOTES. 

The  Electro=  Harmonic  Society. — We  wish  to  remind  our 
ii';nlers  that  the  hrst  concert  of  the  present  sea.son  will  be 
held  on  Wednesday  next,  at  8  p.m.,  at  the  Caxton  Hitll, 
Westminster,  S.W.  (instead  of  Cannon  Street  HotelJ,  a 
change  which,  the  committee  believes,  will  be  generally 
approved  by  members.  There  is  every  promise  of  a  very 
successful  season.  The  following  is  a  list  of  the  later 
events:  Tuesday,  November  i4th,  l.idies'  night;  Tuesday, 
December  I'ith,  smoking  concert:  Wednesday,  January  lotii, 
smoking  concert;  Wednesday,  February  14th.  ladies'  night; 
Wednesday,  March  14th,  smoking  concert.  The  chairman  at 
next  Wednesday's  concert  will  be  Mr.  Bernard  M.  Drake, 
and  the  tirtistes  are  as  follows  :  Mi.ss  Constance  Drever, 
soprano;  Miss  P.arbarti  Saituiel.  contralto;  Mr.  Ivor  Walters, 
tenor;  Miss  Evelyn  May.  violinist;  Mi.ss  Beth  Tate,  -American 
comedienne;  Mr.  Harry  .\tkinson ;  Mr.  T.  C.  Sterndale 
Bennett;  the  Gleesome  Singers;  Mr.  Bernard  Flanders, 
.'V.E.A.M.,  pianist.  Extra  tickets  for  the  concerts  may  be 
obtained  at  2s.  6d.  each  for  single  tickets,  or  '2.s.  each  for 
two  or  more  tickets  on  application  to  the  hon.  .secretary,  Mr. 
VV.   E.  Eaue,  'Mk   Finsbury   Pavement  House.   B.C.'i. 

Swansea  Electrical  Exhibition. — Under  the  auspices  of 
the  Swansea  Corporation  Electricity  Department  a  ujost. 
successful  electrical  exhibition  was  opened  at  the  Drill  Hall 
on  Monday  afternoon  in  the  presence  of  a  large  gathering 
of  members  of  the  Corporation  and  general  public.  It  is 
the  first  exhibition  of  the  kind  ever  held  in  the  town,  and 
the  general  arrangements  have  been  designed  by  the  com- 
mittee, of  which  Col.  Alexander  Sinclair.  M.I.E.E.,  is  the 
chairman,  in  order  to  bring  to  tlie  notice  of  the  general  public 
and  particularly  to  housewives  the  manifold  uses  of  elec 
tricity.  There  are  %  .stands,  and  the  door  space 
covered   is  150  ft.  by  80  ft.  ;   the  stalls  are   very  artistically 


arranged.  In  addition  the  riding  sch(X)l  adjoining  has  been 
converted  into  a  kinema  hall  where  kinematograph  films 
are  daily  shown  illustrating  the  use  of  electric  power  in  the 
home  and  in  industry.  The  borough  electrical  engineer, 
Mr.  .J.  W.  Burr,  M.I.E.E.,  who  has  been  ably  assisted 
by  Mr.  Harry  Davies,  .-V. M.I.E.E.,  and  other  members  of 
the  staff,  was  warmly  complimented  at  the  opening  cere- 
mony which  was  performed  by  the  Mayor,  Aid.  W.  Owen, 
upon  what  his  worship  de.scribed  as  a  splendid  exhibition; 
he  referred  to  the  labour  saving  devices  exhibited,  and  urged 
the  public  to  adopt  them.  On  the  proposition  of  Col. 
Sinclair,  seconded  by  Mr.  Burr,  the  Mayor  was  heartily 
thanked  for  opening  the  exhibition.  The  visitors  then  went 
the  round  of  the  exhibits,  and  saw  a  complete  electric  bakery 
and  also  a  laundry  in  working  order,  the  former  supplying 
the  foodstuffs  sold  at  the  exhibition ;  flood-lighting  by  the 
British  Thomson-Houston  Co.,  which  had  a  double-front  shop 
window  set  up  for  the  purpose;  an  electric  bungalow,  prettily 
furnished;  electric  fires,  and  numerous  novelties  in  the  way 
of  lighting  effects.  In  the  Kinema  Hall  a  wireless  telephone 
.set  is  set  up  which  has  a  range  of  from  300  to  20,0(KI  metres, 
and  during  the  exhibition  concerts  are  heard  from  the  Pans 
Opera  House.  The  exhibition  runs  until  the  14th  inst.,  and 
is  already  proving  of  great  educational  value  with  regard  to 
the  uses  to  which  electric  power  can  be  put. 

The  following  is  a  complete  list  of  the  exhibitors  : — Anna- 
ture  Repairing  &  Supply  Co.,  Ltd.;  Automatic  Telephone 
Manufacturing  Co.,  Ltd.;  Beatty  Brothers,  Ltd.;  British 
Electric  Transformer  Co..  Ltd. ;  Britisli  Thom.son-Houston 
Co.,  Ltd.;  Cable  .Accessories  Co.,  Ltd.;  Callender's  Cable 
and  Construction  Co..  Ltd;  Carron  Company;  Electric 
Appliances  Co.,  Ltd.;  Engineering  Equipment  Co.  (1919); 
Furneaux  and  Thomas;  General  Electric  Company, 
Ltd.;  Haslam  and  Stretton,  Ltd.;  Hblophane,  Ltd.; 
Hotpoint  Electric  .\ppliance  Co.,  Ltd.;  Jackson  Elec- 
tric Stove  Co.,  Ltd.;  .lohn  Kerr  it  Co.;  Meetropolitan- 
Vickers  Electrical  Co.,  Ltd.;  Morgan  Brothers;  Ransomes, 
Sims  and  Jefferies,  Ltd. ;  Rawlplug  Company.  Ltd. ;  Singer 
Sewing  Machine  Co.,  Ltd.;  Smitli  and  Page;  Sun  Electrical 
Co..  Ltd.;  Mr.  Velardo;  Mr.  John  H.  Whitehouse;  D.  O. 
Williams  i  Co.,  Ltd. 

SHmmer  Time  Ending. — Summer  time  will  cease  at  3  a.m. 

(summer  time)  in  the  morning  of  Sunday  next,  October  Sth. 
when  the  clock  will  be  put  back  to  '2  a.m. 

Appointments   Vacant. — Electrical  engineer  for  India,   for 

the  Calcutta  Electric  Supply  Corporation;  electrical  fitter,  for 
Borough  of  Torquay;  teacher  of  electrical  installation  (Monday 
evenings),  tor  the  Redhill  Technical  Institute.  (See  our 
advertisement  pages  to-day.) 

A  Maximum  Demand  Problem. — A  correspondent  writes: 
"  Could  some  of  your  readers  answer  the  following  query'.'  It 
is  very  important,  as  I  know  of  cases  in  which  electricity 
charged  for  as  given  below  is  .50  per  cent,  in  cost  above  a  Hat 
d.c.    rate  for  the  same  description  of   work  : — 

"  How  far,  if  at  all,  will  a  consumer  on  a  3-pha«e  circuit, 
taking  his  current  through  a  maximum-demand  indicator 
(depending  on  temperature  rise),  be  affected  by  conditions 
outside  his  own  premises— i.e.,  assuming  (1)  a  very  low- 
power  factor  in  the  supply  main;  ('2)  a  unity  power  factor. 

"  It  would  seem  reasonable,  as  the  mains  are  wai-med  up  by 
the  extra  current,  when  power  factor  is  low,  that  the  maxi- 
mum deiutind  indicator  and  also  the  capacity  of  his  motors 
should  l)oth  be  affected  adversely  to  the  consumer." 

[This  qiierv  appeared  in  our  "  Correspondence  "  columns 
on  August  4th,  but  no  reply  was  forthcommg.  So  long  as 
the  declared  pressure  of  .supply  is  maintained  at  the  con- 
sumer's terminals,  there  is  no  obvious  reason  why  the  low- 
power  factor  of  the  general  load  (outside  his  premises)  should 
affect  his  meter  or  indicator  in  the  least.  The  warming-up 
of  the  mains  could  not  do  so,  as  the  amount  of  teat  eon- 
ductetl  along  the  service  cable  would  be  negligible;  more- 
over, power  factor  is  usually  at  its  lowest  when  the  general 
load'  is  siiudl,  and  the  current  in  the  mains,  therefore,  is 
at  a  low  value.  The  con.smuer  need  not  worry  hims<.>l(  about 
other  consumers'    power   factors.— Eds.    Elfx'.   Rkv.] 

Rural  Supply  from  a  .Municipal  Undertaking.— As  we  go 

to  press  we  have  f.'coived  the  fi.lli>wmg  letter  :  "  In  last 
week's  issue  of  the  Blix'thicai,  Hkvii;w.  page  450.  dealing 
with  Hereford,  it  is  stated  that  Herefoid  was  the  first  muni- 
cipality to  establish  a  scheme  for  supplying  towns  and  villages 
within  twenty  miles.  1  am  doubtful  if  this  statement  is 
correct,  as  the  Kilmarnock  Corporation  were  supplying  a 
large  part  of  Avrshiro  of  a  radius  of  twenty  miles  from  Kil 
marnock  power'  station  in  the  year  1914  In  this  area  are 
incUuled  five  other  burghs,  and  a  number  of  small  villages, 
and  we  have  connected  a  considerable  number  of  farms 
situated  near  our  transmission  lines.— Willi.\m  C.  Br.xox. 
engineer  and  manager.  Kilmarnock  Electricity  Supply.  Octo- 
ber 3rd,  19-2'2." 

Fatality.— lames  Smith  (IIL  of  Stanley.  Durh.im.  who 
climbed  a"  pole  to  dislodge  a  football,  came  in  contact  with  a 
live  wire  and  was  instantly  killed. 
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E.P.E.A.  WorkiiijJ  Agreements. — Tlu'  Electrical  Power 
.Engineers'  A?><x-i:U\ou  has  recently  conchuled  agreements  •nitli 
jfhe  Municipal  Employes'  Association  and  the  National  Amal- 
gamated L"nion  of  Enginemeu,  Firemen,  Mechanics.  Motorraen 
and  Electrical  Workers.  In  both  agreements  it  is  arranged 
that  in  the  .vent  of  the  E.P.E.A.  being  involved  in  a  dispute 
with  an  employer  in  the  electricity  industry,  the  other  unions 
shall  be  uotitied.  In  the  event  of  "an  officially  recognised 
dispute,  "  the  other  unions  agree  flot  to  permit  their  members 
to  take  the  place  of  members  of  the  E.r.E..\.,  or  to  accept 
a  sui'ervis(5ry  position  over  anyone  who  may  take  their-  places. 
Tliis  is  to  be  reciprocated  by  the  E.P.E.A.  in  the  case  of 
disputes  affecting  the  other  unions,  .loint  action  will  be  taken 
to  enforce  all  agreements  arrived  at  by  recognised  local  and 
national  bodies  in  the  electricity  supply  industry.  Where  the 
dispute  i.s  about  matters  other  than  the  enforcement  of  such 
agreements,  a  joint  meeting  of  the  executives  of  the  unions 
will  decide  whether  joint  action  shall  Ijc  taken.  Victimisation 
for  the  observation  of  these  agreements  is  guarded  again.st, 
and  it  is  provided  that  nothing  in  the  agreements  shall  restrict 
the  right  of  any  of  the  parties  to  accept  or  refuse  arbitration 
in  the  settlement  of  any  dispute.  The  agreements  are  subject 
to  annual  revision,  and  are  terminable  by  the  giving  of  six 
months'  notice.  In  the  agieement  with  the  National  Union 
of  Enginemen.  &c.,  the  E.P.E.A.  agrees  not  to  take  into 
membership  anyone  in  the  engine-room  or  boiler-house  who 
is  not  recognised  as  being  on  the  technical  .staff.  The  transfer 
of  mendjers  of  the  National  Union  to  the  E.P.E..\.  is  to 
be  arranged  between  the  local  officials  of  the  two  unions. 

Film  of  Coaling  Arrangements. — Under  the  auspices  of 
the  Mitchell  Conveyor  &  Tran.sporter  Co.,  Ltd.,  a  private 
view  of  a  film  showing  some  of  the  firm's  coal-handling 
machinery  was  .accorded  to  representatives  of  the  Press  last 
week.  The  first  portion  of  the  film  showed  the  travelling 
tran.sp.orter-crane  at  the  Blackburn  East  power  station  in 
operation.  This  is  an  electrically-operated  machine,  which 
can  be  used  either  for  lifting  and  tipping  coal  trucka  or 
fitted  with  a  grab,  as  a  crane  for  unloading  barges  in  the 
"adjacent  canal.  An  ingenious  form  of  cradle  is  used  to 
support  the  trucks  when  the  transporter  is  used  for  the  pur- 
pose of  tipping  the.se.  The  film  al.so  showed  the  boiler  coal- 
ing arrangement  by  which  an  electrically-hoisted  skip  feeds 
a  belt-conveyor,  which  discharges  into  the  boiler  hoppers. 
The  coaling  arrangements  at  the  Crewe  depot  of  the  London 
and  North-Western  Railway  were  then  shown.  This  plant 
consists  of  steel  fi-amework  in  the  form  of  an  arch,  beneath 
which  the  trucks  to  be  unloaded  are  shunted.  .At  the  top  of 
the  .stmcture  is  a  bunker  holding  sufficient  coal  to  siinply  the 
locomotives  for  21  hours,  from  ]20  to  140  tons.  The  ti-ucks 
are  raised  on  a  specially-designed  cradle,  which  retains  them 
.securely  without  damaging  thera.  Hooks  on  this  cradle 
engage  with  trunnion  nins  on  the  side  of  the  hopi^er  when 
the  upper  limit  is  reached  and  the  trucks  are  completely  in- 
verted. From  the  bunker  a  sho"t  leads  to  a  coal  valve  situ- 
ated at  the  correct  height  for  fillinT  the  tenders  of  locomo 
tives.  Through  this  valve  coal  is  released  in  half-ton  parcels, 
affording  a  means  of  checking  the  amount  supplied. 

"Who  Invented  the  Telephone?  "—This  question  has 
again  been  rai.sed,  in  connection  with  the  death  of  Dr.  A.  G. 
Bell,  and  in  a  letter  to  the  EJcctrical  World  Signor  Emil 
Bosehetti  fjuotes  an  Italian  magazine  to  the  effect  that 
.■\ntonio  Meuc<;i  anticipated  Bell;  but.  it  is  added,  Meucci 
him.self  had  been  forestalled  by  Innocenzo  Manzetti,  who  in 
ISfil  talked  clearly  by  telephone  over  a  distance  of  nearly 
two  miles.  The  magazine  states  that  .shortly  after  this 
demonstration  a  stranger  called  on  Manzetti  and  was  shown 
the  instrument;  on  leaving  the  laboratory  be  left  his  visiting 
card,  inscribed  "  Alexander  Graham  Bell,"  which  card  is 
now  in  the  posses.sion  of  Sir  E.  Berardin,  of  Ao-sta. 

The  Editors  of  the  Electrical  Warld,  however,  point  out 
that  Bell  in  1861  was  a  lad  of  H,  still  living  in  his  native 
country — Scotland. 

Harvesting  by  Electricity. — This  vc-jr,  harvesting  at 
Greater  Felcourt  Fariti.  East  Grinstead.  has  been  carried  out 
in  a  novel  manner  by  aid  of  electricity.  This  is  another 
triumph  for  electricity  in  the  Held  of  agriculture.  A  tractor, 
equipped  with  a  dynamo  for  generating  electricity,  w-as 
arranged  to  haul  a  reaper  of  the  usual  pattern.  This  reaper 
however,  differed  from  its  fellows,  in  that  an  electric  motor 
had  been  fitted  fjn  it,  to  operate  the  cutting  knives  and 
bindiiiL'  inerhani.sm.  Usually  a  reaper  is  worked  by  the 
friction  of  one  of  its  wheels  on  the  ground.  It  will  l)e  appre- 
ciated that  if  the  ground  is  soft,  or  if  the  reaping  machine 
is  not  drawn  along  quickly  enough,  the  knives  do  not  cut 
properly.  In  the  electrically-operated  machine  these  troubles 
do  not  arise,  for,  by  aid  of  a  controller,  something  like  that 
worked  by  a  motor-man  on  a  framcar,  the  farm  labotirer, 
seated  on  his  reaner,  ran  run  the  knives  and  other  parts  of 
the  mechanism  at  any  speed  that  lie  finds  most  siutnble.  A 
reaper,  when  elerlrirnllv  equipped,  will  cut  one-third  inure 
acres  in  a  day.  and  tloK  is  (he  .illiinportant  result  of  equip- 
ping it  electricallv.  The  cj'nat  secret  of  a  good  harvest  is 
gettinp  the  corn  home  quifklv  directly  the  correct  time  has 
arrived.  Thus  it  is  of  very  great  importance,  if  by  calling 
in  the  aid  of  electricity,  over  30  per  cent,  more  cutting  than 


usual  can  be  done  in  a  day.  Incidentally  the  clcctiiially- 
operated  reaping  machine  cuts  the  straw  closer  to  the  ground, 
so  that  the  length  of  straw  cut  is  a  maximum.  This  is  due 
to  the  knives  running  at  the  proper  speed,  as,  when  they  do 
not.  the  straw  is  bent  over  and  finally  cut  higher  up  than  it 
should  be. 

Thus  another  agricultural  success  has  been  achieved  by 
Mr.  R.  Borla.se  Matthews  at  his  all-electric  farm,  for  it  is 
only  a  few  weeks  ago  that  it  was  announced  in  our  columns 
that  hay  had  been  "made"  or  "cured"  (i.e.,  not  that 
grass  had  been  merely  "  dried  ")  in  large  ricks,  on  this  farm. 

The  following  technical  details  of  the  equipment  may  be 
of  interest  to  the  farmer  or  the  engineer  interested  in  electro- 
fanning  :  The  motor  is  rated  at  '2  h.p.,  and  its  speed  is  vari- 
able lietween  1,000  r.p.m.  and  l,60tl  r.p.m.,  a  suitable  com- 
bined starter  and  speed  regulator  being  used.  .After  being 
electrically  equipped  as  above,  the  ordinary  reaper  will  cut 
•22  acres  per  day  instead  of  the  16  acres,  which  is  its  usual 
maximum.  Although  a  good  deal  of  experimental  work  was 
required  to  bring  the  present  equipment  to  success,  it  is  yion- 
sible  to  fit  it  to  existing  reaping  and  binding  machines  at 
very  little  expense.  On  large  farms  the  saving  in  time  and 
gain  due  to  speedy  working  during  intermittent  spells  of  fine 
weather  will  repay  the  cost  in  one  season.  When  the  crop 
is  to  be  dried  and  cured  in  stacks  (by  Mr.  Matthcws's 
recently-described  system  for  hay-making),  rapid  cutting  is 
desirable  to  keep  pace  with  the  stack  building. 

A  New  Cable  Ship. — .\fter  nearly  h61f-a-century's  arduous 
work  in  iimnection  with  the  laying  and  repairing  of  submarine 
cables  in  all  jiarts  of  the  world,  the  well-known  cable  ship 
Furatiaii  of  Messrs.  Siemens  Brothers  &  Co..  Ltd.,  Wonhvi-b. 
is  shortly  to  be  replaced  by  a  new  one.  .Although  still  capable 
of  performing  her  duties  in  a  trustworthy  and  creditable 
manner,  the  good  old  vessel  was  gradually  becoming  obsolete 
in  various  ways,  and  in  order  to  meet  the  anticipated  increase 
in  cable-laying  during  coming  years,  the  company  decided  to 
build  a  new  .ship  designed  on  the  most  modern  lines  and 
complete  in  every  respect.  The  order  has  been  placed  with 
Messrs.  Palmers  Shipbuilding  and  Iron  Co..  Ltd.,  Hebburn- 
on-Tyne.  The  new  vessel,  which  will  be  ready  for  work  early 
next  year,  will  be  of  steel,  380  ft.  long"  and  48  ft.  wide,  and  the 
depth  to  the  upper  deck  will  be  '29  ft.  .3  in.  The  approximate 
dead  weight  will  Iw  6,700  tons.  The  ship  will  have  twin 
screws  and  will  be  driven  by  triple-expansion  engines;    suffi- 


C.S.    "  Fabad.ay." 


cient  oil  fuel  can  be  carried  to  give  a  steaming  range  of  about 
10,(X)0  miles.  There  will  be  four  cable  tanks,  capable  of  carry- 
ing  approximately  4,350  tons  of  cable. 

It  may  be  of  interest  to  recall  a  few  leading  imilirulars 
relating  to  the  cable  ship  Faraday.  This  vessel  is  of  inm,  and 
was  built  by  Messrs.  Charles  Mitchell  &  Co..  Ix>\v  Walker- 
on-Tyne,  being  launched  in  1874.  Her  length  is  360  ft.  4  in., 
breadth,  52  ft.  3  in.,  depth  of  hold,  34  ft.  7  in.,  gross  tonnage, 
0,028,  and  the  net  tonnage  2,934.  She  is  propelled  by  means 
of  twin  screws,  each  of  which  is  driven  by  a  compound  con- 
densing engine  of  a  nominal  horse-power  of  o(KJ.  There  are 
three  cable  tanks  in  the  ship,  two  of  which  have  a  capacity 
of  47,712  cubic  feet  each,  the  other  having  a  capacity  of  22,.5(X) 
cubic  feet. 

.Altogether  the  Faraday  has  laid  some  .50,000  miles  of  sub- 
marine cable  in  all  parts  of  the  world,  including  eight  sub- 
marine cables  across  the  .iVtlantic,  the  first  of  which  wau 
submerged  in  1874.  She  has  also  been  employed  for  carrying 
out  many  repairs  in  deep  water  up  to  depths  of  3,000  fathoms. 

Protection     Against     Case=hardening. — In   case-hardenin{< 

■■iiticlcs,  parts  of  which  arc  not  to  bo  cased,  it  is  well  known 
that  a  coating  of  i  opper  eltctrolytically  deposited  on  the 
latter  iiar.ts  affords  a  convenient  means  of  protection. 
Dipping  the  articles  in  solutions  of  copper  salts  is  ineffective. 
Ill  an  article  by  Prof.  L.  Guillet  in  the  flcnic  Civil  the  author 
gives  the  results  of  experiments  made  to  determine  the  least 
thickness  of  copper  that  suffices  for  the  purficwe,  from  wdiich 
we  learn  that  a  coating  of  0.02  to  0.03  mm.  affords  complete 
protection  at  a  tiMupciature  of  J.fXK.)  deg.  C,  whilst  the  ex- 
posed parts  are  cased  to  a  depth  of  1  mm. ;  if  the  casing  is  to 
be  2  mm.  thick  a  coating  of  0.03  to  0.04  mm.  is  required.  .\t 
a  temperature  of  850  deg.  C,  for  a  case  1  mm.  thick,  a  coat- 
ing of  0.01  to  0.02  mm.  sufficas. 
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INSTITUTION     NOTES. 


Institution  of  Kleclrical  Engineers.— Stuoent.s  Pkemiums. 
—The  Council  has  awai'Ued  students  preuuuius,  ol  the  value 
of  iiO  each,  to  :  Mr.  (J.  Uawson  (Biruimghani)  lor  his  paper 
on  the  "  Testing  of  Materials  used  in  Manulacture  of  JSlec- 
trical  Machinery  ";  Mr.  A.  Tustin  (Manchester)  for  his  paper 
on  ■'  Hydro-electric  Power  Supply";  Mr.  J.  C.  Stewart 
(Glasgow)  for  his  paper  on  "  iilectricity  in  Mines";  Mr. 
J.  A.  Cooper  (BinniughamJ  lor  his  paper  on  "  Long  Distance 
Telephony  ";  Mr.  H.  S.  Petch  (Lxmdon)  for  his  paper  on 
"Automatic  and  Semi-Automatic  Railway  Signalling  ';  Mr. 
h\  C  Lawrence  (Manchester)  lor  his  paper  on  "  The  Engi- 
neer and   Manufacturing   Coat." 

ScHoLARSHirs. — The  Council  has  al.so  awarded  the  following 
scholarships :  A  Salomons  Scholarship,  value  £10),  to  Mr. 
A.  H.  Maggs,  of  Bristol  University;  a  iJavid  Hughes  Scholar- 
ship, value  £40,  to  Mr.  VV.  H.  N.  Hellier,  of  University 
College,  Cardiff;  a  Paul  Scholarship,  value  £50,  to  Mr.  C.  A. 
Wilck,  of  Finsbury   Technical  College,  London. 

Westkkn  Ckntre.— -The  48th  ordinary  general  meeting  and 
t!ie  first  meeting  of  the  lO'i'i-'iy  session  of  this  Centre  of  the 
Institution  will  be  held  at  Bristol  on  October  9th,  when  Mr. 
F.  Treinain,  chairman,  will  deliver  his  inaugural  address. 
Tea  will  be  pn^vided  before  tlie  meeting. 

"  Science'  .\bstk.\cts." — On  the  recommendation  of  the 
Committee  of  Management  of  Science  Abstracts,  the  Council 
has  appointed  Mr.  W.  R.  Coojper,  M.A.,  B.Sc,  M.I.E.E.,  to 
be  Editor  of  the  publication  in  the  place  of  the  late  Mr.  L.  H. 
Walter.  It  will  be  within  the  recollection  of  many  that  Mr. 
Cooper  was  Acting-Editor  of  Science  Abstracts  in  the  first 
year  of  its  existence,  IS98,  and  subsequently  was  Editor 
from  1899  to  1901. 

Institute  01  iransport. — The  Council  has  presented  its 
report  of  the  progress  and  activities  of  the  institute  during 
the  third  year  ended  September  30th,  19-2'2.  The  Ministry  of 
Transport,  early  m  the  year,  invited  the  Institute  to  investi- 
gate an  improtant  situation  which  had  ari,sen  with  regard  to 
the  training  in  England  of  Siamese  railway  students.  By 
the  courtesy  of  the  general  managers  of  some  of  the  leading 
British  railways  the  Council  will  be  enabled  to  advise  the 
Government  that  places  can  be  found  in  this  country  for  a 
limited  number  of  students.  In  the  last  annual  report  it 
was  stated  that  the  subjects  of  the  application  of  science  to 
transport  and  the  co-ordination  of  educational  facilities  were 
engaging  the  attention  of  the  Council.  The  scheme  brieUy 
outlined  has  been  developed  on  broad  lines,  and  regulations 
governing  examinations  were  adopted  by  the  Council  on 
-vlarch  JJth,  1922.  Two  congresses  were  held  during  the 
year.  Ihe  membership  at  the  conclusion  of  the  hr.st,  second 
and  third  years  was  respectively  652,  1,081,  and  1,318. 
Amongst  the  premium  awards,  1921-1922,  the  following  have 
been  made  : — Railway  (Operating)  Gold  Medal :  J.  P.  Thomas 
for  paper  on  "  The  Operation  and  Development  of  LTrban 
Electric  Railway  Services."  Institute  Silver  (Graduate) 
Medal  :  A.  K.  Dalton,  for  paper  on  "  Tramway  Rolling  Stock 
— a  siiort  review  of  the  development  of  the  tramcar."  It 
being  the  practice  that  no  premium  shall  be  awarded  to  a 
member  of  the  Council,  consideration  of  the  paper  submitted 
by  Mr.  Roger  T.   Smith   was  precluded. 

A  statement  of  accounts  for  the  period  ended  September  15th, 
192'2,  shows  that  the  expenditure  amounted  to  £2,792,  and 
income  from  subscriptions  and  interest  to  £2,445  and  £5S 
respectively.  Entrance  fee.s  totalled  £.549.  The  sum  of 
±'1,5(X)  was  invested  during  the   year. 

On  Monday  last  Sir  Sum  Fay  delivered  his  presidential 
addre.ss,  at  the  Institution  of  Electrical  Engineers.  He  said 
that  the  world  was  passing  through  a  momentous  period  of 
transition,  and  there  never  had  been  so  great  a  change  m 
the  railway  situation  as  that  wrought  by  the  Railways  Act 
< if  192],  the  keynote  of  which  was  "consolidation."  The 
railways  had  been  formed  into  four  large  groups,  and  their 
liuking-up  .should  result  in  efficiency  and  economy.  Tlie 
charging  powers  of  the  combined  companies  might  be  re- 
garded as  a  "  dividend-earning  charter."  The  men  engaged 
in  such  essential  work  as  transport  .should  be  iwid,  in  the 
words  of  Mr.  Rowntree,  "  sufficient  to  maintain  a  rea.sonable 
standard  of  comfort,  should  have  reasonable  hours  of  work, 
reasonable  economic  security  during  the  whole  working  life 
and  in  old  age,  and  a  reasonable  sliare  with  the  companies 
in  determining  the  conditions  of  work."  The  large  payment 
provided  for  by  the  Act  should  give  the  new  groups  an  ex- 
cellent start  in  life— never  before  had  their  financial  position 
been  so  sound.  The  welding  of  the  various  lines  into  an 
economical  whole  would  involve  the  dismantling  of  some 
establishments  and  the  enlargement  of  others,  and  the  selec- 
tion of  the  best  in  each  case.  During  and  since  the  war 
factories  had  been  enlarged,  and  if  they  were  run  at  any- 
thing like  their  full  capacity  the  transportation  machine 
might  be  taxed  to  its  maximum.  Many  changes  would  be 
nece.s.sary  if  railway  transport  was  to  live  up  to  Sir  Eric 
Gieddes'  diictum — "  efficient  arid  eiconomical  working  and 
management." 

Institution  of  Heating  and  Ventilating  Engineers.— The 
autumnal  general  meetings  will  be  held  at  Caxton  Hall. 
Westminster,  S.W'.l,  on  October  10th.  at  8.15  p.m.,  paper  by 
Mr.  Robert  Fortune,  Barrister-at-Law,  on    "  Some  Points  in 


the  Law  ui  Heating  Engineers'  Contracts";  and  on  October 
iilh,  at  3.30  p.m.,  pajjer  by  Mr.  .J.  L.  Muugrave.  on  'Healing 
and  Ventilating  of  Passenger  Ships  ";  to  be  loUowed  hy  cub- 
cussiOns.  Tne  Institution  ha.-)  recently  acquired  new  and 
larger  offices  at  3b,  Victoria  Street,  S.W.I.  The  memberitup 
continues  to  increase,  and  the  sphere  of  its  activities  is  ex- 
tending. A  number  ol  coiiiniittees  have  been  appointed  by 
the  Council,  on  such  matters  as  research,  boiler  rating,  dis- 
trict heating,  fan  standardisation,  ilcc,  and  an  interesting 
series  of  papers  wUl  be  read  during  the  coming  session.  The 
president  lor  1922-23,  Mr.  A.  H.  Barker,  B.A.,  B.Sc.,  Wh.Sc., 
IS  also  arranging  for  a  series  of  lectures  and  informal  disci.. 
sions  to  b&  held  in  addition  to  the  ordinary  meetings  and 
papers. 

A  Proposed  Co-ordination  of  Engineering  Societies. — On 
September  29th  the  Society  of  Engineers  organised  a  luncheon 
and  convened  a  meeting  of  representatives  of  a  number  of 
engineering  societies,  at  the  EJngineers'  Club,  to  lay  before 
them  proposals  for  the  formation  of  an  association  of  British 
Engineering  Societies.  The  result  was  a  large  attendance, 
and  after  an  excellent  luncheou  Mr.  Gueritte,  the  president 
of  the  Society  of  Engineers,  outlined  the  scheme.  He  said 
that  his  Society  had  made  no  attempt  to  formulate  any  hard- 
and-fast  arrangements;  the  idea  was  merely  t-o  put  forward 
suggestions.  He  read  a  number  of  letters  from  various 
societies  approving  the  principle  of  the  scheme.  Mr.  Twelve- 
trees,  past-president  of  the  Society  of  Engineers,  referred  to 
similar  schemes  which  had  been  successfully  instituted  abroad, 
particularly  the  German  Association  of  Engineers,  which  had 
a  membership  of  20,000.  In  this  country  the  Royal  Institute 
of  British  Architects  had  arranged  the  affiliation  of  a  number 
of  smaller  .societies.  He  wished  to  emphasise  the  fact  that 
the  Society  of  Engineers  had  no  wish  to  assume  control  of 
such  an  association,  but  wanted  to  be  merely  a  member. 
Mr.  C.  H.  Wordingham  said  that  although  he  was  the  presi- 
dent of  the  .lunior  Institution  of  Engineers,  one  of  the  bodies 
concerned,  he  was  speaking  in  his  private  capacity.  He 
had  constantly  advocated  such  a  scheme  as  that  now  mooted. 
He  realised  that  it  would  be  impracticable  to  have  one 
engineering  society  to  cover  all  the  wide  field  of  engineering. 
Special  sectional  institutes  were  essenfaal,  but  he  felt  that  co- 
ordination was  very  necessary.  There  was  nothing  worse 
than  overlapping  and  duphcation  of  effort ;  he  welcomed  the 
formation  of  a  central  body  by  the  four  leading  institutions, 
but  considered  that  every  branch  of  engineering  should  be 
represented  upon  it.  It  was  not  possible  for  every  society  to 
send  a  representative,  and  for  this  rea.-^m  he  was  glad  to  see 
this  effort  made  to  co-ordinate  the  smaller  bodies  in  one 
association.  He  suggested  the  fonnation  of  a  provisional 
committee  to  foiTaulate  a  scheme  in  consultation  w-ith  the 
societies  concerned.  Mr.  Twelvetrees  thereupon  moved : — 
'■  That  this  meeting  considers  the  principle  of  the  formation 
of  an  association  of  British  engineering  societies  of  sufficient 
importance  to  justify  the  appointment  of  a  committee  to  con- 
sider the  question  and  to  submit  detailed  proposals  to  the 
.societies  eligible  to  join  .such  an  association."  This  wae 
seconded  by  Mr.  Wordingham.  and  carried  nemine  contra- 
dicetite.  The  meeting  then  elected  the  following  to  act  as 
a  committee  : — Mr.  Nonnan  Wyld  (Society  of  Technical  Engi- 
neers), Mr.  Twelvetrees  (past-president,  Society  of  Engineers), 
Mr.  Blizard  (President,  Institute  of  Sanitary  Engineers),  Mr. 
0.  H.  Wordingham  fpast-president.  Institution  of  Electrical 
Engineers),  Mr.  S.  E.  Ackermann  (secretary.  Society  of 
Engineers),  Mr.  E.  J.  Cullis  (past-president,  Gloucester 
Engineering  Society),  and  Miss  Haslett  (secretary.  Women's 
Engineering  Society). 

Edinburgh  Electrical  Society. — The  Society  resumed  its 
meetings  on  September  29th,  under  the  presidency  of  the 
chairman  (Mr.  R.  W.  J.  Stark)  when  the  opening  adduess  for 
the  session  was  given  by  Lieut.-Colonel  Ogilvic,  O.B.E., 
B.Sc.,  the  subject  being  "  Considerations  in  Electric  Lighting 
by  Incandescent  Lamps."  .\fter  a  brief  review  of  the  sahent 
features  and  controlling  factors  in  the  great  development 
which  has  been  achieved  from  the  early  carbon  to  the  gas- 
felled  lamp,  the  lecturer  proceeded  to  deal  in  detail  with_the 
distribution  of  light  from  lamps  and  the  resulting  illumina- 
tion obtained  at  the  point  where  the  work  was  to  be  done. 
With  the  larger  efficiencies  obtained  in  the  gastilled  lamp 
there  bad  l>ccn  a  general  tciulencv  lo  ratlier  uuliscnaiiiiaie 
provision  of  light,  resulting,  not  infrequently,  in  an  unneces- 
sary amount  of  illumination,  with  consequent  loss  of 
economy. 

Radio  .\ssociation. — The  inaugural  meeting  of  the  newly- 
formed  Radio  .Association  was  held  on  September  '27th  at  the 
Hotel  Cecil,  Professor  Low  in  the  chair. 

According  to  The  Times,  Mr.  S.  Landman,  hon.  secretary 
pro  ton.,  said  the  Asscxiation  would  probably  never  have 
come  into  existence  but  for  the  way  in  which  the  question 
of  broadcastiug  had  been  treated.  .\  promising  British 
industry  was  being  held  up  by  inexplicable  official  delays. 
Mr.  C.  L.  Malone.  M.P.,  read  part  of  a  letter  from  the 
Postmaster-lieueral,  in  which  ho  said:  "I  am  disptwed  to 
retain  in  all  cases  the  present  fee  of  10s.  for  a  receiving 
licence  and  to  require  from  the  person  who  does  not 
propose  to  buy  his  set  from  a  member  of  the  Broadcast- 
ing Co.  some  evidence  that  he  has  a  sufficient  knowledge  of 
the  subject  to  justify  his  being  granted  an  experimental 
licence.  The  term  '  experimenter  '  will  be  interpreted  in  a 
liberal  sense." 
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Wireless   Society  of   London, — Admiral  of  the  Fleet   Sir 

Henry  Jackson,  President  of  the  \\'ireless  Society  of  London, 
presided  at  the  opening  meeting  of  the  society  for  the  winter 
session,  held  at  the  Institution  of  Electrical  Engineers  on 
September  •2~xh.  Owing  to  indisposition  Mr.  Marconi  was 
unable  to  be  present. 

The  Chairman  said  that  on  September  '21st  the  Secretary 
of  the  General  Tost  Ollice,  on  behalf  of  the  Postmaster- 
General,  with  Captain  Loring  and  Mr.  Shaughnessy,  received 
a  deputation,  introduced  by  himself  (the  Chairman),  repre- 
senting the  experimental  wireless  amateurs  of  the  country. 
While  strongly  holding  that  their  rights  must  be  fully  con- 
sidered, the  members  of  the  deputation  were  much  impressed 
with  the  difficulties  which  the  Post  Oflice  had  to  meet  in 
attempting  to  satisfy  all  parties  concerned. 

Mr.  E.  H.  Shaughnessy,  representing  the  Post  Office,  said 
that  there  was  some  difficulty  in  distinguishing  between  real 
experiment«s  and  those  who  simply  wantinl  broadcasting.  If 
the  state  of  affairs  which  now  existed  among  the  skilU'd 
aniati'urs  who  already  possessed  licences  were  to  be  extended, 
broadcasting  would  be  a  failure.  Experimenters  caused  his 
own  receiving  apparatus  to  whistle  a  good  deal.  It  was  to 
avoid  that  evil  becoming  greater  that  the  Post  Othce 
had  to  deal  with  the  technical  aspect  of  the  case  very  care- 
fully. With  regard  to  broadcasting  apparatus,  the  Post 
Office  was  going  to  test  every  type  of  apparatus  sold.  It 
was  going  to  issue  licences  which  would  enable  people  to 
buy  only  harmless  apparatus,  which  was  just  as  efficient 
as  harmful  apparatus.  .\ho,  there  must  be  no  o.scilla- 
tion  on  the  aerials.  The  wave  length  band  on  which  broad- 
casting would  take  place  was  very  limited.  The  authori- 
ties wanted  to  give  serious  experimenters  every  opportunity. 

Captain  Ijoring.  who  also  represented  the  Post  OiTice.  said 
that  the  question  of  broadca.sting  had  increased  the  number 
of  licences  tenfold. 

Captain  Phillips,  as  a  member  of  the  committee  of  the 
new  broadcasting  company,  said  that  it  was  not  proposed 
that  the  company  should,  in  any  way,  be  a  monopoly.  It 
was  es.<?ential  that  there  should  be  .some  guarantee  that  the 
apparatus  should  be  British-made.  Tliat  could  only  be  done 
by  the  manufacturers  banding  themselves  together. 

Replying  to  questions,  Mr.  Shaughnessy  .said  that  he  did 
not  anticipate  any  difficulty  in  getting  eight  broadeastmg 
stations  in  Great  Britain  working  at  the  same  time,  and  al.so 
in  serious  experimenters  being  able  to  set  fairly  good  results 
in  the  zone  of  the  parent   stations. — The   Times. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineen,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramicay  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
movements. 


Mr.  J.  S.  EvENDKN,  boiler-house  engineer  at  the  Metro- 
Dolitan  Hallway  Co.'s  Neasden  pnwi-r  station,  has  resigned 
his  position  in  order  to  join  the  staff  of  Messrs.  William 
McEiroy  &  Co..  industrial  fuel  specialists,  of  ti(j,  Victoria 
Street,  S.W.I.  Upon  leaving  Neasden  Mr.  Evenden  was 
presented  with  a  dressing  case  and  a  barometer,  subscribed 
for  by  the  staff  of  the  power  station  and  the  electrical  depart- 
ment. 

During  an  epidemic  of  burglaries  at  I^«ds,  last  week,  the 
house  of  Mr.  J.  B.  Hamilton,  tramways  general  manager  and 
commercial  manager  to  the  Corporation,  at  Kirkstall,  was 
broken  into  and  .some  articles  of  gold  and  silver,  together 
with  alxjut  a  score  of  war  metlals  and  other  decorations 
awarded   to  Mr.   Hamilton's   sons,   were  taken. 

Mr.  W.  E.  Johnson  has  resigned  his  post  as  assistant 
engineer  to  the  Nunea'on  Kle<-trical  Contracting  Cn  to  t;iip 
np  the  appointment  of  engineer  and  manager  to  Messrs.  H. 
Pralt.  Ltd.,  electrical  engineers.  High  Street,  Aston,  Bir- 
mingham. 

Ilfnrd  Urban  Council  has  decided  to  increase  the  salary  of 
the  flr-ctrical  engineer.  Mr.  A.  H.  Shaw,  by  two  increments 
of  £50  each,  the  first  to  be  operative  from  the  beginning  of 
the  present  financial  year,  and  the  second  a  year  later.  The 
increments  are  not  to  carry  any  bonus. 

Lnton  Town  Council  has  appointed  Mr.  Wai-TER  Ci.auk, 
the  pre.sent  manager  of  the  tramways,  to  continue  in  that 
position  under  the  Council  when  the  lease  of  the  tramways 
expires  in  February  next,  at  a  salary  of  .£-500  per  annum. 

On  September  .Sfith.  at  Bedford.  Mr.  Maurice  W.  Singer, 
M.Sc.Tech.  (Manchester),  of  the  Brush  Electrical  Engineering 
Co..  I;td..  T, ouch  borough,  was  married  to  Winifred  Beatrice 
Shelton.  of  Bedford. 

The  Stockport  Corporation  electrical  department  held  its 
second  annual  supper  ;ind  smoker  on  September  28t'h.  Pre- 
sentations were  made  to  three  of  the  staff :  Mr.  T.  R.  Mc- 
Candlish,  chief  draucht»iTian.  who  is  leaving  to  take  up  the 
nnpnintment  of  chief  draughtsman  and  clerk  of  works  to  the 
Torquay  Oirporation  elecfriritv  department;  Mr.  A.  Turner, 
jointer,  who  has  been  appointed  clerk  of  works  for  Cheadle 
Council'.s  electricity  scheme ;  and  Mr.  J.   Ball,  who  was  re- 


cently married.  The  first  was  preisented  with  a  leather 
travelling  case,  the  second  with  an  attache  case  and  electrical 
look,  and  the  last  with  a  clock. 

Obituary. — Mr.  G.  W.  Dav. — The  death  occurred  very  sud- 
denly, on  September  SSnd,  of  Mr.  George  Wilham  Day,  elec- 
trical engineer,  of  '20'2,  Balfour  Road,  Ilford,  and  10,  Dacre 
Street.  Westminster.  Mr.  Day,  who  was  51  years  of  age, 
had  a  seizure  whilst  at  his  otiice  at  Westminster,  and  died 
before  medical   aid  i-ould  be  obtained. 

Mr.  J.  Marsh. — The  death  has  taken  place,  at  the  age  of 
tVi  years,  of  Mr.  J.  Marsh,  who  held  the  position  of  elec- 
trician at  the  Barracks  at  Winchester. 

Dr.  p.  T.  Trouton.— We  regret  to  record  that  Dr.  Frederic 
Thomas  Trouton,  D.Sc,  F.R.S.,  late  Quain  Professor  of 
Physics  at  University  College.  London,  passed  away  recently 
at  the  age  of  58  years.  The  Times,  in  referring  to  his  work, 
says:  "  He  will  be  chiefly  remembered  for  his  work  ou  mole- 
cular lat<?ut  heat,  commonly  known  as  '  Trouton's  Law." 
.•\mong  other  researches  he  occupied  himself  with  the  repe- 
tition of  Hert/'s  exfvriments  and  the  (letermiiiatir)n  of  the 
direction  of  the  vibrations  of  light,  and  also  made  experi- 
ments on  electromagnetic  radiations,  including  some  of  the 
phases  of  secondary  waves." 

M.  Hehman-Victor  Hubert. — We  regret  to  announce  the 
death  of  Prof.  Hubert,  Emeritus  Professor  of  the  University 
of  I^iege.  and  the  holder  of  numerous  public  offices  and  decora- 
tions, including  that  of  C.B.E. 

Will. — The  late  MR.  F.  E.  Hesse,  for  many  years  general 
nianacer  and  secretarv  of  the*  Eastern  Extension,  Australasia 
and  China  Telegraph  Co.,  Ltd.,  left  f  U,759. 


NEW     COMPANIES     REGISTERED. 


British    Laboratory    Ware   Association,    Ltd. — Registered 

on  Septoniber  2yrd  .is  a  company  liniiled  b>  guarant^L-.  The  objects  are  . — 
i'o  take  over  all  or  any  part  of  the  business  and  activities  of  the  British 
Laboratory  W'are  Association,  Ltd.  (incorpor.ited  in  1915);  to  register  and 
use  a  trade  mark  in  respect  of  any  specified  goods  or  classes  thereof  as 
may  be  arranged  or  approved  of  by  the  Board  of  Trade,  and  have  complete 
control  thereof,  and  permit  the  use  of,  the  trade  mark  on  such  conditions 
as  the  Association  may  think  fit;  to  protect  the  interests  of  members  and 
others  manufacturing  and  dealing  in  goods  manufactured  of  glass,  porcelain, 
filter  paper,  and  general  laboratory  ware  and  requisites,  and  surgical, 
medical,  chemical,  physical,  electrical,  optical,  mechanical,  and  scientific 
appliances;  to  provide  for  the  examination  of  any  such  goods  in  respect 
of  origin,  material,  mode  of  manufacture,  quality,  accuracy,  or  other 
characteristics;  to  promote  the  manufacture  of  such  goods;  and  circulate 
and  furnish  information  and  advice  lo  p*Tsons  and  corporations  engaged  in  i 
the  trade,  j)articulinly  in  connection  with  prices  and  ■f()ri-ign  competition;  to 
prepare  and  advise  on  forms  of  agreement  with  manufacturers  and  suitable 
lor  use  by  members  ol  the  .Association,  ;ind  to  negotiate  agreements  with  any 
such  persons  on  behalf  of  the  members ;  to  protect  the  trade  against  offenc<rs 
under  the  Merchandise  Marks  Act  and  prevent  the  use  of  false  trade  marks 
and  description  in  respect  of  such  goods  and  materials  made  in  imitation 
thereof.  The  management  is  vested  in  a  council,  the  first  members  of  which 
..ro  ;— H.  G.  Jarron,  19-21.  Sun  Street,  E.G.,  chemical  apparatus  manufac- 
turer; C.  A.  Mercer,  34,  Camomile  Street,  E.C.,  chemical  apparatus  manu- 
facturer; J.  George,  17-27,  Hatton  Wall.  E.G.,  manufacturer;  A.  L.  S. 
Wood,  Kemble  Street,  Kingsway,  W'.C.,  chemical  apparatus  manu- 
lacturer;  H.  S.  Shorthouse,  144,  Edmund  Street,  Birmingham,  chemist; 
S.  Belcher,  (il.  Church  Street,  Birmingham,  chemical  apparatus  manufacturer; 
I*".  \V.  Branson,  14,  Commercial  Street,  Leeds,  Fellow  Institute  of  Chemistry. 
H.  F.  Jarron  is  the  first  chairman.  Solicitors:  Janson,  Cobb,  Pearson  &  Co., 
22,  l^ollege  Hill,  E.C.4.  The  registered  office  is  at  80a,  Coleman  Street, 
\i.C.     The    file    number    is    184,549. 

C.   A.  Sidebottom   (Dukinfield),   Ltd.  (184,551).— Private 

company.  Registered  September  25th.  Capital,  £'350  in  £1  shares.  To  carry 
on  the  business  of  manufacturers  of,  agents  for,  and  dealers  in,  electrical 
t^uods  and  equipment,  electrical  engineers,  millwrights  and  furnishers,  adver- 
rl^ing  contractors  and  agents.  &c.  The  first  directors  are; — C.  A.  Sidebottom. 
2811,  King  Street.  Dukinfield.  Cheshire;  \V.  Birtwell,  304,  John  Street, 
\slii..n.under-Lvne.  Qualification  :  One  share.  Remuneration  as  fixed  by  the 
l,...u.l.  Secretary  :  C.  A.  Sidebottom.  Registered  office  :  289.  King  Street, 
Dukinfield.     Cheshire. 

Irisli  Power  Syndicate,  Ltd. — Private  company.  Regis- 
tered in  Dublin.  September  Kith.  Capital,  £5,000  in  £1  shares.  To  obtain 
concessions  lor  the  supply  of  electricity,  &C.  The  first  directors  are  :— Lt.-Col. 
F.  G",  Bayley,  Midlcton 'Park,  Castletown,  Westmeath ;  A.  R.  H.  Campbell. 
278,  Molesworth  Street.'  Dublin.  Secretary  :  R.  Studdert.  Registered  office: 
28.    Molesworth   Street,   Dublin. 

Wireless  Components,  Ltd.  (184,624). — Private  company. 

Regi-iered  September  27th.  Capital.  £2.000  in  £1  shares.  To  :idopt  agree- 
ments with  C.  G.  Lilley  for  the  acquisition  of  the  business  carried  on  by 
hitn  in  connection  with  appliances  for  wireless  telegraphy  and  in.,taIiatIons, 
together  with  the  assets  and  benefit  of  his  services.  The  first  directors  are  : — 
C.  a.  I.illev.  10,  Kinsalo  Road,  Peckham.  S.E.;  B.  A.  Starlev,  18,  St. 
Saviour's  Road,  Brixton,  S.W.I  (both  permanent,  subject  lo  holding  100 
shares  each).  Secretary  :  B.  A.  Starley.  Registered  office  :  16,  Manette  Street. 
.Soho.    W.l. 

Lang  Squire  Wireless  Manufacturing  Co.,  Ltd.  (184,609). 

--I'riv.ile  eumpanv.  Registered  September  'iilh.  Capital,  f  jOO  in  £1  shares. 
To  carry  on  the  business  of  m;inu(ac:urers  of.  and  dt:alers  in.  app:irnln^, 
machinery,  plant,  and  accessories  for  use  in  connection  with  wireless  (■  !■ 
graphy  and  telephony.  &c.  The  subscribers  (each  with  one  share)  ar- 
C.  H.  D.  I.ang.  16.  Woodville  Road,  Golders  Green,  N.W.,  electrical  engin,  i 
R.  G.  H.  Squire,  12,  Marine  Avenue,  \VestclilT*n-Sen.  electrical  engin.-.  i 
K.  Marx  is  one  of  the  first  directors.  Remuneration:  £10  .■:irh  per  annum. 
Registered    office  :   Wales    Farm    Road.    .Ulon.    W. 

Pembrolte    Motor    and  Hlectrical    Engineering  Co.,  Ltd. 

(184.(>j12).— Private    companv.     Rej;i-M..|     s.  |,i.  ,„li.r    -JSlh.     Capital.    £2,000    in 

£10  shares.     To  carry  on   buslne-,    ,     mh 1    Lv    the  title.     The  first  directors 

are:— Dr.  VV.  R.  E.  Williams.  '"  '>  •  'l  l  il"!^-.  Pembroke;  J.  T.  Bennett, 
Station  Road  Pembroke.  Qualili.  ,ii.,n  tlllli  Kemuneralinn  as  fixed  by  the 
comp:iny.     Solicitor:   R.   D.    I.owlcss.  T.iwn Clerk's   Office.   Pembroke. 

Wilfrid  Francis  &  Co..  Ltd.  (184,572).— Private  company. 

Registered  September  25lh.  Capital.  £1,000  in  £1  shares.  To  carry  on  the 
business  of  electrical  engineers  and  specialists  in  electric  lighting  systems, 
&c.  The  subscribers  (each  with  25  shares)  are:—].  F.  Perry,  A.M.'i.E.E., 
"  The  Cottage."  Bolham,  Tiverton.  Devon,  electrical  engineer ;  W,  Brooke, 
'*  Bracmar,"  Laburnam  Lane,  Hale,  Clieshire,  electrical  engineer.  W. 
Brooke  signs  as  dIrMtor.  Qualification  :  £25.  Secretary  :  W.  Brooke. 
Registered   office :  49,  Deansgate,    Manchester. 
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OFFICIAL     RETURNS     OP     ELECTRICAL 
COMPANIES. 


Wezdon  Lamp  Co.,  Ltd. — Issue  on  September  18th,  1922, 

of  i'lWO  debentures,  part  of  a   series  already  registered! 

Tudor  Accumulator  Co.,  Ltd. — Satisfaction  in  full  on  Sep- 

tembrr    1st,    IMl,    of    ni..rtg.ige   debenture  dated    December    18th,   1919,  securinj; 
«li<l,«0(l.     (Notice  lilcl   September  3flth,  lie2.) 

Associated  Electric  Traders,  Ltd.— T.  J.  Wilson,  of  59-60, 

Old    B.iilev,    E.C.4,    w.-is   .appointed    receiver    and    manager    by   onlers  of    Court 
dated  .September  16th  and  20th,  1!)22. 


CITY    NOTES. 


Victoria  Falls 
and  Transvaal 
Power  Co.,  Ltd. 


In  the  report  for  the  year  ended  Deceiii- 
l)er,  iy'21,  it  is  stated  that  during  the  year 
a  further  36350,160  of  tlie  H  per  cent,  hrst 
mortgage  debentures,  and  ±78,'2t)0  of  the 
•Ji  per  cent,  second  mortgage  debentures 
wt'i'c  purcltuseil  for  loileniptiou.  Del)entufc  iutiTf.st  and  pre- 
mium aitiouat-ed  tu  ±'161), S8G:  tlepreciation  and  iiicoiiie  tax, 
ifec,  to  £41(1.873;  leaving  £i.T2,'MJ  as  net  proht,  which  together 
with  £l);i,48'i  lirought  forwanl  leaves  a  total  of  £"2(3.^,408.  Two 
dividends  each  of  3  per  cent.,  less  income  tax,  on  the  prefer- 
ence shares  for  the  year  19'21,  were  paid,  absorbing  £84,000, 
leaving  a  sui'plus  of  £181,408.  In  respect  of  this  surplus  a 
dividend  of  5  per  cent.,  less  income  tax,  on  the  ordinary  shares 
for  19'21  was  declared  in  June,  and  as  the  preference  shares 
are  entitled  to  share  pro  rata  with  the  ordinary  shares  in  the 
surplus  profits  distributed  until  the  preference  shares  have 
received  a  total  dividend  of  10  iJer  cent,  for  the  year  in  res- 
pect of  which  the  distribution  is  made,  the  directors  also 
declared  at  the  same  time  a  further  and  final  dividend  of  4 
per  cent.,  less  income  tax,  on  the  preference  shares  in  respect 
of  the  year  19"21.  The  above  dividends  were  paid  in  July, 
and  absorbed  £91,000,  leaving  £90,408  to  be  carried  forward. 


International    Light  and  Power   Co. — In  their  report  for 

the  year  to  ,lunc  30th,  the  directors  regret  that,  due  to  the 
unfortunate  position  of  the  Mexican  Co.,  it  has  not  been 
possible  to  resume  payment  of  cumulative  preferred  dividends. 
No  part  of  the  company's  large  cash  deposits  with  the  now 
defunct  Reguladora  has  been  returned,  while  the  arrears  of 
payment  on  account  of  public  lighting  in  Miirida  are  larger 
now  than  at  the  beginning  of  the  year.  During  the  year  the 
company  acquired  the  entire  share  capital  of  the  Paranii 
Tramways  Co.,  which  owns  and  operates  a  tramway  system 
in  the  City  of  Parana,  Argentine,  in  conjunction  with  the 
electric  supply  services. 

Prospectus. — According  to  a  newspaper  report,  the 
Ramsey  Electric  Light  it  Power  Co.,  Ltd.,  is  offering  for 
public  subscription  (up  to  October  25th)  10,000  ordinary  shares 
of  £1  each  at  par.  The  company  was  formed  to  carry  out  at 
Ramsey  and  elsewhere  in  the  Isle  of  Man  the  business  of  an 
electric  light  and  power  company  in  all  its  branches,  and  the 
present  directors  are  Mr.  \V.  S.  Lees,  North  Promenade,  Ram- 
sey, electrical  engineer,  who  is  also  managing  director  of  the 
company;  and  Mr.  P.  W.  Longworth,  69,  Walsingham  Road, 
Wallasey,  Cheshire,   electrical  manager. 

Stock  Exchange  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  159  : — 

Yorkshire  Electric  Tower  Co.— £73.(XI0  five  and  a-halt  per  cent,  redeemable 
debenture  stock. 

The  undermentioned  have  been  ordered  to  be  oilicially 
quoted  :  — 

British     Thomson-Houston.— 1,000,000    7     per    cent,     cumulative    preference 

shares    of    £1   each,    fully    paid    (Nos.   1   to    1,000,000). 
Metrt.politun    Railway.— £000,000   5    p<:r   cent,    preference   stock. 

The  Berlin  A. E.G. — The  management  of  the  A. E.G. 
expect  that  the  dividend  for  19'21-'2l"  will  be  at  the  rat<;  of 
25  per  cent,  as  compared  with  16  per  cent,  in  the  previous 
year.  It  is  proposeti  to  increase  the  ordinary  share  capital 
by  the  issue  of  new  shares  for  3<:iO,0(X),(K)0  marks,  of  which 
one-half  will  be  oflered  to  present  shareholders  at  the  price 
of  400  per  cent. 

Central  Electric  Supply  Co. — .Vccording  to  the  financial 
Press,  this  company  some  days  ago  announced  its  intention  to 
redeem  all  the  notes  forming  the  issue  of  £500,000  (part  of 
£800,000)  eight  per  cent,  secured  and  guarant<^ed  redeemable 
notes  at  a  premium  of  '2  per  cent,  on  .\pril  1st,  192;).  It  is 
proposed  shortly  to  place  before  holders  an  alternative  pro- 
posal, particulars  of  which  are  under  consideration. 

Still  Engine  Co.— .-Vccording  to  the  Financial  Times,  this 
company  announces  that  the  remaining  .t'fiO.OIK)  debenture.s 
and  aO.lilK)  "  A  "  shares  are  now  offered  to  shareholders  at  par. 
The  "  A  "  shares  will  be  payable  in  full  on  application  and 
will  be  allotted  as  soon  as  the  debentures  corresponding  there- 
to become  fully  paid. 

United  River  Plate  Telephone  Co.,  Ltd. — Interim  divi- 
dend at  the  rate  of  6  per  cent,  per  annum,  free  of  tax,  on  the 
ordinary  shares  f'  ■;   the   half-year.  • 


Parsons  Marine  Steam  Turbine  Co.,  Ltd.— Total  divi- 
dend  for  the  year  ended  June,  19-22,  12i  per  cent,  per  annum, 
free  of  tax,  carrying  forward  £'29,210. 

Trafford  Park  Estates,  Ltd. — In  their  report  for  the  year 
ended  June  last  the  direcUjrs  recommend  3  dividend  of  8  per 
cent,   per  annum,  carrying  forward  £107,3.59. 

Bromley   (Kent)    Electric   Light  and   Power    Co.,   Ltd.— 

Dividend  at  8  per  cent.   |jii-  aumiui.  lr«'  of  tax,  for  the  half- 
year. 


STOCKS    AND    SHARES. 


Tuiisu.^i'  Evening. 
Considering  the  shocks  which  the  events  of  the  past  ten  days 
have  aimed  at  the  nerves  of  peaceable  folk,  it  is  not  a  little 
surprising  to  finil  Stock  Exciiange  prices  exhibit  steadiness 
in  most  departments.  Naturally,  the  speculative  stocks  and 
shares  gave  way  on  sales  by  some  of  the  more  timid  holders 
who  deemed  it  discreet  to  get  out  before  the  skies  fell,  as  the 
Stock  Exchange  phrases  it.  But  apart  from  the  gambling 
eleinent,  the  principal  markets  sustained  their  prices  without 
yielding  more  than  .small  fractions  in  most  cases,  though  Home 
Railway  stocks  dipped  rather  sharply,  in  consequence  of  sell- 
ing by  holders  rendered  apprehensive  at  the  political  outlook. 
The  War  Loan  set  the  barometer  in  respect  of  investment 
issues,  and  as  something  like  65  million  pounds  sterling  was 
released  at  the  beginning  of  the  week,  through  the  repayment 
of  National  War  Bonds  and  release  of  diviuends,  the  market 
found  a  liberal  supply  of  money  awaiting  employment  in  good 
stocks. 

The  way  in  which  cheaper  monetary  conditions  work  is  ex- 
emplified in  the  announcement  that  the  Central  Electric 
Supply  Co.  intends  to  pay  off  at  102  all  the  8  jier  cent,  notes, 
forming  last  year's  issue  of  half-a-million  pounds.  These 
notes  came  out  at  97  in  April,  1921,  and  a  premium  was 
promptly  established.  Of  late,  they  have  been  diUicult  to 
obtain,  holders  recognising  that  they  have  a  fir.st-class  security. 
It  may  be  shrewdly  surmised  that  those  holders  will  not  be 
pleased  at  the  company's  determination  to  redeem  the  notes 
before  the  longest  date  of  maturity,  namely,  April,  1926.  The 
step,  however,  is  obviously  sound  finance.  It  underlines  the 
plain  hints  given  in  this  column  during  the  past  lew  months 
that,  with  the  increasing  supplies  of  money,  investors  should 
carefully  observe  the  conditions  attaching  to  repayment  of  all 
these  short-dated  issues.  Otherwise,  buyers  might  be  tempted 
to  p:iy  a  higher  price  than  they  would  do  if  they  realised  that 
coiupanies  m  most  of  these  cases  possess  the  right  to  redeem 
their  high-yieldin_g  obligations  at  short  date. 

The  annual  report  of  the  Ministry  of  Tiansport  is  dis- 
tinctly interesting,  not  only  from  the  technical  but  from  the 
financial  point  of  view.  The  Minister  .states  that  it  is  gener- 
ally realised  that,  with  the  increased  efficiency  of  lamps,  the 
consumer  can  afford  to  pay  higher  prices  than  hitherto  for 
the  supply  of  the  current,  and  still  be  on  the  right  side.  This 
sounds  a  little  paradoxical  in  these  days  when  the  prices  of 
everything  are  being  cut.  Moreover,  the  leaders  in  the  elec- 
tricity world  are  looking  well  ahead  to  the  time  when  they 
will  be  able  to  make  concessions  to  their  present  customers. 
Sir  Harry  Renwick,  in  his  address  last  week  to  the  Provincial 
Electric  Supply  Association,  said  roundly  that  any  over-charge 
for  current  was  due  more  to  an  old  Act  of  Parliament  than 
to  tlie  companies  concerned,  and  that  he  confidently  looks  for 
some  probable  lowering  of  rates  in  the  near  future. 

The  South-Eastern  &  Chatham  Rjiilway  Co.  is  plainly  told 
by  the  Electricity  Commissioners  that,  by  taking  an  outside 
supply  instead  of  putting  up  its  own  generating  station,  the 
company  would  be  relieved  from  incurring  capital  expenditure 
amounting  to  over  a  million  pounds,  and  would  also  have  the 
advantage  of  etlecting  an  annual  saving  in  the  ciwt  of  energy. 
The  Commissioners  are  satisfied  that  one  or  other  of  the  three 
undertakings— the  West  Kent,  County  of  London  or  London 
Electric— will  be  in  a  position  to  give  the  railway  company 
the  necessary  supply  "hen  electrification  is  expected  to  be 
completed,  on  or  before  June,  1925.  The  construction  of  a 
power-supplv  station  bv  the  railway  company  is  not  essential 
to  the  scheme,  and  they  adii  that  the  question  of  Government 
guarantee  need  be  no  obstacle  in  the  way  of  proceeding  with 
the  electrification,  apart  altogether  from  the  proposed  power 
.station.  This  is  important,  in  that  it  admits  the  principle  of 
(■ompanie5  being  able  to  supply  the  necessary  energy,  and  eo 
saving  the  railways  from  needlessly  sjiending  money  on  the 
erection  of  power  stjitions,  vtc.  The  decision  establishes  a  pre- 
cedent which  will  carry  substantial  weight  wnen  other  ques- 
tions of  similar  nature  conK>  up  for  consideration. 

Brompton  &  Kensington  ordinary  shares  are  10s.  higher 
at  8i,  this  being  the  principal  change  amongst  the  shares 
in  the  electricity  supnly  list.  City  Lights  went  back  to 
'2  1/32.  County  of  Loudon  new  ordinary  are  2s.  9d.  premium, 
the  preference  Is.  9d.  premium.  Indian  stocks  are  ilull; 
Madras  Electrics  eased  off  to  ISs.  9d.  There  are  f;*lls  Sn 
Calcutta  Tramwava  second  debentures  at  96,  Madras  sevens 
at  94  and  Indian'  Electric  5  per  cent,  tax-free  debentures  at 
92.     The  nervousneaa  aroused   over  Indian  investments,  in 
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connection  with  the  Near  East  trouble,  has  not  yet  blown 
over;  most  securities  connected  with  the  Dependency  are 
disposed  to  be  heavy. 

Amongst  manufacturing  shares,  Electric  Constructions 
gajnea  a  tew  inuc-  at  ija.  Gd.,  and  Ocneial  Electric  ordinary 
at  18s.  6d.  are  a  trifle  lower.  Siemens  are  nominally  un- 
changed at  255.  Pd.,  but  shares  can  be  bought  at  the  moment 
at  258.  6d.     British  Insulated  at  2  3/16  show  a  small  fall. 

There  are  no  material  changes  amongst  the  cable  manu- 
f:>itiiriiif:  .-liiires.  and.  in  tlio  iiroiip  of  cable  stocks,  the 
Eastern  varieties  maintain  their  prices.  Anglo-American; 
preferred  is  i  down  at  JO-2;  Indo-Europeans  fell  £1  to  33i. 
Marconis  present  a  firmer  appearance.  The  ordinary  shares 
found  support  at  4.5s.  and  Marines  at  27a.  6d.  Radios 
.'^tr.'iii.'thenil  to  'Jcis..  the  proft-nvd  to  14s.  Kunioiir  is  Inisv 
with  whispers  about  the  possibility  of  several  subsidiary 
Marconi  companies  being  likely  to  appear  within  the  next 
few  weeks.  It  has  already  been  announced,  of  course,  that 
the  African  Marconi  is  well  developed.  Now  that  the  dispute 
between  the  Postmaster-General  and  the  broadcasting  com- 
panies has  been  patched  up,  there  is  Kkely  to  be  mora 
activity  by  reason  of  this  truc-i\  and  the  companios  con- 
cerned should  find  considerable  accession  of  orders  as  a 
result  of  their  enforced  abstention  from  noteworthy  progress 
during  the  past  few  months. 

Stocks  and  shares  in  the  foreign  divisions  are  steady.  The 
rubber  market  shows  an  improving  tendency,  owing  to  the 
fact  of  rubber  moving  up  a  trifle.  Engineering  shares  are 
iiuiet.  and  there  is  nothing;  luiuli  doint:  in  the  arniaiiicnt. 
varieties.  Anticipated  new  issues  are  held  back,  for  the 
time  being,  by  the  financial  hesitation  engendered  by  Greece, 
Turkey  and  another  cnuntry. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makinfr  use  of  the  figures  appearinsj 
in  the  following  list,  that  in  some  eases  the  prices  are  only  general 
and  they  may  vary  a'jcording  to  quantities  and  other  circumstances 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
BouE   Elecihioitt  Comfasies. 


DiTidend 

Price 

Rise  or 
fall. 

Yield 

P.O. 

1930. 

1991. 

1923.' 

Brompton  Ordinary       

19 

13 

H 

+  * 

X7    1    2 

Charing  Cross  Ordinary 

8 

9 

7l 

— 

6  17    0 

do.       do.         do.       4i  Pret. 

4i 

44 

4 

— 

E  19    6 

Chelsea        

6 

6 

6i 

— 

4  16    0 

City  of  London      

14 

14 

2'i 

—  k 

6  18    0 

do.       do.            6  per  cent.  Pret.... 

6 

6 

33/- 

— 

E     4     4 

County  of  London          

8 

8 

li 

— 

E  16     4 

do.            do.        6  per  cent.  Pret.... 

6 

6 

l| 

— 

E    4     4 

Kensington  Ordinary     

9^ 

10 

ii 

— 

6  13     4 

London  Eleotrio 

2j 

4 

3S 

— 

4  11     5 

do.         do.          6  per  cent.  Pref.... 

6 

6 

E 

— 

B  17     1 

Metropolitan         

7 

7, 

6 

— 

5  16    8 

do.                      4j  per  cent.  Pref.... 

4i 

44 

4 

— 

E  12    6 

St.  James'  and  PaU  Mall         

19 

13 

9 

— 

6  13     4 

South  London       

7 

7 

4 

— 

7    0     0 

South  Metropolitan  Pref 

7 

7 

lA 

— 

6  18    0 

Westminater  Ordinary 

10 

10 

78 

— 

6  11     2 

a^LEQBAPHS  AND  TEIiEPHONEB. 

Anglo-Am.  Tel.  Pret     

6 

6 

102 

-4 

6  n   8 

do.            Def 

li 

84/6 

384 

— 

7    8     6 

Chile  Telephone 

6 

6 

6 

— 

6    0    0 

Cuba  Sub.  Ord 

7 

7 

8| 

— 

8    9    8 

Bastem  Eitenslon         

10 

10 

188 

-4 

6     7     5 

Eastern  Tel.  Ord.           

10 

10 

1864 



6     7    8 

Globe  Tel.  and  T.  Ord 

10 

10 

183 



5    6     8 

do.         do.      Pret 

6 

6 

114 



6     4     4 

Oreat  Northern  Tel 

34 

33 

28* 

\ 

7  13    0 

Indo-European     

10 

10 

88J 

—  1 

7    9     3 

Marconi      

96 

16 

^ 



6    6    4 

Oriental  Telephone  Ord 

13 

13 



•6    11 

Dnited  R.  Plate  Tel 

8 

8 

65 

— 

*6  IB    6 

West  India  and  Panama         

Nil 

Nil 

5f. 



Nil 

Western  Telegraph 

10 

10 

18* 

— 

♦6    8    1 

Home  (Rails, 

Central  London  Ord,  Aeaented         _ 

4, 

4 

67 

— 

6  19    6 

Metropolitan        

li 

31 

6H 

~1 

4    0    4 

do           District 

Nil 

1 

41 

-1 

3    6     6 

Underground  Eleotrio  Ordinary 

Nil 

Nil 

as 

-  4 

Nil 

do,              do.      "A"    ... 

NU 

Nil 

7/0 

-6d. 

Nil 

do,              do.      Income: 

9 

i 

8&4 

-1 

•4  13    7 

FOBEION  Traub,  &o, 

Anglo-Arg.  Trami,  First  Pref. 

H 

•21 

8,', 

— 

8    0    0 

do.           do.       Snd  Pref 

Nil 

8}| 

— 

7    0    9 

do.           do.       6  per  cent.  Deh. ... 

6 

6 

m 

+  2 

6    4     3 

Brazil  Tractions 

Nil 

Nil 

47 

-y 

8  10    2 

British  Columbia  Elec.  Rly.  Pee.    ... 

E 

6 

764 

— 

6    9    9 

do.           do.           Preferred    ... 

5 

98/- 

66 

— 

•7    1     8 

do.           do.           Deferred     ... 

8 

134/- 

714 

— 

•8  12     6 

do.           do.           Deb 

a 

4i 

7r,xd 

— 

6  18     4 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

Nil 

70 

— 

7     1  10 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

Nil 

41 

— 

Nil 

Mexican  Light  Common         

Nil 

Nil 

l!l 

-1 

Nil 

do.            Pref 

Nil 

Nil 

4'.l 

+  1 

Nil 

do.           let  Bonda 

Nil 

B 

64 

— 

7  14    6 

MANUFAonmmo  OoxFAmsa 

Baboock  4  Wilcox         

15 

18 

3U 

— 

5  12    3 

British  Aluminium  Ord 

10 

6 

17/9 

— 

6  12    8 

British  Insulated  Ord „ 

15 

15 

ai« 

-  \ 

6  n    n 

Callenders 

15 

16 

3A 

6  17    0 

64  Pref 

6i 

6i 

^ 

.. 

6  16    7 

Crompton  Ord 

10 

5 

16/- 

— 

6  18    4 

Edison-Swan         

10 

Nil 

8/- 

— 

Nil 

do.       do.    6  per  oent.  Deb. 

5 

6 

64 

— 

7  16    4 

Electric  Construction    

10 

10 

2.V6 

+  ft(i. 

7  17    0 

English  Electric 

8 

5 

l.-i/n 

-Cd. 

6    7    0 

do.           do.      Prof 

6 

6 

1 

— 

8    0    0 

Gen.  Elec.  Pref 

m 

64 

91/8 

— 

6    3    4 

do.        Ord 

10 

6 

18/6 

-6.1. 

6    8    1 

Henley         

15 

IE 

H 

— 

6    9  10 

do.     4jPref 

4i 

44 

<l 

— 

5    3  10 

Indla-Rubber        

10 

H, 

— 

.— 

Met.- Vloken  Pref.          ...       „ 

8 

8 

ms 

— 

6    8    0 

Blemeni  Ord.        _       _       _       _ 

10 

10 

— 

•7  IB     4 

Talagripb  Con-     _       _       _       _ 

90 

« 

96} 

— 

•4  18    6 

*  DiTldendi  paid  free  of  Income  Tax, 

Wednesday,  October  4tb. 


CHEMICALS.    *0. 

Latest 
Price. 

Fortnight's 
Inc.  or  Dec.  . 

a  Acid,  Oxalic 

per  lb. 

74d. 

a  Ammoniac,  Sal        

per  ton 

£63 

a  Ammonia.  Muriate  (large  crystal) 

,. 

£48 

a  Bisulphide  of  Carbon       

a  Borax...          

„ 

£30 

a  Copper  Sulphate      

£26  10s. 

a  Potash,  Chlorate     

per  lb. 

Ed.  to  64d. 

a       .,       Perchlorate          

73d. 

a  Shellac           

per  cwt. 

£14  l.Os. 

25s.'  dec. 

a  Sulphur.  Sublimed  Flowers 

„ 

£10  10s. 

20s.  de<-; 

a         ,.        Lump       

£10 

20s.  dec. 

a  Soda,  Chlorate         

per  lb. 

aid. 

a      „      Crystals           

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

Ed. 

METALS,    &c. 

6  Aluminium,  Ingots 

per  ton 

£100 

b            „           Wire 

per  lb. 

1/9  to  2/6 

A            .,           Sheet 

1/6  to  2/- 

p  Babbitt's  Metal  and  Anti.friction  Metal- 

Grade  I    per  ton  net 

£1,14 

£4  inc. 

Grade  II 

£111 

£3  inc. 

Grade  III           

£63 

£1  inc. 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

'      94d. 

c      ,,      Tubes  (solid  drawn) 

lljd.  to  1/- 

c      „      Wire,  basis     

9id. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c        „      Bars  (best  selected) 

per  ton 

£96 

£2  inc. 

c       „      Sheet 

£96 

£2  inc. 

c        ,.      Rod 

£96 

£2  inc. 

</       .,      (Electrolytic)  Bars 

£72  10s. 

aOs.  inc. 

rf       „                ,.            Sheets 

£146  10s. 

a       .,                 „             Wire  Rods 

£82  10s. 

20s.  inc. 

«/       .,                 „             H.C,  Wire 

pel-  lb. 

lOjd. 

4d.  dec. 

/  Ebonite  Rod 

3/6 

f       ,,       Sheet 

3'. 

a  German  Silver  Wire         

2/6 

h  Gutta-percha,  fine 

12/6 

A  India-rubber,  Para  fine    

lOid. 

/  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

92s.  6d.  to  9Es. 

/     ..      Wire.galv.  No.  8.  P.O.qual. 

£24 

g  Lead,  EngUsh  Pig 

£26  5s. 

20s!'inc. 

*  Mercury        

per  hot. 

£13  5s. 

10a.  to  1.5s  inc. 

e  Mica  (in  original  oases)  smaU   ... 

per  lb. 

3d.  to  3/- 

e      „              „                medium  ... 

4/-  to  6/. 

e      .,              ,,                large 

,, 

10.'-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                  ,,     drawn  bars  and  rods 

1/3 

p                   .,     rolled  strip  &  sheet 

,, 

p                  „     wire    

o  Platinum         

per  oz. 

£2ti 

d  Silicium  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

n  Tin.  Block  (EngUsh)         

per  ton 

£162  159. 

66s.to7bs.incl 

a     „     Wire,  Nob.  1  to  16    

per  lb. 

8/. 

Quotations  supplied  by 


a  G.  Boor  cSk  Co. 

b  The  British  Aluminium  Co.,  Ltd, 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
«  P.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare, 

h  Edward  'Till  &  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Titd. 

n  P.  Ormiston  &  Sons. 

o  Johnson,  Matthey  &  Co..  Ltd, 

p  C.  Clifford  4  Son,  Ltd. 


r,    W.  P.  Dennis  4  Co. 


HIectric  Vehicles  for  Refuse  Collection. — Further  testimony 
to  the  money -.saving  attributes  of  the  electric  vehicle  for  the 
collection  of  refuse  appears  in  the  September  issue  of  Tht 
Electric  Vehicle.  The  Cleansiug  Superiutendent  of  Grimsby 
l)rovides  liguros  showing  that  the  costs  per  ton  collected  were 
as  follows: — 11>21 :  Electric  vehicle,  9s.  7Jd. ;  own  horses, 
I'is.  Id.;  hirod  hor.ses,  1&.  9Jd.  3922:  Electric  vehicle, 
Ss.  njd. ;  own  horses,  lis.  6Jd. ;  hired  horse.s  12s.  lid.  This 
«hows  a  total  annual  saving  by  "electric  "  over  hired  horses 
<if  .i'2,G0O,  and  over  own  horses  of  £2,149.  At  Islington, 
according  to  the  Cleansing  Superintendent,  the  cost  of  horse- 
collection  per  ton  was,  in  January,  1922,  14s.  lid.  Collection 
by  electric  vehicle  cost  12s.  IJd.  per  ton.  The  Islington 
(Jouiicil  has  built  a  garage  to  house  12  electric  vehicles  at  a 
cd.st  of  .t.i,708;  another  building,  testing  .£20,000,  is  also  being 
cToct^'d  for  the  accommodation  of  '32  vehicles.  Generating 
)ilant,  charging  panels,  &c.,  have  been  installed  at  an  outlay 
<if  i1.S.51.  There  are  five  charging  panels,  each  capable  of 
charging  two  vehicles  at  a  time.  The  five  generating  eeta 
are  each  capable  of  giving  a  maximum  output  of  150A  at 
any   desired  voltage  between   90  and  115. 

The  T;ffect  of  Imnurities  on  Storajje  Batteries. — .Accord- 
ing to  Miss  H.  C.  Gillette,  in  the  Electrical  World,  experi- 

luijiil.s  (_>u  the  cll'cct  of  metallic  impurities  dii  the  x)erl(iim- 
ance  of  lead  storage  batteries  show  that  manganese,  cad- 
miuiij,  antimony,  and  platinum  are  highly  detrimental  to 
the  lifi>  of  the  plates.  Hydrochloric  and  acetic  acids  are 
also  very  injurious.  In  view  of  the  )co<(ainon  use  of  the 
cadmium  electrode  in  testing  cells,  the  detrimental  effect 
of  cadmium  "is  noteworthy. 
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The   Use  of  Electricity  in  Nitrogen  Fi.\ation. 

Section  D. — Chemistry.  < 

A  inscrssiKN  (in  tin',  nitrogen  industry,  botoro  Section  H,  on 
ScptiMnluT  I'itli,  liroiit'ht  out  some  interesting  facts  and  ex- 
pressions oC  opinion  with  regard  to  the  application  ol'  elec- 
tricity to  the  industry.  l''iiur  papers  were  road,  dealing  with 
various  aspects  of  nitro(,'i'n  fixation,  the  first  being  "  Post- 
War  Progress  in  tire  h'ixation  of  Niti-ogeu,"  by  Dr.  J.  A. 
Ilarkpr.  Thi'  author  dealt  at  souk'  length  with  the  arc  pro- 
ce.ss,  wliich  was  put  into  commercial  operation  in  Norway  ;is 
long  ago  as  ]i)04,  and  has  now  reached  an  enormous  devel(i|i 
nient.  Although  the  power  rc(piirements  of  this  process  wn- 
very  large,  it  nevertheless  affords  the  cheapest  known  method 
for  the  mannfacture  <if  nitric  acid.  Dr.  Barker  was  desirous 
that  it  shoidd  be  fully  recognised  that  the  arc  process,  in  its 
industrial  form,  owes  its  initiation  in  a  very  great  measure  to 
scientific  researches  carried  out  mainly  by  British  investiga- 
tors. .\t  Notodden.  in  Norway,  plant  is  now  installed  to 
utilise  about  4.5,000  kW,  and  in  the  two  great  works  at 
Bjukan  there  are  furnaces  in  ojieration  employing,  in  all,  over 
•iOO.OOO  kW,  or  -iTU.lMJO  continuous  h.p.  At  Ejukan  11  a 
15,WK)-k\\'  steam-operated  tiet  ha.s  been  added  to  utilise  waste 
steam  raised  in  the  boilers  employed  in  the  cooling  of  the 
process  gases.  Though  the  arc'  process  has  now  reached  the 
stage  of  a  magnificent  engineering  achievement,  le.ss  than 
■i  per  cent,  of  the  elei-trical  or  heat  energy  expended  in  the 
average  arc  furnace  is  absorbed  as  chemical  energy  in  the 
initial  oxidation  of  the  nitrogen.  The  con':entration  of  nitric 
oxide  in  the  gases  leaving  the  furnace  averages  <jnly  about 
].'2  per  cent.,  and  therefore  it  is  not  surprising  that  many 
suggestions  have  been  made  for  the  ini[iroveiiient  of  the 
eflieiency  of  the  process.  About  14  arc  plants  of  various 
types  are  now  distributed  throughout  the  world,  one  being  an 
exjierimental  plant  of  about  l:)00-k\V  capacity,  which  was 
erected  at  a  munition  works  at  Birmingham  on  the  Kilburn- 
Scott  system.  Enriched  air,  instead  of  common  air.  has  been 
used  on  a  considerable  scale  by  a  company  operating  works 
in  Switzerland  and  in  (ierniany.  The  oxygen  content  of  the 
air  utilised  is  increased  to  oO  per  cent.,  and  to  jirevent  loss  of 
oxygen,  the  whole  operation  is  carried  out  in  a  closed  circuit. 
The  product,  instead  of  being  absorbed  in  towers,  is  generally 
removed  by  cooling,  as  liquid  nitrogen  peroxide.  Although 
under  certain  conditions  the  increase  in  yield  of  fixed  nitro- 
gen obtained  from  the  enriched  air  was  considerable,  and 
although  many  tons  of  liquid  NO^  were  made  by  the  process, 
certain  st^rious  difficulties  were  encountered,  and  several  ex- 
plosions have  recently  occurred  in  these  works,  the  jiower 
being  employed  for  railway  purposes.  The  chief  developments 
of  a  number  of  other  processes  were  then  dealt  with  brielly. 
among  them  being  the  C'a.sile  process,  which  is  now  running 
in  Italy,  the  hydrogen  l)ciiig  obtained  electrolytically  from 
large  cells  of  a  new  tyjie  operated  with  hydro-electric  iiower. 
Some  of  this  hydrogen  is  burnt  with  air  and  thereby  the  re- 
quired mixture  of  hydrogen  and  nitinijrn  is  produced.  Their 
is  good  reason  to  believe  that,  iimlci-  piescnt  conditions,  willi 
the  much  higher  price  of  coke  now  pievailing,  liydrogeii  pio- 
duced  in  bulk  at  favourable  sites  from  cheap  hydro-elcdiic 
power  will  easily  be  able  to  compete  with  tliat  obtained  li\ 
other  mefhods.  To  ensure  this,  however,  the  type  of  cell 
employed  iei|uires  to  be  much  cheaper.  In  conclusion,  the 
author  referred  to  the  internal  capacity  of  Germany  for  the 
production  of  fixed  nitrogen,  which,  at  the  end  of  this  vear, 
will  reach  about  .")(KI,000  tons  annually. 

In  a  paiier  on  "  Raw  Materials  for  Synthetic  Ammonia  : 
the  Manufacture  of.  Hydrogen  and  Nitrogen,"  Mr.  .T.  II. 
West  called  attention  to  the  high-  cost  of  electrolytic  liydiu- 
gen.  Tlie  two  main  sources  of  commercial  hydrogen  are  coal 
and  water.  Various  methods  of  hydrogen  iiroduction  were 
diseus.sed,  aniong  them  being  the  method  of  obtaining  it  from 
water  by  electrolysis.  .Mthough  tlie  resulting  gas  from  this 
inetliod  is  very  pure  the  capital  cost  of  the  plant  is  very  high, 
iiinounting  to  not  le.ss  than  £5  per  electrical  h.p.  of  battery 
installed,  together  with  another  &i  10s.  for  rotary  converters. 
Even  these  figures  can  only  bo  realised  on  extremely  large 
plants,  where  cells  taking  from  10,00<l  to  1.5.000  A  each  are 
used.  The  amount  of  electrical  energy  required  to  produce 
hydrogen  in  large  quantities  is  also  very  great,  amounting  to 
i>ver  7,(XI0  kW  per  million  eu.  ft.  of  hydrogen  produced  per 
'lA  hours.  It  is  only  in  pxeeptional  ea.<es.  therefore,  where 
very  cheap  hydro-<'lectiic  power  is  available,  that  electrolytic 
hydrogen  can  be  considered. 

('apt.  C.  .T.  fioonwiN,  in  a  paper  im  "  The  TTiiusser  Process 
of  Nitrogen  Fixation,"  referred  to  the  "  eeouomic  failure  of 
the  arc  process."  Tie  was  of  opinion  that  the  solution  of  the 
nilrogen  fixation  problem  is  unlikely  to  be  attained  by  any 
single  method  ;  each  one  must  play  its  part.  The  economic 
failure  of  the  arc  process,  he  .said,  except  under  exceptionally 
favourable  conditions,  will  restrict  its  future  to  relativel.v 
small  dimensions.  The  explosion  process  seemed  to  him  to 
be  the  only  one  which  will  render  it  possible  eeonomioally  to 
manufaclure  nitrio  acid  by  a  direct  process.  A  well-designed 
Hiiusser  plant  requires  no  external  energy,  the  motive 
power  for  compressors,   pumi>s,   ^^-c.   being   fully  covered   bv 


suitable   uiethod.'i   of   heat   an.i     .-ii.i^.     iccovcry     withj;,     :.,. 
plant. 

From  the  electrical  point  of  view  the  prostwctH  would 
ajipear  to  be  a  little  brighter,  judgiug  from  Dr.  E.  B.  Maxted'.-- 
|)aper  on  "  Some  aspects  of  the  Relationship  between  Water 
Power  and  Nitrogen  Fixation."  The  fixation  of  nitrogen  by 
any  of  the  three  principal  iirocesses,  namely,  by  the  synthesis 
of  nitric  oxide  in  the  high-pressure  arc  flame,  by  the  produc- 
tion of  cak-ium  cyanamiih',  and  by  the  synthesis  of  amiiionia. 
involves  in  each  cum-  two  economic  factors — pcjwer  and 
in.ilerials.  The  predominance  of  the  one  or  the  other  of  these 
factors  will  determine,  not  only  the  most  auitable  site  for  the 
operation  of  the  proiress,  but  also  the  economic  practicability 
of  the  method  of  fixaticm  under  given  geographical  and 
mineralogical  conditions.  Under  British  conditions  it  is  prob- 
able, save,  perhaps,  for  the  manufacture  of  nitric  acid  as  sucli. 
contrasted  with  the  broader  problem  of  fixed  nitrogen  for 
agricultural  purpo.ses,  that  only  two  of  the  three  pnx-e.sKes, 
i.e..  the  manufacture  of  calcium  cyanamide  and  the  direct 
synthesis  of  ammonia,  are  economically  possible.  The  author 
then  discussed  a  number  of  points  connected  with  the  relation- 
ship of  the.se  processes  to  hydro-electric  power,  with  esi>ecial 
reference  t<i  the  position  in  Great  Britain.  The  synthesis  of 
ammonia  itself,  he  said,  might  be  regarded  as  economically 
independent  of  cheap  power,  were  it  not  that  the  hydrogen 
employed  as  a  necessary  raw  mateiaal  may  be  manufactureil 
by  two  types  of  process,  namely,  froin  fuel  (by  way  of  water 
and  gas),  or  electrolytically,  in  whi'.h  case  it  may  be  translated 
directly  in  terms  of  power,  the  hydrogen  being  regarded  sub- 
stantially  as  water,  plus  the  energy  required  for  its  deconiixc 
sition.  Water  resources,  estimated  to  be  capable  of  producing 
some  '2.50,tKK)  kW,  were  examined  in  detail  by  the  Water 
Power  Resources  Committee  of  the  Board  of  Trade  in  a  recent 
survey  of  the  jiotential  resources  of  Great  Britain.  This 
figure  was  not  exhunstive,  and  excluded  the  Severn  Estuary 
scheme.  By  far  the  larger  proportion  of  potential  water 
power  sites  of  any  considerable  magnitude  are  located  in 
Scotland.  An  important  factor  is  the  maximum  power  avail- 
able at  a  given  site,  and  of  the  ten  Scottish  sites  reported  on 
favourablv  bv  the  (!oiiiiiiiltee's  engineers  onlv  one  is  estimated 
lo  produce  over  :ill,(IIKI  kW.  and  only  two  over  'iO.tKHt  kW. 
The  total  power  potentially  available  from  the  ten  sites  is 
about  10(1,0(1(1  kW.  In  Wales  five  .sites  were  reported  on 
favourablv,  of  which  onlv  one  was  estimated  to  have  a  poten- 
tial output  greater  than  .5,000  kW.  This  is  important,  since 
sites  cap;dde  of  producing  less  than  about  10.n{K)  kW  are  not 
suitable  for  the  production  of  cyanamide  or  carbide  at  the 
lowest  jiossible  rates.  The  cost  of  power  will  tiepend  princi- 
pally cm  the  interest  charged  on  capital  cost.  .\i\  average' 
figure  for  the  capital  cost  of  in.stallation  (which  will  vary  from 
site  to  site)  at  the  ten  Si-ottish  sites  considered  by  the  Com- 
mittee is  estimated  to  be  about  i'80,  on  a  pre-war  basis,  for 
.■a-b  kW  installed,  at  any  rate,  for  the  larger  sites.  .Vparl 
from  interest  on  capital,  operating  and  other  costs  are  rela- 
tively low,  about  3  per  cent,  of  the  capital  cost  per  kW  ln'iii'; 
ipioted  as  a  conservative  estimate  in  the  case  of  an  inslalla- 
lion  of  10,000  kW  or  over.  I'nder  present  conditions  it  should 
hi'  possible  to  imidiice  power  from  several  of  the  more  .suitable 
sib's  for  about  *l  or  ;t5  per  kW  year.  If  hydro-electric 
energy  can  be  obtained  at  .t'-5  per  kW  year,  then,  on  the  basis 
of  a  power  eonsmiiption  of  about  1^5  kWli  per  thous;ind  cii.  ft. 
of  hydrogen  generated  by  electrolysis — a  figure  in  aecorilance 
with  results  obtained  in  practice— the  cost  of  power  should  be 
about  Is.  7d.  per  thousand  cu.  ft.  of  hydrogen,  the  ogygen 
being  regardc'd  as  possessing  a  problematic  value,  which,  for 
the  piirpo.se  of  this  calculation,  has  been  set  down  as  zero. 
In  this  country  it  would  ap)iear  that  a  sufliciently  strong 
ca.se  may  be  established  for  the  generation  of  hydrogen  by 
electrolysis  to  warrant,  at  any  rate,  a  careful  examination  of 
the  method  side  by  side  with  that  of  producing  hydrogen  from 
fuel.  The  principal  drawback  of  the  electrolytic  process  con- 
sists in  the  relatively  large  floor  space  required,  and  in  the 
multiplicity  of  cells  necessary.  These  di.sadvantages  are  Ix^ing 
met,  to  a  certain  extent,  by  tlie  introduction  of  large-unit 
cells.  Dr.  Maxted  then  considered  the  problem  from  a  sliglitly 
ililTeient  aspect.  In  the  first  place,  he  assumed  that  (H^wer  of 
a  given  magnitude,  say  10,00(1  kW,  was  available  at  a  certain 
site,  anil  that  this  power  was  utilised  completely ;  first,  for 
the  .synthesis  of  ammonia — the  hydrogen  being  generated 
electrolytically — and  .secondly,  for  the  production  of  calcium 
cyanamide.  Tn  the  first  )ilace  .some  5,00(1  to  5,5(10  tons  ot 
nitrogen  per  annum  eouid  W  fixed  a.":  svnthetic  anuuonia, 
about  7.:500  to  ."^.OtXI  kW  of  the  lO.tXHI  kW  lieing  used  f.u-  elec 
troly.sis.  1,000  kW  for  compression,  and  tlie  remainder  for 
other  purposes,  including  the  separation  of  the  requisite 
nitrogen  liy  a  low  temjit^rature  process  from  air.  T"nder  sueb 
conditions  the  bulk  of  the  power  would  be  us>^d  for  electro- 
Ivsis.  If.  on  the  other  hand,  the  10.0<10  kW  were  u.-i<'d  I'or 
the  fixation  of  nitrogen  as  calcium  cyanamide,  the  weight  of 
nitrogen  capable  of  being  fixed  P(^r  annum  would  be  more  or 
less  the  same,  the  important  difference  being,  however,  that 
in  the  case  of  synthetic  ammonia  some  ."W.OdO  en.  ft.  per  hour 
of  waste  oxygen  would  be  available  from  the  hydrogen  anil 
nitrogen  plants,  assuming  the  latter  gas  to  be  separated  from 
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air  by  a  process  of  lu\\  tciupeiatuio  oeiniiatiou,  wherea.*,  in 
the  case  of  a  cyanaiiii<i  ■  plant,  the  whole  oi  tlie  coal  and  lime- 
required  would  have  to  be  brouglit  to  the  factory  siti'  and 
there  handled.  Tliis  would  be  balanced,  to  a  certain  device, 
by  the  greater  .^iinplicity  of  the  cyanamide  method. 

In  the  coui.se  of  a  shoi-t  discu.ssion  Mr.  E.  Kii^BunN  StoTT 
asked  what  was  the  cause  of  the  explosions  Dr.  Harker  had 
mentioned  in  connection  with  the  arc  process  using  enriched 
air.  He  believed  that  the  real  .solution  of  the  nitrogen  lixa- 
tion  problem  was  a  cond)ination  of  existing  processes.  In 
defence  "f  the  arc  prwess  he  mentioned  the  case  of  a  large 
engineering  firm  in  this  country  which  had  been  investigating 
a  site  in  Scotland  which  would  give  about  lU.OOO  k\V.  In 
considering  the  process  to  be  used  it  had  had  due  regard  to 
the  economic  and  eiigineering'*  possibilities  of  each,  and  had 
de  ided  to  use  the  arc  inocess.  Energy  could  he  provided  on 
the  site  mentioned  at  iM  per  kW  year.  Dr.  Ilarker,  replying 
to  Mr.  Kilburn  Scott's  question,  slid  that  the  exidosions 
mentioned  were  caused  by  contact  between  the  NO,  and  the 
organic  liquids  employed  for  cooling. 


.Applications    of    Psychology   to    Breakage    Problems    in 
Industry. 

By  Geohuk  II.  MiLF.s.  D.Sc.   iAhsfract). 
Se  c  t  (V) »  ■/  .-T-i-'.f  yc  /i  0  !op ;/ . 
This  paper  was  a  report  upon  investigations  into  the  causes 
of  accidents  and  carelessness  in  industry,  and    applied     not 
.only  to  material  damage  but  also  to  accidents  in  which  human 
lives   were  involved. 

The  author  -stated  that  the  economic  loss  due  to  the  large 
number  of  small  accidents  was  "  appalling,"  and  the  com- 
niunitv  paid  the  price  of  the  loss  of  time  and  labour,  .\mong 
the  principal  causes  of  these  accidents  were  defective  light- 
ing, temperature,  but  above  all  inexperience.  Workers  re- 
quired careful  training  and  adequate  protection.  Three- 
quarters  of  the  deaths  in  industry  could  be  prevented,  and 
in  the  same  way  it  was  possible  to  reduce  material  damage. 
It  had  l)een  shown  that  the  most  ethcient  safety  work  had 
been  accompanied  by  organisation  and  education  to  the  extent 
of  two-thirds,  only  one-third  being  accounted  for  by  mecha- 
nical safeguards;  this  proved  the  importance  of  the  psycho- 
logical factor.  Fatigue  was  an  important  cause  of  accidents; 
this  could  be  mitigated  by  removing  causes  of  distraction, 
irritation,  and  excitement.  .\n  attempt  was  made  to  ascer- 
tain from  workers  .some  explanation  as  to  how  direct  break- 
ages occurred,  but  with  little  success;  the  explanation  of 
■'  carelessness  "  by  the  non-psychidogieal  person  was  very 
fiir  from  the  truth.  Each  place  where  a  jar  or  a  clash  might 
iK-cur  was  a  "  danger  point  "  and  .should  be  properly  dealt 
with.  The  author  illustrated  this  by  examples  of  the  pre- 
vention   of  clashing,   which   eliminated   irritation    to  the   em- 


ploye, and  incidentally  speeded  up  production,  and  he  also 
mentioned  one  or  two  very  small  improvements  which  pro- 
duced beneficial  results.  In  one  case  articles  had  to  be  placed 
in  a  rack  and  it  was  found  that  by  painting  the  partitions  of 
this  a  lighter  coloiu'  the  work  of  qi;i:_-kly  placing  the  articles 
in  position  was  assisted.  By  a  number  of  similar  minor  ad- 
justments a  saving  of  10  per  cent,  in  time  was  effected,  and 
what  was  more  important,  there  was  a  considerable  reduc- 
tion of  annoyance  and  irritation,  .\part  from  the  improve- 
ment of  fixtures,  an  endeavcnu-  was  made  in  the  same  factory 
to  improve  the  "  human  "  factor  by  substituting  signalling 
and  indicating  systems  in  place  of  the  employes'  calling  out 
to  one  another. 

In  other  directions  improvements  were  made:  for  example, 
workers  were  screened  from  undue  heat,  heights  of  benches 
were  altered,  A-c.  The  effect  of  these  improvements  niicm 
breakages  was  shown  by  a  reduction  of  the  percentage  which 
varied  at  dill'erent  times  of  the  day;  in  one  period,  from 
noon  to  '2  p.m..  a  reduction  of  from  'A.'i  to  1.8  i^er  1,000  was 
shown,  and  the  reduction  was  nmch  greater  towards  the 
end   of  the   day. 

The  author  stated  that  by  careful  investigation  and  the 
removal  of  many  underlying  cau-ses.  a  re<luction  in  breakages 
amounting  in  tht  case  of  some  articles  to  over  70  [Jer  cent, 
had  been  effected,  and  he  was  convinced  that  it  was  equally 
possible  to  reduce  the  colossal  wa.ste  in  other  branches  of 
industry  if  full  consideration  were  given  to  the  psychological 
factors  involved.  Industry  would  be  well  repaid,  and  em- 
ployer, worker,  and  consumer  would  benefit. 


The  Atoms  of  Matter. 

By  Dif.  P.  W.  Aston,  F.R.S. 
Ox  Septenjiier  I'ith,  Dr.  .\stfln  gave  a  popular  evening  dis- 
course on  the  above  subject  and  mentioned  many  recently- 
discovered  facts  which  savoured  of  the  miraculous.  To  give 
his  audience  an  idea  of  the  diminutivencss  of  the  atom,  he 
said  that  if  atoms  of  air  were  allowed  to  stream  through  a 
very  small  aperture  into  an  exhausted  electric  lamp  bulb  at 
the  rate  of  a  million  per  second  it  would  take  a  million  years 
to  fill  the  bulb.  .A.  helium  atom  projected  as  a  high-velocity 
a  ray  through  a  radio-active  substance  might  travel  so  rajiidly 
as  to  cause  a  distinct  flash  when  it  struck  a  zinc-blende  screen. 
Referring  to  the  transmutation  of  the  elements,  I')r.  Aston 
said  that  the  conversion  of  four  grammes  ,of  hydrogen  into 
one  granmie  of  helium  would  involve  the  destruction  of  .008 
gramme  of  matter.  This  would  liberate  a  vast  amount  of 
energy.  It  had  been  calculated  that  if  the  hydrogen  in  a 
tablespoonful  of  water  was  transmuted  into  helium,  the 
equiv.alent  of  200.(XX)  kWh  of  energy  would  be  set  free.  He 
reassured  his  audience,  however,  that  before  the  means  of 
liberating  this  energy  was  discovered  a  way  of  controlling  it 
would   be    found. 


ELECTRICITY    SUPPLY    FOR    THE    SOUTH-EASTERN     AND    CHATHAM     RAILWAY. 


.Xri'LICATlOX    KOH    COXSEXT    TO    EsT.Mil.ISH    (iKNl'IHTIXO     ST.4T10X   .4».\N(J1-;KSTI".1N's   \Vh.\HI''. 


A  sLPi'i,EMENT,\KY  statement  dated  September  27111.  19'2'2.  has 
been  issued  by  the  Electricity  Commissioners,  in  which 
they  state  that  in  a  previous  announcement.*  dated  .\ugust 
■21. St.  iy2-2,  they  set  out  the  broad  conclusions  they  had  ar- 
rived at  as  the  result  of  the  public  inquiry  held  by  them 
into  the  above-mentioned  application.  .At  that  inquiry  the 
Railway  Co.  pressed  strongly  for  consent  to  the  erection  by 
it  of  a  generating  station  at  Angerstein's  Wharf,  but  indi- 
cated that  it  was  prepared  to  consider  taking  a  supply  for 
its  railway  electrification  .scheme  from  an  outside  source 
subject  to  satisfactory  guarantees  as  to  cost,  reliability  of 
supply,  and  time  of  delivery.  The  Commissioners  postponed 
their  decision  on  the  application  in  order  to  afford  those 
concerned  a  further  opportunity  of  entering  into  negotiations 
and  discussing  the  actual  terms  of  a  firm  contract  for  a 
supply  to  the  Railway  Co.,  including  a  guarantee  to  indem- 
nify the  Railway  Co.  against  loss  in  the  event  of  the  supply 
not  becoming  available  by  the  required  time.  The  Com- 
inissioners  further  expressed  the  opinion  that  if  the  negotia- 
tions were  conducted  in  a  spirit  of  mutual  goodwill,  the 
terms  of  such  a  contract  could  hqr  adjusted  without  undue 
delay. 

Since  .August  '21  st  renewed  offers  have  been  made  to  thi- 
Railway  Co.  bv  the  West  Kent  Electric  Co.,  l.t.l..  .and  the 
Crpiinty  of  Tendon  Electric  Sunply  Co..  Ltd. ;  an  offer  has  also 
been  made  bv  the  I^ndon  Electric  Supplv  Corporation.  Ltd. 
(In  S<-ntember  8th,  however,  the  Railway  Co.  informed  the 
Conmiisfiioners  that  "  the  directors  had  unanimously  resolved 
that  no  satisfactory  ;n.'reenient  with  either  of  the  three 
companies  cnuld  be  arrived  at." 

The  Commissioners  have  further  considered  the  whole 
matter,    and    have    decided   to   refuse    their   consent    to    the 
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ere-tiun  by  the  Railway  Co.  of  the  proposed  generating 
station  at  .Angerstein's  Wharf. 

-At  the  public  inquiry  previously  referred  to,  only  outline 
plans  of  the  proposed  t-,tation  were  submitted  by  the  RaO- 
way  Cl).  In  the  announcement  dated  .August  21st  it  was 
pointed  out  by  the  Commissioners  that  the  proposed  design 
was  impracticable  for  a  station  of  an  ultimate  size  of  150,000 
kW. 

The  Commissioners  also  came  to  the  conclusion  that  it 
had  been  proved  that  there  w'ere  authorised  undertakers 
willing  to  give  the  Railway  Co.  an  adequate  supply  of  elec- 
tricity at  a  cost  not  greater  than  would  have  been  incurred 
by  the  Railway  C«.  in  supplying  it.self. 

The  revised  offers  made  to  the  Railway  Co.  since  .August 
21st  by  the  West  Kent  Co.  and  the  County  of  London  Co., 
and  the  offer  made  by  the  London  Electric  Supply  Corpora- 
tion, Ltd..  have  been  examined  by  the  Commissioners.  The 
terms  contained  in  the  two  revised  offers  are  more  favourable 
to  the  Railway  Co.  than  those  previously  put  forward  at 
the  inquiry,  and  the  terms  offered  by  the  London  Electric 
Supply  Corporation  are  also  favourable  to  the  Railway  Co. 
The  Cnnuoi.ssioners  are  thus  confirmed  in  their  conclusion 
(pioted  above. 

With  regard  to  the  (juestion  whether  any  of  the  under- 
takers concerned  is  or  will  be  in  a  position  to  give  the 
Railwav  Co.  the  requisite  supplv  in  accordance  with  the 
proviso  to  Section  II  of  the  Electricity  (Supply)  Act.  1919, 
the  Commissioners  have  satisfied  thems<dves  that  no  parti- 
cular obstacles  .stand  in  the  way  and  that  one  or  the  other 
of  the  undertakers  in  (piestion  will  be  in  a  position  to  give 
the  necessary  supply  by  the  dat  ■  when  the  electrification  of 
the  suburlian  lines  is  expected  to  be  completed,  namely,  on 
or  before  Iiine  30tli.  UI2.5.  Two  of  the  offers  relate  to  supplies 
at  a  frequency  of  25  cycles,  and  the  other  offer  to  a  supply 
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at  50  cycles.  Tlic  Railway  Co.,  at  the  public  iuqiiiry,  <'X- 
pressed  a  preference  fur  a  2.5-cycle  supply,  but  froiii  the 
technical  point  of  view  a  supply  at  .50  cycles  is  also  practic- 
able, owing  to  the  adoption  by  the  liailway  Go.  of  a  direct 
current  system  of  elertrilniitiiiii. 

On  tlie  question  ol'  ;i  picii :iiil.i'  to  the  Railway  Co.  against 
loss  arising  from  failiirv  tn  ^;iv<'  a  sujjply  by  the  due  date, 
■  two  of  the  offers  are  supported  by  lettei-s  from  one  of  the 
leading  banks  in  the  country,  stating  tliat  the  bank  would 
be  quite  prepared  to  give  a  guarantee  subject  to  the  form 
thereof  being  satisfactory ;  and  in  the  other  case  the  com- 
pany undertakes  to  .satisfy  the  Railway  Co.  as  to  the  guaran- 
tee of  payment  of  penalties.  The  Commissioners  under- 
stand that  the  Trade  Facih'ties  Act  .'Vdvi.'iory  Committee  would 
be  willing  to  adopt  an  arrangement  the  etfect  of  which  would 
be  that  in  the  event  of  the  supply  of  electricity  not  being 
available  by  June  30th,  1925.  the  obligation  of  the  authorised 
undertakers  concerned  would  be  substitut»Ml  for  that  of  the 
Railway  Co.  in  respect  of  loan  .charges  during  the  jieriod 
(if  default.  The  Commissioners  are  satisfied  that  no  greater 
lisks  would  be  run  by  the  Railway  Co.  in  taking  an  outside 
supply  than  in  proceeding  with  its  own  station.  Moreover, 
by  taking  an  outside  au])ply  the  Railway  Co.  would  he  i-e- 
lieved  from  incurring  capital  expenditure  amounting  to  over 
;61,000,000.  and  would  also  have  th4  advantage  of  an  annual 
saving  in  the  co.st  of  energy,  which  the  Commissioners  are 
satisfied  is  po.s.sible  under  the  offers  made  to  the  Railway  Co. 
In  the  first  instance  the  powei'  station  was  not  regarded  by 
the  Railway  Co.  as  an  essential  feature  of  the  electrification 
scheme,  and  it  was  admitted  in  evidence  that  on  technical 
grounds  alone  there  was  no  obiection  to  an  outside  supply. 
The  Commissioners  are  satisfied  that-  the  electrification 
•scheme  could  be  carried  out  without  detriment  to  the  Rail- 
way Co.  if  reliance  were  placed  upon  a  supply  of  energy 
from  an  outside  source,  and  that  the  construction  of  a  power 
'  station  by  the  Railway  Co.  is  not  essential  to  the  scheme. 
The  Trade  Facilities  Act  Advisory  Committee  foresees  no 
difficulty  or  delay  in  adjusting  the  Government  guarantee 
to  cover  the  railway  electrification  scheme  only,  subject  to 
a  .satisfactory  assurance  from  the  Commissioners  that  the 
supply  of  energy  required  by  the  Railway  Co.  wm'II  be  foith- 
coming   when  required. 

Having  regard,  therefore,  to  the  evidence  given  on  behalf 
of  the  Trade  Facilities  Act  Advi.sory  Committee,  to  the  fact 
that  the  Commissioners  are  satisfied  that  the  conditions  as 
to  an  outside  .snnplv  laid  down  in  Section  11  of  the  Act  of 
1919  can  and  will  be  fulfilled,  and  to  the  further  fact  th.nf 
the  Commissioners  are  prepared  so  to  advise  the  Trade 
Facilities  Act  Advisory  Committee,  the  only  conclusion  pos- 
sible to  the  Commissioners  is  that  the  question  of  the  Govern- 
ment guarantee  need  be  no  ob.stacle  in  th"  way  of  proceeding 
with  the  railway  electrification  sclieme,  apart  altogethtr 
from  the  proposed  power  station. 

The  Commissioners  have  considererl  tiu'  he.iriiig  of  the 
Railway  Co. 's_  proposal  upon  the  question  of  the  re-organisa- 
tion of  electricity  supply,  and  on  the  policy  underlying  the 
various  schemes  contemplated  in  this  connection,  including 
the  scheme  for  the  London  and  Home  Counties  Electricity 
District.  After  reviewing  the  recommendations  of  the  Elec- 
tric Power  Supply  Conmiittee  of  the  Board  of  Trade  in  1918, 
endorsed  by  Parliament  when  the  Electricity  (Supply)  Act, 
1919,  was  enacted,  the  Commissioners  state  that  the  pooling 
of  the  Railway  Co.'s  supply  and  that  of  other  classes  of 
consumers  would  con.stitute  an  important  contribution  to- 
wards the  centralisation  of  generation  in  Greater  London, 
and  the  advantages  due  to  saving  in  capital  expenditure, 
increased  efficiency  (and  hence  lower  cost)  of  generation,  and 
enhanced  reliabihty  of  supply  consequent  upon  the  eventual 
interconnection  of  the  principal  stations  forming  the  central- 
ised system,  would  be  to  the  benefit  not  only  of  the  Railway 
Co.,  but  also  of  other  classes  of  consumers  supplied  fiorii 
the  central  system.  To  these  advantages  must  be  added  the 
national   gain   by   the   saving  in   fuel    consumption. 

llie  proposal  of  the  Railway  Co.  at  this  juncture  to  erect 
its  own  generating  station,  thereby  involvina  the  forgoing 
of  all  the  benefits  to  be  derived  from  the  pooling  of  .supplies 
and  the  centralisation  of  generation  for  all  purposes,  is  not 
only  contrary  to  the  views  to  which  railway  engineers  and 
railway  companies  have  expressed  their  adherence,  but  is 
in  direct  conflict  with  the  fundamental  basis  upon  which 
the   re-organisation    of  electricity    supply   must    proceed. 

TTnless   it   were   proved   to   their   complete   satisfaction  that 

n()    altH>rnative     was    possible,   the   Commissioners  could   not, 

W'ith   priiper  legard  to  tlieir  statutory  duties,   sanction   in  the 

'  pr<',seut  case  a   course  of  action   which   would   bi>   prejudical   to 

flic   rc-organisation  of   supply   in  Gri>ati>r  London,   and  prob- 

iily  in  other  di.stricts  also.'     Thus,   tin'  considerations  bearini; 

"'II   policy   and  the  re-organisation  of   siiiiplv   only  serve   to 

tcngthen  the  conclusion  of  the  Ciiiiiiiiissioiicrs  that  consent 

!••  the  Railway  Co.'s  application   ought  not  to  be  given. 


THE     PROVINCIAL     ELECTRIC     SUPPLY 
COMMITTEE. 


Low  Temperature  Carbonisation.— .\  p,irl\'  of  French 
iiignii'ers  recently  paid  a  visit  to  the  works  of  Low  Tempera- 
ture Carbonisation,  Ltd.,  near  Barnslev.  It  is  proposed  to 
erect  similar  works  in  the  Sarro  Vailev. 


ANNUAt,  Meetino. 

Tin;  annual  meeting  of  the  Provincial  Electric  Suiipi>  i, .>.,,- 
mittce  of  the  United  Kingdom  was  held  on  Tuesday,  Sep- 
tember 26th.  Sir  Harry  Ptenwick,  K.B.E.,  presided.  The 
present  executive  committee  was  re-elected  en  bloc  for  the  en- 
suing year,  and  a  general  discussion  took  place  on  matters 
afi'ecting  provincial  companies. 

In  the  course  of  his  speech  the  chairman  said  that  they  liad 
now,  he  hoped,  seen  the  end  '  of  general  electricity  supply 
legislation,  and  might  look  forward  to  some  relief  from  the 
anxieties  in.separable  from  Parliamentary  proceedings.  In  all 
these  pioceedings,  covering  a  period  of  over  three  years,  the 
Association  had  taken  an  active  part  and  laboured  inces- 
santly in  their  interests,  with  a  result  which  he  was  sure  was 
not  altogether  disappointing. 

The  new  Act  contained  several  clauses  of  considerable  benefit 
to    provincial    companies,    for    which    the    Association    con- 
sistently pressed  the  Electricity  Commissioners.    One  of  these 
was  the  revision  of  prices,  which  very  closely  concerned  all 
their  companies;  the  other  was  that  of  enabling  certain  com- 
panies which  had  been  hitherto  debarred  from  doing  so  to 
obtain  an  increase  of  price  under  the  Electric  Lighting  Acts. 
Another  very  important  feature  was  the  provision  by  which, 
with  the  concurrence  of   the  local    authority  concerned,   the 
Commis.sioners  could   grant  an  extension   of   tenure.    Poten- 
tially this  was  of  immense  value,  particularly  seeing  that  it 
could  be  effected  by  the  Commissioners  without  a  special  .Act 
of  ParUament.       There  was,   he  thought,  no  doubt  that  if  a 
company  could  show   the  Electricity   Commi.ssioners  that   by 
an  increase  in  tenure  it  would  be  aide  to  give  some  substantial 
fjiiid  pro  quo  and  the  local  authority  concurred,  the  Commis- 
sioners would  readily  grant  .such  extended  tenure.    The  handi- 
cap of  a  limited  tenure  meant  that    no    company    was   in    a 
position  to  supply  the  public  as  cheaply  as  if  it    had   had    a 
really  long  lease;  but  the  new  Electricity  Act  amended  tliis 
mistaken  policy  by  giving  facilities  for  removing  the  handicap, 
and  directly  this  was  done  the  companies  would  be  in  a  posi- 
tion ultimately  to  effect  a  radical  cheapening  of  supply.  There 
was  also  an  advantageous  section  dealing  w^th  wayleaves,  and 
small  companies  were  very  specifically  prot<^cted  against  any 
possibiUty  of  theii-  being  forced  to  take  a   bulk  supply  when 
they  could  them.selves  generate  more   cheaply.      The  trouble 
with  most  small  companies  was  certainly  the  other  way  about, 
namely,  they  could  not  get  a  bulk  supidy  at  any  price.    Cer- 
tain of  tlie  provincial  companies  had  verv  materially  benefited 
by  the  Trade  Facilities  Act.     A  proposal  made  b.v"  Mr.  Scott 
at  the  last  meeting    was    to    try    to   obtain    from    the   Trade 
Facilities  Committee  financial  support  for  the  smaller  electri- 
city companies  wdiicb  could  not  for  various  obvious  reasons  find 
capital  themselves,  and  in  return  unemployment  would  be  re- 
lieved in  the  districts  in  which  the  companies  were  operating. 
They  interviewed   the    Committee,    and    were    most   cordially 
ret'eived,  and  a  very  considerable  sum  was  for  the  time  being 
ciir-marked  for  the  use  of  their  companies.    .\  certain  number 
of  companies  made  application,  and  tlnvse  who  came  to  terms 
had  the  loan  at  their  disposal.     Assistance  was  afforded  to  the 
North   Sonier.sot  Company,  the   Minohead   Company,   and  the 
Egliani  and  Staines  Company.     Public  utility  companies  were 
exempted   from  payment    of    the    Corporation    tax    for    three 
years,  and  this  exemption  would  have  finished  in  DecemlxT, 
11)22.     They  made  a  good  fight  to  get  the  exemption  continued, 
and  achieved  their  end  :  they  were  free  from  this  trouble  for 
another   three  years.    The  National  Council  very  wi.s<'ly  for- 
mulated a  general  reduction  in  wages  to  keep  pace  with  th« 
fall  in  the  cost  of  living.     .\  number  of  reductions  had  taken 
place,  and  everything  -seemed  to  have  worked  very  snuxithlv. 
Throughout  their  work  on  the  Whitley  Council  they  had  tried 
to  protect  their  smaller  companies  as  much  as  pos.sibIe.      As 
regarded   technical  staffs,   up  to  the  presiMit  all  undertakings 
under  1 .00()  k\V  did  not  come  under  the  sc-hedule  of  wages  and 
working  conditions  fonniilated  by  the  National  B<iard. 

With  regard  to  their  small  companies  generally,  the  fact  that 
these  had  their  own  special  interests  bacl  leil  them  to  create  a 
small  .sub-committee,  of  which  Mr.  Edwards  was  chairman, 
and  among  matters  which  the  committee  luid  dealt  with  was 
that  of  overhead  mains.  The  activities  of  the  Executive  Coni- 
mittei'  were  pretty  wide,  and  it  was  in  touch  with  all  sections 
of  the  industry  and  other  organis;itions  likelv  to  further  their 
interests.  Tn  connection  with  the.se  outside  activities,  they 
were  much  indebted  to  Mr.  dripper,  and  to  Messrs.  Rivncer 
Ilawes  and  .Tackson.  Tie  was  a  finn  believer  in  the  future  of 
the  electricity  supply  industry  of  this  country;  the  demand  for 
electric  encMgy  in  the  future  for  all  purposes  promised  to  be 
on  an  enormous  .scale,  the  extent  of  which  very  few  of  them 
were  able  to  estimate  to-day,  and  the  golden  age  of  electricity 
was  not  far  distant. 
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THE     WIRELESS     EXHIBITION. 


The    First    All-British    Show. 


I'BW  ivivnt  i)<.ciuTeiKi'.s  haw  aiouisi'il  molt.'  uuivoisil  interest 
than  the  inogiess  of  wiieli^s  telfj;rji|iliy.  Lnpniveiiients  have 
followed  one  Jinother  in  raiiid  suceession,  and  "  broaileaetiug  " 
—the  most  reeent  ilevelopnient.— btvau.^e  of  its  iwpular  appeal 
has  iieated  a  widespiead  demand  for  authenfie  information 
on  the  sulijeet  of  wiivless. 

No  more  lilting,  or  practical  means  could  he  founil  of  dealiiiy 
with  this  desire  than  the  All-British  \Virele.«s  Exhibition  and 
Convention  at  the  Horticultural  Hall,  Westminster.  The 
oifja niseis,  Messrs.  Bertram  Day  &  Co.,  l.td.,  have  secured 
the  whole-hearted  .support  of  the  trade,  and  this  exhibition  is 
uiuloubtedly  the  most  representative  fathering  of  wiieless  in- 
terests ever  held  in  this  country. 

From  the  public  point  of  view,  this  exhibition  will  provide 
a  uniiiiie  opportunity  of  obtaininj;  a  useful  insight  into  the 
possibilities  of  wireless  as  a  nieans  of  instruction  and  recrea- 
tion. The  most  recent  advances  in  tjie  transmission  of  music, 
song,  and  sjXH-ch  are  demonstrated,  and  th»?  exhibits  include  a 
display— in  many  cases  for  the  first  time— of  wireless  instru- 
ments and  accessories  by  over  fifty  well-known  British  inanu- 
fagturers  and  supi)liers. 

In  connection  with  this  exhibition  a  convention  is  being 
held  under  the  auspices  of  the  Wireless  Society  of  London. 
Hie  latter  is  the  official  society  for  the  nromotion  of  wireless 
among  amateurs,  and  has  a  large  number  of  London  and  pro- 
vincial affiliated  .societies  and  clubs.  This  society  has  arranged 
a  series  of  daily  lectures  with  the  object  of  rendering  the  public 
all  possible  assistance  in  .selecting  the  tyi)e  of  apparatus  most 
suited  to  their  requirements. 

A  .si)ecial  feature  of  the  exhibition  is  a  demonstration  stand, 
where  the  public  can  "  list<'n-in  "  to  various  transmi.s.sions 
originating  at  Marconi  House  on  behalf  of  the  British  Broad- 
casting Co.  and  exix-rience  at  (irst  hand  the  plea.sure  to  be 
derived  from  the  forthcoming  official  broadcast  programmes. 

It  is  worthy  of  note  that,  with  the  exception  of  one  or  twu 
stands  devoted  to  tfchnical  publication.s,  the  exhibits  are 
confined  crrUi^ivclii  to  wirclcsn  appanitus  or  machinery. 

The  exhibition  was  opened  on  Saturday  by  Sir"  Henry 
Norman,  JLP.,  and  will  remain  oix-n  for  a  week;  the  show, 
said  Sir  Henry  at  the  inaugural  luncheon,  marlvcd  the  advent 
of  Ijroadcasting.  There  were  tho.se  who  looked  upon  it  as  a 
fad  that  would  amuse  the  public  for  a  time  and  then  be 
dropped  like  other  "'  pa.ssing  stunts."  They  were  wrong, 
liroadciisting  was  destined  to  become  as  integral  a  part  of  our 
swial  Ufe  as  the  ordinary  telephone  and,  so  far  from  being  a 
pas.sing  cra/.e,  he  was  convinced  that  few  had  yet  imagmcd 
Ihe^  scoi)e  and  importance,  of  its  api>lications. 

Following  the  announcement  of  the  rostma.ster-General,  in 
May  last,  that  a  broadcasting  scheme  was  to  be  instituted  in 
this  country,  public  interest  in  wireless  tolephoii-y,  stimulated 
by  the  I'ress  and  manufacturers,  readied  a  pitch  bordering 
upon  excitement.  This  has  somewhat  sub.sided  owing  to  the 
delay  which  has  been  inevitably  caii.sed  by  di.scussions  between 
the  authorities  concerned,  but  there  is  no  doubt  that  the  actual 
commencement  of  the  national  broad<'a.sting  stations  will  cause 
a  re-awakening  of  that  interest.  In  the  meantime,  the  activi- 
ties of  the  manufacturers  of  radio  apparatus  woulil  s«>em  to 
have  assured  the  full  satisfaction  of  the  present  and  anticipati'il 
demand.  .\  number  of  the  larger  electrical  manulactin  inj; 
concerns  have  formed  new  departments,  and  have  put  d(,vMi 
special  plant  to  deal  with  what  is  practically  a  new  industry ; 
aiKJ  numerous  companies  have  been  formed  for  that  sjieciiic 
purjKjse. 

The  aim  of  all  those  who  have  embarked  on  this  new  venture 
has  lieen  to  produce  apparatus  which,  to  employ  the  familiar 
rlirhr,  "a  child  call  use"  and  graded  from  the  simple,  inex- 
IH-nsive,  crystal  set  to  the  elaborate  cabinet  of  "  classic  " 
design.  A  large  numlier  of  receiving  sets  are  on  view  at  the 
show,  greatly  varying  in  price,  type,  and  radius  of  reception. 
For  the  cheaper  sets,  ear  pieces  are  required,  but  tlie  more 
expensive  ajiparatus  is  provided  with  loud  .speakers,  by  means 
of  which  the  received  speech,  music,  &c.,  can  be  heard  in  any 
part  of  a  room.  Some  of  the  loud  speakers  are  elaborate  d('- 
vices,  while  others  are  simply  horns  to  which  ordinary  ear 
jiieces  can  be  attached  ea.sily. 

Probably  one  of  the  most  interesting  of  the  5.5  stands  com- 
prising the  show  is  that  occupied  by  the  Mlllahu  Radio 
Vai.vk  Co.,  Ltd.,  on  which  a  gixid  .sj'lection  of  receiving,  trans- 
mitting, and  rectifying  valves  is  to  be  si'en,  as  well  as  un- 
a.s.sembli'd  part-,  tel.jihone  liead  sets,  condensers,  transformers, 
itc.  .Amplifiers  and  <omiiletc  receiving  .s<>ts  are  also  shown, 
and  in  adilition  to  thi'  various  types  and  sizes  nf  glass  valves, 
examples  of  .silica  work  and  .silica  valves  are  displayed.  It  is 
of  interest  to  note  that  the  largest  glass  valve  vet  miide  is  pro- 
liably  thi'  (XKI-watt  size,  whereas  on  this  stand  1-kW  trans- 
inittigg  and  ■4-k\V  transmitting  and  receiving  silica  valves  are 
to  he  .seen;  this  typr'  of  yalye  has  Iwen  made  experimentally 
in  sizes  uj)  to  10  k\V. 

Two  stands  arc  being  shared  by  Messu.s.  C.  F.  Elwell, 
Ltd.,  and  the  Radio  Commi'mcation  Co.,  TjTD.,  in  order  that 
one  stand  may  be  reserved  for  the  heavier  apparatus,  such  as 


the  "  Arisluphonc,"  whilst  small  sets  and  compoucuis  .ov 
shown  on  the  other.  On  the  one  stand  are  displayed  outhts 
suitable  for  drawing-room  us<',  having  specially  designml 
cabinets  which  are  accurate  period  rejiroductions  and  contain 
the  whole  of  the  wireless  apparatus,  including  battericjs  and 
the  "  loud-speaker."  The  latter  has  several  novel  important 
features,  being  hand  moulded  of  a  sjx'cial  wood  fibre  com- 
pound to  proportions  which  have  iieen  scientifically  ascer- 
tained for  the  greatest  purity  of  tone?  resulting  in  a  shape  re- 
sembling that  of  the  human  ear.  The  wireless  receiver  is 
characterised  by  extreme  simplicity,  great  care  having' been 
taken  to  give  efficient  working  with  an  almost  entire  absence 
of  adjustments. 

(.)ne  particularly  interesting  exhibit  is  a  lacquer-work  china 
cupboard  and   bureau   of  17'2'2  into,  which    wireless  apparatus 


Pig.  1. — TvpiCAL  Aristophone  Cabinet. 


cbararteristic  of  Jil'i2  has  been  built.  Standard  Aristophon.. 
labincts  are  shown  in  Ciomwellian,  Sheraton,  lacquer  and 
Adams  styles.  Various  ty^Jes  of  special  "  Polar  "  receivers  and 
amplifiers  for  long  ranges  and  various  wave  length§  are  al.so 
shown. 

Exhibits  which  hint  at  activities  outside  "  broadcasting  " 
are  shown  on  the  second  stand.  A  complete  ship's  equip- 
ment as  fitted  by  the  Radio  Communication  Co.  to  a  largo 
proportion  of  the  mercantile  marine  can  be  examined  and 
an  idea  may  be  gained  of  the  dimen.sions  of  Elwcll  land 
.stations  by  comparing  some  large  insulators  with  those 
used  on  aerials  for  receiving  broadcasting.  These  large 
masses  of  porcelain  ai'e  subjected  in  use  to  electrical  stresses 
sufficient  to  reduce  them  to  a  cindei-  if  they  are  in  any  w.iy 
imperfect.  Insulators  to  which  this  has  happened  in  u.se 
are  shown. 

A  tyjie  of  'receiver  which  should  become  very  lJoi)tilai'  is 
the  panel  type  Aristophone,  in  which  all  the  advantages  of 
tlic  Aristophone  are  obtained  without  costly  cabinet  work 
and  which  may,  moreover,  be  purcha.sed  in  several  units  as 
iiMpijreil.  The  first  unit  being  a  complete  cry.stal  receiver 
Iding  vnlvo  nmplifieation.  These 
design    and    Hm'sb    and   are    nut    a 


.ubspquetit    panels    a 
pan<'ls  are   of   high    grndi' 
mams  producftion. 
I'anels    for  a   largi;  nun 


nf     pi 


_  n|i(,.srs  ;ire  staniliinli.sed. 
The  .'Vristophone  loud  .si)eakcr  is  shown  in  a  .separat<'  ma- 
hogany case  for  drawing-room  nsn  with  Aristophone  jianels. 
To  those  who  prefer  greater  scope  for  trying  alternative 
methods  of  connection  and  who  wish  to  construct  their  own 


Vol.  91.    No.  2,:mi,  October  6,  192l'. 


THE    ELECTRICAL    HEVIEW, 


499 


sets  without  goiug  into  an  -unnecessary  amount  of  bencli 
work  the  "  Kadiocral't  "  exhibits  will  appeal.  In  these  evei-y 
part  is  substantially  made  and  carefully  liui.shed. 

Particularly  deserving  of  inspection  are  the  El  well  anipli- 
fyinf  unit,  ■' Jkill-TJog  e"P  "  fittings  for  telephone  cords; 
plugs  ami  jacks  specially  designed  for  wireless  purposes;  an 
adapter  for  making  ust;  of  a.  gramophone  as  ;i  loud  speaker; 
"Air-space"  (Tiils;  and  a  beautinill\  uinulded  I>mII  lor 
variable  couplings. 


the  tele-phonograph  for  transmitting  gramophone  mii>ie  and 
the  tele-megaphone  outfit  for  traiisuiitting  speech  and  mut.ic. 
The  "  Crystal  Junior  "  is  a  cheap  set,  with  a  range  of 
about  10  miles  with  an  external  aerial,  and  is  supplied  with 
head  telephone  gear  and  aerial.  A  larger  set,  "  Type  A."  is 
designed  for  wave-lcngtlis  between  :«K)  and  i^A)  metres,  and 
as  it  has  a  range  of  from  Jj  to  ij  miles  it  should  be  suitable 
for  the  reception  of  matt-er  frotn  the  propo>e<l  broadcasting  sta- 
tions.   The  '■  Marconiplmne  \'-i  "   is  a   valve  set  having  a  .5U- 


TYPE -DC 


PLUG 

Fig.  2.— ■■  Bui,i,-Doo  (hw  "  Fitting. 


A  typical  "  Bull  Dog  "  fitting  is  shown  in  fig.  "2;  the 
;^rip  plug  enables  the  ends  of  standard  telephone  cortls  to 
be  put  into  or  taken  out  of  tlie  plug  which  tits  both  Elwell 
jacks  and  standar-d  telephone  jacKs.  This  range  of  tittnigs 
has  great  u.sefulness  in  making  oil  telephones  and  connect- 
ing them  in  series.  Messrs.  Elwell's  products  are  of  a  superior 
nature  and  their  cabinet  receiving  sets  make  excellent 
pieces  of  furniture  in  various  woods.  A  useful  devi/e  is 
liroduced  by  which  a  receiving  panel  may  bo  connected  to 
1  gramophone  tone  arm;  it  replaces  the  sound  box  by  an 
\tra    sensitive   receiver   unit  in  an   aluminium  body. 

On  the  stand  of  the  Chlokide  Electrical  Stok.vge  Co.. 
l.ru.,  will  be  found  a  range  of  batteries  for  every  wireless 
purpose.  A  large  series  of  low-voltage  Exide  batteries  m 
celluloid  boxes  are  on  view.  Of  great  interest  to  many 
wireless  experts  and  amateurs  are  the  various  high-voltage 
sets.  These  comprise  complete  "24,  30,  -50  and  6U-volt  s<?ts 
in  strong  and  neat  wooden  trays.  Examples  of  individual 
h.p.  cells  are  shown  in  ebonite,  glass,  and  <?elluloid  con- 
tainers. Other  exhibits  of  sjiecial  interest  include  6-volt 
4U-ampei-e-hoiir  :in(l  'J  volt  40-ampere-hour  celluloid  sets  as 
supplieil  to  .Ale-^i:,.  ,\l;ir,(iiii's  for  the  oiseration  of  Mareoni- 
phone  .set.s— uiispillalile  type  -accumulators — .ship's  wireless 
batteries,  type  PW,  as  supplied  to  Messrs.  Marconi's.  An 
interesting  battery  is  the  special  XR  type,  supplied  to  the 
colonies  for  use  with  a  new  automatic  wireless  'phone.  In 
this  new  invention,  the  .caller,  on  lifting  his  receiver,  auto- 
matically rings  his  neighbour's  call  bell  (perhaps  some  30 
miles   dist.-int)    through    the   nu^dinm   of  this   batt+'rv.     \\'ire- 


'!('..  3.— .\  J'2-V   BATiFiiV  WITH   (iLASs  Test-ti-uk  Containkks 


les,s  enthusiasts  should  also  make  a  point  of  seeing  the 
special  h.p.  battery,  fig.  3,  the  long  thin  plates  of  w-hich  arc 
contained  in  a  number  of  glass  test  tubes  mounted  on  a 
Wooden  framework.  This  is  a  particularly  neat  and  ingeni- 
ous battery  of  a  type  that  pronii,ses  to  become  popular  in 
the  near  future. 
Sterling  TELErHoxE  &  Electric  Co.,  [.td.,  is  exhibiting 
Magnavox  "  lou<l  .speakers,  power  ani|ililiers.  "  .Marconi- 
phones.  "  telephone  head  receivers,  crystal  receiving  sets, 
ac.umulatois,   transformers,  condensers,   buzzers,  valve  sets, 


mile  range,  for  wave  lengths  of  .3(«1/-45(t  metres.  Two  Marconi 
valves  operated  by  dry  batteries  are  u.sed,  and  tlie  apparatus 
is  so  arranged  that  reception  of  other  wave  lengths  than 
those  specified  can  be  provided  for.  A  larger  multi-valve, 
lUO-niile  range  set  is  al.so  supplied.  The  "  Sterling  No.  1  " 
crystal  receiving  m't  has  been  specially  designed  for  broad- 
casting prograiniiies  ami  has  a  tiijMng  inductance  with  coarse 
and   line  a<ljnstmeuts.     Tts  range  is  S,  niiles.     The  Sterling 


Fig.  4.—"  Macnavox  .Iixior  "  Loun  Speaker. 

Co.  has  al.so  brought  out  siiecial  telephone  headgear  for 
wireless  purposes,  with  resistanci>s  ranging  from  liO  to  -l.lHKt 
I  hms  |>er  receiver.  The  firm  also  supplies  "  Magnavox  "  loud 
speakers  and  power  amplifiers,  l>y  means  of  which  wireless 
i-oncerts.  etc.,  can  he  giv<'n  to  audien  es  of  .several  hundreds. 
I'lie  "  Magnavifx  .Timior  "  loud  sp<\iker  i-;  illustrated  in  lig.  4. 
(To  hr  c...iy/»"c,/.l 


I.ij^hling  Plant  in  Mexico.— In  view  of  the  development 
(il  a  numlier  of  liK'al  industries  in  Mexico,  such  as  those 
devoted  to  li.sh  calming,  the  manufacture  of  guayiile  (natural 
rubber),  &c..  this  Republic  ofl'ers  a  favourable  field  at  the 
piesent  time  for  .small  lighting  plants.  Among  other  towns 
which  are  in  the  market  for  such  supplies  is  Puerto  Yallart. 
in  the  State  of  .ImHsa).  The  uuinicii>ality  is  ready  to  order 
an  installation  of  such  a  plant  provided  it  can  be  shown  that 
it  woiPd  givi'  a  good  return  on  the  investment.  Tlie  town 
is  small,  the  population  not  exceeding  '2.000.  but  a  large 
number  of  industries  are  carried  on  livally.  including  lliose 
of  colTee.  corn,  sugar  cane,  eoeonnt  and  bean  |>roductiou. 
The  dev<'Iopment  of  a  lish-canning  fai'lory  and  oilier  indus- 
tries Would  be  gii'atly  encouraged,  it  is  thought,  were  a  suit- 
able electric  lisjliting  and  ice  plant  established.— fi<ii(<.'r's 
Trade  Scruice  (Mexico  City). 
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A  NEW  ELECTRICAL  COAL-CUTTER. 

Since  the  advent  of  coal  cutting  by  niadiiuery  many  attcnipts 
have  been  made  to  deviso  a  small  machine  for  "  hcaJiny 
purposes,  Init  previous  to  the  introduction  of  the  Hardy -Heil- 
ford  electrically-driven  machine,  shown  in  the  accompanying 
illustration,  the  only  satisfactory  "  heading  "  machines  \\ere 
driven  l>y  compressed  air.  Tliese  worked  by  iiercussive  action, 
and  attempts  have  been  made  to  utilise  electricity  by  trans- 
forming the  rotary  motion  of  an  electric  motor  into  the  reci- 
procating motion  of  the  cutter  by  various  moans,  but  without 
mucb  success.  The  main  objection  to  cumpresseil  air-driven 
heading  machines  is  the  enormous  power  consumption,  as  each 
machine  requires  approximately  'io  h.p..  which,  allowing  tor 
I'ompre.ssion  losses,  leaking  pipes,  and  joints,  may  easily  mciin 
a  total  of  from  30  to  50  h.p.,  whereas  in  the  machine  shown. 
which  does  exactly  the  same  work,  a  small  motor  of  onc-and-a- 
haii  horse-power  is  all  that  is  required. 

In  considering  the  problem  the  inventors  abandoned  the 
attempt  to  obtain  a  percussive  action,  and  applied  themselves 
to  utilising  the  rotary  motion  of  the  motor,  and  the  .esult  is 
for  all  practical  purposes  the  standard  type  of  head- 
ing machine  fitted  with  revolving  cutters  driven  by  a  small 
eWtric  motor,  instead  of  percussive  cutters  driven  by  an  air 
cylinder  and  piston.  The  machine  is  fixed  to  a  column  or 
standard  provided  with  a  screw  jack  and  toothed  head  and  f(K)t, 
by  means  of  which  it  is  secured  firndy  between  the  roof  and 
floor,  i'pon  the  standard  is  fixed  a  woi-m-wheel,  and  about 
this  is  clamped  a  patented  ball-bearing  attachment  cnrrvmg 
the  machine,  and  provided   with  a  worm,  gearing    witli    tlic 


work  is  quite  equal  to  that  done  by  an  au--driven  machine,  and 
considermg  the  enormous  difference  in  the  cost  of  power,  there 
can  be  no  question  as  to  whkh  machine  is  the  preferable  to 
adopt:  there  is  undoubtedly  a  great  future  before  it.  The 
weight  of  the  complete  machine  is  about  280  lb.,  and  it  can 
easily  be  dismantled,  fitted,  set  up,  and  operated  by  two  men. 
During  cutting  one  man  oiierates  the  machine  whilst  his 
assistaut.  with  the  aid  of  a  scraper,  removes  the  cuttings  from 
behind  the  cutting  tool. 

The  machine  is  manufactured  by  the  Hardy  Patent  Pick 
Co.,  Ltd.,  of  Sheffield,  to  whom  we  are  indebted  for  the  par- 
ticulars emboilied  in  this  article,  and  who  state  that  a  num- 
ber of  these  machines  have  been  in  regidar  use  for  from  18 
mouths  to  two  years,  and  have  cost  practically  nothing  for 
repairs,  whfch  conclusively  proves  that  they  are  already  beyond 
the  experimental  stage. 


THE     MACINTOSH     SURFACE-WIRING 
SYSTEM. 

The  M.^cinto.sh  Cable  Co.,  Ltd.,  has  put  on  the  market  a 
new  and  interesting  surface-wiring  .system,  which  possesses 
a.  number  of  advantages  which  may  appeal  to  the  large  bod.v 
of  engineers  who  frankly  admit  the  demand  for  .surface-wiring 
sy.stems.  to  meet  prosent-day  conditions,  but  inten.sely  dislike 
some  of  the  features  of  the  existing  systenis,  and  p;irticularlv 
the  nei-essity  for.  and  difficulty  of,  obtaining  i>i'iipci-  Ipuiuliug. 


Thk  "  Hardy. Belu'ord  "  Coal-Cutter. 


Worm-wheel,  which  swings  the  machine  in  a  circular  motion. 
The  motor  arul  cutting  rod  is  separately  attached  to  a  lide, 
fitted  with  a  feed-screw,  which  moves  the  motor  and  cutters 
forward  into  the  coal  for  cutting,  or  backward  away  from  the 
coal,  when  the  cut  is  completed.  To  start  a  rut  the  shoit  !':ir 
fitted  with  cutters  is  fixed  to  the  motor  and  fed  forward  by 
hand  into  the  coal,  and  i.s  then  driven  round  by  means  of  the 
worm  and  worm-wheel,  thus  cutting  an  arc-shaped  undercut 
in  the  coal.  When  the  cut  is  completed  the  cutter  is  with- 
drawn and  brought  ba<k  to  the  starting  position,  and  driven 
forward  into  the  coal  again,  and  another  cut  is  made  with  the 
aid  of  the  worm  and  worm-wheel,  until  the  depth  of  the 
undercut  is  equal  to  the  lensith  of  the  rod,  after  which  a  longer 
rod  is  fitt<!d  and  the  operation  repeated,  and  so  on  >mtil  a 
depth  of  4  ft.  f)  in.  is  reached.  The  machine  is  then  moved 
forward  and  another  cut  is  started  ;  or  if  oidy  one  cut  is  re- 
quired longer  rods  are  provided  for  the  purpose  of  squarmg 
out  tlie  corners,  until  a  space  of  about  12  ft.  to  li  ft.  long  by 
i  ft.  (i  ill.  in  ilepth  has  been  undercut. 

Three  cutting  rods  are  usually  provided,  the  first  used  being 
long  enough  to  undercut  to  a  depth  of  1  ft.  6  in.,  the  next  to 
;«  ft.,  and  the  third  to  4  ft.  f.  in.  The  rods  are  fitted  with 
cutters  of  various  lent'ths.  the  newest  type  of  cutter  benm 
.shaped  like  the  well-known  "  milling  "  cutter,  and  under- 
cutting the  coal  to  a  height  of  about  3J  in. 

.As  previously  mentioned,  the  motor  is  of  1 J  h.p..  three- 
phaw\  and  is  made  widi  ;i  .-.uitable  voltage  and  periodicity  to 
suit  the  colliery  supply.  Tt  drives  the  main  cutter  shaft 
through  a  train  of  mijchine-cut  gearing  at  a  speed  of  'ioO  revo- 
lutions per  minute.  .Ml  the  gearing  runs  in  an  oil  bath,  and 
is  fitted  throughout  with  ball-thrust  and  line  bearings,  thus 
reducing  tr.  a  minimum  the  waste  of  power  in  friction. 

The  work  done  by  this  machine  varies,  of  course,  with  the 
nature  of  the  material  it  is  cutting,  but  in  moderately  hard 
coal  a  space  of  6ft  sq.  ft.  can  be  .ut  per  hour,  and  in  favourable 
ground  as  much  as  1-20  ft    l,:i-  l„  i|,  ,ii|  j,,  the  same  time      This 


The  new  system  requires  no  bonding.  It  con.sists  of  two 
or  more  .strands  (or  .smgle  wires)  as  required,  embedded  in 
a  .specially  moulded  strip  of  the  Macintosh  Cable  Co.'s  dielectric 
"  Maconite  ";  the  strip,  which  is  illustrated  in  cross  section 
in  figs.  I  and  '2,  is  .so  formed  that  the  insulated  conductors  are 
held  apart  by  a  web,  also  of  "  Maconite." 

The  cable  .strip  is  secured  in  position  by  means  of  wooci 
supporting  bead  strips,  nrhich  are  made  to  fit  into  the  roce-ss 
formed  by  the  web,  .is  illustrated.  These  supporting  beads 
ai'e  drilled  at  stated  intervals  to  take  small  nails  or  screws. 
There  is  no  risk  of  the  nail  or  .screw  ))eni'tiiiting  the  insulation 
of  a  conductor.  The  cable  is  protected  tliroughout  its  length, 
and  the  beads  can  be  painted,  .stained,  or  poli.shed,  to  match 
any  form  of  decoration,  or  can  be  supplied  in  fine  woods  to 
match  natural  wood  decorations. 

The  supporting  bead  affords  protection  from  injury,  adds 
neatness,  and  obviates  that  bugbear  of  surface  wiring,  namely, 
s:ig   between   supports. 

The  junction  box  for  the  Macintosh  wiring  system  (fig.  3) 
is  made  of  non-hygroscopic,  non-conducting,  fire-resisting 
material,  and  contains  four  fixed  connectors.  To  enable  the 
cables  to  be  taken  in,  four  channels  are  left  on  the  inside  of 
the  base,  and  these  channels  are  arranged"  with  thin  blank 
ends,  which  can  bo  removed  as  required  with  an  ordinary  pen- 
knife. It  will  be  seen  that  holes  need  only  be  cut  when  they 
are  aitualiy  required  for  the  entrance  of  the  cables,  and  when 
the  box  is  fixed  to  the  ceiling  or  wall  the  cables  are  firmly 
clainped  in  position.  The  lid  of  the  box  screws  on  in  the 
ordinary  manner. 

It  is  claimed  that  the  "  Maconite  "  dielectric  refened  to 
abf.ve  possesses  some  remarkable  properties  which  previou.sly 
have  not  been  found  in  combination  in  any  one  sub.stance; 
cables  insulated  with  it  have  been  in  use  for  some  years  by 
the  principal  railway  companies  in  this  country  in  long  tunnels 
where  corrosive  fumes  and  fluids  are  always  present. 

Hriidv.    it    is   stated   that   "  Maconite  "   is   a    compound    of 
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Bpec-ially-sel«cted  materials  scientifically  blended,  and  in  the 
outcome  of  many  years'  experiment  and  research  ou  the  part 
of  the  Macintosh  Cable  Co.,  Ltd.,  and  the  parent  firm,  Messrs. 
Chas.  Macintosh  &  Co.,  Ltd.,  Manclicstcr,  the  original  paten- 
tees oi  vulcani.sod  india  rubber.  In  appearance  and  te.stiire 
the  material  iosf'Md)lcs  a  black  rubber.  In  toughness  it  varies 
from  something  rather  stronger  than  ordinary  vulcanised 
insulating  rubber  up  to  a  point  not  lar  .'short  of  that  po.s.-eswvl 
by  the  tough  rubber  used  for  sheathing.  It  inii-t  in.t,  how- 
ever, be  confused  with  these  productions,  in  wliirh  hMrh,iiii.;il 
strength  is  the  predominant  factor.  It  also  jhissi  -,  -  .  I;i>iirity 
and  durability   to  a  marked  degree. 

Whilst  the  measurable  insulation  of  "  Maconite  "  is  lower 
than  that  of  s<ime  vulcani.sed  rubbers,  it  is  claimed  tliat  this 
insulation  resistance  is  constant,  and  is  unalVected  by  pro- 
longed immersion  in  W'ater  or  even  in  a  saturated  solution  of 
caustic  soda.  Furthermore,  its  dieleetiic  stri'iigtli,  i.e.,  resist- 
:ince  to  breakdown  pressure,  is  high  umler  c  rrlinary,  and  many 
extnionlinary,  conditions  of  use. 

In  iiddition  to  the  experience  and  inloriiiatiDn  as  to  the  value 
I  f  "  Maconite  "   obtained  di.riiig   ibe   l:ist  few  years  through 


Fit;.  3. 

Fig.  1. — Section  or  Twin  Cablr  .and  Bp,.\ii. 
Fui.  '2. — Section  ok  Channel  to  Switch. 

FlO.   3. — -lUNCTION  Bo.x. 

its  exposure  by  various  customers  to  conditions  which  have 
destroyed  v.i.r.  and  v.b.  ca'liles,  even  when  specially  pro- 
tected, the  Macintosh  Cable  Co.,  Ltd.,  in  order  to  .satisfy 
itself,  has  carried  out  during  the  last  1"2  months  a  series 
of  experiments  to  determine  the  conilitions,  it  any,  under 
which  "  Maconite  "  will  break  down.  These  include  the  im- 
mersion, while  carrying  direct  current  at  '2.50  volts  or  whilst 
exposed  to  an  a.c.  pressure  of  l.tttlO  volts,  of  samples  of 
"  Maconite  "  in  some  '25  selected  chemical  solutions,  oils,  and 
spii-its.  The.se  tests  have  been  combined  with  other  tests  of  a 
physical  nature,  and  the  results  have  been  so  uniformly  .satis- 
factory that  the  company  is  able  to  predict  with  some  certainty 
how  the  dielectric  will  behave  under  given  conditions  and 
to  offer  substantial  guarantees  that  "  Maconite  "  will  give 
long  and  .satisfactory  .service  under  conditions  whichwould 
be  quite  impossible  for  some  of  the  older  types  of  insulation. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week'.  Correspondents  should  forward 
their  commutiications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 

The  Status  of  the  HIectrical  Contractor. 

This  article  is  excellent,  as  far  as  it  goes;  but  surely  the 
matter  hardly  rests  where  Mr.  Taunton  leave.s  it. 

Whil.<;t  admitting  that,  alas!  the  electrical  con'ractip.g 
trade  is  at  present  over-run  with  n-responsible  eheap-iacks, 
and  the  sub-department  of  the  large  "  I'niver.sal  Store,"  all 
of  whom,  if  removed  in  some  way.  would  1k'  doing  the  cause 
of  "  Electrical  Utility  "  a  favour  by  going— yet  there  remains 
a  very  large  class  of  persons,  who  are,  perhajis,  by  no  means 
ineonniotent.  These  have,  owing  to  a  .slight  disturbance  in 
the  earth's  cru.st  in  1914,  since  their  return  been  quite  unable 
to  get  a  look  in.  owing  to  the  general  suspicion  with  which  all 
newcomers  are  treated. 

You  must  ailinit.  Sir,  that  many  a  man  who,  in  1914,  was  a 
trained  engineer,  has  now,  owing  to  .\rmy  service,  very  little 
hope  of  picking  up  the  old  threads,  and  practically  the  only 
outlet  for  his  services  is  as  an  electrical  contractor. 

Someone  has  said,  I  think,  that  "heroes  are  forgotten  six 


mouths  alter  peace  is  signed  "—and  unfortunately  there  hue 
been  a  slump  almost  contunii.u-lv  fn.i,,  that  |)erioil  to  tbn  pr.-- 
sent  time. 

Chas.   P    .Morris, 


Ministry  of  PeusioDs, 
The  i'liuce  of  Wales's  Convalescent  Cento 
Harry,  South  Wales, 
September  ijth,  l<i-2il. 


\/. 


1  am  glad  to  sec  that  Mr.  Taunton,  in  his  reply  to  my  letter, 
published  m  your  last  issue,  receues  greatly  iroru  tne  tone 
of   ttie    article  complained   ol. 

i  do  not  regard  that  article  as  an  attack  on  the  E.C.A., 
but  had  It  been,  only  one  with  Mr.  lauutons  facility  with 
the  pen  could  have  made  it  more  damaging,  it  is  the  care- 
less eltort  of  a  friend  from  which  we  would  be  saved. 

1  contend  that  before  writing  on  this  subject  and  dealing 
in  such  scathing  terms  with  tue  membership  and  organua- 
tion  of  the  E.C.A.,  the  writer  should  have  made  some  more 
personal  acquaintance  with  that  body  than  simply  through 
its   "  Year  Book." 

For  qualifications  for  membership  he  should  refer  to  the 
articles  of  the  .Association  or  obtain  an  applicatiuu  form 
for  membership.      I   enclose    one  herewith. 

Neither  the  Bank  of  England  nor  the  honest  intelligent 
wireman  he  specifies  is  eligible  or  could  become  a  member : 
nor  are  "  side-line  houses,"  except  such  as  come  under 
certain  defined  conditions  applying  to  some  of  the  best  con- 
tracting firms  in  the  country.       ■ 

The  qualifications  for  membership  are  not  pious  aspira- 
tions as  Mr.  Taunton  suggests,  but  hard-and-fast  rules  which 
are  rigidly  enforced. 

Mr.  Taunton's  distinct  implicaticn  that  our  raemljers  do 
not  pay  E.T.U.  rates  is  untrue.  Ihe  number  of  members 
of  the  E.G. A.  who  are  not  members  of  the  N.F.E..A.  is  1'23, 
and  each  has  his  particular  reason,  but  it  is  not  in  order 
that  he  may  pay  lower  wages  and  .so  compete  unfairly  with 
his  fellow  members.  That  could  not  be  tolerated.  These 
members  are  paying  the  N.P.E..\.  agreed  rate  or  the  builders' 
rate,  which  is  in  many  ca.ses  higher. 

I  am  very  pleased  to  see  that  Mr.  Taunton's  desire  is  to 
help  the  Association  on  its  way.  His  great  ability  as  a 
writer  will  enable  him  to  do  much  to  raise  the  .status  of  the 
contracting  trade,  but  first  he  must  come  and  learn  the 
present  position — not  set  the  E.C..\.  back  fifteen  years  with- 
out inquiry;  to  this  end  I  cordially  invit<>  him  to  a  "hou.se- 
warming  "  at  the  new  offices  in  the  Institution  Building, 
where  the  E.C.A.  will  be  installed  at  the  end  of  the  month. 

H.  Marrvat, 

I'nyiilrnl. 
Electrical  Contractnrn'  Associatioti,  Inc. 
LdUilcn,    (htnhir  -Iiitt.   192-2.  - 


The  Sayers  Dynamo. 

With  reference  to  the  article  in  your  i.ssue  of  September  Sth. 
it  may  interest  your  readers  to  learn  that  thirty  years  ago  a 
man,  whose  name,  I  believe,  was  liiiwrence,  who  had  been  a 
lellow  student  at  the  Central  Technical  College,  South  Ken- 
sington, and  who  was  then  a  partner  in  a  business  at  West- 
minster, took  me  to  see  a  .somewhat  .sunilar  dynamo  which 
his  firm  was  constructing. 

There  was  this  difference— that  the  armature  was  a  disk  in- 
stead of  a  cylinder,  the  iron  and  copper  conductors  lieing 
spiral,  and  it  was  unnecessary  to  have  anything  c<irresix)nding 
with  the  stationary  core.  I  do  not  know  whethci-  il  pinved  a 
success  or  not. 

Archd.   H.  Finlay. 

Holywood,  Co.  Down,  September  ifit/i,  192-2. 


Do  Motors  "  Go  Bad  "  ? 

1  am  in  trouble,  and  hasten  to  seek  your  advice.  My  very 
existence  is  in  grave  danger.  It  so  happens  that  I  am  a 
stockist  of  electric  motors,  and  I  have  just  learned  of  a  "fact" 
which  may  upset  my  business  entirely.  -A  business  friend 
outside  the  electrical  Uade  has  informed  me  that  he  is  buying 
no  more  electric  motors  unless  they  are  guaranteed  to  U' 
absoUitely  "  fresh."  I  "at  first  thought  that  my  friend  was 
tliiukiug  of  some  "  tinned  meat  scandal,"  but  the  story  w-hivh 
be    unfolded    upset    me    completely. 

It  seems  that  all  motors  and  generators  deteriorate  iu 
stock  just  like  dry  batteries,  and  that  when  anyone  buys  a 
motor  he  shouUI  ileal  direct  with  the  manufacturers  and  not 
the  stockists  throughout  the  country,  as  by  dealing  direct 
the  motors  are  all  guarautee<l  to  be  quite  "  fresh."  This 
part  of  the  story  was  certainly  intt'resting  to  me.  and  1 
asked  my  friend  to  carry  on.  He  then  informed  me 
tiiat  a  motor  which  he  had  recently  installed  had  broken 
down,  and  on  calling  in  the  makers'  expert  he  was  informed 
that  the  motor  must  have  been  lying  in  stixk  aiul  had 
ileteriorated.  A  new  motor  was  .sent  along,  but  my  friend 
has  asked  mv  advice  as  to  what  he  shonld  do  when  he  g.x's 
oir  to  tb.'  fishing  and  for  his  holidays.  Of  course,  altbous-'h 
I  hav.'  only  had  20  vears  or  .so  at  the  trade.  I  am   not  quit.- 
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sure  in  these  days  of  experts  whether  to  advise  my  friend  to 
sure  m  ^"?:=^  ■  -^^  ^n  qj  to  use  hot-water  bottles. 
'"Not  S^r  rrthTcase  that  I  am  behind  the.times  in  not 
i^r-;.>n  n'n  .  that  motors  do  deteriorate,  or  is  it  another 
'"  f  hln&n-  the  P^r  consumer?  If  the  latter,  then,  -when 
'  -l^rth  -^"we  tHe^nn  to  teach  itio  public  the  sunple 
fa"  tf^  eiitr  cal  matteT.  and  to  stop  all  this  •■  n.y-^tery 
acts  oi   <.'t  however,  be  another   ca.-*  of   bow     the 

;"?rmanufactir;?s  of  t..day  employ  •experts"  who  ean 
'  tel  the  tale"  to  suit  the  circumstances,  whetber  it  be  at. 
the  111  ny  time  or  when  called  to  s.>e  what  s  wrony. 

refhaps  you  will  be  i-wd  eu,.u^.b  to  u-ve  me  your  rcuu.Ks 
r,    the  matter.  ^^^^  Reekie. 

Srpl.mher  30(/i,   1»2. 


Estimating  for  Internal  Wiring  Contracts. 

Mr  Alan  Kirk,  in  your  is-^ue  of  Soptembc  •.>'.Kb.  replies  to 
mv   CO  respondence   which   appeared   .m    tbe   Mb  msta.it. 

ou  te     gree  that  electrical  bills  of  quantities  rule  out  my 
third  basic  re^on  for  price  difference,  but  1  cannot  a^nee,  tbat 

"7conrWr''de'^U:T-iption  is  composed  of  three 
*^i^;f'^";:i^.^::^:i?aua^y- and  quantity  hut  not  inode. 
whic  •',.  only  b*-  satisfied  by  specil.catu,n  ^J""'  '^"P''''  '>;  ,. 
r  Iv  appreciate  Mr.  Alan  Knk's  op.uu.n  that  tl  e  P  op 
■,rvi"n"-.ut  of  a  contract  needs  a  loint  liability  si  a. ed  b> 
i  'a  "is^  n.  d  the  contractor,  but  1  would  ■•'-f  ^^  "">,  .P!'',^^ 
ut  to  vour  correspondent  that  business  is  not  yet  eti.all> 
Trfect  This  is  what  Mr.  Alan  Kirk  apparently  asserts, 
■^^o  substantiate  my  claim  of  need  fov?uvcv.^^u^^^V^- 
vision  to  prevent  scamped  work-I  woul.l  put  forwaid  the 
velvs  ."one  of  vour  cmrespondents.  that  the  low  price  of 
e  tiuKites  ?"due  to  the  employment  of  hoy  Labour,  -nd  sme  > 
Ibe   employment   of   boys  has  a   sveat   teiide.uy   to   lead   to 

''Ei^!^\r''Kirk  realise  that  to-duy  there  arc  numerous 
en'br';,  contra.tors.  properly  plumbers,  ■"'"'"""fjf'-^'  ^ 
trical'  store-keepers,  and  wiremen.  to  compete  \'tb  -  n 
nualified  contractor':>  It  would  be  redundant  to  detail  the 
;iegative  properties  of  this  type  of  contractor  M.->^V<^J^ 
lent  to-dav.  In  mv  twenty  years  experience  1  have  I...  n 
Xlled  upon  to  examine  and  inspect  numerous  installations, 
and  some  of  the  work  I  have  seen  _is  dissracelul. 

Recentlv    I  quoted    for  a   small   job.   the     s,iec,fu-at,o, 
which  was  that  usually  received        I  lost  the  job    »  ..   .      - 
tractor  who  quoted  30  per  cent,    ower      T  later  had  ■  "  'TPo  ; 
tunitv  of  seeina  the   finished  job.  and   was  appalled   In    the 
wretched  wav  in  which  it  was  carried  out. 

I  have  been  fortunate  enoujih  to  carry  out  many  larjie  con- 
tract<  ninninj:  well  into  four  figures,  and  with  this  class  ot 
work  the  factors  under  discussion  do  not  enter  to  .nny  extent. 
It  is  the  smaller  work  to  which  T  refer  my  three  basic 
reasons,  and  in  spite  of  Mr.  Alan  Kirk  s  astonislvi.ient  I  sti  1 
m.iintain  the  views  T  put  forward  on  the  Sth   instant. 

\Iv  second  basic  reason,  "the  failure  of  proper  super- 
vision" T  attach  much  importance  to.  The  prevalence  of 
c-  ■imp-d  and  shoddv  work  is  well  known  by  those  enRineers 
in  constant  touch  with  contracting  work;  only  in  this  week  s 
Rf.vikw  it  is  mentioned  in  an  article.  Admitting  the  tact. 
pr-.per  supervision  bv  the  purch'a.'s.'r  or  his  acent  would  stnn 
this,  and  the  boM-fidr  contractor  would  have  more  healthy 
competition.  .   .  ,     , 

Tbe  views  that  T  nut  forward  are  not  morclv  opinions.  I>nt 
cai-'-ful    and    painstaking    oliservations  submitted    to   analysis 

and  svnthesis.  ,     ,     ^ 

I.odestone. 

Manchester.  Srpl'-x'I'fT  ^th.  TOM. 


How  to  Buy. 

With  reference  to  the  coiiiiiunt  mi  my  ■■iiliclc  "  How  not 
to  biiv,"  f  would  point  out  that  tlii'  ivmedy  for  tbe  pr.'sent 
iinsatisfiictorv  state  of  business  will  be  correctly  given  il 
one  a.lds  tlie  words  "  from  the  factor  "■  to  your  corics- 
pondeiit's  suggestion   of   "  Not  buy  at  all."  .     ,   .    , 

It  must  be  to  the  iiUiiinite  benefit  of  the  electrical  industry 
a«  a  whole  If  tbe  potential  consiiiiier  i«  inihiced  to  buy  more 
lirgelv  bv  the  iheapening  of  electrical  necessitu'S.  and— 
fi.r  the  benefit  of  tho.se  who  may  require  priiiiing  in  the 
elements  of  ImsineRs— it  may  be  added  that  studious  atten- 
tion to  the  interests  of  the  consumer  is  essential  to  recovery 
from  the  present  stagnation. 

The  chief  obstacle  to  this  necessary  cheapening  is  tlie 
fact  that  everything  electrical  passes  through  too  many 
hands,  ami  this  matter  can  be  righted  by  eliminating  the 
f.ictor.  The  live  manufacturer— ;ind  more  of  them  are  coming 
to  life  every  day— realises  that  the  factor's  sjiles  organisa- 
tion need  co.st  him  no  more  than  it  does  the  factor,  and  that 
if  he  takes  it  over  he  i-liininates  the  fa<tor's  profit.  Th's 
has  already  been  ilone  In  the  nianufactiirers  of  a  thoiisand- 
and-one  household  articles  such  as  soaps,  toilet  reipiisites, 
tinned  foods.  &r..   who  apinal   clireet   to  the   public. 

Certain    schools  of   thought    would   no  doubt    regard    it   as 


derogatory  to  the  dignity  of  the  industry  to  class  electricity 
with  such  every-day  necessities,  but  it  is  not  until  electri- 
city is  so  regarded  by  the  man  in  the  street  that  real  piu- 
gre«s   will  be  made. 

Factors  have,  however,  served  one  more  or  less  iLseliil 
purpo.se;  that  of  lloodiug  the  country  with  foreign  rubbisli. 
with  results  that  have  been  felt  by  every  British  electinal 
producer — in  his  (locket — and  the  scramble  for  {leniuni 
agencies  still  continues.  Jt  cheaiiens  electrical  goods,  truly, 
but  in  the  worst  possible  way,  and  with  results  ably  shown 
by  Mr.  H.  R.  Taunton's  articles  on  the  jerry  wireman,  who 
could  not.  of  course,  exi.st  w  itliout  tbe  jerry  factor. 

.Although  the  facts  of  my  article  may  have  been  ellipticiilly 
expressed  I  am  sure  of  them,  and  I  thiuk  it  obvious  that 
your  correspondent's  wrath  has  been  aroused  not  by  my  lack 
of   knowledge   but   because   I  know   too   much. 

In  conclusion.  I  would  add  that  "  1  consider  his  letter  m 
very  bad  taste  and  one  which  should  not  have  been  writteu. 
as  it  is  not  helpful  either  to  the  manufacturer,  factor  or 
contractor";  though  it  has  pretty  well  .si'rvcd  the  purpose 
of  obtaining  a  little  free  publicity  for  his  linn.  Here  is 
some  more,  and  I  hope  he  will  appreciate'  it. 

Walter  Shandy. 

Sn>tci>ibcr  aOfh,  19-2-2. 


Electric  Washing  .Machines.  ' 

Referring  to  correspondence  in  vniir  issue  of  February 
loth,  y.yil,  p.  'iOi,  re  ■'  Klectnc  'Washing  .Machines,"  a 
statement  was  made  to  the  etl'ect  tlml  it  wiis  impossible  to 
make  the.se   machines  "  fool-proof." 

This  .statement  may  have  been  and  probably  was  correct 
at  that  time;  it  will,  however,  be  of  interest  to  many  of 
your  readers  in  general  and  Mr.  .J.  S.  Sewell  in  particular, 
to  know  that  this  disadvantage  has  been  overcome  in  the 
new  Bell  electric  washer,  the  guard  of  which  positively  pre- 
vents the  fingers  being  trapped.  In  our  opinion  prevention 
is  better  than  cure.  ' 

Previously,  devices  have  been  arrange<l  to  release  the 
fingers  when  tra))ped.  which  is  obviously  equivalent  to  locking 
tbe  stable  door  alhT  tbe  horse  has  been  stolen. 

The  Bell  Washer  Co. 

J.     11.     IVESON". 

Blackbui-n.    (irtnlnr    -l,,,}.   10'2-2. 


Overhead  Distribution. 

r  should  be  plea.sed  if  any  ol  your  icadeis  could  furnish  me 
with  the  name  of  iiny  corpoiation  or  supply  i-ompany  which 
has  a  model  village  or  .small  town  ec|iiiiiped  with  a  low-incssiire- 
network  consisting  entirely  of  overhead  lines  for  distribution 
a  in  the  MldUiiuls.  Tlie  idea  is  to 
with   ordinary   jxiwer  and   lighting 


Overhead. 


puriXKses,  preferably  a  tair 
incorporate  street  lighting 
distribution. 

Srptrmher  -Mh,  \9'B. 

[Several  examples  have  been  fullv  (lescribeil  in  nur  pages, 
notably  P.art;>n-on-Huinbei-  (Ei.ic.  Rkv..  Dcceinl.cr  !-2th,  1913), 
Dowlais  (Ei.EC.  Rkv.,  October  1-lth,  1910,  and  May  ISJth,  1911), 
Hallater  (Elec.  Rkv.,  March  31st,  19i(;),  and  Halderton  (Ei.kc. 
Ki;v.,  September  4tb,  I9M)  all  li  uln.li  ciiiIukIv  the  features 
rereried  to. — Eds.  Er.KC.  Rkv.] 


Calciilatinj*  Currents  in  a   Mesh  connected   Three-phase 
Circuit. 

I    enclose    copy    of    letter    to    Mr.    Borden    whi.h    explains, 
its.lr,     1   much  regret  that  the  article  you    were  good   enough 


to  publi.sh  was  subject  tl 
title  the  proof  would  b 
of  a   general  probkni. 


this  jiisl 

l[llitl'     CO 


ldl( 


■riti.isii 
reel. 


It    i 


With  an  altered 
special  ease 

A.  Still. 


I'lirdue    I'niversitv,    l.nl'ayc 
Snitrmber   nth,  lO'i'i. 

ICnpul 

Vrn-y   A.   P.r.rden.    Ks.|..    Ilydn.-Klc 
l.alujr.itories.    Stiardian    .\venne. 


•li-ic   Povyer  Cuiiiiiiission 


alujr.itones.    Stiar-ban    .\venne,     loronto. 

With  further  reference  to  yours  of  August  I9lh.  it  is  quite  J 
clear  that  the  proof  given  in  my  article  in  the  Ei.eitricalJ 
Rkvikw  of  .luly  '21st,  192-2.  is  not  of  general  ajiplication,  anet'^ 
1  am  verv  glad  that  you  have  taken  the  trouble  to  call  niy  J 
att.'ntion' to  this  fact."  I  greatly  regret  tb.>  mistake  which.| 
is  due  to  my  having  prepared  and  .sent  in  the  article  hur-  ^ 
riccllv  without  giving  the  matter  sulfici.'iit  consideration.* 
As  n  matter  of  faut  the  proof  was  developed  when  working  l 
with  some  students  who  wef-e  measuring  the  currents  in  the  ^ 
three-phase  lines  and  also  in  the  armature  circuits  of  a  yj 
mesh-connected  three-pha.st-  generator.  That  is  the  special'* 
case  for  which  my  proof  is  correct,  and  I  coniniitted  a  blunder  , 
when  I  .said  that  the  siiiii  of  the  currents  in  the  mesh  (as- 
suining  a  mesh-connected  load)  was  necessarily  zero. 

Thanking  you  again  for  having  pointed  out  my  error. 
Yours  verv  trulv, 

(Signed)    A.  STILL.      . 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


Readers  are  imnted  to  .sulimit  particulars  of  luiw  or  improved  devices  and  apparatus,  which  will  be  publuhed 
if  considered  of  sutficient  interest. 


The  Tok   Interlocking   Switch=Plug. 

The  desirability  of  ensunny  that  a  jihi^  carrying  a  heavy 
current  shall  not  be  removed  from  the  socket  until  the  switch 
haa  bc^n  turned  off  ne«ds  no  dcnionstiaiinii ;  it  is  also  desir- 
able that  the  switch  shall  not  be  capable  of  being  turned  on 
until  the  plug  has  been  inserted,  so  that  the  socket  contacts 
which,  if  not  exposed,  are  at  least  acees-sible  to  .scissors  and 


™tk  ^^"f's  only  a  slight  compression  or  elongation  in  the 
rubber,  there  is  no  momentum  of  the  valveiB  to  overcome. 
Ihis  feature  makes  the  high  speed  practicable,  and  the  small 
movement  and  the  soft  material  of  which  the  valves  are 
made  render  the  pump  abs(;lutely  .silent  in   working. 

"  Ilrin  "   Daylight  Lamps. 

The  endeavour  to  obtain  a  light  approximating  to  daylight 
has  produced  yet  another  form  of  filter  for  use  «ith  electric 
lamps.  Phis  IS  the  "  Ilrin  "  fitting,  which  is  made  in  two 
types  and  numerous  designs.  The  two  types  referred  to  are 
composed  of  (1)  a  gla.ss  which,  it  is  claimed,  gives  the  effect 
of  clear  sunshme,  and  (2)  the  same  glass  with  a   ri.-,r  wl.if*. 


1. — Tok  Interlockixcj 
Switch-Pldg. 


hair-pins,  and  are  a  standing  temiitation  to  investigating 
yoimgsters,  shall  always  be  dead  when  the  plug  is  out.  These 
objects  are)  attained  in  a  new  15-ampere,  250-volt  Tok  rotary 
snap  switch  and  plug  which  has  just  been  placed  on  the 
market  by  Messrs.  Tok  Switches,  Ltd.,  of  Granville  House, 
Arundel  Street,  London,  W.C.2.  As  illustrated  in  fig.  1,  the 
switch  is  provided  with  an  external  indicator  showinc  whether 
it  is  on  or  off,  and  the  key  cannot  be  turned  in  the  wrong 
direction  or  unscrewed.  The  switch  has  a  rapid  make  and 
break,  and  is  double-pole.  The  plug  and  socket  conform  to 
the  B.E.S.A.  1.5-ampere  .standards,  and  the  plug  has  a  h.nnd 
shield,  an  earthing  terminal,  and  a  device  for  gripping  either 
thick  or  thin  cable  without  permitting  any  strain  to  come  on 
the  connection.  Tlie  casing  is  of  black,  imbreakable  fireproof 
material,  taking  a  fine  polish. 

The  "  Pulsometer  "  Ring  Pump. 

A  centrifugal  pump  is  not  the  most  satisfactory  appliance 
for  raising  small  quantities  of  water,  especially  when  the 
head  is  considerable.  In  such  a  case  the  efficiency  is  low, 
and  the  pump  will  cease  to  deliver  water  should  the  speed 
of  the  motor  fall  below  the  rate  necessary  for  the  particular 
head.  There  are  a  number  of  other  drawbacks  inseparable 
from  this  type  of  pump  which  the  Pulsometer  Engineering 
Co.,  TjTD.,  of  Reading,  claims  to  have  avoided  in  its  new  type 
of  ring  pimip  (fig,  2) — a  high-speed  reciiirocating  pump  in 
four  sizes  with  a  delivery  of  from  25U  to  2.000  gallons  per 
hour  for  heads  up  to  100  ft.  The  high  speed  of  these  pumps— 
from  300  to  50O  r.p.m. — makes  it  possible  to  drive  them  by 
belt  or  gearing  from  any  notor  running  at  any  six^ed ;  a 
temporary  fall  in  speed  will  only  cause  delivery  of  water  at 
ii  slightly  reduced  rafe.  The  pumps  are  fitted  'with  tlu' 
"  Pulsometer  "  patent  rubber  ring  multiple  valves,  working 
on  gunmetal  seats.  The  valve  seats  for  both  suction  and 
delivery  v;ilves  are  made  in  one  casting  in  the  shape  of  a 
cage  surrounding  the  plunger.  This  casting  is  retained  in 
place  by  the  end  cover  of  the  pump,  and  is  readily  withdrawn 
ivhen  the  cover  i.s  removed.  The  suction  valves  are  placed 
m  internal  grooves  and  work  in  compression,  while  the 
delivery  valves  are  placed  in  external  grooves  and  work  in 
tension.  As  the  water  passages  are  very  large,  the  move- 
ment, or  lift,  of  the  valves  is  very  small,  and  as  the  move- 


4,   Flywheel  pulley;     . 
7,  Valve  seat;  8,  Valve  rings. 

Fig.  2.— The  "  Pulsometer  "  Ring  Pump. 


opaline  covering  on  thejoutside.  which  gives  an  approximation 
to  diffused  daylight.  In  both  types  a  top  reflector  is  usually 
fitted,  so  that  in  addition  to  the  direct  rays,  the  strength  is 
added  to  by  reflection.  The  principle  is  applied  in  a  number 
of  ways,  as,  for  instance,  to  desk  lamps,  brackets,  and  pen- 
dants.     Fig.  3  illustrates  a  liandsome  form  of  bowl  fitting 


Pici.  3.— .\\  •'  Ji.iuN  "  Daylight  L.\mp. 


niiuli;  iif  ■•  Ilrin  "  glii.ss.  which  has  a  delicate  blue  tint  when 
not  illuminated.  The  sole  concessionnaires  for  Ijoudon  are 
Messrs.  Joad  Bros.,  CrorawelJ  House,  FulwiHid  Place,  Hidi 
Holborn,  W.C.I. 
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C.  Gross.       Sep- 
accumubtors."    C.     Gross.     Sep- 
liU."     E.  W.   Hodgson,  W.  Smilh. 


NEW     PATENTS     APPLIED     FOR,      1922. 

(NOT  YET  PUBLiISHED.) 

rompiled  eipreaslv  (or  this  journal  by  Messes.   Sitton-Joku,   O'Dsu.   »m» 
SnPHEN>.  Charlerwi  Palent  .Agents,  285,  High  Holborn.   London,  \V,C.  1. 

23,l(£i.     •■  .Miners'  cUciri.;    lamps."     !£.    .\.    Hailwood.     .Scptinibcr   18lh. 

2S.171.    "Rear-light  of    motor    vehicles,  &q."       ].    Pearson    and   B.    Suther. 
land'.    September  Uth. 

S5,178.     "  Wiriless    telegraph    and    telephone     instruments     and     apparatus.' 
r.    E.   K.  Philips.     September  18th. 

35,183.     '•  Wireless  apparatus."    J.    S.    Whitwell.     September    18th. 

25.190.     '*  Spark    plug."     K.    Schlenger.     September    18th. 

25,194.     "  .-Xutomatic    electro-magnetic    circuit-breaking     and     indicating    de- 
licts."    F.  H.  Adams.     September  18th. 

253)8     "Electrical  condensers,  &c."    H.  G.  Bell,  W.  J.  Brown,  and  Metro 
politan-Vickcrs   Electrical   Co.,  Ltd.     September  18th. 

25,215.     "  Electric    motor  starting   and    controlling   appa 
Mann  and  F.  J.  Moffett.     September   18th. 

25J34.    "Speed    regulators."    W'cMcrn    Electric  Co.,    Ltd.    September   18th 
(l  nited  SlJles,   .November  25lh,  1B21.> 

25,240.     "  Electrical       apparatus.  '       British      'Ihonison-Houslon      Co.,       Ltd 
(General    Electric   Co.).     beptembir  18th.     . 

25.282.  "  Positive    electrodes  lor    electric    accumula 
tember  19th.     (.Norway,  October  17th,   1921.) 

25.283.  "  Negative    elcotrodes    for    electric 
tcniber  19J).     (.Norway,  October  17ih,  1921.) 

2J.2S8.     "  Tramway   and  electric  railway  r 
and  J.   Wolsicnholme.    September  Wth. 

iJ.Mi.    "  Telephone  receiver."    G.   W.    Walton.    September  lath. 

25*307.     •■  Electric  cells."     M.  I.  David  and   E.   E.   Uult.     September  19th. 

M.He.     "  Electric  switches."     W.  J.    Myatt  &   Co.,    Lid.,   and  A.  J.    Postans. 
SLpicmber  19ih.  '  .  „  r- 

zi.iii.     "  Time-limit    electric    relays."        .\kt.    Ges.    liiown,    Boven    et    Cie. 
September  19th.     (Switzerland,   October  19th,  1921.)  _ 

i5,370.    "  Switches,    handles,  &c.,  for  portable   electric   drills,   &c.         A.    t. 
White   (Independent  Pneumatic   loot  Co.).    September  lUlh.  .        ,, 

25,381.     "  Device    for    preventing    short     circuits    at    sparking-plug    points. 
J.  W.  Fox.    September  19th.  ^       , 

■25,385.    "  Electric   horns,    &c."    F.    E.    Brown   and    Harris  S:   Sheldon,    Ltd. 
September  20th.  ,,      .„.„,,         ,    . 

■J5,3»«.     "  Electric   horns,    &c."     F.    E.    Brown    and    Harris   &    Sheldon,    Ltd. 
September  20th.  ,     ,  .j  j 

ziAUi.     "  Electric    step-by-step    motor    systems."     Barr    S   Stroud,    Ltd.,   and 
J.   W.   French.     September  20th.  „      t       u  i 

25,418.     "  Receiving    apparatus    for    wireless     telephony.  K.    L.     Howard 

Fl.inders.     September  20th.  ,      „        „     . 

25,420.     "Transmission    and    reception    of    pictures   by    telegraphy.  P.    A. 

Purton.     September  20th. 

25.423.     "  Transformers."     H.    W.    Headland.     September  20th. 

2.1.427.     "  Portable  electric   lamp."     L.    Pexton  and  G.  L.   White.     September 
30'h.  ,  .  ,  „       ,.      c 

25,440.    "  Methods    for    insulating    coils    of    static    transformers.         v..  t. 
Sosiene.    September  20th.  ^        t   .i 

-25,4^.     "  Electric    control    systems."        British    Thomson-Houston    Co.,    Ltd. 
IGetierai  Electric  Co.).    September  aOth. 

25,451.     "  .Means   for    controlling    distribution    of    electric    power    to    moving- 
picture   projectors."     E.  G.  Gard.     September  20th 

25,158.    "  Train-lighting,  Sc,  d; "     ^     " 

Co.,   I-td.    September  20th 


A.    H.    Darker  and   J.    Stone  and 


_  .471.     "  Electrical   connectors."    A.    Parker.     September  20th. 

25^473.    "  Sound-amplifier    lor    talking-machines."    W.    H.    Newcombe.     Sep- 

°25,475.     "Electric    ranges."     E.  C.   R.   Marks    (Walker   S:  Pratt   Manufactur- 
ing Co.).     September  2«th.  „        .         ^.        c  i. 

25,476.    "  High-tension  coils."    Akt.   Ges.  Brown.  Boven  et  Cie.    September 
20lh.     (Switzerland,  October   11th,  1921.)  o     ..,-..     d 

25,485.     "  Electricallv-operated  apparatus  for  advertising,  &c.       C.   M.   Brown 
and  H.  G.  Cocks.    September  20th. 

25,487.     "  Electric  discharge    tubes."    G.   Hoist   and   Naamlooze    \  ennootschap 
Philips'  Gloeilampen  F'abrieken.     September  30th.  .  ,    , 

25  495      "  Electric       ovens."        Metropolitan-Vickers      Electrical      Co.,      Ltd. 
(Westinghouse    Electric  and    .Manufacturing  Co.).     September   20th. 
25,496.    "  Rectifying  devices."       A.   R.  Angus.    September  20tli. 
25,520.    "  Armature-coil    insulating   hand    machine."    G.    H.    .^llan.    Septem- 
2.5T537'.    "  Sparking    plugs."     A.    O.    Hauzingcr     (S.     E.    Runciman).     Sep- 
tember 21st.  ,_    _,  ,.  I      «,  . 
23,542.     "  Sparking  plugs."     W.    Ellson   and   S.  H.  Short.     September  21st. 
a5]547.    "  Combined    high-tension    ignition    and    low-tension    starting,    light- 
ing,   and    electric     horn-operating     systems    for    ships,    vehicles,    Sc.        \v .     P. 
Durtnall.     September   21st.                                            „     „     „     .         ^     ,■     r-:.- 

2.5,566.     "  Electric   switches."     W.   A.   Coatcs,   D.   R.    Daviis,    G.    I-..   Gitlins, 
and    .Metropolitan-Vickers    Electrical   Co.,    Ltd.     September  21st. 
■25  570      "Insulators."     E.     Sweeney.     September     21st. 
25,578.    '■  Electric  switches."    W.  H.  Le   Breton.    September  21sl. 
25,582.     "  Devices    lor    testing    electric     sparking      circuits."      Edison     Swan 
Electric   Co.,   Ltd..   P.    Frcedman,    and   E.    Grectham.    September  21st. 

■i5..-.S3.  "  Electric  terminals."  A.  H.  Curtis  and  Igranic  Electric  Co.,  Ltd. 
September  21st. 

25.606.     ••  Electric    temperature-measuring    arrangements    for    cooling    plants, 
it  "     P    Kastner.     September  21st.     (Germany,   September  28lh,   1921.) 
25,62L     "  Variable   condensers."     F.    K.    Crowther.     September    21st. 
■25.630.     "  PorUble    electric    heater     or    drier."     A.     E.     Wright.     September 

ffind.  .         ,         

25,660.  "  Means  for  suspending  shades,  reflectors,  &c.,  for  electric  lamps. 
D.    M.    Colman    and  Astro    Electric,    Ltd.    September  22nd.       ^       ..  „ 

2.'i.672.  "  Circuit  breaker."  Lodge-Cottrell,  Ltd.  (formerly  Lodge  Fume  Co., 
Ltl.i  (Melallb.nnk   und    Metallurgische  G^s.).     September  22nd. 

25.eri.     "  High-voltage    insulator    for    electrical    gas   purifiers.    &c.  '     I.odgc- 
1  ottrtll.  Ltd.   iformtrly   Lodge  Fume  Co.,  Ltd.)  (Mclallbank  und  Metallurgische 
Gfs.i.     .S'-pteniLer  :2nd. 
2.1.i.7'i      ■•  Electric   box    sign."    H.  T.    Harl-Spratt.    September  22nd.    _^ 
2.1. u-i.    "  Devico    for    protection   against   heavy    electrical   discharges."    H. 
Willi-.tiiv^n.     September    Knd.  ,     .      ,-       , 

25,1180.  "Variable  inductance  (or  wireless  telegraphy,  Sc.  A.  G.  de 
Grey  and  F.  W.  Price.     S.  ptember  22nd. 

25.694.  "  Manufacture  o(  artificial  filaments,  threads.  &c."  H.  Dreyfus  and 
British    Cellulose    and   Chemical    .Manufacturing   Co.,    Ltd.     September   22nd. 

25.713.  "Alternating  electric-current  motors."  British  Thomson-Houston 
Co..  Ltd.       (General   Electric  Co.).    September  22nd. 

25.715.  "  El"-tric  motor  control."  British  Thomson-Houston  Co.,  Ltd. 
(Gen.ral    EUctric    Co.).     September  22nd.       ' 

25.718.  "  El.clri<  switch.:,."  W .  H.  Egginton,  J.  Lucas,  Ltd,,  and  O. 
Lucas.    September    22nd. 

25.721.  Signalling  apparatus."  Western  Electric  Co.,  Ltd.  September 
22nd.     (United  States,   March  30th.) 

25.722.  "  Electric  conductors."  W.  "itern  Electric  Co.,  Ltd.  September  22nd. 
(United    Stales,    September    22nd.   1921.1 

25.727.  "  Electric  resistances  (or  gri.J  leak*  in  wireless  telegraphy,  tec." 
r.  Perrier,  A.  Stuart,  Stuart  Wirelet^  'Pclephony  Co.,  and  A.  E.  Watkins. 
September  22nd.  r 

35,735.    "  Electric    iron    »Und."    R.    Jenkins.    September    23rd. 

25,738.    "  Electric    circuit   closers."    E.    Crowther.    .September    23rd. 


•25,750.     "  Shock-absorbing    device    for    incandescent    electric    lamps."     J.     R. 
Young.     September  23rd. 

'Combined   electric  switch  and  fuse."    A.    N.   Wichard.    September 


23rd. 


O.    H. 


uits."     R.   L.    Murray. 


759.     "  Wireless    apparatus    for    producing    cicctr 
Payne.     September    33rd. 

25,771.    "  Submarine  cables    and    telegraph    lines."    H.   Tinsley.    September 
23rd. 

2.1,776.     "  .\pparatus    for  use  in   oscillatory  electri 
September  23rd. 

25.778.     "  Electric    switches."     R.    P.    Howgrave-Graham.     September    23rd. 

■25,787.     "  Fuse  boxes  and  connections."    A.   Chalmers  and    W.    F.  MitcheP. 
September  23rd. 

25,792.     "  Miners'    electric    lamps."    G.    Oldham    and    J.     Oldham.     Septem- 
ber  23rd. 

•25,801.     "  Extraction    and    electric    treatment    of   sea    mud."     H.    J.    Monson. 
S<ptember  23rd. 

•25,804.     "  Electric    relavs    and    telegraph    circuits    lor    use    therewith."        L. 
Blake.    September  23rd. 


PUBLISHED     SPECIFICATIONS. 

>se    under    which    the   ■peci£catiaa« 


Th»   oumbars  in  parentheses 
printed   and   atkridged.  a 


c«ediagfl   will   be  taksa. 


xaai. 


eleclrolvl 


rlac 


stemberge; 


condensers   and    like- 
March     8lh,     19-21. 


'     F.    M.    Denton.     March  21st,    1921. 

British    Thomson-Houston   Co.,    Ltd. 

(185,450.)  ' 

transmitting    photographs,    messages,. 
:less    telegraphy."        E.   W.    Winston. 

are.     May    33rd,     1921.     (185.475.) 

and    the   like."     G.    A. 


June  20lh,  1921. 


7,467.     "  Prevent 
heat-exchange      apparatus."        F.     von 
(185,43ti.) 

8,725.     "  Sparking   plug    testing   device. 
(185,441.) 

10,416.     "  Electro-magnetic   switches." 
(General    Elc-clric    Co.).     April  8th.    1921. 
12,746.     "  Mode   of    and/or    means    for 
views,    and   like   devices   by  Vire   or   wir 
May  4th,   1921.     (185,463.) 
14,340.     "  Radiotelegraphy."     P.     N.    Ware.     May 
15,095.     "  Electric    stoves   for    heating    soldering-ir 
Hughes.     May  31st,   1921.     (185,484.) 

15,294.     "  Electric  resistances."     F.   Pellin  and  G.   Pelletif 
(165,099.) 

15,316.     "  Valve-transmission     circuits      for     wireless      telegraphy."        L.      G. 
Preston,    H.    .Morris-Airey,  and  G.  Shearing.     June  •2nd,    1921.     (185,496.) 
15.360.     •'  Ignition  device."    Dr.  H.    Grossman.    August  2nd,   1920.    (167,459.> 
15,36'2.     "  Method   of    and    means    for    joining    electric   conductors."        Naam- 
looze   Vennootschap    Electriciteits    Maatschappy    Electrostoom.     June   5th,    1920. 
(164,334.) 

15,^9.  "  .Method  of  and  means  for  joining  electric  conductors."  Naam- 
Icoze  Vennootschap  Electriciteits  Maatschappy  Electrostoom.  December  aOth, 
IJ20.     (Addition  to  164,334.)     (173,204.) 

15,461.     "  I'elephone    systems."        .-Automatic    Telephone     Manufacturing    Co.. 
Ltd.     June  17th,  1920.     (165,031.) 
15,607.     "  X-ray    tubes."     W.    E.    Schall.     Ju 
15,670.    "  Electromagnetic    chucking  devices 
24th,  1920.     (Addition  to  148,457.)    (167,152.) 

15,722.  "  .Automatic  electric  circuit-breaker 
trie  circuits."     A.    Ualdaucci.     June  7th,  1921. 

16,716.  "  Insulating  fastening  device  foi 
tubular  structures."  British  Thomson-Ho 
Co.).    June  17th,   1921.     (185,539.) 

17,105.     "  Reception  of  electric  signals."    J.    Hettinger  and  C. 
and  Co.,  Ltd.     June  22nd,  1921.     (185,551.) 

18,093.  "  Systems  of  long-distance  telephony."  Naamlooze  Vennootschap  de 
Nederlandsche    Thermotelephoon    Maatschappij.     July    5th,    1920.     (165,793.) 

18,335.  "  Instruments  for  the  measurement  of  electrical  resistances."  J.  W. 
Record.    July  8th,   1921.     (185,569.)~ 

18,963.  "  Impulse-transmitters  particularly  for  use  in  automatic  telephone 
systems."  Western  Electric  Co.,  Ltd,  (Western  Electric  Co.  Inc.).  July  13th, 
IS'il.     (185,576.) 

Automatic    Telepho 


6th,   19-21.     (185.510.1 
F,    Krupp    Akt.    G 


July 


for  equilibrated   polyphase    elec- 
(185,ol4.) 
iverlapping    edges    ol    insulating, 
on    Co.,    Ltd.    (General    Electric 

Vandervcll 


19,189-    "  Telephone  systt 
Ltd.    July  28th,  1930.    (167, 

19,196.     "  Static     transformers     for      alternating     currents." 
Chimie  et  d'Electro-Metallurgie.     July   15th,  1920.     (166,54S.) 

19,328.     "  Selective    switches    for    use     in     automatic     teU  ph 
Western   Electric  Co.,  Ltd.,  and   G.   Deakin.     July  18th,   1921 

19,460 


ulacturing    Co.. 


Soc.    d'Electro- 

ne     exchanges." 
(185,579.) 
Electrodes    for    arc    welding    and    metal    cutting    and    process    for 
e."    W.  H.   Boorne.    July  19th,   1921.     (185,580.) 
Electric  generating  plants  or  systems."     Igranic   Electric   Co.,   Lta. 

lufacturing   Co.).     July  20th,    1921.     (185,581.) 
Electric  horns."     W.  J.  Spicer  and  T.  S.  Rogers.     July  SDth.   1921. 


aking 

19,539. 
(Cutler-H 

•20,368. 
(185.598.) 

20,446.    "  Inter-locking    devices   for  electric    switches."    E.    J.    Brothers  and 
J.   H.   Tucker  &  Co.,  Ltd.     July   30th,  1921.     (Addition  to  164,451.)     (185,599.) 

30,490.     "  Automatic    fire   and    temperature    alarms."    J.    Carter.     July   30th, 
1921.     (185,601.) 

21,495.    "  Electric    controllers."        M.     J.    Pattison     and     Electro-Mechanical 
Brake  Co.,  Ltd.    August  12th,  1921.     (185,610.) 

25,736.    "  Electric   sound-prtiducing    horns." 
29th,  1921.     (185,650.) 

29,431.  "  Impulse-tiansmilters  for  autom.itic 
systems."  Siemens  Bros.  &  Co.,  Ltd.,  and  J 
(185,674.) 


Crosbee.   .    September 


■automatic    telephone 
November  4th,  1921. 


32.139.  "  Electrical  switching  or  c 
June  2nd,   1921.    (Divided  application 

33,647.  "  Electric  motor-control  sys 
Electric  and  Manufacturing  Co.).  Det 
granted.)    (172,967.) 


1  172,391.)  (185,682.) 
ns."  F.  W.  Le  Tall 
nber   14th,   1921.     (Cor 


\V.    A.    Price. 


1822. 


chicles 


I.    Panza.    Jar 


2.525.    "  Electrical    (ootwarmers    for    u 
31st,  1921.    (174,634.) 

2.824.     "  Electrically-operated   stop-motions    for    textile    and  other  machines. 
R.  H.   Dcrry.    April  27th,  1921.    (Divided  application  on  183,147.)    (185,700.) 


International  Tramways  and  Public  Transport  Congress. 

—An  iiik'i'uatiuuul  tramways  anti  public  transport  congress 
was  held  in  Brussels  from  October  '2nd  to  7th.  Among  the 
papers  road  was  one  on  "  Automatic  Sub-stations,"  by  M.  L. 
Sckutowicz,  of  Lyons,  one  on  "The  Applications  of  Elec- 
tric Welding  in  Tramway  Work,"  by  M.  E.  d'Hoop,  of  the 
technical  department  of  the  Brussels  tramways,  one  on  "  The 
Different  Systems  of  Current  available  in  the  Electrification 
of  Ijocal  Railways,"  by  M.  A.  Pirard,  and  one  on  "  Modern 
Improvements  in  Tramway  Rolling  Stock,"  by  Mr.  C-  J. 
Spencer,   of  London. 
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COMMERCIAL    AEBITRATION     IN 
F0HJ1.1GN     TRADE. 


We  were  much  impressed  a  couple  of  months  ago  on 
reatiing  in  foreign  newspapers  a  report  of  a  scheme 
which  was  said  to  be  in  progress  for  the  con- 
stitution of  an  international  court  of  arbitra- 
tion in  the  matter  of  commercial  disputes,  but  as 
no  information  confirming  the  report,  as  far  as  we  are 
aware,  seemed  visible  in  the  English  newspapers,  we  dis- 
missed the  matter  in  expectation  of  possible  future 
developments.  But  as  the  United  Slates  Commerce 
Reports  of  September  11th  contains  an  article  dealing 
with  the  question  of  the  progress  of  commercial  arbitra- 
tion in  foreign  trade,  it  may  be  advisable  briefly  to 
reproduce  the  statements  previously  mentioned. 

In  the  tir.st  place,  Noryes  tiandeh  or/  Sjofartxtidenrle 
of  August  7th,  under  the  title  of  an  international  court 
of  arbitration  in  commercial  disputes,  states  that  the 
lack  of  such  a  court  is  now  to  be  remedied,  inasmuch  as 
the  International  Chamber  of  Commerce  in  Paris  has 
made  preparatory  steps  for  the  appointment  of  such  a 
court  of  arbitration,  which  is  shortly  to  begin  its  acti- 
vity. In  each  country  which  is  connected  with  the 
International  Chamber,  the  national  conmiittee  has  ap- 
pointed members  as  a  permanent  arbitration  committee, 
which  will  stand  in  contact  with  the  court  of  arbitration 
in  Paris.  After  consultation  with  the  Norwegian  in- 
dustrial bodies,  the  members  of  the  Norwegian  commit- 
tee have  been  appointed  as  a  permanent  committee,  and 
the  names  are  given  by  the  Christiania  newspaper  in 
question.  It  is  added  that  it  is  not  essential  that  the 
members  of  the  court  of  arbitration  in  Paris  shall  be 
chosen  from  these  national  committees. 

We  have  quoted  so  far  from  the  Norwegian  news- 
paper. By  a  coincidence  a  Finnish  newspaper — the 
Helsingfors  H nf midstadsbladet — also  of  the  date  of 
August  7th,  dealt  with  the  same  subject.  This  news- 
paper states  that  the  proposed  court  of  arbitration  is  to 
consist  of  from  five  to  six  members  repreesnting  different 
countries,  and  is  due  to  the  initiative  of  the  Inter- 
national Chamber  in  Paris.  The  idea  of  the  latter  is 
that  the  court  shall  add  to  its  awards  certain  "  moral 
effects  "  which  would  compel  the  losing  party  to  comply 
with  the  award.  This  pressure  is  to  take  the  form  of 
the  publication  of  the  award  and  the  name  of  a 
refractory  party  in  the  bulletin  of  his  native  chamber  of 
eoiumerce,  or  if  this  should  not  prove  to  be  a  remedy,  to 
expel  him  from  the  chamber  of  commerce  or  other  com- 
mercial combination  of  which  he  is  a  member. 

F^xperience  has  shown,  the  Finnish  newspaper  pro- 
coeds  to  state,  that  such  moral  pressure  is  of  exception- 
ally great  importance.  Thus  a  firm  which  carries  on 
intoriiiitional  transactions  prefers  to  submit  to  the 
aw;u-d  rather  than  to  be  branded  as  :i  firm  which  recog- 
nises no  obligations  of  honour.  Applications  for  an 
award  have  to  be  made  to  the  national  commitfee  of  the 
;ipiilicant.  When  an  arbitration  mtitter  comes  before 
tlio  International  Court,  the  latter,  after  an  examina- 
tion of  the  q\iestion.  will  decide  in  whicti  country  and  in 
which  city  the  arbitration  proceedings  shall  take  place, 
after  wliich  the  arbitrators  are  to  be  appointed  on  the 
proposal  of  the  respective  national  committee. 

As  h;is  previously  been  mentioned,  we  have  not  seen 
anv  confirmation  of  the  Scandinavian  reports,  but  they 
are  so  circumstantial  as  to  give  the  impression  of 
accuracy.  Even  the  United  States  Cammrrce  Reports 
of  ii  month  later  date  does  not  refer  to  the  reports,  but 
it  :ii)pears  that  the  Department  of  Commerce  sent  out 
some  months  ago  to  the  official  representatives  a  list  of 
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4uestious,  asking  for  information  concerning  the  alti- 
tude and  facilities  existing  in  foreign  countries  with 
regard  to  commercial  arbitration.  In  addition,  the 
American  Bar  AssiA-iatiou  in  August  adopted  a  resolu- 
tion approving  the  draft  of  a  treaty  clause  which  it  is 
suggested  should  be  entered  into  with  other  countries, 
and  the  United  States  Secretary  of  State  has  since  ex- 
pressed his  entire  sympathy  with  the  principle  of  com- 
mercial arbitration  as  set  forth  in  the  draft  treaty 
clause  unanimously  adopted  at  a  conference  held  in 
San  Francisco. 

It  IS  not  stated  that  the  American  Secretary  of  State 
proposes  to  endeavour  to  initiate  legislation  to  give 
effect  to  the  principle  of  the  conclusion  of  mutual  com- 
mercial arbitration  treaties  with  other  countries,  or 
rather  the  enactment  of  such  a  treat}-  clause  in  recipro- 
city with  other  nations.  But  possibly  this  is  a  matter 
for  future  consideration.  In  the  meantime  there  is  no 
question  that  the  settlement  of  private  disputes  iu  inter- 
national transactions  by  means  of  arbitration  is  the  best 
manner  of  honourably  adjusting  difiiculties  which  arise 
between  buyers  and  sellers  in  different  countries.  As 
the  American  official  journal  says,  arbitration  offers 
"  an  equitable  substitute  for  protracted,  expensive  and 
friendship-destroying  litigation ;  and  it  is  in  foreign 
trade  that  the  need  of  such  a  system  of  settling  commer- 
cial disputes  is  evident."  . 

There  is  no  doubt  that  in  the  near  future  the 
American  Department  of  Commerce  will  learn  from  its 
Paris  representatives  some  details  concerning  tTie  Inter- 
national Court  of  Arbitration  which  is  being  engineered 
by  the  International  Chamber  of  Commerce  in  that  city. 
It  would,  however,  be  more  to  the  purpose  if  some  light 
could  be  thrown  on  the  problem  in  Great  Britain,  which 
is  represented  on  the  Paris  Chamber,  as  although  infor- 
mation from  Scandinavia  is  welcome,  facts  from  Eng- 
lish commercial  interests  would  be  of  greater  value  re- 
specting such  far-reaching  proposals  as  are  credited  t^> 
the  Paris  Chamber. 


The  raison  d'etre  of  an  exhibition  is 
The  Wireless      usually  self-apparent.        In  the  present 

Exhibition.  instance,  however,  particular  comment 
is  called  for  in  that  thj  AU-Briti.sh 
Wireless  Exhibition  and  Convention  was  devoted  exclu- 
sively to  British  products,  and  afforded  an  excellent 
opportunity  of  judging  the  present  position  of  wireless 
telephony.  The  interest  that  is  being  taken  in  the  sub- 
ject may  be  judged  from  the  fact  that  fully  25,000  people 
visited  the  show,  and  on  some  days  large  numbers  were 
unable  to  gain  adiuiaeion. 

Much  apparatus  of  various  types  was  to  lie  seen,  in- 
cluding several  novelties  of  an  interesting  nature,  and 
on  what  it  was  hoped  was  the  eve  of  the  introduction  of 
systematic  broadcasting  in  this  country,  the  show  was 
an  opportune  event.  Nevertheless,  it  is  regrettable  to 
have  to  record  that  many  visitors  must  have  come  away 
with  an  unsatisfied  feeling.  Is  there  not  some  danger 
of  the  whole  thing  being  overdone? 

The  wide  range  of  the  apparatus  that  is  being  pro- 
duced makes  it  diflBcult  for  an  amateur  enthusiast  to 
select  a  get  with  complete  confidence  that  it  will  fulfil  ex- 
pectations. The  majority  of  potential  users  of  receivers 
will  have  no,  or  very  little,  technical  knowledge,  and 
successful  reception  depends  on  so  many  factors — some 
of  which  are  uncontrollable,  while  others  require  intelli- 
gent evasion  or  counteraction — that  it  is  to  be  feared 
that  much  disappointment  will  be  inevitable. 

For  instance,  to  mention  only  one  of  the  many  diffi- 
culties that  can  be  foreseen,  loud-speakers  cannot  be  said 
to  be  altogether  satisfactory ;  telephone  receivers  are 
much  to  be  preferred,  .\notlur  point  that  needs  atten- 
tion is  the  workman.ship  of  t);c  apparatus,  which  in  some 
cases  falls  short  of  what  is  desirable.  Good  apparatus 
is,  of   course,   obtainable,    but   in   this  country  we  are 


.ucusluiiied  to  high-class  electrical  work,  and  though 
manufacturers  are  undoubtedly  within  their  rights  in 
i'.itemj>ting  to  satisfy  a  popular  demand  that  has  arisen 
suddenly,  in  their  endeavour  to  do  so  some  of  them  have 
not  devoted  as  much  attention  to  detail  and  workman- 
ship as  might  with  advantage  liave  been  done. 

It  is  to  be  hoped  that  as  the  conditions  improve, 
iiiiitters  will  right  theiuselve.s.  It  is  realised,  of  course, 
tliat  the  position  is  a  complicated  one,  but  if  the  broad- 
casting scheme  is  to  be  a  success,  anything  that  will  tend 
to  shake  public  confidence  in  it,  or  that  is  not  calculated 
to  lead  to  the  best  results  being  obtained  under  the  given 
conditions,  should  he  studiously  avoided. 


Although  the  Electricity  Supply 
Increase  of  Act,  1922,  has  now  been  in  force  a 
Charges  for  couple  of  mouths,  the  facilities  afforded 
Electricity.  for  increase  of  prices  seem  to  be  far 
from  widely  understood.  For  the  benefit 
of  those  undertakings  which  do  not  know  the  provi- 
sions of  this  Act,  we  maj-  say  in  the  first  place  that  all 
local  authorities  can  now  apply  for  a  revision  of  their 
iiKixiniuni  prices.  Previously  to  this  Act,  of  course,  the 
Local  Authority  Provisional  Orders  did  not  normally 
contain  clauses  for  the  revision  of  maximum  prices. 
Also  companies  which  had  previously  been  limited  in 
price  by  their  own  special  Act  or  which  had  taken  over 
a  Provisional  Order  from  a  local  authority  (which,  as 
we  have'  said,  contained  no  provision  for  revision  of 
charges)  are  now  free  to  apply  for  a  revision.  Seeing 
that  previously  the  undertakings  (municipal  and  com- 
pany) mentioned  above  could  not  obtain  revision  of  price 
under  the  Electric  Lighting  Acts,  they  had  perforce  to 
obtain  increase  under  the  Statutory  Undertakings  ('lein- 
porary  Increase  of  Charges)  Act.  This  Act,  however, 
coupled  certain  limitations  with  the  increased  price  in 
the  case  of  municipalities  and  restricted  the  dividends 
of  companies  to  three-quarters  of  the  pre-war  dividend. 
It  is  a  great  gain,  therefore,  to  such  undertakings  that 
under  the  1922  Act  it  is  provided  that  all  of  these  can 
immediately  apply  for  a  new  Order  (Section  22,  sub- 
.section  5,  Act  1922),  giving  them  an  increased  price,  but 
freeing  them  from  the  present  restriction  as  to  dividend 
or  otherwise.  The  chief  benefit  of  this  section,  therefore, 
at  the  moment  is  the  transference  of  the  price  control 
from  a  Statutory  Increase  of  Charges  Order  to  an 
Order  under  the  Electric  Lighting  Acts.  In  most  cas'^s, 
of  course,  this  would  not  mean  that  the  municipality  or 
company  asks  for  any  actual  increase  of  price,  but 
merely  that  it  seeks  to  charge  the  same  prices  without 
restrictions,  these  restrictions  being  merely  a  war 
measure. 


It  was  announced  last  week  that  the 
Wireless  British  Broadcasting  Co.  had  complied 

Broadcasting,  with  all  the  stipulations  of  the  Post 
Office  authorities ;  from  the  Postmaster- 
(jeneral's  point  of  view,  therefore,  there  is  now  no 
reason  why  the  company  should  not  commence  opera- 
tions at  once — but  at  the  time  of  writing  the  company 
has  not  yet  been  registered. 

In  the  United  States,  Canada.  France,  and  Ger- 
many, wireless  broadcasting  has  been  inaugurated 
without  much  difficulty.  Ijut  in  England,  of  course,  it 
is  different.  Nothing  happens  except  the  holding  of 
conferences,  a  practice  which  in  this  case  no  less  than 
in  that  of  the  Government  does  not  inspire  confidence. 
Caustic  comments  relative  to  the  manner  in  which  the 
negotiations  Iiave  been  conducted  and  the  delay  that  has 
occurred  in  launching  the  scheme  were  made  at  the  re- 
cent inaugural  meeting  of  the  Radio  Association.  True, 
semi-official  broadcasting  began  in  connection  with  the 
Wireless  Exhibition,  but  even  at  this  stage  it  would 
))e  optimistic  to  anticipate  that  the  scheme  was  going 
throu'.'h  without  any  further  hitch. 

It  is  natur.illy  difficult  for  the  ordinary  person  to 
appr((  i.ito  why  there  should  be  so  much  bother  about 
what  should  be  a  simple  matter  of  organisation,  and  it 
would  not  be  surprising  to  learn  that  the  fons  et  origo 
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()!'  IIh'  lr(]iil)iL'  iiMs  Ijcrii  llio  rivuli'y  uf  sumo  of  tliu  iiiium- 
luctiircis,  or  iiroNpoctivi!  iiiitnufacturers,  of  receiving 
Lvjuiiiiuc'iit.  (Jhvioiisly  tlx^ri'  have  Ijeen  rliffieulties,  l)iit 
one  was  led  to  believe  tliiit  tlie  most  serious  had  been 
antici]>ated ;  unless  they  are  speedily  overcome  by  tiie 
faith  and  zeal  of  those  eoncerned  in  the  venture,  public 
enthusiasm  will  wane. 

Much  of  the  work  will  be  necessarily  cx]>i'rimcntal, 
but  it  is  admitted  that  the  provision  of  a  high-class 
programme  will  be  the  founilation  of  the  whole  scheme. 
It  can  only  succeed  if  first-class  matter  is  received  satis- 
factorily by  means  of  good  apparatus.  An  excellent 
opportunity  has  presented  itself:  we  hope  that  those 
concerned  will  seize  and  make  the  most  of  it. 


As   is  fairly  well  known,   the  French 
France  as  a       (uiverniiient    is   rendering  active   assist- 
Market.  aiue    to    the     development    of     electric 

jiower  generation  and  distribution  in 
the  devastated  areas  of  Northern  France,  so  that  when 
the  work  of  restoration  has  been  eventually  completed, 
electric  lighting  and  electric  power  will  have  become 
practically  general  throughout  tliat  region.  Although 
the  productive  capacity  of  the  French  electrical  manu- 
facturing works  has  been  largely  increased  a.s.  compared 
witii  liJl.'i  and  the  actual  output  in  1021  is  claimed  to 
have  been  double  tliat  which  was  turned  out  in  19l;i,  it 
is  a  debateable  question  as  to  whether  French  makers  are 
in  a  [losition  full\'  to  meet  the  home  demand  for  elec- 
t)  ical  machinery  and  equipment  at  the  present  time. 
.\ccor<ling  to  the  United  States  ("onsul  at  Nancy, 
American  manufacturers  who  desire  to  compete  in  that 
market  should  establish  depots  either  in  Paris  or  Lyons 
and  engage  a  general  agent  with  power  to  appoint  sub- 
agents  in  those  parts  of  the  country  where  the  demand 
would  warrant  such  action  being  taken.  By  these 
means  it  would  be  jjossible  to  quote  prices  c.i.f.  destina- 
tion, effect  (|uick  deliveries,  and  at  the  same  time  grant 
credit  with  less  risk.  It  is  for  these  reasons,  the  Consul 
states,  that  representatives  of  British  and  Italian  firms 
in  the  district  of  Nancy  appear  to  meet  with  consider- 
able success,  whereas  an  American  Krm  recently  lost  an 
important  order  in  conse(|uence  of  the  difficulties  inci- 
dental to  negotiations  conducted  (jver  a  long  distance. 


Thh  imiHirts  of  machinery  into  Ger- 
fiermaiiy's  many  declined  from  800  tons  in  July 
Foreign  Trade,  to  500  tons  in  Augu.st,  and  those  of 
electrotechnical  products  from  -tOO  tons 
to  300  tons  in  the  two  months  respectively.  On  the 
other  hand,  the  exports  of  machinery  increased  from 
30,400  tons  in  July  to  -tL'.iSOO  tons  in  August,  and  those 
of  electrotechnical  manufactures  from  7,800  tons  to 
i:^,100  tons  in  the  two  months  respectively.  Despite  these 
figures,  coin]:>laints  are  made  by  the  electrical  firms  that 
fiu'cigii  competitors  arc  offering  shorter  terms  for 
delivery  in  external  markets,  and  are  actually  deliver- 
ing more  promptly  than  the  German  industry,  \vliich  is 
affected  by  strikes  and  the  refusal  of  the  men  to  work 
overtime.  We  have  already  alluded  in  our  news  columns 
t)  the  labour  disputes  that  have  lately  occupied  the 
attention    of   the    .\.R.G.     iind     the     Siemens-Schuckert 


Ir    ap]i.'ars   (h.il    II, 'rr   Z.-iusmer.    who 
The  .Situation      w.hs  foi'iiierlv   on    Ihc  board   of   manage- 
in  Rnssia.         mciit    of    the     liiissian    A. E.G.,    is   now 
acting  as  manager  of  the  Soviet  Electro 
Trust.      According  to  a    statement    |>ublished   in   Berlin 
and  attributed  to  the  manager,  the  trust  coniprises  also 
works     which     produce    electrical     iiorcelain,     carbons, 
brushes.   A-c,  in   addition   to  those  which  turn  out  elec- 
trical  .■irticlcs.        The   Russian   electrical   manufacturinu' 
indush-y  is  said   to   have   already   again   reached  a  sfa'>-c 


ol  considi'rable  efficiency,  and  the  products  arc  claiiiibd 
!()■  coirespond  to  normal  requirements.  In  many  places 
there  is  a  scarcity  of  engineers  and  of  skilled  workmen. 
A  large  hyilro-electric  works  is  now  in  course  of  con- 
struction at  Wolchow,  which  is  02  miles  distant  from 
Petrograd,  and  which  is  to  supply  'the  latter  city  with 
current.  During  the  war  the  (ieneral  Electric  Company 
(American  t)  is  said  to  have  got  well  into  the  Russiaii 
trade. 

At  present  the  greatest  field  of  activity  for  German 
industry  is  asserted  to  lie  in  the  delivery  of  glow  lamps, 
bras.s  instruments,  heating  apparatus,  installation  ma- 
terials, &c.,  of  which  there  is  a  scarcity. 

It  was  recently  reported  that  the  Siemens-Schuckert 
Works  Co.  had  granted  a  credit  to  the  Soviet  Electro 
Trust  in  the  form  of  the  supply  of  materials,  and  the 
report  w-as  subsequently  contradicted.  Now,  however, 
it  is  again  announced  in  Berlin  that  such  a  credit  has 
been  given  by  the  company  in  question  ;  ttie  amount  is 
stated  to  be  from  100  to  400  millions  of  marks,  and  is 
represented  by  installation  materials  to  be  delivered. 

The  Economic  Council  has  decided  shortly  to  begin 
the  works  for  the  electrification  of  the  region  of  Kharkoff 
and  Krivoi  Rog. 

As  many  consumers  in  Petrograd  have  not  ]iaid  their 
acoonnts  for  the  su])ply  of  energy,  the  electricity  works 
managers  have  decided  to  interrupt  the  su])ply  to  tlie.se 
partirul.'ii-  custoiiiers,  so  that  a  number  of  industrial 
uiidcrtaliiniis  will  br  liroU'/lit  to  a  standstill. 


The  Ei.kcthical  Rkvikw  engineer- 
Tlie  Genne=  .  ing  tour  in  the  North  of  France,  which 
villiers  Visit.  (•oiiimenced  on  Friday  last,  ended  on 
Tuesday  evening  amid  a  chorus  of  con- 
gratulations and  expressions  of  satisfaction,  the  visit 
iiaving  proved  successful  and  enjoyable  in  every  respect. 
The  party  numbered  about  70  members,  drawn  from 
all  parts  of  the  British  Isles,  and  representing  many 
branches  of  the  electrical  industry;  naturally  the  repre- 
sentatives of  munii-ipal  electricity  supply  were  in  the 
majority,  owing  to  the  numerical  strength  of  this  class 
of  undertaking  and  to  the  official  support  of  the  Incor- 
porated Municipal  Electrical  Association  to  the  tour. 
Most  of  the  members  went  the  whole  round,  visiting 
Paris,  Bethune,  Pont-a-\"cndin.  Lille.  Arnientieres. 
Vpres,  and  Hazebrouck.  but  a  small  proportion  took 
part  only  in  the  Paris  programme — ^the  principal  object 
of  the  visit.  The  various  power  stations  that  were 
inspected,  and  the  numerous  transmission  lines  that  were 
seen,  were  subjects  of  the  greatest  interest  to  the  engi- 
neers ;  their  more  notable  features  were  keenly  debated 
during  the  tour,  and  will  afford  material  for  discussion 
for  weeks  to  come.  But  these  were  by  no  means  the  sole 
attractions  of  the  visit  :  the  itinerary  lay  through  the 
battle  areas  for  many  miles,  and  excellent  views  were 
obtained  of  the  devastation  wrought  in  the  war,  as  well 
as  of  the  works  of  reconstruction  which  have  been 
larried  out — and,  abis !  of  the  numerous  cemeteries 
where  our  glorious  rlead  rest  from  their  labours. 

Time  was  also  available  for  recreation  and  sight- 
seeing, and  the  opportunity  was  fully  utilised.  Many 
old  acquaintanceshi])s  were  renewed  and  new  friend- 
ships formed.  Lastly,  iierhajis  the  most  important 
element  of  all,  but  certainly  the  least  subject  to  control 
or  evasion — the  weather — which  at  the.  outset  was  dull 
and  unprnniising,  was  afterwards  most  favmirable 
liircMighoul   till'  whole  period. 

Tlic  story  of  the  tcuir  must  be  left  to  later  issues,  but 
we  cannot  defer  expression,  on  behalf  of  the  ])arty.  of 
our  dee|)  indebte<luess  to  all  our  French  friends,  whose 
courtesy  and  cordial  co-operation  made' the  visit  possible 
and  ensured  ifs  success.  Of  this  more  hereafter — for 
the  moment  we  shall  only  record  the  fulfilment  of  the 
\isit.  which  several  members  of  the  party  declared  to  be, 
th.'  most  interestin'j  and  enjoyable  th.it  thev  had  ever 
spent. 
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LABOUR     POLICY:    FALSE    AND    TRUE. 


This  is  one  of  tlic  most  nolewoi-tliy  Ijooks*  on  tlie  Labour 
jiiuijleiu  that  has  appeared  for  many  years,  and  in 
writing  it,  Sir  Lyndeu  Macassey  set  himself  a  task  cal- 
culated to  daunt  any  less  well-equipped  author.  That 
task,  as  the  preface  tells  us,  was  threefold,  and  covered  : 

1.  The  setting  out  of  the  policy  of  the  Labour  Party 
for  the  solution  of  the  problem  and  the  examination  of 
its  fundamentals; 

2.  The  description  and  consideration  of  the  Labour 
policy  of  the  fiovernment,  >>o  far  as  it  has  been  declared 
or  evidenced  in  departmental  practice;  and 

it.  The  outline  of  what,  in  anijilihcation  of  the  (Jovcrn- 
luent  policy  and  in  opposition  to  that  of  the  Labour 
Party,  Sir  Lyndeu  conceives  to  be  the  true  solution,  and 
the  one  most  calculated  in  promote  the  interests  of  the 
nation. 

To  this  funiiidabic  task  the  authoi-  has  brought  the 
uece.ssary  bul  far  from  univcis:il  attributes  of  e.\j)eri- 
ence.  understanding,  ami  ability.  Those  who  are  cor^- 
nected  with  the  engineering  industry  will  scarcely  need 
reminding  of  the  manifold  activities  of  Sir  Lyndcn 
Macassey  during  the  war  as  Director  of  Shipyanl 
Labour;  as  Board  of  Trade  arbitrator  in  shipbuilding 
and  engineering  labour  <lisputes;  in  connection  with  tlic 
dilution  of  labour,  and  in  many  other  <iirectioiis.  The 
reaction  of  this  experience  on  a  trained  and  acute  mind 
lias  given  him  an  understanding  of  the  lal)our  probleni 
which  we  could  wish  to  see  sljared  more  widely  by  those 
wiio,  whether  as  statesmen,  employers,  or  leaders  of 
labour,  are  intimately  concerned  with  it.  And  finally 
he  has  the  ability  to  set  forth  liis  matter  in  clear  and 
cogent  English  admirably  adaj)ted  to  the  work  in  hand. 
There  is  no  worse,  nor.  unfortunately,  more  usual  faidt. 
than  that  of  attempting  to  score  mere  debating  points  in 
discussions  of  such  problems  as  tliat  now  before  us;  of 
tying  labels  to  opponents,  and  setting  u])  a  target  mis- 
representing them,  for  thei  ])urpose  of  demolishing  it 
afterwards.  From  all  sucli  unworthy  devices  this  book 
is  free,  and  it  at  once  takes  its  place  as  a  real  contri- 
bution to  clear  thinking. 

Parts  I  and  II  are  mainly  liistorical.  Tlie  iccajiitu- 
lation  of  Labour's  own  policy  is  substantiated  by  docu- 
mentary evidence,  and  no  room  is  left  for  misapi)re- 
hension  as  to  the  facts.  Labour's  exjiosition  of  its 
policy  suffers  somewhat  from  vagueness,  but  in  this 
attribute  it  is  not  alone.  It  must  be  admitted  that  there 
is  considerable  difficulty  in  avoiding  some  lack  of  clear- 
ness of  outline  in  adumbrating  a  system  which  is  to 
remould  "  this  sorry  scheme  of  things,"  particulaily 
wlien  it  is  remembered  tiiat  the  scheme,  .sorry  though  it 
may  be.  is  itself  changing  from  day  to  day.  Vague  or 
precise,  the  declared  policy  of  Labour  must  be  con- 
sidered, for  only  in  that  way  can  defects  be  corrected. 
The  record  of  the  actions  of  tiie  (Jovernment,  although. 
as  Sir  Lyndeu  points  out.  tliose  actions  were  too  often 
opportunist,  ought  to  be  readily  available,  as  they  can- 
not fail  to  have  tlieir  effects  upon  future  labour  policy. 

It  may  be  wondereil  whether  the  advocates  of  propor- 
tional representation  realise,  what  is  mentioned  on 
fi.  22  of  this  book,  that  at  the  l!)18  general  election,  out 
01  a  total  vote  of  nearly  9.7  millions.  Labour  polled 
nearly  2.4  millions.  This  iijcans,  if  we  tinderstand  it 
aright,  that  one  quarter  of  the  House  of  Commons  would 
consist  of  Labour  members.  The  whole  histoiy  of  Eng- 
land is  a  record  of  emancipations  from  successive 
varieties  of  unfair  predoniinance  or  tyranny.  'I'here 
were  the  tyranny  of  the  Crown,  the  tyranny  of  the 
CInirch.  the  tyranny  of  the  landed  oligarchy;  and  on 
the  other  side  there  were  Magna  Charta,  the  Petition  of 
Right,  the  Civil  War.  tlie  Revolution  of  16H8.  and  the 
various  Reform  Acts.  It  is  more  than  questionable 
whether  the  rule   of  the  big  battalions,    at  any  rate  in 


*  "  Lalwinr  I'olicv— False  and  True  :  n  Study  in  Economic 
TTistorv  and  Tnfhistrial  Economics."  Bv  Sir  T.vnrlen  Maciesev, 
K.B.E..  T,L.D..  D.So..  Ass<-,c.  Tnst.  C.E.  Pp.  .1'2n.  Lonrlon  : 
Thornton  k  Butterworth.     Price  7s.  fid.  net. 


imu  [irocni  st.iic  uf  education  and  eiilightment,  wouhl 
be  preferable  to  autocracy  or  plutocracy.       The  Labour 

I'arty,  however,  is  divided  into  a  nuiuber  of  groups, 
cadi  having  its  own  policy,  differing  in  man}-  import  ant 
respects  from  the  policy  of  any  other  group.  There 
would  thus  seem  to  he  as  mucli.  and  as  little,  coherence 
.diout  the  policy  of  a  Labour  Government  as  there  would 
about  that  of  a  Liberal,  a  Conservative,  or  the  present 
Coalition.  There  is  a  good  deal  of  hot  air  in  mucli  of 
tlie  Labour  )iropaganda,  but  in  this  respect,  too,  they- 
are  not  alone,  for  we  seem  to  remember  something  about 

■  Punish  the  Kaiser,"  "  Make  Germany  Pay,"  and 
many  other  pie-crust-like  promises  made  by  successive 
•  ■ovcniments.  Tiicre  are.  liowever,  certain  things  which 
appear  to  be  common  ground  between  the  various 
sections  constituting  the  Labour  Party.  The  national 
ownership  of  land  is  one  of  them;  nationalisation  and 
democratic  control  of  at  least  some  industries  is  another. 
To  these  jiowerfully-advocated  projects  Sir  Lynden 
Macassey  devotes  much  painstaking  attention.  His 
demolition  of  an  unsound  case  is  not  of  the  nature  of 
assault  and  battery,  with  a  mine  explosion  thrown  in  to 
complete  the  ruin.  He  unbuilds  as  carefully  as  tlie 
]iiopouiuler  builds  up,  shows  what  would  be  the  conse- 
quences of  this  or  that  course  of  action,  and  avoids  all 
vain  geiU'ralities  and  higli-sounding  phrases  whose 
meaning  disappears  on  examination. 

The  Labour  Party  wants  to  abolish  I'apitalism.  Tliis 
term  has  always  seemed  to  us  :i  misnomer.  It  must  ije 
olivious  to  all  that  capital  cannot  be  :ibolished,  for 
capital  is  not  money.  It  is  not  gold,  nor  silver,  nor 
paper,  but  land,  and  mines,  and  coal,  and  oil,  and 
buildings,  and  engines,  and  metals.  It  is,  in  short,  the 
accumulated  resources  of  Nature,  and  we  have  to  work 
with  it  and  upon  it  to  produce  our  income,  which  again 
is  not  gold  nor  silver,  but  food  and  clothes,  and  houses, 
our  daily  necessities  and  pleasures.  Income,  when 
accumulated,  becomes  capital,  that  is  to  say,  a  means 
wliereby  <levelopment  may  go  on.  If  those  who  make 
use  of  caj)ital  are  capitalists,  then  so  soon  as  a  man  has 
leceived  his  wages  and  begins  to  spend  them,  he  is  a 
(  apitalist.  Judging  from  a  paragraph  from  Mr.  Sidney 
Webb's  A  (Jonstifiitioii  for  a  Socialint  Common  mtaltli 
of  Great  Britain,  (juoted  by  Sir  Lynden,  "  the  central 
wrong  of  the  capitalist  system  is  .  .  .  the  power  which 
the  mere  ownership  of  the  means  of  production  gives  to 
a  relatively  small  section  of  the  community  over  the 
actions  of  their  fellow  citizen^  and  over  the  mental  and 
jiliysical  environment  of  successive  generations." 
Certainly  the  unregulated  development  of  industry  since 
liie  discovci'v  of  the  steam  engine  has  landed  ns  to-day 
with  s(]iiic  very  ugly  towns  and  some  very  insanitary 
slums;  aiifl  tlie  fa<t  is  that  the  great  majority  of  people 
are  not  sufficiently  broad-minded  to  be  alile  to  take  hold 
of  more  than  one  tiling  at  a  time.  It  is  true  tliat  Lord 
Leverliulme  saw  tlie  need  for  building  good  houses  and 
::rranging  them  in  a  wcll-]ilanned  town  to  lioiise  his 
workers,  and  so  did  the  firm  of  Cadbury  ;  but  where  shall 
we  lind  the  like  in  the  engineering  iiidustiy?  Wc  have 
seen  enormous  undertakings  launclicil  in  undeveloped 
districts,  l)ut  apparently  the  promoters  regarded  the 
amenities  of  the  district,  as  regards  housing,  sanitation, 
and  paving,  as  none  of  their  business.  No  doubt  their 
answer  would  have  been  IIi.lI  Ihc  law  nl'  sujiply  an<l 
demand  would  operate,  and  that  if  lioiiscs  were  wanted, 
some  builder  or  other  would  turn  up  in  due  course  and 
set  about  building  them  for  his  own  jirofit.  and  when 
there  was  someone  to  pav  for  dedication  of  the  roads, 
the  various  local  aiithoi'ities  would  adopt  them.  During 
the  last  twenty  vears  or  so  this  policy  may  have  ajiiieareil 
to  have  been  justified  by  its  results,  for  the  spread  of 
education  among  all  classes  of  the  community  h.TS  made 
it  impossible  that  such  abominations  as  the  back-to  hack 
houses  of  Leeds  and  Birmingliaiii  ronld  be  erected 
to-day  :  but  its  operation  is  too  slow. 

It   is,    then,   the   misuse  of  power   over  the   welfare   of 
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others  that  musit  be  done  away  wiiU.  So  far,  there  is 
not  likely  to  be  any  disagreement.  As  to  what  con- 
stitutes misuse,  and  the  methods  of  prevention  of  the 
njisuse  of  power,  tliere  is  more  room  for  discussion. 
Tlie  method  of  plain  revolution,  of  sweeping  away  every- 
thing that  exists  and  replacing  it  by  communal  owner- 
ship, has  been  tried,  and  its  utter  failure,  in  Russia,  is 
there  for  all  who  will  to  mark.  But,  say  some,  if  coni- 
munal  ownership  of  everything  l)e  impracticable,  should 
not  the  land  and  all  its  rights  be  national  property  2  Sir 
Lynden  Macassey  considers  the  dift'erent  schemes  of  land 
nationalisation  in  detail.  There  are  three  classes  of 
schemes.  In  the  first,  the  land  remains  under  private 
ownership,  but  the  rent  of  the  land  is  confiscated.  To 
put  it  another  way,  land  values  are  taxed  at  twenty 
siiillings  in  the  pound.  Henry  George  appears  to  think 
that  this  would  encourage  owners  to  make  the  best  use 
o'"  the  land;  but  why  should  anybody  trouble  to  make 
any  use  of  that  which  profits  liiiu  nothing?  That  men 
act  at  all  times  and  in  all  circumstances  for  their  own 
Miaximum  advantage  is  the  foundation  of  all  theories  of 
l»olitieal  economy,  and  the  inherent  falseness  of  it  is 
iiidy  now  beginning  to  be  understood,  and  that  by  but 
few.  Education  again,  thougli  a  slow  process,  is  show- 
ing more  and  more  people  every  day  that  prosperity  does 
not  consist  only  in  being  able  to  pay  dividends  to  share- 
holders, though  that  is  an  outward  and  visible  sign  of 
prosperity.  The  maintenance  of  employment  itself  acts 
as  an  indirect  means  of  promoting  a  prosperous  con- 
dition generally.  Indeed,  "indirect"  is  hardly  the 
word,  for  the  process  may  act  with  some  rapidity.  If 
by  accepting  work  for  the  export  market  at  any  price 
above  the  actual  cost  of  labour  and  material,  witliout 
loading  it  with  overhead  cliarges,  a  shop  can  be  kept 
full  of  men.  the  spending  of  the  wages  of  those  men  in 
the  town  in  which  they  live  will  increase  the  trnde  of 
that  town,  to  the  immediate  and  direct  advantage  of 
the  town's  industries.  We  recognise,  of  course,  tliat 
there  must  be  a  substantial  foundation  of  profitable  busi- 
ness, and  that  overhead  charges  must  be  met,  but  it 
ought  to  be  more  generally  realised  by  the  captains  of 
industry  that  it  is  sometimes  advisable  to  take  on  low- 
priced  business  for  its  flywheel  efiect  as  well  as  for  its 
advertising  value.  It  does  not  seem  likely,  however, 
that  the  confiscation  of  the  whole  of  the-  income  derived 
from  any  source  would  act  as  a  stimulant  to  increased 
activity  in  the  production  of  more  income  to  be  con- 
fiscated, and  so,  apart  from  Sir  Lynden's  pertinent 
question  as  to  whether  there  is  any  special  justification  > 
for  confiscating  an  income  derived  from  land  as  com- 
pared with  otlier  incomes,  there  is  the  still  more  searcli- 
ihg  (piestion  of  whether,  after  a  .short  time,  there  would 
be  any  income  left  to  confiscate. 

In  the  second  scheme  of  land  Tiationalisatiou,  the  land 
would  be  pvirehased  jiy  the  State,  and  the  present  owners 
would  receive  l)on(ls  of  such  value  as  to  produce  an 
annual  interest  e(iual  to  tlie  rent.  This  avoids  the 
penalisation  of  the  pr^'smt  landowners,  but  it  may 
reasonably  be  argued  that  if  the  nationalisation  of  land 
is  a  general  advantage,  they  will  actually  share  in  that 
iulvantage  through  being  dispossessed.  The  disadvan- 
tages of  State  ownership  of  land,  while  difficult  to  set 
forth  in  concise  form,  are  fairly  obvious  on  considera- 
tion. Production  would  not  be  increased,  and  the  in- 
elastic administration  of  a  bureaucracy  would  add  to 
the  diflFiculties  by  which  land  management  is  already 
surrounded.  The  third  class  of  srhemes  involves  tlie 
ex'])ropriation  of  tlic  iiresent  owners,  either  for  small 
Cfinipensation  or  none  at  all.  Here  we  are  confronted 
at  once  with  the  whol"  question  of  the  taxation  of 
cajiital.  Capital  is  the  means  by  which  iniluslry  lives, 
a::i|  Shylock  was  right  when  he  said: 
"  Yon  take  my  life 
When  you  do  t:ikc  flic  means  wlicrcliy  1  live." 
Tiicre  iii'c  cii'cumstances  in  wliicli  it  bei-omos  riglit  to 
place,  for  certain  pnr)ioses,  direct  taxation  ui>on 
cajiital.  The  national  debt  is  a  debt  only  in  the  sense 
in  which  the  shareholders'  oa]iital  is  a  dclit.  This  is 
obvious  in  the  case  of  nion(>ys  boii-owed  l)y  municipalities 


lor  the  financing  of  profit-bearing  undertakings,  bucu 
as  electricity  works.  For  purposes  of  reconstruction, 
<:apital  may  be  reduced,  with  the  consent  of  the  share- 
iiolders.  The  direct  taxation  of  capital  represented  by 
the  death  duties  is  justifiable,  but  the  present  reviewer 
has  always  felt  that  the  money  so  derived  ought  to  be 
devoted  in  its  entirety  to  the  reduction  of  the  standing 
debt.  A  national  debt  cannot  be  left  unredeemed.  The 
assets  purchased  with  it  become  obsolete,  and  after  a 
time  pass  out  of  existence.  It  is  only  sound  that  the 
value  of  them  should  be  written  off.  Other  revenue 
should  also  be  devoted  to  the  same  purpose,  but  capital 
should  be  raised  only  for  investment.  Much  is  heard 
in  these  days  about  the  need  for  the  international  can- 
cellation of  debts  contracted  during  and  for  tlie  purpose 
of  the  war.  Such  debts  cannot  be  cancelled;  all  that 
can  happen  is  that  the  onus  of  payment  of  interest  and 
repayment  of  principal  is  borne  by  a  community  other 
than  that  which  had  the  money  and  used  it.  If  a  loan 
is  raised  in  Kngland,  out  of  the  savings  of  Engli.sL 
peo])le.  for  use  in,  say,  Austria,  and  the  British  (Jovern- 
ment  afterwards  cancels  the  debt,  it  only  means  that  tlie 
taxpayers  in  general  have  to  find  the  interest  for  some 
of  themselves  instead  of  drawing  it  from  the  Austrian 
taxpayer  ;  and  of  course  the  same  argument  applies  to 
the  principal. 

The  polic}'  of  the  Labour  Party  with  regard  to  unem- 
ployment is  to  a  great  extent  obvious.  The  root  of  the 
problem  of  unemployment  lies,  they  say,  in  the  revival 
of  industry  and  of  connnerce  abroad.  We  have  often 
said  that  the  solution  of  the  problem  was  the  increa.^e 
of  our  sales,  and  that  necessarilyi  involves  increase  in  the 
ability  of  customers  to  buy  from  us.  The  Labour  Party 
would  have  us  provide  large  long  term  credits  for  un- 
specified countries,  the  money  so  rendered  available 
being  spent  largely  liere.  But  at  the  present  time  we  are 
afraid  there  is  no  money  available  for  such  purposes. 
America  may  have  it.  If  she  has,  it  would  be  wise  to 
invest  some  in  this  way.  for  it  cannot  have  been  for- 
gotten that  investments  abroad  helped  this  country,  in 
pre-war  days,  to  pay  for  her  imports. 

Sir  Lynden  Macassey's  survey  of  industrial  events 
and  the  action  of  the  Government  of  the  day  with  regard 
to  them  is  sufficient  in  itself  to  make  the  look  one  of 
outstanding  value.  It  is  not  too  much  to  say,  for  in- 
stance, that  the  jiresent  position  in  the  coal  trade  can- 
not be  properly  understood  unless  the  whole  course  of 
events  since  1915  is  borne  in  mind.  The  same  is  true 
of  the  railway  position.  The  history  of  all  this  is  set 
out  dispassionately  here.  Although  Sir  Lynden  does 
not  hesitate  to  criticise  the  (iovernment's  frcijuent  lack 
of  policy  in  stumbling  from  one  expedient  to  anotlier. 
it  is  clear  that  it  was  absolutely  necessary  for  action  to 
be  taken  ;  and  as  regards  the  policy  during  the  slump, 
he  speaks  with  emphasis:  "In  my  judgment."  he 
writes,  "one  thing  is  certain:  if  the  national 
unemi>Ioynient  scheme  had  not  been  administered, 
as  it  has  been,  by  the  Ministry  of  Labour  through 
the  jiast  and  present  dark  days  of  depression, 
there  wimld  linve  been  a  serious  upheaval  in  this 
country.  The  very  fact  that  a  worker  could  go  ami 
discuss  his  ])ositi(ni  with  a  sympathetic  official  of  the 
Labour  Exchanges  helped  to  soothe  his  feelings  of  resent- 
ment against  his  unhappy  lot.  Tiie  receipt  of  benefit 
over  the  counter  of  a  State  institution  encouraged  him 
ti  believe  that  the  State  took  an  interest  in  the  welfare 
of  liimself  anil  his  dependents."  Where's  your  ''  rigid 
hureaiuratic  administration"  now  I  (p.  105).  Sir 
Lvnilen  thinks,  and  there  is  miu^h  to  be  said  for  the  view, 
that  all  tlie  functions  of  all  the  departments  that  have 
anvtliiiiL;'  to  do  with  industrial  nnUters  shoidd  be  brought 
tnnclher  under  the  Ministry  of  Labour,  and  added  to  as 
niielit  from  time  to  time  be  found  necessarv.  We  woubl 
:idd  that  it  would  be  better  to  make  it  a  tr\ie  Ministry  of 
Indnstrv,  and  to  call  it  so.  How  much  more  useful  It 
would  be  to  have  one  reallv  expert  government  depart- 
ment to  consult  in  all  (piestions  relating  to  industry  than 
t  1  have  \\u-i  or  tli;it  Cabinet  Mini.ster  taking  a  hand,  and 
so  ^'ctting  aw.iy   from  any  definite  line  of  policy!     One 
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lietd  uulv  iiiejiliuu  lac  i.iliioiis  l-h  I'or  eclit.  as  uii 
example  of  a  good  iuteiitiou  that  caused  literally  endless 
trouble. 

A  reference  to  the  staff  iu  the  book  should  go  home 
like  a  spear-thrust  to  those  concerned.  This  is  it: 
■"The  Administrative  Staff  has  not  attained  to  a  true 
conception  of  their  great  part  in  industry."  The 
•'raunuar  of  this  sentence  is  not  beyond  reproach,  but 
there  is  a  nasty  sting  in  it:  for  it  is  perfectly  true. 
^Yhat  part  has  the  staff  ever  taken  in  industrial  matters, 
except  to  act  as  the  catspaw  of  the  employer  t  Has  any 
staff  union,  with  the  exception  of  the  E.P.E.A.,  ever  got 
right  down  to  brsvss  tacks  and  set  seriously  about  the  im- 
provement of  the  lot  of  it-s  members?  If  so,  wc  have  not 
heard  of  it:  and  ou  the  other  hand,  we  could  mention 
some  that,  like  the  inhabitants  of  Meroz,  have  done  no- 
tliing.  and  have  been  cursed  in  consequence.  If,  then, 
thev  cannot  look  after  their  own  material  interests, 
what  hoi)e  can  l)e  entertained  of  tlieir  future  as  leaders 
of  industry  ? 

We  count  it  no  reproach  to  Sir  Lynden  Macassey  that, 
to  quote  from  the  Westminster  Gazette's  review  of  his 
book,  "  he  has  his  feet  very  firmly  planted  in  the  realm 
of  things  as  they  are."  The  solution  of  the  labour  pro- 
blem is  not  going  to  be  reached  by  flying  to  it  or  rush- 
inc  to  it.       It  is  education,  and  education  alone,  that 


111U.SI  bring  about  the  pcrmauont  iuiprovemeut  of  the 
position.  iVjs  we  said  before,  education  is  a  slow 
process,  and  if  we  are  to  walk  to  our  objective,  it  is 
just  as  well  to  have  our  feet  ou  the  giiiiiiiil.  and  pretty 
tirnily  too. 

Generally,  the  book  is  well  written,  well  arranged, 
and  well  printed.  The  index  is  a  joy,  and  Sir  Lynden 
states  that  he  owes  its  preparation  to  iiis  secretary.  Miss 
K.  1.  Toogood.  As  a  rule,  Sir  Lynden  writes,  as  his 
great  experience  entitles  him  to,  in  the  first  person 
singular,  but  he  opens  Chapter  IX  with  "we";  on 
p.  78  he  is  "  the  writer,"  and  on  p.  216  "'  the  author." 
On  p.  196  ■'  recipient"  sliould  l)e  in  the  poss&ssive  case, 
and  so  should  "  material  "  on  p.  "200.  On  p.  182,  line 
■Jl,  the  word  "  he  "  is  omitted. 

There  is  mucli  more  that  could  be  written  upon  the 
numberless  points  of  interest  that  arise  from  a  perusal 
o.'  this  book,  but  we  must  draw  to  a  close.  We  will 
conclude  by  recommending  this  remarkable  work  (re- 
markable also  in  its  cheapness)  to  the  careful  attention 
of  all  our  readers.  Employers  and  employed,  technical, 
administrative,  commercial,  and  operative  workers,  all 
will  alike  find  an  exposition  of  the  principles  of  indus- 
try, amply  illustrated  by  the  a]q)l!c^ition  of  those  prin- 
ciples to  concrete  facts  within  tlic  kn(i\vlHil>;o  (if  every 
one  of  them. 


A    METHOD    OF    ELIMINATING    THE    CARRIER    WAVE    IN    WIRELESS    TELEPHONY. 


By    R.     HEATHER. 


The  methods  of  modulating  wireless  telephone  circuits 
at  the  moment  in  general  use,  whilst  all  attaining  their 
objectives  to  a  greater  or  lesser  degree,  are  compara- 
tively inefficient  when  we  come  to  review  the  attendant 
circuits  of  most  of  these  methods  of  control,  and  the 
loss  of  energy  involved.  The  writer  has  produced  a 
combination  of  circuits — a  schematic  diagram  of  which 
is  attached — wherein  there  are  no  sustained  oscillations 
until  such  time  as,  by  the  impinging  of  sound  waves 
on  the  microphone,  the  system  is  caused  to  oscillate,  and 
ultimately  radiate  energy  in  the  forin  of  wholly  modu- 
lated ether  waves.  The  practical  usefulness  of  a  system 
entirely  eliminating  the  surplus  carrier  wave  is  very 
great,  particularly  if  the  adoption  of  the  system  does  not 
call  for  the  use  of  delicately-balanced  circuits  and  diffi- 
cult adjustments.  The  circuits  necessary  for  the  system 
about  to  be  described  are  not,  for  ordinary  change-over 
work,  at  all  complicated,  and  the  adjustments  are  by  no 
means  difficult.  Very  good  results  liave  been  obtained 
with  powers  from  approximately  two  watts  up  to 
50  watts  with  a  radiating  aerial,  but  for  higher 
powers  tests  have  only  been  carried  out  on  a 
dumni}-  aerial.  The  quality  of  received  speech  is 
excellent,  and  is  'not  affected  by  the  amount  of 
power  consumed  at  the  transmitter ;  that  is  to  say, 
the  same  circuits  and  the  same  modulating  valve 
will  handle  liigh  powers  or  low,  d(']>endiiig  upon  the 
capacity  of  the  power  valve  only.  Naturally,  the  insu- 
lation of  the  circuits  must  be  sufficiently  high  to  insure 
against  breakrlown  in  cases  wjiere  higii  voltages  are  used. 
This  "  condenser-leak  "  modulation  lends  itself  very 
effectively  to  duplex  telephony,  and  w^th  proper  modifi- 
cation of  tlie  circuits  shown  here,  the  writer  has  Ijeen 
able  to  carry  out  conversations  in  the  same,  way  as  with 
an  ordinary  telephone  line  without  any  switching  what- 
soever for  "  receive."  The  clearness  of  speech,  music. 
A-c,  is  exceptionally  good.  The  system  will  now  be 
briefly  described. 

The  main  valve  a  is  connected  through  the  inductance 
c.  which  may  be  couph-d  to  the  coil  /  of  the  aerial  F,  to 
a  suitable  source  of  lii<;ii  potential,  such  as  dire<-t 
current,   from  the  prinjary  tpr  secondary  battery  b,  or 


a  dynamo,  or  rectified  alternating  current  from  an 
alternator  or  transformei-.  The  filament  a  of  the  valve 
is  connected  to  the  negative  side  of  the  current  supply, 
which  may  have  a  condenser  6  connected  across  it  to 
provide  an  easy  path  for  the  flow  of  oscillatory  energy 
when  the  valve  a  is  in  operation.  The  oscillatory  circuit 
(■  comprising  the  inductance  <:  and  condenser  Ci,  and 
suitably  coupled  to  the  inductance  c  of  the  main  circuit 
H,  is  connected  to  the  grid  o,  of  the  valve  a  on  one  side~ 
and  at  the  other  is  connected  to  the  filament  d  of  the 
modulating  valve  d  and  also  to  a  condenser  di,  the 
other  side  of  which  is  connected  to  the  anode  c/:  of  the 
modulating  valve,  which  anode  is  in  turn  connected  to 
the  tapping  b,  taken  off  the  main  supply,  or  to  a  separate 


DiAllRAlf  or    CONNrCTlONS. 

battery  coniiccted  to  the  filament  of  the  main  valve, 
according  to  tlie  type  of  modulating  valve  u  employed. 
Tlie  grid  d,  of  the  modulating  valve  may  be  con- 
nected up  to  the  secondary  of  tlie  step-u]i  transformer  f. 
ill  the  ])rimary  of  which  is  the  microphone  E  and  bat- 
tery f,.  or  the  micro])lione  E  may  be  placed  direct  in  the 
grid  cii-cuit  d,.  the  grid  d,  being  kept  normally  at  a 
definite  negative  jiotential  with  respect  to  its  filament 
by  means  of  a  battery  i  and  potentiometer  ./.  With  the 
valve  circuits  as  above  described,  on  adjusting  the  nega- 
tive iiotential  on  the  grid  d,  of  the  modulating  valve  n 
and  till'  [Kisitive  potential  on  the  anode  tfj  hy  tap|iing 
from   i-he   main   cm-rent  source  b    (or    sejetrate   battei-y) 
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connected  to  the  tiliuneiiL  u.  ot  the  main  valve  A,  tlu; 
system  can  be  arranged  to  oscillate  continuously,  assuni- 
iii"'  that  the  oscillatory  circuit  connected  to  the  grid  Ui 
of  the  main  valve  is  turned  to  the  frequency  of  the  main 
circuit  H.  If,  however,  the  negative  potential  ou  the 
"••rid  da  of  the  modulating-  valve  d  is  increased  by  the 
potentiometer  j  to  such  a  value  as  just  to  cause  the 
oscillations  through  the  main  valve  a  to  stop,  the  system 
is  very  unstable,  and  any  external  disturbance  impress- 
ing a  positive  charge  on  the  grid  of  the  modulating 
valve  u  will  cause  the  system  to  oscillate  to  a  greater  or 
less  amplitude  according  to  the  amount  of  the  charge. 

If,  therefore,  a  microphone,  such  as.  E,  is  employed  for 
the  purpose  of  speech,  the  speech  currents  produced  will 
affect  the  grid  cU  of  the  modulating  valve  u,  which  will 
ill  turn  control  the  main  valve  a  and  cause  variations 
in  the  oscillatory  energy  in  the  main  circuit  h  corre- 
sponding to  the  wave  form  of  the  speech  current;  or 
telegraphic  signalling  may  be  effected,  for  example,  by 
a  Morse  key  j,  in  the  potentiometer  circuit,  alternately 
throwing  in  and  cutting  out  the  negative  potential  on 
the  grid  of  the  modulating  valve. 

The  operation  of  this  system  is  based  upon  the  fact 
that  with  a  sufficient  negative  charge  on  the  grid  d:,  of 
the  modulating  valve  d,  the  space  between  the  anode  d^ 
and  the  filament  (/  becomes  nou-eonductive,  and  the  grid 
(I,  of  the  main  or  power  valve  a  with  its  oscillatory  cir- 
cuit c,  including  the  microphone  transformer  e,  is 
insulated  from  the  filament  a  of  the  power  valve  a,  so 
that  the  negative  charge  on  the  grid  ai  of  the  power 
valve  becomes  so  great  as  to  reduce  to  a  minimum  the 
energy  passing  to  the  anode  n.  of  the  valve,  oscillations 
therefore  ceasing. 

If,  however,  the  negative  charge  on  the  grid  d^  of 
the  modulating  valve  d  is  reduced,  for  example,  periodi- 
cally as  the  effect  of  speech  currents,  a  greater  or  less 
amount  of  the  negative  charge  is  allowed  to  leak  off" 
fiom  the  grid  ai  of  the  power  valve  a  through  the  fila- 
ment d  and  the  anode  d~  of  the  modulating  valve  back 
to  the  power  valve  filament  a,  thus  setting  up  oscilla- 
tions in  the  main  power  circuit  h,  having  an  amplitude 
determined  by  the  ilecrease  in  the  negative  potential  of 
the  gfrid  n^  of  the  power  valve.  If  no  speech  is  im- 
pressed on  the  microjilione  k,  the  system  is  non-oscil- 
lating; or,  if  the  system  is  used  for  telegraphy,  it 
remains  non-oscillating  as  long  as  the  charge  on  the  grid 
of  tlie  modulating  valve  is  maintained  at  its  normal 
level,  but  if,  by  a  switch  or  key  ji,  or  any  other  means, 
the  potentiometer  battery  j  is  disconnected  or  its  poten- 
tial altered  so  as  to  reduce  the  resistance  through  the 
modulating  valve  d,  the  system  immediately  starts 
oscillating. 

The  condenser  c/,,  jilaced  Ijetween  the  anode  d..  of  the 
modulating  valve  n  and  the  oscillatory  circuit  c  con- 
r.ected  to  the  grid  ((,  of  the  power  valve  A,  provides  a 
path  for  the  passage  of  the  high-frequency  currents,  the 
modvdating  valve  d  providing  a  variable  high-resistance 
leak  across  the  condenser  c/, ,  which  limits  the  value  of 
the  negative  charge  on  the  urid  ",  of  the  power  valve  a. 

This  system  economises  the  amoiiut  of  high-potential 
energy  normally  consumed,  as  only  the  power  valve  a 
itself  has  impressed  upon  it  the  source  b  of  high-pressure 
current,  and  an  ordinary  receiving  valve  of  compara- 
tively low  vacuum  can  be  \ised  for  modulating  pur- 
poses. When  used  for  telephony,  the  power  employed 
in  the  main  circuit  n  is  a  minimum  when  no  speech  is 
being  transmitted,  and  the  rarricr  wave  present  in  many 
systems  is  entirely  s\ippvcssed  until  brought  into  exist- 
ence for  the  i>iirpose  of  transmittinii'  speech  or  tele- 
graphic impulses.  This  is  of  sjierial  advantage  for 
•duplex  oj-  multiplex  telegrapliy  iw  telrphniiy,  since  the 
carrier  wave  is  entirely  .-djsent  at  all  "ihi  speech'' 
Jieridds,  ami  listen  inu-in  (Hi  the  smiiic  \\:ivc  lonn'tli  is 
tliercfore  possibl...  \  U\r\\n-v  .■ulv;iiit  n-v  cf  the  sup- 
])ressi<in  (if  I  lir  c.-i  )Tirr  wnvc  is  I  lie  el  iiiiin;it  ion  cii-  redni' 
t.ion  of  interrerciicc  with  i.lhri^  stations.  .VKo,  i|  may 
ho-  poinlccl  nut  tli:it  iKi  unnecessarily  liigli  voltage  is 
allowed  to  rc;iri\  the  t ransniittini:'  key  j,  when  thi>  system 
is  us.'d  lor  iflegraphy. 


COSTING     APPLIED     TO     THE     FACTORY. 


Bv  V.  VV.  POPE. 


Wiurixt;  of  the  Ford  fiictory,  Mr.  Henry  Ford  aays:- 
"  1  think  one  hundred  dollars  -would  buy  all  the  oflice 
equipment  in  the  factory — outside,   of  course,   the  cost 

department." 

The  exception  is  significant,  and  is  eloquent  of  both 
the  necessity  and  the  importance  of  costing.  It  empha- 
sises the  fact  tliat  if  you  would  produce  cheaply,  you 
must  first  know  your  costs. 

What  this  super-manufacturer  implies  is  accepted  by 
manufacturers  generally;  the  diflficulty  arises  when  the 
attempt  is  made  to  apply  it  to  the  jiractical  every-day 
work  of  the  factory.  What  is  needed  is  tiie  laying  down 
of  certain  broad  lines  along  which  a  costing  system  may 
be  developed. 

What  constitutes  the  cost  of  an  aiticle?  Cost  is  the 
sum  total  of  labour,  material,  and  overhead  charges  ex- 
pended to  carry  out  and  complete  a  particular  job. 

The  first  two  items  represent  the  ""  prime  cost,"  and 
are  comparatively  simple  to  deal  with  if  you  have  a  good 
shop  system. 

To  obtain  accurate  labour  costs,  a  reliable  time  re- 
corder is  necessary,  so  that  a  workman  may  clock  on  and 
off  each  job.  Time  sheets  written  up  at  odd  moments 
by  the  men  themselves  are  not  to  be  relied  upon,  and 
even  with  a  time  recorder  provision  must  be  made 
against  the  possibility  of  a  man  forgetting  to  clock  on. 
Many  a  system  has  failed  only  because  it  depended  too 
mucii  upon  the  memory  of  workpeople. 

All  material  should  be  kept  in  the  stores  and  only 
issued  upon  a  requisition  signed  by  the  foreman.  The 
information  compiled  from  these  requisitions  is  passed 
to  the  cost  office,  for  entry  in  the  stores  ledger. 

Overhead  charges  represent,  of  course,  all  items  of 
expense  wtiich  cannot  be  charged  direct  to  the  job,  such 
as  rent  and  rates,  light  and  po-sver,  general  labouring, 
administrative  expenses,  kc.  These  are  usually  allocated 
bv  adding  a  certain  percentage  to  labour  cost.  This. 
however,  gives  erratic  results,  and  the  best  method  (in 
the  writer's  opinion)  is  by  fixing  hourly  rates  for  each 
machine  and  for  fitters.  Power,  floor  space,  and  the 
original  cost  of  the  machine  all  have  to  be  taken  into 
account  in  fixing  this  hourly  rate  (one  of  the  advantages 
ii-ained  by  grouping  machines  of  the  same  class  is  that 
k  simplifies  these  calculations').  But  machine-hour 
rates  can  only  be  fixed  upon  records  kept  for  this  express 
purpose  over  a  period. 

As.  a  substitute,  until  accurate  figures  can  be  arrived 
at,  the  productive  hour  rate  may  be  recommended.  It 
is  calculated  in  this  way:  Make  a  total  of  productive 
hours  over  a  period  and  divide  the  number  into  the 
overhead  expenses  for  the  same  period,  which,  incident- 
ally, should  not  be  less  than  three  months.  If,  for  in- 
stance, your  productive  hours  are  300  and  your  over- 
head expenses  .£15.  tlien  the  P.H.R.  will  be  one  shilling. 

The  secret  (and,  moreover,  the  fascination)  of  efficient 
costing  is  analysis.  Analyse  the  product,  analyse  the 
operations,  analyse  the  factory. 

Analyse  the  cost,  and  you  will  then  know  .at  what  price 
vou  can  sell— other  interesting  discoveries  will  folloAV. 


Local  Hlectrical  lixhibitions.— We  would  brini;  before  the 
notice  of  suppiv  untli-i takings  or  contractors  wlio  are  i>ro- 
pr.siui;  to  hold  elci-tii.-al  exhibitions  the  request  that  they  .shall 
notilx"  the  Briti.sh  Klectrical  Development  Association  before 
lixinu  the  diite  of  th<-  exhibition.  Durinf-  the  past  few  months 
vmIiimIiIc  pi-opa!,':miln  by  means  of  local  exhibitions  has  Invn 
ciuricil  out.  Where  the  promoters  may  desire  to  borrow 
nppariitii^  or  olil:iin  displuvs  from  manufiicturers.  it  is  very 
..svciiliMi  ill  llieir  own  iiit.Test.  that  the  earliest  noti<-."  AumM 
!.,■  ni\.-ii.  ;in(l.  so  bir  as  possible,  the  date  of  the  di.splay  lixe.l 
in  coiijinu-tion  with  other  and  siniilar  bookings  in  oi-iU-r  to 
iivoiil  overlapping.  The  latter,  a-s  may  he  readily  iin.lerstonl. 
sometimes  prevents  iuMniil';u'tin-ers  from  a.ssi.stiiis;  .-ind  supi^'rt- 
in-  Iho-e  .•vhil.ilioiis  to  tlie  lull  ext.'Ut  which  they  would 
desire. 
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FRANCE     REVISITED.— III. 


Developments  in  the  South. 


By    THEODORE    RICH. 


(Conduthd  from  pnyt   479.) 

TUACTIOX  OvKRIIliAD  EQUIPMENT. 

As  tlie  overhead  e(|iiipiueiit  was  begun  over  10  years 
ago  ami  it,s  eompletion  was  delayed  bv  the  war.  one  can 
see  along  the  line  the  development  of  the  design  of  the 
supports.  The  material  required  for  1,500-volt  traction 
differs,  however,  very  little  from  that  required  for 
single-phase  working.  At  first  a  number  of  sujiports 
were  constructed  out  of  double-headed  rails  braced  to- 


FiG.  9. — Reintohckd-conchetu  Poucs. 

gether  :  they  have  a  somewhat  flimsy  appearance,  and  it 
looks  as  if  they  might  be  improved  by  having  some  con- 
crete cast  round  them.  The  newer  sections  are  being 
equipped  either  with  zig-zag  lattice  angle  supports  or 
with  armoured  concrete  supports  lightened  out  with 
"  windows."  Fig.  9  .shows  some  of  the  latter,  outside 
Pan.  on  \vhat  is  for  the  moment  the  works  construction 
(iO.OOO-volt  feeder.  Bracket  arms  to  support  tlie 
traction  catenary  will  be  attached  to  these  supports  later. 


FlO.  10.— SRCTION  of  CatcNAIM  CoNUlICTolt. 

Fio.  11. — Catenary  Constiidction  on  a  Ctiiivi:. 
l"io.  12.— Base  pob  Co.ncrrtk  Polk. 

The  ratinary  conductor  (fig.  10)  is  doaijie ;  it  is  made  i 
w  itli  two  grooverl  wires  fastened  together  with  di]  , 
each  wire  being  100  mm.=  in  section  (0.155  sq.  in.),  and 
on  the  straight  run  is  suspended  from  the  supporting 
cable  at  points  between  the  clips,  thus  giving  a  contact 
which  will  be  satisfjictory  at  a  speed  of  120  kn).  per 
hour  (74  miles  p.h.).  The  earlier  single-conductor 
catenary  was  suspended  by  a  short  length  of  chain  to 
give  the  necessary  «pward  movement,  and  then  a  steel 


strip  and  a  clip.  On  the  newer  sections,  a  steel  strip 
suspender  is  used  with  a  loop  round  the  suspending 
cable  to  allow  of  a  slight  vertical  movement.  On  curves 
botli  conductors  are  clipped  together  and  susyiended 
liom  the  combined  suspension  and  ]iull-off  cable  by 
means  of  a  side-pulling  strip.  Fig.  11  is  a  rough  sketcii 
of   the   arrangement.        Tlic   line   follows  t1ic  curve  very 


Fl;;.    l:l— THAXSMISSION     I>1NE    and    C'ATK.NAia     CoN.STKUCTUl.V. 

closely.  The  arms  across  the  lines  to  wliich  the  catenary 
insulators  are  attached  are  made  of  tube,  stiffened  by 
suspension  bars  and  wire  ropes.  Fig.  1;5  sliows  a  section 
with  steel  supports  on  a  curve;  the  60,000-volt  linf  is 
supported  on  the  large  insulators  on  the  left.  'J'he 
anchor  supports  are  heavily  stayed  in  some  cases  witl;  a 
length  of  round  bar. 

Ahmoured  Conukete  Suppohts. 
A   long    stretch    of   nuiin   line   in   the    South-Eastern 
section  is  being  equipped  with  concrete  supports  similar 


I'ii;.  1 1.  -Di.i'oT  I  cii{  CAsTiN(i  C'li.NCiitii:  I'oei.s. 

to  those  sliown  on  fig.  9,  but  with  the  60,()00-volt  circuit 
supported  on  pin  insulators.  It  can  be  well  understood 
that  the  great  disadvantage  of  armoured  concrete  po.sts 
is  their  weigiit,  with  the  consequent  difficulties  of  trans- 
port to  the  site,  and  the  heavy  tackle  required  for  their 
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erection;  on  tlie  Midi  Railway  the  cuiitraclois  lor  oiu- 
section  liave  got  over  the  difiieultieK  in  un  interesting 
way.  .\,  gang  proceeds  to  the  site  to  dig  out  or  blast 
out  a  rectangular  hole.  A  special  train  equipped  witli 
concrete  mixers  and  other  apparatus  for  the  rapid 
nii.xiiig  and  pouring  of  concrete  follows  when  traffic 
allows,  and  a  rectangular  base  is  cast  witli  a  hole  cored 
out,  of  a  rectangular  wedge  siiape  to  tit  the  base  of  the 
concrete  support,  with  a  slight  clearance  (tig.  12).  When 
these  are  set,  a  train  is  made  up  of  flat  cars  containing 
supports,  one  bogie  ear  being  arranged  on  each  side  of 
a  high-powered  steam  crane  with  a  long  arm..  The 
steam  crane  lifts  the  su])])orts,  weighing  something  like 
five  tons  eacli,  one  by  one  from  the  flat  car,  and  they  are 
tlien  ti])]ied  up  into  a  vertical  position  and  dropped  into 
the  prepared  base,  where  the  support  is  lined  up  :ind 
temporarily  fixed  by  wood  wedges  to  await  the  tilling 
and  grouting-in  jiarty  ;  the  whole  operation,  from  the 
flat  car  to  the  wedgiiig-up,  takes  in  soino  cases  little 
more  than  two  minutes.  In  order  to  turn  out  these 
support.s  cheaply  a  depot  has  been  lai<l  out  near  tliexiiil- 
way  station  at  Pau ;  concrete  mi.xers,  stfme  breakers, 
heavy  cranes,  and  special  testing  gear  have  been 
arranged  so  that  they  can  be  cast,  seasoned  for  40  days, 
and  ship])ed  with  a  minimum  of  labour.  Kig.  14  is  a 
view  of  ]iart  of  this  depot.  In  France  many  of  tlic 
arnujured  concrete  power  line  posts  and  supiioits 
erected  in  the  past  have  shown  flakes  and  rust  cracks 
because,   to  cut   down  the   weight   and   cost,    insufficient 


concrete  has  lu'en  put  outside  the  steelwork.  The  sup 
ports  on  the  Midi  Railway  will  certainly  not  suffer  from 
this  defect. 

A  Bhiti.sii  Tkaction  System. 

The  equipment  of  the  rolling  stock  is  being  made  at 
the  works  of  a  comparatively  new  company,  the  Con- 
structions Electriques  de  France,  on  a  system  developed 
by  the  English  Electric  Co.,  Ltd.  As  the  bulk  of  the 
electric  traction  e(|uipnient  running  in  this  country  has 
so  far  been  little  less  than  slavisii  imitations  of  foreign 
designs,  it  is  refreshing  to  hear  that  a  Continental  rail- 
way company  lias  found  a  British  electrical  system 
worthy  of  adoption.  It  may  be  that  now  some  of  those 
who,  in  the  past,  thanks  perhaps  to  organised  persua- 
sion, came  to  the  conclusion  that  our  engineers  could 
not  turn  out  or  genuinely  design  motors  or  contactor 
gear  suitable  for  heavy  traction  equal  to  the  work  in 
Schenectady,  Pittsl)urg,  or  Berlin,  will  sit  up,  take 
notice,  and  act  accordingly. 

The  Midi  Railway  will  before  long  have  at  work  what 
will  probably  l)e  one  of  the  longest  continuous  stretches 
of  heavy  electric  traction  in  Europe  ;  it  is  to  be  hoped, 
as  electrification  is  in  the  ait,  that  the  technical  and 
commercial  results  will  be  watched  by  engineers  and 
oirectors  over  here,  and  that  the  people  of  one  of  the 
ii'j)st  i)icturesqiie  parts  of  France  will  benefit  from  a 
development  w'hich  has  received  so  much  financial  and 
other  backing  from  the  French  Government. 


THE  AMERICAN  TARIFF  AND  BRITISH  ELECTRICAL  ENGINEERING  E.XPORT  TRADE. 


By    W.     POLLARD     DIG  BY. 


A  l''lliWT  and  hasty  ronsidcr.itidn  of  tlir  new  i^'orilncy 
Tariff  from  the  point  of  view  uf  those  interested  in 
general  engineering  manufacturing  in  Great  Britain 
would  result  in  the  remark  that  as  previous  American 
tariffs  of  a  prohibitive  character  had  reduced  our  engi- 
neering exports  of  many  of  our  finished  products  to  the 
United  States  almost  to  vanishing  point  and  left  us  only 
a  small  trade  in  certain  very  high  grade  products  plus 
occasional  spasmodic  trade  in  certain  semi-finished  ma- 
terials, the  new  tariff  only  makes  a  very  bad  case  into 
one  a  little  worse.  Further  consideration  would  indi- 
cate that  owing  to  the  inter-relation  of  industries,  any 
factor  having  an  adverse  effect,  say,  in  tlie  Sheffield 
trade  in  tool  steel  or  high  grade  cutlery  would  have  a 
minor  adverse  re-action  on  the  electrical  industry. 
When  to  the  effect  on  the  Sheffield  industries  allowance 
is  made  for  the  effect  on  the  textile  industries  of  Lanca- 
shire and  Yorkshire,  the  immediate  minor  adverse  re- 
actions are  cumulative  and  the  effect  is  amplified.  Pur- 
suing a  wide  subject  yet  further,  other  considerations 
present  themselves.  The  mure  remote  effects  are  often  of 
great  interest.  A  stone  droi)ped  into  a  pond  cau.ses 
expanding  wavelets  to  wash  and  dislodge  particles  of 
matter  :it  the  shores.  If  the  stone  is  big  and  the 
distance  small,  the  thrower  may  get  very  wet.  \  pro- 
jectile fired  from  a  heavy  gun  may  (or  may  not)  reach 
its  object.      This  depends  on  a  number  of  causes. 

The  extent  of  the  damage  done  on  the  impact  of  the 
l>ercussion  type  of  projectile  depends  primarily  on  the 
fuse.  But  if  the  gun  mounting  is  obviously  defective, 
the  gun  recoil  may  make  things  c)uite  unpleasant  for  the 
gun  layer  and  crew. 

Until  the  League  of  Nations  Assembly  evolves  (if  it 
ever  does)  from  an  amiable  debating  society  with  recom- 
mendatory ]iowers  into  the  United  Nations  of  the  World 
with  a  constitution  and  the  power  to  enforce  its  conclu- 
sions, any  free  couniry  must  be  admitted  to  have  the 
right  to  manage  its  own  internal  affairs  and  to  come  to 
such  agreements  as  circumstances  permit  with  its  neigh- 
bours. 

In  the  case  of  tariff's  and  tariff  wars,  nations  have  been 


known  to  impo.se  duties  on  manufactured  imports  from 
other  protectionist  countries.  As  the  act  of  cutting  off 
one's  nose  to  spite  one's  face  is  not  usually  regarded  as 
a  strictlj"  rational  procedure,  Lancasiiire  is  hardly  likely 
to  clamour  for  a  retaliatory  duty  on  American  I'aw 
cotton  or  copper.  What  tiien  of  the  immediate  situa- 
tion /  It  nuiy  well  be  that  the  conventional  advice  to 
grin  and  bear  it  is  not  wholly  vain,  and  that  the  forced 
grin  may  become  a  smile.  The  situation  is  by  no  means 
devoid  of  humoniv  In  pre-war  days,  (ireat  Britain  and 
the  Continent  gemi'.iUy  purchased  American  cotton, 
c(ip[)er  and  machinery.  Payment  was  effected  in  a 
number  of  w-ays  direct  and  indirect.  The  direct  pay- 
ments were  small  —  these  consisting  of  exports  of  luxuries 
,uid  manufacttired  goods  of  European  production. 

The  indirect  payments  were  in  part  met  by  the  earn- 
ing power  of  British  sliii)])ing,  and  still  more  by  indirect 
priyments  in  raw  materials.  Metallic  tin,  raw  jute. 
rubber,  tea  and  loft'ee  from  various  parts  of  the  world 
poured  into  the  United  States,  thus  adjusting  the  trade 
balance.  But  those  overseas  connnodities  of  non- 
European  production  reaching  .\merica  either  by  direct 
shipment  or  bv  way  of  Liverpool.  London,  Antwerp  or 
Hamburg  had  all  to  be.  and  were,  paid  for  by  the 
exports  of  manufactures  from  Europe,  or  else  were  one 
of  the  stages  by  which  the  interest  on  previous  invest- 
ments, say,  in  India,  .\ustralia,  or  .\rgentine,  were  in- 
directly paid  to  the  lending  country. 

The  problem  of  lO'i.T  is  greater  and  more  complex  than 
that  of  lOl.*?.  Then  the  .American  export  surplus  was  in 
|iart  a  payment  of  interest,  in  part  an  investment 
.ibroad  of  .\merican  capital,  and  perhaps  even  in  part  a 
repayment  of  British  capital  invested  in  the  United 
States.  To-day  we  have  not  merely  to  finance  the  pur- 
chase of  essential  imports  from  the  United  States,  but 
to  meet  interest  and  sinking  fund  charges  of  an  amounr 
not  yet  ]ireciscly  dofined.  but  probably  in  the  neighbour- 
hood of  £.")0.000,000  sterling  annually,  on  a  certain  in- 
debtedness. 

These  purchases  and  jiayments  have  to  be  met  by 
e.\ports  from  the  United  Kingdom,  As  it  is  won  from 
quartz  reefs  and  alluvial    deposits,    we   can   each   year 
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scrape  up  a  little  more  bullion.*  We  cau  perliaps,  in 
sfite  of  the  f  orduey  Tariff,  still  send,  but  iu  diiuiuislied 
Huautity,  ci-rtain  very  highly  specialised  manufacturing 
products.  Iu  the  main,  payment  will  have  to  be  made 
ju  raw  materials  of  tropical  or  semi-troi)ical  origin,  for 
which  we  and  the  other  debtor  nations  will  pay  by  our 
export*  to  the  countries  producing  rubbei-,  coffee,  tin, 
jute  or  wool  as  the  case  may  be.  .  This  will  tend — so  long 
as  the  prohibitive  tariff  remains  in  force — to  increase 
British  and  other  European  exports  of  all  classes  to ' 
these  countries  and  to  cut  off  American  exports  thereto 
ol  machinery  and  so  forth.  Therefore,  as  said,  the 
forced  grin  of  compelled  adoption  may  become  in  time 
a  quite  natural  smile — that  is  to  say,  when  readjust- 
ment follows  the  immediate  dislocation. 

We  sorely  need  a  stimulation  of  our  internal  and  ex- 
ternal trade — one  of  tiie  means  which  will  facilitate  this 
is  increased  purchases  by  the  non-European  countries 
producing  the  commodities  which  cannot  be  obtained 
within  the  United  States.  Sheer  economic  pressure  will 
render  it  easier  (always  provided  that  we  can  reduce  our 
cost  of  manufacture  sufficiently)  for  us  to  supply  these 
needs  than  for  the  United  States  to  do  so.  As  a  country 
ex]iorting  manufactured  goods,  the  last-named  seems  to 
b--;  threatened  with  impotence.  A  large  proportion  of 
her  export  trade  may  become  tiie  heritage  of  her  present 
creditors. 

One  last  word  as  to  exchanges.  Before  1914  these 
were  not  of  very  great  moment  between  countries  having 
a  gold  currency  standard  and  whose  national  credit  was 
unimpaired.  To-day  exchange  problems  beset  us  at 
every  turn — the  new  United  States  tariff  merely 
threatens  to  extend  this  quagmire  in  which  the  nations 
are  floundering.  We  were  well  on  the  way  to  establish 
tiie  pre-war  parity  l)etween  the  dollar  and  the  jjound 
sterling.  A  reduction  on  our  j)art  of  non-essential  im- 
ports would  have  brought  this  desired  end  even  nearer. 
At  the  moment  we  frankly  confess  that  the  final  rectifica- 
tion of  the  London-New  York  exchange  may  be  a  matter 
of  a  quarter  of  a  century  unless  something  approaching 
the  seemingly  miraculous  happens.  We  said  "  seem- 
iiigly  miraculous."  We  can  eliminate  the  wholly 
miraculous  and  omit  fi'om  the  equations  of  possil)ilitics 
any  such  element  as  international  charity.  The  intro- 
duction of  conunon  sense  may  permit  tlie  solving  of  the 
j'roblem.      The  reaction  must  come  first. 


INDIAN     NOTES. 


(From  Uuk  Speciai.  C'onHEr?i'ONi)ENT._) 
Calcutta  Electric  Supply  t'orporation. — The  citizens 
are  somewhat  disturbed  over  a  notice  of  a  30  per  cent, 
surcharge  on  supply  bills  wliich  has  recently  taken  place 
in  Calcutta.  For  some  time  jjreviously  the  surcharge  was 
15  per  cent.,  which  most  people  accepted  without  cavil 
as  fair;  but  the  additional  15  per  cent,  levied  a  few- 
weeks  ago  was  considered  a  little  stiff,  and  some  protest 
has  been  made.  The  agent  was  interviewed  by  the  re- 
presentative of  a  local  newspaper  and  explained  that  the 
additional  charge  was  due  mostly  to  the  steadiness  witli 
which  coal  prices  remained  at  a  high  level,  also  to  the  in- 
creaije  of  wages  and  salaries,  and  in  addition  the  low 
rate  of  exchange  acted  unfavourably  on  the  company's 
hnances.  The  company's  prospects  appear  extremely 
firvourable.  At  present  there  is  a  waiting  list  of  over 
15,000  kW,  due  to  the  rapid  growth  of  the  city  both  in 
population  and  in  area  of  supply.  The  capacity  of  the 
present  generating  station  is  said  to  be  21,000  kW,  and 
the  present  extension  provides  for  an  equal  load.  In 
addition  to  this,  proHsion  is  lieing  made  for  a  still 
further  extension  of  about  another  21,000  kW.  Tlie.se 
figures,  if  correctly  reported,  show  that  an  extra- 
ordinarily successful  futuri-  IK  in  stoic  for  tliis  coiii|)aiiy. 
Jit-ngal  Tehphoiir  f'omixiini.  \\fi;y  again  a  liig  in- 
crease in  siib.scribers'    rates   has   taken   jdacc  wliiili    lias 

*  Accord inj{  to  the  old  iiiythol(i;.'ii's,   .V'jdas  di'l  not  lind   lii-- 
corner  in  buHion  ve»"y  coiufortiug ! 


given  rise  to  an  acute  opposition  by  the  public  coucerncil. 
Government,  having  given  sanction  to  the  enhanced 
rates,  could  not  help,  without  going  back  on  its  word, 
and  the  battle  goes  on.  The  company  has  recently  jml 
in  a  very  Hue  moilern  exchange,  but  subscribers  com- 
plain that  the  service  is  no  better  than  formerly — in 
fact,  it  is  not  as  good,  they  say — and  there  seems  to  be 
no  justiHcation  for  the  big  increase  just  imposed. 

Kabul  Wiitlesa. — The  recent  Dobbs  mission  presented 
a  wireless  Held  set  to  the  Amir  which  worked  satis- 
factorily for  a  time.  Now  it  has  broken  down,  much  to 
the  inconvenience  of  the  users,  especially  as  the  conser- 
vative Kabul  people  were  beginning  to  appreciate  tlie 
value  of  easy  communication  with  the  outside  world. 
This  sudden  stoppage  has  isolated  both  the  Italian,  and 
the  British  mission  at  present  in  Kabul.  Efforts  arc 
being  made  to  restore  speedy  communication  again. 

Upper  liuUn. — Considerable  developments  dre  re- 
ported from  Upper  India.  The  Cawnpore  Supply  and 
Traction  Co.  have  found  it  necessary  to  extend  their 
power  house.  In  addition  to  the  two  -l.SOO-kW  sets  re- 
cently started,  the  company  is  said  to  be  ordering  two 
further  sets  of  9,000  b.h.jj.,  together  with  the  necessary 
boiler  and  switchboard  equipment. 

Orders  are  about  to  be  jjlaced  for  a  large  power 
house  at  Benala,  Punjab,  for  the  utilisation  of  hydro- 
electric power  from  the  Lower  Bari  Doab  Canal. 

The  Punjab  Electricity  Board  has  recommended  to 
Government  that  the  Municipal  Committee  of  fJujran- 
wala  be  permitted  to  finance  a  public  supply  company 
for  providing  electric  energy  to  the  town. 

.\aini  Tal  Hydru-electric  Scheme. — This  new  uiidci- 
laking  is  now  at  work,  having  lieen  in  hand  since  1!)20. 
Ir  consists  of  three  150-kW  .Mather  A-  Piatt  alternators 
driven  by  Pelton  wheels,  with  three  sub-stations  in  Naini 
Tal,  the  generator  house  being  at  Durgapur.  The  trans- 
mission voltage  is  3.300 — a  feature  of  the  job  being  tiie 
huge  spans  across  valleys,  some  being  1.2110  yards 
across  ! 


LEGAL. 


I'kk-Wak  Dkbts  to  Gkk.\i.\n  Fikms. 
Thk  Controller  of  the  Clearing  Office,  Stamford  Street, 
Southwark,  is  bringing  a  nmnber  of  actions  in  the  South- 
wark  Court  with  reference  to  debts  arising  from  business 
tran.saction.s  with  Cierman  firms  just  prior  to  the  war,  jud 
claiming  intoicst  at  the  rate  of  5  per  cent,  on  the  outstand- 
ing amounts.  The  first  was  heard  by  Judge  Sir  Thomas 
Granger  on  Friday  last,  when  the  controller  of  the  Clearing 
Office  brought  an  action  against  Mr.  E.  Simmons,  of  B.  and 
E.  Simmons,  opticians,  of  City  Eoad,  E.C.,  to  recover 
.i'o  14s.  3d.  interest  due  on  a  debt  of  A'19  1.3s.  lOd.  paid  on 
July  7th,  1920.  The  disput*  was  as  to  the  amount  of  interest, 
if  any. 

Mk.  Me.idow,  for  the  Controller,  said  that,  according  to 
the  Treaty  of  Peace  Order,  debts  incurred  with  finns  m 
Gcriuuny  were  liable  to  interest  at  the  rate  of  5  per  cent. 
Messrs.  Simmons  originally  owed  i'4(>3  to  a  German  firm  for 
goods  supplied  in  .\ugust,  1914,  and  that  amount  had  be<'U 
paid  in  July.  192(1.  The  question  was  whether  interest 
should  be  paid  between  the  period  of  the  Order  and  the 
date   when   the  debt  was   discharged. 

Mi(.  EowLANi)  Smith,  for  defendant,  said  the  goods  were 
ordered  by  his  firm,  but  the  war  brought  an  end  to  then- 
business,  which  was  wound  up  in  July,  191.'^.  Between  the 
period  of  the  outbreak  of  war  anfl  1918  defendant  never 
received  one  penny  interest  on  the  money,  and  now  he  was 
called  upon  to  pay  .5  per  cent,  interest  from  August,  1914,  to 
July,  1920.  He  argued  that  the  debt  was  not  payable  un- 
less there  was  somebody  who  could  have  legally  enforced 
payment  of  the  debt  at  the  time.  From  September,  1911, 
to  July.  1920,  nobody  exi.sted  who  could  have  enforced  pay- 
ment of  the  money  in  a  court  of  law.  He  submitted  that 
the  amount  was  not  due,  inasmuch  as  it  could  not  have  been 
sued  for.  or  w-as  not  payable  until  arrangements  for  the 
liquidation  of  such  obligations  had  been  set  up  by  tho 
Treaty  of  Peace.  People  in  this  country  were  forbidden  by 
the  law  to  have  any  business  transactions  with  the  enemy, 
and  consequently  it  would  have  been  an  oftence  to  pay  the 
aroount  due  to  Gcniiaiiy.  'J'be  fact  that  the  firm  bad  been 
dis.solvi'd  had  Ijeen  brought  before  the  Controller,  and  lie 
bad  decided  to  sue  one  memlier  of  it,  whereas  he  should  have 
brought  an  action  against  the  partnership. 

Mr.  Mradow  said  he  relied  .solely  upon  the  Treaty  of 
Peace  Order,  which  gave  him  the  right  to  charge  5  per  cent. 
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iuterest  ou  any  debt  which  fell  dw\  on  the  outbreak  of  war 
or  during  the  war.  The  money  couid  h:ive  been  paid  to  the 
i'ublic  Trustee. 

.JijDGK  Sir  Thomas  Granger  said  he  wa«  very  much  afraid 
that  the  \>{nv  had  placed  a  great  many  people  in  poHitions  ot 
serious  difliculty.  There  might  be  hardships,  and  no  doubt 
there  had  been,  but  in  the  present  case  it  was  perfectly  clear 
that  the  Controller  was  entitled  to  recover  interest.  He 
gave  judgment  for  the  Controller,  but  dated  the  interest  from 
September  19th,  1914,  instead  of  August  4th,  1914. 


.\  JouANNESBURG  Dismissal  Claim. 
Mit.  Jl.stu'k  GiiKOOHOWSKI  delivered  judgment  in  Suutii 
Africa  on  September  'iOth  in  the  High  Court  in  the  case  in 
which  A.  Matthews  sued  the  Municipal  Council  of  Johanuee- 
burg.  He  said  that  plaintiff  was  engaged  by  the  Munici- 
[)ality  in  July,  1915,  as  a  blacksmith  at  the  power  station, 
on  daily  pay,  and  continued  so  until  July,  1921,  when  he  was 
lii'omoted  to  the  position  of  foreman  at  a  .salary  of  M45  prr 
month  plus  an  allowance  for  cost  of  living.  I'laintill  said  he 
was  wrongfully  dismissed  in  March,  19iii,  and  claimed  from 
I  he  defendants  £'2'ld  18s.  4d.  The  defence  was  that  the 
pl.iintilf  was  not  di8mLs.sed,  but  that  he  deserted  from  service 
wiicH  the  recent  strike  was  proclaimed.  There  were  further 
defences  that  the  strike  was  unlawful.  The  Judge  held  that 
the  ballots  were  not  lawfully  conducted  and  that  Matthews 
was  not  bound  to  obey  a  strike  call  which  was  not  in  ac- 
cordance with  the  rules  of  the  trade  union  to  which  he 
belonged.  Moreover,  the  Council  was  justified  in  sumnuirily 
dismissing  him.  Judgment  wa,s  given  for  plaintiff  for  thi- 
amount  of  defendant's  tender,  being  the  amount  he  had  paid 
into  the  pen.sion  fund,  and  for  the  rest  judgment  for  the 
defendants  with   costs. 


FliUMi;i;    I'AKT.NKIi     LlAliLK,    .\lTH0UOH    PAKTNHRSml'    DlSSOLVKP. 

JuiKii'.  Clukh  gave  a  decision  in  the  Shoreditch  County  Comt 
last  week,  holding  that  a  former  partner  was  liable  for  a  debt, 
although  the  partnership  had  been  dissolved.  The  plaintiffs 
were  the  TTnivorsal  Machinery  Corporation,  Ltd.,  326,  Old 
Street,  B.C.,  and  they  sued  Mr.  Gro.ss,  of  Lieeds,  and  Mr. 
Robertshaw,  of  Messrs.  Curtis,  Holt  &  Co.,  fiecds,  to  recover 
.ii22  Ids.,  the  value  of  an  electric  tool-grinder  supplied  on  sale 
or  return.  Mr.  Howard  appeared  as  counsel  for  the  plaintiffs, 
but  of  the  defendants  only  Mr.  Robertshaw  apiJeared,  although 
Mr.  (Iriiss  had  been  served  with  a  summons. 

It  was  explained  by  Ma.  (aiiEENWOOD,  the  manager  to  the 
pliiintilfs,  that,  following  an  interview  in  August,  1920,  it 
wa.^  ileeidcd  to  appoint  the  firm  of  Messrs.  Gross,  Son  and 
Koh:  ilNhaw'  their  agents  for  Yoi'kshire  for  the  sale  of  their-' 
eleeUie  tnobgrinders.  One  of  the  grinders  was  sent  as  a  show 
sample  in  December,  1920.  Later  they  got  a  letter  from  the 
linn  saying  that  Mr.  Robcrt.shaw  was  leaving  the  firm  at 
the  end  of  the  month,  but  Messrs.  Gross  &  Son  offered  to  carry 
on  the  agency  in  the  collieries  of  Yorkshire.  Finally  they 
decided  to  demand  the  return  of  the  sample,  but  their  letters 
had  had  no  effect  ou  Gross.  The  defendant  Robertshaw 
claimed  that  as  the  firm  were  told  that  he  had  gone  out  of  the 
partncr.ship,  he 'could  not  be  held  liable. 

.hulge  CmuR  :  How  does  it  .stand;  does  he  remain  the  agent 
for  all  time  for  a  partner  in  a  dissolved  partnership? 

Mr.  Howard  :  Perhaps  not,  but  he  is  liable  for  acts  com- 
mitted while  he  was  a  partner. 

.'Uter  carefully  going  into  the  law  on  the  subject,  Judge 
Cluer  held  that  when  there  was  a  dissolution  of  partnership, 
it  did  not  release  the  outgoing  partner  from  liability  for  any- 
thing that  had  occuiTed  while  he  was  a  partner  unless  he  sa^x' 
to  it  that  a  letter  was  sent  by  hhuseh'  to  every  customer, 
saying  he  would  not  be  held  liable  further.  It  would  then 
b:i\''  I'eeii  f(ir  the  plaintiff's  to  enter  into  a  fresh  agreement 
\viili  Me  IS.  Gross  &  Son  if  they  wished.  As  it  was,  Mr. 
IJ.ihei  r-li;i\v  wa!>  liable  for  the  return  of  the  grinder,  an3  he 
Would  make  an  order  for  its  return  in  three  days,  or  its  value, 
i'22  Uis.  "  You  will  have  to  get  the  half  of  it  out  of  Gross," 
adiled   his  Honour  to  Mr.  Robertshaw. 


KrEIKEMAN    11.    ROYSBNTUL. 

In  the  Shoreditch  County  Court  last  week,  before  Judge 
Cluer.  Mr.  Simon  Kreikeman,  of  C-7,  Radsworth  Street,  City 
Road,  E.G.,  fancy  leather  goods  manufacturer,  sued  Mr.  J. 
Hoyseiitul,  of  40,  Balls  Pond  Road,  N.,  electi-ical  engineer,  to 
leeover  .i;29  4s.  Of  this,  ±'18  was  claimed  as  damages  for  the 
^tnpiiaui'  ii(  the  business  for  a  day,  MS  14s.  was  for  the  repair 
'I  :iu  <'lertrie  motor,  and  £'i  10s.  a  half-year.'s  fee  paid  for 
the  iiiMinlenanee  of  the  motor  by  the  defendant.  Mr.  F.  J. 
He  Verteuil  appeared  as  counsel  for  the  plaintiff,  and  Mi\ 
I  .emon  for  the  defence. 

The  plaintiff  said  he  ordered  an  electric  motor  costing  j^j-l 
for  the  running  of  his  sewing  machines  to  make  fancy  leather 
goods.  It  kept  breaking  down,  and  finally,  on  June  28th. 
broke  down  completely.  Defendant  was  'phoned  to,  but  did 
not  respond,  so  Messrs.  Cordingley  &  Mills  were  called  in. 
and  they  put  it  into  going  order.  Tlie  defendant  had  agreed 
to  keep  it  in  order  for  £5  for  the  first  year,  .md  had  been 
paid  £2  10s.  on  account    of   this.      In    crass-examination,    he 


denied  that  he  ever  agreed  to  buy  a  seeond-haud  motor,  iji-i 
forevv(«nan  gave  evidence  that  the  defendant  saw  to  the  motor 
and  then  left  a  card  with  a  telephone  number  eu  that  be 
could  be  called  up  if  it  went  wrong  again.  It  did,  and  she 
telephoned  once  only  to  th«  defendant,  but  could  not  get 
hold  of  him,  so  Messrs.  Cordingley  ware  called  in. 

Mr.  IjEMo.n  submitted  that  there  was  no  warranty  of  the 
motor  bofoie  it  was  installed,  so  that  there  waB  no  warranty 
at  all.  As  t<j  the  repairs,  if  the  plaintiff  chose  to  call  in 
someone  ehio,  and  only  troubled  to  telephone  the  defendant 
once,  that  was  his  fault. 

Judge  Ci.OER  agreed  with  this  view,  and  decided  that  the 
plaintiff  was  only  entitled  to  recover  the  £-2  IDs.  he  had  paid 
for  the  motor  to  be  looked  after. 


REVIEWS. 


Sjuirkiny  I'luan.  By  A.  P.  YoUiNG  and  H.  VVabken..  Pp. 
xii-1-102;  04  figs.  London:  Sir  Isaac  Pitinau  it,  Sons, 
Ltd.    Price  2s.  Gd.  net. 

"  There  is  a  lack  of  sound  technical  literature  on  this  sub- 
ject, and  the  authors  have  endeavoured,  therefore,  in  thib 
little  book  to  meet  a  long-felt  want  by  dealing  fully  with 
the  difhcult  problems  associated  with  sparking  jjlug  design, 
indicating,  at  the  same  time,  the  direction  in  which  advances 
are  being  made."  The  foregoing  extract  from  the  preface 
to  "Sparking  Plugs  "  gives  a  good  idea  of  the  aim  and 
scoiJe  of  the  book,  and  it  may  be  said  at  once  that  the  authors 
have  succeeded  remarkably  well  in  their  effort.  An  immense 
amount  of  u.seful  and  interesting  information  is  contained  in 
the  100  small  pages;  this  information,  moreover,  being  easily 
assimilated  on  account  of  the  clear  manner  in  which  it  is 
presented.  The  book  is  fully  illustrated,  and  many  diagrams 
are  included,  giving  the  results  of  original  research  made  by 
the  authors  in  the  laboratories  of  the  British  Thomson - 
Houston  Co. 

Of  the  five  chapters  into  which  the  book  is  divided,  the 
first  is  on  the  subject  of  "Electric  Ignition."  After  review- 
ing briefly  the  original  systems  of  ignition,  interesting 
descriptions  follow  about  spark  generators  and  their  charac- 
teristics, spark  energy  and  the  process  of  ignition,  leading  up 
to  a  discu.ssion   on   tile  tojiic  of  the  components  of  a  spark. 

In  this  connection  ope  point  may  be  mentioned.  On  the 
vexed  question  of  magneto  v.  battery,  Mr.  Young  has  always 
appeared  as  a  "  whole-hogger  "  on  the  side  of  the  magneto. 
On  pp.  12  and  13  diagrams  are  shown  comparing  the  results 
given  by  "  modern  British  magnetos  "  and  "  an  American 
battery-coil  igniter  " — to  the  evident  disadvantage  of  battery 
ignition.  This,  of  course,  may  represent  an  unbiased  test,  but 
at  the  same  time,  no  indication  is  given  of  the  type  of  coil 
igniter  used,  and  it  is  quite  possible  that  a  manufacturer  of 
modern  BritLsh  coil  apparatus  would  put  up  a  system  show- 
ing far  better  results  than  those  indicated  in  the  diagrams 
referred  to.  It  is  one  of  the  advantages  of  the  battery  system 
that  the  components  are  not  so  limited  as  to  size  as  in  the 
magneto  system,  and  the  coil  may  be  designed  according  to 
requirements,  instead  of  being  confined  to  the  narrow  dimen- 
sions of  a  magneto  armature.  In  addition,  the  coil,  being 
stationary,  is  not  subject  to  the  stresses  of  centrifugal 
force,  an  important  fact,  which  is  not  mentioned  in  com- 
paring the  two  systems.  The  question  of  battery  ignition  is 
very  much  to  the  fore  in  these  days,  and  the  fact  that  it 
has  been  adopted  on  the  new  Rolls  Koyce  car  in  addition  to 
the  Wolseley,  Daimler,  and  other  high-class  British  cars  is 
sufficient  indication  of  its  importance. 

The  second  chapter  deals  with  the  mechanical  problems 
in  design  of  plugs,  especially  the  question  of  gas-tightness, 
and  various  methods  of  sealing  are  described.  An  interest- 
ing illustration  is  show-n  in  fig.  13,  indicating  a  larger  and 
more  substantial  type  of  plug,  which  might  well  have 
become  standard  in  the  days  when  engines  were  generally 
made  with  valve  caps  instead  of  detachable  beads.  Much' 
greater  mechanical  and  electrical  safety  oould  be  obtained 
with  plugs  incorporated  with  the  valve  cap. 

Chapter  three  is  the  most  interesting,  and  forms  the  mam 
feature  of  the  book.  In  it  are  discussed  all  the  factors  which- 
influence  the  character  of  the  spark  discharge  between  the 
electrodes  of  the  plug — the  material  and  shape  of  the  elec- 
trodes, the  direction  of  the  current,  the  pressure  and  tem- 
perature of  the  gas,  »Vc.  It  is  shown  that  the  apparently 
simple  spark  is  in  reality  a  very  complex  phenomenon,  de- 
tHMiding  on  many  variable  factors.  Four  standard  plugs, 
chosi'n  because  of  the  dilTeience  in  design  of  the  elc<'trodes, 
were  used  in  the  tests  with  the  gaps  all  adjust<xl  to  .016  in.. 
and  three  types  of  magneto,  the  results  of  numerous  tests 
involving  alterations  in  the  variable  factors  affecting  the 
spark  being  demonstrated  in  diagrams  and  tables.  Here 
again,  it  would  have  added  considerably  to  the  interest  if  a 
modern  battery  and  coil  system,  with  corresponding  plugs 
set  to  the  wider  gap  required,  had  been  tested  at  the  same 
time. 

It  is  shown  how  large  is  the  influence  nf  feniperatme, 
reducing  the  .sp.arking  voltage  in  the  ratio  of  about  three  to 
one  as  lietween  ordinary  atmospheric  temperature  and  the 
normal  temperature  of  a   working  engine. 
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Another  featuie  clearly  brouybt  out  in  these  tests  is  the 
marked  difference  in  sparking  voltage  dependent  on  the 
polarity  of  the  electrodes.  This  difference  is  often  1,000  volts 
or  more,  being  largest  with  electrodes  of  the  ti'ue  "'  point 
and  plane"  type,  and  non-existent  in  a  perfectly  annular 
gap.  In  the  case  of  a  magneto  spark  generator,  which,  ol 
course,  gives  alternating  impulses,  the  effect  might  be 
important   under  certain  conditions. 

In  chapter  four  the  composition  and  properties  of  the 
various  plug  insulators  are  fully  discussed.  Descriptions  of 
some  standard  plugs  are  given  in  Chapter  :"),  and  three  plug 
testers  :ire  mentioned.  .\  ii.=efiil  feature  is  the  Hililiu 
^:raphy  which  follows,  giving  a  key  to  tlic  lileiatiire  mi  lln- 
subject,  an  index  being  also  provided. 

"  Sparking  Plugs  "  can  be  confidently  recommended  to  all 
those  interested  in  the  subject.  It  contains  a  mass  of  con- 
densed information  carefully  collected,  skilfully  arrangetl. 
and  clearlv  presented. 

F.  H.  HmoN. 

Elements  of  liadio  Telephuiiii.     Bv  WiU.HM  C.  BALl..4Kn,  Jn., 

M.E.     Pp.  x-fliK;    figs.  .58.     London:  McGraw-flill  Piib- 

lishing  Co.,  Ltd.    Price  7s.  6d.  net. 

The   author,  who  is  assistant   professor  of  Electrical   Engi 

neering  in  Cornell  University.  U.S.A..  wrote  this  book  mainly. 

no  doubt,  for  the  American  "  radio  fan  "  who  wishes  to  get  a 


giJod  grip  of  the  subject,  but  who  has  not  suJiicient  mathemati- 
cal training  to  take  advantage  of  the  regular  text-books,  and 
there  are  many  eimilarly-placed  enthusiasts  in  this  country 
to  whom  the  book  should  certainly  be  useful.  Mathematics, 
iu  fact,  are  entirely  avoided,  with  the  exception  of  a  few 
fundamental  equations  which  are  given  without  proof,  and 
those  readers  who  are  interested  in  the  numerical  constants 
of  the  circuits  are  referred  to  a  circular  of  the  Bureau 
of  Standards,  though  it  seems  unlikely  that  the  book  will 
appeal  widely  to  that  type  of  reader. 

1  be  fiindami'ntnl  principles  of  the  transini.ssicn  and  rece|)- 
lion  (il  messages  by  radio  lelepbnny  are  ch'arly  explaliieil,  ami 
Ihe  aii|iaiafus  rei|tiireil  is  simply  ilescrilicil,  with  the  help  ol 
.")S  illustrations  and  diagrams. 

It  is  interesting  to  lind  the  author  in  .\merica  contem- 
plating the  thermionic  tube  as  the  one  universal  type  of  radio 
apparatus,  and  we  only  wish  that  we  could  go  as  far  with 
him  in  another  one  of  his  prophecies,  ri;.,  that  the  spark 
system  for  ship  work  will  be  superseded  by  a  continuou-s  wave 
system  in  the  near  future.  His  statement,  too,  that  with 
ground  antenns  atmospheric  strength  is  reduced  in  a  greater 
proportion  than  .signal  strength,  is  one  that  we  .sjiould  like 
to  be  able  to  consider  a  practical  suggestion  for  the  reiliictiou 
of  atmospheric  troubles. 

The  price  of  tie  book,  for  its  size,  may  seem  at  first  sight 
rather  high,  but  the  printing  and  general  get-up  are  of  the 
best,  and  a  useful  little  index  is  included. 


BUSINESS     NOTES. 


Bankruptcy  Proceedings.— Frederick  Hungate  Dennis,  ri4, 
New  London  Road,  and  'ilc.  High  Street,  both  Chehnstord, 
late  '20,  High  Street,  Chelmsford,  electrical  engineer. — The 
receiving  order  in  this  matter  was  made  on  August  lyth  on 
debtor's  own  petition.  The  statement  of  affairs  shows  liabili- 
ties of  ±'ft41,  while  the  assets  are  estimated  to  realise  i661o, 
from  which  preferential  claims  of  i'4'2  have  to  be  deducted, 
leaving  net  assets  of  ±'573,  or  a  dehcieucy  of  ±'269.  Debtor 
attributes  his  failure  to  insufficient  capital  and  general  depres- 
M(ju  in  trade.  It  appears  that  in  lt>94  he  received  between 
±'3,mH)  and  ±4,000  under  the  will  of  an  uncle,  and  took  over 
frcm  his  father  for  approximately  ±2,0(KJ  an  electrical  and 
general  engineer's  business  at  '20,  High  Street,  Chelmsford, 
which  had  been  established  in  1S54.  In  1914  he  had  to  consult 
his  creditors,  but  ultimately  paid  his  debts,  amounting  to 
±970.  iu  full.  In  June,  19'21,  he  sold  the  business  for  ±J,.5l)ii, 
out  of  which  he  paid  all  his  debts,  with  the  exception  of  one. 
anil  continued  to  trade  at  •21c,  High  Street,  of  which  he  already 
had  the  lease,  but  business  latterly  has  been  very  bad.  The 
following  are  creditors:  — 


Av.rv,     Ltd. 
Baldwins,    Ltd. 
Essex    Weekly  News 
Essex    Chronicle 
Kaik,  Stadelmann  &  Co. 
Fuller's    Elec.  Mfg.   Co., 
Central    Elec.    Co..    Ltd. 

Cowers,    J 

Kent,     George 
Luckin   &    Sheldrake 
Bankers  


10  Lunileys,    Ltd. 

2o  National   Radiator    Co. 

15  Payne,    H.,    &   Son   ... 

10  Raddatts,     F. 

25  Siemens    Bros.    &   Co. 

10  Thorn   &    Hoddle      ... 

35  Taylor,    L 

30  Wen  Icy,    Ltd. 

10  Wood    Russell,    Ltd. 

15  Wray    &    Fuller 

IS 


The  public  examination  of  this  debtor  was  held 
recently  at  the  Shire  Hall,  Chelmsford.  The  liabili- 
ties were  returned  at  ±841,  again.st  assets  of  ±.573. 
Debtor  attributed  his  failure  to  insufficient  capital  and  general 
ilepression  in  trade.  It  appeared  that  in  1894  he  received  be- 
tween ±3,0(X)  and  ±4,000  under  the  will  of  his  uncle,  and  pur- 
i-hased  from  his  father  for  approximately  ±2,000  the  electrical 
engineer's  business  at  20,  High  Street.  In  1914  he  had  to  con- 
lult  his  creditors,  but  eventually  paid  his  debts  in  full.  In 
-luue,  1921,  he  sold  the  business  for  ±1,500,  out  of  which  he 
l>aid  his  debts,  except  ±400  owing  to  his  sisters.  He  con- 
tinued trading  at  21c,  High  Street,  but  business  latterly  had 
been  bad.    The  examination  was  adjourned. 

Matthkw  Octavihs  Heckeds,  643,  Welbeck  Road,  and  Star 
Buildings,  Northumberland  Street,  both  Newcastle-on-lVne. 
electrical  wholesaler  and  agent.— The  receiving  order  in  this 
matter  was  made  on  September  8th  on  debtor's  own  petition. 
Tlie  statement  of  affairs  show  liabilities  of  ±1,8.58,  while  the 
assets  are  estimated  to  realise  ±672.  There  are  fully-secured 
cr.-ditor8  for  ±.396,  the  securities  held  being  valued  at  ±685. 
The  first  meeting  of  the  creditor.^  was  held  on  October  4th  at 
the  Official  Receiver's  office,  Pearl  Buildings,  4,  Northumber- 
land Street,  Newcastle-on-Tyne.    The  following  are  creditors  :— 


Telegraph     Works  Co., 

Ltd.'  

Miller  &  Canebourne  

Ptrfccta  Seamless  Steel  Tube  Co. 


Barton   &    Co 29    Fields 

British     Electrical    and     Manulac-  Griffiths 

turinj!  Co.,    Ltd 14    Heckets 

British      Insulated      and     Hclsby 

Cables,     Ltd 

Cable  Accessories  Co..    Ltd. 
Callender's  Cable  &  Construction 

Co..  ltd *)    Linton.   T..   &    Sons  12 

Eureka  ConduiH  Fitting*  Co.    .  .     23 

Mr,  W.  Brittain   was  appointed   trustee  on  October  6tb. 

Fkederick  William  Williams,  Gradua   Works,   Porthcawe 
P.oad,   Sydenham,   and  the     '  Retreat,"    County   Oak    Grove, 


Crawley,  Sussex,  engineer.— The  receiving  order  in  this  mutter 
was  made  on  August  22nd  un  a  creditor's  petition.  Ihe  state- 
ment of  affairs  shows  liabilities  ot  ±J  9,0x3,  while  the  assets 
are  estimated  to  realise  ±3.3,900,  from  which  preferential  claims 
of  ±93  have  to  be  deducted,  leaving  net  assets  of  ±35,8/3,  or  a 
surplus  of  ±16,860.  Debtor  attributes  his  failure  to  insutiicient 
capital  to  provide  for  the  period  (about  six  months  from  Janu- 
ary, 192U),  during  which  no  remunerative  work  was  done, 
and  heavy  outlay  and  expenses  were  incurred  for  machinery, 
in  wages  on  experimental  work,  and  in  connection  with  patent 
rights  at  home  and  abroad,  and  failure  from  July  1st,  1921, 
of  the  sole  agents  employed  by  him  to  carry  out  their  con- 
tract with  him  to  take  minimum  weekly  supplies  of  electrical 
switches  at  agreed  prices,  whiLh  showed  a  good  margin  of 
profits.  It  appears  that  from  1914  to  date  he  has  carried  on, 
with  another,  an  electrical  contractor's  business  at  Finchley. 
In  December,  1919,  when  he  had  about  ±4,tlOO  capital,  he  pur- 
chased for  ±1,200,  certain  rights  in  a  patent  and  sunijry  stock 
and  tools  relating  to  the  manufacture  of  electric  switches. 
Improvements  of  the  original  invention  were  made  and  fur- 
ther patents  taken  out  in  Great  Britain  and  abroad,  anti  the 
total  cost  incurred  in  respect  of  all  the  patents  was  ±3, UK).  In 
January,  1920,  he  purchased  for  ±4,750,  of  which  ±3,OtiO  was 
raised  on  mortgage,  the  freehold  factory  know'n  as  Gradua 
Works,  and  commenced  trading  there  as  an  electrical  engineer. 
The  alterations  to  the  premises  were  carried  out  at  a  cost  of 
±600,  of  which  ±504  is  xstill  owing,  and  the  machinery  was 
installed  at  a  cost  of  about  ±3,200,  which  has  been  paid  -  It 
was  not  until  June,  1920,  that  the  first  switches  were  sold, 
and,  in  addition  to  the  above  outlay,  his  wages  bill  had  been 
heavy,  mainly  in  respect  of  non-remunerative  exiwrimcntal 
work  on  switches.  His  capital  proved  to  be  insufficient,  and 
he  had  recourse  to  his  friends  and  others  for  loans.  Orr  July 
1st,  1921,  he  entered  into  an  agreement,  appointing  a  firm  sole 
agents  for  12  months  for  the  sale  of  the  electric  switches,  in 
consideration  of  their  taking  agreed  \\eekly  quantities  at  cer- 
tain fixed  prices,  which  showed  a  good  margin  of  profit. 
Owing  to  the  acute  depres.sion  in  the  electrical  trade,  the 
agents  only  took  a  small  proportion  of  the  agreed  quantities. 
On  February  10th  last  he  agreed  to  sell  the  Japanese  patent 
rights,  when  obtained,  for  .£3.0fKJ,  of  which  i'l.tXK)  was  to  be 
paid  down,  and  ±2,000  immediately  upon  the  patent  being 
granted.  ±-500  v<!\s  received  l)y  him  on  account  in  various 
sums,  but  until  the  balance  of  the  deposit  was  paid  he  refused 
to  release  the  necessjiry  documents  to  enable  the  Japanese 
patent  to  be  obtained.    The  following  are  creditors  :  — 

£  t 

...    85  Minima,    Ltd.  15 

...  160  Mallett.   E.    A 300 

...    40  Nesbilt,  A 510 

...    20  Oldfield,  J 365 

...  no  Pattison,  Miss  E 30 

...     60  Richards,    E.  220 

...     10  Royal    Sovereign    Pencil   Co.       ...     l.T 

1,250  Rose.   F.   G 505 

...  300  Stening.     E.  .W 

...  700  Sirnning,   A  25 

...     35  Sun   Electrical   Co.  25 

...   110  Tnvlor,     H 10,570 

...  320  Thomas  30(1 

...     60  Williams,    Mrs flOO 

...     15  Wake,  H.  C.  10.^* 

...  356  Warden,  A lOfl 

...  730  Patteson  ISd 

Banker*  92 

.losEi'H  Ernest  Rollinson,  5,  Tavistock  Chambers,  Beast- 
market  Hill,  Nottingham,  electrical  engineer  and  contractor.— 
The  public  examination  of  this  debtor  was  held  recently  at  the 
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Baker 

S 

Beck 

Si    Polliuer,   Ltd. 

Butcher    &     Co. 

Burle 

gh,   D.    S.       ... 

Cov. 

W.    E. 

Curwc 

n   Si    Son 

Derry 

A.     D. 

Dawson,    H. 

Forrc 

ter.   H.  J.    C. 

Hearn 

,    E.        ...        ... 

Hales 

W.    H. 

Raesl. 
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Halle\ 

veil.    Dr.   T.    ... 

Jones, 
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Jenks 
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County  Couit  House,  tit.  Peter's  Gate,  Nottingham.  Debtor 
stated  that  he  commenced  business  in  Manchester  in  1919  with 
^50  capital.  Two  years  later  he  was  jomed  in  pai-tnership 
by  a  man  who  paid  MiiM  lor  a  liah  .share.  Debtor  blamed  the 
coal  strike  fur  the  greater  part  of  his  ditiicLilties.  The  habilitios 
were  returned  at  i;98u,  and  there  was  a  deficiency  of  MH'M. 
He  had  insufficient  capital,  and  had  suffered,  in  addition, 
through  trade  depression.  After  further  questions,  the 
examination  was  closed. 

Horace  John  .\i,bkrt  M.^ullkn,  '20ij,  Lozells  Eoad,  Hockley, 
Birmingham,  hou.se  p.iinter,  and  al.so  trading  as  the  Wilton 
Engineering  Co.,  124,  Devonshire  Street,  Birmingham,  elec- 
trical engineer. — The  first  meeting  of  the  creditors  of  the  above 
was  held  on  October  5th  at  the  Official  Receiver's  office,  Ruskin 
Chambers,  191,  Corporation  Street,  Birmingham.  The  liabili- 
ties were  returned  at  i''i:i4,  and  there  was  a  deficiency  of  ±''J09. 
Debtor  attributed  lii.s  failure  to  bad  trade.  It  appeared  that 
he  commenced  business  in  1890  as  a  hou.se  painter  with  i'9(Xl 
capital,  and  the  business  of  electrical  engineer  was  conuuenc^'il 
in  I'Vbruary,  1'.I21,  with  the  idea  of  providing  emploj'uient  for 
debtor's  two  sons.  The  whole  of  his  capital  of  i'4(J0  was  ex- 
pended on  plant  and  machinery  fur  this  business.  Debtor 
had  no  knowledge  of  the  business,  and  was  joined  by  a  pros- 
pective partner,  who.  however,  actually  became  manager. 
Debtor  got  into  financial  difficulties,  and  efforts  were  made 
to  .sell  the  business,  but  without  .succe.ss.  The  matter  was  left 
in  the  hands  of  the  Official  Receiver  as  trustee  of  the  estate. 

Charles  .Joh.vson  Haxbv  and  Edward  Brady,  trading  as 
Haxby  &  Brady,  la,  East  Parade,  Harrogate,  electrical  engi 
neers. — The  receiving  order  in  this  matter  was  made  on  Sep- 
tember '2'2nd  on  debtors'  own  petition.  The  statement  of 
affairs  shows  liabilities  of  =£508.  while  the  assets  are  estimated 
to  realise  f345,  from  which  preferential  claims  of  i'3]  have 
to  be  deducted,  leaving  net  assets  of  £H14.  or  a  deficiency  of 
fUM.  Debtors  attribute  their  failure  to  insufficient  capital, 
keen  competition,  bad  debts,  and  law  co.sts.  It  appears  that 
they  commencc^d  business  in  Sopteinlier,  1920,  at  Harro.gate, 
in  partnership  as  electrical  engineers.  No  deed  seems  to  have 
been  prepared.  Their  joint  capital  amounted  to  £70,  the 
balance  of  their  Army  gratuities.  Haxby  .states  that  an  uncle 
has  given  him  jtKKi.  and  gifts  from  other  relations  have 
amounted  to  £120  since  September,  1920.  all  of  which  has 
l)een  put  into  the  business;  and  E.  Brady  states  that  he  has 
subscribed  in  all  from  £35  to  £H),  in  addition  to  the  capital 
he  first  put  in.  Debtors  allege  that  they  were  not  aware  of 
the  position  until  an  execution  was  levied  four  days  before 
they  filed  their  petition.  First  meeting,  October  16th;  puli- 
lic  examination,  November  3rd,  both  at  the  Court  House, 
Harrogate. 

Herbert  Garniss,  3,  Madison  Gardens,  Park  Avenue,  late 
107,  Beverley  Road,  both  Kingston-on-Hull,  electrician. — The 
receiving  order  in  this  matter  was  made  on  September  12th 
on  debtor's  own  petition.  The  statement  of  affairs  shows 
liabilities  of  £93,  against  assets  of  10s.  The  first  meeting  of 
the  creditors  was  held  on  October  2nd  at  the  Official  Receiver's 
Offices  York  City  Bank  Chambers,  Lowgate,  Hull,  when  the 
case,  being  a  summary  one,  was  left  in  the  hands  of  the 
Official  Receiver  as  trustee  of  the  estate. 

Fred  Arthur  Watkins,  57,  High  Street,  Hythe,  Kent,  elec- 
trical engineer. — The  rectiving  order  in  this  matter  was  made 
on  debtor's  own  petition.  The  statement  of  affairs  .shows 
liabilities  of  £1,017,  agamst  assets  of  ±'310.  Debtor  attribute.- 
his  failure  to  want  of  capital,  heavy  fall  in  the  value  of  his 
stock  in  trade,  and  insufficiency  of  his  business  profits  to  meet 
living  and  household  expenses.  The  public  examination  wa.- 
held  on  September  2.3rd  at  the  C'.uildliall.  Canterbury.  The 
following  are  creditors:  — 

C  £ 

Alli.ince    Wholesale    Electrical    Co.     ^.5    B.nnkers  177 

A.  it  A.   Electrical  Co..   Ltd.       ...     12    Melropolic.in-\iik<rs  Kleclriial 

l>.    &    T.T.     Electric    Lamp    and  Co 52 

Accessories    Co 10    Pope's   Electric  Lamp  Co.  ...     1^1 

lielling    &    Co 20    Seabrook    Builders  2:i 

Credenda  Conduits  Co.,    Ltd.     ...    42    Steam    {?)     Electric     Lamp     Co., 

Dwver  S:  Co..  P.   L 21        Lid.  18 

Emanuel   &   Sons.    Ltd 49    .Sloan   Electrical  Co C9 

Ellis    Sampson    &    Saunders        ...     16     Smith,    J.   &  VV.,   Ltd 30 

Ever-Ready    Co.,     Ltd 11    Vulc.in      Electric     &      Mechanical 

Krov  &   Sons,   Ltd 29       Co 47 

General    Electric   Co 1,1    Walsall  Hardware  Co.,   Ltd.      ,..     12 

Hall,  F 21    VVatkins,  Mrs.  L.  B 2(K) 

{).  W.  Humphry  (Humphry  Electric  Co.),  electrical  engi- 
neer, 24,  Broad  Qutiy,  Bristol. — Receiving  order  made  October 
3rd  on  debtor's  own  petition.  First  meeting,  October  18th; 
public  examination  November   17th. 

E.  DuRiiKN  (E.  Durden  i^-  (jo.).  electrical  engineer,  13,  Queen 
Street,  Liverpool. — First  meeting  October  13th  at  the  Official 
Receiver's  offices.  Liverpool.  Public  examination,  October  31st, 
at  the  Court  House,  Tiiverpool. 

V.  B.  WoRTHiNGTON,  electrical  and  mechanical  engineer, 
Ellesniere  Yard,  Walkden.— Ti-ustee,  .7.  G.  Gibson  (Official 
Receiver),  Byrom  Street,  Manchester,  released  July  '24th. 

T.  Carter,  electrical  engineer,  2,  South  Street,  Dorchester, 
and  High  Street.  Swanage. — First  dividend  of  2s.  6d.  in  the 
pound  jiayable  October  20th  at  the  offices  of  Corfield  &  Crip- 
well.  Balfour  House.  Finsbury  Pavement.  E.G. 

W.  R.  White,  electrical  agent,  29,  Grcnt  Pulteney  Street, 
London,  W. — Receiving  order  made  September  2Sth  on 
creditor's  petition.  Fir.st  meeting,  October  11th;  public 
examination,  December  12th,  both  at  Carey  Street.  W.C. 

W.  E.  Ogden,  electrician,  3,  Princes  Street,  Stockport. — 
Receiving  order  made  September  28th  on  debtor's  own  petition. 
First  meeting  October  18th;  public  examination  October  31 «' 


,,,^-.  i^OhDES  (Lnited  Electricil  Manufacturers  Co.)  lS--£i 
Christopher  Street,  London,  t.'J.— IVustee,  Mr.  E.  H.  Haw- 

i/'t    [-.""'■''^''house  Square,  E.C.I,  released  Augubt  Itith. 

K.  1.  MoRRiso.v,  efxtrical  eugmeering  contractor,  t>2,  Luinb 
-"',"'•  iiiatUord.-Last  day  lor  proofs  for  dividend,  October 
Ibtli.  Iruslee,  Mr.  W.  Durrance,  Official  Receiver,  12,  Duke 
Street,   Bradford. 

G.  M  Halleit,  electrical  engineer,  7,  King  Street,  Frome. 
-l^ast  day  for  proofs  for  dividend,  October  2Ut.  Trustee  Mr 
•'•   I  •  Emett,  16,  .Nicholas  Street,  Bristol. 

J*.  J.  Gill,  electrical  engineer,  26,  Hardwick  Street,  Buxton 
■-Last  day  lor  proof's  for  dividend,  October  J8th.  Trustee, 
Mr.  J,   G.   Gibson,   Official    Receiver,     Byrom    Street,    Man- 


chester. 


-  Appjiiation  for  discharge  to  t)e  heard  at  c'arev  Street  '  W  C  ' 
on  October  31«t.  "  >        ■    •. 

,1.  Owen  (trading  as  .1  Owen  &  Sons),  electrical  engineer, 
.s<..  NNe.stvombe  Hill,  and  3,  The  (irove,  Greenwich. -Last  day 
for  proofs  for  dividend,  October  iath.  Trustee  ■  Mr  T 
(.niirlay.  2<).  liiis.sell  Square.  W.C.l. 

Company  Liquidations.— John  Brothebton,  Ltd  —A  meet- 
'."°'  ';'.., '.'■.'''^"'•"■■^  "^■■^  '^^al'ed  for  October  9th.  f.iquidator  Mr 
.d.  Wilkie,  22,  Darlington  Street,  Wolverhampton 

Rapid  Submersible  Ship  Cleaner  Co.,  Ltd.— A  meetin"  of 
eieditors  was  called  for  October  6th.  Liquidator  Mr  l"  F 
\\  lid.  '        •      ■      • 

Assocuted  Electric  Traders, '^Ltd— A  petition  for  the 
vmding-up  has  been  presented  to  the  High  Court  by  Suix-r 
lamp,  Ltd.,  of  197,  Old  Street,  E.C.,  a  creditor,  and  will  be 
beard  in  London  on  October  17th. 

Watson's  Electric  Co.,  Ltd!— Winding  up  vohintarilv 
Liquidator.  Mr.  A.  H.  Stevens.  6,  Dowgate  Hill.  E.C.  Meeting 
uf  creditors,  October  lOth,  at  the  Societv  cf  Incorporated 
-Vccountants  and  .\uditors,  .50,  Gre.sham  Street.  E.C. 

Amalgamated  Radio  Telegraph  Co.,  Ltd.— A  meeting  of 
luembers  is  called  for  November  7th  at  58,  Coleman  Street, 
E.C,  to  hear  an  account  of  the  winding-up  from  the  liquida- 
tors, Messrs.  Pixley  and  .\llen. 

SwiET  Electrical,  Ltd.,  London,  W. — First  meeting  of 
creditors,  October  20th,  at  33,  Carev  Street.  London.  W  .C  2. 
Proofs  to  Mr.  H.  E.  Burgess,  Senior  Official  Receiver  and  pro- 
visional liquidator,  by  October  19th. 

Trade  Announcements.— The  Union  Cable  Co.,  Ltd., 
Dagenham  Dock,  Essex,  have  appointed  the  following  agents: 
—Messrs.  Alston,  Scott  &  Co.,  .50,  Wellmgton  Street,  Glasgow 
(for  Scotland) ;  Mes.srs.  Coulston  &  Co..  5,  Cross  Street, 
Manchester  (for  the  North-Westem  Counties);  Messrs.  H. 
Hopkinson  &  Co.,  14,  Park  Square,  I.x3eds  (for  Yorks.  and 
North  Lines.);  and  Messrs.  Inniss  &  Riddle,  86,  New  Street, 
Birmingham  (for  the  Midlands).  Stocks  of  Union  rubber 
cables  will  be  held  at  these  addresses. 

We  are  informed  that  Mr.  G.  H.  Batley.  who  has  hitherto 
represented  Messrs.  Mann.  Egerton  &  Co.,  Ltd..  for  the  sales 
and  agency  of  "  Electolite  "  country  house  plants,  will  in 
future  represent  Messrs.  Boulton  &  Paul,  Ltd.,  of  Norwich, 
the  makers  of  "  Electolite  "  sets,  in  the  same  capacity,  con- 
sequent upon  the  altered  conditions  of  distribution  throughout 
Cireat  Britain  and  Ireland. 

In  order  to  handle  their  West  of  England  business  more 
efficiently,  Messrs.  Brook,  Hirst  &  Co.,  Ltd..  have  arranged 
for  their  representation  in  that  area  by  Messi's.  T.  Hood  &  Co., 
Ltd..  7.  St.  Stephen's  .\venue.  Bristol.  Mr.  Hood  has  bad 
considerable  experience  in  the  application  of  Brookhirst  switcli- 
gear. 

Owing  to  the  lea.se  having  been  disposed  of.  Messrs.  Wf.h- 
ster  &  Sons,  electrical  engineers,  are  shortly  vacating  their 
premises  at  48  and  50,  Rendezvous  Street.  Folkestone. 

Messrs.  Hall  Bros.,  electrical  engineers,  have  removed  the 
electrical  .sales  department  of  their  business  from  Eilith  Walk 
Works.   Malvern,  to  5,   The  Promenade,  Worcester   Lane. 

Messrs.  Lumens,  of  11,  Cathedral  Hous(\  I  .ong  Millgat*', 
.Manchester,  have  joined  the  Priory  Electrical  Engineering 
Co..  as  agents  for  the  Lancashire  district. 

Messrs.  Ashford,  Dunn  i^-  Co.,  makers  of  enamelled  slate, 
etc..  have  removed  to  Ryde  Street,  Hull. 

Messrs.  D.  O.  Wii.i.i.uts  &  Co.,  Ltd.,  of  9,  St.  Mary  Street, 
Swansea,  and  High  Street,  Clydach,  are  opening  new  show- 
rooms at  4,  Union  Street,  Swansea,  and  they  desire  to  receive 
catalogues  and  lists  of  fittings,  heating  and  cooking  apparatus, 
wireless  and  other  manufactures, 

Messrs.  Clyde  &  Co.,  Ltd.,  have  removed  from  Broad 
Street  Buildings,  E.C,  to  Gl,  Fore  Street,  London,  B.C. 

Cataloj^ues    and     Lists .X.C.K.C.,    56,    \'ictoria    Street, 

London.  S.W.— Stock  list    (October  1st)  of  their  motors  antl 
dynamos,  of  which  over  1,100  for  a.c.  and  d.c.  are  in  stock. 

British  Thomsox-Hoitston  Co.,  Ltd.,  77,  Upper  Thames 
Street,  London.  E.C4. — Btxiklet  No.  1.249.  giving  the  main 
features  of  the  "  Mazda  "  advertising  campaign  for  the  en- 
suing .season.  It  includes  advertising  in  many  newspajx^rs  and 
trade,  pajiers.  the  preparataon  of  publicity  literature  and  show  - 
i^ards.  window-  displays  and  outside  signs.  ix)stal  cards,  ,tc.. 
reaching  the  general  public  in  such  a  way  as  to  co-ojx'rate  with 
contractors,  iie:i!ers.  ,te..  in  promoting  the  sale  of  "  M.nrda 
lam]is 
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Messrs.  B.^tteries,  Ltd.,  Eedditch. — Ad  illustrated  and 
priced  leaflet  (list  No.  4),  etu phasing  some  of  the  advantages 
of  the  NI-FE  electric  hand  liiinp,  including  instructions  for 
use. 

The  W.iLTU.^M  Maxiwctuklng  Co.,  "2,  Jackson  Road,  Hollo- 
way,  London,  N. — Illustrated  price  leaflet  of  Waltham  auto 
lamps  for  projection  and  other  work. 

Messrs.  Tbamw.u'  Suitlies,  Ltd.,  93,  Cannon  Street,  Lon- 
don, E.C.4. — Publication  No.  103/1,  giving  an  illustrated 
description  of  their  h.t.  and  l.t.  oil  switches  for  voltages  up 
to  3,3lt0  volts  and  capacities  up  to  300  amps. 

Thf,  Ge.ver.al  Electric  Co.,  Ltd.— New  edition  of  "  C  "  sec- 
tion (12  pages)  of  their  catalogue,  containing  revised  (reduced) 
juices  of  ■'  Geekoduct  "  conduits  and  accessories. 

I'he  LouiiE  FiTTi.NUS  Co.,  Ltd.,  57,  Albert  Koad,  Astou, 
nil  iriinghani. — A  number  of  lists  showing  various  designs,  and 
yiving  prices,  of  classic  desk  fittings,  alabaster  bowl  fittings, 
jilassware  bowl  fittings,  ceiling  plates,  switchplates,  galleries, 
lanterns,  &c. 

The  Hotpoint  ELhXTRic  .VrrnAXCE  Co.,  Ltd.,  '21,  Berners 
Street,  Oxford  Street.  London,  W.I.— New  '20-page  list  (317) 
of  "  Falco  "  electric  fires,  including  their  latest  development  in 
this  line — the  new  rustless  steel  fires. 

The  Burke  Electrical  Manuf.^cturino  Co.,  Ltd.,  6,  Francis 
Street,  Westminster,  London,  S.\\M. — Stock  list,  with  prices, 
of  motors,  cables,  fans,  and  accessories. 

ME.SSRS.  .Tr.STU.s  Eck  and  S.  Brook,  4-r2,  Palmer  Street, 
London,  S.W.I. — Priced  stock  list  of  "  Garbe-Lahmeyer  "  (oi 
Lahynuyer.  as  it  is  printed  on  the  front  page)  d.c.  and  a.<-. 
motors. 

For  Sale. — By  direction  of  the  Disposal  Board,  Messrs.  (i, 
Nichols,  Young,  Hunt  &  Co.  will  sell  by  auction  on  November 
Ivi,  at  Portbury  ;  Chittening  and  Radnor  Road,  November  2nd  ; 
I'rampton-on-Severn.  November  3rd;  Yate,  November  7th; 
Quedgeley,  November  bth;  Beachley,  November  9th  and 
10th  ;  machine  tools,  plant,  boilers,  electrical  material, 
motors,  dynamos,  &c. — By  dii-ection  of  the  Disposal  Board, 
Mr.  M.  Marshall  will  sell  by  auction,  on  Wednesday,  October 
•2.5th,  at  H.M.  Dockyard,  Eosyth,  and  on  Thursday,  October 
•20th,  at  HiM.  .Airship  Station,  East  Fortune,  near  North 
Berwick,  plant  and  machinery,  kc,  including  petrol-electric 
generating  sets,  electric  motors,  &c. — By  direction  of  the 
Disposal  Board,  Messrs.  H.  &  R.  L.  Cobb  will  sell  by  auction, 
on  October  31st,  at  H.M.  Cordite  Factory,  Cliffe-at-Hoo,  and 
on  November  1st  and  •2nd,  at  the  Aerodrome,  Kingsnorth, 
near  Rochester,  plant,  machinery,  &c. — Halifax  Corporation 
Electricity  Department  has  for  disposal  two  Babcock  and 
Wilcox  water-tube  boilers,  complete  with  chain-grate  stokers. 
Stepnev  Corporation  electricity  department  has  for  disposal 
una  l,00(»-kW  and  two  1.500-kW  generating  sets,  &c.  (See  our 
advertisement  pages  to-day.) 

Book  Notices. — "  The  Nitroj^en  Industry,"  by  J.  R. 
Partington  and  L.  H.  Parker.  Pp.  xv-f336;  19  plates.  Price 
'21s.  net.  "  Water  Power  in  the  British  Empire. "^The  reports 
111  the  Water  Power  Committee  of  the  Conjoint  Board  of 
Scientific  Societies.  Pp.  x-1-54.  Price  3s.  6d.  net.  London  : 
Constable  &  Co.,  Ltd. 

'■  Steam  Turbine  Theory  and  Practice,"  by  W.  J.  Kearton. 
Pp.  xvi-f  4-56';  tigs.  249.  London  :  Sir  Isaac  Pitman  &  Sons, 
Ltd.    Price  15s.  net. 

■'  Automotive  Repair,"  by  J.  C.  Wright.  Vol.  H.  Electrical 
.'iervice  work.  Pp.  xii-(-418;  164  figs.  London:  Chapman  and 
Mall.    Price  15s.  net. 

■'  Practical  .Applications  of  X-ravs,"  by  G.  W.  C.  Kaye.  Pp. 
viii-hl.3fi;  9i\  tigs.  U)ndon  :  Chapmaii  &  Hall,  Ltd.  Price 
10s.  6d.  net. 

■■  Year  Book  of  the  Michigan  College  of  Mines,  I9'21-19'2'2," 
with  the  calendar  of  the  courses  for  1922-1923. 

Russian  Orders  for  Germany.  —  Arcordinj^  to  the 
liiimfncourier,  the  Siemens  Schuckert  works  have  concluded 
an  agreement  to  deliver  installation  materials  to  the  general 
elfctric  works  in  Moscow.  The  agreement  is  con.sidered  im- 
portant because  this  is  the  first  time  that  a  German  consor- 
tium is  supplying  goods  on  credit  to  the  Soviet  Government. 
I'he  surn  involved  is  said  to  be  up  to  400,000,000  marks.  The 
lliirrHencourier  also  mention^  that,  according  to  a  telegram 
from  Petrograd,  a  Russian  order  for  25,000.000  marks'  worth 
nf  spare  parts  for  turbines  has  been  received  by  the  Siemens 
S-liuckert  works.— /fcii/rr  (Berlin). 

Wages    in    the    lilectrical     Contracting     Industry.— The 

National  Federated  Electrical  .Xs.sociation  has  issued  instruc- 
tions to  its  members  to  put  into  etfect  the  agreement  arriveil 
at  at  York  on  .Tuly  27th  last,  on  the  first  pay-day  following' 
October  8th.  The  new  rates  were  announced  in  our  issue  of 
.\ugust  4th  (p.  165),  and  involves  reduction  of  a  further  5  per 
cent,  on  the  April,  1921,  rates,  making  a  total  reduction  of  27 
per  cent.  The  revised  rates  under  the  apreement  will,  there- 
fore, be  as  under:  Grade  A,  Is.  10d.»;  Grade  B,  Is.  7£d.; 
Grade  0,  Is.  Bid. ;  Grade  D,  Is.  43d.  The  above  rates  will 
remain  current  up  to  and  including  the  period  covered  by  the 
first  pay-day  in  December,  19^22. 

•This  rate  includes  a  travelling  allowance. 


Casual  Employes  and  Annual  Holidays. — ^Glasj^ow  Cor- 
poration Special  Cominitteo  on  Wages  considered  an  applica- 
tion by  the  Municipal  Employes'  .Association,  on  behalf  ul 
watvhinen  employed  in  the  Electricity  Department,  askiiiij 
that  they  be  granted  six  days'  holidays  per  annum,  with 
pay,  after  P2  months'  continuous  service.  It  was  explained 
that  the  great  majority  tif  the  employes  referred  to  ar.- 
casuals  only,  and  attend  at  the  head  oilice  daily  in  order  ti. 
obtain  employment.  The  Coniniittce  agreed  not  to  entenain 
the   application. 

Tramwaymen's  Wages The  result  of  the  national  ball.i 

of  the  tramway  workers  on  the  question  of  acceptance  oi 
rejection  of  the  provisional  terms  of  settlement  of  the  wage^ 
dispute  was  oliicially  announced  in  l.cnulon  on  October  9tli, 
as  follows :  — 

In  .favour  of  settlement      •22.4:36 

Against  10,511    , 


Majority  in  favour 


11,895 


33,076  members  of  the  union  voted,  and  there  were  99  .spoili 
papers,  55  per  cent,  of  the  mwubers  who  were  eligible 
had  voted,  which  was  considered  a  good  percentage. 
The  National  Trade  Group  Committee  <>(  the  Transi'ort  ami 
General  Workers'  Union  met  in  London  to  consider  the  result 
of  the  ballot,  and  they  decided  that  the  settlement  terms 
should  be  endor.sed,  and  instructed  the  secretary  to  sign  the 
agreement  in  conjunction  with  the  repre.siMitatives  of  the  tram- 
way employers'  organisations.  Under  the  .settlement  there  will 
be  a  reduction  this  week  of  4s.  per  week.  I'^ituro  adjustments 
of  wages  will  be  made  every  three  months  by  the  operation 
of  a  sliding  .•^cale  ba.sed  on  the  cost  of  living,  the  mei)  losiujj 
or  gaining  Is.  for  every  four  points  fall  or  rise  in  the' official 
index  figiu'e.  .  There  will,  however,  be  no  further  adjustment 
until  .lamiary.  the  next  change,  if  any.  operating  from  the 
beginning  of  February. — Daily  Ti-legrapli. 

■phe  terms  represent  a  compromise,  instead  of  the  em- 
ployers' proposal  to  abolish  the  sliding  scale  and  reduce  wages 
by  l'2s.  in  three  cuts  of  4s.,  the  sliding  scale  has  been  retained. 
— Daily  Mail. 

Emergency  Battery  for  India. — Following  the  recent 
Moplah  rising  jn  Iliiiia,  ateouimodation  was  required  for  ;i 
large  iiunilier  of  prisoners,  and  over  6,000  of  the.^c 
prisoners  were  located  at  Alipuram  .Jail,  BeJlary  Can- 
tonment, Southern  India.  It  was  immediately  deiided 
to  install  a  plant  for  lighting  the  hospital  attached-  to 
the  prison,  and,  as  the  matter  was  urgent,  the  ordei 
for  the  battery  of  ^230  cells  was  cabled  to  the  Hart 
Accumulator  Co.,  Ltd.,  of  Stratford,  London,  and  at  the  same 
time  the  dynamo  was  ordered  from  Calcutta.  In  spite  v.i  the 
time  taken  by  the  .sea  voyage,  the  battery  was  deliveied  on 
site  before  the  dynamo  arrived  from  Calcutta,  and  Moplali 
prisoners  assisted  in  the  unpacking  and  erection.  In  addition 
to  lighting  the  hospital,  arrangements  are  made  so  that  in 
case  of  an  outbreak  the  barbed  wire  surrounding  the  en 
closure  can  be  made  "  live  "  at  41X1  volts  to  act  as  a  deterreni 
to  would-be  prison  breakers. 

A  Midlands  Trade  Report. — Our  Birmingham  correspon- 
dent writes: — "The  electrical  acce.^.'ioiy  industries  of  Bir- 
mingham and  the  Midlands  have  been  iiuicli  better  employed 
during  the  last  few  weeks,  although  tlu  re  is  still  a  ver,\ 
irregular  tone  about  the  trade.  The  bra.ss  manufac- 
turers who  specialise  in  electrical  illumination  fittings 
have  lately  been  doing  much  better  time  (German  com- 
petition is  stated  by  the  factors  to  be  iimch  less 
acute),  but  that  trade,  as  a  whole,  is  not  by  any 
means  well  occupied.  The  eti'ect  of  the  end  of  '  siimnu'r  time 
is  already  to  be  seen  in  large  jiureha.ses  of  electrie  bulbs,  ami 
the  manufacturers  of  electric  lighting  .sets  lor  motor  vehicles 
are  more  optimistic.  Ordering  lias  received  an  impetus,  bii; 
the  general  complaint  is  that  orders  lack  bulk.  Some  of  thi' 
larger  engineers  report  an  increase  of  business  in  piivate 
installation  plants  for  residential  houses  in  rural  :ind  .semi- 
rural  districts,  Imt  in  the  ab.sencc,  compaiatively  speaking," of 
building  operations  they  are  unable  to  make  their  |ilans  much 
ahead,  demand  being  .so  uncertain." 

Portuguese  Import  Duties. — The  Diario  tlo  (!iir<'r,ii)  (Lis- 
bon) for  September  '2:3rd,  contains  a  Law  (No.  |:173)  which 
jirovides  that  machines  for  generating  electric  current  (con- 
tinuous or  alternating),  static  or  rotary  transformers  and  elec- 
tiic  motors  of  less  than  '2(1  h.p.,  shall  be  dutiable  under  TarilV 
No.  370  at  the  rate  of  HO  per  cent,  ml  i;,\„i;iu.-lin„r,l  „f 
Trade  Journal. 

Copper  and  Lead  Prices. — Messrs.  !•".  Sniitli  it  Co.  report, 
October  loth  :— Copper  (electrolytic):  bars,  jf71  10.s.,  •20s. 
dec;  ditto  ditto,  sheets,  no  change;  ditto  ditto  wire  rods, 
^81  10s.,  20s.  dec:  ditto  dittr)  h.c.  wire,  10  3-l(id..  l-16d,  dec. 

Messrs.  .James  &  Shakespeare  report.  October  11th  :  — 
Copper  bars  (best  selected,  sheet  and  rod),  no  change; 
English  pig  lead,  £'2li  10s..  5s.  increase  on  last  \veek's  quo- 
tation. 

A-E.G.  Labour  Dispute  Ended.— OiV  Zrit  reports  that  the 
10,000  workers  locked  out  by  the  -X.E.G.  owing  to  a  dispute 
regarding  wages  have  been  iviiistated.  a  satisfactory  agree- 
ment having  been  reached. — Healer's  Trade  Service   (Berlin). 
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The  Australian  Tariff — It  is  reported  that  the  following 
tariff  decisions  have  been  approved  of  by  the  Customs  Depart- 
ment :— Insulators,  brown  glaze,  pin  type,  33,000-volt 
Insulators,  string,  with  clamps  and  are  horng  and 
spare  disks,  .33,000  volt.  Item  171  :  free  under  the  British  pre- 
ferential tariff,  5  per  cent,  under  the  Intermediate  tariff,  10 
per  cent,  under  the  General  tariff.  Insulators,  pin  tyiw, 
35,000  volt.  Item  174:  free,  5  per  cent.,  10  per  cent.  In.su- 
lators,  suspension  type,  each  consisting  of  a  string  of  four 
insulators,  33,000  volt.  Item  174  :  free,  5  per  cent.,  10  per 
cent.  Shafting,  flexible.  Item  156  (A)  :  free,  5  per  cent., 
10  per  cent. — Reuter's   Trade   Service    (Melbourne). 

Tlie    Duty    on    Trade    Catalogues    for    Australia. — The 

I /(/US  says  that  a  request  made  to  the  Minister  for  Customs 
(IVlr.  Rogers)  for  the  free  admittam-e  of  trade  catalogues 
issued  by  Briti.sh  manufacturers  has  been  referred  to  the 
Tariff  Board  for  oonsidei-ation.  The  reiiiiest  was  submitted  to 
Mr.  Rodgers  by  Mr.  R.  11.  Butler,  Secretary  of  the  Australian 
Association  of  British  Manufacturers,  and  their  representa- 
tives, who  pointed  out  that  the  existing  duty  of  Sd.  per  lb.,  or 
,  35  per  cent,  ad  valorem,  was  actually  a  revenue  duty,  as  Jt. 
'was  not  ecoiiiiiiiically  feasible  for  British  manufacturers  to 
have  printed  in  Australia  the  comparatively  small  nmnber  of 
catalogues  required  for  the  Commonwealth.  Speaking  gener- 
ally, manufacturers  issued  attractive  illustrated  catalogues, 
and  the  minimum  number  printed  at  a  time  would  be  prob- 
ably from  5,000  to  10,000.  It  had  been  proved  on  many 
occasions  that  the  cost  of  printing  a  limited  number  for  the 
Australian  market  would  be  prohibitive,  and  therefore  the 
duty  imposed  did  not  in  the  slightest  degi-ee  benettt  the 
Australian  printing  industry.  Mr.  Butler  mentioned  that  the 
Interstate  Commission  in  1916  reconunended  that  the  Minister 
should  have  power  to  exempt  frQin  duty  any  catalogues  which, 
in  his  opinion,  could  not  be  printed  in  Australia. — Reider'a 
Trade  Service  (Melbourne). 

The  Electrical  Contractors'  Association. — We  learn  that 
an  interesting  proposition  brought  before  the  London  section 
of  the  Electrical  Contractors'  Association  consists  of  a  scheme 
of  decentralisation.  London  is  so  large  as  compared  with 
provincial  centres  that  it  is  felt  that  one  central  committee 
^  and  meeting  place  is  hardly  sufficient  to  adequately  meet  the 
need  of  the  many  members  who  have  their  plae<'s  of  business 
beyond  the  three-mile  radius.  In  fact,  it  is  found  exceedingly 
difficult  to  get  members  outside  this  radius  to  attend  the- 
lK)ndon  meetings.  The  scheme  proposes  to  set  up  a  number  of 
sub-branches  in  the  principal  suburbs,  each  with  its  secretary 
and  local  organisation,  the  central  organisation  remaining 
and  members  retaining  the  right  of  attending  the  central 
meetings.  Each  of  the  proposed  sidj-branches  would  have  the 
right  of  nominating  a  delegate  or  delegates  to  the  central 
committee. 

Electricity  in  Advertising. — On  Monday,  30th  instant,  Mr. 
Ernest  Morison,  manager.  Outdoor  Publicity,  Ltd.,  London, 
will  deliver  an  address  to  the  Publicity  Club  of  London  at  the 
Hotel  Cecil,  at  7  o'clock,  on  "  Electricity  in  Advertising," 
tracing  back  some  65  years  to  present  day  remarkable  develop- 
ments. 

The  Peruvian  Electrical  Market. — A  demand  has  sprung 
up  in  Peru  for  electrical  equipment  and  accessories,  the  out- 
come of  the  wide  programme  of  economic  development  advo- 
cated by  the  Government.  This  has  disclosed  the  fact  that 
stocks  of  electrical  goods  of  almost  all  descriptions  have  fallen 
very  low,  those  in  many  of  the  wholesale  warehouses  being 
depleted.  Since  the  decision  to  nationalise  water-power  in 
the  Republic  was  announced,  con.siderable  activity  has  mani- 
fested itself  in  regard  to  the  adaptation  of  hydrjiulics  for 
manufacturing  as  well  as  for  lighting  and  heating  purpo.ses. 
Further  wide  developments  are  conlidently  anticipated  in  the 
immediate  future ;  and  even  where  water  power  is  not 
available,  internal-combustion  engines  are  being  installed  either 
to  operate  du-ectly  on  crude  oil  (found  in  abundance  locally) 
or  on  producer  gas.  made  fi'om  the  oil.  Electric  motive  power 
is  also  being  gradually  applied  to  sugar-mills,  of  which  a  largo 
number  are  crushing  all  the  year  round,  but  which  now  make 
use  of  the  bagasse,  or  cane-refuse,  to  generate  steam.  Genera- 
tors driven  by  steam  engines  are  only  to  be  found,  however, 
where  electric  plants  are  put  in.  whether  these  are  for  lighting  . 
alone  or  for  power  and  lighting  combined. 

It  is  understood  that  within  the  next  few  months  con- 
siderable orders  for  electrical  machinery,  such  as  motors  and 
generators,  will  be  placed,  principally  in  the  larger  cities  of 
Lima,  .'Vrequipa.  and  Cuzco,  apart  from  the  i-equirements  of 
the  mines,  textile  mills,  and  other  iKiwer-using  industries. 
Several  existing  e.stablishments,  such  as  the  Cachapoal  power 
plant,  belonging  to  the  Braden  Copper  Co.,  the  Bniprosas 
Electricas  Asociados,  the  Sociedad  Eletrica  de  Arequipa  imd 
the  Oroya  hydro-electric  plant  of  the  Corro  de  Pasco  Mining; 
Co.,  contemplate  extensions  to  their  present  phints;  while 
the  recent  widespread  concessions  granted  to  the  Robert 
William  Dun.smuir  (Canadian)  interests  and  the  important 
contract  ent^^red  into  by  the  Govermnent  with  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  will  eventually  result  in  sidj- 
stantial  order.-*  for  electrical  plant,  machinery,  and  accessoricvS 
being  placed. 

In  the  smaller  towns  of  the  Republic  over  40  per  cent,  of 
the  inhabitants  use  electric  Light.  With  few  exceptions, 
house-lighting  is  furnished  by  single  drop  lamps  suspended 
from  the  ceding  by  flexible  cord,  neither  bracket  lamps  nor 


chandeliers  or  table-lamps  having  a«  yet  been  generally  intro- 
duced. It  is  thought  that  here  alone  »  gcwd  opportunity 
exists  for  manufacturers  who  can  offer  rnoderately-priced  wail 
brackets,  clusters,  and  similar  lixtures  for  indirect  or  semi- 
indirect  lighting.  Hitherto  little  effort  has  been  made  to 
mtroduce  any  improved  system  of  lighting  ;  but  there  is  little 
reason  to  doubt  that  such  efforts  would  prove  successful  if 
persevered  in. 

Lima,  with  nearly  17,000  consumers  of  its  own,  is  the 
central  distributing  station  for  all  up-cwuntry  dealers  who,  in 
turn,  sell  to  the  smaller*  dealers  or  to  the  consumer  direct. 
In  other  centres,  such  as  Cuzco,  Huancayo,  Casapalca,  and 
Junin,  where  hydro-electric  plants  have  been  some  time  in 
operation,  the  sale  of  fittings  and  equipment,  although  small 
at  present,  promises  development  in  the  near  future.  As  yet, 
the  field  for  liouse  and  store  and  window  lighting,  as  well  a« 
for  municipal  lighting  and  the  supply  of  electric  signs,  has 
not  been  touched,  while  favourable  opportunities  for  plant 
and  accessories  may  be  found  in  connection  with  the  larger 
power-using  industries,  such  as  transport  (railways  and  tram- 
ways), textiles,  breweries,  &c.  With  the  exception  of  some 
chcaij  German  mamdactures,  little  effort  ha.s  been  made 
to  cieate  a  market  for  medical  apj)aratus,  meters,  instruments. 
electric  fans,  and  other  household  and  office  devices,  such  as 
vacuum  cleaneis,  cooking  ranges,  ironing  machines,  radiators, 
&c. — lirnfer's  Trade  Service  '(Lima). 

French     Electrical    Companies Under    the     style    of 

Societe  pour  Ic  Dt'velappement  des  Applications  de  I 'Electricity 
has  been  formed  at  Puteaux  (Seine)  (3,  Rue  Voltaire)  a  com- 
pany with  a  capital  of  1,-200,000  fr.  for  the  objects  indicated  in 
its  name. 

With  a  capital  of  '250,000  fr.,  Robert  Delecourt  et  Cie.  has 
been  registered  at  Lille  (16,  Rue  Leon-Danel)  for  the  manu- 
facture and  sale  of  electrical  apparatus. 

De  Loye  et  Touzot  is  the  title  of  a  company  formed  at 
Saint  Etienne  (17,  Rue  Thimonnier)  lor  the  manufacture  and 
sale  of  electric  accumulators,  especially  for  electric  and  petrol 
motor-cars. 

There  has  been  constituted  at  Lyons  (5,  Rue  Tronchet)  a 
company  entitled  Durand  et  Paillasson,  with  a  capital  of 
lOO.fMK)  fr.,  for  the  manufacture  of  industrial  porcelain,  and 
more  especially  insulator.s. 

An  extraordinary  meeting  of  the  Societe  Anonyme  d'Eclair- 
age.  de  Chauffage  et  de  Force  par  le  Gaz  et  de  I'Electricite  has 
modified  its  statutes  and  confirmed  the  acquisition  of  certain 
assets  from  the  Compagnie  Provinciale  des  Eaux,  du  (iaz  et 
de  I'Electricite,  for  which  its  capital  has  been  raised  t<i 
6,9(X),(»K)  fr.,  of  which  1,300  500-fr.  paid-up  shares  have  been 
allotted  in  payment_of  the  said  assets. 

The  capital  of  the  Societe  Anonyme  d'Eclairage  Multicolore, 
of  Saint  Etienne  (8,  Place  de  I'Hotel  de  Ville)  has  been  in- 
creased from  SiXl.tHX)  fr.  to  0(K).0(.K)  fr..  with  a  view  to  pur- 
chasing certain  patents  of  M.  Eugene  Hodges  and  notably  an 
improved  multiple  filament  electric  lamp,  a  vibratory  electric 
masseum  apparatus,  and  a  screw-driver. 

At  Montbrou  (departement  de  Charante)has  been  embodied 
the  Societe  Hydroeleotrique  de  la  Tardoire,  with  a  capital  of 
500,000  fr.,  for  the  construction  and  working  of  a  generating 
station  and  electric  supply  networks.  400  100-fr.  shares  of 
the  company  are  awarded  to  the  Moubronnaise  d'Electricite 
and  '.W  to  the  Societe  Bricq  et  Cie.  as  consideration  for  their 
as.sets. 

"  Unauthorised  Persons." — Melbocrxe  Phoskcutioxs. — We 
reproduce  the  following  interesting  paragraph  from  the  Mrl- 
bounir  Age  for  .August  l'2th  :  "  Strict  official  supervision  is 
maintained  over  the  making  of  electric  installations,  and  the 
Electricity  Commission  in.sists  that  this  work  shall  be  en- 
trusted to  qualified  electricians  only.  Plumbers  who  have 
sought  to  obtain  licences  have  be<>n  refused,  and  over  twenty 
prosecutions  have  been  brought  against  unauthorised  lv?rsons 
who  have  undertaken  to  make  installations.  l)n  Thur.sday,  at 
South  Melbourne.  .John  Chas.  Smith,  M'Oegor  Street,  wa.s 
charged  witli  having  committ<'d  such  a  breach  of  the  law. 
Defendant  had  contracted  witlr  George  .Joseph  Bain  to  install 
10  points  in  Bain's  house,  at  28s.  per  point,  but  Bain  held 
that  he  had  not  .satisfactorily  completed  the  work,  and  cons;'- 
quently  had  not  paid  him  for  doing  it.  It  was  urged  that 
there  was  ii  danger  of  fire  frt)iii  electrical  fittings  if  they  were 
not  properly  installed.  Defendant,  it  apjieared,  had  applied 
to  the  Electricity  Commission  for  a  licence  in  JIay.  1!>20.  He 
was  not  given  one,  because  it  was  considered  that  he  had  not 
had  sufficient  expeiience.  The  chairman  of  the  bench  (Mr. 
Ferguson)  said  great  dangers  might  ari.se  from  unqualified 
people  undertaking  the  work  of  electrical  installation.  D<'- 
fendaiit  was  fined  £3,  with  12s.  6d.  costs." 

Lead. — In  their  report,  dated  October  7th,  Messrs.  janics 
lorster  i^-  Co.  say  : — "  .\lthough  supplies  are  sufficient  for  the 
moment,  we  anticipate  a  considerable  shortage  of  arrivals 
during  the  next  two  months.  The  position  in  .\merica  i^ 
exceedingly  .strong. and  we  cannot  exixx-t  any  relief  from  th;;i 
quarter,  as  all  native  lead  is  needed  for  domestic  demands.  " 

Porcelain  Insulators  in  Germany. — The  Union  of  Gernian 
Electrotechnical  Porcelain  '\Vorks  of  Berlin  has  increased  the 
crisis  snp)ilement  for  low-tension  porcelain  products  from  740 
per  cent,  to  1 ,0i5  per  cent,  down  to  the  middle  of  this  month 
In  addition,  it  has  beeeit  decided  that  payments  must  be  uiaJc 
in  a  fortnight  from  the  date  of  invoice,  and  at  the  expiration  of 
this  period  interest  will  be  charged  for  any  additional  time 
at  bank  rate,  which  is  now  .stated  at  15  per  cent. 
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Swiss  Prices  ol  .Macliinery. — According  to  returns  of  the 
Federal  Railways  the  pricts  of  various  machines  iu  Switzer- 
land, tomparod  v  i!.  i!ia^>  ruling  in  19A1  and  1913,  are  as 
follows : — 

1913.    I<»d0.    19it2. 

Water   turbines     1.0       3.1        '2.0  fr.  per  ky. 

tienerators 1.5       3.8       '2.2    ,,        ,, 

Tran.sfonnors  2.0       4.3        2.4 

Electrical   lov.omotiTes     2.0       8.7        6.0    "        " 

Ecuter's  Trade  Service  (Zurich). 

Applications    lor     British     Trade   Marks .Appended  is  a 

.Mimniary  of  the  recent  iipplications  for  British  trade  marks  in 
respect  of  goods  and  productions  connected  with  the  electrical 
trades  and  mdustries.  „\ny  finus  desirinj>  to  enter  an  objection 
to  any  of  the  applications  have  one  month  in  which  to  do  so 
from  the  dates  j.'ivcn  below.  In  the  case  of  foreign  firms,  the 
address  in  this  country  to  which  objections  are  to  be  sent  are 
also  given  ; — 

Cosmos.  No.  427,019.  Class  8.  .Apparatus  for  wireless  tele- 
graphy and  telephony. — Metropolitan-Vickers  Electrical  Co., 
Ltd.,  4,  Central  Buildings,  Westminster,  S.W.  October  4th, 
li>22. 

Uecohma.  No.  428,146.  Class  8.  .Apparatus  for  wireles^s 
telephony.— The  General  Electric  Co..  Ltd.,  Magnet  House, 
Kingsway,  London,  W.C.     October  4th,  1922. 

Rolac.  No.  424.4^.  Clas.s  13.  Electric  irons,  kettles, 
soldering  irons,  &c.  No.  424.48.T.  Class  16.  Electric  cooking 
.stoves  and  electric  apparatus  for  heating  and  warming.— 
Societe  Calor,  2(10.  Rue  Boileau.  Lvons,  Fiance  (Herbert 
Haddan  A  Co..  31-32,  Bedford  Street.  Strand,  London,  \\  .C). 
October  4th.  Iil22. 

Venus.  No.  425,812.  Class  13.  Electric  lamps  (ordinary)). 
— Erne*t  Clarke.  17.  Buckingham  Street,  Strand,  London, 
W.C.     October  4th.  1922. 

Patent  Application. — .Application  has  been  made  for  the 
restoration  of  patent  No.  115,030  (6,273  of  18),  of  April,  1917, 
granted  to  the  Benjamin  Electric,  Ltd.,  for  "  Improvements 
iu  or  relating  to  electric  lighting  apparatus." 

Trade    Revival    at    ShefiBeld The    correspondent  of  the 

l-'iiuincial  Timen  reports  that  Sheffield  trade  has  improved 
again.  Big  works  which  h.ave  had  shops  and  furnaces  idle  for 
months  have  had  the  satisfaction  of  restarting  them  again. 
Not  only  have  the  heavy  departments  begun  to  move,  but 
sections  of  the  steel  trade  which  have  done  nothing  whatever 
for  three  years  are  beginning  to  get  active.  During  the  war, 
when  the  demand  for  high-class  steels  got  beyond  the  capacity 
of  the  old  crucible  furnaces,  the  electric  furnace  was  found  to 
answer  extremely  well,  and  a  large  number  of  them  were  in- 
stalled. Electric  steel  furnaces  which  had  been  planned  for 
the  making  of  stainless  steel  for  the  cutlery  trades  were 
called  upon  to  produce  munition  steel.  Since  the  war 
the  furnaces  bave  had  little  to  do  apart  from  meet- 
ing the  declining  demands  of  the  cutlery  trades. 
Now  the  electric  furnaces  are  beginning  to  get  active. 
Some  in  a  leading  works  which  have  been  idle  for 
three  years  are  this  week  working  fully.  The  writer  continues  : 
■■  In  ordinary  crucible  and  high-speed  steels  there  is  not  very 
much  being  done  because  of  the  operation  of  the  Fordney 
Tariff.  The  belief  here  is  that  the  tariff  wdll  not  last  long. 
Perhaps  the  wish  is  father  to  the  thought." 

New  Spanish  Companies. — With  the  title  of  Saltos  del  Rio 
Ohdarroa  antl  a  capital  of  1,450,000  pesetas  has  been  formed 
at  Jemein  (Vizcaya)  a  company  whose  object  is  the  production 
of  electricity. 

There  has  l>een  embodied  at  Barcelona  the  Energia  Indu.s- 
trial.  with  a  capital  of  500,000  ijesetas,  for  the  manufacture, 
installation,   &c..  of  electric    machinery  of  all    kinds. 

Electrical  Exhibition  at  Douglas. — The  Douglas  (I.  of  M.) 
Corpor.itinn  is  arranging  to  hold  an  electrical  exhibition  for 
■I  fortnight,  commencing  October  26th.  imder  the  direction  of 
Mr.  Bertram  Kelly,  A.M.T.E.E.,  of  the  electricity  department. 


LIGHTING     AND    POWER    NOTES. 

Accrington.— Nf.w  Pla.nt.— The  new  plant  for  the  power  sta- 
tion has  now  been  delivered,  and  the  greater  part  of  it  has  been 
erected.  In  addition  to  the  existing  two  boilers,  two  Babcock 
and  Wilcox  w,iti-r-tul>e  boilers  have  been  installed,  and  it  is 
intended  to  w-k  .sjinction  to  install  two  more  in  the  near 
future.  .Arrangements  are  being  made  for  handling  the  coal 
and  ash  mech.inically.  The  new  steam  turbine  of  8,000  h.p. 
will  be  the  third  in  operation  at  the  works.  Rimning  at  3,000 
r.p.m..  It  will  generate  electricity  at  6,600  V,  three-phase. 
When  the  new  plant  is  in  o|»eration,  the  total  output  of  the 
works  will  be  I7..50f)  h.p. 

Anstralia.— Taki.noa  (Qi-eenslanu).— Tlie  Council  has  ap- 
rxtmted  a  consulting  engineer  to  prepare  a  scheme  for  supplv- 
ing  the  district  with  elertricty,  at  an  estimated  cost  of 
£20.000.  It  is  intended  to  obtain  a  bulk  supply  from  the 
City  Electric  Light  Co.,  Brisbane. 

Axbrldge.  —  ELEcnticmi-  Supply.— The  North  Somerset 
Electrif  Supply  Co.,  Ltd..  of  Porti.Bbead.  baa  informed  the 
Rural  District  Council  that  it  contemplates  applying  for  a 
Soecial   Order    to  enable    it    to    supply    electricity     in    the 


nortb-westorn  half  of  the  Axbridge  rural  district,  which  will 
include  the  following  parishes; — Wick  St.  Lawrence,  Puxton. 
Congresbury,  Wrington,  Banwcll,  C!hurcbill,  Butcombe,  Comp- 
ton  Bishop,  Winscomlw,  Shipham,  Eowberrow,  Burrington, 
Blagdou,   .Axbridge.   Cheddar,    and  Charterhouse. 

Boston. — Ell-ctiucitv  Supply. — .At  a  recent  meeting  of  the 
Town  Council,  the  town  clerk  reported  the  receipt  of  a  letter 
from  the  engineer  in  charge  of  the  electricity  undertaking 
statiug  that  the  Special  Order  w-as  now  in  the  hands  ol 
the  National  Electrical  Construction  Co.,  Ltd.,  which  pro- 
posed to  start  work  iu  Boston  veiy  shortly,  and  it  was  hoiwd 
ibc  supply  would  be  available  by  the  winter  of  next  year. 

Bradford. — Mains  Extknsions. — The  Electricity  Committee 
has  recommended  the  Finance  and  General  Purposes  Coni- 
niittee  to  sanction  further  expenditure  on  extensions  of  elec- 
tricity mains,  Ac,  up  to  a  total  of  .i;20,000. 

Bristol. — Price  Reductions. — The  Town  Council  has  reduced 
the  charge  for  electricity  for  lighting  from  GJd.  to  Gd.  per 
kWb,  for  power  from  2d.  to  IJd.,  and  for  beating  from  2^d.  ti> 
2d. 

British  Columbia. — New  Hvdho-Electric  Project. — The 
Hnti,-h  Cciluiiiliiii  Electric  Co.,  a  corporation  which  continuc> 
to  take  a  prominent  part  in  the  development  of  Vancduvcr 
and  contiguous  country,  is  about  to  undertake  one  of  tin- 
biggest  engineering  enterprises  ever  attempted  in  the  Pacilii- 
pniviiice — the  connecting  of  Lilloet  and  Btave  Lakes  to  pru- 
\icle  additional  electrical  energy  for  the  lower  mainland.  Tbr 
tunnel  will  be  4.(Kt0  ft.  long,  and  its  construction  will  cost 
about  one  million  dollars. — Financier. 

Burnley.— Electhicitv  Chauges.— The  Electricity  Committf< 
has  agreed  to  the  following  charges  for  electricity  supplied  iur 
traction  purposes:  From  Julv  lit  to  September  30th,  IMJ, 
l.ODd.  per  unit;  from  October'lst,  1922,  1.8d. 

Cannock  Chase. — Street  Lighting. — ^The  mining  village.^ 
of  Cannock  Chase  have  been  equipped  with  electric  street 
lamps  by  the  Cannock  Chase  Colliery  Co.,  litd.  Current  is 
derived  from  the  company's  power  station  at  Chase  Terrace, 
and  as  the  ix)wer  load  between  2.30  p.m.  and  11  p.m.  is  very 
low,  energy  can  be  .supplied  for  public  lighting  at  a  very  low 
price;  the  charge  is  to  be  £'d  or  .£3  5s.  per  lamp,  according  to 
the  l(K-ality,  60-W  gasfiUed  lamps  being  used  for  ordinary 
streets  and  100-W  lamps  at  cross-roads,  with  automatic  time 
switches  in  the  sub-stations  to  switch  them  on  and  ofl'.  Over- 
head mains  are  used.  Electricity  is  also  supplied  for  privati' 
con.sumption,  some  fl0,000  having  been  expended  on  the 
scheme,  under  the  direction  of  Mr.  Chris.  Jones,  M.I.E.K.. 
electrical  engineer  to  the  Colliery  Company. 

Carnarvon. — Electricity  Supflv.— The  Electricity  Com- 
mittee statt'S  that  no  supply  can  be  guaranteed  to  fre.sh  con- 
sumers until  the  plant  has  been  extended,  and  that  the  advice 
of  the  Electricity  Commissioners  is  being  sought  on  whether 
additions  should  be  made  to  the  existing  plant  or  whether  a 
bulk  supply  of  electricity  should  be  obtained  from  the  Nortli 
Wales  Power  Co. 

Clayton  (Yorkshire).— Electricity  Supply. — The  District 
Council  has  received  notification  from  the  Bradford  Coipora- 
tion  that,  subject  to  the  required  sanctions  being  obtained, 
and  the  grant  of  a  loan  for  the  capital  outlay  involved,  Brad- 
ford Electricity  Department  is  prepared  to  supply  electricity  to 
Cla.vtou  on  the  temis  of  the  agreement  come  to  between  thr 
two  authorities. 

Connah's  Quay. — ^Electricity  Supplv.— Conmihs  yuii\ 
Electricity  Committee  has  under  consideration  a  draft  agree 
ment  with  the  North  Wales  Power  Co.  to  supply  electricity  in 
tbe  district.  The  Council  at  a  previous  meeting  decided  to 
supi)ort  (he  application  of  the  company  for  power  to  construe  t 
lines  through  Flintshire,  outside  its  area,  as  delined  in  tin- 
North  Wales  Electric  Power  Act,  1904,  and  in  particular  thr 
line  from  Rhuddlan  to  Connah's  Quay,  subject  to  the  Countil 
being  placed  under  no  obligation  financially  or  otherwise. 

Derby. — Power  Station  Extensions.— By  carrying  out  ex- 
tensions to  the  power  station  with  the  use  of  direct  labour, 
the  Special  Works  Conmiittec  claims  to  have  effected  a  saviii,^ 
(if  i'l2,.513.  The  total  cost,  based  on  the  lowest  tender,  was 
.t'39,.5f)l,  and  the  actual  cost,  including  .50  per  cent,  depreciation 
on  building  plant,  was  £27.017.  The  works  have  now  been 
practically  completed,  and  are  shortly  to  be  inaugurated,  fol- 
lowing an  official  visit  of  inspection  by  the  members  ol  tbe 
Corporation. 

Doncaster. — Loan  Sanctioned.— ITie  Town  Council  bus  n- 
ceived  sanction  to  a  loan  of  ±'23,300  for  new  feeders  and  (tliri 
distribution  work. 

East  Grinstead. — Loan. — ^The  Urban  Council  has  applied  loi 
a  loan  of  £19,976  for  plant,  meters,  services,  mains  extensions, 
4c. 

Faversham. — Electricity  Charges.— The  Town  Council  has 
agreed  t<^i  supply  electricity  for  power-  to  the  shipbuilding 
works  of  Messrs.  Pollock,  Sons  &  Co.  at  Sjd.  for  the  first  2,500 
kWh.  .'?d.  for  the  next  2,.50O  kWh,  2}d.  for  the  next  10,000. 
and  2id.  beyond. 

Gilllngham  (Kent). — Electricity  Supply  Extensions,— 
The  Town  Council  has  decided  to  make  a  canvas  of  Hemp 
stead  and  Wigmore  to  ascertain  the  probable  number  of  con 
sumers  of  electricity  for  lighting,  cooking  and  heating  in  con 
nection  with  a  proposal  t«  supply  electricity  to  the  district. 
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Glasgow. — Si'Pi'i.v  TO  Gas  Works. — Recent  extensions  to  tbo 
plant  at  the  Corporation's  g:is  works  at  Pi-ovan  have  been 
innd<'.  The.  new  plant  is  electrically  driven,  and  a  supply 
of  electricity  is  obtained  from  the  electricity  works,  which 
is  transformed  down  to  440  V  for  power,  and  250  V  for  light- 
ing. The  consumption  of  electrical  energy  will  bo  two  million 
k\Vh  per  annum. 

Ilford. — Year's  Working. — The  income  and  expcndituro 
account  of  the  Urban  District  Council's  electricity  undertaking 
(engineer  and  manager  :  Mr.  A.  11.  Shaw)  for  the  year  ended 
March  31st,  19'2'2,  .shows  that  the  total  revenue  for  the  year 
was  .£97,834,  as  compared  with  ±'9ti,.570  last  year;  the  total 
expenditure  was  i£64,3"23  (!£68,0.5"2),  the  balance  carried  to  net 
revenue  account  being  i;34.-511  (i;'27,778)  ;  1, '260. .54.5  kVVh  were 
.-.lid  (ii  tbc  tramway  department,  and  produced  £9,762  (£9,892). 
Ill,'  intiil  energy  .sold  increased  by  32,377  to  5,160,089  kWh, 
iiiiil  III!'  tiital  maximum  demand  increased  by  335  to  3.155  kW. 

Langholm.— Electricity  Suppi.y.— The  Town  Council  has 
under  consideration  a  proposal  to  light  the  town  with  elec- 
tricity. A  favourable  report  has  been  received  on  a  proposed 
hydro-electric  scheme. 

Lincoln. — Loan  Sanctioned. — The  Electricity  Commis- 
sioners have  sanctioned  the  borrowing  of  £105,582  for  pur- 
poses of  the  electricity  undertaking,  to  be  repayable  at  periods 
ranging  from  7  to  30  years,  and  have  agreed  to  allow  the  sus- 
pension of  the  commencement  of  the  provision  for  repayment 
until  March  31st,  1925. 

Lisburn. — Electricity  Scheme.— The  Rural  District  Council 
has  under  consideration  an  electricity  scheme  for  Dunmurry. 
and  has  decided  that  before  supporting  the  proposal  a  guar- 
antee should  be  obtained  that  only  the  districts  concerned 
should  be  liable  for  the  expen,se  entailed. 

Liverpool. — Purchase  of  Undertaking  Approved. — The 
Electricity  Commissioners  have  issued  an  Order  confirming 
the  purchase  by  the  Liverpool  Corporation  of  the  Liverpool 
District  Lighting  Co.,  Waterloo,  which  supplies  electric  hght 
anfl  power  to  Great  Crosby  and  Waterloo- with-Seaforth. 

London. — Hackney. — The  Electricity  Committee  has  recom- 
mended the  purchase  of  a  mechanical  screen  for  use  in  con- 
nection with  the  new  condensing  water  intake  works,  at  a 
cost  of  £930,  from  Messrs.  F.  W.  Brackett  &  Co.,  Ltd. 

Wimbledon. — The  following  reductions  have  been  made  in 
the  charges  for  electricity  : — Lighting,  from  8d.  to  7d.  per 
kWh ;  cooking  and  heating,  from  2d.  to  Ijd.  per  kWh ;  power 
for  motors,  2d.  to  Ijd.  per  kWh,  according  to  hours  of  use. 

Stoke  Newington.  —  The  new  extensions  to  the  sub- 
station were  formally  opened  and  the  machinery  Bet  in 
motion,  by  the  Mayor,  Councillor  E.  H.  Coumbe,  B.A.,  on 
^Tuesday  last.  A  new  500-kW  rotary  converter  and  switch- 
gear  has  been  installed,  the  whole  of  the  work  being  carried 
out  to  the  design  of  Mr.  C.  H.  Wordingham,  consulting 
engineer.  The  new  extensions  will  bring  the  total  output  of 
the  station  to  1,240  kW,  and  the  cost  of  carrying  out  tho 
work  was   £31.000. 

Maidenhead. — Lew  Sanctioned. — The  Town  Council  has 
received  sanction  to  a  loan  of  £5,9.50  for  the  installation  of  a 
250-kW  oil-driven  set. 

Morley. — Price  Reductions. — The  Electricity  Committee 
has  reducetl  the  charge  for  electricity  for  hghting  from  lOd.  to 
8d.  per  kWh,  and  for  power  by  20  per  cent. 

New  Zealand. — .Ashburton. — At  a  poll  of  the  ratepayers, 
authority  was  given  to  th<'  Electric  Power  Board  to  raise  a 
loan  of  £290,501)  in  connection  with  an  electricity  supply 
scheme. 

Penmaeninawr. — Electricity  Sopply.— A  committee  has 
been  appointed  to  pr:'pare  a  .scheme  and  .submit  estimates  Inr 
the  supply  of  electricity  to  the  district. 

Rothcrham. — Loan  Sanctioned. — The  Electricity  Commis- 
sioners have  approved  of  the  borrowing  of  £45.0(KI  by  the  Cor- 
imration  to  cover  an  accumulated  deficiency  on  the  electricity 
undertaking. 

St.  Annes=on=Sea. — Year's  Workino. — The  annual  repiu't 
on  the  working  of  the  electricitv  undertaking  (chief  engineer  : 
Mr.  .J.  H.  Clothier))  shows  a  total  revenue  of  a£39,990,  as 
compared  with  £35,S33  in  the  previous  year.  Working  ex- 
penses amounted  to  £31.459  (£27,800),  leaving  a  gro.ss  profit 
of  £8,531.  After  deducting  capital  charges,  there  was  a  net 
profit  of  £1,019.  The  number  of  units  .sold  rose  from  1,847,644 
to  2,051,266,  and  the  number  of  consumers  shows  an  increase 
(jf  603  on  the  previous  year. 

Salford. — Glasgow  Visit. — The  members  of  a  deputation 
from  the  Salford  Borough  Council  who  visited  the  Glasgow- 
Corporation  electricitv  w-orks  w^ere  received  by  the  Town 
Council  on  October  5th.  Tho  Mayor  of  Salford  (Alderman 
Barker)  expres-sed  the  thanks  of  the  deputation  for  the  valu- 
able information  which  had  been  placed  at  its  disposal,  which, 
he  said,  would  be  helpful  to  it  in  the  erection  of  a  new 
electricity  .station  in  Salford,  estimated  to  cost  about  three- 
quarters  of  a  million. 


Southport. — Year's  V\'orki.ng. — The  county  borough  elec- 
trical engineer,  Mr.  E.  Moxon,  has  submitted  his  report  on 
the  progress  of  the  electricity  undertaking  lor  the  year  ended 
March  31st,  1922,  this  being  the  26th  complete  year  of  working. 
He  has  been  responsible  for  the  management  of  the  depart- 
ment for  five  months  of  the  period  under  review.  Prior 
thereto,  under  the  management  of  Mr.  A.  S.  Black,  the  new 
plant  installed  under  his  supervision  was  put  into  commercial 
liervice,  and  has  been  in  comrai.ssion  throughout  the  whole 
of  the  year.  1'he  serious  deficit  on  the  year's  working  of 
£9.7'.i:i,  together  with  the  debit  balance  carried  forward  for 
th"  previous  year,  makes  a  total  of  £14,858  to  be  carried  for- 
wuni  into  the  appropriation  account  to  be  met  out  of  any 
profits  that  may  bf  made  in  the  future.  The  total  revenue  for 
the  year  amounts  to  .£(J9,.556,  a  decrease  of  £3,162.  The  k\ih 
sold  increasicd  by  196,425  to  a  total  of  4,064,723.  In  spite  of 
the  fact  that  since  November  last  the  department  has  supplied 
electricity  to  the  Birkdale  section  of  the  tramways,  the  total 
kWli  sold  for  traction  purpo.ses  during  the  year  shows  a  de- 
crease of  71,655,  or  8.6  per  cent,  compared  with  the  previous 
year,  whilst  the  total  revenue  from  this  source  is  lower  by 
£1,012,  or  a  decrease  of  15  per  cent.  From  the  beginning  of 
October  the  charges  fiu-  electricity  were  reduced,  the 
sjwcial  war  increa.se  of  25  per  cent,  being  taken  off.  This 
reduced  the  revenue,  which  the  financial  state  of  the  under- 
taking was  not  in  a  condition  to  allow.  The  total  working 
expenses  for  the  year  amounted  to  £54,-524,  au  increase  of 
£2,715.  The  purchase  of  electricity  in  bulk  from  variou.s 
sources  amounted  to  £984,  a  decrease  of  £7,140.  The  expen- 
diture under  this  heading  ceased  at  the  end  of  .June.  Large 
(■niiiiiiitiiients  on  capital  account  during  the  year  for  electrical 
ei|uipnient,  mains,  .sub-stations.  &c..  will  be  further  increased 
dui'iiii.:   the  next  few  years  on  account  of  extensions. 

'111.'  appliciitions  received  for  electricity  have  been  quite 
e\(c|itinnal  dining  the  last  12  months,  and  the  number  of  new 
eiinsuiiiers  innnected  to  the  supply,  totalling  (583,  made  applica- 
tion for  409  k\V  of  lighting,  167  kW  for  heating,  and  32  kW 
tor  power  purposes,  which  constitutes  a  record.  Tliis  is  a  par- 
ticularly encouraging  sign,  .seeing  that  charges  during  a  por- 
tion of  the  year  were  the  highest  that  have  ever  l)een  made 
in  Southport.  Early  in  the  present  year  the  whole  of 
"  Pleasureland  "  was  equipped  with  sub-stations  and  a  com- 
plete distributing  network  to  supply  all  the  .shows  with  elec- 
tricitv for  lighting  and  power  purposes.  \t  present  there 
are  i48  consumers  in  this  area  who  have  installed  motors 
having  a  total  of  536.5  h.p.  and  ajo  kW  for  lighting,  all  of 
which  is  .supplied  direct  from  the  new  three-pha.se  system; 
m  miles  of  mains  have  been  laid  during  the  year. 

Stretford.— Electricity  in  Bulk.— The  Urban  District 
Council  is  negotiating  with  the  Manchester  Corporation  with 
a  view  to  obtaining  electricity  in  bulk  from  Barton  power 
station. 

Swindon.— Price  Reduction.— The  Town  Council  has  re- 
duced the  charge  for  electricity  for  lighting  from  7d.  to  6d. 
per  kWh. 

Torquay.-IvOANS.— Application  is  being  made  to  the  Elec- 
tricity Commissioners  for  sanction  to  the  borrowing  of 
£44  675  for  generating,  transforming,  and  converting  plant 
and  £29,600  for  steam-raising  plant,  including  boilers  required 
in  connection  with  the  new  power  station. 

Turton.— Price  Reduction.— 'The  Urban  District  Council 
has  decided  that  as  from  October  1st  the  charge  for  electricity 

f(ir  lighting  be  reduced  by  2d.  ivr  kWh. 

Waltelield.- Price  Reductions.— The  City  Council  has  ap- 
in-uved  the  recommendation  of  the  Electricity  Committee  re- 
ducing the  charges  for  electricity  for  lighting  purposes  for  the 
Oeceinber  quarter,  the  charges  to  be  as  follows  :—64d.  per 
kWh  for  i)0-l,<KKl  kWh  per  quarter.  6d.  lier  kWh  for  all  k \\  h 
above  l.lKtO  per  (piarter:  for  churcbes  and  chapels  a  Hat  rate 
o(oH.  per  kWb. 

■Waterloo=wi«h  =  Seaforth.— I'RUi-  I'.inn  tion.— I'lie  Urbao 
Council  has  reduced  the  price  of  electricity  by  12.5  per  cent, 
forthwith. 

■VVelwyn  (iarden  City.— Special  Ordei!.— The  Welwyn 
Garden  ('itv  El.'ctri<-itv  Supply  Co..  Ltd..  has  applied  to  the 
I'llectricity  Commi.ssioners  for  a,  Special  Oder  authorising  it 
to  supply  electricity  for  public  and  private  purposes. 

West  Ham.— New  Show  Rooms.— The  Corporation  electri- 
city department  ha.s  oldened  new  showrooms  at  84-i!6,  Romford 
Road,  Stratford.  E. 

Worthing.— Electricity  Extensions.— The  Town  Council 
has  decided  to  extend  the  area  of  supply  to  the  northern  part 
of  West  Tarring  and  to  the  adjacent  parish  of  Durrington  at 
■in  estimated  cost  of  ,£6.000.  The  system  proposed  by  the 
hnrou.'h  electrii-al  enijineer  (Mr.  Geoffrey  Porter))  is  to  generate 
singkM-ihase  alternating  current  at  the  works  at  a  pie.ssure  o 
•1 -'1)0-2  000  V  perioilicitv  .50  cvcles,  and  transmit  the  electrical 
enerf'v'  bv  suit^ible  feeder  cables  to  two  transformer  stations 
from  which  it  will  be  furnished  to  the  consumer  at  4t:^)  an.l 
2.30  V  Tt  is  also  proposed  to  rearrange  and  extend  the  teeae. 
cables  and  distril^iting  mains  at  East  Worthing  at  an  estimated 
cost  of  £1 .920. 
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TRAMWAY    AND    RAILWAY    NOTES. 


Birmingbain. — Railless  Cars. — The  first  consignment  ol 
railless  cars  to  be  employed  on  the  Nechells  route  were  de- 
livered to  the  l"ram\vays  Department  last  week.  They  are 
now  being  used  for  training  drivers,  and  it  is  anticipated  that 
the  service  will  be  in  oiJeration  towards  the  end  of  this  month. 
Twelve  cars  have  been  ordered,  which  will  give  a  service  equal 
to  that  provided  by  the  rail-cars.  The  City  terminus  will  be 
the  Old  Square. 

Eedl'ced  Fares. — The  City  Council  has  reduced  the  tram- 
way fares.  The  reduction  consists  chiefly  of  Jd.  on  long 
stages. 

Blackpool. — DouBLi.NG  ok  Tr.^ck.— The  Corporation  Tiam- 
ways  and  Electricity  Committee  has  called  the  attention  of 
the  Town  Improvement  Committee  to  tiie  serious  congestion 
in  Church  Street  and  to  the  desirability  of  the  tramway  lines 
being  doubled  in  the  near  future. 

Bournemouth. — Track  Renewals. — The  Town  Council  has 
decided  to  reconstruct  further  portions  of  the  tramway  track. 
and  appUcation  is  being  made  to  the  Ministry  of  Transport 
for  sanction  to  borrow  ±'6.5,(KK)  for  this  purpose.  It  is  hoped 
to  complete  the  work  by  the  spring  of  next  year. 

Burnley. — Lo.^n  Sanctioned. — The  Ministry  of  Transport 
has  sanctioned  the  borrowing  of  £38,950,  repayable  in  20  years, 
for  the  reconstruction  and  doubling  of  certain  portions  of  the 
tramway  track. 

Continental. — Sweden. — According  to  a  reiwrt  issued  by  the 
Secretary  to  H.M.  Legation  at  Stockholm,  use  is  to  be  made 
of  the  waterfalls  in  l.apland  for  generating  electricity  for  the 
electrification  of  the  railways.  The  line  from  Eiksgransen 
(Norwegian-Swedish  frontier)  to  Boden,  a  distance  of  398 
kilometres,  has  already  been  electrified,  and  when  the  Nor- 
wegian section  of  39  kilometres  from  Eiksgransen  to  Narvik 
and  the  Swedish  section  from  Boden  to  Lnlea  (Gulf  of  Bothnia) 
are  finished  the  entire  peninsula  from  the  Gulf  to  the  Atlantic 
will  be  travserved  by  an  electric  line.  This  line  is  almost 
entirely  utilised  for  the  transportation  of  iron  ore  from  the 
mines  in  this  part  of  Sweden,  and  it  is  claimed  that  electrifica- 
tion has  proved  of  great  advantage.  Not  only  has  speed  been 
about  doubled,  but  the  train-loading  capacity  has  also  been 
i-onsiderably  increased.  Hitherto  the  largest  type  of  steam 
locomotive  was  not  able  to  draw  more  than  '20  wagons  loaded 
with  ore,  whilst  electric  trains  are  composed  of  as  many  as 
40  wagons.  Results  show  that  a  much  more  economical  ui5e 
is  made  both  of  labour  and  material,  and  although  much  of 
the  electrical  equipment  has  been  installed  at  a  somewhat 
heavy  cost,  it  is  anticipated  that  the  venture  will  rapidly  pay 
for  itself  owing  to  the  enormous  saving  in  coal. 

Edinburgh. — Electrification  of  Tramway  Route. — The 
Tramways  Committee  has  recommended  that  the  route  from 
Canonmills  to  Tollcross,  via  the  Mound,  be  electrified. 

Keighlev. — Year's  Working. — For  the  year  ended  March 
31st  last  tliere  was  a  deficit  on  the  tramway  undertaking  of 
j£4,6.34,  and  on  the  railless  vehicles  undertaking  a  deficit  of 
d£5,367,  making  a  total  deficit  on  the.se  undertakings  of  ±'8,047 
and   ilO,6S9   respectively. 

Leeds. — Accident. — A  tramcar  left  the  metals  on  the  4th 
inst.  while  running  over  a  portion  of  the  track  which  is  under 
repair.  Before  it  could  be  stopped,  it  tilted  over  into  an  excava- 
tion about  a  foot  deep.  Fortunately  none  of  the  passengers 
were  injured. 

Liverpool. — Penny  Fares. — The  Tramways  Committee  has 
decided  to  re-introduce  penny  fares.  The  present  minimum 
fare  is  2d.,  and  it  is  proposed  to  divide  the  2d.  stages  into 
three  penny  stages. 

London.— Underground  Traffic— Tlie  Underground  rail- 
ways are  operating  considerably  over  4,000  trains  per  day;  the 
figures  are  made  up  as  follows  : — Hamp.st<'ad  and  Highgate 
line,  992  trains;  District  Railway,  847  trains;  Central  London 
line,  81.5  trains;  Bakerloo  line,  758  trains;  Piccadilly  line, 
712  trains.  The  recent  accelerated  .services  and  longer  trains 
have  brought  considerable  relief  to  the  traffic  problem. 

Middlesbrough.— Extension  of  Railless  Car  Services.— 
The  Tecs-side  Railless  Traction  Board  has  submitted  a  pro- 
posc'il  to  the  General  Purposes  Committee  for  the  extension 
of  its  system.  It  is  proposed  to  run  a  service  from  Grange- 
town  subway  to  the  Stockton  and  Redcar  main  road,  and 
from  there  to  the  .square  at  Eston.  The  Committee  has 
approved  of  the  scheme. 

Newcastle=on.Tvne.— Track  Renewals. — A  scheme  for 
widening  the  North  Koad,  including  the  relaying  of  the 
tramway  lines  with  side  instead  of  centre  pillars,  hae  been 
approved  by  the  City  Council. 

Southport. —Year's  Working.— The  report  on  the  Corpora- 
tion tramways  (manager :  Mr.  T.  J.  Kendrew)  for  the  year 
ended  March  31st,  1922,  ."hows  that  no  expenses  were  charged 
to  the  capital  account  during  that  period.  The  income 
amountfed  to  £78,944.  against  £80  999  last  year,  and  the  work- 
ine  expen.ses  to  £-51,243  (foC.P.IO),  while  the  gross  profit  of 
£37  701  (a  record  for  the  undf-rtakinc)  was  appropriated  as 
follows:— Intere.st.  £9,355;  .sinking  fund,  £6,017;  renewals 
fund     £6fi'2S-     income   tax,    .£3,800;    and  last    year's  deficit. 


£1.90!.  Iho  receipts  decrea.sed  by  •2.t)  per  cent.,  and  a  saving 
of  9  per  cent,  was  made  on  the  working  expenses;  9.26fi.712 
pa.s.scngeis,  or  29<).097  fewer  than  last  year,  were  carried. 

Stockport. — Through-running. — According  to  the  Dailu 
lH.ilMtcli,  the  21  years'  lea.se  which  was  granted  to  ]\Ianchestcr 
to  run  tramcars  through  the  borough  along  the  Wellington 
I-load  to  St.  Peter's  Square  expires  next  .June,  and  the  Tram- 
ways Committee  has  notified  the  Manchester  Tramwayii 
Committee  that  the  lease  will  not  be  renewed,  but  in  lieu 
mutual  running  powers  will  be  exercLsed.  A  double  line  of 
tramways  will  be  run  from  the  Wellington  Road  between  the 
t;eorge 'Hotel  and  St.  Peter's  Gate.  Arrangements  are  also 
to  be  made  with  the  Manchester  Tramways  Committee  for 
the  through-running  of  Reddish  c-nrs  to  Belle  Vue. 

Swansea.— Tramway  Improvements. — Improvements  which 
the  tramway  company  contemplates  include  the  relappg  of  the 
double  track  betw'cen  the  Paliy:-e  Kinema  and  Cwmbria.  also 
tliat  between  the  G.W.R.  station  aiid  the  Albert  Hall,  which 
will  be  doubled.  Two  sithngs  at  I^andore  are  to  be  relaid, 
and  the  line  between  the  Cooper's  Arms  and  Hermon  Chapel 
is  til  be  doubled.  Five  more  cars  are  to  be  converted  into 
double  dec-kers  at  a  cost  of  £2,000.  Tlie  total  cost  of  the  im- 
provements is  estimated  at  £40,000. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


.\rgentina. — Wireless  TEi.EGiiArHV.— -Vs  a  result  of  the 
working  arrangement  between  four  wii'eless  telegraph  com- 
panies, the  wireless  link — 6,600  miles  from  Buenos  Aires  to 
England— will  be  completed  shortly.  So  said  Mr.  Godfrey 
Isaacs,  managing  director  of  Marconi's  Wireless  Telegraph 
Co.,  to  the  Evening  Neivs,  explaining  the  Exchange  mes- 
sage from  New  York  that  the  "  Corporation  of  America  has  , 
announced  that  the  world  radio  combine,  with  New  York 
as  the  centre,  will  include  a  British  station  at  Carnarvon, 
and  French,  (jerman,  and  Argentine  stations,  the  whole  re- 
presenting a.  total  invested  capital  of  £34,000,000.  Tests 
will  be  made  witliin  30  days."  The  refei'ences  to  a  "  radio- 
combine  "  arise,  probably,  said  Mr.  Isaacs,  from  the  recent 
meetings  in  London  of  the  four  wireless  companies  repre- 
senting England,  America,  France,  and  Germany.  "  The 
tests  which  are  to  be  made  in  30  days  refer,  presumably," 
he  added,  "to  the  Monte  Grande  station  at  Buenos  Aires, 
which  has  been  erected  by  the  four  companies  conjointly, 
and  will  conduct  telegraphic  services  from  Buenos  Aires 
to  all  parts  of  the  workL  The  capital  referred  to,  of 
£34,000,000,  is  probably  intended  to  be  the  capital  repa-e- 
sented  by  the  several  corporations  concerned.  But  there  is 
no  actual'  combine,  and  there  are  no  new  stations  to  be 
erected  in  Europe  or  England." 

Australia.— Telegiuph  and  Telephone  Extensions.— The 
Postmaster-General  of  the  Commonwealth  has  made  available 
particulars  of  the  new  works  which  are  to  be  undertaken  in 
Victoria  during  the  current  financial  year,  the  sum  allocated 
for  the  purpose  totalling  £861,000.  This  amount  includes 
telegraph.s,  .£59,52:3;  telephones,  £161,4<S0;  trunk  lines, 
£113,148;  switchboards,  £229,206;  pnemiuatic  tubes,  £3,50fi, 
conduit  and  cable.  £274,143.  A  number  of  new  lines  w-ill  be 
constructed  in  country  districts,  and  additional  trunk  telephone 
lines  provided  in  both  suburban  and  rural  areas,  while  the 
equipment  of  numerous  existing  exchanges  will  be  largely 
extended  to  cope  with  the  long  waiting  list  of  intending  sub- 
scribers. To  meet  the  needs  of  the  latter,  two  automatic 
exchanges  are  to  be  constructed  in  Melbourne,  costing  in  all 
£108.0(10.  Extensive  conduit  and  cable  work  in  the  metropoli- 
tan area  is  also  provided  for  in  the  estimates. — Reuter'j  Trade 
Service  (Melljourne). 

The  Telephone  Service.— Prolonged  Use  of  Trunk  Wires. 
—The  Postmaster-General  announces  that  increased  facilities 
and  reduced  charges  are  now  in  operation  for  the  prolonged 
use  of  trunk  telephone  wires  during  the  less  busy  hours  of  the 
(lay.  The  minimum  payment  is  for  a  period  of  one  rnonth, 
and  Saturdays  and  Sundays  may  be  excluded  at  the  wish  of 
the  sub.scriber.  Connection  may  be  had  to  only  one  subscriber 
rluring  each  period ;  but  arrangements  may  be  made  for 
dilTerent  subscribers  to  he  called  on  ditTercnt  dates.  Further, 
Iwtween  6  p.m.  and  6  a.m.  the  use  of  a  trunk  hne  may  lie 
had  for  anv  length  of  time  at  a  uniform  charge  per  mile  per 
annum.  The  saving  effected  under  the  new  arrangement  will 
be  of  especial  benefit  to  the  newspaper  Press  and  others  by 
whom  the  trunk  lines  are  mainly  used  at  night. 

New  Exchanof,s.— The  official  opening  of  a  telephone  ex- 
change took  place  at  Thurso  on  October  6th.  While  confined 
to  the  county  of  Caithne.ss,  it  is  hoped  that  at  no  distant  date 
a  through  connection  will  be  established  not  only  with  the 
main  trunk  system,  but  also  with  Orkney  and  Shetland.— 
Scntaman. 

The  new  Ponarth  exchange,  which  was  opened  on  Saturday, 
is  worked  on  the  common  battery  system,  and  the  subscriber 
is  ab.solved  from  the  trouble  of  ringing  up  the  exchaiJge.  nil 
the  power  l)eing  supplied  by  an  up-to-date  power  plant  in 
the  evfhince. 
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CONTRACTS    OPEN    AND    CLOSED. 

(The  date  given  m  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Revikw  m  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

•  Australia.— MELBOL'itNE. — Janiuiry  yi.st.  N'ictoiiiiii  Electri- 
citj'  Comniissiouers.  Back-presi^ure  stoani  turbine,  driving  a 
1,500-kW  alternator  (Spec.  308),  four  water-tube  boilers 
and  accessories  (Spec.  317).     (September  -i^nd.) 

Novenilier  'ilst.  Postniaster-General's  Department.  Tele- 
jihone  switchboard  parts.* 

Perth  (W.A.). — November  1.5th.  Postmaster-Generar.s  De- 
partment.    1.4tK)  galvani.sed  tubular  jmIcs.* 

QcEK.N.si.AXD  (i\Iackav). — .lanuarv  31st,  19'23.  Boiler  and 
generatint,'  plant,  switchboard,  and  tran.sformers.  Messrs. 
J'rew  it  Bridj^er,  Queen  Street,  Brisbane,  are  the  consiiltinK 
engineers. 

■  Belgium. — October  :^7th.  Municipal  authorities  of  llc])- 
pen  and  Tessenderloo,  Province  of  Limburg.  For  the  estai)- 
lishment  of  a  low-tension  electricity  distribution  system  m 
the  respective  towns. 

Dublin. — November  .  6th.        Irish      Postmaster-General's 

Department,  14,0110  L,eclanche  cells,  3,500  dry  cells,  8  tons 
chloride  of  ammonia,  40,000  Leclanche  zinc  rods,  3. .500 
Leclanche  glass  cells.     (See  this  issue.) 

Edinburgh. — October  17th.  Tramways  Department.  86 
trucks,  electrical  equipment  of  cars,  Ac.     Forms  from  manager. 

Egypt. — Alexandria. — December  ^Oth.  Atlministration  of 
Ports  and  Lighthouses.  Eight  travelling  electric  portico  quay 
cranes,  eight  travelling  balcony  cranes,  eight  electric  lifts, 
rails,  &c.* 

Cairo. — October  30th.  Egyptian  State  Railways.  Direct- 
coupled  steam  engine  and  alternator,  switchboiird,  &c.,  for  the 
powerhouse,  Gabbary,  Alexandria.* 

Holmfirth.— October  18th.  Electricity  Department.  .\d- 
ditional  conductor  on  existing  poles  for  converting  system  nt 
supply  to  a.c.     (October  6th.) 

London. — London  County  Council. — November  6tli.  Con 
trol  panel  and  switchgear  connections  for  No.  4  generator  at 
Greenwich  iiower  station.     (See  this  issue.) 

Manchester. — October  24th.  Tramways  Department. 
Electric  goods  cage  lift.  Mr.  H.  Mattinson,  general  manager, 
55,  Piccadilly,  Manchester. 

Neath. — Rural  District  Council  Electricity  Department. 
One  1,000-kW  turbo-alternator,  with  condensing  plant,  foun- 
dations, switchgear,   itc.     (See  this  issue.) 

New  Zealand. — Auckland. — February  1st.  Twelve  6-ton 
(and  alternatively  3-ton)  electric  quay  cranes.  Four  5-ton 
(and  alternatively  3-ton)  electric  roof  a'anes.  Six  1-ton  electric 
mono-rail  cranes.  Specifications  from  Messrs.  \V.  &  A. 
McArthur,  Ltd.,  18-19,  Silk  Street,  E.C. 

Carterton. — November  '35th.  Wairarara  Power  Board. 
Hydro-generating  plant  and  steel  pipe  hne. 

Wellington.  —  Noveml>er  'iSth.  Public  Works  Tender 
Board.  Two  exciter  transformers  for  the  Waikato  pow-er 
scheme.* 

January  9th,  1923.  One  electric  travelling  crane  (capacity 
27  tons)  for  the  Waikato  irower  scheme.* 

Nottingham.  —  October  27th.  Electricity  Department. 
Two  650-kVA,  3-phase  static  tran.sformers,  two  900-kVA,  6- 
phaee  ditto,  one  150-kVA,  single-phase  ditto,  three  steam- 
driven  turbine  boiler-feed  pumps,  four  gravity  bucket  coal 
conveyors  with  crushers,  accumulators,  &c.     (September  29th.) 

Poith. — October  23rd.  Rhondda  Urban  District  Council 
Electricity  Department.  One  100-kV.\.  3-pha.se  static  trans- 
former.    (See  this  issue.) 

Portsmouth. — Electricity  Supply  Department.  One  4,000- 
kW  turbo-alternator,  with'  condensing  plant,  one  water-tube 
boiler  (30,000  !b.  per  hour  capacity),  with  steel  bunker  and 
economiser.     (Septeml>er  29th.) 

Rochdale. — November  1st.  Board  of  Guardians.  Electric 
lift,  il-c.  at  Birch  Hill,  Dearnley.     (See  this  issue.) 

South  Africa. — Johannesburg. — November  16th.  Muni- 
cipal Council.  Four  or  more  double-deck  tramcar  bodies  or 
four  or  more  single-deck  ditto,  15  or  more  double^deck  bogie 
tramcar  complete  with  truck  and  electrical  equipment,  15 
single-deck  ditto,  complete,  28  gear  wheels.* 

*A  copy  of  the  plan,  si>ecirication,  and  conditions  of  tender, 
&c..  can  be  inspected  at  the  Deiwrtment  of  Overseas  Trade 
(Koom  84),  35,  Old  Queen  Street,  S.W.I. 


Ac- 


CLOSED. 

Australia.  —  Wagga     (N.S.W.).— Municipal    Council 
cepted  : — 

5-amp.    meters   (£1,039).— Australi.nn   General   Electric    Co. 

Melbourne. — City  Council.    Accepted  : — 

Insulated  copper  cable  (£7,163).— Metropolitan-V'ickers    Electrical  Co.,    Ltd 
Electricity    meters    (£1.135).— Warburton    Franki.    Ltd.;     (£3,492).- W.    G, 
Watson    &   Co.,    Ud— Tinders. 


Belfast. — The  Corporation.     Accepted: — 

K'r.Histructlon  of  the  second . hection  of  the  trdnlw.-iy  permanent  »3\  — 
Jam*;!,  floj^g  &  Son. 

Blackpool. — Corporation.     Accepted: — 

I'.l.itric   liyhling   of   Blackpool   public   abattoirs.— Jones   Bros. 

East   Grinstead.— Urban  Council.     Accepted: — 

Generating    plant    It4,196).— Virkers-Petters,     Ltd. 
Storage  batteries  lil.ZHa).— Crompton   &   Co. 
Switchboard    l£7ta).— I'ark    Royal    lingincerinj"    Works.    Ltd. 
Ma.n;,    (*3.*51),   street    lamps  (£:««).— C.  Taylor   &   Co. 
Crane    (i;il.5).-Holt   &    Willetls. 

Glasgow — Tramways  Committee.     Accepted: — 

Globe  strain    insulators.— British   Insulated  ii  Helsby  Cables.   Ltd. 

Cast-iron    and   "  car  stop  "  pol«.— Walter   .Macfarlane  &  Co. 

Rheostats  (cars).— The    Rheoslatic  Co. 

Rubber-tired  steel  wheels.— Albion  Motor  Car  Co.,  Ltd. 

Iron   and   stoel.— W.  C.   Yuille  &  Co.,   Ltd.,  and   P.  &  W.  MacLellan,  Ltd. 

D.C.C.  wire.— Concordia  Electric  Wire  Co..  Ltd. ;    Connolivs  (Blackleyl.  Ltd. 

Steel   gear    cases.— Malleable    Steel    Castings  Co.,   Ltd. 

Street   poles.— Stewarts  &•  Lloyds.   Ltd. 

Steel-tired   car   wheels.— J.    Baker    &    Co.    (Rotherham),   Ltd. 

Steel    tires    lor   wheels.— Stetl   Co.   of  Scotland,  Ltd. 

Corporation.    Accepted  : — 

.     Electric    lighting    installation    at    Grcendykc    Street    lodging-house    (£95).— 
Small  &  Macdonald. 

Hull. — With  a  view  to  retaining  an  order  for   1,000  tons 

of  rails  in  the  country,  the  Tramways  Committee  has  decided 
til  ask  Messrs.  Steel,  Peech  &  Tozer,  tjf  Sheffield,  to  reduc-e 
their  tender  of  .-611,750,  which  uas  the  lowest  English  tender 
received.  The  lowest  tender  received  was  submitted  by  the 
Equipment  and  Engineering  Co.,  Lbndon,  for  rails  manufac- 
tured in  Germany,  the  amount  l>eing  £9,500. 

London. — L'nderground     lilectric    Railway   Companies  of 
London.     Accepted  :  — 

Electrical  equipm..nt  for  new  Piccadilly  line  rolling  stock  (£159,767).— 
Melropolitan-Vickers    Electrical    Co.,    Ltd. 

Hackney. — Electricity   Committee.    Recommended  : — 

Mechanical  screen  for  the  condensing-water  intake  works  (£930).- F.  W. 
Brackett    &    Co.,    Ltd. 

.Manchester. — -Electricity  Committee.     Accepted: — 

Cable.— Macintosh  Cable  Co.,  Ltd.;  British  Insulated  &  Helsby  Cables, 
Ltd.;     Callender's  Cable   and    Construction   Co..   Ltd. 

Isolating  links  in  sheet  steel  cubicles  for  Oldham  Road  "  B  "  sub-station. 
—Ferguson,   Pailin  &  Co.,  Ltd. 

Stores  for  12  months.    Accepted  tenders:  — 

Adhesive  tape.— L.  Andrew  &  Co.,  Ltd.;    Connollys  (Blackley),    Ltd. 

Dry   batteries.— Shenlon   &  Co.,  Ltd. 

Box  compound.— British   Insulated   &    Helsby  Cables,  Ltd. 

Bittitc     tape. — Callender's    Cable    &    Construction    Co.,    Ltd. 

Cables— British    Insulated   &    Hclsbv   Cables,    Ltd.;    Callender's  Cable   and 

Construction   Co.,   Ltd.;    Enfield    Ediswan  Cable   Works,    Ltd.;    W.  T. 

Glover    &   Co..    Ltd.;     \V.   T.    Henley's    Telegraph    Works    C^.,    Ltd.; 

Macintosh     Cable     Co.,      Ltd.;      Pirelli-General    Cable     Works,    Ltd.; 

Sieme/is   Bros.  &  Co.,   Ltd. 
Carbon   brushes. — Lc  Carbone;   Morgan  Crucible  Co.,  Ltd. 
Crucibles. — Morgan    Crucible    Co.,    Ltd. 
Dynamo  brushes.— W.  Patterson,   Ltd. 
Fuse   boxes. — Ironclad    Switchgear   Co.,   Ltd. 
Insulating  cloth.— L.   Andrew;    H.   D.  Symons  &   Co.,  Lid. 
Insulators.— Bullers,    Ltd.;     Tailor,  TunnicliBe  &   Co.,    Ltd.;     Doulton    and 

Co.,  Ltd. 
Iron   castings. — J.    Xeedham   &    Son,    Ltd.;     Richmond  &    Chandler*   Ltd.; 

J.  Stubbs,  Ltd. 
Service    boxes.— Forrest    &    Lyon;     Hardv    &    Padmore,    Ltd.;     J.    Stubbs, 

Ltd.;    Siemens    Bros.   &   Co..    Ltd. 
.Auto-transformers  and  auto-balancers. — General  Electric  Ccr..  Ltd. 
E.h.p.   trifurcating  boxes.— British    Insulated    &  Hclsbv   Cables,    Ltd. 
L.p.    trifurcating   boxes.— Siemens    Bros.   &  Co 
Tubing    and    accessories. — Brotherlon     Ediswan 

Simplex    Coflduits,   Ltd. 
D.c.c.  and    D.s.c.   wire.— London   Electric   Wirt 
Tinned  steel  and   armature  wire. — Bruntons. 
Tinned   copper   wire. — F.  Smith  &   Co. 
Tin    fuse    wirc.-L.   Andrew   S:    Co. 

Tramways  Committee.    Accepted  :  — 

Motor    and  controller   parts. — British   Thomson-Houston  Co.,  Ltd. 

Motor    and    controller    parts,   circia^t    breakers,     lightning   arresters,   &c.— 

Metropolitan-\'ickers    Electrical  Co.,    Ltd. 
Controller  parts.— English    Electric  Co.,   Ltd. 

elding.— Alloy    Welding    PtxxKsscs,    Ltd.;    Quasi-Arc    Co., 


Tubes     &   Conduits.    Ltd.; 
Co.  and  Smiths,   Ltd. 


Electrodes    for 

Ltd. 
Steel  girder 
Special    track   work.— Titan   Trackwork    Co.,    Ltd.;     Edgar   Allen    &   Co.. 

Ltd.;     Hadfields,    Ltd. 

Gas  Committee.    Accepted:  — 

Electrically-operated   capstan —T.  BroadUnt  &   Co.,    Ltd. 

New  Zealand. — Messrs.  Johnson  &  Phillips,  Ltji.,  have  se- 
cured an  order  for  approximately  'ilXI  miles  of  rubber-insulated 
and  aerial  cable  from  the  Wairarapa  Power  Board,  New- 
Zealand. 

DUNEDIN. — City  Coum-il.     Accepted  :  — 


Waipori   Falls   hvifro-electrlc 
Water  wheels   (ir.lKo).- Bovi 


(ir.lKo).- Boving   &   Co. 
Generators  (£7,497).— National  Electric  and  Engineering  Co. 
Transformers  (£9,081).— Melropolitan-Vickers   Electrical  Co.,  Ltd. 
Switchboard   material.— Notional    Eh-ctric  and  Engineering  Co.,  and   Metro- 

politan-Vickel^    Electrical    Co..    Ltd. 
ai-ton    electric   overhead    trai-elling  crane    (£1,023).- J.    Chambers    &    S.m, 


Ltd.- 


mlfi 


Salford. — Electricity  Committee.     .Accepted: — 

I'wo  storage   batteries  and  reversible   boosters   (£9.231)).— Chloride  Efectrical 

Storage    Co.,    Ltd. 
One   100-itVA    transformer    (£135)  — Ferranti,    Ltd. 

One  e.h.t.  switch  cubicle  (£1!17).— Metropolitan-Vickers   Electrical  Co..  Ltd. 
One  500-kV..V  transformer  (£411),— Metropolllan-Vickers  Electrical  Co..  Ltd. 

Watford. — Urban  Council,     .■\ccepted: — 

Two  alternators  wound  three-phase,  and  two  alternators,  re-wound  three- 
phase,  to  replace  single-phase  ones  (£2.550).— Brush  Electrical  Engi- 
neering  Co.,  Ltd. 

Wolverhampton. — Tramways  Committee.     .Accepted: 

RetnnstTUCtlng    the    Iramwat     track    between     Balfour 
Wergs  — Mr     M.    A.    Boswell.    WoU-erhampIon. 


Crescent   and    the 
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FORTHCOMINQ     EVENTS. 


Products." 


Junior  Institution  of  Engineers.— Krid:>v.  Occober  13ih.  .\t  37,  Victoria 
Street.  SAV.  M  7.30  p.m.  Paper  on  "  .^rlifici3l  Ice-making,"  by  Mr.  E. 
We«t. 

Fridav,     October   SOth.    Lecturette,    "  Profits     From 
by    .Mr.  G.  H.  .\yres. 

Birmingham  and  District  Electric  Olub.— Saturday,  October  I4th.  At  tlie 
Grand  Hotel,  Colniorc  Row.  .^t  7  p.m.  Paper  on  "  .'Mternating  Current 
.\ppar.iTu>.  •  by    .Mr.    F.    R.    Inwin. 

Institution  of  Electrical  Engineers  (South-Midland  Centre).— Students 
>'    ■i^.;-       Monday,    October  llith.     .Annual   supper. 

Faraday  Society.— Joixt  Meetinc.  with  the  Hkiiimf  Cold  Stokaci:  and  Icf 
\>svnrii'S. — Monday.  October  16th.  .At  the  Institution  of  Electrical 
Knuin.^rs.  Victoria  Enibanlimont.  Three  sessions:  2.3U  pni.  to  i  p.m.; 
4.45  p.m.  to  6  p.m.:  and  7.4.1  to  10  p.m.  Discussion  on  "The  Pres<  nt 
Position  of  the  Generation  and   L'tilisation  of  Cold." 

Institute  of  Tranaport  (Graduates'  and  Students'  Section).— Tuesdav, 
IJctober  17th.  At  the  Institution  o(  Electrical  Engineers,  Victoria  Eni- 
banltment.  W.C.  At  .5.30  p.m.  Paper  on  "The  EBt<:t  on  Traffic  .■Arrange- 
ments and  Working  Costs  of  Daily  and  Seasonal  or  Periodic  Variation  in 
Passenger  Loads  and  Unbalanced  Traffic  Movement,"  by  Mr.  C.  J.  Selway. 

Institute  of  PhKSics.— Wednesday,  October  18th.  At  the  Institution  of  Elec- 
trical Engineers,  Victoria  Embankment,  \V.C.2.  .^t  6  p.m.  Lecture  on 
"  The    Physicist   in   Electrical    Engineering."   by    Mr.    C.  C.    Paterson. 

Chelmsford  Engineering  Society. —Thursday,  October  19th.  .At  the  East 
Ar--  ;-■,  Insiiuil..  of  AKrieulture.  At  7  p.m.  Paper  on  "  Payment  bv 
K.sv:-.  ■•  b>    Mr.  J.   E.    Powell. 

Chemical  Society.— Thursday,  October  19th.  M  Burlington  House,  W.  At 
t*    p.m.     Ordinary    scientific    meeting. 

Northampton  Engineering  College  Engineering  Society.  —  Thursday, 
Ikiobtr  19th.  At  Northampton  Instilule.  St.  John  Street,  E.C.  At  5.30 
p.m.     Inaugur.il   address  by  the  presidint.    Dr.    R.   M.   Walmsley. 

British  Electrical  Development  Assooiation.- S,M.ESM.\Nsiiir  Conferenci;.— 
Friday,  October  20th.  At  Caxt.m  Hall.  S.W.  At  7.30  p.m.  Paper  on 
"  Fires    and   Cookery    (Small),"    by    Mr.    R.   Smith. 

London  Electrical  Engineers'  Old  Comrades'  Association.— Friday. 
October  I'Oth.  At  the  Bridge  Hou^.-  Hotel,  London  Bridge,  S.E.  At  '7 
p.m.     Sni..kin:;    concert. 

Institution  of  Mechanical  Engineers.— Fri<la\.  October  20th.  .At  the  Insti- 
tution. Stor-y's  Gate,  St.  James's  Park.  .S.W.  At  6  p.m.  Presidential 
address   by    Dr.    H.   S.   Hele-Shaw,   F.R.S. 

Manchester  Electro-Harmonic  Society.- Friday,  October  20th.  At  the 
Albion    Hotel,  Manchester.     .At  7.15   p.m.     First  concert  of  the  season. 

Institution  of  Production  Engineers.— Friday,  October  3ath.  At  the  Royal 
Automobile  Club.  Pall  .Mall,  S.W.  At  7.30  p.m.  Presidential  address  by 
Mr.    M.    R.    I-awrencc. 


NOTES. 

The  E.S.C.A.  Concert.— The  London  Division  of  the 
Electricity  Supply  Commercial  Association  opened  its  winter 
social  .season  with  a  Bohemian  concert,  at  Anderton's  Hotel, 
on  the  6th  inst.,  the  artistes  being: — Miss  Yiolette  Harley 
(Scotch  soprano).  Miss  Pattie  O'Hanlon  (Irish  contralto). 
Miss  Evelyn  Hardy  (cornet).  Miss  Noruh  Blakemore  (com- 
edienne). Mi.ss  Evelyn  Baly  (pianist  and  accompanist).  Mr. 
Francis  Wilmott  (tenor).  Mr.  .\rchie  Naish  (humorist),  Mr. 
Fred  Curtis  "(entertainer),  together  with  Mr.  Sid  George 
(musical  director).  The  artistes  gave  of  their  best,  and  the 
audience  was  very  enthusiastic  in  its  appreciation.  The 
concert  arrangements  were  in  the  hands  of  Mr.  G.  S.  Watts, 
and  the  undoubted  success  of  the  evening  was  largely  due 
to  his  excellent  management. 

.  -\mong  tho.se  present  were  Mr.  D.  C.  "Clark  (chairman, 
London  Division),  who  pre.sided,  supported  by  Mr.  G.  E. 
Smith  (general  secretary),  delegates  from  the  Electrical  Ti'ades 
Union,  and  the  M^Tetary  of  the  Xational  Federation  of  I'lo- 
fessional.  Technical.  AdiiiiniNtrativc,  and  Sujiervisorv  Worki^rs 
(Mr.  W.  C.  Kcayl. 

South  African  Electricity  Act. — H.M.  Trade  Commis- 
sioner at  Cape  Town  has  forwardeil  the  t<:xt  of  the  Electricity 
.\ct,  192'2  (Act  No.  4'2  of  19'22),  which  came  into  operation  on 
September  1st.  a.s  announced  by  the  Governor-General  by  pro- 
clamation in  the  Gazette  of  .\ugust  '27th.  United  Kingdom 
firms  interested  may  consult  the  text  in  question  on  applica- 
titm  to  the  Department  of  Overseas  Trade,  35,  Old  Queen 
Street,  Ivondon,  S.W.I. 

Li){ht  Up,  Please! — ^LijjhtinfJ  material  is  coming  into  use 
again.  It  is  probable  that  on  October  0th  in  the  oflices  and 
works  of  this  country  some  hundreds  r)f  thou.sands  of  lamps 
were  switched  on  for  the  first  time  aft<T  many  months  of  dis- 
use. It  would  appear  that  here  is  some  Imsiness  waiting  for 
the  energetic  contractor.  Probably  iiianV  of  the  lamps  and 
(ittings  are  dirty,  with  shades  broken,  and  the  installation 
generally  in  a  mild  condition  of  tiisorder.  Now  is  the  time 
to  introduce  improved  shades,  alter  positions  of  lights,  sell 
larnp.s,  and  generally  show  the  user  how,  for  a  small  expendi- 
ture, he  can  improve  his  light. 

In  thi>  connection  a  leaflet  Ls  being  circulated  by  the  Elec- 
trical Development  .Association  amongst  electricity  supply 
undertakings  and  others  in  order  to  urge  them  to  increase  their 
local  activities,  v.'hilst  advertisements  are  appearing  before  the 
public.  The  leaflet  is  entitled  "  End  of  Summer  Time,"  and 
contains  a  reproduction  of  two  advertisements  appearing  in 
40  of  the  leading  I^ondon  and  provincial  newspapers.  Taking 
advantage  of  the  occasion  presented  by  the  commencement  of 
the  dark  sea.son,  public  attention  is  drawn  to  the  :  "  Conveni- 
ence and  economy  of  electricity";  "Recent  movements  in 
the  electrical  industry  advantageous  to  the  public";  "The 
definite  and  unalterable  v.iluc  of  the  unit  of  electricity." 

If   local  advertising  and   individual  effort  are   directed    this 


winter  to  making  more  widely  known  the  advantages  of  the 
electric  method,  there  is  little  doubt  that  there  will  be  secured 
lor  each  and  all  engaged  in  the  indu.stry  an  ample  share  of  the 
large  business  awaiting  it. 

.Appointments  Vacant. — Foreman  mechanician  ($300  a 
month,  plus  cost  of  living  allowance),  for  the  Government 
of  the  Federated  Malay  States;  instructor  in  Electricii! 
Engineering  aijd  Electrical  Installation,  for  the  Kingston-o»- 
Thames  Technical  Institute ;  plumber-joint<>r,  for  the  NVolvei- 
hampton  Corporation  electrical  engineering  department;  elec- 
trical engineer  (i'l,'i5U  plus  bonus,  at  present  .£2.37),  for  the 
Salford  Corporation.     (See  our  advertisement  pages  to-day.) 

Fatality. — In  recording  a  verdict  of  "  .Vccidental  death  " 
at  a  Ivceds  inquest  on  October  ;ird  on  James  Leslie  Batty, 
aged  nineteen,  electrician's  apprentice,  the  Coroner  remarked 
that  a  valuable  life  had  been  lost  through  .someone's  care- 
lessness. Whilst  engaged  in  fixing  an  electric  motor  at 
Messrs.  Whitaker's  Ivy  Mills,  Beeston,  Batty  caught  a  flex- 
ible wire  which  connected  an  electric  light  fitting  with  a 
drill  placed  on  a  girder  above  his  head.  The  drill  fell  an 
his  head,  and  it  was  pointed  out  that  this  had  been  caused 
by   someone   leaving   a   loop   hanging  tlown. 

Stoke  Newington  Electrical  Exhibition. — On  Tuesday  last 
a  very  successful  exhibition,  under  the  auspices  of  tho 
borough  electrical  department,  was  inaugurated  by  the 
Mayor,  Councillor  E.  II.  Coumbe,  B.A.  The  exhibition,  which 
closes  to-morrow  night  (it  is  open  from  3  p.m.  to  10  p.m., 
not  8  p.m.  to  10  p.m.,  as  stated  here  last  week),  ig^ 
intended  to  bring  to  the  notice  of  the  general  public  tEe 
numerous  u.ses  to  which  electricity  can  be  applied  for 
domestic  purposes.  In  the  course  of  his  remarks,  Mr.  A.  P. 
Starbuck,  chairman  of  the  Electric  Lighting  Committee, 
stated  that  in  order  to  encourage  the  use  of  domestic  elec- 
trical appliances,  the  Committee  had  decided  to  supply  ap- 
paratus on  the  hire-purchase  system. 

On  the  proposition  of  the  vice-chairman  of  the  Committee, 
seconded  by  Sir  W.  A.  Savory,  the  Mayor  was  cordially 
thanked  for  opening  the  exhibition.  The  visitors  then  went' 
round  the  stands  and  inspected  electric  washing  maehines, 
.sewing  machines,  electric  cookers,  ovens,  &c.  The  follow- 
ing is  a  complete  list  of  exhibitors  : — The  British  Electrio 
Transformer  Co..  Ltd.,  showing  electric  cookers  and  ovens, 
irons,  kettles,  etc.;  Frank  Feesey  &  Co.,  displaying  the 
"Cascade"  electric  washer  and  ironer;  Linzell,  Dickensoi 
and  Co.,  electric  sewing  machines,  .\.B.C.  washing  machines, 
vacuum  cleaners,  ifcc. ;  R.  Stephenson,  electric  bowl  fires; 
electrical  lamp  standards  and  fittings,  &c. ;  J.  H.  Golding, 
wireless  receiving  sets;  tte. ;  the  Hotpoint  Electric  Appliance 
Co.,  electric  cookers,  toaslers,  bowl  fires,  &c.\  the  Brompton 
and  Kensington  Accessories  Co.,  electric  ovens, ,  bowl  fires, 
toasters,  irons,  &c. ;  W.  E.  Westwood,  wireless  receiving  sets) 
&c.:  W.  T.  Henley's  Telegraph  Works  Co..  and  the  Russell 
Electrical  Appliances  Co..  also  showed  a  number  of  interest*' 
ing  devices  for  hou.sehold  use.  - 

Manchester  Electro^ Harmonic  Society. — ^We  mav  reminiJ 
our  Manchester  and  district  readers  that  the  first  concert  of  ~ 
this  Society  for  the  present  season  will  be  held  on  Friday, 
October  20th,  at  7.15  p.m..  at  the  Marble  Hall.  Albion  Hotel, 
Manchester.  Further  concerts  will  be  held  on  the  third  Friday 
of  November,  December,  and  .Tanuary.  February  and  March. 
On  Friday  next  the  chair  will  be  taken  by  the  president  of  the 
Society,  Mr.  J.  A.  Robertson,  M.I.E.E.,  and  the  following  are 
the  artistes: — Soprano,  Madame  Nellie  Keighley ;  tenor,  Mr. 
.\rthur  Wilkes;  bass,  Mr.  Hamilton  Harris;  entertainer,  Mr. 
Essler  Ke.ssen ;  pianoforte  soloist  and  accompanist.  Mr.  Gran- 
ville Hill.  Tlie  Society  extends  a  cordial  invitation  to  electrical 
friends,  and  the  hon.  secretary,  Mr.  W.  Kirkhara,  196.  Deans-, 
gate,  Manchester,  will  be  pleased  to  receive  any  application.S] 
for  inernber.ship.  Mr.  W.  .T.  Smith,  as  hitherto,  is  actiu'.;  asj 
musical  director,  and  it  is  intended  that  the  ct^ncerts  shall  be! 
of  a  high-class  as  in  the  past. 

The  Zehnder  Battery. — In  the  first  instalment  of  our 
description  of  the  exhibits  at  the  Wireless  Exhibition  we  illus 
trated  a  special  h.p.  battery  in  which  the  long  thin  plates  > 
are  contained  in  a  number  of  glass  test  tubes  mounted  on  a 
framework.  It  should  be  pointed  out,  however,  that  riy 
battery  of  this  type  has  been  imported  into  this  countr)  ' 
from  Switzerland  for  the  last  twenty  years  by  Messrs  | 
Lst^nthal  A-  Co.  under  the  name  of  the  "  /ohnder  "  h.p  ■ 
battery.  Many  batteries  of  this  type  are  in  use  in  the  TTr^itet  t 
Kingilom  for  h.p.  research  work,  particular  care  having  beei'j 
taken  in  their  con.struction  to  perfect  the  insulation  fron 
earth. 

Gas  Fires. — One  of  the  Ixindon  gas  companies  is  at  thij"! 
present  time  circularising  consulting  engineers,  offerini 
them  modern  gas  fires  en  trial  for  about  a  month  free  of  cost 
after  which  they  may  hire.  buy.  or  return  them.  Tliis  com 
pany  claims  that  it  has  3.000  medical  men  using  modern  ga 
fires.  It  also  offers  consultants  to  put  in  perfect  order  an 
cas  fires  which  they  may  now  he  using  free  of  charge  an 
to  repeat  this  attention  annually.  It  further  .states  that  i 
is  always  prepared  to  install  free,  so  far  as  fixing  is  cor 
eerned,  any  gas  appliances  for  water-heating,  lighting,  cool  \ 
ing.  or  other  purposes.  This  appears  to  be  part  of  a  welrj 
designed  campaign  to  capture  all  those  who,  in  the  couni 
of  their  business,  are  likely  to  advise  or  to  influence  pub)  || 
opinion 
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A  Loud  =  speakin>5  Feat.— At  the  Grand  Rally  of  Boy  .Scouts 

1111(1  Wdir  (  iil)s  at  Alexandra  Park  on  Octahvs  7tli  to  welcome 
the  I'riiKv  ol  Wales,  II.R.H.  .spoke  to  some  100,000  spectators 
tlirough  ■■  Maynavox  "  loud  .speaker.^.  At  the  Wolf  Cubs' 
gatheVinj,'  the  I'rince  addicswil  the  cubs  through  a  4-button 
microphone,  a  two-stage  aniplilier,  and  one  loud  speaker.  The 
speech  i.s  said  to  have  Ix-en  clearly  heard  by  15,000  cubs  and 
tnousands  of  .spectators.  At  the  (Jrand  Kally  he  again 
;,poke  through  the  4-button  niicroplione  (one  :^-stage  amphfier 
liidng  fitted  underneatli  the  platform)  and  live  "  Magnavox  " 
loud  speakers  erected  1(1  ft.  from  the  ground  on  temporary 
towers,  at  convenient  spots  in  the  grounds.  Again 
the  address  was  clearly  heard  Ijy  some  60,000  boy 
scouts  and  approximately  -10,000  spectators,  over  an 
area  of  190  acres.  The  Prince  spoke  some  distance 
away  from  the  tran.smitter,  so  that  the  result  achieved 
may  be  said  to  be  noteworthy.  A  very  curious 
incident  may  be  mentioned:  one  of  the  .\lexandra  Palace 
attendants,  who  has  been  deaf  for  some  years,  heard  every 
woiil  of  the  speech  in  the  grounds  some  'JOO  ft.  away  from  the 
nearest  "  Magnavox."  This  was  not  the  Prince's  first 
aiMiuaintance  with  the  device,  as  he  addressed  an  enormous 
audience  through  its  medium  at  San  Diego,  California,  during 
his  visit  there  la.st  year;  it  is  therefore  not  .surprising  that 
he  spoke  into  the  microphone  like  an  adept,  The  whole 
in.stallation  was  carried  out  by  Marconi's  Wireless  Telegraph 
Co.,   Ltd. 

Biimingham  and  District  Electric  Club.^The  forthcom- 
ing arrangements  of  this  club  include  :  first,  the  lecture  to- 
jnorrow,  Saturday  evening  (see  om'  weekly  calendar) ; 
second,  the  Annual  Ladies'  Night  (whist  drive  and  dance) 
on  Friday,  October  '.27th,  at  the  Grand  Hotel  (6s.  each  single 
ticket,  including  refreshments);  and,  third,  a  snooker  handi- 
cap (entrance  fee  '2s.  Gd.),  for  which  names  have  to  be 
given  to  the  hon.  sec,  Mr.  F.  S.  Ette.  14,  Harbui'y  Road, 
Cannon  Hill,   Birmingham,  by  Monday  next. 

Batteries  by  Air.— Thk  Chloride  Electrical  Storage  Co., 
Lth.,  recently  received  an  urgent  order  by  telegraph  from 
Paris  for  .some  special  motor-car  batteries.  These  were  packed 
and  se4it  by  passenger  train  to  Croydon,  loaded  into  an  aero- 
plane of  the  Instone  line,  which  carries  the  air  mails,  and 
delivered  in  Paris  the  day  after  the  order  was  received. 

Educational.— Training  in  Electrical  Engineering.— 
The  Board  of  Education  is  now  able  to  announce  that  the 
Institution  of  Electrical  Engineers  has  consented  to  co- 
opeiate  with  it  in  arrangements  for  the  award  of  certificates 
and  diplomas  in  electrical  engineering  to  students  in  techni- 
cal schools  and  colleges  in  England  and  Wales.  Under  the 
agreement  which  has  been  reached  certificates  and  diplomas 
will  be  issued  jointly  by  the  Institution  and  the  Board  on 
the  successful  completion  of  approved  courses.  The  scheme 
will  provide  for  the  issue  of  "  diplomas  "  in  connection  with 
full-time  courses  and  of  "  certihcates  "  in  connection  with 
part-time  courses.  Certificates  and  dipfomas  will  be  of  two 
grades,  according  as  the  courses  to  which  they  relate  are 
classed  as  "  senior  "  or  "  advanced."  Detailed  arrange- 
ments for  the  administration  of  the  scheme  will  be  shown  in 
1  ules  which  are,  now  in  course  of  preparation  and  will  be 
issued  shortly.  Meanwhile,  should  the  authorities  of  any 
school  in  England  desire  further  information,  their  inquiries 
should  be  addressed  to  the  expert  insiJector  in  engineering 
t)  whom  the  courses  of  the  school  are  assigned  for  iuspqc- 
tion.  Inquiries  from  the  authorities  of  a  school  in  Wales 
should  be  addressed  to  the  secretary  of  the  Welsh  Depart- 
ment,  Board  of  Education. 

Electricity  E.xtensions  at  Stafford. — On  October  4th  iiii- 
purtant  extensions  to  the  (.'orporation's  electricity  under- 
taking, which  have  been  carried  out  at  a  cost  of  something 
like  £100,000,  were  inaugurated  by  the  Mayor  (Aid.  T.  A. 
Dunn),  who  was  presented  by  the  contractors  with  a  gold 
key  for  the  purpose  of  unlocking  the  power-house  doors. 
After  the  inspection,  a  large  eompiiuy  sat  down  to  lunclieon 
under  the  presidency  of  Councillor  K.  E.  Meade  (chairman 
of  the  Electricity  Committee),  supported  by  the  Mayor  and 
Mayoress,  members  and  officials  of  the  Corporation,  and 
several  visitors,  including  Mr.  .\rthur  Ellis,  of  Cardiff,  and 
Mrs.  Ellis;  Mr.  W.  A.  Jack.son  (West  Bromwich  Corpora- 
tion); Mr.  S.  T.  Allen  (Wolverhampton  Corporation)  and 
Mrs.  Allen;  Mr.  ,1.  C.  C.  De  Ren/.i  (Newcastle,  Stafls.) ; 
Mr.  H.  A.  fuUock  (Leek,  Staffs.),  and  representatives  of  the 
contractors  who  had  been  engaged  in  carrying  out  the  exten- 
sions. 

The  Mayor  submitted  the  toast  of  "  The  Electricity  Under- 
taking." and  .said  he  believed  that  the  electricity  undertaking 
vvould  yet  prove  one  of  Stafford's  best  assets.  They  were  for- 
tunate in  having  two  engineers  at  the  head  of  affairs.  They 
liad  as  manager  Mr.  W.  H.  Robins,  to  whom  no  small  portion 
of  the  success  of  the  present  movement  was  duo,  because  he 
had  designed  the  extensions.  Then  they  had  as  chairman  of 
the  committee  a  qualified  engineer,  one  who  occupied  the 
[losition  which  Mr.  Robins  held  to-day,  for  some  years. 

Responding  to  the  toast,  Mr.  R.  E.  Meade  said  that  in  the 
last  few  years  there  had  been  a  most  phenomenal  advance  in 
the  application  of  electrieifv  for  practically  all  purposes.     The 


scheme  of  extensions  bad  been  entirely  jugtitied  by  the  Elec 
tncity  Commissioners,  whose  approval  had  been  further  em- 
pha,sised  by  their  saying  that  in  future  they  would  have  an 
extended  area  of  supply.  The  committee  fully  appreciated  the 
work  of  the  electrical  engineer  (Mr.  Robin.s),  and  the  borough 
engineer  (Mr.  Plant),  who  had  had  some  very  difficult  work 
to  do  in  connection  with  the  extensions.  In  conclusioD,  Mr. 
.Meade  proposed  the  toast  of  "  The  Contractors." 

Mr.  A.  (;.  Deverill,  of  the  Brush  Electrical  Engineering 
Co.,  Loughborough,  acknowledged  the  toast,  and  on  behalf 
ol  those  who  had  been  concerned  in  the  extensionfi  presented 
Mr.  Meade  with  a  massive  silver  rose  bowl  as  a  mark  of  their 
appreciation  "  in  having  as  chairman  of  .the  Electricity  Com- 
mittee an  engineer." 

Proposing  the  toast  of  "  The  Chairman,"  Mr.  .Arthur  Ellis 
expressed  the  opinion  that  there  was  ample  room  for  the 
development  of  both  electricity  and  gas  undertakings  to  the 
advantage  of  the  community.  If  they  could  only  get  back  U} 
pre-war  conditions,  get  rid  of  industrial  unrest,  and  bring  all 
parties  in  industry  together  for  the  benefit  of  the  community, 
the  demand  for  electricity  would  be  increased  by  many  hun- 
dreds per  cent. 

Leominster  Trades  Exhibition. — .\  large  and  well- 
equipped  stall  was  held  at  the  above  exhibition,  which  closed 
on  October  7th,  by  Messrs.  Edwards  A  Aum.stroxo,  Ivtd., 
engineers  to  the  Stroud,  Tewk(;sbury.  Chippenham,  Trow- 
bridge, Melk.sham,  Talgarth,  Leominster.  Ckencester,  .\bing- 
don,  Ledbury,  and  Ruthin  Electricity  Supply  Companies. 

The  exhibits  included  Eureka  vacuum  cleaners,  Revo  and 
Cosmos  electric  irons,  kettles,  toasters  and  fires,  Osglim 
night  lights,  and  a  large  selection  of  artistic  light- 
ing fittings.  The  stall  was  under  the  supervision  of  Mr. 
H.  H.  Spurrier,  the  Leominster  manager  and  representative 
of  Messrs.  Edwards  &  Armstrong,  Ltd.  Mr.  .1.  M.  C.  Field 
was  specially  sent  from  the  head  office  at  Stroud  to  demon- 
strate the  various  apparatus.  Cooking,  baking,  toasting,  iron- 
ing, water  boiling  by  immersion  heaters  and  boilers  was 
actually  performed  on  thi^  stall.  A  special  effort  was  made 
by  means  of  practical  demonstrations  to  show  the  many 
applications  of    modern    electricity. 

The  people  "  in  from  the  counti-y  "  were  particularly  in- 
terested, and  many  of  them  expressed  great  surprise  at  elec- 
tric cooking,  some  of  them  remarking  that  they  thought 
"  there  was  no  heat  in  electricity." 

An  electric  sewing-machine,  controlled  by  hand  or  foot, 
was  exhibited  at  another  stall  by  Mr.  H.  Feasey.  local  mana- 
ger of  Messrs.  Singers,  Ltd.  ;  a  6-bar  Belling  electric  fire  and 
also  an  ornamental  standard  reading  lamp  were  included 
amidst  realistic  surroundings  at  the  stall  of  Messrs  Pennell 
and  Stafford,  furniture  manufacturers,  L(>ominster.  Brisk 
trade  was  fione,  and  the  publicity  value  of  the  demonstration 
alone   made  the  stalls  an  excellent   business  proposition. 

Broadcasting    Rules. — The  Britisli   Broadcasting  Co.    has 

issued  a  list  of  conditions  which  brotidt'ast  receivers  should 
fulfil  to  obtain  Po.st  Office  approval.  On  September  •20th  the 
Postmaster-General  su.spended  the  issue  of  licences  for  the 
reception  of  wireless  telegraphy  and  telephony  (except  in 
cei  tain  cases)  pending  the  agreement  on  conditions  then  bein^ 
negotiated  between  the  various  firms  concerned.  The  condi- 
tions now  announced  are  as  follows:  — 

1.  Thafc  all  types  of  broadcast  receivers  may  be  constructed 
for  the  reception  of  signals  of  any  wave  lengths. 

•i.  That  the  apparatus  shall  be  so  constructeil  that  it  is 
difficult  to  change  the  arrangement  of  the  circuits  embodied  in 
the  design  by  means  of  external  connections. 

y.  The  following  units,  each  of  which  must  consist  of 
apparatus  assembled,  connecteil,  and  mounted  in  a  single  con- 
tainer,   shall    be   approved  :  — 

(«)  Conii>ined  tuner   and   rectifier, 

(/))  Combined  tuner,  high-frequency  amplifier,  and  rectifier, 

(c)  .Vudio  frequency  amplifier  (of  valve  or  other  type). 

.\ny  combination  of  two  or  three  of  the  above  separate  units 
(«),    (fa),  and   (c)   will  be  allowed. 

4.  No  receiving  apparatus  for  general  broadcast  purposes 
shall  contain  a  valve  or  valves  so  connected  as  to  be  capable 
of  cau.sing  the  aerial  to  oscillate. 

0.  Where  reaction  is  used  on  to  the  first  rtveiving  circuit 
it  must  not  be  adjustable,  but  must  bo  fixed  and  incapable  of 
causing   oscillation. 

6.  Vi'here  reaction  is  used  between  a  second  or  subsequent 
valve  on  to  (he  anode  circuit  of  a  valve  connected  to  tlu' 
aerial  and  there  is  no  sp<>cific  coupling  provided  lietween  the 
first  receiving  circuit  and  the  first  anode  circuit  the  reaction 
may  be  adjustable. 

7.  Tests  of  sets  will  be  made  on  two  aerials,  one  30  ft.  long 
and   the  other  IM  ft.   long. 

H.  The  sets  will  lie  tested  for  the  production  of  oscillations 
in  the  aerial  and  for  interference  properties  with  a  factor  of 
.safety,  i.''..  increasing  the  high-pressure  battery  by  about  30 
per  cent.,  changing  valves,  &c.,  but  not  by  altering  any  sol- 
dered connections. 

i).  The  Postmaster-General  must  be  satisfied  that  sets  con- 
taining reaction  can  be  rea.sonably  repeated  with  consistent 
conditions. 

10.  After  approval  the  type  will  be  given  a  Post  Office  regis- 
tered number,  and  makers  must  eee  that  the  sets  fulfil  tl-- 
the   non-iuterfeiing   conditions  before  they  are  sold.     .\tl  nrr- 
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sold  under  the  broadcast  licence  shall  bear  the  registered  trade 
mark  of  the  broadcasting  company  and  the  Post  Office  regis- 
tered number 

11.  The  unit  or  set  approved  as  the  pattern  instrunent  of  a 
type  shall  be  retained  without  alteration  l)y  the  maker.  The 
Postmaster-tieneral  shall  have  the  riflht  at  any  time  to  select 
any  set  of  an  approved  type  for  t«st  to  see  that  the  set  is 
reasonably  similar  to  the  approved  pattern.  In  the  case  of 
sets  of  an  approved  type  employing  reaction  being  found  to 
oscillate  the  aerial,  the  Post  Office  may  cancel  the  authori- 
sation of  the  future  sale  of  that  type.  No  change  in  the 
design  of  any  set  or  unit  may  be  made  after  approval  witli- 
out  the  previous  sanction  of  the  Postma.ster-General. 

A  New  B.L.I.C.  Magneto.— The  British  Liijhtin.u  and 
Ignition  Co.,  Ltd.,  has  introduced  a  new  magneto,  which  we 
liope  to  describe  next  week,  that  appears  to  be  a  considerable 
advance  in  magneto  design,  possessing  unusual  features  of 
considerable  interest.  It  is  known,  of  course,  that  cobalt  steel 
IS  something  like  four  times  as  efficient  as  a  magnet,  as  com- 
pared with  tungsten  steel.  The  new  magneto  takes  advan- 
tage of  this  fact ;  consequently  its  size  and  weight  are  con- 
siderably reduced.  Moreover,  by  having  a  rotating  magnet, 
11  has  been  possible  to  introduce  other  advantages  into  the 
design  of  the  new  machine. 

Chester  Electricity  Extension. — Si'eci.^l  ORDER.^)n  Sep- 
tember -iTth  the  Chester  City  Council  adopted  the  minutes 
of  the  Electricity  Committee  dealing  >vith  the  above-men- 
tioned Special  Order.  The  Electricity  Ci^nmissioners  had 
decided  to  exclude  frum  the  area  of  supply  under  the  Order 
a  portion  of  the  Hawarden  Rural  District,  and  informed  the 
Committee  that  the  Hawarden  R.D.C.,  which  obtained  a 
Provisional  Order  in  respect  of  part  of  the  District  in 
1914,  had  had  no  real  opportunity  of  exercising  its 
powers;  an  application  from  the  R.D.C.  in  respect  of 
the  remainder  of  the  area  was  under  consideration, 
and  strong  representations  had  been  made  to  the  Com- 
missioners against  the  inclusion  of  any  portion  of  the 
Rural  District  in  the  aiea  of  supply.  The  Commissioners 
were  not  satisfied  that  sufficiently  strong  grounds  existed  for 
over-riding  the  opposition  of  the  Hawarden  local  authority. 
The  Committee  protested  again.st  this  decision,  which,  it  con- 
tended,-was  in  contradiction  to  the  action  taken  by  the 
Commissioners  with  respect  to  the  distribution  of  electricity 
in  the  Urban  District  of  EUesmere  Port  and  Whitby,  lii 
which  case  the  Commissioners  made  the  Council  surrender 
its  order  and  placed  the  distribution  in  the  hands  of  a  power 
company.  Moreover,  strong  rei]iesentations  had  been  made 
by  the  largest  industrial  concerns  and  ratepayers  in  the 
area  in  favour  of  its  inclusion  in  the  Special  Order,  and  the 
Committee  had  been  advised  by  its  own  electrical  engineer 
(Mr.  S.  E.  Brittou)  and  by  an  independent  consulting  engi- 
neer that  on  technical,  financial,  and  administrative  grounds 
the  portion  of  the  Hawarden  area  should  be  included  in  the 
Special  Order — otherwise  both  parts  of  the  district  would 
.suffer.  The  Committee  expressed  confidence  that  Col.  Ekin 
had  so  reported  to  the  Commissioners,  and  requested  them 
to  reconsider  their  decision.  The  reply  of  the  Commissioners, 
read  at  the  meeting,  was  that  they  could  not  alter  then- 
decision. 

It  was  explained  that  the  question  was  purely  one  of  dis- 
tribution', and  that  if  a  bulk  supply  were  obtained  from  the 
North  Wales  Power  Co.  for  both  Chester  and  the  surround- 
ing district,  that  would  not  change  the  situation  with  regard 
to  distribution. 

In  his  evidence  at  the  inquiry  held  by  Col.  Ekin,  Mr. 
Britton  maintained  that  to  take  out  of  the  Order  that  part 
of  the  area  which  was  in  the  Rural  DiiStrict  of  Hawarden 
would  destroy  the  value  of  the  scheme  as  a  whole;  the  capi- 
tal expenditure  would  not  be  materially  reduced,  and  the 
area  of  the  Tlural  District  Council,  very  long  and  narrow, 
largely  mountainous  and  thinly  populated,  except  in  the 
north,  did  not  lend  itself  to  a  reliable  and  efficient  system  of 
distribution,  or  to  a  cheap  supply  of  electricity.  Ho  sug- 
gested, therefore,  that  the  northern  portion  .should  be  merged 
in  the  Chester  area,  and  the  southern  portion  in  the  Wrex- 
ham area.  The  district  out'ined  was  particularly  symmet- 
rical, covering  72  sq.  miles,  all  of  which  was  within  6  miles 
of  the  city  boundaries,  and  containing  a  population  of  nearly 
70,(X)0.  'The  scheme  included  a  ring  main  at  fi.GfK)  volts,  wliicii 
would  be  seriously  affected  liy  the  exclusion  of  the  Hawarden 
area. 
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Institution  of  Electrical  Engineers. — South  Miki.ands 
Ck.ntre. — Students'  Sfrtioti. — The  programme  of  arrangements 
for  the  fir.st  half  of  the  ^'.^■2■l-'£i  .stission  of  this  section  (Bir- 
mingham) has  been  i^^sued.  Mr.  .1.  A.  Cooper  delivered  his 
chairman's  address  on  October  Oth,  .and  on  the  16th  the  annual 
supper  will  be  held,  while  on  October  30th  Mr.  L.  B.  Francis 
is  to  read  a  paper,  entitled  "  Energy  Meters  Used  on  a.c. 
Systems." 

Westekn  Centrr. — The  first  meeting  of  the  present  session 
was  held  at  Bristol  on  October  '.Uh.  .\fter  the  transaction  of 
routine  business,  Mr.  A.  0.  MacWhirfer  made  a  presentation, 


on  behalf  of  the  members  of  the  Centre,  to  Mr.  and  Mrs.  A.  .J. 
Newman  on  the  occa.sion  of  their  recent  marriage.  -He  said 
that  on  the  occasion  of  the  Sunuuer  Meeting  of  the  In.stitu- 
tion  in  ISt'iO  Mrs.  Newman  was  responsible  for  the  whole  of 
the  arrangements  at  Cheddar  and  Weston-super-Mare,  and  it 
was  due  in  no  small  measure  to  her  energies  that  the  events 
al  those  places  were  so  successful.  Her  marriage  with  Mi-. 
Newman  alVorded  the  Western  Centre  the  opportunity  to 
show  the  appreciation  they  felt  and  the  esteem  in  which  Mr. 
Newman  was  held.  Tlie  gift  t<iok  the  form  of  a  very  lino  old 
oak  chest  and  a  silver  card  tray.  Mr.  Newman  expressed 
th'^  thanks  of  Mrs.  Newman  and  him,>ielf  for  the  beautiful 
gilts. 

A  hearty  vole  of  thanks  was  accordnl  to  Mr.  MacWhirter, 
the  retiring  chairman,  after  which  Mr.  F.  Tremain  deliveied 
his  inaugural  address,  giving  some  very  interesting  Jtersonal 
reminiscences  of  the  early  research  work  he  carried  out  when 
attached  to  the  Post  Office  Engineering  StalT.  Mr.  Tremain 
also  suggested  a  method  of  thermal  storage  of  electrical 
energy  in  the  hot-water  tanks  now  disu.sed  owing  to  the 
extensive  substitution  of  gas  and  electric  cookers  for  the 
kitchen  range.  These,  he  suggested,  should  be  heated  dur- 
ing the  night  by  in-.mer.siou  heaters.  This  would  tend  to  im- 
prove the  load  factor  of  the  generating  station  and  so  realise 
to  some  extent  a  cheap  and  abundant  supply  of  electrical 
energy. 

Junior  Institution'  of  Engineers. — At  the  lirsl  meeting;  of 
the  new  session  of  the  Institution,  held  on  October  (ith.  Mr. 
W.  A.  Tookey  dealt  with  the  subject  of  "'Engineering  iu  Bacon 
Factories."  This  was  the  first  meeting  to  be  held  in  the  new 
rooms  which  the  Institution  took  possession  of.  The  president, 
Mr.  C.  H.  Wordingham,  occupied  the  chair,  and  the  pre^'ident- 
elect,   Capt.  M.   Rial!  Sankey,  also  attended. 

The  Institution  of  Civil  Engineers. — It  is  announced  th;it 
H.R.H.  the  Duke  of  Connaught  has  kindly  con.sented  to  un- 
veil the  Roll  of  Honour  which  has  been  erected  at  the  Insti- 
tution of  Civil  Engineers  to  the  memory  of  its  members  and 
students  who  lost  their  lives  in  the  war.  The  ceremony  will 
take  place  at  4  p.m.  on  I<^iday,  October  'iTth. 

Royal  Philosophical  Society,  Glasgow. — .\t  the  lirsl  nieti- 
ing  of  the  Society  for  the  1023-19"2y  session,  Prof.  Richanl 
Whiddingtou,  M..V.,  D.Sc,  Cavendish  Professor  of  Physics  in 
Leeds  L'niversity,  delivered  a  lecture  on  "  Measurement  by 
Wireless."  The  chair  was  occupied  by  Mr.  Charles  R.  Gibson, 
F.R.S.E.,  president.  Prof.  Whiddington  gave  an  account  of  a 
new  apparatus  devised  by  him  two  or  three  years  ago,  in 
which  wireless  circuits  were  made  to  oscillate  at  ten  millii)n 
frequency,  or  thereabouts,  and  harne!5.sed  to  a  devicji  primarily 
intended  to  measure  minute  length  changes.  Until  the 
apparatus  was  devised,  the  most  sensitive  arrangement  was 
the  so-called  interferometer,  which  was,  howevei-,  limited  in 
its  sensitiveness  by  the  fact  that  light  it.self  had  a  structure — 
being  a  form  of  wave  motion.  Such  an  apparatus,  in  iaet, 
was  only  capable  of  indicating  changes  in  length  of  the  same 
order  as  the  -wave  length  of  light.  The  new  apparatus,  he 
said,  was  not  limited  in  this  manner,  and  had  been  made  to 
indii-ate  changes  many  hundreds  of  times  less.  It  was  Bot 
very  diffi(-ull,  in  fact,  to  measure  changes  in  length  sr)  small 
as  one  two-hundred  millionth  of  an  inch,  a  distance  of  about 
the  same  magnitude  as  the  diameter  of  a  hydrogen  atom. 
Experiments  were  shown  with  a  rough  form  fif  the  ajiparatiis, 
only  capable  of  indicating  one  ten-miliiontli  [larl  of  an  iiuu 
or  so. 

Finsbury  Technical  College  Old  Students'  Association. — 
TTie  eleventh  annual  dinner  of  the  .Association  will  lie  held 
at  the  Engineers'  Club.  Coventry  Street,  on  Saturday,  Novem- 
ber Ith.  when  tlie  chair  will  be  taken  bv  the  president,  Mr. 
W.  (!.  Head,  M.I.Mech.E.  Old  students  of  the  College  may 
obtain  tickets  (price  10s.  fid.  each)  and  particulars  of  the 
Association  from  the  lion,  .secretai-v,  Mr.  H.  P.  G'ly,  71,  ■ 
Silver  Street. 

Edinburgh  Radio  Society.—"  Modern  T<lei;raphy  "  was 
the  subject  of  a  lecture  delivered  by  Majoi-  .A.  A.  Gayne, 
D.S.O.,  Controller  of  Telegraphs  at  Edinburgh,  at  a  joint 
meeting  of  the  Bdinl)urgh  Radio  Society  and  the  Telegraph 
and  Telephone  Sot-iety.  The  development  of  line  telegraphy 
from  the  earliest  instruments  to  the  present  complex  multiple 
appai-atiis  and  the  Imperial  cable  was  sketched. 

Bradford  Engineering  Society. — Mr.  Ch.-irles  K.  AUsopj). 
sales  managei-  to  the  liradford  Corjioration  Electricity  De|iai-I- 
ment.  in  bis  address  as  iircsident  (for  the  .second  year)  of  iIm- 
Society  last  week,  spo!;e  on  "  The  Development  of  Pul  lie 
Electricity  Supply,"  and  indulged  in  some  inedictions  as  to 
the  future.  He  outlined  the  early  history  of  electrical  discovery 
anil  working  from  .SOO  B.C.,  and  remarked  that  the  present  re- 
nin n-es  of  fuel  were  steadily  being  depleted,  and  if  science 
did  not  disclose  new  sources  of  energy  it  would  become  neces- 
sary for  the  civilised  people  of  the  future,  after  exhausting 
their  existing  known  sources  of  energy,  to  cluster  again  round 
the  cradle  of  civilisation,  the  MediteiTanean.  with  the  sun  as 
the  diiect  source  of  heat  and  light.  The  doom  of  coal  was  at 
hand,  and  there  was  a  frantic  search  for  new  fuels,  as  a  result 
of  which  thousands  of  gallons  of  motor  spirit  had  already 
been  obtained  from  sawdust  and  wood  pulp  by  the  use  of 
bacteria.  Some  emineDt  authorities  were  of  opinion  that 
atomic  energy  would  supply  the  future  needs   and  that  radium 
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[lointed  the  way  to  z  higher  realisation  of  life.  One  of  the 
juvs  of  electrical  engineering  science  was  that  one  never  knew 
wiiiit  would  come  next.  Considering  the  progress  of  ecientf 
ill  (itlier  directions,  it  was  not  difficult  to  imagine  that  at  ni) 
distant  date  wircle.ss  tranmission  of  much  larger  volumes  of 
I'loctiical  energy  would  be  accomplished.  He  had  been  tuld 
that  in  Gemiauy  this  had  recently  been  done,  and  in  France 
\1.  Maurice  Leblanc  had  presented  a  scheme  to  the  French 
Acadi'my  of  Science  for  supplying  power  to  railway  trains 
u'itliiiut  contacts.  This  proposal  n-as  only  an  idea  as  yet,  but 
(he  inventor  was  to  be  congratulated  on  the  remarkable 
breadth  of  vi.'iion  he  had  displayed.  Mr.  .\llsopp  concluded  by 
reviewing  the  creation  and  great  development  of  the  Bradford 
t'lirpiiration  electricity  undertaking. 

(ilas}|o\v  Corporation  Electricity  Department  lingineerinjl 
Society. — 'I'he  ln>t  niccting-  of  the  Socielv  fur  Ihe  1022-23 
«'s.si(in"  was  hcM  i.n  October  -ind,  wlien  Mr.  K.  15.  Mitchell, 
engineer  and  manager  of  tlie  Electricity  Department  atid  presi- 
dent til  the  Soeietv,  delivered  his  annual  address.  Mr. 
Miteliell  reviewed  lirieHy  the  development  nf  the  department 
during  the  ]iast  year,  and  dealt  with  the  diflicidties  to  be 
overciime  and  the  objects  to  be  striven  for  in  ord^r  to  achieve 
the  most  etlicicnt  operation  ct  the  Glasgow  undertaking.  Mr. 
Miteliell  recently  paid  a  visit  to  Holland,  and  was  able  to  show- 
a  (ilin  and  a  nundier  of  interesting  lantern  slides  illustrating 
electrical  developments  in  that  country.  He  outlined  the 
system  adojited  for  the  provision  of  electricity  supply  in  the 
Dutch  provinces  and  throughout  the  country.  There  was  a 
large  attendance  of   members. 

Electrical  Society  of  Glasgow. — The  chairman  id  the 
Society  for  the  192-2- iS  session  is  Mr.  Robert  .-X.  T're.  On  Sep- 
tember 19th  members  visited  the  works  of  the  Falkirk  Iron 
Co..  Ltd.,  and  on  Octol>er  3rd  a  debate  took  place  on  the 
subject  of  "  .\re  Cheap  fn.stallations  Necessary?  "  The 
.-iffirmative  was  taken  by  Mr.  .1.  D.  ilackenzie,  and  the  nega- 
tive by  Mr.  .-Mec.  Lindsay,  supported  by  Mr.  Andrew 
flutcheson.  \  keen  discussion  ensued,  the  members  being 
uf  the  opinion  that  the  answer  to  the  question  was  in  the 
affirmative.  The  Society  is  in  a  flourishing  condition,  and 
now  boasts  150  memliers. 

Chelmsford  Engineering  Society. — Capt.  H.  Riall  SanUey 
is  the  president  for  tiie  19-2-2--2.3  session  of  the  Society ;  he 
delivered  his  presidential  address  on  October  oth,  and  Mr.  P!. 
Horlase  Matthew^s  was  to  read  a  paper  on  "  Electricity 
.Vpplied  to  .'Agriculture  "  on  October  l-2th.  .^n  attractive 
programme  has  Ijeen  arranged  for  the   season. 

Blackburn  Technical  Society. — .Addressin;:;  the  Society, 
on  Friday,  Mr.  1).  M.  Plollins,  of  the  British  Northrop  Lcwm 
Co.,  condemned  the  con.servatism  of  the  Lancashire  textile 
manufacturer,  which  prevented  the  best  use  being  made  of 
the  electric  drive;  it  resulted  in  a  lack  of  appreciation  as  to 
wher-e  and  how  to  make  use  of  electrical  energy  to  the  best 
advantage.  Price  seemed  to  be  the  predominant  factor,  if 
a  better  thing  cost  more,  no  matter  what  its  saving,  it  w-as 
condemned  as  not  worth  having.  Mr.  Hollins  predicted  a 
great  future  for  electrical  energy  as  applied  to  industry. 

Association  of  Mining  Electrical  Engineers. — M  the  recent 
annual  assembly  at  Ni  ttingham  Mr.  A.  B.  Muirhead,  the 
president,  referred  to  the  compulsory  examination  of  colhery 
electricians.  He  thought  that  the  adoption  of  the  Associa- 
tion's examination  as  a  standard  w-as  not  feasible,  as  there 
were  many  colliery  electricians  who  were  thoroughly  capable 
of  carrying  out  their  duties  while  not  possessing  sufficient 
theoretical  knowledge  to  attack  the  .Association's  examina- 
tion. Members  should  reali.se  that  they  ran  a  great  risk  of 
alienating  the  sympathy  of  a  large  number  of  the  leading 
men  of  the  mining  industry  if  they  looked  favourably  iip(jn 
the   que.stion    of    official    certification    of   colliery   electricians. 

Electrical  Power  Engineers'  Association. — Southkkx  Divi. 
siON. — The  following  lectures  have  been  arranged  by  the 
C<iuncil  for  the  session  19-2'2-19'2-i  at  the  In.stitution  of  Elec- 
trical Engineers  : — November  3rd,  "  On  the  .Application  of 
Radio  Methods  to  the  Distant  Control  of  Electrical  .Appara.- 
Uis,"  Mr.  r.  R.  Coursey ;  Decemlier  1st.  "The  Scope  of 
Publicity  in  a  Public  Service,"  Mr.  J.  W.  Beauchamp; 
lanuary  5th,  "  Water  Treatment  as  it  Concerns  Electricity 
I  iener.iting  Stations,"  Mr.  .1.  H.  Paul;  February  3rd, 
"  Characteristics.  Operation  and  Maintenance  of  Under- 
jroinul  Cables,"  Mr.  .\.  I.  Tracey,  chief  electrician  and 
issistant    manager,    Messrs,    Johnson    &    Phillips. 

Institute  of  Metals. — The  prot^ranime  of  meelings  of  the 
Institute  and  its  local  sections  for  the  19'2'2-2:3  session  has 
been  issued.  The  local  .sections  iire  increasing  in  number 
.\ear  by  year.  For  the  first  time  the  North-East  Coast  Local 
Section,  with  headquarters  at  Newcastle-on-Tyne,  appears 
in  the  programme.  The  fjondon  Local  Section  programme 
is  (he  .second  (o  be  issued  but  the  other  sections  have  bivn 
nmning  for  .some  years.  As  a  result  of  the  recent  very  euc- 
<-essfiil  meeting  of  the  Institute,  held  in  Swansea,  steps  ar« 
now  being  taken  to  form,  a  South  Wales  Local  Section  of  the 
Institute  in  that  town.  .As  regards  the  meetings  of  the  Insti- 
tute, as  distinct  from  those  of  the  local  sections,  the  next 
May  leetm-er  has  already  been  cho.sen  by  the  Council,  he 
beina  Dr.  W.  Rosenhain,  F.R.S,,  bead  of  the  Metalluray  De- 
partment of  the  National  Physical  Laboratory.  Teddington, 
who  will  deliver  his  discourse  on  May  2nd,  1923. 


OUR     PERSONAL     COLUMN. 

The  tdituTt  invite  electrical  engineeu,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  prufeition 
and  industry,  also  electric  tramway  and  railway  official*,  to 
keep  readern  of  the  Electrical  Review  posted  as  to  their 
movementf. 


Mr.  RoBEUT  Doi-Gi..\s  Akchibai.d,  B.Sc,  M.I.E.E.,  who  ls 
the  chairman  of  the  Dundee  Sub-Section  of  the  Institution 
of  Electrical  Engineers,  is  the  head  of  the  electrical  engi- 
neering department  at  the  Dundee  Technical  College.  He 
served  his  apprenticeship  with  the  Fairfield  Shipbuilding 
and  Engmeering  Co..  and  with  Messrs.  Mavor  4  Cdulson, 
Ltd.,  o(  Glasgow.  He  received  his  theoretical  training  at 
the  Royal  Technic-al  College,  Glasgow,  of  which  he  became 
an  associate,  and  was  first  electrical  engineering  student  of 
the  year.  Ib>  then  attended  tlie  (ila.sgow-  University  ami 
gradtiateil  in  19(11  with  special  di.stinction  in  engineering  and 
in  natural  philosophy.  Afterwards,  Mr.  Archibald  entered 
the  works  of  the  Electrii-  Con.struction  Co.,  Ltd.,  at  Wolver- 
hampton, as  assistant  tester,  and  after  eight  months  was 
promoted  to  assistant  designer,  which  po.st  he  held  for  three 
years.  .\t  the  end  of  1907  lie  was  appointed  chief  assistant 
to  Prof.  Magnus  Maclean,  at  the  Royal  Technical  College, 
Glasgow,  and  in  .Inly,  19(^19,  he  took  up  his  present  position 
as  head  of  the  electrical  engineering  department  at  Dundee 
Technical  College.  In  1919  his  classes  were  recognised  as 
qualifying    for    the    degi-ee    of    H  S,-     (Eng.l    bv    St.    Andrews 


Mr.  R.   D.  AKcuiB.u.ti,  Chairman  of  the  Dundee  Sub-Section 

of   the   I.E.E. 

L'niversity.  liming  the  war  Mr.  Archibald  served  for  over 
four  years  in  the  artillery  and  was  in  the  fighting  zone  for 
over  2J  years.  ITe  rose  to  the  rank  of  staff  captain,  and 
was  mentione<i  in   di.spatclies. 

The  Electrical  World  for  September  IGth  contains  a  full 
account  of  a  brilliant  gathering  which  was  held  at  the  Hotel 
Commodore,  New  York,  on  September  11th,  when  a  banquet 
was  given  by  the  New-  York  Edison  Co.  to  celebrate  the 
starting  of  electric  central  station  service  in  New  York  City 
40  years  ago.  The  guests,  it  is  stated,  included  the  largest 
array  of  Edison  pioneers  that  had  ever  assembled,  and  many 
captains  of  industry.  During  the  evening  the  original 
chandeliers  wired  by  Edison  were  lighted,  and  contrast  was 
made  between  the  illumination  of  one  of  the  original  incan- 
descent lamps  and  the  lat<\st  and  largest  incandescent  lamp 
yielding  100,(KXI  c.p.  The  l-.ist-mentioiieil  lamp  is  intended  for 
motion-picture  studio  work,  but  is  not  yet  commercially  avail- 
able. Souvenirs  commemorative  of  the  occasion  were  distri- 
but<Hl  by  the  company.  Mayor  Hiilliert,  who  spoke  for  New 
Y'ork  City,  told  what  Edison  had  done  for  New  Y'ork.  "  The 
electric  light  and  the  electric  train  made  New  York's  subway 
possible.  The  discoveiy  of  the  electric  dynamo  made  possible 
those  huge  otiice  buildings  of  which  New  Y'ork  is  so  proud. 
for  witliout  the  electric  elevator  none  of  these  structures  could 
have  risen.  Can  anv  one  picture  a  Coney  I.sland  Mardi  Gras 
by  gaslight'.'  .And  what  would  Broadway  be  without  its  white 
light  district'.'  So  the  wople  of  New  Y'ork.  both  in  their  hours 
of  work  and  in  their  hours  of  play,  realise  that  Mr.  Edison 
has  in  very  truth  made  easier  and  more  agreeable  their  path 
of  life.  And  therefore,  a.^  acting  mayor  of  this  areat  muni- 
cipality,   I  know    that    in   extending  congratulations    to   Mr. 
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Edison  1  am  giving  voice  to  the  seutimeuts  ot  our  si.\  millious 
of  people,  and  their  leehngs  of  appreciation  and  gratitude 
for  his  great  worli  for  the  humanity  of  which  they  are  a 
part,  take  the  material  loriu  of  this  key,  which  carries  with 
It  the  freedom  of  the  ;;ieatest  city  on  earth." 

After  the  preseulatiuii  to  Mr.  Kdison  by  acting  Mayor  Hul- 
bert  of  the  key,  Charles  Edison  was  called  upon,  and  re- 
.■^ponded  for  hLsfallitr.  lie  was  followed  by  Samuel  Insull, 
president  of  the  Commonwealth  Edison  Co..  of  Chicago,  who 
told  in  reminiscent  vein  how  as  a  "  raw  English  boy  '  he 
became  associated  with  Edison;  he  also  icferred  to  some  of 
the  early  finaiKial  struggles  of  the  lirst  Edison  Lighting  Co. 
and  to  the  achievements  whicli  had  followed  upon  the 
transcendent  ^^enius  of  Edison.  I.,ater  speakers  were  iVederick 
B.  Fish,  latent  attorney  of  the  (ieneral  Electric  Co.,  and 
John  ^^  .    I.ieb.  vice-president  of  the   New  York  Edison  Co. 

A  B^>uth  .Vfrican  contemporary  reported,  under  date  Sep- 
tember 9th.  tiiat  Mr.  H.  \V.  Clayden,  chief  electrical  engineer 
to  the  Geiuial  Mining  and  Finance  Ciroup,  Ijad  left  on  a  six 
mouths'  visit  to  England. 

Mk.  Traxcis  Them.mx.  M.I.E.E.,  chairman  of  the  Western 
(  cntrc  of  the  I.E.E..  who  deUvered  his  opening  address  for 
I  he  session  at  Bristol  on  Monday  last,  is  a  consulting  engineer. 
He  retired  in  .Vugust.  UH'i.  from  the  position  of  superintend- 
ing engineer  of  the  South-Western  District  of  the  Post  Office 
after  completing  4.5  years  in  the  .«iervice  of  the  State.  Mr. 
Tremain  was  a  telegraphist  at  Plymouth  from  1870  to  1887, 
and  in  the  latter  year  was  transferred  to  the  Engineer-in- 
Chief's  Department  as  engineer  and  technical  officer,  con- 
tinuing there  until  19(i5,  when  he  became  superintending 
engineer  (at  Newcastle-on-Tyne)  for  the  Northern  District  of 
England.     In  1909  he  became  superintending  engineer  of  the 


Mk.  F.  Tremain, 
Chairman  of  the  Western  Centre  of  the  I.E.E. 

S<juth-\Vestcrn  District  at  Bristol,  where  he  remained  until 
1915.  For  the  two  years  following  he  was  with  the  Ministry 
of  Munitions  as  Inspector  of  Munition  .\reas  (.steel  and  shell). 
In  1918  he  was  lecturer  in  wirele.ss  telegraphy  at  the  Univer- 
sity of  Bristol.  When  in  the  Post  Office  .service,  Mr.  Tre- 
main carried  nut  extensive  experiments  in  reference  to  the 
improvement  of  the  transmission  efficiency  of  underground 
telephone  Iwjps,  following  up  the  ideas  of  Pupin  ;  the  first 
loading  coils  used  in  this  country  were  designed  by  him  and 
used  on  the  paper-core  cable  laid  between  Birmingham  and 
Wolverhampton  with  remarkably  satisfactory  results.  To  the 
construction  and  design  of  paper-covered  cables  Mr.  Tremain 
paid  great  attention,  and  many  of  his  ideas  proved  to  be  of 
great  value.  One  of  his  earliest  achievements  was  the  sub- 
.^titution  of  an  electric  drive  for  the  weicht  transmission 
hitherto  emploved  on  the  Hnohes  printer;  this  involved  the 
application  of  the,  highest  mechanical  skill,  as  the  problem  to 
be  solved  was  by  no  me.an'-  such  an  easy  one  as  might  at 
first  .sieht  he  imagined. 

Str  Henry  Thornton,  who  between  eight  and  nine  years 
ago  was   appointed    general   manager   of   the    Great   Eastern 


Railway,  is  rehnquishiug  that  post  and  taking  up  an  ap- 
pointment as  head  of  the  Canadian  National  Railways  on 
a  thi-ee  years  contract  at  $50,000  per  annum.  It  is  also 
reported  that  Lord  Claud  Hamilton  is  resigning  the  chair- 
manship  of  the   Great   Eastern    Railway. 

The  Carnegie  Hero  Fund  Trustees,  at  Dunfermline,  have 
awarded  a  medallion  and  an  annuity  of  £iat)  to  Dr.  John 
Si'iixCE.  Edinburgh,  who,  as  a  result  of  X-rav  experiments, 
received  serious  damage  to  both  hands,  necessitating  amini 
tation  of  the  right  forearm. 

We  regret  to  learn  that  Mr.  Thomas  Rou-.s,  Corporatim: 
electrical  engineer  of  Bradford,  is  suffering  from  a  nervous 
breakdown  and  has  been  ordered  a  complete  rest  for  some 
time.  It  is  understood  that  an  attack  of  influenza  some 
year.s  ago  left  him  with  a  weakened  heart  and  made  him 
particularly  su.sceptibe  to  overstrain;  he  had  also  suffered 
tlomestic  bereavement.  He  has  been  granted  leave 
of  ab.sence  until  January  l.st,  and  Mr.  James  Towiiley, 
chief  assistant  at  the  Sunderland  riujuicipal  station,  has 
been  appointed  deputy  engineer  to  take  charge  during  his 
absence.  Mr.  Townley  will  take  up  bis  duties  by  the  enri 
of  this  month.  During  the  war  Mr.  Roles  had  U>  work  under- 
heavy  strain  and.  as  in  the  case  of  so  many  men  who  "  did 
their  bit  "  in  important  capacities  at  home,  the  ellects  have 
shown  themselves  years  after.  As  a  matt^'r  of  fact,  the  heavy 
strain  of  the  war  period  was  followed  almost  immediately  by 
a  heavier  strain  still — there  was  no  i-elief  from  pressure, 
merely  a  shght  change  over  from  one  set  of  probJcms  to 
another.  We  are  sure  we  are  voicing  the  sentiments  of 
a  host  of  friends  in  the  electrical  profession  and  industry, 
when  we  wish  him  a  speedy  recovery  as  the  result  of 
complete  rest  from  electricity  supply  rtiatters,  a  full  measure 
i)(  patience,  and  a  change  of  air  and  scene  on  the  South  or 
South-West  Cjoast.  \^'hile  the  best  advice  in  such  cases  is 
against  hurrying  back  to  one's  accustomed  haunts  and  inter- 
ests, we  hope  that  it  may  not  be  long  before  Mr.  Roles  will 
be  his  old  self  again  and  able  to  resume  control  of  his  iiif 
portant  undertaking. 

Mr.  J.  B.  Rapkins,  chairman  of  the  Guildford  Corporation 
Electricity  Committee,  has  been  chosen  Mayor  Elect  of  Guild- 
ford for  the  ensuing  year. 

Mh.  Windsor,  borough  electrical  engineer  at  Monmouth, 
has  resigned.  Monmouth  Town  Council  has  appointed  Mr. 
Blake  as  .superintendent  engineer  of  the  electricity  works, 
with  .sole  control  of  the  staff,  for  six  months  from  Septem- 
ber 'iOth. 

ijast  week-end  Mr.  H.  Hirst,  chairman  of  the  General  Elec- 
tric Co.,  Ltd.,  entertained  at  Reading  about  40  representative 
employers  and  employed  at  a  conference  arranged  by  the 
Industrial  League  and  Council.  Mr.  H.  G.  Williams,  pros- 
jiective  Conservative  candidate  for  Wednesbury,  opened  a 
discu.ssion  on  national  and  international  debts,  and,  among 
other  things,  showed  that  the  idea  of  some  people  that  the 
burden  of  National  Debt  would  be  lessened  by  a  capital  levy 
was   a   delusion. 

The  marriage  took  place  at  Boston  parish  church  on  S<'|i- 
tember  26th  of  Mr.  Arthur  King,  partner  in  the  firm  of 
Hensman  &  King,  electricians,  of  Bridge  Street,  Boston,  and 
Miss  Bessie  Marie  Penny. 

An  application  for  an  increase  of  salary  by  Mb.  John  I.am- 
RERT,  burgh  electrical  engineer  at  Perth,  has  been  reniittcd 
to  a  special  committee. 

Mr.  H.  H.  W'all,  charge  engineer  at  the  Maidstone  Cor- 
poration electricity  works,  has  been  appointed  to  a  similar 
position  at  the  works  of  the  Lancashire  Power  Co.,  near  Man- 
chester. Mr.  Wall  was  married  on  September  JiOth  to  Miss 
D.  E.  Kettle,  a  member  of  the  clerical  stall  at  the  Maidstone 
electricity  works,  and  they  were  nre.sented  by  the  Electricity 
Works  Committee  with  a  Copeland  dessert  .service,  by  the  staff 
and  employes  with  a  basket  of  stainless  cutlery,  dessert 
s|)o(ins,  knives  and  forks  and  carvers,  and  by  Mr.  E.  E. 
lloadley,   electrical   engineer,    with    a   Ewbank    cleaner. 

Watford  Urban  (Council  has  increased  the  salary  of  tjif 
electrical  engineer  by  f  100  for  the  month  of  October,  in  con- 
sideration of  additional  work  carried  out  in  connection  with 
extensions  to  the  plant. 

We  are  glad  to  learn  that  Mr.  J.  J.  Woods,  consulting 
engineer,  Clones,  who  has  had  a  serious  motor  accident  at 
Dundalk  in  July,  is  making  satisfactory  progress,  and  is 
expected  to  be  out  of  hospital  in  the  courst^  of  a  fortnight. 

Obituary. — Mr.  Montague  Gmickstein. — W'e  regret  to 
record  the'  death,  at  the  age  of  (58  years,  of  Mr.  Montague 
Gluckst<'in.  who  was  prominently  connected  with  well-known 
large  London  companies  of  the  catering,  hotel,  and  tobacco 
classes,  and  was  also  a  director  of  the  Westminster  Electric 
Supplv  Corporation,  Ltd.,  and  the  St.  James's  and  Pall  Mall 
Electric   Light  Co.,  Ltd. 

Ml!.  James  Fraser.— The  death  has  occurred  at  10,  Morven 
Place.  Aberdeen,  of  Mr.  James  Fraser,  M.I.E.E.,  late  executive 
encineer  of  the  Post  Office  at  Aberdeen.  He  retired  from 
offii'ial  duties  only  a  few  months  ago. 

Herr  Ij.  Madrnozka.— The  death  is  announced,  as  the  result 
of  an  accident  while  on  holiday  in  the  Alps.  <if  Herr  Leo 
Madrno7,ka,  professor  of  electrical  engineering  at  the  Technical 
Hich  School,  Munich. 

The  death  took  place  suddenly  on  October  5th,  at  the  aw 
of  .Sf(  vears,  of  Mr.  Hugh  Clark,  electrical  engineer,  of  15, 
Dongola  Road,   Ayr. 
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NEW     COMPANIES     REQISTERBD. 


C.  F.  Young,  Ltd.  (184,660).— Private  company.  Regis- 
tered Seplembir  a./lh.  C.ipital,  £~J,000  in  £1  sliarea.  To  c;,rry  on  ihe  busi- 
ness of  nunul.jciunis  ol  and  deakrs  in  .-I.  uric  light  and  olhur  electrical 
apparatus,  it.  1  he  first  dirctlurs  arc:  C.  !• .  1..  VoUny,  7,  .New  Walk, 
Leicester  (manaainy  director);  U.  Taylor,  l;i,  Halsbury  btreet,  Leicester. 
Qualification  :  i'lOO.  Secretary  :  J.  F.  Chambers.  Registered  office  ;  7,  New 
Walk.  Leicester. 

Underground     Electric     Railways     Dining    Club,     Ltd. 

(184,6ja).— Kegistercd  on  September  2»th  as  a  company  limited  by  guarantee. 
Objects  :  To  provide  a  club  house  and  cunvenientA.-s  lor  .he  accontmodation  ol 
the  administrative  and  clerical  staliE  at  the  head  office  of  the  Underground  Elec- 
tric Railways  Co.  o(  London,  Ltd.,  and  its  associated  companies  and  their 
(riends.  The  subscribers  are  :  F.  C.  Bingham,  75,  Bromley  Road,  Catford,  S.Ii., 
railway  service;  C.  Thurston,  45,  Chaldon  Road,  Kulham,  S.VV.,  rail- 
way service"  C.  Russell,  22,  Victoria  Avenue,  Hounslow,  railway  '  ecrvicc ; 
J.  .Adkins,  5,  Napoleon  Road,  Twickenha.m,  railway  service:  H.  Newman,  34, 
Thornbury  Road,  Isleworlh,  railway  oflkial ;  H.  Pullen,  116,  Burges  Road, 
liast  Ham,  E.C,  railway  official;  W.  J.  Lamble,  35,  Leighlon  Road,  West 
Ealing,  railway  official.  The  management  is  vested  in  a  Council,  but  no  per- 
sons had  consented  to  act  to  September  27th.  Solicitors  :  Baxter  St  Co.,  12, 
Victoria  Street,  Westminster,  S.Wf.l.  No 
was  filed   at   time  ol  incorporation. 


notice  of  situation  of  registered  offid 


Mosley   Installations,  Ltd.    (184, 7U2). — Private  company. 

Registered  September  30th.  Capital,  fl.OOO  in  £1  shares.  To  carry  on  at 
I7ti,  Alcestcr  Koad,  Mos^lev,  Birmingham,  and  elsewhere  llie  business  of  an 
■  I.-,  trie  light  company,  &c.  The  fir«,t  directors  are:  J.  N.  Collins,  Nara 
Lodge,  Widney  "Manor,  Solihull;  H.  E.  Willis,  41,  Abbotslord  Road,  Spark- 
brook,  Birmingham;  R.  B.  H.  Gossage,  176,  Alcester  Road,  Moseley,  Bir- 
mingham. Qualification  :  1  share.  Registered  office  ;  170",  Alcester  Road, 
.Moseley,  Birmingham. 

Continental  Automatic  Telephone  and  Electric  Co.,  Ltd. — 

Registered  on  October  4th  as  a  private  company,  with  a  nominal  capital  of 
■i'lU.OOO  in  Si  shares.  The  objects  are  ;  to  carry  on  the  business  ol  telephone, 
telegraph,  wireless,  electric  light,  heat,  sound  and  power  company,  Stc,  and 
to  adopt  agreements  (1)  with  the  Telephone-Fabrik  Actiengeseilschaft,  of 
Berlin,  and  (2)  with  R.  de  Redon,  relating  to  management.  The  subscribers 
(each  with  one  share)  are:  S.  A.  Sharpe,  205,  Friern  Road,  Dulwich,  S.E.22, 
accountant;  j.  Barnes,  7,  Walcot  Gardens,  Kennington,  S.E.ll,  accountant. 
The  first  directors  are  :  Reoul  de  Redon  (manager)  and  others  by  subscribers. 
Qualification  :  £25.  The  registered  office  is  at  62,  London  Wall,  EC.  The  file 
number  is  184,764. 

Webster   &    Allford,     Ltd.     (184,797).— Private    cuinpany. 

Registered  Octobir  5th.  Capital,  £2,000  in  1,650  ordinary  shares  of  £1  each 
and  7,000  deferred  shares  ol  Is.  each.  To  adopt  an  agreement  with  A.  Dobson 
and  to  carry  on  the  business  of  glue  pot  dealers  and  factors,  importers,  ex- 
porters, produce  brokers,  workers  in  wootl,  vulcanite,  rubber,  leather,  celluloid 
and  other  substances,  dealers  in  boilers,  engines,  machinery,  plant  and  appara- 
tus for  manufacturing  and  distributing  gas,  water  and  electricity,  manufac- 
turers of  and  dealers  in  illuminating  apparatus,  valves,  pipes,  cables,  meters, 
and  switclies  for  electric  and  oil  lamps.  &c.  The  permanent  director!  are  : 
W.  Webster,  39,  Royal  Park  Terrace,  Leeds,  engineer;  G.  F.  Allford,  26, 
Park  Mount,  Kirkstall,  Leeds,  electric  lamp  manufacturer  (managing  directors). 
Qualification  :  £100.  Registered  office  :  St.  John's  Works,  Kirkstall  Lane, 
Leeds. 

Metalite  Co.,  Ltd.  (184,750). — Private  company.  Regis- 
tered October  3rd.  Capital,  £100  in  £1  shares.  To  carry  on  the  business  ol 
electricians,  electrical  engineers,  manufacturers  of  and  dealers  in  electrical 
appliances,  &c.  The  subscribers  (each  with  one  share)  are  :  C.  W.  Bennett, 
26a,  Mersham  Road.  Thornton  Heath,  Surrey,  solicitor's  clerk;  A.  S.  Prall, 
Parkland  Grove,  Ashford,  Middlesex,  solicitor.  The  subscribers  are  to  appoint 
the  first  directors.  Qualification  :  1  share.  Remuneration  as  fi.ved  by  the  com. 
pany.    Registered  office  :  11,  Fitzroy  Square,  W.C. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


C.  F.  Elwell,  Ltd.— Debenture  dated  September  8th,  1922, 

to  secure  £4,000  and  further  moneys  not  exceeding  an  additional  £2,000, 
charged  on  moneys  due  in  respect  of  work  carried  out  at  Horses  Island,  Ports- 
mouth; contract  with  Radio  Communication  Co.  for  work  at  Christmas 
Island,.  Malay  States,  and  the  company's  undertaking  and  other  assets,  present 
•ind  future,  subject  to  prior  mortgage  debentures.  Holders  :  J.  H.  Scrutton, 
The  White  House,  Buckland,  Betchworth. 

Mickel  Wright,     Ltd. — Mortgaj^e    dated    September     20th, 

1922,  to  secure  £250  (including  £100  previously  advanced),  charged  on  plant, 
machinerv,  and  stock  in  trade.  Holders:  J.  H.  Castell,  106,  Vaughan  Road, 
Harrow,  and  H.   C.   Heath,  62,   I-ondon   Road,   Wembley. 

J,  Hadden  &  Co.,  Ltd. — Debenture  dated  September  13th, 

1921,  to  secure.  £2,716,  charged  on  the  companv's  undertakmg  and  property, 
present  anJ  future,  including  uncalled  capital. '  Holders  :  Branch  Nominees, 
Lid. 

X=Rays.  Ltd. — Deposit  on  September  14th,  1922,  of  deeds 

of  2ilS  ;ind  ;tO0,  Kilburn  Lane  Kilburn,  to  secure  all  moneys  due  or  to  become 
due  from  the  comp.my  to  Lloyd's  Bank   not  excc-eding  £5,000. 

C.  H.  Mason  &  Co.,  Ltd. — Satisfaction  in  full  on  Sepleni- 

Ur  8th,  in22,  of  mortgage  dated  June  30th,  1!)21.  securing  £3,500. 

H.    F.    Foster    &   Co.,    Ltd.— H.    Allnutt,    of   17   and   18, 

Basinghall  Street,  E.C,  was  appointed  receiver  on  September  36th,  1922,  under 
powers  contained   in  mortgage  debenture  dated   March  31st,  1915. 


CITY    NOTES. 


The  profit  for  the  year  ended  May  Slat, 
Telephone  1922,  was  i'64,987,   including  dividends  re- 

Manufacturing  ceived  from  inst.iUation  companies  amount- 
Co.,  Ltd.  ing  to  ^44,890  gross.  Adding  £24.790 
brought  forward,  the  amount  available  is 
£89,784.  Income  bond  interest  and  income  tax  absorbed 
£26,717,  leaving  £63,067.  According  to  the  Financial  Times. 
the.  directors  have  declared  an  interim  dividend  of  5  per  cent., 
less  tax,  and  propose  witing  off  the  balance  of  preliminary 
expenses  and  of  cost  of  issue  of  shares  £17,162,  writing  oft 
part  expenses  of  income  bonds  issue  £11,995,  reserve  for  excess 
profits  duty  now  agreed  at  £9.3(M.  carrying  forward,  subject  to 
corporation  tax  and  directors'  additional  remuneration,  £10,084. 


Shareholdere  will  be  asked  at  the  meeting  on  November  7tb 
to  contirm  the  above  dividend  as  the  final  on©  for  the  year 
Nothing  IS  included  in  the  accounts  in  respect  of  profits  earned 
during  the  year  by  installation  companies  abroaS.  The  com- 
pany was  formed  iii  .May,  1920,  but  the  dividend  paid  at  Maj , 
19'iL,  waj)  Uj  (>er  cent,  for  the  previous  19  monttis.  For  the 
twelve  mouths  ended  May,  19-2'2,  the  interim  dividend  of  5  per 
cent,  is  the  only  dividend. 

The  following   dividends   have   been  de 
Spanish  <,lared  :— Union  Electrics  Vizcaya  (Bilbao), 

Electrical         4  per  cent.;  Gran  Metropolitano  de  Bar- 
Companies,        eelona   bociedad  Anonima,   25   per  o-ut.; 
Electricas  Eeunidas  de  Zaragoza  Sociedad 
Anonima,  15  per  cent.;   Electra  Lerin,  3  per  cent.;   and  Elec- 
tra  de  Occidente,  4  per  cent. 

The,  Sociedad  Hidrauhca  Santillana  announcea  the  distribu- 
tion of  the  statutory  dividend  of  450,000  pesetas  to  the  share- 
holders, being  equivalent  to  6  per  cent.,  plus  150,000  pesetas 
cDiiiplementary  dividend  equal  to  '2  per  cent,  additional;  and 
l."iO,(K)(l  pesetas  to  the  2,0<JO  holders  of  founders'  parts,  leaving, 
;ilt<^r  i)r<)vision  for  the  re.st-rve,  and  directors'  fees,  a  balance 
of  17,(526  pesetas  to  be  carried  forward. 

The  Sociedad  Hidroelectrica  Iberica  announces  the  pa.vmenl, 
on  the  presentation  to  the  Banco  de  Vizcayo  in  Bilbao  of  a 
dividend  of  3i  per  cent.,  or  17.50  pesetas,  per  sh:ire.  tax  free, 
of  coupon  2  of  shares  1  to  40,000,  as  complement  to  the  profits 
of  last  year's  working ;  also  of  7  per  cent,  on  the  paid-up  new 
capital,  or  8.75  pesetas  per  share ;  also  of  payment  of  interest 
on  the  company's  bonded   debt. 

The  balance-sheet  for  1921  of  the  Agnas  de  la  Coru  a  shows 
a  profit  of  '246,284  pesetas,  which,  with  13,358  pesetas  and 
other  sums  brought  forward,  made  a  gross  profit  of  274,463 
pesetas.  .After  allowances  for  reserve,  sinking  fund,  directors' 
fees,  and  staft'  bonus  and  taxes,  a  dividend  of  6..">o  per  rent., 
absorbing  162.500  pesetas,  was  ileclared,  leaving  the  small 
balance  of  617.59  pesetas  to  be  earned  forward. 


Eastern  Telegraph  Co.,  Ltd. — The  revenue  for  the  year 
euded  December,  1921,  was  £4,iai,!l76,  from  which  is'  de- 
ducted £1,773,757  for  the  ordinary  e.\i>enses,  and  £664,344  for 
exjieuditure  relating  to  maintenance  of  cables,  income  and 
war  taxes  payable  abroad,  share  of  contribution  to  the  pension 
and  superannuation  funds  towards  depreciation  of  investments, 
payments  to  staff,  and  other  expenses  incidental  to  the  war, 
leaving  £1,686,875.  After  providing  ftjr  income  tax  and  cor- 
)x>ration  profits  tax  payable  in  Englantl,  interest  on  mortgage 
debenture  stock,  and  dividends  on  the  preference  stock,  which 
in  all  absorb  £435,345,  there  remains  £1, '251,530,  plus  £.'U6,479 
brought  forward,  making  a  total  available  balance  of 
£1,568,008.  £.500,000  to  the  general  reserve  fund.  ToUl  dis- 
tribution of  10  per  cent.,  free  of  income  tax,  on  the  ordinan' 
stock  for  the  year,  leaving  £568,008,  which  is  carried  forward. 

Eastern  Extension,  Australasia  and  China  Telegraph  Co.. 
Ltd. — The  gross  revenue  for  the  year  ended  December,  1921, 
wae  £2,394,324,  from  which  is  deducted  £7(.>8,990  for  the 
ordinary  expenses,  and  £342,694  for  maintenance  of  cables  and 
special  expenditure,  leaving  a  balance  of  £l,.342,t>10.  .After 
providing  £184,853  for  income  tax  and  corporation  tux  pay- 
able in  England,  £30,096  for  interest  on  the  mortgage  deben- 
ture stock,  and  £.590  on  account  of  expenses  of  issue  of  new 
capital,  there  remains  £1,1'27,190,  plus  £80,779  brought  for- 
ward, making  a  total  available  balance  of  £1,'207,880.  £500,000 
is  put  to  the  general  reserve  fund.  Total  distribution  for  the 
year,  10  per  cent.,  free  of  income  tax;  leaving  £307,880  to 
be  carried  forward.  The  new  cable  between  .Madra.o  and 
Singapore  has  been  successfully  laid  ami  openeil  for  traffic. 
The  directors  refer  to  the  death  of  the  general  manager  and 
.secretary,   Mr.   F.   E.  Hesse. 

Still  Engine  Co.,  Ltd. — .According  to  the  financial  papers. 
the  balance  sheet  as  at  March  31st,  19'2'2,  shows  .the  following 
items. — Debit:  Issued  .shares  of  £1  each,  fully  paid.  £'2'20,55O; 
issued  "  .A  "  shares  t)f  Is.  each,  fully  paid.  £7'26;  issued  S  per 
cent,  debentures,  £14,5'23 ;  sundry  creditors— including  £1,814 
for  directors'  fees  accrued— .£2.571 ;  licences  account.  .£4.750; 
total,  £'243,1'20.  Credit:  Cost  of  goodwill,  rights  and  other 
assets.  £154,074;  plant,  machinery.  Ac.  £5.6'22:  furniture. 
£1,081;  stores,  £1,019;  experhnental  and  research  expenditure. 
£49,353;  salaries,  rent,  &c..  and  other  exiienses.  less  interest 
and  discount  on  Treasury  bills  and  transfer  fees.  £18.606;  pre- 
liminary and  formation  expenses,  including  underwriting  com- 
mission", £7, '205;  sundry  debtors  and  debit  balances.  £5, '2132: 
cash  at  bank  and  in  hand,  £9'28;  total,  £'243,1'20. 

Edison  .iccumulators,  Ltd. — The  report  for  1921  states 
that  after  providing  £2.011  for  depreciation  and  proportion  of 
preliniinarv  expenses  written  off,  and  reserving  £1.'246  for 
doubtful  debts,  the  loss  is  £31,629.  Deducting  therefrom 
£]0.(;(i6  briiught  forward,  there  is  a  debit  balance  of  £21,023  to 
be  carried  forward. 

United  Electric  Tramways  Co.  of  Caracas.— Net  revenue 
for  the  year  ended  .Tune  30th.  19-22,  £18.1'2<').  Adding  the 
balance  forward,  £14.852,  less  excess  profits  duty  and  corpora- 
tion tax.  £5.503.  the  disposable  balance  is  £'27.477.  The 
directors  recommend  a  dividend  of  10  iier  cent.,  less  tax,  leav- 
ing £10,477  to  be  carried  forward,  subject  to  corporation  tax. 

Traction  &  Power  Securities,  Ltd. — Interim  dividend  of 
3s.  6d.  \ter  share  free  of  t.ax  on  the  ordinary  shares. 
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CompaDies  to  be  Struck  off  the  Register. — The  following 
companies  will  be  struck  olT  the  regist<jr  at  the  expiration  of 
three  months  unless  cause  is  shown  to  the  contrary  :  — 

Central  Argenline  Light  &  Power  Co..  Ltd, 

Ciu  of  Klv   Electric   Light  &   Power  Co..  Ltd. 

l>onv-«lic  tkxtric  Co..   Ltd. 

IClpo  Eliclrical   Enfiimering   Co.,   Ltd. 

Hammcrsmiih   Cily  &   Norih-East   London   R.niltt-;i.v,   Ltd. 

Lancashire    Electrical    Enginc*-ring  Co..   Ltd. 


Lvtha 
\atior 
Triple 


&  Power   Co.,  Ltd. 

ic   Engineering  Co., 
np  Co.,   Ltd. 


Ltd 


Oriental  Telephone  &  Electric  Co.,  Ltd. — Interim  divi- 
ilends  tf  8  ix'i-  cent,  on  the  (i  per  cent,  cumulative  preference 
shares  for  the  current  .vear,  le«.s  income  t^ix.  and  4  per  cent, 
(in  the  ordinary  shares,  free  of  income  tax. 

British  Electric  Transformer  Manufacturing  Co.,   Ltd.— 

j'nitit  for  the  half-vear  entfed  .Tune,  192'i.  ,i';i,'2(ifi,  as  compared 
v.ith  ,i-.51.;K-!  for  the  same  period  (if  l!i-il.  and  ,i'H.j,:if4  for  the 
llist  half  of  19-20. 

Direct  United  States  Cable  Co.,  Ltd. — liiieiim  dividend 
(if  Is.  per  share,  less  tax.  for  the  lialf-year  ended  September. 

Anderston  Foundry  Co.,  Ltd. — Interim  dividend  of  3s.  per 
share,  less  tax. 

Electrical  Utilities  Corporation,  Ltd. — Dividend  for  the 
ijuartcr  ended  September  of  11  per  cent,  on  the  preferred  stock. 

West  African  Telegraph  Co.,  Ltd. — Dividend  of  4  per  cent, 
free  <if  tax  in  respect  of  the  year  ended  last  December. 


degree  of  uncertainty.  However,  upon  the  strentstU  of  lUe 
expectation  that  the  stockholders  will  receive  something  m 
the  near  future,  the  various  debenture  stocks  are  steadily 
rising,  although  tlie  ordinary  are  not  affected  by  such  opti 
inism.  The  company's  "  A  '  debenture  stock  is  now  stand 
ing  at  7SJ,  the  "  B  "  at  61J.  while  speculative  purchases  have 
rai.scd  the  4  per  cent,  third  debenture  to  305  and  the  fourth 
to  'ii'.  Several  other  improvements  are  to  be  noted  in  th.' 
prioi-charge  Ust  of  electric  railway  issues,  Metropolitan  31 
per  cent.,  for  instance,  advancing  to  09,  and  the  "  \  "  piv 
ference  to  08.  District  4i  per  cent,  first  preference  rem^m^ 
at  8(1.  and  looks  comparatively  cheap,  considering  the  pro 
gress  which  the  line  is  making. 

Rubber  shares  rontinue  the  mild  biKiyancy  which  spraii;; 
up  (luiiig  to  the  improvement  in  the  price  of  the  produce 
to  9d.  per  lb.  There  is  not  much  trade  doing,  but  the  list 
is  distinctly  better;  in  fact,  some  .shares  have  doubled  iii 
price  in  the  past  fortnight.  Iron  and  steel  shares  are  ddi 
"(lant,  nor  is  there  any  pubhc  interest  being  taken  in  (he 
i.ssues  of  the  various  armament  companies. 

Brazilian  issues  of  every  kind  liave  been  stee|)ed  in  depir- 
sinn.  owing  to  the  slump  in  the  value  of  the  milteis,  Brazil 
ian  Tractions  dropped  to  4-5,  but  lallied  to-day,  Tuesday,  tn 
47.  .\rgentine  Trams  also  have  been  heavy,  and  on  balance, 
both  the  Anglo-Argentine  prefi'ien.cs  are  l/IO  down 
Mexican  matters  do  not  seem  to  make  much  headway,  des- 
pite the  passage  of  the  Bill  through  both  Houses  of  the 
.Mexican  Parliament,  under  which  Bill  assent  is  given  to  tln' 
I'i-esident's  proposal  for  meeting  the  country's  obligations. 
.Mexico  Tramways  seconds  relap.sed  to  III.  British  Columbia 
f'-tectric    Railway    stocks   are  (juiescent. 


STOCKS    AND    SHARES. 


SHARE   LIST   OF   ELECTRICAL  COMPANIES. 
Home   Eleotrioity  Compakieb. 


TcESD.^Y  Evening. 
Once  again,  it  is  foreign  politics  which  are  responsible  for 
the  swaying  of  prices  in  most  of  the  Stock  Exchange  markets. 
According  to  the  various  cables  from  the  Near  East  (and 
Paris)  so  have  prices  moved  from  hour  to  hour.  Business 
in  most  descriptions  shows  a  tendency  to  expand,  though 
not  to  any  great  extent.  The  forthcoming  visit  of  Sir  Robert 
Home,  the  Governor  of  the  Bank  of  England,  and  a  member 
of  the  Treasury,  to  the  United  States,  for  the  purpose  ot 
arranging  terms  for  repayment  of  our  War  Loan  to  .\merica, 
is  a  factor  which  tomes  into  consideration  as  having  a  pos- 
sible influence  over  gilt-edged  stoc-ks  in  the  near  future.  The 
monev  position,  however,  is  easier,  and  experts  are  talking  of 
the  Bank  of  England  being  able  to  maintain  its  present  3  per 
cent,  rate  for  the  rest  of  the  current  year. 

The  liveliest  market  in  the  stocks  and  .shares  dealt  with 
in  this  letter  is  that  for  Marconis,  w'here  an  improvement 
lias  occurred  in  most  of  the  .shares,  owing  to  the  stimulus 
given  to  the  broadcasting  boomlet  by  the  forthcoming  re- 
issue of  licences.  The  price  of  the  parent  shares  has  risen 
3s.  9d.  to  2  7/16.  Canadians  are  better  at  lis..  Radios  at 
a  guinea  and  the  preferred  at  14r.  9d.  Up  to  the  present, 
there  has  been  no  alteration  in  Marconi  Marines,  which 
stick  at  li-  .\s  hinted  here  la.st  week,  it  is  expected  in  the 
market  that,  before  long,  dealings  will  begin  in  certain  ot 
the  shares  of  other  subsidiary  companies,  and  this,  together 
with  the  broadcasting  optimism,  is  responsible  for  the 
better  tone  that  prevails  throughout  the  wireless  department. 
The  Eastern  group  is  very  quiet,  with  Eastern  Extensions 
18J,  and  Eastern  ordinary  at  iMi.  both  ex-dividend.  The 
others  are  unchanged.  Cuba  Submarines  at  8  are  also  ex- 
dividend,  and  United  River  Plate  Telephones  at  (dJ  are 
half-a-crown  up.  Amongst  the  manufacturing  shares  no 
alterations  have  o<;curred.  Metropolitan-Vickers  preference 
gave  way  to  2j,  in  spite  of  the  big  contract  which  the  com- 
pany has  just  secured  in  connection  with  the  important  new- 
work  to  be  put  in  hand  by  the  underground  railways. 

British  Insulated  remain  dull  at  "2  3/10,  and  English  Elec- 
tric preference  at  19s.  Od,  are  a  few  pence  lower.  The  cable 
manufacturing  shares  are  all  very  steady,  with  no  large 
supply  available  to  meet  an  investment  demand  alinost  as 
constant  as  that  for  the  War  Loan  and  other  .securities  in 
the  market  for  gilt-edged  stocks. 

Improved  conditions  prevail  in  the  market  for  home  elec- 
tricity shares.  Metropolitans  at  fij  and  St.  James's  at  9; 
are  both  the  fraction  to  the  good.  The  slight  wavering  in 
the  prices  throughout  the  list,  to  which  attention  was  draw  n 
last  month.  Is  no  longer  perceptible.  County  new  ordinar\ 
remain  at  2s.  9d.  premium,  and  the  preference  have  hardened 
to  2s.  premium.  No  doubt  the  changing  over  to  Creenwich 
mean  time  at  the  beginning  of  this  week  has  something  tn 
do  with  the  renewed  strength  of  the  illumination  .stocks 
and  shares  of  various  kinds,  for  gas  i.ssues  have  participat«il 
in   the  firmer  disposition   shown   by  electric   supply   shares. 

Underground  Electric  ordinary  at  31  are  Ss.  better,  the 
"  A  ''  shares  strengthening  to  Ss.,  while  the  Income  Bonds 
remain  at  8.5}.  Metropolitans,  Districts,  and  Central  Lon- 
dons  remain  a.i  ther  ^v.re  last  week. 

A  good  deal  of  speculative  interest  attaches  to  East  Ijondoii 
stocks  at  the  present  time.  A  substantial  simi  is  understood 
to  be  held  by  the  company,  presumably  for  distribution 
amongst    stockholders.      Even    about    this   sum  there   is    a 
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Indo-European     

Marconi       

Oriental  Telephone  Ord, 
United  R.  Plate  Tel,  ... 
West  India  and  Panama 
Western  Telegraph        ». 


Oentral  London  Ord.  Assented 

Metropolitan        

do  District 

Undergronnd  Electric  Ordinary 


tP4i 

_.i 

18i 

— 

!!♦ 

— 

it 

— 

+1 

2tV 

+   Yr 

^ 



el 

-1-  4 

do.      Income. 


Foreign  Tbaub,  &o. 
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do.  do,        and  Pref 
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Brazil  Tractions 

British  Columbia  Elec,  Rly,  Pee,    .,. 

do,  do.  Preferred    ... 

do,  do.  Deferred 

do,  do.  Deb 
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THE     ELECTRICITY     (SUPPLY)     ACTS,     1919     &     1922. 


By     HENRY     M.    SAVERS. 


{J.'onchuied  from  jiaye  47-4.) 


prices  mil}-  be 


icjrUint  matter  of  what 
K.  A.,  left  untouched  by 
y   Section  18   of  the   new 


suiiicwhiit     i 
liarg'ed  by  a 
the   lyiiJ  Act,    is   dealt   witl. 
Act.     yiiortly,  the  prices     are  to    be   fixed    so  that  the 

.  receipts  sliall  cover  all  the  exjjenses  on  revenue  account, 
including  interest  and  sinking-fund  charges,  with  sucli 
margin  as  the  Commissioners  niay  aHow.  If  in  any 
year  tiie  receipts  do  not  suffice  to  cover  the  said  expendi- 
ture, tlie  deficiency  may  he  pi-ovided  in  one  of  tliree 
ways:  (1)  Out  of  a  reserve  fund:  (i)  liy  apportion- 
ment amongst  tlie  authorised  iiii<h'rtakers  who  have 
taken  a  sujiply  in  jjroportiqn  to  the  number  of  units 
taken  by  each  ;  (-3)  carried  forward  and  included  in  the 
expenditure  of  succeeding  years,  if  it  appears  that  it 
can  be  made  up  by  a  reasonable  adjustment  of  charges, 
or  otherwise;  or  is  too  small  to  justify  an  apportion- 
ment. The  principle  is  that  the  J.  I'l.  A.  shall  pay  its, 
way  year  by  year.  Apportionment  of  a  deficiency  will 
be  very  unpopular  w'ith  the  authorised  undertakers,  and 
even  somewhat  embarrassing  for  their  accountancy.  As 
they  will  generally  have  a  majority  of  representatives 
on  the  authority,  this  provision  shoidd  go  far  to  ensure 
prudent  and  economical  management  of  the  authority's 
business.  If  the  object  aimed  at  is  achieved  regularly  it 
will  have  the  effect  of  easing  the  future  financing  of 
■I.  E.  A.s.by  assuring  investors  of  the  security  of  interest 
and  repayments  on  the  issues  of  J.  E.  A.s.  But  this 
confidence  will  take  some  little  time  to  earn. 

Sccti<in  2"J  is  of  enormous  importance  to  the  whole 
supply  industry  and  to  the  public  generally.  It  has  the 
effect  of  wiping  out  the  existing  law  in  respect  to  the 
revision  of  methods  of  charging  and  maximum  prices. 
.\11  undertakings  will  be  placed  on  the  common  footing 
that  maximum  prices  may  be  revised  every  three  years. 
At  present  there  are  undertakings  without  any  statutory 
provision  for  such  revision.  Some  are  under  special 
jirovisions  as  to  the  intervals  between  revisions,  and 
some  are  bound  by  agreements  and  other  instr\nuents  to 
some  maximum  price.  The  general  period  in  the  case 
iif  company  undertakings  is  five  years,  but  there  arc 
iniiny  e.vceptions.  The  section  makes  the  period 
uniform.  It  has  to  be  re;id  with  the  Schedule  to  tlie 
.\ct,  which  sets  out  tlie  ]irocedure  for  revision.  The 
initiative  may  be  taken  by  (o)  the  undertakers;  (h)  a 
number  of  consumers,  not  less  than  20  (possibly  more) : 
(f)  the  local  authority,  where  it  is  not  the  undertaker  ; 
{rl)  the  London  County  Council  where  the  area  of  supply 
\i  within  the  County  of  London,  and  the  local  authority 
is  not  the  undertaker. 

The  Order  made  may  vary  the  jiriccs  or  methods  of 
charging,  or  may  sulistitutc  other  ]ii-ices  and  nietliods 
ot  charging. 

-  The  jiowcr  to  vai'V  the  methods  of  v'liinging  is  |ierli;ips 
more  im])ortant  than  (hat  to  vary  iiriccs.  The  section 
ic])eals  the  option  given  to  the  consumer  tn  rc<|uirc  the 
undertaker  to  charge  by  the  actual  amount  of  energy, 
or  the  "  electricixl  quantity"  contained  in  the  supply. 
This  change  in  the  law,  when  it  becomes  effective, 
opens  the  door  to  a  more  rational  tariff,  and  in  so  doing 
should  permit  of  methods  of  charging  which  will  en- 
conr:ige  a  more  general  use  of  electrical  energy  by  all 
classes  of  consumers,  relieving  undertakers  of  the 
liability  to  su]iply.  e.g.,  short-hour  lighting  consmners. 
r.^  a  loss.  This  will  be  to  the  advant;ige  of  undertakers 
and  the  majority  of  consumers. 

It  remains  to  be  seen  what  proposals  undertakers  will 
make,  and  what  methods  the  Minister  of  Transport  will 
sanction.  It  is  nut  likely  that  "  fre.'d<  "  and  ultra- 
scicntitic  taiilTs  will  be  enciuiraged  :  but  the  liberty  to 
tw  varinns  methods,  an. I  the  |M)ssiliilitv  of  revision 
after  three  years'  trial,  if  :iny  interested  party  is  dis- 
satisfied, ought  to  result  in   settling  down  after  a  few 


years  to  some  few  sound  and  eijuitaldc  mutliodk.  The 
reform  is  one  for  wliicli  many  undertakers  have  worked 
for  years.      It  is  up  to  tlieni  to  make  good  use  of  it. 

Section  12  makes  alterations  in  Sections  H  and  \M 
of  the  I'Jiy  Act.  In  considering  applications  for  the 
establishment  of  a  new,  or  the  extension  of  an  existing, 
station,  the  Commissioners  are  not  to  refuse  their  sanc- 
tion if  it  is  proved  that  the  undertakers  will,  with  their 
consent,  be  in  a  position  to  meet  their  consumers'  de- 
mands at  a  cost  not  greater  than  that  at  which  they 
could  give  the  suiiply  if  they  obtained  a  supply  from 
some  other  source  designated  by  the  Connnissioners. 

Similarly,  the  Commissioners  shall  not  require  under- 
takers to  enter  into  an  agreement  under  Section  I'J, 
1U19,  to  take  a  supply  from  some  other  specified  under- 
takers, if  it  is  proved  that  tliey  can  do  as  well  for 
their  consumers  by  taking  a  sttpply  from  some  other 
source   than  that  specified. 

These  directions  to  the  Commissioners  to  take  into 
account  considerations  which  it  would  seem  to  be  their 
ordinary  duty  to  give  heed  to,  do  not  really  limit  their 
discretion  with  respect  to  general  interests,  since  they 
are  bj-  the  concluding  words  of  the  section  permitted  to 
determine  that  a  refusal  or  reipiirement  is  necessary  in 
the  interest  of  the  general  supply  in  the  district.  The 
section  seems  rather  redundant. 

Miscellaneous  I'rovisions. — Section  21  slightly  extends 
the  grounds  on  which  compensation  for  deprivation  of 
employment  may  be  given,  stibstituting  "  under  or  in 
consequence  of  this  Act  "  for  the  words  "'  under  this 
Act";  and  "in  conseipience  of  any  such  transfer 
.scheme,  agreement,  or  arrangement  "  for  the  words  "in 
consequence  of  this  Act":  in  Section  16  of  the  1919 
Act.  What  is,  perhaps,  more  important,  is  that  it  em- 
powers the  Minister  of  Labour  to  make  rules  as  to  the 
)irocedure  before  the  referee  or  board  of  referees  and  to 
]>rovide  for  limiting  the  amount  of,  and  the  taxation  of, 
costs  ;  and  for  fixing  the  fees  to  be  paid  to  the  referees 
and  determining  who  shall  pay  them. 

Secticni  7  makes  a  necessary  alteration  in  the  date  up 
to  wliicli  the  expenses  of  the  Connnissioners  are  to  be 
advanced  out  of  moneys  i>rovided  by  Parliament,  and 
the  date  by  which  those  advances  are  to  be  repaid.  It 
further  provides  for  the  apportionment  of  the  ex|)enses 
ot  tlie  Connnissioners  among  the  J.  K.  A.s  and  author- 
ised undertakers  of  Great  Britain.  In  future  years 
these  are  to  be  apportioned  in  the  proportion  of  the  units 
sohl  by  each  undertaking,  instead  of  units  generated, 
line  provision  being  nia<le  to  avoid  double  assessment  on 
l)ulk  su]iplies,  itc.  which  may  appear  as  "  units  sold  '' 
in  the  accounts  of  two  or  more  undertakers.  The  Com- 
missioners are  empowered  to  recover  unpaid  amounts 
sunininrily  as  a  civil  debt  from  defaulting  undertakers. 
The  assessment  on  "  units  sold,"  deducting  units  used 
in  tlie  stations,  lost  in  distribution,  itc,  is  more  eiiiiit- 
able  than  assi>ssment  on  "  units  generated."  as  those 
deductions  vary  greatly  with  different  undertakings. 

There  is  a  small  amendment  of  the  law  as  to  stand-by 
charges.  Section  1.")  of  the  Electric  Lighting  Act.  1900. 
which  has  hitherto  reiiulated  these  charges,  is  repealed. 
It  is  re-enacted  in  a  form  which  includes  gas,  steam,  or 
other  form  of  energy— not  only  a  separate  supply  of 
I'lectricitv — as  the  agents  to  which  the  supply  from  the 
auth(U-ised  undertaker  is  a  stand-by.  This  removes  a 
irrievance  which  some  undertakers  have  suffered  under. 
Section  2.')  is  an  addition  to  the  existing  law.  which 
niav  have  far-r<'achin<x  effects.  It  permits  the  owners  of 
'jcnciiit  ing  stations  fo)'  the  supply  of  railways.  Iram- 
wavs,  .Vc.  to  sujiply  .1.  E.  :\.s.  autlmri.sed  undertakers, 
and  anv  consumers  with  electricity.  Powers  to  lireak 
up  roads  for  the  laying  of  m.-iins.  .l-c,  may  be  giveit  to 
such  owners.      The  rights   of    authorised  undertakers,- 
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power  companies,  and  J.  E.  A.s  are  safeguarded,  and 
tht  supplies  may  only  be  given  with  the  consent  of  the 
Commissioners  and  subject  to  such  conditions  as  they 
may  impose.  These  powers  ought  to  be  of  great  utility 
in  bringing  electricity  supply  into  districts  along  rail- 
way. &c..  routes,  where  an  electricity  supply  under- 
taking could  not  expect  to  make  a  living:  and  may 
assist  J.  E.  A.s  to  cover  parts  of  their  <li.stricts  more 
economically  than  in  any  other  way.  It  need  hardly  lie 
said  tiiat  the  combination  of  electric  traction  and  supjily 
is  well  established  in  some  other  countries,  with  proved 
advantages  to  both  sides  of  the  undertaking,  ami  to 
the  public. 

Section  2i  allows  a  power  company  or  a  J.  E.  A.  to 
supply  electricity  within  its  district  or  raihvays, 
tramways,  docks,  harbours,  canals,  iSrc,  which  may  be 
used  in  part  by  such  concerns  outside  the  district.  This 
is  an  extension  to  J.  E.  A.s  and  power  companies  of 
the  general  right  of  undertakers  to  give  such  supplies 
granted  by  Section  ."),  Electric  Lighting  .\ct.  1909,  with 
the  difference  that  under  the  1909  Act  the  consent  of 
the  Board  of  Trade  is  required  in  each  case.  Appar- 
ently, power  companies  have  the  right  under  the  1909 
Act.  subject  to  the  consent  nientioncil,  whioli  will  iki 
lonircr  be  neci^ssary   in   flieir  case. 

A  iittlc  (lifticulty  of  tlir  1,<,ih1<..i  ('.unily  Cnuiicil  is 
removed  by  ."-Jcit  ion  2^.  'I'lic  L. ('.('.  is  Mot  an  authorised 
undertaker,  and  thougli  it  is  greatly  interested  in  the 
matter  of  electricity  sujiply  in  London,  it  does  not 
a|)pear  to  be  empowered  to  s])end  money  under  or  in 
consequence  of  the  Electricity  (Sujiply)  .\cts.  It  cer- 
tainlv  has  spent  some  and  may  have  to  spend  more.  The 
section  allows  such  expenditure  to  raidv  as  expenses  for 
general  county  purposes. 

It  is  hardly  necessary  to  do  more  than  uiention  the 
)irovisions  for  the  jjayment-off  of  debentures  and  tlie 
windine-up  of  companies  which  have  sold  the  whole  or 
])arts    of    their    undertakiuLis   to    a    .1.    E.    .\ . ,    and    the 


extension  to  GO  years  in  place  of  -30  of  the  nutximum 
period  for  the  repayment  of  loans  by  Scottish  local 
authorities. 

Tiic  last  line  of  the  Act  savs  that  it  sliall  nut  apply 
tj  Ireland! 

Tills  summary  of  the  1922  Act  and  its  effects  will 
in<lieate  that  the  time  spent  since  1919  has  not  been 
entirely  wasted.  Besides  the  provision-  of  financi*il 
powers  for  J.  E.  A.s,  without  which  they  could  not 
march,  a  good  deal  more  elasticity  is  permitted  in  the 
constitution  of  these  bodies,  or  bodies  to  answer  the 
same  purpose  ;  and  more  elasticity  is  also  given  to  the 
J.  E.  .\.s,  which  should  enable  them  to  do  their  work 
with  more  respect  to  business  considerations  and  less 
to  cast-iron  legality. 

Tiie  possibility  of  a  large  measure  of  relief  from  the 
dead  hand  of  18f<8  in  respect  of  the  compulsory  purchase 
Oi  company  iindertakings  is  welcome.  It  may  be  re- 
gretted that  the  purchasing  authorities  have  an  absolute 
veto  on  the  apiilication  of  this  relief  in  each  case,  but 
sonic  will  use  tlieir  jiower  reasonaljly.  and  the  Commis- 
sioners should  lie  able  to  |iersiiade — tliough  they  can-not 
fori'e — others. 

The  new  ]irovisions  for  revision  yof  prices  and  methods 
o-  {'liarging  are  also  welcome.  How  they  will  work  out 
d(  peiids  on  the  wisdom  and  courage  of  those  who 
aihiiiiiister  the  |irovisioiis.  lint  not  wholly.  The  same 
i|ualities  arc  called  for  in  the  authorised  undertakers 
who  seek  to  utilise  the  new  powers. 

(Id  the  whole,  the  electricity  supply  industry  should 
feci  that  it  lias  a  freer  field  for  its  exertions,  and  it  will 
be  well  advised  to  make  the  best  use  of  this  greater 
freedom.  Xo  doubt  experience  will  show  that  the  Acts 
of  1919  and  1922  have  defects.  There  is  no  finalitv  in 
tliese  things.  Rut.  taken  toiiether.  they  do  constitute 
a  great  improvement  on  the  law  as  it  stood  lieforc.  and 
wp  must  be  tliankful  that  the  Oovernment  and  Parlia- 
iiirn!    have   done  so   iiiucli. 


THE     WIRELESS     EXHIBITION. 


The    First    All-British    Show. 


{r.„it„u,,:l     fr 

Till.  exteUBiun  ot  the  wireless  market  liy  hiuadca.stiug  has 
attracted  man.v  keen  lirains  to  this,  field  and  has  already  re- 
sulted in  iiiipruvemciits  in  wireless  receivers.  One  of  the 
<liief  difticulties  facing  manufacturers  was  the  Postmaster- 
(jeueral's  opposition  to  valve  receivint,'  sets  using  reaction, 
as  such  sets  can  easily  liccomc  miniature  transmitters  and 
cause  serious  interference  with  other  li.steners-in.  To  do 
away  with  reaction  on  ^existing  receivers  woiilil  greatly  im- 
pair their  efficiency;  in  fact,  the  broadcast  music  and  siieeeli 
could  only  be  restored  to  its  original  volume  liy  using  an 
extra  valve  w^ith  its  consequent  adiHtional  expense  and  coiii- 
jilication.  The  Telephone  Manulactiiiing  Co.,  Ltd.,  how- 
ever, claims  to  have  solved  tlie  difliculty  in  an  ingenious 
way.  Tlic  new  .single  valve  leceiver  is  said  to  empUiy 
the  reaction  principle  in  such  a  way  that  no  int<'rfeience 
can  possibly  be  caused  to  other  receiving  stations.  It  is 
one  of  the  first  receivers  of  its  kind  and  one  of  the  hrst 
employing  reaction  to  receive  the  I'ostmaster-fieHeral's  ap- 
proval  for  broadcasting. 

Tlic  second  advance  which  this  firm  claniis  is  the  produc- 
tion of  a  crystal  detector  "which  is  always  sensitive  and 
never  needs  adjusting."  This  uieimH  that  the  use  nf  crystal 
receivers  fitted  v  ith  this  detector  becomes  exceedingly  simple 
as  it  is  nccssary  to  turn  only  one  handle  to  hear  the 
broadcast  messages. 

.\nother  interesting  device  was  to  be  seen  on  the  stand  ol 
Mkssks.  JI.MiWF.l.f,,  f.Tj).,  whose  exhibits  inchnl.il  '  railm 
gramophones."  Many  eminent  scientists  have  been  experi- 
menting with  piezo-eleetricity  for  a  consideiHblc  time,  hut 
it  has  fallen  to  the  lot  of  two  Cambridge  undergraduates— 
the  Hon.  E.  W.  Russell  and  Mr.  A.  I".  K.  Cotton— to  win 
the  distinctioD  of  "  harnes.'iing  this  loice  to  the  needs  ol 
commerce." 

The  "  Cotrus  "  .system  of  piezo-elcctri lity  has  been  ap- 
plied to  sound-transujission  with  amazing  results.  Among 
the  new  inventions  resulting  from  this  ap])lication  arc  tlie 
silent  gramophone  and  the  distance  transmitter.  The  silent 
gramophone  consists  essentially  of  a  piezo-electric  sound  box 


and  a  pair  of  high-resistance  telephone  receivers,  and  any 
suitable  means  of  revolving  the  record.  Sound  is  audilile 
only  in  the  receivers,  of  which  any  number  may  be  olierated 
by  the  sound  box  simultaneously,  without  batteries  or  amcli- 
ficatiou.  Otherwise  the  instrument  plays  practically  silently 
in  the  room.  Hence  its  name.  The  .silent  gramophone  is  ot 
value  in  places  where  niu.sic  is  required  only  by  one  or  two 
individuals  and  where  an  ordinary  gramophone  >vould  cause 
an  annoyance  to  others,  e.g.,  in  hospitals,  nur.sing  homes,  insti 
tutions,  universities,   and  so  forth. 

With  regard  to  the  distance  transmitter,  by  means  of  this 
novel   invention   the    music  of   an    orchestra    may    be    trans- 
mitted   from  one    part  ^ of   a  hall    to   another,    or    i^om    the 
orchestra    well  of   a   theatre   or  kinenia    to   the    tea-rooms   or 
lounge.      Hitherto,   exiieriments  in    this   direction   have    been 
unsuccessful,     but     the     piezo-electric     apparatus     has     over-     m   ■ 
come   all    the    distortion,    resonanee,    and    "metallic   effect"      ■  | 
associated    with   the    microphone.      Obviously,    the    uses    for     ■  '•■ 
such   an  instrument  are  unlimited.     In  addition  to  signalling 
a    new  era  in   the  entertainment    world,   it   wil,l   be  of   vahu' 
in  restaurants,  ocean   liners,  and  elsewhere. 

The    IdiWNlc    Co.,    Ltd.,    had    an    interesting    exhibit,    in 
eluding    "  duo  lateral  "    or   honeycomb    inductance   coils,    fur 
which  the  company  has  the  .sole  manufacturing  rights  under 
the    I>   Forest   patent.     The   advantages  of   this   type  of  in-     H    • 
■  liiitiiiee   coil   are  that  the   formation  of   the   winding  allows     ■  j 
the    maxinuim   spacing    lietween    the   various    turns   of   wire,     I  i 
therehy      enormously      reducing      the     self-eapaeity     of      the     1  ' 
eoil      in     conipari.><on      with     that     of     coneentrically-wound     »M 
coils,    and    making   sharper  tuning    possible    with    consequent      • 
increase     in    volume    of    reception.      Slab     inductance    coils, 
wound    hy  the   self-forming   cross-wind  method  w^ere  al.so  ex- 
hibited,   ami    duo    lateral    coil.s    were   being   actually    wound 
by   machinery  on    the    stand,    and    the    sjieed    and    accuracy 
with  which  the  coils  are  produced  is  very  noticeable.     There 
was  also  a  machine  winding  transformer  coils.     The   method 
of  interlaying  paper  between  the  layers  of  wire  automatically,  i 

to    .secure   high   insulation,    is   very   ingenious.     The   cotton 
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interweave  method  produces  an  exceptionally  durable;  coil, 
as  the  absorbeut  character  of  cotton  makes  very  thorough' 
impregnation  possible,  and  a  better  space  factor  is  obtained 
than   with   other   methods  of   winding. 

In  addition'  to  the  coil  exhibits,  various  types  of  coil 
holders  or  tuners  were  .shown.  The  "  luicro-adjusta  "  coil 
holder  is  designed  for  exceptionally  line  tuning,  where  ad- 
justment of  coupled  cods  needs  to  In-  carried  out  very  ac- ' 
curately,   as  in  telephony. 

The  "  Triplug  "  coil  holdci-  is  suitable  for  table  use,  or 
for  panel  mounting,  and  a  new  departure  is  shown  in  tlie 
patented  method  of  mounting  both  honeycomb  and  slab  in- 
ductance coils.  This  is  described  as  the  "  gimbal  "  inountiiig. 
The  cod  is  provided  with  pivots  at  right  angles  to  its  axis, 
so  that  when  tuning,  in  addition  to  the  radial  movement, 
the  toil  can  be  rotated  about  its  owa  pivot,  thus  affordmg 
what  nnght  be  described  as  a  vernier  adjustment.  A  further 
advantage  of  this  method  of  mounting  is  that  two  coils  con- 
nected  in    series  can   be   used   as  a  variometer. 

.\  specially  designed  coil-holder  for  use  with  this  type  of 
mounting  was  shown,  one  advantage  being  that  the  termi- 
nals arc  placed  widely  apart  .so  as  to  reduce  leakage  losses 
ti)  a  minimum.  .Adapters  enable  this  type  of  mounting 
to  be  used  with  the  usual  plug  type  coil  holder.  A  new- 
design  of  honeycomb-wound  variometer  was  shown,  as 
well   as   one   or    two    types   ol'    intiTvalvc    friinsfoniicrs. 
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•T.M'i'Ki)   Iiiiiwic   Im)|-c'ta.m'I';    with    ShI/Hct'oh    Switch 

IN    (I'nil,     rioLIHTl. 


The  B.T.H.  portable  wireless  receiver  is  claimed  to  Ix; 
unique  owing  to  its  long  range  of  reception  without  connec- 
tion to  <'Xtern:il  aerial  or  earth  wires;  it  als<j  acts  as  a  direc- 
tion (inder  and  wave-i£ieler  and  coujbiDes  in  one  case  all 
the  nece.ssary  apparatus,  including  even  dry  batteries  and 
accumulator.  The  receiver  consists  of  a  coil  enclosed  in  the 
framework  of  the  cabinet,  a  detector  valve,  and  one  amplify- 
ing valve  lit  by  a  special  four-volt  non-.spillable  accumulator. 
The  plates  of  the  valves  are  supplied  at  40  volts  from  two 
dry  batteries  fitted  in  the  lower  i>ortion  of  the  case.  .\  con- 
denser is  fitted  in  the  centre  of  the  receiver  for  tuning  to 
the  various  wave  lengths,  and  these  are  accurately  indicated 
by  means  of  a  pointer  moving  over  a  graduated  scale.  The 
condenser  consists  of  a  .set  of  fixed  and  noving  plates  and 
the  rotation  of  the  latter  by  means  of  the  knob  gives  the 
required  variation  of  capacity.  There  is  also  a  hinged  retro- 
action coil  for  controlling  the  self-oscillation  of  the  receiver, 
and  two  .switches  for  increasing  the  range  of  wave  length 
by  varying  the  inductance  and  capacity  resi)ectively.  The 
valves  are  interchangeable  and  of  the  three  electrode  tyi>e. 
The  operation  of  the  receiver  is  extremely  simple  and  the 
set  can  be  readily  connected  to  aerial  and  earth  wires  when 
required.  The  equipment  will  operate  sati.sfactorily  on  any 
wave  length'  from  \/M)  to  1.5,(X)0  metres.  The  receiver, 
however,  can  readily  be  modified  for  an  extended  range  ot 
from   :iOO   to   -itJ.dOO   metres   if  desired. 

MESSR.S.  SiKMKSs  Bros.  &  Co..  I.TD. — The  Siemens  broad- 
casting wireless  receiver,  type  C.V..  outfit  is  contained  in  a 
compact  box  of  polished  mahogany  mea.'^uring  about  i)  x  11  x 
7  in.  high  and  <'ontaining  all  the  apparatus  except  the  fila- 
ment battery  and  t<>lephone  headgear.  The  right-hand  side 
of  the  box,  fig.  7,  is  made  to  .slide  in  order  to  permit  the 
valve  or  the  high-pressuie  battery  to  i>e  replaced  and  the 
tuning  coil  to  be  changed  if  it  is  de.sired  to  receive  Paris 
time  signals.  Protection  for  the  valve  is  secured  by  means 
of  rubber  feet  fitted  to  the  box.  Special  (precautions  have 
been  taken  in  designing  this  receiver  to  eliminate  extraneous 
noises,  .such  as  the  hum  of  electric  light  tircuits,  &c.,  which 
are   often   a   source  of  considerable   disturbance. 

The  tuuiug  coil  provides  for  the  reception  of  wave  lengths 
of  fi'om  350  to  4o(l  metres.  Other  coils  can  be  supplied  for 
use  with  aerials  that  difi'er  considerably  from  the  usual  type. 
A  special  coil  is  also  made  by  means  of  which  the  receiver 
can  be  tuned  to  receive  the  Paris  time  signal.  The  tele- 
phones are   of  the  low-rPsistan<'e  type  and  work   in  eonjnnc- 


.^niongst  the  exhibits  of  the  BuiTtSH  Tiiomso.n-I  Im  ston 
Co.,  liTl).,  were  wireless  time  flashing  devices  than  can  he 
used  with  any  satisfactory  form  of  receiver.  The  okmIcIs 
illu,strated  in  fig.  6  are  a  representation  of  the  Bifl'el  Towci, 
suitable  for  show  windows,  and  a  box  equipment  for  exter- 
nal display.  The  apparatus  consists  essentially  of  a  multiple 
flashing  device,  arranged  so.  that  one  only  of  the  three 
figured   panels   on    the   glass   screen    is  Ijiillinntly   ilhnninated 


i'lG.   0.— B.T.H.    W'lHKl.KSS  TlMK    Fl.ASMKliS. 


pn^ci.sely  at  the  right  instant.  Bach  panel  is  illuininatetl  in 
turn,  and  is  operated  electricaUy  by  means  ot  a  tapper 
switch  (or  push  button).  Screens  can  be  supplied  for  any 
of  the  various  wireless  time  checks,  of  which  there  ai'e  at 
present  four,  viz.:  9.'27  to  '.1.30  a.m.,  10.45  to  10.49  a.m.. 
11.57  to  n  noon  and  10.45  to  10.49  p.m.,  all  at  Greenwich 
iiieiin  time.  In  addition  to  the  illuminated  screen,  a  lamp 
is  provided  at  the  top  of  the  frame  which  flashes^  '*'."'!'|' 
taneoiisly  with  each  change  of  the  .screen  shutter.  To  facili- 
tate operation  a  .special  diagram  is  supplied  with  each  eiiuip 
nu'iit  whicli  gives  the  actual  MorfH>  symluils  used  fur  the 
otlicial  time  cheek,  together  with'  a  translation  in  plain 
figures.  All  the  operator  has  to  do,  therefore,  is  to  press 
the  key  at  the  end  of  each  minute  at  the  exact  in.stant  indi- 
cated by  the  wireless  signals,  which  gives  to  the  public 
correct  Greenwich  mean  time,  which  is  guaranteed  by  the 
Observatories  correct  to  one-hundredth  of  a  second. 


Fk;.  7.— SiKMKNs  Tvri:  t'.W  Kkckivfi!. 

tion  with  a  telephone  transfnnncr  liy  using  which  body 
ca|)acity  etlects  are  avoided.  A  further  advantage  is  that 
when  more  than  one  telephone  head  .set  is  ust^d,  the  ad- 
ditional sets  reduce  the  signal  strength  less  than  would  high- 
resistance  telephones.  Provision  is  made  for  plugging  in  a 
second  pair  of  head  telephones.  If  nwire  telephones  are  re- 
quired, a  .sixxial  adaptor  can  be  supplied.  Terminals  are 
provided  so  that  a  further  note  magnifier  and  loud-sivaking 
telephone  can  be  added.  A  high-resistance  telephone  can 
also  be  inserted  by  means  of  thess-  terminals,  should  the  user 
have   a    preference    for   this   type. 

The  following  combinations  are  possible  and  are  brought 
about  bv  a  simple  change-over  .switch  :  (U  Crystal  reception 
only.  {'2)  Single-valve  reception  only.  (3)  Crystal  recep- 
tion 


Single-valve    reception    only 
with    note-magnifying  valve. 
e    advantages    of    these    different    combination 


(d)  In  the  I'vcnl  of  the  filament  batteries  being  run  down 
or  unavailable,  it  is  still  possible  to  obtain  signals  by 
using  the  crystal  only.  The  cry.stal  only  will  also  give 
perfectly  satisfactory  results  when  receiving  strong 
signals  or  when  listening  in  at  short  ranges.  When 
the  cr.Nstal  (viily  is  used,  considerable  ectmomy  is 
ell'ecteii.  as  the  life  of  the  valve  is  increa.-sed  and  the 
tilanient  aeemnulator  requires  less  frequent  recharging. 

(())  In  ease  the  crystal  should  fail,  reception  is  still  pos- 
sible by  u^ing  the  valve  only.  Signals  received  on 
the  valve  are  somewhat  stronger  than  those  received 
on  the  crvstal.  Moreover,  by  first  listening  in  to  the 
signal  strength  on  the  valve  only,  and  then  changing  to 
crvstal  only,  it  is  possible  to  adjust  the  crystal  to  its 
most  -sen.sitive  position  so  that  in  i-ombination  3  the 
highest  signal  strength  is  obtained. 
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(<■)  In  the  tliirii  <  ■mbination  the  valve  is  u^eii  as  a  uote 
magnifier,  after  erystal  rectification  has  taken  place; 
the  strength  ul'  signals  is  greatly  increased  and  tele- 
phonic tiaiiMiiission  can  be  heard  which  is  inaudible 
in  coinbiiKitions  1  and  2. 

No  expert  knowledge  is  required  in  using  this  apparatus. 
The  lid  of  iho  box  is  so  constructed  that  it  cannot  be  closed 
unless  (he  handle  of  the  change-over  switch  is  in-  the  posi- 
tion for  crystal  reception,  in  which  position  the  filament 
battery  is  disconnected;  the  battery,  therefore,  cannot  be  left 
on  discharge  accidentally.  The  range  of  reception  in  wire- 
le.ss  telephony  from  a  normal  l^-kW  broadcasting  station  is 
about  40  miles  under  ordinary  conditions  when  using  a 
standard  Post  Ollice  antenna. 

M.tRcosi's  W'lHELESs  Tf.lkohm'h  Co.,  Ltd.,  exhibited  lii> 
torical  apparatus,  a  direction  finder  as  installed  at  Croyiloii 
and  other  aerodromes,  an  aircraft  set,  various  crystal  and 
valve  receivers.   "  Magnavox  "  equii)ment,   and  accessories. 

The  Mauconi  Scientific  Instrimf.nt  Co.,  Ltd..  showed  a 
.5-15-watts  :^l-mile  transmitter  and  another  of  10-50  watts 
and  from  50  to  0(1  miles  range,  in  addition  to  receivers  built 
up  on  the  ■■  unit  "  system — that  is  to  say,  to  the  initial 
sunple  receiver  can  lie  added  various  component  parts  as 
may  be  required  from  time  to  tmie,  thus  making  it  more 
complete  and  as  complicated  as  may  be  desired.  Telegraph 
apparatus  and  accessories  were  also  to  be  seen  on  this  staril. 

The  M.  O.  V.«,VE  Co..  Ltd..  had  a  comprehensive  seri  -< 
of  transmitting,  receiving,  rectifying,  and  amplifying  valves 
ranging  up  to  the  (JOO-watt  type,  and  including  three  types 
of  low-temperature  emitter  valve  working  at  fHamept  volt- 
ages of  L8  or  3.5.  A  standard  telegraph  and  telephone 
equipment  of  the  Marconi  3-kW  type.  '2.000  to  3.000  metres 
wave  length,  for  ship  or  land  stations,  was  shown  as  well  as 
G.E.C.  crystal  and  valve  sets  and  aerial  fittings. 

.\s  its  name  implies  the  outfit  illustrated  in  fig.  8  is  made 
liy  the  Oe.\er.\l  Electric  Co.,  Ltd..-  it  has  special  tuning 
facilities  by  which  it  is  claimed  to  be  po.ssible  to  practically 
eliminate  interference  by  other  transmitting  stations.  The 
range  of  both  the  crystal  .sets,  however,  is  prax;tically  limited 
to  i5  miles  under  the  present  proposals  for  transmission,  and 
they  obviously  have  their  limitations.  It  is.  for  example, 
impossible  to  operate  a  so-called  "  loud-si>eaker  "  with  a 
crystal  detecting  set  without  the  addition  of  some  amplifying 
device. 


This  act  has  two  coiipleil  chciiitji  with  adjustable  couijliiig. 
The  detector  is  a  specially  sensitive  crystal  and  does  not  re 
()uiie  a  potentiometer:  it  is  fitted  with  a  testing  buzzer  and 
key  so  that  the  crystal  may  be  adjusted  to  itsiuost  sensitive 
position,  provided  with  one  pair  of  '2,000-ohm  douhle  head- 
gear  telephones  and   fitted  .with    sockets   to   take    one   extra 


Fig.  S:- 


(iKcoi'HOM-;  ■■  N( 


jiair  of  telephones  if  required.  The  whole  is  enclosed  in  a  well- 
made  polished  mahogany  case,  and  supplied  complete  with 
two  10-ft.  lengths  of  flexible  wii-e  for  connoi-ting  uii  to 
aerial  and  earth,  one  coil  of  lOO^ft.  7/'2'2  enamelled  copper 
aerial  wire,  two  insulators,  one  pulley  block,  one  tierial 
fixing  eye,  one  leading-in  terminal,  and  one  earthing  clip. 

[To   be  coiitiinnil) 


LOCAL    ELECTRICAL    EXHIBITIONS. 


.•\lti'.mx  is  the  season  of  exhibitions,  and  this  year  is  no  ex- 
ci'ption  to  the  rule.  There  has  recently  been  quite  a  crop  of 
them — both  of  electrical  interest  and  otherwise — and  others 
are  being  organised  to  take  place  in  the  near  future.  As  a 
rule  exhibitions  arc  held  in  large  cities,  but  if  the  use  ot 
electricity  is  to  be  encouraged  generally  its  advantages  must 
be  brought  to  the  notice  of  the  residents  of  the  smaller 
towns  in  no  less  degree  than  they  are  emi)hasised  in  the  cities. 
In  this  connection  it  is  satisfactory  to  record  that  a  type 
of  show  that  is  becoming  increasingly  popular  is  that  re- 
ferred to  as  local  exhibitions,  which  are  organised  with  a 
\if\v  to  bringing  before  the  public  in  the  provincial  towns 
in  which  they  are  held  the  benefits  to  be  derived  from  the 
ii.se  of  electricity  and  electrical  methods  in  the  home.  That 
they  succeed  in  doing  so  .seems  to  be  indicated  by  the  fact 
that   such  shows  are  increa.sing  in  iiuinber   and  frequency. 

Housing  Exhibition,  Glasgow. 

A  three-weeks'  exhibition  is  being  held  in  the  Kelvin 
Hall,  Ol.-isgow,  and  all  space  is  taken  up  by  exhibits  con- 
nected with  the  housing  trades.  It  is  under  the  dnection  of 
the  Gla.sgow  Corporation,  and  was  opened  by  Lady  Weir,  of 
Eastwood.     The  exhibition   has  attracted   crowds  of   visitors. 

One  of  the  leading  stands  is  that  of  the  Electricity  Dv- 
partraent  of  Glasgow  Corporation.  Special  attention  is 
drawn  to  the  kitchen  cabinet  and  a  domestic-t.vi)e  electric 
<;ookcr— a  favourite  in  Glasgow  homes.  The  electrically- 
oi>erated  "  kitchen-aid  "  does  everything  in  mixing,  mash- 
ing, and  beating.  f-aiindry  appliances  include  the  latest 
types  and  patterns,  and  vacuum  cleaners  and  electric  fires 
•  ire  all  in  evidence. 

Messrs.  TIniiTr.N.  Kino  &  S.\iith,  Glasgow,  stage  electric 
lamps  of  every  description,  carbon,  drawn  wire,  and  spiral 
filament^    all    voltages,    up    to  300  candle   pawer. 

The  Xoktheun  Steei.  A  TlARnw^\RE  Co.,  I/TD..  Manchester, 
.-tages  an  electric  wa.-sher— the  Laundry  Queen — which  is  ca.sy 
to  work  and  most  elTcctive  in  action.  It  also  shows  electric 
irons,  electrii-  .-oil  briilers.  vacuum  cleaners,  &v. 

Messrs.  Fisher  /c  Paut.ners  (Gi,A.S(ic'w),  Ltd.,  have  a 
very  fine  exhibit  of  fittings,  arti.stic  and  of  beautiful 
workmanship.  Tlie  rohairid  bowls  arc  all  banil-paiiib'd  and 
of  apprf)piiale  designs  'Ihc  factorv  lias  a  wide  srlclion, 
and  supplies  picture  houses,  hotels  and  ballrooms,  and  all 
sizes  of  private  residences. 

Messrs.  L.  G.  Hawki.ns  .t  Co.,  Ltd.— .\  range  is  on 
view  of  th*'   "  f'niversal  "  electric  labour-Baviug  applianceB, 


including  toasters,  grills,  heaters,  irons,  radiators,  and 
laundry  appliances.  Attention  is  diix?ctcil  to  the  "  Miller  " 
electric  fittings  and  table  standard  in  the  latest  artistic  de- 
signs, combining  metal  and  glass. 

Mr.  D.  Landale  Frew,  Glasgow,  displa\s  "  Eriuoid  "  ilcc- 
trical  fittings  made  up  in  any  combination  of  colours  to  suit 
any  scheme  of  decoration. 

The  Thermal  Syndicate,  Ltd..  WallscMul-on-Tyue,  shows 
a  comjplete  range  of  "  Vitreosil  "  beat-proof  anti-glare 
globes  in  a  variety  of  colours  and  designs. 

Messrs.  James  Meighan  &  Son,  Glasgow,  stage  electrical 
appliances  and  fittings,  with  exclusive  designs  in  lanii- 
shades. 

Mil.  H.  J.  Lagden,  Edinburgh,  has  an  exhibit  of  "  Tlior  " 
electrical  washing  machines. 

Messrs.  Kemp,  Willi.ims  &  Colqohoun,  Ltd.,  Glasgow, 
stage  bowls  in  glass,  mother-of-pearl,  shell,  and  crystal,  and 
electrical  fittings  of  all  kinds.  They  are  makers  "of  adver- 
tising signs. 

The  Electric  Appliance  Co.,  Ivpd.,  Glasgow  and  Londuii, 
exhibits    the   Imperial   Eureka    electric  vaiuuiii    cleaner. 

Rogers  Electric  Sales  Co.  (Giuc.at  Britai.n),  London,  has 
a  display  of  electro-medicjl  appliances.  It  also  show  s 
fittings,  including  a  pedestal  table  radiator,  a  sewing  machine 
motor  and  starter,   and  household   utensils. 

Messrs.  A.stro  Electric,  Ltd.,  London,  exhibit  iuteu- 
sifiers — types  suitable  for  lamps  of  any  size,  and  also  have 
an  intere.sting  insight  into  "  .A.8tro  Advertisers  "  for  shop 
window.s. 

Messrs.  Electrolux,  Ltd..  London,  give  a  demonstration 
of  the  "  Electrolux  "  electrical  floor  polisher  for  polishing 
"  lino  "  and  parquet  floors. 

The  Electric  Slction  Cleaner  Co.,  Croydon,  Rurrey, 
shovifs  the  Crf/ydon  electric  vacuum  cleaner,  also  a  niuuber  of 
small  portable  electric  drilling  machines. 

'I'he  HoTi'oiNT  Electric  Applia.nce  Co.,  Ltd.,  London. — 
This  is  a  (ine  di.splay  of  appliances  for  domestic  and  indus- 
trial use,  including  coffee-pots,  toasters,  and  vibrators,  also 
electiic  irons  for  domestic,  laundry,  and  tailors'  use  |)is- 
tiiirtion  is  seen  in   fires  and   radiators. 

Till'.  Venetian  Glas.s  Import  Co.,  Glasgow,  has  on  view 
clecliical   fittings    and    stand    lamps. 

Tni;  Falkirk  Iron  Co.,  Falkirk,  has  supplied  all  interior 
fittiims  to  the  bungalow  erected  by  the  National  Building 
Guild,   r,td,,  electric  lights  and  heaters,   also  electric  fires. 
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liiectrical    livhiliition   at   Briglituii. 

An  electnciil  exliibition,  organi.st'il  liy  the  IocmI  IJniis  ol   tin- 
Electrical   ContiMctors'  Association,    in  conjunction    witli    the 
Kleiti-ici'iy   iJopartrucut  of   the   Corporation,    was   opened   by 
the   Mayor    {Aid.   E.   J.    I'ankhur.st)   at    the    Corn   Exchange, 
J^riyhtou,  on   October  5th.     The   exhibition,    which   has   been 
promoted   with    the  object   mainly   of    demonstrating    the   m- 
mmierablc  uses  to  which  electricity  can   be  put,  both  in  the 
home   and  in   connection    w'ith    business,   coincides    with   the 
completion   of    the  iJUth    year   of    the    electricity    undertakin;^ 
under  Corporation  control,  and  in  askiny  his  worsliip  to  per- 
form the  openiiij^  ceremony  Councillor  C.  .J.  Ualliers  (Cliair- 
man  of  the  Jjigliting  Committee   of  the  Town  Council)   gave 
some  interesting  (igures  illustrating  the  extent  to  which   the 
business  has  grown   during  this  ix'riod.     .Vs  again.st  •il.'i  con- 
sumers at  the  end  of  the  first  >ear,.  he  said,  tliere  were  now 
■    nearly   JD.OUO.  and   while  tlie  output  of  eiec-ti-ical  energy  had 
increased  from  loO.OUU  kWh  to  nearly  ]-2,<«K).(KI(l,  the  average 
price  had  fallen  from   7d.  to  3.95d.   per  kWh.     The  revenue, 
which  was  ±'4,(i91  for  the  year  1891-92,  was  last  year  ±"itlb.-2ia. 
The   total  capital  expenditure   to-day  stood  at   £9!23,4'24,    but 
of  this  sum  no  less  than   ±'o77,010  had  already  been   written 
down,    leaving    the    outstanding    debt   at  tht    comparatively 
small  figure  of  le.=s  than  .i'HJO.OOO.    During  the  whole  thirty 
years   also   the    undertaking  had  never   at    any   time    been  a 
charge   on    tlie  rates;  on   the  contrary,   it  had   relieved  them 
to  the  extent  of   ±'30,0(10  out   of   the    surplus  funds,   and   in 
addition  to  this,  a  reserve  fund  of  ±'43.0<JO  had  been  built  up. 
The  Mayor,  who  was  accompanied  by  the  Mayoress  and  a 
large  nundier  of  members  of  the  Town  Council  and   borough 
officials,    deelared   the   exhibition   open  in   a    happily-phrased 
speech,  in  which    he    commented    on    the    coincidence    that 
Councillor  Galliers  should   have  been  chairman  of  the  Li'iht- 
ing  Committee,  both  when  electricity  was  in  its  infancy  nnd 
again  now  when  it  was  in  its  golden  age. 

The  exhibition  itself  has  been  admirably  arranged  un<ler 
the  direction  of  the  electrical  engineer  (Mr.  John  Christie) 
and  his  able  lieutenant  (Mr.  Cleary),  and  while  the  latest 
appliances  for  lighting,  cooking,  heating,  laundry  work,  and 
other  domestic  u.sps  have  probably  constituted  its  strongest 
appeal,  visitors  have  found  much  to  interest  them  in  the 
application  of  electrical  science  to  surgery  and  medicine. 
There  are  also  exhibitions  of  gla.ss  lilowing  and  wire  draw- 
ing for  the  purpose  of  showing  how  the  filaments  of  electric 
lamps  are  made,  and  in  addition  visitors  have  been  able  to 
enjoy  the.  to  many  of  them,   novel  experience  of  listening  to 


svucless  concerts.  Accommodation  haa  been  found  fur  sonjc 
•J)  stands,  and  the  lirmB  represented  include  the  Britii-tj 
iilectnc  iranslormer  Co..  Ltd.  C  Trioitv  "),  Canon  C<im- 
pany,  Clark's  Bread  Co.,  Ltd.,  iJowsmg  Radiant  Heat  Co., 
ijtd..  Klectric  Street  lighting  Apparatus  Co.  Me.ssrf. 
H.  J.  (.alliers,  Messrs.  Page  &  Miles,  the  Ueueral  Electric 
Co.,  i.,td.,  Messrs.  Gillespie  i  Beales,  \V.  T.  Henley's  T.-le- 
graph  Works  Co.,  Ltd.,  the  Hot-1'oint  Electric  Appliance 
Vir'  >  ■'  ^^^  Jackson  Electric  Stove  Co.,  Ltd.,  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  Messrs.  Marryat  *  Scott, 
l.td.,  the  Kea.s(,n  Manufacturing  Co.,  Ltd.,  and  Messrs. 
Watson  A-  Sons  I  Electro- Medical).  Ltd.  The  exhibition  closes 
to-nyjrrow,  the  1  Ith. 

Conciurently  with  the  exliibition  it  is  hoped  that  a  sv.stem 
ot  hire-purcha.se  (or  acquiring  heating  and  CfXiking  appara- 
tus through  the  electrical  contractors  on  favourable  terms 
to  the  user  will  he  put  into  effect,  and  now  that  the  rate  for 
])ower  has  been  reduced  as  from  th.'  September  quarter 
meter  readings  t.j  the  low  figure  of  Ijd.  |«"r  kWh,  this  appa- 
ratus can  bo  freely  used  without  umlue  ex|ien.s.'. 

The  Corporation  also  assists  and  advises  anv  consumer  or 
prospective  user  of  electricity  as  to  the  best  methods  for  the 
lay-out  of  his  installation,  free  of  charge,  but  all  actual  work 
must  be  carried  out  through  a  contractor  to  be  selected  by 
the  consumer  him.self. 

The  Corporation,  in  conjunction  with  the  local  electrical 
contractors  and  manufacturers,  has  endeavoured  to  make 
this  exhibition  one  of  the  most  representative  displavs  of  its 
kind   held  in  the   provinces. 

Southport  Industrial   Exhibition. 

At  the  Industrial  Exhibition  now  being  held  in  SoutiijxnT 
a  display  of  electrical  appliances  has  been  arranged  by  the 
\\est  Lanca.shire  Electrical  Co.,  Ltd.,  with  delightful  efre<- 
tiveness,  accentuated  by  prettily-shaded  lamps.  The  lamp 
shades  exhibited  on  the  company's  .stall  -ire  arti.«tic.  deli- 
cately coloured,  and  neatly  finished,  but  their  elegance  does 
not  detract  from  their  serviceability.  There  are  also  dis- 
played electrically-heated  irons,  a,  great  boon  to  the  house- 
wife; electric  heating  installations  which  may  be  adapted  to 
any  dwelling  house  with  perfect  safety:  vacuum  sweepers 
worked  by  electricity;  kettles  which  ijiay  be  heated  by  elec- 
tricity; stoves,  telephone  sets,  bell's,  and'  many  other  articles 
which  electricity  aids  in  the  working. 

Brief  notes  of  other  pxhibitions.  which  reached  us  too  late 
I'or  insertion  on  this  page,  will  he  found  elsewhere  in  this 
issue. 


THE     LONDON     MEDICAL     EXHIBITION. 


Thb  12th  show^  organised  by  the  official  managers  of  the 
exhibition  of  the  International  Congress  of  Medicine,  1913, 
and  the  exhibition  of  the  Fifth  Clinical  Congress  of  Sur- 
geons, London,  19U,  was  held  at  the  Central  Hall, 
Westminster,  from  October  2nd  to  Gth. 

Itoctors 'from  all  pai'ts  of  the  country  visited  the  exhibi- 
tion to  aecpiaint  themselves  W'ith  the  latest  products  of  the 
<-liemical  laboratory  and  the  newest  surgical  appliances.  It 
was  not  an  exhibition  for  the  general  public,  and  the  few 
visitors  from  outside  the  medical  profession  came  away  with 
the  feeling  that  it  was  just  as  well  that  prospective  patients 
did  not  see  the  array  of  glittering  instruments  which  adorned 
some  of  the   stands. 

From  an  electrical  point  of  view  there  was  not  so  much  to 
see  at  this  year's  show  as  there  has  been  on  previous  occa- 
sions, the  number  of  electrical  exhibits  being  few,  and  only 
two  stands  were  devoted  to  X-ray  apparatus.  The  use  of 
wireless  telephony  for  the  relief  of  deafness  was  demon- 
strated to  aural  surgeons.  In  people  hard  of  hearing  one  ear 
is  usually  worse  than  the  other,  and  the  whole  of  the  work 
falling  on  the  better  ear  strains  it  and  causes  further  de- 
terioration. 'This  is  particularly  the  ease  in  progressively 
inere;i.sing  deafness.  In  the  work  of  "  re-educating  "  the  ear 
in  which  the  deafness  is  more  immounced.  aurists  have 
depen(led  hitherto  on  an  instrument  making  simple  noi.se.s7 
but  wireless  telephony  has  now  been  enlisteil  in  the  .service 
ol  the  speei-ilist.  The  riead-pioce  of  an  ordinary  receiving 
set  is  coimected  to  the  dull  ear.  and  in  this  way  it  is  .stimu- 
lated by  the  human  voice  without  anv  strain  being  imposed 
on  'the  other  ear.  The  apparatus  is  exhibited  bv  Mr.  \V.  11. 
l'oTT!|.'Kii,  who  had  many  exi-ellent  aids  for  the  deaf  on  view. 
>i.nie  of  which  make  use  of  thermionic  valves  for  amplilica- 
l!un  |)urposps. 

Xeatportable  aii|i;\ratu>  I'or  assisting  the  deaf  was  «ho\vn  by 
other  firms.  There  were  sets  whcli  can  be  carried  iii  vanity 
iiags.  slijiped  into  the  wai.stcoat  pocket,  or  liidden  from  .sight 
inuliM-   (he   tie. 

The  special  feature  of  TiiE  Dkaf  .Ai'I'I.iaxci'.  Co.'.s  exhibit  was 
the  "  Earlux  rhonophor,"  as  it  is  fitted  with  a  very  .small 
receiver  and  constructed  to  fit  easily  'and  comfortably  in  the 
ear  without  being  held  either  by  hand  or  head-band.  This 
mstrunient  is  .said  to  lie  spi-cially  recommended  by  doctcus 
tor  nerve  deal'ne.ss  or  sliglit  middle  ear  deafne.ss.  Another 
iiiten-tin'.;  lii'-trunient   was  the   "  F..irliiN."  ni.ide  in  six  tvpes. 


four  of  which  are  portable,  and  two  for  table  use.  These, 
on  account  of  their  strength  and  small  size,  are  particularlv 
adapfal>le  for  home,  office,  theatre,  &c.  ■  "  The  Megaphraste 
and  Orthorphone  "  are  fitted  with  concentrators  and  a  six- 
tone  sound  regulator,  and  they  possess  a  very  powerful  range 
'of  sound  and  a  most  natural  reproduction  of  speech. 

.\nother  stand  on  which  electrical  and  non-electrical  aids 
for  deafness  were  shown  was  that  of  the  Ckxkrai.  .Vcoistic 
Co.  (C.  &  B..  Ltd.).  the  British  patentee  of  the  "  Acousticou  " 
telephone  aid  that  is  claimed  to  be  free  of  all  tinnv  sounds 
frequently   asiioeiated    with    nu-lal  telephone    sets,    oiilv     viil- 


FiG.   I.— SriM.VTie   Ki.ixthic  Lights. 

canite  being  u.sed.  Over  m  different  types  of  this  instrument 
are  made  to  suit  varying  forms  and  degrees  of  deafness. 

In  medical  work  special  lamps  and  lighting  effects  are 
freiiuently  required,  and  a  number  of  devices  designed  (or 
that  purpose  w;ere  on  view.  M,w(ui  J.  V.  Ashi.kv  Wu.i.kr 
exiiil  ite.l    I'.aibii'r,    nernard    ami   Turenne  lamps     in    sevcnil 
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sizes,  from  the  full  scale  operating  theatre  model  to  the  cou- 
sulting-room  type.  The  "  Scialytic  "  light  throws  a  very 
.strong  and  almost  shadowless  beam  on  the  subject,  and  pre- 
sents the  advantage  of  low  energy  consumption  owing  to  the 
small  size  of  lamp  u.'sed.  The  penetrative  value  of  the 
beam  is  consideraole,  and  heat  is  practically  eliminated, 
wliile  the  simple  nature  of  the  fitting  should  make  it  attrac- 
tive to  the  surgoim  who  has  not  a  skilled  electrician  at  his 
disposal.  The  htting  is  so  designed  that  it  can  easily  be  kept 
clean,  an  important  consideration  from  the  medical  point  of 
view,  and  is  adapted  for  a  IdO-watt  electric  lamp,  with 
which  a  shadowless  light  of  iltXIO  c.p.  in  the  case  of  the  big 
model,  and  1,7.50  c.p.  in  the  cast  of  the  small  motlel,  a.s 
thrown  in  an  18-in.  ring  on  to  the  table.  Heat  and  glare  are 
both  eliminated,  as  are  all  head-shadows. 

The  fitting  is  illustrated  in  hg.  1.  and,  as  will  be  seen,  con- 
sists of  a  dioptric  lens  titt«d  at  the  centre  of  a  metal  saucer 
(large  model,  35-in.  diameter^  .small  model,  "iT-iu.  diameter), 
round  the  rim  of  which  are  a  nimdier  uf  silvered  reflectors. 
The  result  is  an  inverted  cone  of  light  concentrated  on  the 
table.  The  laxupholder  is  at  the  top  of  the  fitting,  has  a 
quick-release  catch  for  changing  the  lamp,  and  is  adjustable 
in  lieight,  so  that  any  .standard  type  of  lamp  can  be  used. 
The  bottom  of  the  fitting  is  closed  by  a  screen  made  ol 
.special  toughened  gla.-^s.  sj  lilted  as  to  be  very  easily  taken 
down  when  the  whole  appaialus  is  exposed  for  cleaning. 
The  Scialytic  light  can  either  be  supplied  a.s  a  lixed  light, 
when  it  is  simply  hung  from  a  hook  in  the  ceiling  by  means 
fif  three  chains  or  W'ires  provided  for  the  purpose,  or  it  can 
be  supplied  with  compensated  gear  boused  in  a  dust-tight 
tube,  as  shown  in  the  illustration,  when  the  light  may  be 
tipped  up  to  any  angle  required,  so  as  to  give  hght  from  the 
side  or  end  of   the    operating   table. 

Amongst  the  exhibits  on  the  stand  of  Messhs.  Chas.  Heak- 
sOiN  A  Co.,  Ltd..  were  noticed  an  electric  anhydric  incu- 
bator, an  all-metal  wide-range  thermostatic  chemical  and 
drviu'j  iivi'u  heated  by  electricity,  an  electric  conl    incubator. 


ni;Anso.\   Ei.ix'THic  Ovr.N. 


hot  plates,  &c.  Fig.  ■>  illustrates  an  all-metal  elect lically- 
lieated  drying  oven,  or  steriliser,  fitted  with  a  long-range  ther- 
mastat,  which  automatically  controls  au<l  luaintains  tlie  oven 
at  any  predetermined  temperature  up  to  fruui  'Jill  to  :^(X» 
deg.    C. 

.Mkssk.s.  Mayer  &  Pheu-s  sjuwed  an  electric  biain  spiitiila 
and  instrument  for  excision  of  gasserion  ganglion  ;  a  natural 
light  shadowless  lamp  for  the  operation  theatre;  Stoi'iw's 
correctly-balanced  electrii-  cautery  for  oplithalmic  work; 
Irwin  Moore's  combined  electroscope  and  emlo.'-copi>  tubes 
with  interchangeable  proximal  and  distal  lighting  lor  laryn- 
gological  purposes;  and  a  natural  light  lamp  foi'  the  exairii- 
nation  of  the  skin. 

On  the  stand  of  Me.sshs.  Ai.f.en  &  IIaniu:rv's,  I.th..  the 
"  Cleerlite  "  operating  and  examination  lamp  was  shown. 
It  throws  a  clear  patch  of  light  without  .shadow,  and  can  be 
used  on  any  main  supply  with  a  resistance.  Electri<ally- 
ilbiiuiiiatcd  ophthalmoscopes  and  a  Newton  A-  Wright  X-ray 
examination  couch   were  also   on   view. 

The  exhibit  of  Tintometek,  T>TI).,  eonsi.sted  of  Ijovibond's 
colour  wall'  and  "  Tintometer  "  apparatus  for  measuring  and 
registering  the  colfJiirs  of  all  substances;  Dr.  Dudley  ('or- 
bett's  radiometer  for  use  with  Sabourand's  and  other  pas- 
tilles; and  a  new  form  of  Oliver  1  laeiooglobinometer  with  a 
fixed  standardi.sed  lamp. 

Messiis.  IIawksi.ev  ,V  Sons'  exhibits  incluiled  he  /eng 
electric  diagnostic   instriiiiients. 

The  Stehmno  Coiieou\TioN  (CIhe^t  Rhitaix).  1.ti>.,  showed 
several  portable  higli-fret|ueni-y  violet-ray  generators  with 
varied  applicators,  a  pocket  electric  mouth  and  throat  lamp, 
and  an  electric  table  stove. 

.Mkssks.  Down  Huos.,  Ltd.,  amongst  other  things,  ex- 
hibited a  laryngeal  suetioii  apparatus  driven  by  an  electric 
mf)tor. 

On    Messrs.    Ocii.vv    \-    C'o.'s    .stand    electrii'    microscope 


illuminating  lamps  could  be  examined,  including  a  special 
model  for  research  workers  and  an  ordinary  one  for  labora- 
tory use.  .\11  the  lamjjs  are  fitted  with  "  Opalite  "  bulbs, 
which  are  matle  of  a  grainlesS*opal  glass.  The  lamps  are  made 
at  the  firm's  London  workshops. 

Messus.  De  Tkev  &  Co.,  Ltd.— This  firm's  display  included 
a  Ritter  X-ray  outfit  and  Sheringham  dayhght  lamps  of  the 
table  pattern. 

Messrs.  T.  Clauk  A-  Son's  exhibit  consisted  of  a  static 
machine  fitted  with  a  wave  device,  high-frequency  appara. 
tus,  an  ozone  generator,  radiant  and  thermal  heat  baths,  a 
l,.5(Ki-c.i).  therapeutic  lamp,  a  foot  switch  for  X-ray  and 
dental  apparatus,  dental  violet  ray  apparatus  with  electrodes 
for  treating  pyorrhea,  electric  heating  pads,  radiators,  and 
Sheringham  daylight  lamps.  Mr.  Clark  demonstrated  Dr. 
D.  H.  Yates'  method  of  static  treatment  for  chronic  deaf- 
ness, methods  of  producing  the  Morton  wave  current,  local 
treatment,  using  two  electrodes  for  treating  rheumatism, 
muscle  testing,   and  regulating  the  heat  beats  electrically. 

Messrs.  i\  Davidson  &  Co.  showed  outfits  for  the  exami- 
nation of  the  eye,  ear,  nose,  and  throat;  batteries  (their 
"  Davon  "  dry  battery  is  used  for  trans-illumination  and 
light  cautery);  resistances;  the  Davidson  electroscope  for  the 
stimulation  of  muscles  and  nerves;  a  portable  cautery  .set  for 
use   with  a   motor  car  accumulator;   and   surgical  lamps,  &c. 

Messrs.  Kodak,  Ltd.,  were  showing  examples  ol  X-ray 
negatives  on  Eastman  "  Dupli-Tized  "  filui.s,  together  with 
prints  made  from  them  on  Kodak  "  Nikko  "  bromide  paper, 
which  demonstrated  the  rapidity  of  the  film,  its  fine  grada- 
tion, and  the  detail  which  it  records.  ."V-pparatus  for  handling 
the  film  was  also  shown,  also  accessories,  &c. 

Messrs.  X-Eavs,  Ltd.,  now  represents  a  combination  of 
five  manufacturing  firms,  i.e.,  X-Ravs,  Ltd.,  X-Ray  Tubes,, 
Ltd.,  High  Tension  Co.,  E.  R.  Butt  &  Co.,  Ltd.,  and 
Siemens  Bros.  &  Co.,  Ltd.  (X-ray  and  electro-medical  .sup- 
plies), and  exhibits  from  all  these  .sources  wVre  to  he  seen  on 
the  largo   stand. 

The  X-ray  treatment  of  deep-seated  tissues  has  come  much 
to  the  fore  recently,  largely  due  to  the  researches  carried  on 
at  the  Women's  Clinic  at  Eriangeu,  and  it  is  hoped  that 
further  experiment  along  the  lines  indicated  by  Dr.  Wint/., 
of  that  institution,  will  lead  to  the  cure  of  many  deep-seated 
malignant  growths. 

.\s  in  the  case  of  X-rays  as  used  for  diagnosis,  there  are 
two  main  types  of  apparatus  available,  namely,  the  coil  ami 
the  transformer,  each  having  its  respective  advantages.  Much 
depends  on  the  tube,  of  which  there  are  again  two  distinct 
varieties,  the  hot  cathode  (as,  for  instance,  the  Coolidge  or 
Lilienfeld  tulie)  and  the  gas  tube.  The  latter  has  yielded 
very  satisfactory  results  when  oiwrated  with  suitable  induc- 
tion coil  outfits.  With  a  gas  tube  coil  set  giving  a  suitable 
wave  I'orm  of  secondary  current  with  a  voltage  correspond- 
ing to  a  parallel  gap  of  lH-16  in.  rays  of  practical  hoioo- 
geniety  can  be  obtained  by  filtration  through  .5  m/in  of  pure 
zinc.  The  problem  is,  therefore,  to  design  the  coil  to  give 
and  maintain  for  lengthy  periods  this  current,  and,  at  the 
same  time,  to  arrange  that  during  the  period  the  tube  shall 
remain  constant. 

For  this  purpo.se  the  "  self-hardening  boiling-water-cooled 
tube  "  is  u.sed,  and  automatic  softening  devices  have  been 
designed  for  one  with  a  gas-heated  osmosis  regulator.  As 
regards  the  coil  itself,  the  duplex  principle  of  construction, 
as  first  introduced  in  this  country  by  M.  A.  Codd,  is  e.s.sen- 
tial,  as  only  by  this  means  can  the  correct  wave  i'orm  and 
ab.si'nce  of  harmful  oscillations  be  obtained.  The  merciny 
interrupter  does  not  ilitfer  radically  from  those  used  for 
radiography.  A  .siK'cial  tube  stand  is  necessary  to  with- 
•stand  the  high  voltages  (;^0(l,0(l()),  and  Dr.  Wiiitz  has  shown 
that  the  opthiiuni  secondary  current  for  these  tubes  is  '2.2 
milliamiwres.  The  automatic  regulator  consists  essentially 
of  a  moving  coil  milliammeter  and  mechanical  relay,  actuated 
by  tlie  movement  so  that  whenever  the  current  drops  below 
ail  agreed  figure  (usual  the  '2.'1  niA)  due  to  the  .self-harden- 
ing feature  of  the  tidie,  the  relay  will  electrically  turn  on 
the  gas  supply  to  the  tube,  the  giis  being  ignited  by  a  small 
spark  constantly  passing  between  the  anticathode  and  anode. 
TIk'  flame  plays  on  the  palladium  wire  of  the  osmosis  regu- 
lator anil  thereby  softens  the  tube,  the  resulting  increase  ol 
the  milliami>erage  to  the  'i.'l  figure  automatically  turning  oil 
the  gas.  The  tube  therefore  constantly  hovers  around  any 
agreed  current  intensity  with  strikingly  uniform  results. 
Ex[K>riment  with  thest^  tubes  running  at  the  intensities 
already  mentioned  have  shown  that  ]S.'.i}  per  cent,  of  tl^e 
dose  received  by  the  .skin  is  received  at  a  ixiint  10  e/ni.s. 
below  the  skin,  thus  making  it  possible  to  give  the  lethal 
carcinoma  do.se  10(1/110  per  cent,  in  six  applications  through 
ililTerent  p.irts  of  entry  without  damaging  the  interveiiuig 
tissues. 

The  estimation  of  these  doses  is  carried  out  b,\  the  "  loulo 
Quantimetei'."  an  instrument  working  on  the  principle  that 
the  rate  of  leak  of  an  electrical  charge  due  to  ionis.itioii  of 
the  surrounding  atmosphere  is  a  direct  measure  of  the  ni- 
tensity  of  the  X-rays  pfl.ssing  through  that  atmosphere.  If 
consists  of  a  special  electroscope  and  innisation  chamber.  I  he 
latter  being  conveniently  subjected  to  the  X-rays  with  and 
without  the  interposition  of  water  chambers  or  wax  of 
HI  i/ms.  thickness,  this  being  con.sidered  the  equivalent  as 
regards  absorptinn   to  the  human  tissue.    It  is  thus  possible 
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to  obtain  d  cumparisou  of  tlie  intensity  of  X-rays  falling  on 
the  skin  and  that  airivint!  at  the  growth,  assumed  tii  Iju 
HI  c/iiis.  down. 

The  alternative  (tlir  use  of  a  transfoiiiipr,  •2(J<),U(K)  V,  working 
in  conjunction  with  the  new  high-voltnt;c'  Coolidge  tuhe)  is  per- 
liaps  the  njore  simple,  hut  it  is  claimed  by  .some  that  as 
regards  the  efticicncy  of  the  radiation  estimated  in  ternis  of 
the  liercentage  depth  dose  in  <'omparison  to  the  skin  dose, 
the  coil  and  the  boiling  water  gas  tube  is  tlie  superior 
system. 

.\mongst  the  many  exhibits  of  the  Cu.\-C'avknliish  Ei.kc- 
TRlCAL  Co.,  Ltd.  (the  incorporation  of  which  was  the  out- 
come of  the  amalgajnation  three  years  ago  of  H.  W.  Cox 
and  Co.  and  the  Cavendi.sh  Electrical  Co.,  Ltd.)  i)articular 
attention  was  directed  to  the  "  Stamlaiil  "  X-ray  group  for 
large  hospitals,  with  which  instantaneous  ladiography  may 
he  undertaken,  using  the  "  Imi)re.\  "  plate,  exposm-es  bem^: 
possible  witli  a  gas  tube  of  only  a  fraction  of  a  second.  The 
advent  of  this  product  ol  [latient  re.sL-arch  by  iJr.  Leonard 
Levy,  F.LC,  the  hrin's  eluef  chemist,  was  announced  a  few 
months  ago.  It  eiiables  to  exposure,  so  it  is  claimed,  to  be 
reduced  to  i/'iti  of  the  normal,  being  thus  twice  as  fast  as  a 
plate  or  film  used  with  a  separate  intensifying  .screen.  Thi' 
radigraius  on  view  indicated  that  this  great  speed  is  obtain- 
able without  loss  of  detail,  the  hrm's  dental  and  bedsiil/' 
outfits  are  of  the  transformer  type,  and  operate  with  a  radia- 
tor-pattern Coolidge  tube.  Advantage  is  taken  of  the  fact  that 
this  in  itself  is  a  perfect  rectifier  so  long  as  the  potenti.il 
applied  to  it  is  less  than  that  re(iuired  to  spark  across  a 
5J-in.  gap.  The  transformer  is  so  designed  that  the  poten- 
tial sliall  not  exceed  this  value-  in  any  ca.se,  and  thus  the 
need  for  any  mechanical  rectifier  is  eliminated,  the  tube 
being  connected  directly  across  the  secondary  of  the  trans 
fornier.  The  heating  current  for  the  Coolidge  tilanient  is 
obtained  from  a  separate  transformer,  and  is  connected  t  i 
the  tube  in  the  ordinar\  w.iy,  having  a  switch  for  controlliie.; 
the  circuit.  A  furtlier  .specially-designed  switch  controls  the 
primary  cuiTent  of  the  transformer.  The  operation  of  these 
sets  is  thus  reduced  to  the  minimum  of  simplicity.  To  start 
the  tube  working  the  filament  switch,  and  then  the  oper;it- 
ing  switch,  are  closed;  the  cathode  filament  first  lights  up,  and 
then  the  emi.ssion  of  X  radiation  begins.  The  tube  cannot  be 
connected  up  the  wrong  way,  and  there  are  im  adju.stments 
to  make. 

A  complete  tube-holder  forms  an  integral  part  of  the  appa- 
ratus, making  it  self-contained.  The  shield  is  made  of  lead- 
gla.ss  a  full  quarter  of  an  inch  in  thickness,  and  gives  a  pro- 
tection equivalent  to  about  1/lti  in.  of  metallic  lead.  It  is 
made  in  two  Ueuiispherical  parts,  fitting  closely  round  tlie 
bulb,  and  provided  with  tubular  extensions,  through  which 
the  catode  and  anode  ends  project.  It  is  held  at  the  end  of 
a  horizontal  arm  of  special  design,  giving  universal  move- 
ment, and  may  be  locked  in  any  position.  .A  stereoscopic 
.shift  is  also  provided.  The  vertical  member  carrying  this 
arm  moves  up  and  down  on  a  tube  of  large  diameter,  in 
which  slides  a  lead  weight  forming  a  counterpoise  to  the 
whole  moving  part,  and  thus  allows  of  absolutely  easy  adjust- 
ment f(U-  height;  the  tube  can  be  brought  into  any  desired 
position  and  made  to  point  in  any  direction.  An  auto-trans- 
former is  fitted  to  enable  the  transformer  to  maintain  a  con- 
stant voltage  at  variable  loads,  thus  enabling  the  milliam- 
perage  to  be  increased  without  lo.ss  of  penetration.  This 
unit  is  designed  to  give  111  milliamppres  through  the  tube. 
but  a  regulator  is  provided  for  controlling  the  Coolidge  fila- 
ment current,  and  thereby  the  current  through  the  tube. 
The  bedside  unit  comprises  a  larger  transformer  giving  up  to 
.■W  milliaraperes,  aiito-tran.sformer.  and  a  regulator  whereby 
the  output  oan   be  varied   between  this  maxiniinii  and  zero. 


THE     MEG     INSULATION     TESTER. 


.•\    X'rW    I.\STIIUMh;NT. 


It  was  in  lS8r  that  Mr.  Evershed,  the  pioneer  of  modern 
methods  of  insulation  testing,  introduced  his  insulation  test- 
ing set,  in  which,  for  the  first  time,  an  ohmmetor  was  used 
in  conjunction  jcith  a  hand  generator  to  test  insulation 
under  pressure.  The  combined  ohinnieter  and  generator  also 
originated  with  Mr.  Evershed,  who,  in  19(i:i.  produei'd  the 
"one-box  "  instrument  known  as  the  "Megger,"  which  still 
remains  indisixmsable   for   important   work. 

With  the  ever-widening  use  of  electricity  there  has,  how- 
ever, arisen  a  need  for  an  instrument  which,  while  not  per- 
haps representina  all  the  advantages  combined  in  a  Megger 
■set.  performs  a'l  insulation  tests  efficiently  at  a  reasonably 
high  pressure,  and  is  cheap  enougli  to  allow  a  contractor  to 
largely  multiply  his  testing  facilities  at  a  reasonable  cost, 
The  instrument  must  combine  with  these  advantages  a  re- 
duction of  weight,  which  facilitates  its  being  carried  to  the 
most  distant  and  inaccessible  job.  A  new  product  of  tb'> 
makers  of  the  Megu'er  sets.  Messrs.  Rver.sheil  *  Vi.L'noles. 
litd.,  the  manufacture  of  vphich  we  had  the  pleasure  of  wit- 
nes.^ing  lasi  week,  is  that  known  as  tlie  "Meg  Insulation 
Te.ster,"  and  combines  these  features.  The  name,  a  kind 
of  diminutive  of  "  Megger,"  has  been  given  to  it  to  suggest 


its  relationship  to  the  Megger  set.  ITie  new  instruiueuts  will 
appeal  to  engineers;  it  is  robust,  being  contained  in  a  metal 
ca.se,  which  will  withstand  considerable  rough  handling,  and 
is  impervious  to  weather.  It  is  light,  weighing  li-rf.  than 
7  lb. :  and  small,  the  dimensions  being  only  .tJ  in.  x  7J  in. 
X  6i  in.  It  is  efficient,  capable  of  carrying  out  all  the  cus- 
tomary insulation  tests,  and  is  cheap,  in  consequence  of 
tbir  fact  that  every  lelinement  which  could  be  liispeiised  with 
has  been  omitted  and  e.'<sentials  only  retained. 

The  new  instrument,  of  which  fig.   1  is  a  general  iliiistra- 
tion,   is  eonfaineil  in  a   case  of  cast  aluminium,  one  end   ol 


Fig.  1. — The  Meg  L\sclatio.\  Tester. 


which  is  formed  of  an  oil-tight  gear  box.  In  this  box  steel 
gear  of  concentric  type  is  entirely  enclosed,  so  that  it  is  kept 
clean  and  thoroughly  lubii?ated.  The  driving  handle  is 
always  ready  for  u.se.  and  is  of  such  a  shape  that  it  is  natur- 
ally protected  by  the  box  and  no  ordinary  blow  can  damage 
it.  At  the  .same  time  it  does  not  project  in  a  manner  to 
interfere  with  the  .snug  packing  of  the  instrument.  .\n 
ingenious,  but  simple  and  light,  free-wheel  device  protects 
the  gear  from  damage,  and  prevents  the  armature  fnmi 
lieing  turned  the  wrong  way.  .At  the  further  end  from  the 
handle   an   element  of  the  case  contains  the  ohmmeter   and 


KxiANMEii    View    oi-    thk   Instiumknt. 


protects  the  line  and  earth  terminals,  which  are  housed  con- 
veniently beneath  it.  .M  the  top  a  glass  window  with 
bmgiU  cover  gives  a  view  of  ine  dial,  which  is  cleari.\ 
marked  with  the  scale  of  readings.  The  carrying  handles  are 
of  ingenious  construction;  they  hung  at  the  side  of  the  cas«\ 
entirely  out  of  the  way  when  the  Meg  is  in  use.  and  meet 
together  in  a  Mat  spring  catch,  which  lies  comfortably  in 
the  hand  when  the  instrument  is  carried.  In  fig.  '2  we 
illustrate  the  instrument  with  the  handles  folded  baik. 

The   substantial   construction   of  this  well-ma<le   st>t    (ivgis- 
tered  design  No.  C90,3'2l))  has  been  rendered  possible  by  the 
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lirivi's  systeui  of  guardcil  liicuits,  aud  by  the  introduction  of 
a  , number  of  other  uovel  patented"  features  in  both  generator 
and  ohmiueter.  The  reduction  in  weight  has  not  been 
obtained  at  the  oxjiense  of  working  forces,  for  these  are 
large  ni  proportion  tu  the  mass  and  inertia  of  the  movement, 
giving  great  promptness  and  precision  in  the  indications. 
Spring  jewels  are  employed  for  the  movement,  and  give 
security  against  damage  by  careless  nsjige. 

One  of  the  main  oljjects  being  to  secure  the  lowest  possible 
st>lling^  price,  it  Ix-comes  important  to  manufacture  on  ttie 
laigest*  possible  scale.  For  this  reason,  for  the  present,  the 
Meg  insulation  tester  is  to  be  made  in  one  form  only,  pro- 
vided with  a  variable  prei^sure  generator  developing  'M\  volts 
at  ItHi  r.p.m.  and  having  an  ohmmetcr  reading  from  (I  to 
lot)  megohms.  Each'  scale  is  .separately  calibrated  and  is 
clearly  marked  in  black  on  a  white  background.  The  instni- 
meiit  is  sold  with  a  light  carrying  case  of  stiffened  canvas, 
having  a  .strap  by  which  it  may  be  carried  in  the  hand  or 
.slung  from  the  .shoulder.  This  ea.se  provides  space  for  leads, 
small  tools,   and  on  occasion  for  a  i)acket  of  sandwiches. 

In  addition  to  the  features  already  mentioned,  attention 
may   be  drawn   to  other  novel  points,  namely  :    with  respect 


l-'lu.     :S. — DlAGli.\M    OK     CONNIX'TIOXS. 

to  the  generat<ir — the  reduction  of  the  magnetic  reluctance 
of  the  air  gap  aud  the  resistance  of  the  windings  by  tlang- 
ing  the  outside  laminations;  a  concentric  construction  which 
greatly  facilitates  the  correct  assembly  of  parts. 

With  regard  to  the  ohmmeter,  a  design  of  magnet  which 
eliminates  pole-pieces,  a  movement  frame  constructed  from  one 
stamping :  the  provision  of  fixed  in.ste.id  of  moving  ligament 
drums,  thus  saving  weight  in  the  movement,  shortening  the 
axle,  and  thereby  increasing  the  stiffness;  and  in  connection 
with  the  case,  an  external  case  entirely  in  ca.st  aluminium ; 
the  utilisation  of  the  opposite  ends  of  the  case  to  form 
foundations   for  the    ohmmeter   and    generator. 

Once  more  Messrs.  Ever.shed  it  Vignoles  have  broken 
new  ground  and  put  new  facilities  at  the  disposal  of  pro- 
ducers and  users  of  electricity.  The  novel  and  striking 
qualities  of  the  new  tester  will  doubtless  lead  to  its 
immediate  employment  on  a  largi;  scale.  Two  objections 
only  li.'.vp  ever  been  urged  against  the  Megger  set — the 
standard  instrument^ — first,  that  its  weight  was  irksome 
when  it  had  to  be  carried  long  distances;  and,  secondly,  that 
its  price  made  its  acquisition  difficult  for  the  man  with  a 
small  business.  To  those  with  whom  the.se  objections  have 
had  force,    the   Meg   insulation   tester   will   appeal. 

An  expanded  view  of  the  set  is  shown  in  fig.  i,  while  tig. 
3  i.s  a  diagram  of  the  connections.  The  instrument  is 
beautifully  made  throughout,  and  bears  a  12  months' 
guarantee. 


CORRESPONDENCE. 

Lettera  receioed  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  foUowiny  week.  Correspondents  should  forward 
tReir  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
addrces  in  our  possession. 

Do  Motors  "  Go  Bad  "  ? 

With  reference  to  the  above  question,  your  correspondent 
rli.es  not  say  under  what  circumstances  and.  therefore,  the 
que.slion  is  rather  vague.  It  is  quite  |K)S.sible  for  (he  windings 
of  new  motors  to  deteriorate  if  stored  in  a  damp  and  badly 
ventilated  showroom,  but  if  stored  under  Niiitable  ciMiditions 
there  is  no  rea.son  why  deterioration  should  ever  take  place. 
There  is  certainly  no  comparison  between  a  motor  and  a 
dry  battery,  as  the  life  of  the  latter  di'pends  upon  chemical 
action.  The  makers'  expert  referred  to  may  have  been 
quite  correct  in  his  statement  that  a  motor  had  deteriorated 
in  stock,  but,  of  cour.se.  it  had  not  been  the  mere  fact  of 
the  motor  having  been  kept  in  stock  that  cau.sed  its  break- 
down, lieing  more  than  liki-ly  due  to  a  defective  showroom. 
The  writer  is  not  posing  a.-  an  expert,  but  has  tested  motors 
which  have  been  in  stock  and  found  that  the  insulation  was 
what  one  would  expect  for  new  machines.  This,  of  course, 
was  due  to  the  moisture  in  the  coils  caused  by  atmospheric 


conditions  aud  the  machines  soon  regained  their  i'oiiuer  hiyli 
insulation  test  on  being  placed  in  commission,  .\part  from 
motors,  anything  will  "  go  bad  "  if  subjected  to  adverse 
conditions,  and  if  "  Auld  Reekie's"  .showroom  is  as  it  slionM 
be  he  need  have  no  fear  of  his  motors  deteriorating  and  no 
salt   or  hot   water   bottles  will   be   necessary. 

Adsum. 
Uctuber   7th.    19'2-2. 


The  Status  of  the  Electrical  Contractor. 

I  am  glad  that  Major  Morris  has  made  public,  through 
your  columns,  the  fact  that  many  men  who  were  trained 
eiiigneers  before  the  war,  and  served  in  the  same,  are  now  at 
a  dis;ulvantage. 

Some  might  say  that  this  is  due  to  the  trade  slump.  Inil 
ilic  liilliAvinL'  la-oves  one  of  the  evils  that  exist :  — 

I'rr-irlinu  at  a  Barnsley  meeting  of  the  Yorkshire  branch 
of  the  Anmh  i.iiinn  of  Mining  Electrical  Engineers,  the  chair- 
niau  suid  that  a  painter  and  paperhanger,  who  obtained  work 
as  an  electrician's  labourer  during  the  war,  was  now  \  in 
charge  of  a  colliery  electrical  plant. 

The  above  is  only  one  case;  no  doubt  there  are  hundreds. 

While  ex-service  engineers  and  electricians  are  walking  the 
streets  these  individuals  (with  an  abnormal  amount  of  luck) 
are  carrying  on.  with  a  wage  no  doubt  inversely  proportional 
to  their  luck. 

Victim. 

Rotiierhain,  (Mohcr  9th.   19'i-2. 


Calculating  Currents  in  a  Mesh^connected  Threephase 
Circuit. 

In  your  issue  of  .Tuly  -ilst  lust  tli.'re  apiieaivd  an  article  by 
Prol.  Still  with  the  above  heading.  This  article  contains  a 
construction  pm'porting  to  show  grajihically  the  currents  in  a 
mesh-connect^d  load  when  the  three  line  currents  are  given. 
There  appears  to  be  a  slip  in  the  -statement  of  the  proposition, 
as  the  method  really  shows  the  currents  in  the  mesh  of  a  three- 
phase  alternator  supplying  a  line  carrying  currents  of  known 
values.  It  appears  that  there  is  no  jierfectly  straightforward 
way  of  .solvmg  the  first-named  problem,  even  when  the  pha.«o 
angles  of  the  load  currents  are  known  relatively  to  tho.se  of  the 
impressed  voltages.  I  have  tried  to  find  a  solution  trigono- 
metrically,  but  have  only  been  able  to  obtain  an  equation  of 
the  fourth  order,  the  solution  of  which  can  only  be  found  by  a 
tedious  trial-and-ei'for  method.  I  have,  however,  devised  a 
.simple  means  of  obtaining  tlie  reiinived  values  in  another 
manner  :  — 

I.  .\ssiime  a  non-inductive  load.  Draw  on  a  piece  of  pajie. 
three  lines  meeting  each  other  at  I'iO  deg.  Next,  draw'  on  a 
piece  of  thin  tracing  paper  a  triangle  with  sides  representing 
to  scale  the  three  line  currents;  the  load  currents  are  obtained 
in  a  moment  by  placing  the  tracing  paper  on  the  first-named 
paper  in  such  a  manner  that  the  inter.secting  lines  cut  the' 
three  angles  of  the  triangle,  as  .shown  in  diagram  "  a,"  whert 
the  three  loads  in  the  mesh  can  be  measured  off  to  the  same 
scale  a.s  before  between  the  angles  of  the  triangle  ar.d  the 
common  point  o. 


Fio.  A. 


Kio.  B. 


The  mesh  curn'iil  n  is  foil  from  lines  p  ami  q  ■  h  IViaii  /)  ami 
/■ ;  (■  from  q  ami  r.  i'roof  is  hardly  necessary.  The  dilTcrciux' 
belwecn  any  two  currents  in  the  mesh  must  be  <'<pial  to  that 
in  tlic  line  common  to  both.  \  glance  at  the  diagram  shows 
that  a-b  =  p  :  b-c  =  r  :  c-a  =  q  :  and  that  p-l-q-|-r=:fl; 
a  +  h-l-c  is  not  equal  to  0  unless  these  three  currents  aa'e  equal. 

Knowledge  of  the  currents  is  perhaps  only  academic,  but 
should  anyone  require  frequently  to  find  them,  this  could  be 
edei-ted  very  simply  by  keeping  at  hand  a  piece  of  millboai'd 
on  which  the  three  vectors  are  already  drawn  and  graduated 
(the  point  o  being  zero),  when  direct  readings  could  at  once 
be  obtained  by  merely  reading  through  the  tracing  palmer  on 
wliich  any  particular  line  vector  triangUi  has  been  drawn. 

:2.  .Assume  an  inductive  load.  The  problem  is  unsolvable 
unless  the  phase  angles  of  the.  load  currents  are  known;  this 
is,  of  cour.se,  unlikely.  If,  however,  they  are  known,  the  three 
intersecting  load  vectors  should  be  set  off  to  meet  at  the  correct 
angles  and  the  line  current  triangle  superiin]io.sed  as  before, 
but  with  care  taken  that  each  angle  of  the  triangle  is  cut  by 
the  correct  load  vector,  i.e.,  vector  a  .should  cut  the  angle  made 
by  ;i  and  q,  Sic..,  as  in:  fig.  A. 

Reverting  to  the  problem  of  finding  the  loads  in  the  mesh 
of  an  alternator,  it  occurs  to  me  that  the  accompanying  simple 
diagram,  fig.  B,  is  even  more  concii^e  than  that  given  by  Prof. 
Still :  the  diagram  .shows  all  six  vectors  on  the  .same  .scale, 
their  magnitude,  pha.se,  and  .sen.se  being  all  indicated  The 
diagram  also  shows  a  direct  relationship  lietween  the  values  of 
the  mesh  and  line  vectors  witiiout  involving  the  use  of  the 
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factor  3.  No  preliminary  triangle  requires  drawing  as  is  the 
case  when  the  three  line  vectors— of  unknown  phase — are 
represented  meeting  in  a  point,  p,  q,  r  represent  line  vectors, 
and  a,  b,  c  mesh  load  vectors.  The  point  o'  is  the  ccntroid  of 
the  triangle.  To  find  it,  bisect  sides  Aii  and  AC.  Join  c  and  h 
respectively  to  the  points  of  bisection.  These  linos  meet  at  o'. 
It  is  at  once  apparent  that  a-b  =  p;  b-c  =  r;  c-a  =  q,  and 
since  o'  is  the  centroid  of  the  triangle  r-p=3b;  p-q'=3a; 
fl-r  =  3c.  The  vahdity  of  this  construction  can  be  easily  .seen 
from  the  proof  given  by  Prof.  Still.  An  oversight  appears  U> 
bave  crept  into  this  proof  which  needs  correction;  the  diagram 
of  connections  shows  that  I,  =  Ia-I^  as  stated,  while  it  follows 
from  the  vector  diagram  that  Ij  =  Ia-Ii,. 

L.  W.  Schuster. 
Manchester,  October  ith,  1922. 

[Bold  type  is  here  used  to  represent  vectors. — Ens.  Elkc 
Eev.]  

An  Electric  Door  Lock. 

I  shall  be  glad  to  know  if  any  manufacturer  has  placed  on 
the  market  an  electric  lock  for  doors.  When  the  switch  is 
closed  the  door  is  to  be  locked ;  and  when  the  switch  is 
opened  the  door  will  be  unlocked,  so  that  it  can  be  opened  by 
anyone. 

Particulars  of  such  a  lock  will  be  welcomed  by 

October  ith,  1922.  Lock. 

"  All  British  "? 

It  is  interesting  to  manufacturers  of  small  instruments  to 
attend  an  exhibition  which  is  entitled  "  The  .'Vll-British  Wire- 
less Exhibition/'  and  to  find  that  about  eight  manufactm'ers 
— and  indeed  some  of  the  most  important  manufacturers  of 
this  country — have  foreign  instruments  on  their  stands  and 
apparatus. 

Unfortunately  the  numbers  of  small  instrument  makers  m 

this  country  are  few,  otherwise  they  might  combine  to  demand 

that  the  all-British-made  apparatus  which  is  going  to  be  used 

for  broadcasting  must  be  fitted  with  British-made  instruments. 

The  Walsall  Electrical  Co.,  Ltd. 

Walsall,  October  5tli,  1922.  V.  Delebecqde. 


How  to  Buy. 

I  regret  that  Mr.  Shandy  has  not  seen  fit  to  continue  the 
discussion  on  the  lines  of  his  original  letter,  or  at  least 
apologise  for  some  of  his  remarks.  My  letter  was  not  written 
in  wrath ;  on  the  contrary,  had  he  not  made  certain  state- 
ments reflecting  on  both  the  contractor  and  the  traveller,  I 
should  have  passed  the   article  with  a  smile. 

As  to  the  free  advertisement,  I  might  remind  the  writer 
that  had  he  stated  his  name  and  address,  and  also  the 
business  with  which  he  is  connected,  more  attention  would 
have  been  given  to  his  contribution. 

One  can  only  presume  that  from  being  a  factor's  inside 
man  where  he  attempted  to  carry  out  orders  given  to  factors' 
travellers  through  the  medium  of  liquid  refreshment  and 
generous  promises  he  has  been  appointed  a  manufacturer's 
inside  man  where  he  still  finds  his  unique  methods  are  not 
successful  and  that  well-established  factors  are  stOl  pro- 
gressing steadily. 

The  contention  that  manufacturers  only  have  to  organise  a 
sales  department  and  orders  are  transferred  to  the  manu- 
facturers instead  of  the  factor  is  all  very  well,  but  he  has 
left  out  of  consideration  that  manufacturers  who  are  not  now 
carrying  stocks  would  have  to  take  new  premises  for  stores 
and  lock  up  a  considerable  amount  of  capital  in  stocks;  this 
is  one  of  the  reai3ons  why  small  manufacturers  utilise  factors' 
selling  organisations.  A  w'orks  selling  organisation  must 
naturally  cost  more  than  the  factors'  as  the  makers  only  sell 
their  own   products. 

There  is  no  need  to  mention  Mr.  H.  R.  Taunton's  name,  as 
the  question  of  German  imports  was  not  discussed  in  the 
original  article  of  "  How  to  Buy  "  and  opens  up  quite 
another  field  which  has  nothing  to  do  with  the  present  corres- 
pondence. 

There  is  also  another  aspect  of  the  case,  that  large  manu- 
facturing companies  having  works  in  the  country  and  sale 
organisations  in  the  large  industrial  centres,  are  really  factors 
for  their  own  works,  and  no  doubt  their  sale  organisation  and 
stocks  cost  them  considerably  more  than  15  per  cent,  men- 
tioned by  the  contributor,  and  further,  as  most  of  the  leading 
factors  have  interests  in  manufacturing  concerns,  and  several 
take  the  sole  output  of  such  manufacturers,  it  would  not 
affect  them  if  the  factors  were  cut  out  altogether,  they  would 
automatically  be  manufacturers. 

_  Mr.  Shandy  is  very  unfortunate  in  taking  out  of  "  the 
thousand  and  one  household  articles  "  such  items  as  soap, 
toilet  requisites,  tinned  food,  &c.— I  do  not  think  he  could 
have  taken    worse  examples  to  prove  his  case. 

I  will  take  one  article  only,  "  Tinned  Food."  Has  not 
Mr.  Shandv  ever  heard  of  Lovell  ife  Christmas,  G.  Bowles, 
NichoUs  &'Co,.  and  ,T.  T.  Travers  &  Sons,  I^td.— has  he  not 
even  a  nodding  acquaintance  with  Eastcheap?  They  are 
not  termed  factors,  but  generally  merchants,  importers  and 
exporters,  but  it  comes  to  one  and  the  same  thing  in  the 
end. 


I  notice  Mr.  Shandy  refers  to  certain  "  Schools  ol 
Thought,"  and  I  would  like  to  say  that  a  little  thought 
would  have    jirevented    his   original    article    appearing. 

L.  C.  Jeary, 

Managing  Director 
The  Jeary  Electrical  Co.,  Ltd. 
London,  E.G. 4,  October  0th,  1922. 


Electrical   Heating  in  Churches. 

A  clergyman  of  my  acquaintance  is  thinking  of  installing  the 
above  method  of  heating  in  his  church,  and  would  like,  if 
possible,  to  see  one  where  it  has  been  adopted ;  can  you,  or  any 
of  your  correspondents,  inform  me  where  one  can  be  seen? 

Clerical. 

October  ith,  1922. 

[Theatre  heating  is  a  similar  problem;  a  successful  example 
was  described  in  our  issue  of  .January  9th,  192U. — Eds.  Elec. 
Rev.] 


THE  ELECTRIFICATION  OF  THE  TURIN-CERES 
RAILWAY. 


I.N  the  hulUlin  du  Cunyris  dcs  Chemiiin  de  fcr,  for  August, 
quoted  in  a  recent  issue  of  the  Uciiie  Cicit,  are  given  some 
particulars  of  the  electrification  of  the  above  line,  which 
carries  a  large  tourist  traffic.  The  electrification,  at  a  pressure 
of  4,UU0  volts,  was  carried  out  by  the  Swiss  firm  of  Brown- 
Boveri,  and  was  practically  completed  in  iy2U. 

Only  one  eub-station  is  used,  this  being  situated  at  Cirie, 
towards  the  middle  of  the  line.  It  receives  three-phase  current 
at  22,0U0  volts,  50  cycles,  supplied  by  the  Upper  Italy  Elec- 
tric Supply  Co.  The  current  is  first  transformed  to  5(X)  volts 
by  static  transformers,  afterwards  ijassing  into  one  or  other 
of  the  converter  sets  which  supply  the  direct  current.  Each 
set  comprises  a  group  of  machines  mounted  on  one  shaft  : 
.\  synchronous  three-phase  motor  in  the  middle;  two  gene- 
rators; and  two  exciters,  one  being  used  for  the  motor  and 
the  other  for  the  generators.  The  set  has  a  speed  of  1,000 
r.p.m.  The  motor,  of  7U0  kW,  starts  as  an  asynchronous 
motor  at  a  pressure  of  only  250  V,  and  when  it  has  reached 
a  suitable  speed,  the  control  gear  provided  comes  into  action 
and  makes  the  motor  run  as  a  500-V  synchronous  motor.  The 
two  generators,  each  producing  current  at  2,000  V,  are 
connected  in  series;  each  develops  325  kW  on  continuous 
load,  the  exciter  being  governed  by  an  automatic  pressure 
regulator.  Further,  the  3-phase  motor-exciter  has  a  few  of 
the  turns  of  its  field  coils  connected  in  series  with  the  main 
lead  from  the  generators,  so  that  when  the  load  of  the  former 
increases,  the  excitation  of  the   motor  rises  in   proportion. 

The  main  switches  are  of  the  gradual  and  multiple-break 
type  so  as  to  quench  the  arcs  which  form  when  the  switch 
is  opened. 

The  contact  lines,  starting  from  the  sub-station,  form  two 
sections,  viz.,  Turin-Ch-ife,  and  Cirife-Ceres.  On  the  second 
section  which  is  a  single  track  the  contact  wire  is  supple- 
mented by  a  feeder  of  the  same  section  (60  mm'.).  "The 
catenary  type  of  suspension  is  used  for  the  lines. 

The  locomotives  are  of  the  total-adhesion  type,  being 
mounted  on  two  bogies  having  two  independent  live  axles. 
Thev  weigh  42  tons.  Each  axle  carries  a  140-h.p.  motor 
turning  at  660  r.p.m.,  at  a  voltage  of  1,800.  the  speed  being 
reduced  by  1  :  4  gearing.  These  motors  are  constantly  con- 
nected by"  twos,  in  series,  and  the  two  grou(w  are  coupled 
in  series  or  parallel  by  means  of  the  combining  switch. 
Owing  to  the  starting  rheostats  fitted,  it  is  possible  to  get 
seven  speeds  in  series  and  five  in  parallel;  electric  braking  is 
provided  for  by  short-circuiting  the  motors  on  to  these  re- 
sistances. The  tractive  force  at  the  wheel  rim  is  4.65  metric 
tons,  but  at  .starting  this  may  rise  to  9.3  metric  tons.  The 
passenger  trains  weigh  about  1-50  metric  tons  l>otween  Turin 
and  T.anzo  and  85  tons  between' I.anzo  and  Ceres,  the  re- 
spective speeds  being  65  and  45  km.   per  hour. 

Each  locomotive  is  fitted  with  two  pantograph  collectors. 
with  aluminium  sliding  bows:  the  body  work  of  the  loco- 
motive includes  two  drivers'  cabs  and  a  locked  c.ih  contiiin- 
ing  the  high-pressure  gear.  The  centre  jxirtion  of  the  body 
work  .serves  as  a  luggage  compartment. 

Prom  each  end  cab  the  driver  controls,  by  pneumatic  or 
electric   gearing,   the   h.p.  apparatus. 

The  gear  in  the  cabs  includes  the  combiner  (combining  or 
grouping  gear)  and  the  main  cut-out.  The  latter  is  fitted  for 
the  purpose  of  saving  the  contact.s  of  the  combining  switch, 
the  wear  being  borne  by  the  cut-out  which  is  fitted  with 
fxiwerful  magnetic-  blow-out  coils.  The  locomotive  is  alw 
fitted  with  a  main  switch  similar  to  those  fitted  in  the  sub- 
station- it  is  pneumatically-controlled  with  emergency  hand 
control.  A  small  converter  set  is  also  fitted  for  supply  current 
at  no  V  for  lighting,  heating,  and  o|ierating  the  air-<'oni- 
pressor.  The  starting  rheostats,  of  cast  iron,  are  fitted  in 
a  special  case  and  ventilated  by  a  fan  mounted  on  the  ^aft 
of  the  converter  set.  E.  S.  H. 
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lining;     wires    of     ek. 
plugs."    G.    li.  .sykes.    Seplenibcr   2jth. 

25,837.     "  ^tartvrs    for   inlcrnji-conibustion    on 
Holt.     September   35lh. 

35.M0.  "  Electric  heating  elements."  C.  R.  Belling  and  C.  H.  Smith. 
September  25th. 

2S.WJ5.  "  fclectro-mechanical  starting  and  stopping  device  for  photographic 
fihutters,   &c."    C.   P.    Lingwood   and   C.  Ij.    Lowen.    September  25th. 

25.879.    "  .\utomatic   telephone  vcschange/'    E.    A.   Faller.    September    25lh. 

25,882.  "  Receiving  installations  for  wireless  telegraphy,  telephony,  &c." 
C.  Perrier,  A.  Stuart,  Stuart  Wireless  Telephony  Co.  and  A.  E.  Watkins. 
September  25th. 

25,885.  "  Method  of  ship  propulsion."  Electric  Boat  Co.  September  25th. 
(United    Slates,   November  22nd,    1921.) 

25.908.  "  Method  of  moulding  casein.  &c.,  into  plates  having  polished  sur- 
face." Compagnie  Goncrale  d'Electricite.  September  25th.  (Germany,  Sep- 
tember 26tti.    1921.) 

25.911.  "  Telephone  systems."  .-Vutomatic  Telephone  Manufacturing  Co., 
Ltd.     September  25th.     (United    States,  January  20tll.) 

25.912.  "  Electric    generators."    J.   G.    Parsons.     September    2Sth. 

25,915.  **  Electric  heaters."  British  Thomson-Houston  Co.,  Ltd.  (fntor- 
nafional  General   Electric  Co.).     September  25th. 

25,924.  "  Clock-controlled  electrically-operated  time  signal  devices."  T. 
Houghton    and    F.    W.    Langworth.     September   26lh. 

25.931.     '■  Projection  of  light  in  head   lamps."     A.   Heushall.     September  26th. 

25.948.  "  Means  for  securing  electric  fixtures."  H.  J.  C.  Forrester  (Male- 
port   &    Malhieu).     September   26th. 

35,965.  "  Electric  syvitches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).    September  36th. 

25,977.  "  Electrically-operated  switches  for  controlling  lighting.  &c.,  cir- 
cuits on  railway  vehicles,  &c."    J.  Etchells  and  Vickers,  Ltd.    September  26th. 

25,980.  "  Rotors  for  dynamo-electric  machines."  Dayton  Engineering 
Laboratories  Co.     September  2Bth.     (United   States,  July  6th.) 

25.984.  "  Manufacture  of  jacks  for  telephone  switchboards."  M.  B.  Richtcr. 
September   2eth. 

25,988.  "  Multiwav  socket  for  electric  fittings."  Elektronoris  Ges.  and 
W.  Hesse.    September  26th. 

25.994.  "  Electric    incandescent    lamp."     E.   de    Lorenzi.    September    26th. 

25.995.  "  Electric   furnaces."    L.  Tagliaferri.     September  26th. 

26.004.  "  Thermionic  generators."  Ges.  fiir  Drahtlose  Telegraphic.  Sep- 
tember   26th.     ((Jermany,    .November  14th,    1921.) 

26.005.  "  High-frequency  telephony."  Ges.  fiir  Drahtlose  Telegraphic.  Sep- 
tember 26th.     (Germany,    December   20th,   1921.) 

26,009.  "  Anti-spilling  constructions  for  electric  batteries."  C.  R.  Hardy 
and    Hart   .Accumulator  Co.,    Ltd.     September  26th. 

26,015.  "  Electro-magnetic  receivers  lor  telephony,  Sc."  E.  Shipton.  Sep- 
tember 26th. 

26.037.  "  Electric    motors."    H.    F.    Moore.     September    27th. 

26.038.  "  Electric  motors."     tii^  i^.    Moore.     September   27th. 

26.039.  "  Electric    motors."    H.   F.    Moore.    September  27th. 

26,048.     "  Conversion   o[   electricity  into   heat."    T.  Cooper.     September   27(h. 

26.062.  "  Rectifying   devices."    A.   R.    Augus.    September   27th. 

26.063.  "  Rectifying    devices."    A.     R.    Angus.    September    27th. 

26.072.  "  Electric  induction  coils."  N.  E.  Dobbin,  S,  L.  Forbes,  and  J.  \V. 
Fothergill.     September  27th. 

26,085.  "  .Method  of  telegraphing  photographs."  T.  T.  Baker.  September 
27th. 

26.087.     "  Electric  cooking   grill."     M.    Tocchio.     September   27th. 

26,091.  "  Power-transmission  device."  Metropolitan-Vickers  Electrical  Co., 
Ltd.    September  27th.     (United  States,  October  25th,  1921.) 

26.095.  "Systems  of  electric  motor  control."  British  Thomson-Houston  Co.. 
Ltd.   (General    Electric    Co.).     September  27th. 

26.096.  "  Control   of  trains."    A.  R.  Angus.    September  27th. 
26,112.     "  Burglar,    &c.,    i,larms."     H.    Pengelly.     September   27th. 

26,126.  "Tuning  inductances  for  crystal,  &c.,  wireless  receivers."  H.  W. 
Sullivan.     September  27th. 

26,137.  "  Receiving  systems  for  wireless  telegraphy  and  telephony."  G.  P. 
Mair.    September  27th. 

26,157.      '  Control   of  trains."    A.    R.    Angus.     September  28th. 

26,173.  "  Electric  switches  and  fuses  for  dynamo  lighting  and  battery- 
charging  systems  of  motor  vehicles,  &c."  Brolt,  Ltd.,  and  W.  Holt.  Septem- 
ber 28th. 

26,186.  "  Sparking  plugs."  E.  G.  Marklcw  and  M.  J.  O'Brien.  Septem- 
ber 28th. 

26.188.  "  Collapsible  hood  lor  open-deck  tramcars,  &c."  H.  S.  Skenfield. 
September  28th. 

26,206.  "  Process  for  electrolytic  separation  of  pure  chromium  in  thick 
layers."    G.  Brewer  (F.  Krupp-Akt.  Ges.).    September  28th. 

26,212.  "  Impulse  transmitters."  Western  Electric  Co.,  Ltd.  September 
.  28lh.    (United  Sutcs,    May  24th.) 

264213.  ••  Miners'  electric  lamps."  T.  Strctton  and  Thor  Electric  Safety 
Lamp   Co.,   Ltd.     September  28th. 

26.217.  "  Electricallvopcrated  elevators,  ic."  Metropolitan-Vickers  Elec- 
trical Co..   Ltd.    September  28lh.     (United   Stales,   October  10th,   1921.) 

26,233.  "  Electric  arc  lamp."  Jupiter  Kunstlicht  Kersten  &  Brasch.  Sep- 
lemlK-r  28th.     (Germatiy,    October   13th,    1921.) 

26,341.    "Closed-circuit  burglar  alarms."    G.  B.  Carpenter.    .September  28th. 

26,245.  "  Electric  vulcaniscrs  for  pneumatic  tires,  &c,"  J.  Haelg.  Septem- 
ber  38th.     (Spain,   September  29th,  1921.) 

26.252.  "  Directly  measuring  coefficients  of  self-induction  and  capacities." 
Compagnio  pour  la  Fabrication  dcs  Compteurs  et  Mattiricl  d'Usines  4  Gaz. 
Sepletiriber_28lh.     (France,    October   let,    1921.) 

26,^54.  "  Composition  for  screeniiig  X-ray,  &c.,  emanations  and  for  electric 
insulation."     R.    J.    Reynolds.     September    28lh. 

36.259.  •'  Receiving  circuits  for  wireless  telegraphy."  B.  Hcsketh.  Septem. 
ber  ^h. 

26i72.  "  Electric  cables."  British  Insulated  &  Hclsby  Cables,  Ltd.,  and 
J.    L.   P.nker.    .September  29th. 

26378.  "  Sparking  plugs."  R.  Bosch  AkI.  Ges.  September  29lh.  (Ger- 
many, July  5ih.) 

26.292.  ".Sparking  plugs."  Sphinx  Manufacturing  Co.,  Ltd.,  and  D.  H. 
Corbin.     September  29th.  e  . 

2<i„')04.  "  Apparatus  lor  automatic  snitching  on  and  off  of  mercury-vapour 
IQsVl    '"        ''■  *■  '^'   "^'S'"'"'-       September  29lh.       (Holland,   October  1st. 

26.312.     "  Electric  motors."    A.   ArUtunoff.    September  29th. 

26.316.  "  I.oud-jpcaking  telephone  instruments."  H.  P.  P.  Rees.  Sep. 
tember  29lh. 

26,327.  "Foot  battery."  Commercial  Trading  Co.,  P.  Crow,  T.  D.  Draper 
and  F.  G.irdner.     September  29lh. 

2^.'*2»      "  Dynamo-electric  g.nerators."    J.   H.  St.   H.    Mnwdsley.     September 

26.33fK  "  Hil!h-(requency  transformers  and  switchcK  therefor."  A.  Griffiths. 
B.  H.  Hardy.  Moore«  &■  Griflilh,.  Ltd..  and   L.  W.  Smith.     September  29th. 

28,345.  "  .Suspen.sion  for  r-l.-.tric  lamps."  A.  Bonig.  September  29th. 
(Germany.  Soptemhcr  30lh.  1921.) 

26,SS3.  "  Electric  iM-ating  app.iralus."  Brompton  &  Kensington  Accisssorics 
Co.,    Ltd..    and    R    S.  Downe.    September  29th. 


26.359.  •'  Apparat 
September  29th. 

26.360.  "  Telepho 


29th 
26,»68. 
36,370 


E.    C.   Cope 


by    electricity."    J.    C.    Vinesv 
and  G.   F.    Ostias.     September 


■ing  apparatus."     E.  A.  Graham.     September  29th. 
elephones."    Automatic    Telephone    Manufacturiiig. 


'  Telephonic  recc 
'  Loud-spuaking 
Ltd..   P.    N.    Koseb\,   and    S.   R.  Smith.     September  29lh. 

26.375.  "  Indicator  (or  measuring  maximum  demand  of  electricity."  W. 
Elliott.     September    2ilth. 

36,384.     "  Electric-    light    fittings."    W.    T.    Gray.     September    30lh. 

26,388.    "  Commutators."    J.    A.   Blackburn.     September  30tli. 

26,403.  "  Apparatus  for  electric  welding  and  for  production  ot  low-(requenoy 
alternating  currents."  Macfarlane  Engineering  Co.,  Ltd.,  J.  C.  Macfarlane,. 
and   \V.  A.  Macfarlane.     September '30th. 

36.424.  "  Oscillating  electric  lans."  A.  E.  Angold  and  A.  H.  Railing. 
September  30tli. 

20,42j.  "  Oscillating  electric  tans."  A.  E.  Angold  and  A.  H.  Ratline. 
September  30th.  * 

36,436.    "  Headlights  for  motor  vehicles."    F.   H     Ireland.    September  BOtlK. 

26,428.    "  Frame    aerials."    H.   J.    Round.    September    30th. 

26,438.     "  Inductor   compasses."    T.    N.    Whitehead.     September   30th. 

36,431.     "Telephones."     R.H.White.     S<'ptember  30th. 


PUBLISHED     SPECIFICATIONS. 


T%»   numbers  in  parentheses    an 
printed   and   abridged,  and 


ise    under    which    the  specifications  will   We 
ubsequent  proceedings   will    b«  takin. 


1S21. 

March    7th,   1921.     (185,771.) 
strumcnts."  ^.     Holden    and 


Marcb    :i2th,  .  J921. 


c    supply    to    a   supply    having, 
ind    Johnson    Sc    Phillips,    Ltd. 


7,3^1.     "Magnetos."     L. 

7,410.    "  Electric    measu 
Ltd.     March   8th,   1921.     (185,773.) 

7,887.     "  Oscillating    valve    relays."      G.    A.     Mathii 
(185.775.) 

13,266.  "  High-frequency  multiplex  signalling  system-"  Western  Eletitt'ic 
Co.,    Ltd.    (Western    Electric    Co.,    Inc.).     May    10th,    1931.     (185,796.) 

13,398.  "  Electric  accumulators."  W.  O.  Garbutt.  M.ay  11th,  1921. 
(185,797.) 

13,492.  "  Transforming  an  alternating  elcctr 
a  larger  number  of  phases."  S.  A.  bligant 
May   12th.    1921.     (185,801.) 

15,047.  "  Process  for  the  electrolytic  refining  of  tin."  W.  P.  Thompson 
(W.   J.   Aikens).     May    Slst,    1921.     (185,808.) 

15, Ml.  "  Electric  alarins,".  A.  W.  Amos,  W.  F.  Lloyd,  and  A.  L.  Lloyd. 
June  2nd,   1931.     (185,810.) 

15,435.  "  Electrodes^  .li-oldrng  rods,  and  soldering  sticks."  £.  H.  Jones  and 
Alloy  Welding    Process,   Ltd.     June  3rd,    1921.     (186,813.) 

15.838.  "  Automatic  telegraph  systems."  Western  Electric  Ce.,  Ltd.  JuN 
1st,  1930.     (165,783.) 

15,845.     "  Multiple  fuse."    J.  Szykier.     June  9th,  1920.     (164,361.) 

15,9*J0.  "  Fitting  for  clamping  and  connecting  electric  cables  in  wirmg  ar.d 
the  like  systems,  specially  applicable  (or  connecting  and  earthing  metallic- 
sheathed  cables."  British  Insulated  8i  Helsby  Cables,  Ltd.,  F.  A.  Cole,  and 
H.    Leicester.    June    10th,   1921.     (185,831.) 

16,148.  "  Electrolytic  treatment  of  metalliferous  materials  containing  tungsteI^ 
or  molybdenum."  R.  E.  Pearson,  E.  N.  Craig,  and  Durelco,  Ltd.  June  llth^ 
1921.     (185.843.) 

16,344.  "  Fly  wheels  for  use  as  the  rotors  of  magneto  electric  machines." 
British  Thomson-Houston  Co.,  Ltd.,  and  A.  P-  Young-  June  13lh,  1921. 
(185,847.) 

-         .^   calling   devices."     A.    W.    Whistlccrolt.     June    13th,    1921. 


16,283. 

(185,848.) 

16,290. 


'  Method    and 


ngement    for 
plants.' 


ng   the    efiiciency   of   ailer- 
K.    Kando.     August    16lh,    1918. 


J.  B.  Tucker.  June  lllh 
..  B.  Codd  and  C.  Martin 
.    G.     Adams.     June    15lh 


16,419.    "  Electric  plug  and   socket  connections, 
1921.     (185,854.) 

16,484.     "  Electric  lamp  holders  and  adapters." 
June   13th,    1921.     (185,858.) 

16.513.     "  Burglar    and     like     alarm    systems." 
1921.     (185,861.) 

16,737.  "  Safety  or  protecting  arrangements  for  use  in  connection  with 
electric  switches,  electrical  installations  or  the  like."  J.  E.  Pollak  (Naamlooze 
Vennootschap  Hengelosche  Electrische  en  Mechanische  .\pparatenfabriek 
"  Heemaf  ").    June   17th,    1921.     (185,866.) 

17,029.  "  Electric  current  detectors."  S.  T.  Sherill  and  Am-O-Meter  Co. 
June   21st,   1931.     (185,870.) 

17.130.  "  Selectively-operable  devices  for  selective  signalling  svstems." 
Western  Electric  Co. '(Western  Electric  Co.,  Inc.).  June  22nd,  1921.  (Additior 
to   117,170.)     (185,871.) 

17,367.  "  Electrical  relays."  R.  B.  Ransford  iSoc.  Fjancais  Radio  i:.lM 
trique).    June  24th.  1921.     (185,875.) 

17,683.  "  Induction  motors."  G.  H.  Fletcher  and  Metropolitan-Vickers 
Electrical   Co..   Ltd.    June  39lh,    1921.     (185.883.) 

17.924.  "  Mechanically-operated  interrupters  for  electric  currents."  J.  E. 
Pollak   (Maschinenhau   Akt.    Ges.,    .Soebach.    Zurich).     July  1st,   1921.     (185  888.. 

18.137.  "  Method  of  and  device  for  mechanically  rectifying  high-tension  po.y- 
phase  current."  Lodge  Fume  Co.,  Ltd.  (Mctallbank  und  Metallurgische  Ges. 
Akt.    Ges.).    July   4th,   1921.     (185,891.) 

18,758.  "  Electric  heaters."  May  &  Padmore,  Ltd.,  and  E.  W.  N.  May. 
July  12th,  1921.     (185,902.) 

19,723.  "Renewal  of  electric  incandescent  lamps."  M.  Calderara.  Marck 
3rd.  1921.     (176.309.) 

19,916.    "  Magnetos."    P.  Courtot      July  a6th,  1920.     (166,903.) 

20,183.  "  Voltage  regulating  systems."  British  Thomson-Houston  Co.,  Ltd 
(General   Electric  Co.).    July  27th,    1921.     (185,920.) 

20,406.  "  High-frcqucncv  inter-valve  transformers  and  method  of  con5t--ucl- 
ing    the  same."    A.    E.    Greenslade.     July   29th,    1921.     (185,923.) 

21.062.     "  M.agnctos."     M.    E.    Macgrath.     August    9th.   1921.     (185.928.) 

23.066.  "  Electric  accumulators."  J.  R.  Palmer  and  W.  C.  Ashton.  Augus^ 
3Isl.    1921.     (185,946.) 

24,598.  "  Electric  hand  lanterns."  Efandem  Co.,  Ltd.,  and  J.  Eaton.  Sep- 
tember   16th,    1921.     (185,958.) 

25,833.  "  Wireless  telearaphv  and  telephony  apparatus."  H.  P.  P.  Rees. 
September  39th,    1921.     (185.967.) 

29.138.  "  Electric  batteries."  Three  Star  Accumulators,  Ltd.,  and  C.  Ken- 
dall.    .November    2nd,    1921.     (18.i,989.) 

33,.'i33.  "  Insulator  for  high-pressure  electric  lines."  A.  Renaudin.  Decem- 
ber 15th,  1930.     (173,963.) 

X9S2. 

3.697.  "  El.-clric  glow  discharge  lamps  "  Nanmlncvc  Wnnootschap  Philips' 
Gloeilampenfabriekcn.     February    9th,    I92l.     (175.274.) 

6.073.  "  Electric  circuit  controllers."  British  Thomson-Houston  Co..  Ltd. 
(General     Electric    Co.).     March    1st.    1922.     (186,010.) 

8.247.  ••  Control  of  electrically,  opelled  vehicles."  Brili.sh  Thomson-Hous- 
ton Co.,   Ltd.,  and   H.  C.   Hastint.  .     March   21st,   1922.     (186,013.) 

11,848.  "  Emergency  (jovcrnors."  Metropolitan-\'ick<:rs  Electrical  Co.,  Ltd- 
M>^    10th,   1921.     (179,922.) 


otzze: 


ELEOTK/IC^L    K/E^IE'W. 


Vol.  XCI. 


OCTOBER  20.  1922. 


No.  2,843. 


ELECTRICAL    REVIEW. 


WORKING 


CONTENTS:  October  20l>i,  1522. 


tSo.  a.84.1. 
Page 


Working-  Hours,  Wityes,  aud  Output       ...         'lil 

THe  Therm  and  the  Thousand      .")+2 

Salesmanship          54H 

The  E.P.K.A.  Aprreoment  and  a  Moral 'A'A 

The  •■  Electrical  Review  ■■  French  Tour  07;«s  )           'Ai 

The  Textile  Machinery  and  Accessories  Exhibition     'A7 

New  Electrical  Derices,  Fittings,  and  Plant.  ( iiitfs.)    ...         ...  'AS 

Letfal. :A9 

Gorrespondence — 

Calculating-  Currents   in   a  Mesh-coiineeted  Three-ph;vse 

Circuit           .'i49 

Installations  by  Unauthorised  Persons      ...          ...         ...  ',i'.> 

"How  Not  to  Buy" .•j49 

Labour  Policy  :  False  and  True       549 

The  Status  of  the  Electrical  Contractor     .'inn 

The  British  Societ3- of  Engineers    ...          ...         .-JSO 

Electricity  Supply  Problems            550 

Estiraating-  for  Internal  Wiring  Contracts            ...         ...  550 

Business  Notes        ...  551 

The  Mangahao  Transformers  {illvx.)      ...         ...  557 

Extensions  at  Stafford  Electricity  Works  ((7/«.s.)         559 

An  English  Electric  Locomotive  ((7^7' .«.)           ...         ...         ...  561 

Notes             561 

City  Notes 566 

Stocks  and  Shares  ...         ...         ...         ...         ...         ...         ...  567 

Market  Quotations 568 

The  Wireless  Exhibition  (JW«.?.)  (p<)?irf?trfe(i)     569 

Salesmanship  in  Relation  to  Lighting 571 

Electrification  Schemes  in  Czecho-Slovakia..  by  W.  Ls'uvis    ...  572 

The  Institutian  of  Electrical  Engineers             573 

The  New  B.L.I.C.  Magneto  07/«s.)          574 

New  Patents             ...         ...         ...         ...         ...         ...         ...  576 

Published  Specifications 576 

Contractors' Column  ...         ...         ...    Advertisement  page  xxx 

"ELECTRICAL  REVIEW"  SUBSCRIPTION  RATES. 


UNITED     KINGDOM 

...     £t 

14 

8  per  annum 

CANADA           

1 

12 

6          do. 

COLONIAL   and    FOREIGN 

...       2 

1 

6          do. 

Postage 

Free. 

The  electrical   REVIEW. 

Publisbed  every  FRIDAY,  Pri»5e  6d. 

The  Oldest   Weekli,   Elect rirai   P„per .      KxtahHslied  1S72. 

TO  BE   OBrAINF.D    BY    ORDER   FROM    ANY    NEWSAGENT    I.N    TOWN    OR    (.orNTRY, 

OFFICE,    4.    LUOGATE  HILL,    LOHOOM.    E.G.*. 

TelegrapHio  Address:  "Aoeekay,  Cent..  London."    Code,  A  fl  0. 


Telephone  Noi. ;  c'eiUrf 

The  "  Electrical  Review  "  is  the  recognised  ra< 
by  far  the  Larsetl  Circulatioo  of  any  Electr 


,1  HStiO  and  ti-JGl. 

dium  of  the  Electrical  Trades,  and  hi 
cal  Industrial  Paper  in  Great  Britain, 


■sh.ir 


Messrs.     Atkinson     &     Co.,    ,    Mu.w      [■r:,t<lli    : 
1    Street. 


N.Z,  ;  Gordi 

.Albert  Street ;     Peter 

tio.\  392. 
Brisbane  :  Gordon  i  Gotch,  J 
Christchurch.       N.Z.  :    Gore 

Gotch,  Manchester   Street. 
DuNEDlN.     N.Z.  :   Gordon      & 

Princes  Street. 

lOHANNESBUliC.  CAPETOWN, 

FONTEIN.         Dl-KBAN.        PORT 

BETH,     &c.  :  Central   News 


Tni 


E\ 
W 

V 

n   sir 
ioyvea 

D 

Van    Nost 
&   Chevillet, 

and 
23, 

8, 
Rue 

'\\ 

ill'i. 

W.A 

ce 

Gordon      & 

Gotch, 

Laonceston 

Cimiticre 

Melbouhnr 


Gordon 


Bloem- 
Eliza- 

Agency, 

Gotch, 


Gotch,  Strini.    88,    W.t    Due   Slacelli. 

SVDNEV:  Peter   G.    Tail,  273,  George 

Street;     Gordon    &    Gotch,    Pitt    St. 

Tokyo  :     Maruzen     Co.,   Ltd.,    11-16, 

Nihonbashi-Torl.Sanclioino. 
Toronto.     Ont.  :  \Vm.    Dawson    and 
Sons,      Ltd.;     M.-inning    Chambers; 
Gordon   &    Gotch.   132.    Bay    Street. 
Street;     Gordon     &     Gotch,       Weu.incton.   N.Z.  :  Gordon  &  Gotch, 
Queen    Street.  Cuba   Street. 

Cheques  and  Postal  Orders  {on  CMef  Office,  London^  to  he  m.ide  p.nyable  to 
The  Electrical  Rfvikw.  Limited,  and  rossed  *'  IxinJun  )oii.  City  and  Midl.ind 
Bank,  Newgate  Street  Branch.'' 


HOURS,     WAGES, 
OUTPUT. 


AND 


Iheke  is  .a  particular  kind  of  fallacy  which  one  reads 
of  in  the  study  of  logic,  called  arguing  from  the  par- 
ticular to  the  general.  This  fallacy  leads  the  superficial 
tliinker  to  imagine  tliat  lie  has  discovered  a  simple  and 
invariable  law  because  two  or  three  observational  requite 
happen  to  be  in  a  straight  line ;  but  it  is  nearly  always 
the  case  that  the  law  does  not  hold  when  limiting  values 
are  approached.  Even  v\JT  =  k  is  not  true  when  v  be- 
comes indeiinitely  close  to  zero,  and  the  straight-line 
law  that  tlie  stretching  of  a  spring  is  exactly  propor- 
tional to  the  weight  applied  does  not  hold  above  the 
elastic  limit. 

It  is  never  s:i(e  to  apply  simple  straight-line  hiw  argu- 
iiieiits  to  matters  in  wliicli  human  beings  ;ire  concerned. 
If  ;i  man  can  do  twice  as  much  in  two  hours  as  he  can 
in  one,  we  are  not  justified  in  supposing  tliat  if  he 
gives  up  eating  and  sleeping  he  can  do  twenty-four  times 
as  much  in  a  complete  day.  Yet  it  has  been  stated  bv 
at  least  one  famous  leader  of  industry  that  the  work 
accomplished  by  trained  technical  engineers  is  in  exact 
proportion  to  tlie  number  of  hours  worked.  Conversely, 
if  men  are  working  above  the  fatigue-point,  and  a  re- 
duction of  hours  enables  more  work  to  be  done,  it  is  not 
justifiable  to  argue  that  a  further  reduction  will  increase 
the  output  in  the  same  inverse  ratio. 

With  regard  to  industrial  affairs,  there  has  been  much 
inaccurate  thinking,  much  slipshod  administration,  and 
n^ucli  claptrap,  particularly  since  the  Armistice.  At  the 
beginning  of  1919  the  normal  working  week  in  the 
engineering  industry  was  reduced  from  an  average  of 
about  5.'i  hours,  with  two  breaks,  to  a  uniform  level 
of  47  hours,  with  only  one  break.  Later,  Labour  at- 
tempted to  obtain  a  furtiier  reduction,  to  44  hours, 
but  in  .\^ugust,  1919,  this  proposal  was  withdrawn,  and 
a  joint  committee,  consisting  of  sis  representatives  of 
employers  and  six  representatives  of  trade  unions,  was 
set  up  to  investigate  the  whole  (luestion  of  working  hours 
and  output. 

There  was  a  certain  ;tilv;intage  in  setting  up  this 
committee  of  investigation  at  this  particular  time, 
inasmuch  as  the  first  reduction  of  hours  had  been  in 
operation  for  some  time,  and  an  opportunity  was  thereby 
afforded  of  ascertaining  the  true  facts  as  to  its  effect. 
The  argument  in  favour  of  the  reduction  was  that  53 
hours  was  too  long,  and  that  tlie  men  would  be  brighter 
and  fresher  with  a  47-hour  week,  so  that  if  wages  were 
iilliiwcd  to  reiiKiin  the  same  in  spite  of  tlie  less  time 
wciilud,  tlif  employers  would  get  the  same  out]nit,  and 
the  cost  per  unit  of  tiiiislicd  product  would  not  be  in- 
crcasetl.  Since  the  cost  was  to  remain  the  same,  the 
bargain  was  that  selling  prices  should  not  be  raised,  the 
implication  being  that  if  they  were,  profits  would  go 
u)).  and  tlie  workmen  would  be  justified  in  asking  for 
higlier  wages.  It  may  be  parenthetically  remarked  that 
some  employers  took  this  with  a  considerable  grain  of 
salt,  and  during  the  period  of  rising  prices  the  notorious 
flexible  price  clause  formeil  a  means  of  passing  on  in- 
creases of  cost,  from  whatever  cause  arising,  to  the 
customer.  There  was  nothing  reprehensible  in  this,  for 
the  money  had  to  come  from  somewhere.  Increased 
costs  can  only  bo  met  out  of  increased  revenue.  The 
inevitable  result  of  tlie  furious  race  between  prices  and 
wages  was  the  slump,  in  the  deptlis  of  which  tlio  indus- 
trial world  is  still  wallowing. 

The  Committee,   then,  got   to  work,  aii^l    i:   li  i~  just 
published  a  report  on  its  investigations.     In  June  and 
(541)  D 
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July  of  1920,  when,  so  far  as  the  electrical  industry  was 
concerned,  the  first  signs  of  tue  slump  were  still  tlu-ee 
or  four  months  oti,  iwenty-one  shipbuilding  and  engi- 
neering establisluiit-nts  were  visited.  In  the  spring  of 
the  following  year  the  Committee  visited  eleven  Belgian, 
four  German,  and  seven  Dutch  works  :  and  in  August 
of  1921,  when  trade  was  decidedly  bad,  twelve  places 
in  tlie  English  Midlands  came  under  review.  The  inten- 
tion was  that  a  visit  should  be  paid  to  America,  but  it 
was  rightly  decided  that  in  present  circumstances  no 
results  of  value  could  be  thereby  obtained. 

It  was  found,  as  might  be  expected,  that  very  much 
more  work  is  accomplished  when  payment  is  by  results 
than  when  it  is  based  on  time,  it  is  a  coimiivjii  .u. 
to  find  the  output  doubled,  and  in  a  case  where  riveters 
were  employed  on  a  warship,  it  was|)niore  than  quad- 
rupled. "  For  a  short  time,  until  their  society  inter- 
vened." says  the  rejiort.  "  sliipwright.s  worked  piece- 
work at  laying  decks.  It  was  found  tliat  output  wa.s 
more  than  doubled."  In  tlie  matter  of  the  reduction  of 
working  hours,  the  reduction  of  output  was  in  general 
equal  to  or  greater  than  that  of  the  time  worked. 

Here  we  encounter  an  old  acquaintance — the  idea  of 
the  ■■  work  fund,"  which  is  responsible  for  ca"  canny 
and  restrict  ion  of  output  in  general.  The  argument  of 
Malthus  is  that  population  increases  up  to  the  limit 
of  the  supporting  capacity  of  the  country  in  which  it 
lives,  and  he  adduces  much  historical  evidence  in  sup- 
port of  the  view.  When  .Malthus  wrote,  however, 
methods  of  transport  and  of  cultivation  were  not  so 
advanced  as  they  are  now  ;  and  even  if  the  productive 
capability  of  England  were  worked  to  its  utmost  capacity 
(which  it  obviously  is  not)  the  market,  being  of  an 
expanding  character,  would  absorb  the  output.  We  do 
not  agree  with  a  certain  well-known  physicist  that  tlie 
remedy  for  shortage  is  birth  control.  If  the  po])ulation 
becomes  too  great  to  be  supported  here,  there  is  amjile 
room  in  other  countries,  such  as  Canada  and  Australia, 
for  further  development.  And  if,  as  the  trade  unionist 
so  often  complains,  bootmakers  walk  the  streets  workless 
because  too  many  boots  have  been  made,  the  resulting 
cheapness  will  increase  the  deiiiand.  and  in  normal 
times  he  will  soon  be  in  work  again.  The  supplj-  of 
raw  materials,  such  as  coal,  must,  in  the  nature  (if 
things,  be  limited,  liut  we  have  not  nearly  arrived  at 
the  limit  yet;  and  the  productive  capacity  of  the  world. 
in  crops,  cattle,  and  other  living  things,  is  capable  of 
increase  far  be_yond  anything  tliat  lias  yet  been  accom- 
plished. If  only  we  could  get  rid  of  tlie  l)ogey  of  there 
being  only  a  certain  limited  amount  of  work  available. 
no  that  every  worker  would  do  all  he  could,  tlie 
resultant  prosperity  would  be  such  that  uneinployiiient 
would  become  an  administrative  detail,  and  the  support 
of  workers  during  periods  of  over-production  could  be 
paid  for  without  difficulty. 

We  have  before  now  advocated  some  system  of  payment 
by  results.  Sir  Lynden  Macassey,  in  his  notable  book, 
"Labour  Policy — False  and  True,"  reviewed  in  our 
columns  recently,  points  out  that  the  attitude  of  differ- 
ent sections  of  the  labour  world  towards  the  idea 
varie.s  considerably.  Cotton  operatives  are  universally 
paid  by  results.  Carpenters  and  joiners  call  it  "a 
pestilential  system."  The  justifioation  for  this  appella 
tion  is  a  little  difficult  to  under.stand,  though  the  diffi- 
culties attendant  upon  the  variation  of  piece-prices 
consequont  upon  the  introduction  of  new  machinery 
must  not  be  under-rated.  Money  that  is  invested  must 
bring  in  a  return,  and  while  we  are  entirely  against  tlie 
notion  of  limitation  of  earnings  and  tlie  vicious  system 
of  rate-cuttine  that  has  only  too  often  been  practised 
with  that  end  in  view,  it  must  be  admitted  that  the 
benefitB  derived  from  improvements  in  production  ought 
to  be  shared  between  the  employer  and  the  consumer  as 
well  as  the  operative. 

The  more  the  matter  is  examined,  the  more  does  it 
lipcome  clear  that  only  by  an  increase  of  the  "  will  to 
work."  on  the  part  of  all  classes  of  the  community,  can 
the  ills  of  the  present  generation  be  cured,  and  the 
health  of  the  coming  generations  ensured. 


An    apologia    for  the   therm  by  Sir 

The  Therm       George   iieiloy   appeared  in  The  Times 

and  the  of  the   7th   inst.,   tlie  contents  of  which 

Thousand.         are  no  doubt   of  academic  interest,   but 

— as  remarked  in  a   leading   article  in 

The   Times  of   the.  9th    inst. — Sir   George's  letter  lemls 

unconscious  support  to  the  demand  for  an  independent 

inquiry   into  the   matter.      Sir    George    concludes    his 

letter   with   these  words:     '"The    determination    of   the 

actual  price  to  be  charged  for  the  gas  supplied 

obviously  does  not  come  within  the  province  of  the  Fuel 

Research  Board."      Verb.  )<ajj. 

Our  esteemed  contemporary,  the  'Can  \Vinid,  in  a  lead- 
ing article  a  few  weeks  ago,  put  the  question:  "  Is  the 
therm  popular?"  and  from  the  replies  contributed  by 
gas  engineers  and  others  it  may  reasonably  be  inferred 
that  the  answer  to  this  question  is  decidedly  in  the 
negative.  One  contributor  asserted  that  "  the  Gas 
Regulation  Act  was  un]io))ul.ir  and  the  therm  less 
popular;  that  the  apathy  with  which  the  gas  under- 
takings adojjted  it  bore  this  out  :  and  that  those  which 
had  adopted  it  had  invariably  had  ulterior  motives." 
This  gentleman  further  "  ventured  to  say  that  if  a 
power  had  been  given  to  statutory  gas  undertakings  to 
increase  the  price  of  gas  on  the  1,000  cu.  ft.  basis, 
nothing  would  ever  have  Ijeen  hea/d  about  charging  by 
therms." 

It  is  cojiiUion  knowledge  that  gas  e.vperfs  are  divided 
in  their  views  upon  the  calorific  value  best  suited  to 
modern  gas  appliances  and  also  upon  the  (juestion 
wjiether  the  gas  it  may  be  most  economical  to  produce 
will  always  be  that  which  will  give  the  consumer  the 
greatest  satisfaction.  Gas  of  1,000  B.th.u.  (such  as, 
according  to  Dr.  Lander,  is  produced  by  low-tempera- 
ture carbonisation)  is  admittedly  too  rich  for  u.se  in 
existing  ga.s  appliances.  Mr.  George  Keillor  (Greenock) 
is  a  strong  advocate  of  low  H.tli.u.  gas,  and  is  reported 
ta  have  expressed  the  view  that  410  gas  was  perfectly 
satisfactory,  and  that  nothing  better  was  needed — 
indeed,  he  is  said  publicly  to  have  stated  that  "  people 
who  were  selling  anything  higher  were  not  acting  with 
justice  to  the  consumer."  On  the  other  hand,  Mr.  James 
Richmond  (of  Penycuik)  avers  that  it  is  borne  out  in 
practice  that  gas  of  500  H.tli.u.  is  25  ]icr  cent,  better 
value  than  gas  of  400. 

When  doctors  disagree,  who  shall  decide?  It  is  obvious 
that  if  the  consumer  be  charged  by  the  therm,  500  gas 
will  cost  him  25  per  cent,  more  than  400,  and  Mr.  de 
Segundo's  two  cpiestioiis  in  a  recent  issue  of  thf  Gax 
World  are  very  pertinent:  "Can  it  be  expected,"  he 
asks,  "  that,  in  iiractice,  the  consumption  of  500  gas  in 
a  given  heater  or  cooker  for  a  given  duty  will  be  80 
per  cent,  of  that  of  400  gas,  and  is  the  cost  of  produc- 
tion and  distribution  of  500  gas,  as  compared  with  400 
gas,  fairly  represented  by  an  increase  of  25  per  cent, 
in  the  price  per  l.OOO  cu.  ft.  which,  in  effect,  is  the 
result  of  charging  per  therm  instead  of  per  cubic  foot?    ' 

Clearly,  unless  the  consumption  diminishes  in  exact 
proportion  to  the  increase  in  c-doritic  value,  the  equiva- 
lent cost  to  tlie  consumer  will  rise  in  some  measure  with 
the  rise  in  the  declared  value  if  the  .harec  i«  based  upon 
the  calorific  value. 

There  is  another  aspect  of  the  matter  which  should  not 
be  overlooked.  Complete  combustion  of  the  gas  in  gas 
appliances  is  conditionil  iipnn  the  right  proportion  of 
air  being  mixed  witii  the  gas  in  the  burners  of  the 
heater  or  cooker.  Variations  in  the  pressure  of  the  gas 
disturb  this  proportioii.  .Mr.  George  Keillor  has  pub- 
lished some  very  careful  and  interesting  trials  from 
which  he  deduces  that  in  one  case  "  45.4  per  cent,  more 
gas  was  used  (for  a  given  duty)  with  the  tap  full  on  than 
with  the  tap  half  open,  with  a  decrease  of  efficiency  of 
r.ll  per  cent."  But  is  it  likely  that  every  consumer 
is  able  to  judge  when  the  tap  should  be  full  open  or  half 
open  or  three-quarters?  and  even  supposing  he  were, 
how  is  he  to  L'uard  against  the  effect  of  vari.itions  in  the 
pressure  at  his  meferl  The  pressure  at  the  consumer's 
meter  is  supposed  to  be  about  two  and  a-half  inches  of 
water,  so  that  a  variation  in  the  pressure  in  the  mains. 
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small  in  itself,  might  bear  an  appreciable  relation  to 
2 J  inches  of  water,  and  thus  could  materially  affect  the 
etticiency  of  combustion  in  the  burners  of  gas  appliances. 
Whether  a  Board  of  Trade  inquiry  be  the  most  satis- 
factory way  of  deciding  the  issues  to  which  the  provi- 
sions of  the  Gas  Regulation  Act  have  given  rise  is  a 
matter  upon  which  we  will  express  no  opinion,  but  it 
would  certainly  seem  to  be  the  part  of  wisdom  for  the 
gas  companies  to  determine,  with  all  convenient  speed, 
the  calorific  value  best  suited  for  use  in  modern  gas 
appliances  and  to  revert  to  the  volume  basis  of  charge, 
adopting  whatever  calorific  standard  be  decided  upon. 
It  will  be  just  as  easy  for  the  proper  authority  to  control 
a  calorific  standard  as  it  was  in  the  old  days  to  control 
an  illuminating  standard.  There  seems  little  doubt 
iliat  under  subsisting  conditions  the  consumer  has 
nothing  to  gain  and  everything  to  lose  by  being  charged 
l)er  tlierm  instead  of  per  thousand  cubic  feet. 


The   first   lecture  of     the   new  series 

Salesmanship,      arranged  by  the  Electrical  Development 

Association    was   delivered  last  Friday, 

and  it  demonstrated  beyond  argument  that  the  E.b.A. 

is  now  a  potent  foi'ce  in  the  industry. 

In  general,  the  lecture  was  just  the  type  that  is  re- 
quired if  we  are  to  make  progress,  and  from  that  point 
of  view  the  discussion  was  somewhat  disappointing. 
Indeed,  there  was  a  tendency  last  year  for  the  discus- 
sions upon  the  lectures  to  wander  away  from  the  real 
point,  and  this  happened  again  in  the  case  of  .\lr. 
Bush's  lecture.  For  instance,  the  question  of  manufac- 
turers' discounts  is  rather  off  the  general  question  of 
sales  canqiaigns,  but  it  entered  quite  largely  into  the 
discussion*.  A  great  deal  was  said,  also,  as  to  educating 
the  customer  in  the  meaning  of  the  term  "  foot-candles." 
but  we  are  inclined  to  agree  with  Mr.  Robinson,  of 
Hackney,  who  said  that  the  use  of  the  term  is  all  very 
well  among  those  in  the  trade,  but  it  is  unlikely  that 
the  ordinary  user  of  lighting  appliances  will  bother 
himself  about  it.  Certainly  the  private  householder  will 
not,  whatever  might  be  the  case  when  dealing  with  archi- 
tects and  engineers  in  lighting  large  buildings.  After 
the  remarks  made  by  Mr.  Bush  as  to  the  attitude  of 
the  trade  Press,  it  was  something  of  a  retribution  fur 
the  lecturer  to  be  told  that  there  was  a  danger  oi  tlie 
contracting  people  suffering  from  "  technicalitis." 
Mr.  Bush  was  left  in  no  doubt  at  the  meeting  that  those 
responsible  for  the  trade  Press  dissented  entirely  from 
the  view  he  put  forward.  It  may  be  that  Mr.  Bush's 
comments  are  true  of  some  papers,  some  time,  but  they 
certainly  are  not  true  of  all  papers,  all  the  time,  and 
the  columns  of  the  Electuic.^i.  Review  speak  for  them- 
selves as  to  the  prominence  which  the  commercial  side 
of  the  industrj'  receives.  We  fancy  Mr.  Bush  realised 
that  his  comments  were  a  little  too  sweeping. 

It  was  a  wise  move  to  take  as  tlie  theme  of  the  lecture 
the  obtaining  of  new  business  in  premises  already  using 
electricity  for  lighting,  for  there  can  be  little  doubt  th;it« 
manj-  of  these  premises  would  be  all  the  better  for  a 
thorough  overhaul  from  every  point  of  view.  Tlie 
development  and  ]nishing  of  new  business  of  any  class, 
however,  is  essentially  a  matter  for  combined  action 
between  the  supply  authorities,  the  manufacturers,  and 
the  contractors,  and  Mr.  Bush  was  not  a  bit  too  strong 
in  his  strictures  ui>on  the  lack  of  sales  campaigns  or  any 
mildly-sustained  relationship  between  the  consumer 
and  tiie  supply  authorities  or  contractors,  except  so  far 
as  the  former  is  concerned,  in  the  shape  of  the  quarterly 
bill.  The  lack  of  really  trained  lighting  salesmen  is 
one  of  the  strongest  points  made  in  the  lecture,  but  tliat 
question  is  not  so  simple  as  it  might  at  first  apjiear. 
It  wonlil  seem  that  development  along  these  lines  must 
di']ir-iil  more  upon  the  supply  aiithorities  than  the  ron- 
tracfors.  except  in  the  I'ase  of  t'he  relatively  few  lar'^i' 
contracting  firms,  for  tlie  small  contractor  cannot  be 
expected  to  employ  the  type  of  man  referred  to.      At  the 


same  time,  knowledge  of  the  kind  indicated  on  the  part 
of  the  man  who  is  endeavouring  to  push  the  salt,  of 
lighting  apparatus  among  the  uners  is  essential  to  real 
progress,     anil     it     is    well     that    this    aspect    hub   ije«u 

elripli:.<n..d. 

In  our  issue  of  the  6th  we  gave  parti- 
The  ];.I'.  t.A.  culars  of  an  agreement  which  had  been 
Agreement  and  entered  into  between  the  Electrical 
a  .Moral.  Power   Engineers'   Association   and  cer- 

tain of  the  workmen's  trade  uuionv. 
Tlie  agreement  is  broadly  to  conclude  an  offensive  and 
defensive  alliance  between  the  technical  staffs  and  the 
worknien,  so  that  the  whole  of  the  employes  from  the  top 
down  to  the  bottom  shall  be  able  to  present  a  united 
front  if  trouble  arises  and  the  question  of  a  strike  comes 
up.  One  noteworthy  item  in  the  agreement  i.s  that  joint 
action  is  to  be  taken  to  enforce  all  agreements  made 
in  the  National  and  District  Councils  and  Boards. 

The  agreement  is  certainly,  in  theory  at  least,  one  of 
the  most  important  "  moves  ''  that  has  taken  place  in 
the  industrial  history  of  the  electricity  supply  industry. 
It  welds  together  staff  and  men  into  what  is  for  practical 
jnirijoses  an  ad  hnc  industrial  union — and,  moreover, 
an  industrial  union  unique  ip  its  inclusion  of  all  grades. 
The  agreement  is  not,  of  course,  formally  complete. 
The  E.T.U.  is  not  in  it.  But  we  can  assume  that  it 
carries  the  E.T.U.  with  it  if  it  comes  to  a  "■  scrap." 
Anyhow,  that  the  E.T.U.  agrees  with  it  in  principle  is 
common  knowledge. 

But  the  agreement,  crucial  as  it  is  in  principle,  is  not 
of  the  "red  flag"  variety,  either  in  letter  or  spirit. 
It  is,  in  essence,  law-abiding.  In  one  sense,  although 
it  makes  the  strike-weapon  more  formidable,  it  places  it 
m  more  responsible  hands;  by  this  we  mean  that  the 
considered  opinion  of  all  grades  combined  is  weightier 
tl'an  that  of  one  section  only.  It  would  discountenance 
unofficial,  irresponsible  striking.  But  the  saving  grace 
from  the  employers'  point  of  view  should  be  that  the 
parties  are  virtually  pledged  to  observe  the  decisions  of 
the  Whitley  Councils.  That  they  will  do  this  there  is 
no  reason  for  doubting.  During  the  whole  time  the 
Whitley  Councils  have  been  in  existence  we  do  not 
lemember  hearing  of  any  occasion  when  the  emploi/es 
have  departed  from  any  decision. 

The  obvious  moral  of  all  this  is  that  the  industry 
should  stick  to  Whitleyism.  The  present  scheme  of 
Whitley  Councils  in  operation  in  the  electricity  supply 
industry  is  unparalleled  in  sound  and  comprehensive 
organisation.  No  other  industry  has  so  secure  an 
industrial  basis.  And  yet  there  are  some  reactionary 
emjjloyers  who  still  refuse  to  be  persuaded  as  to  the 
"  good  of  ■'  Whitley  Councils  and  who  seem  to  sigh  for 
the  good  old  days  of  rough  and  tumble.  But  one  cannot 
put  back  the  clock  industrially  in  the  electricity  supply 
industry.  For  good  or  ill  we  have  to  realise  that  the 
trade  union  organisation  of  the  industry  is  complete, 
and  the  present  agreement  is  merely  making  assurance 
doul)lv  sure.  Destroying  or  weakening  the  AVhitley 
Councils  would  not  mean  weakening  the  unions  or  in 
anv  way  reverting  to  the  ""good  old  days."  Quite  the 
reverse.  It  would  really  mean  that  there  would  be 
combination  on  the  side  of  the  unions,  but  none  on  the 
side  of  the  employers.  Employers  who  think  that  any 
oiiod  can  come  to  them  this  way  simply  do  not  know  at 
livst  hand  the  ]>resent-day  industrial  conditions  in  the 
industry. 

Fin.illv.  coming  hack  to  our  original  thesis,  Whitley 
Councih  are  the  greatest  possible  safeguard  against 
striken  (and  this  is  a  point  of  paramount  importance  to 
an  industry  such  as  the  electricity  supply  industry).  So 
lonir  as  these  Co\incils  function  properly  the  cla,sest  co- 
(iperation  of  the  unions,  by  atrreement,  as  in  the  jiresent 
(■  \se,  or  otherwise,  need  not  be  viewed  with  disipiietudc. 
Hut  iiithoHt  the  Whitley  Councils,  the  greater  the  co- 
npcration  between  tlie  unions  the  greater  the  menace. 
Si)  the  moral  to  the  employers,  with  reirard  to  the 
E.P.E.A.  agreement  (or  anvthing  else  of  this  kind)  is — 
strengthen  the  Whitley  Councils. 


Mi 
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In  our  isisues-of  April  lAth  and  July  21st,  1922,  we  gave 
au-illustrated  destriptiou  of  the  huge  po-ner  station 
which  has  beeu  erected  at  Geuuevilliers  by  the  Union 
d'Eleetricite  for  the  supply  of  electricity  to  Paris  and 
the  surrounding  district,  with  an  initial  capacity  of 
200,000  kW  -and  an  ultimate  capacity  of  320,000  kW. 
Tliis  is,  we  believe,  the  highest  rating  of  any  steam- 
driven  installation  in  the  world,  and  the  plant  embodies 
a  number  -of  novel  features  in  every  department — from 
the  intake  on  the  Seine  to  the  main  transmission  lines 
and  sub-stations ;  hence  the  scheme  aroused  much  in- 
terest in  British  engineering  circles,  in  view  of  the 
national  'poliey  of  concentrating  generating  plant  in 
large  power  stations  and  distributing  energy  in  bulk  on 
a  large  scale. 

Tlie  first  impulse  of  an  engineer  when  confronted  with 
a  technical  problem  is  to  say:  "  Let's  go  and  have  a  look 
at  if."  ;  and  realising  tluU  this  feeling  animated  many 
of  our  compatriots,  wo  felt  that  by  assisting  them  to 
carry  *ut  their  wish  we  should  at  the  same  time  gratify 
our  constant  desire  to  render  .service  to  the  electrical 
engineering  industry.  Consequently  we  announced  our 
intention  to  organise  a  visit  to  Gennevilliers,  followed  by 
a  tflur  embracing- other  interesting,  features. 

Our  proposal  met  with  a  gratifying  response  :  appli- 
cations rapidlv  flowed  in,  and  the  Council  of  the  Incor- 
porated Municipal  Electrical  Association  gave  its  official 
support  to  the  scheme,  with  the  result  that  when  over 
100  applications  had  been  received  it  was  necessary  to 
close  the  list,  lest  the  party  should  become  unwieldy. 
Owing  to  various:  causes  a  number  of  the  applicants  were 
unable  to  carry  out  their  intentions,  and  eventually  the 
party  numbered   about    70  members,    iiiz.:  — 

.;.     Et.ELTlilCAL    RKVIEW. 

.  .     St.    Helens   Corporation. 

...    Mavor  of  West  Bromwich. 

...  W'iilesden  Urban  District 
Council. 

...    Battersea  Borough  Council. 

...  County  Borouph  of  Barrow-in- 
Furness.  ■  '      . 

...     Messrs.  H.  \V.   Butler  &  Co. 


A. 
F. 
J. 
A. 

H.  Allen    ... 
N.    E.   Baker 
Bell 
W.    Blake 

F. 
F. 

A.  Bond 
E.  BuintHt 

•H 
H 
E. 
»J. 

W.  Butler 
P.  Bramwell 
Fowler  Clark 
H.    Clothier 

•Sir  W.  F;  Coates 

.J.    Cusworth 

H.    A.  Cutler 

A.   C.   Ciauib 

Bovd   Dawson 

Bailie  D.  McK.  Dewai 

H.  AV.  Duckett 

W.    F.    Duffett        ... 

P.-:  Dunsheath 


Bt..  D.U 


C.    Erith 

P.,  F.    Evans 
Councillor   J. 
F.    Forrest 
S.    Ferguson 
F.  A.  Garrett 


Forr 


A.    Gatehouse 
P.    Gregory 


•A.   E.    Hadley 


Hall    . 
T.  Hancock 
G.   Harris 
T.   Hawkins 
F.    Hewitt  . 

M.    Hot'2 


•T. 
'^. 

.T. 

B 

C. 

P 

PI.    T,.    ITowar.l  

.7.    Hornby       

.7.   Plushes       

W.   -A.   Jacki3on         

Councillor  O.  Jamison!  J.P 
n..   M.   Jockel  


.A-  Kinphani. 
M.  Pong     ... 


Urban    District  .  of  St.'.Annes- 

ou-Sca. 
■  lAii'd  Mayor  of  Belfast.    ■ 
Xcwcastle  Electric  Supply  Co. 
City  Surveyor  (Belfast). 
County  Borough  of  Croydon. 
Messrs.  BaiUee  &  Dobiee. 
Glasgow  Corporation. 
Metrojiolitan  Eailway. 
Rofherham  Corporatiou. 
Messrs.   W.  T.   Henley's  Tele- 

■  graph  Works  Co. 
Me^.srs.  Charles  Erith  &  Co. 
The.Uiidcrfccd  Stoker  Co. 
Nottingham  Corporation. 
Birmingham   Corporation. 
Messrs.  Ferguson  &  Pailin.- 
Messrs.  .  llansoincs,     Sims     & 

Jefferies.. 
Er,ncTinc.\L  Ekvikw. 
The  British   ThomsonrHoustwi 

Co.  ■        ■ 

The  Victoria- Falls  &  Transvaal 

Power  Co. 
Borough    of    Burtoii-on-Troiit. 

Assistant  Town  Clerk  (Belfast) 
County  Borough  of  Wallasey. 
The     "    Mctroiiolitan   -  Vii7«'rs 

Electrical  Co. 
.M.'ssrs.  PilkingtoM   Hn.s..    St. 

Helens. 
Tlie  General  Eleitric  Co. 
P>oroiigh  of   Hackney   ■ 
County   Borough    of   Wallasey. 
Borough   of   West  Bromwich. 
\\rp  Chairman  (Belfast). 
The  North  Metropolitan  E.  S. 

Co. 
I'.orough      of      Kingston-upon- 

Thames. 
^^>lwi(-h  Corporation. 


J.  K.-P.Utrim  ■ 
•F.'.pl-   Man&  ...        

•H.,C.   McCann  "       .....'      ... 

■  Councillor* "T.  E.  McCouOell, 

E.^'B.   Mitchell         

F.  A.     Nixon  

G.  Pailin         

F.  G.  Penny 

F.  W.  Purse 

L.  L.  Eobinson         

D.   A.   Eickwood       

Major  T.  Eich 

G.  Eiley  

Convener   E.  Sadler 

C.  L.   S.   Stewart     

H.    Talbot        

•W.  C.   P.   Tapiier     

W.    G.  Turner  

G.   V.  Twiss    ...        

•Maijor  S.  U:tting 
*W    K.   Whi.ston 

G.    Wilkinson  

T.  P.  Wilmshurst     

.\.   E.    Wilson  

Johnstone.  Wright 


Darlington  Coi'poration. 
Messrs.    Moffett,    Eosher    and 

Maun. 
The  English  Electric  Co. 
C.B.E.,  M.P.,  J.P.,  Belfast. 
Glasgow  Corporation. 
The  Victoria  Falls  &  Tiansvaal 

Power  Co. 
Messrs.  Ferguson  &  Pailin. 
Rotherham  CoriJoration. 
Couniy  Borough  of  West  Ilaui. 
Borough  of  Hiu-kney. 
Messrs.   Dienny   &   1  ,ucas. 

The  British  Thomsan-Hiaistciu 
Co. 

Glasgow  Corporation. 

Borough  of  Hau  tenstall, 

Nottingham  Corporation. 

Metropolitan  Borough  of 
Stepney. 

Borough  of  Southampton. 

Messrs.  Twiss  Electrical  Trans- 
mission. 


The  Leamington    ^-    Warwic 

Power  Co. 
Borough'of  Plarrogate. 
County  Borough  of  Uerhy. 
Messrs.  Callender's  Cable  t'o 
County  Borough  of  Belfast 


'Those  members  who.se  names  are  mai-k^d  *  were  unable  to 
take-..past  in  .the  iKofthern.  visit. -    '     . 

Victoria  Station  waSthe  rendezvous  on  Friday,  Octo- 
ber 6th,  and-the  start  was  made  under  rather  unpromis- 
ing weather,  conditions,  the  crossing  from  Dover  to 
Calais  being  somewhat  unplea.sant  ;  however,  no  one  was 
any  the  worse  for  the  short  sea  voyage,  and  a  comfort- 
ing mea,P in  a  roomy  dining-car  beguiled  the  time  in 
route  to  Paris,  where  the  party  arrived  before  10  p.m. 
Owing  to  the  motor  show,  the  city  was  very  full,  and  it 
was  not  possible  to  accommodate  so  large  a  iiumbci' 
under  one  roof  ;  very  comfortable  quarters,  however, 
were  provided  at  the  Hotels  du  Louvre.  Moderne,  and 
Montreal.  After  taking  possession  of  their  rooms,  most 
of  the  visitors  proceeded  to  demonstrate  that  the  hour 
was  not  too  late  to  sample  the  attractions  of  the  "  Gay 
City,"  and  it  is  believed  that  they  retired  to  rest  at  an 
early  hour. 

The  programme  for  Saturday  morning  lousisted  of  a 
visit  to  the  military  wireless  station  at  the  Eiffel  Tower. 
The  apparatus  is  housed  in  a  series-  of  uiKlergroun<l 
chapibers  near  the  foot  of  the  antenna;  in  the  Champ  de 
Mars,  and  on  account  of  limitations  of  space  it  was 
necessary  to  divide  the  party  into  three  groups,  arriving 
successivelv  at  9.30,  10.30  and  11.30  a.m.  The  visitors 
were  receive(l  by  the  officer  in  charge  of  the  wireless 
station.  Commandant  Jullien,  ■  who  conducted  them 
through  the  rooms  and  explained'  the  functions,  of  the 
various  apparatus.  The  ,firs|t  party  had  th*  pleasure  of 
witnessing  the  operation  of  di,stril;)ut,ing- news  by  the 
musical  spjirk  systen),.  .  ;  ,       -  '     • 

,  Tlie  equipuijent  instaUed  -by  the  .Military  Itadio  Tele- 
graphs Cfwprises'  four  types  of  sending  apparatus, 
naiiiely:  Musical  spark  transmitter,  1.50  kVV,  2,60ry-ni. 
wave-length,  used  for  broadcasting  time  signals,  meteor- 
ological bulletins,  daily  news  service,  I'tr.  ;  arc  trans- 
miUer,  150  kW,  3,2O0-S,O00  m.  (usually  7.300  in.) 
wave-length,  used  for  military  or  civil  communications; 
higii-frciuency  alternator,  'giving  20  kW  in  the 
antenna.  10.()00-m.  wave-length;  and  a  three-electrode 
v;ilve  transmitter  giving  1  kW  in  the  antenna  and 
used  specially  for  wireles.s  tele])hony.  Tlie  principal 
ajiparatus  is  lii  diiplieiito.  for  the  sake  of  reliability, 
and  the  necessary  power  can  lie  obtained  from  three 
external  sources  or  generated  in  the  station.  \  valve 
tiamsmitter  gfving  ')  kW  in  the  antenii.-i  is  being  in- 
stalled. 

Miieh  interest  was  aroused  by  the  special  type  of  spark 
<rap,  the  spark  leaping  across  two  gaps  between  three 
disks,  wliicli    are  kept  eontinnnusly   in  moti 


ith 
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air-blast  to  blow  out  the  wc.  Normally  tUe  gap  is  just 
too  long  for  the  spark  to  jump,  but  a  pilot-spark,  con- 
trolled b)'  relays  and  a  Morsie  key,  i'oriiHen  tlie  iiir  in 
tlie  gap  and  releases  the  spark,  For  sending  by  alter- 
nator a  mercury  turbine  is  used,  which  varies  tlie  volt- 
Mge  by  short-circuitiiVgi  a  reSistaw;©  in  the  exciting 
circuit  of  the  machine. 

After  inspecting  the  station,  the  visitors  proceeded  to 
the  Eiffel  Tower  and,  by  the  courtesy  of  the  authorities, 
were  enabled  to  ascend  not  only  to  the  third  platform, 
which  is  open  to  the  public,  but  beyond  this  limit  to 
.\[,  Eiffel's  private  rooms,  and  ultimateh-  to  the  foot  of 
tlie  flagstaff,  where  there  is  only  sufhcient  room  for  six- 
men  at  a  time,  the  last  stai;-es  beiiii;-  ncf^otiatcd  witli  (he 
nid  of  vertical 
ladders.  We 
understanil  th.it 
M.  Eiffel  still  pays 
an  occasional  visit 
to  this  secludeil 
spot,  whence  on  a 
lino  day  a  view  of 
unique  interest 
can  be  obtained  ; 
unfortunately,  at 
the  time  of  our 
visit,  misty 
weather  prevailed, 
and  the  view  was 
restricted  thereby. 
The  aerial,  for- 
merly of  copper, 
now  consists  of 
steel  cables,  at- 
tached    Ijy    double 

^l^ings  of  susjiensiuii.  insulators  tn  cables  and  electric 
winches  on  the  top  platform.  The  to])  of  the  aerial  is 
-'1)0  m.  (9.51  ft.)  above  the  ground.  The  , six  cables  are 
spread  out  fanwise  and  anchored  at  the  lower  ends, 
«hich  are  insulated  in  the  same  manner,  leads;  being 
broujiht  into  the  underground  station  by  way  of  asunk 
courtyard.  The  visitors  e.vamined  the  structure  of  the 
famous  tower  and  of  the  antennae  with  interest,  and 
aiiniired  llie  art.  characteristic  of  our  French  comrades. 


it  *j   1 
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Gennbvilliehs  Electricitv  W'oijks. 


lojc  cooling  tht  generators  is  circulated  tkrougb  a  closed 
ciirouit;.  and  is  it«elf  cooled  by  the  water  of  conden-a- 
tion,  thus  recovering  th<-  heat  liberated  in  the  alterna- 
tors; the  feed  water  is'  further  jiabsed  through  the  oil- 
coolers  and  through '  lieaters  fed  with  siearn  from  tur- 
bines, heating  it  neaj-ly  to  boiling  point :  the  dietribu- 
tion  pressure  is  00,000  volts!;  the  switthgrar  and  under- 
e-round  cables  work  at  this  pressure  ;  in  the  outer  areas 
overhead  mains  are  used,  comprising  i-n  irll  2.50  km.  of 
route. 

The  turbo-generators  were  constructed  by  the  .Society 
Alsacienne  de  Constructions  Mecaniques  and  Messrs. 
Schneider  S:  C\t\.  the  firm  of  Eschcr  Wyss  supplying  one 
turbine.     'J'lie  biiiler.s  are  of  the  Stirling  type,  buiK  by 

the  Compagnie 
Fives-Lille.  with 
E  r  i  t  h  Riley 
stokers,  and  the 
Babcock  k  Wilcox 
tvpe,  built  by  the 
S.A.  des  Fonderies 
et  Ateliers  de  la 
Courneuve.  with 
B.  <fe  W.  stokers. 
The  switchgear 
was  constructed  by 
the  Compftgnie 
Francaise  Thom- 
son-Hou-ston. 

Under  the  guid- 
ance of  the  staff 
0  flR  c  i  a  1  s,  the 
visitors  inspected 
the  arrangements 
for  handling  coal 
and  water,  the  generating  plant  and  boiler-houses,  and 
the  switch-house,  where  they  were  entertained  with  light 
refreshments  by  the  Union  d'Eleetricite.  This  was  a 
suitable  moment  for  acknowledging  the  courtesy  of  the 
directors. 

Sir  William  Coates.  Lurd  .Mayor  of  Belfast,  in  pro- 
posing the  health  of  the  com])auy  and  of  Col.  Mercier, 
referred  in  eulogistic  terms  to  the  great  kindness  the 
conqiany  had  shdwn   to  the  visitoi-s  in  allowine  them  to 
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with  which  a  huge  assemblage  of  lattice  girders  was 
endowed  with  grac-e  and  lightness. 

.\fter  liiiieheou,  the  whole  of  the  members  of, tlije. party 
assemlileil  at  tlie  Place  de  la  Madeleine  and  were  con- 
veyed ill  charabancs  to  Gennevilliers,  where  they  were 
receiveil  liy  .\I.  Ernest  Mercier,  managing  director  of  the 
Hiiioii  d'Eleetricite,  and  a  number  of  engitieej's  con- 
nected with  the  undertaking.  :,■•      -\ 

Having  so  recently  described  the  works.;  at;  considerable 
length,, -.we  need  .only  recapitulate  the  pal'ticsiJars  in 
brief.  The-  five  generating  sets  already  in.stalled  are 
rated  at  40,000  kW  each,  and  ai'ic  supplied  with..;Steam 
at  355  lb.  per  sq.  in.  by  15  water-tubef,boil.ev.Si!;   tfae  air 


inspeit  the  station,  and  congratulated  it  most  heartily 
on  the  great  progress  that  had  alve-ldj'  beien  made  and 
,gn  the  prospects  of  a  brilliant  future  which  obviously 
lav  before  it.  The  engineers  would  return  to  their  various 
centres  profoundly  impressed  with  the  splendid  future 
111'  the  elect^-icity  siipjily  inilustry,  e.s|)eeially  as  eiempli- 
. lied  in  the  power  station  of  (u'nnevillier.s. ;  Thyse  who 
came-  from  the  North  of  Ireland,  fonuiug  the- largest 
duputatiou  from  a  single  centre,  were  more,  especially 
interested  owing  to  tili»  fact  that  they  were  establishing 
a  new  generating  stjition  of  large  capacity  for  the  town  of 
Uciriist  and  the  adjoining  district,  and  he  «t«?uded  a 
hearty  invitatiQn  to,  Col.  M^'^ier  and  thei.  ofljciak  Of  the 
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Geunevilliers  power  station  to  be  present  at  the  opening 
of  the  new  installation,  which,  he  hoped,  would  take 
place  in  March  nejt  year. 

The  party  honoured  the  toast  with  enthusiasm  and 
hearty  cheers,  and  Col.  Mercier  briefly  responded  to  the 
compliment.  He  expressed  the  greatest  pleasure  in 
being  able  to  receive  the  visitors  and  to  show  them  what 
had  been  accomplished  at  Oennevilliers,  iind  said  he 
lioped  that  he  and  his  colleagues  would  be  able  to  accept 
tlie  Lord  Mayor's  invitation  to  Belfast,  wliere  he  felt 
sure  tliev  would  learn  much  from  the  new  plant.  He 
then  invited  the  party  to  form  a  group  and  face  tlic 
camera,  which  was  duly  done,  tlie  photograpli  being 
taken  on  tlie  Lrroiiud  level  of  the  switch-liouse. 


in  consequence  of  the  erection  of  the  new  station  at 
Geunevilliers.  Many  comments  were  heard  regarding 
the  dismay  and  indignation  with  which  the  proposition 
to  scrap  a  seven-year-old  generating  station  would  be 
regarded  by  a  British  municipality — yet  it  cannot  be 
doubted  that  tlie  spirit  of  this  policy  is  abimdantly  justi- 
fied on  technical  grounds,  and  if  a  '2()U.t)00-kVV  power 
station  could  be  erected  in  this  country,  as  has  been  done 
at  Gennevilliers.  at  a  cost  equivident  to  COO  francs  per 
k\V  installed — which  will  be  reduced  to  r)30  francs  when 
the  jilant  ca|)Mcity  is  increased  to  280.000  kW — the 
lioliiy  would  be  justitied  on  a  commercial  basis  also. 

The  sub-statiiiu    proviiles    for   underground    mains  at 
(iO.OOl)  volts  iiicHiiiiiix  from  (ieiuu'villiers  and  outii'oing 


At  THI'   KnVU,   IdMIMl^USK,    \  I  USAK.I.I'S. 

.\fter  this  jjleasant  function  it  was  announced  that 
Col.  Mercier  had  invited  those  who  were  so  disposed  to 
visit  a  new  sub-station,  connected  with  Gennevilliers 
power  station,  wjiilst  others  might  inspect  the  switch- 
gear  factory  of  the  Societe  Francaise  Gardj-  at  Argen- 
teuil.  The  party  accordingly  divided,  large  contingents 
setting  out  for  tliese  objectives,  whilst  the  remainder 
returned  direct  to  Paris.  The  drive  to  the  sub-station, 
which  was  situated  at  Billancoiirt.  on  the  soutli-west  of 


A  Group  in  the  Triaxon  Park. 

to  other  sub-stations,  with  three-phase  transformers,  and 
presents  many  interesting  features.  The  main  oil- 
circuit-breakers  are  on  the  floor  level,  and  operate  at 
60,000  volts.  The  switch-house  is  open  to  the  roof, 
skeleton  construction  being  adopted  as  at  the  power 
station.  The  longitudinal  bus  bars,  provided  with 
sectionalising  switches,  are  connected  to  the  circuit- 
breakers  through  isolating  switches  fitted  with  a  horn- 
lireak.  and  are  on  two  levels  witli  a  horizontal  fire]iroof 


i 


.i:avi.\o  Vi;rsau,li;s  for  the  Triano.v. 


A  Wavsidc  Halt  m  .. 


tlie  city,  roughly  followed  the  cour.su  of  the  river  for  a 
distance  of  some  12  miles,  traversing  suburbs  presenting 
luauy  interesting  features,  including  overhead  distri- 
bution lines  alongside  of  the  road,  and  passing  close  to 
the  Putt-aux  electricity  works.  Approaching  the  sub- 
station, two  large  power  stations  were  seen,  one  on  either 
bank  of  the  river.  One  of  these  (Billancourt).  which 
belongs  to  the  Union  d'F'lleetrioite,  was  built  in  1915. 
and  contains  generating  plant  rated  at  20.000  kW,  in 
first-class  condition  ;  perliaps  no  feature  of  the  visit  made 
so  great  an  impression  on  the  visitors  as  the  fact  that 
this  fine  station,  barely  seven  years  old,  is  to  be  scrapped 


screen  between  them.  The  transformers,  in  liauks  uf 
three,  are  housed  in  cells  having  iron  doors  which  open 
upon  a  railway,  so  that  they  can  be  run  out  directly  on 
a  trolley  and  removed  to  the  adjoining  repair  shop. 
There  are  no  instruments  on  the  60,000-volt  mains.  The 
pressure  is  reduced  to  15,000  volts  for  distribution,  and 
all  the  instruments  on  the  secondary  side  are  housed  in 
a  separate  building,  the  feeders  being  controlled  by 
mechanically  operated  oil-switches.  The  potential 
transformers  are  completely  isolated  from  all  other  gear, 
so  that  any  misiiap  in  connection  with  them  can  be 
strictly   localised.        TK"  KOOOO-volt  tnains   and  trans- 
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t'urmers  are  fully  ijrotected  on  tin-  Morz-Priue  balanced- 
current  system,  a  pilot  wire  being  provided  in  associa- 
tion with  the  single-core  cables.  The  two  sets  of  15,000- 
volt  bus  bars  are  separated  by  a  vertical  shield  which 
enables  work  to  be  carried  out  mi  either  set  in  safety 
while  the  other  set  is  alive. 

After  a  brief  inspection  of  the  superseded  generating 
station,  specially  desired  by  some  of  the  party  in  order 
to  see  what  sort  of  plant  was  lieing  scrapped  after  so 
short  a  life,  the  party  drove  back  to  Paris,  and  the  mem- 
bers were  free  to  pursue  theii'  own  devices  fur  the  rest 
uf  the  evening. 

The  principal  fe.-iture  of  the  |)r(igramnic  fur  Sunday, 
October  8th,  was  a  visit  to  the  Palace  of  Versiiilles. 
wliither  the  party  was  conveyed  in  charabancs.  Tlie 
weather  was  charming,  and  the  excursion  was  thoroughly 
enjoyed  by  all  who  took  pai't  in  it.  The  magnificence 
:md  beauty  of  the  Palace  and  its  contents  were  warmly 
.ulmired,  and  the  gardens,  though  past  their  prime 
owing  to  the  lateness  of  the  season,  were  still  a  mass  of 
colour  and  verdure.  The  famous  palace  of  Louis  XIV, 
said  to  have  cost  -lO  millions  sterling,  was  the  scene  of 
the  proclamation  of  William  of  Prussia  as  (Jerman 
I'jiipcidr  ill  1S71.  and  nf  tlic  siLiiiiiig  of  the  Treatv  of 
Peace  in   1!)19. 

On  the  outward  journey  the  Chateau  of  Malmaison 
was  visited,  where  numerous  relics  associated  with 
Napoleon  Bonaparte  were  insiiected  with  interest.  The 
Chateau  was  purcliased  in  178!)  bv  Josephine  Be.iu- 
harnais,  who  retired  there  after  liei'  divorce  from 
Napoleon  in  1809. 


[Tn     b, 
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THE  TEXTILE  MACHINERY  AND  ACCESSORIES 
EXHIBITION. 


In  opening  the  above  exhibition  at  the  City  Hall,  Manchester, 
on  October  6th,  Sir  E.  Mackay  Edgar,  who  was  supported 
by  many  leaders  of  the  industry  in  Lancashii'e,  spoke  m  an 
optimistic  manner  about  the  future  uf  the  industry.  He 
atso  criticised  any  return  to  control  uf  the  industry,  and 
indicated  that  in  uther  branches  uf  trade  there  was  un- 
doubtedly a  progressive   movement. 

Although  tbere  was  nu  cumplete  range  ul  te.\tile  machinery 
(indeed,  to  attempt  to  stage  one  wuuld  be  a  di£ti<;ull 
task)  the  visitor  was  able  to  find  examples  of  plant  and 
appliances  used  in  the  various  sectiuns,  each  presenting  .some 
new  and  particular  improvement.  In  a  survey  of  the  equip- 
ment displayed  the  foremobt  thought  that  asserted  itself  was 
that  only  in  a  few  cases  was  there  any  attempt  to  depart 
from  traditional  practice.  Ketinement  had  been  made  with 
a  view  to  improvement,  but  there  had  been  little,  if  any, 
hold  adventuring  in  search  of  new  principles.  Nevertheless, 
ingenuity  was  displayed  in  numerous  ways  and  the  persist- 
ent search  for  something  better  was  evident.  The  trend, 
therefore,  is  to  perfect  what  we  have  rather  than  to  create 
something   fresh. 

Few  exhibitions  have  been  held  in  Manchester  that  have 
made  a  greater  use  of  electricity  than  the  one  under  review. 
The  textile  industry  ofl'ers  immense  opportunities  for  electric 
power  plant  and  there  was,  therefore,  a  useful  suggestive 
uess  about  the  exhibition,  for  nearly  all  the  plant  on  view- 
derived  its  motive  power  from  electric  motors.  It  is  dis- 
closing no  secret  to  mention  that  several  of  the  manufac- 
tui'ers  of  textile  plant  did  not  intciid  to  denuwstrate  their 
mu<.'hinery  in  motion,  but  when  they  saw  what  other  ftrms 
were  doing,  fCey  made  application  for  power.  That  some 
were  "  left  in  the  lurch  "  was  evidenced  by  the  fact  that  at 
two  of  the  stands,  the  merits  of  machines  were  orally  ex 
plained,  whilst  hand-written  cards  were  suspended  from  tlio 
machines—"  Waiting  tor  Electric  Power."  The  Lancashire 
IJynatno  &  Motor  Co.  at  its  stand  had  a  45-kilowatt  set 
supplying  electricity  to  no  fewer  than  20  .stands.  This  plant 
was  heavily  overloaded,  the  percentage  being  as  high  as  60, 
and  at  the  time  of  our  visit  was  actually  50,  and  running 
sparklessly  at  that.  Although  erected  on  a  wooden  founda- 
tion, the  .set  was  runnijig  in  perfect  balance.  This  company, 
in  association  with  the  Crypto  Electrical  Co..  Ltd.,  of  Willes- 
den,  exhibited  Lanca.shire  and  Crypto  a.c.  and  d.c.  motors.  , 
Lancashire  automatic  centrifugal  clutches.  Crypto  battery- 
charging  plant  and  a.c.  to  d.c.  motor  generators,  and  a  Lan- 
cashire motor-alternator  set.  The  motor -alternator  was  em- 
ployed to  change  the  Corporation  4(KI-vult  d.c.  supply 
into  a.c.  (4tHt  volts.  .50  periods,  3-phase)  required  lor 
supplying  power  to  many  stands  having  a.c.  motors.  The 
switcfagear  for  controlling  the  set  was  made  by  Messrs.  Brook, 
Hirst  &  Co.,  of  Chester.  On  another  stand  of  the  assoc- 
iated   companies    named    was   a    range    of    electric    motors 


specially  suitable  for  driving  textile  machmery,  including  a 
'.i'j-b.li.p.  Lancashire  pipe-ventilated  squirrel-cage  inducliou 
motor  with  a  Lancashire  automatic  cenlrifugal  clutch  pull.-y ; 
a  '24-b.h.p.  Lancashire  protected-type,  shp-ring,  luauctiou 
motor;  a  3'2-b.h.p.  enclosed  ventilated  d.c.  motor,  and  several 
smaller  d.c.  and  a.c.  Crypto  motors  Nb-ssrs.  George  Thomas 
and  Co.,  Ltd.,  of  Manchester,  pr<:  ••  '  -■"  imi-.r— ,j  t.,pf 
able  tachometer  or  speed  indicator  : 
gines,  dynamos,  &c. ;  stationary  tacb 
and    trausmi.ssiou    ilynamometer    -ji 

Messrs.  T.  Broadbent  ife  Sous.  Ltd  .  ..i   .■•w.  i  ., 

model  consisting  ut  a  "  I'arkiiison      o-u.p. 
with    a     "Broadbent"     centrifugal     clutcli      •  vith 

laminated  gears  transmitting  power  to  a  orak.-  duni. 
the  iiKxIel  clearly  demon.strate<l  ;  — (1)  The  ease  with 
which  the  motor  accelerates  to  a  predetermined  speed 
absolutely  without  load.  (•>)  Ihe  simple  and  positive  manner 
111  which  the  centrifugal  clutch  autoninticully  picks  up  the 
load  after  the  iiKjtur  has  accelerated.  (:i|  The  automatic  slip- 
ping uf  the  clutch  in  the  event  of  an  overload  on  the  motor. 
The  above  was  provided  with  an  "  cillisfm  "  star-delta  starter 
mounted  on  a  pedestal  along  with  an  ammeter.  Several  ol 
the  roller  chain  manufacturers  had  excellent  di-spiays  of  their 
lines  by  showing  .systems  of  junver  transmission.  Messrs. 
Hans  Henold,  Ltd.,  of  Manchester,  having  a  ruuniDg  ex- 
hibit driven  from  an  overhead  electric  motor.  Two  or  three 
B.T.H.  motors  were  likewise  emiiloyed  by  the  Coventry 
Chain  Co. 

Messrs.  Hlndle,  Sun  A  C  >.,  of  Ilaslingden,  showed  electric 
baling  presses,  and  examples  of  wireless  telephone  apparatus, 
by  the  Palatine  Wireless  Equipni.mt  Co.,  of  Manchester. 
."Vt  the  stand  of  Me.s.srs.  Ward  &  Co.,  Ltd.,  of  Dewsbury, 
there  was  an  exhibit  which  is  an  entirely  new  departure  in 
the  way  uf  variable  speed-  drives  lor  electric  motors  and 
textile  machinery. 

The  invention  consists  of  an  expanding  pulley  for  a  flat 
belt,  and  made  its  ilehut  at  this  exhibition.  The  whole  ar- 
rangement is  ingenious  and  the  construction  throughout 
robust. 

The  exhiiiit  also  includes  an  arrangement  for  fast  and  loose 
pulleys  at  any  diameter  and  altogether  (ills  a  long-felt  want 
in  the  textile  industry. 

Messrs.  Hancock  \-  Co.,  Ltd.,  of  Wallington.  Surrey,  ex- 
liibited  their  newest  type  of  electric  furnace,  the  heat  pro- 
iluced  passing  along  thick  longitudinal  carbon  rods,  which 
are  protected  against  oxidisation  by  a  patent  process.  They 
are  removable  and  replaceable  in  a  few  minutes.  Demon- 
strations of  different  types  of  furnace  work  were  given.  .\ 
neat  working  model  of  a  steam  turbine  specially  designed 
for  driving  textile  mills  was  erected  on  the  stand  of  the 
Metropolitan-Vickers  Electrical  Co..  Ltd.,  Mancbe.'iter.  The 
model  showed  a  high-pressure  .steam  turbine  running  at 
4, .300  revolutions  per  minute,  coupled  to  double  helical  gear- 
ing, reducing  the  speed  on  the  rope  wheel  to  about  400  revolu- 
tions per  minute.  From  the  latter,  ropes  are  taken  off  for 
driving  the  various  Hours  of  the  mill.  A.  comprehensive  range 
uf  smaller  classes  of  electrical  plant  and  apparatus  are  staged 
by  the  (ieneral  Electri  ■  Co.,  Ltd.,  fur  complete  electrifica- 
tion schemes  in  textile  mills.  Lantern  .slides  were  projected 
by  the  company  at  its  stand.  The  exhibit*  included  J 
and  1-h.p.  loom  iiiotors,  loom  motor  starting  switch,  a.c. 
and  d.c.  motors,  desk  and  porthole  fans,  ca.ses  showing  pro- 
cesses of  manufacture  of  Osraiii  lamps,  examples  of  turbine 
blading,  semi-portable  electric  drill,  lighting  fittings.  Ac. 
A  usefully  suggestive  stand  was  that  uf  Messrs.  Mellrr  Bromley 
and  Co.,  Ltd.,  of  Leicester,  which  showed  a  set  of  electri- 
cally-heated furiiis  for  trimming  hose  and  half-ho,»e,  electric 
transfer  machinery  fur  marking  fabrics,  and  electric  fabric 
cutting  machinery.  The  British  Thomsun-Hou.ston  Co.,  Ltd.. 
of  Rugby,  exhibited  the  Roxburgh  control  gear — a  new 
patented  device  for  regulating  the  speed  of  ring  spinning 
frame  motors  in  order  to  maintain  a  constant  yarn  ten.sion ; 
a.c.  commutator  motors ;  fractional  h.p.  motors  and  loom 
motors,  and  standard  si|uinel-cage  induction  motors;  motor 
starting  gear,  including  aiito-transt'ormer  tiear;  steam  flow 
meters;  "  Pabroil  "  silent  pinions  and  lighting  e.hibits  in- 
cluding the  B.T.H.  "  Tnietint  "  colour  matehing  urit. 

The  exhibition,  which  clo.ses  to-day,  was  organised  by  the 
TiwIUr  HrrnrdcT.  to  which  it  was  a  "  pleasurable  piece  of  work. 
It  has  lieaitened  us  to  note  the  variety  of  effort  exi>ended 
in  bringing  textile  machinery  to  a  oonipleter  .state  of  offici- 
ency,  and  it  has  proved  to  us  that  in  every  direction,  eitluT 
in  the  production  of  the  essential  machines,  the  provision 
of  necessary  appliances,  the  application  of  ec-onomic  power 
generation  and  transinis.sion  apparatus,  the  textile  indu.-.tries 
uf  this  cuuntrv  are  most  adniirablv  .served  " 


Absolute  Zero. — The  absolute  zero,  the  lowest  dejjree  of 
cold,  has  been  approached  within  less  than  one  dec  This 
annmmceinent  was  made  at  the  meetin.a  of  the  Fanidny 
Society  on  Octubi'r  l(')th  liy  Prof.  Oniuvs.  of  I.eyden.  Holland, 
who  in  LIlK  licpiilieil  helium  gas  nt  a  temperature  only  4..'^  deg, 
above  ab.soliite  zero.  Prof,  llnnes  stated  that  he  reached  n 
temik'iature  of  onlv  LIT)  deg.  in  liOO.  and  that  now  he  had 
luwered  that  figure  to  0.S2  deg.  He  had  reached  the  limit 
attainable  with  existing  processes  and  ffn-s«>s,  l)ut  he  felt  sure 
that  the  dilficulty  that  had  arisen  would  l>e  overcome. 
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NE^^      ELECTRICAL     DEVICES,     FITTINGS,    AND     PLANT. 

'e :ier(  dre  invited  to  submit  particulars  of  new  or  improved  devices  and  apparatus,  which  will  he  published 
if  considered  of  sufieieni  interest. 


X  •I'in.  Power  Lathe. 

A  -uiupact  lorm  of  power-driven  lathe  is  Ixmii^'  uiamifactured 
^y  'xe  Britanxu  Lathk  .and  Oil  Engine  Co.,  Ltd.,  Britauuia 
*'  <s.  Colchester.  In  this  tool,  as  will  be  seen  from  the 
tion  (fig.  1),  the  motor  is  incorporated  in  the  rijzht- 
of  the  stand,  the  power  l>einf;  tiansniiffed  through  a 
...  1  i-'utch  to  a  spur  and  pinion  gear.  The  spur  is  fitted 
to  a  iliree-speod  driving  wheel  which  transmits  the  power 
to  th'j  speed-Cone  of  the  headstock  by  belt.  The  lathe  itself 
has  centres  4i  in.  hi^ih.  with  a  maxiniinii  distance  of  '2.5i  in. 
between  them.  Below  tlie  face-plate  is  a  gap  4J  in.  long. 
which  enahles  a  job  -I.J  in.   in  diameter  to  he  accominndntcd. 


Fig.  1. — A  4-i.\.  Power  Lathe. 


'The  headstock  mandrel  i.s  mounted  in  roller  bearings,  and 
the  back  gear  -spindle  is  carried  in  eccentrics.  The  tailstock 
possesses  an  adjustment  enabling  it  to  be  put  out  of  align- 
ment for  taper  turning.  The  slide  rest  is  fully  compound  and 
easily  removed  by  the  unscrewing  of  four  nuts.  A  number 
of  attachments  for  milling,  gear-cutting,  boring,  &c.,  are 
supplied  with  the  lathe. 

The  "  Unit  "  Time  Switch. 

Messrs.  H.  B.  Turner,  79,  Playford  Road,  N.4,  have 
sent  us  a  sample  of  their  "  Unit  "  time  switch.  This,  we 
believe,  is  new  in  that  it  consists  of  an  adaptation  of 
the  ordinary  alarm  clock.  A  metal  frame,  to  which  a  plunger 
is  rigidly  attached,  is  fixed  to  the  back  frame  of  the  clock 
movement.  \Vhen  the  action  of  the  clock  reaches  the  release 
point,  a  pin  on  the  alarm  device  raises  the  frame  and,  con- 
.'iequently,  the  plunger,  pushing  up  the  dolly  of  an  ordinary 
tumbler  switch  mounted  above  the  clock.  The  clock  stands 
in  a  cast  iron  frame,  and  the  switch  is  mounted  at  thaj 
back.  The  movement  of  the  plunger  is  positive,  and  ample 
for  the  purpose,  and  the  alarm  can  he  set  to  w-ithin  five 
minutes  of  the  desired  time.  The  makers  have  applied  for 
a  patent  for  the  device. 

The  "  Safe=economy  "  Iron. 

With  a  view  to. ensuring  safety  in  operation  and  economy 
of  energy,  the  Lanston  Monotypk  Cori'Ohation,  Ltd.,  of  43. 
Fetter  r/,iiif.  London,  B.C. 4,  is  about  to  pla<-e  on  the  market 
at)  electric  iron  provided  with  a  grip  switch  in  the  handle. 
Directly  the  handle  is  gripped,  the  switch  is  dosed,  and  when 
the  grip  is  released,  the  current  is  automatically  .switched  off. 
Ihus  there  is  no  risk  of  absent-mindedly  leaving  the  iron  to 
liecome  red-hot  and  burn  its  way  through  the  table.  More- 
over, there  is  a  marked  economy  of  energy;  tests  made  at 
Messrs.  Whiteley's  iaundri?'^  by  Para/lay  House  of  irons  in 
actual  u?e  on  similar  work  showed  that  the  one  fitted  with 
the  switcli  handle  lonsiiHied  only  0.'2ft  kWh,  whilst  the  other 
tocik  0.4*;  kWh.  a  saving  of  S9,2  per  cent.  The  switch  has  a 
f|uick  break  at  four  points  in  series,  nnd  takes  up  very  little 


"  Heatrae  "  Appliances. 

.Xiiion^j  llie  \dU>i  designs  produced  by  ELEClnit  i'lKi-.s,  l.in.. 
King  Street,  Norwicli,  are  those  illustrated  in  figs.  '2  and  3. 
Fig.  •!  depict.s  a  "  dog-grate  "  model  of  electric  fire  in  which 
the  heating  elements  lie  horizontally,  the  heat  being  pro- 
jected outwards  by  a  poli.shed  steel  reflector  of  .suitable  shape. 
The    whole   constni'.'tinn    is   of   steel    W'ith   the   recessed   parts 


i-m.  -.i. — ■'  liE.ATRAE  "   DoU-UR.\TE  FlHl:. 

lacquered,  with  art  black  and  the  prominent  parts  polished. 
I  here  are  three  elements  .each  of  1-kW  loading  and  provided 
with  a  separate  switch.  The  fire  weighs  38  lb.,,  its  height 
is  8  ft.  (approx.),  its  width  2  ft.  8  in.,  and  its  depth  1  ft.  2  in. 
The  appliance  .shown  in  fig.  3  is  a  "utility  "  fire  of  novel 
design.      .Vs    in   the    previous    case,    the    elements    are    in   a 


Fio.  3.— "  Hk.atrak  "  Utility  Fihe. 

horizontal  plane.  There  are  tw-o  l-kW  elements  each  uith 
its  own  switch.  The  back  reflector  is  of  polished  aluminium. 
It  will  be  seen  that  the  horizontal  position  of  the  elements 
enables  the  fire  to  be  n.sed  for  boiling  purposes  (n).  In  addition 
II  trivet-toaster  .slides  out  from  beneath  the  elements;  upon 
this  a  kettle  or  other  utensil  can  be  Jjlaced  to  keep  water  or 
fooil  warm  (c).  .'\gain.  the  slide  may  be  n.sed  lor  toasting  bread 
tiv  placing  tlie  slices  upon  it  and  pushing  it  liack  beui'iith  llu' 
elements  (is).  Th<'  dimensions  of  this  fire  are:— Height  20  in., 
width  V>  in.,  anil  drpth  lOJ  in.     Its  weight  is  14  lb. 
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LEQAL. 

High-  and  Low-Voltage  Lamps  fob  Southend. 
In  the  Shoreditch  County  Court,  on  October  12tb,  before  Judge 
Cluer,  Messrs.  J.  M.  Webber  &  Co.,  Ltd.,  47,  Great  Eastern 
Street,  E.G.,  electric  huup  specialists,  sued  Messrs.  Harrisons, 
of  88-93,  Princess  Street,  Southend-on-Sea,  electrical  engineers, 
to  recover  i'19  .Ss.  for  low-voltage  lamps  supplied.  The  do 
fence,  as  filed,  was  that  the  defendants  had  paid  for  them, 
and  that  they  held  a  receipt.  On  the  case  being  gone  into, 
however,  it  appeared  that  the  defence  really  was  that  the 
lamps  had  never  been  ordered.  Mr.  A.  E.  Robin.son  appeare<l 
for  the  plaintiffs,   and  the  defendauts  appeared  in  person. 

Mk.  Mokkis  Arthur  Webdeh,  a  director  of  the  plaintiff 
company,  said  that,  in  August  he  booked  an  order  from 
Harrisons,  at  Southend,  for  5U0  high-voltage  lamps  at  10s., 
and  500  low-voltage  lamps,  at  9s.  By  a  mistake  the  low-volt- 
iige  lamps  were  invoiced  at  10s.,  whereupon  the  defendant 
wrote  and  said  that  he  had  never  ordeivd  them,  but  if  they 
liked  to  take  i)s.  less  o  per  cent,  he  was  wOling  to  take  them. 
They  replied  that  it  was  by  a  clerical  error  that  the  lamps  had 
been  invoiced  at  10s. ;  they  should  have  been  9s.  There  was 
no  agreement  to  allow  5  per  cent.,  as  the  sale  was  at  '2J  per 
cent.  ca.sh.  This  was  not  carried  out  with  the  high-voltage 
lamjw,  as  the  cheque  was  not  sent  for  a  foi'tnight  or  more, 
and  5  per  cent,  was  deducted,  of  which  they  were  now  claiuj- 
ing  back  half. 

.TnDOK  Cl.UKB  a.sked  the  witness  why  he  had  not  got  a 
signed  order,  and  he  replied  that  it  offended  people  to  ask  for 
signatures. 

In  cross-examination,  the  witness  agreed  that  the  firms  had 
done  hundreds  of  pounds'  worth  of  business  together,  and  this 
was   simply    an    unfortunate    misunderstanding. 

For  the  defence,  Mr.  Harrison  said  lie  never  gave  an  order 
for  low-voltage  lamps  at  all,  as  they  were  useless  in  Southend. 
He  had  paid  for  all  he  ordered,  high -voltage,  and  considered 
himself  entitled  to  5  per  cent,  discount  on  a  500-lamp  order, 
which  a  firm  did  not  take  every  day.  He  admitted  that  he 
could  not  produce  an  invoice  of  a  previous  transaction  where 
he  had  been  allowed  5  per  cent. 

.Judge  Older  :  If  these  low-voltage  lamps  were  of  no  use 
to  you,  why  offer  9s.? — Defendant:  Becau.se,  I  could  have 
made  a  profit  on  them  in  London  at  that  price. 

Judge  Cluer  said  it  was  the  height  of  absurdity  for  a  bu.si- 
ness  man  to  suggest  that  lamps  were  of  no  u.se  to  him  when  he 
could  make  a  profit  on  them.  As  to  not  having  given  the 
order,  he  called  the  defendant's  attention  to  a  letter,  in  which 
he  said  his  order  was  at  9s.  and  not  10s.  He  considered  the 
plaintiffs  must  succeed  for  the  full  amount  claimed,  and 
entered  judgment  for  them  for  il9  8s.,  and  costs. 


CORRESPONDENCE. 

Letters  received  hy  vs  after  5  p.m.  on  Tuesilay  cannot  appear 
until  the  following  week.  Correspondents  should  forwaird 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  ivriter's  name  and 
address  in  our  possession. 

Calculating   Currents  in   a   Mesh^Connected  Three-phase 
Circuit. 

In  the  case  which  Mr.  L.  W.  Schuster  thinks  there  is  no 
perfectly  straightforward  method  of  solving,  and  for  which 
he  gives  a  trial  and  error  method,  the  following  straight- 
forward geometrical  method   may   be  of  interest :  — 

Ijet  the  sides  ab,  bc,  ca  of  the  triangle  abc  represent  the 
three  line  currents.  Assume,  as  Mr.  Schuster  does,  a  non- 
inductive  load,  i.e.,  the  three  load  currents  have  equal  phast> 
differences  of  120  degree.s. 

On  A8  draw  any  triangle  aec  having  the  angle  aob  =  120 
degrees. 


construction  for  any  other  equal  or  unequal  load  power  fac- 
tors and  coasequently  any  linequal  phase  differences  may  be 
used. 

Norman   J.    Hockley. 

Manchester,  October  i6th,  19ia. 


Installations  by  Unauthorised  Persons. 

Referring  to  your  very  mterestmg  paragraph  from  tti< 
Melbourne  Age,  it  is  obvious  that  the  Melbourne  Electricity 
Commission  will  not  allow  plumbern  or  other  unqualified 
persons  to  carry  out  electrical  installations.  It  is  to  be  hoped 
that  our  British  "  Rip  Van  Winkles  "  will  realise  that  jt 
is  high  time  something  was  done  in  this  country  to  put  a 
stop  to  scamped  work  and  encourage  the  genuine  electrical 
contractors.  The  writer  has  had  many  experiences  of  work 
carried  out  by  '  Mr.  Plumber  "  and  would  feel  gratified 
beyond  measure  if  all  plumbers  and  handy  men  were  barred 
from  interfering  with  electrical  work.  It  is  no  exaggeration 
to  state  that  a  vast  amount  of  electrical  work  is  at  present 
being  carried  out  by  unscrupulous  persons,  to  the  detriment 
of  old  established  electrical  contractors  whose  reputations  are 
beyond  reproach.  The  pity  of  it  is,  there  is  nothing  to  pre- 
vent those  "  Shoddy  Merchants  "  from  carrying  on  then- 
nefarious  work  and,  in  fact,  they  seem  to  be  encouraged  by 
some  supply  authorities.  The  present  method  of  most  supply 
(companies  is  to  send  an  official  when  an  installation  is  com- 
pleted, who  tests  the  wiring,  &c.,  and,  if  satisfactory,  the 
installation  is  connected  to  the  .supply  company's  mains. 
All  electrical  engineers  will  agree  that  a  "  Megger  "  will  not 
disclose  the  secrets  hidden  behind  walls,  under  floors,  &c.. 
and  only  time  will  show  up  the  mysteries  of  carelessly-laid 
hidden  cables.  If  supply  authorities  .<ent  their  officials  periodi- 
cally to  examine  electrical  installations  in  progress  scamped 
work  would  become  a  thing  of  the  past  and  ''  Mr.  Plumber  ' 
with  his  confederates  would  sink  into  oblivion. 

Contractor's   Foreman. 
October  14th,  192'2. 

"  How   NOT   to   Buy." 

On  reading  your  correspondent's  reply  to  my  last  letter  on 
the  above  subject  I  immediately  fell  into  a  deep  sleep;  it 
made  me  feel  so  tired. 

Luckily,  however,  it  is  not  necessary  for  me  to  answer  it 
in  detail  as  he  ha.s  not  brought  forward  any  facts  to  contro- 
vert my  statement  that,  the  consumer  of  electrical  goods  is 
paying  an  unnecessary  profit,  such  statements  as  that  to  the 
effect  that  a  manufacturer's  sales  organisation  will  cost  more 
than  a  factor's  being  only  a  dogmatic  expression  of  erroneoufi 
opinion,  not  of  fact. 

When  it  comes  to  swapping  instances,  I  can  give  him  one 
of  a  manufacturer  who  left  his  selling  organisation  entirely 
to  one  or  two  wholesalers  to  whom  he  sold  his  whole  output. 
Unfortunately,  on  the  outbreak  of  the  slump,  they  decided 
to  drop  him  and  as  his  goods  had  never  gone  under  his 
own  brand  he  had  a  very  strenuous  time  until  he  managed 
to  build  up  his  own  sales  department.  A  second  cousin,  i 
heard,  of  the  prodigal  manufacturer  previously  mentioned, 
who  returned  to  his  loving  factor  because  he  couldn't  get 
enough  husks  elsewhere. 

Every  traveller  knows  that  a  certain  amount  of  conviviaUty 
is  necessary  to  obtain  business,  and  this  ranges  from  Masonic 
dinners  and  luncheons  at  the  Engineers'  Club  at  one  end  of 
the  scale,  to  a  pint  of  bitter  over  the  saloon  bar  at  the  other, 
but  to  suggestr— or  to  suggest  that  I  suggested— that  all  con- 
tractors' orders  to  factors  are  vows  made  in  wine  is  absurd. 

Your  correspondent's  reference  to  Eastcheap  is  not  parti- 
cularly happy  as  I  spent  four  years  of  my  business  life  there 
and  could  probably  cap  his  list  of  food  factors — Kelly's  Direc 
tory  could  beat  us  both  at  that — but  that  does  not  alter  tte 
fact  that  the  tendency  among  food  producers  is  to  cut  out  the 
wholesaler. 

As  to  the  personal  part  of  the  business,  your  correspondent 
is  very  much  out  in  his  suggestion  that  I  am  a  disgruntled 
manufacturer's  in.side  man,  and  as  it  apiiears  to  be  my  turn 
to  show — in  my  opponent's  practical  fasliion— my  appreciation 
of  the  advertising  value  of  the  Electrical  Review  "  Corres- 
pondence "  column.  I  will  mention  that  I  am,  in  theatrical 
parlance,  "resting." 

'Walter   Shandy. 

October  Kth.  192-2. 


On  BC  draw  any  triangle  bcp  having  the  angle  bpc  =  120 
degrees. 

Draw  circles  through  aob  and  BCP  respectively.  The  point 
a  where  these  two  circles  intersect  is  the  point  which  gives 
the  three  load  currents  ax,  bx,  and  ex  respectively.    A  similar 


Labour  Policy:  False   and  True. 

In  your  article  on  Sir  Lynden  Macassey's  book  you  mention 
the  fact  that  the  E.P.E..\.  is  the  only  staff  union  that  has 
set  seriouslv  about  improving  the  lot  of  its  members. 

It  is  undoubtedly  true  that  the  E.P.E.A.  has  done  a  lot 
for  many  of  its  members,  but  there  is  a  tremendous  lot  still 
left  undone.  Reconilv  I  visited  a  friend  who  is  charge  en- 
gineer at  a  2O,0ai-kW'  station.  The  watch-office  was 
like  a  dog's  kennel.  No  bathroom,  a  veiT  feeble  apology 
for  a  wash-hand  basin,  a  rough  wooden  table,  one  broken- 
down  kitchen  chair,  and  paltry  little  lockers  not  large  enough 
to  contain  a  change  of  clothes  and  barely  large  enough  to 
accommodate  the  few  technical  works  of  reference,  fee,  that 
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mast  engineers  like  to  keep  by  them.  The  salary,  attamed 
after  three  years'  service,  at  present  "  cost-ot-livmg  "  rates 
is  £353  by  E.P.E..\.  schedule — this  for  the  entiie  responsi- 
bility of  something  like  a  million  pounds'  worth  of  deUcatf, 
oomplicated  interconnected  plant  for  eight  hours  a  day, 
.six  days  a  week.  The  holidays,  after  a  year  in  that  vilts 
atmosphere,  generally  at  a  temperature  "  not  tit  for  a  white 
man  to  woik  in,"  with  that  nerve-rackiug  responsibility  and 
that  constant  nerve-racking  noise  (probably,  if  all  the  sub- 
conscious truth  -were  know  n,  the  most  wearing  factor  of  all), 
the  holidays  are  14  days,  rising  one  day  i>er  year  to  a  maxi- 
mum of  "21  days.  Just  the  same  as  any  office  man  doing  3S 
hours  a  week  and  never  a  night  out  of  bed.  If  the  four 
chaxge  engineers  were  raised  to  Grade  o,  E.P.E..\.  schedule, 
the  total  cost  would  be  £400.  about  .00'2  of  a  penny  per 
unit  sold.  The  cost  of  an  additional  charge  engineer,  by 
means  of  whom  it  would  be  possible  to  run  six-hour  shifts, 
would  mean  another  .0021  of  a  penny.  .\nd  it  is  more  than 
probable  that  the  added  vigilance  that  shorter  hours,  better 
conditions  and  more  pay  would  enable  a  man  to  maintain. 
•.'.  ould  result  m  at  least  .01  of  a  penny  being  knocked  off  tlie 
I  liSts.  Power  station  engineering  is  now  au  advanced  science, 
and,  as  one  authority  has  reoenth-  said,  "  the  price  of  effi- 
ciency is  etei'nal  vigilance";  and  the  very  high  degree  of 
mental  vigilance  necessary  to  the  man  who  takes  charge  of 
a  modern  power  station  cannot  possibly  be  maintpined  for 
long  hours  without  a  break  in  a  vitiated  atmosphere.  Any- 
way, salaries  are  such  a  small  item  in  the  total  cost  of  most 
stations  that  if  they  were  doubled  or  halved  there  would  not 
be  any  very  material  difference  in  the  profit  or  loss.  A  glance 
at  the  records  of  most  stations  shows  that  they  are  making 
handsome  profits,  and,  as  a  correspondent  in  your  columns 
recently  pointed  out,  there  is.  in  most  cases,  no  real  reason 
lor  any  rednctions  at  all.  In  fact,  most  stations  with  the 
highest  salaries  cost  show  the  most  profits.  For  instance, 
Liverpool,  with  salaries  at  .'21d.  shows  iM4B.9t)4  profit;  Man- 
chester, at  .lid.,  onlv  shows  £44,564;  Leeds,  at  .14d.  shows 
£•26,891:  Sheffield,  at  .07d..  onlv  £11.824;  Glasgow,  at  .13d., 
.-hows  £161..576;  Birmingham,  at  .07d.,  only  £68.161.  Among 
smaller  stations,  Tunbridge  Wells,  at  .53d.,  shows  £7,46.5. 
while  Swansea,  at  .14d..  shows  a  loss  of  £3,866 — and  it  serves 
them  jolly  well  right !  It  must  be  quite  obvicrus  to  the 
meanest  intellect  (and  .some  power  station  authorities  are 
pretty  mean  !)  that  the  one  secret  of  success  in  station  work 
is  to  keep  the  salaries  factor  very  high. 

.\nyway,  the  alleged  cost  of  living  reductions  are  getting 
about  the  limit,  and  it  is  about  time  the  E.P.E..\.  called  a 
halt. 

Welfare. 

October   loth,    192-2. 


The  Status   of   the   Electrical   Contractor. 

Is  it  any  worse  for  a  "  painter  and  paperhanger  "  to  take 
charge  of  a  colliery  plant  than  for  a  hot-water  and  sanitary- 
engineer  to  paint  on  his  signboard  "  Electrical  Contractor  "? 

Why  is  it  considered  right  and  proper  for  a  contractor — 
electrical  or  otherwi.se — to  act  as  a  consulting  engineer,  but 
wrong  and  improper  for  the  latter  to  take  contracts? 

Consultant. 

London,   October  loth,  1922. 


Estimating  for  Internal  Wiring  Contracts. 

In  the  correspondence  that  has  arisen  from  my  article 
entitled  "  Estimating  for  Internal  Wiring  Contracts,"  which 
appeared  in  your  issue  of  September  1st,  there  is  a  general 
expression  of  opinion  that  the  existing  methods  of  obtaining 
estimates  for  internal   wiring  contracts  are   unsatisfactory. 

The  recognition  of  this  fact  is  a  first  step  in  the  right 
direction;  logically,  the  next  step  is  to  explore  aU  possible 
avenues  leading  to  ultimate  improvement  of  such  faulty 
methods. 

It  was  with  this  aim  in  view  that  the  writer  submitted  his 
suggestions  for  the  adoption  of  "  Electrical  Bills  of  Quanti- 
ties," in  conjunction  with  specification  and  plans,  as  an 
improved  means  of  obtaining  tenders. 

"  Lodestone,"  in  your  issue  of  the  Cth  instant,  agi-ees  that 
"  bills  of  quantities  satisfy  quality  and  quantity,"  but  con- 
tinues with  a  non-contentious  assertion  that  bills  of  quanti- 
ties do  not  eliminate  the  need  of  specification  and  supervision. 

Properly  prepared  bills  of  quantities,  preferably  in  the 
form  of  "  spot  "  bills,  with  an  abstracted  summary  for  pric- 
ing, give  the  following  definite  advantages:  — 

(1)  Actual  amounts  of  material  included  in  the  contract 
are  given. 

(2)  Quality   of  material  is  snecified. 

(•'il  Disposition  of  materials  is  indicated. 

(4)  Schedule  of  rates  usable  for  variations  is  provided. 

{'))  Measuring  up  and  taking  off  of  quantities  is  carried  out 
by  the  surveyor  onlv.  in  lieu  of  each  contractor  tendering. 

(6)  The  client  obtains  an  absolutely  reliable  index  to  the 
items  of  expenditure. 

The  writer  has  not  touched  upon  all  the  points  raised  by 
your  correspondents  owing  to  tlieir  irrelevant  nature. 

Alan   Kirk. 

T,ondon,  8.W.1, 
October  16th,  1922. 


The  British  Society  of  Engineers. 

Referring  to  the  "  Institution  Notes  "  in  your  issue  of 
May  I'Jth,  1922,  re  the  British  Society  of  Engineers,  we 
should  like  to  obtain  the  views  of  your  readers  on  the  value 
of  the  diploma  which  this  society  awards,  we  understand,  by 
examination.  Perhap^'  some  one  could  enlighten  us  as  to 
the  activities  of  this  society,  and  the  advantages  obtaiuoil  by 
being  a  member. 

Students  (Electrical). 

Uctubir  l-2th,   1922. 


Electricity  Supply  Problems. 

An  interesting  situation  has  arisen  in  a  certain  Sussex  town, 
in  which  an  electricity  supply  company  has  completed  au 
agreement  with  the  local  Council  for  supplying  the  town 
with  electricity.  Apparently,  one  of  the  clauses  is  to  the 
effect  that  a  Provisional  Order  would  be  applied  lor  at  once, 
but  this  has  not  been  done,  and  the  company  is  either 
I'^fusing  point  blank  to  connect,  or  charging  a  fee  of  £10  for 
.onnecting  houses  where  the  wiring  has  been  done  by  outside 
contractors,  the  grounds  of  its  action  being  that  the  Council 
gave  it  this  right.  Even  the  contractors  living  in  the 
parish  mo  barred  from  doing  wiring  work  in  their  own 
town. 

It  seems  as  though  the  Council  has  been  "  had  "  and  is 
powerless  to  act,  as  it  does  not  move  in  the  matter. 
Probably,  when  the  supplj'  company  has  forced  as  many 
people  as  possible  to  have  the  wiring  carried  out  at  its  own 
price  and  on  its  own  terms,  at  a  "  take  it  or  leave  it  " 
penalty,  it  will  apply  for  a  Provisiojial  Order  for  a  bigger 
area. 

Now  there  is  a  group  of  persons  who  do  not  intend  to  be 
treated  in  this  way,  and  would  rather  club  together  for  a 
plant  of  their  own  (the  rest  of  the  town  being  too  apathetic 
to  move).     The  doubtful  points  are  these  :  — 

(1)  Can  they  pay  for  the  running  of  the  plant  by  meter'.' 

(2)  Can  their  wires  cross  a  main  road  (from  house  to 
house) '.' 

(3)  How  will  they  stand  when  the  supply  company  gets  a 
Provisional  Order'.' 

(4)  Has  the  Council  powers  to  grant  a  monopoly  (without 
a  Board  of  Trade  order)  either  out.side  or  inside 
owners'  houses,  such  as  is  clamied  at  present? 

It  is  of  interest  to  find  that  a  .similar  concern  is  being 
promoted  in  a  district  in  Kent,  and  it  is  to  be  hoped  that 
the  local  authorities  concerned  will  keep  awake,  or  their 
juice    "  will    cost    them    more." 

A   Lost.  Unit. 

[Provisional  Orders  have  been  rejilaced  by  "  Special 
Orders,"  granted  by  the  Electricity  Coniniissioners,  whose 
consent,  by  the  way,  must  be  obtained  before  any  plant  for 
public  supply  is  established.  (1)  Yes.  (2)  Yes,  if  wayleaves 
are  obtained  from  the  house-owners  or  tenants,  and  the  Elec- 
tricity Commissioners'  Rules  are  complied  with.  (3)  The 
supply  company  cannot  interfere,  if  the  private  group's  opera- 
tions are  carried  out  before  the  Special  Order  is  obtained. 
(4)  No.— Eds.  Elec.  Rev.] 


Do  Motors  "  Go  B.\d  "? — In  the  letter  on  p.  538  of  oui  last 
issue,  line  2  from  foot  of  first  column  should  commence  with 
the   Word    "  not." 


An   I:lectrically=equipped  Liner. — .A   special   feature  of  the 

\'olendaw,  a  large  Holland-America  liner,  built  by  Messrs. 
Harland  &  Wolff  at  their  Govan  shipyard,  and  whi..-h  has  run 
succe.s,sful  trials,  is  the  electrical  installation.  There  are  four 
generating  .sets,  each  capable  of  giving  2,270  .\  at  110  V.  In 
addition  to  the.«e,  there  is  an  emergency  Diesel  engine  direct- 
coupled  to  a  dvnamo,  situated  aft  above  the  water  line, 
capable  of  supplying  680  A  at  100  V.  There  are  over  2,200 
lights  distributed  throughout  the  passenger  accommodation 
and  machinery  spaces,  some  of  those  in  the  engine  room  and 
for  working  cargo  having  an  illuminating  capacity  of  1.000 
c.p.  There  are  two  motors  driving  the  steering  gear,  either 
of  which  can,  if  required,  provide  the  necessary  power. 
T'lere  is  also  an  auxiliary  motor  which  takes  the  place  of  the 
more  u.sual  hand  gear.  The  windlass,  capstans,  and  all  the 
winches,  including  those  operating  the  boats,  are  electrically 
driven.  The  first-class  rooms,  including  the  public  moms, 
are  supplied  with  electric  radiators.  Tlie  water-tight  doors 
on  the  tank  tops  are  all  operated  electrically  from  the  bridge, 
where  there  is  an  indicator  to  show  the  position  of  eai'li  door 
at  any  time.  All  the  auxiliary  machinery  in  the  engine-room, 
comprising  over  .30  motors,  is  electrically  driven,  including  the 
refrigerating  machinery  and  main  circulating  pumps.  In  the 
boiler-rooms  Messrs.  Harland  &  Wolff's  electrical  oil  igniters 
are  installed  for  lighting  up  the  oil  burners.  Tliere  is  a  very 
complete  installation  of  electric  clocks,  all  controlled  from  a 
master  clock  in  the  chart-room.  Among  the  other  electrically- 
driven  apparatus  are  potato  peelers,  di.sh  washers,  dough 
mixer,  ice-cream  machine,  egg  mixer,  meat  chopper,  coffee 
mill,  knife  cleaners,  ash  hoi.st,  fire  extinguishers,  and  alsohot 
plates  and  hot-water  boilers,  as  well  as  two  electrically-driven 
pantry  hoists. 
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BUSINESS;  NOTES. 


I'he  "Electrical  Keview  "  Jubilee.— With  iln'  iss,uc  of  this 
juurnal  dated  November  17th  wo  shall  complete  titty  yc;uK' 
publication,  the  Keview  liaviug  be«n  started  on  November 
J.5th,  1872.  This  jubilee  issue  will  be  very  mueh  larger  than 
our  ordinary  weekly  number,  and  a  considerable  part  ol  it 
will  have  to  go  to  pre.s.s  early.  That  being  so,  we  de.sire  to 
draw  the  attention  of  advertisers  to  the  announcement  which 
is  made  in  our  advertising  pages  to-day.  The  possible  space 
is  strietly  limited  and  the  scheme  has  to  be  closed  promptly. 

Bankruptcy  Proceedings. — Wm.  Reginald  James  White, 
electrical  agent,  late  of  (Joklen  House,  'JJ,  Great  Pulteuey 
Street,  W. — The  lir.st  meetiug  of  creditors  under  this  lailuie 
was  held  last  week  at  the  London  Bankruptcy  Court,  a  re- 
ceiving order  having  been  made  on  the  petition  of  a  creditor 
uu  September  28th.  Mr.  Walter  Boyle,  Otlicial  Receiver, 
reported  that  it  appeared  from  the  debtor's  statements  that 
for  some  twenty  years  prior  to  September,  1920,  he  held  a 
commission  in  the  Forces,  and  then  retired  with  a  gratuity 
ijf  j;3,300.  He  became  partner  in  an  electrical  business, 
rarried  on  at  29,  Great  Pulteney  Street,  VV.,  under  the 
•■ityle  of  "  Dent  &  White,"  paying  £'2W  for  a,  one-half  share, 
and  introducing  £SiX}  as  capital.  The  partnership  w-as  merely 
verbal  and  no  capital  was  found  by  the  partner  who  retired 
six  months  later.  The  debtor  was  joined  shortly  afterwards 
by  another  partner,  who  paid  ^500  for  a  one-half  share  of 
the  business  and  £50  as  premium.  The  business  was  continued 
under  the  style  of  "  White  &  Dayroll  "  until  the  partner 
resigned  last  May.  The  firm  was  then  quite  solvent  and  the 
late  partner  left  his  capital  in  the  business  on  condition  that 
he  should  be  released  from  all  liabilities.  Tine  debtor  was 
subsequently  joined  by  another  partner  who  was  given  a  one- 
sixth  share  in  consideration  of  services  rendered.  The  busi- 
ness was  now  being  carried  on  as  electrical  agents  and  factors, 
and  the  debtor  attributed  his  failure  to  losses  on  investments. 
The  case  was  left  in  the  hands  of  the  Official  Receiver.  The 
accounts  showing  liabilities  of  £1,150  against  assets  £i5  gross 
and  10s.  net. 

S.  H.  DouGHERTV  (Mersey  Electric  Co.),  electrical  engineer. 
Liverpool.— Trustee,  Mr.  H.  W.  Bowler,  30,  North  John 
Street,  Liverpool,  released  September  6th. 

H.  A.  Depledge,  electrical  engineer,  o3,  I'Vodingham  Road. 
Scunthorpe. — Last  day  for  proofs  for  dividend,  October  28th. 
Trustee  :  Mr.  S.  M.  Forrester,  1,  Town  Hall  Street,  Grimsby. 

F.  J.  Martland  (F.  Martland  &  Co.),  electrical  engineer, 
Albion  Yard,  Millgate,  Wigan. — Last  day  for  proofs  for  divi- 
dend, October  28th.  Trustee :  Mr.  E.  D.  Symond,  Official 
Receiver,  11,  Dale  Street,  Liverpool. 

G.  F.  Coupe,  electrical  engineer,  2,  Spring  Gardens,  Stock- 
port.— The  first  and  final  dividend  of  lOd.  in  the  £  payable 
October  23rd,  at  the  Official  Receiver's  Offices,  Byrom  Street, 
Manchester. 

Charles  Johnson  PIaxby  and  Edward  Buady,  trading  as 
Haxby  &  Brady,  la,  East  Parade,  Harrogate,  electrical  engi- 
neers.— The  first  meeting  of  the  creditors  of  the  above  was 
held  on  October  16th  at  the  Court  House,  Harrogate.  The 
statement  of  affairs  showed  gross  liabilities  of  £.538,  of  whicli 
£508  was  expected  to  rank,  against  net  assets  of  £311,  or  a 
deficiency  of  £194.  ilebtors  attributed  their  failure  to  in- 
sufficient capital,  keen  competition,  bad  debts,  and  law  costs. 
The  case  being  a  summary  one  was  left  in  the  hands  of  the 
Official  Receiver  as  trustee. 

The  following  are  creditors:  — 


Albion    Electric    Stores        

Baxendale  Si  Co.,    Lid 

Chadwick.    E 

-Shanks,  D.,  &  Co.,  Lid 

Electrii!    i    General    Stores,    Ltd. 
Electric     Engineering      Sc     Equip- 


nt  Co.,    Ltd 
Edison    Swan    Electi 
Kalk,  Stadelmann   &   Co, 


29    Fox,    W.    Dundas     

U  IMorlny,   T.   B.,   &  Co.,    Ltd. 

32    Russell,  J.,  &  Co.,  Ltd 

U  English   Electric  &  Siemens  Sup- 

83        plies   Co..  Ltd 

New     Italian      Art     Association, 

11        Ltd.  

Co..    Ltd.    22  Wilson.  Hartnell  &  Co.,    Ltd.   ... 


27    Pa 


Ilaiold 


George  William  Humphry 
Co.,   ai.  Broad   Quay,    Bristol, 


trading  as  Humphry  Electric 
electrical   engineer. — The    re- 


ceiving order  in  this  matter  was  made  on  October  3rd,  on 
debtor's  own  petition.  The  statement  of  all'airs  shows  lia- 
bilities of  £467,  while  the  assets  are  estimated  to  realise 
£339.  The  net  assets  are  £311,  or  a  deficiency  of  £166. 
Debtor  attributes  his  failure  to  bad  trade,  lo.ss  of  capital  of 
£68  invested  in  Farrow's  Bank,  Ltd.,  and  depreciation  of 
shares  for  £500  invested  in  an  electrical  company.  It  ap- 
pears that  after  being  employed  as  an  electrical  engineer 
until  1905,  he  took  a  coiir.se  of  technical  training,  and  in  1911 
coiiimenced  as  a  consulting  engineer.  In  1914  he  obtaiueil 
an  engineering  appoiutiiKiit.  which  he  had  to  give  up  m 
March,  1915,  on  account  of  ill  health.  In  1917  he  commenced 
business  as  an  electrical  engineer  as  the  Electricul  Repair 
,  Co.  His  capital  consisted  of  £30  in  cash,  but  in  addition 
he  had  two  houses  of  the  value  of  £600.  In  1919  he  removeil 
to  25,  Warwick  Road,  Biintist  Mills,  Bristol.  In  April.  1920. 
he  was  appointed  a  director  and  engineer  of  a  company  at 
Avonmouth,  and  until  December,  1020,  he  was  employed  in 
purchasing  the  necessary  machinery  and  carrying  out  the 
work  of  installation  of  the  company.  He  states  it  was  his 
intention  to  form  his  own  business  into  a  limited  liability  com- 


pany, and  in  Dec€iul>er,  19-^,  he  removed  ius  stock  and 
plant  to  Avonmouth,  but  the  negotiations  fell  through,  iii 
March  last  ho  removed  to  his  present  addrese.  He  becauie 
aware  of  his  pcwitiou  m  February,  1921. 

Company  Liquidation.— John  BKOintKioN,  Lio.,  Wolver- 
hampton.—A  iii'.ctiug  of  the  creditors  of  the  above  was 
held  at  the  Victoria  Hotel,  Wolverhampton,  recently,  when 
it  was  reported  that  the  company  had  gone  into  volunlary 
liquidation,  with  Mr.  M.  Wilkie,  C.A.,  of  22,  Darhngto«i 
Street,  Wolverhampton,  aa  liquidator.  It  was  etateU  that 
he,  as  receiver,  hail  ottered  the  business  for  sale  as  a  going 
concern,  but  it  had  not  been  dispo.sed  of.  The  present  posi- 
tion was  attributed  to  the  slump  in  trade  which  followeu  tin- 
armistice,  and  heavy  loss  on  the  realisation  of  the  stock. 
In  answer  to  a  question,  the  receiver  stated  that  it  did  not 
appear  that  there  would  be  a  very  substantial  divideDd  for 
the  unsecured  creditors,  and  he  was  in  negotiation  far  ttie 
.sale  of  the  business  privately.  It  was  decided  to  confirm  the 
voluntary  iKjuidatiou  of  the  company  with  Mr.  Wilkje  as 
Uquidator. 

Dissolutions  of  Partnership T.  W.  Ckaiu  &.  Co.,  electrical 

engineers,  3,  Church  Road,  Waterloo,  Lanes.- Messrs.  T.  W. 
Craig  and  E.  H.  Wells  have  dissolved  partnership.  Debts 
will  be  attended  to  by  Mr.  R.  T.  Goulding,  chartered  accoun- 
tant, 41,  North  John  Street,  Liverp<jol. 

Lee  &  BuFTON,  electrical  engineers,  Fornham  Street,  Shef- 
field.—Messrs.  H.  Bufton,  W.  Marples,  and  C.  Marples  have 
dissolved  partnership.  Debts  will  be  attended  to  by  Messrs. 
H.  Bufton  and  W.  Marples,  who  will  continue  the  business. 

Trade  Announcements. — Messrs.  Rice,  Wilson  &  Hebd, 
of  Johannesburg,  dissolved  partnership  on  Septemt)er  30th. 
Mr.  F.  Peabody  Rice  and  Mm.  C.  Diethelm  then  entered 
into  partnership  as  Rice  &  Diethelm,  Ltd.,  with  offices  at 
Standard  Bank  Chambers,  Johannesburg,  where  they  repre- 
sent a  number  of  well-known  electrical  manufactm'ers. 
Messrs.  C.  E.  Wilson  and  Phihp  Herd  have  formed  a  firm 
under  the  style  of  Wilson  &  Herd,  with  head  office  al 
Johannesburg  (Standard  Bank  Chambers),  and  a  branch 
office  at  Gape  Town  (3,  Waterkant  Street).  They  will  repre- 
sent a  different  group  of  equally  well-known  British  electri- 
cal manufacturers. 

Mr.  John  Brcnton,  of  28-30,  Lime  Street,  London,  E.C.3, 
has  been  appointed  agent  for  the  Universal  Bolts  &  Nuts, 
Ltd.,  of  Old  Hill,  Birmingham,  suppliers  of  bolts  and  nuts 
for  telegraph  and  telephone  ironwork  and  other  purposes. 
Illustrated  leaflets  have  been  issued. 

Owing  to  increased  business  in  the  Liverpool  branch  area 
Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  havo 
taken  larger  premises  at  37-41,  Duke  Street,  Liverpool,  and 
all  communications  should  now  be  sent  there  instead  of  to 
Whitechapel.  Larger  sttxks  of  wires  and  cables  and  other 
manufactures  will  be  earned.  New  telephone  number : 
■'  Liverpool,  Royal  790." 

Messrs.  Hobdell,  Way  &  Co.,  Ltd.,  engineering  mer- 
chants, &c.,  have  removed  from  St.  .John's  House  to  45, 
Church  Street,  Minories,  London,  E.l.  The  new  warehouse 
address  is  Hayiion  Square,  Minories,  E.l.  Larger  stocks  wil) 
be  carried  and  the  insulating  and  asl^estos  departments  ex- 
tended. 

Catalogues  and  Lists.— /Vli.oy  Welding  Processes,  Ltd.,  14- 
10,  Church  Street,  N,l. — .\  pamphlet  de.seribing  electrodes  for 
the  welding  of  non-ferrous  metals. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway, 
W.C.2.  Leaflet  No.  X2825. — \  list  of  reduced  catalogue  prices 
of  low   and  medium-pressure   switchgear. 

The  Relay  Automatic  Telephone  Co.,  Ltd.,  Marconi  House, 
Strand,  W.C.2. — A  booklet  describing  the  "  Relay  "  system, 
and  containing  letters  of  appreciation  from  clients,  and  illus- 
trations of  buildings  in  which  the  system  is  installed. 

Electric  Fires,  Ltd.,  King  Street.  Norwich.- Septeml>er 
list  of  electric  fires,     F'uIIy  illustrated  and  priced. 

Messrs.  Archibald  J.  Wright,  Ltd.,  .'iOS,  City  Road,  E.C.I. 
— .\n  illustrated  price  list  of  electric  pocket  lamps,  torches, 
and  electrical  novelties. 

Messrs.  Evershed  &  Vignoles,  Ltd.,  Acton  Lane  Works, 
Chiswick,  W.4. — List  No.  154,  illustrated  and  priced,  being  a 
full  description  of  the  "  Meg  "  insulation  tester,  a  new  product 
of  the  firm. 

Radio  Instruments,  Ltd.,  12,  Plyde  Street,  Oxford  Street. 
W.l. — .^n  illustrated  price  list  of  wireless  apparatus  of  all 
kinds. 

Ironclad  Switchgear  Co.,  Ltd.  (Eccles),  33,  Que«u  Anne's 
Gate.  S.W.I. — \  mailing  card  advertising  the  firm's  switch 
and  fii.st^  gear. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper 
Thames  Street,  E.C.'4. — -\  series  of  pamphlets,  &c..  dealinj; 
with  "  Mazda  "  lamps,  "  X-Ray  "  reflectors,  and  "  Keldon  " 
and    "  .\ce  "  lighting  units. 

The  Selson  Engineering  Co.,  Ltd.,  83-85,  Queen  Victoria 
Street.  B.C. 4. — Catalogue  No.  114.  giving  numerous  illustra- 
tions and  particulars  of  braiding  machines,  cable  and  wire- 
rope  machinery,  &c. 
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Lanston  Monotype  Corporation,  Ltd.,  43,  Fetter  Lane, 
E.C.4. — An  illustrated  pamphlet  describing  an  ■electric  iron 
fitted  with  a  grip  snitch  in  ihe  handle. 

The  Mcll\rd  R^dio  Valve  Co,  Ltd.,  35a,  Claybrooke 
Road.  Vi',6— .\  sho«eat<J  illustrating,  in  colours,  examples  of 
the  hrm  i  wireless  apparatus 

Messro.  .John  Mcsgr.ive  i  Sons,  Ltd..  Globe  Iron  Works, 
Bolton —.-V  treatise  upon  the  design,  installation,  and  ijiain 
tenance  ot  the  '  Radojet  "  air  pump.  The  publication  is 
I  iilly  illustrated  by  means  of  diagrani.s  and  photographu- 
vit*T\.-i,  -.ind  the  capabilities  of  various  si/.e«  of  "  Radojet  " 
pumps  are  given  in  tabular  form. 

Messrs.  Ureknia's,  Ltd.,  37  .•uul  3S,  Strand,  W.C.'i. — 
"  Greenly ■«  Ghost,"  u  little  magazine  dealing  with  the 
linn's  publicity  organisation.     ' 

Ihe  Sl'n  Electrical  Co.,  Ltd.,  118-1-20.  Charing  Cross 
Road,  \V.G;'2. — List  No.  375,  -illustrating  -  and  describing 
■■  Sunco  "  switch  boxes  for  recessing  into  walls, -itc.  Also  a 
folder  advertising  "'  SUneo  "  electric  fires.  Both  publications 
are  priced. 

Mr.  Frederick  Tuckett,  S7,  The  Grove,  Haniinorsmitb, 
\V.6.— An  illustrated  catalogue  of  shades  for  electric  light 
pendants,  standards,  &c.,  together  with  a  net  trade  price  li.st. 

The  English  Electric  Co.,  Ltd.,  Queen's  House,  Kings- 
way,  \V.C.2. — Price  List  'JUO,  containing  illustrations,  de- 
tails, and  prices  of  ironclad  oil-break  switch  pillars  of 
various  types. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd., 
Blomfield  Street,  London  Wall.  E.C.;2.— Publication  W.L.  4, 
giving  details,  illustrations,  and  prices  of  "  Isco  "  30-  and 
(iO-A  single-pole  cut-outs. 

Messrs.  Hekbert  Kennedy  *  Co.,  Ltd..  47,  'Victoria  Street, 
S. W.L— Illustrated  booklet  de.scril)ing  the  "  Electroscope,"  a 
new  optical-mechanical  device,  which  visually  slows  the 
motion  of  mechanisms,  so  that  their  functioning  can  be 
observed,  and  also  enables  production   to  be  speeded  up. 

Sterling  Telephone  A  Electric  Co.,  Ltd.,  '210-212,  Totten- 
ham Court  Road,  W.L— Twelfth  addition  of  general  cata- 
logue (151  pp.)  dealing  in  a  comprehensive  manner  with  the 
company's  products — telephones,  switchboards,  bells,  indi- 
cators, batteries,  wires,  mine  exploders,  &c.  Fully  illustrated 
and  priced. 

The  Jeaby  Electrical  Co.,  Ltd.,  8,  Lambeth  HUl,  Queen 
Victoria  Street,  E.C.4.— Catalogue  Q  1922,  giving  illustra- 
tions and  prices  of  crystal  and  valve  wireless  receiving  sets, 
components,  and  accessories. 

Messrs.  Casey,  Bean  &  Cassells,  63,  Queen  Victoria  Street, 
B.C. 4.— List  No.  S-22.  a  pamphlet  dealing  with  the  "  Super 
improved    rim     friction    clutch.       Profusely     illustrated     by 
examples  of  applications. 

Expanding  Pulley  &  Electric  Co.,  Thornhill  Lees,  Dews- 
bury.— -\n  illustrated  folder  describing  a  motor-driven  ex- 
panding puUey  set. 

Our    Foreign    Trade.- September  Pigdres.— The  following 

were  the  values  of  imports  and  exports  of  electrical  goods  and 

machinery  during  September.   1922  ;  — 

Inc.  or  dec. 
Sept.  Inc.  or       9  months 

Imports—  19-22.  dec.  1922. 

Electrical   goods   and  appara-  £  £  ,    £ 

tus        .  1-29,488     +    5,775     -      570,744 

Machinery         62:3,222    +  76,491     -  3,035,118 

EipoHs. — 

Electrical  goods  and  appara- 
tus             0-24,142    -400,625     -  5,247.2:33 

Machinery         4,280,692     -917,225     -19.792,512 

He-exports. — 

FHectrical  goods  and  appara- 
tus                7,5-25     -     6,082     -        52,:i0-. 

Machinery         99,086    -    5,491     -      184.081 

Local  Exhibition. — .An  electrical  exhibition,  in  which  a 
n\iml>er  of  leading  firms  will  participate,  is  to  be  held  at  Villa 
Marina,  Isle  of  Man,  from  October  25th  to  Novemlier  6th. 
This  will  be  of  some  importance  in  view  of  the  scheme  of  clec- 
city  supply  now  being  carried  out  by  the  Douglas  Town 
Conncii. 

A  New  Power  House  in  Gloucestershire.— In  September 
last  the  Electricitv  Commissioners  issued  a  sanction  to  the 
Norchard  S>7idicate,  Ltd.,  for  the  erection  of  a  ixnver  house 
to  supply  a  delimited  area  in  Gloucestershire.  We  are  in- 
formed that  the  name  of  the  company  has  been  changed  to 
the  West  Gloucestershire  Power  Co.,  I^td.,  the  capital  of 
which  ia  being  increased  to  £2:35,000,  with  necessary  borrow- 
ing powers,  and  that  work  has  been  started  on  the  erection 
of  the  power  house  at  Lvdnev,  which  is  designed  for  an  ulti- 
mate capacity  of  30,000  kW,"of  which  10,000  kW  is  already 
on  order.  It  is  expected  that  the  whole  of  the  power  avail- 
able will  be  absorbed  very  rapidly,  as  a  large  amount  is 
required  for  the  collieries  and  for  industrial  purposes  over 
the  area,  of  supply,  which  is  300  square  miles.  We  under- 
stand that  the  contractors  are  The  Foimdation  Co.,  T,td.. 
wlio  have  undertaken  that  current  will  be  available  early 
next  year.  Tlie  contract  is  a  comprehensive  one,  including 
till"  flistribution  system  throughout  the  area.  The  contractors 
state  that  they  will  not  require  any  addition  to  their  staff. 


Electrical      Enterprises     in     Japan.— Japanese     electrical 

supply  companies  would  seem  to  be  prospering  in  contrast 
witti  other  classes  of  undertakings,  due,  in  part,  to  the  pro- 
gress   made   in   the   amalgamation   of   various  Gompanies. 

According  to  the  returns  published  by  the  authorities,  the 
generating  power  showed  an  increase  of  40,000  kW  during 
the  first  half  of  last  year  over  the  corresponding 
period  of  the  preceding  year,  and  jjn  increase  of  81,000  k\\ 
(luring  the  first  halt  of  the  current  year  over  the  corresponding 
Ijeriod  i.f  the  preceding  sew.— Renter's  Trade  Servu-^ 
(Tokio). 

Boiler  Manufacture  in  Sweden. — Da^jnis  Niihcter  learns 
from  Gotlienliurg  that  the  lioetcvorkon  shipyards  have  taken 
over  the  rights  of  manufacturing  and  selling  Babcock  &  Wil- 
cox boilers  in  Sweden.  These  rights  were  previously  held 
by  the  Hunktell  engineering  works. — Renter's  Trade  Service 
(Stockholm). 

French  Companies. — Fil)rett  Mica  is  the  style  of  a  com- 
pany formed  with  a  capital  of  1,000,000  fr.,  tor  the  manu- 
lacture  and  siile  of  all  kinds  of  electrical  insulators.  Its  offices 
are  at  Villeurbaiine  (Rhone).  The  company  is  an  off-shoot 
of  the  Coiiipagnie  Electro-Mecanique,  from  whom  it  takes 
over  certain  assets. 

La  Compagnie  Fi-angai.se  d'Applications  Electriques  is  the 
name  of  a  new,  undertaking  which  has  lately  been  formed 
in  Paris  (168,  Rue  du  Faubourg,  St.  Honor^),  v.ith  j 
capital   of  100,000  francs. 

Lead. — In  their  report  dated  October  14th,  Messrs.  James 
Forster  &  Co.  state  : — "  There  has  been  a  considerable  de- 
mand from  consumers  this  week  for  November  and  December 
delivery,  but  for  spot  or  near  lead,  fortunately,  they  appear 
to  be  comfortable.  No  doubt  consumption  is  increasing — 
the  building  trade  is  much  more  healthy  and  electrical 
cable  vfork  is  better.  The  Board  of  Trade  returns  for  Sep- 
tember show  :  Imports  17,030  tons,  exports  1,373  tons,  leaving 
for  home  consumption  15,657  tons." 

Book  Notices. — We  have  received  a  copy  of  the  C^ctobei 
edition  of  "  The  Buff  Book,"  published  by  Business  Telephone 
Directories,  Ltd.,  of  '25,  Lawrence  Lane,  E.C.,  which  con- 
tains, in  addition  to  the  usual  cla-ssified  lists  of  London 
trader^  and  London  professional  classes,  alphabeticall> 
arranged,  a  Hotel  section,  which  gives  the  names  of  the 
principal  hotels  in  the  British  Isles,  the  Continent,  Egypt,  i-e, 

Faraday  House  Journal. — The  Michaelmas  term  number. 
Vol.  X,  No.  1,  of  this  well-known  hou.se  organ,  in  addition 
to  the  usual  notes  and  notices  of  interest  to  Faradians,  con- 
tains an  article  by  Mr.  C.  I.  Walker,  on  -'  Boiler  Feed,  ami 
its  Influence  on  the  Economic  Performance  of  Boiler  Plant.  ' 
while  the  subject  of  "  The  Application  of  Electric  Tractuni 
to  Industi-y,"  is  dealt  with  by  Mr.  .\.  D.  M.  Eaton. 

"  Working  Diagrams  of  Valve  Receiving  Circuits  "  (-21 
diagrams).  London  :  Radio  Instruments,  Ltd.  Price  Is. — 
These  diagrams  show  simple  forms  of  valve  receiving  circuits 
not  usually  included  in  text-books.  Special  arrangements 
for  "  broadcasting  "  reception  are  embodied  in  the  booklet. 

"  Electric  Drive  in  Textile  Mills  "  (Descriptive  List  No. 
640A).  Rugby:  The  British  Thomson-Houston  Co.,  Ltd.— 
This  is  a  well-produced  brochure  in  which  are  set  out  the 
advantages  of  the  electrical  driving  of  textUe  machine'y,  the 
methods  of  installing  motors,  and  other  relevant  details.  The 
publication  is  profusely  illustrated  with  clear  photographic 
views  of  installations,  itc. 

"  Post  Office  Electrical  Engineers'  Journal."    Vol.  15;  part     ^ 
3.      October,  19'22.      London:    The    Electrical   Review,    L,td. 
Price  2s.  net. 

British  Trade  Mark  Applications. — .Appended  is  a  sum- 
mary of  the  recent  applications  for  British  trade  marks  in 
respect  of  goods  and  i^roductions  connected  with  the  ele<-- 
trical  trades  and  industries.  Firms  desiring  to  enter  an 
objection  to  any  of  the  applications  have  one  naonth  m 
which  to  do  .so  from  the  dates  mentioned  below.  In  the 
ca."e  of  foreign  finns,  the  address  in  this  country  to  which 
objections  are  to  be  sent  is  also  stated  : 

Radion.  No.  4'27,065.  Cla.ss  40.  Electric  insulating 
materials  of  hard  rubber  and  vulcanite.  The  American  Hard 
Rubber  Co.,  11,  Mercer  Street,  New  York,  U.S.A.  (Haseltine, 
Lake  &  Co.,  3S,  Southampton  Buildings,  London,  W.C.). 
October  11th,  19'22. 

Broadco.  No.  427,612.  Class  8.  Telephone,  telegraph  and 
wireless  apparatus,  and  components.  Gordon  0.  Tutton, 
trading  as  the  Broadca.st  Wireless  Co.,  2.  Tower  Royal,  Cannon 
Street.  Ixindon.   E.G.    October  11th,  192'2. 

Ethophonola.  No.  128.2.50.  Class  8.  Self-contained  re- 
ceivers and  sound-diffusing  apparatus  for  wireless  telephony. 
Buradept,  Ltd..  Ariel  W'orks,  Blackheath,  S.E.3.  October 
11th,  1922. 

Sunray.  No.  424, . 577. .  Cla.ss  13.  Incandescent  electric 
lamps  (ordinarv).  The  TTarland  Engineering  Co.,  196,  Green- 
gate.    Manchester.      October   llth,  1922. 

For  Sale. — Darwen  Corpor.ntion  Electricity  Department 
has  for  disposal  one  150-kW  d.c.  Bellis.s-Siemens  sfceain  dynamo, 
with  spare  armature,  condenser,  valves,  and  steam  piping,  &c.  •- 
— Belfast  Corporation  Tramways  Department  invites  offers  for 
2,0*»0  tons  (approx.)  of  old  rails,  crossings,  fishplates,  &c.  (Sefl 
our  advertisement  columns  to-day.) 
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Tuition  in  Traffic  Problems. — We  have  received  from  the 

National  Traffic  Golleye  (Royal  Liver  Buildings,  Liverpool) 
a  pamphlet  relating  to  two  courses  of  instruction  which 
have  been  prepared  for  the  assistance  of  those  responsible 
for  or  interested  in  the  transportation  question-s  of  trade  and 
industry.  The  courses  deal  respectively  with  "  The  Science 
of  Industrial  Traffic  Management,"  and  "  The  Art  of  Ship- 
ping Goods  Abroad."  They  are  prepared  by  those  who  have 
had  very  lengthy  practical  experience  in  tr^fjic  management. 
The  pamphlet  sets  forth  the  lists  of  subjects  covered  in  the 
two  courses.  In  addition  to  the  correspondence  tuition  thus 
provided^  the  student  is  also  helped  with  his  day-to-thiy 
problems  in  the  position  that  he  tills  with  the  iirm  or 
authority  employing  him. 

Siemens  &.  Halske. — The  75th  year  of  the  existence  of  the 

Siemens  &  Halske  undertaking  was  celebrated  in  Berlin 
on  October  l'2th,  the  concern  having  been  formed  in  1847 
by  Werner  Siemens  &  J.  G.  Halske,  as  a  telegraph  mami- 
facturing  business.  In  1897  the  firm  was  converted  into  a 
joint-stock  company,  and  the  number  of  persons  employed, 
together  with  those  of  the  Siemen.s-Schuckert  Works,  is 
stated  to  be  close  on  100,000  at  the  present  time. 

Swansea  Electrical  Exhibition. — .After  a  most  succes^iful 
run  the  Corporation  Electrical  Exhibition  closed  on  Saturday 
evening.  Mr.  Hodge,  of  the  British  Thomson-Houston  Co., 
I;td.,  on  behalf  of  the  exhibitors  generally,  presented  the 
Borough  Electrical  Engineer  and  Mrs.  J.  W.  Burt  with  a 
handsome  standard  electric  lamp,  and  Mr.  and  Mrs.  Harvey 
Duvies  with  an  electric  coffee  percolator.  In  handing  over 
the  gifts  Mr.  Hndge  conmiented  upon  the  excellence  of  the 
general  arrangements,  and  declared  it  was  one  of  the 
pleasantest  exhibitions  with  which  he  had  ever  been  asso- 
ciated. He  added  that  the  exhibitors  were  well  satisfied  with 
results.  In  acknowledgment  Mr.  Burt  said  that  he  was 
delighted  to  know  that  the  exhibitors  were  weU  satisfied  with 
the  orders  received.  It  was  a  great  satisfaction  to  him  to 
know  that  over  '25,000  people  had  visited  the  exhibition.  That 
was  a  number  he  had  not  dared  to  anticipate.  As  to  ex- 
penses, these,  so  far  as  could  be  judged,  had  been  met,  but 
the  exhibition  was  intended  to  educate  the  public  into  the 
greater  u.ses  of  electricity  rather  than  to  make  profits. 

New  Belgian  Company. — There  has  been  formed  at 
Brussels  (Rue  du  Frone.  91)  the  Etablissements  Industriels 
G.  Landare,  for  the  installation,  sale,  and  manufactuie  of 
electrical  apparatus,  and  especially  of  that  for  heating  and 
lighting.    Capital  500,000  fr. 

Proposed  Belgian  Electrical  Exhibition. — The  scheme  to 
hold  an  international  electrical  exhibition  in  Brussels  in  I9'25 
has  not  been  wholly  abandoned,  as  has  been  supposed  in 
some  quarters.  It  is  true  that  the  Comite  Central  Industrial 
has  pronounced  against  it,  but  the  Chambre  Syndicale  des 
Electriciens  Beiges  and  other  organisations  interested  in 
the  electrical  industry  have  not  yet  expressed  their  opinions 
on  the  subject,  and.  says  L'EIe.ctricitc  pour  Tous,  nothing 
definite  can  be  assumed  until  they  do  so. 

Costing. — On  November  2nd,  Lord  Leverhulme,  president 

of  the  Institute  of  Cost  and  Works  Accountants,  will  address 
a  public  meeting  to  be  held  in  Manchester  under  the  auspices 
of  the  Manchester  and  District  Branch  of  the  Institute,  on 
"  Human  Factor  Influence  on  Costs."  The  Lord  Mayor  of 
Manchester  will  preside.  Tickets  can  he  obtained  from  the 
hon.  secretary  of  the  Manchester  and  District  Branch  of  the 
Institute  of  Cost  and  Works  Accountants.  Mr.  F.  Ew'ing. 
F.C.W.A,,   '2.S'2,    StcK'kport  Road.   Cheadle    Heath,  Stockport. 


LIGHTING    AND    POWER    NOTES. 

Abergavenny. — Ei,i:(  tkicity  Srrpr.Y.  -The  Town  Council 
has  under  consideration  a  propo.sal  to  supply  the  town  with 
electricity. 

Australia.— New  South  W.alks.— The  Minister  for  Works 
has  under  consideration,  states  the  Sydncji  Daily  Triciimpli, 
.III  unportant  propo.sal  for  the  establishment  of  a,  State  Elec- 
tricity C^ommissiou,  on  the  lines  of  the  body  whirh  is 
developing  the  Victorian  brown  coal  area  at  Morwell.The^ 
establishment  of  schemes  at  Burnnjuck  and  on  the  Nortlr 
Coast  of  the  State  are  in  contemplation,  and  a  large  amount 
of  data  has  been  collected  by  the  Public  Works  Department 
with  regard  to  hydro-electric  energy.  Various  bodies  in  the 
south-west  of  New  South  Wales  are  urging  the  Government 
to  proceed  with  the  Burrinjuck  project,  which'  will  cost  a|)- 
proximately  ie3.'50,000.  It  is  also  stated  in  Sydney  that  the 
Eailway  Commissioners  have  tentatively  decided  to  proceed 
with  the  big  scheme  for  a  power  station,  either  in  or  near 
the  town  of  Lithgow.  In  the  course  of  a  letter  to  the  Blax- 
land  Shire  Council,  the  Secretary  to  the  Commissioners,  said 
that  it  was  proposed  to  lay  down  a  plant  that  would  to  a 
great  extent  meet  the  demand  for  lighting  and  piiwer  through- 
out a  large  area  of  the  western  district.— RcH<t'r',s  Trade 
Service    (Melbourne). 


.Vylesbury. — Wikin(;  Schbme. — 'llie  Town  Council  hat 
adopted   an     "  assisted  "   wiring    scheme    for   houses.  The 

wiring  i.s  to  be  left  in  the  hands  of  local  contractors  provided 
that   their  charges  do  not   exceed    Ml  per  point. 

Birkenhead. — Spi'x:iai,  Oki;kk. — The  Town  Council  has  A\y 
lilied  to  the  Electricity  Coiriniissioners  for  a  Special  <Jrder 
fxtinding  ihe  area  of  suiiply  to  the  Urban  Dij»trict8  of 
Bcbingtoii  and  Broraborougb. 

Chester.— Purchase  oi-  Pi.a.nt. — The  Electricity  Committee 
haw  recommended  that  the  plant  at  Queensferry  be  pur- 
chased for  .t.>l.lK)0,  and  that  application  be  made  to  the 
Electricity  Commissioners  lor  sanction  to  borrow  that  amount. 
Un  completion  of  the  purchase  of  this  plant,  the  Committee 
recommends  that  two  additional  transformers  and  switch- 
gear  be  obtained  at  a  cost  of  £6,000,  and  pumping  plant  at 
a  cost  of  j61,.500. 

China. — South  Manchuru.— H.M.  Consul  at  Daireo  re- 
ports that  the  South  Manchurian  Railway  Co.  proposes  to 
expend  about  30,0()0,(KJO  yen  (4';i'2.50.0^)0).  lipfjn  pew  develop- 
ments. This  will  include  ■2.(X)7,8S1  yen  for  electrical  works, 
such  as  the  extension  of  the  third  power  station  at  Antun^; 
and  the  Changchau  works.  The  cornpany's  supply  system 
will  be  enlarged,  and  the  tramway  system  in  Dairen 
extended. 

Cirencester. — Fihb  at  Ei.rcthicity-  Works.— Damage  esti- 
mated at  several  thousands  of  pounds  was  caused  on  Friday 
last  by  a  tire  at  the  electricity  works.  The  cause  of  the 
outbreak  has  not  yet  been  ascertained.  The  power ■  station 
was  a  practically  new  building,  was  equipped  with,  some 
of  the  most  up-to-date  machinery.  There  were  several  sets 
of  generators  and  batteries  at  the  works,  and  two  of  them 
are  totally  disabled.  Thanks  to  the  promptitude  ot  the 
local  fire  brigade,  a  practically  new  set  was  saved.  The 
staff  was  able  to  remove  a  quantity  of  inHarnmable  oils  from 
the  zone  of  the  fire,  and  so  avoid  explosions  and  greater 
conflagration.  The  lighting  service  was  partially  restoredon 
Saturday,  and  for  use  in  the  churches  on   Sunday. 

Clevedon.— Application  for  Order.— The  North  Somerset 
Electric  Supply  Co.  has  applied  to  the  Electricity  Com- 
missioners for  an  order  enabling  it  to  supply  electricity  to  the 
district  by  overhead  wires. 

Continental.— France.— According  to  a  recent  publication  of 
the  French  Ministry  of  Public  Works  the  power  of  the 
hvdro-electric  stations  installed  at  the  present  time  m  France 
totals  about  2.1CK).(K10  h.p..  sub-divided  as  follows:  Lighting, 
small  motive  power,  and  heating.  Ii50.000  h.p. ;  industrial  mo- 
tive power,  electrochemi.strv.  and  electro-metallurgy.  1.300.000 
h.p.;  electric  traction.  50.01X)  h.p.;  agriculture  and  sundry. 
100.000  h.p.  At  the  end  of  the  war,  the  total  mstalled  power 
amounted  to  1,.500.000  h.p.  The  latest  figures  consequently 
show  an  increase  of  40  per  cent.  The  power  of  stations  now 
under  construction  and  expected  to  be  finished  within  two 
years  from   date,  mav  be  e.'itimated  at  about  300.000  h.p. 

The  Conseil  General  of  tlie  dcparicmcnt  of  Eure-et-ljoir 
has  taken  in  hand  a  large  scheme  of  electrification  affectmp 
some  .350  communes.  A  distribution  network  of  IR-i  km  is 
projected,  to  be  fed  from  an  existing  generating  station 
at  Aube  in  the  neighbouring  dcr^rfcmrnt  of  the  Orne.  cal- 
culated to  furnish  5,-500  kVA.  of  which  .500  kVA  will  be  allotted 
to  agricultural  purposes.  The  scheme  is  estimated  to  •awt 
about  40,000.000  fiV.  and  private  installations  about  the  same 
amount. 

Dalton.in=Furness.  —  Electricity  Supply.  —  The  Irban 
Council  has  asked  the  Barrow-in-Furness  Town  Council  U) 
extend  its  area  of  supply  so  as  to  include  the  whole  of  the 
TTrban  District,  with  charges  the  same  as  those  ruUng  at 
Barrow. 

Ealing.— Pmci:  Rkduction.— The  electricity  charges  have 
been  reduced  from  9d.  to  Hd.  per  kWh  for  lighting,  and  from 
3d.  to  iid.  per  kWh   for  ixiwer. 

East  Lothian.— Kihtrritv  Scheme.-TIic  chairman  of  the 
County  C<5uncil  has  icixirted  that  the  Counci  ha*  been  m 
touch  with  the  Muss<-lburgh  Electric  Light  and  Traction  Co., 
;i.nd  a  scheme  has  been  formulated.  Nvhereby  a  new  .•ompanv 
will  be  formed  to  d.-al  with  the  electricity  .-upp  v  tor  the  whoN- 
county.  Mr.  Cowuie.  managing  direcU.r  ol  the  Musselburgh 
Company  is  willing  to  undertake  this,  provided  that  a  bulk 
supply  can  lie  obtained  from  Ediuburgh  CorporaUou  on 
reasonable  terms.  ■     ■ 

Halifax.  Years  Wokmno  The  accounts  ..f  the  mimicipMl 
electricity  undertakmg  (engineer^  Mr  \\ .  M^  Bogerson, 
for  the  vear  ended  March  31st  last  show  that  the  total 
revenue  was  ;ei69,383,  comparing  with  ilb-2  9i^  m  the  pre- 
ceding vear.  The  working  expenses  amounted  to  ilt)o,dJa. 
as  against  .fT20.a'^3.  leaving  a  grot=s  balance  of  i^vS  «V 
(.£5(;0I5)  After  crediting  interest  on  investments  (iJ,.<4/ 
and  deducting  capital  charges  (£4(5,776).  the  net  result  was 
a  profit  of  £-XlA6\.  which  was  shphtly  in  advance  of  the 
previous  vear's  prolit  of  .C-20.1-21.  This  was  transferred  to 
the  appropriation  account  together  ■"■tb  <>*«';••  •■'reOi^ 
Vainst  this  total  was  charged  a  deficit  of  Je81,05'2  from  the 
previous  account,  capital  and  other  special  expenditure 
amounting  to  £-2-2,774.  and  other  charges,  totallmg  io9.^'. 
leaving  a  deficit,  carried  to  the  balance  ■'=h^*;- ™,„fi  Thi« 
The  total  expenditure  on  capital  account  was  ±i)»,*>b.     inis 


554 


THE      ELECTRICAL      REVIEW.    [Vol.  91.     No.  2,:U3,  October  -Jo,  1922. 


included  it<"ins  of  £34,Ud9  and  iE15,671  iu  respect  of  a  10,(XH1- 
k\V  turbo-alternator  set,  and  £15,778  for  mains  and  services. 
The  energy  eold  was  15,797,312  kWh,  as  compared  with 
18,521,577  kWh  in  1920-21.  The  total  costs  per  kWh  sold 
rose  from  2.110d.  to  2.263d..  although  the  actual  generating 
cost  was  reduced  from  l.Wod.  to  1.601d.  per  kWh. 

Hastings. — Price  Reductions.— The  Town  Council  has 
adopted  tne  following  revised  scale  of  charges  per  kWh  for 
electricity :  General  lighting,  7.8d.,  as  against  6}d.  pre-war 
rate;  arc  lighting,  5.4d.  as  against  4Jd. ;  power  and  heating. 
2.4d.,  as  against  2d,  Consumers  whose  accounts  at  7.8d. 
amount  to  iJOO  and  upwards  are  to  be  allowed  25  per  cent, 
discount  for  electricity  consumed  up  to  March  31st  next. 

H or wich.— Special  Order.— The  Urban  District  Council  is 
applying  to  the  Electricity  Commissioners  for  authority  to 
generate  and  distribute  electricity  for  all  purposes  within  the 
district. 

India. — Plnjab. — Indian  Engineering  reports  that  at  a 
meeting  of  the  Punjab  Electricity  Board  earlier  in  the  year 
jt  was  resolved  that  the  Government  should  create  a 
monopoly  for  generating  electricity  from  the  rivers  and 
canals  of  the  province,  and  for  supplying  energy  in  hull;. 
The  Subera  Hydro-Electric  it  Agricultural  JJevelopment 
Association  was  asked  to  undertake  the  development  of  the 
water  power  on  the  understanding  that  any  profit  made  in 
excess  of  11  per  cent,  (including  3  per  cent,  for  depreciation) 
should  be  divided  in  the  proportion  of  one  quarter  to  the 
association  and  three-quarters  to  consumers  in  the  form  of 
reduced  rates. 

G.iziPDR. — The  Government  of  the  United  Provinces  is  pre- 
pared to  grant  .-v  Ucence  in  accordance  with  the  provisions  of 
the  Indian  Electricity  Act,  1910,  for  the  electrification  of  the 
town. — Renter's  Trade  Sercice. 

Burma. — According  to  Indian  Engineering  an  extensive 
scheme  is  in  contemplation  for  supplying  electricity  to 
Burma.  It  is  proposed  to  divert  the  waters  of  the  Yunzalin 
river  down  a  slope  and  through  tunnels,  thereby  supplymg 
the  motive  power  for  the  generation  of  electricity  for  trans- 
mission to  Rangoon. 

Inverness.— Hydro-Electric  Scheme.— Sir  W.  G.  Armstrong, 
\\'hitworth  &  Co.  are  preparing  a  hydro-electric  scheme  in 
connection  with  the  Caledonian  Canal.  They  will  submit 
the  complete  scheme  to  the  Town  Council  in  three  weeks. 

Liverpool. — Special  Order.— Notice  is  given  that  the  Elec- 
tricity Commissioners  have  made  a  Special  Order  under  the 
Electricity  (Supply)  Acts  1882-1922,  for  confirmation  by  the 
Minister  of  Transport  authorising  the  Corporation  to  supply 
electrical  energy  for  pubhc  and  private  purposes  within  the 
county  borough  of  Bootle  and  the  urban  districts  of  Lither- 
land,  Waterloo-with-Seaforth,  and  Great  Crosby. 

LlandaH  and  Dinas  Fowls. — Special  Order.— The  Rural 
Council  has  applied  to  the  Electricity  Commissioners  for  a 
Special  Order  to  revoke  the  Llandaff  &  Dinas  Powis  Elec- 
tric Lighting  Orders,  1901  and  1908,  to  annul  the  deed  of  trans- 
fer between  the  Council  and  the  Radyr  Electric  Co.,  Ltd.. 
and  to  authorise  the  Council  to  jjurchase  the  undertaking 
of  the  company,  and  to  generate  and  distribute  electriial 
energy    within   the   parish    of    Radyj-. 

London. — St,  Pancras. — The  Council  is  applying  to  the  Elec- 
tricity Commissioners  for  sanction  to  the  extension  of  the 
switchboard  at  the  King's  Road  station  at  an  estimated  cost 
of  £15,000-jt'16,000.  Tenders  are  to  be  called  for  on  receipt 
of   this  sanction. 

Nelson.— New  Plant.— On  Octol)er  12th  new  turbo-generat- 
ing plant  was  officially  started  up  by  the  chairman  of  the 
Electricity  Committee  in  the  presence  of  a  large  gathering 
of  officials  and  visitors.  The  plant  is  of  the  Brush-Ljung- 
Strom  type,  and  we  hope  to  publish  further  particulars  next 
week. 

New  Zealand.  —  Hvdro-Electric  Development.  —  TTio 
Minister  of  Public  Works  recently  stated  that  tenders  would 
shortly  be  invited  for  work  in  connection  with  the  duplica- 
tion of  the  tunnel  of  the  Lake  Coleridge  power  station.— 
Htuter'a   Trade  Service    (Melbourne).  * 

Northampton.— Spkcial  Order,— The  Northampton  Electric 
Light  4  Power  Co.,  Ltd.,  has  applied  to  the  Electricity 
Commissioners  for  powers  to  extend  its  area  of  supply  to 
the  parishes  of  Mears  Ashby,  Ecton,  Sywell,  Earls  Barton, 
and  Overstono. 

Radcline.— Elfxtkicity  in  Bulk.— The  Council  is  to  cea«e 
generating  electrif  ity  and  the  station  is  to  be  converted  into 
a  distributing  and  transforming  centre.  The  Lancashire 
Electric  Power  Co..  Ltd.,  will  supply  electricity  in  bulk,  but 
the  Council  will  retain  its  rights  under  the  original  Pro- 
vi.sional  Order. 

Rathmines  (Dublin).— Ltohtino  Scheme— The  Urban 
Council  has  spplifd  to  the  Free  State  Provisional  Govern- 
ment for  sanction  (o  loans  amounting  to  £10,000  in  connec- 
tion with  a  scheme  for  lighting  the  district  with  electricity. 

Rye.— ELECTRicm  SurPLv.— The  Town  Council  has  referred 
to  the  Tiightinc  Committer-  an  application  by  Mr,  E.  D. 
Sharkey  and  Messrs.  Cronpton  6c  Co.,  Ltd.,  for  permission 
to  lav  mains  in  the  town  for  the  supply  of  electricity. 


AVimbledon. — Price  K.EDrcTiONS.— The  electricity  depart- 
ment has  published  a  schedule  of  reduced  tariffs  which  is  to 
take  effect  as  from  the  September  meter  readings.  The  new 
charges  are  as  follows: — Lighting  (tlat  rate),  7d.  per  kWh. 
Cooking  and  heating,  IJd.  per  kWh.  Power  (tariff  "  A  "), 
2d.  per  kWh.  flat  rate;  tariff  "  B."  2d.  per  kWh  for  con- 
sumptions of  250  kWh  or  less  per  h.p.  per  quarter,  graduated 
downwards  by  .lOd.  per  kWh  for  each  extra  50  kWh  con-  • 
sumed.  to  a  limit  of  1.25d.  per  kWh  for  a  consumption  of 
.").50  kWh  or  above;  tariff  "  C,"  a  Hat  rate  of  lid.  per  kWli 
provided  that  energy  is  not  taken  at  certain  stated  periuds 
of  heavy  load  (this  involves  an  extra  charge  for  the  rent  of 
a  time  switch). 

Yarmouth. — New  Plant. — In  order  to  meet  the  increasing 
demand  for  electricitv  the  Town  Council  is  installing  new 
plant  at  a  cost  of  £17,800. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia. — Victoria. — Considerable  public  alarm  was  caused 
by  a  recent  occurrence  on  the  Mordialloo  line  of  the  Victorian 
State  Railways.  An  electric  train  failed  to  stop  at  a  scheduled 
station,  and,  gathering  speed,  crashed  'through  some  level- 
crossing  gates  and  passed  another  station  at  a  speed  of  about 
50  miles  per  hour.  It  was  eventually  brought  to  a  stop  by 
the  application  of  the  brakes  by  the  guard.  It  was  found  that 
the  driver  was  missing,  and  his  body  was  discovered  some 
miles  away.  Tlie  train  should  have  been  stopped  automati- 
cally by  the  release  of  the  operating  handle,  but  it  was  stated 
that  the  handle  was  found  to  be  tied  up  in  its  "  on  "  position. 
An  inquiry  was  to  be  held. 

Bristol. — Control  of  Tramways. — By  a  two-thirds  majority 
the  City  Council  has  decided  against  taking  over  the  control 
of  the  tramways. 

Continental. — France, — The  Paris-Orleans  Railway  Co,  has 
placed  an  order  with  the  Westinghouse  Electric  and  Manufac- 
turing Co,  for  the  equipment  of  120  electric  locomotives. 
The  order  was  placed  through  the  Corapagnie  Electro- 
Mecanique,  which  had  been  commissioned  to  supply  the 
electro-pneumatic  equipment  of  these  locomotives, 

Italy. — A  concession  has  been  granted  to  the  Society 
Anonima  Industriale  Ferroviaria  for  the  construction  of  an 
electric  railway  from  Bribano  to  Sedico  and  Agordo.  The 
cost  of  the  construction  and  equipment  of  the  line  is  estimated 
at  9.458,897  lire. 

An  electric  railway  from  Domodossola  to  the  Italian  border 
is  to  be  constructed  by  the  Societa  Subalpina  di  Imprese 
Ferroviaria  at  a  cost  of  11.243,.S97  live.  The  line  is  to  be  com- 
pleted by  the  end  of  1923. 

Switzerland. — According  to  a  report  of  the  general  manage- 
ment of  the  Swiss  Federal  Railways.  .3.57  km.  has  been  el««- 
( rifled  up  to  the  present.  During  192;^  and  1924  electrification 
work  will  be  concluded  on  239  km.  By  the  autumn  of  1924 
877  km.,  or  about  one-third  of  the  Federal  network,  is  to  be 
electrified-  The  electrification  of  these  lines  will  cost  nearly 
3.50.000,000  fr.,  to  which  128.000,000  fr.  must  be  added  for 
rolling  stock,  making  the  total  amount  478,000.000  fr.,  of 
which  300.000.000  fr.  will  be  paid  bv  the  end  of  this  vear.  Of 
the  178,000,000  fr.  to  be  paid  between  1923  and  1926,  50,000,000 
fr,  is  for  electric  locomotives.  Tlie  coal  saved  on  the  lines  elec- 
trified up  to  the  end  of  192fi  will  amount  to  318.000  tons  yearly, 
i.e.,  45.4  per  cent,  of  the  Federal  Railway's  total  consumption 
of  coa!  in  1913. — Renter's  Trade  Service  (Zurich), 

Halifax. — Year's  Working. — The  total  revenue  during  the 
year  ended  March  31st  last  of  the  Corporation's  tramway 
undert^iking  (manager  :  Mr.  B.  Hall)  was  £220.7fi9,  as  com- 
pared with  £229,743  in  1920-21.  Expenditure  upon  revenue 
account  totalled  £198.292,  as  against  £208,19] ,  leaving  a  gro.ss 
balance  of  £28,477  (£21,5.52).  After  crediting  £2,912,  interest 
on  investments,  and  debiting  capital  charges  amounting  to 
£28,559,  a  net  profit  of  £2,830  remained ;  this  compared 
favourably  with  a  deficit  of  £618  in  the  previous  year.  The 
deficiency  on  appropriation  account  increased  from  £10,875  to 
£13,7,55,  The  motor  omnibus  and  trackless  trolley  accounts 
showed  deficits  of  £172  and  £405  respectively.  The  expendi- 
ture upon  capital  account  amounted  to  £37,4.37,  including  over 
£32  000  for  reconstruction  of  track.  An  amount  of  £2,565  was 
provided  out  of  revenue  for  the  purchase  of  land  and  the  execu- 
tion of  certain  works.  Tlie  number  of  pas.sengers  carried  fell 
from  23.823.406  to  20,799,660,  and  the  car-mileage  from  2,168,338 
to  2,032,6.52. 

Hull.— Penny  Fares.— The  Town  Council  has  confirmed  a 
proposal  of  the  Tramways  Committee  to  restore  penny  stages 
on   the  tramway   system. 

Japan. — Tokio  Underoround  Railway.- Rnotem  Engineer- 
ing states  that  the  Tokio  Underground  Railway  Co.  is  to 
commence  oper.itions  earlv  in  the  coming  year,  and  the  work 
is  expected  to  be  completed  bv  the  end  of  1925.  An  expen- 
diture of  189,000,000  yen   (£20.475,000)  is  involved. 
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Leeds.— New  Route. — The  work  of  cannectiut'  the  tramway 
nt  Halton  with  Templenewsam  Park  is  to  lie  carried  oiit 
with  the  approval  of  the  Light  Railway  Coimnissioners,  con- 
firmed by  an  Order.  The  connection  will  be  upon  a  raised 
track. 

West  Hartlepool.— Raillbss  Cars.— The  Town  Council  has 
decided  to  provide  railless  cars  on  the  Foggy  Furze  tramway 
route  as  far  as  the  borough  boundar\ ,  at  an  approximate  cost 
of   ^9,600. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Chile.— WiKKLiiss  Telephony.— According  to  the  United 
Stato.s  Commercial  Attache  at  Santiago  (C'hilo),  it  seems  pro- 
liiiblc  that  before  long  seriuu.s  consideration  will  be  given  to 
the  development  of  \vireless  telephony  in  Chile.  Legislation 
is  contemplated,  based  on  the  laws  of  the  United  States,  and 
although  it  will  not  provide  apecifically  for  the  establishment 
of  broadcasting  stations  by  private  enterprise,  it  is  possible 
that  such  a  service  will  be  available  through  the  leasing  of 
Uovernment-owned  stations  during  times  of  peace. 

China. — New  Telephone  Exchange. — .According  to  the 
Government  Bureau  of  Information,  Repubhc  of  China,  the 
Tientsin  Telephone  Administration  has  made  plans  to  install 
a  telephone  exchange  at  Tangshan  (Chihli).  A  site  at  Nan- 
siaoshan  has  been  (selected  for  the  erection  of  the  office. 
Work  will  .soon  be  commenced. 

France. — Teleukaph  and  Tele]'hone  E.xtensions. — It  baa 
been  decided  to  reorganise  and  strengthen  the  telegraph  and 
tt-lephone  service  in  the  Ijvons  district,  and  two  new  stations 
are  to  be  constructed.  One,  in  the  Place  Ampfere  at  Lyons, 
is  in  course  of  construction,  and  300,000  fr.  will  be  expended 
on  it  in  the  course  of  the  current  year.  An  outlay  of  several 
million  francs  is  to  be  provided  for  in  1923.  New  telephone 
cii'cuits  are  also  to  be  set  up  in  the  department  (Rhone), 
giving  further  facilities  of  communication  between  Lyons  and 
Paris,  Strasburg,  Marseilles,  and  other  important  cities. 

Mexico. — Wireless  Telephony. — The  installation  of  a  wire- 
less telephone  service  to  operate  between  various  important 
centres  in  Mexico  is  being  contemplated,  says  the  Financial 
Times. 

The  Telephone  Service.^ — Year's  Work. — lu  a  speech  at 
Bedford  on  October  l'2th,  Mr.  Kellaway,  the  Postmaster- 
General,  gave  an  account  of  the  work  of  the  Post  Office, 
and  referred  to  the  prospects  for  the  future.  The  department 
was,  the  Daily  Telegraph  reports  him  as  saying,  as  a  whole 
now  on  a  self-supporting  basis,  and  there  was  every  indication 
that  the  anticipation  that  the  current  year's  working  would 
show  a  surplus  would  be  realised.  The  increase  in  the  Post 
Office  revenue  had  principally  been  due  to  an  increase  in  tele- 
phone revenue.  This  side  of  the  Post  Office  work  was  increas- 
ing in  a  highly  satisfactory  manner.  There  were  now  1,007,000 
telephone  stations  in  the  country.  Although  the  proportion 
of  private  subscribers  to  the  whole  service  was  still  only  23 
per  cent.,  there  was  unmistakable  evidence  that  private 
individuals  were  acquiring  the  telephone  habit.  The  work 
of  laying  the  trunk  cables  underground  was  going  on  rapidly. 
In  all  about  J^'2,'250,000  was  being  devoted  to  underground 
trunk  extension  work  this  year,  and  a  further  i;500,000  to  other 
trunk  work.  The  total  expencUture  of  the  department  this 
vear  on  telephone  development  of  one  kind  and  another  would 
.■iniount  to  more  than  ±'9,000,000. 

United  States.— Large  Wireless  Valves.— The  Daily  Mail 
announces  that  the  Rocky  Point,  Ixing  Island,  wireless  station 
of  the  Radio  Corporation  of  Anieiica  successfully  maintained 
communication  by  means  of  vacuum  tubes  across  the  Atlantic 
for  Hi  hours  on  October  l.ith.  The  message  continues:  "It 
was  the  first  commercial  test  of  the  50-kW  siner  tube,  recently 
invented  by  Dr.  Irving  Langmuir,  research  engineer  of  the 
(.ienernl  Electric  Co.  Pour  tubes  replawd  the  Alexanderson 
.nlternator.  The  lubes,  which  were  water  cooled,  \vere  actuated 
at  15,000  volts." 

Wireless  on  Tanks. — The  successful  adaptation  of  the  wire- 
less telephone  for  use  in  tanks  is  announced  by  the  U.S.  Army 
Ordnance  Department,  which  is  about  to  give  a  demonstration 
of  the  new  engines  of  war  it  has  produced  since  the  war.  As 
part  of  the  programme,  a  fleet  of  tanks  will  mancBuvre  under 
the  wireless  orders  of  its  commander  in  a  flagship  tank.— T^e 
Tiineg. 

Wireless  Telephony. — Broadcasting. — In  the  course  of  his 
recent  speech  at  Bedford,  Mr.  Kellaway,  the  Postmaster- 
General,  said  that  if  they  succeeded  in  starting  this  new  form 
(if  communication  in  this  country  on  really  sound  lines,  no 
one  would  regret  the  delay.  .A  beginning  would  probably  be 
made  in  London  and  Manchester.  The  seven  other  stations 
which  were  to  cover  the  countrx'  would,  he  hoped,  be  ready 
for  working  in  the  course  of  three  or  four  months.  The  com- 
pany could  not  be  allowed  to  take  the  property  of  the  Press 
and  the  Press  agencies,  and  he  would  see  that  these  interests 
were  properly  protected  in  any  arrangement  made  by  the 
Broadcafiting  Oo. 


Rules  for  Fixing  Aerials.— ITie  Bradford  Health  Committee 
has  established  the  following  conditions  and  regulations  in 
respect  of  the  installation  of  wireless  apparatus  in  houses  in 
Corporation  housing  sites  : — (1)  A  licence  must  be  issued  by  the 
Postmaster-General ;  (2)  no  polee  or  aeriale  are  to  be  fixed  in 
the  gardens  at  the.  front  or  sides  of  the  houses;  (3)  all  poles 
and  aerials  are  to' be  fixed  to  the  satisfaction  of  the  city 
architect;  (4)  all  damage  done  to  the  premisee  is  to  be  made 
good  from  time  to  time,  and  upon  removal  of  the  apparatus, 
as  required  by  the  city  architect  and  to  his  satisfaction,  at  the 
tenant's  expense ;  and  (5)  all  apparatus  is  to  be  removed  when 
required  by  the  Ck)rporation  and  within  seven  days  from  the 
receipt  of  notice. 


CONTRACTS    OPEN    AND   CLOSED. 

(The  date  given  in  parentheses  at  the  end  of  tht  paragrtph 
indicates  the  issxie  of  the  Elbctricai,  Revibw  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Aberdeen.  —  November  10th.  Electricity  Department. 
One  10,000-kW  turbo-alternator,  with  surface  condenser  and 
auxiliaries.     (See  this  issue.) 

Australia. — Melbourne. — November  21st.  Postmaster-Gen- 
eral's Department.    Telephone  switchboard  parts.* 

November  16th.    Insulated  signal  cable  (Sched.  958). 

November  21st.     Switchboard  parts  (Sched.  67). 

December    12th.    1,416   switchboards   (Sched.   V68). 

.lanuary  10th,  1923.  Telegraph  power  plant  (Sched.  W.A. 
647).     (See  this  issue.) 

November  29th.  Victorian  Railways.  One  industrial  electric 
storage  battery  truck  (4,000  lb.  carrying  capacity).* 

Victorian  Railvtays.  Januai-y  24th,  192:S.  Fifty  miles  insu- 
l.ited  copper   wire. — Rcutcr's  Trade  Service  (Mellx)urne). 

.January  19th.  1923.  Electricity  Commissioners.  Steam  tur- 
bine-driven boiler-feed  pumps  (Spec.  23/4)  for  the  Morwcll 
jiower  scheme.     (See  this  issue.) 

Belgium. — November  11th.  Municipal  authorities  of 
Oostham,  Province  of  Limburg.  Establishment  of  an  elec- 
tricity distribution  system  in  the  town. 

November  4th.  Municipal  authorities  of  Saint-Gilles-lez- 
Bruxelles.  Cast-iron  terminal  boxes,  with  circuit  breaker,  and 
also  a  number  of  junction  boxes. 

Birmingham. — November  27th.  Electric  Supply  Depart- 
ment.    Ell. p.   switch  panels,  &c.     (See  this  issue.) 

Bristol. — November   14th.     Electricity    Department.     One 

4.000-kVA  single-phase  turbo-alternator  with  condensing  plant. 
(See  this  issue.) 

Dublin. — November      6th.       Irish      Postmaster-General's 

Department.  14,000  Leclanchd  cells,  3,500  dry  cells,  8  tons 
chloride  of  ammonia,  40,000  Leclanche  zinc  rods,  3,500 
Leclanche  glass  cells.     (October  13th.) 

October  23rd.  Electricity  and  Public  Lighting  Comrnittee. 
E.h.p.  switchgear  and  accessories,  &c.  City  electrical  engineer. 
Fleet  Street,  Dublin. 

Edinburgh. — November     Isl.       Tramways      Department. 

Supply,  &c..  of  one  20/25  li.p.  motor  tower  wagon.  Tram- 
ways manager,  2,  St.  James's  Square,  Edinburgh. 

November  14th.  Tramways  Department.  Eight  automatic 
point  controllers  and  56  top-covered  car  bodies.  Tlic  manager. 
Tramways  Do  partment. 

Egypt. — Alexandria. — December  20th.  .Vdmiuistration  ot 
Ports  and  Lighthouses.  Eight  travelling  electric  portico  quay 
cranes,  eight  travelling  balcony  cranes,  eight  electric  lifts, 
rails,  &c.* 

Cairo.— October  30th.  Egyptian  State  Railways.  Direct- 
coupled  steam  engine  and  alternator,  switchboard,  i^-c'  .  for  the 
)iower  house.  G.ibbary.  Alexandria  * 

Glasgow. — October  28th.  Parish  Council  .irid  District 
Board  of  Control.  General  contracts,  including  electric  lamps 
and  electric  fittings  for  six  months.     M.  .\.  Reynard.  inspect<ir 

and  clerk. 

India. — October  24th.  Great  Indian  Peninsula  Railway. 
Supply  of  electric  incandescent  lamiis.  Mr.  R.  H.  Waliwle, 
secretary.  43.  Copthall   Avenue,  E.C. 

November  3rd.  High  Commissioner  for  India.  Electric  jib 
crane  and  overhead  electric  crane.  Director -General,  Stores 
Department,  11,  Belvedere  Eoad,  S.E. 

Leeds.— November  lOth.  Electricity  Department.  Iron 
1  a.stings  for  6  or  12  months.     (See  this  issue.) 

London.— London  County  Council.— Novemlwr  6tb.  Con- 
trol panel  and  switchgear  connections  for  No.  I  generator  at 
Greenwich  power  station.     (October  13th.) 

Manchester.— October  21th.  Tr.imwavs  Department. 
Electric  goods  cage  lift.  Mr.  H.  Mattinson.  general  manager, 
55,   Piccadilly,  Manchester. 
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October  ■26th.  Education  Committee.  Electric  lighting  in- 
Btailations  at  Seymour  Road,  Clayton,  aad  Mansfield  Street, 
Axdwick,  municipal  schook.  Specification  from  the  Education 
Offices,  Deansgate,  Manchester. 

Neath. — Rural  District  Council  Electricity  Department. 
One  l.(XlO-k\^"  turbo-alternator,  with  condensing  plant,  foun- 
dation-s  switchgear,  fee.     (October  lath.) 

New  Zealand. — Weiaington. — November  •28th.  Public 
NVorks  Tender  Board.  Two  exciter  transformers  for  the 
Waikato  power  scheme.* 

Docember  5th.  Telephone  system  for  tho  Mangahao  power 
house  and  sub-stations,  &c.' 

Du.NEDis.— December  8th.  City  Council.  One  loO-h.p.  ;i- 
phase  motor  and  reduction  gear  for  the  Mofhington  cable  tram- 
way system.* 

Portht — October  23rd.  Rhondda  L'rban  District  Council 
Electri(?fty  Department.  Oue  l()0-kV.4,  3-phase  static  trans- 
former.    (October  13th.) 

Rochdale. — November  1st.  Board  of  Guardians.  Electric 
lift,  &c.,  at  Birch  Hill,  Deamley.     (October  13th.) 

Romford. — October  22nd.  Board  of  Guardians.  Electric 
lighting  installation  at  the  hospital.  Mr.  E.  H.  Mason,' clerk 
to  the  Guardians,  The  Institution,  Eoinford. 

South  Africa. — Johannesburg. — November  16th.  Muni- 
cipal Council.  Four  or  more  double-deck  tramcar  bodies  or 
four  or  more  single-deck  ditto,  1.5  or  more  double-deck  bogie 
tramcars.  complete  with  truck  and  electrical  equipment,  15 
eingle-deck  ditto,  complete,  '26  gear  wheels.* 

Pretori.a.— November  23rd.  Municipal  Council.  H.p.  and 
!.p.  switchgear,  transformers,  and  cables  in  connection  with 
the  extensions  of  the  electric  light  and  power  supply.* 

South  Shields. — November  loth.  Electricity  Department. 
Two  water-tube  boilers  with  mechanical  stokers,  economisers. 
induced  draught  plant,  and  steel  chinmey,  also  ash-handling 
plant  and  extension  to  boiler-hoiise.     (See  this  issue.) 

Torquay.  —  November  4th.  Electricity  Department. 
E.h.p.  switchgear  for  Newton  Abbot  power  station  and  main 
.sub-station   at  Torquay.     (See  this  issue.) 

Warrington. — Novernber  13th.  Electricity  Department. 
H.  and  l.p.  paper  and  lead-covered  cable.     (See  this  issue.) 

Wicklow. — November  4th.  .  Urban  District  Council. 
Semi-Diesel  engines  and  dynamos,  booster,  switchboard  bat- 
tery, overhead  mains,  house  services.  Messrs.  J.  P.  Tierney 
and  Co.,  consulting  engineers,  44,  Kildare  Street,  Dublin. 

'.\  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  3.5,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Argentina.— Buenos  Aires.— Water  works.  Extension  of  the 
pumping  plant,  including  one  generating  station  and  eight 
transformer  sub-stations,  one  filtered  water  station  and  two 
river  water  stations. 

Filtered  water  River  water  Generating  plant  and  eight 

station-  statioHB.      transt'rsuli-stations.  Total. 

C  132.460.00  o/s.  685,800.00  9.')3.«;n.no 

Brown  .  Boveri     ICia.  j  13:,6.W.0O  115,800.00  707.600.00  MO.S.'iO.OO 

Sudam  de  Elect.)        I  147.250.00  111,300.00  7.';i,300.00 

V  146,400.00      c.i.t.  10  months. 

ercv  Grant   I  ^^-j^-O? 

and  Co. 


Hiemens  Schnckert . 


'     weeks.  weeks,    and  terminate  in  40.    60  days. 

;  120.000.00  113,000.00  753.000.00            :)86.00().Ull 

1182,000.00  113,000.00  764.  (00.00         1,009.4110.01) 

Siemens  Schuckerf*        130,.';12.B0  111.305.00  741,705.00           983,522.50 
.\D«lo-ArK.      General 

Electric  Co..  Ltd....    139.650.00  99,SO0.0«  756,G.'iO.OO           !)95,600.00 

(                  20P,047.00  187,721.00  995,768.00 
Ocbr.  Stork  &  Co.    ...  i        Without  electrical        10  to  16  months.) 
.      i      ■            I              equipnient. 

(172,000.00  8.<),000.00  710.800.00         1,018.800.00 

.\.E.O.    ...         ...    '   .■..  j    10  to  12  10  to  12  10  to  12 

I  months.  months.  months. 

8oc   Anon    Tpcnica  v    ( H8.7M.00  119.600.00  776.8'aO.OO         1.025,170.00 

Cimerokl    (Sulztrt  -,,'19.887.00  108,247.fO  760,820.00           988,304.00 

iximeroial    isulzer)   |  ,2o,087.00  115,800.00  798,620.00        1,033,957.00 

flKS.OaO.OO  94.9)9.00  617,923.00        1,074,893.00 

Schneider  &  Cia.      ...       16  to  20  11  to  17  12  to  17 

'  months.  months.  months. 

B.  F.  K.,  Stockholm...  1.120,020.00 

1 149,700.00  1.W.20O.0O  '.129.800.00         1.282,200.00 

G.  E.  Co.  of  America  812,000.00 

I  816,000.00         1,114.900.00 

SimpRon  (Altar  CroM  1 171.404.00  142.865.00  962.190.00        1.276.459.00 

"  and  Co..  Lld.'l             '  "°° '""' "" 


Wes.in.hou«.U.8.A.;««'.^'-,<^. 
Franco   Toai,  Bcrtu. 
letti,  V.  y.  Cla .     ...     no  offers. 


968.660.00 

988.160.00 

813,258.00         1,415,668.00 

9  months.       1,867,170,011 


Australia.— Melbourne.— Victorian  Government. 

400  miles   steel-cored    aluminium  cable  (f  10,250).— British  .Muminium    Co., 
Ltd. 

Melbourne  and  Metropolitan  Board  of  Works. 

i'wo    electrical    centriiugal    pumping    pUmts    (capacity    13    million    gallons 
daily   each)    (£11,761).— Messrs.    G.     E.     Kelly    ft   Lewis    Pty„    Ltd.— 

Oka.vgb  (N.S.W.).— Municipal   Council. 

Electric     generating    plant     and     machinerv    (£7,000).- Australian     General 
KKcIric   Co.—Keuler's    Trade    .Service  '(Melbourne). 

Belgium.— The  Societe  Leodal,  of  Schaerbeek,  submitted  the 
lowest  tender  last  week  to  the  municipal  authorities  of  Schaer- 
beek. Brussels,  for  the  supply  of  5(X)  y-amp.  single-phase  elec- 
tricity meters.  The  prices  quoted  by  the  eight  competing 
firms  ranged  from  39  fr.  30  centimes  to  56  fr.  per  meter. 

Birmingham. — Board  of  Guardians.  Tenders  have  been 
accepted  Irom  the  following  firms  for  the  X-ray  and  electrical 
apparatus  and  massage  appliances  requu-ed  for  the  new  ward 
at  Dudley  Road  Hospital,  at  a  cost  of  about  £4,000  :— Cox 
Cavendish  Electrical  Co.,  Ltd.;  Watson  &  Sons  (Electro- 
Medical),  Ltd.;  Newton  &  Wright,  Ltd.;  A.  E.  Dean  and 
Co. ;    X-Rays,  Ltd. ;    Schall  &  Sons,  I-td. 

London.— London  Cou.nty  Coukcil.— Asylum  and  Mental 
Deficiency  Committee.  Eleventh  Mental  Hospital  Epsom. 
Electric  wiring  installation  for  the  buildings,  motors,  &c.  :— 

1).    Henderson        £8.700 

«i88S    &    Hill,    Ltd.   (accepted)         9,47$ 

.\larr>at    Ji     Place              a,6SHJ 

r.    l.l.irke  &    Co 10,498 

Urightside   Foundry   &  Eng   Co..    Ltd 10,500 

Western   Eng.  Co.,    Ltd.          ...    ' 10,560 

K.  Craft,   Ltd ,  11,117 

Electrical    Installations,    Ltd.                                                       ...  12,334 

Alpha    Manufacturing    Co.        ...                                                       ...  12,489 


Ltd. 


.Malcolm  &  Allan,  1 
J.  R.  Dunkley  S:  Co. 
•lyler  &  Freeman 
H.  J.  Cash  &  Co., 
G.  E.  Taylor  &  Co. 
Cox  Walkers,  Ltd. 
Pinching  &  Walton 
G.  N.  Haden  &  Son 
R.  Houchln  ,  ... 
Glumart,  Cox  &  Co. 
The    name  of    Mr.    D. 


12.960 

13.187 

13.600 

14,039 

14,360 

14,394 

14,432 

15,179 

16.012 

Incotnplete. 

who  submitted  the  lowest 
Committee  has.  with  the 
:epted  the  tender,   amount- 


Henderson,  of  Glasgi 
lender,  is  not  on  the  King's  National  Roll.  ' 
Concurrence  of  the  General  Purposes  Conmiittee 
ing    to   f9.4-B,  ol   Higgs   &   Hill,    Ltd. 

Supplying  and  fixing  overhead  electrical  conductors,  &c.  :  — 

Malcolm    S:   .Mian,    Ltd £6,590 

Cox  Walkers,   Ltd.   (accepted)         7,673 

Tyler   \    Freeman            8,020 

Higgs    Jv    Hill,    Ltd 8,160 

i;iectrii:il     Installations.    Ltd 8,905 

W.    T.   Henlev's   Telegraph    Works  Co..    Ltd 9.426 

G.    E.   Taylor  &  Co 9,674 

Callendcr's  Cable  5:   Construction   Co..    Ltd 9,683 

Pinching   &  \Valton       9,702 

Alpha    Manufacturing    Co ...          ...  '     ...  9,860 

Marryat    &•    Place            10,230 

H,iden  &   Sons,   Ltd 10,639 

K.     Houcbin         10,911 

Western     Electric     Co.,     Ltd.              11,628 

Siemens  Bros.   &  Co.,   Ltd 11.907 

Johnson   &    Phillips.    Ltd 12.a(!») 

T.    Clarke  &  Co..    Ltd 12,300 

.1.    R.    Dunkley    &    Co 16,143 

The   lowest   tender,   submitted    by    Malcolm   &   Allan,    Ltd.,  was  based   on   a 
misunderstanding,   and   has  been  withdrawn    by   the  firm.     The  Commitf^e  has, 

with   the  concurrence  of  the  General  Purposes  Committee,  accepted  the   lender, 
amounting   to  fi,.")73,  of  Cox   Walkers,  Ltd. 

Education  Committee.    Accepted:  — 

Renewing  electric  storage  battery  at  the  Avery  Hill  Training  College  vi370). 
—  Pritchett  S;  Gold   and  E.P'.S.   Co.,   Ltd. 

Staffordshire. — The     Staffordshire,    Wolverhampton,     and 
Dudley  .Joint  Committee  for  Tuberculosis.    Accepted  :  — 

Electric    wiring    and    fittings    in    connection    with    the    new   administrative 
bloeU  at   Prestwood.— Messrs.    Manley   Si  Kegulus.   Ltd. 

Sunderland. — Corporation,     .'\ccepted: — 

L.p.    cables.— Pirelli-General    Cable     Works,    Ltd.;      British    liisulaled    and 

Ilclsby  Cables,  Ltd. 
Feeder   pillars.— Henley's  Telegraph   Works  Co.,   Ltd. 
Manhole  frames  and  covers.— Ballantine  &  Sons.   Ltd. 
Creosoted    redwood    capping   and  casing. — Jos.    Thompson   &   t-'o. 


•  Additional  bid  lor  pasToent  of  not  less  than  850.000  Arg.  gold, 
t  'Wfth  electrical  equipment  for  pumping  stations. 

—Review  of  the  River  PInte. 


PORtHCOMINQ     EVENTS. 

Edinburgh    Electrical   Society.    Satirrd.,y,  (jeiub  r  21st.    At  3.15  p.m.    Visit 

10   Bruiin.n's  Wire-  W.,rks. 

Friilav,  October  27th.     At   the   Philosophical    Institute.     At   8  p.m.     Paper 

on  '■  l''ault   Localisation."  by   Mr.  D.  M.   Buist. 
Inatitution    of     Eleotrioal     Engineers   (North-Eastern   Centre).— Monday. 

October    23rd.    At    Armstrong   College,    Newcastle-on-Tync.    At    7.15    p.m. 

Inaugural    address   by    the   chairman.    Mr.    F.   G.   C.    Baldwin. 
Iitisii  t^KNCBE.    Dublin. — Thursday,  October  26th.     Inaugural   address  by 

the  Chairman,   Mr.    E.  C.   H.  Handcock. 
Chemical  Society.— Thursday,  0<  tobcr  26th.     At   the   Institution  of  Meciianical 

l.ngineers,   Storey's  Gate.  S.W.    At  8  p.m.     Lecture  by  Sir  W.  H.  Bragg. 

F.K.S,,  .,nd  Prof.  W.  L.  Bragg.  F.R.S. 
Chelmsford    Engineering    Society.- Ihursday.    October    26(h.    At    the    East 

Anglian    Institute   of  Agriculture.     At   7  p.m.     Paper   on    "  Modern  Oil   En- 

gines,"    by   Mr.    VV.    A.   Tookey. 
Junior   Institution   of    Engineers.— Friday.    Oetober    27th.     At  39.    Victoria 

Street,  Westminster,  S.W.     At  7.30  p.m.     Questions  and  general  discussion. 
Birmingham    and    District    Electric    Club.— Friday,    October  27th.    At    the 

Grand    Hotel.     At    7   p.m.     Annual    ladies'    night.     Wliist  drive    and  dance. 
Institution  of    Mechanical  Engineers.- Friday,  October  27th.    At  the  Insti- 
tution.   Storey's   Gate,  S.W.     At  6  p.m.     Adjourned   discussion  on    Pro!.   A. 

Ratcau's   (i.ipcr  on   "  The    Use  of  the   Turbo-compressor  for  Attaining   the 

Greatest    Speeds    in    Aviation." 
Diesel  Engine  Users'  Association.— Friday,  October  27tli.    At  the  Institution 

of  Electrical   Engineers.  Victoria   Embankment,  W.C.     Discussion  on  "  Tlie 

Care   and    Maintenance  of   Diesel   Engines,"   to    be   opened   by   Mr.   G.    E. 
Windelcr. 
Electrical   Power  Engineers'   Assoolatlon  (Southern   Division).— Saturday, 

October  28th.    At  the  Hotel  Cecil,  Strand,   W.C.    At  6.30  p.m.  (or  «  p.m. 

Fourth    nnnual  dinner. 
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THE     MANQAHAO    TRANSFORMERS. 


A  Ferranti    110,000-volt   Installation. 


The  development  of  electricity  siijiply  in  Australasia 
generally  is  progressing  at  a  rapid  rate,  and  to  cope 
«itli  the  demand  large  schemes  are  in  hand  and  others 
are  contejiiplated.  In  the  North  Island  of  New  Zealand 
water  power  is  being  utilised  to  a  considerable  extent, 
the  various  generating  stati<ins  Ijeing  interconnected 
and  the  energy  distribute<l  by  means  of  e.h.p.  trans- 
mission lines  as  shown  on  tlie  accompanying  map  (tig.  1). 
Tor  such  schemes  larger  plant  and  considerably  higher 
pressures  are  used  than  we  are  accustomed  to  in  this 
country.  In  the  British  Isles  the  distances  over  which 
electrical  energy  has  to  Ije  transmitted  are  comparatively 
short,  and  therefore  very  high  pressures  are  not  neces- 
sary. 

This  fact  is  imt  always  realised,  and  because  we  do  not 
manufacture  liigh-pressure  plant  of  large  capacity  for 
our  own  use  it  is  often  assumed  that  we  cannot  produce 
it  Those  who  have  had  need  of  such  equipment  in 
the  past  have  been  too  ready  to  consider  that  Britain 
has  not  the  requisite  experience  to  undertake  the  work. 

That  such  an  opinion,  however,  is  erroneous  calls  for 
the  utmost  emphasis,  and  it  is  gratifying  to  be  able  to 
record  yet  anotlier  instance  that  will  prove  it  so. 

At  the  Mangahao  hydro-electric  generating  station 
(see  fig.  1)  power  is  generated  at  a  pressure  of  11,000 
volts,  three-phase,  groups  of  transformers  being  em- 
ployed to  raise  the  pressure  to  110,000  volts  for  trans- 
mission bv  means  of  overhead  lines.  This  is  the  highest 
voltage  so  far  employed  in  Australasia,  and  the  trans- 
formers which  are  being  built  by  Messrs.  Ferranti,  Ltd., 
t.)  the  order  of  the  New  Zealand  Government  Public 
Works  Department  are  the  first  of  their  size  and  voltage 
to  be  made  in  Great  Britain.  It  is  a  matter  for  gratifi- 
cation tliat  the  order  was  placed  in  England,  and  Messrs. 
Ferranti  may  well  be  proud  of  having  secured  it,  not- 
withstanding competition,  at  a  price  equal  to,  if  not 
lower  than,  that  quoted  in  the  United  States. 

The  plant  that  is  nearing  completion  at  Hollinwood 
comprises  two  three-phase,  50-cycle,  1'2,000-kVA  banks 
of  transformers,  i.e.,  seven  4,000-kVA  units,  one  being 
a  spare;  their  impedance  is  6  per  cent.,  and  some 
idea  of  their  size  may  be  obtained  from  the  fact  that 
each  transformer  weighs,  with  its  oil,  2U  tons,  while 
the  weight  of  each  core  is  7  tons,  and  that  of  each  coil 
1|  tons.  No  less  than  1  .7I')0  oalhms  cif  dil  is  needed 
to  fill  each  tank. 

Tlie  transformers   are    nf     the     oil-iiniin'i'scd.     forced- 


cooled,  double-wound  core  type,  connected  in  star  on 
tiie  h.p.  side  and  delta  connected  on  tlie  l.p.  side.  On  the 
latter  side  tappings  are  arranged  for  11.000,  10.750  and 
](i,.')00  volts;    the  full  output  may  be  obtained  from  all 


NORTH    ISLAND 
NEW    ZEALAND 


Fig. 


-A  ]'2,(.Ki(l-kVA   Bank  ol-    11(),(HK1-V  TiiANSFOUMKUS. 


PROPOSED    HYDRO-ELECTRIC    POWER  DEVELOPMENT 

HYDRO-ELECTRIC     POWER     STATIONS  SHOWN     s 
110, 000/11, 000-VOLT    SUB-STATIONS  ..  O 

110,000-VOLT    TRANSMISSION     LINES  ..       

50.000       „  „  .,  ..    

33,000      „  „  .■  ••    

20,000      „  „  "  "    

I'^ii;.   I.— Nkw  Zkai.ax!).  Xoinn  Islam 


tlie  tappings.  The  neutral  point  is 
earthed.  The  accompanying  illus- 
trations sliow  line  complete  .'i-pliase 
group  (lig.  '2)  and  ])arts  in  various 
stages  of  manufacture. 

Single-phase  imits  were  adopted 
owing  to  the  difficult  roads  leading  to 
the  site,  and  the  mechanical  con- 
struction of  the  transformers  is  such 
as  to  allow  of  transport  on  their 
sides  in  their  tanks.  Easy  means 
are  provided  for  lifting  the  trans- 
fiirmers  (centre  point  lift),  and  due 
precautions  are  taken  to  prevent 
jiarts  Avorkiiig  loose  tlirough  vibr.\- 
tion  under  working  conditions. 

Tlio  windings  are  arranged  con- 
centrically on  tlie  core :  tlie  l.p. 
windings  are  of  tlie  single-layer 
spiral  typo,  and  ample  oil  ducts  for 
ensuring  uniform  cooling  of  the 
windings  are  jirovided.  two  sides  of 
every  turn  beinu'  in  direct  contact 
with  moving  oil.  All  the  l.p.  leads 
and  tappings  arc  brought  to  ter- 
F 
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minals  outside  the  transformer,  so  that  the  tappings  may 
bs  easily  changed.  The  h.p.  side  is  wound  in  sections  of 
disk  coils  of  one  turn  per  layer,  thereby  reducing  the 
voltage   stress  between  turns   to  a   minimum.       Radia 


uniformly  effective.  The  oil  circulation  is  distributed 
throughout  the  whole  of  the  transformer  so  that  local  hot 
spots  and  dangerous  temperature  gradients  are  avoided. 


Fig.  3. — A  Sincm'-I'masf,   l.iHiii-kVA   Tuansioumkr  Cori:. 


The  main  transformer  insulation  is  designed  to  avoid 
all  danger  of  creepage  along  insulation  surfaces  and 
through  laminated  insulation  in  the  direction  of  the 
laminie.  The  end  turns  of  both  h.p.  and  l.p.  windings 
are  specially  insulated  to  withstand  surge  voltages  and 
transient  disturbances.  The  coil  dimensions  and  the 
relative  dispositions  of  the  h.p.  and  l.p.  windings  are 
so  arranged   that  the  electrostatic  and   electromagnetic 


Fig.    4.— Low-i'kessuhe   Winuincs    on    Coke. 


Fig.  (j.— Low-i"iii:ssuiiK  Side  oi-  Complete  Unit. 


ducts  are  arranged  between  tlie  sections  so  that  every 
turn  is  in  direct  contact  with  the  cooling  oil.  The  wind- 
ings as  a  whole  are  designed  to  ensure  uniform  cooling 
throughout.  The  oil  ducts  are  so  proportioned  in  rela- 
tion to  one  another  as  to  size  and  disposition  that  the 
circulation    of  cooling  oil    is    irjaiiitained   constant    and 


balances  are  preserved  at  all  voltages.  For  this  reason 
also  the  l.p.  tappings  are  brought  out  through  the  middle 
of  tlic  windings  so  that  the  overall  dimensions  are  not 
changed  witli  the  voltage  ratio. 

Tlio  dielectric  field  is  so   controlled    as  to  render  tlie 
voltago  gradients  as  uniform  as  possible  and  to  reduce 
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to  a  mm 
potential 


iiiium  the  electrostatic  stress  between  the  Iiii,'li- 
windinii:  and  ground  and  between  the  coils  and 


A  'Al(J,UUO-V  Testing  Transkormek. 


turns  of  each  winding.       The   windings  are   adequately 
braced  to  withstand  mechanical  shocks  which  may  occur 


under  working  conditions,  including  those  produced 
under  short  circuits,  while  with  the  circular  form  of 
coils  used,  great  mechanical  strength  is  obtained,  as 
under  magnetic  stress  the  coils  tend  to  assume  a  circular 
form. 

A  spring  clamp  device  is  fitted  between  the  coil  sec- 
tions. This  device  is  arranged  so  that  it  takes  up  eflec- 
tively  any  slirinkage  which  may  occur  in  the  coils.  The 
adjustment  is  automatic,  and  therefore  does  not  require 
fre(iuent  attention  and  tightening  of  bolts. 

One  set  of  oil-cooling  apparatus,  comprising  a  cooler, 
a  centrifugal  oil  pump,  motor,  and  controlling  gear,  is 
l)rovided  for  each  three-phase  group.  A  conservator 
tank  fitted  with  a  calcium  chloride  breatiier  and  drier  is 
connected  to  each  bank  to  prevent  moisture  getting  into 
the  oil  and  reducing  its  dielectric  strength,  and  also  to 
prevent  oxidation  of  the  oil  with  consequent  formation 
of  sludge  and  harmful  acids. 

The  h.p.  terminals  are  of  tiie  oil-filled  porcelain  type. 
and  as  the  transformers  are  designed  with  graded  insu- 
lation they  cannot  be  subjected  to  the  usual  flash  test. 
The  specification  calls  for  the  application  of  23,000  volts 
ti)  the  low-pressure  winding,  and  tiiis  must  necessarily 
be  of  a  frequency  of  100  cycles,  for  which  a  special  500- 
kW  alternator  was  used. 

In  conclusion,  we  have  to  thank  Dr.  Ferranti  and  his 
staff  for  the  courteous  manner  in  which  we  were  received 
on  the  occasion  of  our  visit  to  HoUinwood.  Much  of 
interest  in  connection  with  high-pressure  work  was 
seen  and  learned  there,  a  propos  of  which  fig.  7  illus- 
trates a  200,000-volt  testing  transformer  built  for 
the  Newcastle-on-Tyne  electricity  supply  undertaking : 
the  top  of  the  tank  is  8  ft.  above  the  ground,  and  the 
top  of  the  insulator  is  13J  ft.  above  ground  level. 
Several  similar  transformers  have  been  built,  and  one 
for  .tOO.OOG  vnlts  is  about  to  he  imt  in  hand. 


EXTENSIONS    AT    STAFFORD     ELECTRICITY     WORKS. 


The  electricity  undertaking  of  the  Corporation  of 
Stafford,  which  was  established  in  1895  under  the  guid- 
ance of  the  late  Dr.  John  Hopkinson,  originally  con- 
tained three  rope-drivtn  dynamos  of  63  kW  each ;  in 
1901  the  plant  was  extended  and  the  supply  pressure 
doubled,  and  the  first  Highfield 
booster  was  installed,  Mr.  J.  S. 
Highfield  having  been  the  first  elec- 
trical engineer  to  the  Corporation. 
From  1902  to  1913  the  engineer  was 
Mr.  II.  E.  Meade,  who  now,  as 
Councillor  Meade,  is  Deputy  Mayor 
and  chairman  of  the  Electricity 
Committee ;  Mr.  Meade  further  ex- 
tended the  plant  in  1906  and  1912. 
His  successor,  Mr.  W.  H.  Robins. 
M.I.E.E.,  the  present  engineer  and 
manager,  experienced  a  rapid  in- 
crease in  the  demand  on  the  out- 
break of  war,  and  prepared  a 
scheme  of  extensions,  which  was  sub- 
mitted to  Mr.  S.  L.  Pearce,  city 
electrical  engineer,  Manchester,  and 
a  500-kW  geared  turbo-generator 
was  installed  in  1916.  The  Minis- 
try of  Munitions,  however,  would 
not  sanction  the  purcliase  of  suit- 
able boilers,  and  therefore  the  tur- 
bine, whicli  was  the  mainstay  of  the 
station,  had  to  be  worked  at  a  re- 
duced efficiency  owing  to  the  low 
boiler  pressure. 

In  1918  further  extensions  were  necessary,  and  on  tlio 
reconnucndation  of  the  Ministry,  approved  by  Mr. 
Pearce,  tenders  were  obtained  for  two  1,250-kW  turbo- 
alternators  and   two   watcr-tulie  boilers,  each   of   15.000 


lb.  evaporative  capacity,  together  with  a  rotary  con- 
verter to  assist  the  d.c.  plant.  However,  before  the  con- 
sent of  the  Ministry  was  ol)tained  the  whole  of  the  plant 
offered  had  been  disposed  of  elsewhere.  The  need  for 
new  plant  was  imperative,  and  was  met  by  the  purchase 


Fig.  1. — Engink-hoom.  SiAiioKh  Ki.rcTnunv   \Vi>1!KS. 

of  a  1,000-kW  English  Electric  turbo-alternator,  a 
1.600-kW  lirtish-Ljungstrom  turbo-alternator,  a  500- 
kW  Motropolitan-Vickers  rotary  converter,  and  two 
Stirlim:-  boilers  each  of  l.'i.OOO  lb.  per  hour  evaporative 
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capacity.        This  is  tlie  plant  which,  as  recoiHlcd  in  uui 
last  issue,  was  I'oniiallv  inaugurated  on  October  -Ith. 

The  generating  set  sujipiied  by  the  Englisli  Electric 
Co.,  Ltd.,  comprises  a  disk-and-druni  turbine  coup'ed 
to  an  alternator  built  at  the  Stafford  works,  having  an 
output  of  1.250  kVA  at  6,600  volts.  50  cycles  per 
second,  and  is  provided  with  Worthington  condensing 
plant  and  a  Heenan  it  Fronde  air  filter. 


For 


;•    to    thf    ahcruutors.  a  Cleworth 
been  iiroviilcil,  and  this  is  driven 


Fig 


-Brl'sh-Ljuxgstrom  l,6CKJ-kW  Tl'rbo-gexehator. 


The  Brush  Electrical  Engineering  Co.,  Ltd.,  Lougli- 
borough,  has  supplied  one  1,600-kW  standard  Brush- 
Ljungstroni  set,  designed  to  work  at  a  pressure  of  170  lb. 
per  sq.  in.  at  the  turbine  stop  valve,  superheated 
150  deg.  F.,  and  exhausting  into  a  vacuum  of  28J  in. 
of  mercury  (barometer  30  in.).  The  turbine  is  directly 
coupled  to  two  three-phase  alternators  having  a  com- 
1)ined  output  of  1,000  k\V  at  a  power  factor  of  0.8, 
equivalent  to  2,000  kVA.  The  ex- 
citer is  directly  coupled  to  one  of  the 
alternators,  and  the  regulation  ot 
the  set  is  effected  solely  by  regidatioii 
of  the  exciter  field.  The  combined 
set  runs  at  3,000  r.p.m.,  and  is  c.ip- 
able  of  carrying  an  overload  of  25 
per  cent,  for  two  hours. 

The  turbo-alternator  set  is 
mounted  on  a  Brush  surface  con- 
denser, according  to  the  standard 
method  adopted  for  this  ](lant.  The 
whole  of  the  weight  of  the  turlm- 
alternator  is  carried  by  the  con- 
denser, resulting  in  a  great  saving 
of  foundation  work. 

The  surface  condenser  has  a  cool- 
ing surface  of  3,150  s(i.  ft.,  and  is 
capable  of  dealing  with  20.800  lb.  ot 
exiiaust  steam  per  hour,  with  circu- 
lating water  at  a  temperature  of 
65  deg.  F.  The  condenser  is  pro- 
a  three-throw  Edwards 
driven  by  a  Brush 
d.c.        motor       tliroutrh 


tillering  the 
Wheal  wet  air  filter  1 
by    a    l-h.i>.    motor. 

A  feature  in  connection  witli  tliis  turbo  plant  has  been 
the  installation  of  an  Igranic  diaphragm  type  oil-pres- 
sure operated  apparatus  and  relay,  so  arranged  that 
when  the  oil  pressure  in  the  bearings  falls  below  a  stated 
value,  tlie  relay  operates  and  trips  the  circuit 
breaker  on  tlie  main 
switchlioard. 

Tests  taken  after  the 
set  had  Iieeii  installed 
on  site  proved  that  the 
steam  consuiuption  of 
the  set  was  well  witliin 
its  guaranteed  limit. 

Tiie  rotary  cou- 
vertcr.  built  by  tlie 
Metropolitan  -  Vickers 
Electrical  Co..  Ltd..  is 
self -synchronising,  has 
a  starting  motor,  and 
is  fitted  with  oscillat- 
ing gear.  Tlie  same 
c6nipany  supjilied  the 
high  -  ]iressure  switch- 
uear.  and  a  d.c.  feeder 
switchljoard  to  replace 
the  existing  board, 
which  was  dangerously 
overloaded. 

The      new-      Stirling 

boilers  are   fitted    witli 

mechanical    stokers 

manufactured    by    the 

Underfeed  Stoker  Co., 

Ltd.  ;      these      stokers 

liave  a  common  forced- 

l4  chimney  !IG  ft.   high,  together 

it  plant,  has  also  been  installed, 

inadequate  to  deal  with  the  gases 


drauglit  plant.  A  st. 
with  an  induced-drauij 
the  existing  stack  beiny 
from  all  the  boilers. 

In  1921.  due  to  the  general  slump  in  trade,  tlie  com- 
mittee debated  as  to  the  advisability  of  jiroceeding  with 
the  scheme,  and  engaged  Mr.  Arthur  Ellis,  of  Cardiff, 
to    advise    on     it.        Mr.     Ellis    gfiirrally    ajjin'oved    the 


vided    with 
air     pump 
standard 
gearing. 

The  circulating  ptinqj  was  manufactured  liy  .Messrs. 
Stone  <fe  Co.,  and  is  cajiable  of  delivering  2,775  gallons 
per  minute  against  a  total  head  of  25  ft.  when  running 
at  750  r.p.m.  The  pump  is  driven  by  a  30-h.p.  stan- 
dard Bru.s]i  motor,  to  which  it  is  directly  coupled.  The 
motors  are  controlled  bv  panels  manufactured  by  Messrs. 
Brook,  Hirst  &  Co..  Ltd. 


Fig.  a.— Kngmsii  Ki,t:rTi:i(    l.dllli-kW    rriiiio-oi.Mi;  \  h 


scheme,  but  hardly  considered  thai  the 
gone  quite  far  enough.  He  recommends 
penditure  of  i;  1 5,000,  tihis  to  provide 
generator,  a  rotary  converter,  liaviiig 
1.000  kW.  and  further  boiler  plant  in  or 


entirely     with 
These  reconui 


the    out-of-date 
■mlations  will   br 


•oniiiiiitee  had 
a  i'i;rther  ex- 
r(U'  a  fiirtlier 
an  output  of 
k'r  to  do  away 

inefficient     i)lant. 

d   out  in   tlie  near 
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future;  the  four  Lancashire  boilers  have  already  been 
disposed  of,  and  a  Stirling  boiler,  having  a  capacity  of 
20,000  lb.  evaporation  per  hour,  has  been  ordered,  the 
foundations  for  which  are  now  in  progress,  part  of  the 
boiler  having  already  been  delivered. 

The  output  of  the  station  is  far  greater  than  last  year, 
and  the  manager  hopes  to  be  able  to  report  very  nearly 
4,000,000  units  generated  for  the  year  ending  March, 
1923. 


AN     ENGLISH     ELECTRIC     LOCOMOTIVE. 


The  accompanying  illustration  shows  one  of  the  48-ton 
main-line  electric  locomotives  which  have  been  designed, 
built,  and  e(iuipped  by  the  English  Electric  Co.,  Ltd., 
for  the  Arthur's  Pass  Section  of  tlie  Midland  Hailway 
of  New  Zealand. 

Each  of  these  locomotives  will  be  ei|uippcil   with    I'liiir 
1,500-Y,  170-Ii.p.   direct-current    motors    of    the    v^nti- 


sovert'  lines. 


English  Elkctric  "  Locomotive  for  New  Zealand 


lated  type,  with  controlling  gear  of  the  cam-shaft  type 
devised  by  the  English  Electric  Co. 

The  contract  in  connection  with  which  these  loco- 
motives are  being  constructed  comprises  the  supply  of 
the  generating  plant,  the  transmission  line,  and  the 
complete  equipment  for  the  electrical  operation  of  the 
section,  including  the  locomotives  for  both  passenger 
and  goods  trains.  Particulars  of  the  contract  were 
given  in  our  issues  of  September  17tli  and  November 
12th,  1920. 


NOTES. 

Ilford  Super  Kinema. — The  opening  ceremony  of  the  above 
new  theatre  was  performed  on  October  14th  by  Mr.  B.  S.  J. 
I'ittj  chairman  ol  the  Urban  District  Council,  who  wa« 
sui)i)ort<!(l  by  the  Marchion/sss  of  Queensbury  and  Mr.  Frederic 
Wi.se,  Ml'.  It  has  been  built  by  Me6.srs.  Sheflield  Bros., 
Ltd.,  for  Super  Cinemas  (Ilford),  Ltd.,  the  architect  being 
Mr.  W.  E.  'frent,  P.8.I.  At  the  point  of  the  triangle  on 
which  the  buildinfe'  has  been  erected  is  the  main  entrance  to 
the  theatre.  A  series  of  glazed  swing  doors  lead  to  the  foyer 
and  lounge.  At  the  end  of  the  foyer  i«  the  grand  staircase 
leading  to  the  cafe  lounge  on  the  first  floor,  and  thence  to 
the  balcony  of  the  theatre.  From  the  top  of  the  grand  stair- 
case, on  both  sides,  vaulted  corridors  run  round  to  the  balcony 
entrances,  with  exits  at  both  the  proscenium  and  operating 
ends.  Over  the  cafe  lounge  and  approached  by  staircases 
from  each  end  a  roof  garden  is  planned  to  be  furnished 
ne.xt  year.  Excluding  the  main  entrance,  there  are  ten 
separate  exits  leading  direct  to  a  public  thoroughfare,  which 
would  enable  the  building  to  be  emptied  in  two  minates  in 
an  emergency.  The  exceptional  .«ize  of  the  foyer  and  lounge 
should  obvi.Tte  the  necessity  for  forming  waiting  queues  outside 
tile  theatre,  llie  building  is  treated  externally  on  rather 
The  building  is  dominated  by  a  copper-covered 
cupola  supported  on  open  columns  and  flood- 
lighted by  means  of  '24  lamps,  in  addition  to 
.six  flambeaux  at  the  corners.  The  seating 
accommodation  on  the  ground  floor  is  1,800 
and  in  the  balcony  K*).  a  total  of  2,500. 

The  internal  decoration  is  in  the  "  New 
Art  "  style.  The  colourings  are  daring  in 
liarmonies  and  quaint  in  form.  Groups  ol 
quaintly-designed  lanterns  and  erratic  colour- 
mgs  hang  from  the  ceiling,  bays,  and  wall 
brackets,  and  suspended  balloon  Ughts  and  an 
aerial  fountain  complete  an  original  electric 
lighting  scheme.  Quaint  designs  also  come 
into  the  leaded  window  lights,  whilst  the 
draperies  are  in  jazzy  colouring.  The  entiiv 
decoration  scheme  has  l>een  carried  out  by  Val 
Prince  Decorations,  Ltd.,  Birmingham. 

In  the  hghting  of  the  theatre  some  novel 
points  have  been  introduced.  The  ceiling 
lights  are  an  integral  part  of  the  design  of  the 
ceiling  instead  of  being  merely  suspended 
therefrom,  and  additional  light  is  obtained 
from  the  bull's-eye  windows  in  the  frieze  and 
from  vases  round  the  balcony  front.  It  is  all 
electrir;,  and  no  white  light  is  used  anywhere. 
The  system  of  heating  and  ventilation  is  that 
known  as  the  "  semi-plenum  "  fresh-air  supply 
with  mechanical  foul-air  exhaust.  The  plant 
is  electrically  driven  and  capable  of  deahng 
with  two  million  cubic  feet  of  air  per  hour, 
and  will  change  the  atmosphere  once  every  ten 
minutes  in  the  more  important  parts  of  the 
theatre.  The  air  is  drawn  from  outside  at  a 
height  of  30  ft.  above  ground.  It  is  then 
filtered,  washed,  and  purified,  and,  in  cold 
weather  warmed  bv  lieing  drawn  through  a 
heating  battery.  It  may  be  added  that  a  complete  electricaUy- 
diiven  vacuum-cleanmg  installation  has  been  fitted  throughout 

^^1   krge°^three-manual    electrically-driven   orchestral    organ 
has  been  installed  by  Messi-s.  Henry  Speechly  &  Sons. 

Messrs.  Harrison  Bros.,  Middlesbrough,  carried  out  the  elec- 
trical work.  Two  Kershaw  projectors  by  the  Sun-Light  Are 
Corporation  are  in.stnllcd.  in  addition  to  an  advertising  lantern 
and  four  spot  lights.  The  theatre  l.ght-d.mming  is  operated 
h  conjunction  with  electric  scneen  curtain  owermg  gear. 
Electric   Construction  Co.'s  motor  generators  serve  the 


Two 
proje 
the  14  motors  m 


projectors.     -  Weico  "  ironclad   gear  has  >^°  i,°f''"«^An''°'^ 
-      -  the  building  demand  about  1.50  .\  at  4t)0  V  . 
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To  enable    u.s  to   complete  replies  to  queries    received    this 
week  we  need  the  names  of  manufacturers  or  suppliers  of  :  — 

The  Gibson  patent  terminals. 

Tlie  OzoN  electric  lamp. 

Galalith  insulation. 

The  Collins  universal  travelling  iron. 

A  ceiling  rose  enclosing  a  switch  operated  by  a  chain. 

Also  the  address  of  Electric  Scaling  Hammers,  T^td, 


London  'Bus  Guide.  -The  London  (ieneral  Omnibus  Co. 
has  issued  a  re-modelled  guide  to  its  services.  The  new  guide 
is  much  clearer  than  its  predecessors  owing  to  the  strengthen- 
ing of  the  colour  tones  in  the  map  and  the  re-lettenng  of  the- 
names  of  districts,  &c. 


The  lighting  load  of  -200  A  is  balanced  on  the  two  sides  of 
tbo  46()-V  mains,  while  a  Fuller  60p-Ah  battery  serves  lights 
that  are  distributed  over  the  buildmg  so  as  to  provide  sufii- 
cient  illumination  in  the  event  of  a  failure  of  the  snpply-- 
an  unlUielv  event  since  three  separate  sources  of  supply  have 
been  arranged  for.    Callender's  cable  has  been  used  through- 

The  Reinartz  Tuner. -The  first  meeting  of  the  new  winter 

session  of  th,'  !.<vds  and  District  .\matour  Wireless  SiX-iety 
WIS  held  on  October  l;Uh,  and  was  devoted  to  the  presidential 
address  of  Mr,  A.  M.  Baige.  His  subject  x^^as  "  The  Remartz 
T\iner  "  the  recent  one-valve  AnKMiciW  development  cak^ulate.l 
to  cut  out  interference  and  allow  very  fine  tuning.  Though 
it  had  novel  features,  he  thought  in  its  present  form  it  w«s 
hardlv  likelv  to  replace  the  existing  types,  even  though  its 
pricewas  a  little  less  than  the  feed-back  or  regenerative  set. 

Ore  8meltln(5  in  Switzerland.— The  manaijement  of  the 
T;auffon  Eloctro-Chomical  Work.s  at  Laufenburg  statt's  that 
as  a  consequence  of  the  pres^mt  unfavourable  economic  condi- 
tions the  experiments  which  were  to  have  been  made  witb 
the  smeltmg  of  Swiss  iron  ores  have  been  postix->ned.  lecn- 
nical  difficulties  are  said  not  to  stand  in  the  "sy  of  tne 
experiments. 
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The  Engineers'  Club,  London. — The  first  annual  report  of 
the  directors  of  Th<>  Engineers'  Club,  for  the  period  ending 
August*  31st,  1922,  shows  a  surplus  of  £431,  after  making 
ample  provision  for  maintenance,  all  possible  contingencies, 
and  the  amortisation  of  the  leases.  Second  debentures  to  the 
value  of  i3'2,975  have  been  taken  up,  and  £10.000  reserved  for 
an  appUcant,  leaving  a  balance  of  £32,025,  which  it  is  hoped 
will  be  readily  subscribed  for  now  that  the  success  of  the  Club 
is  assured.  When  the  whole  of  the  second  debentures  have 
been  taken  up,  they  will  automatically  become  first  deben- 
tures and  constitute  the  sole  charge  ou  the  property  ol  the 
Club. 

The  General  Committee  reports  that  Sir  Roliert  A.  Hadfield, 
Bart.,  F.R.S.,  has  consented  to  take  oliice  as  president  for  the 
ensuing  year,  and  expresses  the  gratitude  of  the  member.s 
to  Mr.  E.  Manville.  M.P..  the  retiring  president,  lor  his  jihick 
and  foresight  in  giving  his  support  to  the  Club  in  its  iiiiti;il 
stages.  At  the  date  of  opening  (September  1st,  1921)  the 
elected  members  of  the  Club  numbered  2,t)1.5;  losses  thiough 
death  and  resignations  during  the  year  amounted  to  l(Jl,  and 
owing  to  the  severe  depression  in  trade,  493  would-be  members 
had  to  cancel  their  applications,  leaving  a  net  total  of  1,961; 
new  members  were  elected  dugng  the  year  to  the  number  of 
1.224.  making  the  total  membership  at  .Vugust  31st,  3.18J. 
The  premises  have  been  maintained  in  the  highest  state  of 
efficiency,  and  the  annexe  has  been  completely  redecorated 
and  refurnished. 

Minor  alterations  to  the  rules  will  be  submitted  for  approval 
at  the  general  meeting,  which  will  be  held  on  November  3rd 
at  12  noon,  at  the  West  End  Cinema,  Coventry  Street. 

Lectures. — On  Wednesday  last  Mr.  R.  Borlase  Matthew;s 
was  to  give  a  lecture  on  "  Auto-countancy.  or  Semi-automatic 
Double  Entry  Book-keeping  "  (by  the  aid  of  an  electrically- 
operated  machine)  before  the  Office  Machinery  Users'  Asso- 
ciation. 

.\t  the  Birmingham  and  District  Electric  Club  on  October 
14th  a  lecture  upon  "  .Alternating  Current  Apparatus  "  was 
given  by  Mr.  P.  R..  Unwin,  A.M.I.E.E.  The  lecture  dealt 
in  particular  and  in  some  detail  with  the  problems  which 
confronted  designers  of  a.c.  apparatus,  and  gave  much  inter- 
esting and  valuable  information  as  to  the  principles  which 
underlay  the  solution  of  these  problems.  The  vexed  question 
of  power  factor  and  the  use  of  synchronous  motors  was  treated 
at  some  length. 

Swedish  Hydro-Electric  Works. — .\  report  has  just  been 
presented  to  the  Swedish  Parliament  by  the  State  Hydro- 
Electric  Administration  in  relation  to  the  power  sale  possibili- 
ties in  the  new  financial  year,  and  the  conclusion  is  reached 
that  no  new  generating  stations  are  necessary.  At  the  outset 
the  report  points  out,  in  explanation  of  this  decision,  that  the 
consumption  of  energy  last  year  considerably  decreased  in 
certain  industries,  particularly  the  iron  and  engineering  trades, 
owing  to  the  great  depression.  As  to  the  electrification  of  the 
railways,  the  report  submits  that  the  work  on  the  Stockholm- 
Gothenburg  railway  cannot  be  completed  before  the  first  sec- 
tion of  the  Lilla  Edet  power  station  is  finished  in  two  years, 
when  this  station,  in  conjunction  with  the  TroUhattan  works, 
would  be  able  to  provide  the  power  required  by  the  railways. 
It  is  uncertain  whether  any  arrangements  will  be  made  for  the 
delivery  of  power  to  the  South,  as  agreements  have  hitherto 
not  been  made  either  with  the  South  Swedish  Power  Co.  or 
with  possible  Danish  consumers.  It  would  be  possible  to 
.supply  the  power  which  would  be  sent  along  the  proposed  main 
transmission  hne  to  the  South  from  the  power  works  in  the 
Gota  River  at  TroUhattan  and  Lilla  Edet,  particularly  as  the 
profile  regulating  works  between  TroUhattan  and  Vargon  have 
been  put  in  hand.  Cnder  these  circumstances  the  administra- 
tion is  unable  to  recommend  the  establishment  of  any  new 
|)ower  stations  either  in  the  South  oi'  in  Central  Sweden,  or 
in  Xorrland.  A  grant  of  2,600,000  kronen  is  asked  for  in 
ld-£i--M  for  the  completion  of  the  first  section  of  the  Lilla  Edet 
station,  which  is  to  be  fini.shed  in  1924  at  a  total  computed 
expenditure  <if  l:t,r^40,00(J  kr. 

A  Large  Colliery  Winder. — On  the  occasion  of  the  recent 
visit  of  the  South  "Staflbrd.shire  and  Warwickshire  Institution 
of  Mining  Engineers  to  the  Hilton  Collieries  of  the  Holly 
Bank  Coal  Co.,  Ltd.,  the  Metropolitan-Vickers  Electrical  Co.. 
T,td.,  issued  a  .souvenir  booklet  containing  details  of  the 
1,3.50-h.p.  geared  electric  winder.  This  con.sist«  of  a  syn- 
chronous induction  motor  running  at  a  speed  of  300  r.p.ni. 
driving,  through  reduction  gears,  a  drum  at  35-45  r.p.m.  The 
shaft  depth  is  1,800  ft.;  the  net  weight  of  coal  per  wind  is 
13,440  lb. ;  and  the  number  of  winds  per  hour  50;  giving  an 
output  per  hour  of  300  tons.  The  drum  is  of  the  cylindro- 
conical  type,  the  diameter  falling  from  21  ft.  6  in.  to  11  ft. 
The  energy  consumption  per  wind  is  estimated  at  16.4  kWh. 
The  controlling  apparatus  is  of  the  weir  type,  with  fixed 
electrodes,  and  adjustable  pumping  arrangement  for  the 
electrolyte,  whereby  the  rate  of  acceleration  of  the  winder 
ig  not  entirely  dependent  upon  the  driver.  The  "  M.-V.  " 
patent  overspeed  and  elow-brake  device  has  been  fitted  in 
order  to  give  additional  protection  during  the  full-speed 
running  and  retardation  periods.  The  switchgear  controlling 
the  winder  is  mounted  in  .=;heet-steel  cubicles,  and  provision  is 
made  for  a  duplicate  eupplv  at  medium  pressure  for  the 
auxiliaries  of  the  winder.  .\  shp-reducing  device  adds  con- 
siderably to  the  efficiency  of  the  equipment. 


Scientific  Illumination. — A  representative  gathering  assem- 
bled at  the  new  .showrooms  and  laboratories  of  Messrs. 
Iloiophane,  Ltd.,  Westmmster,  on  October  10th,  in 
response  to  an  invitation  by  the  company.  After  the  visitors 
had  been  received  by  Mr.  H.  H.  Thompson,  the  managing, 
director,  an  address  was  given  by  Capt.  E.  Stroud,  who  re 
called  that  the  arrival  of  the  electric  incandescent  lamp  ha.l 
been  largely  responsible  for  the  development  of  more  sciou 
title  methods  of  shading.  When  the  metal-tilament  lamp,  ami 
later  the  gasfiUed  lamp,  with  its  still  gi-eater  brilliancy, 
came  on  the  scene,  the  use  of  globes  and  reflectors,  m  order  lu 
avoid  glare,  became  necessary.  .\l  the  .same  time,  the  value 
of  a  properly-designed  reflector  in  directing  light  where  it  was 
needed,  came  to  be  more  fully  appreciated.  Early  pioneermg 
work  on  prismatic  glassware  was  done  in  this  country  by  Mr. 
A.  P.  Trotter,  and  afterwards  Prof.  Blondel  and  Mr.  Psara- 
douki,  in  Paris,  developed  the  idea  more  fully.  The  Holo- 
phaue  Co.  based  its  efforts  on  the  collective  experience  of 
nearly  30  years,  and  had  developed  a  great  variety  of  lighting 
units  for  special  purposes,  one  great  advance  being  the  intro- 
duction of  reflectors  with  an  inner  smooth  surface  and  prisms 
on  the  outside,  operating  by  total  internal  reflection.  Capt. 
Stroud's  remarks  were  illustrated  by  numerous  lantern  slides 
and  by  exhibits  of  glassware,  some  of  historical  interest, 
others  of  the  latest  design.  Among  the  latter  special  interest 
attaches  to  a  new  form  of  flood-lighting  unit,  and  to  the  unit 
equipped  with  Chance  dayhght  glass  to  yield  "  artificial  day-' 
light."  Special  reference  was  made  to  the  principle,  adopted 
by  leading  firms  concerned  with  Ughting,  of  giving  service  as , 
well  as  supplying  goods.  New  units  were  constantly  being 
developed  to  meet  new  problems,  ahd  they  aimed  at  keeping 
abreast  of  progress  in  illuminating  engineering,  as  illustrated 
by  the  discussions  of  the  Illuminating  Engineering  Society. 

A  visit  was  afterwards  paid  to  the  laboratory,  where  the 
apparatus  for  taking  out  polar  curves  was  exhibiied  and  the 
operation  of  the  Holophane  Lumeter  for  measuring  illumina- 
tion described.  An  interesting  exhibit  was  a  series  of  boxes 
in  which  coloured  goods  were  mounted,  illuminated  respec- 
tively by  artificial  daylight  and  by  various  modern  lUu- 
minants. 

Mr.  L.  Gaster  returned  thanks  on  behalf  of  the  visitors, 
and  remarked  that  lighting  was  of  interest  to  all  sections  of 
the  community.  Illuminating  engineering  had,  therefore,  a 
special  interest  for  technical  journalists.  The  appointment, 
in  1913,  of  the  Home  Oftice  Committee  on  Lighting  in  Fac- 
tories and  Work.shops  illustrated  the  importance  attached  to 
the  subject.  One  point  which  he  wished  to  emphasise  was  the 
need  for  co-operation  between  the  lamp-maker  and  the  manu- 
facturers of  globes  and  reflectors,  as  the  distribution  of  light 
might  be  radically  altered  if  a  lamp  of  an  entirely  different 
type  and  size  from  that  for  which  a  reflector  was  intended 
was  used.  He  hoped  that  in  future  each  scientific  advance 
Would  be  brought  to  the  notice  of  the  technical  Press,  which 
acted  as  an  important  educational  link  between  the  expert 
and  the  general  public. 

Non=Ferrous  Metals  Research. — .An  interesting  pamphlet, 
entitled  "  Research  Work  in  Progress,"  has  just  neen  issued 
by  the  British  Non-Ferrous  Metals  Research  Association  of 
Birmingham.  The  investigations  in  hand  cover  many  prob- 
lems of  the  copper,  brass,  aluminium,  nickel,  and  lean  indus- 
tries, as  well  as  subjects  of  importance  to  all  users  of  such 
metals.  The  support  given  to  the  Association  by  the  leading 
firms  seems  to  be  most  encouraging,  but  the  field  covered  is 
very  wide,  and  many  of  the  researches,  such  as  those  on 
the  improvement  of  brass,  on  metal  pohshing,  and  on  sclJer- 
ing,  should  attract  the  attention  and  support  of  many  other 
sections  of  industry.  The  user  is  apt  at  first  sight  to  overlook 
the  fact  that  he  is  even  more  interested  in  the  improvement  of 
quality  of  his  raw'  material  than  the  manufacturer  of  the 
metal.  In  the  case  of  failure,  it  is  the  user  who  always  beara 
the  greater  loss,  since  he  sacrifices  all  the  time  and  workman- 
ship which  has  been  expended  on  the  article  being  manufac- 
tured. The  Bureau  of  Information  of  the  Association  also 
seems  to  bt  doing  excellent  service  in  distributing  to  members 
leports  of  the  results  of  the  experimental  researches  and 
acting  as  an  intelligence  service  collecting  and  distributing 
information  likely  to  be  of  service  to  the  industry  from  the 
far  corners  of  the  wcirld  Finally,  some  indication  is  given  of 
the  further  work  which  the  Council  hopes  to  take  up  when 
additional  financial  support  is  forthcoming,  which  includes 
matters  of  moment  to  the  electrical  indu.stries,  to  die  casters, 
and  to  the  tinplatc  trade. 

Birmingham  Electrical  Golfing  Society. — The  autumn 
loeetmg  was  held  ou  Walmley  links,  in  delightful  weather. 
The  Dr.  Railing  Cup  was  up  for  competition,  this  being  won 
by  Mr.  W.  L.  Topple,  with  a  very  steady  card  of  72.  Th- 
second  and  third  prizes  were  taken  by  Mr.  .1.  H.  Berry,  and 
Mr.  E.  L.  Ball,  the  .sealed  nine  holes  being  won  by  Mr.  W.  A. 
Millinger.  In  1923  there  will  be  a  fourth  cup  up  for  com- 
petition,  presented  by   Mr.  Topple. 

A  Welhprized  Electric  Vehicle. — .\t  the  Liverpool  parade 
of  commercial  motor  vehicles  (organised  by  the  C.M.LT.A.), 
held  a  few  days  ago,  the  first  prize  in  the  electric  vehicle  class 
was  won  for  the  third  consecutive  year  by  a  five-ton  Electro- 
mobile  vehicle  belonging  to  Messrs.  Tate  &  Lyie,  the  well- 
known  firm  of  sugar  refiners.  This  machine  is  used  for  the 
transport  of  produce  between  Messrs.  Tate  &  Lyle's  works  and 
the  docks 
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Electricity  Districts. — North-East  Midlands  Inquibx.— At 
the  Town  Hall,  Sheffield,  on  October  17th,  Sir  John  Snell 
(chairman).  Sir  H.  Haward  (vice-chairman),  and  Messrs. 
H.  Booth  and  A.  Page,  accompanied  by  Mr.  E.  W. 
Hudson  (solicitor)  and  Mr.  D.  S.  Cumberlege,  eat  as  an 
Kleutricity  Commission  to  inquire  into  the  scheme  sub- 
mitted by  the  Sheffield  Corporation  for  the  constitution  of 
a,  Joint  Electricity  .Viithority  lor  the  above-named  area.  The 
scheme,  which  was  outlined  in  our  issue  of. July  loth,  1921, 
is  the  only  one  that  has  been  put  forward  with  respect  to  the 
district,  and  it  is  supported  by  the  Rotherham  Corporation. 
Further  details  will  be  pubUshcd  in  our  next  issue. 

North  Wales  and  Chester.— The  Electricity  Commissioners 
intend  to  hold  a.  second  local  inquiry  at  the  Town  Hall,  Llan- 
dudno, on  November  14th,  with  reference  to  the  scheme 
published  by  them  for  the  improvement  of  the  existing  organi- 
sation for  the  supply  of  clcctricitv  in  the  North  Wales  and 
Chester  District  (see  Elec.  Rev.,  April  39th.  lil'2I).  A  draft 
'order  cmistituting  the  district  and  establishing  a  Joint  EU'i- 
Iricity  .\uthurity  therefor  has  been  issued,  which  we  hope  tu 
•  review  next  week. 
•  Procedurb  at  Lowl  Inquiries. ^In  December,  1920,  the 
Commissioners  issued  a  memorandum  dealing  mainly  with  the 
procedure  at  local  inquiries  held  under  Section  5,  Sub-Sections 
(1)  and  ('i)  of  the  Act  of  1919.  Under  the  procedure  followed 
■  at  first  inquiries,  consideration  and  evidence  were  mainly 
'  directed  to  questions  of  principle  or  preamble  involved,  and  to 
the  technical  scheme  or  schemes  submitted  to  the  Comniis- 
eioners.  Matters  of  detail  (in  some  cases  important  details) 
and  what  may  be  termed  "  clause  points  "  were  generally  ex- 
cluded from  consideration  or  expressly  reserved  for  the  second 
inquiry.  The  approval  of  the  Commissioners  to  the  scheme 
published  by  them  for  the  purposes  of  the  second  inquiry 
must,  therefore,  be  regarded  as  an  approval  subject  to  con- 
sideration in  the  light  of  the  further  repre.sentations  and  evi- 
dence (if  any)  that  may  be  forthcoming  at  that  inquiry. 

With  regard  to  the  form  of  the  various  clauses  in  the  pub- 
lished scheme,  the  Commissioners,  in  dealing  with  items  likely 
to  be  common  to  all  (or  the  majority  of)  schemes  for  the  re- 
organisation of  supply,  have  endeavoured,  we  are  officially  in- 
formed, to  frame  "  common  form  "  clauses  capable  of  adapta- 
tion (where  necessary)  to  the  special  circumstances  of  any 
particular  district.  As  the  approved  scheme  published  for  the 
purposes  of  the  second  inquiry  is  based  on  and  gives  effect  to 
decisions  arrived  at  by  the  Commission  as  a  result  of  the  first 
inquiry,  it  is  unnecessary  that  previous  evidence  should  be 
repeated  at  the  second  inquii-y.  On  the  other  hand,  the  Com- 
missioners will  be  prepared  to  hear  any  general  statement 
which  any  interested  party  may  desire  to  make  by  way  of 
objection  on  matters  of  substance  or  principle  dealt  with  in 
the  decisions  of  the  Commissioners.  It  will  not  be  necessary 
for  evidence  to  be  given  in  support  of  any  such  objection  unless 
80  desired  by  the  party  concerned,  and  then  only  for  the  pur- 
pose of  substantiating  matt<?rs  on  which  evidence  was  not 
tendered  at  the  first  inquiry. 

Any  objections  on  matters  of  principle  having  been  dealt 
with  in  the  manner  above  indicated,  the  clauses  of  the  ap- 
proved scheme  and  of  ilie  draft  Order  to  give  effect  thereto 
will  then  be  taken  seriatim  and  representations  thereon  heard. 
In  ca.-a_'s  where  written  representations  on  particular  <:laus*.'S 
have  been  made  to  the  Commissioners  prior  to  the  second 
inquiry,  they  will  announce,  before  such  clauses  are  taken, 
whether  they  are  prepared  to  accept  the  propo.sed  amendments. 
The  Commissioners  suggest  that  unless  important  new  issues 
are  nidposed  to  be  raised,  it  will  ordinarily  be  unnecessary  for 
parties  to  be  represented  by  counsel  at  the  second  inquiry. 

Educational. — London. — The  first  of  a  scries  of  lectures  by 
Mr.  Theodore  Stevens,  M.Inst. C.E.,  upon  the  utihsation  of 
water  power  was  delivered  at  University  College  on  Monday 
last.  Tlus  dealt  with  "  Fundamental  Principle.s  and  Practice." 
Subsequent  lectures  will  deal  with  :  "  Measurement  and  Sur- 
vey " ;  "Best  Utilisation  of  .\vailable  Power  "  ;  "  Storage  of 
Water  r.  Auxiliary  Power";  "Dams,  Waterways,  Tunnels, 
and  I'ri'ssure  J^ipcs  " ;  "Equipment  of  Low-head  Plant"; 
■■  Equipment  of  Medium-head  Plant  "  :  "  Equipment  of  High- 
head  Plant";  "Niagara  Plant,  18.51 -1922  "-  and  "  Future 
Water  Power  Developments."  The  lectures  will  be  illustrated 
by  lantern  slides.  The  course  is  open,  without  fee,  to  engineer- 
ing students  of  University  College  who  have  paid  a  third-year 
composition  fee.  To  registered  students  in  the  faculty  of 
engineering  at  other  colleges  the  charge  is  £1  lis.  6d. ;  to 
others.  .£3  -Ss.  Application  for  tickets,  of  admission  should  be 
made  til  Mr.  Walter  W.  Seton,  M.A.,  secretary,  University 
College,  Gower  Street,  W.C.I. 

Universitv  Colleoe.^A  Gold.smid  Engineering  Entrance 
Scholarship  at  University  College,  London,  value  £30  a  year, 
tenable  for  three  years,  hns  been  awarded  to  Mr.  T.  A.  L. 
Paton,  of  Cheltenham   College. 

West  Bromvvich. — Recognising  the  growing  importancxj  aiul 
popularity  of  wireless,  the  West  Bromwich  Education  Commit- 
tee has  included  in  its  evening  .schools  eurrjcnlum  for  the  com- 
ing winter  a  series  of  2.)  lectures  on  the  fundamental  prin- 
ciples of  wireless  telegraphy  and  telephony.  A  large  number 
of  students  Ijave  enrolled,  and  the  class  will  probably  form 
the  nucleus  of  a  wireless  club  for  the  town  at  the  end  of  the 
seaeion. 


Liquid  Fuel  Congress.— The  international  Liquid  Fuel 
Congic.s.s  opened  on  October  10th  at  the  preroises  of  the  Inter- 
national Exhibition,  Paris.  In  the  afternoon  members  attend- 
ing the  Congress  visited  the  Liquid  Fuel  Exhibition.— I/ic 
Times. 

Appointments  Vacant. — General  manager,  director  of  pro- 
grammes, chief  engineer,  and  secretary,  for  the  British.  Broad- 
casting Co.  (in  formation);  clerk  of  works,  for  the  Conway 
Corporation  electricity  department;  cost  clerk  (£2.56)  and  clerk 
to  assistant  .secretary  (±'2l5),  for  the  Edinburgh  Corporation 
electricity  department;  jointer  (OOs.  Id.),  for  the  Wimbledon 
Borough  Council  electricity  works;  engineer  to  take  charge  of 
design  (£30fJ),  for  the  .\dmiralty  Mining  School,  Portsmouth; 
lecturer  in  electrical  engineering  (f.S'JO),  for  the  Armstrong 
College;  power  .station  chemist  IVX)  taels  per  month,  tael  = 
3s.),  for  the  Shanghai  Municipal  Council  electricity  depart- 
ment.    (See  our  advertisement  pages  to-day.) 

Legal.— British  I'homson-Hohsto.n  Co.,  Ltd..  v.  Thk 
Emergo  Economic  Lamp  Co.,  lyrD.— In  the  Chancery  Division, 
on  Tuesday,  this  case  came  before  Mr.  Justice  Uussell  in  the 
form  of  a  motion  for  judgment,  there  being  no  defence.  Mr. 
Whitehead,  for  the  plaintiff  company,  .said  it  had  been  decided 
by  both  sides  to  take  a  judgment  by  con.sent.  He  had  agreed 
with  Mr.  Courtenay  Terrell  (for  the  defendants)  as  to  the  form 
of  the  order,  which  was  based  upon  agreed  minutes. — His 
Ijordship  :  Very  well. 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers. — The  opening;  meet- 
ing of  the  1922-23  session  of  the  Institution  will  talie 
place  on  November  2nd,  when  Mr.  Frank  Gill  w-ill  deUver  his 
inaugural  address  as  president.  This  will  be  followed  by  an 
ordinary  meeting  on  November  16th,  when  a,  piper  by  the 
late  Dr.  G.  Kappon  "Phase  Advancing"  will  be  read  by 
Prof.  Miles  Walker. 

Wireless  Section.— The  Wireless  Section  will  commence  its 
meetings  on  November  Sth,  with  a  paper  by  Messrs.  E.  L. 
Smith-Rose  and  R.  H.  Barfield  on  "  The  Effect  of  Ixx;al  Con- 
ditions on  Radio  Direction-finding  Installations." 

Annual  Dinner. — The  annual  dinner  of  the  Institution  will 
be  held  on  Tuesday,  February  6th.  1923,  at  the  Hotel  Cecil. 

North-Eastehn  Centre.  Students'  Section. — The  first 
general  meeting  of  the  session  was  held  at  .\rmstrong  College, 
Newcastle-on-Tyne,  on  October  13th,  when  the  chairman,  Mr. 
W.  N.  Kilner,  delivered  his  inaugural  address  on  "  Homopolar 
Generators." 

Chief  Technical  Assistants'  Association. — The  subject  for 

discussion  at  the  next  meeting  of  the  .Association  (November 
2nd)  will  1h!  "  (Consumers'  Problems,"  instead  of  the  subject 
previously  announced.  Tlie  ifiscussiou  will  be  ojiened  by  Mr. 
J'j.  R.  Ingrain;  all  meetings  take  place  at  the  Engineers'  Club. 

Wireless  Society  of  London. — The  .Society,  which  has 
some  120  suburban  and  provincial  atfiliattHl  clubs,  auuounces 
a  new  class  of  member.ship  that  will  be  open  to  all  who 
hold  broadcast  receiving  licences.  Designated  associates,  they 
will  be  able  to  attain  associate  membership  and  full  member- 
ship when  qualified  to  do  so.  They  will  enjoy  special  elemen- 
tary lectures  and  will  be  welcome  to  attend  the  ordinary 
monthly  meetings  of  the  Society.  Tliey  will  lie  repre.sented 
on  the  Clouncil  of  the  Society  so  soon  as  their  numbers  justify 
it.  The  Society  is  to  change  its  name  shortly  to  "  The  Radio 
Society  of  Groat  Britain." 

Faraday  House  Dinner. — The  14th  annual  dinner  of  the 
Faraday  House  Old  Students'  .V.ssociation  will  bo  held  at  the 
IKU'l  Cecil  on  November  17th,  when  the  president.  Mr. 
P.  V.  Hunter.  C.B.E..  M.I.E.E.,  will  t«ke  the  chair.  Mem- 
I'ois  are  reminded  that  they  may  introduce  guests,  who  need 
not  be  Faradians,  and  the  dinner  will  be  followed  by  a  musical 
programme. 

Chelmsford  Engineering  Society — Capt.  H.  Riall  Sankey, 
C.B..  C.B.E.,  Ac,  delivoiod  his  presiaential  address  at  a 
meeting  of  the  Society  on  October  .")th.  This  took  the  form 
of  tho  relation  of  p<n.sonal  reminisconces  which  went  so 
far  back  as  1869.  Capt.  Sankey's  coniuvtion  with  the  firm  of 
Willans  &  Robinson  and  the  growth  of  that  concern  (K'cu\iied 
a  large  part  of  the  address. 

Association  of  .Mining  Electrical  Engineers. — On  October 

7th  Mr.  G.  lloiidoison.  A.M  I  E.E..  delivered  his  presidential 
address  on  "  Insulation  '  at  the  Heriot-Watt  College,  Edin- 
burgh. .Vfterwards  Mr.  R.  Rogerson.  M.I.Min.E..  read  a 
paper  on  the  "  Stabilisation  of  the  Mining  Industry." 

Edinburgh  Electrical  Society. — .\t  the  meeting  held  on 
c)otober  13th.  at  the  Philosophical  Institute.  Mr.  G.  P.  Ewan 
lectured  on  "  The  Walkerburn  Hydro-Elei-tric  Works."  The 
paper  was  illustrated  with  lantern  slides.    The  author  stated 
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the  peculiar  conditions  which  led  to  the  adoption  of  the 
unique  method  of  storing  energy  at  the  Walkerburn  Twee<t 
Mills,  and  indicated  that  the  experience  gained  in  erection 
and  workini:;  \^ould  be  invaluable  in  dealing  with  future  water 
plants.  With  regard  to  the  meeting  on  Octolier  '27th,  it  was 
announced  that  Mr.  Buist's  paper  would  not  be  available,  but 
that  Mr.  J.  G.  Burchell  would  lecture  on  "  Country  House 
PlanU." 

Manchester  .\ssociation  of  Engineers. — On  Saturday  la^i 
the  members  of  the  .•Association  visited  the  new  electric  power 
station  of  the  Manchester  Corporation  at  Barton,  and  were 
sho\\n  over  the  undertaking,  so  far  as  it  has  been  com- 
pleted, by  the  departmental  stall'.  The  station  occupies  14i 
acres  of  Trafford  Park,  and  it  will  probably  be  completed  by 
December.  1923.  The  officials  hope  to  make  .-^jme  use  of  th<; 
-station  by  the  spring  of  next  year  if  operations  are  then 
sufficiently  advanced 

On  (Vtolier  i:^th  Mr.  Daniel  Adamson.  M.I.Mech.E..  deliv- 
ered his  presidential  address,  and  medals  were  presented  to 
iiienilxMs  for  paiwrs  read  during  the  last  session. 


OUR     PERSONAL     COLUMN. 

The  EJilurs  htvife  electrical  engineers,  u-hcthcr  connectcii 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industni.  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electric.il  Review  posted  as  to  thrii 
movements. 


Mr.  B.  D.  F.  Docker  has  joined  the  board  of  the  Anglo- 
.Argentine  Tramways  Co.,  Ltd.,  in  place  of  the  late  Mr.  W.  F. 
Hamilton. 

Mr.  J.  T.  G.  Ml-RisoN  informs  us  that  he  has  relinquished 
his  connection  with  the  Electrical  Mineral  Products. 

Coc.NCiLLOB  \V.  .J.  Tai,bot.  chairman  of  the  Electric  Supply 
Committee  of  the  Walsall  Town  Council  since  1920,' is  not  seek- 
ing re-election  in  November. 

It  is  announced  that  Mr.  Stdrdee,  of  Coventry,  is  to  succeed 
Mr.  W.  Parker  as  works  manager  of  the  Engli^  Electric  Co. 
Ltd.,   at  Stafford. 

Mr.  J.  W.  TowNLEY,  chief  as.sistant  electrical  engineer  tc; 
the  Sunderland  Corporation  Electricity  Department,  has  been 
appointed  deputy  city  electrical  engineer  to  the  Bradford  Cor- 
jjoration  (see  our  last  issue)  at  a  salary  of  £8/00,  rising  in 
two  years  to  £1,000.  Mr.  Townley  is  a  native  of  Paisley,  and 
has  held  appointments  at  Paisley,  Manchester,  Newcastle- 
under-Lyne,  Sunderland,  and  Bamsley,  where  he  was  acting 
electrical  engineer  to  the  Corporation,  before  returning  to 
Sunderland  as  chief  a.s.sistant  in  1919. 

Mb.  E.  D.  Spurr,  of  Bradford,  has  been  appointed  to  euc- 
cpcd  Mr.  Townley  as  chief  assistant  at  Sunderland  at  a  salary 
of  i'606  per  annum. 

To  fill  the  vacancies  on  the  Special  Committee  on  London 
Electric  Supply  caused  by  the  resignations  of  Mr.  W.  O. 
Nicholson  and  Mr.  E.  Sanger,  .J.P..  the  Council  is  recom- 
mended to  appoint  Mr.  .1.  Perring  and  Mr.  M.arshall  J.  Pikk. 

Mr.  J.  C.  Fletcher  having  relinquished  his  position  with 
the  Metallic  Electrical  Engineering  Co..  has  now  taken  up 
the  iwsition  of  representative  for  Price's  Electrical  Supplies, 
Ltd..   of  Bitmingham,  for   the   Midland  counties. 

A  marriage  has  been  arranged,  and  will  take  place  early 
in  December,  between  Mr.  Ernest  Gosr.iN,  J. P.,  M.I.E.E!. 
and  Miss  Catherine  Glen  Reid  (Daisy),  daughter  of  the  late 
Mr.  Peter  Reid.  consulting  engineer.  Glasgow.  Mr.  Go.slin 
is  the  general  manager  of  the  Clyde  Valley  Electrical  Power 
Co.,  and  was  formerly  the  chief  electrical  engineer  of  the 
Gla.sgow  Corporation  Tramways  Department. 

Leeds  University  has  conferred  the  honorary  degree  of 
D(K-tor  of  Science  on  Sir  Ddgald  Clerk  and  Sir  Richard  A. 
C.iiKdonY.  :in<l  that  of  LI;.D.  on  Mr.  Henrv  McLaren. 

The  Institution  (if  Mining  and  Metallurgy  has  awarded  the 
Gold  Medal  of  the  In.stitution  to  Sir  .\lfrei)  Keogh,  CM.. 
Hon. M. Inst. M.M..  on  his  retirement  from  the  Rector.ship  of 
the  Imperial  College  of  Science  and  Technology,  in  recognition 
of  his  great  services  in  the  advancement  of  technological 
education.  The  In.stitution  of  Mining  Engineers  has 
awarded  the  Medal  of  the  Institution  to  Sir  George  Beilbv. 
LL.p.,  P.R.R..  iu  recognition  of  his  valuable  contributions 
to  science,  with  special  reference  to  his  researches  on  fuel. 

Mr.  Francis  G.  C.  Baldwin,  whose  fwrtrait  herewith  ap- 
pears, is  the  chairman  of  the  N.E.  Centre  of  the  Institution 
of  Electrical  Engineers,  and  he  is  to  deliver  his  inaugural 
address  at  Newcastle-on-Tyne  on  Monday  next.  He 
was  born  in  187.S.  and  received  his  training  in  general 
science  and  engineering  at  Sheffield  Technical  School 
(which  subsequentlv  became  the  Technological  Depart- 
ment. Sheffield  University)  fn  189.3-189.5.  He  con- 
titiued  at  the  same  institution  for  his  training  in  electrical 
science  and  engineering'.  After  being  for  a  short  time  with 
Messrs.  Thos.  Nash  &  Son.^  Sheffield  Testing  Works,  in  189.5, 
he  entered,  at  the  beginning  of  1896.  the  service  of  the  National 
Telephone  Co.  as  draughtsman.  In  1899  he  was  appointed 
engineer  for  that  company  at  Sheffield,  and  in  that  capacity 


completed  the  metallic  circuiting  of  the  subscribers'  bnes  in 
the  area;  planned  and  superintended  large  extensions  of  the 
underground  system  in  Sheffield  and  vicinity;  and  planned  and 
superintended  the  earlier  part  of  a  scheme"  of  decentralisation 
for  SlieineUl.  uivolvmg  the  opening  of  additional  exchanges 
for  relief  of  the  central  exchange.  In  1906  he  was  appointed 
district  engineer  to  the  Telephone  Co.  for  Birmingham,  a  di.^ 
trict  having  at  that   time  26  exchanges,   approximately  ll.OHn 


Ellioll   &■  Frv]  ll.un,lo„. 

Mr.  P.  G.  C.  Baldwin, 
Chairman   of   the   N.E.  Centre  of  the   I.E.E. 

subscribers'  stations,  and  a  total  wire  mileage  of  -52,00-1.  of 
which  nearly  49,000  miles  was  underground.  He  completed 
the  work  of  decentralisation  which  had  been  begun,  and 
planned  schemes  for,  and  superintended  the  work  of  installa- 
tion of  extensive  underground  works.  He  also  superintended 
the  execution  of  the  first  comprehensive  scheme  of  line  ioadinu 
(with  Pupin  coils)  carried  out  in  this  country,  which  was  asso- 
ciated with  the  junction  line  system  of  the  Birmingham  dis- 
trict, and  he  reorganised  the  existing  underground  work  in 
Birmingham  and  prepared  schemes  for  conversion  from  I'.ag- 
neto  to  conunon  battery  working  on  a  large  scale.  In  Se|i 
tcmber,  1909,  Mr.  Baldwin  was  a))pointed  assistant  Metro 
politan  engineer,  and  when  the  ta.sk  of  preparing  an  inventoi\ 
of  the  National  Telephone  Co.'s  plant  was  commenced  in  1910, 
he  assumed  charge  as  acting  Metropolitan  engineer  of  tli  • 
whole  of  the  line  plant  in  the  Metropolitan  area  under  th.' 
superintendence  of  Mr.  C.  B.  Clay.  Shortly  after  the  acquis! 
tion  by   the  State  of  the  National  Co.'s  system  in  Janu.'u-\ . 

1912.  he  assumed  charge  as  sectional  engineer  of  the  ("it\ 
external  section  of  the  London  Post  Office  engineering  distrii-l , 
under  the  superintendence  of  Mr.  Alex.   Moir.     In  Decerab.i  . 

1913,  he  was  appointed  a.ssistant  .superintending  engineer  ol 
the  Northern  District  of  the  Post  Office  Engineering  Depari 
ment,  and  .still  remains  in  that  capacity.  In  1909  he  read  a 
paper  on  "  Some  Considerations  in  the  Manipiilation  of  Telr 
phone  Dry  Core  Cables  "  before  the  Birmingham  Local  Section 
of  the  Institution  of  Electrical  Engineers,  and  in  1918,  before 
the  I.E.E.,  one  on  "  Telephone  Exchange  Transfers  and  then 
Organisations";  for  the  latter  the  Fahie  premium  was 
awarded.  For  .several  years  Mr.  Baldwin  officiated  as  lecturei 
and  demonstrator  at  evening  classes  in  electrical  engineerinti 
at  Sheffield  Technical  School.  During  the  past  two  years  be 
has  been  devoting  his  spare  time,  assisted  by  numerous  friends, 
to  the  compilation  of  a  "  History  of  the  Telephone  in  thi' 
Lnited  Kingdom,"  which  will  be  published  .shortly. 

Mr.  a.  S.  Barnard,  who  has  been  elected  chairman  of  the 
North-'Western  Centre  of  the  Institution  of  Electrical  Engi 
neers,  has  had  a  long  and  varied  experience  in  the  electrical 
industrv.  .\fter  serving  an  apprenticeship  with  Messr.v 
Sydney"  F.  Walker  &  Olliver,  Cardiff,  he  left  the  firm  to  take 
up  a  partnership  with  Messrs.  Wynne  &  Barnett,  Newcastle 
on-Tyne,  who.se  business  was  the  installation  of  electri. 
lighting  and  power  systems.  Subsequently  he  went  to  the 
Oorlett    Electrical    Engineering    Co.,     a   firm     for   which    he 
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superintended  many  impoitant  imdertakings.  Mr.  Barnard's 
connection  with  municipal  work  eommenced  in  1893,  when  he 
was  appointed  borough  electrical  engineer  of  Ijancaster.  He 
carried  out  the  erection  of  the  vvorks  and  superintended  the 
system  for  two  years,  after  which  he  moved  to  a  similar 
position  at  Hull.  There  he  effected  a  number  of  improvements 
and  e.xtensions,  the  Sculcoates  Lane  station  being  erected 
during  his  term  of  ofQce.     To  Mr.  Barnard  the  electrification 


■    Ellii'll    <S~    Fry]  [Lo:nl.ui. 

Mr.  a.  S.  Barnard, 

Chairman,    North-Western   Centre,   In.stitution   of 

Electrical  Engineers. 

of  the  Corporation  tramvvay.s  was  due.  After  eight 
years  at  Hull  Mr.  Barnard  was  for  four  years  consulting 
electrical  engineer  to  the  Government  of  Ceylon  and  the 
Colombo  municipality.  He  then  returned  home  and  secured 
another  municipal  appointment — that  of  borough  electrical 
engineer  of  Walsall.  He  remained  there  for  about  seven  years 
and  left,  in  1914,  to  take  up  a  position  with  the  Chloride  Elec- 
trical Storage  Co.,  Ltd.,  with  which  firm  be  still  remains. 

Obituary. — Mr.  J.  Clucas.— The  death  is  announced  of  Mr. 
•John  Clucas,  for  many  years  manager  of  Ceilings  Foundry, 
Ltd.,  electrical  and  general  engineers,  of  41,  Victoria  Street, 
Douglas.  Isle  of  Man.  He  had  been  associated  with  the 
concern  for  upwards  of  30  years. 

Mr.  J.  F.  PuLLERTON. — On  October  7th,  at  Paisley  Infirmary, 
Mr.  John  Forrister  Fullerton  succumbed  to  the  injuries  he 
received  while  driving  a  motor-cycle  on  the  Inchiiman  Eoad 
on  the  previous  night.  For  the  past  eight  years  he  had  been 
employed  as  a  salesman  in  the  Scottish  office  of  Simplex 
Coniluits,  Ltd.,  Glasgow. 

Mh.  Robert  Wood. — We  regret  to  record  the  death  of  Mr. 
Robert  Wo<id,  after  a  brief  illness,  on  October  6th,  whereby 
Messrs.  Caflender's  Cable  &  Con.struction  Co.,  Ltd.,  lost  one 
of  theii'  oldest  and  most  valued  oflicials.  Mr.  Wood,  who 
recently  attained  his  73rd  birthday,  went  to  the  Anchor  Calile 
Works  14  years  ago  as  superintendent  and  chief  of  the  engi- 
neering department,  a  position  for  which  his  inventive  genius 
and  practical  knowledge  of  cable  machinery  eminently  fitted 
him.  He  had  previously  held  appointments  with  Messrs. 
W.  T.  Glover,  Ltd.,  Manchester,  and  the  St.  Helens  Cable  and 
Rubber  Co..  Ltd.,  Warrington.  The  extensive  additions  and 
improvements  at  the  I.eigh  works  during  the  last  14  years 
made  heavy  claims  on  the  chief  engineer,  but  at  all  times  the 
Kite  Mr.  Wood  gave  of  his  best,  and  he  was  never  happier 
than  when  devising  mechanical  schemes  for  the  benefit  of  the 
concein  in  which  he  was  so  deeply  interested.  At  the  funeral 
the  firm  was  represt^nted  by  Mr.  J.  Bowyer,  J. P.  (works 
iuannger),  Mr.  Arthur  Crooke.  and  Mr.  Wra.  Hur.st  (foreman 
of  the  engineering  department).  Wreaths  were  sent  by  the 
directors  and  miiniigement  of  Callender'.s  Cable  il-  Construction 
Co.,  Ltd.,  London  and  Leigh  ;  the  members  of  the  Anchor 
Works  staff ;  employes  in  the  braiding  and  flexible  section  ; 
and  from  the  engineers'  department. 


NEW     COMPANIES     REQISTEKBO. 


Wireless  Installations,  Ltd.  (184,847).— Private  company. 

K.;g.st^rtd   Oclober   tilh.     C^piul.  £l«u    in  £1   (hara.      To  carry   on   Uii   bufi- 
ne&»   ol  fttllrrs,    iiianulacturers,  aiiv.-mbUrrs,    and   instalk^ft  of  wir«le*i   receiving; 


-H.    C.   I'hillipt.    12,  Gr. 
Ucalric-  A.    Fhillip?,  12,   Or< 


<.ts,   4c. 

cliH,  Essex,   accountant; 
clifl,    Ksscx.     gualificali 

nafo".??™"*'"'    l^'ectr'eai    and    Wireless   Supplies    Co.,    Ltd. 

I184,HJ7).— Private  company.  Rt(;istcr«l  October  6lh.  Capiul.  tMU  in  *l 
shares.  To  carry  on  the  bu5m.-w  indicated  by  the  lille.  The  permanent 
djrcctors  are  H  E.  Jones,  "  Royal  Sportsman  "  Hotel.  Portmadoil  E.  I). 
Jone*,  Royal  Sportsman"  Hotel,  Portmadoci  G.  O.  Brown.  "The  Ship  " 
Inn,  14,  Lombard  Stri-cl,  Portmadoc.  yualilication,  tliO.  RemuneratHiH. 
£60  per  annum,  divided  botwc.n  thcrn.  Secretary  :  E.  D.  Jones.  Reoiiur") 
office  :    New   Street,    Portmadoc. 

Anode  Wireless  and  Scientific  Instruments,  Ltd.  (184,820). 

—Registered  October  lith.  Capital,  iaO.cJUU  in  HI  »har.-».  To  acquire  in- 
goodwill  of  the  business  of  scientific  instrument  makers,  Sc.,  carried  on  b. 
.\node,  Ltd.,  and  to  carry  on  the  liusine,,  ol  electriciani.,  manulaclunrs  oi 
(generators,  suppliers  and  distributors  of  electrical  energy  lor  lighting,  heal- 
ing, telegraphy,  telephony,  or  any  other  purpose,  t.-legraphisls,  telephonist.. 
^^'  ,r';j.,sulis':r'bers  (each  with  one  share)  are  :— W.  E.  Petk,  27.  Birchington 
Road,  Kilburn,  N.W.li,  electrical  engineer;  A.  H.  Lunniss,  74.  Mintord 
Gardens,  West  Kensington,  \V.14,  scientific  instrument  maker;  J.  H.  Revner 
(J9.  Station  Road,  E.4,  electrical  engineer;  C.  L.  Grey.  113, 'SelboriK  Road! 
Palmers  Green,  N.13,  advertising  agent;  C.  D.  Brewster,  3,  King's  Bench 
Walk,  Temple,  E.C..  solicitor;  J.  H.  Brewster,  33,  St.  Germains  Road,  Kore.t 
Hill,  S.E.26,  commission  agent;  C.  G.  Cherry,  101,  Hibberl  Road,  E.IO. 
solicitor's  clerk.  Minimum  cash  subscriptions,'  £7.  The  first  directors  are  ; 
Pherozshaw  Ruttinjee  Minvalla,  W.  E.  Peek,  A.  H.  Lunniss.  C.  L.  Grev  and 
J.  H.  Reyner.  Qualification:  i;.WO.  Remuneration:  £150  each  per  annum 
(chairmaii,    £200)    and    a    percentage    ol    the    profits.        Registered    office:    20J, 


Strand,    W.C. 


Power  Securities  Corporation,  Ltd.  (184,817).— Registered 

with  a  nominal  capital  of  £-2.000.(H)0  in  £1  share,  (l.tKJO.OOO  7  per  cent  cumula- 
live ,  preference  and  1,000,000  ordinary).  The  objects  are:  To  adopt  ao  agre.- 
inent  with  George  Balfour.  M.P.,  Andrew  IL  Beatty,  William  Shearer  and  Hugh 
L.    Williams,  and  to  carry  on  the  business  *  o  financial  and  investment  company 


in  all  its  branches  with  the  object  (amongst 
inent  of  engineering  and  electrical  industries: 
bankers,  capitalists,  underwriters,  dciilcrs  i 
mines  and  stock,  manufacturers,  merchants, 
shipping  agents  or  ship  owners,  concessionn 
;ind  other  works,  &c.  Purchase  consideratior 
A.  H.  Beattv  and  W.  Shearer  are  the  holdci 
and  9,200  fully  paid  shares  in  Balfour,  Bi 
vendors   to   the  company    of  ' 

t;vely.  H.  L.  Williams  is 
upon  which  the  directors  i 
directors  are  :  Sir  James  Ki 


■s)  ol  assisting  in  the  develop- 
also  the  business  of  financiers, 
land,  businesses,  concessions, 
traders,  importers,  exporters, 
ires  and  contractors  lor  public 
:  £•220.000.  G.  Balfour,  M.P.. 
resp<-ctive]y   of  22,0jU.    12,S00. 


&    Co..    Li 


and 


res,  £!»",020,   £55,000   and   £40,480  respec- 
le    £-27,500.        The   minimum    subscription 


ch    sha 

ubscripli 
proceed    to   allotment    is    7  shares.       The    first 

al,  KB..  Oriel  House.  Karringdon  Street,  E.C.4 
(managing  director.  Babeock  &  Wilcox,  Ltd.);  H.  C.  Levis,  Crown  Houv. 
Aldwych,  W.C.4  (chairman  and  ,  managing  director,  British  Thomson-Houston 
Co..  Ltd.);  J.  H.  Brunei  Noble,  8,  Great  George  Street,  Westminster  (vice- 
chairman.  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.);  G.  Balfour,  .M.P., 
til).  Queen  Street,  E.C.  (chairman,  Balfour,  Beatty  &  Co..  Ltd.);  A.  H.  Beatty. 
<i6.  Queen  Street,  E.C.  (managing  director,  Balfour,  Beativ  &  Co..  Ltd.);  \V 
Shearer,  66,  Queen  Street,  E.C.  (managing  director.  Hallour,  Beativ  &  Co., 
Ltd.l.  Qualification  :  1,000  shares.  Remuneration  as  fixed  by  the  company. 
Sniicitors  :   Rnncv   d-   Co..   42.    New  Bread   Street.    E.C.     The   registered  office  i. 

.11  i:«.  Ol n  Mt.-.i.  i;,c. 

Bartrum  Roylance  &  Co.,  Ltd.  (1H4,76'2). — Private  com- 
pany. R..);i>i.r.-.l  (").  tober  4lh.  Capital,  £."),(HIO  in  £1  shares.  To  take  ov.r 
the  business  of  an  electrical  enginei^r  and  contr;«-tor  carried  on  by  D.  H. 
Bartrum  at  Victoria  Buildings,  Manchester,  as  "  Bartrum  Rovlance  &  Co." 
The  first  directors  are  :  D.  H.  Bartrum,  61,  Cyprus  Road,  Southport  (per- 
manent governing  director  subject  to  holding  £1,<K)0  shares  or  stock);  A.  B. 
Waldron.  17.  Langdalc  Avenue,  Levenshulme.  Qualification  :  £500-  Re- 
muneration as  fixed  by  the  company.  Secretary  ;  D.  H.  Bartrum.  Registered 
office  :  40,  Victoria  Buildings,  Manchester. 

J.   Jones   &   Co.    (Nottingham),    Ltd.  (184,876).— Private 

company.  Registered  October  9lh.  Capital,  £3,500  in  £1  shares.  To  take 
over  the  business  of  an  electrical  engineer,  colliery  and  mill  furnisher,  iron 
founder,  and  manufacturer  of  and  dealer  in  machinery,  carried  on  bv  J. 
Jones,  at  Canal  Street,  Nottingham,  as  "J.  Jones  &•  Co."  The  subscribers 
(each  with  one  share)  are:  J.  Jones,  97,  Wilford  Crescent,  Nottingham,  ekx- 
trical  engineer;  C.  Jones,  97.  Wilford  Crescent,  Nottingham,  electrical  engi- 
neer. The  subscribers  are  to  appoint  the  first  directors.  Qualification  :  £350. 
Remuneration:  £25  per  annum.  Solicitor:  J.  A.  Simpson,  Parade  Chambers. 
South    Parade,  Nottingham. 

Henrion     Carbons,     Ltd.     (184,964). — Private    companv. 

Registered  October  12th.  Capital.  £5,000  in  £10  shares.  To  carry  on  the 
business  of  manufacturers,  importers  and  exporters  of  and  dealers  in  carbon 
and*  bronze  brushes,  arc-lamp  carbons,  and  all  electrical  carbon  manufactured 
articles.  The  subscribers  are  :  R.  A.  Serena,  !8.  Davies  Street,  VV.,  director, 
10  shares;  J.  Fagglc,  34,  Victoria  Street,  S.W.I,  secretary,  one  share.  The 
first  directors  are:  L.  Levi  (chairman).  R.  .A.  Serena  (managing  director). 
R.  Hccker,  P.  Gravier,  and  E.  Chedeville.  Qualification  :  £100.  Remuneri 
tion  as  fixed  by  the  companv.  Registered  office  :  34.  \*ictoria  Street,  Wea> 
niinster.  S.W. 

H.    Stanley    Prince,    Ltd.     (184,874).— Private   companv. 

Registered  October  Ihh.  Cipilal,  fl.tXK)  in  £1  shares.  To  carry  on  the 
business  of  manufaclurers  of  and  di-;ilers  in  electrical  machinery,  mechanical 
and  electrical  engineers,  &c.  The  subscribers  (each  with  one  share)  are  : 
H.  S.  Prince,  St.  Davids,  Montague  Avenue,  Brocklev.  S.l-:.4,  wireless  monii- 
facturcr;  A.  F.  L.  Crawford,  Dallas  House,  Dallas  Road,  Hendon,  N.\V.4, 
estate  agent.  The  first  directors  are  not  named.  Registered  office  ;  59.  'Chan- 
cery Lane.   W.C, 

Taylor's  Enftineering  Co..  Ltd.  (184,886").— Private  com- 
pany. Registered  October  9th.  Capital.  £2.000  in  £1  shares.  To  acquire  the 
business  ol  hydraulic  and  electrical  and  general  engineers  carried  on  by  J.  H. 
Taylor,  K.  T:ivlor  and  H,  Tavlor  at  56.  Canal  Street.  Manchester,  as  "Taylor 
and  Co."  The  first  direilors.  are  :  J,  H,  Taylor  (managing  director).  21.  Hythc 
Road,  Cheadle  Heath;  H.  Tavlor.  78.  Vienna  Road.  Kdgeley,  Stockport;  F, 
Taylor,  78,  -Vienna  Roa<l,  Edgelev,  Stockport.  Remuneration  as  fixed  by  the 
coiiipany.  Secretary:  H.  Taylor.  Registered  oflice :  56.  Canal  Street.  Man- 
chester, 

Rowe,   Hyde  &  Co.,    Ltd.    (184,818).— Private  company. 

Registered  0,-tober  6th.  Capital.  £900  in  £1  shares.  To  carry  on  the  business 
of  telegraph,  telephone,  radiographic;  electric  and  general  engineers.  &-c.  The 
subscribers  (each  with  one  share)  are  :  H.  G.  Cookson.  46,  Airedale  Road. 
Filing.  W.5.  accountant;  L.  A,  Anderson,  2.1.  Fleming  Ro.->d,  Kennington, 
S  F  17,  cl,-rk.  The  first  dir.-itors  are:  D.  S,  Ro<ye.  H,  A,  Hvde  and  L.  \V. 
Comer.     Solicitor  :   W,   A.  Zabell,   11.  Queen   \ietoria  Street,  E.C. 

Markethill  Electric  Litfht  &  Power  Co..  Ltd.  (N.L  5'2).— 

Private  company.  Registered  in  Belfast  September  29th.  Cipilal.  £2.500  in 
£1  shares.  To  carry  on  the  business  indiciteil  hv  the  title.  The  sub- 
.scribers  (e.ieh  with  one  sh.nre)  are  :  G.  Marshall,  Markethill,  Co.  Armagh. 
medical  practitioner;  J.  Morgan,  Markethill.  Co.  .-Vrmagh.  menhant;  \V. 
Sinfon  Markethill.  Co.  Armagh,  merchant:  Q.  H.  Fdwafds.  Markethill.  Co. 
Armagh,  merchant.  The  first  directors  are:  G,  Marshall.  I.  Morgan.  W. 
Sinton.  W,  H.  Edwards.  R.  Doyle,  R.  Small,  T.  Willis,  J  Millagh  and  M. 
Curran.  Qualification  :  SS  ordinary  sllaret.  Secretary  :  Geo.  D.  Ttylor, 
F.S.I.    Registered  oflice:  Mirktthlll,  Co,  Armagh, 
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Irradiant    Lamp    Works,    Ltd.    (184,935). — Private   com- 

panv.  Registered  OctoDer  lllh.  Capital,  £5,U00  in  £1  shares.  To  carry  on 
Ihe  business  indicated  bv  the  title  and  that  ol  engineers,  electricians,  Sc. 
The  first  directors  are  ;  K.  C.  Woolley,  39,  Exeter  Road,  Brondesbury,  N.W., 
.\.  R.  Warner,  24,  Upper  George  Street,  W.l;  J.  D.  Haupttnan,  5,  Broadhurst 
Gardens,  Hampsttad.  .\.\\'.  (Jualification :  £1.  Registered  office :  i,  Vernon 
Place,  Southampton   Ron.  \V.r. 

Charles  BelL  Ltd.  (184,5^25). — Private  company.  Regis- 
tered October  lllh.  Capital.  £15,000  in  £1  shares  ir..TOO  .i  per  cent,  cumul.i- 
live  preference  .ind  7,30U  ordinary).  To  take  over  tlw  business  of  a  mechanic. ,1 
and  electrical  engineer  carried  on  bv  Lazarus  Bell  .it  Bradford,  Yorks..  as 
••Charles  Bell."  The  first  directors  are:  La/arus  Bell,  1,  Carlton  Drive. 
Shipley  (permanent  governing  director);  Leonard  Bell,  20,  Redburn  Drive, 
Shipley;  H.  H.  Cassi,  U.  Woodvicw,  Manir.ghani,  Bradford.  Qualifirotion 
of  governing  director  :  1,000  of  the  shares  to  be  allotted  to  him  under  pur- 
chase agreenicnt.  Remunerationvot  governing  director:  £600  per  annum. 
Registered  ofBce  :   Iron  Works,   Bath   Street,   Leeds. 

Ernest   Mote  &  Co.,   Ltd.    (184,980).— Private  companv. 

Registered  October  12lh.  Capital,  £2.M0  in  £1  shares  (2,000  cumulative  10 
per  cent,  participating  preference).  To  adopt  an  agreement  for  the  sale  of 
all  the  properly,  undertaking  and  assets  of  Mote,  Miller  &  Robinson,  Ltd., 
and  to  carry  on  the  business  of  merchants,  manufacturers  and  agents  ol 
fancy  or  other  articles  in  Erinoid,  Galalith,  bone,  ivory,  ebonite,  vulcanite  or 
other  materials,  ic.  The  pei»lancnt  directors  are  :  E.  M.  Mote,  18a.  Bl.ack- 
hcath  Xale,  Blackheath,  S.E.3;  .\.  .nnderson,  5,  Essex  Court,  Temple,  E.C.4. 
Ihe  said  E.  M.  Mote  is  first  managing  director  at  a  remuner.ltion  (in  .iddi- 
lion  to  his  remuneration  as  a  director)  of  f2<50  per  annum  and  a  (uriher  la 
p.r  cent,  of  the  certified  net.  profits  remaining  in  any  year  after  ..  <livid.  nd 
ol  40  per  cent,  has  been  paid  on  the  issued  ordinary  share  capital.  Remunera- 
tion of  above  named  directors:  100  guineas  e.ich  per  annum;  of  other  directors 
as  filed  bv  the  companv.  Registered  office  :  I8.1,  Bl.nckheath  Vale,  Black- 
heath,  S.E.5.        ■ 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Dictograph     Telephones,     Ltd. — Particulars    of     ^£10,000 

debentures  authorised  July  10th.  1922,  charged  on  the  company's  undertaking 
and  property,  present  and'  future;  the  whole  amount  being  now  issued.  (The 
debentures  were  dated  July  10th,  but  executed  September  18th,  as  appears 
from  a  statutory  declaration  by   the  secretary.) 

T.  Jackson,  Sons  &  Co.,  Ltd.— First  mortgage  (debenture, 

d;  ted  October  2nd,  19-22,  to  secure  £2,000,  charged  on  the  company's  under- 
taking and  property,  including  uncalled  capital  (if  any).  Holders  :  Bank  of 
Liverpool  and  Martins,    Ltd. 

Thor  Electric  Safety  Lamp  Co.,  Ltd.— Particulars  filed  of 

£j,000  debentures  authorised  September  20th,  1022,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital,  the 
whole   amount  bein^g  now  issued. 

Radio  Appliances,  Ltd. — Debenture,  charged  on  the  com- 
pany's undertaking  and  propert\ ,  present  and  future,  including  uncalled 
capital,  dated  September  Uth,  1922.   lo  secure  £1.000.     Holder  :   K.  J.  Haywatd, 

Acme  Welding  Co.,  Ltd.— Issue  on  October  4th,  1922,  of 

£900  debentures,  part  ol  a  series   already    registered. 

Enterprise    Manufacturing    Co.,    Ltd. — Debenture    dated 

September  29th,  1922,  to  secure  £2.000.  charged  on  the  company's  undertaking 
ami  property,  present  and  future,  including  uncalled  capital.  Holder  :  E.  W. 
Abbott.  2,  Roxburghe   Mansions,    Kensington  Court,   W'. 

Moodys,    Ltd. — Debenture    dated   October   2nd,    1922,    to 

secure  £-200.  charged  on  the  company's  undertaking  and  property,  present  and 
future,  including  uncalled  capital.  Holder:  W.  A.  J.  Osborne,  Ballour  House, 
219,  Finsbury  Pavement,  B.C. 

CoX'Cavendish   Electrical  Co.,   Ltd.— Issue  on  September 

20th,   19-22,   of  £2,600  debentures,  part   of  a   series  already   registered. 

Electrical    Engineering   (West  Bromwich),   Ltd.— Further 

charge  <mi  40-2.  High  Street,  West  Bromwich,  dated  September  -27th.  19*22,  to 
secu?e  £1,300.  Holders  :  T.  A.  Nightingale,  5,  Bilhay  Street,  West  Bromwich  ; 
and   f..   J.   Nurse,   Princess  End,  Tipton. 

Ely  Gas  and  Electricity  Co.,  Ltd. — Issue  on  October  2nd, 

I9'22.  of  £1.600  debentures,    part   ol  a    series  already   registered. 

Specialities  (Liverpool),  Ltd. — Debenture  dated  Septem- 
ber 28th,  19-22,  to  secure  f.VXI.  charged  on  company's  undertaking  and  pro- 
perty, including  uncalled  capital.  Holders  :  Anli-Vibr.ition  Electric  Lamp  Co., 
Ltd.  • 

(for- 

debentures 
authorised    September   19th,   1922.    charged  on   Ihe   company's  undertaking 
property,    present    and    future,    including    uncalled   capital,    t' 
present   issue   being   £1,500. 


G.   H.   T.  Petersen   (Engineers'    Merchants),   Ltd. 

merly  Electric  Pullev-Block  Co.,  Ltd.).— Particulars  filed  ol  £2,i-)00  del 
authorised  September  19th.  1922.  charged  on  Ihe  company's  undertaki 
property,  present  and  future,  including  uncalled  capital,  the  amount 
present   issue   being   £1,500. 

Egham  and  Staines  Electricity  Co.,  Ltd.— First  mortgage 

debenture    dated   September   23lh.    1922.   to"  secure    £.10,000.   charged  on    certain 


amount  of    the 


land    at    Egh.i 
eluding    unci 


underlaking    and   other    property, 
ry   Solicitor. 


CITY    NOTES. 

Thp  directors  propose  to  raise  adflitional 
Marconi's         fniuls  by  the  creation  of  l'.'^,tMK),00n  short- 
Wireless  t<nii  tonvertible  debenture  .•stock,  of  which 
Telegraph  it    is   intended   to   issue    £],. 500,000    forth- 
Co.,  Ltd.  '-ith,  the  balance   remaining'  available  for 
i.48ue    as    and    when    circumstances    may 
require.    In  a  circular  to  the  shareholders  the  directors  state 
that  the  important  developments  of   the   cornjiany's   business 
which  have  recently  taken   place,  and  the    further    develop- 
ments which  arc  pendinc,  will  involve  considerable  additional 
capital   outlay.    In  particular   the   substantial    business,  both 
at  home  and  abroad  in  broadcastiniz,  thouph  adding  materially 
to  the  company's  revenue,   will  call  for  considerable  imance, 
at  least  for  some  little  time  to  come.      These  proposals  will 
involve  an  extension  of  the  borrowing  powers  of  the  directors 
which  are,  at  present,  limited    to   one-half    of    the  Dominal 


auiuunt  of  the  issued  capital,  and  also,  in  order  to  provide  for 
conversion  rights,  an  increase  of  the  ordinaiy  share  capital 
of  the  company.  An  extraordinary  meeting  of  the  company 
was  held  to-day  at  the  Connaught  Eooms,  for  the  purpose  of 
passing  the  necessary  resolutions,  one  of  which  provides  for 
increasing  the  capital  to  .t'4,000,000  bv  the  i-rcation  of 
±■1,000,000  ordinary  shares  of  ^1  each. 

The  report  for  the  year  ended  June  ^iOlh 
l;leitrol)tic  Zinc  states  plant  has  been  lu  operation  for  seven 
Co.,  of  njonths  only  and  the  production  represents 

Australia.  relatively  about  one-fourth  only  of  the 
estimated  annual  output  with  the  full 
30,000  h.p.  Constructional  work  is  approaching  completion 
and  the  lull  plant,  with  an  estimated  output  of  fiO  tons  zinc 
daily,  should  be  ready  before  January  1st  nest,  when  the  full 
30,000  h.p.  should  be  available.  Profit  on  the  working  account* 
for  seven  months'  operating,  after  allowing  ±''29,000  for  depre- 
ciation, was  ±'y3,811.  After  adding  ±1,49-2,  income  from  pro- 
perty and  sundry  receipts,  and  deducting  ±'l'i,789,  the  propor- 
tion of  administrative  expenses  chargeable  to  luodiictive 
i:j)erations,  and  providing  ±5,950  for  income  tax,  tiie  balance 
transferred  to  appro)iiiation  account  is  ,±'7t;,594.  Two  dividends 
have  been  declared  on  the  preference  .shares,  totalling  ±76,518, 
leaving  ±28,-29S,  or  6.]74'2d.  per  share  of  accrued  dividend  tu 
June   30th,  Idii,  inclusive. 

The  report  for  the  year  ended  June 
Drake  and  30th,  192'i,  shows  that  after  paymeut  of 
Uorham,  Ltd.  all  charges  and  making  provision  for  con- 
tingencies there  is  a  profit  of  ±4,005, 
plus  ±5,768  brought  forward,  and  ±3,669  reserved  but  not 
required  for  excess  profits  duty,  making  a  total  of  ±13,441. 
A  dividend  at  the  rate  of  4  per  cent,  for  the  year  requires 
±5,000;  there  is  put  to  writing  down  goodwill  to  ±15,000, 
£1,237;  to  special  reserve,  ±3,750;  and  there  is  carried  for- 
ward ±3,454.  "  The  past  year  has  been  unusually  difficult 
owing  to  the  over-taxed  condition  of  those  upon  whom  the  com- 
pany relies  for  lighting  orders,  and  the  .stagnation  in  indus- 
trial concerns.  There  has  b>een  a  considerable  fall  in  prices 
during  the  past  twelve  months,  and  consequent  reduction  in 
installation  costs;  these  are  now  unlikely  to  becouie  lower, 
as  trade  generally  is  improving,  and  coal — «-liich  is  the  ba.sis 
of  all  raw  material  prices — will  probably  rise  in  value.  Ihe 
company  has  been  engaged  in  the  development  of  broadciist- 
ing  receiving  sets,  which  are  being  manufactured  at  its 
works." 

Tht^  annual  meeting  was  held  on  Tues- 
Eastern  Tele=  day  last  at  Electra  House,  i'lii.sbury 
graph  Co.,  Ltd.  Pavement,  Sir  John  Denison-Peniler, 
G.B.E.,  K.C.M.G.,  in  tiie  chair.  Propos- 
ing the  adoption  of  the  report,  which  was  summarised  m 
our  last  issue,  the  chairman  said  that  he  referred  at  the  last 
meeting  to  the  work  on  hand  in  connection  with  the  laying 
of  additional  cables  and  the  renewal  of  certain  sections  of 
main  line  cables.  In  addition  to  the  i'1,000.000  provided  by 
the  increased  capital,  they  had  since  the  armistice  met  out 
of  the  general  reserve  fund  an  additional  sum  of  over 
±2,2.50,000.  Up  to  the  date  of  the  accounts  they  had  expended 
a  further  sum  of  .±700,000,  which  would  tie  dealt  with  at  a 
later  date,  together  with  the  balance  of  the  cost  of  the  new 
cables  to  be  laid  to  complete  the  programme  previou.sly  fore- 
shadowed for  strengthening  their  main  lines  to  the  Far  Ea.st 
ill  conjunction  with  the  Eastern  Extension  Co.  When  the 
whole  work  was  completed  it  would  place  them  in  a  very 
strong  position  and  enable  them  to  cope  with  a  lieavy  tratiic 
It  would  also  provide  sufficient  capacity  to  deal  in  the  sai^^s 
way  with  the  increase  in  the  volume  of  traffic  which  they 
hoped  would  result  when  the  general  trade  of  the  world 
recovered  its  normal  condition  and  automatically  expanded 
with  the  reign  of  peace.  He  was  glad  to  be  able  to  say  that 
the  new  cables  already  laid,  the  extensive  renewals  which 
had  been  carried  out  in  .some  of  the  older  sections,  the  intro- 
duction of  additional  automatic  apparatus,  and  bringing  the 
staff  up  to  its  normal  complement,  all  of  which  were  held 
up  during  the  war,  had  had  a  beneficial  effect  in  leducing 
the  delay  in  the  transmission  of  telegrams  and  had  improved 
the  system  generally.  They  hoped  to  complete  their  pro- 
gramme early  next  year,  when  they  would  be  in  a  position 
to  deal  satisfactorily  with  any  eventuality  that  might  arise. 
They  had  been  working  in  close  co-operation  with  the  Post 
Office,  acting  on  behalf  of  the  various  Government  Depart- 
ments and  with  India  and  South  Africa,  and  it  had  been 
agreed  to  extend  their  landing  licences  for  a  period  of  25 
years  subject  to  the  right  of  the  British  Government  to 
acquire  by  purchase  the  whole  of  their  cables,  plant,  land 
aniJ  stations,  &c.,  or  such  part  as  would  be  mutually  agreed. 
They  did  not  think  that  the  Post  Office  was  treating  them 
fairly  in  the  matter  of  competition  for  .\ustralian  traffic. 
Owing  to  the  practical  monopoly  they  had  for  the  collection 
and  delivery  of  telegrams  at  their  offices  all  over  the  country 
they  were  actively  supporting  the  Pacific  Cable  Board  route 
against  the  company's  route  to  Australia.  To  meet 
the  abnormal  expenditure  on  new  cables,  &c.,  they 
had  realised  part  of  their  reserve  fund  investments, 
and  incurred  thereby  a  loss  of  £122,798,  but  as 
provision  had  been  made  in  past  years  for  the  depreciation 
in  the  value  of  the  .securities,  they  withdrew  £90.000  from 
that  special  fund  and  charged  the  balance  of  the  loss  against 
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the  geiiurul  reserve  fuud.  There  still  remained  £1,000,000  in 
the  fund  set  aside  as  a  provision  on  account  of  investment 
fluctuations,  which  at  the  date  of  the  accounts  was  more 
than  sufficient  to  meet  the  difference  Ijclvveen  the  cost  of  the 
reserve  fund  investments  and  their  value  as  at  Decerabei- 
31st,  l'J21.  They  had  been  ini'ormed  by  the  fudo-European 
Telegraph  Co.  that  the  latter  hcjped  to  have  its  line 
between  Great  Britain  and  Teheran  restored  .shortly.  This 
line,  in  conjunction  with  the  Indo-European  Telegraph  De- 
partment's system  via  the  Persian  Uulf,  would  restore  the 
alternative  route  to  India,  which  was  interrupted  when  war 
broke  out.  Mr.  F.  .\.  John.son  seconded  the  inntion,  which 
was  carried  without  discussion. 

The  Nassau  Cable   W'orka  Co.,  of  Halger, 

German  which  was  constituted  in  1920,  reports  net 

Companies.        profits  of  lid,m)  marks  for  1921-'2'2,  and  a 

dividend  at  the  rate  of  20  per  cent. 

The     Brandenburg     Carbide    ilf    Electricity    Works    Co.,    of 

Berlin,  earned  net  profits  of    1,280,0(1(1   marks  in  1921  21.   as 

contrasted   with   810,(X)0  marks   m    (he   previous    year.       The 

dividend  is  at  the  rate  of  10  per  <ent..  as  in  1920-21. 

The  report  of  the  Rheydt  Gable  Works  Co.,  of  Rheydt, 
refers  to  the  increases  in  the  share  capital  to  84,000,000  marks' 
which  were  carried  out  in  1921-22,  and  states  that  the  net 
profits  amounted  to  18,830,000  marks,  as  contra-steel  with 
9,120,000  in  1920-21.  It  is  proposed  to  pay  a  dividend  at  the 
rate  of  20  per  cent,  and  a  bonus  of  10(")  marks  per  share -on 
24,000,000  marks  and  10  per  cent,  on  49,.500,OO0  marks.  A 
large  number  of  uncompleted  orders  is  stated  to  have  been 
brought  over  into  the  new  financial  year. 
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STOCKS    AND    SHARES. 


Shropshire  &  Worcestershire  Electric  Power  Co. — .Accord- 
ing to  the  Financial  Tmi'f.s,  an  extraordinary  meeting  of  this 
company  is  to  be  held  on  October  25th  for  the  purpose  of 
considering  a  resolution  that  the  Severn  Main  Power 
Supply  be  a  separate  undertaking  of  the  company.  The 
capital  and  moneys  authorised  to  be  raised,  150,0(J0  shares 
of  £1  each,  numbers  660,001  to  810,000  inclusive,  and  borrow- 
ing powers  to  the  extent  of  £850,000  are  to  form  the  separate 
capital  of  the  company  in  respect  of  the  Severn  Main  Power 
Supply. 

Zurich  Electrical  Bank. — The  accounts  of  the  Bank  fiir 
Elektrische  Unternehiuuugen,  of  Zurich,  after  the  allocation 
of  3,012,000  fr.  to  the  fund  for  uncovered  differences  in  ex- 
change, as  compared  with  2,086,000  fr.  in  1920-21,  show  a 
surplus  of  102,000  fr.  for  1921-22,  as  against  112,000  fr.  in  the 
preceding  year.  Under  the  circumstances  the  shareholders 
remain  without  any  dividend  also  for  the  past  year. 

Montreal  Tramways  Co.,  Ltd. — .Accounts  to  June  30th 
show  net  income  $524,004,  out  of  which  four  quarterly  divi- 
dends of  2J  per  cent,  have  been  paid,  plus  $916,709  brought 
forward.  After  deducting  $198,388  for  two  deferred  quarterly 
dividends  on  common  stock  to  September  30th,  1919,  the 
carry-forward  is  $844,983. 

West  African  Telegraph  Co.,  Ltd. — Gross  revenue  for 
1921,  £76,32:3;  expenses,  £46,521;  profit,  £29,801,  plus  £4,170 
income  tax  refunded.  £1,154  has  been  allocated  to  corpora- 
tion tax  charges,  and  £20,000  transfeiTed  to  general  reserve. 
.After  payment  of  dividend  of  4  per  cent.,  free  of  tax,  £3,599 
is  carried  forward. 

Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd — The  profit 
for  1921  totalled  £438,888,  against  £675,180  for  1920,  plus 
£921,329  brought  forward.  The  total  dividend  for  the  year 
on  the  ordinary  shares  amounted  to  5  per  cent.,  as  against 
10  per  cent,  for  the  previous  year,  and  £8.32,092  is  carried 
forward. 

Costa  Rica  Electric  Light  and  Traction  Co.— It  is  stated 
that  the  dii-ectors  have  decided  to  pay  fourth  issue  of  de- 
ferred interest  warrants.  Serial  No.  43,  due  July  1st,  1919,  on 
November  1st,  together  with  accrued  interest  for  three  years 
and  three  months  to  October  31st,  1922. 

Victoria  Falls  and  Transvaal  Power  Co. — The  net  earn- 
ings of  the  company,  including  those  of  the  Rand  Mines 
Power  Supply  Co.,  Ltd.,  for  the  quarter  ended  June  30th, 
1922,  amounted  to  £225,226,  before  providing  for  taxation. 

IndoEuropean  Telegraph  Co.,  Ltd.— rlnterim  dividend  for 
the  half-year  ended  June  30th  at  the  rate  of  5  per  cent,  iier 
annum,  free  of  tax. 

Brazilian   Traction,    Light   &    Power   Co. — The  directors 

have  declared  a  dividend  of  1   per    cent,    on    the    ordinary 
stuck. 

Yates  &  Thorn,  Ltd.— Dividend  of  7.\  per  cent.  nctua\  for 
the  year;  £50,(XIO  to  reserve,  carrying  forward  £1,507. 

Vera  Cruz  Electric  Light,  Power  &  Traction  Co.,  Ltd.— 

Interim  dividend  of  5  per  cent,  actual  on  ordinary  shares. 

Cuban  Telephone  Co. — A  dividend  of  $1.50  per  share,  less 
income  tax,  on  the  common  stock  is  to  be  paid. 


...  TCESIlAY    EvtM  .(, 

iHi,  prospect  of  a  General  Election  before  the  end  of  t),. 
.vear  lias  not  affected  the  Stoc-k  Exchange  markets  to  ;,t> 
particular  extent.  Politics  mix  ill  with  finance,  and  ih, 
invariable  result  of  a  General  Election  is  to  unsettle  meu', 
minds,  diverting  their  attention  from  the  more  practical 
things  of  hie  to  the  contnoversies  of  the  rival  political  parties. 
Were  there  to  be  any  genera]  expectation  of  a  return  to 
po«.-r  ol  the  Labour  party,  the  stock  markets  would  prob- 
ably show  an  easier  tendency,  but  in  the  majoritv  of  cases 
prices  are  well  maintained,  and  there  i«  a  lot  of  business 
doing  in  the  popular  favourites.  So  far  as  investment  values 
are  concerned,  these  are  wcdl  held,  and  in  the  big  markets 
the  only  section  to  show  any  languor  on  account  of  pubUc 
neglect   is  that  for  Home   Raihvav  stocks. 

I  ndergiounds  are  easier  on  the  week,  falls  having  oc- 
.  uired  m  Metropolitan  ordinary,  bi.strict  and  Undergronml 
.shillmg  shares.  So  far  as  the  trunk  lines  are  concerned  this 
week  s  conference  of  managers  in  connection  with  fare  re- 
vision is  not  viewed  with  any  particular  favour,  since  nobo<lv 
can  tell  what  effect  a  reduction  in  charges  would  be  likely 
to  have  upon  dividends.  Nothing  more  has  been  heard 
of  the  possibility  of  the  South-Ea.stern  Railway  starting  its 
anticipated  scheme  for  extensive  electrification,  nor  is  it 
thought  that  any  announcement  will  be  made  until  after 
the  terms  of  the  grouping  of  the  Southern  railways  have  been 
made  public. 

It  was  an  unpleasant  surprise  for  Marconi  shareholders  to 
be  infonned  that  the  company  intends  to  take  powers  for 
the  innnediate  issue  of  IJ  million  debentures,  convertible 
into  shares.  Before  this  was  known,  the  price  of  Marcoms 
hardened  a  trifle  over  50s.;  the  announcement  caused  a 
drop  to  2  5/16,  from  which  a  recovery  to  2  7/16  ensued. 
On  Friday  in  this  week,  the  directors  meet  the  shareholders 
m  order  to  lay  before  them  full  particulars  of  the  board  s 
intentions,  when,  no  doubt,  a  comprehensive  speech  from 
the  chairman  will  clear  up  some  of  the  points  upon  which 
there   is  at   present  confusion   and    uncertainly. 

The  mild  boom  in  broadcasting,  especially  among.st  tho.'c 
who  like  to  dabble  in  electrical  matters,  continues  through- 
out the  country,  but  it  has  not  attained  anything  like  the 
dimensions  to  which  it  has  risen  in  America.  New  York, 
according  to  an  American  just  over,  has  dozens  of  broad- 
casting stations.  In  the  circumstances,  it  is  not  surprising  that 
Radio  Corporations  should  have  been  in  demand  in  New  York. 
The  price  has  risen  to  22s.,  the  preferred  bemg  stationary  at 
14s.  9d. 

Several  of  the  Eastern  stocks  and  shares  are  decidedly 
better,  though  the  improvement  is  not  particularly  notice- 
able in  the  official  quotations.  There  is,  however,  a  demand 
for  Eastern  ordinary,  Extensions,  and  Westerns.  In  other 
cable  issues,  the  market  is  as  quiet  as  usual. 

Charing  Cross  ordinary  shares  are  J  up  at  7i.  County 
ordinary  has  recovered  to  28s.  9d.,  and  the  new  shares  are 
a  little  better  at  3s.  premium;  the  preference  keep  firm  at 
2s.  premium.  Metropohtans  continued  their  advance,  and 
stand  now  at  6i.  South  Londons  have  been  dealt  in  round 
about  £4  per  share,  and  Londons  are  in  anxious  demand  up 
to  56s.  3d.  Westminsters  have  begun  to  move  up  again, 
and  now  command  7J,  The  strength  of  the  market  is  pro- 
nounced. 

Anglo-Argentine  Tramways,  after  a  prolonged  period  of 
neglect,  have  come  to  life,  and  the  first  preference  at  3i  show 
a  rise  of  5s.  The  seconds  are  steady  at  31.  Brazil  Tractions 
rose  to  49,  on  the  announcement  of  what  is  now  coming  to 
be  regarded  as  the  usual  quarterly  dividend  of  1  per  cent. 
The  preferred,  however,  drooped  to  901.  In  British  Columbia 
Railways,  the  preferred  stock  at  68  is  2  points  higher. 
Mexicans  are  also  a  little  better,  a  gain  of  2J  to  42J  ui 
Mexico  Trams  seconds  being  the  outstanding  feature.  The 
news  from  the  country,  however  is  still  meagre,  and  bond- 
holders in  its  utility  companies  begin  to  get  restive  about 
the  long  suspense. 

Babcock  &  Wilcox  at  3  1/16  are  J  up.  favourable  riunours 
being  circulated  with  regard  to  the  next  dividend.  Iron  and 
steel  shares  generally  are  a  little  better.  .Armstrongs  ad- 
vanced upon  the  announcement  of  a  substantial  new  con- 
tract. Callenders  rose  to  2J,  and  British  Insulated  ordinary 
at  43s.  3d.  are  6d.  lower.  Cromiitons,  although  quoted  at 
15s..  chaused  hands  at  18s.  9d.  the  other  day,  the  samo 
price,  by  the  way.  to  which  Englisn  Electric  preference  have 
drooped.  No  further  change  has  occurred  in  Metropolitan- 
Vickers  preference  or  other  of  the  manufacturing  companies' 
shares. 

The  rubber  market  has  come  along  with  a  rush.  Tlie 
popular  fancy,   stirred   by    the  possibility   of   rubber  rising 
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once  more  to  Is.  and  over  per  lb.  has  gone  "all  out,"  in 
order  to  be  early  in  the  field  with  purchases  of  the  better- 
class  shares.  In  the  excitement; '  practically  everything  has 
been"  advanced,  and  the  burning  question  of  the  nioruent 
is  whether  this  is  going  to  be  maintained  or  not, 

British  Electric  'I'laction  ordinary  at  59i  is  IJ  higher.  The 
6  per  cent,  participating  preference  stands  at  90J,  the  5  per 
cent,  perpetual  debenture  having  gone  back  to  89J.  London 
and  Suburban  Traction  preference  have  improved  to  9s.  3d. 
Shanghai  Electric  Construction  ordinary  shares  are  10s. 
better  at  19i,  and  Yorkshire  West  Riding  ordinary  at  15s. 
have  gained  a  shilling. 

On  the  other  hand.  Para  Electric  Railway  5  per  cent,  first 
debenture  stock  has  fallen  to  52i;  Midland  Counties  Electric 
ordinary  at  15s.  6d.  and  the  7J  per  cent,  mortgage  deben- 
ture stock  at  102  are  both  shghtly  better.  New  Midland 
Electric  7  per  cent,  preference  have  gone  back  to  '2U.  3d, 
Newcastle-on-Tyne  5  t>er  cent,  preference  to  14s.  Od.,  though 
the  last-named  company's  debenture  stocks  have  improved 
to  90J  for  the  4J  per  cent,  first  debenture,  and  104  for  the 
6  per  cent,  second  debenture.  North  Metropolitan  piofcr- 
ence  are  in  request  up  to  21s.  3d.  Notting  Hill  ordinary  re- 
main at  2J,  the  6  per  cent,  preference  at  9i  showing  a  ri.se 
of  the  fraction  on  the  week.  South  Metropolitan  ordinary 
went  back  to  27s.  6d.,  Urbans  to  22s.  fid.  The  4§  per  cent, 
first  debenture  stock  of  the  latter  company  has  gained  4i 
points  at  70,  and  Yorkshire  Electric  5i  per  cent,  debenture 
stock  at  101  is  slightly  better.  These  prices  are  meutiened 
becau.se  they  do  not  occur  in  a  good  many  of  the  share-lists 
that  are  published,  and  the  market  in  most  of  them,  being 
restricted,  alterations  are  liable  to  be  overlooked  by  those 
who  are  in te refuted. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   Eleotbioitt  Companies. 


Dividend 

Price 

Oct.  17, 

1923. 

Rise  or 
fall. 

Yield 

P.O. 

I9iW. 

1931, 

firompton  0rdinar7       

la 

13 

ei 

— 

£1    1    2 

Charing  Cross  Ordinary 

e 

9 

li 

■*-      H 

t;   (J   0 

do.       do.        do.       a  Pret. 

a 

4i 

4 



6  19     6 

Chelsea        

6 

6 

6i 

+      J 

4  12     4 

City  of  London     

U 

14 

93W 



6  18     0 

do.       do.           6  per  oent.  Pref.... 

6 

6 

38/- 

... 

6     4     4 

County  of  London          

B 

8 

l,v 

-H   I'.i 

6  11     4 

do.            do.        6  per  cent.  Pref.... 

6 

6 

^ 

— 

6     4     4 

Kensington  Ordinary      

9 

10 

7* 

— 

6  13     4 

London  Electric 

9i 

4 

2i 

— 

4  11     5 

do.         do.          6  per  oent.  Pref.... 

6 

6 

6 

— 

5  17     1 

Metropolitan         

7, 

7 

6i 

+  i 

5  19    0 

do.                      4j  per  oent.  Pref.... 

4i 

4i 

4 



6  12     fi 

St.  James'  and  Pall  MaU         

la 

19 

9* 



fi  11     C. 

South  London       

7 

7 

4 

— 

7     0     0 

South  Metropolitan  Pret 

7 

7 

1-% 

— 

6  18     0 

Westminster  Ordinary 

10 

10 

73 

+     * 

6  ;)  0 

Tbleobaphb  and  Telephones, 

Anglo-Am,  Tel.  Pref      

6 

6 

102 

_ 

6  17    8 

do.            Def 

li 

84/6 

33i 



7    8    8 

Chile  Telephone 

6 

6 

6 



6    0    0 

Cuba  Sab.  Ord 

7 

7 

8ixd. 



8  12    4 

Eastern  Extension         

10 

10 

IBS 

+     i 

6    6    8 

Eastern  Tel.  Ord.           

10 

10 

186J 

+  2 

6    7    8 

Globe  Tel.  and  T.  Ord 

10 

10 

183 



6    6     8 

do.         do.      Pret 

6 

6 

11* 



6    4     4 

Great  Northern  Tei 

34 

33 

asj 

-i 

7  15     C, 

Indo-European     

10 

10 

RSi 

+1 

7     1     0 

Marconi       

36 

16 

2rt 

+   v.: 

6   a   0 

Oriental  Telephone  Ord 

13 

19 

af 

*6    1    1 

United  R.  Plate  Tel 

B 

8 

6i 

— 

•B  16    0 

West  India  and  Panama         

NU 

Nil 

SI- 

« 

Nil 

Western  Telegraph       „       

10 

10 

m 

— 

»B    8    1 

Bomb  Rails. 

Central  Loodon  Ord,  Assented 

t 

4 

67 

_ 

6  19    6 

MetropoUlan 

li 

9i 

62* 

-3J 

4    6    9 

do           Dlstrlot 

Nil 

1 

40 

-1 

a  10  0 

Dndergroond  Eleolrlo  Ordinary 

Nil 

,N11 

34 

— 

Nil 

do,              do,      "A"    ... 

Nil 

INII 

7/6 

-6d. 

Nil 

do,              do.      Inoomel       ». 

8 

« 

8r,4 

-11 

•4  12    7 

FoBEiaN  Tbamb,  fto, 

Anglo-Arg.  Trams,  First  Pret. 

H 

M 

Bg 

+  } 

7  11    0 

dOi           do.       and  Pref 

Nil 

»i 

— 

7    2    0 

do.           do.       Bperoenl.  Deb. ... 

6 

6 

80i 

_ 

6     4     3 

Brazil  Tractions 

Nil 

Nil 

411 

+   3 

R    H     4 

British  Columbia  Eieo.  RIy.  Pee.    ... 

fi 

B 

764 

6    9    9 

do.           do.           Preferred    ... 

e 

98/- 

68 

■^2 

•7    0    0 

do.           do.           Deferred     ... 

8 

1347- 

71J 

— 

♦8  12    6 

do.           do.           Deb 

4i 

41 

76xd 



6  18     4 

Mexico  Trams.  6  per  oent.  Bonds     ... 

NU 

Nil 

72» 

-^2 

7     1  10 

do.       do.  6  per  oent.  Bonds    ... 

Nil 

Nil 

42iy 

+  2J 

NU 

Mexican  Light  Common 

Nil 

Nil 

19 

Nil 

do.            Pref 

Nil 

Nil 

49 

— 

Nil 

do.            Isl  Bonds        

Nil 

6 

86 

+  1 

7  14    6 

MAjrUPAOTTTBINO  OOMPAKim 

Baboock  4  Wilcox          „ 

IB 

18 

•v. 

+  i 

6    4     0 

British  Aluminium  Ord. 

10 

5 

17 '9 

6  12    8 

British  Insulated  Ord 

IB 

IB 

48/.S 

-Cd. 

6  IS    7 

Callenders „.       ,„ 

IB 

16 

9i 

+  A 

6  l.'i     4 

SJPrel 

ei 

ei 

di 

6  16     7 

Orompton  Ord 

10 

6 

_ 

6  18    4 

Edison-Swan         

10 

Nil 

8/- 



Nil 

do.       do.    6  per  cent.  Deb. 

s 

B 

64 



7  16    4 

Electric  Construction    

10 

10 

2.5/6 



7  17    0 

English  Blootrlo 

8 

B 

16'0 



0    7    0 

do.          do.      Pref 

6 

B 

IS/'.) 

-  'M. 

6    8    0 

Gen.  Eleo.  Pret 

6i 

6i 

31/8 

6     9     4 

do.        Ord 

10 

6 

18/6 

-6d- 

6    8     1 

Henley         

U 

16 

9 



6    9  10 

do.     IJPrel 

n 

4i 

4 



B    9  10 

India-Rubber        

10 

i 



Mel.-Vlckert  Pref. 

8 

8 

2£ 

-4 

8  U     9 

Siemens  Ord,         _       _       „       „ 

10 

10 

9fi/9 

•7  16     4 

SatographOon.    >      _.      _      _ 

M 

M 

96i 

— 

•4  U    S 

*  DtTUuds  paid  frea  of  Inoome  Tax, 

MARKET    QUOTATIONS. 

It  ."ihould  be  remembered,  in  making  use  of  the  figures  apjiearni/ 
in  the  following  list,  that  in  some  casta  the  prices  are  only  genera 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  October  18th. 


CHEIMICALS.    &c. 

Latest       . 
Price. 

Fortnight's 
Inc.  orfleo. 

a  Acid,  Oxalic 

per  lb. 

7jd. 

a  Ammoniac,  Sal         

per  ton 

£68 

a  Ammonia,  Muriate  (large  crystal) 

£m 

a  Bisulpiiide  of  Carbon       

" 

a  Borax 

±•30 

a  Copper  Sulphate      

£26  10s. 

a  Potash,  Chlorate      

per  lb. 

Ed.  to  Sid. 

a        „        Perohlorate          

7|d. 

a  Shellac           

per  cwt. 

£U  16s. 

a  Sulphur.  Sublimed  Flowers 

i-9  10s. 

30s.  dec.  > 

a         ..        Lump       

£S 

£2  dec,  . 

a  Soda.  Cbiorate         

per  lb. 

3M. 

... '  .  -^ 

a      .,      Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

6d. 

METALS.    &c. 

b  Aluminium,  Ingots 

per  ton 

£100 

b  ■         „            Wire 

per  lb. 

1/9  to  2/6 

6            „            Sheet 

1/f.  to  2/- 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

Grade  I    pertonnet 

£159 

£5  inc. 

Grade  II 

£111 

£3  inc. 

Grade  III            

£66 

£2  inc.    . 

e  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

9*d. 

c      .,      Tubes  (solid  drawn) 

Il3d.  to  1/- 

c      ,,      Wire,  basis 

95d. 

c  Copper  Tubes  (solid  drawn) 

1/li 

c        „      Bars  (best  selected) 

per  ton 

£96 

c       „      Sheet 

„ 

£96 

c        „      Rod 

£9fi 

d       .,      (Electrolytic)  Bars 

£71  153. 

15s.  dec. 

d       „                „            Sheets 

£145  10s. 

d       „                „            Wire  Rods 

£81  16s. 

16s.  dec. 

d       .,                ..            H.C.  Wire 

per  lb. 

10i>.d. 

tfed.  dec. 

f  Ebonite  Rod 

3/6 

/       „      Sheet 

SI- 

a  German  Silver  Wire         

2/6 

t  Gutta-percha,  fine 

12/6 

b  India-rubber,  Para  fine    

1/- 

I3d!'ine. 

/  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

92s.  6d.  to  96s. 

/     „      Wire.galv.  No.  8,  P.O.qual. 

£24 

g  Lead.  English  Pig 

£96  lOs. 

58.  inc. 

g  Mercury         

per  bot. 

£lJ10s. 

16s.  dec.    . 

e  Mica  (in  original  oases)  small    ... 

per  lb. 

8d.  to  3/- 

e      ,.              ,.                medium  ... 

4/-  to  8/- 

e      ..              ,,                large 

10/-  to  20/-  4  up, 

p  I'hosphor  Bronze,  plain  castings 

,, 

1/1 

p                  .,     drawn  bars  and  rods 

1/3 

p                   ,,     rolled  strip  &  sheet 

1/2* 
1/34 

P                   ,,     wire     

o  Platinum         

per  oz. 

£96 

d  Silicium  Bronze  Wire      

per  lb. 

1/1 

r  Steel,  Magnet,  in  bars      

1/- 

o  Tin,  Block  (English)        

per  ton 

£170  10s. 

£7  l.'is'.  inc. 

n     ..     Wire,  Noa,  1  to  16    

per  lb. 

8/- 

Quotations,  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 
b  Edward  Till  &  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  NepL-^w.  Ltd. 
a  P.  Ormiston  &  Sons. 
o  Johnson,  Matthey  &  Co..  Ltd. 
p  C.  CUfford  &  Son,  Ltd. 


r.    W.  F.  Dennis  &  Co. 


I.oadon  Electrical  Engineers. — ."Mter  an  interval  of  four 
years  the  old  headquarters  of  the  London  Electrical  Engi- 
neers has  once  more  assumed  its  normal  ajipearance  arid 
ii'iruiting  is  in  full  swing.  The  unit  forms  the  Searchlight 
'loutiugcut  of  the  3rd  Air  Defence  Brigade,  whose  role  is 
the  defence  of  fjondon  against  aircraft.  It  has  an  establish- 
ment of  ;;l)out  SIX)  all  ranks,  under  the  command  of  Lieut- 
Ool.  K.  Edgecumbe,  who,  it  may  be  added,  joined  the  London 
Electrical  Engineers  as  a  sapper  nearly  25  years  ago.  The 
conditions  of  service  are  practically  the  same  as  they  were 
in  pre-war  days,  except  that  the  pay  and  allowances  are  on 
a  considerably  more  liberal  scale.  Application  for  further 
particulars  should  be  made  to  4G,  Regency  Street,  West- 
minster, between  the  hours  of  6  and  8  p.m.  on  any  week-day 
except  Saturday. 

The  Ijondon  Electrical  Engineers  Old  Comrades'  Associa- 
tion is  holding  the  final  concert  of  the  1921-22  season  at 
the  Bridge  House  Hotel  this  (Friday)  evening,  when  full 
particulars  of  the   new   unit  will   no  doubt  be  announced 

Unemployment  Return.s. — The  Labour  Ministry  reports 
that  on  September  25th  there  were  l,31i),!)(X)  persons  registered 
at  the  Employment  Exchanges  in  Great  Britain  as  wholly 
unemployed.  The  corresponding  figure  for  September  18tn 
was  1..32],667,  an  increase  of  .3,19t),  as  compared  with  Septem- 
ber 11th,  and  on  September  25th  a  decrea.se  of  1,767,  as  com- 
pared with  September  18th.  The  total  for  September  25th  was 
503,8.33  less  than  at  the  beginning  of  last  .Tanuary.  The 
number  working  ^hoit  time  and  drawing  lienefit  for  intervals 
of  unemplovrncnt  was  .58,900  on  Septend)or  25th,  as  com- 
pared with  58,902  on  September  18th,  and  934,780  on  July  Ist, 
ma..— The  Timet. 
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THE     WIRELESS     EXHIBITION. 


The    First    All-British    Show, 


iCoiicluJcd  from   p.  o:il,) 


The  MKTKoi'OLiTAN-VitKEBS  Electiucai.  C6.,  Ltd.,  hail  a, 
display  of  "  Cosmos  "  radiophones,  including  crystal  and 
valve  sets,  note  amplifiers  and  loud-.speaking  attachments. 
The  firm  has  devised  a-  mains  attuchuirnt  to  enable  a  d.c. 
supply  from  the  house  mains  to  be  used  and  thus  'avoid 
batteries  and  dry  cells  in  connectii.u  with  valve  sets."  A 
feature  of  the  exhibit  was  the  .scale  model  of  fjie  well-know  ii 
Metropolitan- Viukers  water  tower,  aerial,  luid  mast  by  means 
of  which  the  tirmV  experimental  wtirk  is  done.  The  small- 
est type  of  radioi>hone  made  by  the  firm  will  enable  th<; 
user  to  bear  anything  from  a  broadcasting  station  situated 
within  a  radius  uf  apiinjxiiuately  ten  miles.  Material  for 
the  aerial  and  eaith  system  is  provided  with  these  sets.  The 
receiving  instrument  cuiisists  essentially  of  a  tuner,  detector, 
and  a  telephone,  to  which  is  added  the  aerial  outfit.  The 
tuner  consists  of  a  variometer  made  up  of  two  coils  of  insu- 
lated wire  mounted  concentrically,  one  of  which  can  be 
turned  with  respect  to  the  other  by'a  h.indle  into  any  position 
go  that  the  current  in  the  tm'ns  of  the  moving  coil  either  op- 
poses or  assists  that  in  the  stationary  coil.  A  series  con- 
denser is  provided  with  alternative  ikerial  terminals  arranged 
.  so  as  to  ix'rmit  equally  satisfactory  tuning  on  either  a  long 
or  short  aerial.  Tie  tuning  handle  operates  over  a  graduated 
scale,  and  a  slot  is  provided  in  the  pointer  through  w-hich 
this  scale  can  be  marked  by  the  operator  to  show  the  tunmg 
position  for  any  particular  station.  This  mark  will  enable 
the  same  station  to  be  easily  picked  up  on  future  occasions. 
The  detector  is  of  the  crystal  type,  and  a  spaj-e  crystal  is 
provided  with  each  set.     No  batteries  are  required. 

The  whole  of  the  apparatus  is  complfjtely  self-contained  m 
a  neat  wooden  case  in  which  there  is  also  space  to  pack  away 
the  head  telephones  when  not  in  use. 

The  ■■  Ccsnios  "  valve- set  has  a  radius  of  approxinuitely 
fifty  miles,   using   head  telephones,   and  this  range   may    be 


increased  by  the  addition  of  an  amplifying  unit  up  to  about 
'200  miles,  or  for  distances  up  to  about  fifty  miles  a  loud- 
six'aking  telepljoue  can  be  used.  In  accordance  with  the 
regulations  laid  down  by  the  Postmaster-General,  the  "  Cos- 
mos "  valve  .sets  are  not  fitti-d  with  reaction  circuits  and 
are  incapable   of  generating   oscillations   in   the   aerial. 

The  set  consists  of  a  compaet  two-valve  receiving  and 
amnlifying  unit,  comprising  a  tuning  varioineter.  one  high- 
frequency  amplifying  valve  and  one  rectifying  valve,  and  a 
filament  regulating  rheostat,  all  mounted  in  a  neat  hard- 
vyood  case,  together  with  batteries  and  n  pair  of  higii-re- 
8i,stanee  head-telephones.  Material  for  the  aerial  and  earth 
system  is  provided  with  each  set.  The  tuning  variometer 
hlis  all  the  features  of  the  crystal,  set.  The  valves  are  of 
the  Mullard    "  Ora  "   type,    ami    are   interchangeable. 

R<'sidents  in  Mats,  hotel  apartments,  and  places  where  the 
erection  of  an  aerial  is  out  of  the  questioli  will  lie  intQiested 


to  learn  that  a  coiuplefe  rcceiViiii;  set .  eutloiied .  in  a  cabinet 
without  any  external. Vires  or ;c0nnection6  of  any  kind  ha.i 
been  designed  by  Radio  Instki'Mknts,  'Ltd.,  The  receiver, 
of  which  fig.  '.)  is  ,in  ilhi.'^tration.  lonipri.ses  a  7-valve  svt  witli 
a  frame  aerial  Utteil  to  the  lid  of  a  cabinet  of  iteriod  or 
other  design  in  \\liicH  is  included  a  "n>U(l"speaEer-.and  the 
necessary  liit;h-  and  low-i>res.sure  batterii-s.  the  latter  l>eitig' 
acxommodated  in  a  cupboard  in  a  lower  part  of  the  cabinet. 
To  receive  broadcast  telei>hijn,y  it  is  only  necessary  to  o[K-n 
the  lid  of  the  instrunit:ut  and  to  manipulate  three  knobs 
which  control  the  tuning  circuits.  lJ(x>rs  are  fitted  to  the 
loud  speaker  which  can  be  opened  or  closed  thereby  reducmg 
or  increasing  the  .soun<l  as.  required.  Three  high-frequenc\ 
iutervalve  tran.sformers  fitted  with  tapping  points  on  tin- 
windings  and  controlled  by  a  coupled  swiR-h  for  simultaneoos 
operation,  are  connected  with  the  fir.st  three  valves;  tiii- 
fourth  valve  acts  as  a  det«'ct<)r,  the  last  three  valve*  l>einj; 
coupled  through  auHio-frequency  transformers.  The  frame 
aerial  in  the  lid  is  hinged  so  that  it  can  swing  through  an 
angle  of  90  deg.  for  obtaining  the  ma>dmum  volume  of 
sound  according  to  the  direction   of  the  transmitting   station. 

The  DuBiLiER  CoNDEXsWf  Co.  (I'JJl),  Ltd. — This  firm's  pro 
ducts  are  too  well  known  to  need  any  introduction,  but  a 
novel  pattern  of  variable  air  condenser  (known  as  the 
"  Sphericou  ")  was  .shown,  in  which  the  electrodes  are  in  the 
form  of  hemispherical  shells,  fixed  and  movable  shells 
being  interleaved  with  one  another  somewhat  similarly  to 
the  arrangement  of  the  moving-vane  conden.ser.  This  ar- 
rangement .secures  great  mechanical  rigidity  and  ensures 
constancy   of  calibration.  , 

An  apparatus  of  special  interest  which  \vas_  also  exhibited. 
is  a  device  for  enabling  the  ordinary  house  eh-ctric  lighting 
wires  to  be  used  as  radio  receiving  aerials.  In  the  ordinary 
way  it  is  not  possible  to  utilise  the  house  wiring  as  a  re- 
ceiving aerial  without  ; fir.st  switching  oiT_  (he  current  at  the 
main  switch  where , it  .enters  the  l)uildii|g,  as  otherwise  a 
.short  circuit  would  re.sultan,d  the  receiver  wimld  be;dani!vged. 
The  use  of  the  "  I),ucoi;i  ."  atta<-hment  obviat*>s  this.  It  is 
tested  to  withstand  •2,0()0  vofts  so  that  safety  is  assured  with 
no  possible  risk  of  shocks  when -handling,  the  apparatus  with 
the  current  switched  on.  The  attachment  is  designed  for 
inserting  directly  into  an  electric  lamp-holder  and  is  pro- 
vided with'  terminals  for  attaching  a  wire  to  the-  aerial 
terminal  of  the  receiving  apparatus. 

The  Automatic  TEi.Kriio.Nt:  Manuf.actuking  Co.,  Ltd.,  ex- 
hibitetl  a  range  of  practical  acces.sories.  The  method  of 
securing  thie  A.T.M.  telephones  to  the  headbands  is  worjhv 
of  note.  This  permits  of  instantaneous  adjustment  and, 
combined  with  the  absence  of  weight,  makes  the  eet  com 
fortable  to  wear. 

In  spite  of  their  simplicity  crystal  receivers  suffer  from 
the  disadvantage  that  the  tuning  adjustment  has  to  be 
made  simultaneously  with  the  adjustment  tor  finding  the 
most  sensitive  point  on  the  crystal.  Consequently,  crystal 
sets  are  sometimes  rather  puzzling  to  the  novice.  It  will  be 
readily  appreciated  that  a  crystal  receiver  in  which  tlie 
(ietector  is  always  automatically  .set  in  its  most  sensitive 
|)o.sition  and  requires  no  ailjustmeiit  of  any  kind,  constitutes 
a   big  advance. 

The  T.M.  Go.  has  produced  and  patented  such  a  detector. 
The  piinciple  of  this  new  detector  is  roughly  that  instead  of 
depending  on  means  to  find  one  sensitive  point  on  the  qrj-stsl. 
a  nund:)er  of  points  of  contact  are  always  a\-ailable,  cpiise- 
qiiently  tliis  particular  detector  is  automatic  in  its  adjust- 
ment as  one  of  the  points  of  contact  can  be  relied  iiium 
always  to  provide  the  necessary  rectifying  action. 

This  new  detector  is  made  up  in  cartridge  form  like  a 
small    fuse,    and    is    held  between    two   clips. 

On  this  .stand  was  also  di.splayed  a  range  of  "  Biuliak  " 
products  manufactured  by  th.-  Ashley  Wireless  Telephone  Co.. 
Ltd..  including  receiving  apparatus.  The  "  Radiak  "  1  to  •') 
valve  unit  system  will  appeal  to  the  enthu.siast  on  account 
of  the  ea.sy  way  in  which  it  is  possible  to  add  a  unit  at 
a  time  just  as  one  would  add  to  a  stn-tional  bookcase.  . 

Mn.  H.  W.  Sn.i.ivAN  had  on  view  an  improved  crystal 
receiver  (patents  applied  for)  that  lias  been  designed  with  a 
view  to  simplicity,  efficiency,  and  reliability.  By  means  of 
.1  switch  the  set  is  adapted  for  use  on  aerials  varying  in 
dimensions  and  shajv:  the  i>peration  consists  of  only  one 
adjustment — for  tuning,  .\  sensitive  and  robust  type  of 
crystal,  which  nvjiiires  no  extreme  delicacy  of  adjustment, 
is  employed.  This  receiv<>r  forms  a  miniature  nucleus 
cabinet  complete  in  itself,  but  to  which  note  mivgnilier 
labini't  units  may  be  added  (unit  .system)  at  will  to  incn'a.s.- 
the  strength  of  reieptioii  ami  to  enable  many  teleplione 
rei'eivers  to  be  u.sed. 

The  high-power  amplifyim;  receiver  cabinet  for  all  wave 
lengths  is  a  .self-containe.l  receiver  (fig.  101.  to  which 
the  aerial   and   earth     leads    are     brought    direct,    the    only 
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additional  apparatus  required  being  the  batteries  and  tele- 
phones, or  loud  speaker.  Two  separate  sets  of  tuning  adjust- 
ments are  eiiiiiloyed,  one  for  wavelengdis  up  to  4.1X10  luetres, 
and  the  other  for  wavelengths  from  4.UiK.»  to  'iO.OOO  metres. 
The  change  troui  short  wavelength  leception  to  long  wave- 
length reeeptiiin  is  effected  by  means  of  a  siniple  change- 
over twitch.  The  short-wave  range  brings  in  broadca.st 
transnli^ii.>ll.  the  Eiffel  Tower  Paris  concerts,  Tlie  Hague 
concerts.  ;is  well  as  the  Marconi  (Writtle)  and  amateur 
transmi.ssions.  The  long  wave  range  of  ailjustnient  tunes  to 
the  IcingiliManei'   tr^ni-;- :'.eanic   radio-telegrapliic   traOic.     The 


Fill.  10.— .\  SUI.MV,\N  AMIMJIVI.NG   KirHlVKH. 


amplifier  portion  of  the  receiver  employs  four  valves,  the 
first  of  which  functicjns  as  a  higli-frequency  amplifier,  the 
second  as  a  detector,  anil  the  third  and  fomth  as  note  niag- 
uifiers.  This  combination  gives  powerful  ujaguification,  and 
a  multi-functioning  switch  is  provided  to  cut  out  one  or  two 
valves  in  order  that  very  loud  speech  and  signals  may  be 
more  comfortably  and  economically  received.  The  set  is 
mounted  in  a  cabinet,  which  measures  28  in.  by  13  in.  by 
Ifj    in.   high.     .-\    self-contaiivl     4-vnlv''     cnliiiiet,    similar     to 


The  aerial  oscillatory  circuit  is  loosely  coupled  to  a  primary 
oscillating  circuit,  the  tuning  for  Both  circuits  being  con- 
veniently arranged  in  the  set.  .\  system  of  speech  control 
is  adopted  which  u'ives,  on  this  power,  very  clear  modulation. 
The  following  firms  also  exhibited  :  — 
Thk  WinixEss  SiiTLiEs  Co. — "  Crystopbone  "  receivers, 
cowl  insulators.  "'  Multicryst  "  cry.stals. 

The  Anode  Wihrless  and  Scien'ti1'-ic  Instruments,  Ltd.— 
Crystal  and  valve   receivers,  batteries,   condensers,   &c. 

Thk  Zenith    MANfi-ACTnuNo    Co. — Valve     receivers,     reoti 
fievs.    resistaiu'cs.    transformers,    &c. 

The  Radio  Servipe  Co..  T,td.— Valve 
and  crystal  .sets,  and  accessories. 

The  "  K.B."  Radio  Eqi-ipment  Co.— 
.\eces.sories  and  component  parts. 

Mr.  T.  H.  Isted. — Cry.stal  and  valve 
ii'ceiver.s,  amplifiers,  and  acces.sories. 

Fei.i.owes  Maoneto  Co..  IjTD. — "  Fello- 
n  yst  "  and  "  Fellophone  "  valve  re- 
ceivers and  acces,sories. 

The  Ever  Ready  Co.  (Great  Britain), 
l.Tii. — Dry  cells  and  accumulators. 
"\IissRS     Hambling,    Clapp    &    Co.—  ■ 
OK"    portable    crystal    receiver   and 
11(1  Nxoiies 

Mi  ssrs     Bitrndei'T,     I.,td. — Transmis-  - 
Mon  and  leceiving  sets  for  experimental 
use    accessories. 
The  WiKriFss  Equipment.  Ltd.— Cry- 
f  il  and  valve  receivers  and  accessories.    • 
Messrs       Wates      Bros. — Valve      re- 
leneis,    "Sphinx"   batteries,    "Ideal"' 
.luiimnlators,  &c. 

Messrs.  Peto  Scott  Co. — Crystal  and 
"  unit  "   receivers  and  components. 

The   Hart   .^rcTMri.ATOR   Co.,   Ltd. — 
Batteries  and  accumulators. 
Messrs.   .T.   A.  Coomrs     A     Co.,    Ltd.-"  lonophone  "    re- 
ceiver. "  Higlitensite  "  .specialities,  &c. 

Messrs.  J.  B.  Bower  it  Co.,  Ltd.— Crystal  and  valve  re- 
ceivers, condensers,  high  frequency  machines,  glass  elec- 
trodes, instrument  wire,  &c.  \ 
Messrs.  Mitchell's  &  Wireless,  Ltd. — Crystal  and  valve 
receivers,  dynamos,  motors,  transformers,  "  Lokap  "  coil- 
winding  machines,  and  components. 

Messrs.     Rogers,    Foster    &    Howell,    Ltd.—"  AU-on  " 
valve    sets,   knap.sack   receivers   for   tourists,  crystal   sets,  and 
parts. 
Mil.  W.   R,   H    Ttngev. — Receivers. 

The  General  Radio  Co. — Cabinet-ty)ie  receiving  sets,  port- 
iilile    crystal    sets,    loud    speakers,   variometers,    varicoupler:>. 
Messrs.  .'V.  C.   Cossrr,  Ltd. — Valves  and   accessories. 
Messrs.  W.   A.  Gamage,  Ltd. — Valve  and  crystal  sets,  and 
parts. 

Messrs.   H.     P.    R.     Wireless.    Ltd. — Tuners,    amplifiers, 
iiiagnifiers.  valve  detectors,  "  Simplex  "  receivers. 

Messrs.   Leslie  McMichael,  I-td. — Valve  and  crystal  sets 
and  accessories. 

The    Western    Electric    Co.,    Ltd.— Cabinet    valve  sets, 
crystal  receivers,  loud  speakers,  aerials,  &c. 
The  British  Wireless  Supply  Co.,  Ltd.— 
ceivers,  coils,    &,c. 

Messrs.   S.    G.   Brown,   Ltd. — Telephones, 
microphone   amplifiers. 

Messrs.     .\lfrei)    Graham    &    Co. — T/nid 
jibones,    microphones,   transformers,    &c. 
Messrs.  G.   Z.   .A.vckland  &  Son. — Accessories. 
Messrs.   Gambrell  Bros.,    Ltd. — Crystal    and 
ceivers  and  components. 

The  Econ  Manufacturing  Co.,  Ltd. — Rceivers,  insulators, 
ai'iii!>j,  r.nd   lightning  conductors,  &c. 

The     Economic     Electric,      Ltd. — Receivers,     accessories, 
"  Xtrauilion  "  valves,  itc. 

Messrs.   Pettigrew  it  Meruiman.  Ltd. — Crystal  and  valve 
sets.    "  Gramaphix  "    for    loud    speakers,    and    accessories. 

Messrs.  H.   Stanley    Prince    &    Co.— Crystal    and    valve 
receivers. 


'  Britwire  "  rc- 
loud  speakers, 
siieakert*.  tele- 
valve     re- 


iu.    1 1  —  \  Sllli\  AN  Heilkodvnb  Wavemeter. 

the  above,  but  smaller  and  Jiiuch  simplified,  is  being  designed 
specially  for  broadcast  reception. 

The  Sullivan  standard  heterodyne  waveineter  (150-'iO,OiXJ 
metres)  is  claimed  to  be  the  first  of  its  kind  produced 
for  commercial  Ube,  and  is  a  self-contained  standard  for  pre- 
cision measurements  of  lontinuous  iind  spark  waves.  The 
instrument  (fig.  H)  is  accurately  calibrated  against  an  N.P.L. 
.standard  and  a  iidl  range  of  .seven  calibration  curves  is 
supplied. 

The  radio  telephone  tran.'mitting  set  (10-50  .watts)  is 
suitable  for  wavelength  ranges  of  l.'iO-SOO  or  440  metres.  It 
is  a  self-contained  eet  ready  for    attachment    to    the    aerial. 


Miners'  Hlectric  i.amns  in  Australia. — Coalminers'  repre- 
sentatives from  the  northern,  southern,  and  western  districts 
of  New  South  Wales,  .Australia,  waited  uixni  the  Minister  for 
Mines  (Mr.  .1.  C.  L.  Mtzpatrick)  recently,  and  asked  him 
to  a.ssist  miners  to  ii.se  electric  light  in  the  mines.  I'he 
deputation  accepted  the  Minister's  suggestion  that  a  confer- 
ence should  be  held.  Mr.  D.  Rees.  president  of  the  Coal- 
miners'  I*"e(lcration.  .s;iid  that  the  old  tyjie  of  oil  lamp  was 
mainly  lopoiisilile  for  the  large  numl)er  of  miners  who  were 
incapacitated  amnially  by  nystagmus.  Electric  lamps  would 
be  inoi'e  efficient  and  would  reduce  this  di.sease  by  at  lea.st  25 
per  cent.  Mr.  Fitzpatrick  :  "  It  is  admitted  that  there  .should 
lie  a  change  in  the  system  of  lighting:  ITie  only  thing  is  how 
that  change  can  be  brought  about.  Several  collieries  are  in 
vestigating  the  matter  of  electric  lamps." 
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SALESMANSHIP     IN     RELATION     TO     LIGHTING. 


Thb  fiist  of  a  series  of  lectures  organisfil  by  the  British 
Electrical  Development  Association,  following'  on  the  Muccess 
of  last  year's  kM.'tiires,  was  given  by  Mr.  \V.  E.  Bush,  of  the 
British  Thomson-Houston  Co.,  Met.,  at  Caxton  Hall,  on 
October  13th.  Mr.  LI.  B.  Atkinson  (Chairman  of  the 
E.D.A.)  was  in  the  chair,  and  the  attendance  was  even  larger 
than  most  of  th(^  attetidances  last  year. 

The  lecturer  eontined  himself  to  dealing  with  the  biiHiaess 
to  be  obtained  in  njodernising  and  adding  to  existing  lighting 
equipments,  as  distinct  from  the  development  of  entirely 
new  business,  which  was  dealt  with  last  year  in  a  lecture  by 
Mr.  Haydn  Harrison.  The  branch  of  the  busine.ss  which 
Mr.  Bush  dealt  wilh  he  considered  badly  neglected,  (lener- 
ally  siwaking,  Jie  regardeil  the  progress  in  the  sale  of  good 
lighting  during  recent  years,  in  spite  of  the  vast  amount  of 
publicity  given  to  it,  as  very  slow,  which  was  probably  due, 
m  a  large  measure,  to  the  apathy  shown  to  the  merchandis- 
ing side  of  the  business  by  the  letail  trade.  The  lecturer 
stated  that,  in  his  opinion,  only  SO  per  cent,  of  the  factories 
of  the  country  had  proper  lighting  equipment;  CO  or  7(1  per 
cent,  of  our  shop  windows  needed  new  gear;  in  the  majority 
of  .shops  the  internal  equipment  was  obsolete  and  inerHcieni;. 
and  the  intensity  of  illumination  hopelessly  madequate;  and 
the  majority  of  private  houses  had  been  wired  for  the  mini- 
mum number  of  outlets  for  the  use  of  electricity,  anil 
equipped  with  the  simplest  forms  of  lighting  apparatus.  One 
important  reason  why,  the  speaker  said,  was  that  there  was 
a  lack  of  fir.st-rate  lighting  salesmen,  and  it  would  pay 
handsomely  if  contractors  and  supply  authorities  would  send 
their  salesmen  periodically  to  th^'  manufacturers  ftir  instruc- 
tion. He  did  not  suggest  that  the  lighting  salesmen  should 
have  an  extensive  theoretical  training  in  the  design  of 
equipment,  but  a  short  (Ciurse  covering  ti:e  demonstration 
of  lighting  fundamentals  and  insti'uctinn  in  simplified 
methods  of   designing   illumination. 

As  to  the  market  available,  the  lecturer  said  that  extra- 
ordinary  care  was  taken  to  see  that  the  generating  plant  was 
of  the  highest  possible  efficiency,  but  when  it  came  to  light- 
ing it  was  considered  sufficient  to  state  the  number  of 
"  points  "  without  regard  to  efficiency.  When  the  points 
were  installed  it  was  often  left  to  the  manager,  or  even  the 
workmen,  to  fit  them  with  lamps'  and  shades  to  suit  their 
particular  fancies.  In  the  lighting  indu.stry  appliances  in- 
etalled  30  years  ago  were  still  in  use,  and,  worse  still,  simi- 
lar apparatus  was  being  installed  to-ilay.  It  could  be  proved 
that  modern  installations  of  high-intensity  lighting  increased 
production  from  15  to  '20  per  cent.,  thus  easily  paying  for 
the  installation  and  operating  costs.  An  installation  was 
mentioned  in  which  ■JUH-watt  lamps  with  industrial  reflectors 
had  been  installed  at  lO-ft.  centres,  giving  an  intensity  of 
"  illumination  approximating  to  daylight.  In  the  old  system, 
which  these  lamps  replaced,  30  kW  for  local  lighting  was 
used.  With  the  new  system  150  kW'  had  been  installed,  so 
that  all  branches  of  the  industry,  central  station,  manufac- 
turer and  contractor,  would  benefit.  The  same  charge  of 
obsolescence  of  much  of  the  equipment  of  offices  and  public 
buildings  was  made.  In  all  directions  the  endeavour  sluiultl 
be  made  to  educate  the  public  to  an  appreciation  of  higher 
illumination  intensities.  .\s  in  offices  and  pubhc  buildings, 
so  in  shops;  the  shopkeeper  must  have  new  and  modern 
appliances  brought  to  his  notice  or  he  would  not  otherwise 
be  made  aware  of  them.  The  aim  should  be  to  light  every 
window  like  a  .stage,  sometimes  introdticing  artistic  colour 
ettects,  spot  lighting,  and  other  attractive  combinations. 
Inside,  thousands  of  .small  shops  required  properly  lighting. 
Incidentally,  it  was  urged  that  an  attempt  should  be  made 
to  popularise  the  term  "  foot-candles  "  amongst  the  users 
of  flt^ctric  lighting  apparatus.  Numerous  directions  were 
indicated  in  which  new  business  was  available,  i.e.,  in 
clnirches  and  public  buildings,  and  in  the  home,  the  latter 
presenting  the  greatest  opportunity  of  all,  and  the  general 
arguments  applied  to  .schools,  theatres,  &c.  .\  sales  campaign 
was  outlined,  by  which  consumers  should  be  canvassed  first 
by  post  .and  immediately  afterwards  by  calls  from  salesmen. 
After  disagreeing  with  the  view  often  expressed  that  nowa- 
ilays  lighting  could  look  after  itself  and  that  the  heating  and 
cooking  load  should  be  develojied  mostly.  Mr.  Bush  made  a 
strong  criticism  of  the  trade  I'ress.  •  His  words  were  as 
follows  :  "  Before  concluding  I  would  make  an  appeal  to  the 
electrical  Press  to  give  the  (juestion  more  prominence  and 
help  to  foster  greater  interest  in  merchandising  light.  Our 
trade  journals  devote  plenty  of  space  and  attention  to  de- 
velopments of  a  scientific  and  technical  nature,  but  when 
il  comes  to  purely  commeridal  matters  it  is  not  easy  to  secure 
their  interest.  The  editorial  departments  of  these  papers 
seem  to  look  upon  the  electrical  industry  as  a  kind  of  sub- 
sidised organisation  engaged  primarily  in  abstract  research. 
What  we  want  is  that  our  papers  should  frankly  eommer- 
ciahse  themselves  and,  deal  at  greater  length  with  what  is. 
after  all,  the  main  concern  of  the  industry,  the  .sale  of  its 
products.  I  do  not  mean  sim[ily  by  the  publication  of  trade 
'  puffs,'  but  rather  by  a  definite  diversion  of  editorial  policy 
from    technics  to  trade.       Let    the    papers   investigate,    pro- 


pouud,  and  develop  new  selling  ideas  for  the  Uinelit  of 
their  trade  readers.  In  the  dumuia  of  lighting  there  in 
enough  scope  for  jouraalistic  enterpriiic.  It  ib  a  subjeci. 
which  has  never  ade(iuately  been   treated." 

Finally,  he  .said  that  we  were  just  entering  upon  a  new 
lighting  season ;  the  market  was  waiting  and  ihe  goods  were 
ready.  What  was  required  was  the  enthusiastic  co-operation 
of  contrattxjrs,  supply  companies,  and  inanufacturern,  backed 
up  by  the  E.D.A.  and  the  trade  I'ress. 

In  a  subsequent  di.scussion  the  Ch.aihihn  drew  attc-ntiou 
to  the  importance  which  the  E.D.A.  attached  to  the  whole 
questicm  of  salesmanship,  and  saiil  that  the  industry  had 
sutlered  more  from  inefficient  and  insuflieient  salesmausbip 
than   from  any   other   single    defect. 

Mu.  W.  E.  RooKKs  (Electricity  Department,  West  Ham) 
said  that,  speaking  from  the  electricity  supply  point  of  view, 
supply  authorities  had  had  to  turn  to  the  development  of  the 
power  load  in  order  to  iuiprove  their  load  factors  and  make 
the  business  pay. 

Mr.  Jovce  appealed  for  co-operation  between  supply 
authorities,  manufacturers,  and  eoiitractois,  and  for  their 
support  of  the  E.D..\.,  which  body  should  carry  out  the 
propaganda  work  on  behalf  of  all  of  them. 

Mil  E.  SlitoLi)  emphasised  the  importance  of  educating 
the  salesmen  and  the  public,  and  asked  ihat  manufacturers 
of    lighting  appliances   should    publish    distnuiition    curves. 

Mr.  I,.  I..  KoniNSON  (Borough  Electrical  Engineer,  Hack- 
ney) .said  that  he  objected  to  salesmen  talking  to  the  con- 
sumer about  foot-candles,  and  so  on.  They  should  talk  to 
him  in  a  practical  manner  and  show  him  what  was  wanted. 
Mr.  H.  W.  (Ikeoorv  did  not  quit<'  agree.  They  should  try 
to  educate  the  consumer,  to  a  certain  extent,  as  to  what  a 
foot-candle  was,  and  he  suggested  that  there  should  he  a 
photometer  or  a  similar  instrument  in  every  showroom  for 
tiie  free   use  of  any  consumer  or  prospective  consumer. 

Mii.  W.  E.  W'Auuir.ow  agreed  with  Mr.  Robinson.  Referring 
to  trade  disL-ounts,  he  said  that  it  seemed  to  be  pi>K.sible 
for  anybody  who  bought  a  lamp  to  get  a  trade  dis<-ount, 
whether  from  the  manufacturer,  the  factor,  or  the  contrac- 
tor. As  to  education  on  lighting,  he  advised  that  they  should 
start  in  the  schools,  and  so  educate  the  light  ii.ser  from  the 
beginning.  The  question  was  the  sale  of  light,  and  not 
merely  the  sale  of  lamps.  They  must  also  educate?  architects 
on  lighting,  and  ask  them  to  attend  the  conferences.  He 
asked  Mr  .Bush  if  he  liad  heard  of  an  insurance  company 
giving  a  special  rebate  in  a  works  so  well  lighted  that  acci- 
dents were  greatly  reduced.  Such  a  rebate  would  be  of 
great  valiie  to  the  lighting  salesman. 

Mr.  Mann,  dealing  with  trade  discounts,  .said  that  manu- 
facturers allowed  varying  discounts,  which  resulted  in 
contractors  pushing  the  sale  of  those  articles  which  gave 
them  mo.st  profit.  Therefore  discounts  should  be  stand- 
ardised, and  contractors  would  feel  that  they  were  pushing 
articles  on  their  merits.  He  agreed  that  it  was  dithcult  to 
explain  to  the  consumer  the  meaning  of  such  expressions  as 
"  foot-candles,"    and   apjiealed  for  simplicity. 

Mr.  H.  T.  Young  said  that  supply  authorities,  mauufiic- 
tiirers  and  contractors  w-ere  not  pulling  together,  and  they 
must  come  to  a  definite  decision  as  to  the  function  of  each. 
He  had  found  that  when  a  man  wanted  an  odd  lamp  or  some 
fuse  wire  he  went  to  the  contractor,  but  when  he  wantt-d 
something  more  the  manufacturers  were  aft^r  him.  The  eon- 
tractor  iiui:-t  be  given  a  chance  to  .sell  his  goods,  and  must 
be  given  reasonalile  trade  terms  for  the  work  he  did.  He 
agreed  that  it  wa*s  desirable  to  send  out  circulars,  but  they 
must  be  followed  up.  It  was  important,  when  trying  to  con- 
vince a  man  that  it  would  be  better  to  have  iiis  lighting  re- 
arranged, to  offer  to  fit  it  up  for  him  as  an  exiieriment.  anil 
in  99  cases  out  of  HID  the  client  would  keep  it  and  pay  for 
it.  He  emphasised  the  impoiianco  of  holding  staff  con- 
ferences, so  that  the  men  could  make  suggestions  to  clients 
with  whom  they  came  in  contact;  and,  finally,  called  atten- 
tion to  the  fact  that  money  was  saved  on  decorations  where 
electric   lighting   was  installed,  as  compared    with   gas. 

Mr.  W.  p.  T.  PiNKNKV  (Newcastle)  said  the  whole  tone  of 
the  confereutx'  at  Newcastle  on  the  previous  evening  was 
co-operation,  an<l  emphasised  the  need  for  it.  lie  .suggested 
that  wiremen.  metei-  readers,  itc.  .should  bo  trained  in  sales- 
manship. 

Mr.  Stki'hkns  said  the  manufacturers  recognised  tlie  need 
fill'  cooperation  as  much  as  the  contractors.  He  suggested 
that  tiio  industry  should  arrange  one  or  more  electrical 
weeks,  when  co-operative  efforts  should  \x-  made  by  the 
whole    industry    to    "  boost  "  electric  lighting. 

Mr.  II.  .1.  Cash  pointeil  out  that  contra<'toi-s  weiv  afraid 
of  tlie  manufacturers  taking  their  business,  and  a.sked  that 
maniifa<tuiers  and  contractors  should  investigate  the  caux' 
together.  The  E.D.A.  could  help  more  by  drafting  siiles 
letters  and  offering  them  to  cmitraetors.  He  suggested  that 
it  would  be  eheapi^r  to  convince  a  shopkee))er  that  bo  neeileil 
better  lighting  by  fitting  up  an  installation  free  of  charge 
for  a  vear  (the  supply  authorities  supplying  the  energy,  the 
manufacturers  the  fittings,  and  the  contractors  the  wiring) 
than  bv  argument. 
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Mr.  E.  B.  T.  PiNKXEY  asked  that  manufacturers  should 
help  to  extend  the  knowJedge  of  salesjuen  by.  supplymg  blue 
prints  of  illuiiiinatinn  curves, 'Ac.  Hfrwelcomed  the  sugges- 
tion made  recently  in  the  Elf.ctrical  Keview  that  con- 
tractors should  oiiinbine  together  and  run  showrooms  jointly. 

\  speaker  di^precated  the  suggestion  that  wiremeu  antl 
meter  readers  .■"hould  be  trained  in  salesmanship,  because 
they  would  have  to  l>e  given  coumiis.«ion du  sales,  and' would 
t-ake  more   interest  in  tbat  than   in  their  real  job. 

Mk.  K.  \V.  Hi'GHWAN  {ElectricuJ  Tinien)  urged  that  the 
idea  of  salesmanship  should  be  kept  in  nirnd  at  the  con- 
ferences, or  thev  would  fail' in  their  object  to  a  large  ext-ent. 
They  should  talk  about  selling  points,  and  leave  ti-ade  dis- 
counts and   other  matters  alone. 

Mr.  A:  Gow'.ws  Whytk  [Kh-rtrirul  /?i(?H.sfn>.s)  considered 
Mr.  Bush's  criticism  of  the  electrical  Press  as  ingratitude. 

Mk.  Bvsh.  in  reply  to  the  discus.'iion,  said  that  .\nierKa 
was  making  great  elTorts  to  increa.se  the  lighting  load ;  if  it 
paid  there  why  not  here?  Distribution  cmves  would 
probably  not  '  be  appreciated.  He  believed  in  '  giving  con- 
tractors more  cut-and-dried  information.  He  defended  his 
adv(x-acy  of  the  use  of  the  tonu  "  foot-candles,"  and  said 
they  must  have  some  method  of  measuring,  or  ithey  would 
not  know  what  light  they  were  getting.  Salesmen  should 
offer  the   architect 'more  elaborate  .schemes,   \vith    which   he 


was  not  comi>eteut  to  deal.  He  had  done  that  himself,  and 
arcliitects  had  had  to  come  to  him  for  advice.  He  did  not 
know  of  an  insurance  company  giving  a  special  rebate  for  a 
wcll-illumiuated  wurks,  Init  had  read  that  su<-h  things  were 
done  in  America.  With  regard  to  trade  discounts,  his  com- 
pany did  its  utmost  to  prevent  tlio.se  who  were  not  entitled 
to  discount  from  getting  it,  but  mistakes  might  hapt>eu  some- 
times. On  these  questions  of  discount  and  trade  conditions 
he  suggested  that  at  these  conferences  they  .should  settle 
matters  of  policy,  and,  having  agreed  upon  those,  let  their, 
trade  organisations  wjttle  the  details.  He  agreed  with  tCo 
trainiiig  of  wiremen  and  meter  i-eaders  in  salesmanship,  and 
did  not  think  they  would  wa.ste  nuich  time.  He  pointed  out 
that  there  were  hundreds  (jf  proprietary  articles  on  the  market 
1  i]i;ir;u-ter,  and  the  manufacturers 
■-  lu'llcr  than  anybody  else.  He  did 
1^1  inn  of  fitting  out  shops  free  of 
charge.  There  were  some  well-lighted  shops  about,  and  lie 
did  not  see  why  these  shoidd  not  be  used  as  exajuples.  As 
to  his  remarks  upon  the  electrical  Press,  he  had  particularly 
.said  "  some  "  patiecs.  Even  .so,  he  thought  that  still  more 
attention  could  be  given  to  this  vital  subject  by  the  electrical' 
papers.  The  electrical  Press  h-ad  a  tiemendous  responsibility, 
bccau.se  it  had  it  in  its  jiuwcr  to  make  or  mar  any  particular 
part  of   the   industry. 
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ELECTRIFICATION    SCHEMES    IN    CZECHO-SLOVAKIA. 

A     Large     Programme. 


By    W.     LEAVIS. 


The  task  of  intensifymg  indu.-trial  production  in  Czecho- 
slovakia and  of  placing  the  manufacture  of  goods  on  a  cheaper 
basis  has  long  since  led  to  comprehensive  plans  on  the  pa  it 
of  the  (iovernment  for  the  gradual  cleLtrification  of  tlic 
country.  In  recent  years  the  .scheme  icceived  a  further  stimu- 
lus through  the  separation  of  C/.ccho-Slovakia  Irom  the 
(ialician  oilfields,  which  necessitated  an  annual  import  of 
naphtha  amounting  to  .'jIH)  million  C/.echo-Slovak  crowns,  anil 
through  the  loss  of  some  of  the  coalfields  in  Silesia,  assigned 
to  Poland,  .\ccording  to  official  information  the  limited  funds 
at  the  disposal  of  the  tjovernment  rendered  it  necessary  to 
pi-0(;eed  cautiously,  and  although  Moraviii,  Silesia,  Slovakia, 
and  Carpathian  Ruthenia  are  eventually  to  benefit  from  the 
s<-heme,  the  immediate  work  is  confined  to  Bohemia.  Even 
here,  the  southern  part,  owing  to  different  local  conditions, 
will  have  to  exercise  patience  until  circumstances  permit  of 
its  thorough  participation  in  the  scheme.  South  Bohemia, 
which  comprises  nearly  one-third  of  the  whole  area,  is  com- 
paratively poor  and  sparsely  populated,  while  its  indu.stnes 
are  chiefly  concentrated  in  the  larger  towns.  The  electrifica- 
tion of  these  districts  is.  therefore,  of  the  utmost  economic 
importance,  but,  as  it  would  involve  more  exten.sive  and  costly 
work  than  in  the  other  parts,  a  thorough  application  of  the 
scheme  will  have  to  wait  until  the  work  in  Northern  and  Cen- 
tral Bohemia  is  carried  out,  or,  at  least,  more  advanced. 

The  work  of  electrification  in  Bohemia  is  being  pursued  in 
two  directions  :  the  harnessing  of  water-power  and  the  erec- 
tion of  steam  generating  stations,  together  with  a  network  of 
distributing  stations.  ITie  erection  of  hydro-electric  power 
stations  is  being  chiefly  undertaken  by  the  State  in  conjunc- 
tion with  the  district  authorities,  assisted  by  individual 
municipalities  and  private  undertakings.  The  electrification 
law,  which  was  passed  in  the  National  Assembly  some  time 
ago,  provides  for  this  purpose  a  sum  of  75  million  crowns, 
which  is  to  be  apportioned  to  the  budgets  between  1919  and 
1928,  though  about  one-half  of  this  amount  has  already  been 
disbursed.  Apart  from  this  Government  subsidy  the  di.strict 
authorities,  towns,  co-operative  societies,  and  private  estab- 
li.shments,  will  bear  a  share  of  the  outlay,  in  consideration  of 
which  electrical  undertakings  of  public  utility  are  granttnl 
<ertain  expropriation  rights,  a  rebate  in  rates  and  taxes,  and 
other  benefits,  l.'p  to  the  present  14  electrical  undertakings 
of  this  kind  have  been  founded. 

The  projects  for  opening  up  the  Vltava  to  navigation 
l»etween  Prague  and  Melnik  and  the  Labe  from  Melnik  to  the 
Saxonian  frontier,  and  the  execution  of  the  respective  works, 
have  lieen  entrusted  to  a  commission  for  the  canalisation  of  the 
two  rivers.  Two-thirds  of  the  cost  is  borne  by  the  State,  and 
une-tlTird  by  the  district  administration. 

The  work  which  has  been  actually  .started,  or  the  execution 
of  which  is  imminent,  includes  the  following  :— - 

A  hydro-<-lectric  power  station  at  Knilovstvi  (on  the  l.abe). 
with  a  maxiuuim  i.iit-,/iit  of  ().4tKJ.UflO  kWli  per  annum,  and  at 
an  e.stimated  cost  of  live  million  crowns?  This  station  is  to 
be  connected  with  the  large  transuiisHion  station  of  the  East 
Uohemiau  electric  station  at  Trutnov  (:iU,(XJO  Volts). 

A  hydro-electric  power  .vtntion  at  i'odebrady  (on  the  Labe) 
with  an  annual  output  ot  .').iKHi.(K)0  kWli  which,  by  the  aid 
of  two  trnnsforniers,  will  bi-  tiiinsfoniicil  ii|)  to  a  pressure  of 
1.5,(100  volts  and  fed  into  tin  network  of  the  Central  Labe 
districts  at  Kolin. 


A  hydroelectric   jiowcr  station  at  Nymluirk    (on   the  Labe) 

with  an  annual  output  of  .5,0Hli,OH0  kWh,   trausfonned  up  to 

the  same  pressure;  and  similarly  conducted  as  the  lorcgoing. 

Plans    for    the     immediate     future     include     hydro-ele<-tric. 

.  stations  at  Prelouc   and  Smirice.  with  an  output  of  (3,400,000 

kWh  per  annum  and  of  .5,000,0(10  kWh  respectively. 

The  hj'dro-electric  power  station  at  Strekov  is  reckoned  to 
produce  (y,(K)0,Ot.)0  kWh  per  annum,  and  the  estimated  cost 
ranges  in   the    neighbourhood   of  300   million   crowns. 

t)n  the  Vltava  a  hydro-electric  power  station  near  Mirovice, 
on  which  work  has  already  been  started;  maximum  output 
17,-500,0(XI  kWh  per  annum;  estimated  cost  3'i  iiiilUon  crowns. 
The  plan  for  the  erection  of  a  hydro-electric  power  station 
near  Troja  has  been  abandoned  in  view  of  a  larger  pro- 
gramme. 

Further,  the  technical  department  of  the  district  administra- 
tion has  elaborated  plans  for  the  utilisation  of  the- water-power 
of  other  rivers  in  BoliemiH,  and  these  have  partly  been  nut  m 
hand  or  are  awaiting  realisation  in  the  near  future. 
.  .A  hydro-electric  power  station  near  Spalov  (on  the  Jizera) 
with  a  maximum  annual  output  of  H,.500.(X)0  kWh,  and  at  an 
estimated  cost  of  •16,700,000  crowns.  The  work  has  already 
been  started. 

.\  hydro-electric  power  station  near  Sedlice  (on  the  Zelivka). 
with  an  output  of  6,000,000  kWh  per  anninn,  aud  at  an  esti- 
mated cost  of  2(5. '200 ,000  crowns.  The  current  will  be  fed 
into  the  network  of  the  South  Bohemia  Electricity  Works  at 
C.  Budejovice. 

A  hydro-electric  power  station  near  Kaplice  (on  the  Cerna), 
with  an  annual  output  of  0,000, (XIO  kWh,  and  at  an  estimated 
cost  of  9,000,000  crowns.  The  current  to  be  disti-ibuWd  as 
above. 

The  river  Sazara  is  to  be  utilised  for  electric  power  near 
Smrcena  (6,000,000  kWh),  near  Privlsky  (3,200,000  kWh),  and 
near  Kamenny  Oujezd  (8,000,000  kWh),  the  river  Divoka 
Orlice  near  Litice  (7, '20(1,000  kWh),  and  the  rivers  Vydri  and 
Kremelna  at  their  most  advantageous  jioints. 

Taking  the  total  capacity  of  the  electric  installations  in  the 
southern  districts  of  Bohemia,  we  find  that  it  amounts  to 
4,530  kW,  or  0.307  kW  per  square  kilometre,  as  compared  witlr 
an  average  of  '2.(i  kW  per  square  kilometre  if  the  whole  of 
Bohemia  is  taken  into  account.  For  generating  purposes, 
water-power,  peat,  and  the  cheaper  kinds  of  coal  enter  into 
—consideration.  There  is  plenty  of  water-power  in  these  parts 
of  Bohemia,  but  its  adaptation  to  electrical  purposes  will  re- 
quire both  time  and  money.  There  is,  first  of  all,  the  Vltava, 
which  can  be  tapped  at  several  places.  On  five  points  alone 
this  river  is  capable  of  supplying  about  200,000,000 
kWh  per  annum.  Considerable  water-power  might  also 
be  obtained  by  the  utilisation  of  the  rivers  Otava,  - 
Ijuznice,  Mal.se  and  Vydra,  and  work  on  some  of 
these  is  already  in  progress.  However,  in  view  of 
the  costly  and  lengthy  proceedings  which  the  opening- 
up  of  thesis  sources  w'ould  entail,  the  plans  for  the  immediate 
future  are  restricted  to  smaller  work,  which  lends  itself  to 
quicker  and  cheaper  treatment.  To  this  category  belongs  a 
hydi'O-electric  station  near  Letosice,  on  the  Vltava,  which  is 
estimated  to  produce  about  fi,OOO,(X)0  kWh  per  annum.  The 
construction  of  this  station  is  in  progress.  Two  other 
(smaller)  stations  are  to  be  built  near  Smieiia.  on  the  Upper 
Sazava,  and  near  Sedlice,  on  the  Zelivka.  The  water-power 
of  the  river  Cerna  is  also  to  be  utilised. 
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•  All  these  hydro-electric  stations  must  have  soiue  reserve 
•power,  and  for  this  purposi'  the  larye  peat  and  lignite  fields 
of  Southern  Bohemia  might  he  utilised. 

The  large  central  power  .^itiitiou  at  Mydlovary,  near  C.  Bade- 
jovice,  in  conjuuctiou  with  siiiallor  stations  on  the  rivers 
Vydra,  Zelivka,  Smrena,  and  Cerua,  is  intended  tc  furnish 
South  Bohemia  with  electrical  euergy.  The  erection  of  the 
station  at  Mydlovary,  together  with  the  outlying  stations,  as 
well  as  the  e.xploitation  of  the  water-power  in  South  Bohemia, 
will  he  undertaken  by  the  South  Bohemian  Electrical  Co.,  of 
■G.  Budejovice.  This  uiidertakmy  has  at  its  dispo.sal  an  initial 
'capital  of  10,000,U(K)  crowns,  which  is  to  be  trebled  in  the  near 
future. 

The  municipality  of  Kaaden  has  commenced  the  erection  of 
a  hydro-electric  power  station  near  Lametice,  on  the  Ohre 
(Bger).  with  a  maximum  output  of  y.5,00O,(XIO  kWh,  and  at 
an  estimated  outlay  of  S(l,(HXl,llOO  crowns. 

The  following  works  are  to  be  built  by  corporations  or 
private  enterprise  : — 

A  hydro-electi'ic  .station  near  i.etosice,  on  the  Vltava,  with 
'an  output  of  6,U00,(X)0  kWh,  the  current — at  a  pressure  of 
23,(HH.l  volts— to  be  fed  into  the  network  of  the  South 
Boheuiian   Electrical    Works. 

A  hydro-electric  station  near  the  Bretmerciee  Weir,  on  the 
Labe,   with   a  capacity   of   l.UUO  h.]). 

On  the  Jizera  (f.ser)  the  enf,'Lueeriug  lirui  of  i.auriu  and 
,'Klement  is  buildiuj^  si-veral  |Mjwer  stations,  paitly  for  its  own 
■jjse,  and  partly  for  the  snpi)ly  uf  the  siiiroundmy  district.  I'or 
instance,  this  firm  has  erect^'d  a  small  pi .wer  station  at  Rozatov 
'(3.70  h.p.),  and  another  at  Bakov  (.51111  h.p.J,  while  the  utilisa- 
tion of  the  water-power  at  Haskov   is  in  contemplation. 

A  hydro-electric  power  station  is  iu  course  of  construction 
on  the  Eozendjerk  pond  (which  forms  part  of  the  Schwarzen- 
berg  estate),  with  utilisation  of  the  nver  Luzuice.  The  aniiuai 
output  of  this  station  will  be  3,O0L),U(K.I  kWh,  the  current— at 
'22,00(J  volt.s— to  be  fed  into  tlie  network  of  the  Soiitli 
Bohemian  Electricity  Works. 

llie  systematic  electrihcation  of  Bohemia  is  to  be'  carried 
out  by  several  large  companies,  which,  later  on,  are  to  be 
amalganiated  into  a  single  concern.  With  this  view,  lioth  the 
State  and  the  disti-ict  administrations  are  participating  in  the 
scheme,  and  lending  every  support  in  their  power  to  the  com- 
panies in  existence  or  to  be  founded.  In  this  way,  shortly 
after  the  foundation  of  the  EepubUc,  the  East  Bohemian  Elec- 
tricity Works  at  Ti'utnov,  together  with  the  works  at  Pone, 
were  taken  over  by  the  district  authorities,  and  have  since 
been  enlarged.  In  1919  these  works  had  a  maximum  output 
of  18,500,000  kWh,  while  a  vear  later  this  had  risen  to 
22,100,000  kWb.  With  a  view  to  the  rational  electrification 
of  the  Turnov  district  to  the  Eastern  County  border  the  Asso- 
ciation of  Consumers  of  Electric  E'nergy  at  Hradec  Kralove 
has  been  transformed  into  a  large  association  of  electrical 
works  belonging  to  the  districts,  communities,  co-operative 
societies,  and  other  consumers  of  electrical  energy  at  Hradec 
Kralove,  and  is  now  engaged  upon  the  enlargement  of  the 
conducting  network   in   the   North-Eastern    part   of  Bohemia. 

The  AsscH-iation  of  Electrical  Works  .il'  the  I  listricts  situated 
on  the  ilidiUe-Elbe,  at  Kolin.  a  liniilrd  (i.iMiiany,  produced 
in  1919.  4,.SS'2.(«|II  kWh,  and  in  19-20.  5.:is.-,,'jsl   kWh. 

The  hydro-electric  power  station  at  Drazice,  which  .supplies 
the   communities   situated   on    the  lower   -lizera,    produced  in 

1919  2.000,0tl0  kWh,   and  in   1920,   2,d00.O(H)  kWh. 

The  Central  Bohemian  Electricity  Works.  Titd..  at  Kolm, 
and  the  Association  of  Electricity  Works  of  the  Central 
Bohemian  District.s.  Ltd..  at  Prague,  are  co-operating  con- 
cerns, of  which  the  former  has  taken  up  the  erection  of  power 
stations  on  the  lower  Vltava,  between  Prague  and  Meluik, 
while  the  latter  is  to  su{ii)ly  twenty  districts  in  Central 
Bohemia. 

The  Central  Power  Station  at  Reichenberg  (Ijberec),  a 
limited  company,  is  to  undertake  the  enlai'genient  of  the  elec- 
tricity works  (driven  by  st<'am)  at  Engelsberg.  The  central 
station  furnishes  power  chieHy  to  the  municipality  of  Reichen- 
berg and  the  surrounding  districts.  In  J9I9  it  produi'cd 
11,400,000  kWh. 

The  North  Bohemian  Electricity  Co.,  at  Dodenbach  (Pod- 
mokly),  supplies  the  northern  part  of  Bohemia,  and  is  enlarg- 
ing its  station  (steam)  at  Trmice.  '  In  1919  it  produced 
48,900,000  kWh.  and  in  192(1  55,.j.-,u.000  kWh. 
■  The  A8.sooiation  of  Western  Bohemian  Electricity  Works, 
Ijtd..  at  Pilsen.  has  taken  over  the  power  station  at  Harova 
Brasy,  whose  production  in  1919  was  .'ilOjOOO    kWh,    and    in 

1920  850,000  kWh,  while  another  large  increase  took  place  last 
year. 

Tlie  above  concerns  comprise  only  those  that  are  to  form  a 
basis  for  the  electrification  of  Bohemia..  Besides  these,  other- 
electricity  works  and  electrii-al  undertakings  have  of  late  con- 
siderably enlarged  their  scope.  \t  the  end  of  1918  the  iotnl 
length  of  the  conducting  networks  of  :^fl  of  the  larger  power 
Stations  in  Bohemia  was  2.0(.i1  kilometres;  by  the  end  of  1920 
these  had  been  enlarged  by  1,321  kilometres.  While  in  1918 
these  works  had  a  capacity  of  78,800  kW  (steain)  and 
7.100  kW  (water),  this  was  increased  by  the  end  of  1920  bv 
50,800  steam  and  2,940  -n'ater  kW.' 

Considerable  importance  attaches  to  the  supply  of  electricity 
to  Central  Bohemia,  and.  in  particular,  to  the  capital,  Prague. 
The  present  installation  is  entirely  insufficient,  and  a  compre- 
hensive scheme  is  to  be  )iut  in  operation.  .\  large  central 
'^ower  station    is  to   ^'f  erected  on   the   State-owned   coalfield 


nea^  SeeStadtl  with,  a  capiJcity  of  45,000  kW ,  further,  a  hji:|. 
preifflure  hydro-electric  power  stafion  of  75,000  kW  uith  an 
average  annual  production  of  .3.50,000,000  kWh  i«  Uj  b-  bi/i;i 
at  Stechovice.  on  the  Vltava,  above  Prague,  and  a  low  pn  .-^ij...- 
hydro-electric  power  station  of  10,(XlO  kW  and  a  production  .,f 
41,00(J,0<X)  kWh  per  unaum  near  Vrane,  als<j  on  the  Vltava 
above  Prague.  These  are  to  lje  connected  with  one  anothi-r 
by  a  high-pressure  line.'  The  station  at  Seestadtl  in  to  be 
completed  within  two,  the  hydro-electric  station  near  St^-eho 
vice  within  si.x.  and  the  one  near  Vrane  within  four  year^. 
These  stations,  which  are  to  be  formed  into  a  joint  .stock 
company,  will  supply  energy  only  in  bulk,  viz.,  U.  the 
electric  works  at  Prague,  to  various  associations  of  elei-tricity 
works,  and  to  other  power  statioiiH,  while  the  distribution  of 
the  current  is  left  to  the  asKociations  of  electricity  works,  in 
so  far  as  they  <lii  not  make  use  of  oth.i-r  generating  statiouH. 
The  powc'i-  station  at  Seestadtl,  which  at  first  will  !«• 
equipped  with  two  turbo-generators,  will  use  the  coal  produced 
from  the  mine.  As  the  necessary  (juantity  of  water  is  not 
available  on  tlK;  spot,  a  pipe,  many  kilometres  long,  is  to  be 
laid  to  a  pumping  station,  .situated  near  Twerschlfz,  on  the 
river  Eger.  The  main  part  of  the  electric,  power  will  he 
transformed  to  a  pressure  of  KKj.fKXI  volts,  which,  by  meaas 
of  a  transmission  line  100  kilometres  long,  is  to  be  conducted 
to  Prague,  while  on  the  way,  near  Kladno.  a  large  transform- 
ing .station,  for  the  supply  of  local  ludustrial  establishments. 
■has  been  planned.  The  total  co.st  of  these  inst;illations  is  esti- 
mated at  about  3llO.()00.0(HI  crowns,  which  i.s  to  be  raised  by  a 
loan  bearing  inti-iest  at  !)  per  cent,  per  annum.  This  project 
is  to  be  carried  out  by  a  Joint  stock  cofiipaiiy  with  an  initial 
capital  of  2(K),(IOO.(ilKI  crowns,  in  \M4»ich  the  muni<  ipality  of 
Prague  is  to  participate  with  20  per  cent.,  the  State  with  *i<' 
per  i-ent..  and  the  Province  of  Bohemia  with  the  remainder. 
In  this  scheme  the  Ministry  of  Public  Works  proi)oses  to 
(-onnect  the  larger  electricity  works,  .situated  in  the  lignit-- 
districts,  with  each  other,  and  also  with  the  central  power 
station  to  be  erected  witli  a  <-ominon  connecting  main,  so  that 
the  whole  installation   will  become  part  of  a   single  system. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Westekn  Centue  Chaikm.vn's  Audke.ss. 
The  opening  meeting  was  held  in  Bristol  on  October 
9th,  when  Mr.  F.  Tremain,  the  new  chairman,  delivered  his 
inaugural  address.  There  was  a  large  attendance,  and  in 
the  course  of  his  speech  Mr.  Tremain  explained  that  it  was 
nearly  forty  years  since  he  was  elected  a  member  of  the 
Society  of  Telegraph  Engineers  and  Electricians.  .\s  he  had 
been  prevented  from-  attending  the  Institution  Jubilee  Com- 
iiiemniative  Meetings,  at  which  he  was  invited  to  siieak,  he 
enuuK'rated  some  of  the  difficulties  students  experienced  in 
the  early  days,  soon  after  the  passing  of  the  Elementary 
Educational  .\ct.  The  Chairman  continued  :  I  wonder  if 
our  captains  of  industry  realise  the  tremendous  potentialities 
of  all  the  well-equipped  engineering  students  who  come  to 
them  from  the  technical  colleges-.'  I  have  an  uneasy  feeling 
that  they  are  better  utilised  on  the  whole  in  other  countries. 
We  want  more  engineering  research  and  som«  industrial 
psychology  if  this  country  is  to  hold  its  own  in  the  applica- 
tion of  electricity  to  the  service  of  man.  If  our  industrialists 
in  the  electrical"  field  would  only  spend  1  per  cent,  of  their 
net  revenue  in  research  work  and  propaganda  I  believe  they 
Would  be  i-ewarded  a  thou.sand-fold. 

The  progress  made  in  the  17  years  since  I  left  London  for 
Newcastle-upon-Tyne,  on  being  appointed  as  superintending 
<'ngineer.  is  oectaiuly  very  remarkable.  Electricity  supply 
engineers  have  some  leeway  to  make  up  if  they  are  to  pro- 
gress as  much  in  their  art  as  telephone  engineers  have  m 
theirs.  I'util  they  obtain  a  24-hour  load  for  their  generating 
stations  the  capit.-il  expended  on  their  generating  plant,  sub- 
stations, mains,  networks,  and  equipment  cannot  possibly 
earn  a  full  and  adequate  return,  so  as  to  bring  down  the  cost 
of  eiiergv   to  a  competitive   figure. 

1  was  please<I  to  s«h"  iu  a  recent  local  newspaper  reiexenee 
to  a  suggestion  I  have  lieen  making  to  supply  engineers  for 
several  years.  I  refer  to  the  supply  of  hot  water  for  domestic 
purposes  by  the  u.se  of  immersion  heaters  operated  at  night, 
when  so  much  generating  and  other  plant  is,  to  a  large 
extent,  idle.  Thermal  storage  is  well  worthy  of  iniUistrial 
research.  There  areprobably  in  Bristol  alone,  for  instance. 
80,000  :iO  gallon  hot-water  tanks  out  of  u.st-,  due.  to  the  very 
extensive-  substituticm  of  gas  and  electric  cook»'rs  for  the 
kitchen  range.  I  suggi'st  that  if  these  were  rix-overed  and 
converti'ci  to  lagged  tanks,  or  otherwise  made  "  thermproof. 
and  fitted  with  beating  elements,  and  such  a  valve  as  is 
fitted  in  gas  and  electric  .steam  radiators  for  turning  down  the 
gas  or  cutting  off  the  electricity- when  a  temiHMature  approacli- 
ing  boiling  point  is  reached,  an  extremely  valuable  storage 
of'energv  would  be  provided.  The  electrical  energy  stored 
by  two  and  a  half  million  gallons  of  water  inis<'d  LV  deg.  1". 
in  t4Mii]>erature  is  not  to  be  despised.     To  eomivte  with  gas- 
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heated  water  electrical  energy  would  probably  have  to  be 
supplied  at  one-third  of  a  penny  per  tWh.  It  might  be 
worth  a  halfpenny  lu  view  of  immunity  from  fire  risks,  but 
the  fact  that  it  can  be  controlled  from  a  distance  is  an 
immense  advantage,  as  is  also  the  fact  that  it  can  be  turned 
i-ompietely  off,  whereas  thermostatically-controlled  gas  is  only 
turned  down.  ' 

My  suggestion  is  that  a  simple  vibrating  relay  be  devised 
to  cut  the  heaters  into  circuit,  one  for  each  tank,  at  the  will 
of  the  switchboard  attendants,  district  by  district.  This 
could  probably  be  done  by  superimposing  on  the  supply  net- 
work a  signalling  current,  which  would  possibly  be  sent  over 
the  network  in  certain  areas  in  turn,  so  as  to  spread  the 
supply  for  this  purpose  over  the  slack  hours.  In  fact,  if  this 
plan  is  feasible,  energy  for  this  purpo.se  could  be  supplied  at 
any  time  of  the  day  or  night  when  spare  energy  happened 
to  be  available.  The  thermostat  would  cut  out  individual 
tanks  when  sufficiently  heated.  For  bringing  this  stored 
hot  water  up  to  boiling  point,  necessitatmg  the  addition  of 
cold  water,  and  so  conserving  the  supply,  I  would  suggest 
the  use  of  small  super-heaters  on  each  hot-water  tap  in  a 
house. 

As  regards  the  insulation  of  the  tanks,  it  might  be  prac- 
ticable, now  that  aluminium  is  l>ecoming  cheaper  and  more 
plentiful,  to  provide  an  inner  lining  to  existing  tanks,  on  the 
thermos  principle,  exhausting  sufficiently  the  space  between 
the  inner  and  outer  walls.  A  recommendation  for  this  sys- 
tem, if  it  can  be  successfully  introduced,  would  be  the  fact 
that  if  hot  water  is  not  used,  due  to  a  day's  absence  from 
home,  only  the  small  leakage  of  heat  would  be  made  up  and 
charged  for,  whilst  during  prolonged  absence  the  supply 
should,  of  course,  be  cut  off  at  the  main  switch. 

.\nother  utility  suggestiop  might  be  worthy  of  iadustnal 
research  and  e.xploitation.  We  have  heard  of  the  super- 
imposing of  telephonic  speech  with  the  necessary  call- 
ing facilities  by  ringing  bells,  &c.,  on  transmission  hnes 
operated  at  30,(100  or  even  110.(K')O  volts.  Now,  of  course,  on 
underground  power  cables  of  any  length  or  networks,  speech 
probably  could  not  be  superimpo.sed.  The  electrostatic 
capacity  of  such  cables  is  too  high,  but  signals  of  a  moderate 
periodicity  probably  could,  and  there  are  buzzers  on  the 
market  which  oi)erate  at  the  supply  frequency,  and  are 
intended  to  take  the  place  of  house-bells  and  their  batteries. 
If  a  buzzer  could  be  designed  which  would  operate  at  this 
frequency  and  no  lower  I  would  suggest  its  use  for  waking 
people  up  instead  of  doing  so  by  alarm  clocks.  If  one  could 
be  made  to  operate  at  two  frequencies  a  little  above  and 
two  a  little  below,  these  frequencies  could  then  be  sent  over 
the  network  at,  say.  half-hour  intervals  from  6  a.m.  to 
8  a.m.,  and  the  renter  would  be  .supplied  with  a  small  instru- 
ment, which  he  would  plug  in,  or  turn  a  pointer  to  the  time 
on  a  dfal.  at  which  he  wished  to  be  called.     If  in  a  city  the 


size  of  Bristol  50,000  renters  of  this  service  could  be  obtained 
at,  say,  lOs.  a  year,  a  very  nice  additional  revenue  would 
accrue  to  the  supply  company  for  a  small  exiK'udituie  of 
energy.  Until  we  can  get  the  ''cheap  and  abundant 
supply  of  electrical  energy  we  hear  so  much  about,  but  see 
so  little  of,  we  might  try  to  increase  the  utility  of  what  we 
have. 

I  will  conclude  with  something  in  the  nature  of  a  vision  : 
When  I  was  in  the  North  of  England  I  erected  for  telephone 
purposes  trunk  lines  of  H-poles  braced  with  iron  rods  and 
from  40  ft.  to  K)  ft.  in  height.  One  line  from  Shap  through 
Penrith,  Carlisle,  and  Gretna,  to  Scotland,  and  on  the 
East  Coast  a  second  line  from  North  .Mlerton  through  Bishop 
.\uckland  and  Newcastle  over  the  Cheviots  to  Jedburgh; 
south  and  north  in  other  disti-icts  they  proceeded  into  Lan- 
cashire and  Yorkshire  respectively,  and  both  into  Scotland. 
Now,  Prof.  Robertson,  in  his  inaugural  address  a  few  years 
since,  spoke  of  various  ways  of  getting  cheap  power,  and  he 
suggested  that  the  Clyde  might  be  dauiined.  I  have  heard 
the  Clyde  anathematised — and  perhaps  there  is  some  reason 
for  it  when  one  is  on  it  for  pleasure — but  if  its  great  tidal 
energy  could  be  converted  and  .sent  south  over  these  lines, 
which  I  suppose  the  Post  Office  will  not  require  when  it 
can  provide  trunk  lines  underground — it  should  be  possible 
to  supply  energy  without  undue  expens<^  to  Manchester  and 
Lancashire  in  general,  as  well  as  to  the  East  CJoa.st  and 
Yorkshire.  There  are  also  the  poles  and  the  lines  to  every 
town  and  village  in  the  country,  and  my  dream  is  that 
nearly  all  overhead  plant  of  this  kind  will  in  the  ftiture  ■. 
be  u.sed  for  power  transmission.  Much  thicker  conductors 
would  have  to  be  employed  in  some  ca.ses,  but  only  in  a  few 
of  them,  and  the  total  weight  and  strain  on  the  poles  would 
probably  be  much  less  than  at  present.  The  Shap-Cariisle 
line  probalily  carried  four  tons  of  copper  to  the  mile.  On 
the  minor  cross-country  lines  energy  for  lighting  and  power 
could  be  conveyed  to  every  town  and  village.  Over  these 
minor  lines  it  will,  no  doubt,  be  possible  to  provide  the  tele- 
phone service  by  means  of  high-frequency  carrier  currents, 
or  by  means  of  telenhone  cables  suspended  on  the  noles  when 
the  latter  are  used  for  power  transmission.  This  double 
utility  should  cheapen  both  services,  and  might  lead  to  the  re- 
population  of  our  rural  districts,  reviving  their  industries, 
and  greatly  increasing  the  amenities  of  country  life. 

No  doubt  main  lines  all  over  the  country  would  similarly 
become  available  for  other  than  their  original  purpose.  The 
turn  of  the  tide  of  population,  at  least  in  part,  hack  from 
our  great  centres  to  the  .smaller  towns  and  villages  would 
undoubtedly  help  towards  the  greatest  happiness  to  the 
greatest  number.  The  increased  modern  facilities  for  travel 
will  also  help  this,  but  nothing  so  much  as  the  widespread 
provision  of  cheap  electrical  energy  for  light  and  power,  and 
the  revival  of  rural  industries. 


THE     NEW    B.L.I.C.     MAGNETO. 


ROTATING     MAGNET    TYPE. 


It  will  be  recalled  that  in  order  to  assist  in  meeting  the 
enormous  demands  for  magnetos  that  aro.se  when  it  was 
realised  that  mechanical  transport  was  one  of  the  essential 
factors  in  war  operations,  the  British  Lighting  &  Ignition 
Co.,  Ltd.  (proprietors  :  Vickers,  Ltd.),  commenced  the  manu- 
facture of  magnetos  in  this  country  during  the  early  part 
of  the  European  war.  It  was  appreciated,  however, 
that  the  pattern  then  produced  had  by  no  means  reached 
finality,  and  Mr.  E.  0.  Turner,  the  firm's  chief  electrical 
engineer,  therefore  set  himself  the  task  of  evolving  a  new- 
design,  and  Mr.  B.  Callard,  managing  director,  is  to  be 
congratulated   on  his  firm's  achievement. 

The  form  of  construction  employed  is  almost  the  inverse 
of  that  adopted  in  the  older  type  of  rotating-armature  ma- 
chines with  which  all  motorists  are  familiar.  In  the  new 
B.L.T.C.  magneto,  fig.  1,  the  magnet,  the  most  robust  part 
of  the  machine,  is  made  to  rotate,  while  the  armature,  with 
its  low-  and  high-pressure  windings,  remains  stationary. 
All  fragile  insulated  parts,  such  as  slip  rings,  lengthy  rotating 
brush  holders,  collector  brush  holders,  and  so  on,  have,  by 
careful  design,  been  entirely  done  away  with.  In  their  place 
is  a  short  stationary  connector  piec«  (fig.  2)  leading  the  high- 
I)ressure  current  from  the  stationary  armature  to  the  station- 
ary distributor  terminal ;  this  arrangement  is  so  great  an 
itnprovi-ment  as  practically  to  prevent,  it  is  claimed,  the  pos- 
sibility of  breakdown. 

The  contact  breaker  is  of  an  improved  pattern,  and  is  also 
stationary,  the  cam  being  revolved  instead ;  this  not  only 
enables  the  sticking  contact  breaker  lever — a  trouble  which 
m  many  motorists  have  fxperienced  in  the  pa.st — to  he  en- 
tirely eliminated,  but  enables  a  much  more  robust  unit  to 
lie  made,  requiring  l.-.ss  attention  either  for  cleaning  or  for 
resetting  the  contacts. 

Fig.  2  shows  two  sectional  views  of  a  standard  0.4. -II. 
type  magneto,  and  fig.  -'i  shows  in  diagranmiatic  form  its 
connections.     The  path   of  the  flux  from   the   n   pole  of  the 


magnet  i',  through  the  stator  pole  .shoe  x,  armature  core  A, 
and  hack  through  the  right  hand  stator  pole  shoe  to  the  s 
pole   of  the  magnet,  may  be  followed  from   the   right  hand 


Fig.  I.— The  New-  B.1..I.C.  Magneto. 
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drawing  in  fig.  2.  Eeferriug  to  the  lelt  hand  view  in  fig.  '2, 
the  armature  core  a  ciirries  two  windings  :  u,  the  low  prc.-.- 
sure  and  c,  the  high  prestmre.  One  end  of  the  l.p.  winunig 
is  connected  to  the  earthed  moving  point  of  the  contact 
breaker,  and  the  other  end  to  the  .stationary  insulated  point. 
The  .start  of  the  h.p.  winding  is  connected  to  the  end  of 
the  i.p.  winding  and  the  end  of  the  h'.p.  winding 
to  the  connecting  piece  d.  A  condonHcr  k  across  the  con- 
tact points  prevents  sparking  taking  place  when  the  primary 
current  is  interrupted.  On  turning  the  rotor  l.'  with  the 
contact  breaker  points  separated  a  voltage  is  induced  m 
both  windings;  this  pressure,  however,  is  generally  too  .small 
to  produce  a  spark  at  the  plug  x>oints.  When  the  rotor  is 
turned  with  the  contact  points  clo.sed  a  current  Hows  in  the 
primary   winding,  its  effect   being   to  delay   the   decay'  of  tlie 


Fig. 


-SrXTIONAl.    VlinVS    OF    Maom'/ic 


magnetic  flux.  If,  now,  at  a  suitable  ]insition  of  the  rotor 
the  c-ontact  points  are  made  to  open,  tlie  armature  current 
being  near  its  maximum  value,  the  flux  threading  the  pri- 
mary winding  will  change  suddenly  and  will  cut  the  .second- 
ary winding  with  great  rapidity,  producing  the  high  voltage 
necessary  to  jump  the  sparking  plug  gap.  The  most  suit- 
able position  to  open  the  points  is  found  to  be  when  the 
trailing  tips  of  the  rotor  have  left  the  armature  pole  shoes 
by  a  few  millimetres.  The  h.p.  current  so  generated  is 
led  from  the  armature  through  the  connecting  piece  d  to 
the  centre  brush  on  tlie  distributor  G ;  thence  by  means  of 
the  rotating  arm  h  and  its  brush  i  it  passes  to  the  brass 
segments  j  of  the  distributor,  to  which  the  plugs  are  con- 
nected. 

Since  the  primary  current  in  the  armature  is  a  maximum 
twice  during  each  revolution,  it  is  possible  to  obtain  two. 
sparks  per  revolution;  a  4-cylinder  magneto,  therefore,  runs 
at  engine  speed  in  order  to  produce  four  spai-ks  during  the 
two  revolutions  of   the  engine. 

The  distributor  brush  arm  is  mounted  im  a  gear  wheel  k, 
which  is  driven  from  the  rotor  by  means  of  another  gear 
wheel,    I..     The  distributor   runs  at   half  engine   speed,   since 


StcONOAf.i        H.T.  BRUSH 


19  that  the  new  product  Ls  v-jry  compact.  The  dimenMoi,-  ^le 
tar  below  the  maximum  limits  prescribed  by  ib«  bnti-h 
Engineering  Standards  Association,  and  the  machin.-,  ju- 
also  very  light;  for  example,  a  magneto  for  a  medium  m/..- 
l-cylmder  engine  weighs  only  CJ  lb.,  as  against  15  lb.  f.,r 
the  superw'ded  m-.d.-l.  Ihe  cwu-  pattern  wi>i»!hs  about  :i4  II... 
as  against  «  lb.  The  new  models  will  spark  sati»fact<jrily  .n 
speeds  of  between  .50  and  »jO  r.p.ni.,  below  which  it  is  not 
necessary  to  go  as  ellectivc  cnrbiiration  is  not  obtainable  at 
lower  speed  than  that. 

The  armature  being  stationary  enables  much  more  thorough 
provision  for  insulation  to  be  made  and  on  this  account  it 
does  not  "  woaicen  "  with  ago,  and  rot.iting  h.p.  windings, 
conden-sers,  connections,  Ac— hitherto  regarded  as  necessary 
evils— have  in  c'.nseriuen<e  been  swept  away  for  good.  There 
•ire  no  fragile  insulated  i.arts :  the  old 
slip  lings,  bru.sh  holders,  pick-ups,  and 
rotating  pieces  have  been  siiper.'.eded  by 
a  single,  .short,  stationary  connector 
piece  between  the  armature  and  the  dis- 
tributor. This  feature  ensures  increased 
leliahility  as  well  as  greater  simplicity. 
The  magnetic  structure  is  effectively 
laminat,"!!,  the  fan-shaped  .stationary 
pole-shoes,  and  the  construction  of  the 
rotor  shoes,  bring  almut  superior  lami- 
nation of  the  magnetic  structure ;  thie 
arrangement  is  laigely  re.spon.«ible  foi 
the  excellent  sparking  characteristics  of 
the  niachmes  notwithstanding  theit 
light  weight. 

Sini<'  the  qpntact  breaker  is  stationary 
— tlie  interruiTti<ms  being  caused  by  the 
(■am.  which  revolves  with  the  magnet— 
the  contact  opening  is  not  affected  by 
wear  to  so  great  an  .extent  as  the  older 
type.  There  is  only  one  rubbing  carbon 
brush,  in  place  of  the  five  or  more  em- 
ployed in  the  older  tyjie  of  machine. 
Tlie  heel  piece,  lever  arm.  and  pivot 
Inush,  together  with  a  miniature  re.eer- 
ubricating  the  pivot,  are  formed  in  a  .single 
of  bitkelite-dilecto  lamina'  :  this  arrange- 
ment eliiiiiiiates  the  sticking  contact  lever,  and  a  laminated 
gear  wlicel  damps  out  the  ringing  sound  which  the  impulsive 


voir  of 
clement 


MACMETO      OR    ENGINE.      FRAME 

SPARWNC  pujes> 

PlO.    3.— DiAGRA.M     OF    CoNNIiCTlDNS. 


Fig.  4— Compoxrxt  Parts  of  Maoxf.to. 


drive  of  tlu'  magneto    iiulueOs    in    .solid    metal    wheels,    and 
ensures  ijuiet  running  at  all  sjieeds. 

.AU  types  of  the  new  magneto  are  watertight  and  diist- 
protif,  and  are  covered  li.\  a  twelvi'  mmulis'  •.'uai.iiitee  for 
perfect   rumiiiig. 


it  has  to  complete  one  revolution  during  two  revolutions  of 
the  engine.  The  cut-out  device  consists  of  an  insulated  ter- 
minal connected  to  the  insulated  end  of  the  primiiry  witidmg. 
If  the  earthing  wire  is  connected  to  this  terminal,  on  closing 
the  switch  the  contact  breaker  is  .short-circuited,  thus  render- 
ing the  magneto  inoperative.  Reference  to  fig.  3  will  niaivc 
this  clear.  The  safety  spark  gap  is  shown  at  M  (fig.  'i).  It 
the  h.p.  circuit  were  broken,  cither  through  any  of  the 
cables  becoming  detached  from  the  phifcs,  or  from  any  other 
cause,  the  spark  would  occur  between  the  serrated  pins,  thus 
protecting  the  insulation  nf  the  inachiiic  I  rum  excessive 
strain. 

The  chief  component  parts  of  the  magneto  are  sliown  in 
•he  illustration  of  a  partially  dismantled  machine  seen  in 
tig.   4. 

It  has  been  possible  to  suiier.sede  the  old  design  ln-cause 
use  has  been  made  of  a  cobalt  steel  magnet,  the  superiority 
of  which  over  tungsten  st^'el  is  so  great  that  the  new  magnet 
is  only  about  1/6  the  size  of  the  discarded  one.     The  result 


The  Volta  iilectric  Furn:!ce. —  I'he  first  installation  in 
(Ireat  Britain  of  tlu'  new  \dlta  electric  steel  furnatv,  niado 
by  the  Volta  .Manufacturing  Co.,  Ltd.,  cf  Ontaiio.  Canada,  is 
to  be  at  the  works  of  Messrs.  Renton  \-  Fisher,  of  Bathgate. 
Scotland,  who  have  ordered  one  of  three  tons  capacity. 
.\le-Ms.  T.  Rowlands  &  Co.,  Ltd..  of  Shellield.  are  the  agents 
in  I'.riat  Hritiin  fi.r  this  furnace,  .says  the  Slirfflrld  Ditilu  Tele- 
iinipli- 

A  I.ar^e  Flood dijthted  Si}?n. — The  sitjn  erecteil  by  the 
liritish  Thomson-Houston  Co.,  Ltd..  at  its  Rugby  works, 
indicating  that  ""  Mazda  "  hnnps  are  made  there,  is  the 
largest  of  its  kind  in  this  country.  It  measures  33  ft.  bv 
•2:2  ft.,  and  consists  of  opal-gla.ss  "  faced  letters  on  a  steel 
framework  bolteil  to  the  factory  roof.  The  initial  letter  "M" 
is  II  ft.  in  height.  To  convert  this  into  an  ordinary  electric 
sign  V  ould  reiiuiiv  at  lea.-t  HIKI  t«'n-walt  lamps.  rcpres<^uting 
a  load  of  .-s;  k\\  .  By  the  B.T.H.  flood-lighting  method  onl.v 
half  this  power  is  re()uired.  ri--.,  four  l.OOt)  \V  "  Max.la  "'  gas- 
filled  lamps. 
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(NOT  YBT  PUBLISHED.) 

Compiled  espre&sly  for   this  "journal  'b>  ■  Messrs.  Setton-Joses.  O'OEll  and 

•    STkPHENS.   Pjten;  Agents,- 385,  High' Holhorp,  I^mlon.  W.C.I, 


S£,47U.  "Lighting  and  -  heating,"  ■.'\,-  B,  .Muirhead,  J,  G,  Muirh«ad,  .ind 
M,.A.  JUuirhcjiu.    October. Snd., 

'26,48^.  "  Cirbon-holdcr  for  proi^.'Ction  arc  lamps."  J.  B.  Grocutt.  OctobL-r 
2nd. 

26.1M      ••  Head  lights,  &c,"    W.  A.  Cooke   and  F.    H.  Moody.     October  2nd. 

36,4*5".  '■  ,Means  for  regulating  supply  of  liquid  front  cistern  to  electrolytic 
3pp4c^tj3."     E.    Reuss  and  'V.  'Kobcrts.     Ooluber   2nd. 

2«i,4Sl.     ••  Elecuic    hand   lamps."    S.    R.    Bcrrislord.     October   2nd. 

26,S06.  "  Eleclrically-drive.n .  valve-grinding  machines."  C-ampbell  &  Isher- 
wood,  Ltd.,  and  G.  H.   RacT    October  2nd. 

26,328.  "  Electrical  advertising  and  illuminating  devicifS."  -E.  V.  Hayes. 
Gratze.    October  2nd, 

2U,o2d,  "  Devices  for  regulating  voltage  of  tlynainos,"  Eclairage  dL-£ 
Vehiculcs  sur   Rail.     October  2nd.     (France,  October   3rd.    1!)21.) 

iHj/XiT.  "  Recording  attachment  for  standard  telephone  sets."  B.  S.  Tharp. 
October  2nd. 

26.547.  "  Electric  lock  and  indicator."  t.  D>vver  and  \V.  Dwver.  Octo- 
Ur  2nd. 

26,5o2.  **  Switch  drums  for'  starting  ■  and  controlling  electromotors."  V. 
Krupp    Akt.  Ges.     October.  2nd.     (Germany,   October  4th,   192L) 

■X,o6St.     ••  .Sound    amplifiers."     C.   J.   Dodge.     October   2nd. 

26,573.  "  Electric  plug  contact."  Progress  ,Akt.  Ges.  CVlober  2nU.  (.Suit. 
7erl3nd,   September  30th,  19-21.) 

-26,584.  "  Passing  electric  current  through  petrol."  W.  L.  Morgan.  Oct.. 
ber  ^lid. 

26,587.    "  Wireless  apparatus."    \V.    F.    Hurndall.     October  2nd. 

26,596.  "Rotor  winding  for  a.<>nchronous  motors  without  starters."  I'. 
Shenfer.     October  2nd. 

'2/6,432.  "Wireless  receiving-  apparatus."'  British  Thomson-Houston  Co., 
Ltd.,.  and   R.  C.  Clinker.     .September  3(hh. 

28,434.  "  .Attachment  fur  talking  machines,  Wireless  apparatus,  Ac."  K.  A. 
Sibthorpe.     September  30th. 

36.447.  "  Saddle.  &*c..  clamps  for  sheathed  electric  conductors."  .\.  Kirk  and 
R.  C.  Milliken.     September  30th. 

26.450.  "Transformers  for  wireless  apparatus."  C.  W.  Chirabut  A.  H. 
Curtis,   and   Igranic  Electric  Co.,  Ltd.     .September  :Klih. 

26.451.  "  Frame  aerials."  C.  W.  Clarabut,  A.  11.  Curtis,  ;,nd  lurani.  file,-. 
trie    Co.,    Ltd.     September.  :iOth. 

26,462.  "Inductance  coils  for  wireless  receiving  apparatus."  A.  11.  Curtis, 
Igranic  Electric  Co.,   Ltd.,  and  S.   R.   Wright.     Si-pteinU-r  :^Otl). 

36,472.  "Coil-holder  for  wireless  receiving  sets."  W.  W  .  Nicnll.  S.|)- 
tember  30th. 

26,474.  "  Wireless  receiving  .systems."  C.  ii.  Guest  and  I-".  IC.  Guest.  Sep- 
tember 30th.  ,  ■     ' 

26,602.  "  Ignition  devices  for  e.\plosion  motors."-  E.  von  Lepel.  October 
2nd.     (Germany,  October  6th,  1921.) 

2t>,G04.  "  Electric  conductor  terminals."  British  Thomson-Houston  Co.j 
Ltd.   (General    Electric   Co.).     October  2nd. 

26,609..  "  Insulators  for  suspended  high-tension  wires."  A.  Renaudin. 
October  2nd.     (France,  October  3rd,   1921.) 

36,611.  "  External  spark-gaps  for  internal-combustion  engines."  J.  Robin- 
son  and  J.   B.  Wright.     October  2nd. 

26,638.  "  Wireless  telegraph  apparatus."  T.  Houghton  and  F.  W.  Long- 
worth.     October  3rd. 

26,658.  "  Clips  and  terminals  for  electric  leads."  S.  ^\■.  Bussill.  October 
.Ird. 

26,673.      •Rectifying  devices."    A.    R.    Angus.     October  3rd. 

26.678.  *'  Afeasured  service  devices  £or  automatic  iclephone  systems."  J.  H. 
Jones.     October  3rd. 

26.679.  "  Measured  service  devices  for  automatic  tclephonfe  systems."  J.  H. 
Jones.    October  'Srd. 

26,682.  "  Axles  for  electrically-driven  road  vehicles."  H.  M.  Butler.  Octo- 
b»r  3rd. 

26,692.  "  Electrical  systems  and  apparatus  for  chemical  treatment  of  non- 
conducting liquids."     W.   McMullen   and   W.   J.    Ricketts.     October  3rd, 

26.695.  "  Ironclad    electric   switches."     A.    Willmolt.     October    3rd. 

36.696.  "  Electric  condensers."  L.  von  Kraniolin.  October  3rd.  (Germanv, 
July  10th.) 

26,707.     "  Variable  condensers."     M.    V.    Pirie.     October   3rd. 
26.711.     "  Electric   switches."    J.   P.   Haworth.     October  3rd. 
26,719.     "  Telephone,   &c..    head-pi<-ces."     R.    F.    Tunmer.     October    3r<l. 
26,724.    "  Radio  adaptor."    W.   H.   Mediant   and  C.  H.    Stave.     October  3rd. 
26.7.34.     "  Arrangement    for    regulating   speed  of  alternating-current    motors." 
K.  JapoUky    and   M.    Kostenko.     October  3rd. 

26.744.  "  .Microphonic    transmitters."     E.    A.    Graham.     October   3rd. 

26.745.  "  Combin-.-d  gramophone  and  telephonic  apparatus  for  use  with  wire- 
less telephonic  apparatus."     E.   A.  Graham..  October  3rd. 

26.753.     "  .Magneto  inner   ball  race  remover."     A.   C.  Abel.     October  4th. 

36.765.  "  Electric,  motors. "    N.  VV.  Bairstowe.    October  4th. 

36.766.  "  Electric    motors."     N.    W.    Bairstowe.     October   4lh. 
26,790.    "  Electric  clock."    A,    B.  Harje.    October  4th. 

.  26,806.  ."  Adjustable   electric   resistances."     H.    V.   Albrow.     October   4th. 

26.808.  "Method  of  telephonic  communication  on  fire  alarm  systems." 
E.   E.   Moore.    October  4th. 

36.818.  "  Electric  welding  apparatus."  A.  E.  Culler  and  P.  A.  Marsdcn. 
October  4th. 

26.819.  "  Electric  welding  apparatus."  A.  E.  Culler  ami  V.  A.  Marsdcn. 
October  4th. 

36.831.  "  Dynamo-magnelo  units  for  lighting  and  ignition  in  motor 
vehicles."    Scintilla.    October   4th.    (Switzerland.  Octobor    »th.  1921.) 

26.832.  "  Sparking  plugs."  R.  E.  Aqudio.  October  4th.  (Italv,  November 
26th,  1921) 

26.838.  "  Insulating  materials."  Metropolitan-Vickcrs  Electrical  Co.,  Ltd.. 
and  N.  E.  North.    October  4th. 

36.839.  **  Dvn-imo-electric  machines."  Metropolitan-Vickers  Electrical  Co., 
Ltd..  and   G.   M.    Pestarini.     October  4th. 

26.842.  "  Thermionic   valve   circuits."     P.    W.    Willans.     October    4th. 

26.843.  "Galvanic  cells  and  batteries."  F.  Fischer  and  R.  Porsckc.  Octo- 
b.-r  4th. 

'26.844.  '•  Galvanfc  cells  and  batteries."  F.  Fischer  and  R.  Porscke.  Octo- 
ber 4lh. 

26.849.  "  Projection  lamps."    H.    Workman.    October  4th. 

26.850.  "  Head-lights  for  motor  vehicles."    M.  J.    Williams.    October  4th. 
26.852.    "  Electric  gas  lamp."    G.  F.  Dobinson.    October  4th. 

26.ai7.  "  X-ray  apparatus."  British  Thomson-Houston  Co.,  Ltd.  October 
4th.     (United    States,  October  10th,  1921.) 

26.859.  "Condunor  rails,  and  covers  therefor,  for  electric  railwavs.  4r." 
Siluminite    Insulator  Co..   Ltd..  and   E.  V.    Wylhes.     Oclober  4th. 

28.866.  "  Telephone  systems."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     Oclober   4th.     (United    Slates,   January   27th.) 

26,868.  "  Carbon-holder  for  arc  lamps  having  rotarv  carbons."  Ancicns 
Etablissements  Barbier,  Benard  et  Turenne  Soc.  Anon.  October  4th.  (France, 
August  23rd.) 

26.898.  "  .Motor-car  head  lights,  Mrret  lamps,  tec."  H.  J.  Sherborne.  Octo. 
ber  5th. 

28.905.     "  Electric   arc    furnaces."     V.   Stobie.     October   5th. 

26.921.     "  Electric  controllers."    ]     Munn.    October  5th. 


26.927.  "  Electric   primary   batteries."     E.    E.  Dult.     October  5th. 

26.928.  "  Ekszrric  storage  batteries."  E.  «.  Dutt  and  S.  H.  Godfrey. 
October  5th.  ' 

26,939.    "  Electrjc  batteries."    E.  E.  Dult  and  S.  H.  Godfrey.    October  5th. 

26,937.  "  Ignition  device  for  internal-combustion  engines."  G.  \\  .  Corlcss. 
October  5th.  ' 

26,9<i9.  "Stands  for  adjustably  supporting  .\-ray  .  tubes."  J.  B.  Biiw.r. 
October  5th.  ' 

26,970.     "Selective    switching  apparatus."    J.    B.   Bower.     October   5lli 

26.972.  "Wireless  receiving  apparatus."  R.  C.  Congdon  and  P.  I  >. 
Johnston.    October  5th. 

36,980.  "Telephone  receivers."  British  Thomson-ilouston  Co.,  Li.i  .i.i 
.\.  P.  Voung.    October  5th. 

26,986.     "Sparking   plugs."     R.    Colin.     October    5th. 

26.990.  "  Telephone  svsti-ms."  .•Vutomatic  Telephone  .Manufacturing  Co., 
Ltd,    October  .5th.     (Uiiited  States,- February  11th.) 

27.000.  "  Ellectro-magnets."     H.    J.    Norballe.     October   6th. 

27.001.  "  Electric  discharge  tubes."  Naamlooze  Vennootschap  Philips 
Gloeilampen   Kabrieken.     October  5th. 

27.006.  "  Distillation  of  zinc,  S.C.,  by  electrical  means."  F.  J.  C.  Jones. 
October  6th. 

27,011.  "  Suspension  or  connection  device  for  electric  fittings.  S..."  A.  N. 
Haddow  and  A.  P.  Rutherford.     October  6th. 

27.016.     "  Electric   traction    systems."     E.    M.    .Munro.     Octob<r    liih. 

27,0-20.     "  Electric  switches."     O.    W.   H.    I'.ige.     Oclober  6th. 

27,021.     "  Head-lights    of    vehicles."    C.  J.    Wrtherspnon.     OcMbir   (ilh. 

27,039.     "  Power    transmitters."       W.     Fairweather     (Singer     Manufacturing 


Co.).     October   6th. 

27,041.     "Electrical   device 
G.    E.  Skiniier.     October  6lh. 

27,050.    "Derailed   tram    adjuster."    J.    Davies   and    t.   M.  White.    October 


rnal    boiling    of   railway-carriage  doors.' 


6lh. 

27.068.    "  Electrl 
ber  6th. 

37.070.  "  Protectors    for    connecting    ligatures  of   suspended    insulators  "     A. 
Renaudin.    October  2nd. 

27.071.  "  Suspending    aerial,  electric  conductors."        A.   Ren 
(illi.      (France,    Octol,.'r    8th,   1931.) 


L.    J..  "Hancock   and    T.    R.    Hancock.    Octo- 


Octobiir 


PUBLISHED     SPECIFICATIONS. 

i  111-    lunniH'is    ill   parcnlhisi^s    are    liui^*'    iin.Ur    which    the  specifications    will    be 
printed   and   abridged,  and  all  subsequent   proceedings   will    be  taken. 

-"  .,  laai. 

10,399.  "  Apparatus  for  regulating  the  phase-compensation  of  synchronous 
electric  machines  by  means  of  commutator  machines  connected  in  cascade  with 
the  rotor  circuits  thereof."  E.  C.  R.  Marks  (Siemens-Schuckertwerke  Ges.). 
April  8th,  1921.    (186,0(>7.) 

egulating    the    speed    and     phase-compensation    of 

les  bv   means   of   a  commutator    machine  connected 

C.  '  R.    Marks     (Siemens-ikhuckertwerkc     Ges.). 


B.   Platschlck.    April 


elephone   transmitters.*"    R.   B. 


10,585.     "  .Apparatus 
asyrichronous  electric    machi: 
in    cascade    therewith."  ■  E. 
April  11th,  1921.     (186,088.) 

11,192.  ■  "  Fusible   safety  cut-out    for   electric 
ISIh,    1!)21.     (186,091.) 

11,700.     "  High-lrequ 
looze      \'ennooischap    -Nederlandsche     Radio-Industrie).       .April 
(186,094.) 

Electric    switches."    P.    B.    Handley.    June   lOlh,    1921. 

Electric    resistances."    S.    G.    Frost.     June     15th,    1921. 
'Means      for     producing     alternating     electric     currents." 
ne   16th,    1921.    (186,129.) 
■  Means   for    indicating    the    (jeriod    of    and/or    controlling    electrical 

"^ Simpson.     June  18th.   1921.     (186,134.) 

hvdro-*lectric    plant     for     the 
and     Tcchno-Chemical 


(186,108.) 

(186,117.) 

H.      J. 


H.   Molh«  and 

Telephone  Co., 

C.    Prcssland. 

V.    P.     Rear- J. 

and    the   like 

Western    Eloc- 

July    29lh. 

fiir    Drahtlose 

16.011. 

16.425.    ' 

16.639.     ' 
Round.    .Ju 

16,799.    ■■ 
oscillations."     .A.    M.   Young  ,nnd    \. 

16,874.     "  Utilisation    of    surplus 
preparation     of    peat    or    similar      fuel."      N.    Tcsirup 
Laboratories,    Ltd.     June  30th,    1921.     (186,137.) 

16,879.  "  Thermionic  signal-receiving  systems."  British  Thomson-Houston 
Co..   Ltd.   (General    Electric  Co.).     June  20th,   19-21.     (186,138.). 

16,882.  "  .Apparatus  for  separating  or  sorting  fragmentary  materials  by 
electric  conductivity."  H.-  L.  .\.  Schweitzer.  June  18th,  1920,  (Patent  of 
addition   not  granted.)     (165,098.) 

16,888.     "  Terminal   connections    for   electric    wires."     Dr.    .1 
Merz-Wcrke    (Geb.     ,\lcrz).     October   11th,    1920.     (170.266.) 

16.907.     "Automatic  telephone   exchanges."     Relay  Automat 
Ltd.,  and   B.    B.  Johnson.     June  20th,   1921.     (186,141.) 

17,024.     "  Ignition   devices    for    intL-rnal-combustion    engines. 
June  31st,   19-21.     (Cognate  application,   32,845/21.)     (186,155.) 

17,045.     "  Surgical    illuminating    and    optical    appliances." 
June    21st.    1921.     (186.158.) 

18.982.     "  Electric    lighting     and     heating     system    for   railw 
vehicles."     A.    Spencer.     July    13th,    1921.     (186,194.) 

19,070.     "  Electric-wave    filler."     Western    Electric   Co..    Ltd.    (W 
trie  Co..  Inc.).     July  14th,    1921.     (186,198.) 

30.369.     "  Electric    horns."        W.   J.   Spicer   and    T.   S 

1921.  (186.211.) 
'20.790.    "  .Antenn;E    system    for    wireless    signalling." 

Telegraphic.     August    Cth,    19*0.     (167,490.)  '     • 

20,973.  "Contact  device  for  electrical  telegraph  transmitters."  H.  J., 
Hansen.     August    8th,    1921.     (186,219.) 

21,120.  "Thermally-controlled  elcctriccifcuit  interrupters.".  Igranic  Elec- 
tric Co.,  Ltd.  (Cutler-Hammer  Manufacturing  Co.).  August  9th,  1921. 
(186,221.) 

21,681.  "  Electrical -plug,  and  socket  connections  or  couplings."  J.  A.  Crab- 
tree.    August    Itth,   1921.     (186,236.) 

32.7-22.  "  Electric  and  gas  fires."  H.  H.  Berry.  August  26th,  1921. 
(186,294.) 

22,858.  "  Telephone  systems."  .Automatic  Telephone  Manufacturing  Co., 
Ltd.    August   29th,  1931.'  (177,130.) 

23,004.  "Alternating-current  track  signalling."  L.  H.  Peter  and  Westing- 
house    Brake  and   .Saxby    Signal  Co.,    Ltd.    August   30th,    1921.     (186.239.') 

23.069.  "  Motor-car  or  like  lamps."  E.  A.  Orr.  August  31st,  1921. 
(186.240.) 

23..')21.  "  Electrical  connectors  and  terminal  blocks."  W.  Fairweather 
(Singer    Manufacturing     Co.).    September    2nd.     1921.    (186.245.) 

26,307.  "Combined  electric  switches  and  fuses."  Phi-Kappa  Syndicate,' 
Ltd.,    .ind    I.    J.   J.    M.    Kluiitm."ins.     October    5th,   1921.    (186,256.) 

27,058.  "  Casings  for  transformers  and  other  electrical  apparatus."  British 
Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  October  12th,  1921. 
(186.2.09.) 

33,151.  "  Apparatus  for  electrically  precipit.iting  suspended  p.-trticles  from 
fluids."     Siemens-Schuckertwerke   Ges.     January    4lh,    1921.     (174,046.) 

34.053.  "  Oil  ■switches."  Sachsenivcrk  Licht  und  Kraft  Akt.  Ges.  December 
17th.    1920.    (172,982.) 

xsas. 

8,211.  "  Electrical  .  insulators.".  Metropolitan-Vickers  Electrical  Co..  Ltd. 
(Railway   and   Industrial    Engineering   Co.).     March   21st,  1922.     (186,285.) 

8,904.  "  Braking  systems  for  dynamo-electric  machines."  British  Thomson- 
Houslon    Co.,     Ltd.    (Compignie    Fran^aise    Thomson-Houstonl.     March     28th, 

1922.  1186,286.) 

10.677.  "  Apparatus  for  prevenlino  the  unauthorised  oneralinn  of  electric 
appliances  on  motor  vehicles."    Scintilla   (firm  of).     May  30th,   1921.     (180,307.) 
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IIeadeus  of  the  Electrical  Review  will  agree  that  it  is 
liol  through  anj-  lack  of  attention  to  the  matter  in  these 
pages  that  C'anaiJa  has  not  been  a  larger  buyer  of  British- 
made  electrical  goods.  The  reasons  for  making  an  effort 
to  meet  the  special  requirements  of  the  market;  the 
classes  of  manufactures  which  stood  a  better  chance 
than  others  of  succeeding ;  the  influence  of  the  Chicago 
Underwriters  on  the  situation,  and  the  means  for  meet- 
ing this  difficulty  ;  suggestions  for  establishing  a  branch 
of  the  B.E.A.M.A.  over  there;  the  vastness  of  the  terri- 
tory to  be  covered  ;  and  the  best  means  of  organisation 
for  selling  British-made  goodwin  competition  with  U.S. 
goods  coming  over-night  from  over  the  border — all  of 
these  and  many  other  points  have  been  amply  covered — 
some  have  thouglit  t')o  amply  covered  because  their  own 
experience  had  not  seemed  to  justify  serious  attention 
being  given  to  the  subject. 

We  confess  that  sometimes  we  have  despaired  of  much 
good  being  done  after  so  many  efforts  had  been  made 
and  had  failed.  But  we  are  at  heart  optimists,  because 
we  believe  blood  to  be  thicker  than  water  arid  than 
American  influence,  and  because  we  believe  that  thou- 
sands of  Canadians  would  far  rather  use  an  electrical 
article  emanating  from  the  British  Isles  than  one  coming 
from  South  of  the  border  line. 

Not  only  are  these  patriotic  sentiments  stronger,  for 
obvious  reasons,  than  they  were  before  the  war,  hut 
Canada  is  far  more  industrial  than  she  used  to  be,  thus 
furnishing  new  business  opportunities,  although  also 
adding  to  her  own  internal  productive  capacity.  It 
has  always  seemed  that  lack  of  efficient  selling  organisa- 
tion on  our  part  has  been  a  failing  which  prevented 
British  trade  expansion  there,  and  schemes  promising 
enough  at  the  time  have  proved  to  be  born  out  of  due 
season.  But  it  need  not  follow  that  to-day,  when  tlie  new 
U.S.  Tariff  is  creating  an  atmosphere  favourable  to  our 
operations  and  when  Canadian  sentiment  is  so  strongly 
British,  a  new  well-thought-out  plan  along  somewhat 
difierent  lines  siiould  not  stand  a  better  chance.  We 
give  some  brief  particulars  of  such  a  scheme  in  our 
"  Business  Notices  "  this  week,  and  our  readers  will  be 
able  to  form  their  own  judgment  concerning  it. 

Simultaneously  with  the  launching  of  this  new  enter- 
prise for  the  distribution,  and  in  some  cases  production, 
of  British  electrical  manufactures,  tiiere  is  being  placed 
before  the  readers  of  a  financial  contemporary  a  defence 
of  British  companies  and  firms  against  repeated  charges 
of  lack  of  interest  in  the  Canadian  market.  We  are 
more  concerned  witli  the  question  of  electrical  and  allied 
goods  than  with  general  manufactures,  and  probably 
the  case  which  is  taken  in  hand  by  the  Federation  of 
British  Industries  may  be  less  electrical  than  general 
because  of  the  constitution  of  the  F.B.I. .  notwithstand- 
ing the  relation  of  the  B.E.A.M.A.  to  that  organisa- 
tion. We  may.  however,  record  the  findings  of  the 
F.B.I.,  which  liave  been  arrived  at  after  full  considera- 
tion. First,  the  close  proxin.ity  of  the  United  States 
must  always  be  reckoned  as  an  important  adverse  factiir ; 
on  that  point  tlie  Federation  considers  comment  to  be 
unnecessary — the  iidvantage  to  Canada  is  obvious  pro- 
vided she  can  get  tiie  article  that  she  requires  and  the 
pro-British  sentiment  is  outweiirhed  bv  immediate  con- 
7) 
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siderations.  Secondly,  the  rapid  development  of  manu- 
facturing in  the  Dominion  itself,  •  already  mentioned 
above,  is  a  policy  much  favoured  in  recent  years  not  only 
by  Canada,  but  by  Australia,  and  India  too,  though  it 
has  not  been  carried  very  far  in  connection  with  the  elec- 
trical industry.  Until  we  can  know  how  far  the  move- 
ment will  go  and  whether  it  will  or  will  not  be  per- 
manent, British  development  along  the  same  line  is 
ijuite  naturally  restrained.  Canada  with  her  hydro- 
electric resources,  and  Australia  with  the  prospect  of 
very  cheap  power  under  the  Morwell  brown  coal  scheme, 
are  both  anxious  to  induce  our  manufacturers  to  start 
works  in  the  cheap  power  areas,  but  our  firms  will  have 
to  consider  .ae  matter  from  m.iny  points  of  view. 

But  whit  calls  for  the  fullest  defence  from  the  F.B.I, 
i.;  the  charge  of  failure  on  the  part  of  British  firms  to 
study  the  Canadian  market  thoroughly  and  to  adapt 
themselves  to  its  needs.  The  Federation  describes  this 
criticism  as  unjust,  and  it  is  so  large  and  so  represen- 
tative an  organisation  that  it  ought  to  be  in  a  position 
t}  speak  authoritatively.  Indeed,  it  possesses  concrete 
evidence  of  "  the  large  amount  of  interest  taken  at  the 
present  time  by  British  firms  in  the  Canadian  market, 
an  interest  which  has  been  steadily  increasing  with  the 
slight  upward  tendency  in  trade"  (Financinl  Times, 
October  23rd).  With  regard  to  the  proposals  which  have 
been  made  for  opening  branches  there  carrying  stocks  of 
British  goods,  and  the  establishment  of  British  factories, 
it  is  pointed  out  that  the  erection  of  branch  factories 
necessitates  considerable  capital  expenditure,  which,  in 
the  present  position  of  British  trade,  the  great  majority 
of  firms  are  unable  to  afford.  Our  readers  have  late'y 
had  before  them  the  financial  results  of  the  operations  of 
a  number  of  enterprising  British  electrical  companies. 
The  times  have  been  unfavourable  to  them,  and  what 
they  require  as  much  as  anything  is  more  good-paying 
export  business  to  occupy  their  works  and  give  employ- 
ment to  their  own  workpeople.  Under  such  circum- 
stances their  present  disinclination  to  lay  out  capital  for 
productive  purposes  in  overseas  markets  in  which  they 
recjuire  to  sell  goods  is  easy  to  understand.  The  British 
manufacturer  is  trying  to  stabilise  business  under 
extremely  adverse  conditions,  and  this  is,  therefore,  an 
unfair  moment  to  criticise  him  for  not  establishing 
branches  in  the  Dominion. 

It  is  stated  that  the  F.B.I,  is  acquainted  with  a  great 
many  firms  which  are  going  seriously  into  the  question. 
But  the  whole  question  of  the  establishment  of  factories 
y\  Canada,  however  welcome  to  the  Canadian  as  a  fur- 
ther development  of  his  country,  is  entirely  a  business 
proposition,  and  must  always  be  viewed  from  the  point 
of  view  of  supply  and  demand,  and  it  is  only  recently 
that  there  has  been  any  evidence  that  Canadian  capital 
may  be  available  to  co-operate  with  British  firms  in 
establishing  new  industries  in  the  Dominion. 

The  solution  of  the  question  is  stated  to  be  entirely 
dependent  on  purely  economic  considerations,  and 
whether  or  not  the  re.isonahle  defence  set  up  by  the 
Federation  of  British  Industries  relates  to  the  manufac- 
ture of  electrical  goods  as  well  as  to  general  products, 
it  is  satisfactory  to  read  that  the  subject  has  been  tho- 
roughly investigated.  At  n  later  date  when  conditions 
are  better  it  may  require  re-invcstigation.  We  have 
long  looked  for  good  results  to  follow  the  export  trade 
operations  of  the  Federation,  and  not  the  least  useful 
part  of  its  work  is  the  deep  representative  study  of  such 
a  question  as  the  diflRcultios  confronting  us  in  stich  a 
market  as  Canada. 


Small  Cookers 
and  Heaters. 


We  are  pleased  to  see  that  the  point 
mentioned  in  our  last  issue — that  the 
salesmanship  lectures  of  the  Electrical 
Development  Association  have  at  times 
•hown  rather  too  great  a  tendency  to  wander  from 
salesmanship — has  been  taken  to  heart  by  those  respon- 
•ible  for  the  conduct  of  these  lectures.  Mr.  L.  L. 
nobinson,  of  Hackney,  who  presided  at  the  second  lec- 


ture, given  by  Mr.  R.  Smith,  of  "  Tricity,"  reported 
on  another  page,  put  the  position  correctly  when  he 
pointed  out  that  the  lectures  were  not  arranged  to  dis- 
cuss trade  disputes,  and  that  there  were  other  means  for 
dealing  with  these.  As  a  result,  we  may  be  said  to 
have  had  a  real  salesmanship  lecture.  The  subject 
cho-sen  by  Mr.  Smith,  viz.,  small  electric  cookers  and 
files,  is  probably  one  of  the  juost  difficult,  if  not  the  most 
difficult,  of  all  domestic  applications  of  electricity, 
inasmuch  as  it  involves  questions  both  of  wiring  and 
charging.  If  we  take,  for  instance,  a  person  using 
electricity  for  lighting  and  a  convert  to  its  advantages 
generally,  but  now  using  gas  for  cooking,  he  is  disin- 
clined to  face  the  cost  of  special  wiring  for  cooking  and 
heating  on  the  one  hand,  or,  on  the  other,  to  pay  lighting 
rate  for  cooking  and  heating,  especially  when  that  hap- 
pens to  be  in  the  region  of  8d.  per  kWli.  It  will  at  once 
be  seen  that  the  supply  authorities  will  have  to  play  a, 
prominent  part  in  this  development  of  cooking  and  iieat- 
iiig  in  sjnali  houses  or  even  large  ones.  It  is  an  old 
story,  but  it  remains  triie  to-day,  that  some  tariff  must 
be  devised  which  will  enable  electricity  to  be  used  for  all 
purposes  in  the  home  through  one  set  of  wiring  and  one 
meter.  Perhaps  the  advent  of  the  multi-part  tariff,  com- 
pulsorily,  will  do  what  is  necessary,  but  there  is  little 
doubt  that  there  is  a  really  considerable  amount  of 
business  to  be  obtained  practically  at  once  if  only  this 
difficulty  can  be  got  over.  One  point  brought  out  in 
the  discussion,  viz..  that  (if  service  to  the  customer,  is 
nf  vital  importance  to  success.  Too  often  electrical 
apparatus  is  sold  to  a  customer  and  no  more  interest 
is  taken,  nor  does  the  seller  seem  as  if  he  wishes  to 
hear  any  more  about  it.  Unfortunately,  much  appara- 
tus of  various  sorts  is  sold  nowadays  by  various  people 
who  simply  act  as  a  sales  medium  between  the  manu- 
facturer and  the  actual  user,  .and  have  no  knowledge  of 
its  construction  or  use.  W^hen  anything  goes  wrong  the 
user  is  referred  to  the  manufacturer,  and  tisually  the 
blame  for  any  fault  is  placed  upon  either  of  the  three 
by  the  others.  This  sort  of  thing  suggests  that  the 
supply  authority  should  provide  this  class  of  service  for 
the  customer  if  only  in  the  interests  of  the  sale  of  elec- 
tricity. That  electricity  will  provide  cooking  as  cheaply 
as  gas  is  now  an  established  fact;  the  impediments  to 
progress  are  o\itside  the  questions  of  efficiency  and 
reliability,  and  the  industry  as  a  whole  must  work  to- 
gether to  remove  them. 


Th.\t  Japan  is  no  longer  a  country  of 
Dear  Japanese     cheap  labour  is  evident  from  Sir  E.  T. 
Labour.  Crowe's  latest   report  on   the  economic 

condition  of  that  country,  which  is 
summarised  in  another  column.  The  fact  will  still  come 
as  a  surprise  to  those  who  remember  the  extraordinarily 
low-priced  electric  lighting  fittings  and  accessories 
which  reached  this  country  from  Tokio  workshops  dur- 
ing the  war.  Japan-  did  not  escape  the  general  rise  in 
commodity  prices  which  occurred  all  over  the  world  as 
ii  result  of  the  war,  and  since  then  little  reduction  has 
taken  place  in  the  cost  of  living  there  owing  to  a  number 
of  circumstances,  prominent  among  which  are  the  ex- 
penses of  an  extravagant  naval  and  military  adminis- 
tration and  a  pernicious  policy  of  restricting  the  out- 
put, notably  of  coal  and  copper.  Tlie  whole  subject  is  of 
considerable  interest  to  British  trade  from  the  point  of 
view  of  Japan's  potential  purchases  of  our  goods  and  of 
lier  future  competitive  power  in  foreign  markets. 
Paradoxical  though  it  may  seem,  botli  aspects  are  fairly 
favourable  to  the  United  Kingdom.  Japan  still  has 
plenty  of  money  to  spend,  and  altliough  she  has  lost 
much  of  her  war-time  trade,  her  consuming  capacitv  is 
unlfkely  to  be  seriously  impaired  whilst  the  American 
demand  for  silk  materials  remains  good.  Since  Sir 
E.  T.  Crowe's  report  was  written  there  have  been  signs 
that  the  saner  element  will  succeed  in  frustrating  the 
policy  of  curtaling  output  and  will  bring  prices  down. 
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The  burden  of  general  taxation  has 
Taxation  fallen  heavily  upon  individuals,  firms 
Problems.  and  companies  as  a  result  of  the  war 
and  the  absence  of  real  and  substantial 
economies  in  departments  of  State.  In  particular,  in- 
dustrial establishments  and  works  continue  to  suffer 
from  imposts  which  prevent  development  and  hamper 
them  in  the  promotion  of  the  export  trade  in  competition 
with  foreign  rivals,  a'nd  at  the  same  time  place  a  check 
on  private  enterprise  in  new  direction.s.  Under  these 
circumstances  any  efforts  made  with  the  object  of  secur- 
ing a  reduction  in  the  level  of  taxation  are  very  wel- 
come. What  the  new  Parliament  will  brinn-  forth  after 
the  prospective  General  Election  remains  to  be  seen,  but 
the  Federation  of  British  Industries,  even  before  there 
was  any  immediate  prospect  of  a  dissolution  of  the  exist- 
ing House  of  Conuiions,  had  already  inaugurated  a  cam- 
paiofn  in  order  to  obtain  the  views  of  manufacturers  on 
i|uestions  of  taxation.  The  meetings  organised  for  this 
purpose  in  different  parts  of  the  country  commenced  at 
the  beginning  of  October,  and  are  being  continued  for 
at  least  one  month.  The  Federation  hopes  to  be  able 
to  secure  a  mandate  to  press  for  further  State  economy, 
a  reduction  of  one  sliilling  in  the  income  tux,  and  the 
revocation  of  the  corporation  profits  tax. 

We  believe  the  corporation  tax  was  an  importation 
from  Germany,  and.  like  many  other  imports  from  that 
j  country,  it  could  with  advantage  be  dispensed  with. 
Many,  indeed,  are  the  Reich  taxes  in  Germany,  but  after 
they  have  been  paid,  the  industrial  companies  are  able 
to  pay  high  dividends — in  paper  marks,  of  course — as 
is  shown  by  the  rates  of  distribution  now  being  made  by 
the  colliery,  iron  and  steel  and  engineering  companies 
for  the  year  1921-22.  But  if  the  standard  of  taxation 
in  Germany,  reckoned  in  sterling,  were  the  same  as  in 
Great  Britain,  it  is  unlikely  that  even  tlie  high  paper 
mark  dividends  would  be  available  for  distribution.  On 
the  one  hand,  there  are  many  and  insignificant  taxes 
accompanied  by  very  busy  industries  ;  and  on  the  other 
a  few  and  heavy  taxes  and  an  immense  amount  of  un- 
employment. It  is  to  be  hoped  that  it  will  be  possible 
for  the  new  Parliament  so  to  adjust  the  degrees  of  taxa- 
tion as  to  impart  that  stimulus  to  industries  of  which 
the  country  stands  so  much  in  need. 


Since  referring  to  this  subject  in  our 
Commercial  issue  of  October  i3th,  some  particulars 
Arbitratiou  in  have  become  available  concerning  the 
Foreign  Trade,  court  of  arbitration  which  has  been 
established  by  the  International  Cbani- 
ber  of  Commerce  in  ir'aris,  which  aims  at  the  friendly 
settlement  of  disputes  arising  between  firms  located  in 
different  countries,  without  the  formalities  of  legal  pro- 
cedure. The  particulars  have  been  supplied  to  a  French 
contemporary  (^L' Information,  of  Paris)  by  M.  de 
Lavergne,  general  secretary  of  the  French  committee 
associated  with  the  court  of  arbitration. 

M.  de  Lavergne  is  reported  to  have  stated  that  the 
rules  of  the  court  provide  for  three  cases:  Conciliation, 
arbitration  without  legal  sanction,  and  arbitration  with 
legal  sanction.  In  the  first  instance  the  conciliation 
procedure  is  as  simple  as  possible.  When  a  dispute 
arises  on  the  question  of  the  interpretation  of  a  c-ntr"  ' 
between  business  men  in  different  countries,  the  one 
party  or  the  other,  through  the  intermediary  of  his 
national  committee,  can  apply  for  the  good  offices  of  the 
administrative  commission  of  the  International  Cham- 
ber of  Commerce.  This  commission,  whose  president  is 
the  general  secretary  of  the  International  Chamber,  is 
the  assembly  of  the  administrative  commissioners  who 
ari''  appointed  by  the  various  national  committees  and 
who  represent  the  latter  in  a  permanent  manner  at  the 
seat  of  the  International  Chamber. 

Arbitration  without  legal  sanction,  M.  de  Lavergne 
says,  is  effected  by  the  delegates  of  a  court  presided  over 
by  M.  Clementel  and  composed  only  of  personalities 
whose  word  ranks  authoritative  in  commercial  matters 
^in  their  respective  countries.  The  French  arbitrators 
are  M.  Roger,  president  of  the  Paris  Chamber  of  Com- 


merce; M.  du  Pasquier,  president  of  the  Havre  Cham- 
ber of  Commerce;  .\I.  Pradel,  president  of  the  Lyons 
Chamber  of  Commerce;  M.  Porte,  president  of  the  Tri- 
bunal of  Commerce  for  the  Seine;  M.  Ducheuiiu, 
president  of  the  Union  of  Chemical  Industries;  and  .M. 
Waddington,  formerly  president  of  the  Normandy  Syn- 
dicate of  Cotton  Weaving. 

Awards  given  under  arbitration  without  legal  sanc- 
tion pledge  the  honour  of  the  parties  who  are  compelled 
to  comply  with  them.  In  the  event  of  the  party  against 
whom  an  award  has  been  made  not  conforming  to  the 
terms  of  the  award  within  a  period  of  thirty  days,  the 
opposing  party  can  inform  the  International  Chamber 
of  the  fact.  The  court  then  applies  to  the  Chamber  of 
Commerce  or  other  commercial  organisation  to  which 
the  defaulting  party  belongs,  asking  this  chamber  or 
organisation  to  adopt  suitable  disciplinary  measures  in 
regard  to  this  member.  It  is  also  possible  for  the  court 
to  exact  that  the  name  of  the  defaulting  party  should 
be  printed  in  the  publications  of  the  International 
Chamber,  as  well  as  the  text  of  the  award  which  has 
not  been  complied  with. 

Concerning  the  third  class,  M.  de  Lavergne  states  that 
aibitration  with  legal  sanction  takes  place  under  the 
same  conditions,  but  is  necessarily  only  possible  for 
countries  whose  laws  give  to  arbitration  the  force  of  a 
legal  decision  with  all  its  penal  consequences.  Owing 
t)  the  non-validity  of  the  arbitration  clause  in  certain 
countries,  and  particularly  in  France,  the  rules  applic- 
able in  the  latter  case  provide  for  the  drawing-up  of  a 
deed  of  mutual  agreement,  the  essential  conditions  of 
which  are  fixed  by  the  rules.  This'  arrangement  can 
naturally  be  modified  or  amplified  should  the  necessity 
arise. 


The  New 

Session  of  the 

I.E.E. 


On  Thursday  next  week  the  Institu- 
tion of  Electrical  Engineers  will  open 
the  new  session  at  headquarters ;  some 
of  the  Territorial  Centres  have  already 
held  their  first  meetings,  and  the  huge 
machine  will  shortly  be  in  full  operation.  We  sincerely 
trust  that  the  resumption  of  the  professional  proceed- 
ings will  be  accompanied  by  a  similar  revival  of  activity 
in  the  electrical  industry,  which  has  so  long  been  mark- 
ing time,  impatiently  awaiting  the  return  of  normal 
conditions. 

The  retiring  president,  Mr.  J.  S.  Hightield,  has  been 
fortunate  in  holding  office  during  the  most  memorable 
year  of  the  existence  of  the  Institution,  which  he  caused 
to  be  celebrated  in  a  manner  befitting  the  occasion — the 
completion  of  half  a  century  of  wholly  admirable 
scientific  activity  and  commendable  solicitude  for  the 
welfare  of  the  industry.  The  only  regrettable  circum- 
stance connected  with  the  function  was  the  unfortunate 
indisposition  which  robbed  him  of  the  privilege  of  pre- 
siding over  the  commemoration  ceremonies,  except  at 
the  closing  meeting.  No  such  interesting  event  awaits 
the  new  president,  whose  term  of  office  commenced  with 
the  current  month,  but  Mr.  Frank  Gill  will  find  abund- 
ance of  useful  work  ready  to  his  hand — and  once  mora 
we  venture  to  suggest  that  the  burden  imposed  upon  the 
president  is  far  too  heavy ;  the  vice-presidents,  we  are 
certain,  would  gladly  relieve  him  of  a  material  portion 
of  his  labours,  were  they  called  upon  to  do  so,  and  only 
with  their  aid  will  it  be  possible  for  a  busy  engineer  to 
accept  the  constantly  growing  duties  and  responsibilities 
of  the  presidential  chair  without  grave  detriment  to 
Ill's  private  interests. 

The  programme  announced  for  the  first  part  of  the 
session  is  of  excellent  promise ;  the  subject  of  the  pre- 
sidential address  remains  as  usual  wrapped  in  mystery 
for  the  moment,  but  such  subjects  as  the  improvement  of 
power  factor  (a  posthumous  paper  by  tlie  late  Dr. 
Kapp).  domestic  load  building,  transmission  by  under- 
ground cables  at  very  high  pressures,  and  arc  welding. 
will  whet  the  appetities  of  technical  students  of  a!I  ages. 
A  useful  list  of  subjects  is  also  forecast  for  the  inforni.\l 
meetings,  and  there  is  every  reason  to  look  forward  to  & 
very  successful  season. 
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The  Society  Fran^aise'  Gardy,-  of-  Ai'genteuil,  which 
owns  >ix  factories  (three  in  France  and  the  remainder  in 
Switzerland,  Spain  and  Belgium  respectively)  has  for  a 
number  of  years  specialised  in  high-  and  low-pressure 
accessories.  The  principal  work  carried  on  at  the 
Argenteuil  factory,  which  was  inspected  by  a  section  of 
the  party  on  October  7th  after  the  visit  to  Genne- 
villiers,  is  the  manufacture  of  low-pressure  accessories, 
and  not  merely  is  the  metal  work  machined,  but  tlie 
porcelain  and  black  composition  insulating  parts  are 
made    tl^ere    also,    tlie    company    tluis    havinsr    facilities 


ThI,   (;\RIiV    Ff.^K-ri.l'U    AMI    SOCKKT. 

which  are  almost  unique.  The  pdrcelain  is  baked  in  a 
continuous  kiln  with  2-1  chambers,  of  whicli  at  one  time 
six  are  being  emptied  arid  filled,   six  being  warmed  up 

■  with  the  waste  gases  from  the  baking  ovens,  and  six 
carrying  on    the  baking,    while  tlie  remaining    six    arc 

'  beinsr  cooled  down  bv  the  incoming  air  on  its  w;iv  to  the 


size  by  the  French  Post  Office  for  the  protection  of  tel&- 
gjaph  and  telephone  lines.  This  fuse  has  in  France  for 
a  number  of  year.s  replaced  the  screw  plug  type  of » call 
brated  fuse;  in  the  latest  jiattern  it  is  practically  im- 
possible to  hx  a  fuse  wire  and.  further,  the  live  parts 
are  very  well  protected. 

The  company  also  manufactures  at  the  Argenteuil 
works  many  types  of  snap  and  knife  switches.  A  num- 
ber of  high-pressure  aerial  switches  and  pole  line  acces- 
sories are  under  construction  at  these  w'orks,  a  well 
titted-up  test  room  with  a  200,000-volt  transformer 
being  provided  for  the  purpose  of  testing  the  assembled 
parts.  A  feature  of  the  works  is  a  well-arranged 
laboratory  for  the  chemical  examination  of  raw  ma- 
terials, from  the  brass  and  copper  to  the  sand  used  in  the 
fuses.  About  600  hands  are  employed  at  present  at  the 
Ai-genteuil  works,  and  one  must  say  that  one  has  rarely 
seen  a  series  of  "  shops  "  kept  in  such  apple-pie  order. 
On  looking  at  the  nicely  fini^ed  material,  one  can 
realise  that  neatness  and  order  in  manufacturing  have 
their  influence  on  the  products  turned  out. 


TuRBiNR   Rno^^   AT  St.   Oi'f.n. 

Oil  Sunday  morning,    October   8tli,    a   section    of    the 
])arty.  numbering '  about    20,    eschewed   the    delights    of' 
Versailles,   preferring  to  vi^it  the  power   station  of  .St. 
Oueu,  an  excursion  which  was  not  included  in  the  official 
jTogramme,  but  whicli  well  repaid  those  who  took  part 
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Co.VCHETE  GOAWNQ  GANTRY  AND  Kau.WAV. 

baking  furnaces.      The  system  is  thus  regencrai  ivc.  pro- 
ducer gas  being  used  for  heating. 

The  company  has  for  a  number  of  years  been  well 
known  for  its  system  of  loAV-pressure  fuse  bases  of  tlie 
socket  type,  with  non-changeable  two-pin  fuse  plugs. 
The  fuse  wire  is  embedded  in  a  special  sand  and  then 
sealed;  the  fused  plugs  are  exchanged  for  .a  nominal 
sum.  As  each  rating  of  fuse  has  a  special  size  and  dis- 
tance of  pins,  the  danger  of  over-fusing  is  eliminated. 
This  type  of  fuse  ran  'ic  replaced  by  any  householder; 
it  is  also  used    -•  us  (juantltjes  in  the  .3-ampere 


6 1'.  OuhN  :  End  ov  Goal  Kailway. 

ill  it.  The  arraiigeiiients  for  llie  visit  wcic  iiuide  liy 
Mv.  Charles  Kritii,  who  afterwards  entertained  this 
party  at  lunch  at  Prunier's.  Tlie  visitors  were  received 
by  M.  Peelieur,  chief  engineer,  and  other  directors  of 
tlie  company.  This  station  belongs  to  the  Coni- 
|ia<i:nic  Parisienne  de  Distriliution  d'Electricitf^.  wIiom 
field  of  operations  is  the  City  of  Paris,  the  conipan\ 
being  the  conce.ssionaire  of  the  Municipality;  for  thi.s 
reason  it  is  not  at  present  a  member  of  the  (Jnion  d'Elec- 
tricite.  The  station  is  situated  outside  the  fortifica- 
tions to  the  north  of  Paris,  close  to  Gennevilliers,  and 
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contains  eight  10,000-kW  turbo-generators,  two  of  which 
were  built  by  the  Coinpagnie  de  Fives-Lille,  and  the 
remainder  by  the  Atelier  de  Constructions  Eleotriques 
du  Nord  et  de  I'Est,  and  the  Societe  Alsacienne  de  Con- 
stfTUCtions  Mfoanitjues.  Tljf  plant  works  at  12,300 
volts,  41§  c3--cles  per  second,  1,26.5  r.p.iii.,  and  the  alter- 
na*ors-  are  of  tlie  two-phase  type;  tlie  latter  were 
designed  to  earry  12,500  kW  continuously  for  four 
liours,  but  durini>'  tlie  war  years  they  were  still  more 
heavily  loaded,  without  giving  rise  to  trouble.  The  tur- 
bines are  of  the  Zoelly  and  Kateuu  types.  One  of  the 
Fives-Lille  sets  ran  for  l.'i.OOO  hours  witiiout  a  hitch. 
The  boilers  are  Belleville  and  Babeock  &  Wilcox,  with 
chain  grate  stokers.  Two  50-ton  cranes  serve  tlie  engine 
room. 

More  interesting,  however,  was  the  new  plant  which 
wa,s  being  installed.  This  comprised  two  generating 
Bets  of  40,000  kW  each,  constructed  by  the  Society  Alsa- 
cienne,  of  Belfort,  and  three  more  are  on  order,  making 
a  total  of  200,000  kW  of  new  plant,  which  will  operate 
at  12.300  volts,  50  cycles.  Additional  boiler  plant  has 
also  been  installed,  comprising  four  big  Stirling  boilers 
built  by  the  Coni'pagnie  Pives-Lille;  and  eiptipped  with 
Riley  stokers.  Si.v  similai'  iKiilers  are  on  order.  K:u-]\ 
of  tliese  .five-drum  boilers  covers  iui  .area  29  ft.  squai'e. 
and   the   height   frnm  the   grateSitO  tlie. top   of   the   coin- 


dropped  into  hoppers;  electrically-driven  trucks  are 
tilled  from  the  hoppers  and  run  along  an  elevated  rail- 
way the  full  length  of  the  works,  distributing  the  coal 
tijrough  lioppers.  .Storage  lauks  along.side  of  the  rail- 
way have  a  capacity  of  30,000  tons,  sutficieut  for  the 
needs  of  the  undertaking  for  one  month,  and  provision 
is  made  for  submerging  the  coal  in  storage,  thereby 
saving  a  few  per  cent,  of  the  calorific  value  and  reducing 
the  cost  of  fire  insurance.  The  chutes  are  so  arranged 
that  the  coal  sliding  down  into  the  storage  tanks  is  dis- 
tributed over  a  wide  area.  From  the  tanks  it  is  raised 
by  an  electrically-driven  crane  and  grab,  and  dropped 
into  hoppers,  whence  duplicate  B.  &  W.  bucket  chain 
conveyors  carry  it  up  to  the  stoker  hoppers. 

Water  is  derived  from  tlie  River  Seine  through  dupli- 
cate wire  screens,  which  can  be  raised  singly  and 
I  leaned  with  water  jets  ;  this  arrangement  has  worked 
well  during  the  past  eight  years.  Settling  ponds  are 
provided,  the  water  being  charged  with  sand.  The 
pumping  plant  i-s  situated  in  an  o])cn  basement  running 
alongside  of  the  engine-room. 

Rateau  fans  are  provided  below  the  boilers  for  forced 
draught,  and  the  Prat  draught  system  is  used  for  the 
waste  ga.ses,  with  the  u,sual  shwrt  steel  -stacks;  the  latter 
are  being  erected  with  the.  aid  of  steel  gantries,  which 
ran   be  moved  along   from  ori^to   another.        Tire  Prat 


Side  Vikw  of  Co.al  R.\m,\vav. 


E.\cAV.*TOR  Digging  Foim).\ti( 
FOR  Extensions. 


Erecting  the  Pr.\t  Chimney> 
■"   ''  of  boiler-hodse. 


which  wiiulrl  make  a  fair-sized  barn — 
er  is  of  the  twin  type,  having  two.  Riley 


bastion  clnujilier- 
i.<  30  ft.  ;  the  boil 

stokers  sloping  towards  the  middle,  and  contains  1,940 
.'V^-in.  tubes  in  banks  60  tubes  wide  and  about  14  deep, 
the  heating  surface'being  2,100  m.'  (22,600  sq.  ft.):  The 
4-ft.  boiler  drums  are  made  of  single  plates,  30  ft.  long 
and  If  in.  thick  where  the  tubes  enter.  The  boilers  are 
equipped  with  internal  superheaters,  and  work  at  a  pres- 
sure of  20  kg.  per  cm.'  (280  lb.  per  sq.  in.),  each 
evaporating  132,000  lb.  of  water  per  hour  at  normal  full 
load  and  17(i,000  lb.  when  required.  The  superheater 
header  is  made  in  two  parts,  welded  together  ;  the  heat- 
ing surface  of  the  superheater  is  1,000  m."  (10,764  sq. 
ft.),  and  the  Green  economisers,  situated  above  the 
boilers,  have  a  surface  of  1,70C  m/  (18,363  sq.  ft.),  the 
tubes  being  of  cast  iron.  The  boiler  casing  is  of  steel, 
lined  with  brick,  the  lining  at  the  ends,  where  it  is  not 
protected  by  tubes,  being  thicker  than  at  the  sides.  The 
boDer-house,  like  most  of  the  station  buildings  seen  in 
France,  is  largely  of  reinforced  concrete  construction, 
with  concrete  hoppers  over  the  firing  floor:  there  are  no 
overhead  bunkers,  and  lonsequently  the  boiler-house  is 
exceptionally  light.  It  is  interesting  to  note  that  the 
Riley  stokers,  which  feed  from  both  sides  of  the  boiler, 
were  made  to  gauge  and  were  not  assembled  until  they 
arrived  on  the  site. 

Coal  is  received  in  barges  on  the  Seine,  holding  1,350 
tons  each,  from  which  it  is  grabbed  by  two  cranes  and 


draught  equipment  is  also  installed  at  Gennevilliers.  ou 
the  largest  scale  as  yet  attained. 

The  newest  feature  of  the  plant  is  the  system  ailopted 
for  the  removal  of  ashes.  .Vsh  grinders  are  not  used  ; 
the  ashes  are  dropped  through  hoppers  into  a  trough 
2  ft.  wide,  along  which  they  are  carried  by  a  stream 
of  water  to  a  sump,  whence  they  are  lifted  with  a  grab 
and  dropped  into  hoppers  for  removal  by  trucks.  The 
same  water  is  continuously  circulated  through  the"" ash 
channel.  The  coal  derived  from  Northern  France'Kas 
a  calorific  value  of  about  13.30U  B.th.u.  and  contains  12 
per  cent,  of  ash.  British  and  German  coal  is  also  used. 
The  ash  is  used  for  making  bricks  in  an  iwljoining 
brickyard. 

The  annual  output  of  this  station  is  300  million  kWHi ; 
the  jilant  connected  to  the  mains  is  rated  at  43(1,000  kW, 
or  which  about  100.000  is  normallv  in  use,  the  maxi- 
mum demand  being  120.000  kW.  "  There  are  300.000 
consumers;  many  small  industries  derive  their  power 
supply  from  St.  Ouen.,  No  price  concession  is  made' to 
consumers  of  electricity  for  heating  purposes  in  Paris, 
owing  to  the  terms  of  the  concession  from  the  City. 

Lea  recorders  are  used  in  the  engine-room,  and  a 
variety  of  instruments  are  in'stalled  in  the  boiler-house. 
with  a  view  to  maintaining  high  etficiency  in  operation. 
The  lay-out  of  the  station  is  very  convenient :  special 
attention  has  been  devoted  by  M.  Pecheur  (chief 
engineer)   and   his  colleagues  to  securing   reliability  of 
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supply  and  low  maintenance  costs,  and  the  visiting 
engineers  were  greatly  interested  in  the  means  adopted 
to  this  end. 

In  order  to  arrive  at  a  uniform  frequency  of  supply, 
the  older  portion  of  the  plant,  designed  for  ilj  cycles, 
is  teing  gradually  speeded  up  and  will  eventually  supply 
at  50  cycles,  like  the  new  generating  plant.  It  will  then 
be  possible  to  interconnect  the  St.  Ouen  and  Genne- 
villiers  power  stations,  with  the  intermediary  of  Scott- 
connected  transfornier.s — for  the  cost  of  converting  the 
existing  two-phase  system  to  three-phase  would  be  pro- 
hibitive. 

On  Monday  morning,  October  9th.  an  early  start  was 
made  by  train  for  Arras,  where  the  party  boarded  a 
fleet  of  motor-cars  for  the  next  stage  of  the  tour.  From 
the  railway  many  trace-s  of  warfare  were  visible,  and 
those  who  had  the  good  fortune  to  travel  with  members 
intimately  acquainted  with  the  route  and  the  events  that 
occurred  in  that  region  found  the  journey  exceedingly 
interesting.  The  60.000-volt  overhead  transmission  line 
from  GennevilHers  to  Creil  was  seen  alongside  of  the 
railway,  and  the  well-wooded  rolling  country,  adorned 
with  autumn  tints,  presented  a  charming  appearance  on 
the  way  to  Amiens.  After  p.ossing  Albert,  the  scenery 
changed,  the  route  crossing  and  reorossing  the  line 
where  the  trenches  had  been  :  the  most  noticeable  signs  of 
battle  were  the  innumerable  dead  tree  trunks,  shell- 
holes,  and  ruined  buildings,  and  saddest  sight  of  all. 
the  cemeteries.  Over  all  the  waste  Nature  had  flung  her 
green  mantle,  the  trenches  had  been  filled  up.  and  the 
wire  had  been  gathered  into  huge  piles  of  rusting  steel. 
Soon  after  leaving  Arras  a  halt  was  made  at  St. 
Nicholas  to  visit  a  high-pressure  substation  on  the  sys- 
tem of  the  Soci^tp  Electrique  du  Nnrd-Ouest.  a  company 
somewhat  analogous  to  our  Power  Companies,  which  dis- 
tributes electrical  energy  in  bulk  over  a  large  area. 
(Tr>  hr  rnnfi'niifff .) 


SINQLE-PHASE     COMMUTATOR     MOTORS. 


There  was  a  very  laree  attendance  at  the  meeting  of  the 
National  Association  of  Supervising  Electricians  on  October 
]Oth.  to  hear  a  lecture  by  Mr.  P.  Creedy  on  "  Single-phase 
Commutntor  Motors,  their  Progress  and  Reasons  why  they 
Demand  the  Attention  of  Power  Engineers."  Mr.  W.  E. 
Hishfield  presided. 

The  lecture  may  be  said  to  have  brought  into  a  true  per- 
spective the  real  position  which  the  single-phase  motor  will 
occupy  in  the  general  scheme  of  electricity  supply,  at  any 
rate  in  the  near  future.  It  is  possible  to  produce  these  ma- 
chines at  a  price  very  little  higher  than  that  of  the  direct- 
cnrrent  motor  and  quite  as  low  as  that  of  the  old-fashioned 
type  of  single-phase  machine.  The  Creedy  motor  has  been 
redesigned  and  Mr.  Creedy  claims  that  the  single-phase  com- 
mutator motor  can  now  take  its  rightful  place  as  the  correct 
machine  for  the  supply  of  power  to  lightly-loaded  districts 
or  areas  where  the  motor  load  is  not  the  predominating 
feature. 

The  advantages  of  single-phase  distribution  arc  well  recog- 
nised, but,  said  the  lecturer,  these  advantages  have  hitherto 
not  been  available  owing  to  the  importance  of  the  motor  load 
to  every  supply  authority  and  the  very  low  average  power 
factor— frequently  not  greater  than  0,. 5— produced  by  the  old- 
fashioned  type  of  motor.  Mr.  Creedy  did  not  place  the  claims 
of  pingle-phaso  distribution  too  highly,  but  restricted  them 
to  small  towns  or  self-contained  districts  where  no  great 
density  of  motor  applications  was  to  be  expected  or  where 
the  chief  load  did  not  consist  of  motors.  Such  a  single- 
phase  Byst.cm  should  preferably  receive  a  bulk  supply  from  a 
large  polyphase  system,  the  district  supplied  with  single-phase 
energy  being  suh-rlivided  so  that  the  total  power  supplied  was 
fairly  well  balanced  among  the  three  phases,  bulk  three- 
phase  supply  being  given  to  a  local  substation  and  sub- 
divided at  a  Ir^cal  switz-hboard.  Within  this  sphere,  the 
system  was  to  be  regarded  as  superior  to  all  others,  and  in 
support  of  this,  it  was  pointed  out  how  the  small  independent 
direct-current  systemp  of  a  large  number  of  towns  were 
being  changed  to  single  ph.Tse  so  as  to  permit  of  bulk  supply 
without  the  installation  nf  rotating  apparatus  in  the  sub-sta- 
tion. This  was  facilitaterl  hy  the  facts  that  single-phase 
mains  were  identical  with  direct-current  mains  and  that  with 
single-phase  supply,  cable  faults  were  fewer  than  w'ith  direct 


current,  a  figure  of  1  to  5  having  been  mentioned  to  Mr. 
Creedy. 

Curves  and  diagrams  were  shown  illustrating  the  single- 
phase  commutator  motors  manufactured  under  the  Greedy 
patents,  and  comparisons  were  made  between  them  and  the 
squirrel-cage  and  direct-current  types.  It  was  ixjinted  out 
that  a  particularly  noticeable  fe.Tture  uf  the  cmniieusatecl 
single-phnse  motor  was  that  it  retained  its  high  power  factor 
down  to  a  quartei'  full  load.  .V  comparison  of  the  cur- 
rent taken  by  a  split-phasie  type  of  motor  showed  this  to  be 
36  per  cent,  greater  at  full  load  and  8'2  per  cent,  greater  at 
half  load  than  that  of  the  Creedy  type. 

A  curve  was  exhibited  which  showed  that  the  price  of  the 
modern  .single-phase  motor  was  onb'  from  4  to  10  per  cent, 
above  that  of  the  direct-current  motor,  and  almost  exactly 
the  same  aji  that  of  (he  single-phase  shp-ring  induction 
motor  throughout  the  range  shown.  The  weights  of  single- 
phase  motors  were  only  about  two-thirds  of  those  of  the 
corresponding  direct-current  motors  and  efficiencies  were  only 
slightly  lower,  being  superior  in  most  instances  to  those  of 
the  split-pha,se  motor. 

The  lecturer  then  recapitulated  the  description  given  in 
his  previous  paper  before  the  .Association  of  the  principal 
properties  of  the  comp€n.sated  type  of  motor.  Emphasising 
the  need  for  high  power  factor  apparatus,  it  was  pointed  out 
that  once  low  power  factor  apparatus  was  on  the  mains  it  can- 
not easily  be  got  rid  of,  and  would  continue  to  load  them  up 
with  non-revenue-producing  current  when  a  revenue-producing 
load  was  immediately  available.  If  it  were  possible  to  change 
all  the  split-phase  motors  on  the  mains  to  unity  power  factor 
apparatus,  it  was  estimated  that  the  existing  mains  through- 
out the  country  would  still  be  from  15  to  20  per  cent,  m 
excess  of  requirements,  but,  of  course,  some  thousands  of 
h.p.  of  motors  of  the  old  type  now  on  the  mains  could  not  be 
got  rid  of  without  very  large  capital  expense. 

Discussion. 

The  discussion  on  the  lecture  was  to  a  considerable  extent 
an  expression  of  satisfactory  service  with  the  type  of  motor 
advocated  by  Mr.  Creedy.  but  there  were  several  useful  criti- 
cisms based  on  experience  with  their  use  which  should  be 
valuable  to  those  responsible  for  the   design. 

Mr.  PooLEY  (Messrs.  Pooley  &  Austin)  said  that  being  as- 
.sociated  with  Mr.  Creedy  as  he  was,  he  felt  that  the  points  of 
the  motor  had  been  put  very  clearly  and  preferred  to  leave  it 
to  others  to  criticise. 

Mr.  Wreford  related  criticisms  of  the  motor  that  had  been 
made  to  him  by  other  people.  It  had  been  queried,  he  said. 
whether  unity  power  factor  could  really  be  got,  but  he  be- 
lieved the  lecturer  must  have  convinced  everyone  that  this 
was  an  every-day  result.  The  difficulty  appeared  to  be  that 
many  people  did  not  sufficiently  understand  its  characteris- 
tics and  were  sometimes  almost  frightened  of  it.  As  an  ex- 
ample of  the  manner  in  which  these  motors  were  being  used, 
he  mentioned  one  supply  undertaking  with  more  than  3.00*1 
h.p.  connected  of  which  more  than  one-third  was  of  the  com- 
pensated conjmutator  type.  There  was  a  tremendous  taving 
in  switchgear  and  transformers  as  compared  with  the  use  of 
direct  current,  and  some  supply  authorities  were  welcoming 
the  change  over  to  single  phase  even  where  there  was  a 
fairly  large  amount  of  power. 

Mr.  Smith  said  that  in  printing  works  they  converted  from 
single  phase  to  direct  current  with  a  consequent  loss  of  abotit 
20  per  cent.  If  the  machine  compared  favourably  with  a 
d.c.  one  with  regard  to  speed  variation,  and  unity  power 
factor  could  be  obtained,  its  use  would  be  a  great  advantage. 

Mr.  Harmer  said  the  most  important  point  in  connection 
with  this  motor  was  the  power  factor.  His  own  experience 
with  the  compensated  commutator  type  of  motor  had  been 
very  satisfactory,  although  he  believed  there  were  about  40 
brushes  on  a  40-h.p.  machine  and,  as  these  cost  about  2s.  6d. 
each  to  replace,  the  cost  of  maintenance  might  be  serious. 
His  fear  on  this  score,  however,  had  not  been  borne  out  in 
practice.  As  to  variable  speed,  in  Ijondon  the  requirement 
was  not  so  much  for  a  variable  speed  as  for  one  or  two  speeds, 
and  a  Creedy  motor  with  three  speeds  would  fill  the  bil' 
entirely. 

Mr.  A.  L.  Johnson  gathered  that  the  lecturer  claimed  only 
about  2.5  per  cent,  of  what  his  salesmen  claimed.  If  unity 
power  factor  was  really  obtainable,  he  could  not  understand 
why  all  station  engineers  did  not  insist  upon  Creedy  motors 
being  used.  He  was  not  quite  certain  whether  it  was  claimed 
that  this  motor  was  so  good  as  to  be  comparable  with  the 
direct-current  motor. 

Mr.  Creedy  :   It  is. 

Mr.  Johnson  pointed  out  that  in  the  comparison  of  weights  , 
that  had  been  given  in  the  curves,  no  particulars  were  stated 
as  to  the  type  of  d.c.  motor  with  which  the  comparison  was 
made. 

Mr.  Greedy  explained  that  the  d.c.  motor  in  that  case  was 
one  of  the  best  known  modern  machines  made  by  one  of  the 
largest  makers  of  the  day. 

Mr.  Johnson  said  he  had  come  to  the  conclusion  |i;i' 
although  the  Creedy  machine  was  a  really  practical  pro- 
prisition  for  single-phafie  circuits,  it  had  limitations.  The 
starting  torque  was  about  the  same  as  that  of  the  direct- 
current  motor,  but  it  did  not  compare  so  far  as  variable 
speed   was  concerned. 

Mr.  McGiLUVRAY  asked  why  it  was  that  the  transfonners 
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supplied  with  the  machines  often  burned  out.  He  had  had 
one  of  these  machines  at  work  for  about  four  years  and  the 
speed  decreased  by  .some  •!)  per  cent.  On  turniiiy  the  com- 
mutator up,  however,  the  speed  rose  again  ahuost  up  to 
the  ori{,'inal.  In  his  case,  the  system  was  single  phase,  9(1 
Ijeriods,  which  was  rather  a  difficult  one  for  tlie  m'otors,  but 
apart  from  the  trouble  he  had  mentioned,  the  motors  had 
given  flood  service. 

Mr.  UiFFAHL)  asked  whether  Mr.  Greedy  had  considered  the 
possibility  of  getting  a  continuous  change  of  speed  by  using 
an  induction  regulator  instead  of  a  transformer,  and  so 
injecting  into  the  windings  a  gradually  increasing  e.m.f. 

Mr.  Bates  said  that  so  far  as  price  was  concerned,  the 
motor  itself  was  reasonably  cheap,  but  the  cost  of  .starting 
gear  seemed  to  put  it  out  of  court.  The  cost  of  maintenance 
would  be  higher  than  that  of  either  th-c  d.c,  or  squirrel- 
<age  machine.  Esi)ecially  would  this  be  .so  with  regard  to 
re-winding,  because  the  ordinary  repair  shop  would  not  be 
prepared  to  take  the  job  on.  or  if  it  did,  the  price  would  be 
very  much  higher  than  in  the  case  of  the  other  two  types  of 
motor.  He  had  never  been  able  to  get  any  definite  informa- 
tion as  regarded  power  factor. 

Mr.  Wreford  agreed  that  contraictors  and  repair  people 
should  know  more  about  this  motor  than  they  did.  but  he 
added  that  a  company  with  which  Mr.  Bates  was  concerned 
had  recently  taken  on  the  repair  of  Greedy  motors. 

Several  other  speakers  took  part  in  tlie  discussion,  and 
among  the  points  raised  was  the  importance  of  correctmg 
power  factor  in  view  of  the  fact  that  when  bulk  supply  be- 
comes more  general,  charging  will  be  on  the  kVA  and  not 
the  kW  basis.  The  necessity  for  single-pha.se  motors  to  con- 
form to  the  conditions  at  pre.sent  attaching  to  d.c.  machines 
was  also  commented  upon. 

Mr.  Greedy,  replying  to  the  discnssion.  said  that  the  best 
results  were  obtained  as  regarded  speed  variation,  with  a  range 
of  2  to  1.  but  they  had  built  motors  with  a  speed  range  of 
3  to  1.  The  motors  could  be  built  for  any  voltage  desired  and 
constant-sjjeed,  single-phase,  motors  had  been  built  for  2,000 
volts,  but  there  was  not  a  great  demand  for  h.p.  motors  of 
this  type.  At  pre.sent  they  had  not  been  standardised  above 
440  volts  and  the  lowest  was  100  volts.  Owing  to  the  low 
voltage  and  the  easy  duty  on  the  brushes  the  renewals  were 
very  light.  On  the  point  raised  as  to  transformers  burning 
out,  a  new  type  of  machine  had  been  placed  on  the  market 
and  the  old  starting  gear  had  been  done  away  with ;  the 
starting  gear  was  now  essentially  the  same  as  in  the  case 
of  the  d.c.  motor.  The  only  reason  why  induction  regulators 
were  not  used  was  cost;  moreover,  they  had  never  actually 
been  used  because  these  motors  were  never  built  for  several 
hundred  horse-power,  and  in  the  case  of  the  small  motors,  the 
cost  of  the  induction  regulator  would  put  them  entirely 
out  of  court. 

People  were  quite  familiar  with  the  d.c.  machine,  whereas 
that  was  not  so  with  tlie  .single-phase  motor.  AH  new'  appa- 
ratus had  to  fight  against  this. 


THE     NORTH     WALES     AND     CHESTER 
ELECTRICITY     DISTRICT. 


Draft  Gonstitution  of  .Joint  Electricity  Authority. 
The  provisional  delimitation  of  this  area  by  the  Electricity 
Commission  was  announced  in  .Tuly,  1920.  In  January,  1921, 
the  Chester  Corporation  submitted  a  scheme  foi'  the  improve- 
ment of  the  existing  supply  of  electricity  in  the  di,strict,  and 
in  the  following  month  the  North  Wales  Power  &  Traction 
Go.  did  likewise.  During  the  same  month  the  Commissioners 
held  their  first  local  inquiry  in  connection  therewith,  and  the 
decision  they  reached  in  consequence  thereof  was  published 
in  April,  1921. 

The  Commission  has  now  issued  tlie  draft  North  Wales  and 
Chester  Di.strict  Electricity  Order,  1922.  in  the  first  schedule 
to  which  the  scheme  constituting  thg,  area  and  establishing 
the  Joint  Electricity  Authority  is  set  out.' 

The  first  annex  to  the  Order  deals  with  the  qualifications 
and  appointment  or  election  of  members;  tenure  of  office, 
casual  vacancies,  &c. ;  provision  as  to  the  election  of  elected 
members ;  and  meetings  and  proceedings  of  the  .loint  Autho- 
rity. The  second  annex  outlines  the  technical  scheme,  while 
the  third  annex  sets  out  the  agreement  that  has  been  come  to 
between  the  North  Wales  Power  Co.,  Ltd.,  and  the  .\luminiuni 
Corporation,  ltd. 

The  second  schedule  specifies  the  powers,  rights,  and  obliga- 
tions conferred  or  imposed  upon  the  Joint  Electricity 
Authority  by  the  Electricity  (Supply)  .^ct.  1919,  and  the  pre- 
sent draft  order,  which  are  to  be  transferred  from  the  Joint 
Authority  to  the  North  Wales  Power  Co.,   Ltd. 

The  draft  order  will  come  into  operation  on  the  date  on 
which  the  above-mentioned  (hvd  of  transfer  is  approved  by 
the  Electricity  Commissioners,  and  as  soon  as  it  has  been 
approved  by  a  resolution  pas.scd  by  each  House  of  Parliament. 

As  already  announced,  the  Electricity  Commissioners  are  to 
hold  a  second  inquiry  at  Llandudno,  on  November  14th,  with 
reference  to  tlie  afore.said  .scheme,  and  in  order  finally  to 
determine  the  area  of  the  proposed  district. 


LEGAL. 

"  Mk."  oil  "  Mi.ss." 
In  the  Shoieditch  County  Gouit,  on  Friday  last,  before  Judg« 
Cluer,  Alfred  Evans,  of  35,  Great  Eastern  Street,  E.G..  dealer 
in  electrical  motor  accessories,  sued  Miss  Mary  Flanagnan,  oi 
SO,  Gofxinbageu  Street,  E.G.,  also  alleged  to  be  a  dealer  in 
electrical  goods,  to  recover  £11  17s.  3d.,  baliuice  of  an  account 
lor  goods  supplied.  The  defence  was  that  ahe  had  never 
ordered  any  goods,  and  that  the  business  was  not  hers,  but 
that  of  "  Mr.  M.  Flanaghan.  "  Judge  Gluer  (to  the  defen- 
dant) :  In  your  country  that  "  M."  might  stand  for  Michael, 
but  m  this  district  it  would  be  Moses  or  Morris.  (Ijiughter.j 
The  plaintiff  proceeded  to  prove  his  case,  and  a  number  of 
dispatch  notes  were  produced,  most  of  them  being  in  th* 
name  of  "  M.  Flanaghaii,"  but  some  of  them  "  Mr."  The 
plaintiff  said  he  had  always  considered  himself  to  be  trading 
with  the  defendant.  He  had  sent  application*  for  the  money 
and  invoices  to  the  defendant,  which  had  not  been  returned. 

Wm.  Granbo.n.  in  the  employ  of  the  plaintiff,  admitted  that 
Mr.  Flaiiaghan  or  the  btjy  always  came  for  the  goods,  and  that 
he  had  not  seen  the  defendant,  and  practically  the  same  wai 
said  by  Chas.  Wright,  another  employe. 

Judge  Gl.CER  s;iid  the  plaintiff  had  failed  to  prove  that  the 
business  belonged  to  the  defendant.  He  seemed  to  have  been 
under  the  impression  he  was  serving  "  Mr.,"  according  to  the 
salesmen,  but  when  he  made  inquiries  he  sued  "  Miss."  He 
advised  the  plaintiff  to  collect  better  evidence  for  a  future 
hearing.  All  the  same,  he  told  the  defendant  that  she  waa 
doing  a  foolish  thing  to  defend  the  action  on  such  lines,  if  sha 
were  really  the  owner  of  the  business,  aa  it  would  cost  her  a 
lot  of  money  in  the  long  run. 


Robinson  v.  Dansatt. 
I.\  the  King's  Bench  Division,  before  Mr.  Justice  McCardi* 
and  a  common  juiy,  on  November  18th,  Mr.  Isaac  Vincent 
Robinson,  of  Walton-on-Thames,  who  holds  the  position  of 
assistant  secretary  of  the  British  Electrical  and  .\Uied  Manu- 
facturers' Association,  claimed  damages  against  Mr.  A.  Keith 
Dannatt,  of  Thames  Ditton,  for  personal  injuries  and  damage 
to  his  motor  scooter  resulting  from  a  collision  with  defendant's 
motor-car  on  the  Portsmouth  Road  between  Cobham  and 
Ripley  on  March  25th  last  year. 

Plaintiff's  case  was  that  defendant,  who  was  driving  in  the 
opposite  direction,  negligently  and  improperly  swerved  to  the 
offside,  so  as  to  pass  in  front  of  him,  and  knocked  him  down. 
He  was  seriously  hurt,  his  injuries  including  a  fractured  leg, 
and  he  still  had  to  use  a  tuutch.  He  was  unable  to  perform 
his  secretarial  duties  for  live  mouths,  though  his  employer* 
continued  to  pav  his  salary  of  i'l.loU  a  year. 

Defendant  denied  all  plaintiff's  allegations  of  negligence,  and 
asserted  that  the  accident  was  due  to  plaintiff's  fault.  Defen- 
dant counterclaimed  for  damage  to  his  motor-car. 

The  jurv  found  that  defendant  was  not  to  blame,  and  hi* 
Lordship  directed  judgment  to  be  entered  for  defendant  for  tha 
amount  of  his  counterclaim,   £23. 


Marcom's  Wireless  Telegraph  Go.  r.  Mullard  Radio  Valvi 

Co.— -Judgment. 
Mr.  Justice  P.  O.  Lawrence,  in  the  Chancery  Division  on 
Thursday  last  week,  delivered  judgment  in  this  action,  which 
was  brought  by  the  plaintiffs  for  an  injunction  to  restrain  the 
defendants  from  infringing  their  Letters  Patent  Nos.  -28,412 
of  1913  and  12(5, li58,  and  for  the  delivery  up  of  the  articles 
made  in  alleged  infringement  of  the  Ix'tters  Patent,  and  also 
for  damages. 

Plaintiffs  are  owners  of  the  patent  granted  to  the  company, 
and  Mr.  H.  J.  Joseph  Round  for  an  invention  of  alleged 
improvements  in  receivers  for  use  in  wireless  telegraphy  and 
also  of  a  patent  granted  to  Michel  Peri  and  Jacques  Biquet  of 
an  alleged  invention  of  "  improvements  in  or  relating  to 
vacuum  tubes.  "  Plaintiffs  complained  in  particular  of  the 
sale  by  the  defendants  on  or  about  July  8th.  19'21.  of  "  L.  R. 
Valves,"  constructed,  it  was  alleged,  in  accordance  with  the 
inventions  described  in  the  specification  of  the  patent  of  1913 
and  in  all  the  claiming  clauses  of  the  other  paUmt,  No.  126,658. 

DefendanU  denied  the  alleged  infringement.  They  ad- 
mitted that  they  sold  and  manufactured  considerable  numberi 
of  thermionic  valves,  but  they  alleged  that  in  fact  such  manu- 
facture and  sale  was  by  them  as  agents  or  contract<.irs  of  H.M. 
Government,  and  in  particular  the  Admiralty,  on  written 
authorisation  in  that  behalf,  and  they  denied  that  such  valve* 
constituted  an  infringement  of  either  of  the  patents,  and  they 
further  relied  on  the  provisions  of  Section  29  of  the  Patent* 
and  Designs  .\ct,  1911".  as  a  defence  to  the  action.  Defendant* 
also  pleaded  that  the  plaintiffs'  I.etters  Patent  had  been  at  all 
material   tunes  invahd. 

The  trial  of  the  action  took  place  in  July  last,  and  after  hear- 
ing a  great  deal  of  contradictory  and  highly  technical  evidence 
the  learned  Judge  reserved  his  judgment.  The  case  was  re- 
ported in  the  Electricai,  Review  of  Julv  28th  and  August 
nth.  1922. 

In  giving  judgment  on  October  19th,  his  LoRnsHir  mid  thi» 
plaintiffs  alleged  that  the  defendants  had  infringH  both  tha 
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Letters  Patent  belonging  to  them,  and  which  he  would  describe 
as  Kound's  patent  and  I'liis  patent,  and  the  plaintiffs  claimed 
an  injunction  to  ivstiam  the  alleged  iutrmgemeut.  Defen- 
dants disputed  the  validity  of  both  Letters  Patent  and  also 
denied  the  alleged  infringement.  Although  both  inventions 
related  to  three-electrode  valves,  they  were,  in  his  judgment, 
essentially  distinct,  and  must  be  dealt  with  separately.  His 
Lordship  first  referred  to  Round's  patent,  and  having  read  the 
claiming  clauses  of  that  specilication,  said  that  in  HKll  Fleming 
invented  a  two-electrode  valve,  consisting  of  an  evacuated 
glass  bulb  which  contained  a  filament  and  a  metal  cylinder, 
and  this  valve  operated  to  rectify  or  transform  an  alternating 
current  into  a  continuous  current  capable  of  actuating  a 
galvanometer  by  which  signals  could  be  read.  In  1908  De 
Everest  discovered  that  by  introducing  into  a  valve  of  the  type 
invented  by  Fleming  a  third  electrode  in  the  shape  of  a  grid 
interposed  between  the  hot  filament  and  the  anode,  the 
eensitiveness  of  the  oscillation  detector  was  increased.  He  did 
not  think,  from  a  perusal  of  the  complete  specification,  that 
De  Forest  appreciated  the  great  advantages  of  the  introduction 
of  the  third  electrode.  Indeed,  it  seemed  to  his  Ixirdship  that 
it  was  doubtful,  whether  he  even  appreciated  that  his  valve 
would  act  as  an  amplifier.  His  Lordship  then  referred  in  great 
detail  to  the  invention  of  Von  Lieben  in  1911,  and  said  that 
in  his  judgment  the  particular  fonn  of  grid  described  in  the 
claim  of  Round's  patent  was  one  of  the  essential  elements  of 
that  claim,  and  that  unless  a  valve  contained  a  grid  in  that 
particular  form  it  did  not  infringe,  even  although  it  con- 
tained the  other  two  elements,  viz.,  a  hot  filament  and  a 
cylindrical  anode.  The  JIullard  valve  was  a  "hard"  valve, 
which  contained  a  grid  in  the  form  of  a  loose  open-ended 
cyhnder  placed  round  the  hottest  part  of  the  filament.  Hard 
valves  first  came  into  use  some  time  after  the  date  of  Round's 
patent.  Nothing  was  said  in  Round'.s  patent  as  to  the  .shape 
which  the  filament  was  to  take,  and  therefore  the  difference 
in  the  construction  of  the  modern  three-ele^i-trode  valves  which 
were  not  in  practical  use  at  the  date  of  Round's  patent,  would 
not  of  itself  prevent  a  three-electrode  valve  containing 
Ftound's  grid  and  anode  froru  being  an  infringement.  The 
main  object  of  Round's  invention,  as  stated  in  the  specifica- 
tion, was  to  shai)e  the  two  electrodes  in  such  a  manner  as  to 
shield  the  glass  from  the  cathode  stream  and  thtie  prevent  it 
becoming  electrified. 

Having  referred  at  great  length  to  the  expert  evidence  given 
at  the  trial  and  the  documents  put  in  evidence,  his  Lordship 
said  he  came  to  the  conclusion  that  none  of  the  documents 
relied  upon  by  the  defendants  disclosed  either  Round's  inven- 
tion or  Peri's,  and  that  in  both  of  those  the  inventions  were 


both  novel  and  u^fiil,  and  that  in  both  there  was  good  subject- 
matter.  He  thought  that  the  attack  that  the  defendants  hail 
made  on  the  question  of  validity  failed.  He  thought  that 
Peri's  patent  was  a  combination  patent  claiming  a  novel  and 
ingenious  method  of  .shaping  and  arranging  the  various  parts 
of  the  valve.  Upon  the  evidence,  however,  be  came  to  the 
conclusion  that  what  the  defendants  had  done  did  not  infringe 
either  of  the  plaintiffs'  letters  patent,  and  the  action  would 
be  dismissed. 

It  was  decided  that  the  question  of  the  costs  of  the  action 
should  be  argued  and  decided  at  a  later  date. 


Bditish  Electric  Vehicles,  Ltd. 
The  petition  for  winding  up  this  company,  which  came 
before  Mr.  Justice  P.  O.  Lawrence  on  October  17th,  was 
withdrawn  and  dismissed  without  costs.  We  understand  that 
four-fifths  of  the  unsecured  creditors  had  agreed  to  oppose 
the  petition.  

British  Thomson-Houston  Patunts. 
In  the  Chancery  Division  on  Tuesday,  the  British  Thomson- 
Houston  Co.,  Ltd.,  were  plaintiffs  on  two  motions  against  the 
Incandescent  Syndicate,  of  Castle  Arcade,  Cardiff',  and  CoUin- 
•son  Bros..  Millgate  Street,  Bradford,  for  injunctions  ve-straiu- 
ing  them  from  infringing  the  plaintiff  coniiiany's  letters  pateiu 
for  improvements  relatmg  to  evacuated  vitreous  containers 
having  sealed-in  conductors.  ' 

Mr.  Trevor  \\'atson  appeared  for  the  plaintiff  company,  and 
Mr.  Courtenay  Terrell  for  the  two  defendant*;. 

There  was  no  defence  in  either  case,  and  orders  were  made 
as  asked  for,  the  parties  having  agreed  to  the  form  to  he 
sanctioned  by  the  Court. 


.Associated  Electric  Traders,  Ltd. 
The  petition  of  Superlamp,  Ltd.,  on  October  24th  came  before 
Mr.  Justice  P.  0.  Lawrence  in  the  Companies'  Winding-up 
Court,  the  petitioner  asking  for  the  compulsory  liquidation  of 
the  above  company.  Mr.  Turner,  for  the  petitioners,  asked 
that  the  jietition  should  be  dismissed.  Mr.  Gavin  Simmonds, 
on  behalf  of  Cox  &  Co.,  creditors  for  ^500,  asked  to  be  sub- 
stiituted  as  petitioner  and  proceed  for  a  winding-up  order. 

Counsel  for  the  company  said  he  could  not  oppose  the  order 
being  made. 

In    the   result   his  Lordship    substituted    Cox    &    ('<<.    .is 
petitioners,  and  made  the  u.sual  compulsory  order. 


SALESMANSHIP  IN  RELATION  TO  SMALL  ELECTRIC  FIRES  AND  COOKERS. 


Mb.  R.  Smith,  of  "  Tricity,"  gave  the  second  of  the 
E.D.A.  .salesmanship  lectures  this  session  at  Caxton  Hall  on 
October  20th. 

Mr.  L.  L.  Robinson,  borough  electrical  engineer,  Hackney, 
who  .presided,  pointed  out  that  these  salesmanship  con- 
ferences should  not  be  used  for  discussing  trade  squabbles, 
such  as  trade  discounts  and  situilar  matters,  but  should  be 
devoted  solely  to  the  matter  of  salesmanship.  The  object  of 
them  was  to  awaken  general  interest  in  the  goods  they  ha^rl 
to  sell,  to  endeavour  to  find  means  to  keep  that  interest 
awake,  how  to  convince  the  cu.?tomer  and  secure  his  order, 
and  how  to  make  him  a  friend  of  the  salesman.  A  salesman 
should  have  personal  enthusiasm  and  confidence  in  what  he 
was  selling  and,  above  all,  he  should  study  the  psychology 
of  the  customer.  As  to  dealing  with  technical  matters  at 
these  conferences,  here  again  the  industry  had  become 
standardised  to  a  very  great  extent,  and  the  great  need  was 
for  the  commercial  man  to  develop  the  industry.  Salesman- 
ship had  been  neglected  to  a  very  large  extent  in  the  past, 
but  it  was  salesmanship  which  was  the  potent  factor  in  reduc- 
ing costs,  inasmuch  as  it  would  help  to  bring  more  apparatus 
into  use,  and  bo  bring  down  the  cost  of  the  apparatus  and 
also  of  electricity. 

Mr.  Smith,  who  dealt  exclusively  with  small  electric  fires 
and  cookers,  said  that  probably  the  first  question  which  a  sales- 
man was  met  with  was:  "  How  does  it  compare  with  gas? 
In  this  matter  of  comparison  he  could  not  do  better  than 
take  the  case  of  Hackney,  where  Mr.  Robinson  was  conduct- 
ing a  very  vigorous  heating  and  cooking  campaign.  At 
Hackney  electricity  was  available  for  these  purposes  at  Id. 
per  kWh,  whilst  gas  cost  lOd.  per  therm.  The  class  of  user 
at  Hackney  probably  used  the  boiling  ring  section  of  the 
cooker  far  more  in  compari.son  with  the  oven  than  was  the 
case  in  most  places,  yet  the  following  unsolicited  testimonial 
had  been  sent  to  Mr.  Robinson  :  "  I  believe  that  the  cost, 
apart  from  the  saving  from  waste,  amounts  to  little  more 
than  half  the  cost  of  cooking  by  gas.  I  have  kept  a  regular 
weekly  record  of  the  consumption  figures  and  I  have  found 
thai  the  electric  cooker  can  be  relied  upon  to  do  its  work 
within  a  given  time,  which  exf)erience  will  tabulate."  .\gain. 
running  "cos'to' .'of  a  small  radititor  compared  very  favourably 
with  gas.    Taking  an  average  sized  gas  fire  using  30  cu.  ft.  of 


gas  pet  hour  and  a  2-kW  electric  fire,  it  was  jiointed  out 
that  30  cu.  ft.  of  gas  per  hour  at  a  standard  ot  500  B.th.u. 
meant  1.5,<XKJ  B.th.u.  per  hour.  .-Vs  ItlO.i.HiO  B.th.u.  con.^ti- 
tuted  a  theiTU,  it  followed  that  one  therm  would  be  used  in 
6i  hours,  which,  at  a  cost  of  Is.  per  therm,  would  be 
approximately  2d.  per  hour.  At  Id.  per  kWh  the  electric  fire 
would  cost  the  same  amount  per  hour,  but  in  this  case  the 
whole  of  the  heat  was,  of  cour.se,  given  oft'  into  the  room. 

.After  a  brief  refei-ence  to  the  rateable  value  system  of 
charging,  which  Mr.  Smith  believed  would  encourage  a  per- 
son wiring  ai  house,  as  it  involved  only  one  set  of  wiring 
circuits  and  one  meter,  the  paper  pointed  out  that  whatever 
the  advantages  of  the  radiator  on  the  peak  load  during,  a  cold 
snap,  the  central  station  had  an  almost  ideal  field  before  it 
in  electric  cooking,  but  some  engineers  had  allowed  cooking  to 
be  looked  upon  by  the  gas  companies  as  their  very  own  field. 
Fortunately  this  was  not  the  case  throughout  the  country 
generally,  and  there  was  no  doubt  that  the  pubhc  only 
required  hiring  facilities  and  a  reasonable  rate  of  charge  to 
enable  the  central  station  engineer  to  secure  this  valuable 
load. 

It  was  urged  that  an  electric  kettle  with  a  self-contained 
element  should  always  be  .supplied  with  an  electric  cooker 
owing  to  the  greater  rapidity  with  which  water  could  be 
boiled  compared  with  the  boiling  ring  of  the  stove.  Another 
factor  of  importance  to  the  salesman  was  that  he  should  be 
able  to  tell  the  prospective  customer  that  he  was  himself 
using  the  apparatus  which  he  was  trying  to  .sell.  Advisory 
service  should  be  given  at  the  time  of  installation  and  at 
intervals  Bub.sequently.  Hints  should  be  offered  on  the 
advantages  of  using  the  residual  heat  of  the  hot-plates  and 
oven  for  water  heating  for  w'ashing-up  purposes,  how  one 
boihng  plate  might  be  used  for  boiling  and  simmering,  and 
exactly  what  the  possible  economies  to  be  effected  really 
were.  There  were  simple  rules  whereby  the  salesman  or 
demonstrator  might  give  the  time  required  for  boiling  a 
given  quantity  of  water  because  nothing  was  so  liable  to 
shake  the  interest  of  a  client  as  the  feeling  was  that  a  guess 
was  being  made  to  provide  an  answer.  One  of  the  most 
imporl:int  questions  was  the  reliability  and  length  of  useful 
life  of  till'  apparatus.  All  leading  makers  now  gave  one 
year'.:  guarantee  with  their  apparatus,  and  maintenance 
schemes  could  usually  be  arranced.      Oven  elements  could  be 
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made  to  give  an  indefinitely  long  life,  and  present-day  boiling- 
plates  were  capable  of  giving  very  long  service  without  atten- 
tion. 

The  paper  concluded  by  stating  that  electrical  men  should 
think  and  talk  of  electric  cooking,  heating,  and  general 
domestic  applications  of  electricity  as  something  which  was 
very  much  of  the  present,  to  be  used  by  themselves  alike 
with  the  public. 

In  the  ensuing  discussion  Mr.  A.  C.  Cramb  (Borough  Elec- 
trical Engineer,  Croydon)  said  that  very  carefully  thought-out 
schemes  were  necessary,  and  personal  attention  should  be 
given  to  every  cooker  sent  out.  At  Croydon  a  lady  demon- 
strator was  sent  along  to  the  customer  to  give  advice,  and 
kept  m  touch  with  the  customer  afterwards.  The  results 
had  been  very  satisfactory. 

Mr.  Joyce  urged  the  necessity  for  doing  everything  to  avoid 
having  discontented  customers,  who  would  most  certainly 
spread  their  discontent.  Care  should  be  taken  that  apparatu.s 
was  not  run  on  the  lighting  circuit,  as  that  would  make 
the  cost  too  high  and  would  militate  against  the  use  of  irons, 
kettles,  itc.  Another  drawback  was  that  not  enough  instruc- 
tions W'Cre  issued  with   the   apparatus. 

Mr.  ■  YoDNG  suggested  that  more  demonstrations  should  be 
given  by  persons  who  understood  the  apparatus.  He  depre- 
cated the  policy  of  selling  small  radiant  heat  fires  as  electric 
heaters;  they  would  not  warm  a  room,  and  were  not 
intended  to. 

Mr.  Berry  said  that  many  small  electric  fires  could  be 
sold  if  their  uses  were  made  known.  As  regarded  cookers,  he 
had  proved  that  there  was  a  tremendous  saving  in  the 
shrinkage  of  the  meat.  The  money  in  this  business  was 
colossal,  and  it  was  up  to  them  to  believe  in  this  proposition 
and  get  on  with  it. 

Mr.  W.  a.  GiLLorr  advocated  that  women  should  be  used 
more  than  they  were  for  selling  electric  cooking  and  heating 
apparatus;  one  of  the  first  essentials  was  that  the  seller 
should  use  the  apparatus  that  was  being  sold. 

Mr.  Roberts  asked  how  often  they  heard  a  salesman  tell 
a  customer  that  an  electric  toaster  would  make  60  pieces  of 
toast  per  kWh  of  electricity;  that  a  small  griller  would  gnll 
four  large  pieces  of  steak  per  kWh,  or  that  a  two-pint  kettle 
Would  boil  17i  times  per  kWh?  He  urged  those  who  had 
to  deal  with  this  matter  to  abandon  scientific  salesmanship 
and  talk  facts  in  plain  EngUsh. 

Mr.  She.irs  strongly  supported  the  suggestion  that  there 
should  be  demonsti-ations,  and  expressed  the  opinion  that 
the  cooking  load  was  the  load  of  the  future. 

Mr.  p.   W.   Lebvers  pointed  out  the  necessity  for  putting 
in  as  many  power  points  as  possible  when     wiring    house, 
and  thought  the  first  thing  to    do,    in    attempting    to    sc' 
cooking  apparatus,  was  to  convince  the  customer  that  it  was 
cheaper  than  gas. 

Mr.  K.  W.  Hoghman  (Electrical  Times]  spoke  of  the 
crusade  in  .\merica  by  the  electrical  industry  for  having 
plenty  of  convenient  points  in  every  residence.  Once  they 
were  in,  their  use  could  always  be  advocated  by  the  con- 
tractors and  supply  authorities. 

Mr.  G.  Leevers  disagreed  with  the  suggestion  that  there 
should  be  saleswomen,  but  thought  there  should  be  women 
demonstrators. 

Lieut. -Col.  W.  A.  Vignoles  (Chief  Electrical  Engineer, 
Grimsby)  said  that  too  much  was  being  said  about  cost,  but 
what  they  wanted  to  impress  upon  the  customer  was  what 
he  would  get  Out  of  the  apparatus.  If  the  proposition  was 
not  a  good  one,  then  the  salesman  should  be  honest  enough 
to  tell  the  customer  so. 

Mr.  Howell  impressed  upon  salesmen  the  necessity  for 
obtaining  knowledge  of  the  right  kind  about  their  goods. 

Mr.  a.  Gowans  Whyte  {Electricai  Industries)  said  that 
riot  enough  instances  of  actual  transactions  were  given,  in 
his  own  electric  home  the  consumption  was  only  about  70 
units  per  week,  with  six  in  family  and  an  exceptional  amount 
of  cooking  owing  to  dehcate  health.  With  a  well-trained 
cook  the  consumption  could  be  reduced  considerably. 

Mr.  Beaver  advocated  the  need  for  service  as  well  as 
selling  apparatus. 

Mr.  F.  M.  Long  (Chief  Electrical  Engineer.  Norwich)  sug- 
gested that  the  limitations  of  an  article  should  be  studied  as 
well  as  its  possibilities. 

Mr.  Mann  also  urged  that  it  was  a  bad  policy  to  sell  an  ■' 
article  merely  for  the  sake  of  selling  it. 

Mr.  Clay  said  the  public  should  be  impressed  with  the 
fact  that  electrical  apparatus  was  "  foolproof  "  at  present.  At 
one  time  this  was  not  so. 

Mr.  Smith,  replying  to  the  discussion,  said  that  he  stood 
for  everything  that  was  straightforward  with  the  customer. 
He  would  not  advise  a  customer  to  install  a  cooking  appa- 
ratus when  electricity  was  4id.  per  kWh  for  instance.  As 
to  maintenance,  that  was  most  important ;  customers 
undoubtedly  appreciated  personal  attention. 


CORRESPONDENCE. 

Letters  received  by  us  alter  S  p.m.  on  Tuesday  cj'n.  t  ippear 
until  the  following  week.  VorreapondenU  xhou'.a  ■  lu-ard 
their  communications  at  the  earliest  possible  momtrU.  So 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 

The  Art  of  Getting  a  Job. 

Could  you  or  any  of  your  readers  offer  any  solution  to  the 
following?  I  have  been  out  of  work  since  April  last  and  have 
answered  countless  advertLseineiits  m  your  and  other  papers 
for  a  storekeeper  and  assistant  counter  sales  clerk,  \c. 

I  have  had  some  ten  years'  ex[jerience  in  the  various 
branches  of  the  busines.s,  including  wiring,  and  have  a  good 
techifical  knowledge,  am  a  good  and  willing  worker,  have  Al 
references,  an  abstainer,  and  am  good  at  figures. 

During  the  past  six  months  I  haven't  had  one  reply  to  any 
letter.  The  salary  asked  for  in  most  cases  is  from  £2  10s.  to 
£3,  according  to  what  the  advertisement  is  for.  Am  I  asking 
too  much  or  too  little'? 

•October  22nJ,  1922. 


"  How  NOT  To  Buy." 

The  last,  paragraph  of  Mr.  Shandy's  letter  in  the  current 
issue  of  the  Electrical  Review  explains  fully  why  this  corre- 
spondence commenced. 

I  am  not  "  resting,"  therefore  I  will  conclude  my  .contribu- 
tion to  this  discussion  in  my  usual  "  practical  fashion  "  :  — 

If  factors  are  not  required,   manufacturers  can    refuse     t-j 
supply  and  contractors  can  refuse  to  purchase  from  them. 
W.  C.  Jeary, 

London,  Managinj  Director. 

October  2l8t,  1922.  The  Jeary  Electrical  Co.,  Ltd. 

[This  correspondence  is  now  closed. — Eds.  Elec.  Rev.] 


Wages  Variation  in  the  Electricity  Supply  Industry. 

Notice  has  been  given  from  the  employers'  side  to  terminate 
an  agreement  which  hitherto  has  w-orked  with  a  minimum 
of  friction,  notwithstanding  that  all  the  advantage  has  not 
been  with  the  employes. 

If  the  employers'  side  of  the  National  Council  is  sincere  in 
its  desire  for  improved  relations  between  employer  and 
employe,  would  it  not  be  tactful  to  "  leave  well  alone'.'  "  as  it 
must  be  obvious  that  this  endeavour  to  smash  an  agreement 
which  has  existed  httle  over  twelve  months  is  hardly  making 
for  confidence,  and  only  tends  to  estabUsh  an  unhealthy  prece- 
dent. 

One  wonders  how  much  pubhcity  would  have  been  given 
to  the  position  if  the  initiative  for  the  termination  of  au 
honourable  agreement  had  been  in  the  reverse  direction. 

It  is  admitted  that  workers  in  some  industries  are  lower 
paid,  but  (I  feel  sure  my  Hibernian  friends  will  excuse  met 
is  it  a  fair  policy  to  adopt  the  Irish  method  of  raising  the  roof 
by  digging  a  hole  in  the  floor?  for  due  consideration  should 
be  taken  of  the  fact  that  supply  station  men  have  not  been 
amongst  the  most  highly  paid  in  the  past. 

In  conclusion,  it  must  be  frankly  stated  that  electrical 
workers  expect  some  tangible  evidence  that  the  war-time 
promise  of  a  better  standard  of  living  for  the  workers  shall  be 
reaUsed,  and  this  notice  to  terminate  the  agreement  hardly 
points  to  a  move  with  that  desirable  end  in  view. 

A.  Burton. 

London,  October  16th,  1922. 


A  Large  Rotor  Forging. — Messrs.  Somer.s,  Ltd.,  of  Hay- 
wood Forge.  Hale.sowen,  have  made  one  of  the  heaviest  steel 
forgings  ever  produced  in  the  Black  Country — a  rotor  of  40 
tons  weight — for  a  generating  set  ordered  by  the  Birmingham 
Corporation  Electricity  Supply  Department. 


Installations  by   Unauthorised   Persons. 

I  quite  agree  with  "  Contractor's  Foreman  "  re  his  remarks 
about  plumbers  doing  electrical  work;  also  many  steam,  gas. 
and  water  fitters  are  styling  themselves  electrical  engi- 
neers, &c.  These  sixpenny-book  learned  jobbies  may  have  a 
little  too  much  on  their  shoulders.  Here  is  one  example:  — 
"  So  and  So  &  Co.,  Ltd.."  Plumbers,  Gasfitters,  Hot  and  Cold 
Water  and  Steam  Engineers,"  and  in  larger  letters,  "  Elec- 
trical Engineers."  These  are  not  proper  firms  with  individual 
section  representatives,  but  small  budding  firms.  If  the  matter 
is  left  too  late  I  am  afraid  the  electrical  contractor  will  have 
to  buy  a  sixpenny  book  on  plumbing,  &c.— if  they  can  got 
books  printed  with  simplified  diagrams  and  connections,  &c.. 
similar  to  books  on  electricity.  I  suggest  that  these  cheap 
books  should  be  reviewed  by  some  body  similar  to  the  I.E.E. 
and  all  matter  detrimental  to  the  electrical  contractor  of  recog- 
nised repute  should  be  omitted.  This,  I  believe,  would  put  a 
stop  to  Mr.  Gas  and  Mr.  Plunibob  Joe.  &c.  What's  done  can 
not  be  very  well  undone,  but  T  blame  tlv  electrician  for  being 
too  fond  oif  parting  with  his  hard-earned  knowledge.  I  don't 
see  that  it  w'ould  retard  approutice  electricians  and  those  of  a 
genuine  nature,  but  it  would  relieve  us  from  an  overcrowded 
profession,  and  instead  of  plumbers  looking  up  their  diagrams 
of  connections  re  electrical  work  they  would  be  compelled  to 
send  for  an  electi-ician  who  was  an  electrician. 

High-Tension  Paste. 
October  21st,  1922. 
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BUSINESS     NOTES. 


Bankruptcy  Proceedings.— Wxi.  Hexrv  Roslington,  240, 
High  Hoiboin,  Loudon. — This  banicrupt  who  had  carried 
on  business  as  the  "  Greenling  Electric  Supplies  "  tailed  last 
April,  and  on  Octolier  J7th,  he  applied  u>  Mr.  Kegistrar 
Mellor  at  the  London  Bankruptcy  Court,  lor  an  oraer  ol 
discharge.  Mr.  W  altt-r  Boyle,  Official  J:{eceiver,  reported 
that  the  liabilities  ainount<?d  to  .-tliSTo;  no  assets  were  dis- 
closed and  nothing  was  likely  to  be  received  from  the  estate. 
Between  December,  1919,  and  May,  lil'iH.  the  bankrupt 
carried  on  business  in  partnership  as  "'  GreenUng  Klectrn- 
Supplies."  That  business  was  financed  as  to  MtM)  with  bor- 
rowed moneys,  and  was  insolvent  in  May,  JliJO,  when  tin- 
irartner  retired  and  the  bankrupt  took  over  the  assets  and 
liabihties.  In  June,  lO'iO,  he  formed  and  became  mana^nif; 
director  of  the  Greenling  Electric  Supplies,  Ltd..  to  which 
two  jiersous  tubscribed  il.UKI  for  shares,  and  in  September. 
i9il,  he  transferred  his  own  l.fHXt  vendor's  shares  (e.stimated 
to  be  of  no  value),  to  one  of  the  said  subscribers  without 
consideration.  The  bankrupt  attributed  his  insolvency  to  his 
household,  personal  and  medical  exiien.ses  having  exceeded 
his  income ;  to  law  costs,  and  to  loss  over  the  purchase  an«< 
sale  of  some  steel.  The  only  offence  alleged  by  the  Official 
Receiver  was  the  insufficiency  of  assets  to  equal  10s.  in  tfu' 
£  on  the  amount  of  the  unsecured  liabilities,  and  the  di.s- 
charge  was  granted  subject  to  a  suspension  of  eighteen 
months. 

George  Wilm.am  Humphry,  trading  as  the  Humphry  Electri- 
cal Co.,  "il.  Broad  Quay,  Bristol,  electrical  engineer. — The  first 
meeting  of  the  creditors  of  the  above  was  held  on  October 
i.Sth  at  the  Official  Receiver's  Offices,  2(i,  Baldwin  Street, 
Bristol.  The  statement  of  affairs  showed  liabilities  to  un- 
secured creditors  £'28.5,  while  there  were  partly  secured  credi- 
tors for  ±'lt>2,  and  the  at^sets  were  estimated  to  realise  £339. 
Debtor  attributed  his  failure  to  bad  trade,  loss  of  capital 
(i'6S)  in  Farrow's  Bank,  and  depreciation  of  shares  in  a  com- 
pany. It  appeared  that  in  1917  he  started  business  with  JtSU 
in  cash,  and  was  the  owner  of  two  houses  of  the  value  of 
£600.  The  matter  was  left  in  the  hands  of  the  Official  Re- 
ceiver as  trustee.     The  following  are  creditors:  — 

£  £■ 

Callender's   Cable  &    Construction  .M..tro.-\ickirs    ICIccll.    Co.,    Lid.  4;) 

Co.,   Ltd 16    Salvage  &    While     17 

Eleclrical    Components,     Ltd.     ...  18  English    Electric  &    Siemens   Sup- 

Gooding,  .M.   C,  &  Co 15        plies.    Ltd 10 

.Maggs,  H 20    Western   Trading   Co 18 

Frederick  \Villi.\m  Willums,  Gradus  Works,  Porthcawl 
Road,  Sydenham,  engineer. — The  adjourned  public  examina- 
tion of  this  debtor  was  held  recently  at  the  Court  House, 
Greenwich.  Debtor  stated  that  in  December,  1919.  he  had 
about  £4,000,  including  £800  in  a  business  at  Finchley,  and 
started  an  electrical  engineering  business  at  Sydenham.  In 
June,  19"20,  he  agreed  to  buy  the  Gradus  Works  for  £4,7.5(1, 
another  business  at  Willesden  for  about  £:300,  and  also  to 
pay  £],000  to  the  patentee  of  an  electrical  switch,  and  .£'200  to 
two  people  interested  in  the  patent.  He  also  incurred  lia- 
bility for  £357  in  connection  with  premises  at  Queen's  Gate 
Place  Mews.  When  he  took  the  Clradus  Works  he  paid  £750 
in  cash,  and  undertookMo  pay  the  remainder  by  instalments 
of  £1,000  every  six  months.  Six  months  after  taking  the 
works  he  was  first  able  to  put  the  switch  on  the  market,  and 
meanwhile  he  had  incurred  considerable  expense  in  machi- 
nery, wages,  A-c  He  had  borrowed  over  £10,000  from  a  cer- 
tain gentleman,  none  of  which  had  been  repaid.  In  March 
this  year  he  had  had  recourse  to  moneylenders.  His  profit 
and  loss  account  to  September,  1921,  showed  a  loss  of  over 
£2,000.  In  July,  1921.  he  entered  into  a  contract  with  a  firm 
to  sell  his  switches,  but  they  failed  to  take  anything  like  the 
number  agreed  uiJon.  The  statement  of  atfairs  showed 
ranking  liabilities  of  .£19,012.  against  assets  of  £35,965,  so 
that  a  surplus  was  shown.  In  October,  1921,  he  agreed  to 
purchase  the  "  Retreat."  at  Crawley,  for  £3,7.50.  paying  a 
certain  amount  tlown,  and  obtaining  £3.000  on  mortgage.  He 
(•till  owed  about  £.500.  .\fter  further  i|uestii.ns  the  exainina- 
lion  wa.s  again  adjourned. 

.r.  BaKBWKI.l.  electric  light  and  power  engineer.  43.  Water- 
side Road,  Barton-on-Huinber.— Receiving  order  made  October 
17th  on  debtor's  own  petition.  First  meeting,  November  1st, 
at  the  Official  Receiver's  Office,  (iriinsby.  Public  examina- 
tion, November  9th,  at  the  Town  Hall,  Grimsby. 

If.  SvMo.M.),s,  electrical  engineer  (deceased  since  filing  of 
petition),  late  of  ].  I<ower  Downs  Road.  Wimbledon. — Receiv- 
ing •  •riler  made  Octiiber  16th  on  creditors'  petition.  First 
nutting  October  30th  at  29.  Riiss«'ll  Square,  W.C. 

J.  H.  RiGBV,  electrician,  22,  Higher  1 1 illgate,  Stockport. — 
First  meeting,  October  30th  at  the  Official  Receivei's  ofKces, . 
Byrom  Street,  Manchester.  Public  examination,  November 
'.fcith,  at  the  Court  House,  Stockport. 

W.  A.  Davis,  electiital  engineeer,  14,  Basingball  Streel. 
Tweeds. — Tnistee.  Mr.  H.  ('.  Bowline,  Official  Receiver,  24,  llniid 
Street,  I-eeds,  released  Octoljcr  Gth.  

E.  G.  Davis  (Davis  A-  Pifjwe),  electrical  engineer,  119.  Dun- 
raven  Street.  Tonypandy,— First  dividend  of  16s.  8d.  in  the 
£,  pavable  October  30tli  at  the  fMhcial  Heceiver's  offices,  34, 
]'ark  Street,  Car.li(T. 


Company  Liquidations.— SwiFX  Electrical,  Ltd.,  6,  Cork 
Street,  Ulu  Bond  btreet,  \V.— I'be  statutory  first  meetings  of 
the  creditors  and  shareholders  of  this  company  were  held  on 
October  'JOtli  at  ihe  Board  ol  IVade  Office,  Carey  Street,  W.C. 
Mr.  J.  Barw'ick  Ihompsoii,  Official  Receiver,  reported  that 
the  order  to  wind  up  tfie  company  was  made  last  April  upon 
a  creditors'  petition.  The  company  was  registered  as  a  pri- 
vate company  on  October  loth,  19x9.  with  a  nominal  capital 
of  £3,000  111  £1  shares,  of  which  800  were  issued  for  casfi  to 
the  directors,  who  were  aLso  the  promoters.  They  were  John 
Henry  Butler,  Henry  Edward  Leigh,  and  Leonard  John  Evans; 
i.eigli  resigned  on  January  2nd,  1922,  and  Evans  on  November 
2titu,  1921.  No  remuneration  was  paid  to  directors,  qua 
tliiectors,  but  l^eigh  was  appointed  manager  and  secretary  at 
a  .salary  of  £2.50  p<'r  annum,  .subsequently  reduced  to  £4  a 
\wek.  and  was  now  a  creditor  for  £44  in  respect  of  those  ser- 
vices, whilst  Evans  was  appointed  sales  manager  at  a  salary 
of  £4  a  week  and  comini.ssion.  Butler  received  no  remuuera- 
tion  until  .Vugust,  J92I,  but  was  then  voted  a  salai-y  of  £5U 
jHM-  month,  to  include  tiavclling  expenses,  and  he  was  returned 
as  a  cretfitf)!-  for  .£126  11*;.  Ihe  company  was  formed  to  carry 
on  business  as  electrical  engineers  and  manufacturers  of,  anil 
dealers  in  electrical  accce.ssories;  it  took  over  no  business 
of  any  description,  but  Butler  had  stated  that  both  Leigh 
and  Evans  were  experienced  in  the  trade  and  hoped  to  be  in 
a  position  to  introduce  business.  Towards  the  end  of  1920 
the  company  found  itself  in  need  of  funds,  and  thereupon 
obtained  advances  from  Butler.  In  October,  1921,  that  gentle- 
man had  advanced  £.siiO  to  the  company,  and  on  October  8th 
a  debenture  for  £800  was  created  and  issued  to  him;  it 
bore  interest  at  S  per  cent.,  and  charged  the  whole  of  the 
assets  of  the  company,  f  hen  on  January  21st,  1922,  Mr.  Butler 
appointed  his  wife,  Mrs.  Louisa  Butler,  as  receiver  on  hie 
behalf ;  the  bond  had  then  been  redeemed  to  the  extent  of 
£80,  and  stood  as  a  charge  for  £720,  plus  interest.  Accord- 
ing to  accounts  furnished  by  the  receiver,  she  had  sold  nearly 
all  the  a.ssets  and  had  reali.scd  £778,  sufficient  to  pay  off  the 
bond  and  interest  and  to  defray  the  costs  of  the  receivership. 
The  unrealised  assets  consisted  of  book  debts,  the  chief  of 
which  was  disputed  on  various  grounds,  and  it  was  difficult 
to  .say  whether  anything  substantial  would  be  realised.  The 
unsecured  liabilities  were  returned  at  £1,883,  and  there  was 
a  preferential  claim  of  £1'26  due  to  Butler  as  before  stated. 
'The  failure  of  the  company  was  attributed  by  Butler  to  the  fall 
in  the  demand  for  electrical  accessories  as  the  result  of  which 
the  company's  .stock  had  to  be  sold  at  a  loss,  but  he  (the  Official 
Receiver)  thought  it  was  quite  obvious  that  was  not  the  only 
re'asoii.  The  company  began  with  inadequate  capital,  and  had 
had  recourse  throughout  to  its  bankers  or  directors  for  the  funds 
with  which  to  carry  on  the  business.  Several  creditors  com- 
lilained  that  goods  had  been  ordered  when  the  directors  obvi- 
ously knew  that  the  company  was  insolvent,  seeing  that  the  de- 
benture was  given  in  October,  and  that  they  had  supplied  goods 
lip  to  the  following  January.  The  chairman  suggested  that  the 
creditors  txiuld  have  obtained  at  Somerset  Hou.se  the  know 
ledge  that  the  company  was  started  with  a  nominal  capital  of 
£3,lKKI,  of  which  only  £S(KI  was  issued,  and  that  a  debenture  for 
£8(K)  was  created  in  October.  1921.  Mr.  Borrodaile,  on  behalf  of 
Messrs.  Watshams.  electrical  engineers.  King  Street,  Covent 
Garden,  the  petitioning  cn'ditors,  asked  whether  the  Official 
Receiver  was  satisfied  that  the  debenture  wa«  issued  in  con- 
sideration for  cash.  The  chairman  replied  that  that  was  the 
fact,  !ind  Mr.  Butler  pointed  out  that  he  was  the  biggest  loser 
by  the  company's  failure,  as,  in  addition  to  being  a  creditor  for 
.£126,  he  was  the  largest  shareholder. — k  creditor  :  \t  gny  rat<' 
the  goods  we  supplied  to  the  company  en  credit  were  sold,  and 
the  proceeds  were  used  to  pay  off  your  debenture.— In  the 
absence  of  any  resolution,  the  liquidation  was  left  in  the  liands 
of  the  Official  Receiver. 

Rrkahii,  Wright  A-  Dean,  Ltd. — Winding  up  voluntarily. 
l.Kluidatoi-  Mr.  R.  S.  Dawson,  Tanfield  Buildings,  Hustlei-- 
gatc.  Bradford. 

Bi.AKEKniioiiou  &  RHODES,  ] iTD.— W'lnding  up  voluntarily. 
Liquidator.  Mr  T.  R.  G.  Rowland,  5  and  6,  Victoria  Buildings, 
Stockton-on-Tees.     .\h'eting   of  creditors,  November  '2nd. 

Dis.solutions  of  Partnership.- Tine  &  Tees  Electrical  Co., 
electrical  engineers,  ii,  Grange  Road,  Darlington. — Mr.  R. 
Stewart  and  Mr.  J.  Drummond  have  dissolved  partnership. 
Debts  will  be  attended  to  by  .Mr.  Drummond,  who  will  con- 
tinue the  business  under  the  same  style. 

Lkn(i  it  Garrett,  electrical  engineers,  Wheatbill  Teiiace. 
Rotheihani.— Mr.  F.  I.eiig  and  .\Ir.  W.  Garrett  have  ilis.solved 
partnership.  Debts  will  be  attended  to  by  Mr.  l^eng,  who 
will  continue  the  business  at  12.  Godstone  Road,  Rotherham, 
under  the  style  of  F.  IxMig  &  Co. 

Stockport  Electrical  and  Mechanical  Engineering  Co., 
electrical  and  mechanical  engineers,  '276a,  Bnxton  Road.  Stock- 
port.—Messrs.  W.  Sadler,  J.  Wager  and  L.  Seddon  have  dis- 
solved partnership.  Debts  will  be  attended  to  by  Messrs. 
Sadler  and   Wager. 

Laird  &  Jury,  electrical  engineers.  Hill  Cross,  Coventry.— 
Messrs.  G.  A.  l^aird,  S.  S.  Jury,  D.  Hyde,  and  T.  H.  Hyam  have 
dis.<iolved  partnership.  Debts  will  be  attended  to  by  Messrs. 
G.  A.  Laird,  D.  Hyde  and  T.  H.  Hyam.  who  will  continue 
the  business  as  Laird,  Hyde  A:  Hyam. 
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Trade  Announcements.— Mr.  T.  T.  D.  (Ikksin,  of  ■!,  Clovc(l(;ii 
Rciad,  Peiige,  J^oudon,  S.E.'iO,  hatj  recently  been  re-appointed 
Luudou  representative  lor  Messrs.  I'rinccps  it  Co.,  who  have 
removed  their  head  oiiiee  to  14  and  17,  Weutworth  Chambers, 
I'instone  Strept,  Sheffield. 

Messrs.  Hl;nry  Josei>h  &  Co.  have  appointed  Mr.  R.  E. 
jliggin,  of  260,  Deansgate,  Manchester,  to  be  their  agent  fni- 
l/iincashire,  Cheshire,  and  the  West  Kidiug  of  Yorkshire,  ami 
Mr.  C.  £.  Ridley,  of  35-7,  Duudas  Mews,  Middlesbrougn,  a.s 
l.'ieir  North-East  Coast  representative. 

Messrs.  M.  J.  Green,  B.Sc.  (Eng.)  and  V.  Foster  have 
entered  into  partnership  as  the  (Jeneral  Electrical  Supply  Co., 
I44a,  The  i'ortvvay.  West  Ham,  merchants  and  contracting 
engineers  (with  Continental  goods  as  specialities). 

The  Elf.ctric.m.  .\i.loy  Co.  has  removed  from  4,  Regent 
Square,  \\  .(\,  to  'i81,  (jrays  Inn  Road,  W.C.  'J'elephone  No. 
and  telegraphic  address  are  unchanged. 

The  Reader  ELECTRirAi.  Co..  of  Wakeljeld,  has  removed 
its  business  to  14,  Stamp  Office  Road. 

Messrs.  Hogan  Bros.  &  Co.,  44,  William  Street  (South), 
Dublin,  have  been  appointed  agents  for  the  Jri.sh  JVee  State 
for  the  Holland  Insulated  Wire  &  Cable  Works,  of  Amsterdam. 

Messrs.  L.  P.  R.  Bean  &  Co.,  Ltu.,  of  Sydney,  N.S.W., 
desire  to  form  trading  connections  with  British  manufacturer!^ 
of  domestic  and  general  electric  light  and  power  appliances, 
hydro-electric  and  power  station  equipment,  electric  elevators, 
fai'm  lighting  sets,  and  general  electrical  machinery.  Mr. 
Bean  is  at  present  inaking  a  business  tour  of  America,  Eng- 
land, and  Europe. 

Messrs.  W.  J.  Knox  &  Sons,  lighting  and  heating  engi- 
neers, Railway  Street,  Lisburn,  desire  to  receive  manufa<- 
turers'  price  lists  of  gas  and  oil  direct-coupled  sets  up  to  12  kW. 

Catalogues  and  Lists. — Messrs.  Leslie  McMichael,  Ltd., 
Providence  Place,  West  End  Lane,  Kilburn,  IS'.W.6.— A  pro- 
fusely-illustrated catalogue  giving  details  and  prices  of  all 
kinds  of  wireless  apparatus. 

The  Cambridge  &  Paul  Instrdment  Co.,  Ltd.,  45,  Grosvenor 
Place,  S.W.I. —List  No.  157,  illustrating  and  describing  elec- 
trical CU„  recording  apparatus.  Also  a  mailing  card  illusti'ating 
the  "  Omega  "  insulation  and  conductivity  tester. 

Mr.  Charles  Kratt,  Ashley  Street,  Nottingham. — An  illus- 
trated leaflet  de.scribing  the  "  Hastie  "  colour-changing  electric 
eign. 

I'he  Tangent  Tool  Engineering  Co.,  Ltd.,  40-41,  Great 
Marlborough  Street,  W.l. — A  circular  letter  announcing  the 
reduction  of  prices  of  "  Tangent  "   tools. 

Mr.  Thomas  T.  D.  Geesin,  4,  Clevedon  Road,  Penge,  S.E.2(>. 
—Publicity  matter  dealing  with  metaUic  packings,  packing 
nuts,  air  and  gas  drainers,  air  filters,  oil  extractors,  and  steam 
dryers,  manufactured  by  Messrs.  Priuceps  &  Co.,  Sheffield, 
of  which   lirm   Mr.  Gee.son  is  London   representative. 

British  Insulated  &  PIelsby  Cables,  Ltd.,  Helsby,  near 
Warrington. — Pamphlet  H.99,  containing  numerous  illustra- 
tions and  detaiKs  of  wirele.ss  aerials  and  accessories.  Fully 
priced. 

Messrs.  Henry  .Toseph  &  Co.,  96,  Victoria  Street,  S.W.l.-^.\ 
liinder  containing  several  illustrated  and  priced  leaflets  deahng 
with  cut-outs,  ceiling  roses,  lamp  .shades,  vibro-massage 
apparatus,  switches,  lampholders,  &c.  .Mso  a  pamphlet  adver- 
tising "  Langhani  "  motors. 

The  Wandsworth  Electrical  Manumcturinu  Co.,  Ltd., 
Ltidgate  Hill,  Birmingham.— .A.  list  of  reduced  prices  of 
switches,  and  revised  discounts. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway, 
W.C. 2. — Polder  OS. '2732,  giving  illustrations  and  prices  of 
"  Osram  "  automobile-type  lamps  of  various  patterns. 

Messrs.  Frederick  Thomas  &  Co.,  189,  Drummond  Street, 
N.W.I. — .V  comprehensive  catalogue  of  lighting  fittings — plain 
and  ornate — including  brackets,  lanterns,  standards,  pendants, 
bowls,  switch-plates,  &c. 

Messrs.  Clewcrth,  Wheal  &  Co.,  Ltd.,  Grange  Engineering 
Works,  Snows  Lane,  Castleton,  near  Manchester. — An  illus- 
trated pamphlet  describing  fully  the  "  Natural  "  humidifier  for 
employment  in  textile  factories,  &c. 

Simplex  Co.vduits,  Ltd.,  Garrison  Lane.  Birmingham. — Two 
well-illustrated  folders  advertising  "  Simplex  Triple-Purpose  " 
nigns. 

Messrs.  Charles  Erith  &  Co.,  Palace  Chambers,  Bridge 
Street,  S.W.I. — .\  well-illustrated  brochure  de.scribing  the  cou- 
istruction  and  operation  of  "  Riley  "  .stokers  for  water-tube 
boilers. 

The  Falkirk  Ikon  Co.,  Ltd.,  Falkirk. — .\n  illu.strated  leaflet 
(No.  304),  giving  reduced  prices  of  "  No.  5,2S0  "  electric- 
cookers. 

The  Midland  Electric  Power  Install.ation  Co.,  Old  Mill 
Street,  Wolverhampton.— An  illustrated  and  priced  pamphlet 
advertising  the  "  Mepic  "   shop-window   heater. 

The  Avamorr  Engineering  Co.,  Ltd.,  Haslemere,  Surrey. 
— .\n  illustrated  folder  dealing  with  the  "  Squeegee  "  positive 
rotary  high-speed   pump  and  methods  of  driving. 

'l\iE  Steam  Fittings  Co.,  Ltd.,  West  Drayton.  Middlesex.— 
A  leaflet  illustrating  and  describing  tln'  "  I'nion  "  poi'table 
gas  calorimeter. 

British  Empire  Exhibition. — The  DuUe  of  Devonshire  has 

accepted   the  position  nf  chaininin  of  the  Executive  Council, 
mid   f;ord   Munis  h:is   been  appointed  a    vice-president  of   the 


c.xhibitKjii.  Ixjrd  Morns  wa.,  chajrmau  <il  tiie  provLcional  com 
miltee  lormed  in  lyiy  to  consider  the  question  of  an  overseas 
exhibition,  which,  however,  was  eventually  replaced  by  the 
present  larger  .scheme. 

For  Sale.— B)    order  uf  ihe  B.   D.   H.   \Vhole.sale  Electric 

Supply  Co.,  Bourueiijoiith  (in  voluntary  liquidation),  MessrB. 
Topiis  &  Harding  will  .■.^^-ll  h\  auction,  on  October  31st,  at  137, 
Cheapside,  E.C.,  the  stock  ol  electrical  httings,  accessories.  A-.-. 
--i  -eicester  Corporation  Electricity  Department  haM  for  disposal 
three  2.50-k\S  generating  sets.  iSee  our  advertiseuient  pages 
to-day.) 

New  Canadian  Company  to  Sell  British  Electrical  Goods. 

— IJiiiiiig  the  past  fi'W  montns  there  has  been  ioiined  in  Canada 
Menzies-Siiian,  Ltd..  which  aims  in  part  at  introducing 
british  electrical  manufactures  in  the  Western  Canadiau 
market.  Mr.  J.  S.  Menzies,  head  of  the  company  (which  ih 
described  as  a  NVinnipe-^  firm  of  agricultural  machinery  mer- 
chants) is  in  this  country  at  present.  Mr.  .\.  E.  Ralph  is  acting 
as  his  advisory  engineer.  Mr.  Menzics  has  fixed  up  agree- 
ments with  a  number  qt  British  firms  for  the  sale  of  certain 
lines' of  electrical  goods  and  the  manufacture  of  others  in 
Canadii,  particulars  of  which  are  given  below.  We  under- 
stand that  the  company  has  Ix'en  formed  under  the  above 
title  by  a  group  of  influential  Canadian  ■  business  men. 
The  foremost  object  of  the  company  is  t(j  develop  a  concession 
from  the  water-power  branch  of  the  iJominion  (Jovemment, 
to  provide  a  h.\dro-electric  powe;-  supply  at  \Vhit«'  Mud  Falls, 
situated  on  the  Nelson  River,  in  the  Province  of  .Manitoba,  an 
area  of  timber  plantation  for  the  .supply  of  pulp  for  paper,  the 
establishment  of  a  pulp  and  paper  mills,  and  a  smelling  plant 
for  the  copper  mines.  We  give  below  a  list  of  the  agencies 
that  the  company  has  secured  from  manufacturers  in  Great 
Britain  for  the  importation  and  .sale  of  electrical  and 
mechanical  appliances  m  Canada.  We  are  informed  that 
arrangements  have  been  mach?  for  the  manufacture  in  Winni- 
peg of  those  that  will  call  for  a  constant  demand,  and  that 
eventually  a  branch  works  will  be  set  up  in  each  province  :  — 


rj's    Eldclric,    Ltd.,    lor    the    sak-    o(   ironclad   switchgear.    hiboui 
devices,     Ihe    "  Mulparvo  "     washing    m.ichini-,    and    Ihe    "  Ortosale 

flectri 


"t! 


The  New    Rotoplunge   Pump   Co.,   Ltd.,   for  the   sale  ol   the  patent  "  Rotu- 

plunge,"    "  Suddo,"    and    "  liroadway  '•    pumps. 
l-rskine.   Heap   &   Co.,    Ltd.,    tor    the  sale    of   swilchgear. 
Johnson   &   Phillips,'  Ltd.,   for  the  sale  of   cables  and   wires,  palenl    wiring 

system,   connecting    boxes,    and    transformers. 
fV'nharn    &    Sons,    Ltd.,    for     the   manufacture     and    sale    of    their    patent 

electric    vapour   heater. 
'Hie  Browning  l-llectrical  Co.,  lor   the   ^.de  uI   its  patent  electric  soldering 

The  Falkirk  Irtin  Co.,  Ltd.,  for  the  sale  of  its  "  Faico  "  cooking  apparatus. 
The   New    Compression    Starter   &    Switchgear   Co..    Ltd.,    for    Ihe    sale   of 

lampholders  and   starting   switches   and   resistances, 
'the   Zenith    M.inufacturing   Co.,    for    the    sale   of   its  adjustable   resistances 

and  rheostats  and  vitreous  enamelled  resistance   units. 
'•  Weico  "    Patents,     for    the    sale    of    their    "  W'elconstruct  *'    slotted    bleel 

baVs   and  accessories   and    electric  heating  and  cooking  apparatus. 

Unemployment. — The  Secretary  to  the  Ministrv-  of  Labour 
announces  that  the  number  of  persons  on  October  lOth  recorded 
on  the  Live  Registers  of  the  Employment  Exchanges  in  Great 
Britain  as  wholly  unemployed  was  1,332,.500.  This  was  2,40(i 
more  than  in  the  preceding  week,  and  491,233  less  than  the 
figure  recorded  at  the  beginning  of  last  January.  The  number 
working  .short  time  and  drawing  benefit  for  intervals  of  unem- 
jilovment  was  49,700  on  October  ](>th,  as  compared  with  .50,74^ 
on  October  9th,  and  934,780  on  .Tuly  1st,  1921.— T/ic  Time^^. 

Wages  in  the  Lead  Industry. — The  Industrial  Court,  in 
a  recent  award  on  wages  in  the  lead  manufacturing  industry. 
has  tlecided  that  the  present  minimum  rates  paid  to  general 
labourers  shall  be  reduced  by  IJd.  per  hour  in  three  instal- 
ments, the  first  to  operate  in  November,  the  second  in  Decem- 
ber, and  the  third  in  January  next. 

The  New  E.C.A.  Offices. — As  from  Wednesday  last, 
October  25th,  the  officers  of  the  following  Associations  (of 
which  Mr.  L.  G.  Tate  is  secretary)  have  removed  to  the  In- 
.stitutioii  of  Electrical  Engineers'  Building,  Savoy  Street. 
Victoria  Embankment,  W.(\2.  Telephone  number  clianged 
to  "Regent  488";  telegraphic  adtlivs.s  uiialteretl.  "  Nafecta 
Phone.  London  "  : — The  Electrical  Contractors'  .\ssociation 
(Inc.);  the  N.E.C.T.A.,  Ltd.;  the  National  Federated  Elec- 
trical Association;  the  London  Electrical  Masters'  .\9sociation ; 
the  Joint  Committee  of  Specialists'  .\s,siKiation ;  and  the 
N.ational  Joint  Industrial  Council  for  the  Electrical  Contractins; 
Industry. 

Works  Costing. — The  Sessional  F.xaminations  of  the  In- 
stitut<>  of  Cost  and  Works  Accountants  will  take  place  on 
December  4th.  5th  and  6th,  in  London,  Manchester,  Binning 
ham,  Sheffield,  Glasgow,  and  Bristol.  Forms  can  be  obtained 
from  the  Secretary.  38.  Grosvenor  Gardens,  London.  S.W.. 
21  days  in  advance  of  the  examination. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
October  25th  : — Copi-ier  (electrolytic)  bars,  ;670  15s.,  30s.  de- 
crease: do.  do.  sheets,  no  change;  do.  do.  wire  rods,  £80  15s.. 
20s.  decrea.se;  do.  do.  h.c.  wire.  10  l/16d.,  Jd.  decrease: 
silicium  bronze  wire.  Is.  OJd.,  Jd.  decrease. 

Messrs.  James  &  Shakespeare  report  October  26th  :— Copivr 
bars  (best  selected),  sheet  and  rods,  no  change:  English  pig 
lead,  -£28  5s..  .'^5s.  increase. 
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Turbo-tienerating  Plant  ContracUi. — The  contracts  for 
turbo-genenitinjj  ]'i;int  recently  secuied  ))y  Messrs.  James 
Howden  A  Co..  Lul..  Glasj^ow,  include  :  Two  3,(XK.I-k\V  sets  fox- 
large  cotton  mills  abroad,  ordered  by  the  British  KntJ'ueers  and 
Tiniders"  Syndicate.  Ltd.,  London;  two  l,(K.HJ-k\Y  high-pressure 
.^ts  for  Binuinfe'ham :  a  l.tW-kW  and  a  750-k\\'  geared  sets  for 
the  Carron  Co. ;  a  l,(.HK.i-k\\'  geared  set  for  Fleetwood ;  two 
dr:iw-off  ge:ired  sets  for  the  Co-operative  Wholesale  Society, 
Irlam  Candle  Works:  a  geared  set  for  a  colliery  in  Scotland; 
and  a  geared  set  for  Saskatchewan.  Canada.  .A.  number  of 
orders  have  also  been  booked  for  high-speed  engine  generating 
.■^i-ts  lor  China  and  Persia. 

Federation  of  British  Industries. — .\t  a  meeting  of  the 
I  irand  Council  of  the  Federation  of  British  Industries,  on 
October  iMh,  Sir  Eric  Cieddes  was  uuaninjously  nominated  for 
the  post  of  president  of  the  Federation  during  the  coming  year. 

The  Grand  Council  also  reconmiended  the  addition  to  the  list 
of  vice-presidents  of  the  Federation  of  the  following  (among 
others)  :— Col.  R.  K.  Morcom.  C.B.E.,  and  Sir  George  Sutton, 
Bart. 

These  nominations  will  he  considered  next  month  by  the 
annual  general  meeting  of  members  of  the  Federation,  with 
whom  the  actual  election  of  officers  rests. 

New  AVest  -Ham  Showroom. — A  conveniently-situated 
electrical  showroom  haa  recently  been  opened  in  Romford 
Road.  Stratford,  by  the  West  Ham  Electricity  Department 
(engineer  and  manager  :  Mr.  F.  W.  Purse).  This  is  in  the 
nature  of  a  temporary  structure  owing  to  the  uncertainty  pre- 
vailing with  regard  to  road  widening  in  the  district,  but  at 
the  same  time  it  is  a  handsome  building,  as  will  be  seen  froin 
the  accompauying  view  of  the  exterior.  The  builders  were 
Messrs.   r.  .1    Cearns.  ol    Stratford.     An  attractive   feature  of 
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the  front  of  the  building  is  a  coloured-glass  "  pediment."' 
which  provides  a  striking  night  display.  The  show  consists  of 
a  large  range  of  lighting  fittings,  electric  fires,  and  a  multi- 
plicity of  domestic  appliances,  each  of  which  is  controlled  by 
a  separate  pressel  switch.  The  showroom  is  immediately 
adjacent  to  the  head  offices  and  storerooms  of  the  department. 

British  Trade  Marli  Applications. — Below  we  give  a  sum- 
mary of  the  recent  apphcations  for  British  trade  marks  in 
respect  of  goods  and  productions  connected  with  the  electrical 
trades  and  industries.  Firms  desiring  to  enter  an  objection 
to  any  of  the  applications  have  one  month  in  which  to  do 
i<t  from  the  dates  mentioned   below  :  — 

MotoUte.  No.  426,850.  Class  6.— Dynamos.  Motolite 
Dynamos,  Ltd.,  Lardor  RoaJ  Works,  Askew  Road,  Shep- 
herd's Bush,  London,  W.    October  18th,  1922. 

Kathanode.  No.  425,910.  Class  8.— Electric  storage  bat- 
teries (not  for  medical  purposes).  The  "  D.  P."  Batterv  Co., 
Ltd.,  Bakewell,  Derbyshire.    October  18th,  1922. 

Oracle.  No.  427,915.  Class  8. — Wireless  telegraphic  and 
telephonic  instruments.  Winteringham,  Ltd.,  St.  Andrews 
Street,  Northampton.    October  18th,  1922. 

Electric  Vehicle  Price  Reductions. — Recent  quotations 
8how  a  substantial  reduction  in  the  price  of  electric  vehicles. 
.■\s  this  reduction  has  followed  nearly  a  year  behind  the  reduc- 
tion in  the  price  of  steel  and  other  components  of  the  vehicle, 
it  has  been  held  in  some  quarters  that  manufacturers  have 
lieen  making  undue  profits,  but,  says  the  Electric  Vehicle. 
those  familiar  with  the  manufacturing  .side  of  the  business 
know  that  this  is  not  true.  Prices  have  been  reduced  rather 
to  make  a  reasonable  profit  possible,  by  increasing  the  turn- 
over. Now  that  the  first  cost  has  been  brought  to  a  level 
comp^'tifive  with  that  of  petrol  vehicles  of  equal  capacity, 
there  should  be  no  hesitation  on  the   part  of  the  buyer  as  to 


which  type  he  will  select  for  point-to-point  transport  work 
m  urban  areas.  The  superior  economy  of  electric  vehicles  for 
this  kiud  of  work  has  been  abundantly  prove*!.  Uow  nmch 
strtmger,  therefore,  becomes  the  argument  for  their  use  when 
the  obstacle  of  initial  cost  (always  appearing  so  formidable 
to  the  buyer)  is  entirely  removed,  or  reduced  to  insignificant 
l)roportions. 

.'Vustralian  Tariff  Decisions. — The  fullowint;  tariff  de- 
cisions have  been  approved  of  by  the  Cusioiiis  Department : 
— Electrical  Appliances  and  Material. — Telephones  (wireless) 
and  ajipliances  therefor.  Item  ISO  (a),  British  preferential 
tarilT.  free,  intenuediate  tariff,  5  per  cent,,  general  tariff 
10  per  cent.  Batteries,  primary  and  parts  thereof,  for  use 
in  the  operation  of  electrical  jelifys  in  power  stations. 
Item  174.  free,  5  per  cent.,  10  [jer  cent.  Lightning 
an-esters,  22,(K.)(»V,  oxide  film,  3-phase,  outdoor  tyr)e,  com- 
plete with  cut-out  fuses,  hook  and  testing  stick.  Item  174, 
free,  u  IXT  cent.,  10  per  cent.  Machines,  Machinery,  (be. — 
Rotary  converters,  synchronous  motors,  to  be  incorporated 
in  X-ray  apparatus  manufactured  within  the  Commonwealth. 
Item  -JIM.  free,  free,  10  per  cent.  Bogie  trucks,  for  use  in  the 
manufacture  of  electric  tramcars.  Item  174,  free,  5  per  cent., 
10  per  cent.  Stokers,  inechanical. — For  burning  coke  breeze. 
Item  178  (c).  27J  per  cent.,  35  per  cent..  40  per  cent. 

The  Minister  for  Customs  has  decided,  as  a  number  <ji 
industries  are  not  in  a  position  to  meet  the  requirements  of 
.\ustralia,  to  defer  the  duties  on  paper-insulated  and  lead- 
covered  telegraph  and  telephone  cabjes  until  January  1st. — 
Heater's  Trade  Service  (Melbourne). 

Local  Exhibitions. — It  is  proposed  to  hold  an  "  ideal 
homes  exhibition  in  Dundee  early  next  year. 

The  recent  fire  at  the  (^irences^.r 
power  station  necessitated  the  closing 
two  days  before  the  intended  date  of  an 
electrical  exhibition  organised  by  Messrs. 
Hjdwards  &  Armstrong,  Ltd.,  who  have 
a  branch  in  the  town.  The  exhibition, 
which  opened  on  October  2nd.  contained 
numerous  examples  of  domestic  elec- 
trical appliances,  lighting  fittings,  and 
mdustrial  apparatus,  one  feature  being  a 
"  Lister-Bruston  "  hghting  set  in  opi'ra- 
tion.  The  show  was  held  in  a  large 
garage,  part  of  which  was  rented  for  tlie 
purpose. 

The  Worksop  electrical  exhibition, 
which  concluded  on  October  23rd,  was  a 
[ironouuced  success.  Mr.  J.  Percival 
Crowther,  A,M.I.E,E.,  said,  at  the  open- 
mg  ceremony,  that  the  exhibition  was 
due  to  the  progrcssiveness  of  the  Work- 
.-fop  electrical  contractors  and  sevend 
well-known  manufacturers.  The  exhibi- 
tion included  a  large  variety  of  electrical 
appliances,  including  wireless  sett,  cigar 
lighters,  electric  washers,  motor  horns, 
cookers,  and  advertising  devices.  The 
receipt  of  wireless  messages  attracted  a 
good  deal  of  attention.  Among  the 
novelties  was  a  bedroom  light  which  re- 
rtected  a  clock's  face  on  to  the  ceiling. 
Pedestal  electric  heaters,  gasfiUed  lamps, 
"  Dimalite  "  adapters,  and  "  Doric- 
lite  "  fittings  were  also  on  view-,  and  many  visitors  -were  parti- 
cularly interested  in  the  "  Klaxonet  "  horn,  ITie  large  con- 
sumption of  current  has  prevented  many  motorists  from 
having  a  "  Klaxon  "  fitted  to  their  cars,  but  the  Klaxonet 
consumes  little  current,  and  the  note  has  been  improved 

Trade  and  Wages. — The  inaugural  address  delivered 
yesterday  by  Mr.  AthoU  Blair,  the  chairman  of  the  Belfast 
.Association  of  Engineers,  was  on  the  subject  of  "  Trade  and 
Wages." 

Book  Notices. — "  Direction  and  Position  Finding  by 
Wireless,"  by  R.  Keen,  Pp,  xvi-f376;  figs.  254.  Price  9s. 
"  The  Wireless  Telephone — What  it  is  and  how  it  works,"  by 
P.  R.  Coursey.  Pp.  vi+112;  49  figs.  Price  26,  M.  "  Masts 
and  Aerial  Construction  for  Amateurs,"  by  F,  J,  Ainsley, 
I'p,  viii-f82;  figs.  (35.  Price  Is.  (id.  net.  "  Crystal  Receivers 
for  Broadcast  Reception,"  by  P.  W.  Harriss.  Pp.  viii-+-74; 
figs,  75,  Price  Is,  6d.  "  The  Perry  .\uto-Time  Morse  System.  ' 
by  F.  W.  Perry.  Pp.  xvi.  Price  6d.  London  :  The  Wireless 
Press,  Ltd. 

"  Wireless  Telephony  for  All,"  by  L.  M.  Cockaday,  Pp. 
xii-t-211;    65  figs,    London:  H.  Jenkins,  Ltd.    Price5s.net, 

■■  Engineering  Abstracts,"  new  series.  No.  13,  October,  1922. 
London  :  The  Institution  of  Civil  Engineers. 

"  M.  &  C.  Machine  Mining,"  October.  Glasgow:  Mavor 
and  Coulson,  Ltd, — This  issue  contains  several  useful  articles 
upon  coal-cutting  and  transporting  machinery,  including 
"  Face  Conveyors  and  Gate-end  Ix)aders,  "  and  an  interesting 
comp.irison  of  old  and  new  mining  methods, 

"  Moving  Picture  Projection."  by  J.  Slater.  Pp.  xxviii  + 
1G5;  Z4  figs.  Ix)ndoD  :  Bioscope  Publishing  Co.,  Ltd.  Price 
5s.  4d.,  post  free. 

Journal  of  the  American  Institute  of  Electrical  Engineers. 
V'.l  XT. I.  No.  10.  October,  1922.  New  York:  The  Insti- 
tute.    Price  $1.  ij 
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Ilford  Super  Kinema. — When  describing  the  above-named 

kiiu'Uiii  last  weeli  it  •was  stated  that  "  Two  Kershaw  prOjectoft 
hy  the  Siin-Lifiht  Am-.  Corporation  ^ro  installed."  We  under- 
.stand  that  Messrs.  'Dunc-aii  W'at.son  it  t!o.  are  the  sole  European 
conce.'isionairps  for  the  '■  Siin-Light  "  arc  hifih-intensity  pro- 
jection liinips  iiM'il  with  this  appai'atus. 

New  French  Company. — La  Soci(5t6  Hydro-Electrique  de 
la  Cere  is  the  mime  of  a  new  undertaking  which  has  lately 
been  formed  m  I'aris  (79,  Rue  de  Moneeau),  with  a  capital  of 
•Jl.fHHl.lKK)  fr. 

Textile  Mill  Electrification — The  first  meeting  of  the 
ses.sion  of  the  Paisley  As.sociation  of  Engineers  was  held  on 
Octoiicr  loth,  when  Mr.  R.  W.  Dodson  delivered  his  presiden- 
li:il  ;hIJivv>,  tnking  a«  his  Kiibject  "  llie  Electric  Driving  of 
Irxhlr  Mill-."  Mr.  Dodson  poinfed  to  the  many  advantages 
fo  l.r  -Mined  by  textile-mill  electrification,  and  instanced  case.s 
when'  the  production  had  been  considerably  increased  by  this 
?neans.  Motors  specially  designed  for  this  work  had  shown 
remarkable  efliciency,  and  an  example  was  quoted  of  a  machine 
which  had  given  an  overall  efficiency  of  88  per  cent,  on  a. 
lo:id  varying  from  5(1  to  200  per  cent,  of  its  rating. 

Electricity  in  Advertising.— In  a  lecture  bearing  the  above 
title  delivered  at  the  Pubhcity  Club  of  London,  Mr.  Ernest 
Morison.  manager.  Outdoor  Publicity,  Ltd.,  gave  an  interest- 
ing review  of  the,  history  of  advertising  by  electrical  methods. 
Me  incidentally  provided  proof  of  the  adage  "  There  is  no- 
thing ne.vt  under  the  sun."  and  showed  that  many  present-day 
developments  which  were  claimed  to  be  innovations  had  their 
forerunners  as  far  back  as  ttiirty  or  forty  years  ago.  althougli 
in  many  in.stances  these  had  been  forgotten.  He  recalled  that 
football  matches  were  played  by  electric  light  in  Hull  in  1883. 
and  two  years  later  Mr.  .J.  Morley  brought  out  a  form  of  flood- 
lighting. The  forminc  of  various  combinations  of  electric 
lamps  by  means  of  a  "  typewriter  "  switching  apparatus  dated 
bacic  to  1891.  the  system  having  been  introduced  by  a  Mr. 
Champion.  The  years  1896-19* X)  saw  many  developments  in 
electrically-operated  signs,  including  the  two-colour  sign  which 
was  now  so  frequently  vsi^n.  Mr.  Seabrook  brought  out  the 
first  thermal  si^n  Hasher  in  lft04,  and  about  that  time  Mr. 
Poulton,  of  the  Electric  Sign  Co..  invented  the  "  wiping  " 
method  of  switcning  on  signs,  so  surmounting  the  police  objec- 
tion to  the  amount  of  light  to  be  shown  at  once.  Mr.  Morisoii 
concluded  by  a  reference  to  the  scintillating  sign  in  Shaftes- 
bury .\ venue,  which  he  considered  to  be  the  most  up-to-date 
example  of   this  form   of  publicity. 


LIGHTING    AND    POWER    N0TE5. 

Aecrington.— Extension  of  Supply. — The  Electricity  Com- 
missioners have  empowered  the  Corporation  to  proceed  with 
the  laying  of  a  cable  to  supply  electricity  to  the  area  of  the 
Oswaldtwistle  District  Council  without  waiting  for  the  .saui- 
tion  of  Parliament. 

Ambleside. — Electricity  Ch.4rges. — The  Windermere  and 
District  Electricity  Supply  Co.  has  applied  to  the  Ministr\ 
of  Transport  for  an  order  to  charge  Is.  per  kWh.  with 
minimum  payments  of  l.'is.  for  the  winter  quarters  and  10s. 
for  the  summer  quarters. 

Ashford. — Electricity  Supply  Scheme. — The  Council  has 
retained  Messrs.  May  &  Hawes  as  con.sulting  engineers  to 
prepare  a  scheme  for  an  electricity  supph'  undertaking  for  the 
district. 

Australia. — Tasmania. — The  Treasurer,  Sir  Neil  Lewis,  said 
in  his  Budget  statement  that  the  hydro-electric  department 
was  rapidly  expanding,  there  being  an  increase  in  the 
i-evenue  of  £36,364.  with  a  uet  surplus  for  the  year  of  i;'2l^.87'2. 
With  the  new  enterprises  that  had  been  established  in  active 
operation,  and  with  the  healthy  outlook  in  most  of  the 
primary  industries  of  the  State,  there  was  every  prospect  of 
in'osperous  times  ahead. — Renter   (Hobart). 

BmsBANE. — A  project  has  been  formulated  for  an  electric 
lighting  scheme  in  the  .suburbs  of  Windsor  and  Toomoul,  to 
cost  ;£4.5,000.  The  Minister  for  Works  is  urging  the  mum 
cipiilities  concerned  to  endeavour  to  finance  the  .sclieme  them 
selves.  The  Government  has  also  suggested  that  a.  larger 
project,  embracing  several  contiguous  areas,  should  be 
entered  upon,  the  new  scheme  to  cost  £100,000.  The  whole 
matter  is  as  vet  in  :ibevance. — Renter's  Trade  Servuc 
(Melbourne). 

Bolton. — Prih-,  Rkdittion.— The  Electricity  Committee  h,-i> 
decided  to  reduce  the  charges  for  electricity  by  O.ld.  per 
kWh  for  both  lighting  and  power  purposes,  the  reductiiin  to 
come  into  effect  as  from  the  beginning  of  the  March  qiiarlcr. 

Bury.— Revision  of  CHARriE.«.— The  Electricity  Committee 
has  decided  that  as  from  October  1st  the  following  charges 
*hall  he  made  for  electricity  in  lieu  of  those  previously  in  force, 
viz.  :~Lighting  :  offices,  itc,  6d.  per  kWh ;  shops.  .5id. :  hotels 
and  private  houses,  4Jd.  Power:  for  first  4,000  kWh,  ."d 
per  kWh.;  next  1,000,  1..W.  per  kWh:  next  J90.000.  Id.:  all 
above.   .8d.:  tramways.  1..5d. 

Canada. — Winnipeo— The  Winnipeg  branch  of  the  Cana- 
dian Manufacturers'  .Association  has  proposed  to  the  City  Coun- 
cil that  instead  of  proceeding  with  the  projected  steam  stand- 
by plant  of  15,000-b.p.  capacity,  costing  $1,500,000,  it  should 


endeavour  to  wme  to  terras  with  the  WinDip<'g  Electric  P..iil- 
way  C().,  which  already  has  a,  steam  stand-by  plant  which,  it 
'  is  considered,  could  alw)  ser\'e  the  city. 

E.Vl'oriT  OF  KxEKuv.— The  total  amount  of  electrical  ix)-.\rr 
ex(iorled  from  Canada  to  th.-  I'liiK-d  States  during  th'-  h-^  ;• 
.vear  ended  .March  :(lst.  liCii,  wa«  861  ,.567, 1 Kl  kW,  bein^-  -i 
decrea.se  of  1.57,996,8-28  kWh  as  compared  with  the  previ..i,^ 
year.— /i/cctncoi  Newn. 

Toronto.— The  recently-published  report  of  the  Toront.. 
Electric  ('ommissioners  for  the  year  1921  records  a  tfital  in 
come  of  $.3.62'2,60.5,  an  increase  of  ]•")  per  cent.  Operating  an"! 
management  costs  amounted  to  .$1.101,.355  and  cost  of  pur 
chased  energy  $1,111,019,  as  against  $988,74S  and  $974,R*> 
respectively  in  the  preceding  year.  The  gross  .surplus  was 
thus  $1,410,231.  Intere.st,  taxes,  and  other  capital  charges 
ab.sorbed  $206,913,  leaving  a  net  profit  of  $2l4.3.V-t.  The 
amount  of  energy  sold  ro.se  from  214,908..")4.5  to  •22L:<k4..>V< 
kWh  and  the  connected  load  from  194,800  to  227,(:'iO<i  h.p. 

Cannock. — Tariffs.— In  connection  with  the  electricitv 
supply  scheme  that  was  inaugurated  on  the  12th  inst.,  for 
the  time  being  the  Council  intends  to  charge  at  the  rate  of 
7d.  per  kWh  for  lighting  and  2d.  for  heating  on  a  flat-rat<i 
svstem,  but  it  also  offers  an  alternative  .system,  under  which 
consumers  would  be  charged  upon  the  basis  of  15  per  <-ent. 
jier  annum,  payable  quarterly,  upon  the  rateable  value  of  the 
property  supplied,  plus  a  charge  of  2d.  for  each  and  every 
kWh  consumed.  For  hotels,  shops,  offices.  &c..  requiring 
supplies  for  lighting,  heating,  cooking,  and  other  purposes. 
the  Council,  in  addition  to  the  flat  rate  referred  to  above, 
offers  as  an  alternative  the  ma.ximum  demand  system 
under  which  consumers  would  be  charged  at  the  rate  of 
£2  lOs  per  quarter  per  kW  of  maximum  demand,  plus  2d. 
p<^r  kWh.  For  ordinary  power  purposes  the  charge  will  be 
at  the  rat«  of  £2  per  quarter  per  kW  of  maximum  demand. 
plus  Id.  per  kWTi.  subject  to  discounts  varying  from  5  per 
cent,  up  to  20  per  cent.,  according  to  the  demand  made. 
Special  terms  are  granted  to  large  consumers,  such  as 
<-ollieries,  engineering  works,  (Vc,  which  are  the  subject  of 
special  agreements. 

Cardiff. — Extension  of  Si-pply.— The  Electricity  Com- 
mittee has  decided  to  extend  its  area  of  supply  to  include 
Mynachday,  at  a  cost  of  i;l,035.  The  city  engineer  and  the 
electrical  engineer  have  been  requested  to  submit  a  report 
:is  to  the  advisability  of  ext«ndinig  the  mains  to  the  Ely 
housing  site. 

Corea.— Seoul.- H.M.  Consul-General  at  Seoul  has  in- 
lormed  the  Department  of  Overseas  Trade  that  the  Kongosan 
(Diamond  Jlountains)  Electric  Railway  Co.  has  obtained 
official  permis.sion  to  supply  electricity  to  Seoul,  and  it  is  hoped 
to  commence  the  supply  in  September  of  next  year.  The 
generating  station  of  the  company,  in  which  32,000  kW  of 
plant  is  to  be  installed,  is  nearing  completion.  The  station  is 
situated  at  Chudairi.  Kogen  Province,  a  distance  of  62  miles 
from  Tetsugen  (Corean,  Cholwon).  a  station  on  the  Seoul- 
Cien.san  railway,  which  is  to  be  the  terminus  of  the  line; 
from  Tetsugen  to  Seoul  the  distance  is  about  61  miles,  sx) 
that  electricity  will  have  to  be  transmjtt^'d  a  distance  of  over 
120  miles  in  all.  The  total  cost  of  the  transmission  line  is 
rstimated  at  nearly  4.(XX).(KX)  yen. 

Crompton.— Special  Order. — The  Urban  Di.strict  C/Ouncil 
has  applied  to  the  Electricity  Commissioners  for  a  Special 
( )i  d(>r  authorising  it  to  .supply  electricity  within  the  district, 
ami   to  obtain  a  liulk  .supply  from  Oldham  Corporation. 

Dolgelly.— Water-powkr  Sthf.me.— The  I'rbah  Council  has 
under  con.sideration  three  schemes  submitted  for  the  utilisji- 
tion  of  the  cataracts  irf  the  di.strict  for  generating  electricity. 

Edinburgh. — Year's  Working. — The  accounts  of  the  City 
electricity  undertaking  (engineer:  Mr.  F.  .V.  Newington)  for 
the  vear  ended  Mav  13th.  1922.  show  a  total  income  from  all 
sources  of  £39,5.091.  as  compared  with  f314.ti('.9  in  the 
previous  year.  Working  exiienses  remained  at  about  the 
.same  level,  beina  £242.512,  as  against  £241,054.  The  gross 
profit  was  thus  .tl.52..579.  as  compared  with  £73.615.  .■Mthough 
there  was  a  considerable  increa.se  in  <'apital  charges,  the  result 
was  a  net  profit  of  £30.714.  contrasting  favoilrvbly  with  a 
deficit  of  £i>>3  in  1920-2L  A  total  of  £.51X1.416  was  spent  on 
lapital  account  during  the  year,  the  largest  it<>iiis  being  : 
Portobello  station  (land,  buildings.  and  machinery). 
i'292.312:  mains  and  transformers.  £126.15>2;  and  sub-station 
land,  buildings  and  plant.  £49.376.  Energy  sales  showed  the 
appreciable  increase  of  4.:H0S.H16  kWh.  .with  a  total  of 
.33,93.5.40,5  kWh. 

Electricity  District.— South-East  I.ancashirk.— The  Board. 
at  it-s  meeting  on  October  17th.  approved  of  the  installation 
of  a  further  l,5(">-k^^'  set  by  the  Alderlev-  and  Wilmslow  Electrii- 
Supply  Co..  Ltd.  .-V  proposed  contract  lietween  the  Manches- 
ter Corporation  and  the  Stretford  Lrban  District  Council  wa.s 
approved,  whereby  the  Corporati<in  will  furnish,  for  a  period 
of  seven  years,  bulk  supplies  to  the  Council,  the  maximum  dc 
inand  to  be  lO.OOO  kW,  the  supply  to  In*  given  from  Barton 
The  BrKird  has  issued  to  the  constituent  authorities  an  e\haus- 
tive  (piristiotmaire  requesting  information  to  enable  it  to  deal 
with  the  question  of  running  hours. 

Emiey  (Yorks.). — F'lectuicitv  Si'pply.— -V  ratepayers' 
meeting  has  dc<-ide(l  in  favour  of  electricity  beiua  installed 
in  the  village. 
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Faversham.— EiJ:cTKKiTV  Charoks.— The  Town  Council  hag 
apphed  to  the  Electrnity  Commissioners  for  an  Order  fixing 
the  maximimi  charge  for  electricity  for  lighting  at  Is.  per 
kWh. 

Loan  S.anxtio.\ed.— The  Council  has  received  .s;inction  to  .i 
loan  of  jBSOI  for  mains. 

Huddersfield. — Loan  Sanctioned.— The  Corporation  has  re- 
ceived s;inction  to  borrow  £16.000  for  electricity  purposes. 

India. — Uppek  Imua. — Indian  Engineering  states  that  con- 
siderable developments  are  reported  in  connection  with  the 
utilisation  of  electric  power  in  Upper  India.  The  Indian 
Electric  Supply  &  Traction  Co..  Ltd..  Cawnpore,  whose  tine 
new  power  house  on  the  banks  of  the  Ganges  at  Cawnpore 
is  being  set  to  work,  has  found  it  necessary  to  extend  already. 
In  addition  to  the  two  4,500-h.p.  steam  turbo-generators  now 
being  started,  this  company  is  orderirug  two  9,000-h.p. 
generating  sets,  together  with  the  necessary  boiler  and  elec- 
trical equipment.  Tliis  power  house  is  the  largest  and  most 
ui>-to-date  in  Upper  India.  It  is  understood  that  Rai 
Bahadur  Sir  Ganga  Ram,  Kt..  CLE.,  M.V.O.,  of  Lahore, 
has  placed  orders  in  England  for  a,  large  power  house  at 
Renala,  Punjab,  for  the  utilisation  of  hydro-electric  power 
from  the  Lower  Bari  Doab  canal  for  irrigation  purposes.  The 
Punjab  Government  Irrigation  Department  has  recently 
ordered  a  large  number  of  electric  pumps  in  connection  with 
the  Sutlej  weir  works.  It  is  interesting  to  note  that  the 
orders  for  the  whole  of  the  Cawnpore  plant,  for  the  power 
house  electrical  plant  at  Renala,  and  for  the  electric  pumps 
for  the  Sutlej,  have  been  placed  with  the  English  Electric 
Co.,  Ltd. 

Jersey. — Proposed  Electricity  Supply.— The  Jersey  Gas 
Light  Co.,  Ltd..  has  lodged  a  Bill  with  the  States  for  powers 
to  supply  electricity  for  private  and  public  purposes  in  Jersey. 
The  memorial  for  the  Bill  embodies  the  scheme  and  plans 
which  the  company's  consulting  engineers  (Messrs.  May  and 
tlawes,  We.stminster).  have  prepared,  and  undertakes  to 
give  a  supply  of  electricity  within  18  months.  The  scheme 
is  practically  the  same  as  that  which  the  company's  engineers 
got  out  just  prior  to  the  war,  the  system  of  supply  being 
the  d.c.  three-wire  system  at  pressures  of  240  and  480  volts. 
The  power  station  will  be  erected  on  a  site  already  in  posses- 
sion of  the  company,  almost  centrally  .situated  in  the  suppfv 
area,  and  a  comprehensive  list  of  underground  mains  has 
been  drawn  up  for  the  initial   scheme. 

Keighley. — Bulk  Supply. — A  .special  meeting  of  the  Town 
(,'ouncil  is  to  be  held  to  consider  a  recommendation  of  the 
Electricity  Committee  with  regard  to  the  supply  of  electricity 
to  Skipton.  The  committee  has  recommended  that,  subject 
to  powers  beinc  obtained,  an  agreement  be  entered  into  with 
the  Yorkshire  Electric  Power  Co.  for  an  e.h.p.  supply  of 
electricity  in  bulk. 

Lnton. — Loan. — The  Town  Council  has  applied  for  a  loan  of 
t'5.209  for  »  l,O00-k\V  rotary  converter,  with  transforniei-, 
switchgear,   &c. 

Lees  (Lanes.). — Electricity  Scheme. — The  Urban  District 
Council  has  applied  to  the  Electricity  Conunissioners  for  a 
Special  Order  authorising  it  to  supply  electricity  within  the 
district. 

Northwood. — Price  Reduction.— The  Northwood  Electric 
Light  it  Power  Co.,  Ltd.,  has  reduced  the  charge  for  elec- 
tricity for  heating  and  cooking  from"  3d.  to  2d.   per  kWh. 

Radcliffe. — Loan  Sanctioned. — The  District  Council  has  re- 
ceived sanction  from  the  Electricity  Commissioners  to  the 
borrowing  of   .£22,769  for  electricity   purposes. 

Bulk  Supply. — The  chairman  of  the  Electricity  Committee 
reports  that  the  agreement  between  the  Council  and  the 
Lancashire  Electric  Power  Co.  for  a,  bulk  supply  of  elec- 
tricity has  been  .sealed,  and  that  electricity  will  he  supplied 
from  January  1st. 

Royton.— Electricity  Scheme.— The  Urban  District  Council 
has  applied  to  the  Electricity  Commissioners  for  a  Special  Order 
authorising  it  to  supply  electricity  within  the  district. 

Southend>on-Sea. — Loan  Sanctioned. — The  Town  Council 
has  received  .-ianction  to  a  loan  of  £15,000  for  hou.se  services. 

Skegness. — Electricity  Supply. — The  Urban  Council  has 
received  an  application  by  a  Qmi  for  permission  to  supply 
ele -tricity  to  the  town  for  public  purposes,  and  the  matter 
has  been  referred  for  consideration  to  the  General  Purposes 
Committee. 

Spalding. — Plant  at  the  Gaswoi;ks. — ITie  Urban  District 
Council  hiiK  decided  to  obtain  the  report  of  an  expert  on  the 
■jiiestion  of  installing  an  electrical  plant  at  the  gasworks,  the 
two  svstems  to  be  worked  in  conjunction  with  each  other. 

Weston-super-.Mare. — Street  Liohtino. — After  a  spirited 
debate  upon  the  respective  merits  of  gas  and  electricity  for 
street  lighting,  the  Urban  District  Council  agieed  on 
October  11th  to  accept  the  tender  of  the  Weston-super-Mare 
and  District  Electric  Supply  Co.,  Ltd.,  for  a  contract  to  light 


electiically  a  nmnber  of  the  principal  .-streets  for  a  period  of 
live  years.  It  had  been  agreed  by  a  committee  that  the 
remainder  of  the  district  should  be  lighted  by  the  local  gas 
company,  but  an  amendment  proposing  the  referring  hack 
to  Com^mittee  of  this  question  was  carried  and  embodied  in 
the  mam  resolution. 

Wiilesden. — Yme's  Worki.nu.— The  leport  and  accounts  of 
the  Council's  electricity  undertaking  (engineer :  Mr.  A.  W. 
Blake)  for  the  year  ended  March  31st  last,  show  a  total 
income  of  £101,967,  comparing  with  ,£100,231  in  the  pre- 
ceding year.  Working  expenses  amounted  to  £74,112,  as 
against  £72.927.  leaving  a  gross  profit  of  £27,855  (£27.304). 
.\fter  crediting  bank  interest,  Ac,  and  deducting  capital  and 
lither  charges,  a  net  profit  of  £3,153  remained.  In  the 
jirevious  year  the  net  profit  was  £4, -503.  The  energy  pur- 
chased from  the  North  Metropolitan  Electric  Power  Supply 
Co.  amounted  to  9.725,020  kWh.  as  against  9,.537,2iHI  kWh  iti 
1920-21.  The  sales,  however,  fell  from  8,362,787  to  8,160,940 
kWh.  During  the  year  a  SOO-kW  rotary  converter  was  in- 
stalled at  Salusbury  Road,  and  eventually  removed  to  the 
.\cton  Lane  sub-station.  Twenty-five  miles  of  cable  was 
laid  and  588  new  services  provided. 

■Windsor.- Electricity  Charges.— The  Electrical  ln.stalla- 
tion  Co.,  Ltd.,  has  applied  to  the  Ministry  of  Tran.sport  for  , 
an  Order  authorising  the  continued  charge  of  a  maximum  of 
Is.  per  kWh,  with  minimum  payments  during  the  winter 
quarters  of  15s.  per  quarter,  and  during  the  smniiier  quarters 
of  lOs. 


TRAMWAY    AND    RAILWAY    NOTES. 


Aberdeen.— Tbamcar  Improvements. — The  Corporation  has 
decided  that  23  tramcars  specially  designed  on  the  "  pay-as- 
you-enter  "  system  be  altered  and  remodelled  to  the  newer 
standard  type  at  a  cost  of  £3,450. 

Argentina. — Railway  Electrification. — The  electrification 
of  the  suburban  section  of  the  Buenos  Aires  Western  Railway 
between  Plaza  Once  and  Moreno  is  now  well  advanced.  The 
company  has  recently  been  running  trial  trains  over  the  sec- 
tion with  the  object  of  giving  preliminary  practice  to  the 
drivers,  guards,  and  other  personnel,  and  also  to  test  the  track 
and  rolling  stock.  The  results  so  far  have  been  .s;itisfactory. 
It  is  hoi)ed  that  the  electrified  section  will  be  opened  to  public 
service  before  the  end  of  the  year. — Review  of  th'e  Tiiver  Plate. 

Bolton.— New  Routes.— With  a  view  to  the  relief  of  unem- 
ployment during  the  winter,  the  Ti'amways  Committee  has 
decided  to  apply  to  the  Government  Unemployment  Grantw 
Committee  for  assistance  in  the  scheme,  estimated  to  co.st 
£43,<XlO,  for  making  five  extensions  to  the  tramways,  as  fol- 
lows :  — thorley  Old  Road,  from  the  terminus  to  Midge  Hole 
I^ane.  Brownlow  Fold,  from  the  terminus,  Eskrick  Street, 
along  Elgin  Street  and  Church  Road  to  Hart>ers  Lane;  Great 
Lever,  from  Bridgman  Street  to  Higher  Swan  Lane;  Salis- 
bury Street  and  Shiffnall  Street,  for  convenience  of  working 
at  the  train  sheds. 

Reduced  Eakes.— The  Tramways  Committee  has  decided  to 
restore  the  pre-war  fares  throughout  the  day  imtil  6.30  in  the 
evening,  the  higher  fares  being  charged  after  that  time,  after 
1..'^  on  Saturday  afternoon,  and  on  Sundays. 

Bradford. — Track  Renewals. — The  Ministr\-  of  Transpuit 
has  sanctioned  the  l>orrowing  of  £90,593  in  resiwct  of  part 
of  the  cost  of  reconstructing  the  following  sections  of  the 
tramways,  uu.  : — Barkei'end  Road  (Byron  Street  to  Rushton 
Road) ;  Eorster  Square.  Lidget  fireen  (Tyrrel  Street  to  Lister- 
hills  Road) ;  Little  Horton  (Holm  Top  Laiic  to  Southfield 
Lane) ;  Manchester  Road  (Bentley  Fold  to  Pearson  Road) ;  and 
Thornton  (Godfrey  Street  to  Allerton  Road). 

New  Railless  Car. — The  municipal  tramway  authorities 
have  recently  constructed  in  their  own  works  at  Thornbury 
a  special  six-wheel  railless  car,  with  which  experiments  are 
at  present  being  conducted. 

Edinburgli. — Electrii'ication  ok  System. — Cable  cars  ceased 
to  run  along  Princes  Street  last  Saturday,  and  on  Sunday 
morning  electric  cars  wore  running  on  the  ordinary  service. 

Extension  of  Route. — The  Corporation  Sub-Committee  has 
recommended  an  extension  of  the  Liberton  route  at  a  cost  of 
£15,320. 

London.— "  Underground  "  Development.s. — In  :)ddititaT 
to  the  new  works  which  are  under  con.struction  at  i  lolders 
<  !r<«n  in  connection  with  the  Hendon  and  Edgware  extension, 
the' reconstruction  of  the  City  and  South  Loudon  Railway, 
and  the  linking-np  of  that  line  with  the  Hamp.stead  tube,  the 
Underground  railways  have  large  development  schemes  pend- 
ing for  continuing  the  Piccadilly  tube  beyond  Hammer.smith 
and  linking  up  this  line  with  Richmond  and  Hounslow,  thus 
providing  a  through  service  of  trains  between  these  districts 
and  the  West  End.     Many  improvements  for  facilitating  heavy 
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traffic  at  some  of  the  more  important  traffic  centres  are  under 
consideration.  Westmiii.ster  station  is  to  be  practically  rebuilt, 
e.',calators  arc  to  be  installed  at  Tottenham  Court  Road,  Bank, 
Shepherd's  }3u,-h,  and  iiond  Street,  and  the  escalator  equip- 
ment at  Oxiord  Circnis  is  to  be  improved.  At  ail  these  sta- 
tions the  b(K)kiny  office  arrangements  are  to  Ihj  reorganised 
and  new  equipment  provided  in  the  .shape  of  electric  change- 
giving  machines  with  a  view  of  relieving  congestion  by  sl)eed- 
ing  up  the  traffic  i>etvveen   the  street  and  the  platform. 

J/.C.f.  Tn.A.MMAV  Dkpaktme.vt.— The  Highways  Committee  uf 
the  l.iindon  County  Council  reports  that,  owing  to  adjustments 
of  wages  in  the  tramway  department,  the  following  savings 
will  be  elfected  :— Transport  workers,  present  financial  year, 
t'tJ'J.fHd.l,  and  in  subsequent  years  about  £J-MXM);  engineering 
(Micclianioal),  present  year,  £.S4.  subsequent  years  i;l.5'2;  coacb 
trades,  present  year  i"2.970,  each  sub.sequent  year  l'.5,loO.— 
FiiiaiuKil  Timc:i. 

Oldnam.— Yeah's  \\ Ohki.nc;.— TIk'  aniuaal  leport  of  the  gen- 
eral manager  of  the  Corporation  tramways  (Mr.  W.  Chamber- 
lain) for  the  .vear  ended  March  'i'lth  la.st,  shows  that  the  total 
income  was  £'2.53. t>83,  as  compared  with  i'2.JU,74'2  in  the  pre- 
ceding year.  The  total  workmg  expendituie  was  i'2t)U,o03,  as 
against  £2ll'2,2:i5,  leaving  a  gross  balance  of  £.)3,3.S(»  (i'48,.507). 
.After  crediting  interest,  &c..  and  deducting  capital  charges, 
a  balance  of  £16,72::)  was  carried  to  the  appropriation  account, 
a  result  which  compared  favourably  with  the  Ji)2(l-2I  net  profit 
of  i'-5,(l6o.  The  whole  of  the  profit  was  transferred  to  the 
reserve  for  renewals,  which,  at  the  end  of  the  year,  stood  at 
Ji3o,632.  The  capital  exj>enditure  during  the  year  amounted  to 
only  £15.  The  Parcels  Department  showed  a  profit  of  £;322, 
aa  compared  with  a  deficit  of  £261)  in  1920-21.  The  car-inileage 
increased  from  2,2t>2,868  to  2.4611.699.  The  percentage  of  work- 
ing expen.ses  to  receipts  fell  from  80.65  to  78.97,  and  the 
average  traffic  revenue  from  26.760d.  to  24.273d.  per  car-mile. 

United  States. — New  Railway. — Xw  application  was  filed 
with  the  Interstaf);  Commerce  Conimi.?sion  recently  b\  the 
Staley  system  of  electrified  railroads  for  permission  to  build 
a  950-mile  line  in  Colorado,  New  Mexico,  and  .Arizona,  with 
225  miles  of  branch  lines.  The  projected  road  is  to  start  at 
the  Mexican  border  in  Prima  County,  .Arizona,  and  run  north- 
ward through  the  San  .riian  basin. — fieiitcr's  Trade  Scrcice 
(Washingtiin). 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Argentina.— Telei'Ho.nk,  Taru-e.— Telegrapliic  advice  ha.- 
been  ieceiv<'il  by  the  I'nited  River  Plate  lelephone  Co.  that 
the  increa.se  in  its  tariff,  applied  for  in  1919,  has  been  granted 
by  the  President. — Fiimncial    Times. 

Australia. — AuTOM.vriu  Telephones. — The  Federal  Public 
Works  Committee  has  recommended  the  erection  of  a  six- 
storeyed  automatic  telephone  exchange  at  Sydney  with  a 
capat-ity  of  IB.IKXI  lines,  at  an  estimated  cost  of  £404,000.— 
Hcutcr  «  Trade  Serricc  (Melbourne). 

Canada. — New  Wikeless  Station. — The  Canadian  Marconi 
Co.,  in  co-operation  with  the  English  e^niipany,  has  applied 
to  the  Goveniment  for  a  licence  to  eiei-t  at  Vancouver  a 
jiowerful  wireless  station,  at  a  cost  of  $2,000,000,  to  give 
direct  communication  between  .Australia  and  the  east  coast. — 
t'lnniiridl  Times. 

Germany. — A'alve  Thehs.— A  Berlin  engineer,  tuo  |ihysi- 
c'ists,  and  a  mechanic  have  bivn  arrested  on  the  charge  of 
having  obtained  patented  wireless  tran.smission  vahes  belong- 
ing to  the  Telefunkeu  Co.,  and  sold  them  abroad.  The  com- 
panv  is  .stated  to  have  found  its  valves  in  use  in  stations  situ- 
ated in  the  Inited  State-s,  Holland,  and  the  Russian  border 
Stiites  The  persons  arrested  are  said  to  have  confessed,  and 
Lave  been  released  on  bail  pending  prosecution. — The  Times. 

Japan. — Wireless  Developments. — In  order  to  develop  the 
radio  art  on  a  large  .scale  in  .Japan,  a  plan  has  been  submitted 
to  Premier  Kato  and  is  said  to  have  received  his  approval. 
The  co-operation  of  the  Minister  of  Communications  is  also  to 
be  secured.  The  plan  is  .supported  by  leading  financiers  of 
•Japan,  and  contemplates  the  formation  of  a  company 
capitalised  at  iJOO.lHJO.tHX)  yen.  along  the  lines  of  the 
large  radio  enterprises  in  other  countries.  It  is  understood 
that  the  Japanese  Government  favours  in  principle  the  reten- 
tion of  all  kinds  of  communication  in  the  hanils  of  the  Govern- 
ment. The  hrst  step  will  be  the  formulation  of  plans  for  a 
liigh-power  radio  station  consisting  of  several  units,  designed 
for  direct  comniunicafion  with  the  Cnited  States  and  with 
vajious  -Asiatic  countries.  The  company  will  manufacture  its 
own  apparatus  and  will  eventually  enter  the  export  field.  It 
has  already-  secured  the  consent  of  Marconi's  Wireless  Tele- 
graph Co..  Ltd..  the  Radio  Corporation  of  .America,  the  Com- 
pagnie  Franijaise  de  Tt'legraphie  sans  Fil.  and  the  Gesellschaft 
fijr  Drahtlose  Telegraphie  to  its  inclusion  in  the  working 
agreements  made  among  these  four  radio  companies.  -Cohi- 
mcrcc  Reports. 


Poland.— New  Radio  Statio.v.— Preliminary  teets  are  being 
carried  out  this  month  between  New  York  and  Poland  in 
connection  with  the  new  radio  telegraph  station  that  is  l)ciiig 
erected  at  Warsaw  by  the  liadio  Corporation  of  America  (or 
the  Polish  (Mjvernment  — y.  <i  T.  Age. 

The  Telephone  Service.— New  E.\cha.voes.— ITie  following 
new  Liverpo<.l  and  district  telephone  exchanges  are  to  be 
oijened  to  replace  existing  exchanges  ;— Birkenhead,  EUoemere 
Port,  Formby,  Frod.shaiu,  Garstou.  Hoylake,  Lark  lAoe, 
Newton-le-W  illows.  Old  Swan,  Phonogram  Exchange,  P,ryk 
Ferry,  Royal  (new  exchange  in  same  buildingi,  St.  Helen.«, 
Walton,  Warrington,  Waterloo,  and  Widness.  Exchanges  m  tin: 
following  di.stricts,  at  pre.sent  undeveloped,  will  be  undertaken 
provided  sufficient  support  is  obtained :— Thornton  Hough, 
Halewood,  Kirkby,  Union  Mills  (I.  of  M.),  Crwbv  (I.  of  M-1, 
Ivirk  Michael  (I.  of  M.).  Ballaugh  (I.  of  M.).  and  Sulby 
(1.  of  M.).  Extension  to  present  equipment  is  in  hand  at 
Anfield,  Bootle,  Central  Grappenhall,  Helsby,  and  Warrington. 
The  exchange  equipment  at  the  Bank  Exchange  haa  l>eeii 
increased  by  280  lines.  The  new  exchange  at  Fleetwood,  wtiicb 
was  opened,  on  .July  15th  la.st,  is  the  first  public  exchange  to  U- 
installed  on  the  '  Belay  "  automatic  system.  We  noi«e  lo 
publish  details  of  the  equipment  next  week. 

United  States. — Wdiele-ss  Teleukaphv. — Tlie  .\iiierii:iiii 
Press  has  been  giving  prominent- notices  in  its  coliiinn.s  of  the 
traffic  arrangements  recently  concluded  between  the  Postal 
Telegraph  and  Cable  Co.  and  the  Radio  CorjMjnition  of 
America,  both  United  States  corporations,  whereby  the  former 
agrees  to  accept  for  transmission  at  all  its  offices  messages  t<j 
Europe,  Asia.  &c.,  marked  "  Via  R.  C.  A.,"  this  route  indica- 
tion meaning  that  the  me.s.sages  are  to  be  transmitted  I'y  the 
trans-.Atlantic  wireless  routes  operated  by  the  Radio  C<jr- 
(xjration  at  New  York  to  CJreat  Britain,  Germany.  France,  Nor- 
way, and  al-so  other  couutrii's  with  which  direct  wireless  ser- 
vices may  in  the  future  exist.  Mr.  Clarence  JL  Mackay. 
president  of  the  Postal  Telegraph  and  Cable  Co.,  in  his 
announcements,  refers  to  arrangements  his  company  has  with 
the  Telefunken  Co.  of  Germany,  .securing  the  right  to  piu- 
chase  all  the  high-powered  radio  apparatus  neces-sary  to  estali- 
lish  additional  radio  stations  in  the  United  States.  This,  hf 
added,  also  carries  with  it  the  right  to  a  proportion  of  the 
wireless  traffic  out  of  Germany  and  for  the  exchange  of  radio 
messages  with  Telefunken  stations  in  all  parts  of  the  world. 
TTjis  is  a  remarkable  change  of  front,  for,  in  the  Mackay 
Oo.'s  reports  "  Wireless  "  was  generally  regarded  lightly  and 
referred  to  as  suitable  only  for  ship-and-shore  work. 

It  is  interesting  to  watch  the  re-grouping  of  telegraph 
interests,  for,  since  the  opening  for  traffic  of  the  Miami 
B;ubados  cable,  the  Western  Telegraph  Co.,  an  assixiiate  com- 
pany of  the  Eastern  Telegraph  Co.,  has  been  running  in  joint 
effort  with  the  W'estern  Union  Co..  and  this  has  undoubtedly 
made  more  mutual  the  interests  of  the  .All-America  Cables. 
Radio  Corporation  of  -America,  Postal  Telegraph  &  Cable  Co.. 
and  the  Commercial  Cable  Co.,  as  well  as  European  wirele.ss 
undertakuigs.  It  remains  to  be  seen  how  far  the  French  ealile 
interests  and  the  interests  of  the  Imperial  cables  will  he 
benefited  by  a  closer  association  w  ith  one  or  the  other  interests. 
It  will  be  interesting  to  watch  progress  and  developments. 

Wireless  Telephonv.— The  "  Phono-Phane.  — The  Hon. 
l]dward  Fallows,  a  niember  of  the  United  States  Gongres.s 
and  president  of  the  Hutchinson  Radio  Co..  of  America  and 
Canada.  aiTived  at  Southampton  from  the  U.S.A.  to-day.  He 
was  to  bring  with  him  the  "  Phono-Phane."  an  instrument 
that  is  regarded  as  l^eing  "one  of  the  gi&itest  discovejies 
in  radio  detection  of  the  day."  The  chairman  of  the  Hutchin- 
son Co.  is  Dr.  Miller  Hutchinson,  the  inventor  of  the  Klaxon 
horn,  the  .Acousticon.  the  Dictograph,  and  the  Speedmeter. 
Mr.  Fallows  was  also  to  bring  a  new  radio  .-et.  whieli  is 
remarkable  for  its  small  size.  He  has  come  to  this  country  in 
order  to  negotiate  with  electrical  companies  in  England. 

Air  ilixiSTRV  Eeglutios.— The  Air  Ministry  has  decided 
that  all  civil  aircraft  making  jounieys  of  over  \(M>  miles  must 
be  fitted  with  wirelt^ss  apparatus.  .All  British  machines  on  the 
regular  air  routes  have  for  some  time  past  been  fitted  with 
wireless.  The  new  ruling  means  that  all  machines  used  for 
special  flights  of  over  KXJ  miles  will  be  similarly  equipped.  The 
order  is  another  of  the  series  made  in  the  interests  of  safety 
as  a  result  of  frequent  conferences  between  Air  Miniftr\ 
officials  and  pilots  and  officials  of  the  air  lines.— Eveninp  Sews. 

Yap.— New  Wireless  St.atiox.— In  the  uest  budget  of  the 
Governor-General  of  the  South  Sea  Islands  there  will  l^ 
an  item  of  1,'200.000  yen  to  cover  the  construction  of 
a  high-power  radio  station  in  the  island  of  Yap.  included 
in  the  South  Sea  Lslands  group  over-  which  Japan  was  given 
a  mandat-e  b\-  the  League  of  Nations.  Under  the  provisions  nl 
the  treatv  concluded  at  Washington,  the  United  States  was 
granted  equal  rights  with  Japan  as  regards  the  mainten.nnce 
of  radio  and  cable  stations  on  the  island,  which  previous  to 
the  war  was  a  landing  iKimt  for  the  German-Dutch  cables 
These  cables  are  now  operated  jointly  for  the  benefit  ot  the 
five  principal  Allied  and  Associated  powers,  and  form  a  direct 
connection  with  the  commercial  Pacific  .-able  for  business 
between  the  United  States  and  the  Dut.  b  East  Indies. 
Commerce   Rrportt. 
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CONTRACTS    OPEN    AND    CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  ELECTRICAL  Review  in  which  th* 
"  Official  Notice  "  appeared.) 


OPEN. 
Aberdeen. — November     10th.        Electricity      Department. 
One  10,llt'0-k\V   turbo-alternator,   with  surface  condenser  and 
auxilittriee.     (October  aOth.) 

Australia.— MEi.BonRNE.—Postmaster-Generars    Department. 

November  Itith.    Insulated  signal  cable  (Sched.  958). 

November  'list.     Switchboard  parts   (Sched.  67). 

December  l'2th.  1,416  switchboards  (Sched.  V68).  (See 
October  -aCith.) 

Janu.iry  10th,  1923.  Telegraph  power  plant  (Sched.  W.A. 
647).     (October  -aOth.) 

Victorian  Rajlways.  November  29th.  One  industrial  electric 
storage  battery  truck  (4,0(X)  lb.  carrying  capacity). • 

January  'ilth,  1923.  Fifty  miles  insulated  copper  wire.— 
Bciifcr's  Tradr  Service  (Melbourne). 

January  19th,  1923.  Electricity  Commissioners.  Steam  tur- 
bine-driven boOer-feed  pumps  (Spec.  23/4)  for  the  Morwell 
power  scheme.     (October  20th.) 

Belgium. — November  8th.  Belgian  Telegraph  and  Tele- 
phone authorities,  La  Salle  Madeleinq^  Brussels.  Telegraph 
cable  and  wire,  insulators,  and  other  material. 

Birmingham. — November  27th.  Electric  Supply  Depart- 
ment.   E.b.p.  switch  panels,  &c.    (October  20th.) 

Bristol.— -November  14th.  Electricity  Department.  One 
4.0(X)-k\"A  single-phase  turbo-alternator  with  condensing  plant. 
(October  20th.) 

Dublin. — November  6th.  Irish  Postmaster-General's 
Department.  14,000  Leclanch^  cells,  3,500  dry  cells,  8  tons 
chloride  of  ammonia,  40,000  Leclanche  zinc  rods,  3,500 
Leclanch^  glass  cells.     (October  13th.) 

^November  14th.  90  tons  h.d.  copper  wire,  25  tons  bronze 
wire,  70  tons  g.i.  wire.     (See  this  issue.) 

November  I3th.  Great  Northern  Railway  (Ireland).  Stores 
for  six  months,  including  electrical  fittings  and  lamps,  electric 
cable  and  wire,  &c.     (See  this  issue.) 

Edinburgh. — November  1st.  Tramways  Department. 
Supply,  die,  of  one  20/25  h. p.  motor  tower  wagon. 

November  14th.  Eight  automatic  point  controllers  and  56 
top-covered  car  bodies. 

India.— November  3rd.  High  Commissioner  for  India. 
Electric  jib  crane  and  overhead  electric  crane.  Director- 
General,  Stores  Department,  11,  Belvedere  Road,  S.E. 

November  17th.  D.c,  l.p.  two  and  three-core  cables.  (See 
this  issue.) 

Leeds. — November  10th.  Electricity  Department.  Iron 
castings  for  6  or  12  months.     (October  20th.) 

London.— London  Codntt  Codncil.— November  6th.  Con- 
trol panel  and  switchgear  connections  for  No.  4  generator  at 
Greenwich  power  station.     (October  13th.) 

Madagascar. — December  20th.  Posts  and  Telegraphs  De- 
partment. Copper  and  bronze  wire;  insulators,  brackets, 
bolts,  &c. ;  cable,  covered  wire,  &c.  Agence  Economique  de 
Madagascar,  40,  Rue  du  G^neral-Foy,  Paris. 

Xeath. — Rural  District  Council  Electricity  Department. 
One  1,000-kW  turbo-alternator,  with  condensitig  plant,  foun- 
dations, switchgear,  &c.     (October  13th.) 

New  Zealand.— Wellington. — December  5th.  Telephone 
system  for  the  Mangahao  power  house  and  eub-stations,  &c.* 

Dl-NEDiN.— December  8th.  City  Council.  One  150-h.p.  3- 
pha.w  motor  and  reduction  pear  for  the  Mornington  cable  tram- 
w.ny  system." 

Rochdale. — November  1st.  Board  of  Guardians.  Electric 
lift,  dec,  at  Birch  Hill,  Dearnley.     (October  13th.) 

South  Africa.  —  Pbetobu.— November  23rd.  Municipal 
Criunoil.  H.p.  and  l.p.  switchgear,  transformers,  and  cables  in 
connection  with  the  extension  of  the  electric  hght  and  power 
supply.' 

South  Shields. — ■November  loth.  Electricity  Department. 
Two  water-tube  boilers  with  mechanical  stokers,  economisers. 
induced  draught  plant,  and  steel  chimney,  also  ash-handUng 
plant  and  pxtcn.Mon  to  boiler-house.     (October  20th.) 

Stoke-on-Trent. — November  15tH.  Electricitv  Depart- 
ment.    .Mains  and  cables  for  12  months.     (See  this  issue.) 

Torquay.  —  November  4th.  Electricity  Department. 
E.h.p.  switchgear  for  Newton  Abbot  power  station  and  main 
sub-station  at  Torquay.     (October  20th.) 

Warrington. — Novernljcr  13th.  Electricitv  Department. 
I-I.  and  l.p.  paper  and  lead-covered  cable.     (October  20th.) 

•A  copy  of  the  plan?  specification,  and  conditions  of  tender, 
itc.  can  be  inspected  at  the  Department  of  Oversond  Trade 
(Room  S4).  35,  Old  Queen  Street,  S.W.I. 


Wicklow. — November  4th.  Urban  District  Council. 
Semi-Diesel  engines  and  dynamos,  booster,  switchboard  bat- 
tery, overhead  mains,  house  services.  Messrs.  J.  P.  Tierney 
and  Co.,  consulting  engineers,  44,  Kildare  Street,  Dublin. 

York. — November  21st.  North-Eastern  Railway  Ca. 
Telegraph  apparatus  and  telegraph  wire  and  line  stores  for  six 
months.     (See  this   issue.) 


CLOSED. 

Douglas. — Corporation.     Accepted: 


(£7,500).— Creer    Bros.      The   tender 


the 


Dover — Mr.  E.  A.  Pinto,  of  Dover,  has  obtained  the  con- 
tract for  electric  lighting  installation  at  the  Customs  and 
Excise  Department,  Dover. 

Glasgow. — Tramways  Committee.     Recommended: — 

Copper    trolley    wire.— R.  Johnson  5:  Nephew,  Ltd. 

Copper  rail   bonds.— British   Insulated  &   Helsby  Cables,   Ltd. 

ilell   pushes.— W.  C.    Vuille  &    Co.,   Ltd. 

Fluted    brass    rollers.— C.    Henderson    &    Co.,    Ltd. 

Bond    plugs. — J.    Stewart    &    Co.,    Ltd. 

Ratchet   braces. — Dempster.    Moore  &    Co.,   Ltd. 

London.— London  County  Council.  Highways  Conamittee. 
H.p.  switchgear  for  the  (Dentral  Repair  Depot. 


Johnson   &   Phillips,    Ltd.    (accepted) 

Ferguson,   Pailin,  Ltd 

A.    Kevrollc    &     Co.,     Lid / 

General    Electric   Co..    Ltd 

Park  Royal   Eng.    Works.    Ltd 

British    Thomson-Houston    Co.,    Ltd.  

.Metro.-\'ickecs  Electl.  Co.,  Ltd..  Trafford   Park,  Manchester 

Switchgear  &  Cowans,   Ltd 

Bertraju     Thomas  


£1,071 

1.L36 

i,5ao 

1,570 
1,619 
1,743 
2,008 
:i,146 
2,146 


Marine-type   boilers,    with  mechanical   stokers,   for  Central 
Pi c pair  Depot. 

S.   Hodge  S:  Sons.  Ltd 

Davy   bros.,  Ltd.   (accepted)    ...  

Clayton,    Son    &  Co.,    Ltd 

Four  electric  lifts  for  Central  Repair  Depot. 

tHritish    Steel    &    Iron    Exporters,    Ltd 

Holt    &    WillettS    (accepted) 

Keighl.iy    blcctl.     Eng.    Co.,     Ltd 

b.    H.   Hcywood  &   Co.,    Ltd 

K.    .A.    Evans,    Ltd 

Etchells.  Congdon  &  Muir,   Ltd. 

Pickerings,   Ltd 

\Vm.  Wadsworth  &  Sons,  Ltd. 
Medways'  Safety  Lift  Co.,  Ltd. 
Hoisting   Appli: 


£2.530 
2,565 


£1,694 
1,838 

1.970 


npbell.    Ltd. 

Hill    &    Sons  

Reliance   Lift    &    Eng.   Co.. 

Ditto  ditto 

Express    Lift   Co.,    Ltd. 
Wavgood-Otis,     Ltd. 

&  Scott,  Ltd.      ... 


P.  St< 


Mannock,    Ltd.     ... 
Machinery    Co. 

t   Not   to  spe. 


2,205 
2.217 
2,347 
2,350 
2,360 
2.39il 
2.560 
2,695 
2.795 
8.076 
2,817 
2,866 
2,899 
2,990 
3,110 
3,250 
4,56.'. 


John  Bennie, 
Higginbottom 
London    Hoist 

:ification. 

.METROroLiTAN  AsYLUMS  Bo.\RD.    Accepted  :— 

of  generating   set,    switchboard.   &c.,   at    Highwood    Institu'  on. 

£224 


Peter  Brotherhood.  Ltd. 

J.    H.    Holmes    &    Oo.,    Ltd.    (accepted) 

J,    Crompton    &    Co..     Ltd.  

.Aster    Eng.    Co..    Ltd 

J.    H.    Holmes  &   Co..    Ltd.    (alternative) 
Eng.  - 


Ele. 


Co.,  Ltd. 


'240 

342 


351 


Fetter  Oil    Engine   Co.,    Ltd. 

Austin    Motor  Co..  Ltd 294 

Sunderland    Forge   Co.,    Ltd 325 

Hackney. — Electricity  Committee.    Recommended  :  — 

Electric  lorry,   with   hand-tipping   body  (£800). — Garrett  &   Sons,    Ltd. 

Hammersmith. — Electricity  Committee.    Recommended  : — 

Stairways,    platforms.  &c..    to  the  two   additional   boilers   under  the    exten- 
sion scheme  (£256).- Foster  Construction  Co..    Ltd. 
1.000  yd.    .05  l.p.  cable  (£159).— Hackbridge  Cabl,-  Co.,  Ltd. 

Ricbmond-on^Thames. — Town  Council.     .Accepted: — 

Electrically-driven    booster   pump    (£130). — Worthington-Simpson,    Ltd. 

Rishton. — Urban  District  Council.     .Accepted: — 

Electricity    distributing   station,    subject    to  the   approval   of    the    Blarkburn 
Electricity   Committee.— Messrs.  J.   Highton   &  Sons.    Blackburn. 

Salford. — Tramways  Committee.     Accepted: — 

Stores    for    six    months. 

Lamps. — English  Electric  &   Siemens  Supplies,    Ltd.;    British    Insulated  and 

Helsby   Cables.    Ltd. 
Gtar  wheels.— Met.-Vickers  Electrical  Co.,  Ltd.;    British  HeleShaw   Patent 

Clutch  Co..   Ltd. 
Steel   tires —Brown    Bayley's  Steel    Works,   Ltd. 

Wolverhampton. — Town    Council.     Accepted: — 


New  Swedish  Electric  Welding  System. — .\  demonstration 
of  the  sy.stem  of  electric  welding  by  altorii.Ttinp  current 
invent<»d  by  the  engineer,  M.  Toernblocin,  which  has  been 
called  the  Wex  system,  was  recently  given  in  the  presence 
of  riprosentatives  of  the  Press.  Foreign  countries  are  said  to 
be  displaying  great  interest  in  the  invention.— ficHfcr's  Trade 
Service   (Stockholm). 
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FRANK    GILL,   O.B.E.,   M.I.E.E.,    M.Inst.C.E. 

President  of  the  Institution  of  Electrical  Engineers,  Session  1922-23. 


The  Institution  of  Electrical  Engint-erii,  which  has  just 
celebrated  the  jubilee  of  its  foundation  as  the  Society 
of  Telegraph  Engineers,  has,  either  from  appropriate 
choice  or  more  likely  by  happy  coincidence,  selected 
as  its  president  for  the  ensuing  year  a  member  who  has 
been  prominently  connected  with  what  is  generally 
known  as  the  "  light-current  "  side  of  the  industry. 
Telephone  men  the  world  over  will  recognise  the  wisdom 
of  the  Council's  choice. 

Frank  Gill  was  born  on  October  4th.  18(JG,  the  son 
of  an  Advocate  in  the  Isle  of  Man.  He  entered  the 
service  of  the  Fnited  Telephone  Co.  in  1882,  and  subse- 
<)uently  joined  the  Telephone  Co.  of  Ireland  at  Dublin, 
where  he  took  advan- 
tage of  the  lectures 
and  laboratory  work 
of  the  Royal  College 
of  Science  under  that 
pioneer  in  scientific 
telephony,  Prof,  (now 
Sir  William)  Barrett. 
In  1890  he  was  ap- 
pointed electrician  to 
the  Liverpool  district 
of  the  National  Tele- 
phone Co.,  and  three 
years  later  became  dis- 
trict manager  of  a 
large  Lancashire  area, 
a  position  which  he 
held  only  for  a  few- 
months,  as  in  the  same 
year  he  became  dis- 
trict manager  for 
Dublin  and  the  South 
of  Ireland.  In  1890 
he  was  promoted  to  tlie 
position  of  superinten- 
dent for  Ireland. 

In  190.3  the  position 
of  engineer  -  in  -  chief 
for  the  National  Tele- 
phone Company  be- 
came vacant.  The 
period  was  a  critical 
one,  for  it  is  not  too 
much  to  say  that  upon 
the  engineering  de- 
pended the  successful 
working  and  the  satis- 
factory conclusion  of 
the  company's  affairs 
at  the  end  of  their 
licence  in  1911.  The 
general  manager,  the 
late     Mr.     Gaine,      selected 


Mr.  Gill  as  the  man 
who  should  be  his  technical  adviser  and  control  the 
engineering  side  of  the  company's  work.  It  was  during 
the  lifetime  of  the  company  that  a  writer  in  the  National 
Telephone  Journal  said  of  Mr.  (Jill  that  from  the  date  of 
his  appointment  as  engineer-in-chief  "  his  individuality 
and  energy  began  to  impress  themselves  not  only  on 
the  undertaking  of  the  company,  but  to  an  equal  degree 
on  the  company's  staff.  He  insisted  on  a  more  exact 
method  of  considering  telephone  problems  tlian  the  older 
generation  of  telephone  men  had  been  wont  to  make  use 
of,  and  this  exactness  has  permeated  the  company's 
staff  to  the  advantage  of  company  and  subscriber  alike." 
Though  he  has  made  many  useful  inventions  and  novel 
applications  in  the  art  of  telephony,  he  has  never 
approached  his  problems  from  the  standpoint  of  the  in- 
ventor. To  this  fact  his  success  has  been  largely  due. 
Individual  predilections  have  been  subor<liii:iteil  and  nn 
unbiased  mind  applied  to  the  selection  of  the  best  avail- 
able material  for  the  purpose  in  view. 


Up  to  the  time  of  the  transfer  of  the  service  to  the 
Post  Othce,  Mr.  (jill  remained  engineer-in-chief,  and 
was  retained  by  the  company  to  advise  in  that  capacity 
in  the  subsequent  arbitration  and  settlement.  Only 
insiders  know  just  how  much  of  the  work  fell  upon 
Mr.  Gill,  but  it  is  generally  known  that  his  share  was 
large  and  of  the  first  importance.  In  the  prolonged 
examination  and  cross-examination  of  the  arbitration 
his  comprehension  of  main  principles,  his  grasp  of 
detail,  and  his  fair  and  clear  exposition  impressed  both 
friend  and  foe  alike. 

When  the  company's  affairs  were  finally  dispo.sed  of 
Mr.  Gill  fuuniled  with  Mr.  Cook  the  firm  of  Gil!  k  Cook, 
practising  as  consult- 
ing engineers,  and  in 
this  capacity  planned 
some  new  systems  and 
investigated  many 
existing  systems  in 
various  parts  of  the 
w-orld.  Throughout 

his  career  Mr.  Gill  has 
made  a  study  of  tele- 
jihone  conditions  in 
other  countries,  and  is 
familiar  with  those  of 
jiroljably  every  coun- 
try in  Europe  and  the 
principal  ones  of 
North  and  South 
America,  together  with 
ilie  arrangements  pre- 
vailing for  inter- 
national communica- 
tions. During  the  war 
liis  energy  and  organ- 
ising powers  found 
ample  scope  in  the 
Ministry  of  Munitions, 
liis  services  being  re- 
cognised by  his  being 
made  an  O.B.E.  After 
the  Armistice  he  took 
up  the  important  ap- 
pointment which  he 
now  holds  of  engineer- 
iu-chief  to  the  Inter- 
u  a  t  i  o  n  a  1  Western 
Electric  Co. 

Mr.  Gill  was  an 
Associate  of  the  Insti- 
tution in  1891,  meni- 
lier  1898,  and  lion, 
s  e  c  r  e  t  a  r  y  to  the 
Dublin  Local  Section 
elected  to  the  Council  in 
elected  as  vice-president. 


>  ('v]  [ElUon  6-  Fry. 

Mr.  Prank  Gill, 
President  of   the  Institution   of  Electrical  Engineers. 

from  1899  to  1902.       He  was 


1903,  and  in  190(5  he  w; 
He  was  again  elected  to  the  Council  in  1912  and  1913. 
He  is  also  a  member  of  the  Institution  of  Civil  Engi- 
neers, a  Fellow  of  tiie  American  Institute  of  Electrical 
l']ngineers,  and  a  member  of  the  Electrical  Section  of  the 
British  Engineering  Standards  Committee.  His  contri- 
butions to  the  Proceedings  of  the  Institution  have  been 
numerous  and  important,  and  he  has  rendered  many 
valuable  services,  executive  and  otherwise,  to  the  In- 
stitution. Though  a  telepiione  man,  he  is  no 
sectionali.st ;  his  interests  are  wide  and  his  experience  of 
heavy  engineering  considerable,  so  that  members  of  the 
heavier  branches  of  the  imiustry  need  have  no  fear  that 
the  session  under  his  presidency  will  be  unduly  "  light." 
Ernest  in  his  aims,  direct  in  his  methods,  Mr.  G\\\  may 
be  relied  upon  to  uphold  the  best  traditions  of  his  high 
office,  and  to  promote  the  interests  of  the  Institution, 
the  status  of  the  engineer  and  the  progress  of  the  in- 
dustry in  all  its  branches. 
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ELECTRICITY    SUPPLY    AT     NELSON. 


Inauguration    of    New    Plant. 


The  Nelson  niuiiii.-ipal  authorities  were  amongst  tlie  lirst 
to  undertake  the  provision  and  supply  of  electrieity. 
By  the  Nelson  Electric  Lighting  Order,  ltf83,  the  local 
board  secured  the  necessary  powers,  but  it  was  not  until 
about  18i!i)  that  it  was  in  a  position  to  conunence  the 
supply.  The  initial  plant  was  installed  at  the  gas 
works,  and  consisted  of  a  Willans  it  Robinson  (Hugby) 
i;.  i;.  type  engine  coupled  to  a  100-kW  Uolnies  (New- 
castle) dynamo,  electricity  being  supplied  at  110  volts 
and  distributed  on  a  two-wire  system.  Steam  was  pro- 
vided by  the  gas  works  boilers,  and  the  supplies  of  both 
gas  and  electricity  were  combined  in  one  department. 

In  1900  a  site  adjacent  to  the  destructor  works  was 
selected  in  order  that  the  steam  generated  by  the  destruc- 
tion of  refuse  might  be  utilised,  and  also  to  obtain  the 
necessary  space  for  the  provision  of  a  car  shed  in  con- 
nection with  the  tramway  undertaking  tlien  about  to  be 
electrified.  On  March  12th,  1902,  the  new  plant  was 
inaugurated.  It  comprised  three  Willans-Bruce  Peebles 
■200  k\V  sets,  generatiuir  at  -100-550  v<ilts  d.r.      In  l!in:! 

another        400-kW  

Willans  -  Bruce 
Peebles  set  was 
added,  raising 
the  total  capacity 
to  1,000  kW. 
Since  that  year 
until  the  recent 
e.xfensions  no  4d- 
dition  had  been 
made  to  the  plant. 

The  Corpora- 
t  i  0  n  electricity 
undertaking  sup- 
plies the  borough 
of  Nelson  and  the 
urban  district  of 
Barrowford,  and 
affords  a  supply 
in  bulk  to  the 
urban  district  of 
Brierfield.  Dur- 
ing the  year 
ended  March  31st, 
1922,  the  total 
number  of  kWh 
sold  was  1,521,199 

(the  traction  sufjply  was  furnislied  by  liiirnley  and 
<.'olne),  the  h.p.  of  the  motors  connected  to  the  mains 
being  1,560,  and  the  number  of  lamps  connected  75,841. 
The  generating  station  is  situated  on  a  site  adjoining 
the  Leeds  and  Liverpool  Canal,  from  which  water  is 
oljtained  for  condensing  purposes. 

At  a  meeting  of  engineers  before  the  Chief  Electricity 
Commissioner,  .Sir  Jolin  Snell,  in  London,  at  which  Mr. 
1{.  Blackmore,  of  Stalybridge,  together  with  Mr.  G.  F. 
N.ayler,  engineer  and  general  manager,  represented 
Nel.soii,  sanction  was  obtained  for  the  Corporation  to 
install  additional  plant  in  its  existing  buildings. 
The  Rclieme  approved  by  the  Council  included  two 
."5.000-kW,  6,G00-volt,  .3-phasc,  50-period  standard 
BruKh-Ljungstroip  .sets,  each  of  whicli  is  designed  to 
work  at  a  steam  pressure  of  200  lb.  per  sq.  in. 
at  the  turbine  stop  valve  (the  steam  being  super- 
heated 262  deg.  F.),  exhausting  into  a  vacuum  of  28i  in. 
of  mercury  (baronifter  3'l  in.).  Each  turbine  is  ouplcd 
direct  to  two  .'{-phase  alternators  having  a  combined  out- 
put of  3.000  kW  at  a  power  factor  of  0.8,  and  wound 
for  6,600  volts,  .10  cycles.  The  exciter  is  coupled  direct 
to  one  of  the  alternators,  and  the  regulation  of  the  set 
is  affected  solely  by  regulation  of  the  exciter  field,  for 
which  purpose  n  finely  graded  regulator  is  fixed  on  the 
switchboard.     The  combined   set  runs  at  3,000  r.p.m., 


and  is  capable  of  carrying  an  overload  of  25  per  cent. 
for  two  hours. 

Each  turbo-alternator  set  is  mounted  on  a  Brush  sur- 
face condenser,  which  is  the  standard  method  adopted 
for  this  plant.  The  whole  of  the  weight  of  the  turbo- 
alternator  is  thus  carried  by  the  condenser,  resulting  in 
a  great  saving  of  foundation  work.  Each  condenser  has 
a  cooling  surface  of  5,200  sq.  ft.,  and  is  capable  of  deal- 
ing with  32,420  lb.  of  exhaust  steam  per  hour,  with 
circulating  water  at  a  temperature  of  70  deg.  F.  The 
condenser  tubes  are  12  ft.  9  in.  in  length  and  |  in.  in 
diameter.  Each  condenser  has  2,115  tubes,  and  is  pro- 
vided with  a  three-throw  Edwards  air  pump,  17  in.  by 
12  in.,  running  at  120  r.p.m.  and  driven  by  a  Brush 
standard  d.c.  18-h.p.  motor  through  gearing. 

A  hotwell  pump  is  provided,  driven  off  the  air-pump 
crankshaft,  for  lifting  the  condensate  to  the  hotwell, 
whence  it  returns  to  the  boilers.  The  circulating  pump 
is  by  Messrs.  Drysdale  &  Co.,  and  is  capable  of  deliver- 
ing  4,800  gallons  per   minute  against    a  total    head   of 

25    ft.    when   run- 


Bid'SH-L.trNGSTKOM    :i.{H»0-K\V  TunBO-ODNEUATOllS   AT   NULSON 


ning  at  720  r.p.m. 
The  pump  is 
driven  b}'  a  55- 
h.p.  standa,rd 
Brush  motor,  to 
which  it  is  coupled 
direct.  The  motor 
is  controlled  by  an 
Ellison  oil  -  inl- 
ine r  s  e  d  rotor 
starter  and  stator 
circuit-breaker  of 
the  floor  mounting 
type. 

For  filtering  the 
air  to  the  alter- 
nators, a  David- 
son wet  air  filter 
is  provided  of  the 
spray  type. 

The  rotary  con- 
verting plant  for 
the  supply  of  the 
direct  current 
through  the  pre- 
sent supply  mains, 
together  with  h.p.  and  direct  switches  for  the  generators, 
rotary  converters,  &c.,  is  the  work  of  the  Metropolitan- 
Vickers  Electrical  Co.,  Ltd.  It  comprises  a  control  desk 
in  the  generating  room,  e.h.p.  switch  cubicles  in  a  room 
some  40  yards  away,  which  contain  6,600-volt  oil 
switches,  and  three  rotary  converters  of  500  kW  each 
for  use  in  connection  with  both  lighting  and  traction 
supplies. 

In  the  lioiler  house,  three  water-tube  boilers 
witii  chain  grate  stokers  have  been  provided.  Each 
boiler  has  an  evaporative  capacity  of  25,000  lb.  of  water 
per  hour,  and  is  complete  with  superheater  ;  economisers 
by  Messrs.  E.  Green  Sc  Sons  are  fitted  to  all  the  boilers. 
A  steel  chimney  100  ft.  high  by  8  ft.  6  in.  in  diameter, 
induced  flraught  f;in  and  electric  motor,  with  galleries, 
dampers,  valves  and  ash  hoppers  complete  the  boiler- 
house  installation,  all  of  which  has  been  carried  out  by 
Messrs.  Babcock  &  Wilcox,  Ltd.  The  circulating  water 
and  steam  pifiing  has  been  installed  by  ttie  Superheating 
Units,  Ltd.  The  boiler  feed  pumps  of  75,000  lb.  hourly 
capacity  each  Iiave  been  supplied  by  Messrs.  J.  &  G. 
Weir,  Ltd..  and  installed  by  the  Nelson  Corporation  staff, 
w  ho  have  also  been  responsible  for  the  wliole  of  the  wiring. 
The  supply  and  laying  of  the  h.p.  and  l.p.  cable  and 
ducts  have  been  carried  out  by  W.  T.  Henlev's  Telegraph 
Works  Co.,  Ltd. 
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On  UcLuU'i-  12th  the  plant  ua.s  iiiauyuratud  by  Aid. 
W.  F.  Cooke,  chaiiiuun  of  the  Electricity  Comuiittee,  in 
the  presence  of  a  larfje  gathering  of  members  of  the 
Town  Council,  Corporation  officials,  and  representatives 
fioni  neighbouring  authorities. 

The  Mayor  (Councillor  II.  W.  Gibson)  presided,  and 
explained  that  Nelson  would  now  be  able  to  provide 
electricity  not  only  for  the  town's  use,  but  for  neigh- 
bouring authorities  in  addition.  He  acknowledged  the 
debt  they  owed  to   Colne   and   Burnley   for  their   assist- 


ance ilijiiiig  liie  trouble  tliey  had  liad  with  their  old 
electrical  plant. 

Aid.  Cooke  reminded  the  visitors  that  in  the  weaving 
establishment  of  Messrs.  J.  Nelson  i!k  Sons  they  had  the 
largest  weaving  shed  in  the  world,  which,  he  added, 
was  driven  by  electricity. 

Major  Coulson  (Brush  Electrical  Engineering  Co., 
Ltd.),  on  behalf  of  the  contractors,  presented  to  Aid. 
Cooke  a  silver  salver  to  mark  their  pleasant  association 
during  the  extension  of  the  electrical  undertaking. 


THE    CANNOCK     U.D.C.     ELECTRICITY     UNDERTAKING. 


An    Interestin^r    Bulk    Supply    Scheme. 


The  inauguration  of  electricity  supply  within  the  Can- 
nock Urban  District  Council's  area,  the  official  ceremony 
in  connection  with  which  took  place  on  the  18th  inst., 
will  have  an  important  influence  on  the  future  progress 
and  development  of  the  district  generally.  The  Cannock 
Council  sectired  the  necessary  powers  as  far  back  as 
11)01,  but  not  until  two  or  three  years  ago  did  it  appoint 
Messrs.  Arthur  Ellis  &  Partners,  of  Cardiff,  as  its  con- 
sulting engineers  to  advise  generally  with  regard  to  the 
scheme. 

The  total  estimated  cost  of  the  scheme  was  £82,572. 
and  in  connection  with  the  first  section  of  it  the  Council 
made  application  to  the  Electricity  Commissioners  for 
a  loan  sanction  of  £36,753.  Of  this  amount  the  Com- 
missioners sanctioned  the  borrowing  of  £27,000  on 
account,  subject  to  further  loans  that  may  be  required. 

The  Cannock  area  of  supply  is 
situated  in  the  North-West  Midlands 
Electricity  District,  and  it  repre- 
sents a  very  important  part  of  the 
larger  district.  The  Electricity 
Commissioners  have  accordingly 
sanctioned  an  agreement  under 
which  Wolverhampton  Corporation 
supplies  Cannock  in  bulk  upon 
terms  which  will  permit  it  to  distri- 
bute from  the  sub-station  at  Queen 
Street  at  rates  which  are  considered 
to  be  most  reasonable. 

The  power  transmitted  will  be  the 
usual  3-phase,  a.c.  at  30,000/33,000 
volts.  This  will  be  controlled  from 
the  Queen  Street  sub-station,  at 
which  the  voltage  is  reduced  to  6,600 
volts  for  distribution  by  means  of 
high-pressure  cables  laid  within  the 
district  to  meet  the  requirements  of 
collieries  and  industrial  works, 
whilst  arrangements  are  also  being 
made  whereby  (by  means  of  trans- 
formers) the  pressure  is  reduced  to 
400  and  230  volts  for  purposes  of 
distribution  upon  a  4-wire,  3-phase 
system  for  private  consumers. 

Wliilst  it  is  anticipated  that  in  the  very  near  future 
there  will  be  a  demand  of  something  like  5,000  kVA, 
it  is  interesting  to  note  that  it  has  been  computed  that 
there  is  a  potential  load  within  the  Cannock  area  of 
something  like  15,000  kVA.  Already  the  Council  has 
secured  two  important  consumers  in  the  West  Cannock 
Colliery  Co.,  Ltd.,  and  the  Cannock  and  Rugeley  Col- 
liery Co.,  Ltd.  Supply  to  the  first-named  was  given  on 
September  22nd  last,  whilst  the  Council  intends  proceed- 
ing with  the  work  necessary  to  afford  a  similar  supply 
to  the  Cannock  and  Rugeley  Colliery, 

The  provision  of  supply  in  bulk  from  the  Wolver- 
hampton Corporation  has  necessitated  the  laying  of 
about  n|  miles  of  e,h,ii,  cable  from  the  electricity 
works  at  Wolverhampton  to  the  sub-station  at  Queen 
Street.        The  cable  is  looped  in  and   out  of   the   Hollv 


Bank  Co.'s  new  Hilton  Pit,  which  is  to  be  totally  elec- 
tiically  driven,  and  is  about  4J  miles  from  Wolver- 
hampton. (A  6-mile,  33,000-volt,  0.2  sq.  in.  cable,  with 
Merz-Beard  pilot  protection  also  delivers  a  bulk  supply 
at  the  Ocker  Hill  station  of  the  Midland  Electric  Cor- 
poration for  Power  Distribution,  Ltd.) 

The  main  transmission  cable  is  a  0.2  sq.  in.  3-core 
cable  paper-insulated,  lead-covered,  and  steel-armoured, 
laid  direct  in  the  ground.  It  is  protected  by 
means  of  a  jiilot  cable  designed  to  work  on  the 
Merz-Beard  compensated  system,  the  pilot  cable 
comprising  also  conductors  for  use  in  connection  with 
a  telephone  system  which  will  ensure  direct  communica- 
tion between  the  Wolverhampton  Corporation's  genera- 
ting station  and  the  various  sub-stations. 

The  scheme  provides  for  a  6.600-volt  ring  main  right 


Fig,   1 ,— I^;rr.\nti  1,'2.50-kVA  :«.000/r).(500-V   Thansi-ohmehs, 


round  the  district.  This  ring  will  ultimately  be  sup- 
plied direct  from  the  sub-station  by  feeders  running 
radially  from  the  main  sub-station  to  various  sub-st-a- 
tions  along  the  ring,  so  that  ultimately  certain  local 
sub-stations  may  be  supplied  from  three  directions  and 
the  remainder  from  two  directions,  and  in  such  a  way 
as  to  secure  continuity  of  supply. 

At  present  the  equipment  of  the  main  sub-station 
comprises  four  33,000-volt  cubicles  and  operating 
panels,  one  of  which  is  the  incoming  feeder  jianel  belong- 
ing to  the  Wolverhampton  Corporation,  controlling  the 
main  bulk  supply,  a  metering  panel  of  joint  ownership, 
and  two  transformer  panels  for  controlling  tlie  supplies 
to  the  two  transformers,  which .  are  jirotected  on  the 
(;,E,r.  biased  system  (McColl  patents). 

The  6.600-volt   supply  is  obtained   by  means  of  two 
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1,250-kVA  transformers  connected  in  "  mesh  "  on  the 
33,000-volt  side  and  "  star  "  on  the  G,600-volt  side,  the 
neutral  point  being  earthed.  Two  transformers,  each 
of  125-kVA  capacity,  are  used  for  the  purpose  of  further 
reducing  the  pressure  to  400  and  230  volts  for  distribu- 
tion within  Cannock  town  itself. 

The  whole  of    the  main    sub-station    equipment  has 


cubicle  is  sub-divided  by  stonework  slabs  into  separate 
cells  in  order  to  secure  safety.  The  bus-bars  each 
occupy  a  separate  cell,  while  isolating  links  are  in 
another  division,  and  each  oil-switch  tank  has  an 
independent  compartment.  The  porcelain  insulators 
between  the  compartments  are  so  designed  as  to  prevent 
any  fumes  generated  in  the  oil-switch  compartment 
passing  to  any  other  compartment.  Each  phase  of  the 
oil  switch  is  in  a  separate  tank. 

The  oil  switches  (fig.  3)  have  a  maximum  breaking 
capacity  of  350,000  kVA,  the  total  break  per  phase  is 
12  in.  ;  the  head  of  oil  above  the  contacts  is  11  in.  ;  the 


Fig.  2.— Stoxewouk  .33,(k:kj-V  S\\  n 


i-^iG.  4. — G.E.C.  OiL-Swncii  Cu.mimji,  (Ikak. 


been  supplied  and  erected  by  the  General  Electric  Co. 


Ltd.,  the  transformers  (fi<j 
tured  by  Messrs.  Ferranti, 
The  33,000-volt,    6,600-volt, 


1)  liaving  been  manufac- 
Ltd.,  as  sub-contractors, 
and   -tOO-volt   mains  have 


** 
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Fio.  3.— G.E.C.  Oil  Switch. 

been  supplied  and   laid  by  the   British    Insulated   and 
Helsby  Cables,  Ltd. 

The  switchgear  was  manufactured  at  the  G.E.C. 
works  at  Witton ;  the  33.000-volt  stonework  cubicles 
(fig.  2)  are  built  upon  iron  framework,  each  unit  being 
separated  from  the  next  by  moulded  stonework  slabs, 
with  sheet-steel  doors   at  the  back   and    front.       Each 


volume  of  oil,  C6  gallons.  The  control  of  the  switches 
is  by  signal  levers  and  suitable  bell-crank  mechanism 
which,  together  with  the  instrument  panels,  are  shown 
in  fig.  4.  The  tanks  are  of  welded  steel  and 
lined  with  3-ply  birch — a  non-resinous  wood,  which 
is  absolutely  essential,  as  otherwise  the  resin  col- 
lects upon  the  contacts  and  may  prevent  their 
opening.  A  speed  of  break  of  the  contacts  of  5  ft.  par 
second  has  been  obtained.  When  opening  under  condi- 
tions  of   short  circuit  the  magnetic   blow-out   efEect  of 


Fig.  5.— The  6,(Mi-V  Switcihioahh. 

tlic  current  increases  the  speed  above  this  figure.  The 
moving  parts  of  the  switch  are  naturally  rather  heavy, 
and  an  air  dash-pot  is  provided  so  that  no  damage 
can  1)0  caused  by  the  switch  mechanism  being  suddenly 
closed . 

Soijie  details  of  the  G.E.C.  biased  system  of  protec- 
tion, as  applied  to  transformers,  should  be  mentioned. 
Protection  against  faults  of  any  kind,  including  leaks 
to  eartli,  between  phases,  and  even  between  turns  of  the 
same  pliase,  is  said  to  be  provided  by  this  system.  The 
main   underlying   principle    is  based    on    a  comparison 
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01  the  currents  that  enter  and  kave  the  various  wind- 
ings ;  but  by  the  special  refinement  introduced  in 
accordance  with  the  McColI  patent,  it  is  possible  to 
employ,  it  is  claimed,  unusually  sensitive  settings  for 
the  relays  to  avoid  the  danger  of  instability  upon  over- 
loads and  to  remove  the  necessity  for  very  exact,  and 
therefore  delicate  and  expensive,  apparatus. 

If  all  is  in  order  in  the  transformer,  the  entering  and 
le-iving  currents  are  in  constant  proportion,  the  current 
ratio  obviously  being  modified  by  a  leak.  Current 
transformers  at  either  end  of  the  windings  supply  pro- 
portionate currents  to  the  relays,  which  open  the  circuit 
breakers  when  a  derangement  occurs. 

The  special  feature  of  this  system  consists  of  restrain- 
ing the  action  of  the  relays  by  a  coil  excited  in  propor- 
tion to  the  load  current.  Thus,  the  fault  setting 
ircreases  with  the  load,  and  can  be  safely  made  suffi- 
ciently sensitive  to  act  in  response  to  a  small  leak 
without  introducing  the  likelihood  of  improper  tripping 
when  a  heavj'  overload  increases  all  the  currents  in  the 
circuits,  and  may  easily  swamp  a  moderate,  but  con- 
stant, setting.  The  importance  of  this  is  due  to  the 
fact  that  the  great  majority  of  transformer  faults 
oritrinate  as  small  leaks  between  adjacent  turns,  which 


to  the  pressure  necessary  for  its  own  purposes,  all  of 
which  has  been  carried  out  to  the  designs  and  specifi- 
cations of  the  company's  consulting  engineers  (Me.ssrs. 
Walter  Dixon  A  f'o.,  of  Glasgow). 

The  main  6,600-volt  cable  between  the  Council's  sub- 
station at  Queen  Street  and  the  sub-station  at  the  col- 
liery premises  consists  of  three  split-conductors  each  of 
0.10  sq.  in.  sectional  area.  This,  again,  is  a  paper- 
insulated  cable,  lead-covered,  wire-armoured,  and  laiii 
direct  in  the  ground  with  suitable  protection. 

It  is  estimated  that  in  the  immediate  future  at  tht- 
West  Cannock  Colliery  alone  there  will  be  a  demand  of 
.something  like  800  k'\'A,  whilst  the  requirements  ot  th« 
Cannock  and  Rugeley  Colliery  Co.  will  very  substan- 
tially add  to  this  demand,  so  that  almost  from  its  incep- 
tion the  undertaking  attains  considerable  importance, 
apart  from  the  supplies  to  other  consumers  at  Cannock, 
iiiclviding  public  lighting. 

The  demand  for  electricity  for  private  lighting  pur- 
poses has  already  been  such  as  to  justify  the  Council's 
decision  to  carry  out  an  extension  of  mains  along  the 
New  Penkridge  Road. 

Further  powers  from  the  Electricity  Conunissioners 
are  being  applied  for,  and,  if  granted,  they  will  enable 
the  Council  to  extend  the  use  of  electricity  over  a  much 
larger  area,  the  proposed  additional  area  of  supply 
embracing  such  districts  as  Cheslyn  Hay.  Great  Wvrlev, 
Huntington,  Penkridge,  Hatherton.  Brereton,  Rugeley, 
and  a  small  part  of  Brownhills.  The  area  of  supplv 
administered  by  the  Cannock  Council  as  at  present 
defined  has  a  length  from  east  to  west  of  about  six  miles 
and  a  breadth  from  north  to  south  of  about  three  miles, 
Init  this,  if  the  extension  order  is  granted,  will  be  in- 
II eased  in  lenirth  to  approximately  10  miles. 


FORTHCOMING     EVENTS. 


Electrical  Power    Engineers'   Association  (Southern    Division). — Saturdav. 

October  28th.     .\t  the   Hotel  Cecil.   Strand,  W.C.     .\t   5.30  p.m.   tor  6  p.m. 
Fourth  anntinl  .linn.  r. 

Paisley  Association  of  Electrical  Engineers.— Tuesday,  October  31st.  At 
the  Pnhice  Ti  a  Rooins.  .\t  7.30  p.m.  P.iper  on  "  Practical  Dvnamic  and 
Si.Tti.-    Balanoin-   of    Machinery."  by  .Mr.   F.   G.   O'Hagan. 

Institution  of  Railway  Signal  Engineers.— Wednesday.  N'ovetnber  Ist.  .At 
ihe  Institution  ol  Electrical  Engineers,  \icloria  Embankment.  W.C.  At  :» 
p.m.  R«.uni.;d  discussion  on  Mr.  Lascelles'  p.iper  on  "  Weissenbnich** 
Mgnal   System  on    the   Belgian    State    Railways." 


Institution  of  Electrical  Engineers. — Thursday,  November  2nd. 
tution     ..r     Electrical     Engineers.     Victoria      Embankment. 
In.iugural   .address  by  the   president  (.Mr.    F.  Gill). 


.•\t  the   Insti- 


(South-Mifjiand   Centre).— Students'   Sectiok. — Monday.    October   30th. 
It    Birmingham.     Paper  on    "Energy    Meters    Csed  on  a.c.   Systems,"   by 


Fig.  t).— The  40()-V  Switchbo.ard. 


ordinarily  have  to  continue  burning  the  insulation 
I'ntil  the  damage  is  sufficient  to  trip  the  less  sensitive 
relays. 

Overload  protection  may  also  be  alToriled  by  tlic 
.Mt'Coll  relays,  this  practice  lieing  adopted  in  the  case 
<>(  the  gear  at  Cannock.  The  rel.ays  are  shown  on  the 
front  of  the  operating  board  in  fig.  4. 

The  C,600-volt  and  400-volt  switchgear  is  enclosed  in 
slieet-steel  cubicles,  and  the  respective  boards  ai-e  illus 
trated  in  figs.  5  and  G.  Interlocking  arrangements 
render  it  impossible  for  the  isolating  links  to  be  opened 
until  the  oil  switch  is  in  the  "  off  "  position. 

In  .Tddition  to  the  sub-station  at  Queen  Street,  Can- 
nock, an  important  sub-station  has  been  provided  by 
the  West  Cannock  Colliery  Co.  at  its  premises  at  Hednes- 
ford,  to  which  the  Council  has  already  laid  the  main. 
Tliis  sub-station  will  control  the  distribution  of  the 
supply  throughout  the  colliery  premises  for  different 
purposes.  The  Cannock  Council  has  installed  in 
this  sub-station  switchgear  supplied  and  erected  by 
Messrs.  Reyrollc  &  Co.  to  the  specifications  of  the 
Council's  consulting  engineers,  whilst  the  Colliery  Co. 
has.  in  turn,  provided  somewhat  similar  switchgear  as 
well  as  transformers  for  reducing  the  6,600-vplt  supply 


(East    Midland    Sub-Centre).— Tuesday.    October  31st.    -M    the   Derby 
Technical  College.     .-It  7  p.m.     Paper   on   "  Electricity  in    Small   Houses," 

by  Mr.  J.  W.  Bcaudiamp. 

Chelmsford  Engineering  Society.- Thursday.  November  2nd.  At  the  E»st 
Anglian  Institute  of  .Agriculture.  At  7  p.m.  Paper  on  "  Effect  o(  Heat 
Tre.itment  on  th.-  Microstructure  ot  Steel,     by  Mr.  J.  G.  W"iddo»-son. 

,    November    2nd.     .\t    Burlington    House.     At    P 


Warrington    Electrical    Exhibition.— NovemU-r 

the    l.nipire    H.ill. 


nber    llth.     At 


and    White    City,    Shep- 


British  Electrical^  Development  Assooiation.— Salesmanship  Conference. 
I  ridiv.  Novenib,-r  3rd.  At  Caxton  Hall,  S.W.  At  7.30  p.m.  Paper  on 
"  l-ir.-s  .ind   Cookers    (Largel."  by   F.    H.    Howell. 

.ovember  Srd.      At    39,    Victori.^ 
'  Iwiminated     Springs,"    by     Mr. 
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To   enable   us  to   complete   replies   to    queries"   received    tbi» 
week  we  need  the  names  of  manufacturers  or  stirrher?  of  .•— 

Wade's  electrically-driven  saw. 
EoBSON  lamplocks. 
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NOTES. 

Ljungstrom's  Steam  Turbine  Locomotive. — Sveniika  Dag- 
bladet  learns  that  the  Ljimgstiom  «t<.'am  locomotive  has  now 
been  equipped  with  a  new  device  for  increasing  the  capacity 
of  the  condensers,  li-c.  so  that  the  locomotive  is  capable  of 
taking  steeper  gradients  than  hitherto  and  is  able  even  to 
develop  greater  power  than  any  corresponding  express  loco-  ■ 
motive  driven  by  a  piston  engine. — Hcufer's  Trade  Service 
(St(x>kliolm). 

Service  Notes. — It  is  officially  stated  that  officers  and 
other  ranks  of  the  Regular  Army.  Militia.  Territorial  Army, 
or  Officers"  Training  Corps  who  wish  to  install  private  wireless 
.sets  for  sending  or  receiving  messages,  are  subject  in  all 
respects  to  the  Postmaster-General's  regulations  goveinmg 
the  in.stallation  and  working  of  such  sets.  They  should  apply 
in  their  private  capacities  for  transmitting  or  receivmg 
liceuees  to  the  General  Post  Office,  which  will  treat  their 
applications  on  the  same  lines  as  those  received  from  raeni- 
l«<-rs  of  the  public  generally.  The  War  Office  accepts  no 
responsibility  for  wireless  sets  other  than  thosi-  held  on  the 
authorised   establishment   of   units.— 77ic    Times. 

Italian  State  Services  Condemned. — .A  correspondent  of 
The  Time^  siys  that  representatives  of  the  most  import^int  in- 
dustrial concerns  of  Italy  held  a  meeting  on  October  17tU,  at 
which  a  large  number  of  Senators  and  Deputies  were  present. 
After  a  hvely  discussion  the  meeting  passed  a  resolution  to  the 
effect  that  all  the  public  services,  such  as  the  railways,  posts 
and  telegraphs,  A-c,  now  in  the  hands  of  the  State  should  be 
handed  over  to  private  enterprise.  This,  it  was  said,  would 
greatly  improve  the  various  services,  and  at  the  same  time 
relieve  the  State  of  the  burden  of  the  losses  which  were 
being  incurred. 

Lecture — On  October  19th,  at  the  Hackney  Town  Hall, 
Mr,  L.  L.  Robinson,  the  borough  electrical  engineer,  delivered 
a  lecture  on  "  Hackney  Electricity  "  to  a  female  audience, 
rhe  lecture  was  followed  by  a  demon.stration  of  electric 
cooking. 

Electric  Steering  Gear. — .\t  a  meetinf*  of  the  Council  uf 
the  Yacht  Racing  As,sociati()ii,  the  opinion  was  expressed  that 
Mr.  R.  H.  Lee's  action  in  fitting  electric  steering  gear  to  his 
large  cutter  Terpsichore  was  contrary  to  the  spirit  of  the  Asso- 
ci.at ion's  rules. 

Wave  Transmission.— On  Monday  last  the  claim  of 
-Messrs.  Walter  lladdon  and  G.  Gonstantinesco  for  the  use 
<luriug  the  war  of  the  C.C.  interrupter  gear  for  firing  bullets 
lietween  the  revolving  propeller  blades  of  aeroplanes  was 
brought  before  the  Royal  Conmiission  on  .\ wards  to  Inventors. 
t-Jver  3U,UU0  of  these  gears  were  made  by  Messrs.  Dormans, 
of  Stafford,  during  the  war.  The  system  affords  a  convenient 
means  of  utihsing  electrical  motive  power  for  actuating  rock 
ilrills. 

The   Statistical   .Man. — (There    is    an    opinion    prevailini; 
among  technical  .staffs  that  the  function  of  accountancy  depart- 
ments IS  to  involve  the  former  in  as  much  arithmetical  com- 
plication with  regard  to  emoluments  as  is  humanly  possible.) 
From  an  age  quite  embryonic. 
I've  developed  quite  a  chronic 
Inclination  for  statistics 

With   regard   to  ;£  s  d  : 
.\nd  I  don't  mind  the  admission 
That  my  present  high  position 
Is  due  to  my  ambition 
!  To  promote  economy. 

Sol  warble  each  day. 
In  my  whimsical  way. 

As  I  whittle  and  wangle  and  plan  ; 
Oh,  I'm  a  statistical,  • 

Really  tight-fistical. 

Mystical,  twistical  man. 
I've  a  way  of  calculating, 
I'hat's  extremely  complicating. 
To  the  un.sophisticatei!, 

Ever-trustmg  employe. 
I'm  a  sphinx  who  stands  alone  as 
The  man  who  bear  the  onus 
Of  jumbling  up  the  bonus 

With  the  basic  salaree. 
So  I  chuckle  and  say, 
In  my  humorous  way. 

\\  hen  I  give  them  my  statements  to  scan, 
Oh,  I'm  a  statistical, 
.    Really  tight-tistical. 

Mystical,  twistical  man. 

.\\ON. 

Miners'  Lamps — In  the  "  Safet\  Lamps  Order  "  of  Sep- 
tember '21st,  19-J2  (H.M.  Stationery  Office.  9d.  net),  a  number 
of  miners'  electric  lamps  are  approved  for  general  use,  includ- 
ing the  "  T.K.,"  "  Lemaire. Fhor."  "  H.I..  "  "  dag,'    and 

"  Davis-Derby  "  types.  Several  patterns  are  approved  for 
special  purposes,  and  amendments  to  previous  orders  appear. 
An  apDendix  contains  lists  of  lamps  approved  to  date,  with 
amendments. 


Educational. — Wireless  in  London  Schools.— The  London 
Elementary  Education  Sub-Committee  recommends  the  inclu- 
sion of  wireless  telegraphy  in  the  curriculum  of  an  approved 
numbex  of  elementary  schools.  The  Sub-Committee  reports 
that  applications  have  been  received  from  certain  schools  for 
sanction  to  include  the  principles  of  wireless  telegraphy  m 
the  curricula  and  to  obtain  a  licence  from  the  Postmaster- 
Genei'al  for  the  installation  of  the  equipment.  The  equip- 
ment, it  is  stated,  is  made  by  the  boys  in  their  handicraft 
le.ssons.  So  far  permission  has  been  given  by  the  Sub-Com- 
mittee to  thirteen  schools,  and  it  has  made  a  limit  of 
twenty-hve   schools. — The   Times. 

R.N.D.  Engineers'  Dinner. — Tlie  fourth  annual  dinner  of 
the  Royal  Naval  Division.  Engineers.  Signal  Company,  will  be 
held  at  the  Engineers'  Clul)  on  November  l.Sth  at  6.30  for  7 
o'clock.  Mr.  G.  W.  riilditch  will  occupy  the  ehaii'.  Morning 
dress  will  l>e  worn.  Tickets,  10s.  bd.  each,  mav  be  had  fr(;ni 
Mr.  .T.  N.  Robert-sou,  -id,  Manor  Court  Road,  Ilauwell,  \\ . 

The  Jeffrey   Battery    Locomotive .An   interesting   desif<n 

of  "  arc-proof  "  batt<'ry  locomotive  that  has  been  approved 
by  the  U.S.  Bureau  of  Mines  for  operation  in  gaseous  mines 
is  descril>ed  in  the  Electric  Vehicle.  A  distinctive  feature  of 
the  Jeft'rey  locomotive  is  the  swinging  or  pivoted  battery  box, 
which  can  be  swung  through  90  deg.  When  the  battery  is 
swung  round  to  this  position  the  motors,  which  are  overhung 
outside  of  the  wheel  base,  are  accessible  for  inspection. 
Another  advantage  of  this  construction  is  that  it  makes  it 
necessary  to  disconnect  the  battery  from  the  locomotive  wiring 
in  order  to  swing  it.  When  such  a  locomotive  is  put  on 
charge  after  the  battery  box  is  swung  round,  the  electrical 
equipment  in  the  locomotive  has  no  connection  with  the  bat- 
tery ;  in  other  words,  the  battery  can  be  put  on  charge 
without  risk  of  any  co'ngection  being  made  with  the  locomotive 
wiring.  This  permits  the  locomotive  and  its  electrical  parts 
to  be  insi^ected  and  repaired  while  the  battery  is  being 
charged,  and  is  a  valuable  safety  device.  The  switch  box  com- 
partment, containing  an  ampere-hour  meter  and  charging 
plug  (in  normal  operation  there  is  no  arc  formed  in  this 
compartment),  is  constructed  just  to  give  mechanical  protei^- 
tion  to  the  electrical  parts.  This  cover  is  locked  with  a  pad- 
lock when  the  locomotive  is  sent  out  on  the  road.  On  the 
side  of  the  switch  box  is  a  compartment  in  which  renewable 
fuses  are  mounted.  The  main  sw'itch  handle,  which  Jirojects 
through  the  middle  compartment,  must  be  moved  dow'n  and 
out  of  the  way  before  the  fuse  box  compartment  can  b*v 
opened.  When  this  locomotive  is  out  on  the  road  and  blows 
a.  fu.se,  the  motorman  can  renew  the  fuse  only  after  he  has 
ojiened  the  main-line  switch,  disconnecting  the  battery  coui- 
plet-ely  from  all  of  the  electrical  equipment,  not  only  in  the 
.switch  box.  but  from  the  locomotive  proper.  All  electrical 
parts  in.side  the  switch  box  are  dead  when  the  main-line 
switch  is  open.  It  is  not  possible  for  a  man  to  touch  any 
live  part,  or  in  any  way  cause  an  arc  to  be  formed  while  the 
fu.se  box  lid  is  open.  The  British  agents  for  this  locomotive 
are  Messrs.  Hiigh  Wood  and  Co..  Ltd. 

New  French  Electric  Vehicles. — .\t  the  annual  Paris 
motor  show,  which  opened  on  October  5th  in  the  Grand 
Palais,  Champ.s-Elysees,  and  in  the  annexe  on  the  Esplanade 
des  Invalides,  a  new  5-ton  electric  motor  lorry  w'as  displayed 
by  Messrs.  Laporte,  Fils  i-  Cie..  of  Toulouse.  A  battery  of 
Tudor  accumulators  supplies  two  7i-h.p.  electric  motors  which 
drive  the  rear  road  wheels  through  reduction  and  internal 
gearing.  It  is  stated  that  the  nuiiiicipal  authorities  of  Toulouse 
have  half  a  dozen  Iiaporte  machines  in  operation  for  dust  col- 
lection purposes. 

A  feature  of  the  commercial  vehicle  section  of  the  show 
w'as  a  railless  trolley  motor  'bus,  constructed  by  the  firm  of 
Henri  Crochat ;  it  forms  one  of  a  number  which  has  been 
built  for  service  between  the  town  of  Modane  and  the  village 
of  Lanselebourg,  near  the  summit  of  the  Mont  Cenis  Pass, 
a  distance  of  about  twenty  miles.  The  vehicles  are  of  the 
single-deck  type  and  have  seating  .iccommodation  for  twenty- 
live   passengers. 

The  Electrical  Trades  Benevolent  Institution. — The  annual 
festival  of  this  Institution,  which  had  been  fixed  for  November 
loth,  has  had  to  be  postponed  owing  to  the  choice  of  that 
day  for  the  General  Election :  it  will  therefore  be  held  on 
Wednesday,  November  '29th,  at  the  Trocadero  Restaurant. 
London,  W.,  at  7.30  p.m.  Sir  James  Keronal  will  preside,  and 
ladies  will  be   present. 

The  objects  of  this  admirable  Institution,  of  which  the 
iiresident  is  Sir  David  Salomons.  Bart.,  M.I.E.E..  and  the 
hon.  secretary  is  Mr.  F.  B.  0.  Hawes.  A.M.Inst.C.E., 
M.I.E.E.,  are:  "To  grant  pensions  and  to  dispense  tem- 
porary relief  to  deserving  and  neoes.sitous  persons  who  are 
or  have  been  engaged  in  the  electrical  trade  in  the  LTnitod 
Kingdom,  as  employers,  managers,  teachers,  or  on  the  engineer- 
ing, designint;.  drawing,  sales,  or  office  staff,  or  in  any  other 
similar  capacities,  or  to  their  dependents." 

The  purpo.se  of  the  Festival  is  to  make  a  special  collection 
in  aid  of  the  funds,  which'  remain  far  below  the  level  that 
tliev  should  attain,  in  view  of  the  importance  of  the  industry 
and  the  needs  of  its  necessitous  meml)ers.  Tlie  persons  aided 
by  the  Institution  are  not  entitled  to  a.ssistance  from  other 
sources,  and  whilst  it  has  been  possible  up  to  the  present 
temporarily  to  relieve  all  urgent  cases,  mainly  out  of  the  small 
subscriptions  of  the  enrolled  members,  the  interest  on  invea**'' 
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funds  is  far  from  sufficient  to  provide  pensions  for  those  who 
are  incapacitated  for  further  work,  or  for  their  dependents. 
It  is  hoped,  therefore,  that  in  spite  of  the  hard  times  there 
will  be  a  generous  response  to  the  appeal  of  Sir  James  and 
the  committe*^  in  connection  witli  the  Kcstival. 

Large  Incande.scent  Lamps. — What  arc  claimed  to  be  the 
largest  iiicamlcscent  lamps  ever  made  are  produced  in  the 
[I.S.A.  and  are  intended  for  the  illumination  of  motion  picture 
.studios.  The  lamps  are  over  2  ft.  id  height  and  of  30-kW 
power  at  a  pressure  of  '2'20  volts;  they  are  rated  at  100,(JOO  c.p. 

Appointment!!  Vacant. — Chief  enj^ineer  (.£H8.52  +  hunus), 
for  the  Suilan  ( iiivernment  Posts  and  Telegraphs  Department; 
combustiDii  engineer  (,i'()*)(l),  for  the  Victorian  Electricity 
Commission  ;  charge  engineer,  for  the  Southend  Corporation 
Electricity  Department.     (See  our  advertisement  pages  to-day.) 

Ship's  Electric  Laundry — A  fully-equipped  electric  laun- 
dry is  one  i)f  the  outstanding  features  of  the  new  Cunard 
liner  Fruncoiiid.  whicl.  was  launched  on  October  '21st  from  the 
yard  of  Messrs.   Inhn  Brown  it  Co.,  Ltd.,  Clydebank,  Glasgow. 

Water  Power  and  Austria's  Recovery. — H.M.  Commercial 
Secretary  at  Vienna  (Mr.  O.  S.  Phillpotts)  takes  a  more 
hopeful  view  of  the  possibility  of  Austria's  economic  recovery 
than  is  generally  accepted.  In  his  report  to  July  this  year, 
which  has  been  issued  by  the  Department  of  Over- 
seas Trade,  he  states  that  Vienna  has  made  further  progress 
during  the  past  twelve  months  in  maintaining  her  iire-enun- 
ence  in  the  foreign  trade  and  iu  the  finance  of  that  part  of 
Europe,  that  the  general  trade  of  the  country  has  improved 
and  that  on  the  whole  Austrian  industries  have  been  working 
at  60  per  cent,  of  their  capacity. 

Of  German  penetration  the  most  notable  instance  is  the 
purchase  by  Hetr  Sfinnes  of  a  large  interest  in  the  Alpine 
Montan  Co.  The  loss  on  the  Government  munition  works, 
which  are  now  producing  other  goods,  aft'orded  an  oppor- 
tunity to  the  German  A. E.G.  to  take  over  the  largest,  viz., 
the  Woellersdorf  works,  on  a  fifty  years'  lease. 

With  regard  to  possible  hydro-electric  developments,  the 
report  points  out  that  the  exploitation  of  the  ample  unused 
water  power  in  the  Alpine  districts  and  in  'the  Danube  has 
from  the  beginning  been  recognised  as  an  obvious  method 
of  improving  the  economic  condition  of  Austria,  since  the 
trade-balance  is  weighted  by  the  necessity  of  importing  so 
much  coal  and  oil  from  abroad.  The  water-power  actually 
harnessed  by  the  end  of  1920  amounted  to  170,000  h.p.,  less 
than  10  pev  cent,  of  the  total  available,  while  Switzerland 
had  over  22  per  cent,  in  use. 

At  first,  after  the  war,  there  was  a  tendency  to  delay  work 
until  foreign  capital  could  be  found,  as  it  was  expected  that 
the  crown  would  .some  day  improve  in  value,  and  that  the 
Austrian  capital  invested  when  the  crown  was  low  would 
then  never  be  able  to  earn  dividends.  As,  however,  the 
crown  has  steadily  fallen  and  all  endeavours  to  attract  foreign 
capital  have  hitherto  proved  unsuccessful  (with  the  exception 
of  a  small  participation  of  German  and  Swiss  money  in  the 
Tyrol)  the  various  provincial  governments  have  now  founded 
.Austrian  companies,  part  of  the  capital  being  raised  by  the 
authorities,  part  by  the  banks,  and  part  by  the  public,  and 
construction  has  been  started  on  a  number  of  important 
works.  In  view  of  the  continued  depreciation  of  the  currency, 
it  is  doubtful  whether  enough  funds  can  be  raised  in  the 
country  to  complete  the  more  ambitious  schemes  that  have 
been  commenced,  and  the  exploitation  of  the  Danube  water- 
power  has  been  postponed   far  the  present. 

According  to  published  statistics,  ^t  large  works  which, 
when  completed,  would  yield  90,100  h.p.  were  under  construc- 
tion in  1921,  and  some  others,  such  as  the  Lower  .'Vustrian 
and  Styrian  provincial  schemes  have  been  commenced  since 
the  end  of  the  year.  The  99.400  h.p.  includes  thfe  federal 
railway  works  for  the  electrification  of  the  lines  in  Vorarlberg. 
the  Tyrol  and  Salburg.  the  provinces  furthest  from  coal 
supplies.  It  is  hoped  to  complete  these  in  five  years,  but 
the  electric  traffic  on  parts  may  be  started  in  }9QS  and  192-1. 
The  cost  of  construction  for  the  railway  electrification  is 
proving  very  many  times  greater  (in  crowns)  than  the  ori- 
ginal estimates,  and  like  most  other  govermneut  expenditure, 
is  being  paid  for  practically  by  the  printing  of  banknotes. 
The  electrical  engineering  and  locomotive  industries,  which 
are  well  developed  in  Austria,  have  received  large  orders  in 
connection  with  the  various  waterpower  .schemes. 

The  Professional  Clas.ses  Aid  CounciL— The  report  of  this 
body  f.ir  1921-22  shows  that  applications  for  help  were  made 
by  6'2()  persons ;  66  of  the.so  received  financial  assistance  and 
296  were  advi.spd.  The  accounts  .show  an  income  of  JB7,749. 
and  a  sum  of  ,f.-),413  expended  in  relief. 

Spain's  Hydro^electric  Power. — Recent  hydro-electric 
developments  in  Spain  are  detailed  iu  a  report  which  the 
I'nited  States  Commercial  .-Vftacln'  in  Madrid  has  made  to 
\\ashington.  The  important  new  installations  may  be  divided 
into  two  groups,  one  lying  in  the  province  of  Lcrida  and 
Gerona  and  aggregating  140.;)00  horse-power,  the  other  centre- 
ing at  the  falls  of  Dos  Aguas  and  of  the  Cinca  in  the  Ara- 
gonese   Pyrenees. 

.   An  estimated  total  of  .300.000  horse-power  of  hydro-electric 
installations  was  under  way   iu    Spain    at  the   beginning  of 


1921,  of  which  the  plant  of  the  RiegoB  y  Fuerzag  del  Ebro, 
at  Camarasa  Falls,  Lerida,  was  finished  during  that  year. 
Power  from  both  of  these  groups  is  transmitted  to  Barcelona 
at  110,000  volts.  At  the  beginning  of  this  year  the  hydr<j- 
electric  resources  of  Spain  m  actual  exploitation  were  esti- 
mated at  from  oOO.WXj  to  mj.W)  h.p.  This,  says  the  Com- 
mercial .\ttache,  is  only  about  one-tenth  of  the  potential 
energy   possible  of  development. 

As  the  consumption  ol  electrical  energy  mcreases  in  the 
capital  and  other  large  cities  of  Spain  through  the  exU-nsioii 
of  electric  hghtmg  and  railway  electrification,  and  the  use 
ol  electricity  in  manufacturing,  the  .scarcity  of  power  is  mure 
and  more  in  evidence.  At  the  .same  time  the  public  is  demand- 
ing   better  traction   facilities. 

It  cannot  be  .said  that  the  Spanish  Government  has  adopted 
a  f'?^o"''=''j'e  attitude  towards  the  eiforts  to  create  enterprises 
which  are  urgently  needed  und  would  help  the  economic 
progress  of  the  country.  By  a  Royal  Decree  of  June  last 
year,  concessions  for  the  exploitation  of  hTdro-electric  power 
wjU  bo  granted  for  7.")  years,  at  the  end  of  which  time  all 
the  works,  machinery,  tran.sportatiou  lines,  and  the  like 
will  revert  lo  the  State.  Protests  against  this  regulation 
have  been  made  by  the  electrical  enterpri.ses.  the  chambers  of 
commerce  and  industry,  by  foreign  embassies,  and  by  many 
other  groups  throughout  the  country,  and  it  is  hoped  that 
the  legislation  will  be  mo<lified. 

Other  legislation  which  has  been  contrary  to  the  interests 
of  the  development  of  these  national  industries  has  been  the 
raising  of  import  tariffs  on  machinerv,  material,  and  acces- 
sories, wluch  arc  necessary  for  these  electrical  enterprises  and 
are  not  produced  in  Spain.  AH  these  factors  will  undoubtedly 
retard  the  exjiloitation  of  Spain's  hydro-electric  resources. 

Manchester  ElectroHarmonic  Society.— The  opening  con- 
cert of  the  sea.son  was  held  at  the  Albion  Hotel.  Alanchester, 
on  Friday  last,  wheu,  owing  to  the  indisposition  of  the  presi- 
dent, Mr.  J.  A.  Robertson,  M.I.E.E.,  the  chair  was  taken 
by  Major  E.  J.  Hogan,  a  member  of  the  Executive  of  the 
Electro-Harmonic  Society  of  London,  who  opened  the  pro- 
ceedings felicitously,  and  conveyed  frat<?rnal  greetings  and 
congratulations  from  London  to  the  Manchester  Societv.  l"he 
Society  holds  its  concerts  on  the  thud  Friday  of  each  month. 
ajid  extends  a  cordial  invitation  to  visitors  who  may  be  in 
Manchester.  The  musical  direction  of  the  concerts  is  in  the 
eliicient  hands  of  Mr.  \V.  J.  Smith,  of  Jackson's  Row.  Man- 
chester. 

United  States  Electric  Vehicle  Market The  demand  for 

electric  trucks  during  September  was  reported  to  be  fairly 
good.  An  order  for  30  trucks  was  recently  placed  by  a. 
Brooklyn  bakery.  The  recent  increase  in  the  number  of 
inquiries  received  by  manufacturers  is  regarded  as  an  indica- 
tion that  the  advantages  of  electric  vehicles  for  liK'al  service 
are  becoming  more  generally  known.  The  Steiunietz  Electric 
Motor  Car  Corporation,  which  only  began  busine.-s  a  few 
months  ago.  sold  60  electric  cars  in  the  New  York  district 
during  ."Vugust.  This  company  is  exivrimenting  with  a  .5- 
passeuger  electric  car  of  a  new  type,  which  will  be  sold  for 
I. (Hill  dollars.  The  car  is  now  being  tested  and.  in  this  con- 
nection, one  of  the  company's  engineers  is  now-  in  England 
investigating  the  merits  of  a  new  type  of  battery  which  is 
said  to  lie  far  in  advance  of  anything  now  on  the  market. 
The  annual  electric  -show  was  opened  in  New  York  on  October 
7tli.  Owners  of  200  electric  trucks  announced  their  intention 
cif  being  represented  in  the  parade,  which  is  regarded  by  the 
industry  as  an  excellent  opportunity  to  show  the  increasing 
popularity  of  electric  vehicles  in  the  various  lines  of  industrial 
iicliviiy.  Electric  motor  truck  dealers  are  offering  a  prize  of 
I. fllNt  dollars  for  an  advertising  slogan  to  be  u.sed  in  future 
electric  vehicle  publicity  campaigns.  Twenty-nine  electric 
trucks  and  passenger  cars,  valued  at  3.^.9.54  dollars,  were  ex- 
ported from  the  United  States  in  July.— /.Vi(<cr's  Trade 
Srrrirc    (New  York). 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers. — Ordinary  Mketi.ngs. 
— .Vccording  to  present  arrangements,  the  following  are  the 
details  of  ordinary  meetings  for  the  new  session  : — Novem- 
ber 2tvd,  Presidential  Address.  Mr.  F.  Gill;  November  16th. 
'  The  Improvement  of  Power  Factor,"  by  the  late  Dr.  G. 
Kapp  (to  be  read  by  Prof.  M.  Walker);  November  30th. 
"  Domestic  Loiid  Building,"  by  Mr.  W.  A.  Gillott;  December 
7th.  "  The  Possibilities  of  Transmission  bv  I'nderground 
Cables  at  100.000/1.5tl.(XX)  Volts,"  by  Mr.  A.  M. 'Taylor;  Decem- 
ber 14th.  "  Electric  Arc  Welding  Apparatus  and  Ecpiipment." 
by  Mr.  .1.  ('aldwell:  January  Ith.  192:1.  "  Variiible-s|Kvd  a.e. 
Motors  without  Commutators."  by  Mr.  F.  Cii>edv  ;  January 
l.-^tb.  "  Works  Production,"  by  Mr.  G.  H.  Nelson:  February 
6tb,  .\niuial  Dinner:  the  next  six  meetings  remain  open. 
May  10th.  Fourteenth  Kelvin  Lecture,  by  Dr.  J.  .\.  Fleming, 
b'.R.S. ;  May  31st.  .Annu.il  General  Meeting. 

WiKELESs  Section.— The  following  meeeliug  has  been  ar- 
ranged :— November  8th.  "  The  Effect  of  I^x-al  Conditions  on 
Radio  Direction  linding  Installations,"  by  Messrs.  R.  L.  Smith- 
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Ko;*.   M.Sc,  and  R.   H.    H.irtieKt.  B.Sc.     llioro  will  he  >oven 
other  meetings,  details  of  which  will  be  announced  later. 

Informal  Meetings. —  fhe  informal  discussions  will  be  as 
follows  :^XoTem  her  tith,  "The  Importance  of  Commercial 
Knowledge  to  the  Engineer."  opened  by  the  I'resident;  No- 
vember -Jith.  ■Electric  fjight  Wiring  '  (Mr.  F.  .T.  Pearce); 
December  4th.  '  An  Electrical  Installation  at  a  Model  Farm  " 
(Mr-  V.  .\.  Sclater):  Deceml>er  ISth.  "Time  Switches"  (Mr. 
E.  C.  Sharp).  January  .^th.  i;>2:^.  ""  The  Protection  of  Inven- 
tions by  Letters  Patent  "  (Mr.  E.  W.  Moss) ;  '"  Insulators  and 
Insulating;  Matejials  "  (Mr.  A.  O.  Warren):  February  'Xth. 
Smokin;;  Concert.  There  are  to  be  five  other  meetings; 
details  will   be  announced  later. 

Institution  of  Production  Engineers. —  The  first  meeting  of 
the  session  wa«  held  at  the  Royal  Automobile  Club  on  October 
•Jith.  when  the  president.  Mr.  Mas  R.  Lawrence,  M.I.Mech.E.. 
delivered  his  address,  which  took  the  form  of  a  review  ot  the 
Institution's  work  and  future  aims.  He  made  a  number  of 
sufige.stions  for  furthering  the  Institution's  objects  and  increas- 
ing its  membership,  as.  for  instance,  the  establishment  of  pro- 
\"ineial  branches,  the  inclusion  of  costs  and  seUing  prices  within 
it«  purview,  and  maintaining  an  atmosphere  of  inform-ility  at 
its  meetings. 

Institution  of  Rubber  Industry. — .\t  a  meeting  of  the 
Manchester  Section  of  the  Institution  on  October  16th,  a  paper 
entitled  "  Symbolic  Rubber  "'  was  read  by  Mr.  D.  F.  L.  Zorn. 
chairman  of  the  Rubber  Shareholders'  Association.  The  paper 
was  described  as  "  Some  Philosophic  Questions  Reviewed  in 
the  Light  of  Modern  Knowledge." 

Chelmsford  Engineering  Society. — On  October  12th,  at 
the  East  Anglian  Institute  of  Agriculture.  Mr.  Borlase  Mat- 
thews gave  an  illustrated  lecture  on  "  Electricity  Applied  to 
Agriculture."  Various  types  of  electrical  ploughing  machinery 
were  explained,  also  methods  of  making  hay  from  stacks  of 
wet  grass  by  electrically  blowing  air  through  them.  The 
electroculture  of  crops  by  the  "  corona  "  effect  from  overhead 
wires  was  explained,  and  it  was  claimed  that  this  method 
resulted  in  a  10  per  cent,  increase.  It  was  shown  that  chaff 
cutting,  sheep  shearing,  milking,  butter  making,  and  in  fact 
any  operation  requiring  a  rotary  motion,  could  very  conveni- 
ently be  carried  out  by  means  of  electricity.  Poultry  rearing 
also  provided  opportunities  for  the  use  of  electiicity. 

On  October  18th  a  paper  was  read  on  "  Payment  by  Results.  " 
by  Mr.  J.  E.  Powell,  who  said  that  no  system  of  payment  h\ 
results  should  be  adopted  unless  it  ensured  industrial  content 
as  well  as  commercial  success.  Old  piece-work  systems  failed 
generally  through  the  cutting  of  rates.  Usually  this  mas  neces- 
sary, because  the  piece-work  rates  were  fixed  on  the  old  time 
basLe.  The  time  allowed  for  a  job  was  vitally  important.  If 
an  hour  was  allowed  for  a  job  which  should  take  -54  minutes. 
an  increase  of  10  per  cent,  in  the  cost  of  labour  was  thi' 
result.  .-V  discussion  followed,  after  which  Mr.  Powell  answered 
the  questions  raised. 

Edinburgh  Electrical  Society. — On  October  21st  the 
Society  visited  the  works  of  Messrs.  Brunton  at  Mus.s<'lburgh. 
The  members  were  received  by  Mr.  .\dani  and  other  gentle- 
men of  the  staff  and  conducted  through  the  various  depart- 
ments. After  inspecting  the  wire-drawing,  the  steel  ruix- 
works,  and  the  galvanising  rooms,  the  members  assembled 
in  the  power-house,  where  Mr.  .1.  Walker  gave  a  short 
descriptive  address.  The  extensive  new  laboratories  were  next 
visited,  and  demonstrations  of  tensile  and  fatigue  testing  were 
given. 

Institute  of  Transport. — .\t  a  meeting  held  on  .September 
13th.  a  number  of  railway  and  tramway  officials,  as  well  as 
others  connected  in  various  ways  with  transportation,  were 
admitted  to  the  various  grades  of  membership. 

South  African  Institute  of  Electrical  Engineers. — The  ^.^old 
liiedal  of  the  Institute  for  the  year  1!I2I  Ikis  lu-eri  awarded 
to  Mr.  Bernard  Sankey  for  his  paper  on  "  liciidorci'd  ( 'iiiurctc 
Poles  for  Overhead  Line  and  Traction  Work    " 


OUR     PERSONAL     COLUMN. 

The  Eti'tore  inrifr  rlrctrical  engineen-.  whether  connected 
u-ith  the  technical  or  the  commercial  fide  of  the  profension 
and  industry,  nho  electric  tramvay  and  railway  officiah.  to 
keep  render^  .-t  ll,i-  El ti-trtcal  Review  pouted  ns  f..  their 
movement 


.\ll(.  .\.  <•  Ellis  has  rf. signed  the  post  of  honorary  sccictai\ 
<4  the  North-W'estem  Centre  of  the  Institution  of  Electrical 
Engineers,  and  Mr.  .\.  B.  Mallinson.  of  Worsley  Street.  Sal 
ford,  has  .succeeded  him. 

Mr.  A.  H.  Banks,  late  chief  assistant  to  the  town  clerk 
of  Manchester,  has  been  appointed  clerk  to  the  South-Eaet 
Lancashire  Electricity  .Advisory  Board  at  a  salary  of  £800 
rising  by  annual  increments  to  £1.000  per  annum.  Mr.  Bank.? 
has  for  somo  three  years  acted  for  the  electricity  employers 


m  the  >>onh-Western  .Viea  m  all  mdustiiai  negotiations,  and 
upon  the  issue  of  the  Commissioners'  notice  delimiting  the 
SouthEast  l^ncashire  Electricity  District  he  was  requested  to 
act  as  honorary  secretary  to  the  conference  which  prepared 
the  scheme.  ITie  conference  some  months  ago  elected  the 
-Vdvisory  Board,  which  is  operating  voluntarily  in  all  respects 
a.s  though  Parliament  had  confimied  the  Order,  lliat  lieiug 
.so.  the  Board  desired  to  appoint  a  clerk  who  would  be  entirely 
their  officer  and  not  connected  with  a  constituent  authority. 
Ihe  appointment  was  made  unanimously,  and  the  Board  ex- 
pressed the  desire  that  Mr.  Banks  should  continue  to  act  for 
the  electricity  employers  in  relation  to  industrial  negotiations, 
A-c. 

Mb.  Barnk.s  has  been  appointed  chief  a.ssistant  engineer  to 
the  Manx  Electric  Railway  Co.  He  was  trained  under  the 
chief  engineer.  Mr.  Edmundson,  and  afterwards  became 
general  suixrintendent  ot  the  Calgary  Power  Co..  Canada. 
Since  1916  he  has  been  second  electrical  engineer  of  the  W'hitc 
Star  S.S.  Maicstic. 

The  Edinburgh  Town  (Jouncil  has  increased  the  salary  of  the 
deputy  tramways  manager,  Mr.  Fitzpayne,  from  JE580  to  £660, 
and  that  of  Mk.  M'Leod,  of  the  traffic  department,  by  £UHJ 
a  year. 

Professor  William  Cramp,  D.Sc.,  who  has  been  elected 
chairman  of  the  South-Midland  Centre  of  the  Institution  of 
Electrical  Engineers  (he  delivered  his  address  on  Wed- 
nesday last),  holds  th<-  Chair  of  Electrical  Engineering 
at  the  I'niversity  of  Birmingham.  Prof.  Cramp  commenced 
his  career  with  Messrs.  Ferranti,  Ltd.  ^e  served  a  five-years' 
apprenticeship  and  was  then  engaged  as  a  tool-maker,  rising 
to  be  foreman.  Subsequently  he  entered  the  firm's  drawing 
office,  eventually  becoming  assistant  to  the  works  manager 
and  then  outdoor  erector.  In  1901  he  left  HoUinwood 
to  take  up  the  position  of  lecturer  in  electrical  design 
and  demonstrator  under  Prof,  .\yrton  at  the  Central  Technical 
College.  South  Kensington.  He  left  this  post  to  establish  a. 
consulting  practice  in  1906.  first  in  London,  eventually  remov- 
ing to  Manchester.  Mr.  Frith  joined  him  in  1914,  and  thuj 
was  established  the  firm  of  Cramp  i  Frith,  which  is  still 
carried  on  under  the  same  designation,  although  Prof.  Cramp 
is  no  longer  a  partner.  When  the  late  Prof.  Kapp  resigned 
the  Chair  of  Electrical  Engineering  at  Birmingham  Univcrsit\ 
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in  1919.  Prof.  Cramp  was  chosen  to  succeed  him.  While  in 
Manchester  Prof.  Cramp  lectured  during  a  period  of  five  years 
on  electrical  design  at  the  College  of  Technology,  and  obtained 
the  M.Sc.  degree  of  that  institution.  For  his  research  work 
Prof.  Cramp  was  granted  the  degree  of  D.Sc  by  the  University 
of  Manchester;  it  ^a,x  his  penchant  for  research  which  led 
him  to  abandon  consulting  work  for  the  Birmingharn  chair, 
which  afiords  him  .implo  opportunities  for  exercising  his  recog- 
nised talenti"  in  this  direction.  Prof.  Cramp  also  holds  the  degree 
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of  -M.Sc.  (Birmingham);  he  was  chninnan  of  the  Korth- 
Western  Centre  of  the  I.E.E.  in  l'Jll-12;  in  19'.il  ho  dcUvered 
the  James  Watt  anniversary  lecture  at  Greenock;  and  in 
the  feame  year  he  was  avvanicd  the  silver  medal  of  the  Roj'al 
Society  of  Arts  for  research  work  in  connection  with  pneumatic 
conveying.  Pnif.  Cramp  has  made  many  contributions  to 
the  literature  of  technical  science  ;  mention  may  be  made  of 
a  paper  presented  to  the  British  .Association  in  l'J03  on  single- 
phase  repulsion  motora;  "_  Magnetic  Leakage  and  its  Etl'cct 
m  Electrical  Design,"  which  iTceived  a  special  I.E.E.  pre- 
mium; and  the  descriptions  of  the  Oamp  single-phase  motor 
which  appeared  in  the  Electjucal  Kbview  in  IdOQ  and  1907. 
The  following  books  also  stand  to  Prof.  Cramp's  credit :  — 
■'  Continuous  Current  Armature  Windings,"  "  Continuous 
Current  Machine  Design,"  ami,  in  eollabonition  with  Dr.  C. 
P.  Smith,  '■  Veetors  and  Vector  Diagrams  in  the  Alternate 
Current  Circuit."  The  last  was  translated  into  German,  in 
191'2,  by  Emil  Waltz. 

Mr.  13.  Welboukn,  who  is  this  year's  chairman  of  the 
Liverpool  Sub-Centre  of  the  Institution  of  Electrical  Engi- 
neers, and  dehvers  his  address  on  November  6tli, 
received  his  early  technical  training  at  King's  College, 
London,  at  a  time  when  the  late  Dr.  John  Hopkinson  was 
Professor  of  Electrical  Engineering  there.  He  became  an 
Associate  of  the  College,  and  was  appointed  student  demon- 
strator in  the  Siemens  laboratory.  Subsequently  he  became 
a  pupil  at  the  works  of  Messrs.  W'illans  &  Robinson,  Thames 
Ditton,  later  securing  the  post  of  electi-ical  engineer  to  the 
Electro-Chemical  Co.,  Ltd..  St.  Helens.  In  1900,  Mr.  Wel- 
bom-n  joined  the  contract  department  of  the  British  Insulated 
Wire  Co.,  Prescot,  and  from  that  time  to  the  present  day 
he  has  remained  with  the  firm  which  is  now,  of  course,  the 
British  Insulated  &  Helsby  Cables,  Ltd. ;  he  has  been  con- 
tract manager  for  the  past  '20  years. 

During  the  European  war,  Mr.  Welbourn  was  a  member 
of  the  Lancashire  Anti-Submarine  Committee.  He  has  been 
closely  identified  with  the  development  of  pai)er-insulated 
cables  for  high-pressure  work,  and  serves  on  various  commit- 
tees of  the  B.E.S.A.  and  B.E.I.R.A.  Mr.  Welbourn  was 
vice-chairman  of  the  Lancashire  A  Cheshire  Linking-up  Com- 
mittee of  Engineers,  which  published  two  reports  that  at- 
tracted a  great  deal  of  attention. 

Mr.  Welbourn  is  also  familiar  to  our  readers  as  a  prominent 
and  active  member  of  the  Institution.  He  has  been  a  member 
of  the  Council  for  three  years,  and  is  a  past-chairman  of  the 
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Manchester  Local  Section.  Among  his  conti'ibutions  to  elec- 
trical engineering  literature  are  a  paper  on  "  British  Prac- 
tice in  the  Construction  of  Overhead  Transmission  Lines," 
and  an  address  on  "  Electrolytic  Copper  as  used  for  Elec- 
trical Work,"  delivered  before  the  I.E.E.,  and  a  paper  read 
before  the  Institution  of  Mining  Engineers,  on  "  Copper  and 
.Aluminium  Overhead  Lines  and  Insulated  Cables."  Mr. 
Welboui'ji  i»  swiiQtiiias  ♦fa'*  tlebe  ti'nttar  "  snd  h«J  iwn 
a  great   deal  of  Europe,   Canada,  and   the   T'nited   States. 


-Vt  FleutW'X>d  Council,  on  October  19lb,  it  was  decided  that, 
subject  to  the  electrical  engineer  and  manager  remammg 
for  three  years,  the  miuiiiium  scale  of  salaries  recjinmi n'l.  ■! 
for  chief  electrical  engineers  by  the  National  Ab.y>ciati'/n  be 
adopted.  Mk.  W.  Knowles  moved  the  matter  back,  tiaiing 
that  when  they  saw  other  public  bodies  cutting  down  exiK;n,^^^ 
and  economising,  he  felt  it  was  not  a  time  for  them  to  be 
increasing  salaries.     This  motion,  however,  was  defeated. 

Mk.  A.  \V.  Gausbv,  who  has  been  15  years  chief  Bujiply 
salesman  in  the  Sheffield  area  for  the  Metropolitan-Vicker.s 
Electrical  Co.,  Ltd.,  has  now  been  appointed  supply  leader 
for  the  Cardill'  area  of  the  company.  Mr.  Gadsby's  duties  in 
the  Shettield  area  have  now  been  taken  over  by  Mr.  H. 
Cirdlestone,  lately  with  the  British  Thomson-Houston  Co.,  Ltd. 

It  is  stated  by  a  Liverpool  pai>er  that  Mr.  Percival  H. 
Powell  has  been  appointed  to  the  newly-created  Chair  of 
Electrical  Enginceimg  at  the  School  of  Engineering,  Canter- 
bury College,  New  Zealand.  He  was  educated  at  the  Liver- 
pool College,  and  proceeded  to  Liverpool  University,  where 
he  took  the  degree  of  B.Sc.  with  first-cia.ss  honours  in  Engi- 
neering and  afterwards  obtained  the  degrees  of  M.Sc.  and 
M.Ens-  He  was  awarded  a  r'niver.sity  Fellowship,  a  Univer- 
sity Scholarship,  and  was  the  first  liolder  of  the  "  David 
Rew  Memorial  "  Research  Scholarship  in  Electrotechnics.  He 
is  a  member  of  the  In.«titution  of  Electrical  Engineers  and  of 
the  American  Institute  of   Electrical  Engineers. 

Mr.  a.  E.  Izant,  having  relinquished  his  ix>sition  with  the 
Metallic  Electrical  Engineering  Co..  Ltd.,  is  shortly  taking 
up  the  position  of  representative,  on  the  South-East  Coast, 
for  the  Cable  Accessories  Co.,  Ltd.,  Tipton,  Staffs. 

Mr.  Victor  Delebecqi-e  terminated  his  agreement  a^ 
general  manager  of  the  Walsall  Electrical  Co.,  Ltd..  Walsall, 
last  week,  after  l'2i  years'  engagement.  Mr.  Delebecque  in- 
forms us  that  he  is  now  making  other  arrangements  for  manu- 
facturing his  specialities,  and,  pending  these  arrangements, 
communications  for  him  should  be  addressed  to  .\sh  Villa, 
Sandwell   Street,   Walsall. 

The  Council  of  the  British  Cast  Iron  Research  Association 
has  offered  the  important  position  of  Director  of  Research  to 
the  Association  to  Dr.  Percy  Longmuir,  of  Sheffield.  He 
has  accepted,  and  will  take  up  his  duties  on  November  1st. 

On  and  after  November  1st.  the  address  of  Mr.  \V.  M. 
Selvey  will  be  66,  Victoria  Street,  Westminster,  S.W.  1. 
The  new  telephone  number  is  "  Victoria,  '2&1." 

Mr.  W.  J.  Salaman,  late  director  of  the  Millwall  Engineer- 
ing Co.  and  other  companies,  has  joined  Messrs.  Henry 
Joseph  tt  Co.  as  an  active  partner,  and  will  have  charge  of 
sales  and  agencies. 

Mr.  G.  "rERRELL,  M.P.,  has  been  re-elected  president  of  the 
National  L'nion  of  Manufacturers. 

Amongst  the  members  of  the  new  Cabinet,  whose  appoint- 
ment the  King  approved  on  Tuesday,  is  Sir  Philip  Llotp- 
Greame,  president  of  the  Board  of  Ti-ade.  Offices  which  rc^ 
main  to  be  filled  are  those  of  Postmaster-General.  Minister  of 
Transport,  and  director  of  the  Overseas  Trade  Department. 

Obituary.— Mr.  Fernand  Espir.— We  regret  to  record  the 
death,  which  occurred  on  October  18th  at  a  nursing  home,  of 
Mr.  Fernand  Espir,  of  3,  East  India  Avenue,  London.  E.C. 
Mr.  Espir.  who  was  in  his  59th  year,  was  an  importer  of 
electrical  wire  and  appliances,  and  was  sole  agent  for  the 
Tr^fileries  et  Lamtnous  du  Havre  and  the  Soci^te  .\nonyme 
des  Anciennes  Usines  de  Fuisseux. 


NEW     COMPANIES     REQISTERED. 


Whiteside,    Bloomfleld    &    Co.,  Ltd.    (185,016).— Private 

company.  Registered  October  13th.  Capital.  £500  in  £1  shares.  To  carry 
on  the  business  of  manufacturers  of,  and  dealers  in  motor  accessories. 
wireless  equipment,  ic.  The  first  directors  are :— H.  S.  Whiteside,  "  Garrick 
Villa,"  Hampton-on-Thame«;  W.  S.  R.  Bloomfield,  187,  Oakwood  Court. 
Kensington,  VV.14:  R.  Crook,  79,  Manor  Road,  Richmond,  Surrev.  Registered 
office  :   10,    Low«r    John    Street,    Regent   Street,    W. 

Auto-Bulbs,   Ltd.   (184,991).— Private    company.      Re^is- 

tcred  October  13lh.  Capital,  £K)0  in  fl  shares.  To  carry  oii  the  business 
of  manufacturers,  importers,  and  distributors  of  electric  lamps,  electric  light 
titlings,  and  electrical  appliances  and  apparatus,  &c.  The  first  directors  are  ;— 
G,  R.  Boyle,  2,  Chillingworth  Gardens,  Strawberry  Hill,  Middlesex  (sales 
manager  of  Perm-a-Grip,  Ltd.);  Dorothy  Montrose.  iSA,  High  Roiid,  Lee. 
S.E.13.  No  qualification  necessary.  Secretary:  C.  Lazarus.  Registered  officr 
U-17,    Holburn    Viaduct.    E.C. 

Newcastle  Carbide  Co.,  Ltd.  (185,006).— Private  companv. 

Registered  October  13th.  Capital,  £500  in  £1  shares.  To  carry  on  tli,- 
business  of  manufacturers  of,  and  dealers  in  carbide  of  calcium  and  simitai 
products  or  products  arising  therefrom,  electro-chemical  products  and  apparatus, 
electric  plant,  &c.  The  first  directors  are  :— Mrs.  E.  \.  Bingham,  C.  H. 
Bingham,  and  C.  H.  Bingham.  Junr..  all  of  2,  Kingswood  Road,  Upper  Nor- 
wood, S.E.  Registered  office:  Room  223,  Mansion  House  Chambers,  11, 
IJucen   Victoria    Street,   E.C. 

'  Bristol    Carbide    Co.,   Ltd.   (184,993).— Private  companv. 

K.-sisltred  October  13th.  Capital,  £500  in  £1  sh.lres.  To  carry  on  the  busint- 
of  inimufacturers  of.  and  dealers  in,  carbide  of  calcium  and  similar  produ.  :^ 
or  products  arising  therefrom,  electronrhemical  products  and  apparatus.  clex:tii. 
plant.  &c.  The  first  directors  are  :— Mrs.  E.  A,  Bingham,  C.  H.  Bingham,  an,l 
C.  H.  Bingham,  Junr.,  all  of  2.  Kingswood  Road,  Upper  Norwood,  S.K. 
Solicitors  :  Chas,  Bingham  &  Co..  11,  Queen  Victoria  Street,  E.C. 

P.  Adair,  Ltd.  (186,086).— Private  companv.     Registered 

October  17th.  Capital,  £500  in  £1  shares.  To  carry  on  the  business  of 
import  and  export  merchants,  consulting,  mechanical,  and  electrical  engineers, 
&c.  The  first  directors  are  :— G.  E.  K.  Adair,  "  Welleslev  House,"  Sloane 
Square,  S.W.  (director  of  Adair,  Wighton  &  Co.,  Ltd.);  P.'  Adair,  65.  Upper 
Gloucester  Place.  N.W.I  (director  of  Acme  Radio  Valve  Co..  Lid).  Secretary  : 
R.  E  Wvnn.  Registered  office:  St.  Andrew'.  House.  32-4,  Hoiboro  Viidurt, 
E  C.l. 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Indian  Electric  Supply  &  Traction  Co.,  Ltd. — Particulars 

filed  o(  IriJO.OOO  <]ib- mures,  authorised  May  2nd.  and  covered  by  trust  died 
dated  September  iilllh,  I'.l-Ji,  charged  on  l.ind  in  Cawnporc  and  the  company's 
undertaking  and  pro;Kriy.  present  and  future,  including  uncalled  capital,  but 
excluding  certain  spcified  premises,  plant,  machinery,  Xc,  the  whole  amount 
being  now  issued.     JVuslces  :  Beaver  Trust,  Ltd.    ' 

Elliott  Brothers  (London),  Ltd. — Satisfaction  to  the  extent 

of  £9.«)U  on  DitutT  Glh.  1W2,  of  debentures  dated  Julv  19th.  1916,  securing 
£30,000. 

Acme  Engineering  Co.  (London),  Ltd. — Debenture  datetJ 

October  10th,  1^J2,  to  secure  £o(K),  charged  on  the  company's  property,  present 
and  future,  including  uncalled  capital.  Holder;  J.  Lowe,  43,  Uloomsbury 
Square.  W.C. 

Madras    Electric    Supply    Corporation,   Ltd.— Particulars 

t  ;._-J  ol  £-*0*t.OUU  s-H-onti  debentures,  authorised  May  '2ath.  and  covered  b> 
iru-t  d.ed  dated  September  Jilth.  11122.  charged  on  the  electricity  underlakinKs 
:ind  all  purchase  monev.s  payable  on  any  purchase  of  such  undertakings  b> 
th.;  local  authorities,  government  or  otherwise,  under  the  statutory  powers, 
.ind  the  company*  undertaking  and  property,  present  and  future,  including 
uncalled  capital'.  The  whole  amount  i=>  now  issued.  Trustees  ;  Beavei 
Irust.  Ltd. 

Kidderminster   and    District    Electric   Lighting  and  Trac= 
tion    Co..     Ltd.    (.59,972).— Return    dated    Julv    6th.    192-_'. 

l_'apit:,[.  illKl.OUU  in  J.tXH)  pref.  and  5,111X1  ord.  shares  ol  £10  each.  3.1P0O  pi.  1. 
and   4.7tlO  orJ.   shares  taken   up.     £77.000  paid.     Mortgages  and   charges,  nil. 

Barnslev  and  District  Traction  Co.,  Ltd.  (72,96-2).— Return 

d.ited  Julv  5ih,  1922.  Capital.  ilOO.OOO  in  50.000  pref.  and  50,000  ord.  shar.  > 
of  i'l  each;  22.000  pref.  and  20.035  ord.  shares  taken  up.  442.035  paid. 
.Mortgages  and  charges  :  £20,578  debenture  stock  and  £29.000  second  deben- 
tures. (.\ccording  to  balance-sheet  dated  December  31st,  1921.  the  £29.000 
second  debentures   were  issued   to   bankers  as  collateral  security  for   overdraft.) 

Lancashire  Electric  Light  and  Power  Co.,  Ltd.  (77,202). 

-Return  dated  Mav  31st,  1922.  Capital.  f78<J.S3»  in  409.975  first  pref.,  137,5<IO 
7  per  cent,  pre!.,  and  152,3(H  ord.  shares  of  £1  each.  465,000  first,  pref., 
137,500  7  per  cent.  pref..  and  152.363  ord.  shares  taken  up.  £1  per  share 
called  up  on  the  first  and  7  per  cent.  pref..  anil  U9.963  ord.  shares.  £751,813 
paid,  leaving  £650  in  arrears.  £240  consider.^,!  as  paid  on  2.400  ord.  shares. 
Mortgages   and   charges.   £685,000. 


CITY    NOTES. 


The  annual  meeting  was  held  on  October 
Victoria  Falls  19th,  when  the  Marquess  of  Winchester 
and  Transvaal  presided.  The  Chairman,  in  movijig  the 
Power  Co.,  Ltd.  adoption  of  the  leport  and  accounts,  .said 
that  the  share  capital  still  remained  at 
£:3,(X)0,0tKl.  The  actual  amount  of  fir.st  mortgage  debentures 
outstanding  was  ±'1.721.l>'iO.  but.  following  the  usual  practice, 
they  had  added  the  amount  of  debenture.s  drawn  for  redemp- 
tion, but  which,  up  to  the  dale  of  the  balance  sheet,  had  not 
l)een  pre.sented  for  pajnient,  making  the  total  figure 
£1.92(5. S79.  The  .second  mortgage  debentures  stood  at 
f  1.2(.ll,«sl,  .■g7S,2')0  having  been  paid  off  during  the  year.  The 
t-reditors  and  credit  balances  stood  at  i'1.681.3f')U,  those  iii 
J^ondon  amounting  to  if! ,.>io,77.5,  being  chietly  in  respect  of 
sums  owing  for  interest  on  debenture  coupons  uncollected  and 
the  necessary  reserve  for  taxation.  They  had  not  considered  it 
neces.sary  to  increase  the  reserve  fund,  which  still  stood  at 
±'250 .OlK).  Referring  to  the  other  side  of  the  balance  sheet, 
the  leases  and  concessions,  and  the  company's  power  .stations. 
buildings,  equipment  and  land,  and  the  cost  of  acquisition  of 
jiower  contracts,  stood  at  ,£1,377,614  and  £1,737,044  respec- 
tively, a  reduction  of  .£.S().124,  due  cJiiefly  to  the  amount 
written  off  for  depreciation.  The  company's  loan  to  the  Kami 
Mines  Power  Supply  Co.  and  the  .500,00(1  share.s  in  this  <t)m- 
|)any  stood  together  at  £2.(>.38,310,  being  a  reduction  of 
£101,G(t2.  The.  debtors  and  debit  balances  amounted  to  £98,()39. 
Cash  and  investments  were  set  nut  in  detail,  and  amounted 
altogether  to  £2.182.1.S7.  Turning  to  the  profit  and  loss 
account,  the  receipts  amounted  to  £7.'>4,425.  as  compared  with 
.£80X.I19  last  year.  iJepreciation  and  amounts  written  olV. 
including  the  provision  made  for  British  taxation,  aniDiinteil 
to  £410.872.  The  net  result  for  the  year  was  a  profit  of 
£172.92').  which  had  been  carried  to  the  balance  sheet  and 
added  to  the  amount  brought  forward  from  the  previous  year, 
making  the  total  balance  to  the  credit  of  the  profit  and  loss 
account  £2fi5,40B.  In  respect  of  this  balance  the  preference 
shareholders  had  received  three  dividends,  two  eacli  of  3  per 
«ent.  and  one  of  4  per  cent.,  all  less  income  tax,  and  the  ordin- 
.•iry  shareholders  had  received  a  dividend  of  .5  per  cent,  less 
income  tax  in  respect  of  the  vear  1921. These  tlividends  absorbeil 
£17.5.(Ki0.  leaving  a  balance  of  £90.408,  which  had  been  carried 
forward  to  the  current  year.  By  far  the  most  important 
matter  affecting  the  comnany  and  the  gold  mining  industry 
generally  during  the  r>eritjd  under  review  was  the  strike  of 
the  employes  at  tlie  iiiine>,  which  embraced  the  emplt^yes  of 
the  company  and  the  staffs  of  the  .lohannesburg  engineering 
shops.  The  prosftects  of  the  present  year  were  good.  The 
business  of  the  company  was  being  well  inaintain(|d.  and  the 
demands  for  p-iwer  sinre  Mijy  had  exceeded  those  tif  the  coric- 
sponding  innnthK  last  year.  He  was  hopeful  that  there  would 
not  be  .my  inaterini  difl. -.  n.  ,•  in  the  profits  as  compared  with 
last  years  (ignrcs.       Tl,      1,1..  trie    I'ower  Bill,  to  which    he 


referred  at  the  last  meeting,  was  passed  during  the  recent 
session  of  the  Union  ParUament.  It  was  satisfactory  to  note 
the  increasing  output  of  gold  from  the  Witwatersraud  Mines. 
The  average  working  costs  for  .\ugust,  1921,  were  25s.  4d.  per 
ton  milled,  but  for  .August,  1922,  the  average  costs  amounted 
to  20s.  5d..  a  reduction  of  4s.  lid.  per  ton  milled.  The  average 
of  20s.  had,  therefore,  nearly  been  realised,  as  against  the  pre- 
war level  average  of  10s.  Sd.  per  ton  milled.  The  net  result 
of  the  et-ouoiiiies  which  had  been  effected  was  that  low-grade 
mines  were  iidw  again  able  to  work  at  a  profit  in  spite  of  the" 
premium  on  gold  having  largely  disappeared.  The  matter  oi 
plant  capacity  and  notihed  demands  to  date  would  necessitate 
the  immediate  purchase  of  two  additional  large  machines, 
together  with  boilers  and  all  auxiliaries,  and  this  important 
business  was  now  being  dealt  with.  Until  a  final  decision 
had  been  arrived  at  it  was  impossible  to  forecast  whether 
these  additions  coidd  be  made  out  of  funds  .still  in  hand,  but 
he  was  hopeful  that  they  could  install  the  Vis^it  required  for 
extension  without  any  addition  to  capital. 

Mr.  A.  E.  Hadley  formally  seconded  the  resolution,  and  it 
was  carried  unanimously.  The  retiring  directors.  Lord 
Brabouriip  and  -Mr.  P.  Astley  Cooper,  were  re-elected. 

The     annual     meeting      was     held     on 

Kastern  Lxten=  October  18th,  when  Sir  John  Denisou- 
sion,  Austra=      Pender,  G.B.E.,  K.C.M.G.,  presided.    The 

lasia  &  China  Chaii-man  mentioned  with  regret  the  recent 
Telegraph  death  of  the  general  manager  and  secre- 
Co.,  Ltd.  tary,  Mr.  P.  E.  Hes^,  whose  as.sociation 
\vith  the  company  dated  back  to  its 
birth.  Ju  presenting  the  report,  which  was  abstracted  in 
our  issue  of  October  13th,  the  Chairman  said  that  in  com- 
parison with  1920  it  would  be  seen  that  the  amount  placeil 
to  the  general  reserve  fund  had  been  increased  by  £oO,(K-IO. 
'rhe  directors  considered  it  advisable  to  make  that  further 
provision  in  order  to  meet  expenditure  in  connection  with 
the  laying  of  new  cables.  They  also  considered  that,  in  view 
of  the  decrease  in  traffic  receipts,  as  evidenced  by  the  returns 
for  the  first  six  months  of  the  cui'rent  year  (the  working 
expenses  .still  being  very  high),  it  was  expedient  to  carry 
forward  the  sum  of  £307,889  to  the  account  for  1922.  Fur- 
ther capital  expenditure  had  been  incurred  during  1921  to 
the  amount  of  £409,740,  of  which  amount  £2.80,26,5  repre- 
sented the  balance  of  the  cost  of  the  Madras-Singaporo 
Direct  Cable,  and  £129,475  new  offices  and  houses  for  the. 
staff,  itc.  The  delays  in  the  transmission  of  Far  East  ami 
other  traffics  had  been  very  greatly  reduced;  in  fact,  but  for 
temporary  misfortunes,  such  as  interruptions  of  important 
sections,  it  might  be  said  that  after  taking  into  consideration 
the  volume  of  traffic  to  be  carried,  transmission  had  been 
(juite  satisfactorily  dealt  with.  The  new  cable  between 
Madras  and  Singapore  was  succ<>ssfully  laiil  and  opened  for 
traffic  on  .\pril  18th,  1921.  A  contract  had  since  been 
entered  into  with  the  Telegraph  Construction  ct  Maintenance 
Co.  for  the  manufacture  of  a  cable  to  be  laid  bet^-een 
Colombo  and  Penang,  which  they  hoped  to  have  working  in 
.\pril  next.  When  that  had  been  effected  it  was  confidently 
hoped  that  they  woiild  be  in  a  position  to  give  a  good  ar.d 
fast  service  to  the  Far  East  by  having  a  margin  in  cable 
capacity  in  the  event  of  temporary  interruptions.  There 
were,  perhaps,  two  or  three  important  sections  which  it 
woidd  be  advantageous  to  strengthen  at  a  future  date,  and 
that  would  not  be  lost  .sight  of  by  the  directors.  The  work 
of  installing  automatic  apparatus  was  being  pre.«.sed  on  as 
much  as  po.ssible ;  this,  it  was  hoped,  would  eventually  leail 
to  a  reduction  in  w'orking  expenses.  During  the  past  year 
such  apparatus  had  been  installed  and  .successfully  worked 
at  their  Cocos  Station,  whereby  a  reduction  of  s<'ven  opera- 
tors was  effected.  Owing  to  the  increased  nimiber  of  cables 
now  in  operation  at  Singajwre,  and  to  the  additional  space 
required  for  new  apparatus,  they  had  been  obliged  to  under- 
take the  construction  of  a  new  office  at  that  station,  which 
it  was  hoped  would  be  completed  and  occupied  in  about  18 
months  from  date.  It  bad  also  Ix^en  found  necessary  to  pro- 
vide new  offices  at  Melbourne  and  Sydney,  and  properties 
had  been  purchased  and  plans  for  the  reconstnutidii  nf  Uio 
buildings  were  under  con,«ideration. 

Colonel  the  lion.  Arthur  (!.  Brodrick,  T.D.,  A.D.C, 
seconded   the  Chairm.au's  motion,   which   was   carried. 

Sir  .Toho  Denison-Pender  and  Mr.  ,1.  11.  Wilsciii  were  re- 
elected iliiectors  of  the  (■iimi)any. 

'i'lie   net   prnfit    fcir  the   vear   ended    .Tune 
Amalgamated       .'iOth     was     £9,2.51,     which,     with     £2.1.^0 
AVireless  brttiiglit  forward,  made  an  available  total 

(Australasia),      of  £11,4:^1,  as  compared  with  £11, .8.39.      A 
Ltd.  dividend  of  6  per  cent,   absorbetl   £II.13(>, 

and  ,£29(i  was  carried  forward.  Tlie  gross 
profits  .showed  an  increase  of  .£4,059,  but  working  expenses 
rose  in  greater  proportion.  The  agreement  with  the  Common- 
wealth Covernment  necessitated  increasing  the  capital  to 
£1,000,0(KI  by  the  i.ssue  of  800.000  £1  shares.  The  Common- 
wealth took  .5(X).001  of  these,  and  2s.  has  been  paid  upon  each 
of  the  new  .shares.  The  Government  undertakes  to  bear,  for 
three  years,  any  loss  in  the  working  of  the  stations  taken 
over. 
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An  extraordinary  general  meeting  was 
Marconi's  hold   ou  October  'iOth,  to  consider  resolu- 

Wireless  Tele-  tions  for  increasing  the  capital  U>  ^£4,000,000 
graph  Co.,  Ltd.  by  the  creation  of  l.OOO.lKXJ  new  ordinary 
shares  of  i'l  each,  and  for  extending  the 
borrowing  powers  of  the  directors  from  one-half  up  to  the 
total  nominal  capital  for  the  time  lieing.  Signor  Marconi  pre- 
sided, and  in  proposing  the  resohitiotis  said  that  the  develop- 
ment of  wireless  telegraphy  througlioiit  the  world  was  making 
very  great  progress,  and  a  number  of  important  stations  were 
being,  or  had  yet  to  bo  built.  To  oiisuie  cfhcient  working, 
avoidance  of  interference,  and  provide  the  highest  degree  of 
economy,  both  in  the  matter  of  construction,  and  subsequently 
in  the  conduct  of  the  telegraph  services,  the  Radio  Corpora- 
tion of  America,  the  Compagiue  de  Telt''gra|ihie  Sans  l''il,  of 
Faris,  the  Teiefunken  Co.,  of  Berlin,  and  thfir  company,  hail 
joined  together  tu  erect  those  stations  in  many  foreign 
countries.  At  Buenos  Aires,  in  the  Argentine  Kcpublic,  a 
station  was  in  the  course  of  erection,  and  it  was  hoped  would 
be  opened  for  service  about  May  ]st  next.  In  Brazil  similar 
work  had  been  commenced.  At  Bogota,  Colombia,  a  service 
would  be  opened  very  shortly,  the  station  having  been 
recently  completed.  Other  arrangements  were  in  course  ol 
negotiation,  and  du'ect  telegraph  services  would  shortly  be 
established  between  the  several  South  American  flepubhcs 
and  Central  America,  and  also  from  the  South  American  Kc- 
publics  and  Central  America  to  the  United  States  of  America, 
the  principal  capitals  of  Europe,  and,  by  relays,  from  these  to 
almost  every  part  of  the  world.  The  capital  of  the  company 
in  Australia  had  been  increased  and  the  .\ustralian  (!overn- 
ment  was  taking  a  considerable  share  mlerest.  The  company 
was  to  construct  a  station  for  direct  service  with  this  country. 
They  were  taking  a  substantial  part  in  that  company.  They 
had  also  signed  an  agreement  with  the  Government  ot  the 
Union  of  South  Africa  to  create  a  direct  wireless  telegraph  .'sei- 
vice  between  South  Africa  and  this  country.  Very  big  devclnii- 
ments  were  t;iking  place  in  Canada,  in  which  they  would  be 
taking  part  with  the  Canadian  company.  They  had  al.so 
signed  an  agreement  with  the  Austrian  Government  to  take 
over  the  existing  wireless  telegraph  stations  in  Austria  and 
to  construct  additional  stations  for  the  purpose  of  conducting 
telegraph  services  with  foreign  countries.  There  were  a  num- 
ber of  very  important  arrangements  which  by  now  might  be 
completed  or  on  the  eve  of  completion,  particulars  of  which 
he  regretted  he  could  not  give  at  the  moment,  but  he  had  told 
them  .sufhcient  to  satisfy  them  of  the  progress  which  the  com- 
pany was  making  and  the  considerable  building  programme 
which  they  had  in  front  of  them,  both  at  home  and  abroad. 
In  addition,  however,  to  the  construction  of  telegraph  stations, 
they  had  the  advent  of  broadcasting.  That  was  an  entirely 
new  business,  which  they  had  every  reason  to  believe  would 
assume  very  big  dimensions,  and  add  very  considerably  indeed 
to  the  earning  powers  of  the  company.  Not  only  was  broad- 
casting proceeding  at  home,  but  likewise  it  was  going  ahead  in 
most  other  important  capitals  of  the  world;  thus  they  had  to 
make  provision  for  very  considerable  manufacture,  both  for 
home  and  for  foreign  requirements.  That  was  a  business 
which,  according  to  their  present  estimates,  would  keep  a 
sum  of  approximately  seven  or  eight  hundred  thousand  pounds 
more  or  less  continuously  and  profitably  einployefl  for  some 
time  to  come.  In  these  circumstances  they  would  no  doubt 
all  appreciate  that  additional  capital  must  be  found,  and. 
therefore,  it  was  that  they  were  a.sking  for  the  necessary 
authority  to  provide  the  moneys  ^hich  were  required.  They 
intended  U>  issue  short-term  debenture  stock,  giving  to  the 
holders  a  right  to  convert  it  into  ordinary  .shares  of  the  com- 
pany at  any  time  prior  to  April  1st.  19'2i),  at  the  rate  of  ,43  of 
stock  for  one  ordinary  share.  Their  view  was  that  that  was 
the  most  economical  and  the  most  satisfactory  way  of  raising 
additional  capital  at  the  moment.  A  .substantial  part  of  the 
money  raised  would  be  employed  for  .some  time  in  construction 
work,  and  would,  therefore,  of  course  not  be  immediately 
productive  of  profit.  The  broadcasting  business,  however, 
should  more  than  compensate.  He  wanted  to  make  it  per- 
fectly clear  that  while  they  were  increasing  the  capit.'il  of  the 
company  there  would  be  no  issue  of  these  shares— they  would 
l)e  held  for  th(^  purpose  of  giving  to  the  debenture  holders  the 
right  of  cfinversion. 

Mr.  Godfrey  Isaacs,  in  seconding  the  motion,  .'aid  they  ha.l 
had  questions  from  shareholders  asking  what  liad  been  done 
with  the  moneys  subscribed  in  101. S.  In  fliat  year  the  .share 
capital  anil  premiums  received  amounted  to  i.'4.I.J7..599,  and 
on  Dewmlier  .SJst  in  the  same  vear  the  excess  of  as.sets  over 
liabilities  amounted  to  £3.548,340.  At  the  end  (if  n>21  the 
*!xc<>ss  of  assets  over  liabilities  amounted  to  ,4'7.i)(il.;)4('i — a 
dillerence  .ipproximately  of  .£4.400,00(1.  or  some  .£i^O,OlX)  more 
than  the  auionnt  which  thov  had  issued.  l)uring  the  period 
from  1918  to  19-21  inclusive  thev  had  distributed  dividends  and 
bmiises  amounting  to  £l,9:iS.'901.  The  present  sliareholders 
would  have  tlie  right  of  preferential  allotment  up  to  oue-lialf 
of  the  issue  of  debentures. 

The  resolutions  were  carried. 


Electric  Supply  Co.  of  Victoria,  Ltd.— The  iliieeiui>' 
report  for  tlie  year  ended  March  :ilst.  I92'2.  states  that  the 
lamps  coimected  increased  from  :fl'2.5'20  to  329.-.!t'2.  ;ind  that 
the  tramway  passengers  carried  fell  from  (J,Oi)6,'2f')9  to  ii,03r),0fi2. 


The  trading  account  shouo  a  gross  profit  of  £40,108,  againbt 
£d<.),im.  'liie  balance  U)  the  credit  of  profit  and  lo.sfc  a<.c<junt 
IS  ias.ySO,  plus  £43,53.5  brought  forward,  making  £i/.5<>5. 
Deduct  debenture  interest,  £.j,.«3;  debenture  stock  redemp- 
tion, i.'«,!sby;  written  ott  cost  ol  debenture  issue,  £45<i:  pro 
vision  for  British  corporation  profits  tax,  £l;i.50:  leaving  ':i 
balance  of  i;6(j,a4'2.  Out  ol  this  it  is  proposed  to  pav  tac 
preference  dividend  for  the  two  years  ended  March  3b-t.  Jfci^i, 
i-2l.'i()ii;  and  to  carry  forward  £4.^,. 54*2.  ihe  directors  wish  to 
diiiil  the  iiarticiilar  attention  of  the  shareliolders  to  the  con- 
siderable sums  payable  for  incuiue  tax  for  tlie  year  under 
review.  These  in  Australia,  and  this  country,  plus  British 
Corporation  prohts  tax,  will  exceed  £10,000.  The  directorh, 
therefore,  regret  that  they  an-  unable  to  recoiiunen.l  a  divi- 
dend upon  the  ordinary  share  capital. 

Prospectuses.— A-M«,/„»i  Lndnrgrouml  Hailiraui.—X  prospec- 
tus was  adveni.sed  toward  the  end  of  last  we*-k  ofreriiig 
for  issue  4J  |)er  cent,  debenture  stiK-k  in  the  Ujiidon  Klectru- 
Kaihvay  Co.,  the  City  &  South  London  Ilailv.ay  Co.,  and  the 
i.Vntral  [.ondon  Railway  I'ur  the  lolloning  iiiiounts  lesix-e- 
tively  :  £2,'2.50,i/UII.  £l,2.i0 /.KKl  and  i4.i'~.iliMi  'II..  list  of  aj.pli- 
cations  was  to  clo.se  by  I'uesday  last ;  the  aiiinuiit  reiiuired 
was,  however,  over-subscribed  within  24  hours. 

Tlie  Mrdjtermneau  .Ishi'stosi  Qvarrieii.  LUI.—l)n  .Monday 
last  the  daily  Press  contained  a  prospectus  statement  concern- 
in','  tills  company  and  its  objects.  The  statement  was  not  an 
invitation  to  apply  for  shares,  but  mev,^ly  for  Stock  Exchange 
luiiposes.  The  company  acquires  certain  concessions  in  tfie 
Island  of  Corsica  for  the  purpose  of  quarrying,  transporting, 
marketing,  and  dealing  in  asbestos,  .\moug  the  directors  is 
.Mr.  D.  N.  Dunlop,  M.I.E.E.,  director  of  the  British  Electrical 
and  .'Allied  Manufacjurers'  Association. 

t'ower  Securities  Cnrporation.  Ltd. — This  company's  pros- 
pectus, which  is  to  be  issued  next  Monday,  will  offer  .50O.tl00 
liref.  shares  (7  per  cent.  cum.  participating)  of  £1  each  and 
JIH), 1)1)11  ordinary  .shares  at  22s.  each.  The  company  has  ac- 
iiuired  the  whole  of  the  ordinary  capital  in  ]3alfour,  Beatty  and 
Co.,  Ltd.,  but  the  con.'^titution  of  the  latter  will  remain 
unaltered.  400,000  of  the  Corporation's  ordinary  shares  have 
been  subscribed  for  by  Sir  \V.  G.  Armstrong,  Whitworth  ami 
Co..  ].td.,  Babcix-k  &  Wilcox,  Ltd..  the  British  Thomson- 
Houston  Co.,  Ltd.,  the  directors  of  Balfour,  Beatty  &  Co., 
Ltd.,  and  the  directors  of  the  new  coriK)ratioii. 

Sir  W.  G.  Armstrong,   Whitworth  &  Co.,   Ltd —Sir  Glyn 

H.  West,  presiding  at  the  annual  nueting  mi  Octoljer  19th. 
.said  that  the  past  year  had  been  the  most  trying  one  in  the 
history  of  the  company;  the  profit  had  been  satisfactory  in 
the  circunistances.  The  company  had  probably  the  best 
organised  hydro-electric  department  in  the  country,  and  was 
negotiating  with  considerable  hope  of  success  for  more  than 
one  large  contract,  which  would  bring  a  considerable  ainoimt 
of  work  to  both  Elswick  and  Opensnaw.  Moreover,  when 
hydro-electric  energ\'  was  used  for  paper-making  there  was 
the  additional  advantage  of  supplying  the  paper-making 
machinery  itself;  fur  this  purpose  works  had  been  acquired 
in   Bury. 

Fuller's  L'nited  Llectric  Works,  Ltd. — Hv  order  of  llie 
High  Court,  Chaneeiy  Division,  separate  meetings  will  be  held 
at  \^'inchester  House.  Old  Broad  Street,  E.C..  on  November 
yth,  of  the  holders  of  the  7  jier  cent,  short-term  notes; 
un.s(>cured  creditors  other  than  preferential  creditors  and  other 
than  creditors  for  under  £10:  the  holders  of  preference  .shares; 
and  the  holders  of  ordinary  shares,  for  the  purpose  of  <-on- 
sidcring  and  if  thought  fit  approving  a.  s 'heme  of  arrange- 
ment. 

Automatic  Telephones  (Australasia),  Ltd. —  The  mi  nmrit 
for  the  year  ended  .lune  :30th  la.st  was  £8.4tv!.  and  the  balance 
brought  forward  gave  an  available  total  of  £10.70:1  Of 
this  £f!,2o0  was  absorbed  by  a  10  per  cent,  dividend  and 
.£4,4.52  was  carried  forward.  In  anticipation  of  large  orders 
in  the  near  future  the  company  has  decided  to  issue  the 
balance  of  nnsub.scribed  capital.   £37..")()0. 

Weyinouths,  Ltd.  (Victoria).— The  report  for  the  ve;ir 
ended. I  line  3()tli  of  this  cumpany.  in  which  the  Engli.sh  Elec- 
tric ('i>..  Ltd.,  holds  an  interest,  .shows  a  net  profit  of  £G.51W. 
as  against  £7,373.  on  a  capital  of  i'W.iJtK).  A  dividend  of  10 
per  cent.,  absorbing  £.").2j().  was  again  distributed.  £1.28.3  was 
transferred  to  reserve,  and  ,£titi  carried  forward.  .V  bank  over- 
draft  i\f  .£11,530  was  extinguished  during  the  year. 

Lrinoid,  Ltd. — The  tradinij;  profits  for  Ihe  vear  ended 
August  31st  last  were  £27.935'.  After  allowing  for  deprecia- 
tion. \-e..  the  net  profits  were  £13.'2'22.  Deducting  debit  <  f 
£9.719  brought  forward.  .£3.503  remains  to  carry  forward. 
Durin'j  the  last  six  months  of  the  company's  year  there  was 
a  marked  increase  in  s;iles,  which  still  continues,  and  prosivcts 
for  the  eiisniing  year  are  .statcl  to  be  most  promising. 

Montreal  Power  Companies. — The  Montreal  I.ij'ht.  Heiil. 
and  Tiiwer  Cii.  is  paving;  :i  .luaiterly  dividend  of  2  l>er  cent. 
nn  the  common  .shares,  and  the  Montreal  Light.  Heat,  and 
Power  Consolidated  Co.  one  of  U  per  <'ent.  Both  are  payable 
on   November  lotJi. 

The  Swiss  OcrliUon  Works. — The  acrounts  of  the 
Mascliinenfabrik  Oerliknn.  of  Oerlikon.  show  net  profits  of 
1.,S10.()IHI  fr.  lor  1921-21  as  compared  with  l.sai.lKHl  fr.  in  tlie 
jirevious  year,  and  the  divi.lend  is  at  ttie  same  rate  of  ■<  [H-r 
cent. 
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Reduction  ol  Capital. — Southern  Br.*zil  Electric  Co., 
Ltd.,  \sd  Redcced.— A  jietition  for  the  confinuatiou  of  the  re- 
duction of  the  capital  of  the  company  from  £75(I,0(K)  to  i'}i5.00(l 
has  been  presented  to  the  High  Court,  Chancery  Division,  and 
will  be  heard  by  Mr.  Justice  Lawrence  on  November  7th. 

Brampton  Bros.,  Ltd. — Dividend  of  10  per  cent.,  free  of 
tax,  on  the  ordinary  shares;  to  re«n-vo.  £10,000;  carried 
forward,  ±'8,236. 

Callender's  Cable  &  Construction  Co..  Ltd. — Interim  divi- 
dend at  the  rate  of  5  per  cent,  pi^r  annum  on  the  ordinary 
shares,  le^s  tax. 

Montevideo  Telephone  Co.,  Ltd. — Final  dividend  of  .5  per 
cent.,  free  of  tax,  making  8  per  cent,  for  the  year. 

Babcock  &  Wilcox,  Ltd. ^Interim  dividend  of  8  per  cent., 
tax  fnv.  compared  with  7  per  cent,  last  year. 


STOCKS    AND    SHARES. 


TcESD.u'  Evening. 

DR.^M.\TIC  developments  in  the  political  world  ihave  made 
little  difference  to  Stock  Exchange  markets.  Men  engaged 
in  business  always  regard  a  General  Election  as  being  .some- 
thing of  a  nuisance.  If  it  has  got  to  be,  then  the  sooner  jt 
is  over  the  better.  The  prospect  of  the  campaign  being  short 
and  intensive  is  therefore  welcome,  and  the  immediate  result 
of  the  possibility  of  a  change  of  Government  wa.s  a  rise  m 
the  price  of  the  War  Loan,  reflected  as  usual  in  other  invest- 
ment securities  round  the  Stock  Exchange.  Publication  of 
the  terms  of  the  Southern  railway  grouping  arrangements 
caused  activity  in  the  stocks  affected ;  the  Home  Railway 
electric  stocks  are  better.  Last  Friday's  meeting  of  tbo 
Marconi  company  caused  no  particular  changes  in  the  price.-; 
of  the  company's  shares.  Electricity  supply  issues  are  all  very 
steady.  Another  heavy  drop  in  the  value  of  the  franc  ad- 
versely affected  anything  connected  with  Continental 
interests. 

The  County  of  London  Electric  new  ordinary  shares 
hardened  to  4s.  3d.  premium,  but  reacted  a  trifle.  A'ague 
hints  are  current  with  regard  to  certain  developments  said  to 
be  pending  in  connection  with  the  company's  business, 
though  what  these  may  be  dihgent  inquiry  has  failed  to 
eUcit.  The  existing  ordinary  shares  are  better  at  29s. ;  the 
new  preference  drooped  to  Is.  9d.  premium.  Another  rise 
of  2s.  6d.  lifted  Charing  Cross  ordinary  to  7|.  City  of  London 
ordinary  at  2  1/16  are  better. 

How  a  small  electricity  company  may  be  handicapped  by 
limited  conditions,  the  experience  of  the  Guildford  ElectTicit.\ 
Supply  Company  abundantly  demonstrates.  In  1920,  the 
shareholders  sold  their  undertaking  to  the  municipahty,  and 
the  final  paj-ment  in  respect  of  their  shares  has  just  been 
made.  Preference  and  ordinary  alike  receive  8s.  6|d.  in  the 
pound.  The  preference  having  no  priority  rights,  they  get 
the  same  as  the  ordinary.  It  had  been  pretty  generally  ex- 
pected that  10s.  a  share  would  have  been  available  for  both 
classes.  But  the  whole  business  is  disappointing,  and  demon- 
strates the  necessity  that  there  is  for  the  Electricity  Commis- 
sioners to  formulate  some  scheme  whereby  central  stations 
can  supply  energy  to  a  number  of  districts  without  the  latter 
being  called  upon  to  provide  their  own  facilities  for  supply. 

The  principal  movements  of  this  week  in  our  lists  are 
substantial  rises  in  the  stocks  and  shares  of  the  Eastern  cable 
group.  Eastern  Extensions,  Westerns,  and  Globes  are  all 
about  12s.  6d.  higher  and  a  corresponding  rise  of  5J  points 
has  put  up  Eastern  Telegraph  ordinary  stock  to  193.  This 
makes  forcible  reply  to  the  fear  of  those  who  saw  in  the 
extension  of  broadcasting  the  possibility  of  a  blow  to  the 
cable  companiee.  It  is  unnecessary  to  emphasi.se  the  continual 
recommendation  of  the  stocks  and  shares  in  this  column  for 
.several  years  past,  the  counsel  being  based  upon  the  financial 
strength  of  the  companies  and  the  sound  management  which 
carried  them  so  skilfully  across  the  difficult  war  period.  The 
fact  of  the  dividends  being  paid  free  of  tax  renders  the  stocks 
worth  holding  even  after  the  rises  of  the  last  three  or  four 
weeks,  and,  so  far  as  can  be  ^en  at  present,  there  is  nothing 
to  stop  further  improvements  to  £-20  for  the  trio  of  shares 
and  200  for  the  Eastern  Telegraph  stock. 

Marconis  have  been  a  dull  market  since  the  meeting  last 
Pnday,  when  the  terms  of  the  debenture  issue  were  not 
announced.  Evidently  the  shareholders  do  not  like  the  idea 
of  having  this  large  slice  of  new  capital  placed  in  front  of 
the  existing  shares.  There  has  been  very  little  selling,  but 
at  the  same  time  further  support  was  not  rendered.  Canadians 
however,  are  a  good  market  at  lis.  3d.  and  Radio  Common 
maintain  their  rise. 

Ready  subscriptions  awaited  the  new  issues  of  Tube  deben- 
ture stocks  made  last  week.  The  lists  were  closed  in  advance 
of  the  advertised  time,  and  it  was  generally  assumed  that 
there  would  be  a  premium  on  the  stocks  when  dealings 
started.  However,  some  of  the  allottfles  apparently  applied  for 
more  stock  than  they  wanted,  because,  instead  of  the  pre- 
mram,  a  slight  discount  developed,  though  this  quickly  dis- 
appeared, and  the  quotations  are  all  at  par,  i.e.,  the  issue 
price  of  93.     Underground   income   bonds  are   better  at  87V. 


MotropoUtan  onlinary  rose  24  and  Districts  li,  the  former 
keeping  time  with  a  sharp  rise  in  Great  Western  ordinary. 
Prior-charge  stocks  hold  their  rises  of  last  week. 

United  River  Plate  Telephone  shares  show  a  rise  of  10s.  at 
7|,  in  consequence  of  the  announcement  that  the  company 
has  now  authority  to  revise  its  rates.  Orientals  at  2  5/16,  arc 
nominally  1/16  down,  most  of  which  is  accounted  for  by  the 
dividend  deduction.    Chile  Telephones  at  GJ  are  a  fraction  up. 

.\mongst  numufacturing  shares,  rises  to  1-is.  6d.  in  India 
Rubbers  and  to  4-ls.  6d.  in  British  Tnt^ulated  ordinary  stand 
out  prominently.  Callenders  and  Ilenleys  keep  their  prices, 
and  the  market  us  a  whole  is  a  gixid  one.  In  the  electricity 
manufacturing  group,  few  changes  of  any  consequence  have, 
occurred.  Babcock  and  Wilcox  advanced  substantially,  on  the 
incjease  in  tlie  dividend.  At  3i  xd.  the  price  exhibits  a  gam 
of  practically  .5s.  on  the  week.  There  has  been  an  eager 
demand  for  the  shares  from  the  North. 

Brazilian  Tractions  soon  lost  the  couple  of  points  whiclx 
they  annexed  on  declaration  of  the  quarterly  dividend  of  1. 
per  cent.  Owing  to  the  slump  in  the  franc,  orders  to  sell 
Brazilian  Tractions  came  from  the  Continent,  and  the  price 
has  reacted  to  47.  Although  there  is  nothing  going  on  in 
Mexicans  and  other  foreign  descriptions,  th<?  tendency  is 
dull,  by  reason  of  the  drop  in  the  French  Exchange. 

Rubber  shares  took  on  a  new  lease  of  life,  and  prices  went 
ahead  very  considerably — too  sharply,  as  it  afterwards  turneil 
out,  because  a  gotxl  deal  of  profit-taking  ensued,  which  failed 
to  encounter  the  expected  support  from  fresh  buyers.  Then- 
fore  the  maa-kct  is  quieter,  although  si>eculation  looks  for 
fresh  advance  in  the  shares  owing /to  the  price  of  the  ra\' 
produce  having  risen  to  a  shade  over  Is.  per  lb.  There  i- 
nothing  new  to  report  in  connection  with  the  market  in 
armament  shares. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
Home   Electricity  Companies. 


Brompton  Ordinary        , 

Charing  Cross  Ordinary 

do.        do.         do.        4i  Pref. 

Chelsea        

City  ol  London      

do.       do.            6  per  cent.  Pref... 
County  ol  London  

do.  do.        6  per  cent.  Pref... 

Kensington  Ordinary      

London  Electrio 

do.          dc.           6  per  cent.  Pref... 
Metropolitan         

do.  4i  per  cent.  Pref... 

8t.  James"  and  Pall  Mall         

South  London       

Booth  Metropolitan  Pref 

Westminster  Ordinary 


Price 

Oct.  24, 

1922. 


6  11  4 

6    4  4 

6  13  4 

4  II  5 
6  17  1 

5  13  0 

6  19  R 
fi  11  « 

7  0  0 


Telegkaphb  and  Telephones, 


Anglo-Am.  Tel.  Pref 
do.  Def. 

Chile  Telephone 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel.  Ord. 
Globe  Tel.  and  T.  Ord. ... 

do.         do.      Pref. 
Great  Northern  Tel,      ... 

Indo-European     

Maroonl      

Oriental  Telephone  Ord. 
United  R.  Plate  Tel.  ... 
West  India  and  Panama 
Western  Telegraph       ... 


85jxd 

2i 
2fixd 

78 


HOUE  Railb, 


Central  London  Ord,  Assented 

Metropolitan 

do  DIslrlol 

DnderKroond  Eleotrlo  Ordinary 

lo.  do.      "A"    ...       „ 

dOi  do,      iDcomel       ». 

FOBEIQN 

Anglo-Arg.  Trams,  First  Pref, 

do,  do.       and  Pref 

do.  do.       6  per  cent.  Deb. ... 

Braill  Tractions 

British  Columbia  Eleo.  Rly,  Pee.    ... 

do.  do.  Preferred    ... 

do.  do.  Deferred     ... 

do.  do.  Deb 

Mexico  Trams.  6  per  cent.  Bonds     ... 

do.       do.  6  per  cent.  Bonds    ... 
Mexican  Light  Common         

do.  Pref 

do,  iBt  Bonds 


TiLAHS.  io, 
6i      19i 


47 
76i 
68 
'li 

73 

*-n 

10« 
495 


Babcock  t  Wilcox 
British  Aluminium  Ord. 

British  Insulated  Ord 

Callenders 

61  Pref 

Crompton  Ord 

Edison-Swan         

do.       do.    6  per  cent.  Deb. 
Electrio  Construction    ... 
English  Eleotrlo 

do.  do.      Pref 

Gen.  Elec.  Pref 

do.        Ord 

Henley         

do.     4i  Pref 

India-Rubber         

Me».-Vlcker«  Pref 

Siemens  Ord.         _       _ 
<ralen*ph  Don,    _       _ 


Mantipaoxubinq  Oomfanieb 


8}x<l 
17  » 

41/6 


10 

10 

2.'i/6 

H 

6 

l.'ilO 

« 

6 

IN/U 

64 

64 

ai/B 

10 

6 

18/6 

IB 

le 

'il 

a 

44 

lU 

.— 

it  li 

H 

8 

is 

10 

10 

86/9 

w 

K 

863 

1 

01  Inocp>a  "Sax, 

•B  12    6 

6  16 

7  I  10 


4  18 
B  12  8 
G  14  10 
6  1.1 
6  16 
6  18 
Nil 


6  2    4 

6  8    1 

6  9  10 

6  9  U 

8  14 
•7  16    ^ 

'i  18  i 
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THE     INDUSTRIAL    SITUATION     IN     JAPAN 

(With  Statistics  ol  Electrical  imports  and  Exports). 


The  Departineut  of  (Jvor.seas  Trade  has  lei-outly  issued  a  re- 
port by  Sir  K.  T.  F.  Crowe  (H.M.  C'ojiiiiiercial  Couu.st'llor) 
"  and  Mr.  U.  B.  Sansoiu  (H.M.  Couiiiiercial  Secretary),  of 
Tokio,  oil  the  commercial,  industrial  and  tiiiaucial  situation 
in  Japan  during  1921  and  up  to  .Tune  30th,  19'J'2. 

Probably  the  most  interesting  section  is  that  dealing  with 
high  production  costs,  for,  as  the  rcjioi't  remarks,  many 
people  outside  Japan  still  regard  it  as  a  c-heap  country.  The 
case  of  copper  is  very  instructive  on  this  point,  and  of  par- 
ticular moment  to  the  electrical  engineer.  It  illustrates 
clearly  the  changes  which  have  taken  place  in  the  costs  of 
production  in  Japan,  while  it  als(j  shows  that  up  to  the 
present,  far  from  reducing  prices,  the  action  which  has  been 
taken  has  tended  to  maintain  or  even  enhance  them. 

Japan  is  one  of  the  largest  producers  of 
From  Copper     copper  in  the   world.     [Ip  to  recent  tunes 
Producer  to       she  ranlved   lifth  in   the   list.     Before   tlie 
Importer.         war    her    output    averaged    60,000    tons    a 
year,   and   lor  the   last  'JO  years  or   so  .sh<? 
had   been  exijorting   about   j£'2,000,(KIO   every    year.      Next   to 
silk   and    cotton   yams,    copper   \v:is  her   most   important  ex- 
port.    The    principal   mines    were   owned    by   a   few  of   the 
richest  families  in  the  country,  and  the  copper  business  was 
looked  upon  as  very  prosperous  and  remunerative.     In  1911) 
and  19'20  imports  of  copper  api)eared   for  the  first  time,   the 
values   being   as   high   as  26,000.000  yen   and  22,000,000  yen 
respectively.      Consumption    in   Japan    had    increased    while 
production  had  fallen  off  owing  to  increased  costs. 

In  1921  the  import  continued,  but  on  a  much  smaller  scale, 
the  total  being  only  8,000,000  yen,  which,  however,  was 
larger  than  the  export.  In  1922  the  Inisiness  began  once 
more  to  assume  big  proportions,  and  for  the  first  four  months 
the  import  of  copper  ingots  was  no  less  than  270,000  piculs. 
valued  at  10,225,000  yen,  while  an  entirely  new  trade  was 
started  in  waste  brass,  of  which  223,000  piculs,  valued  at 
5,500,000   yen  were  imported. 

The  copper  mine-owners  declared  that  they  were  unable  to 
produce  copper  at  a  price  which  could  compete  with  the 
imports  from  America,  and  the  Government,  in  order  to 
protect  an  important  domestic  industry,  increased  the  duty 
from  1.20  yen  per  100  kin  to  7  yen.  For  a  short  iieriod 
imports  ceased  but  in  June  imports  were  au'ain  beginning 
to  come  in. 

It  is  estimated  that  consumption  in  Japan  is  about  (i,000 
tons  a  month,  while  production  has  dropjied  below  .'J,0(X)  tons. 
In  1917  Japan  produced  on  an  average  lo.OOO  tons  monthly. 
The  problem  facing  mine-owners  is  whether  to  attempt  to 
produce  copiser  more  economically  and  meet  competition  oi- 
to  maintain  the  price  at  a  high  level  by  reducing  output. 

The  latter  uneconomic  policy  has  been  followed  by  the 
colliery  owners  who  curtailed  output  by  17*  per  cent,  m 
order  to  bolster  up  prices.  It  is  this  tendency,  the  report 
rightly  points  out.  of  continually  forcing  up  prices  and  pre- 
venting them  from  finding  their  natural  level  which  must 
seriously  damage  Japanei^e  trade  unless  it  is  remedied  ni 
time.  The  immediate  effect  has  naturally  been  to  keep  the 
cost  of  living  at  the  high  level  to  which  it  mounted  during 
the    war. 

Japan's    competitive     pouei'     in     foreign 

Fewer  markets    has   consequently   suffered.      Her 

Competitive     export  trade  has  maintained  its  value  by 

Exports.  reason  principally  of  her  predominance   as 

a  world  supplier  of  silk.     Other  branches. 

including  even  shipments  of  cotton    tissues,  have    decreased 

considerably.     Meanwhile,    her   purchasing    power    seems   to 

have  diminished   but  little,   although   there  are   signs  that  a 

fall  will  soon  commence. 

But  there  .seems  to  be  an  excellent  future  in  Japan  for 
the  Briti.sh  electrical  engineer,  whether  it  be  in  selling  the 
larger  and  more  complicated  machinery  and  apparatus,  not 
yet  successfully  made  in  tlie  country,  or  in  organising  the 
manufacture  there  of  the  simpler  goods.  Great  encourage- 
ment may  he  derived  from  the  order  placed  with  the  English 
Electric  Co.  by  the  Imperial  Government  Railways  for  34 
electric  locomotives. 

There  is   a   vast   programme   of  railway 
Electrical         electiilication    which   remains   to   be   corn- 
Programme,        pleted.    a 'id    a    number    of   hydro-electric 
combines    have    large    power    schemes    iii 
hand.     A   feature    of  the   lattev   is   the   inclusion   of  storage 
plants  requiring  large  and  high   dams.     These   plants   would 
be  run  in  parallel  with  a  system  of  ordinarv  river  plants  and 
will  supply  the  necessary    power   diirin,"    the    months    when 
water  is  scarce,  thus  increasing  the  supplving  capacity. 

The  Imperial  Government  R.-iilways  have  adopted  a  ten 
years'  improvement  and  extension  scheme  in  pursuance  of 
which  they  intend  to  construct  331  miles  of  road  this  year. 
(^ne  of  the  most  notable  uiidei  takings  in  this  direction  is 
the  submarine  tunnelling  at  Shimonoseki.  Experts  have 
been  encaged  in  studying  the  formation  of  the  sen  beds 
in  the  Straits  and  drawing  plans  which  b«ve  at  last  been 


c(jmpleted.  In  aicordaucu  with  tliesc  plans,  the  railway 
authorities  have  decided  to  start  work  shortly  and  comple- 
tion is  exiKicted  by  1938  at  an  estimated  cost  of  18,000,00(J 
y^u.  The  tunnel,  when  constructed,  will  extend  four  uiileh. 
Another  important  undertaking  to  be  started  ttus  year  m 
the  electrification  of  the  Tokio-Yokosuka-Odawara  lines.  This 
«ork  is  to  be  completed  by  the  end  of  the  next  fiscal  year. 

The  following  estimates  have  been  approved  by  the  Imperial 
Diet: — Construction  expenses,  67,739,'i>j  yen;  improvement 
expenses,  123,742,-529  yen. 

Sir  E.  T.  Crowe  does  not  devote  much  space  to  describing 
the  iron  and  steel  situation,  which  is  of  considerable  interest 
to  the  electrical  and  allied  trades.  The  subject  was  dealt  with 
fairly  exhaustively  in  a  recent  issue  of  Commerce  Heporis, 
where  it  was  pointed  out  that  Japan  has  made  rapid 
strides  in  its  wire  manufacturing  industry,  and  to-day  is 
turning  out  wire  rope,  plain  wiie,  and  wire  nails  of  good 
quality.  The  production  of  these  commodities,  however,  is 
not  sufficient  to  meet  the  needs  of  the  Japanese,  resulting 
in  heavy  purchases  of  foreign  wire  goods.  The  demand  for 
wire  products  is  principally  in  galvanised  plain  and  bright 
wire  and  wire  nails.  To  a  less  extent  there  is  a  call  for  wire 
loiJe  and  cable,  in.sulated  wire  and  cable,  woven  wire  fencing, 
wire  cloth  and  screening.  The  .Japanese  demand  for  wire 
manufactures  is  be.st  presented  by  figures.  In  the  five 
months  ended  May  this  year  the  Japanese  market  received 
from  the  United  States  21,995  tons  of  galvanised  plain  wire, 
15,.527  tons  of  wire  nails,  3,9.51  tons  of  (>right  wire,  131  tons 
of  wire  rope  and  cable,  148  tons  of  insulated  wire  and  cable, 
24  tons  of  wire  fencing,  20  tons  of  wire  cloth  and  screening. 
122  tons  of  other  nails  (including  tacks),  and  1,108  tons  of 
miscellaneous  wire  manufactures.  Receipts  in  this  period 
also  included  322  tons  of  cut  nails  and  40  tons  of  horseshoe 
nails. 

Boiler  plates  for  the  Japanese-made  locomotive,  war  vessel, 
steamship,  and  other  equipment  are  largely  imported.  In 
May  of  this  year  1,839  tons  of  boiler  plates  and  2,189  tons 
of  other  steel  plates  of  .American  manufacture  were  taken  by 
the  Japanese. 

Japan  has  also  made  great  strides  in 
Steel  Materials  electrical  work  and  is  turning  out  small 
for  Electrical  motors  and  motor  fans  in  sufficient  quanti- 
Machinery.  ties  to  preclude  imports.  Large  machines 
in  quantity,  as  well  as  transforiuers.  are 
likewi.'^'  manufactured.  Hydroelectric  power  .schemes  coiii- 
iuis<>  jierhaps  the  greatest  activity  among  nre.sent-day  under- 
takings. Three  of  the  big  power  companies  have  merged, 
and  when  the  piojects  undertaken  are  completed,  the  four 
cities  on  the  island  of  Honshu — Tokio.  Kyoto.  Osaka,  and  Kobe 
— will  have  bountiful  supplies  of  electric  power  for  their  light- 
ing and  industrial  needs.  This  activity  has  resulted  in  an  in- 
creased demand  for  the  steel  materials  lequired  in  electric 
power  tran.smission  and  electrical  machinery.  Light  structural 
shapes  for  transmission  towers.  ele<"tiic  cables,  tinned 
armature  binding  wire,  and  electrical  sheets  (armature  and 
transformer  sheets)  are  the  principal  products  of  steel 
entering  into  this  work.  Transmission  tjiwers  fabricated  iii 
the  United  States  have  been  shipiied.  knocked  down,  in 
heavy  tonnages  in  the  past  two  years.  Steel  and  aluminium 
lables  have  also  been  purchased  from  .American  manufac- 
turers. It  is  estimated  that  the  normal  consumption  of 
electrical  sheets  for  transformers,  dynamos,  and  motors,  is 
in  the  neighbourhood  of  lO.(XX)  tons  in  a  year.  There  are 
20  or  more  Japanese  factories  in  which  these  sheets  are  used. 
In  recent  years  about  80  per  cent,  of  the  sheets  used  in  the 
electrical  industry  were  of  American  mantifacture.  The 
.American  jnoduct  runs  more  uniform  in  qualitv  and  thick- 
ness, and  is  therefore  in  great  favour  among  the  Japanese. 
In  addition,  states  roMimcroc  HiportK.  the  Japanese 
market  offers  attractive  opportunities  for  the  so-called 
specialities,  among  which  might  be  mentioned  airplane  wire. 
music  wire,  umbrella  wire,  galvanised  telegraph  and  tele- 
phone wire,  flat  steel  wire  for  clock  sprinas.  strip  steel, 
box  bands,  cold-drawn  screw  .stock,  shafting,  metal  lath,  ex- 
panded metal  me.sh.  sheet  .steel  piling,  ammonia  cylinders. 
and  copper  rail  bonds. 


Till;  following  statement  shows  the  imiwrt  and  exix)rt  trade 
of  .fapan  in  1920  in  electrical  and  similar  goods.  For  pur- 
poses of  comparison,  figures  for  1919  have  be<'n  added. 
together  with  a  not<>  of  increases  or  decreases. 

IMPORTS. 
1919 
Ciuiutry  whence  imported  Yen 

}'i>.tts  iiiiil  materials  for  elfctric   lines  :  — 

United    States        151,000         84.000 

Siihmarii'c  telegraph   or  felephoue   cables. — 
United  Kingdom     —        1,613,000    -l-],613.00a 


1920     Tri^.  or  dec. 
Yen  Yen 


67.0011 
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1919 
Country  whence  imported  Yen 

Iitsuiated  electric  wire  {metal  armoured). 

Total  71,000 

United   States         3,000 

United   Kingdom    6S,(.XX) 

Insulated  electric   wire,  other. — 

Total  145,000 

United    Stales         145,0(Xi 

Ammeters  and  voltmeters. — 

Total               -253,000 

Inited    Kingdom 1,000 

lnit<>d    States         iaO.OOU 


ly-A) 

Yen 


inc.  or  dtH 
Yen 


EXPORTS. 


1,000  -  70,000 
1.000  -  2,000 
—         -      68,000 


igaO     Inc.  or  dec. 
Yen  Yen 


145,000 
110.000 


5,000 


309,000  +   56,000 

4,000  +   3.00O 

301,1X10     +      51,000 


519.000 
6.0(K) 
l',i.s.(K.tO 
■J'.i-i.UOCi 
■Jl.lKIO 


100,000 
3,000 


306,000 
l.tKX) 

173,000 
yii.OOO 


S'2,000 


\\  uttineters. — 
Total 
Inited   Kiugdoni 
Switzerland 
United    States 
Prance 

.Ucumulators. — • 
Total 
I'nited   Kingdom    ... 

Sweden  

Luited   States 

Telegraphic  and   telephonic   instruni'ents  and  parts. — 

Total  '265.000       580.000     + 

United   Kingdom  ...  5,0a)        -22,000    + 

France  8,000  3,000     - 

Denmark       3,000  5,000    + 

United    States         -247,000       535.000     + 

Steam  Boilers  and  parts. — 
Total 
Kwantung    Province 
United    Kingdom    . . . 
United    States 
Italy  

Steam  turbines. — 
Total 
United    Kingdom    . . . 
United  State* 
Switzerland 

Steam  Engines. — 
Total 
United    Kingdom    . . . 
United    States 

Italy  

France  


■213,lXX) 

'2,000 

198,000 

U9,000 

72,000 


18,000 

—         -        3.000 

5,000     +       5,000 

97,000         68,000     -      29,000 


3-21,000 

17.01HI 

5.O0O 

2,000 

-288,000 


8,;«5,000    6,680,000     -1,655,000 


6.000  1,000 

2,6:36,000    2,929,000 
5.626,000    3,-358,000 


5,000 

293,000 

■2,268,000 


2.000       226,000     +    -2-24,000 


836.00(J  1,701,000  +  865,000 

—  91,000  +  91,000 

558,0(K)  I,.j-21.0(X)  +  963,000 

152.aKj  79,000  -  73,00(1 


540.1.KHJ  491,000  -  49,000 

1-21,0(111  -2-22,000  +  101,000 

367.000  170,000  -  197,000 

—  98.000  +  98,000 

35.0(.Ki  —  -  35.000 


Gas  engines,  petroleum  engines,  and  hot-air  engines 

Total  -966,000    4,771,000 

United    Kingdom 38,000    3,'2.54,000 

Sweden         160,000        44,000 

United  States         757,000       818,000 

Prance  —  604.000 

Water  turbines  and  I'elton  wheels. — 

Total               1.787,(X»0 

United   Kingdom              ...  6:37,000 

France           355,000 

Switzerland            778,000 

Sweden          — 

United   States         15,aKl 

Dynamos,  motors,  transformers,  dec. — 

Total  5.-245.000 

Kwantung  Province  ...         10,000 

ITnited    Kingdom ]87.0f)0 

Swedpn  '292,«X) 

United    States        4,763,000 

Duiinnuis  combined  with   motive  machinery. — 


779,0(X) 

41.000 
91,000 
134.0fKi 
46(1.0(K.I 


+3,805,000 
+3,216,000 
-  116,000 
+  61,000 
+    604,000 


-1,008,000 

-  637,000 
■    314,000 

687,000 

-  134, (.KX) 

-  445,000 


G,0«0,(XIO  +  835,000 

3,000  -  7,000 

:i76,(XX)  +  189,000 

975,000  +  683,000 

5,485,000  +  722.fXX» 


Totiil 
Kwantung  Province 

Sweden          

I'nited   States 

736.000 
105,0(X) 
199,000 
431,000 

684,(X)0 
529,000 

+ 

5-2,000 
105,000 
199,000 

98,000 

Filaments  for  incandescent 

lamps. — 

Total 
United    Kingdom    ... 

France           

United    States 

119,000 
15,000 
13,000 
89,000 

11-2,000 
24,000 
12.000 
65,000 

+ 

7,000 
9,000 
1,000 
24.000 

Carbon  for  electrical  use  :  — 

Total 
United    Kingdom    .  . 

France          

United    States 

682,000 
50,000 
4,000 

(■,27.000 

583,000 
25,000 

W4.00fi 

- 

99,000 
25,000 
4,000 
93.0fK» 

Incandescent  electric  lampn 

.-- 

Total 
I'nited    Kingdiiiu 
United    States 

72.000 

1.1 100 

70,000 

-29.00<J 
H,000 
•21,000 

+ 

43,000 
7.000 
49,000 

5,^211.0<Xl 

l,3^26,0OO 

1,468.000 

67,000 

172,100 

52.000 

338, (XIO 

lO.UlO 

77,000 

44.(KX1 

10.0(Xl 

,530,000 

89,000 

16,000 

30,000 

11,000 

47.000 

17,000 

ll.aKl 

707.000 

KlS.tXlO 

1,000 

11,000 


+ 


,      •  1919 

Countiy  to  which  exported  Y'en 

Electrical  machinery  and  parts  thereof.— 

Total  4,44:3,000 

China  1,409,000 

Kwantung  Province  ...    1,687,000 

Hong    Kong            66,000 

i3ritish    India          134,000 

British    S.S 35,000 

Dutch  India 446,000 

French  Indo-China           ...  33,0(K) 

.\siatic  Russia         160,000 

Philippine  Islands 43,000 

Siam     39,000 

Uflited  Kingdom     72,000 

France            39,000 

United  States          6,(KX) 

Canada           5,000 

Chile              17,000 

.Argentine      9,IXX) 

Egypt             7,000 

Cape    Colony    and    Natal...  24,000 

Australia       155,000 

New    Zealand         ■27.aiO 

Peru              5,000 

Brazil             — 

Telephone.'^  and  parts  thereof. —  ' 

Total              030,000 

China             143,000 

Kwantung   Province         ...  -218,000 

Hong   Kong             1,(XX1 

British    India           5,000 

Dutch   India            36,000 

•Asiatic    Russia        ■2'20,000 

Electric  lamps. — 

Total              1,677,000 

China             456,000 

Kwantung    Province        ...  196,000 

Hong    Kong            145,000 

British   India           :39,000 

British  S.S.             17,000 

Dutch    India           :39,000 

French    Indo-China          ...  19,000 

A.siatic   Rus.sia 60,000 

Siam              ^23,000 

United  Kingdom     3,000 

France           11,(XX» 

Italy              65,000 

United   States         351,000 

Canada           54,000 

Peru              13,000         22.000     + 

Chile              ^20,000         -27,000     + 

Argentine       1,000           8,000    + 

Brazil             1.000           — 

Egypt            -26,000         14,000     - 

Cape    Colony    and    Natal...  9,000           — 

Australia       66,000          9,000     - 

New    Zealand          10,000           — 

Philippine  Islands 34.000         50,000     + 

Insulated  electrical  wire. — 

Total              8,411,000    8,043,000 

China             1,445,000    3,8G3,0ai 

Kwantung   Prcviuce          ...  1,444,000    1,494.000 

Hong    Kong           '203,000       119,000 

British    Indies         195,0(X)       :!'28,000 

Briti.sh    S.S 135.000         41,000 

Dutch  India            1,660,000       9'26,000 

French    Indo-China          ...  51,000         77,000 

Asiatic    Russia        906,000       4:36,000 

Phihppine  Islands 23,000          3,000 

Siam               .• 96,000       117,000 

United   Kingdom    —              1,000 

United    States         6,(K)0         '25,000 

Peru              110,000          7,000 

Chile               U1,000       '207,000 

Argentine       367,000       137,000 

Brazil            14,000         81,000 

Egypt             '20,000         :30,000 

CaJM.    Colony    and    Natal...  1:32,000         10,000 

Australia      " 1,315.000         15.000 

New   Zealand         141,000        21,000 


+    768,000 

-  83.000 

-  ■219.000 
+  1 ,000 
+  :38.000 
+      17,000 

-  108,00(1 

-  ^23,000 

-  83.000 
+        1.00(1 

-  -29,000 
458,0ai 

50,000 
10.000 
-25,000 
6,000 
38.000 
10,0(XJ 

-  13,0(HI 
+  5.52,000 
+   81 .000 

4,000 
+   11.000 


041,000 
112,000 
-277,000 


1,000 
-247,000 

'2.145,000 

•293,000 

162,000 

92,000 

:33,000 

7,000 

14.000 

18,000 

10,000 

16,000 

3,000 

14,000 

112,000 

951,0tXI 

'263,000 

22.000 

'27,000 

8,000 


11,000 
31.00(1 
59,000 
l.OtiU 
5,000 
35,000 
'27,000 


+  468,000 

-  163,000 

-  34,000 

-  53,000 
6.000 

-  KI.UOO 

-  'ij.OOO 

i.oai 

-  oo.aKj 

7,0<KI 

+       3,000 

+      47,000 

+    600,000 

+    '209,000 

9,0ul 

7,00(1 

7,0(X1 

1,000 

L2,000 

9,000 

57,000 

10,000 

16,000 


-  368,000 
+2,418,aiO 
+  50.0OI 

-  54,00(1 
+  i:33,0(H' 

-  94.0(Kl 

-  734, (XKl 
+  '26,000 

-  470,0ai 

-  20,000 
+  21,000 
+  1,0(.K1 
+  19,00(1 
+  103,00(1 
+  96,0(X 

-  230,tX)(; 
+  67,0(X1 
+  lO.OK) 

-  1'2'2.(KK» 
-1,300,000 

-  120,000 


Yen  =  28.   0}d.   (normally) 


Indian  Trade. — H.M.  Senior  Trade  Commissioner  in 
India  (Mr.  T.  M.  .Mn.scough,  O.B.B.)  reports  that  the  trade 
returns  of  British  India  for  the  month  of  .August.  1922,  pub- 
lished hy  the  Department  of  Statistics,  showed  an  increase  in 
the  values  of  both  imports  and  exports  as  compared  with  the 
preceding  month  and  the  corresponding  month  of  last  year. 
Then-  were,  however,  large  decreases  in  the  imports  of 
machinery  (R-s.94  lakhs),  railway  plant  aiui  rolling  stock 
(Rs.67  lakhs),  and  electrical  instruments  (Ks.l6  lakhs). 
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THE     NORTH-EAST    MIDLANDS    ELECTRICITY 
DISTRICT. 


Elf.ctricitv  Commissionkrs'  Inquiry. 
At  the  Town  Hall,  Sheffield,  on  October  17th,  Sir  John 
Snell  (chairman^  Sir  Harry  Haward  (vice-chairman),  Messrfi. 
H.  Booth  and  A.  Page,  accompanied  hy  Mr.  E.  W.  Hudson 
(solicitor),  and  Mr.  D.  S.  Cuniberlese,  sat  as  an  Electricity 
CommisBion  to  inquire  into  a  scheme  submitted  by  the 
Sheffield  Corporation  for  the  constitution  of  a  .Joint  Elec- 
tricity Authority  for  the  North-Rast  Midlands  area. 

Mr.  W.  E.  Hart,  town  clerk,  in  presenting!  the  case  on 
behalf  of  the  Sheffield  Corporation,  .said  that  the  Sheffield 
scheme*  was  the  only  one  which  had  been  submitted  in  re- 
spon.se  to  the  invitation  of  the  Commissioners,  and  it  had 
the  support  of  the  Rotherham  Corporation,  and  in  some  meas- 
ure that  of  the  Chesterfield  Corporation.  BVom  smull  begin- 
nings they  had  built  up  a  large  and  prosperous  undertaking 
on  which  they  had  spent  nearly  four  million  pounds;  in 
Sheffield  they  sold  103  million  kWli  per  annum.  Tlie  average 
total  cost  of  electricity  produced  was  1.7'26d.  per  kWh.  and  the 
average  price  obtained  was  1.75d. 

They  started  with  the  advantage  that  the  Comraissionern 
had  issued  a  Provisional  Order  determining  the  area.t  but 
he  hoped  that  the  exclusion  of  Wath-on-Dearne  was  not  final. 
The  area  covered  by  the  scheme  was  about  1,030,000  acres, 
and  the  population  about  1,320,000.  Having  regard  to  the  size 
of  the  area,  its  population,  and  the  intensitv  of  its  industry, 
it  was  a  reasonable  and  suitable  .area;  he  believed  it  would 
lend  itself  to  efficiency  and  economy.  They  submitted  that 
the  onus  of  any  body  asking  for  exclusion  was  to  justify  its 
case.  There  would  be  an  important  question  as  to  the  ex- 
clusion  of  the  North-East  T.incolnshire   district. 

The  Town  Clerk  sketched  the  working  of  the  scheme  and 
said  it  was  proposed  to  link  un  the  Blackburn  Meadows 
.station  with  Bofherhnin.  and  frnin  Botherbam  or  Blackburn 
Meadows  there  would  be  a  line  to  Kivefc...  Park,  Worksop, 
and  Manton ;  for  further  supplies  the'v  would  have  to  in- 
crease their  plant  at  Blackburn  Meadows.  Tlie  second  sta- 
tion would  be  at  Sprntborough,  near  Doncaster,  and  from 
that  station  they  would  carry  transmission  lines  to  Don- 
easter.  The  third  line  would  be  through  Kiveton  Park,  Bari- 
boro,  and  on   to  Chesterfield. 

Dealinrr  with'  various  objections,  the  Town  Clerk  said  the 
West  Riding  County  Council  had  sent  in  an  objection  stating 
the  view  that  the  time  was  not  opportune  owing  to  the  finan- 
cial condition  of  the  country,  and  later  it  sent  in  a  further 
objection  that  no  scheme  would  be  acceptable  to  it  unless 
it  made  suitable  provision  for  extending  the  sunply  through- 
nut  the  district  to  all  local  authorities  which  had  power  to 
demand  a  bulk  supply.  While  that  was  quite  right  as  a 
matter  of  principle  it  was  not  a  question  that  needed  to  be 
considered  at  the  moment,  because  a  supply  was  wanted,  and 
the  whole  question  was  :  Could  it  be  included  on  terms  that 
could  be  afforded?  They  were  there  to  constitute  an  authority 
and  not  to  discharg--  duties.  The  acquisition  of  existing 
undertakings  would  have   to  be  carefully  considei^ed  later. 

A  curious  document  had  come  from  the  Nottinghamshire 
County  Council,  he  went  on.  All  he  <'ould  say  with  regard 
to  it  was  that  the  person  who  compiled  it  did  not  appear  to 
have  read  the  Act  of  Parliament.  The  objection  was  that 
there  was  no  provision  in  the  scheme  that  existing  stations 
should  not  be  included  in  the  .scheme,  and  the  Notts  County 
Council  also  wanted  to  know  what  was  going  to  happen  in 
a  few  years.  He  submitted  that  that  was  not  the  question 
before  the  inquiry,  which  had  only  to  consider  whether  an 
authority  should  be  con.stftuted. 

The  Town  Clerk  detailed  other  minor  objections  from  local 
authorities  and  private  interests,  and  concluded  by  pointing 
out  that  no  alternative  scheme  had  been   offered. 

Alderman  R.  Styrinc.  chairman  of  the  Parliamentary  Com- 
mittee of  the  Sheffield  Corporation,  traced  the  growth  of  the 
Department.  He  knew  the  iron  fields  in  the  North  Lincoln- 
shire area  were  supplying  themselves,  and  would  lie  able  to 
do  so  for  a  consideralile  time,  but  he  pointed  nut  that  even- 
tually a  large  .station  on  the  Trent,  which  would  be  the 
natural  source  and  centre,  would  be  establi.shed.  He  thought 
Sheffield  and  Rotherham  should  have  fifty  iier  cent,  of  the 
representation  on  the  auth»irity  when  it  was  set  up. 

In  cross-examination.  .Aid.  Styring  said  the  leason  why  the 
Notts  &  Derby  Power  Co.  had  not  lieen  invited  to  conferences 
on  the  question  of  forming  the  authority  w-_as  that  the  com- 
pany had  liad  possession  of  part  of  the  district  for  a  consider- 
able time  and  had  done  nothing  in  it.  He  thought  the  district 
would  be  better  served  b,\  the  authoi^ty  than  by  the  com- 
pany. With  regard  to  finance,  the  scheme  would  have  to 
stand  on  its  own  bottom.  He  did  not  suggest  that  genenv- 
ting  stations  owned  by  the  colliery  companies  shotild  1% 
scrapped :' they  might  be  used  by  the  authority. 

The  Chairman  pointed  nut  that  months  had  passed  during 
which  the  company  could  have  prepared  its  own  proposals 
and  commented  on  the  fact  that  Sheffield  was  the  nnly  place 
that  had  the  public  spirit  to  submit  a  .scheme  to  the  Commis- 
sioners. 

The  inquiry  was  adjourned  until  October  18th,  when  Mr. 

'  •Elec.  Rev.,  ,Tu1v  15th,  1921;  p.  103. 
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F.  Parker  Rhodes,  chairman  of  the  Dalton  Main  CVjUieries, 
Ltd.,  gave  evidence  on  behalf  of  the  South  Yorkshire  Coal- 
owners'  Association.  He  said  he  looked  with  very  great  ap- 
prehension on  any  scheme  which  was  likely  in  any  way  to 
increase  the  burden  of  the  ratis.  For  that  reason  the  mem- 
bers of  his  Association  were  opposed  U>  the  exploitation  tii 
the  district,  to  any  further  extent,  by  municipal  effort.  Thev 
were  doubtful  of  the  basis  upon  which  the  scheme  was 
founded,  but  they  did  not  wish  to  take  up  an  attitude  of 
sheer  obstruction.  There  were  prolwibly  many  advantages  in 
the  idea  of  linking  up  the  existing  power  stations  controlled 
by  the  municipalities,  but  it  did  not  seem  to  members  of  his 
A.ssociation  that,  in  order  to  bring  that  about,  a  scheme  such 
as  the  present  one  was  necessary.  It  was  very  desirable,  in  the 
best  interests  of  the  diotjict.  that  the  existing  Yorkshire 
Power  Co.  should  be,  as  far  as  possible,  allowed  to  develop 
its  undertaking. 

In  cross-examination  by  the  Town  Clerk  of  Sheffield.  Mr. 
Rhodes  said  be  and  those  .is.sociated  with  him  thought  the 
time  was  not  opportune  to  go  to  the  expense  of  linking  up 
existing  stations,  becau.se  they  could  not  look  far  enough 
ahead  into  the  future ;  also  that  municipalities  were  not  the 
best  people  to  conduct  businesses  of  that  kind.  Something 
could  be  done  to  improve  the  present  no.sition.  but  this  was 
not  the  time  to  do  it.  T-Ie  characterised  the  scheme  as  a 
rather  bold  project  to  l>e  put  in  hand  at  the  present  time,  as 
they  did  not  know  what  it  was  going  to  cost.  "  If  vou  make 
a  mistake,"  he  continued,. "  you  come  back  upon  the  rates, 
and  that  is  what  I  object  to.  Municipalities  should  not  be 
entrusted  with  business  of  this  kind.  I  want  somebody  who 
makes  a  hving  out  of  industry  to  l(H)k  after  it." 

Pressed  by  the  Town  Clerk  as  to  the  reason  for  his  fears 
that  there  would  be  losses  on  the  rates,  he  said  be  had  to  fall 
back  upon  his  own  unfortunate  experience  with  regard  to 
Rotherham's  municipal  enterprises— electricity,  waterworks, 
and  sewage  schemes.  The  only  advantage  of  linking  up  a 
station  to  a  collierv  would  be  that  it  would  be  a   stand-by. 

In  reply  to  Sir  Harry  Haward.  Mr.  Rhodes  said  that  what 
he  had  stated  represented  the  views  of  the  South  Y'orkshire 
coal  owners.  He  would  not  like  to  commit  himself  to  saymg 
that  it  represented  the  views  of  owners  outside  that  area 
because  he  was  not  intimate  with  their  conditions.  It  might 
be  very  likely  that  the  Cannock  Cha.oe  colliery  supported  a 
scheme  such  as  the  one  under  consideration  and  asked  for 
representation.  Every  colliery  had  to  be  taken  on  its  merits; 
if  he  were  the  owner  of. a  non-coking  colliery,  undoubtedly 
he  would  take  advantage  of  it. 

Mr.  A.  Page  :  You  would  not  object  if  you  had  private 
enterprise  represented   on  the  .Toint  Authority? 

Mr.  Rhodes  :  If  private  enterprise  is  made  responsible  for 
the  development  then  we  have  no  objection.  b<>'ause  we  know- 
private  enterprise  will  not  go  faster  than  it  ought  to  do. 
and  will  count  the  cost  first. 

A-sked  for  his  opinion  ou  the  subiea.*  of  the  ixassible  develop- 
ment of  electrjoitv  in  mines.  Mr.  Rhodes  said  he  was  not  an 
electrical  expert,  and  there  was  a  difference  anioncst  mining 
men  with  regard  to  the  use  of  electricity  in  collier;--s.  There 
were  undoubted  objections  to  the  increased  use  of  elec- 
tricity undergrouud.  In  the  view  of  some  engmeers  the 
objections  were  small ;  in  the  view  of  others,  with  whom  he 
agreed,  they  were  very  great.  The  use  of  electricity  on  the 
surface  generally  depended  upon  local  circumstances  and  the 
plant.  Broadlv,  it  might  be  taken  as  an  admis-sion  from 
him  that  for  subsidiary  purnoses— anart  from  the  mam  opera- 
tion of  winding— the  use  of  electricity  was  advantageous  and 
economical. 

The  Chairman-  :  You  use  electricity  in  the  mines  in  some 
oases?— Yes.  for  the  pump  and  the  fan.  ■   j-     .,     ■ 

Have  any  of  your  mines  adopted  electrical  winding'.— I 
don't  know.  ,  ,.,-.•       . 

You  know  at  least  that  one  mine  in  this  district  is  elcc- 
tricallv  wound?— I  hope  it  will  be  borne  out  by  results. 

Is  it  inherent  conservatism  on  your  part  that  you  have 
not  adopted  electricitv  fully  in  the  mines^— Oh.  no.  we  are 
not  at  all  conservative;  we  adopt  new  methods  if  we  think 
we  are   going  to  improve  things,   but   we  are  not   radicals. 

Your  view-  is  that  electricitv  will  not  Iv  ol  use  generally 
in  this  coal  field?— I  would  not  s;iy  that,  but  up  to  the 
present  steam  has  been  generally  used.  It  inay  lie  that  m 
the    future   electricitv    will    be    generally    used. 

Is  it  wise  that  those  r.vsponsible  for  the  industrial  develop- 
ment of  the  country  should  sit  down  and  do  nothing?— I 
^\ould  leave  it  to  the  Power  Co.  in  the  district,  and  let  it 
develop  all  it  can. 

That  is  not  an  answer.  Having  regard  to  the  contingeno\ 
of  a  bigger  electrical  area,  is  it  wise  t<i  make  a  survey  ol 
the  reqvnrements  of  the  area?— I  don't  quarrel   with   that 

Would  not  the  logical  conclusion  of  your  attitude  be  that 
there  would  be  no  progress  at  all?— Not  at  all. 

Mr.  Walter  Benton  .Iokes,  chairman  of  the  South  York- 
shire Coal  Ti-ades  Association,  a.greed  with  Mr.  Parker 
Rhodes'  evidence,  and  said  coalowners  viewed  with  very 
great  alarm  the  possibility  of  an  electrical  si-heme  being  put 
into  operation  which  was  largely  controlled  by  public  bodies. 
In  his  yie\v  no  such   scheme  as  that  provxwed  was  nei-ess;iry. 

Sir  H\rry  Haward  pointed  out  that  the  .sehcnie  did  not 
enable  the  authorities  to  put  any  charges  on  the  rates  other 
than  the  existing  ones.  , 
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Mr.  J.*c<jcES  Abadav,  on  behalf  of  the  Shetiield  &  Eother- 
ham  Manufacturers'  Association,  said  they  were  not  opposed 
to  setting  up  a  Joint  Authority,  but  would  support  it, 
subject  to  safeguards  aud  moiiiticatious.  He  ccmteuded  that 
lx)th  Shelheld  and  Rotherhaiu  had  more  plant  than  they  re- 
quired at  present,  and  asked  that  they  should  not  buy  more. 
The  Town  Clkrk  of  Sheftiekl  said  ho  would  undertake  that 
no  further  capital  expenditure  fcir  plant  should  take  place 
for  five  years  without  special  tipplication  to  the  Commissioners 
and'  the  Association  Mr.  .\baday  represented. 

On  October  Ulth  evidence  was  given  by  Mr.  CHAiiLES  P. 
Markham,  (if  Chesterfield,  chairman  of  "the  Staveley  Coal 
and  Iron  Co.,  who  represented  the  Derbyshire  &  Notts  Coal- 
owners'  Association,  which  had  a  tonnage  of  t21  millions,  coal 
and  iron.  j)er  annum.  He  gave  an  account  of  the  present 
electrical  equipment  of  the  collieries  in  the  Doncaster  area 
with  which  he  is  connected,  and  said  the  capacity  was  9,mHJ 
k\y.  .  There  was  also  7,000  kW  installed  at  the  Parkgate 
Ironworks,  which  were  on  the  .same  ring.  They  were  about 
to  supply  the  Great  Northern  Railway  Co.  with  8,0(.IO  kN\'. 
and  were  supplying  the  Doncaster  Corporation  and  the  village 
of  Carcroft.  and  generally  where  i)eople  wanted  electricity. 
Electricity  was  produced  at  an  extremely  cheap  rate  because. 
with  the  exception  of  Parkgate,  it  was  all  derived  from  t;x- 
haust  st«am  turbines.  The  Stavelev  electrical  line  was  from 
3S  to  40  miles  long.  At  the  Staveley  works  there  was  9,tK)0 
kW,  and  tlie  whole  of  tin-  steam  was  derived  from  waste 
gases  from  the  coke  ovens  and  fyrnaces.  In  the  works  and 
collieries  under  his  control  in  Derbyshire  there  was  some 
12.500  k\V  installed.  1-50  transformers,  and  a  very  consider- 
able Jength  of  pipe  line.  They  were  supplying  from  Staveley 
about  a  quarter  of  what  Sheffield  was  turning  out.  He  had 
been  anxious  to  extend  the  use  of  electricity.  Various  little 
companies  had  been  started,  and  they  had  got  the  workmen 
to  take  shares  in  them.  One  of  them  was  at  Birmingham, 
another  at  Staveley.  They  were  supplying  Chesterfield  Cor- 
poration with  about  a  million  kWh  per  year  at  0.4d.  They 
charged  the  little  companies  Id.  for  high-pressure  energy. 

SiK  JoH.v  SxELL  said  he  had  not  been  aware  that  electrical 
development  in  the   StavcJey   district  had   gone  so  far. 

Mr.  Markham  said  the  groups  had  rejected  a  scheme  for  a 
super  power  station.  They  preferred  smaller  units.  He  ob- 
jected to  the  proposed  new  authority,  on  the  grounds  of  its 
composition  and  its  size,  and  suggested  that  there  should  be 
only  six  members — two  from  the  Corporations,  two  from  the 
iron  and  coal  masters,  and  two  from  the  consumers,  with 
an  independent  chairman,  possibly  paid.  An  authority  of 
■ij  members  would  be  unworkable.  Corporation  bodies  were 
always  changing,  and  there  was  no  continuity  of  policy.  They 
would  be  very  much  distressed,  as  manufacturers,  if  they 
were  to  be  handed  over  to  Corporations  which  admittedly  conld 
not  produce  as  cheaply  as  they  could  produce  themselves. 

In  cross-examination  by  the  Town  Clerk  of  Sheffield,  Mr. 
Markham  said  that  if  the  consumers'  objections  to  representa- 
tion were  removed,  they  would  still  want  to  know  what  the 
big. power  stations  (like  Rotherhaui  and  Sheffield)  were  going 
to  do.  .\s  manufacturers  they  looked  with  amazement  on 
the  antics  of  Rotherham  .iiul  Sheffield,  either  of  which  huge 
stations  would  drive  the  whole  district.  He  spoke  of  the 
Rotherham  station  as  a  huge  white  elephant,  w'ithout  even 
enough  water  for  tlie  turbines.  There  were  private  concerns 
possessing  their  own  plant,  and  generating  at  less  cost  than 
the  Sheffield  Corporation  could,  and  they  did  not  like  the 
idea  of  having  to  buy  electricity  from  the  Corporation  at  a 
very  heavy  price. 

The  Chairman  :  .\i'e  you  not  under  a  misconception  No- 
body is  going  to  compel  you  to  buy  from  this  authority. 

Mr.  Makkhamh  We  have  been  given  to  understand  that 
we  are  bound  to  take  electricity  from  the  super  power  sta- 
tions. 

The  C'hair.man  said  that  was  a  misconception  of  the  scheme, 
and  Mr.  Markham  said  in  that  case  his  objection  fell  to  the 
ground. 

The  duplication  of  lines  was  then  discussed,  and  witness 
said  his  groups  would  be  willing  to  work  with  the  Authority 
to  avoid  this. 

Mr.  Booth  :  So  long  as  it  io  established  that  it  won't, 
of  necessity,  interfere  with  you  in  any  way,  have  you  any 
objection  to  the  Joint  Authority? 

Mr.  Mahkham  :  No.  In  reply  to  the  chairman,  Mr.  Mark- 
ham added  that  he  agreed  with  the  principle  of  inter-con- 
nection. 

Sir  Hp.siix  Hawaiid  recalled  Aid.  Styring,  and  put  to  him 
a  suggestion  that,  instead  of  Chesterfield  having  two  repre- 
sentatives rm  the  .Authority.  Doncaster  two,  and  Worksop 
one,  the.se  three  authorities,  together  with  Mexborough,  should 
have  three  representatives,  thus  leaving  two  places  for  manu- 
facturers, colliery  owners,  railway  companies,  and  others. 
-Md.  Styri.ng  thought  this  was  an  admirable  suggestion. 
Mr.  W.  M.  Seiaf.y,  electrical  engineer,  gave  technical  evi- 
dence in  support  of  the  s<l)eiri.-,  and  desciibed  the  proposed 
developments  during  the  tv,o  periods  of  five  years  e.vJi. 
Among  the  posRibilitief  which  had  been  taken  into  atxiounl 
was  the  electrification  of  the  railways,  and  provision  had  been 
rasde  for  the  supply  of  40,0(Mi  kW  for  that  purpose  in  the 
second  period  of  development.  The  scheme  would  be  satis- 
factory. 


The  Town  Ousrk  of  Sheffield  :  It  restricts  the  expenditure 
on  capital  as  much  as  possible';' 

Mr.   Selvkv  :   That  is  so. 

.And  you  think  that  any  other  method  than  the  one  sug- 
gested would  not  be  .so  effective'.' — That  is  so.  This  method 
will  give  an  adequati'  supply  at  low  running  costs. 

In  cross-examination  bv  Mr.  llarker,  the  witness  said  that 
they  estimated  thoy  woiild  .sell  4(ll,(.KX),000  kWh  at  the  en<t 
of  "the  first  period  of  five'  years,  of  which  about  •2tj4,5U<J,0O(J 
kWh  would  be  taken  liv  Sheffield  aud  district;  Rotherham 
would  take  S6,U0U,00U  kWh,  Chesterfield  21,000,000,  Don- 
caster l.s.dOii.iKK),  Mexborough  8,0O(.l.00O,  aud  Worksop  3,000,000. 
Of  the  ll.tH-itt.UOO  kWh  that  it  was  estimated  would  be  sold  m 
the  Chesterfield  "  outside  "  area,  Mr.  Selvey  thought  about 
two-thii'ds  would  be  supplied  to  collieries.  He  knew  thai 
collieries  were  making  their  own  electricity  before  he  heard 
Mr.  Markham's  evidence. 

The  estimated  "  individual  development  "  coal  consump- 
tion for  the  first  period  would  be  391,000  tons  compared  with 
3.5-5.O0O  tons  under  the  scheme.  This  would  mean  a,  saving 
of  36,0(-HJ  tons  per  annum.  Questioned  as  to  how  this  esti- 
mated consumption  was  arrived  at,  Mr.  Selvey  replied  that 
the  explanation  would  occupy  a  long  time.  He  had  had  the 
full  assistance  of  the  most  expert  engineers  in  that  area. 

On  October  '20th  Mr.  H.  F.  Biijder  continued  the  cross- 
examination  of  Mr.  W.  W.  Sei.vkv,  who  stated  that,  despite 
the  fact  that  there  was  a  large  amount  cif  .spare  energy  in  the 
form  of  wa.ste.  heat  and  gases  in  the  area,  which  would 
obviously  \>e  larger  when  the  hol)ed-for  re'S'ival  of  trade  came, 
he  had  serious  hopes  of  selling  electricity  in  that  district. 

.\nswering  Mr.  W.  P.  Donald,  the  witness  said  that  a 
striking  feature  of  the  times  was  the  increa.sing  number  of 
new  uses  of  electricity.  The  firms  in  Sheffield  which  supplied 
their  own  electricity  were  diminishing  in  numter.  Tliere  was 
every  reasonable  hope  and  belief  that  it  would  be  possible  to 
sell  at  the  average  price  of  0.7d.  under  the  scheme. 

Mk.  Selvey  was  re-examined  by  the  Town  Clerk  of  Rother- 
ham with  regard  to  the  suggestion  that  one  piu'pose  of  the 
scheme  was  to  get  rid  of  the  Rotherham  imdertaking's  surplus 
power.  Mr.  Selvey  accepted  that  the  minimum  load  in  Rother- 
ham that  week  had  reached  20,000  kilowatts. 

Mr.  des  Forges  :  With  a  maximum  demand  of  20,000  kilo- 
watts you  are  getting  towards  the  point  where  there  is  not 
the  enormous  surplus  that  the  opposition  seems  to  think 
there  is  likely  to  be'? 

Mr.'  Selvey:  If  anybody  is  coming  after  this  surplus  they 
had  lietter  hurry  up.  He  w'ent  on  to  say  that  in  view  of  the 
possibility,  and  almost  certainty,  that  within  a  reasonable 
period  there  would  be  'ele<^tritication  of  railway  traction  in  this 
district,  the  railway  load  allowed  for  in  the  scheme  was  reason- 
able. 

The  Chairman  pointed  out  that  the  cost  of  constructing  the 
generating  station  at  Sprotborough  was  estimated  to'  be  £15.9 
per  kilowatt.  Before  the  war  the  cost  would  have  been  about 
Jb9.    On  what  basis  was  that  figure  arrived  at? 

Mr.  Selvey  replied  that  the  figures  were  frequently  revis>.'d 
to  keep  pace  with  the  advancing  cost.  It  was  his  view  that 
the  basis  of  ±'15.9  per  kilowatt  would  be  likely  to  go  down  la 
the  cour.se  of  the  next  five  years,  which  would  mean  that  the 
estimates  Would  be  so  much  iuiproved.  Mr.  Selvey  empha- 
sised that  this  W'as  one  of  the  best  coalfields  in  England,  w  ith 
the  best  coal,  the  best  pits,  and  the  best  ai-ea  for  development. 
It  was  likely  to  increase  very  much  in  the  sen.se  of  the  greater 
use  iif  power  in  the  production  of  coal.  ■'. 

The  witness  was  asked  to  give  his  candid  opinion  as  to  the 
lii'.st  delimitation  of  the  district.  Mr.  Selvey  agreed  with  the 
whole  of  the  scheme  except  that  he  would  not  raise  any  objec- 
tion to  the  exclu.sion  of  the  Buxton  area.  The  Worksop  area 
would  develop  into  a  dense  colliery  district.  East  Retford 
should  be  included  in  the  scheme  as  it  could  not  get  a  supply 
from  any  other  source.  Gainsborough  was  a  little  remote  at 
present,  but  in  the  end  it  would  require  and  get  a  supply.  A 
very  great  extension  of  industry  would  be  seen  at  Scunthorpe, 
where  the  tendency  was  more  and  more  to  make  the  finished 
product  instead  of,  as  in  the  pa.st,  merely  making  the  raw 
material  of  pig  iron.  He  agreed  with  the  suggestion  of  the 
Chairman  that  if  the  colliery  companies  combined  with  this 
scheme  it  would  involve  no  increased  cost  to  the  collieries,  a 
possible  benefit  to  them  from  the  sale  of  surplus  energy,  and 
additional   safety   during  industrial  trouble. 

The  Chairman  :  Looking  at  it  from  a  purely  engineering 
and  economical  point  of  view,  is  it  your  opinion  that  all  these 
undertakings,  both  public  and  private,  will  in  the  course  of 
tiine  be  interconnected  so  as  to  bring  about  the  greatest  benefit 
for  all,  as  well  as  the  greatest  benefit  to  the  individual  in 
question? 
Mr.  Selvey  :  That  is  most  emphatically  my  view. 
This  concluded  the  case  for  Sheffield,  and  Mr.  des  Forges, 
Town  Clerk  of  Rotherham,  then  went  into  the  witness-box 
on  behalf  of  the  Corporation.  Having  got  its  Order  in  1898, 
he  .said,  and  thi>  ))ower  station  having  been  on.-ned  in  liKIl, 
the  area  developed  electrically  probably  as  rai)idly  as  any 
other  part  of  the  country.  In"  li)fll-0'2,  w'hen  the  station  was 
opened,  the  total  immber  of  kWh  .sold  was  about  87,000.  Ten 
years  later  it  had  risen  to  2,900,000.  Then  they  got  what 
they  looked  upon  as  the  boom  period  of  3917-1S,  when  they 
sold  21 J  million  kWh.  During  the  slump  period  last  year  the 
eales  fell  to  18,000,000  k\\T3,  but  now  they  were  returning  again 
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to  the  more  prosperous  periods.    They  anticipated  that   this 
year. they  would  exceed  the  sale  of  lU.CKXi.OOO  kWh. 

On  October  '21st  Siu  .John  S.nki.i,  pointed  out  that  the  pro- 
moters had  not  put  forward  a  detinite  proposal  as  to  the 
terms  on  which  they  propo.sod  to  retain  existing  yeneratmg 
stations  as  part  of  the  scheme.  The  Commis.sioners  were, 
therefore,  unable  to  say  whether  the  re.sulting  cost  of  elec- 
tricity under  tlie  scheme  would  be  greater  or  less  than  at 
present.  He  a.sked  the  promoters  to  give  serious  considera- 
tion to  this  matter. 

Mr.  Bidder,  addressing  thn  Commissioners  on  behalf  of  the 
L.  &  N.W.  and  the  Midland  Railway  Companies,  said  their 
attitude  towards  the  scheme  was  neither  one  of  opposition  nor 
of  support.  They  were  perfectly  satisfied  to  leave  the  inter- 
ests of  electricity  supply  in  the  hands  of  the  Commissioners, 
certain  that  the  scheme  which  was  ultimately  sauctioned 
would  meet  -their  needs.  It  was  certain  that  these  railways 
would  be  electrified,  and  it  was  in  view  of  a  coming,  but 
not  in  any  sense  an  immediate,  event  that  they  asked  for 
protection.  The  rnihvay  conditions  in  this  area  were  very 
special;  a  combination  which  .'k' -trification  would  most  bene- 
fit. Economical  working  could  only  be  secured  if  a  consider- 
able area  of  railway  was  worked  from  the  same  source  of 
supply.  The  railway  companies  asked  the  Commissioners  to 
say  that  the  amount  of  electricity  which  they  would  be  en- 
titled to  take  should  be  so  defined  as  to  melude  a  supply  that 
would  take  them  to  a  rea.sonable  distance  from  the  source 
of  supply,  and  the  railway  companies  had  agreed  with  the 
promoters  upon  a  clause  which  they  asked  should  be  in- 
cluded in  the  final  form  of  the  scheme.  With  regard  to  the 
important  question  of  the  railway  companies'  right  to  demand 
a  supply  of  electricity,  the  scheme  conferred  no  such  right 
at  all. 

Sir  John  Snell  said  the  Commissioners'  model  clause,  which 
would  be  inserted  in  the  scheme,  contained  a  definite  require- 
ment that  the  Joint  .'\uthority  sliould  supply  a  railway  com- 
pany on  terms. 

Dr.  H.  B.  FIjHTCHER  strongly  supported  the  scheme  on  he- 
half  of  the  Drontield  Urban  District  Council,  and  complained 
of  the  neglect  of  the  Derby  and  Notts.  Electric  Power  Co.. 
which  had  had  the  .sole  right  to  supply  electricity  in  the  dis- 
trict for  the  last  '10  years.  He  said  this  neglect  liad  hindered 
the  development  of  the  district.  When  Drontield  .supported  the 
Bill  of  the  Derby  &  Notts.  Co.  in  1901,  it  was  given  to  under- 
stand that  the  company  would  at  once  proceed  with  the 
erection  of  a  -generating  station  at  Sheepbridge,  but  up  to 
the  present  the  only  station  it  had  supplying  energy  was  at 
least  30  miles  away,  and  consequently  of  no  use  to  the  Dron- 
field  district.  Anyone  requiring  electricity  had  to  install  the 
necessary  plant  and  make  it  for  himself,  which  six  fimis  had 
already  "done,  besides  other  private  house  lighting  plant. 

Mr.  Farmer,  on  behalf  of  the  West  Riding  County  Council, 
said  that  body  had  passed  »  resolution  expressing  the  opinion 
that  the  acquisition  of  electrical  undertakings  in  the  West 
Eiding  was  economically  impracticable  at  present.  The  County 
Council  also  urged  that  for  the  moment  the  Joint  Electricity 
Authority  .should  be  considered  an  advisory  or  supervisoiy 
body,  to  make  the  best  use  nt  existing  undertakings  by  link- 
ing-up  and  the  extension,  as  far  as  was  economically  practic- 
able, of  generating  and  distiiluiting  plant.  lie  was  aware  that 
this  went  to  the  root  of  the  whole  matter.  It  had  been  repre- 
sented to  the  Commissioners  that  unless  they  set  up  such  a 
body  as  the  promoters  proposed  they  could  do  nothing,  but 
he  suggested  that  this  was  not  the  case.  There  was  no  need 
to  stagnate.  The  provisions  of  Section  4  of  the  Act  of  VM9 
had  been  vitally  affected  by  an  amendment  in  the  .\ct  of 
1922.  The  view  of  the  County  Council  was  that  if  people 
availed  themselves  of  the  section  referred  to,  a  gi'eat  deal  could 
be  done  by  linking-up  and  that  there  was  no  necessity  to  svt 
up  a  .Joint  Electricity  .Authority.  The  County  Council  also 
attached  the  greatest  importance  to  direct  representation  on 
the  Authority. 

Mr.  Skinner,  for  the  l)erii\  ■'hire  (^'minty  Council,  also 
argued  in  favour  of  direct  lepiv^Mitation.  The  suggestion 
that  the  Derby  &  Notts.  Powei  (  .,.  shunld  be  excluded  was  a 
serious  matter  from  the  point  of  view  of  the  District  Councils 
in  the  south  of  the  district,  especially  Matlock  and  Rlackwell, 
because  their  potential  source  of  supply  at  the  inoment  must 
be  the  Power  Co. 

Mr.  Pratherstone,  on  l)i>li:ilf  of  the  Worksop  I'riian  District 
Council,  gave  gencrii!  support  to  the  .selvenie,  but  spoke 
.strongly  against  the  suggestion  that  Worksop  should  he  di'- 
prived  of  direct  representation. 
The  inquiry  was  then  adimirned  indefinitely. 
Sir.  .loHN  Snem,  suggested  that  during  the  adjoiirnin(?nt  the 
promoters  should  seriously  consider  the  questions  of  repre- 
sentation which  hod  been  raised,  and  he  also  expressed  the 
hope  that  .some  of  the  outstanding  difficulties  between  the 
power  companies  and  the  promoters  might  be'  removed  or 
improved  before  the  resumption  of  the  inquiry. 


THE  RADIO  TELEPHONE  BROADCASTING 
SCHEME. 


When  Did  It  Happen?— We  notice  lli:it  the  r..S,  Depart- 
nient  of  Commerce  '^  \\:iining  .\inerican  manufacturers  and 
exporti'rs  not  to  ovcrpcm  Shi-  fiosiciiji'  0)\  tlirir  iorcijjn  Ji-tters. 
Well— well- 


MA.NUFACTUIUiHS'    PROPOSALS. 

To  define  the  present  position  regarding  the  scheme  for 
broadcasting  by  wireless  t4;lephouy,  a  fifth  meeting  of  manu- 
facturers was  held  on  October  lyth  at  the  institution  of  Elec- 
trical Engineers,  over  which  Sir  Wilham  Noble,  formerly  chief 
engineer  to  the  General  Post  Office  and  now  of  the  G.E.C. 
presided.  Sir  William  explained  the  present  position  of  Ih-- 
Postmaster-General  and  the  company  as  one  of  complete  agre<- 
meiit.  On  May  Ibth  there  was  a^  meeting  at  the  General  I'ost 
Office  of  persons  and  firms  concerned.  Twenty-three  firms 
were  represented,  and  it  was  obvious  that  31  could  not  build 
stations,  so  they  had  finally  agreed  to  form  one  company — 
the  British  Broadcasting  Co.  This  would  be  "  a  public 
utility  service  for  the  broadcasting  of  news,  information,  con- 
certs, lectures,  educational  matter,  speeches,  weather  reportn. 
and  theatrical  entertainments";  it  would  have  a  capital 
of  A'10(),000  in  .^1  shares,  guaranteed  by  the  British  Thomnfin- 
Houston  Co.,  Ltd.;  General  Electric  Co.,  Ltd.;  Marconi's 
Wireless  Telegraph  Co.,  Ltd.;  Metropolitan-Vickers  Electrical 
Co.,  Ltd.;  Radio  Communication  Co.,  Ltd.;  and  the  Western 
Electric  Co.,  Ltd.;  which  would  be  immediately  responBibk- 
for  i'6t_),(XK)  if  necessary. 

The  directorate  would  consist  of  eight  directors  and  a  chair- 
man. One  directfir  would  be  appointed  by  each  of  the  six 
companies  named  and  two  by  the  other  members  of  the  com- 
pany. These  two  directors  would  retire  annually,  but  would 
be  eligble  for  re-election.  The  chairman  would  lie  some  well- 
known  public  man  not  connected  with  any  of  the  constituting 
compamei.,  and  the  company  had  secured  the  services  of  Lord 
Gainford,  late  P.M.G.  'These  were  the  principal  points  in  the 
Articles  of  Association. 

The  main  provisions  of  the  agreement  were  :  .\ny  bona-fidc 
British  manufacturer  of  wireless  apparatus  could  join  the  com- 
pany by  taking  one  or  more  shares,  and  on  signing  the 
agreement  the  member  would  pay  Jt'oO  (to  show  good  faith}. 
The  money  so  received  would  not  be  used  by  the  company, 
but  put  to  a  .separate"  account  and  returned  to  a  member  should 
he  leave  the  company.  Every  member  uiii.st  undertake  that 
the  apparatus  he  sold,  except  batteries,  accumulators,  and 
aerial  equipment,  was  made  in  this  country.  He  must  en- 
grave or  otherwi.«e  mark  the  apparatus  he  -sold,  so  that  its 
origin  was  known.  The  royalty  payable  to  the  B.  B.  Co. 
would  be  :—  Sum  or 

Description  of  .\pparutus  Royalty  payable. 

On  each  crystal  set ±0    7    6 

On  each  microphonic  amplifier  without  using  valves    0    7    6 
On  each  crystal  set  and  one  valve        ...  .17    6 

On  each  crystal  set  and  two  valves     ..  2    2    6 

On  one   valve  set      10    0 

On  each  two-valve  set 1  15    0 

On  each   three-valve  set     .250 

On  each  four- valve  set        ...        2  15    0 

On  each  other  set  a  royalty  pro  rata  to  the  aoove 

On   eaeh    telephone   ear-piece       0    0    3 

On  eaeh  loud   speaker  with  or  without  trumix'ts     ...     0    3    0 

On  each  valve  0    0    3 

Broadcasting  apparatus  must  not  be  made  for  any  person  not 
a  member  of  the  company,  and  under  the  conditions  laid 
down  for  the  sets  to  be  approved  by  the  P.M.G. .only  members 
of  the  comiiaiiy  could  have  sets  approved.  x\4iich  would  be 
.sealed  and  returned  to,  the  member,  who  would  retain  the 
sealed  approvecl  set  for  reference  when  necessary.  Each  set 
would  be  stamped  with  the  approved  mark  "  Type  approved 
by  P.M.G..  P. B.C.."  ami  a  copy  of  the  mark  would  l>e  sup- 
plied to  each  member  of  the  company. 

For  transmission  iiurposes  every  meml>er  who  had  any  in- 
ventions must  give  free  use  of  them  to  the  B.B.C. — i.e.,  all 
patents  would  lie  pooled,  .so  that  the  B.B.C.  would  be  free  of 
all  royalties— that  was  one  of  the  advantages  of  one  tiroadcast- 
ing  company. 

By  the  licejice  the  P.M.O.  guaranteed  the  B.B.  Co.  that  no 
foreign-made  sets  would  be  allowed  to  be  sold  for  broadcasting 
purposes. 

The  Postmaster-General  could  not  protect  the  oorapany  for 
a  longer  i>eriod  than  two  years.  That  was  to  say,  there  would 
be  no  foreign  competition  for  two  years.  The  company,  m 
con-sequenee,  would  not  guarantee  the  service  for  more  than 
two  years.  Befoii^  that  period  expired,  however,  there  would 
be  a"  further  conference.  There  had  been  a  considerable 
concession  with  reganl  to  wave  lenuth.  The  limitation  of 
.iOO  metres  had  been  abolished  and  there  was  now  no  limit. 
This  would  mean  that  anyone  with  a  broadcasting  set  would 
not  only  be  able  to  receive  efficiently  the  broadcasting  pro- 
grammes, but  would  be  able  to  tune  in  for  any  outside 
station. 

It  was  confidently  hoped  that  this  would  mean  a  consider- 
able addition  to  the  numbers  applying  for  licences,  so  that  the 
income  of  the  B.B.  Co.  would  enable  it  to  provide  really  hii-'h- 
prade  programmes.  The  Broadcasting  Committee  was  fully 
alive  to  the  necessity  of  liaving  i?ood  programmes,  and  it  was 
only  by  doing  so  that  the  succes.<i  of  the  scheme  would  l>e 
a.ssured.  ,,,,-,      .  ,. 

Also,     it     was     negotiating    with     the     P.M.G.     to    get 
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authority  to  raise  the  power  of  the  broadciisting  Btationi)  from 
H  to  U  kW.  Ab  a  teiiijKjiiir}'  lucasurc  at  IcuHt,  Marcoui  lIoiiHe 
would  be  utilined  an  a  liKiudcUBting  station  for  London,  and  it 
wa»  |M.HKilj|e  thnt  th.ii-  umild  [ic  at  an  early  dale  a  l<iiuporary 
Htiilion  at  MunclirNli'i . 

'Ilic  liccnci-  to  It  ichucd  liy  tlii;  J'.M.Ci,  for  bioadcaHlinn 
would  ro8t  IOk.  ;  .">-..  would  Ho  to  the  I'oBt  Olliee  and  M.  to  tln' 
H.H.  Co.  'J'lie  iiiviirt:  would  u|>ply  only  to  iipimiatiiH  with  llir 
iipprovcd  mark  of  tlio  J'.M.CI. 

A  «»'iuTal  di.'^cuoHion  followed  and  boitu-  douht  wuk  cxpreBwil 
on  whftlicr  Ihi-  public  could  be  protected  againHt  illicit  kcIh. 
Accordini.!  to  tin;  Vinancier,  the  company  i»  limilcil  to  ii 
lyaxiiiiiim  dividend  of  7J  jht  cent. 

Sir  Williiiiii  wiid  tliiit  Hetit  wliicli  liiid  aliciidy  been  sold  iMjiild 
not  !«•  ilenlt  with,  but  if  lliey  did  not  comply  with  llic 
i'oHtmuHter-denerarH  icUulatioliH  the  owners  could  not  V.H  ii 
broiidiai-ting  licence.  If  traders  had  already  in  stix'k  Kondn 
bouuhl  before  July  15th  from  abroad,  and  Matislied  the  I'omI 
luaster-Cicneral  ou  that  point,  they  would  be  allowed  to  sell 
them. 

Asked  whether  one  who  obtniiied  parts  from  abroad,  as 
sembled  them  in  tliis  rouiilrv,  ami  sold  them  as  Hritish-made 
was  a  liima-lidc  manulacliMei .  Sir  William  xniii  it  was  in- 
tended that  evcrythiiiK  should  be  made  in  Miis  country  witli 
the  exceptitins  he  had  iiienlioiieil.  Raw  iriati'iial  could  be 
imported,  of  coins.',  as  it  could  not  be  obiained  in  IIiik 
country. 

Mr.  (l.slfrey  Isnncs,  of  the  Marconi  Co.,  explaiiKMl  that 
the  Bro.idcastitiK  Co.  wnH  not  to  make  prolits.  If  10(),(K)()  liriiiH 
wanted  to  bi'coiiie  members  of  the  compiiny,  by  Ibe  arliiles 
of  as.so(iation  those  which  had  moie  than  one  shure  would 
have  to  release  them  in  order  to  admit  the  (jtlieis.  So  tlint 
it  was  possible  to  have  |IKI,IJOU  shareholders  lioldniK  one 
share  each. 

Mr.  I'billips,  .i  manufacturer's  reprcseMtativc.  explained 
in  iletiiil  the  safei^uurds  tlu'  Postmaslerfieneral  had  insisted 
on  in  order  to  ensure  cijiiality  for  all  nianufiictuieis,  large 
and   small. 

A  resolution  enipciwerinK  the  <'ommitt.ee  to  proce(!d  u  illi 
the  registration  of  the  Hioudcasting  Co.  was  curried  unaiu 
moiisly. 

'I'hi'  committee  of  the  Radio  Association,  at  a  iiippling  lielil 
on  Otober  iHth  to  consider  the  proceedings  of  the  liritisb 
livoadcasting  Co's.  meeting,  issued  the  following  state 
ment  ;  — 

"  'Ilie  Radio  Association  deplores  U\i-  fa<t  that  thousands 
of  licenM-holders  were  entirely  ignnnil  in  Hctlling  the  lonn 
which  broadcasting  is  to  take,  and  lli;i(  (lie  ).'eii(Piil  pnl.lir 
is  receiving  no  adequate  protei-tinn  ;i).';nn  I  iIh'  ginulli  nl 
a   monopoly. 

"  'ITiose  present  at  the  meeting  were  u Horded  no  oppoilumlv 
of  seeing  the  articles  of  aKsociation  of  the  coiiipanv.  iiUlioni.'li 
they  gave   practically   unlimite<l   powers   to  a   small   gr(]np, 

"  A  deposit  of  .C.V)  is  to  be  demanded  from  small  nianii- 
faeturers  who  subscribe  for  a  tl  share.  What  is  the  purposi! 
of  this  deposit,  and  to  whom  does  it  go." 

"  The  royalties  are  altogether  too  excessive,  ;:nd  bid  fair  lo 
cripple  an   important    I'.ritisli    industry. 

"The  Radio  Assrx'iation  looks  to  the  I'osttniiHli'i  Ceneral  In 
(jive    an    early    explan.-ilion    nl    lie-He    measures." 


THE     INSTITUTION     OF     ELECTRICAL 
ENOINEERS. 


THE     SOUTH-WEST    MIDLANDS    ELECTRICITY 
DISTRICT. 

ESMIII.IHIIMKNT    Ol     AOVI.SOIIV    .Jol.VT    ( 'oMM  ITTKI-.. 

It  will  be  recalled  that,  iu  accordance  vvilli  the  jirovisioiis  ol 
the  Klei:tricity  (Supply)  Act,  I'Jll),  the  I'llei-tricity  f!ommissjoii 
provisionally  delimited  the  above  luimcd  distiict  in  ()<tobi'i, 
\'.VJI>;  in  August,  i'.t'M ,  the  Miiiniiigham  Corponition  and  llii^ 
Shropshire,  Worcestershire  iV  StalVoidshiri'  I'lleeliie  I'ower  Co 
Hubmitt<;d  a  joint  schi'ine  for  the  re  organisation  of  the  i:\vd 
ing  sujjply  of  eleitricily  within  tln'  area,  and  the  Comniis 
sioners  held  their  first  in<)uiry  in  <'()nnectioii  with  the  maltei 
in  November  of  the  sami^  year.  'I'he  decisions  conn-  to  by 
them  as  a  result  of  that  inquir."  were  announced  in  March, 
I'.l'iii,  arirl  in  the  following  July  the  IClectricity  Commissioners 
held  their  s<'cond  lisMil  inquiry. 

The  matter  liaM  now  been  carried  a  step  further  by  the  issue 
of  the  Klectricitv  T'ominiHsioners'  Hniith-West  Midlands  lOlec- 
tricily  DiMlri.l  lirder.  llCiS,  constituting  the  district  and  eslab- 
'iMiing  the  South  West  Midlands  Advisory  .loinl  ('ommiltee 
tiippoint4-d  by  the  Hiiiningham  Coiporatinii  and  Ihi'  Shrop 
Hhiri',  iVc,  Co.). 

The  Order,  which  has  been  Hiibmitted  In  tin'  Minister  of 
Transport  for  conlirmation,  and  will  come  inin  nperation  as 
Htsin  lis  it  has  been  approviMl  by  a  resolution  piissi'd  in  eaili 
IIouw  of  Parliament,  is  a  brief  one.  The  scheme  constituting 
the  district  and  establishing  the  Coriimiflee  is  set  <]Ul  in  a 
Bchediile,  while  the  first  amiex  'imtains  the  main  outlines  ol 
the  lectinlcnl  scheme.  'I'he  sid.nd  annex  givi>s  the  agieenienlw 
that  have  been  c/)me  t<i  between  the  Hirminghain  ('orporalion, 
the  Ix'icesti^rshlre  Si  Warwiclc.liire  Kleitric  I'ower  f'o.,  and  the 
Shropshire.  WorccHt'Tshire  \  SlalTordshlre  Klectrie  Power 
Co.  The  tliird  annex  contaiiiH  uddilional  provisions  as  lo  the 
generation  and   IransniiHsion   of  eleitricity. 


Xoimi-EASTHUN  Ui'.N'riin  Cuaiiiman's  Aodiuoss. 
'i'lli.  opening  meeting  of  the  iy'2'J-'2:)  mission  of  the  Niulh- 
JOastei  n  Centre  was  held  at  New<'astleiin-'J  yne,  on  (Jctoliei 
viird,  when  Mr.  J'',  (j.  C  Baldwin  delivered  his  imiugural 
address.  .U  the  last  annual  meeting  Mr.  Fawssetl  was  elecleil 
( liaiini.in,  hut,  acting  upon  medii-al  advice,  he  di'clined  the 
posilion.  and  Mr.  lialdwin,  who  hail  iieeii  elected  one  <if  the 
vice-chainiu'ii,  underlujk  to  till  the  vacancy. 

.Mil.  lUl.liwiN  look  as  his  subject  "  The  I'rogress  and  roten 
tialities  of  th(^  Telephone  in  the  linit<'d  Kingdom,  "  and  opened 
with  an  interesting  liiHlorical  ri:nuinc. 

In  the  liiilcd  States  at  present  tlii^re  was  one  telcphoiK'  lo 
apiiinximat^dy  eight  of  the  population  of  l()u,(KXI,U(IO,  'J'lu' 
develdpirient  in  the  llniteil  Kingdom,  with  a  pnpulallun  (jI 
■I7.lld0.il(«.l,  had  iK.'ver  attained  to  more  than  one  lelephone 
station  to  4'J  of  the  )>opulatioii.  Teleiihone  di'Velopineiil  in 
this  crjimtry  would  depend  jirimarily  upon  a  letiirn  of  com- 
iiK'liial  prosperity,  and  also  on  a  lieltei  apprei'ialion  on  the 
p;irl  of  the  public  of  the  riicjillies  iiU'orded  by  a  liberal  pro 
vision  of  leli'phones. 

|{a|i1d  developnielil  .mooii  ereiiliii.  ;il  I  he  linger  <'Xchanges, 
serious  dilliciillies  in  switrhnig,  which  ueie  eventually  siir- 
mounted  by  the  Invention  of  the  "  multiple."  It  is  not 
generally  known  that,  although  the  niirltiple  was  invented 
and  evi^ntiiiilly  perfected  in  America,  it  was  devised  inde- 
pendently ill  this  country  (much  about  the  Siiine  liini^)  by  Mr. 
!■'  H.  ().  Ila,wcs,  of  the-  United  Tidephone  Co.  Unfi.rlunatcly 
he  did  not  benelit  by  his  invenlion,  being  forestalled  by  the 
patenting  of  the  .American  proiliiel  in  this  eoiinlrv. 

It    had   I n    left    b>r   the   Jtriti.sh    I'ost   Ollice   to  eoliduel    llie 

lirst  experiments  in  automutie,  switching  in  this  country.  '1  In- 
experinieiils  Welt!  (•oiniiienccd  in  I'.ll'i,  and  the  (irst  automatic- 
exi-hange  was  opi-ned  by  the  Jjritish  I'.O.  in  May,  l'.ll'.i.  ;il 
K|isoin.  Since  then  17  such  exi-hiingi's  bad  been  placeil  in 
(-oinniishion,  their  capacities  ranging  from  7C  to  'J,(j(X)  lines 
The  equipment  for  '.)  of  tliem  was  of  tlw  .Automatic  Telephone 
(Jo.'s  type;  for  four  of  the  Siemens  tyiie  (two  village);  for  two 
of  the  Western  Electric  Co. 's  rotary  type;  one  was  of  the 
lyorinier  l.vpe,  and  one  of  the  "  Uelay  "  pattern.  "  l''our  <■>•- 
(-hangi-h  were  on  order  for  Dundee  (Nnrlh  Electric,  ;i,.'")(l(l  lines), 
Miu-ton,  Vorks.  (.Automatic  Telcjihoni-  Maniifaetiiring  Co.,  811 
lines);   Sniithainjiton  and   Swansea,  (Sieiin-ns,   ',iS>i)0  lines). 

The,  (|iieslions  whether  aiitomatii-  apparatus  would  satisfac 
liiiily  liiiril  llie  necessary  switi-hing  fiini-tion.s ;  whelhe.i-  the 
Uritish  c-liiniite  would  nITeet  iircjudiciiilly  llie  uperation  ol 
niat-liine  switching;  and  whether  the  British  public  would 
receive  the  automatic  system  faviairiibly  had  been  answered 
iu  favour  of  the  aulomatic  svsteni.  Hitherto  the  [Kilicy 
adopted  by  the  I'ost  Ofliee  had  be.-n  conliiu-d  lo  the  appli(-a- 
tion  of  aiitoinalii'  working  In  individual  exchanges,  anil  in  no 
,  case  had  a  self  c-ontiiined  ariMi  been,  dealt  with.  I'liins  uen- 
now,  however.  In  hand  for  the  esfablishinent  of  automatic 
working  in  a  iiimiber  of  multi  exchange  areas,  wherein  ihe 
whole  of  the  local  trallic  betw<'en  exchanges  situate  therein 
would  be  dealt  with  exclusively  by  muchine  switching.  There 
were  possibililies  of  ell'ecting  largi^  savings  by  the  establish- 
ment of  machine  switching  and  the  adoption  of  aiitoinatic 
working  on  a.  large  s<'ale  in  certain  multi  exchange  areas 
might  be  <-xpei-ted   in   the  iiour  future. 

'I'he  (iiiAiiiMAN  then  referriid  to  long  di.slani-e  telephony  and 
<-onc-ludeil   with  an  interesting  refcreiici-  to   radio  telephony. 


I*rosi)cc(iiiri  by  lilectriclty. — In  a  recent  i.s.sue  of  l,c  (Idnic, 
nivil,  .].  Micliaut  reviews  the  viirioii.s  nietlnsls  of  ore  pros- 
pecting by  electrical  and  other  means.  He  refers,  inter  alia, 
to  the  appliratiiiii  of  Hertzian  waves  tried  by  l/oowy 
(Austrian)  and  l/<'mbiich  ((lernian).  The  first  method  tried 
was  not  very  satisfactory,  as,  in  order  to  obtain  accurate 
nmiilts,  very  short  wave  lengths  are  necessary,  and  the 
waves  hav(^  to  be  (uijiable  of  orientation,  li'iirtber,  the  re- 
ceiving si^t  should  be  portable.  The  other  incthod,  due  to 
the  same  authors,  si'cms  more  easy  of  apjilii-ation.  It  is 
based  on  the  variation  in  capiK'ity  of  a  transmitting  aerial 
with  tb(!  dielei-tric  constant  of  the  surroimding  inediuiii. 
This  increiiseil  capacity  is  convertiid  iido  an  increase  in  the 
wave-length  Iransmitled.  this  increase  being  easily  meaaur- 
able  by  wiivemeteis.  Considerable  space  is  devoted,  with 
illustrations,  to  Sclilumberger's  method,  based  on  the  elec- 
trical conductivity  of  the  earth.  Conductivity  is  of  two 
types:  (I)  metallic  conductivity  peculiar  to  the  metals  and 
certain  miner-ils  (pyrites,  mispickel,  pyrnhiHiU',  magnotite). 
till-  current  being  tiansniilted  through  these  substances  with- 
out any  transporl  of  matter  or  clirmiiul  reaction.  ('^)  Elec- 
trolytic conductivity  (water  containing  salts  in  solution),  us 
a  ri-Hiilt  of  which  electricity  is  pi-o|iagatcd  through  theBe 
liquids,  giving  rise  to  eheniiciil  reactions  by  the  disscs-iaton 
of  till-  Halts  in  solution  into  pi.sitive  and  negative  ions.  Th(^ 
melhnil  of  sending  the  current  into  the  ground  and  measur- 
ing the  reiMilts,  ,Vc,,  are  described.  It  would  ap|icar  that 
the  litter  method  is  the  one  most  promising  in  results. 
Appar;iliiK  have  already  been  constructed  for  ajiplying  thib 
mctho<l. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,     AND     PLANT. 

lUadem  are  invited  to  submit  particular/  of  luw  or  impro'cei  dtvicet  and  apjiaratut,  wkwh  will  be  publuhed 
if  coTuidered  of  tuffioieiU  intereit. 


A  New   lilectric  Fire, 

A  iiiiiiiljer  of  new  and  iijiinovfcl  deKiyns  of  electric  fires 
for  the  coming  winter  have  bten  put  on  the  market  by 
Messks.  JJkllino  &  Co.,  Derby  Koad  Worku,  Montajjue  Road, 
Upper  Edmonton,  N.18.  Fit'.  1  illustrates  one  of  these  which 
is  of  a  novel  shape  and  construction.  The  heating  element 
is  in  two  1-kW  bars.  One  of  these  is  controlled  by  a  separate 
switch,    while    the    other   is   operated    by    a   two-way    switch 


Fig.  1.— The  Bei.li.ng  "  Dltlex  "  Finn. 

which  also  contiijls  the  element  of  a  boiling  ring  litted  in 
the  top  of  the  appliance.  The  body  of  the  fire  is  of  oval 
shape,  the  top  and  bottom  are  made  of  cast  iron  while  tbr 
main  body  is  of  sheet  steel.  The  dimensions  of  thr  lire  are  :  — 
Height  17  in.,  width  18  in.,  and  depth  11  in. 

The  Ampliphone. 

A  writer  in  Le,  Oenie  Cii:il.  fur  September  16th,  describe."! 
a  new  tyi)e  of  loud-speaking,'  receiver  for  wireless  sets.  The 
general  arrangement  of  this  is  shown  in  the  illustration, 
fig.  2.  In  the  "  ampliphone,"  as  M.  Quinet,  the  inventor, 
calls  the  new  device,  a  small  moving  coil  i),  2.5  mm.  in  dia- 
meter, is  suspended  from  a  corrugated  membrane  M.  The 
coil  has  a  tine  wire  winding  connected  to  the  primary  p  of 
a  transformer  t,  the  secondary  «  of  which  is  connected  to 
the  ordinary  amplifier  of  the  receiving  set.  The  coil  h  is 
free  to  oscillate  inside  the  annular  magnetic  field  ns,  formed 
Ly  a  winding  e  on  the  centre  core  n  of  the  magnet,  and 
taking    1    ampere    at    6    volts.      The  2-min.  annular  air  gap 


Fio.  2.— The  Ampi.ipho.ne   (Section). 

between  n  and  a  is  sufficient  to  allow  the  coil  to  oscillate  and 
vibrate  the  membrane  M  by  the  combined  action  of  the 
magnetic  field  and  the  current  received  from  the  transformer. 
The  coil  u,  the  casing  of  v.  hich  is  non-metallic,  is  stoutly 
fixed  by  a  light  non-inagnctic  cone  to  the  centre  of  a  German 
silver  diaphragm  80  mm.  in  diameter,  and  0.3  mm.  thick. 
This  diaphragm,  which  is  corrugated,  is  securely  fixed  to  the 
edges  by  screws.  It  is  surmouhted  by  a  resonance  box  and  a 
thick  mouthpiece  not  shown  in  the  figure. 

Moorwood   Fires. 

A  new  line  of  electric  fires  has  Ix-en  placed  on  the  market 
by  Messrs.  Moorwoods,  Ltd.,  of  Harleston  Iron  Works. 
Shefiield,  in  which  is  embodied  n  patent  beating  element, 
shown  in  (ig.  'A.  This  element  consi.sts  of  a  base  of  white 
refractory  material  with  shallow  grooves  separated  from  one 
another  by  a  very  thin   web ;  the  heating  strip  is  not  coiled 


but  zig-zagged  in  one  plane  only,  thus  making  a  flat  element 
which  lies  between  the  webs.  It  is  claimed  that  the  btrip 
thus  formed  is  s<j  strong,  even  when  hot,  that  it  cannot  sag 
or  drop,  and  that  touching  of  adjaeent  turns  is  tjujte  impos- 
sible. When  in  uw.  owing  to  the  thinness  of  the  webs  allow- 
ing the  strip  elements  to  lie  close  together,  the  appearance 
profhufd  is  that  <]f  a  solid  red-hot  bar. 
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This  element  is  standardised  for  all  the  Moorwood  fires  and 
<-ooking  apparatus,  and  is  so  designed  that  the  electrical  con- 
nections are  made  in  the  act  of  mechanically  fixing  the  ele- 
ment in  place;  this  is  a  simple  operation,  lieing  effected  by 
means  of  a  couple  of  wing  nuts.  Similarly  the  back  cover 
of  the  fire  is  secured  in  place  with  wing  nuts,  and  an  ele- 
ment can  thus  l)e  replaced  without  using  any  tool.  Fig.  4 
i-liows  a  two-bar  fire,  with  two  rotary  switthes;  the  elemeot« 
when  in  place  are  slightly  proud  of  the  surrounding  frame,  so 


Fig.  4.-  MoonwooD  Firk. 

that  the  frame  receives  little  heat,  and  the  heat  is  radiated  over 
a  wide  angle.  The  insulation  is  of  micji,  and  all  connections, 
&c.,  are  concealed  from  view.  The  makers  claim  that  U>» 
element  is  practically  indestructible,  and  its  construction  en- 
ables the  heating  strip  of  a  boiling  plate,  for  iosiance,  to  be 
brought  very  close  to  the  bottom  of  the  utensil  which  is  bemg 
heated.  A  heat-resisting  handle  is  fixed  on  all  Moorwood 
fires. 

"  Faico  "  Rustless  Steel  Fires. 
"  FaIco  "  electric  fires  and  heaters  need  no  introduction, 
but  amongst  the  l!)22-'2;^  season's  designs,  the  Fai.kirk  Iron 
Co.,  Ltd.,  of  Falkirk,  has  prcxluced  .something  new  in  such 
devices.  The  aptK'ul  of  the  rustless  steel  electric  fire  should 
be  irresistible  for  .stn-eral  reasons;  in(V>ed,  it  may  truly  claim 
to  be  a  labour-saving  appliance  Not  only  does  the  electrical 
equipment  eliminate  all  dirt,  dust,  and  smell,  but  the  rustless 
steel  body  carries  the  matter  a  stage  further  and  will  keep 
clean  without  constant  attention.  Two  patterns  are  at 
present  available;  the  "  .\rgyll  "  has  ii  2-in.  frame  with 
moulding  mounting  on  the  outer  edge,  flat  splays  to  the  fire 
and  berry  moulding  round  the  edge,  while  the  "  Darnley  ' 
has  a  2-tn.  O.G.  frame  with  curved  coves  to  the  fire  and  hob 
moulding  fitted  on  the  edue.  Both  types  are  provided  with 
a  trivet  hob.  two  switched,  and  five  of  the  maker's  standard 
bars  (capacity :  3,7.50  watts),  being  otherwise  of  standard 
constnutiim.  The  overall  dimensions  of  the  new  fiies  are  : 
height  24J  in.,  width  IS  in.,  depth  7i  in.,  and  the  weight 
is  35  lb.  They  are  neat  in  appearance  and  should  prove  a 
great  convenience. 
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27,072.  "  Device  (or  attachment  of  suspended  insulator  chains."  A. 
Renaudin.    October  Glh.     (France,   October  Ulh,   1921.) 

37,(ltl9.  •■  Electric  head  lamps  for  motor-cars.  Sc."  P.  G.  I".  McCuUoch 
and  W.  E.  Marshall.    October  6th. 

27,0!)0.  ••  Electric  head  lamps  for  n<olor<ars,  Sic."  P.  G.  P.  McCulluch 
and   W.  £.    Marshall.     October  6th. 

aZ.Oal.  "  Electric  head  lamps  for  motorcars,  &c.'"  P.  G.  P.  McCulloch 
and   \V.  E.   Marshall.    October  6tT\. 

27.094.  **  Distributors  for  magneto-electric  machines."  British  Thumsun* 
Houston  Co.,  Ltd..  H.  W.  H,  Warren  and  A.  P.  Young.    October  6lh. 

27.095.  "  Electric  motors."  British  Thomson-Houston  Co.,  Ltd.  (Gcncr.il 
Electric  Co.).    October  6th. 

27.096.  "  Control  of  .-leclric  switches."  British  Thomson-Houston  Co.,  Ltd., 
and  A.  S..  Fitzgerald.    October  6lh. 

27.097.  '"  Multiple-armature  relav."  F.  .Mdendorff.  October  6th.  (Ger- 
many, Ocloberl9lh,  1921.) 

27,106.  ••  Leclanch*  batteries."  E.  E.  Dutt  and  S.  H.  Goilfrev.  OcioUr 
6th. 

27,118.    ■'  Sky  signs."    J.  M.  Dickie.    October  6th. 

27,124.    *'  Electrically-propelled  whiclcs."    T.    Foster.    October    "ih. 

27,134.  •■Knobs,  terminals,  &c.-"  _  A-Round  and-Ji>J.V_Seab).  Ociobir 
7th. 

27,144.  "  Head  lamps  lor  motor,  &c.,  vehicles."  C.  B.  Robinson  and 
Robinson  Bros.,  Ltd.     October  7th. 

27,1.58.  "  Electric  switch."  M.  C.  Richardson,  Richardson  &  Whittaker, 
and  J.  E.  Whittaker.    October  7th. 

27,169.  "  Dynamo-electric  machines."  Electro  Dynamic  Construction  Co., 
Ltd.,  and   N.   Pensabene.    October  7th. 

27.171.  "  Alternating-current  dynamo-electric  machinery."  Metropolitan- 
Vickers   Electrical  Co.,   Ltd,,   and  G,    M.    Pestarini.     October  7th. 

27.172.  "  Electric  switchgcar."  W.  A,  Coates  and  Metropolitan-Vickcrs 
Electrical  Co.,   Ltd.    October  7th. 

27.180.  "  .■\pparatus  (or  use  with  high-frequency  circuits  of  telegraphic  or 
.telephonic  systems."  J.  A.  Coomes  and  J.  A.  Coomes  &  Co.,  Ltd.  October 
7th. 

27.181.  "  Sound-amplifying  instruments."  J.  .\.  Coomes  &  Co.,  Ltd.,  and 
J.  A.  Coomes.    October  7th. 

27,401.  "  Roofs,  and  lighting  of  same."  British  Thomson-Houston  Co., 
Ltd.    October  7th. 

27,242.  "Chain  (or  suspending  electric  fittings."  A.  N.  ll.-iddow  and 
A.    P.   Ruthcrlord.     October  9th. 

27,245.     "  Sparking     plugs."     H.    Martin.     Octobt-r    9th. 

27.261.  "  Machinery  for  conversion  ol  alternating  into  continuous  current." 
E.    E.    Dult.     October    9th. 

27.262.  "  Wireless   apparatus."    .'V.  Stewart    and  A.    Compare.     October  9lh. 
27,268.     "  Valves     for     wireless      telegraphy      and      telephony."      .-\.     Cairns. 

October  9th. 
27,270.     "Train   control."     A.    I..    Rulhvcn.     October    lllh. 
27,280.    "  Electric    lamps."    A.    S.   Sletbush-   October    llih. 

27.294.  "  Electric  winding  devices  (or  spring  motors."  \  i.\  M.ibtliijun 
Akt.-    Ges.     October    9th.     (Germany,    January    16vh.) 

27.295.  "Conductor  rails  (or  electric  railways,  &c."  .Siluminitc  Insulator 
Co.,  Ltd.,  and  F.  V.  "Wythes.    October  9th. 

27,300.     "  Electric    switches."    C.   D.    S.   Cranko.     October   Olh. 

27,323.  "  .-Vutomatic  devices  (or  opening  and  closinj;  electric  circuits." 
A     E.  M.  Van  der   .Meesch.    October   9lh. 

27,340.  "  Passenger  cars."  W.  Voss.  October  9th.  (United  States, 
October  8th,  1921.) 

27,376.  "  Memorandum-recording  attachments  ^or  telephones."  A.  P.  Hin- 
nessy.     October   10th. 

27,390.  "  .Amplilying  device  for  sparking  plugs."  J.  C.  Blow  and  W. 
Holmes.    October  lOth. 

27.411.  "  Wireless  aerial  tuning  inductances."  J.  B.  Bignamy.  October 
10th. 

27.412.  "  Wireless  one-unit  telephony  leceiving  sets  and  mtervalve  coup- 
ling."   J.   B.   Bignaniy.     October  10th. 

27.424.    "  Sparking   plugs."    G.  H.  Wilson.    October  10th. 

27,442.  "Electric  translormer  oil  boxes."  .Akt.  Ges.  Brown,  Boverl  et"  Cie. 
October    lOlh.     (Switzerland,    October   16th,    1921.) 

27,449.  "  Speed-controlling  mechanism  for  pppcrmaking,  &c.,  m,achines." 
British    Thomson-Houston   Co.,    Lid.   (General    Electric  Co.).     October    l()lh. 

27,464.  "  Arrangement  (or  high-(requency  telegraphy  or  telephony."  Dr. 
E.    F.    Huth    Ges.    October    10th.     (Germany,    August   SOlhJ 

27,490.  *'  Crystal  detectors  (or  wireless  apparatus."  W.  C.  j.  Schlie. 
October  Uth. 

27)496.  "  Wireless  telephone  apparatus."  Dudley  Timber  and  Saw  Mills, 
Ltd.,  and  C.  Goodall.    October  11th. 

27;.M8.    "Electric  signalling    apparatus."    F.    C.    Tipping.    October    lltli. 

27,530.  "  Magnetic  separator>."  A.  F..  Davi.-s  and  H.  H.  ITiompson.  Octo- 
ber lllh. 

27 ..M4.  "  Electric  curren!-<iperaled  controlling  mwhanism."  I..  B.  Hewill 
and  Metropolitan    Electric   Tramwavs,   Ltd.     October  11th. 

27,547.    "  Eli-clric    heating    devic-s."    A.    Ryner.    October    Uth. 

27.563.  "  Electric    transmission   o(  sound."    S.  G.    Brown.    October    Uili. 

27.564.  "  .Means  (or  reception  and/or  reproduction  o(  vibrations."  H.  \\'. 
C.  Russell.    October   11th. 

27,567.  "  Elecirir  discharge  lubes,  &c."  C.  G.  Eden  and  General  Elenric 
Co.,  Ltd.    October  Uth. 

27,575.    "Electric    accumulator,"    J.    A.    Hill.     October   Uth. 

27.592.  "  Manulacture  o(  socket  caps  iof  electric  lamps,  &c."  Naamlooze 
Vennootschap  Philips'  Gloeilampen(abriken,  October  Uth.  (Holland.  Octo- 
ber 27th,  1921.1 

27,.51(3.  "  El.riric  depositing.  » "Iding,  and  cutting."  G.  Moit4..  October 
Uth.     (H<lEium.     January    13lh.) 

27.596.  "  Induction  motors."  H.  Atelier,s  Cuenn<l  Sor.  Anon.  October 
Uth.     (Switzerland.    October    18th.    1921.) 

27.612.    "  Electric    light   baths."    W.    M.    Edwards.    October   12lh. 

27,639.  "  Apparatus  (or  notching  or  punching  core  plot,  s  (or  dynamo-eleclric 
machines.  4c.''  F.  O.  Adams  and  Lancashire  Dynamo  and  Motor  Co.,  Ltd. 
October  lilh. 

27.603.  "  Shades  and  refleclors  (or  electric  lamps."  G.  McKcnzie. 
October   12lh. 

27.665.  "Coils,  holder,  formcrf.  or  containers  (or  wireless  telegraphy,  &c." 
G.    H.    Moody.     October   12th. 

27.66S.  "  Sparking  plugs."  M.  S.  Mason  and  Smithbrook  Engineering  Co.. 
Ltd.    October  12th. 

27.670.    "Wireless   apparatus."    E.    Hovlc.    October  12lh. 

27,678.  "  Slip  (itiing  (or  electric  conduit.  &c..  lubes."  R.  J.  Murphy  and 
C.  L.'Rce'L    Octobr  12ih. 

27.881.    "Control    o(    trains."    A.    R.    Angus.    October   12th. 

27.7W.  "  Electric  connection  fillings."  B.  G.  Stephens.  October  12th. 
(New    Zealand.    October   Ihlh,    1921.) 

27.701.  "  Means  for  pr<«liiriiun  or  reproduction  o(  sound,  &c.,  vibrations." 
S,G.    Brown.    Orlober  12ih. 

37.704.  "  Electric  disch rirge  tubes."  General  Electric  Co.,  Ltd.,  J.  W. 
Ryde.    October    12lh. 

27.716.    "  Elcclrit     testing    apparatus."    S.     Plan.    October    12lh. 

27.719.  "  Teleph-me  systems."  Automatic  Telephone  Manufaclurlng  Co.. 
Lid.  (Automatic  Electric  Co.)     finober  13lh. 


27.722.  "  Electric  transmission  or  reproduction  of  sound."  S.  G.  Brown. 
October    12th. 

27.723.  "  Electron  discharge  devices."  British  Thomson-Houston  Co.,  Ltd 
October   12lh.     (4Jniled    States,    October    13ih.    1921.) 

27.726.    "  Magnetic   separators."    B.    H.    Bedell.     October    12lh. 

•J7.737.    "  Electric  vulcaniser."    J.  S.  Bones  and  K.  Ellenger.    October  13th. 

27,754.  "Sparking  plugs."  C.  Bichler.  J.  Hughes,  and  L.  Marseille. 
October   13th.     (France,  October   ISth,   1921.) 

27,757.  "  Repairing  broken  trolley  wires  of  tramways."  J.  W.  Wad- 
dington.     October    13th. 

27,763.     "  Tramway     loops     and     points."    J.    E.     Heywood.     October     13th. 

•27.760.  "  Electric  bells."  Cable  Accessories  Co.,  Ltd.,  P.  W.  Davies,  and 
1".    H.    Reeves.    October    13th. 

27,804.  "  Instruments  lor  reception  of  telephonic  sounds."  B.  G.  Steggles. 
October   13th. 

27.8-22.     ••  Sparking  plugs."     V.  K.  C.  Logan  and  A.  H.  Selon.     October  13th. 

27,833.  "  Outdoor  junction  boxes  (or  electric  circuits."  Johnson  and 
Phillips.    Ltd.,  and    \\ .  J.   P.   Orion.    October  13ih. 

27J*37.  "  Electric  fire-alarm  systems."  R.  H.  Carter  and  Siemens  Bros, 
and  Co.    (Laidlaw  partly).     (E.   A.   Laidlaw).     October  13th. 

■27,850.  "  Electric  installations."  H.  Crochat  Etablissements.  October  13;h. 
(Belgium.  October  14th,  1921.) 

27,858.  "  Dynamo-electric  machines."  Metropolitan-Vickers  Electrical  Co., 
Ltd.,   and   G.  M.   Pestarini.     October  Uth. 

27.866.  "Rheostats."     H.    SaviUe   and    C.    H.    Thornton.     October    14th. 

27.867.  "  Variable  electric  condensers."  H.  Savillf  and  C.  H.  Thornton. 
October  Uth.  ,        .  " 

27.868.  "  Systems  o(  geh*r't(tion  o(  alternating  currents."  E.  Y.  Roljinson. 
October    14th.  •         . 

•27,877.    "  \'ariablc   resistance  devices."     H.    P.  T.    Lelroy.    October   13th. 

27,886.  "Sparking  plugs."  H.  G.  Longford  and  A.  H.  Selon.  Sphinx 
Manufacturing  Co.,   Ltd.     October   14th. 

27,889.     "  Wireless'  apparatus."     A.     S.    Gosling.     October    14th. 

27,892.     "  Commutators,    &c."    A:    L..'igh.     October    14th. 

27,894.  "  Magneto  electric  m.achines."  R.  Bosch  Akt.  Ges,  October  I4ili 
(Germany.    November    Uth,   1921.) 

27.914.  "  Electricity  meters."  R.  Amberton  and  R.  H.  Barbour.  Octol,.  i 
Uth.  ' 


PUBLISHED     SPECIFICATIONS. 

The    numbers   in  parentheses    are    those    under    which    the  specifications   will   be 
printed   and   abridged,  and   all  subsequent   proceedings   will   be  taken. 
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9,193.    ••  Electric    motors."    R.   Minicus.     March    24th,    1921.     (186,362.) 
14,311.     "  Visual    signalling    apparatus    for    use    in    connection    with    colliery 

and    like    winding."      E.    Midgeley   and    R.    A.    Hopkinson.      May    23rd,    llf.'l. 

(186,373.) 
14,331.     "  Electro-magnetic    clocks."     M.     P.    F.ivre-Bulle.     M.ay    23rd,    1921. 

(Convention  date    not  granted.)     (163,694.) 

14.659.  "  Electric  heaters."  C.  H.  W.  Morrison  and  M.  &  P.  Enlerpris,  ,, 
Ltd.     May   26th,    1921.     (186,383.) 

14,872.  "Telephone  cull  distributing  systems."  Weslern  Electric  Co,  .ni, 
G.   Deakin.     May   28lh,    1921.     (186,388.) 

l,'i,0-2S.  "Electrical  controlling  devices  for  electric  motors."  M.  Walk.., 
Mav    31st,    1921.     (186,389.) 

16,629.  ••  Dyn.imo-electric  machines  for  motor-cycles  and  the  like."  S.  I. 
Price.     June    l6th,     1921.     (186,391.) 

17,115.  "  Inductances  (or  loading  telephone  circuits."  Fclten  .i[i.! 
Guilleaume  Carlswerk  Akt.  Ges.  June  2.5th.  1920.  (.Addition  to  157,31'. 
(165,403.) 

17,300.     "  Electric   switches."    J.  B.   Tucker.    June  ■24th,  1921.     (186,408.) 

17,326.  ,"  Influence  electrical  machines.""  L.  \'ogel.  July  2nd,  ll'-'c 
(165,7-25.) 

17,331.  "  Safety  apparatus  for  the  automatic  disconnection  of  faulty  el<  • 
trie  circuit  sections."  M.  Hochstadter.  June,  24th,  19-21.  (Patent  of  addi'i-i 
not   granted.)     (186,413.) 

17,461.  "  Automatic  electric  cut-outs  for  dynanio-elcctric  machines."  J.  !■ 
Bignamy.     June    2"th.     1931.     (Cognate     application    24,356/21.)     (186,418.) 

17,518.  "  System  for  long-distance  control  of  electric  motors  from  oin 
o(  a  plurality  o(  controlling  stations."  W.  J.  Mellersh-Jackson  (Soc.  d.  - 
Etablissements  Gaument).    June  27th.  19-21.     (186,420.) 

17.859.  "  Oscillating-gcar  applicable  (or  electric  (ans  and  other  {'UrpoSf-,' 
A.  H.   Railing  and   A.   E.  Angold.    July   1st.  1921.     (186,429.) 

17,958.  "  Electro-magnetic  and  polarised  relays."  T.  Lenaghan.  July  l,it 
1921.     (186,433.) 

18,358.  "  Distant  control  device  (or  electric  circuits."  P.  Nouvel.  Aut,"-i 
12th,   1920.     (167,747.) 

18.474.  "  Electrically-heated  ovens."  H.  H.  Bcrrv.  July  7th,  UI21. 
(186,449.) 

18,753.  "Electrical  measuring  instruments."  J.  W.  Record.  JoK  l:liii. 
1921.     (186,454.) 

19,375.  "  Self-aligning  contacts  (or  electrical  apparatus."'  B.  Raettig.  July 
18th,    1921.     (186,465.) 

19..394.  "  Means  for  introducing  capacity  eflect  in  alternating  ele.tric 
current  systems   and  apparatus."    T.   F.    Wail.     July  19th,    1921.     (186,467.) 

19,586.  "  Renewal  of  the  filaments  of  thermionic  valves  lor  use  in  win  I  ■- 
telegraphy  or  the  like."  A.  H.  6.  Colebrdokc  and  W.  A.  Williams,  lul 
21st,  1921.     (186,469.) 

19.660.  "  Electric  drives  lor  paper  machines  and  the  like."  British  Thnm 
son-Houston  Co.,  Ltd.    (General   Electric   Co.).    July  21st,   1921.     (186,470.) 

20.666.  "  Electric  player  for  pianos  and  similar  instruments."  J.  Lawli-r, 
August    3rd,   1921.     (186,484.) 

22,074.  "  Automatic  trolley  retrievers  (or  electric  tramcars."  Chilian  El., 
irlc    Tramway    &    Light  Co.,'   Ltd.    (A.    Bowen).     August    19th.    1921.     (186.4W 

22,334.  "  terminal  block  or  switch  (or  electric  motors  adapted  for  ri. 
ning  on  alternating  or  continuous  current  supply."  W.  C.  Fairwcatl.. 
(Delhi    Manufacturing    Co.).     August    23rd,    1921.     (180.496.) 

22.381.  "  Manufacture  o(  tungsten."  General  Electric  Co.,  Ltd.,  and  C.  J, 
Smithalls.     August  23rd,   1921.     (186,497.) 

22. .585.  "  Electrodes,  more  partiijularlv  (or  electron  ^discharge  devices," 
British  Thomson-Houston  Co.,  Lid.  (General  Electric  Co.).  August  25th.  1921 
(lSfi.499.) 

22.798.  "  Electric  incandescent  lamps."  Naamlooze  Vennootschap  Philip^' 
Glofilampenfabrieken.     September   2nd,   1920.     (168,598.) 

23.953.  "  Protective  devices  for  electric  transformers^"  T.  W.  Ross  an.l 
Metropolitan-Vickers   ElMlric.al  Co..    Ltd.    September   8th,  1921.     (186.514.) 

26.098.  "Automatic  electricity  meter."  O.  K.  Heesch.'  August  27th,  1921, 
(186.3.54.)  '  » 

27.678.  "  Electric  switches  and  the  .ike."  G.  Ellison.  October  )8lh.  1921. 
(186,627.) 

27.678.  "  Electric  switches  and  the  like."  G.  Ellison.  October  18lh,  1921 
(186,527.) 

30.1.58.  "  Electric  cooking  utensils."  H.  Graetz  and  F.  Graetz.  Novem- 
ber   Uth.  1921.     (188,.53B.) 

.3.5,087.  "  Mercury-vapour  lamps  lor  curative  light  treatment."  Ges.  Quarz- 
lainpen.     December    30th,    1920.     (173.525.) 

xaaa. 

3,.563.  "  Telephone  call  distribution  svst(?m."  Western  Electric  Co.,  Ltd., 
and  G.  Deakin.     February  7th.  1922.     (186,5.56.) 

3.975.  "  Electric  motor-control  systems."  British  Thomson-Houston  Co.. 
Ltd.    (General   Electric   Co.).     February  10th,  1922.     (186.557.) 

16.973.  "  Motor-drlven  sewing  machine."  W.  Falrweather  (Singrr  Manu- 
lariurine  Co.).  September  2nd,  1921.  (Divided  application  on  185,024.) 
(186,665.) 
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Industrial  unrest,  aij  we  have  pointed  out  in  theR<' 
columns  more  than  onue,  arises  from  a  multitude  of 
causes.  Nothing  could  be  more  foolish,  then,  than  to 
act  as  if  it  were  the  consecjuence  of  one  cause  only ;  and 
the  advocacy  of  one  specific  remedy  as  the  certain  euro 
for  the  disease,  -when  it  can,  at  best,  merely  allay  one  or 
two  troublesome  symptoms,  must  lead  but  to  its  aggra- 
vation. 

Industry  depends  upon  trade.  A  product  cannot  be 
manufactured  unless  it  has  first  been  sold,  and  the  fact 
of  a  sale  presupposes  the  existence  of  a  buyer.  Markets 
do  not  spring  up  by  themselves,  but  have  to  be  discovered 
and  built  up.  A  market  may  exist  in  a  potential  form, 
for  there  -ft-as  a  use  to  which  the  plough  could  be  put  ages 
before  prehistoric  man  discovered  that  plants  grew 
from  seeds;  but  before  an  article  can  be  sold,  there  must 
be  a  prospective  use  for  it,  a  prospective  user  of  it,  and 
the  wherewithal  to  pay  for  it,  either  at  once  or  at  some 
future  time.  Thus,  in  spite  of  the  superficial  and  in- 
accurate thinking  of  some  modern  economists,  there  is 
a  real  need  for  the  trader ;  and  since  the  place  of  use  is 
seldom  the  best  place  for  manufacture,  there  is  need  for 
the  transporter  too. 

Reasoning  in  this  way,  it  is  not  difficult  to  build  up 
tlie  whole  complex  fabric  of  modern  life,  or  rather,  to 
see  how  it  has  been  built  up  during  the  course  of  ages. 
Everything  has  arisen  as  a  result  of  the  two  primary 
needs,  or  instincts — self-preservation  and  reproduction. 

Since  industry  depends  upon  trade,  and  one  essential 
of  trading  is  something  to  pay  with,  the  financier  is 
evolved.  He  depends,  for  the  funds  with  which  his  busi- 
ness is  done,  upon  savings,  that  is  to  say,  upon  the 
practice  of  economy.  Those  who  save  and  invest  their 
savings  are  not  only  providing  for  themselves,  but  are 
making  it  possible  for  others  to  support  themselves. 

Unemployment  is  the  result  of  depression  in  manu- 
facturing industries.  There  are  limits  to  the  possibili- 
ties of  manufacturing  for  stock,  especially  during  a 
period  of  falling  prices,  and  in  most  cases  these  limits 
have  been  reached,  if  not  passed,  long  since.  If  luanu 
facturing  industries  are  to  be  revived,  orders  for  goods 
have  got  to  be  obtained,  so  that  energetic  selling  is 
one  of  the  first  essentials.  Neit.  since  this  is  a  country 
which  cannot  live  without  imports,  the  export  market 
must  be  properly  cultivated,  and  in  the  case  of  the  war- 
impoverished  countries,  the  prospective  customers  must 
he  rendered  able  to  buy. 

The  market  having  been  obtained,  and  being 
sedulously  cultivated  all  the  time,  it  is  necessary  to  see 
that  the  best  and  most  economical  methods  of  production 
are  employed.  This  does  not  mean  the  lowering  of 
wages,  or  it  need  not  mean  that.  It  does  not  mean  onl.v 
thi>  abolition  of  ca"  canny  and  restriction  of  output. 
The  blame  for  high  costs  of  production  cannot  truthfully 
he  laid  at  the  door  of  the  worker  only.  The  limits  be 
tween  which  a  selling  price  must  lie  are,  on  the  on' 
hand,  the  cost  of  manufacture,  and  on  the  other,  th'- 
price  at  which  the  prospective  user  will  not  find  the  puv 
chase  a  paying  proposition.  Electricity  cannot  l^  sold 
at  Old.  per  k\Mi,  for  that  is  below  the  rest  of  generation 
113) 
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and  distribution  :  and  it  cannot  be  sold  .it  il  per  kWh, 
because  people  would  use  gas,  or  candles,  or  go  te  bed 
earlv.  So  production  costs  must  be  as  low  as  possible. 
and  erery  means  that  exists  of  getting  and  keeping  them 
low  must  be  employed. 

This  necessitates  the  use  of  the  best  equipment,  and  it 
also  necessitates  the  most  efficient  use  of  that  equipment 
when  installed.  This  sounds  obvious  enough,  but  it  is 
far  from  being  universally  the  case  that  a  manufactur- 
ing plant  is  used  in  the  beit  possible  manner.  It  is  not 
a,  question  of  machines  only,  though  machines  enter 
largely  into  it.  Feeder  departments  often  do  not  lead 
up  properly  to  the  assembling  department.  Different 
parts  of  the  same  apparatus  do  not  synchronise  in  their 
arrival,  and  some  are  kept  waiting  about,  occupying 
floor  space  and  preventing  its  legitimate  use,  and  being 
exposed  at  the  same  time  to  the  possibility  of  damage. 
Parts  do  not  assemble  properly  when  they  do  arrive,  and 
time  has  to  be  wasted  in  the  making  of  adjustments 
which  ought  not  to  be  necessary.  In  electrical  apparatus 
it  too  often  happens  that  many  things  are  left  to  be 
done  in  the  shops  which  ought  to  have  been  properly  laid 
out  in  the  drawing  oflSce.  This  not  only  wastes  time  in 
the  tirst  place,  but  may  lead  to  breakdown  on  test,  and 
to  unnecessary  trouble  perhaps  years  after,  if  repairs  are 
required. 

All  these  are  points  for  which,  not  the  worker,  but  the 
management  and  the  staS  are  responsible.  They  all  add 
to  the  cost,  and  consequently  to  the  difficulty  of  sellinir 
the  product.  In  those  cases  in  which  selling  prices  are 
regiilated  by  groups  of  manufacturers,  the  price  level 
arrived  at  should  be  that  at  which  one  can  afford  to  sell 
and  should  have  a  definite  relation  to  the  cost  of  pro- 
duction. The  filing  of  prices  for  munitions  on  a  basis 
of  the  production  costs  of  the  worst-equipped  factory  in 
a  district  cost  the  country  countless  millions  during  the 
war. 

Manr  ways  in  which  manufacturing  efficiency  can  be 
improved  are  dealt  with  in  a  useful  little  book  by  Mr. 
J.  E.  Powell,  entitled  "The  Output  Problem."*  It 
appears,  from  Mr.  Powell's  experience,  that  it  is  no 
uncommon  thing  for  a  manufacturer  not  to  have  .any 
approach  to  an  accurate  notion  as  to  the  output  of  whicli 
his  plant  is  capable.  Indeed,  he  goes  so  far  as  to  say 
that  the  existence  of  tlie  premium  system  of  payment  by 
results  may  be  regarded  as  an  admission  of  inability  to 
estiiiiHte  the  possible  output — but  we  anticipate.  We 
consider  that  he  amply  proves  the  case  for  the  existence 
of  a  Progress  Department,  whose  duty  it  shall  be  to  co- 
ordinate effort  and  remove  causes  of  delay  between 
departments  and  between  sections. 

Manufacturing  processes  must  be  the  subject  of  careful 
thought  by  men  trained  for  the  work.  A.  great  deal 
too  much  is  left  to  foremen,  who  already  have  enough 
to  do  in  arranging  thfe  work  of  the  operatives.  There 
are  very  few  foremen  in  engineering  works  who  will  not 
get  a  job  done.  They  will  make  an  attempt  at  it,  and 
generally  the  result  will  be  satisfactory,  but  it  is  far 
from  probable  that  it  has  been  accomplished  in  the  most 
efficient  way.  The  planning  of  the  work  must  be  done 
ih  the  office  and  possible  difficulties  must  be  anticipated. 
Shop  experience,  of  course,  needs  to  be  duly  taken  into 
consideration,  and  with  a  combination  of  skilful  plan- 
ning and  practical  knowledge,  the  best  methods  of  carry- 
ing out  the  work  ought  to  be  capable  of  being  evolved. 
The  capacity  of  machines  and  tools  of  modern  design 
must  necessarily,  if  the  proper  research  has  been  carried 
out,  be  better  known  in  the  office  than  in  the  shop  which 
is  ahoiit  to  make  its  first  use  of  them,  and  plant  must  be 
worked  at  its  best  efficiency.  It  does  not  pay  to  take 
care  of  the  machines  at  the  expense  of  a  redticed  outpnt. 
The  queotion  of  the  reward  Of  industry  has  an  impor- 
tant bpnrini_'  upon  the  culiipf>t  of  efTiciencv.  but  we  must 
rcerve  con'ideration  of  this  for  another  occasion. 

*"  the  Outpnt  Pnthlera."  Bv  .t.  E.  Powell.  Txindon  : 
TTiS  tjbrarj  Press,  T.td.  Pp.  x+168.  Bs.  net.  (The  Mdnu- 
facturinif  Problem  Series,  edited  by  Edward  T.  Elboome  ) 


An    article    published    in    The    Times 
High=Pressure     Trade  Supplement  recently  brought  to- 
Transmission.     gether     some     interesting     data     with 
regard    to    the    development    of    power 
transmission  over  great  distances  at  very  high  pressures 
in  the  United  States,  showing   how    the    success    of   the 
L'40-mile  Big  Creek  line  from  the  hydro-electric  stations 
in  the  mountains    to    Los    Angeles,  \yorking  at  150,000 
volts,  led  to  the  construction  of  a  186-mile  line  to  San 
Francisco  working  at  165,000  volts,  and  this  again  was 
followed  by  the  adoption  of  a  pressure  of  220,000  volts 
for  a  line  200  miles  long  from  Pit  River  to  San  Fran- 
cisco, to  carry  120,000  kW,  with  a  loss  iii  transmission 
of  only  7  per  cent. 

The  cost  of  these  remarkable  installations,  per  kilowatt 
and  per  mile  decreases  as  the  pressure  ^8  increased, 
though  not  in  the  same  proportion  ;  the  carrying  capa- 
city increases  as  the  square  of  the  pressure,  while  the 
cost  is  roughly  in  proportion  to  the  pressure.  Hence 
raising  the  pressure  is  economically  sound  practice,  pro- 
vided that  the  saving  is  not  off-set  by  additional  cost  of 
maintenance,  which  condition  appears  to  be  fulfilled.  It 
is  not  surprising,  therefore,  that  a  further  step  is  in 
contemplation — namely,  the  conversion  of  the  Big  Creek 
line  from  150,000  to  232,000  volts— for  which  purpose 
an  experimental  line  has  been  put  in  operation  at  the 
latter  pressure.  This  process  will  donble  the  carrying 
capacity  of  the  line,  which  is  at  present  130,000  h.p. 
The  change  is  necessary  because  it  is  proposed  bItiD),ately 
to  transmit  1,000,000  h.p.  to  Los  Angeles  froili  TOfe  6ig 
Creek  water-power  development,  and  the  adoption  of  the 
higher  pressure  implies  a  saving  estimated  at  seven 
millions  sterling  as  compared  with  the  lower,  the  whole 
outlay  on  the  undertaking  being  estimated  at  no  less 
than  40  millions.  The  copper  cables  alone,  nearly  one 
inch  in  diameter,  for  the  Pit  River  line  weighed 
11,000,000  lb.,  the  largest  order  of  the  kind  On  record, 
and  cost  about  £1,800,000 ;  the  total  cost  of  the  line  was 
about  £7,000,000. 

Such  enormous  undertakings  are  possible  only  in  a 
country  blessed  with  almost  inexhaustible  natural  *ater- 
fiowers.  In  this  country  it  is  held  to  be  cheaper  to  trans- 
port coal  than  to  transmit  energy  over  great  distances, 
and  unless  tidal  powers  are  developed,  the  opportunity 
of  carrying  out  such  magnificent  schemes  will  not  fall  to 
the  lot  of  our  engineers  at  home;  but  the  Empire  pos- 
sesses water-powers  fully  comparable  with  those  of  the 
Pacific  Coa.st  of  North  America,  ahd  when  the  o<!casion 
arises  to  make  use  of  them,  we  have  no  doubt  that  British 
engineers  will  prove  to  the  world  that  they  can  cope  w'*.h 
the  problem  successfully.  Already  transformers  and 
switchgear  for  a  line  pressure  of  110,000  volts  are  being 
built  in  England,  and  it  is  interesting  to  note  that  a 
British  insulator  is  being  tried  out  on  the  Big  Creek 
experimental  line,  with  results  said  to  be  very 
encouraging. 

On  this  side  of  the  Atlantic  the  most  pro^reasive 
people  appear  to  be  the  French,  who  handle  45,000  volts 
without  diffidence,  even  on  somewhat  make-shift  appara- 
tus, as  will  be  gathered  from  some  of  the  illustrations 
accompanying  our  report  of  the  Electrical  Review 
French  Tour.  The  highest  pressure  they  have  as  yet  put 
in  operation  is  120,000  volts,  on  the  lin&  from  the  Basse- 
Isere  to  Saint  Etienne. 


The  directors  of    ah  electrical  manu- 
German         facturing   companv  at   AiS-la-Chapelle 
Export  Orders,    state  that  a  considerable  falling-off  in 
export  orders  has  taken  place  in  recent 
months,   as  well  as  in  orders  for  home  accounts.     Yet, 
according  to  the  experience  hitherto  gained  in  the  ex- 
port trade,    the  further   extraordinary  depreciation    of 
the  mark  should  have  led  to  an  increase  in  the  foreign 
orders.      It  is  assumed  that  as  the  contrary  result  has 
taken   place,    other  countries    are    apprehensive    of    an 
economic  collapse  of  rjermany,  and  under  these  circum- 
stances and  despite  the  favourable  opportunity  afforded 
b>  the  fall   in  the  mark,   tliey  are  not  disposed   to  place 
orders  on  a  large  scale  on  tliensuai  condition  of  making 
large  payments  to  Germany  in  advance. 


Vol.91.     No.  2,345,  November  3,  1922.]    THE     ELECTRICAL     REVIE'W 


615 


THE     "ELECTRICAL     REVIEW"     FRENCH    TOUR. 


{Continued  from  page  582.) 


The  (temporary)  sub-station  at  St.  Nicholas  is  a  brick 
building  with  a  slate  roof,  and  contains  two  2,600- 
kVA  transformers,  stepping  down  from  45,000  volts  to 
15,000  volts,  at  50  cycles;  these  aro  water-cooled,  with 
the  aid  of  a  cooling  tower  close  by,  the  circulating  pumps 
being  situated  inside  the  building  and  driven  by  motors. 
The  switchgear  is  mounted  on  an  open  iron  framework, 
and  shielded  with  wire  screens ;  only  the  disconnecting 
Bwitches  are  indoors,  horn-break  switches  being  mounted 
on  a  gantry  in  the  open  air,  as  shown  in  an  accompany- 
ing   illustration.       Lightning    arresters    of    the    multi- 


far  as  possible ;  the  poles  are  of  lattice  Bte«l  or  reinforced 
concrete,  and  sometimes  of  wood.  Generally  a  rect- 
angular iron  frame  surrounds  the  conductors  at  each 
pole,  to  guard  against  falling  wires. 

Leaving  St.  Nicholas,  the  procession  of  cars  took  the 
road  to  Lens,  passing  through  war-scarred  country.  In 
a  few  miles  the  Labyrinth  was  reached,  a  region  so 
named  from  the  complexity  of  the  trenches ;  the  ground 
has  remained  untouched  since  the  war,  and  the  chalk 
has  been  so  thoroughly  churned  up  with  the  soil  that  the 
land  is  believed  to  be  useless  for  agricultural  purposes. 


OPBN=Am   SWITCHGEAH   FOR   45,000  VOLlS.  .sk'i.  r  c. 

cylinder  type  are  provided,  with  water  resistances i  and 
horn  gaps.  The  practice  is  to  open-circuit  the  low-pres- 
sure side  of  the  transformers  before  opening  the  high- 
pressure  air-break  switches.  This  sub-station  and  a 
similar  one  are  "  reconstruction  "  jobs,  and  have 
worked  perfectly  well  for  18  months ;  the  permanent  sub- 
stations which  will  replace  them  will  be  equipped  with 
oil  switches.  Eventually  the  pressure  will  be  raised  to 
80,000  volts;  when  this  is  done,  there  will  be  no  water  in 
the  sub-station,  the  transformers  being  oil-cooled. 

The  incoming  mains  enter  the  station  through  holes  in 


On  the  Road  to  Bethcne. 

.A.fter  passing  the  site  where  once  was  the  village  of 
Thelus,  a  memorial  to  the  men  of  the  Canadian  Artillery 
who  fell  at  Vimy  in  April,  1917,  was  seen;  the  route  lay 
along  the  top  of  the  Vimy  Ridge,  and  on  the  descent 
towards  Lens  many  concrete  and  steel  "pill-boxes" 
were  noticed.  Near  Loos  a  stop  was  made  to  inspect  the 
great  mine  crater,  which  is  preserved  in  its  original 
condition  by  the  French  Government.  Lunch  was  taken 
at  the  Hotel  des  Gobelins,  B^thune,  the  only  place  in  the 
district  where  it  was  possible  to  feed  so  large  a  party, 
and  afterwards  a  visit  was  paid  to  the  power  station  of 


Open-air  Switchoeau  fob  ln,000  Volts,  and  Cooi.ing  Tower  for  CiRcni;\TrNG  Water,  at  St.  Nicholas  Sub-st.ation. 


glass  plates ;  the  busbars  are  of  copper  rod  on  insulators. 
In  addition  to  the  45,000-  and  15,000-volt  circuits, 
switehgear  is  provided  for  5,000  volts. 

Supply  is  given  to  the  sub-station  from  Neuilly-les- 
Mines,  Bethune,  or  Bully,  and  from  it  to  other  sub- 
stations; there  are  some  300  transformer  posts  on  the 
system.  The  engineer  responsible  for  the  work  was  M. 
Carriere,  who  explained  the  arrangement  of  the  plant, 
and  accompanied  the  party  to  Bethune. 

The  overhead  mains  are  carried  on  glass  insulators  as 


the  Compagnie  des  Mines  de  Vicoigne,  Nceux,  et 
Drocourt  at  Beuvrv,  which  had  already  been  sighted  on 
the  way  to  Bethune. 

This  power  station  was  planned  in  1918,  before  the 
end  of  the  war,  to  supply  electricity  to  the  company's 
coal  mines  at  N'oeux,  and  to  a  number  of  subsidiary  elec- 
trical companies  ;  the  first  orders  were  placed  on  May 
21tli.  1919,  and  shortly  afterwards  further  developments 
led  the  company  to  order  plant  up  to  about  40,000  kW, 
which  will  be  in  commission  within  a  few  months,  thii 
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repres«iting  half  the  ultimate   capacity    for    which  the 
station  is  designed. 

The  installation  comprises  a  boiler-house  at  right 
angles  to  an  engine-room  containing  two  6,000-k\V  and 
two  10.000-kW  turbo-alternators,  a  switchhouse,  ami  a 
sub-station  containing  transformers  which  raise  tlie 
yiessure  to  15,000  V  on  eiglit  underground  feeders  and 
to  45,000  V  on  six  overhead  feeders.  Cooling  towers 
and  water  purifiers  are  provided.  Two  generating  sets 
of  20,000  k^^■  each  will  ultimately  be  installed  in  the 
existing  engine-room,  and  the  boiler- 
house  will  be  duplicated.     The  engine  

room  is  served  by  a  40-ton  electric 
travelling  crane.  In  addition  to  two 
15,000;300-V  transformers  for  the 
auxiliary  apparatus,  two  5,000, 
i5,000-V  transformers  are  installed 
of  7.500  kVA  and  three  of  12,500 
kVA.  Three  5,000-kVA,  15,000/ 
45,()00-V  transformers  are  in  place. 
Horn  lightning  arresters  are  pro- 
vided for  the  45,000-V  feeders,  and 
water-jet  jiressure  limiters  for  the 
busbars  at  both  pressures. 

A  railway  line  from  the  Noeux 
Mines  passes  the  power  station,  and 
an  ample  supply  of  water  is  available 
from  shallow  wells — the  latter  being 
the  main  reason  for  choosing  this 
site. 

The  first  sod  was  turned  in 
Augu.^t,  1919.  and  in  spite  of  the 
icarcitv  of  labour  and  material,  the 


cast-iron  tubes  per  boiler.  Natural  draught  is  pro- 
vided by  eight  chimneys  of  reinforced  concrete,  160  ft. 
high  and  9  ft.  in  diameter  at  the  top.  These  stacks 
are  complot<>ly  detached  from  tlie  building,  though  they 
[KISS  through  it  :  they  were  built  on  the  Monnoyer  system. 
A  forced -draught  fan  driven  by  a  22-h.p.  motor  is  in- 
stalled with  each  boiler.  The  fuel  used  (washery  refuse) 
often  contains  30  to  35  per  cent,  of  ash,  13  to  14  per 
cent,  of  volatiles,  and  a  fairly  high  proportion  of  water, 
so  that  special  precautions    have    had    to    be    taken    to 


Thi:  Mini.  Chatf.h  nkaii  I.nos. 

first  generating  set  was  put  in  opera- 
tion on  August  20th,  1921.  All  the 
buildings  are  of  reinforced  concrete 
filled  in  with  brick. 

The  boilers  installed  are  of  special 
interest,  being  of  the  ''  Kestner  '' 
type  of  Me.ssrs.  Schneider  &  Co. 
(made  in  this  country  by  Messrs. 
Ransomes,  Sims  &  Jefferies,  Ltd.. 
sole  licensees  for  the  British  Empin 
and  many  foreign  countries).  Essen- 
tially this  boiler  consists  of  two 
horizontal  drums  connected  bj' 
straight  vertical  wster-tubes, 
amontrst  which  the  hot  gases  from  a 
furri:i(e  in  front  of  the  boiler  pas-s 
ma«y  times.  Each  of  the  16  boilers 
has  a  heating  surface  of  430  m.',  and 
a  grate  area  of  19.6  m.'  (210  sq.  ft.). 
The  working  pressure  is  16  kg.  (230 
heat     350'^     C.     and     the     normal     duty 


The  Party  at  Bruvrv. 

ensure  the  descent  of  the  coal  into  the  hoppers  of  the 
mechanical  stokers,  the  passages  being  made  as  direct  as 
possible,  the  sides  of  the  chutes  at  a  steep  angle,  and 
their  capacity  reduced  to  5  tons  per  boiler,  to  prevent 
choking,  with  the  incidental  result  that  the  firing  floor 
is  exceptionally  well  lighted,  as  our  illustration  shows. 
The  low  calorific  value  of  the  fuel  has  further  necessi- 
tated a  large  grate  area,  the  ratio  to  the  heating  surface 
of  the  boilers  being  1  :22. 

The  fuel  is  discharged  from  20-ton  railway  trucks 
into  a  sunk  hopper  of  40  tons  capacity,  from  which  two 
belt  conveyers  are  fed  :  these  bring  the  fuel  to  two  bucket 
I  onveyers  which  raise  it  to  a  bunker  of  50  tons  capa- 
rity  at  the  end  of  the  boiler  house,  from  which  again 
scraper  conveyers  take  it  to  the  boiler  chutes.  Storage 
tanks  are  to  be  provided  alongside  of  the  coal  siding, 
to  facilitate  the  quick  release  of  rolling  stock,  the 
mixture  of  four  classes  of  fuel,  and  storage  to  last  over 
a  two-days"  holiday. 

Ashes    are    removed   from   chutes  below    the   grates  by 


■)■ 


10.000 
kg.  (22,000  lb.)  per  hour,  which  can  be  in- 
creased by  20  per  cent,  if  required.  Each  boiler  has 
14  sets  of  tubes,  each  sKt  consisting  of  18  ordinary  tubes 
and  four  larger  tubes  containing  concentric  water-circu- 
lating tubes.       Oreen'f-  "onomisers  are  used,  wn'th  320 


Bkdvkv  Power  Statton. 

>kips  travelling  on  a  runway,  driven  at  20  m.  per 
minute  by  an  endless  rope;  the  skips  are  run  on  switches 
under  the  ash-chutes,  filled,  and  returned  to  the  runway, 
when  they  are  automatically  run  out  to  an  automatic 
hoist  which  deposits  the  ashes  in  a  hopper  over  the  rail- 
way. 

The  pump  room.  275  ft.  lonjr  and  .'i-'i  ft.  wide.  betAveen 
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the  end  of  the  boiler-house  and  the  engine-room,  con- 
tains, besides  tlie  feed  and  condenser  pumps,  three  well 
pumps  each  capable  of  raising  100  tons  of  water  per 
hour,  the  bore-holes  being  2  ft.  in  diameter  and  150  ft. 
deep.  Tlie  well  jiumps  arc  driven  by  vertical-shaft 
motors  of  .'13  h.p.  each. 

Two  50-ton  tanks  receive  the  water  of  condensation 
and  the  drains  from  steam  separators,  and  the  exhaust 
from  two  small  turbines  which  drive  feed  pumps — in  all 
about  95  per  cent,  of  the  water  evaporated.  All  the 
feed  pumps  are  of  the  centrifugal  type,  two  driven  by 
steam  turbines  and  two  by  150-h.p.  induction  motors  at 
5,000  V,  2,800  r.p.m.  Half  these  pumps  are  sufficient 
for  all  the  boilers. 

The  engine-room  is  275  ft.  long  and  66  ft.  wide,  and 
can  accommodate  six  generating  sets,  of  which  four  are 
installed.  The  turbines  are  of  the  Zoelly  type,  built  by 
Messrs.  Schneider  &  Cie.,  and  run  at  3,000  r.p.m.  ;  the 
6,000-kW  and  10,000-kW  alternators  generate  at  5,250 
volts,  50  cj'cles,  three-phase.  The  condensers  have  cool- 
ing surfaces  of  8,600  and  12,900  sq.  ft.  respectively,  and 


i'LAN  UF  BEUVRi  Powi;!:  St.ition. 

the  circulation  water  is  1,840  and  3,160  tons  per  hour, 
the  pumps  being  driven  by  motors  of  137  and  250  li.p. 
Two  motor-generators  are  installed,  each  consisting  of  a 
5,260-V  motor,  a  250-kW  d.c.  generator  working  at  220 
volts,  and  a  reserve  exciter  of  40  kW  at  120  V,  the  set 
running  at  1,450  r.p.m. 

The  guaranteed  steam  consumption  of  the  6,000-kW 
sets  at  1,800  k\V  (p.f.  unity)  is  13  lb.  per  kWh,  with 
bteam  at  200  lb.  and  320°  C. "superheat.  The  10,000-kW 
sets  under  similar  conditions  at  their  economical  load  of 
8,000  kW  take  12  lb.,  including  the  steam  consumed 
by  the  pumping  sets.  An  Alba  meter  for  the  conden.s.a- 
tion  water  is  provided  for  each  turbine.  The  air-filteis 
are  of  the  Sturtevant  wet  type. 

The  condenser  pumps  are  normally  driven  by  a  steam 
turbine  through  gearing,  exhausting  into  a  stage  of  the 
main  turbine  or  to  atmosphere  according  to  the  load. 
Provision  is  made  for  quickly  uncoupling  the  pump  tur- 
bine and  driving  the  pump  by  a  stand-by  motor. 

The  main  steam  pipe  is  13^  in.  in  diameter,  and 
forms  a  closed  rectangle.  The  long  legs  of  this  ring  are 
fixed  at  the  middle  of  their  length,  and  at  the  angles  of 
the  rectangle  ball  joints  are  provided,  the  invention  of 
M.  Luc-Denis,  which  allow  free  expansion  of  the  ranges, 
but  remain  perfectly  steam-tight  with  superheated  steam 
at  higli  pressure.  The  eight  boilers  farthest  from  the 
anchored  points  are  connected  to  the  steam  range  by 
similar  joints. 

Two  cooling  towers  are  in  operation,  and  two  more 
will  l)c  required,  with  a  fifth  as  stand-by,  when  the 
station  is  completed.  Each  can  deal  with  370  tons  per 
hour,  and  covers  an  area  80  ft.  .square,  with  a  height  of 
50  ft.  Tlie  towers  are  constructed  of  reinforced  con- 
crete, filled  in  with  brick,  and  the  reservoirs  are  also  of 
ferro-concrete,  as  well  as  the  columns  which  carry  the 
baffles,  and  the  distributing  tank;  the  baffles  are  of 
creosoted  wood.  The  cold  water  duct  is  underground, 
of  reinforced  concrete,  and  forms  a  ring  ;  the  hot  water 
is  pumped  up  into  an  aqueduct  extending  the  whole 
length  of  the  engine-room,  from  the  ends  of  which  steel 
pipes  strengthened  with  ferro-concrete  carry  the  water 
underground  to  the  coolers,  again  forming  a  ring. 
Owing  to  the  great  length  of  the  aqueduct,  two  expan- 
sion joints  are  provided. 


The  well  water  being  very  hard,  three  purifiers  are 
installed,  and  three  more  will  be  required  for  the  com- 
pleted station,  having  an  output  of  50  tons  per  hour 
each.  The  water  is  pumped  into  one  of  two  concentric 
tanks  on  a  water  tower,  holding  100  tons,  the  other  tank 
holding  300  tons  of  softened  water.  From  the  tank  the 
hard  water  gravitates  to  the  purifiers,  and  after  treat- 
ment it  is  filtered  before  passing  to  the  cold  water  duct 
or  to  the  water  tower. 

The  switchhouse,  adjoining  the  engine-room,  is  196  ft. 
long  and  25  ft.  wide.  The  main  circuit  breakers  for 
the  alternators  and  the  auxiliary  services  at  5,000  volts, 
with  a  set  of  bus-bars,  are  housed  in  the  lower  part  of 
the  switchhouse.  Each  alternator  is  provided  with  a 
transformer  of  the  same  capacity,  and  paralleling  is 
done  on  the  15,000-V  side,  though  the  main  breakers 
are  between  the  alternators  and  the  corresponding  trans- 
formers. The  5,000-V  busbars,  however,  enable  an 
alternator  to  be  coupled  to  a  transformer  other  than 
that  normally  used  with  it.  The  sub-station  building  is 
separated  from  the  switchhouse  by  a  space  40  ft.  wide, 
and  contains  on  the  ground  floor  four  sets  of  bu.sbars  at 
l.",000  volts,  which  can  be  sectioned  at  the  middle.  On 
tlie  same  floor  are  the  paralleling  and  feeder  circuit 
breakers  at  15,000  and  45,000  volt«  :  above  these  are  twci 
sets  of  busbars  at  45,000  volts,  and  the  lightning 
arresters  are  on  the  second  storey.  Three  5,000-kVA 
transformers  stepping-up  from  15,000  to  46,000  volts 
are  installed  in  the  sub-station.  Railways  provide  for 
the  removal  of  all  the  transformers  to  a  repair  shop. 
At  either  end  of  the  sub-station  there  is  a  separate  build- 
ing in  which  the  transformer  oil  is  cooled. 

The  general  contractors  for  the  power  station  were 
Messrs.  A.  Legrand  and  P.  Munich,  of  Paris. 

The  visitors  were  received  and  conducted  over  the 
station  by  the  managing  director,  M.  Barthdlemy,  and 
M.  MeunTer,  the  station  superintendent,  and  at  the  close 
of  the  visit  Major  Rich,  in  a  brief  address,  expressed 
the  gratitude  of  the  party  for  permission  to  see 
these  interesting  works,  which  had  been  erected  in  so 
short  a  time  since  the  w-ar.  M.  Barthelemy,  in  response, 
said  that  the  local  residents  were  well  aware  that 
the  British  Army  prevented  the  Germans  from  reaching 
that  spot,  and  the  many  British  cemeteries  in  the  neigh- 
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Interior  of  Boiler-house,  Beitvrv. 

bcurhood  bore  witness  to  the  gallantry  of  the  British 
soldiers  ;  the  people  would  never  forget  what  the  British 
had  done  for  them. 

Special  interest  was  shown  by  members  of  the  party 
in  the  system  adopted  for  communication  with  the  sub- 
stations by  a  mode  of  "  guided  wireless  "  telephony,  the 
messages  being  sent  into  lines  paralleling  the  45,000-V 
overhead  mains  for  a  short  distance,  and  received  on 
similar  conductors  at  the  sub-stations.  Concerning  this 
system,  and  the  Kestner  boilers,  we  hope  to  publish 
details  in  an  early  issue. 

From  this  station  power  is  transmitted  as  far  as 
Calais.  Ten  pits  are  supplied  at  15,000  volts,  and  one 
at  45,000  volts,  and  the  system  is  inft'rlinkpd  with  the 
State  transmission  lines. 

(To  he  cnnchuhfl .) 
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THE     DERBY     ELECTRICITY     UNDERTAKING. 


lnau£:uration  of    New  Plant. 


Thb  Derby  Corporation  obtained  its  provisional  order 
to  supply  electricity  in  1890,  and  the  works  were  opened 
in  189-1,  the  plant  consisting  of  three  Lancashire  boilers 
and  six  single-phase  100-h.p.  alternators.  Mr.  T.  P. 
Wilrushurst,  to  whose  energy  the  development  of  this 
concern  are  mainly  due,  took  charge  in  1898,  and  the 
first  increase  in  the  plant  was  made  in  1896  when  two 
reciprocating  engines  of  250  h.p.  each  were  installed. 
Theee  were  followed  by  the  erection  of  a  1,000-h.p. 
engine  and  alternator,  built  by  Messrs.  Ferranti,  Ltd. 
The  Derby  electric  tramway  system  was  opened  in 
July,  1904,  and  in  order  to  supply  the  current  the  exist- 
ing electricity  works  were  greatly  enlarged.  It  was 
determined  to  provide  direct  current  as  well  as  alter- 
nating, and  four  Parsons  turbine  generators  were  intro- 
duced. The  single-phase  alternating  system  was  con- 
siderably augmented  by  the  erection  of  two  more  1,000- 


luethod  of  bringing  coal  into  the  boiler-house  by  mean* 
of  four  5-ton  electric  lorries,  with  the  recent  installa- 
tion of  coal-handling  plant  at  the  Corporation's  own 
sidings,  is  a  very  economical  arrangement.  From 
the  point  where  the  coal  is  received  up  to  the  removal  of 
the  ashes,  the  whole  operation  is,  as  far  as  possible,  auto- 
matic. The  coal  is  automatically  weighed,  falls  by 
gravity  on  to  the  revolving  grates,  the  ashes  fall  into  a 
tunnel  underneath,  and  are  then  conveyed  to  the  ash 
elevator.  The  whole  of  the  coal  and  ash-haudling  plant 
was  supplied  by  the  Ewart  Chainbelt  Co.,  with  Messrs. 
Handyside  and  Messrs.  Eastwood  Swingler,  of  Derby, 
as  sub-contractors. 

There  are  at  present  eleven  water-tube  boilers,  com- 
plete with  Green  economisers,  induced-draught  plant, 
&c.,  each  boiler  evaporating  25,000  lb.  of  water  per 
hour  at  a  pressure  of  180  lb.  to  the  sq.  in.,  the  whole 
being  supplied  by  Messrs.  Babcock  &  Wilcox,  Ltd.     The 


TnRBiNF,  Room,  Showing   Xf.w  Parsons  Skt  in  Foreground. 


h.p.  Ferranti  engines  and  alternators,  and  by  the  sub- 
stitution of  water-tube  boilers  with  mechanical  feeding 
and  chain-grate  stokers. 

The  demands  for  electric  power  having  grown,  the 
committee  in  1907  advised  the  Council  to  erect  an  up-to- 
date  station.  It  was  designed  by  Mr.  Wilmshurst  and 
opened  in  April,  1908. 

The  new  installation  consisted  of  two  turbo-generators 
of  750  kW  capacity.  Shortly  afterwards  another  tur- 
bine was  erected.  In  .January,  191.3,  Mr.  Wilmshurst 
advocated  the  Living  down  of  mucii  larger  plant  than 
had  previously  been  employed,  and  the  Council  in.stalled 
a  2,000-kW  turbo-generator  by  Messrs.  Parsons  &.  Co.  of 
the  three-phase  alternating-current  type.  Again  in 
1914  and  1917  the  committee  asked  for  two  more  such 
turho-generator.'i.  The  Government  diverted  a  set  which 
was  being  built  for  South  Africa  of  4,000  kW,  and  in 
February,  1920,  the  committee  determined  to  complete 
the  works,  and  to  install  a  much  larger  turbo-alternatnr 
and  two  large  boilers  with  all  their  auxiliaries.  The 
total  estimated  cost  was  £120,000. 

Messrs.  C.  A.  Parsons  .V  Co.,  Ltd.,  of  Newcastle,  again 
secured  the  contract  for  tho  turbine,  .ilternator,  and  con- 
densing plant;  the  whoU  of  the  turbine  plant  in  the  new 
station  was  supplied  by  the  same  firm. 

The  site  of  the  station  is  central,  and  although  the 
coal  sidings  are  a   short  'ii.sfance  from  the  works,   the 


feed  water  is  pumped  into  the  boilers  by  three  electriq- 
ally-driven  Rees-Roturbo  centrifugal  pumps,  running  at 
2,000  r.p.m.,  each  of  a  capacity  of  10,000  gallons 
per  hour,  and  by  two  steam  Weir  "  Roto  "  feed  pumps. 

The  old  engine  room  is  now  used  as  a  distributing 
station,  and  the  only  running  plant  consints  of  rotary 
converters  .and  motor  alternators.  Water  for  condemn- 
ing purposes  is  drawn  from  the  river.  Adjoining  the 
river  are  the  automatic  water-softening  plant  and 
revolving  screens. 

The  turbine  room  contains  the  following  plant  : — 

Three  d.c.  turbo-generators,  earli  nf  7.")0  kW,  running 
at   1,800  r.p.m. 

Three  three-phase,  a.c,  6,600-volt  tinbu-generators, 
e.-ich  of  2,000  kW.  running  at  .3,000  r.pin. 

One  three-phase,  a.c,  6,600-volt  turbo-generator  of 
1,000  kW  cap.acity,  running  at  3,000  r.p.m. 

The  latest  addition  consists  of  a  three-phase  turbo- 
alternator  01  7,500  kW  capacity,  running  at  a  speed  .of 
.■},000  r.p.m.,  fig.  1. 

The  condensing  plant,  fig.  2,  is  in  the  basement 
directly  underneath  the  turbine,  has  a  cooling  surface  of 
9,500  sq.  ft.,  and  is  designed  to  de.al  with  72,000  lb.  of 
steam  per  hour.  It  is  supplied  with  cooling  w.iter  by  a 
motor-driven  pump,  developing  195  h.p.,  and  delivering 
."jOO.OOO  gallons  of  water  per  hour.  The  pump  is  housed 
on  the  old   Silk  Mill  Island,   and  draws  water  from  th« 
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main  river,  through  a  13  ft.   6  in.   diameter  revolving 
screen  by  Messrs.  Braekett  it  Co. 


Fig    -2. — Condensing  Plant. 


the 


A  Heenan  k  Froude  fan  supplie,<  air  for  coolinf 
alternator,  which  is  drawn  through  a  wet  air  filter. 

The  turbine  room,  therefore,  contains  plant  of  19,750 
kW,  or  26,500  h.p. 


The  switchgear  is  placed  on  a  main  gallery,  and  was 
chiefly  supplied  by  the  British  Thomson-Houston  Co., 
Ltd.,  of  Rugby. 

During  the  year  1921-22  the  number  of  kWh  generatbd 
was  15,878,346,  with  a  coal  consumption  of  3.01  lb.  per 
kWh  (the  coal  consumption  to  date,  1922-23,  approxi- 
mates 2.75  lb.  per  kWh),  and  besides  railways  and  col- 
lieries, the  station  supplies  electricity  to  266  diflerent 
industries  in  the  district.  Owing  to  the  trade  depres- 
sion, the  sale  of  energy  dropped  in  1921-23  over  3  mil- 
lion kWh,  but  the  current  year  is  promising  to  be  a 
record  one. 

On  October  27th  the  Mayor.  (Councillor  W.  R.  Rayues) 
started  the  plant  which  has  just  been  installed. 

The  chairman  of  the  Electricity  Committee  (Aid. 
W.  G.  Wilkins)  mentioned  that  Derby  now  pro<luced  a-i 
much  electricity  as  Leicester  or  Nottingham,  notwith- 
standing the  fact  that  it  was  only  about  half  the  size  of 
those  towns.  As  regarded  coal  consumption,  Derby  led 
the  way  amongst  the  towns  for  a  radius  of  30  or  40  miles. 
The  general  public  had  to  thank  the  electricity  depart- 
ment for  its  influence  on  the  health  of  the  people,  and 
with  270  industries  being  driven  by  electricity,  there 
were  so  many  fewer  smoky  chimneys  in  Derby;  and  the 
smoke  having  been  got  rid  of,  buildings  and  vegetation 
had  not  suffered  as  they  might  have  done.  He  believed 
there  was  a  very  encouraging  outlook  for  the  under 
taking. 


ELECTRO-FARMING.— I. 


Introductory   Article. 


By     R.     BORLASE     MATTHEWS,    Wh.Ex.,  A.M.lnst.C.E.,  M.I.E.E.,  F.R.Ae.S. 


British  electrical  engineers  do  not  seem  to  have  as 
much  faith  as  British  farmers  in  the  development  of 
electrical  applications  to  agriculture.  SufiBcient  prece- 
dent for  this  new  departure  is  to  be  found,  however, 
op  the  Continent.  Moreover,  even  in  this  country  there 
are  already  a  number  of  practical  examples.  This 
article  is  the  first  of  a  series  which  will  endeavour  to 
elucidate  the  problems  that  have  arisen  by  means  of  a 
systematic  investigation  of  the  whole  field.  A  pre- 
liminary survey  was  given  in  the  early  part  of  this  year 
by  the  present  author  in  a  paper  before  the  Institution  of 
Electrical  Engineers  (see  Electrical  Review,  April  7th 
and  14th,  1922).  In  these  notes  it  is  proposed  to  amplify 
the  references  given  in  the  paper,  and  more  particularly 
to  bring  the  subject  up  to  date. 

On  the  Continent  for  some  years  past  the  greater 
part  of  the  output  of  electric  motor-building  factories 
has  been  for  agricultural  purposes.  In  one  week  last 
June  a  German  manufacturer  turned  out  160  electric 
ploughing  sets — of  course,  it  is  highly  probable  that  this 
was  a  special  eSort,  that  deliveries  had  been  delayed  for 
a  few  weeks  previously,  and  that  none  were  sent  out 
for  a  few  weeks  afterwards.  Still,  the  output  of  elec- 
tric ploughs  in  England — the  pre-eminent  manufac- 
turing country  for  steam,  tractor,  and  horse  ploughs — 
so  far  is  nil,  as  nothing  yet  seems  to  have  passed  the 
drawing-board  s.tage.  In  fact,  British  agricultural 
engineers  look  rather  with  disdain  at  the  idea  of  farmers 
ever  using  electricity  for  such  purposes  (apparently  they 
have  not  themselves  visited  the  Continent).  Probably 
every  reader  of  this  article  has  visited  an  agricultural 
show  at  some  time  or  other.  They  will,  therefore,  be 
well  acquainted  with  the  fact  that  the  machinery  on  show 
is  driven  by  a  seemingly  uncountable  number  of  small 
popping  and  coughing  oil  engines.  At  the  recent  Cam- 
bridue  Show  of  the  Royal  Agricultural  Society  of 
England,  not  »o  much  as  a  sixteen  candle-power  lamp 
was  supplied  with  current  by  the  local  electricity  supply 
undertaking.  .  .-V.  short  time  ago  the  writer  made  a 
special  trip,  to  view  Germany's  largest  annual  agricul- 
tural show,  which  was  held  this  jear  at  Nuremberg. 
Every  machine  that  was  shown  in  motion  was  driven  by 


an  electric  motor.  A  rough  calculation  indicated  that 
nearly  2,000  electric  motors  were  employed  in  this  way. 
Oil  engines  were  shown,  but  they  were  relegated  to  the 
makers'  own  stands.  Of  course,  the  German  farmer's 
mental  attitude  to-day,  at  the  sight  of  an  agricultural 
machine  driven  by  an  oil  engine,  would  be  that  the 
machine  was  probably  as  out-of-date  as  the  engine  which 
drove  it.  Hence  the  exhibitor  would  prefer  to  steer 
clear  of  oil-engine  drives,  even  if  offered  for  nothing. 
In  this  connection  it  is  of  interest  to  note  the  agrarian 
post-war  policy  of  the  Germans.  After  careful 
deliberations  by  all  the  interests  concerned,  it  was  de- 
cided that  to  bring  German  agriculture  into  the  first 
rank  it  was  essential  to  farm  more  intensively,  and  also 
to  employ  electricity  more  extensively.  As  regards  the 
former,  the  German  farmer  already  farms  so  intensively 
and  employs  so  much  artificial  manure  that  it  would 
seem  hardly  possible  to  do  more.  With  reference  to  the 
question  of  electricity  supply,  great  progress  ha«  been 
made,  to  the  writer's  own  personal  knowledge,  for  he 
has  visited  the  farming  districts  recently  and  also  a 
year  ago.  There  is  now  hardly  a  group  of  farms  that 
is  not  connected  up.  It  is  no  wonder  that  the  Germans 
have  no  money  for  such  futile  things  as  reparations  when 
they  are  expending  so  many  millions  on  themselves. 
With  the  true  paternal  ways  of  the  German  Government, 
the  indication  is  that  if  a  farmer  does  not  see  his 
way  clear  to  use  electricity  on  his  farm,  he  is  at  liberty 
to  farm  elsewhere,  for  his  farm  will  be  wanted  for  a 
farmer  who  will   use  it. 

Before  the  war  considerable  use  was  made  of  elec- 
tricity on  Continental  farms.  During  the  war,  owing 
to  the  shortage  of  oil  and  coal,  the  non-belligerent  coun- 
tries made  wonderful  progress  in  this  direction.  Until 
to-dav,  in  flat  countries,  such  as  Denmark  and  Holland 
(with  many  more  days  of  suitable  wind  than  in  this 
countrv),  the  electric  motor  is  actually  displacing  th<' 
windmills,  notwithstanding  the  fact  that  capital  is 
already  invested  in  the  latter.  The  main  reason  is,  of 
[  course,  that  modern  commercial  requirements  necessitate 
A  continuous  supply  of  power.  It  does  not  do  nowadays 
to  await  the  vagaries  of  the  weather,  and  especially  ai 
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power  ii  often  required  for  pumping  in  these  countries. 
Sow  pumping  is  most  often  required  in  wet  weather, 
and  in  wet  weather,  as  is  well  known,  there  is  little  wind. 
In  California  well  over  600,000  h.p.  in  motors  is 
already  installed  on  farms.  In  Great  Britain  a  start 
has  been  made  in  some  of  the  power  supply  areas,  more 
pi'rticularly  in  the  neighbourhood  of  Hereford,  Inver- 
ness, and  Fife.  It  is  quite  a  common  practice  on  the 
part  of  a  colliery  company  which  owns  farms  for  the 
.supply  of  fodder  for  its  pit  ponies,  to  employ  electric 
power  on  the  farms.  The  writer  is  electrically  operating 
his  own  farm  of  600  acres,  near  East  Grinsteud,  but  the 
field  work  is  still  in  the  experimental  stage.  Hay  has 
been  cured  (not  merely  dried)  this  year  on  a  full-size 
scale  of  tliree  lug  ricks,  by  tlie  aid  of  an  oloctrically- 
diiven  Sirocco  fan  (see  Electrical  Review,  August 
25th,  1922,  p.  287).  Corn  has  also  been  matured  and 
dried.        Again,  corn  lias  been   reaped   by  means  of   an 


ESTIMATES    FOR   HQHTINQ    INSTALLATIONS. 


Bv  Major  J.  C.  CONNAN. 


Plan   of  the  existing  electrical  distribution  to  the  farms  of 

North   Holland,  showing    how    the    Continental    farmer   has 

electricity  brought  to  his  very  fieldfi. 

electrically-operated  binder,  and  an  electric  plough  is 
nearly  ready  to  commence  operations. 

It  is  not  a  simple  proposition  to  operate  a  farm  elec- 
trically, for  very  few  electrical  engineers  have  studied 
the  subject,  which  has  manv"  peculiarities,  not  to  say 
prejudices.  The  idea  of  most  engineers  is  that  it  is 
merely  a  matter  of  belting  existing  standard  electric 
motors  to  the  existing  machines.  But  the  experience  of 
Continental  manufacturers  is  such  that  they  all  produce 
special  motors  for  agricultural  work,  and  they  would 
not  have  gone  to  this  trouble  without  sufficient  reason. 

It  is  hoped  that  enough  has  been  said  in  this  intro- 
ductory note  to  indicate  that  there  is  already  a  big  field 
in  the  world  for  electro-farming  enterprise,  though  pos- 
sibly very  little  progress  has  been  made  so  far  in 
England.  However,  we  must  not  be  too  insular  in  our 
ideas,  for  what  is  probably  good  for  the  world  is  also 
probably  good  for  England.  England  wants  a  good 
share  of  the  work  in  connection  with  the  supply  of  the 
world's  demands,  so  it  is  hoped  that  this  series  of 
articles  will  do  something  to  arouse  interest  and  siipplv 
i^onie  of  the  necessary  data  lo  this  end. 


Cc-xsiDERABLE  interest  has  recently  been  shown  in  the 
reasons  for  such  wide  variations  between  the  i)riics  ptit 
forward  by  different  contractors  for  the  same  installa- 
tion as  are  everywhere  met  with  at  the  present  moment. 
It  appears  to  be  tliought  that  these  variations  are  due 
t.i  a  few  causes  only,  whereas  they  are  very  greatly 
influenced  by  at  least  eight,  as  can  be  seen  by  a  con- 
sideration of  the  remarks  that  follow.  It  can  also  be 
seen  that  even  where  specifications  and  bills  of  quantities 
are  supplied  tliere  is  still  left  plenty  of  scope  for  iliSer- 
et\re  in  price  between  the  final  tenders.  Where  there  are 
so  many  different  types  of  material  req\iired,  supplied 
in  such  great  variety  by  so  many  competing  firms,  and 
few  of  them  made  by  the  same  manufacturer,  it  is 
extremely  difiicult  to  obtain  a  con.sistent  quality  through- 
out the  whole  installation.  By  a  careful  selection  of  the 
samples  before  placing  the  order  and  rijjjid  inspection 
during  the  erection,  a  high-class  installation  can  be 
obtained,  and  no  doubt  if  this  procedure  were  always 
strictly  applied,  a  much  higher  quality  of  estimate  would 
be  put  forward,  and  consequently  a  smaller  range  of 
price  difference  would  result. 

An  estimate  for  a  lightinir  installation  may  be  pre- 
pared on  the  lines  detailed  below,  though  much  will 
depend  on  the  size  of  the  job  and  the  ideas  of  the  engineer 
running  the  department.  Variations  of  this  method  will 
probably  be  the  rule  rather  than  the  exception. 

The  followinsr  are  the  main  steps  in  the  calculation  :  — 

1.  Data  Sheet  nnrl  /'Ian. — It  is  quite  useless  to 
endeavour  to  put  forward  a  competitive  price  unless 
reliable  data  are  provided  on  which  to  base  the  estimate. 
This  information  should  be  conveyed  to  the  contractor 
on  a  data  sheet,  and  should  consist  of  tlie  dimensions  of 
the  area  to  be  lit.  conditions  of  walls  and  ceiling, 
construction  of  walls  and  ceiling,  nature  of  work  caiTied 
on  in  the  area,  presence  of  obstructions  to  free  passage 
of  the  light,  such  as  cranes,  cobimns,  large  machines, 
itc,  particulars  of  supply,  any  special  wishes  of  the 
customer,  ifec.  The  plan,  which  should  be  to  scale,  should 
supplement  this  information  and  particulai-ly  indicate 
the  point  of  entry  for  supply. 

It  is,  of  course,  assumed  that  all  contractors  will  be 
provided  with  similar  information,  as  otiierwise  the 
estimates  right  from  the  start  are  not  on  a  comparative 
basis. 

2.  Work  Ovf  Size':.  —  Bv  means  of  tlic  above  in- 
formation, it  is  possible  to  fi.x  the  intensity  of  illumina- 
tion and  utilisation  efficiency  suitable  for  the  class  of 
work  and  area  to  be  lit  and  bv  the  aid  of  these  to  deter- 
mine the  size  and  number  of  lamps  to  be  used.  The 
positions  of  the  individual  lamps  are  then  indicated  on 
the  plan  and  are  mainly  determined  by  the  construction 
of  the  building  and  the  type  and  arrangement  of  the 
machinery.  The  lamp  positions  being  known,  they  are 
then  grouped  into  circuits,  the  circuits  grouped  to  dis- 
tribution boards,  and  these  in  turn  grouped  to  main 
supply.  The  current  flowing  in  each  circuit,  sub-feeder, 
and  main-feeder  can  now  be  obtained,  and  from  their 
lengths,  as  taken  from  the  plan,  and  the  allowable 
voltage  drop  in  each  section,  their  sizes  may  be  calcu- 
lated. The  size  of  the  conductors  being  known,  it  is 
now  possible  to  fix  the  size  of  conduit,  &c. 

Very  considerable  differences  in  the  final  estini.ite  may 
be  introduced  here.  First,  in  fixing  the  ntmiber  and 
si/e  of  the  lamps;  secondlv,  in  deciding  on  the  manner 
in  which  the  conductor  shall  he  run  :  and  thirdly,  in 
calculating  the  size  of  the  conductor. 

Standard  intensities  of  illumination  for  a  large 
variety  of  trades,  and  reliable  fisrures  for  utilisation 
1  fficiencies  are  now  available,  and  \inless  a  contractor 
chooses  a  lower  figure  than  the  standard  in  order  to 
obtain  a  low  estimate,  there  is  no  reason  why  all  estimates 
should  not  be  based  on  practically  the  same  ficrures.  His 
choice  of  the  size  of  lamps  to  employ  Tand  this  will  also 
fix  the   number)  may  vary  from  that  of  others,   but  is 


Vol.;91.    No.  2,345,  November  J,  1922.]     THE     ELECTRICAL     REVIEW. 


621 


liuiited  very  considerably  by  the  ulass  of  work  to  be  done 
iu  the  area  and  the  standard  sizes  of  lamps  available. 

The  manner  in  which  the  couduotors  shall  be  run 
(this  fixes  the  length)  will  depend  on  the  individual 
judgment  and  experience  of  llie  estimator,  the  nature 
of  the  building  (nwre  particularly  tliat  of  the  ceiling), 
and  whether  tlie  conductors  are  to  be  carried  on  or  below 
the  surface.  As  can  hj  seen,  this  leaves  plenty  of  scope 
for  variation  in  the  final  lengths  taken.  Tlie  total  volt- 
age drop  from  point  of  >;upply  to  lamp  will  be  distributed 
over  main  feeder,  sub-feeder,  and  circuit,  and  conse- 
quently the  size  of  tlie  uonductur  will  depend  uu  the  per- 
centage of  the  total  voltage  drop  which  is  allowed  for  the 
conductor  in  question.  In  addition,  the  size  of  con- 
ductor will  be  influenced  by  the  current  density  chosen. 
This  shouhl  always  c-oiiiply  with  tin-  I.E.E.  rules  unless 
otherwise  specified. 

3.  Takf  Off  Quaiilitita. — This  is  straightforward, 
may  be  done  with  the  aid  of  a  map-measuring  instru- 
ment or  rule,  and  for  the  same  plan  should  not  intro- 
duce any  appreciable  error.  In  all  large  installations 
it  is  greatly  facilitated  by  using  schedules  in  which  the 
material  for  each  circuit,  as  measured,  may  be  entered 
up.  A  certain  percentage  should,  of  course,  be  added 
to  the  net  quantities  to  allow  for  cutting  and  breakages 
and  an  item  included  for  sundries,  such  as  solder,  tape, 
screws,  &c. 

4.  Decide  uu  Quality  <if  the  Materials  to  be  Used. — 
It  is  probably  at  this  point  that  the  greatest  variations 
in  the  estimates  are  introduced.  For  the  same  class  of 
material  there  are  wide  differences  in  price  depending 
on  the  quality,  and  even  where  the  quality  may  be 
a(56umed  to  be  the  same,  the  price  oEEered  by  a  firm  in  a 
ring  will  differ  from  that  put  forward  by  one  outside. 
It  is  seen,  therefore,  that  even  when  it  is  rigidly  laid 
down  what  quality  of  material  is  to  be  used,  there  may 
still  be  considerable  differences  in  price.  It  would 
appear  to  be  almost  impossible  to  avoid  this,  particu- 
larly when  competition  is  keen,  and  it  is  advisable,  even 
when  material  is  closely  specified,  to  call  for  santples 
before  the  order  is  placed.  It  is  not  necessary  to  call 
for  these  with  the  estimate,  but  only  from  those  few- 
firms  which,  after  a  scrutiny  of  all  estimates,  appear  to 
be  the  most  suitable.  All  firms,  when  putting  forward 
their  quotations,  should  clearly  indicate  the  quality  of 
material  whicii  they  are  offering,  and,  if  necessary,  state 
the  name  of  tlie  maker. 

5.  Price  the  Quantities:. — When  operations  3  and  4 
have  been  completed,  this  is  straightforward  work,  and 
should  introduce  no  error.  Self  costs  should  be  used. 
To  obtain  total  material  add  self  cost. 

ti.  Take  Off  Labour. — Speaking  generally,  this  is 
usually  the  most  unscientifically  treated  part  of  the  esti- 
mate. It  is  customary  to  place  this  item  in  the  estimate 
at  so  many  shillings  per  point,  the  figures  being  based  on 
past  experience,  but  not  necessarily  being  in  the  least 
suitable  for  the  conditions  of  the  job  under  consideration. 
It  is  preferable  to  calculate  the  time  required  to  erect 
each  item  of  material  included,  separately,  and  add  to 
obtain  total  time  for  the  job.  This  may  be  done  most 
readily  by  the  aid  of  labour  constants  to  which  suitable 
corrections  may  be  made  to  allow  for  variations  in  the 
assumed  standard  conditions  on  which  these  constants 
are  based. 

7.  Price  Lahoiir. — Add  all  tlie  individual  times 
found  under  'i  and  price  at  current  rate  of  wages  for 
wiremen.  Very  considerable  differences  in  the  final 
estimates  may  be  caused  if  the  rate  used  is  not  the  cur- 
rent trade  tinion  rate,  the  intention  of  tlie  contractor 
being  to  u.se  apprentices  or  non-union  labour. 

8.  Obtain  Total  Self  Co.'<f  .—This  is  made  up  of  total 
material  self  cost  as  found  under  5,  and  total  labour 
self  cost  as  found  under  7.  together  with  items  to  cover 
freight  and  packing  when  necessary,  contingencies,  to 
cover  errors  in  calculation  and  unforeseen  occurrences 
on  the  job.  Sec.  percentage  of  engineers,  travelling  es 
penses,  fares,  and  out-of-town  allow'ances  for  wiremen 
when  necessary,  allowance  for  incurring  the  ponaltr.  it 
any.  corporation  inspection  fee,  &c.     Variations  in    tho 


hnal  estimate  may  be  introduced  here,  particularly  unTlfer 
the  contingency  item,  but  they  should  not  be  very  large. 

9.  Add  Overhead  Charges. — The  figures  obtained 
under  8  represent  tho  total  net  self  coat  of  the  job  to 
the  firm.  To  these  must  therefore  be  added  such  propor- 
tion of  the  overhead  expen^-.•s  as  is  considered  appro- 
priate for  the  size  of  tlie  job.  It  is  an  extremely  difficult 
matter  to  satisfactorily  calculate  this  percentage,  as  i$, 
depends  on  so  many  conditions.  Few  of  these  will  be  the 
^ame  for  any  two  firms,  and  consequently  wide  diR<-i- 
eiiccs  in  the  estimate  may  be  introduced  here.  Many  of 
the  smaller  firms,  particularly  those  which  keep  no  office 
staff,  completely  neglect  this  item,  giving  them  a  very 
considerable  advantage  on  most  small  work,  but  at  the 
same  time  almost  inevitably  leading  to  failure. 

10.  Add  Profit. — To  the  gross  self  cost  obtained  by 
adding  overhead  expenses  to  net  self  cost  is  now  to  be 
added  the  profit.  This  will,  of  course,  differ,  depending 
on  the  keenness  with  which  any  one  firm  wants  the  job,  ■ 
liut  should  not  account  for  more  than  about  10  per  cent, 
difference  in  the  final  estimate. 

11.  Check. — All  previous  calculations  and  prices 
should  now  be  independently  checked.  It  may  be  as- 
sumed that  the  estimator  himself  will  have  submitted  his 
work  to  a  rough  check,  but  it  is  always  advisable  to 
iiave  each  separate  item  checked  by  another  man  before 
finally  sending  the  estimate  in. 

12.  Dictate. — The  estimate  is  now  in  its  final  form 
and  may  be  dictated.  It  is  extremely  important,  from 
the  contractor's  point  of  vie^v.  so  that  his  offer  should 
have  its  fair  amount  of  consideration,  that  he  shouM 
clearly  specify  what  he  is  putting  forward  and  under 
what  conditions  he  has  calculated  iiis  price.  Therefore. 
he  should  specify  the  number,  type,  and  size  of  the  lamps 
he  proposes  to  use.  the  quality  of  material  (wire,  conduit, 
switches,  >fec.,  preferably  with  maker's  name)  he  has 
included,  and  any  regulation  to  which  he  proposes  te 
adhere  (such  as  I.E.E. .  corporation,  or  insurance);  he 
should  also  particularly  stress  any  points  of  his  offar 
which  he  thinks  may  differ  from  those  of  his  competitors 
and  which,  in  his  estimation,  give  additional  advantages 
to  the  installation. 

To  obtain  reliable  estimates  on  a  comparative  basis, 
the  whole  of  this  work  must  be  done.  The  contractor 
may  be  relieved  of  certain  parts  of  it  by  the  consulting 
engineer,  who  is  responsible  for  a  specification  and  bill 
of  quantities,  but  it  is  only  the  larger  jobs  which  cam 
carry  the  extra  expense  of  the  engineers'  fees.  The  most 
ciinsistent  results  will,  of  course,  be  obtained  when  all 
offers  are  made  to  a  specification,  but  many  specifications 
needlessly  enhance  the  cost  of  the  work  by  introducing 
fads,  and  when  all  is  said  only  put  forward  one  man's 
idea  of  how  the  installation  should  be  carried  out : 
whereas  estimates  independently  worked  out  by  several 
contractors  on  the  above  lines  give  more  scope  for  finding 
the  best  solution. 

The  above  remarks  deal  primarily  with  estimates  for 
lighting  installations,  but,  with  certain  modifications, 
they  are  applicable  to  those  for  power  installations  at 
well. 


The  Berlin  Accumulator  Works. — The  majority  control 
of  the  undertaking  of  the  Accumulator  Works  Co.  of  B«ilin 
aufl  Hapen.  which  dominates  the  .secondary  battery  trade  in 
Ormany,  iacludinp  the  Tudor  type,  and  in  which  the 
.A.. E.G.  is  interested,  has  now  passed  intii  other  hands.  It 
had  been  intended  at  the  recent  meeting  to  propose  the 
issue  of  preference  shares,  apparently  with  multiple  votes,  to 
prevent  the  "  alienation  "  of  the  undertaking  or  the  transfer 
of  control  to  other  parties.  It  was.  however,  found  impos- 
sible to  proceed  with  this  scheme  in  face  of  the  fact  that  out 
of  the  13.104  shares  represented  at  the  meetinj;  no  fewer 
than  9.9'25  were  found  to  be  in  the  hands  of  the  textile  firm 
of  Gnnther  Quanat.  of  Tritzwalk.  North  Germany.  Kever- 
tbeless,  it  wap,  decided  to  increase  the  ordinary  share  capital 
hy  20,000.000  [uarks  and  to  offer  the  new  shares  to  existiuir 
proprietors  on  an  equal  basis,  .so  that  tho  now  <-ontrol.  which 
has  resulted  in  the  election  of  four  new  director.*,  will 
theieby  Iw  maintained.  The  interest  held  in  tho  accumulator 
company  by  tho  Berlin  H.inHels  Gosellschflft.  in  which  Herr 
Stinncs  reccntl;  participated  has  also  been  weakened  t* 
the  re  grcupini;  of  the  accumulator  company. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 

Readers  are  inrited  to  tubmit  particular!  of  new  or  improved  deviceg  and  apparatui,  which  will  he  puhliihtd 
if  coTuridered  of  sufficient  interest. 


The  "  Bell  "  Electric  Wnsher. 

Electric  clothea-washing  machines  of  British  manufacture 
are  not  so  numerous  that  we  can  afford  to  ignore  any  develop- 
ments of  this  nature,  and  we  are  therefore  glad  to  be  able 
to  give  some  details  of  a  purely  British  washer  made  by  the 
"  Bell  "  Washer  Co.,  Feilden  Street,  Blackburn.  The  ma- 
chine (fie.  1)  is  an  adaptation  of  a  hand-driven  type  and 
employs  an  oscillating  dolly  vshich,  it  is  claimed,  actually 
scrubs  the    clothes    and    forces    water    through    them.      Tbi^ 


Fio.  1.— The  "  Bell  "  Washer. 

wringer  rollers  are  of  more  ample  dimensions  than  those 
usually  fitted  to  electrical  washers,  being  about  two  feet  in 
length  and  proportionately  large  in  diameter.  The  principal 
feature,  however,  is  the  way  in  which  the  safety  of  the 
operator  is  ensured.  The  system  is  seen  in  fig.  '3.  Two 
rollers,  about  "2  in.  in  diameter,  are  mounted  in  a  frame  m 
such  a  wav  that  when  the  machine   is  running  the  lower 


Fio.  2.— Safeti  Device. 

roller  is  retained  against  the  lower  of  the  main  rollers  by 
a  weak  spring.  The  pressure  is  aufficient  to  pick  up  any 
article  of  clothing,  but  insufficient  to  drag  in  the  operator's 
fingers  should  they  come  into  contact  with  the  small  roller. 
Accidental  contact  with  the  main  rollers  is  prevented  by  the 
frame  in  front  of  them.  When  the  direction  of  the  wringer 
is  reversed,  the  guard  can  be  swung  over  to  the  other  side. 

The  "  C.  &  H."  Junior  Wireless  Set. 

The  "  C.  k  H."  junior  Mt  has  been  developed  to  meet 
the  demand  for  a  small,  Lnexpensive,  and  simple  wireless 
receiver  that  will  enable  one  to.  receive  the  broadcast  pro- 
grammes without  having  any  knowledge  of  electricity  or 
wireless  theory.  The  set  corisists  of  a  polished  hard- wood 
box  with  a  matt  surface  ebonite  top  panel.    The  dimensions 


are  4J  in.  square  with  a  depth  of  4  in.;  the  tuning  coil  and 
switch,  contained  inside  case,  are  therefore  protected.  Al- 
though of  such  a  small  size  this  instrument,  fig.  3,  is  not 
a  toy. 

All  that  is  necessary  to  receive  music  and  speech,  Ac.  is 
to  connect  the  instrument  to  an  aerial  wire  and  an  earth  and 


Pio.  3.— The  "  C.  &  H."  Radio  Srt. 

"  listen  in."  With  a  well-constructed  aerial  of  the  regula- 
tion size,  the  set  will  have  a  range  of  approximately  15  miles 
from  the  broadcasting  station.  The  set  is  manufactured  by 
Messrs.  F.  Pratt  &  Co.,  23,  Queen  Anne's  Gate,  Westmin- 
ster, S.W.I. 

An   Electric  Hygrostat.  -  'U/E^ 

A  .simple  device  to  prevent  the  humidity  insde  a  piaino™! 
cabinet  rising  below  a  fixed  maximum  h:is  been  recently  put 
on  the  market.  In  the  case  of  a  piano  a  small  hygrostat  is 
fixed  near  the  two  and  wired  in  series  with  two  8-c.p.  carbon 
filament  lamps  placed  at  the  bottom,  which  are  permanently 
connected  to  the  electricity  supply.  The  function  of  the  hygro- 
.•stat  is  to  switch  on  the  lamps  when  the  air  reaches  a  pre- 
determined dei,'ree  of  humidity ;  the  warmth  of  the  lamps  seta 
up  a  circulation  of  dry  air  inside  the  piano,  and,  by  raising 
its  temperature  above  that  of  the  surrounding  iiir.  prevent.-^ 
condensation  taking  place.  The  lamps  remain  on  until  the  aii 
reaches  the  necessary  degree  of  dryness,  and  are  then  switched 
off.  It  is  found  that  when  pianos  are  fitted  with  this  device 
they  keep  in  better  tune  with  much  improved  tone,  and  are 
rendered  immune  from  all  troubles  arising  from  being  left 
in  a  damp  room.  Mr.  Percy  Watson,  of  the  Northern  Elec- 
trical Co.,  Grimsby,  is  the  patentee,  and  the  device  is  lemg 
manufactured  by  Messrs.  Berry's  Electric,  Ltd. 

The  "  Mepic  "  Shop.window  Heater. 

Every  shopkeeper  knows  how  a  misty  window  detracts 
from  a  display,  and,  indeed,  often  obscures  it  altogether. 
In  order  to  get  rid  of  this  condensation  and  to  keep  the 
window  glass  clear,  the  Midland  Electric  Power  Installa- 
tion Co.,  has  devised  a  low-wattage  heater  in  the  form  of  a 
cylindrical  bar.  This,  it  is  claimed,  entirely  eliminates  the 
moisture  which  would  otherwise  collect  on  the  window,  and 
it  is  so  arranged  that  a  number  can  be  connected  up  end  tn 
end.     The  cost  of  energy  is  infinitesimal. 

"  Osram  "  Antomobile  Lamps. 

The  latest  pattern  of  automobile  headlight  lamp — introduced 
by  the  General  Electric  Co.,  L/td.,  Magnet  House,  Kingsway, 
W.0.3— is  a.n  18-W  gasfilled  lamp  for  12-14  V,  in  a  35-mm. 
diameter  bulb.  This  is  an  intermediate  size,  specially  manu- 
factured at  the  request  of  the  motor  industry.    The  company's 


Osram  "  .Automobile  Lamp  Case. 


lamp  case,  one  of  which  is  illustrated  in  fig.  4,  are  a  safe 
and  convenient  means  of  keeping  spare  lamps.  The  smaller 
size  measures  51  in.  i  31  in.  i  11  in.,  and  carries  two  head- 
lamps fup  to  35-mm.  diameter),  two  side  or  tail  lamps,  a  dash- 
board lamp,  and  a  "  festoon  "  lamp.  The  larger  case  is  de- 
signed to  tiftke  heivdlight  lamps  with  a  maximum  diameter  of 
60  mm, 
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CORRESPONDENCE. 

Letters  received  by  ua  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Currespondenin  should  jorward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  ire  have  the  writer's  name  and 
address  in  our  possession. 

The  "  Standard  "  Brush^Holder. 

We  are  interested  in  a  leaflet  which  has  reached  us  relating 
to  a  patent  brush-holder  manufactured'  by  the  Standard  Car- 
bon Brush  Holder  Co.,  Ltd.,  which  was  reviewed  in  a  recent 
issue  of  the  Keview.  it  is  claniied  that  this  new  brush  holder 
and  the  method  of  fixing  it  in  the  rocker  embody  many  new 
features,  and  represent  a  considerable  advance  on  any  gear 
previously  nsed. 

On  examination,  we  are  of  opinion  that  this  gear  is  very 
firoilar  to  that  which  has  been  standard  with  Messrs.  Flather 
;ind  Co.,  of  Leeds,  for  the  la.st  hfteen  years,  and  presents  no 
material  improvement.  The  method  of  rigidly  fixing  the 
brush  spindle  in  a  slot  in  the  rocker,  the  clock  spring  ad- 
justed by  means  of  a  central  rotating  pin,  the  packing  pieces 
to  compensate  for  commutator  wear,  and  the  ease  with  which 
the  brush  spindle  may  be  removed  from  the  rocker,  are  all 
present  in  the  Flather  brush  gear. 

On  comparison,  the  slight  variations  on  the  above  features 
that  the  Standard  Brush  Co.  have  adopted  will  not  be  con- 
sidered improvements  by  most  practical  engineers.  The  only 
important  claim  that  the  Standard  Brush  Co.  make  is  that 
individual  brush  boxes  may  be  removed  without  disturbing 
others,  but  this  advantage  does  not  to  our  mind  seem  of  great 
importance  when  in  the  case  of  the  Flather  gear  the  whole 
spindle  may  be  removed  from  the  rocker  by  merely  loosening 
two  small  set-screws. 

While  eougratulatmg  the  Standard  Carbon  Brush  Holder 
Co.,  on  producing  a  gear  with  so  many  excellent  features, 
we  think  that  the  credit  for  the  novelty  is  due  to  Messrs. 
Flather  &  Co.  It  is  surely  a  tribute  to  Messrs.  Flather  &  Co. 
that  this  important  feature  in  their  motor  design  is  likely 
to  be  adopted  by  other  leading  manufacturers  as  a  standard. 

Bates  &  Windibank. 

London,  October  25th,  1922. 


Shift  Engineers'  Salaries. 

The  E.P.E.A.  got,  by  the  schedule,  over  30  per  cent, 
average  increase  for  all  the  other  grades,  but  only  12  per  cent. 
for  the  shift  engineers,  yet  the  shift  engineers  are  reduced 
,  by  3.6  per  cent,  at  every  reduction,  while  most  of  the  upper 
grades  are  only  reduced  by  2.5  per  cent.  In  the  name  of 
common  decency,  isn't  it  high  time  that  the  12  per  cent, 
squad  marked  time  for  a  bit  while  the  30  per  cent,  merchants 
carried  on  with  the  reductions,  if  necessary?  A  reduction  of 
4  per  cent,  for  all  other  grades  would,  in  most  cases,  bring 
about  the  same  total  reduction  in  the  wages  bill. 

^  ,  Fairplay. 

October  30th,  1922. 


Your  correspondent  "  Welfare  "  says  that  the  E.P.E.A.  has 
left  a  lot  undone.  Too  true!  but  the  elections  are  at  hand. 
It  is  to  be  hoped  that  the  shift  men  will  not  forget  that, 
according  to  official  figures  in  the  Journal,  the  schedule,  m 
addition  to  putting  them  at  the  bottom,  gave  them  12  per 
cent,  increase  against  33  per  cent,  for  all  the  others.  Let 
the  election  cry  be  "  Grade  5  for  all  shift  men  and  six-hour 
shifts  for  all  stations  over  2O,0CX)  kW." 

It's  no  u.se  going  on  being  catspaws.  Let  us  get  on  or  get 
V"^-  .r  Tnere  are  other  unions  that  look  after  their  own  if  the 
K.P.E.A.  won't. 

Fed-un. 

Or.tohrr  3]st,    1922.  ' 


The  British'  Trade  Outlooli  in  Canada. 

After  reading  your  leading  article  to-day  I  .should  like  to 
say  that  the  prospects  fur  a  Briti.sh  manufacturer  of  electrical 
(.'oods  ]n  Canada  are  not  dilTerent  from  his  prospects  in  Man- 
chester or  London.  Sales  in  Canada  follow  most  surelv  from 
those  efforts  which  produce  sales  in  England. 

"  Special   Efforts."    "  Branch   Pactori«,<i   in    Canada  "    &c 
are  very  fine  trimmings,  but  are  not  the  foundation  material 
ot  a  steady  stream  of  orders. 

The  mystery,  if  there  is  one,  lies  rather  in  persistence.  The 
t.ntish  manufacturer  need  not  expect  results  in  Canada  anv 
iiiore  than  he  would  m  the  home  market,  so. long  as  he  soea 
ii  limg  on  fane  days  only. 

Until  the  location  of  his  ofifice  or  warehou.se  in  Canada 
>.'coraes  familiar  to  all.  until  liis  telephone  number  an,l 
t.'ieirraphic  address  are  stamped  on  the  memories  of  buvcrs 
until  his  travellers  know  all  the  johliers  and  retailers  bv  thei,' 
hrst  names,  until  he  is  recognised  as  an  institution  "whose 
pioducts  have   been.  are.    and   will   be  available   winter   and 

market  for  more  than  sample  orders 

.»(-  uf".*' /'^°i!^'^    therefore    be    selected,    or    direct   branches 

in  ^  i'r,  1'  "^^"k   T^^^  f  P'^'l™'"*'  '■^"'^  permanence.    These 
m  turn  should  be  backed  up  by  a  wiUingness  on  the  part 


of  the  manufacturer  himself  to  supply  purchasers  with  the 
goods  they  ask  for  and  are  accustomed  to,  rather  than 
to  attempt  to  restrict  them  to  the  products  which  his  factory 
has  been  turning  out  in  the  past,  for  other  markets. 

W.  H.  .Munro. 
London,  October  'Slth,  1923. 


Fixing  the  Price  Per  Point. 

Can  you,  or  any  of  your  readers,  inform  me  of  the  methwi 
of  arriving  at  a  fixed  price  per  point  in  a  housing  scheme 
where  no  meters  are  installed?  It  is  de.sired  to  set  a  "weekly 
charge  for  each  hou.se,  varying  according  to  size,  which  shall 
be  fair  alike  to  consumer  and   supply   company. 

J.  Lander. 

(ilasgow,   October  30f/(,  1922. 

[The  Fixed-Price  Light  Co.'s  charges  for  a  similar  oUss 
of  supply  were  outlined  in  our  issue  of  Mav  1.5th,  W14. — ^Bds. 

Elec.  Rev.]. ' 

Estimating  for  Internal  Wiring  Contracts. 

It  might  interest  Mr.  Alan  Kirk  and  your  other  correspon- 
dents on  this  subject  to  know  that  the  Scottish  contractors 
have  worked  to  a  standard  schedule  for  some  years. 

"  The  Scottish  Mode  of  Measurement  for  Electrical  Work  " 
was  adopted  in  191S  by  the  E.C.A.  of  Scotland  in  conjunction 
with  the  architects  and  surveyors,  and  embodies  most  of  Mr. 
Kirk's  suggestions.  It  is  a  Government  publication,  and  can 
be  got  from  H.M.  Stationery  Office  for  Is. 

Randolph. 

October  QSrd,  1922. 

Salesmanship  in  Relation  to  Small  Electri«  Fires  &  Cookers. 

There  is  one  point  to  which  I  would  like  to  draw  attention 
in  connection  with  the  above  subject  recently  discussed  at 
the  E.p.A.  Salesmanship  Conference,  namely,  that  the  cost 
uf  wiring  a  heating  point  in  many  houses  where  Lighting  is 
already  installed  is  prohibitive,  and  frequently  is  more  ex- 
pensive than  the  actual  fire.  If  this  item  of  expense  were 
not  present,  the  demand  for  electric  fires  would  be  much 
greater  as  there  are  a  vast  number  of  cases  where  the  de- 
ciding factor  for  not  installing  electric  fires  was  the  cost  of 

'^"■""S-  F.  E.  Rowland. 

London,   October  30th,  1922. 


EXPORTS     AND      IMPORTS     OF     ELECTRICAL 
GOODS     FOR     SEPTEMBER,     1922. 


The  September  official  figures  of  electrical  export  business 
show  that  the  upward  tendency  of  the  last  two  months  was, 
unfortunately,  not  maintained,  the  total  amount  for  the 
month  under  review  being  £778,007,  a  faUing  off  of  over 
£85,000.  Decreases  occurred  in  all  sections  of  the  electrical 
exports  with  the  exception  of  electrical  machinery  (£11,000 
increase)  and  batteries  and  accumulators  (£9,000  increase), 
the  principal  decreases  occurring  in  insulated  wires  and 
cables  (£28,000  decrease)  and  telegraph  and  telephone  cable 
and  material  (£.57,000  decrea.se).  Electrical  imports  for  the 
month  only  reached  £200,932,  a  falling  off  of  £118,000  as 
compared  with  the  previous  mouth,  principally  accounted 
for  by  a  decrease  of  £100,000  in  the  electrical"  machinei-y 
import  section. 
Re-exports  at   £11,770  were  £1,000  lower  than  in  August. 

Values  of  Electrical  Exports  and  Imports  for  Septembbk, 


1922. 


Ee- 


Exports.  Imports,    exports. 

Electrical     goods      and      appa-  £  £                £ 

ratus         ...        ...  99,911  36,S67          2.771 

Insulated    wires   and  cables    ...  125,540  25,537                50 

Glow    lamps          28.503  14.375           1.105 

Arc  lamps  and  parts     093  1,795              \ii5 

Batteries   and    accumulators    ...  44,014  18,613              450 

Meters    and    instruments         ...  19,840  5,233              839 

Carbons       6,691  1,172             478 

Electrical   Machinery. — 

Railway    and   tramway    motors  19,484  —                — 

Other    motors    and     generators  117,614  —                — 
Switchboard    (not  telegraph   or 

telephone)           ... 8,961  —                — 

Electrical     machinery     (unenu- 

merated)              lU;,7r.7  71.444           4.'i«5 

Telegraph       and       Telephone 
cable  and  material. — 
Telegraph    and    telephone    wire 

and  cable  (not  submarine)  ...  30,818  1.997            — 
Submarine    telegraph    and    tele- 
phone   cable       4,956             

Telegraph     and     telephone     in- 
struments and  apiiaratus     ...  154,215  23,899           1,667 


Total 


£778,007     £300,932      £11,770 
E       -  ...w. 
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THE     TISBURY     HYDRO-ELECTRIC      SCHEME. 


REVIEWS. 


The  enterprise  of  those  who  undertook  the  harnessing 
of  the  local  water-power  in  order  to  provide  a  supply  of 
electricity  at  Tisbury,  in   the  neighbourhood  of   Salis- 
bury, reached  a  practical  stage  in  February  last,  when 
the  plant  was  officially  set  in  motion.     In  order  to  carry 
out  the  project,  the  Tisbury  Electric  Supply  Co.,  Ltd., 
was  promoted  by  Edmundson's  Electricity  Corporation, 
Ltd.,  in  combination  with  the  Salisbury  Electric  Light 
and  Supply  Co.,  Ltd.  (which  is  closely  connected  with 
Messrs.   Edmundson),  and  a  number  of  local  residents. 
Of  the  share  capital  of  i;5,000,  half  was  subscribed  by 
Edmundson's  Corporation  and  the  Salisbury  E.  L.  and 
S.   Co.,   Ltd.,  while  the  other  half  of  the  shares  is  held 
by   about  60   local  people.      The  plant  was  installed  by 
Messrs.   Edmundson,   and  the  technical  management  of 
the  undertaking  is  in  the  hands  of  the  Salisburj-  E.  L. 
and  S.  Co.,  Ltd.,  Mr.  A.  B.  Randall  being  the  managing 
director  of  the  latter,  as  well  as  of  the  new  company. 
The   old   Tisbury  corn    mill    has    been   obtained  by   the 
company  on  a  40-years'  lease  from    the    Uowager    Lady 
Arundell,  who  considerably  lielped  the  promotion  of  the 
scheme.       The  old    water-wheel    was    removed    to  make 
room  for  the  turbo-generator  plant  on  the  ground  floor, 
while  the  room  above  serves  the  useful  purpose  of  storage 
accommodation ;  the  stable  was  converted  into  a  storage 
battery  room,  and  the  Mill  House  is  in  course  of  being 
renovated  preparatory  to  being  occupied  by  the  resident 
encineer-in-charge,    Mr.   A.   Lee     Cann.      The    various 
alterations    and   improvements  to    the    water-way  were 
carried    out    under    the    supervision  of   Mr.  E.  Doran 
Webb,  chairman  of  tlie  directors  of  the  new  company. 
The   water   turbine    was    supplied    by    Messrs.   Hay, 
.Maryon  &   Co.,  and   is  capable  of   developing  24  h.p. 
with  a  flow  of  water  of  2,000  cu.  ft.  per  minute  and  at 
a  head  of  8  ft. ;    it  drives  by  means  of  belting  a  d.c. 
L'lO-Volt   generator.     A   4-cylinder    internal-combustion 
engine  to  run.  on  parafiSn  oil  and  direct  coupled  to  a 
20-kW  generator   has  been    provided    by   the  Keighley 
Electrical   Engineering  Co.,    Ltd.,   and  will  be  used    as 
a  stand-by,  available  for  use  in  case  of  shortage  of  water 
or  if  it  should  be  necessary  to  shut  down  the  water-power 
plant  for  repairs  or  any  other  reason.     The  battery  of 
accumulators   was   supplied  by   the  Chloride   Electrical 
Storage  Co.,  Ltd.,  and  has  a  capacity  of  300  ampere- 
hours;    the  motor-generator  is  of  Messrs.  Higgs  Bros.' 
manufacture,  while  the  5-panel  control  switchboard  was 
made   at  the  Park  Royal  Engineering  Works,   Ltd. 

The  method  of  distribution  adopted  is  the  2-wire 
overhead  one,  and  about  two  miles  of  mains  had  already 
been  erected  on  creosoted  poles  when  the  supply  com- 
menced. Street  lighting  has  been  undertaken,  and 
amongst  the  public  buildings  connected  to  the  mains  are 
the  Victoria  Hall,  workhouse,  police  station,  and  three 
or  four  places  of  worship.  A  number  of  business  and 
private  houses,  totalling  about  30,  were  wired  in 
anticipation  of  being  electrically  lighted,  while  agree- 
ments had  been  come  to  to  light  20  other  premises  as 
soon  as  the  supply  became  available.  The  company 
therefore  started  business  with  about  50  consumers,  and 
in  this  respect  Tisbury  may  be  said  to  have  done  well, 
seeing  that  in  Salisbury  the  supply  company  started  in 
1898  with  25  consumers,  which  number  had  increased 
to  67  at  the  end  of  six  months. 

Tisbury  has  approximately  1,700  inhabitants,  and  it 
is  believed  that  it  will  be  possible  to  generate  by  means 
of  water-power  practically  all  the  electricity  that  will  be 
required,  at  least  for  some  time  to  come:  the  directors 
therefor©  confidently  anticipate  a  successful  future  for 
the  new  company. 


Liebmann  Memorial  Prize. — The  .American  Institute  of 
R-ndio  Engineers  hue  iivarrVd  the  Liebmann  Memorial  Prize 
for  1922  to  Mr.  C.  S.  Fr.inlclin.  research  engineer  of  Marconi'p 
Wireless  Teleeraph  Co..  Ltd..  for  his  investigations  relating  to 
short-wave  directional  tranKraission  and  reception. — The  Times. 


liaiUvay  Electric  Traction.    By  F.  W.  Carter.    Pp.  viii-f41'2; 
ligs.  204.    London  :  Ed.  Arnold  &  Co.    Price  258.  net. 

There  is  ample  room  for  another  book  on  electric  traction, 
and  it  is  all  the  more  satisfactory  that  this  book  should  come 
from  so  eminent  an  authority  ou  the  subject  as  the  present 
author.  The  present  volume,  in  addition  to  its  other  merits, 
possesses  that  of  being  well  written.  Its  one  great  drawback 
IS  its  one-sidedness.  Had  Mr.  Carter  treated  the  eingle-yhase 
system  with  the  same  thoroughness  and  competence  as  he 
has  treated  the  continuous-current  system  he  would  have 
attained  a  far  finer  result.  As  it  is,  the  strong  bias  he  ex- 
presses against  the  single-phase  system  does  discredit  to  his 
learning.  A  few  jears  hence  we  may  hope  to  find  scholam 
writing  about  traction  from  an  independent  and  objective 
standpoint,  but  at  present  most  authors  seem  to  be  loo  anxious 
to  further  certain  interests  or  advocate  views  of  their  own. 
The  present  book,  therefore,  we  consider  to  be  an  e-tcellenl 
treatise  on  continuous-current  traction.  It  certainly  contaiM> 
much  useful,  if  somewhat  scrappy,  information  on  alternaliiit; 
current  systems,  but  the  opinions  are  essentially  those  of  a 
strong  advocate  of  the  continuous-current  system,  and.  from 
their  one-sidedness,  might  equally  well  be  used,  iHutatm 
mutandis,  by  a  strong  advocate  of  the  single-phase  system. 
"  The  question  of  system  must  be  viewed  broadly,  if  it  is  to 
be  decided  judicially  "  is  a  6tateme,nt  which  the  author  found 
easier  to  make  than  to  act  upon.  When  we  are  told  that  in 
America  "  Time  has  dissolved  the  iUusions  [re  systems),  and 
little  of  the  controversy  now  remains,"  we  wonder  what 
all  this  booming  of  the  3,000-volt  continuous-current  system 
means,  or  what  is  the  object  of  the  vigorous  activities  of  the 
rival  American  firms  carried  out  on  this  side  of  the  Atlantic. 
Certainly  many  eminent  American  engineers  will  disagree. 
Again,  to  describe  Continental  development  as  bureaucratic 
engineering  does  not  reveal  true  scholarship,  any  more  than 
giving  the  Pnissian  railways  credit  for  leading  the  1-phase 
system  in  Europe  does.  Nor  is  it  right  to  infer  that  decisions 
can  scarcely  be  re-considered.  How  about  the  French,  Dutch 
and  Berlin  railways ;  also  some  of  the  early  American  railways 
where  changes  were  made  after  great  expense  had  been  in- 
volved'? And  who  would  be  so  bold  as  to  say  that  the  1,5(XI- 
volt,  continuous-current  system  will  become  the  standard 
system  in  Great  Britain? 

Coming  now  to  the  contents,  the  author  does  well  to  empha- 
.■iise  that  hitherto  electrification  has  usually  been  adopted  as 
an  expedient  for  overcoming  abnormal  difficulties  of  working. 
The  useful  part  of  the  book  begins  with  the  chapter  on  "  Ihe 
Locomotive."  The  author  considers  the  tram-suspension  to 
be  the  commonest  drive  for  locomotives — probably  American 
locomotives  is  meant  here.  It  remains  to  be  seen  whether  this 
drive  or  the  drives  favoured  in  Europe  will  ultimately  sin- 
vive.  The  author's  view  that  the  former  is  based  on  "  natural 
and  sound  lines  of  evolution  "  seems  premature.  There  is 
much  excellent  matter  in  this  chapter,  some  of  which  is  essen- 
tially mechanics,  and  might  equally 'well  be  found  in  a  treatise 
on  steam  locomotives.  Under  "  riding  of  locomotices  "  a 
number  of  important  matters  are  dealt  with,  such  as  :  pres- 
sure on  rails,  interaction  between  wheel  and  rail,  motion  on 
curved  track,  alignment,  equations  of  motion,  inertia,  blows 
on  rails,  gear-teeth  and  journals.  Vibrations  in  side-rod  loco- 
motives are  dealt  with  at  length,  but  more  attention  might 
have  been  paid  to  the  modern  remedy — elasticity. 

The  chapter  on  railway  motors  deals  first  and  fully  with 
continuous-current  motors  for  motor-coaches,  but  the  loco- 
motive types  are  treated  rather  meagrely.  Regeneration  is 
not  well  considered — in  a  book  of  this  kind  the  engineer  b  ^ 
a  right-  to  expect  the  principles  set  forth  in  detail.  Motm 
cciUtrol  fills  a  long  chapter,  in  which  the  writer  is  ver\ 
successful.  For  calculating  the  resistance  steps  in  the  starbT 
the  author  presents  a  method  based  on  the  use  of  univers:il 
curves,  which  should  be  useful  to  switchgear  designers,  who 
constantly  deal  with  this  matter.  Though  contactors  are  still 
used  on  1-phase  locomotives,  we  should  like  to  see  due  atten 
tion  given  to  the  controller  or  tap-switch  type,  which  'nas  been 
widely  used  of  late  years  in  Europe.  The  chapter  on  the  dis 
tribution  system  contains  a  lot  of  u.seful  information.  Tli" 
question  of  interference  with  communication  circuits  gives 
the  author  a  good  chance  of  indicating  his  preference  for  the 
continuous-current  system,  though  he  does  not  dwell  on  its 
effects  when  a  short-circuit  with  unlimited  power  behind  il 
occurs.  Of  course  the  1-phase  system  is  capable  of  produ-;inji 
much  disturbance,  entailing,  at  times,  costly  remedies,  suili 
as  removing  the  weak-current  circuits  from  the  track.  Jt 
should  not  be  forgotten,  however,  that  in  some  cases  these 
circuits  had  to  be  removed  to  make  room  for  the  overhead 
equipment,  or  to  prevent  danger  from  broken  wires,  whatever 
system  was  adopted,  Mr.  Carter,  indeed,  reminds  us  that  the 
steam-worked  railway  has  grown  up  around  the  steam  loco- 
motive, and  that  it  would  be  unfair  t-o  electrical  operation  to 
judge  it  as  limited  by  the  methods  of  steam  operation.  As  is 
well  known,  the  chief  interference  trouble  experienced  in  this 
country  has  been  caused  by  rotary  converters  feeding  con- 
tinuous-current tracks. 

In  connection  with  power  equipment  and  systems  of  electri- 
fication, here  again  we  find  widely-varying  views,  indicative 
of  vigorous  and  healthy  development.    On  the  one  hand  the»i 
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is  the  great  movement  for  a  common  50-cycle  supply  for  all 
needs,  including  traction;  on  the  other  hand,  there  is  the 
eharp  separation  of  the  traction  from  the  other  loads,  with 
the  consequent  possibility  of  a  teparate  frequency  for  traction 
with  coarser  regulation,   &c. 

Two  chapters  are  devoted  to  the  mechanics  of  train  motion 
— a  subject  with  which  the  author  has  made  himself  fully 
conversant.  It  is  this  kind  of  information  which  will  make 
the  book  of  such  great  value  to  railway  engineers,  and  which 
in  itself  would  be  sufficient  to  justify  its  recommendation. 

The  book  is  well  printed  and  illustrated,  but  some  of  the 
pbotographs  are  poorly  reproduced — indeed,  they  appear  to  be 
taken  from  catalogues  rather  than  from  originals.  The  reader 
will  have  gathered  that,  in  the  reviewer's  opinion,  Mr.  Carter 
is  much  more  at  home  with  American  than  with  Continental 
practice. 

Aiternatmg  Current  Electrical  Engmeenny.  By  i'HlLU' 
Kemp.  Second  edition,  1922.  Pp.  xii  +  olO;  406  illustra- 
tions.    London  :     McMillan   &   Co.     Price    17s.    net. 

The  first  chapters  of  this  book  deal  with  elementary  a.c 
theory.  The  treatment  is  .simple  and  commonplace,  and 
does  not  differ  appreciably  in  method  from  other  text  books 
of  the  same  type. 

Chapters  XI  to  XXXI  deal  with  practical  applications  nC 
the  theory  given  in  the  preceding  clrapters.  These  chapters 
are  uniformly  superficial.  They  are  in  most  cases  very  readily 
followed,  and  an  inexperienced  reader  might  easily  have 
the  delusion  that  he  knew  something  about  the  subject 
treated,  after  perusing  them. 

The  earlier  parts  of  the  book  seeiu  to  be  very  accurate, 
but  this  standard  is  not  wholly  maintained.  Definite  mis- 
takes are  generally  avoided,  but  vague  statements  which 
are  quite  as  blameworthy  abound.  For  example,  in  dealing 
with  current  transformers  on  p.  192,  it  is  stated  that  "  the 
phase  displacement  is  roughly  proportional  to  the  secondary 
current."  On  p.  .318,  in  the  chapter  on  Transmission  of 
Power,  the  reason  given  for  using  stranded  conductors  in 
e.h.p.  lines  is  to  obtain  "  a  uniform  distribution  of  stress." 


The  book  is  evidently  a  commercial  success  and  will  prob- 
ably have  many  admirers.  The  reviewer  is  not  among  these 
admirers  and  be  must  put  on  record  his  opinion  that  the 
real  educational  value  of  the   book  is  very  small. 

The  work  of  the  publishers  is  well  done,  but  some  of  tb" 
illustrations  have  done  duty  in  too  many  books  and  cata 
logues  already. 


Wireless  for  the  Home.  By  NoRMAN  P.  HmiON,  B.Sc., 
A.C.G.I.  Pp.  xii-fB7;  figs.  35.  London:  Sir  Isaac  PitBian 
and  Sons,  Ltd.    Price  2s.  net  . 

This  little  book  is  an  excellent  guide  for  those  who,  with 
no  knowledge  of  the  subject,  wish  to  fit  up  receiving  apparatu* 
for  the  new  broadcastmg  scheme,  especially  if  they  deifer  till 
the  last  the  reading  of  Chapter  1,  which  introduces,  with 
little  explanation,  the  names  of  apparatus  described  later  on. 
The  book  is,  in  fact,  just  the  sort  of  introduction  to  the 
subject  which  will  be  useful  to  those  w'ho  want  to  make  a 
Btart  with  the  new  hobby  at  once  without  spending  the 
time  and  trouble  required  for  the  study  of  fuller  and  more 
advanced  text-books. 

The  author  strives,  usually  with  success,  to  be  simple. 
though  it  is  easy  to  see  that  he  is  often  longing  "  to  let 
himself  go."  His  explanations  are  rather  sketchy  and  dis- 
connected at  times,  but  in  some  caaes,  as  in  the  difficult  one 
of  heterodyne  reception,  they  are  delightfully  clear,  and  they 
aif  always  concise,  unlike  so  many  books  written  from  a 
popular  standpoint. 

In  the  chapter  on  the  aerial,  the  dimensions  given  for  the 
:verial  itself  are  not  those  now  in  force,  but  this  is  a  email 
matter,  as  the  correct  dimensions  are  laid  down  in  the  licence. 
and,  with  this  exception,  all  information  in  the  book  is 
accurate  and  up-to-date. 

There  are  a  few  misprints,  as  "  times  "  for  "  miles  on 
page  22,  and  "  tripod  "  for  "  triode  "  in  fig.  31a,  which, 
incidentally,  should  read  "  fig.  31,"  but  the  book  is  excel- 
lently printed  on  good  paper  and  contains  3-5  well-reproduced 
illustrations  and  diagrams. 


BUSINESS    N0TE5. 


Bankruptcy  Proceedings. — John  \Villi.\m  Paul,  Adams, 
Market  Street,  Polesworth,  Warwickshire,  electrical  engi- 
neer.— The  public  examination  of  this  debtor  was  held  on 
October  2.5th  at  the  Court  House,  Corporation  Street,  Bu'- 
niingham.  The  statement  of  affairs  showed  liabilities  of 
±'271,  against  assets  of  ^91,  or  a  deficiency  of  £ltiiJ.  Debtor 
attributed  his  failure  to  bad  trade  and  becoming  guarantor 
for  another.  It  appeared  that  he  commenced  business  in 
1917,  and  was  successful  until  March,  1921,  when  by  rea.sou 
of  the  coal  strike  the  takings  declined,  and  did  not  recover. 
Debtor  was  closely  questioned  with  reference  to  a  news- 
agent's business  w'hich  he  alleged  had  been  carried  on  by 
his  daughter,  assisted  by  his  wife.  After  further  questions 
the  examination   was  adjourned. 

HoBACE  John  Albert  Maullin,  206,  Lozells  Road,  Hockley, 
Birmingham,  house  painter,  aud  also  trading  as  the  Wilton 
Engineering  Co.,  at  J-21,  Devonshire  Street,  Bit.  lingham, 
electrical  engineer. — The  public  examination  of  this  debtor 
was  held  on  October  2.5th  at  tho  Court  House,  Corporation 
Street,  Birmingham.  The  statement  of  affairs  showed  lia- 
bihties  of  £254,  against  assets  of  £U  10s.,  or  a  deficiency  of 
£209.  Debtor  stated  that  he  commenced  business  as  a  house 
painter  in  1890  with  a  capital  of  £900.  The  electrical  engi- 
neering business  was  commenced  in  February.  1921,  with 
the  idea  of  providing  employment  for  two  of  his  sons.  He 
had  £400  capital  at  the  time,  all  of  which  was  expended 
in  plant  and  machinery.  He  had  been  in  financial  diflicul- 
ties  for  some  time,  and  several  unsuccessful  attempts  were 
made  to  dispose  of  the  business  as  a  going  concern.  He 
would  not  have  been  in  difliculties  if  he  had  not  branched 
out  into  the  electrical  business.    The  examination  was  closed. 

W.  Shaw,  Junior,  electrical  engineer,  26,  'Westclilfe 
Road,  Shipley.— Receiving  order  made  October  28th  on  deb- 
tor's own  petition. 

E.  W.  Morgan,  company  director  and  electrical  engineer. 
Eccles  Mill,  Monton  Lane,  Eccles.— I,ast  day  for  proofs  for 
dividend,  November  15th.  Ti-ustee  :  Mr.  J.  G.  Grant,  Official 
Receiver.   Byroin  Street,  Manchester. 

R.  T.  Morrison,  electrical  engineering  contractor,  82,  Lumb 
Lane,  Bradford.— First  and  final  dividend  of  4s.  8d.  in  the  £, 
payable  November  8th  at  the  Official  Receiver's  office  12 
Duke  Street,  Bradford. 

A.  Kershaw  &•  C.  H.  Wood  (Kershaw  &  Wood),  electrical 
engineers.  9,  Bradford  Road,  Dewsburv.— Trustee,  Mr  C 
Turner,  155,  Norfolk  Street,  Sheffield,  released  September 
22nd. 

Company  Liquidations.— Sodthport  Tramways  Co.  Ltd.— 
A  meeting  of  members  is  called  for  November  30th'  at  88, 
Kmgsway.  W.C.,  to  hear  an  account  of  the  winding-up  froni 
the  liquidators.  Messrs.  H.   A.  Stagg  and  T.  Bower. 

RoTAx  Motor  Accessories  Co.,  I;td.— A  meeting  of  mem- 
bers is  called  for  November  29th  at  Rotax  Works,  WiUesden 


Junction,  N.W.,  to  hear  an  account  of  the  winding-up  from 
the   liquidator. 

Rhondda  Tiumways  Construction  Syndicate,  Ltd.— .\ 
meetiiig  of  members  is  called  for  December  1st  at  62  and  63, 
Queen  Street,  E.C.,  to  hear  an  account  of  the  winding-up  from 
tlie  liquidator,  Mr.  W.  B.  Cownie. 

Midland  Electric  Co.  (Sodthport),  Ltd.— A  meeting  of 
members  is  called  for  December  4th  at  the  offices  of  Messrs. 
Davies  &  Crane,  Hoghtun  Chambers,  Southport,  to  hear  an 
account  of  the  winding-up  from  the  Uquidators,  Messrs.  W..\. 
Bond  and  J.  .'^.  Bond. 

Dissolutions  of  Partnership. — J.  Glenn  &  Co.,  motor  euti- 
neers  and  electricians,  .\yston  Road,  Uppingham,  Rutland.— 
Mr.  J.  H.  Glenn,  Mr.  W.  Glenn,  and  Mr.  S.  J.  A.  Walker 
have  dissolved  partnership  .so  far  as  regards  Mr.  W.  Glenn, 
who  retires  from  the  firm. 

The  Re-echo  Wireless  MANUF.ACTnRiNG  Co.,  manufacturer* 
of  wireless  receiving  sets,  16a,  Hatton  Wall,  E.G.— Messrs. 
S.  F.  O'Hara,  J.  B.  Biguamy,  and  H.  E.  Howling  have  dis- 
solved partnership. 

Baillie  &  Hutchison,  electrical  engineers,  85,  Main  Street, 
Cambuslang.— Mr.  J.  C.  Baillie  and  Mr.  W.  B.  Hutchison 
have  dissolved  partnership.  Mr.  Hutchison  will  attend  tu 
debts  and   continue  the  business  on  his  own  behalf. 

Hayes  &  Hayes,  electrical  engineers,  Fulwood  House,  Ful- 
wood  Place,  High  Holborn.  W.C.— Messrs.  L.  and  W.  M. 
Hayes  have  dissolved  partner.'ihip. 

Trade  Announcements.— With  reference  to  the  death  of 
Mr.  Fernand  Espir,  notified  in  ovu-  pages  last  week,  we 
learn  that  the  remaining  partners  in  the  business,  Messrs. 
Jules  and  Henri  Espir,  will  continue  to  conduct  the  business 
of  the  firm  under  the  same  name  at  3,  East  India  Avenue, 
London,   E.C. 

New  showroom  premises  at  Townend.  Pontefract.  have 
been  opened  by  the  Electrical  Contracting  &  Motor  Co. 

Catalogues  and  Lists.— Messrs.  William  Sanders  &  Co., 
Falcon  Electrical  Works,  Wednesbury.— .\  price  hst  of 
"  Rushall  "  cable  sockets  in  sizes  of  from  15  to  200  A. 

HoLOPHANE,  Ltd.,  Elverton  Street,  Vincent  Square.  S.W.I. 
—An  illustrate!  leaflet  dealing  with  the  "  Filterlite  "  totally- 
enclosed  bowl  for  semi-indirect  lighting. 

Igranic  Electric  Co.,  Ltd.,  147,  Queen  Victoria  Street. 
E.C. 4.— Leaflet  No.  180.  illustrating  and  describing  ironclad 
motor    starting    panels.    Full    dimensions    are    given. 

Messrs.  Lionel  Robinson  &  Co.,  Ltd.,  3,  Staple  Inn, 
W.C.I  —An  illustrated  folder  giving  prices  of  "  Ballsok  " 
insulating  beads. 

Messrs.  Bastian  &  .\llen,  58,  Haymarket,  S.W.I  .—An 
illustrated  pamphlet  describing  the  "  Ba.stian  "  hot-water 
geyser. 
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MBS8B6.  A.  C.  Alexandra  &  Co.,  10,  Iddesleigh  House, 
Oaxton  Street,  SAV.l.— Two  price  lists  of  "  Omega  "  electric 
lamps  for  domestic  and   other  uses. 

T.  V.  Wireless  k  Kllctrical  Scpplies,  Latimer  Road 
Works,   Teddington.— An   illustrated    price   list     of     electrical 

The  British  Vacccm  Cle.wer  &  Engineering  Co.,  Ltd.. 
Parsons  Green  Lane,  S.W.6. — Catalogue  No.  228,  dealing 
\nth   pneumatic  suction   plant    for   various   purposes. 

Messrs.  Herbert  KENXV.nv  &  Co.,  Ltd.,  47.  Victoria  Street, 
Westminster,  S.W.I. — In  our  issue  of  October  20th  we 
acknowledged  the  receipt  of  an  illustr.ated  booklet  describing 
what  was  referred  to  as  the  "Electroscope."  The  i-ight 
designation  of  the  insti-ument  is,  of  course,  the  Elverson 
■  Oscilloscope,"  and  we  trust  no  confusion  was  caused  l)y 
the  error. 

Glasgow  Electrical  Engineering  Co.,  Ltd.,  4547,  Prtt 
Street,  Glasgow. — .-Vn  illustrated  booklet  describing  auto- 
matic  self-n;gulating    wind    dynamo   justallataons. 

B.*YLiss  Duddlesto.n'  ELtrxRic  Sipplii'.s,  Weaiiian  Street, 
Birmingham. — Particulars  of ,  the  "Victory"  500-W  bowl- 
lire. 

L.  G.  Hawkins  &  Co.,  Ltd..  116,  Charing  Cross  Road, 
W.C.2.— .A.  pamphlet  entitled  "  The  Illusive  Therm,"  advo- 
cating the  use  of  electricity  in  place  of  gas  and  illustrating 
a  number  of  domestic  appliances. 

Messrs.  Fergdsox,  Paillv,  Ltd.,  Edward  Street,  Higher 
Openshaw,  Manchester. — Catalogue  Section  No.  160,  Ai, 
giving  illustrated  descriptions  of  industrial  and  mining-tyiie 
switchgear,  including  automatic  ami  non-automatic  draw-out 
and  non-draw-out   patterns  for  wall  or  floor  mounting. 

Venner  Time  Switches,  Ltd.,  4.j,  Horsefon-y  Road,  S.W.]. 
— A  folder  advertising  time  switches  for  use  in  connection 
with  shop-window  hghting,  &c.,  and  a  pamphlet  illustrating 
and  describing  the  action  of  these  switches. 

Messrs.  Dienv  &  Lica.s.  Ltd.,  329.  High  Holhorn.  W.C.L 
— .\n  illustrated  price  li.st  of  squirrel-cage  and  slip-rin,g 
motors  made  by  the  Society  Alsacienne  de  Constniction.s 
.Vli^aniques — the   firm's   principals. 

The  Wholesale  Fittings  Co.,  Ltd.,  23,  25,  and  27,  Com- 
mercial Street,  E.l. — An  illustrated  and  priced  catalogue  of 
lighting  fittings   of    "  Supastone  "    "  three-ply  "    glass. 

The  Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross 
Road,  W.C.2. — A  well-illustrated  hst  of  "Sunco,"  "Belling,  ' 
"  Cosmos,"  "  Jack.son,"  "  Flamingo,"  "  Revo,"  "  Heatrae," 
"  Premier,"  and  "  Magicoal  "  electric  fires.    Priced. 

The  British  Thomson-Houston  Co.,  Ltd.,  77,  Upper 
Thames  Street,  E.C.4. — Incandescent  Lamp  Handbook  No.  3c, 
giving  particulars  of  lamp  bulbs  for  various  makes  of  auto- 
mobiles. Also  a  booklet  (L.  228)  dealing  with  the  "Tungar" 
rectifier,  and  a  folder  iliusti-ating  artistic  lighting  -pendant 
fittings. 

Messrs.  E.  P.  Allam  &  Co.,  107-109,  Gray's  Inn  Road, 
W.C.I. — A   stock  list   (November)  of  d.c.   motors. 

Messrs.  Henderson  &  Thornton,  Ltd.,  3,  Percy  Street, 
Tottenham  Court  Road,  W.I.— October  net  trade  price  list 
of  electrical  accessories,  including  conduit  and  fittings, 
switch-  and  fuse-gear,   w-all  plugs,   lampholders,   &c. 

"  Lamlok,"  Ijtv.,  36,  Kusthall  Avenue,  Chiswick.  W.4.— 
Two  illustrated  and  priced  pamphlets  dealing  with  the  firm's 
lamp-locking  device,  and  a  mailing-card  bearing  a  sample. 

Messrs.  W.  ,L  1-\;rse  &  Co.,  Ltd.,  Traflic  Street,,  Notting- 
ham.— Two  illustrated  descriptive  pamphlet-s  dealing  respec- 
tively with  an  electrically-controlled  curtain  for  theatres,  and 
electric  lighting  dimmers. 

Thb  .Anglo-.'Vmericax  Electrical  Co.,  101,  St.  Vin<;cnt  Street, 
Gla.sgow. — An  illustrated  pamphlet  dealing  with  the  "  Pallas  " 
vac-iiuin  cleaner;  also  a  description  of  the  "  Anglectra  bell 
transformer. 

The  Rctnbaken  Magneto  Co.,  Ittd.,  Derby  Street,  Manches- 
ter.— \n  illustrated  price  list  of  automobile  accessories,  includ- 
ing accumulators,   .sparking  plugs,  dimming   switches,   &c. 

The  British  Empire  Exhibition. — We  have  received  from 
the  director  of  the  British  Engineers'  Association,  32, 
Victoria  Street,  London,  S.W.,  a  brochure  giving  fuU  par- 
ticulars of  the  Shipbuilding.  Marine,  Mechanical,  and 
General  Engineering  Section  of  the  British  Empire  Exhibi- 
tion, Wembley  Park,  Kf24,  for  which  the  As.siK'iation  has 
iuithority  to  let  space  to  any  British  engineering  firm.  It  is 
urged  that  provisional  applications  for  space  should  be  sent 
in  at  once. 

A  Test  ol  Strength. — .\  test  of  the  strength  of  "  Osrani  " 
lamps  was  providcil  by  a  collision  between  two  motor  cars 
and  a  stn-«d  ligblina  .standard  at  Windsor  recently.  Althougli 
the  standard  was  broken  in  three  places,  the  200  c.p. 
"  (jsrara  "  lamp  mounted  on  it  remained  intact.  This 
method  of  testing  lainj)S,  however,  is  considered  too  expen- 
sive for  general  adoption. 

"  Freezer "  Fan  Competition.— The  General  Electric 
Co.,  Ltd..  announces  that  the  following  have  been  awarded 
prizes  for  the  fiest  window  displays  advertising  "  Freezor  " 
fans  :— 1st  (£2.5),  Me.ssr.i.  Edrnundson's  Electricity  Corpora- 
tion:  2nd  (£10),  Messrs.  Thomas  Gunn,  Ltd.,  Fore  Street, 
E.C.2;  'kd  (£5).  Mr.  L.  Hanfwk.  Grimsbv :  consolation 
prizes  (£1)  :  Mesfirs.  Watson,  Marsh  k  Co.,  Harding  Bros, 
(Hereford),  and  H.  Feniroore  (Eton). 


Small  Electrical  Vehicles. — As  a  consequence  of  the  high 
seUiiig  prices  of  German  motor  cars  equipped  with  internal 
combustion  engines  and  the  high  working  expenses,  atten- 
tion is  now  being  directed  by  two  firms  to  the  introduction 
of  small  electrical  vehicles  for  town  use.  The  efforts  lie  m 
the  direction  of  producing  light  one-  or  two-seater  cars,  and 
light  dehvery  cars  for  the  transport  of  about  2  cwt.  of  goods 
and  capable  of  rendering  services  to  many  small  traders. 

Fuller's  United  Electric  Works,  Ltd.— Circulars  have  been 
issued  calling  a  meeting,  by  Order  ot  the  Court,  to  be  held 
at  \\'inchester  House,  E.C.,  on  November  '.Hh,  for  the  pur- 
pose of  passing  a  resolution  to  enable  the  company  to  enter 
into  a  compromise  or  arrangement  with  its  creditors,  and 
for  the  re-organisation  of  the  company's  finances.  A  state- 
ment of  facts,  leading  up  to  the  present  position,  has  been 
i-^sued.  Preliminary  meetings  of  the  creditors  and  share- 
holders have  already  approved  the  outline  of  the  proposed 
scheme,  and  the  resolutions  to  be  passed  at  the  forthcoming 
meetings  are  to  enable  the  scheme  to  receive  final  approval. 

New  London  Commerce  Degree  Bureau. — A  new  bureau 

under  a  Univer.sity  of  London  'J'rust,  has  been  opened  at  46, 
Russell  Square,  W.C.I,  for  the  assistance  of  external  students 
for  the  University  Commerce  Degree.  Students  in  the 
provinces  and  elsewhere  reading  for  this  degree  who  cannot 
attend  suitable  colleges  or  classes  are  invited  to  communicate 
with  the  .secretary  (Mr.  H.  J.  Crawford,  R.\.).  There  is  a 
staff  of  experienced  educational  advisers.  The  bureauis  also' 
the  recognised  employment  agency  for/  Ix>ndou  University 
grafl Males,  and  employers  wishing  to  get  in  touch  with 
London-trained  men  and  women  are  requested  to  make  then- 
wants  know^n  to  the  secretary.  We  understand  that  the 
Bureau's  charges  are  small,  as  it  is  not  a  profit-making  body. 
Prospectuses  may  be  ]jad  from  the  secretary. 

Lead. — Reporting  under  date  October  28th,  Messrs.  James 
Forster  it  Co.  state  : — "  The  Metal  Exchange  this  week  has 
been  the  centre  of  an  enormous  speculative  activity  in  tin, 
spelter  and  lead,  the  tran.sactions  on  the  latter  metal  reaching 
li.OOO  tons,  half  of  which  was  for  January  shipment;  large 
purchases  have  also  been  made  for  February  and  March. 
Trading  in  actual  lead  has  been  on  a  very  small  scale,  con- 
.sumers  being  v\-ell  supplied.  Although  trade  is  better  than 
it  was,  there  is  coi-tainly  nothing  to  justify  such  a  market  as 
we  have  had  this  week.  An'ivals  this  mouth  are  again  on 
a  large  scale,  London  and  Liverpool  alone  up  to  date  having 
received  about  15,50*1  tons,  according  to  the  Customs  Entrv 
Lists." 

Tenders  tor  Lamps  (or  Johannesburg. — The  South  African 
Minnnj  Journal  quotes  the  following  prices  recently  tendered 
to  the  Johannesburg   Municipality  as  an    indication    that    the 
lamp  trade  is  in  a   decidedly   un.scttled  state  at  pre.s*'iit  : 
Price    per   dozen. 

210/00,  Country 

Tenderer.  240./60.  210/20.     of  Origin, 

s.     d.        8.     d. 

Gilbert   &   Co.,    Ltd 13    0        14    G    United  Kingdom 

British  Agencies,    Ltd 14    (I        14    0    Switzerland 

S.A.  General  Elec.   Co 11    U        11    tl     U.S.A. 

Niven   &  Mitchell  12    2        12    2    Austria 

C.    Kleudgen,    Ltd 12    0        12    0    (iermanv 

Saaler   &   Franks,    Ltd Ifi    6        10    i;    England' 

Griffin  Eng.  Co.,  Ltd 13    2        ]4    2    England 

Griffin  Eng.  Co.,   Ltd 12    (I        12    II    Germanv 

Siemens  Bros.  &  Co..   Ltd....   12    0        12    (i    England' 

Rcunert  \-   Lenz.   Ltd 14     '.I         14     U     Holland 

Rice,   Wilson  A   Herd   11     0         11    0    England 

Bartle   &   Co 7     li  7    0    Austria 

Metro- Vickers     Elec.     Co., 

f'td 11    5.{       41     5i  England 

B.G.E.  Co.,  Ltd 12    0        12    0    England 

Hubert  Davies  &  Co.,  Ltd...  12    4        12    4     Holland 

"  It  is  to  be  noted,"  says  onr  contemporary,  "  that  the 
lowest  tender  was  78.  6d.  and  7s.  a  dozen,  tlie  country  of 
origin  being  AiLstria;  further,  that  the  lowest  British  offer 
w-ds  the  same  as  the  only  American  offer,  namely,  lis.  a 
dozen.  It  is  evident  that  Briti.sh  manufacturers  are  up 
against  severe  competition." 

_  Local  Exhibition.— The  Douglas  (l.O.M.)  Electrical  Exhibi- 
tion was  opened  by  the  Mayor  (Councillor  Kelly)  on  October 
20th.  It  remains  open  until  November  7th.  Among  the  ex- 
hibitors are  Messrs.  Siemens  Bros.  &  Co.,  Ltd.,  Carron  Com- 
pany, the  General  Electric  Co.,  Ltd.,  R.  Seddon  &  Sons, 
Lauton  &  Co.,  Christian  &  Shaw,  J.  O.  Paragher  &  Co.,  T.  W. 
JHroadbent,  and  G.  H.  Blackburn.  Tlie  exhibition,  which  is 
being  held  in  the  Royal  Hall,  is  very  comprehensive,  every 
domestic  application  of  electricity  being  represented,  apart 
from  numerous  indu.strial  .appliances. 

The  Welsh  National  Museum. — The  electrical  installation 
at  the  National  Museum  of  Wales,  which  was  opened  on 
Saturday,  was  carried  out  by  Messrs.  Fred  Price  &  Co.,  Ltd., 
fardiff.  The  fittings  were  especially  designed  to  conform  to 
the  architectural  design  of  the  building,  and  much  fore- 
thought was  necessary  in  connection  with  the  print  galleries. 
The  whole  of  the  reflector  glassware  in  the  various  galleries 
is  of  the  "Moonstone"  pattern,  used  in  conjunction  with 
th«  "  Btitaniiia  "  aasfill«d  l»mp». 
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A    German     Review    of   Hussian     lilectrical   Prospects. — 

Some  wholesome  repression  of  the  uver-Haiit!iiiiio  expeetatioiis 
regarding  the  rebuilding  of  Russia  and  the  uiMTiings  oxistmg 
there  for  the  electrical  industry  arc  furnislied  by  [>r.  M.  Klein 
in  a  recent  exhaustive  study  of  that  country's  economic  possi- 
bilities. On  the  development  of  Russia's  water  resources, 
he  says  there  are  existing  some  '20,0U0,tXIO  h.p.,  10,000  h.p. 
available  in  single  installations,  of  which  '2,500,000  h.p. 
takes  first  place  for  development.  Bearing  in  mind 
that  industrial  Gennany  before  the  war  had  hardly 
3,750,000  in.stalled  kW  employed,  it  is  difEcult  to  see  how 
Eussia  could  utilise  '2,.5U0,O(;nj  h.p.,  for  the  creation  of  new 
industries  there  is  still  a  questiorj  of  the  future.  Besides  this, 
the  water  power  lies  in  regions  which,  on  geographic  or 
climatic  grounds,  makes  the  erection  of  big  electrical  works 
an  impossibility.  The  Murman  land,  for  instance,  with  its 
■1,000,000  h.p.,  "lies  north  of  the  Polar  circle  and  is,  besides, 
thinly  populated.  The  same  criticism  applies  to  Turkestan. 
There  also  the  presumption  of  industrial  development  is  lack- 
ing. The  electrification  of  the  railways  is  also  out  of  the. 
question,  for  the  needed  ti'affic  is  absent,  one  of  the  chief 
requirements  in  the  economy  of  electric  traffic.  If,  too,  the 
circumstances  in  Germany  and  in  Russia  are  compared  (the 
data  are  taken  mostly  from  the  year  1910),  it  will  be  seen  that, 
with  a  somewhat  greater  extent  of  network  in  the  latter 
country,  the  passenger  traffic  is  only  one-tenth  that  of  the 
German,  and  that  from  a  square  kilometre  of  land  in  Germany 
1.50  times  more  goods  are  forwarded  than  in  Russia.  Lastly, 
if  the  huge  wealth  in  timber  in  Russia  be  regarded,  it  is 
hard  to  see  how  electrical  working  can  compete  with  the 
steam  locomotive,  which  can  obtain  its  fuel  alongside  the  line 
on  which  it  runs.  More  to  the  point,  it  would  be,  if  the 
improvement  of  Russian  navigation  were  taken  in  hand,  for 
before  the  war  more  goods  were  forwarded  by  Russia's 
rivers  than  by  its  railways.  One  positive  proposal 
Dr.  Klein  makes,  at  least,  for  the  rebuilding  of 
Russia,  T\ith  the  help  of  electricity.  In  the  Ural,  where 
most  of  Russia's  industries  are  located,  it  would  be  possible 
to  create  a  .great  timber  trade.  Side  by  .side  with  this  exist- 
ing works  must  be  improved  and  moderni.sed.  In  such  a 
development  the  electrotechnical  industry  would  be  afforded 
a  rich  field  of  working.  Such  industrialisation  would,  how- 
ever, be  quite  upside  down  if  begun  by  the  building  of  power 
stations,  because  the  Russian  population  would  only  be 
able  to  contribute  to  a  feeble  extent  t<iwards  the  large  costs 
of  such  undertakings.  The  electrotechnical  industry  can  only 
actively  and  usefully  enter  an  appearance  when  production 
and  ti-affic.  whose  servant  it  is.  have  reached  a  certain  stage 
of  progress.^£;e?i:(ro(cc/mi7c   inid  Mdschincnhau. 

Book  Notices. — "  The  Metropolitan-Vickers  Gazette," 
August  and  September. — The  first  of  these  two  numbers  con- 
tains papers  and  articles  on  "  Electric  Traction."  by  Sir 
V.  L.  Raven  (reproduced);  "  Protective  Apparatus  for  Turbo- 
Generators,"  Ijy  Mr.  .1.  A.  Kuyser  (reproduced);  "  The  Ther- 
mionic Valve,"  by  Mr.  H.  C.  McGuffie;  "An  Overload  In- 
verse Time-Limit  Relay  with  a  Definite  Adjustable  Mini- 
nmm  " ;  "The  Oiierating  Time  of  D.G.  Solenoids  for  Oil 
Ciircuit  Breakers."  by  Mr.  G.E.Gittins,  B.Sc. ;  and  a  descrip- 
tion of  the  plant  extensions  at  Stoke-on-Trent. 

The  September  number  includes  "Radio  Broadcasting.' 
by  Mr.  H.  G.  Bell,  M.Sc.Tech.;  "Modern  Domestic  Heating 
by  Electricity,"  by  Messrs.  J.  W.  Buckley,  M.Sc,  and  J.  G. 
Pearce,  B.Sc.  (Eng.):  "Post-war  Electrical  Driving  Equip- 
ments in  Lancashire  Cotton-Spinning  and  Weaving  Mills,"  by 
Mr.  V.  Mallalieu,  and  continuations  of  Sir  V.  L.  Ifave'n's 
and  Mr.  Kuyscr's  papers. 

"  Elevating  and  Conveying  Machinery  for  Handling  Loose 
Bulk  Materials :  Part  Tl. — Conveyors,"  by  H.  Davies. 
London  ;  Wightman  &  Co.  (for  the  Association  of  Engineer- 
ing and  Shipbuilding  Draughtsmen). — In  this  reprinted  lec- 
ture belt  conveyors  of  numerous  types  are  fully  described 
and  forLu;il8B  for  then-  design  are  given.  Other  tyiies  dealt 
with   include  tray,   worm,   and  bucket  conveyors. 

"  Hydro-Electric  Engineering."  Vol.  II. — Electrical,  by 
A.  H.  Gibson.  Pp.  viii+313;  illustrated.  London:  Blackie 
and  Son.     Price  30s.  net. 

E.D.A.  "  Stunts." — .-\n  ingenious  suggestion  for  solv- 
ing that  burning  question  of  the  day  :  "  How  to  i'-,du"^  tlK; 
gas  bill."  is  contained  in  the  latest  publication  of  the  E.D.A. 
(No.  307).  We  recommend  it  to  all  electrical  men  who  are 
endeavouring  t<i  increase  their  business,  and  it  may  also  pro- 
vide a  way  out  of  their  dileimua  for  the  gas  curnpaniea. 

Another  device  possessing  topical  interest  is  a  leaflet 
(E.D.A.  327)  in  which  the  words  "  Conservative,"  "  Liberal." 
and  "  Labour  "  are  conspicuously  brought  out  in.  a  message 
urging  the  reader  to  "  Vote  for  Electricity."  Both  these 
publications  are  extremely  likely  to  '  catch  on  "  with  tin- 
general  public. 

The    Temporary   Closing    of   Coventrv    Works At    the 

meeting  of  the  Coventry  City  Council,  on  Tuesday,  the  Mavor 
(.\ld.  W.  H.  Grant)  reported  upon  an  interview  with  the 
directors  of  the  English  Electric  Co.  with  reference  to  the 
tem[»rary  closing  of  its  works  in  the  city.  The  result  was 
that  the  directors  expressed  themselves  as  very  sorry  that 
they  were  not  alile  to  alfer  their  decision.  They  explained  thev 
had.  in  addition  to  the  Coventry  works,  other  large  under- 
taJsings  at  Rugby,  Stafford.  Bradford,  and  Preston  fullv 
©quipped  for  dealing  with   the  products  they,   manufactured. 


and  that  these  works  had  been  for  a  considerable  period  on 
short  time.  The  effect  had  been  to  materially  increase  the 
manufacturing  costs,  and  they  had,  therefore,  found  it  aeccs- 
sary  tf)  concentrate  on  those  works  which  were  best  equipped 
for  the  company's  sjiecialities.  The  deputation  was  assured 
that  the  closing  was  merely  temporary,  and  that  as  soon  as 
conditions  improved  the  works  would  be  re-opened.  It  was 
not  the  intention  of  the  company  to  remove  or  dismantle  any 
of  the  plant,  but  to  employ  a  very  large  number  of  the  dis- 
placed men  at  the  Rugby  works. 

Sheffield  Steel  Products  Co.,  Ltd. — .-Xs  the  result  of  an 
inquiry  intu  the  financial  position  of  the  company,  made  by 
Messrs.  W.  B.  Peat  &  Co..  it  was  found  that  there  was  such  a 
deficiency  as  to  render  continuation  of  the  business  impossible 
without  reconstruction,  which  should  produce  further  working 
capital.  Sir  W.  B.  Peat  was  last  month  appointed  recerv'er 
and  manager  on  behalf  of  the  debenture  holders,  and  proposals 
for  reconstruction  were  to  be  prepared.  On  Tuesday  last, 
however,  a  i>etition  for  compulsory  liquidation  by  judgment 
creditors  for  ^£4,300  came  before  the  \^'inding-up  Court  in 
London.  It  was  then  explained  that  the  petition  would  stand 
over  until  nest  term. 

Arbitration  Failure  in  Australia. — The  Sydney  Daily  Mail 
says  that  the  annual  report  of  the  secretary  of  the  Electrical 
Trades  T'nidu  admits  the  inability  of  the  present  system  of 
industrial  arbitration  "  to  provide  for  the  realisation  of  the 
workers'  social  ideas."  The  system  has  already  been  con- 
demned by  a  number  of  employers'   federations. 

Applications  for  British  Trade  Marks. — .Appended  is  a 
summary  of  the  recent  applications  for  British  Trade  marks 
in  respect  of  goods  and  pmductions  connected  with  the  elec- 
trical trades  and  industries.  Firms  desiring  to  enter  an 
objection  to  any  of  the  applications  have  one  month  in 
which  to  do  so  from  the  dates  mentioned  below  : — 

L.P.O.  Electrical  Co.  (lettering  and  design).  No.  428,699. 
Cla^s  5.  Unwrought  and  partly-wrought  metals  used  in 
iiianiifa<ture.  -Tacob  F/erman,  trading  as  the  L.P.S.  Elec- 
trical Co.,  L.P.S.  Works,  Avenue  Road,  Acton,  W. 
October  25th,  1922. 

-M.E.W.  (lettering  and  design).  No.  426,7.37.  Class  8. 
Wireless  communicating  instruments  and  apparatus.  Mitchells 
Electrical  &  Wireless,  Ltd.,  McDermott  Road,  Peckhani. 
S.E.15.     October  25th.  1922. 

Crystor.  No.  427.369.  Class  .S.  Apparatus  for  wireless 
telegraphy  and  telephony.  Sydney  L.  Forbes,  5,  Edwardes 
Phce.    Kensington.    W.S.      October   25th.  1922. 

Bat.  No.  428,448.  Class  50.  All  kinds  of  insulating 
materials  and  preparations.  Lindsay  &  Williams,  Ltd. 
Rp'^nett  Street  Works,  .\rdwick,  Manchester.  October  Kth. 
1922. 

New  Belgian  Wireless  Concern. — The  Socidt^  Beige 
Radio-Electrique  has  been  formed  in  Brussels  with  a  share 
capital  of  4,0<')0.000  fr..  and  the  participation  of  the  Societc- 
Generale  de   Belgique  and  other  banks. 

The  Brewers'  Exhibition. — .An  outstandins  feature  of  the 
.39th  Brewers'  Exhibition,  held  at  the  .Agricultural  Hall  from 
October  28th  to  November  3rd.  was  the  amount  of  electrically- 
driven  machinery  on  .show.  The  electrical  resources  of  the 
hall  must  have  been  taxed  to  the  limit.  Apart  from  this. 
however,  several  firms  displayed  electrical  appliances  fur 
various  purposes,  and  we  hope  to  say  more  about  the.se  m 
our  next  issue. 

Chinese  Notes. —  The  Electric  Coinpany  of  Harbin  has 
been  registered  with  the  Ministry  of  Agriculture  and  Com- 
merce. 

The  Kunshan  Telephone  Co.,  in  Kunshan.  Kiangsu,  has 
petitioned  the  Ministry  of  Agriculture  and  Commerce  for 
registration. 

Negotiations  between  the  .Tapanese  and  Chinese  authorities 
concerning  a  scheme  for  transmission  of  electric  power  from 
Fushun  to  Moukden— first  mooted  in  1918 — ^liave  been  con- 
cluded, and  surveys  for  the  erection  of  cable  staud.irds  across 
country  were  commenced  in  July;  the  work  on  this  under- 
takingis  nearly  finished.  The  1.5flO-kW  extension  to  the  plant 
of  the  Chinese  Electric  I-ight  Co.,  at  Moukden.  contracted  for 
by  Messrs.  Andersen,  Meyer  &  Co.,  has  been  delivered  during 
the  year. 

The  Pin  Kiang  Electric  Service  Co..  of  Kirin.  has  lieen 
registered  in   the  Ministry  of   Agriculture  and  Comnierce. 

The  Hangchow  Electric  Light  Co.  is  erecting  outside  the 
Ken  Shan  Men  a  large  installation  for  the  supply  of  elec- 
tricity to  the  inhabitants  of  the  Hangchow  suburbs. 

During  February  the  new  Snochow  Electric  light  company 
began  to  operate,  competing  very  successfully  with  the  older 
company.  It  was  rumoured  that  the  new  company  obtained 
miidi  support  from  those  who  had  formerly  patronised  the 
old,  or  original,  electric  light  company  of  Soochow.  because. 
so  it  was  contended,  a  good  deal  of  Janancse  monfy  was 
invested  in  the  old  company. 

South  African  Notes. — German  magnetos  have  reappeared 
on  the  S..\.  market,  and  are  being  freely  advertised  there. 
The  summer  spurt  in  the  S..\.  demand  for  electrical 
machinery  and  materials  should  last  until  the  new  year  at 
least,  as  many  municipal  building  schemes  remain  uncom- 
pleted. The  recent  installation  of  electric  pumps  for  Elisa- 
hethvillc's  water  supply  system  provides  an  illustration  of 
the  growing  Katanga  market  for  electrical  material. — S.A. 
Engineer  S  Electrical  Feview. 
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PerDTian  Cnstoms  Exemptions. — It  is  reported  from  Lima 
that  the  President  of  the  Republic  has  issued  a  decree  exempt- 
inp  from  import  duties  transport  material  (motor-cars,  &c.), 
and  telephone  and  telegraph  material. 

Ladles  at  Play. — We  congratulate  the  Ediswan  Ladies' 
Football  Team  on  the  capital  start  they  have  made  for  the 
new  season.  In  the  three  games  played  to  date  they  have 
proved  victorious,  their  victims  being  Clapton,  Osi-am.  and 
East  Ham.  Their  gaol  total,  15  for,  2  against,  speaks  well 
for  both  their  attack  and  defence. 

Boiler  Tools  and  Instruments.— The  National  Boiler  and 
General  Insurance  Co.,  Ltd..  has  pubUshed  a  well-illustrated 
brochure  setting  out  the  equipment  necessary  for  the  satisfac- 
tory operation  of  boiler  plant.  The  matter  included  comprises 
gauges,  valves,  scaling  hammers,  various  testing  instruments, 
indicators,  and  numerous  other  accessories. 

New  Italian  Companies. — The  Azienda  Idroelettrica  Giulia 
has  been  formed  at  Gorizia  for  the  construction  of  hydro- 
electric plant  and  the  generation  and  distribution  of  power  in 
the  communes  and  provinces  of  Gorizia  and  Trieste. 

There  has  been  formed  at  Rezzoaglio  the  Societa  Anonima 
Idroelettrica  di  Rezzoaglio.  with  a  capital  of  '200,000  lire,  for 
the  establishment  of  a  power  station  and  the  distribution  of 
cuiTent  in  that  city. 

There  has  been  embodied  at  Milan  the  Societa  Idroelettrica 
Alto  Noce.  with  a  capital  of  100.000  lire,  for  the  development 
of  the  water  power  of  the  River  Noce  and  its  feeders. 

For  Sale. — Bv  direction  of  the  Disposal  Board,  Messrs. 
Geering  &  Colyer  will  sell  by  auction  at  H.M.  Dockyards, 
Chatham  and  Sheerness,  on  November  21st  and  following  days, 
electrical  plant  and  accessories.  Holmfirth  U.D'.C.  Elec- 
tricity Department  invites  tenders  for  one  120-b.h.p.  Bates 
and  Scholes  gas  engine.  (See  our  advertisement  pages  to- 
day.) 


LIGHTING    AND    POWER    NOTES. 

Blackpool.— Electricity  in  Bulk.— The  Electricity  and 
Tramways  Committee  has  received  a  letter  from  the  Elec- 
tncity  Commissioners  intimating  that  the  Commission  has 
asked  the  St.  Annes  Urban  District  Council  to  approach  the 
Corporation  vrith  regard  to  the  terms  upon  which  it  is  pre- 
pared to  give  a  bulk  .supply  of  electricity  to  meet  the  require- 
ments of  electricity  consumers  in  the  district  of  St.  Annes 
and  Lytham.  A  letter  has  also  been  received  from  the  Clerk 
to  the  St.  Annes  Urban  District  Council  inquiring  the  most 
favourable  terms  which  the  Corporation  is  prepared  to  offer 
for  a  bulk  supply  of  electricity  to  the  district.  The  com- 
munications have  been  referred  to  the  chairman,  the  vice- 
chuu-inan.  and  two  members  of  the  Electricity  Committee 
wjth  full  authority  to  act  and  submit  an  offer  to  St.  Annes. 

Brighton.— New  Pl.^nt.— The  Town  Council  has  decided  to 
erect  two  water-tube  boilers  at  the  South  wick  station  at  a' 
cost  of ^22,066,  and  application  is  being  made  to  the  Electricity 
Commissioners  for  sanction  to  borrow  that  amount. 

Buxton.- Loan.— The  Town  Council  has  decided  to  make 
appbcation  to  the  Electricity  Commissioners  for  sanction  to 
borrow   :fi2,576  for  the  purchase  of  new  plant. 

Cardiff.— Keougaxis.wion  of  Administration.— The  Elec- 
tricity and  Tramways  Committee  has  been  divided  into  two 
committees  dealing  with  electricity  and  tramways  respec- 
tively, and  all  matters  relating  to  public  lighting"  will  be 
dealt  with    by  the  Public   Works  Committee. 

Chichester.— Electricitv  Sdi'PLY.— A  Special  Electricity 
Order  issued  by  the  Electricity  Commissioners  on  September 
30th  gives  the  Corporation  power  to  supply  electricity 
withm  the  city  and  to  a  nmnber  of  neighbouring  parishes. 

Chulmleigh  (Devon).— Inauguration  of  Undertakino.— 
iTie  chau-man  of  the  Parish  Council  recently  set  in  motion  the 
machmery  at  the  new  power  station,  which  has  been  installed 
by  local  enterprise.  Electricity  is  generated  by  water  power 
and  is  distributed  by  overhead  transmission  lines. 

Continental.— France.— The  detail.^  of  the  agreement  have 
been  settled  between  France  and  Switzerland  for  the  importa- 
tion, by  a  13.5,000-V  transmission  line,  of  electricity  froiu 
the  latter  country  into  France.  'ITie  line  will  start  from 
Miteourt.  m  Switzerland,  being  linked  to  the  network  of  the 
r^fJl^,';  Kraft^verke,  which  owns  the  station  of  Glten-Gosgen 
(Muhlberg).  The  power  transported  will  be  28,000  kW.  It 
wjII  feed  the  Mtilhoiise  district  (the  tran.sformer  station  being 
situated  at  the  He  Napoli'-on).  the  districts  of  Colmar  and 
Munster,  and  will  be  linkr-d  up  at  Wintzenheim-Turckheim 
to  the  existing  70.000-V  transmission  line  belonging  to  the 
boci^ti  d  Electnritc'.  de  Strasbourg.  It  will  be  continued  to 
Sarrebourg-Creiitzwald  by  a  70.000-V  transmission  line  to 
Solec,  now  under  construction,  and  belonging  to  the  Soci^'ti 
.\lsacienne  et  Ixjrraine  d'Electricit^.  Altogether  the  scheme 
represents  the  greatest  interlinking  of  networks  existing  in 
Prance.  The  transformer  st.nfions  required  arfe  not  yet  taken 
in  hand,  but  will  be  so  shortly  At  the  Tie  NapoMon  the 
i.S.'J.nnO-V  transmission  line  will  work  in  parallel  with  that  from 
Laufenbnurg  at  70,000  V  and  tb.-rt  at  Rheinfelden  at  40,000  V. 


In  the  near  future  a  station  will  be  set  up  at  Kemba,  and 
probably  a  pumping  station  in  the  valley  of  Kaysersberg 
(Upper  Rhine),  the  Commission  du  Rhin  having  agreed  to 
the  French  utilising  the  waters  of  the  Rhine. 

Application  has  been  made  by  the  Society  Hydro- 
electi'ique  de  la  Tardoire  for  a  concession  to  construct  a 
network  to  serve  some  13  communes  in  the  dcpartements  of 
Charente  and  Dordogne. 

The  Socitte  Agricole  d'Electrioit^  du  Canton  de  la  Ferte- 
Alais  has  applied  for  permission  to  set  up  a  high-  and  low- 
pressure  distribution  system  to  serve  18  communes  in  the 
departement  of  Seine-et-Oise.  In  the  same  dcpartement 
Government  sanction  has  been  a.sked  for  the  establishment, 
by  the  Societe  Co-operative  Agricole  d'Electricite  de  Ver- 
sailles Guest,  to  distribute  electricity  to  12  communes  in  the 
Versailles  region. 

An  extensive  distribution  scheme  in  the  county  bordering 
on  the  Upper  and  Lower  Rhine  is  contemplated  by  the  Elec- 
tricite  de  Strasbourg  company,  which  is  applying  for  a  con- 
cession to  carry  out  the  work. 

In  order  to  avoid  a  repetition  of  the  troubles  caused  by  the 
drought  last  year  at  its  hydro-electric  stations,  the  Societe  Sud 
Electrique  is  establishing  a  steam-operated  sub-station  near 
Nimes.  The  new  plant  will  bo  of  3,000  h.p.  and  will  be 
equipped  with   Thomson-Houston   alternators. 

Germany. — The  production  and  consumption  possibilities 
of  the  100,000-V  network  of  middle  Geunan  were  set  forth  at 
at  recent  meeting  of  the  Elektrowerke  Ge.sellschaft  in  Berlin. 
The  network  has  a  length  of  1,500  km.,  and  is  thus  half  as 
big  a.gain  as  the  projected  100.000-V  network  in  Bavaria.  The 
dynamo  capacity  linked  up  with  the  network  amounts  to 
Bome  700,000  kW.  Various  extensions  both  of  the  network  and 
the  generating  plant  are  contemplated.  By  these  installations 
the  whole  of  the  province  of  Brandent)urg,  including  Berlin, 
the  province  of  Saxony,  and  the  Free  States  of  Saxony  and 
Anhalt,  will  be  effectively  supplied.  Almost  all  of  the  above 
network  has  for  some  time  been  in  parallel  working. — Eleh- 
trotechntk  und  Moichinenbau. 

Besides  the  big  Bayernwerk  scheme  to  develop  the  water 
resources  of  Bavaria  on  a  large  scale,  a  number  of  smaller 
schemes  are  in  hand,  including  an  installation  on  the  Inn 
River,  near  Miihldorf,  by  the  Innwerk-Bayrische  Aluminium 
Gesellschaft.  It  is  planned  to  give  100.000  h.p.  A  second  is 
an  installation  on  the  Wapginger  See  in  Upper  Bavaria,  calcu- 
lated to  yield  a  maximum  of  7,000  h.p.  A  third  is  on  the 
Main  River  near  Oberwallenstadt,  which  will  shortly  be 
finished.  Both  these  undertakings  belong  to  the  Munich 
Gesellschaft  fiir  Licht  und  Kraftversorgung. 

Crieff. — Electricity  Supply. — The  Crieff  Electric  Supply  Co. 
has  been  formed  with  a  capital  of  £12,000.  to  supply  elec- 
tricity for  lighting  and   power  to  the  district. 

Devizes. — Electricity  Supply  Scheme.— A  strong  syndicate 
of  prominent  local  people  has  been  formed  with  the  view  of 
establishing  an  electricity  undertaking  for  Devizes  and  dis- 
trict, and  Messrs.  May  &  Hawes  have  been  appointed  consult- 
ing engineers  to  prepare  a  scheme  for  submission  to  the  Elec- 
tricity Commissioners  with  the  syndicate's  application  for  a 
Special  Electricity  Order. 

Gillingham  (Kent).— Extension  of  Supply.— A  canvass  is 
to  be  made  of  the  residents  in  Wigmore  and  Hempstead  with 
■a  view  to  extending  the  area  of  supply  to  include  these 
districts. 

Great  Harwood. — Inauguration  of  Supply. — On  October 
27th  the  electricity  supply  was  formally  inaugurated  by 
ConncOlor  .1.  Bentley,  J. P.,  chairman  of  the  Councu.  EW- 
tricity  is  obtained  from  the  Whitebirk  generating  station  of 
Blackburn  Corporation.  Cables  have  already  been  laid  in 
the  main  streets,  and  it  is  expected  that  the  majority  of  the 
business  premises  will  be  supplied  at  an  early  date. 

London. — Ham.mersmith.— Tlie  Electricity  Committee  re- 
commends that  a  revision  of  prices  be  put  into  force  as  from 
the  September  meter  readings.  The  proposals  are  broadly  as 
follows: — lighting:  First  2,000  kWh  per  annum,  6d.  per 
kWh  ;  the  charge  will  then  be  reduced  by  sfcigcs  until  a  con- 
sumption of  20.000  kWh  per  annum  is  reached,  when  the 
charge  will  be  3d.  per  kWh.  Power  :  First  2,00(1  kWh,  1.75d. 
per  kWh ;  graduated  reductions  for  larger  quantities  up  to 
14,000  kWh,  after  which  the  charge  will  be  1.4d,  per  kWh. 
Thermal  storage  supplies :  lid.  per  day  for  each  100  V\'. 
Showroom  supplies :  Similar  to  power  rates.  Special  rates 
for  garages  and  kinemas.  A  special  tariff  is  introduced  for 
customers  agreeing  to  take  a  minimum  quantity  for  a  year  or 
for  five   years. 

Stepney.— The  Electricity  Committee  is  adopting  a  "  free  " 
wiring  system  to  small  houses  and  tenements. 

Malton.- New  Power  Station.— The  Northern  Electric 
Supply  Co.  has  notified  the  Urban  Council  that  in  order  to 
meet  the  increasing  demands  for  electricity  it  has  decided  to 
erect   a    new    power  station. 

Mansfield. — Extension  of  Supply. — The  Town  Council  has 
decided  to  supply  electricity  to  Pleasley  Hill  at  a  cost  of 
£4,Wi. 

New  Zealand.— Hvdro-Eleotric  Progress. — A  feature  of  the 
Public  Works  statement  is  that  the  total  expenditure  on  tho 
development  of  railways,  road«,  bridges,  and  hydro-electric 
instalLitions  exceeds  that  of  the  previous  years  by  £3,000,000. 


Vol.91.    No.  2,S4.-,,  November  3,  1922.]     THE     ELECTKICAL     REVIEW. 


629 


This  is  chiefly  due  to  the  installation  of  labour-saving  machi- 
ueiy,  which  has  reduced  the  cost  of  constructional  earthworks 
l.\  'M  |.er  cent.,  and  to  additional  work  undertaken  to  prevent 
inH!'i[  ivment.  Good  progress  is  announced  in  all  hydro- 
pi.  rtin  works,  the  contracts  for  the  material  for  which  have 
all   been  placed  in   Great  Britain.— /iVj/fer    (Wellington). 

Birkenhead.— The  Borough  Council  of  Birkenhead  (N.Z.)  is 
about  to  seek  authority  from  the  ratepayers  to  undertake  <v 
comprehensive  scheme  involving  an  expenditure  of  £98,5(10. 
Included  in  the  project  is  a  proposal  to  install  electric  lighting 
in  the  district. 

N.AXAWATt'-ORonA. — The  Power  Board  in  the  Nanawatu- 
Oroua  district  (North  Island)  is  shortly  to  take  a  poll  for 
authority  to  raise  i£.500,000  to  provide  for  the  reticulation  uf 
the  local  area  electricity  supply.  About  700  miles  of  trans- 
mission lines  and  transformers,  equipment,  &c.,  would  be 
rofiuired. 

Wellington. — A  report  recently  is.'nied  says  that  the  City 
Council  has  for  some  time  been  faced  with  the  question  of 
the  voltage  which  shall  be  used  when  the  Government  elec- 
iricity  supply  is  available.  At  present  it  is  100,  but  other 
]  Inces  in  the  Dominion  use  '230.  The  difficulty  is  that  a 
ihange  will  involve  the  alteration  of  all  existing  installa- 
tions, which  means  an  outlay  of  £750.000.  To  overcome  this 
(hfficulty  the  Council's  electrical  engineer  has  proposed  a 
voltage  of  115,  so  designed  as  to  be  ultimately  convertible  to 
the  230  standard.  Outside  experts  have  been  consulted,  anrl 
they  are  unanimously  in  favour  of  a  voltage  of  230.  which 
the  Council  has  adopted,  leaving  the  financial  question  to 
be  adjusted  later. 

Auckland. — A  schedule  of  electric  street  lighting  to  sup- 
iil;int  the  existing  service    has    been    adopted    by    the    City 

iiincil.  It  is  anticipated  that  the  work  will  be  completed 
1927,  when  the  cost  will  reach  £25,000  per  annum. 

As  a  result  of  an  interview  between  representatives  of  the 
Auckland  Electric  Power  Board  and  the  Minister  for  Public 
Works,  the  Minister  has  undertaken  to  proceed  at  once  with 
the  erection  of  a  transmission  line  from  Horahora  to  Auck- 
land.— Renter's  Trade   Service. 

\orth  Wales  and  Chester  Electricity  District. — Inquiry 
Postponed. — With  reference  to  the  local  inquiry  with  respect 
to  the  above-named  district  fixed  for  November  14th  at  the 
A?sembly  Room.  Town  Hall,  Llandudno,  the  Electricity  Com- 
missioners feel  that  in  view  of  the  impending  general  election 
n  would  be  in  the  interests  of  all  parties  to  postpone  the 
inquiry.  They  have  accordingly  decided  to  postpone  the  in- 
quiry until  Tuesday,  November  21st.  The  time  and  place 
(if  the  inquiry  will  remain  unaltered. 

Portsmouth.— Extension  of  .\rea.— The  Electricity  Corb- 
rnissioners  have  made  a  Special  Order  sanctioning  the  ex- 
tension of  the  electricity  supply  area  of  the  Corporation  by 
the  inclusion  of  the  urban  districts  of  Havant  and  Warbling- 
+on,  and  the  rural  district  of  Havant. 

Ripon. — .\prLicATiON  for  Order. — Application  is  being  made 
fnr  a  Special  Order  to  s);pply  electricity  within  the  city 
jiid   in  the  surrounding   district. 

South  Africa. — ELECTRiriTV  CoMMisstoxriis.— Tlie  new  Elec- 
tricity Commissioners  appointed  under  the  Electricity  Act 
are  Sir  Robert  Kotz6,  Mr.  J.  A.  Vaughan,  and  Dr.  H.  J. 
van  der  Byl,  the  Industrial  Adviser. — S.A.  Frngineer  and 
Electrical  Review. 

Graaf-Reinet. — The  municipalty  is  seeking  the  sanction  of 
ihe  Provincial  Administration  to  borrow  £57,000  for  various 
town  improvements,  including  a  scheme  for  supplying  the 
district  with   electricity. 

S'^iithwi'-k. — F.Lf'TRicTTV  Sri'PLY.— Tlie  Urban  District  Coun- 
cil has  applied  to  the  Electricity  Commissioners  for  a  Special 
Order,  authorising  it  to  generate  and  distribute  electricity' 
for  public  and  private  purposes  within  the  district. 

Sunderland.— Price  REnrcTioNs.— The  Electricity  Commit- 
tee has  decided  that  the  charges  for  electricity  for  hghting 
in  shops,  offices,  theatres,  private  residences,  and  domestic 
premises  be  reduced  by  10  per  cent.,  as  from  the  December 
readings  of  the  meters. 

Watford. — Extension  of  Supply.— The  Urban  Council  has 
decided  to  supply  electricity  for  public  lighting  to  Hunton 
Bridge.  The  engineer  has  been  instructed  to  report  on  the 
possibility  of  a  reduction  in  the  general  tariff  for  electricity 
charges. 


TRAMWAY    AND    RAILWAY    NOTES. 


Canada.— Oniario.— .According  to  Tlie  Times,  the  Timis- 
kaming  and  Northern  Ontario  Railway  Commission  recom- 
mends electi-ification  of  the  provincial  railway  at  a  cost  of 
$9,000,000  (£1,800.000). 

Continental.— France.— The  Orleans  Railway  Co.  has  for 
•ome  time  past  had  under  consideration  the  possibility  of 
utiUsing  the  water  resources  of  the  Central  region  of  France 
to  generate  electricity  to  work  the  steep-gradient  lines  in  the 
MontluQon  district.  The  programme  now  in  hand  comprises 
the  electrification  of  the  Paris  to  Vierzon  section  (300  km.), 
with  extensions  later  to  Limoges  and  Brive,  the  electrification 


of  these  Unee  forming  the  first  stage  of  the  conversion  of  the 
great  artery  from  Paris  to  Brive,  Montauban,  and  Toulouse. 
The  electrification  of  the  Saint  Sulpice  to  Gannat  and  the 
Brive  to  Clermont  sections  to  assist  the  connection  between 
Bordeaux  and  Lyons  will  be  commenced  about  the  same  time. 
The  Paris  to  Vierzon  section  will  derive  its  electrical  energy 
from  the  hydro-electxic  station  at  Eguzon,  which  is  about  to 
be  built  on  the  Creuse  River  and  from  the  power  etationa  in 
the  Paris  area.  The  Vierzon  to  Brive,  the  Saint  Sulpice  to 
Gannat  and  the  Brive  to  Clermont  sections  will  derive  their 
power  from  the  groups  of  works  in  the  Central  region.  Two 
of  these  works,  Coindre  and  Cellette,  are  now  in  course  of 
construction.  These  groups  of  hydrauUc  and  power  stations 
will  be  linked  up  by  150,000-V  lines.  The  goods,  pas- 
senger, and  express  trains  will  be  drawn  by  electric  locomo- 
tives similar  to  those  in  use  on  the  Paris  to  Juvisy  line,  but 
more  powerful.  The  completion  of  this  first  section  of  elec- 
trification will  take  from  four  to  five  years.  The  completion 
of  the  whole  programme  will  extend  over  a  period  of  about 
2i3  years.  Alternating  current,  three-phase,  at  .50  periods,  will 
be  used,  transformed  to  continuous  current  at  1,500  V  in 
sub-stations  to  be  erected  at  various  points. — La  HoviUe 
Blanche. 

Ilford.— Year's  Working.— The  report  of  the  engineer  and 
manager  of  the  municipal  tramway  department  (Mr.  L.  E. 
Harvey)  for  the  year  ended  March  31st,  1922,  shows  that  the 
total  revenue  was  £79,838,  as  compared  with  £70,050  in  the 
previous  year.  The  working  expenses  amounted  to  £61,404, 
as  against  £61,871,  leaving  a  gross  surplus  of  £lti.iM  (£8,179). 
Capital  charges  absorbed  £11.2J6,  and  £965  was  credited  as 
interest.  The  balance  (net  profit)  of  £8,153  was  transferred  to 
the  reserve  and  depreciation  account.  This  result  shows 
favourably  against  a  net  deficit  of  £499  in  1920-21.  £17,012 
was  spent  on  capital  account,  the  bulk  of  "this  sum  being 
devoted  to  the  purchase  of  new  cars.  The  car-mileage  in- 
creased by  68,432  to  863,061.  and  the  number  of  passengers 
carried  by  867,984  to  11,299,254. 

New  Zealand.— Auckland.— The  extension  of  the  .\uckland 
city  tramway  .service  along  the  Great  South  Road  is  to  be 
put  in  hand  early  in  January.  The  cost  of  the  work,  including 
equipment,  wiU  be  approximately  £75,000. — Renter's  Trade 
Service  (Melbourne). 

South  Africa. — Railway  Electrification  Contracts. — In 
response  to  a  question  in  the  Union  Legislature.  Mr.  J.  W. 
•lagger.  Minister  of  Railways  and  Harbours,  recently  gave 
some  interesting  and  hitherto  unpubUshed  information  regard- 
ing the  tenders  received  by  the  Government  for  the  electric 
l'x;omotives  required  for  the  Pietermaritzburg-Glencoe  section 
of  the  railway.  It  will  be  remembered  that  the  successful 
tenderer  was  the  Metropolitan-Vickers  Electrical  Co.,  Ltd., 
Manchester,  which  quoted  £10.918  per  engine.  This  firm  sent 
in  two  tenders,  the  one  accepted  providing  for  the  use  of  Swiss 
mechanical  parts,  and  the  other,  providing  for  the  use  of  all 
British  parts,  working  out  at  £11,642  per  engine.  Other 
tenders  received  were  from  the  English  Electric  Co.,  Ltd., 
London.  £11,554;  the  .\llgeraeine  Elektricitats  Gesellschaft, 
£12,947;  the  Siemens-Scbuckertwerke.  £12,947:  the  Inter- 
national General  Electric  Co..  £15,10.3;  Sir  W.  G.  Arm- 
strong, Whitworth  &  Co..  T;td..  £21.037;  and  Me-ssrs.  Brown, 
Boveri  Sc  Co.,  Switzerland,  who  sent  in  two  tenders,  one 
at  £15,200  for  all-Swiss  locomotives  exclusive  of  erection  in 
South  .\frica.  and  the  other  at  £11,650  providing  for  Gerinan 
electrical  parts,  and  also  exclusive  of  erection  in  South  Africa. 
— S..-1.  Engineer  and  Electrical  Review. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Canada. — Telautogr.aph  1nstall.ation. — The  Grand  Trunk 
Railway  Co.  has  installed  in  its  Bonaventure  station,  Montreal, 
the  telautograph  system,  by  which  handwriting  is  transmitted 
electrically  over  wires.  The  instruments  in  commercial  use 
include  a  type  by  which  messages  may  he  either  sent  or  re- 
ceived, another  type  which  receives  only,  and  additional 
equipment  include.s  a  selective  switch  key.  by  means  ot 
wliich  a  message  written  on  a  metal  plate  in  an  instrument 
Used  In  sending,  can  be  directed  for  written  reproduction  at 
any  one  or  more  of  tlie  receiving  instiuruents  used  in  the 
system,  as  desired.  Tlie  exact  handwriting  of  the  sender  is 
leprtKluced  at  the  receiving  instrument  at  the  other  end  of 
the  wire.  The  installation  at  Bonaventiu'e  is  to  provide  the 
public  with  prompt  information  of  train  arrivals.  The  send- 
ing machine  is  located  in  the  dispatcher's  office,  one  receiving 
machine  is  in  the  station  master's  othce,  and  another  in  the 
information  bureau.  The  machines  are  operated  on  direct 
current.  'To  transmit  a  message  a  special  pen  is  connected 
to  the  transmitting  machine  by  guide  rods.  As  the  message 
is  written  on  the  metal  plate,  every  impression  is  exactly 
recorded  in  indelible  ink,  on  a  paper  tape,  in  full  view  of  the 
writer,  and  by  a  very  fine  adjustment  of  the  current  is 
faithfully  reproduced  in  synchronism  on  the  receiving  ma- 
chine  paper  tape. — Canadian   Railwau  and  Marine    IT'orW. 

India.— Wireless  TEi.EPHOxy  in  Madras.- Seven  sets  of 
automatic  vrireless  telephones  for  Malabar  have  been  taken 
from  Bombay  to  Malapuram.    Major  Benning,  of  the  Marconi 


630 


THE     ELECTRICAL     EEYIEW.     [Vol.91.    No.  2,315,  November  3,  1922. 


Co.  in  India,  ha«  also  gone  to  Malabar  from  Bombay,  and 
has  had  an  interview  with  the  Hon.  A.  E.  Kapp,  Special 
Commissioner  for  Malabar.  He  was  to  conduct  a  survey  for 
the  purpose  of  choosing  the  places  at  which  installations  are 
to  be  put  up.  The  telephones  were  expected  to  be  ready 
in  October. — Indian  Engineering. 

Sontb  .America. — Ihlias  C.«le. — It  is  reported  from  San 
Paulo  that  the  subscriptions  to  the  share  capital  of  the  Com- 
X>agnia  dei  Cavi  Sottomarini  Italiani  (Itahan  Submarine  Cable 
Co.)  in  Argentina,  Chile,  Peru,  Uruguay,  Ac,  have  already 
reached  £1,000,000  sterling.  This  is  equal  to  -25,000,000  gold 
lire,  the  Italian  Government  having  agreed  that  sterling 
paper  shall  be  considered  as  equal  to  '25  Itahan  lire.  Landing 
rights  at  Rio  de  Janeiro  and  at  Santos  are  said  to  have  beejn 
obtained  from  the  Government  of  Brazil. 

The  Telephone  Service. — New  Exchakge. — The  new 
Chorlton-cum-Hardy  (Manchester)  telephone  exchange  was 
opened  on  October  28th.  There  are  600  subscribers,  with 
ample  provision  for  extensions.  The  transfer  to  the  new  ex- 
change will  mean  discarding  the  existing  magneto  system. 

Wireless  Telegraphy. — Rate  Revision. — Marconi's  Wireless 
Telegraph  Co.  states  that  from  November  1st  the  rates  for 
the  ordinary  and  deferred  half-rate  services,  "  via  Marconi," 
to  all  places  in  the  United  States  of  America,  except  New  York 
City,  will  be  amended  by  adding  to  the  ordinary  rate  to  New 
York  City,  which  remains  at  9d.  per  word,  the  respective 
landhne  charges  to  all  points  in  the  United  States  beyond 
New  York  City.  The  deferred  rates  are  in  all  cases  half  the 
ordinary   rates. — Financier. 

Wireless  Telephony.— Bro.^dcastikg  Licekces.— The  regu- 
lations under  which  broadcasting  licences  will  be  issued  are 
now  complete.  Jt  is  intended  to  supply  every  post  office  in 
the  country,  if  possible,  with  licence  form  books  by  November 
1st.  Postmasters  will  issue  them  only  for  receiving  stations  in 
their  own  districts,  and  applicants  who  apply  at  other  post 
offices  than  those  in  the  district  where  the  station  is  situated 
will  be  referred  to  the  projier  branch  office.  The  particulars 
to  be  entered  by  the  postmasters  on  the  hcences  are  :  The 
name  and  address  of  the  applicant,  the  address  of  the  receiving 
station,  and  the  date  of  expiry.  The  licences  will  be  dated 
:ind  initialled.  Each  will  have  a  counterfoil,  to  be  retained  in 
the  post  office  concerned.  As  regards  dates  of  expiry,  initial 
licences  issued  up  to  December  31st  will  expire  on  the  follow- 
ing September  30th ;  those  issued  during  the  three  months 
which  ended  on  September  30th  will  fall  due  for  renewal 
on  June  30th  next  year,  and  those  issued  in  the  quarter  nhich 
ended  June  30th  will  become  renewable  on  March  31st.  In 
the  second  and  subsequent  years  the  renewal  date  for  hcences 
will  be  the  anniversary  of  the  date  of  expiry  of  the  initial 
licence.  No  declarations  of  any  kind  will  be  required  from 
the  pubhc.  Notice  to  renew  will  be  sent  to  the  licensee  ten 
days  before  the  date  of  expiration,  and  the  second  notice  four 
days  after  the  date  of  expiration.  If  the  hcence  is  not  renewed 
within  ten  days  of  the  second  notice  the  Post  Office  will  take 
steps  to  inspect  the  station  to  see  whether  it  is,  prima  facie, 
still  in  use. — Morning  Post. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Elbctbical  Review  in  which  th* 
"  Official  Notice  "  appeared.) 


OPEN. 


Aberdeen. — November  10th.  Electricity  Department. 
One  10,000-kW  turbo-alternator,  with  surface  condenser  and 
auxiharies.     (October  20th.) 

Australia. — Melboobne. — Postmaster-General's    Department. 

November  16th.    Insulated   signal  cable   (Sched.   958). 

November  21st.     Switchboard  parts  (Sched.  67). 

December  12th.  1,416  switchboards  (Sched.  V68).  October 
'20th.) 

January  10th,  1923.  Telegraph  power  plant  (Sched.  W..\. 
C41i.     (October  20th.) 

Victorian  Railways.  November  29th.  One  industrial  electric 
storage  batt(  ry  truck  (4,0(X)  lb.  carrying  capacity).* 

January  ■24th,  1923.    Fifty  miles    insulated   copper    wire. 

January  19th.  1923.  Electricity  Commissioners.  Steam  tur- 
bine-driven boiler-feed  pumps  (Spec.  23/4)  for  the  Morwell 
IX)wer  scheme.     (October  20th.) 

January  loth.  Switchgear  and  accessories,  for  the  Morwell 
power  scheme.     (See  this  issue.) 

January  26th.  H.p.  steam,  drain  and  feed  piping,  valves, 
traps,  &c.     (See  this  i=sue.) 

January  23rd.  Melbourne  Tramways  Board.  500  kW 
rotary  converter  and  a  .550  kVA  transformer.— i?e«<er'«  Trade 
Service  (Melboame). 

Birmingham.— November  27th.  Electric  Supply  Depart- 
ment.   E^. p.  switch  panels,  an.     (October  20th.) 

Bristol.— November  14th.  Electricity  Department.  One 
4.000-k'vA  single-phase  turbo-allernator  with  condensing  plant. 
(October  90th.) 


Dublin. — November  14th.  Irish  Postmaster-General's  De- 
partment.  90  tons  h.d.  copper  wire,  25  tons  bronze  wire,  70 
tons  g.i.  wire.     (October  27th.) 

November  13th.  Great  Northern  Railway  (Ireland).  Storei 
for  six  months,  including  electrical  tittings  and  lamps,  electric 
cable  and  wire.  ice.     (October  27th.) 

Dukinfield. — .Stalybridge  and  Dukinfield  Joint  Sewerage 
Board.  Electric  motors  and  starters  for  the  sewage  dispoSj 
works,  Bradley  Hurst.  Mr.  F.  Moss,  clerk.  Market  Place, 
.\sbtun-under-Lyue. 

Hull. — November  16th.  Electricity  Committee.  Four 
natural-draught  cooHng  towers.     (See  this  issue.) 

India. — November  17th.  High  Commissioner  for  India. 
D.C.,  l.p.  two  ami  three-core  cables.     (October  20th.) 

Leeds. — November  10th  Electricity  Department.  Iron 
castings  for  6  or  12  months.     (October  20tb.) 

London. — St.  Makylebone. — November  29th.  Electricity 
Department.  Turbo-alternator  and  condensing  plant,  water- 
tube  boilers,  fan-draught  water-coohng  tower,  and  rotary 
■  converter  plant.     (See  this  issue.) 

Afaidstone. — November  8th.  Board  of  Guardians.  In- 
ternal telephone  system,  Coxheath  Institution.  Mr.  F.  Post, 
clerk.  King  Street. 

New  Zealand.  —  Wellington. — December  5th.  Public 
Works  Tender  Board.  Telephone  system  for  the  Mangahao 
power  house  and  sub-stations,  &c.*  ' 

January  9th,  1923.  Five  sets  11,000-V  sub-station  switch- 
gear,  for  the  Mangahao  power  scheme.* 

January  9th,  1923.  Two  sets  11,000-V  sub-station  switch- 
gear,  for  the  Lake  Coleridge  power  scheme.* 

DUNEDIN. — December  8th.  City  Council.  One  150-h.p.  '■>- 
phase  motor  and  reduction  gear  for  the  Mornington  cable  tram- 
way system.* 

South  Africa.  — Pretoria.  — November  23rd.  Municipal 
Council.  H.p.  and  l.p.  switchgear,  transformers,  and  cables  iii 
connection  w'ith  the  extension  of  the  electric  Ught  and  power 
.supply.* 

South  Shields. — November  loth.     Electricity  Department. 

Two  water-tube  boilers  with  mechanical  stokers,  economisers, 
induced  draught  plant,  and  steel  chimney,  also  ash-handling 
plant  and  extension  to  boiler-house.     (October  20th.) 

Spain. — November  10th.  The  Harbour  W'orks  authori- 
ties at  Valencia.     Three  electrically-operated  cranes. 

Stoke=on=Trent. — November     15th.       Electricity     Depart- 
ment.    Mains  and  cables  for  12  months.     (October  27th.) 
Warrington. — November    13th.       Electricity    Department. 

H.  and  l.p.  paper  and  lead-covered  cable.     (October  20th.) 

York. — November  21st.  North-Eastern  Railway  Co 
Telegraph  apparatus  and  telegraph  wire  and  line  stores  for  sl\ 
months.     (October  27th.) 

*A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Brighton. — Corporation.     Accepted : — 

liuiliTs     required     lor     the    electricity    works     exten^^ion. — Yarrow     &    Co. 
(1922),    Ltd. 

(jovernment  Contracts. — ^Th'e  following  Government  cor 
tracts  were  placed  during  September,  1922 : — 

AD.M1RALTV  (Contract  and  Purchase  Depaktmiini). 
Secondary    cells.— Fuller's   United    Electric    Works,    Ltd. 
Electric   lighlinij   ;ind   power    wiring. — 0.   E.    Taylor  Sc  Co. 
Electrodes.— Quasi-Arc    Co.,    Ltd. 
Electric   fuses. — L.    Weekes,   Ltd. 

.Motor-driven    special-type    lathe.— J.     Holroyd    &    Co.,     Ltd. 
Electrically-driven    oval-hole    cutting    machine. — .Scriveii    &   Co.,    Ltd. 
.Mdtor-driven  milling  and   drilling  machine.— H.  W.  Kearns  Si  Co.,  Ltd. 
Electric  seam-welding  plant. — British   Insulated   &   Helsby  Cables,   Ltd. 
IMatinum. — Johnson,    Matthey    &    Co.,    Ltd. 
Automatic    telephone  equipment. — Relay   Automatic    Telephone    Co.,   Ltd. 

Wai*    Office. 
Carbons. — General    Electric    Co.,    Ltd. 
Electric  wire.— Enfield  Ediswan  Cable  Works,  Ltd. 

Air  Ministry. 
Atcumulators.— Chloride    Electrical    Storage   Co.,    Ltd. ;     Peto   &    Radlord, 

Ltd. 
Electrical  wires   and   cables.— Hooper's  Telegraph  &    India   Rubber  Work». 

Ltd.;      General     Electric    Co.,     Ltd.;     W.     T.      Glover     8i    Co.,    Ltd.; 

Macintosh  Cable  Co..   Ltd.;     Enfield   Edisw.in   Cable  Works,  Ltd. 
,  Direction-finding  stations.— Marconi  Wireless  Telegraph   Co.,  Ltd. 
Magnetos. — British   Thomson-Houston   Co.,    Ltd. 

Crown  Agents  for  the  Colonies. 
Cable.— W.  T.  Henley's  Telegraph  Works  Co.,  Ltd, 
Electric  light  poles.— Cullers,   Ltd. 

Telephone   switchboard,   &c.— Relay  Automatic   Telephone   Co.,   Ltd. 
Wireless     apparatus. — I^adio    Communications    Co.,    Ltd. 
X-ray  .ipparatus.— Watson  &  Sons  (Electro-Medical),   Ltd. 

Post  Office. 
Manufacture,    supply,   drawing-in    and    jointing  cable   (Bradford,    Haworth, 

Cullingworth,   &c.).— Western    Electric   Co.,    Ltd. 
Racks    and     tf'lephone    repeaters    {Taplow     telephonic    repeater     station). — 

General     Electric    Co.,    Ltd. 
Telephone     exchange     equipment  :    Birkenhead. — British    L.     M.     Ericsson 

Manufacturing  Co.,    Ltd.     Sub-contractors :   (for  batteries),    D.    P.   Bat. 

tery    Co.,   Ltd.;     (for   motor   generators),  CromptDn   &  Co. 
t.'reed    apparatus.— -Creed    &    Co.t   Ltd. 
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leloplione    apparalu«.— Brilish    L.    M.    Ericsson    Manufacturing   Co..    Ltd.; 

i'haenii    Iclephone   it    Electric    Works,   Ltd. 
Testing,     protective    apparatus,    4c. —Automatic    Telephone    ManuUcturinfi 

Co.,    Ltd.;    British   L.  M.    Ericsson  Manufacturing  Co.,  Ltd. 
Terminal    bloclis.— Electric    S:    Ordnance    Accessories      Ltd. 
Submarine   cablr.— W.    T.    Henley's  Telegraph    Work's  Co.,   Ltd. 
Tel<-grapli    and   telephone   cable.— British    Insulated   &    Helsby  Cables,    Ltd.; 

EnHeld  Ediswan  Cable  Works,  Ltd.;    W,  T.  Henley's  Telegraph  Works 

Co.,  Ltd.;    Pirelli-General   Cable   Works,   Ltd.;    Siemens   Bros.   &  Co., 

Ltd. 
Lcclanch^    porous   cells. — General   Electric    Co.,    Ltd. 
Stationary    secondary   cells.— Accumulators    of    Woking,    Ltd. ;    Van    Raden 

and   Co.,    Ltd. 
Ducts.— Doulton   Hi  Co.,   Ltd.;    Hcpworth   Iron  Co.,  Ltd.;    Gates  &  Green, 

Ltd.;     Robinson    &    Dowler,   Ltd. 
Glow  lamps. — Edison  Swan  Electric  Co.,   Ltd.;    General   Electric  Co.,  Ltd. 
Tungsten   lamps.— British   Thomson-Houston  Co.,   Ltd.;     Edison  Swan   Elec- 
tric  Co.,   Ltd.;     English    Electric   &    Siemens  Supplies,    Ltd.;     General 

Electric   Co.,    Ltd. 
Lead    strip   and    sheet. — Walkers,    Parker    &  Co. 
Electric    motors. — General    Electric    Co.,    Ltd. 
Mouthpieces,    No.    1.— North    British   Rubber    Co.,    Ud. 
Distribution     cable     plugs.— British     Insulated     &     Helsby    Cables,     Ltd.; 

Siemens   Bros.   &    Co.,   Ltd. 
Creosoted    wood    troughing.— C.nlder    &    McDougall,    Ltd. 
Insulated   copper    wire.— W.   Geipel    &    Co.,    Ltd. 
Leclanchi  zinc  rods.— Locke,  Lanc.ister  and  W.  W.  &  R.   Johnson   &  -Sons, 

Ltd. 

H.M.  Office  of  Works. 
Engineering   works ;    Supply    of    engineering    labour    (Cardiff     district)). — 

Alpha     Manufacturing    Co.     Electric     wiring    Cornwall     House. — A.    F. 

Goodwin   Si   Co. 

Maidstone. — Town  Council.     Accepted; — 

Feeder   cable    (f544).— Union    Cable  Co. 

Manchester. — Tramways  Committee.     Acceptetl. 
Stores  for  six  months. 

.Assembled  commutator    segments. — Dyer   &    Young ;     Manchester    Armature 

Repair  Co.,  Ltd.;     Mcl.-Vickers   Elecl.   Co.,  Ltd. 
Armature    coils   and   equipments. — Manchester    Armature   Repair    Co.,    Ltd. 
Bell   presses.— Met.-Vickers  Elecl.   Co.,  Ltd. 
Phosphor-bronze    springs,    worm    spindles    and   bushes,    two-way    connectors, 

trolley  wheel    bushes. — Kay  &  Co. 
Tension    springs. — British    Thomson-Houston    Co.,    Ltd. 
Insulation  tape,  &c. — L.   Andrew  S:  Co.;    Connolly  Bros. 
Controller  fingers,  &c. — Fairless    Eng.   Supplies  Co.,    Ltd. 
Steel   conduit   tubing,   &c, — Perfecta   Seamless  Steel    Tube    &    Conduit  Co., 

Ltd. 
Incandescent   lamps.— Drake   &    Gorham   (Wholesale),    Ltd. 
Switches  and    sundry  lighting    material.— General  Electric  Co.,    Ltd. 
Electric    bells,   &c.— Mason  &    Brown. 
Cells   for   bell  circuits.— Edison    Swan    Elec.   Co.,    Ltd. 
Mica  cones,   niicanite  washers.— R.  Whiffen,  Ltd. 
Insulation  cloth,  carbon  brushes. — Hamnett  &  Andrew. 
Divisions    for    arc   deflectors.— British    Thomson-Houston    Co.,    Ltd.;      Silu- 

minite     Insulator    Co..    Ltd. 
Insulation   varnish,  S;c.— Griffiths  Bros.   &  Co.   (London),  Ltd. 
Soldering    fluid    and   Chatterton    compound. — Ward   &    Goldstone. 
Overhead    line    material.— A.    Wiseman.   Ltd. 
Trolley   poles.— Equipment  &    Engineering   Co. 
Trolley    wheel    bushes,    &c. — Tramway    Supplies,    Ltd. 
Trolley    wheel  spindles.— Tramway    Supplies,    Ltd. ;     Marshall,  Osborn    and 

Co. 
Shoes    lor    electro-mechanical   brakes,    grid    resistances.— Electro-Mechanical 

Brake  Co.,  Ltd. 
Magnet   coils  for  E.M.    brakes. — P.    R     Jackson  &   Co.,   Ltd. 
Bell  crank   levers,    brackets  for   EM.   brakes. — ].    Mountford  &  Co.,    Ltd. 
Grids  lor    resistances.— H.    Wallwork  &    Co.,    Ltd. 
Power  and  lighting  cables.— British    Insulated  &   Helsby  Cables,  Ltd. 
Copper  cable  and  strip  and   steel  wire.— F.   Smith  8i  Co.,   Ltd. 
Galvanised    steel    cable.- R.   Johnson    &   Nephew,    Ltd. 
Celluloid    sheets.— Spicers     Ltd. 

Education  Committee.     Accepted: — 

Installation    of    electric     lighting     at    Heald      Place    Temporary     Municipal 

School.— Ward  &    Booth. 
Electric   lamps    for  schools.— G.    H.    W.  Gasper. 

South  Africa. — Electrification  of  the  Glencoe-Pietermaritz- 
burg  section  of  the  South  African  Railways.  Machinery  for 
«ub-stations : — 

Twenty-one  2,000-kW  motor-generator  sets  for  3,000-V,  d.c.  service,  with 
switchgear,  automatic  control  gear,  auxiliary  transformers,  &c., 
£400,000  (approximately).— British  Thomson-Houston  Co.,  Ltd. 

Stirlingshire.— Town  Council  of  Denny  and  Dunipace. 
.Accepted: — 
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Watford. — Corporation.     .Accepted:— 

Two   water-tube  boilers   ol   30,000  lb.  capacity   each  —The    Spearing    Boiler 


PORTHCOMINO     EVENTS. 

Finebury  Technical  College  Old  Students'  Association.- Saturday,  Novem- 
ber  4th.     At    the  Engineers'   Club,    London.     Annual   dinner. 

Salford  Technical  and  Engineering  Association.— Saturday,  November  4th. 
At   the  Royal  Technical  College.     At  li.SO  p.m.     Short  papers  by   members. 

Institute  ol  Transport.- Monday,  November  Cth.  At  the  Institution  of  Elec- 
trical Engineers.  Victoria  Embankment.  At  5.30  p.m.  Paper  on  "  British 
Railwi^y   (Operating   Statistics  and  Their  Lessons,"  by  Sir  W.  Acworth. 

Institution  ol  Electrical  Engineers.— Informal  meeting.  Monday,  November 
6th.  At  the  Institution,  Victoria  Embankment.  At  7  p.m.  Discussion 
on  "  The  Importance  of  Commercial  Knowledge  to  the  Engineer,"  to  be 
opened    by   the    President.    Mr.   F.    Gill. 

(Western  Centre).- Monday.  November  6th.  At  the  South  Wales  Insti- 
tute of  Engineers,  C.irdiff.  At  6  p.m.  Paper  on  "  The  Interconnection  of 
a.c.    Power  Stations,"  by   Mr.  J.   B.  Palmer  and   Mr.   L.   Romero. 

(Liverpool  Sub-Centre).- Monday,  November  6th.  At  the  Liverpool 
University.     At    7    p.m.     Chairman's  (Mr.    B.    W^elbourn)    address. 

(North-Midland  Centre).- Tuesday,  November  7th.  At  the  Hotel 
Metropole,  Leeds.  At  l!.4r.  p.m.  Inaugural  address  by  the  Chairman,  Mr. 
W.   B.    Woodhouse,   and    smoking  concert. 

(Wireless  Section).- Wednesday,  November  8th.  At  the  Institution, 
Victoria  Embankment  W.C  At  6  p.m.  Paper  on  *'  The  Effect  of  Local 
Conditions  on  K.idi.i  Dire,  tion-finding  Installations,"  by  Mr.  R.  L.  Smith- 
Rose   and   Mr.    R.    H.   BarSdd. 

Royal  Institution  ol  Croat  Britain.  -Monday,  November  6th.  M  Albemarle 
Street,    W.     At    5    p.m.     General    meeting. 


Society    ol    Engineers. — Monday,   November  6th.    At   Burlinetoo   House,    W. 

At  5.3IJ  p  m.     Paper  on  "The  Atlantic  Cruise  of  H..M.  Airship  R.3t,"  by 

Mr.    E.    E.    Turner. 
Rontgen    Society.— Tuesday,    November   7th.     At   the   Institution   of    Electrieal 

Enginrers,  Victoria   Embankment,  W.C.     At  H.IS  p. in.     Presidential  sddrcM 

bv    Sir     H.     D.     Rollcston    on    "  Acute    Constitutional    Symptoms    Due     to 

RadLuions." 
Institution  01  Civil  Engineers.— Tuesday,  November  7th.    At  the  Inttitutioi^ 

Great   G-orge    Street,    S  W.       At    6  p.m.        Address    by   the   President,   Di . 

W.  H.   .Maw.   and  presentation  of  medals  awarded  by  the  CounciL 
Electrioal    Society    ol    Olasgow.- Tuesday,     November    7th.     At   Glasgow. 

Paper   on   "  Application    ol    Electricity   to   Domestic   Purposes,"   by   .Mr.    H. 

L.  K.    Johnson. 
Boyal     Society     ol     Arts.— Wednevlay,     November     8th.        At     John     Street, 

Adelphi,    W.C.        At    8    p.m.        Inaugural   address   by    the    Chairman,    Lord 

Askwith,  on  "  Th.!   Value  of  Strikes  and  tyock-ouu." 
Nottingham    Society    ol    Engineers.- Wednesday.    .November    8«h.    At    the 

Welbcck    Hot.  I.     At   7.30  p.m.     Paper  on   "  Spinning  Tops  and  Gyroscopic 

Motion,"    by    .Mr.    L.    C.    Perkin. 
Chelmslord   Engineering   Society.- Thursday,    November   9ih.    At   the    East 

Anglian    Inslitufj    ol    .Vgriculture.     At    7   p.m.     Demonstration   of    Wireless 

Telephony,    by    Mr.  C.    H.    Ford. 
Optical    Society.- Thursday,    November     !lth.      At    the    linperial     College   of 

-Science,  South  Kensington.     At  7.30  p.m.     Lecture  on  "  The  History  ol  the 

Photographic    Lens,"    by   Dr.   R.  S.  Clay. 
Physical  Society  of  London.— Friday,  November  10th.    At  the  Imperial  Col- 
lege of    Science,    South    Kensington.     At   5   p.m.     Ordinary  meeting. 
Junior   Institution  ol    Engineers.— Friday,  November  lOih.    At  39,    Victoria 

Street,    S.W.     At    7  30    p.m.     Lecturette,   "  The    Development    o(    Ball    and 

Roller    Bearings."   by   Mr.  A.    Macaulay. 
Edinburgh  Electrioal  Society.— Friday,  November  10th.    At  tlie  Philosophical 

Institute.    At    8   p.m.     Paper  on   "  Scientific    Illumination,"   by    Mr.   E.   J. 

Taylor. 
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To   enable   us  to   complete   replies   to    queries   received    this 
week  we  need  the  names  of  manufacturers  or  supplier*  ol  •— 
Electrical  heating  apparatus  which  would  light  oil-fired 

furnaces.     The  lighter  would  have  to  be  left  in  the 

furnace  for  about  five  minutes. 


NOTES. 

British  and  Best. — In  answer  to  questions,  the  Dutch 
Navy  Minister  has  stated  that  the  stipulation  that  certam 
parts  of  a  new  cable  ship  must  be  of  British  make  was  inserted 
because  British  marine  engineering  work  had  proved  during 
many  years  more  reliable  than  Dutch.  British  industry  owe,^ 
its  thanks  for  this  striking  and  unsohcited  testimonial.  ^Ye 
ask  for  nothing  better  than  the  candid  admission  that  be.st  is 
not  only  best,  but  British. — Evening  S'cws. 

The  Juvenile  in  Industry. — Mr.  Robert  Hyde,  the  director 
of  the  Industrial  Welfare  "Society,  read  a  paper  on  "The 
.Juvenile  in  Industry  "  at  a  conference  heU  at  the  Witton 
works  of  the  General  Electric  Co.  on  Saturday  last.  Mr.  Hyde 
urged  that  the  boy  entering  industry  should  be  treated  as  a 
boy  and  not  as  a  man;  he  should  not  be  expected  to  "  pick 
up  "  knowledge.  Inquiries  in  which  lOO.tXX)  boys  were  in- 
volved showed  that  only  in  the  case  of  less  than  40  per  cent, 
was  suitable  training  being  provided.  Employers  should  make 
sure  that  no  boy  was  given  work  for  which  ho  was  not 
physically  fit.  provision  for  recreation  should  be  made,  and  the 
working  conditions  should  be  conducive  to  good  health. 

Tiie  Electrification  of  German  Railways.— Herr  Groener. 
the  Minister  for  the  Reich  railways,  was  recently  interviewed 
bv  a  representative  of  a  Stuttgart  newspaj^er  on  this  subject. 
The  Minister  is  rejiorted  to  have  st-ited  that  the  State  rail- 
ways, which  are  dependent  upon  pit  coal  for  steam  locomotion 
and  which  require  one-tenth  of  the  total  consumption  of  coal 
in  Germany,  must  not  shrink  from  passing  over  to  other  forms 
of  working.  In  this  connection  electricity  was  specially  con- 
cerneii  where  it  could  be  producetl  from  inferior  fuels  and 
water  power.  In  North  and  Central  Germany  it  was  parti- 
cularly the  lignite,  mines  in  whach  electricity  could  be  produi.>>d 
through  combustion  or  gasification ;  while  in  South  Germany 
the  large  hvdro-electric  works  \\ero  to  be  utilised  for  the  pur- 
nose.  Notwithstanding  tlie  difficult  financial  situation,  the 
Minister  stated  that  he  hud  resolved  to  promot<>  the  tran- 
(iition  to  electrical  working  with  all  energy.  The  States  in  the 
South  West^Wurtemberg  and  Baden— also  must  introduce 
electrical  working  on  their  main  lines  as  soon  as  possible,  as. 
for  inst^ince,  from  Basle  to  Frnnkfort-on-Main  and  from  Carls 
ruhe  via  Stuttgart  to  Ulm.  Tlie  lines  in  the  Black  Forest,  of 
course,  would  likewise  be  electrified.  In  conclusion,  the 
Minister  stat<'d  that  he  hoped  for  the  vital  participation  and 
support  of  the  Federal  States,  especially  in  so  far  as  they 
possess  water  power,  and  he  also  reckoned  on  their  co-opera- 
tion in  his  efforts  to  render  available  for  the  electification  of 
the  Reich  railwavs.  the  still  slumbering  water  power  of  the 
Rhine,  the  Main."  and  the  Neckar.  as  well  as  of  the  Danube, 
without  having   regard  to   the  Federal   State  frontiers. 

Wireless  Exhibition.— Corrfction— In  our  description  of 
the  exhibits  nt  the  above-named  show,  the  word  ".\ut<;>matic" 
was  included  in  the  name  of  the  Telephone  Manufacturing  Co., 
Ltd. —an  imfortunate  slip  which  we  hope  has  not  been  the 
cause  of  any  misimderetaiiding. 


Tramwav  Authorities  and  Road  Maintenance. — The  Gen- 
eral Purposes  Committ.'o  of  the  L.C.C..  in  the  course  of  obser- 
vations upon  the  second  interim  report  of  the  Departmental 
Committee  appointed  by  the  Ministry  of  Transport  to  investi- 
gate certain  matters  with  regard  to  the  taxation  of  road 
vehicles,  states  that  "  tramway  authorities  who  are  compelled 
to  maintain  that  portion  of  the  road  over  which  the  cars  travel 
sliould  be  afiorded  tiuancial  assistance  from  the  Road  Fund, 
having  regard  to  the  increased  wear  and  tear  to  which  such 
portion  of  tho  road  is  subjected  by  the  extended  use  of  both 
hea\-y  and  f ait-moving  motor  vehicles." 

PnlTerised  Fuel  in  the  United  States. — The  new  Cahokia 
plant  of  the  Union  Electric  Light  &  Power  Co.  in  St.  Louis 
will  have  its  initial  installation  of  eight  boilers  equipped 
with    pnlverised-fuel   apparatus. 

The   reasons    given    by    Messrs.    McClellan    it    Junkersfeld, 
oon.>-ultiiig  electrical  engineers,  for  the  use  of  this  fuel  are  :  — 
1. — An  annual  coal  consumption  lower  than  with  the  best 
of  a  number  of  stokers  tested  and  investigated  is  assured. 

2. — .\  net  saving  is  made  in  operating  cost  by  reason  of 
the  relative  cost  of  maintenance,  banking  and  pick-up  losses. 
ash  disposal  and  pay-roll. 

3. — Increased  operating  convenience  is  gained  both  for 
normal  load  and  for  quickly  added  loads. 

4. — The  fixed  charges  on  pulverised-fuel  equipment  and 
buildings  ;u-e  no  greater  than  those  on  .stoker  equipment  and 
buildings. 

5. — Owing  to  the  location  of  the  plant,  there  is  no  question 
of  trouble  from  stack  ash. 

(i. — Operating  reliability  of  the  equipment  is  unquestion- 
able, while  low-grade  fuel  can  be  burned  and  oil  can  be 
quickly  substituted  for  coal  if  desired. 

The  increased  efficiency  of  combustion  with  the  use  of 
pulverised  fuel  was  the  biggest  of  several  factors.  More- 
over, this  plant  is  about  20  miles  from  a  mining  region  where 
low-grade  fuel  can  be  obtained  at  about  $2.50  per  ton.  In 
the  opinion  ol  Mr.  P.  .Tunkersfeld.  .slagging  and  troubles  with 
pulverised  fuel  are  as  preventable  as  with  stokers  and  have 
been  eliminated  to  a  large  extent  by  careful  design. 

The  decision  on  the  plant  fuel  equipment  was  reached  only 
after  exhaustive  tests  and  investigations  ha.d  been  made. 
The  new  plant  will  cost  about  $6,000,000  and  will  be  built 
on  the  Illinois  side  of  the  Mississippi  at  St.  Louis.  At  pre- 
sent there  are  being  installed  two  30,000-kW  turbo-generatore. 
but  the  ultimate  development  will  consists  of  eight  sets.  The 
two  sets  are  supplied  with  steam  from  eight  boilers  of  about 
18.0(HJ  sq.  ft.  heating  surface  with  a  steam  pressure  at  the 
throttle  of  300  lb.  at  a  temperature  of  690  deg.  F. 

The  boilers  will  be  without  economieers  and  will  be  eigh- 
teen or  twenty  tubes  high,  with  a  very  deep  combustion 
chamber  specially  designed  to  burn  puverised  fuel  havmg 
about  17  per  cent,  ash  content.  The  pulverised-fuel  equip- 
ment is  part  of  the  boiler,  takes  the  same  space  and  is  ar- 
ranged hke  a  stoker  installation,  as  part,  of  the  boiler  room. 
Following  a  successful  experiment  in  operating  a  power 
plant  with  powdered  coal  as  fuel,  the  Arkansas  Light  and 
Power  Co.  plans  to  install  a  large  j)(lant  of  this  type  at 
Rnssellville,  Ark.  The  powdered-'coa/i  plan.t,  which  was. 
installed  a.s  an  experiment,  is  declared  to  be  a  complete 
euccesB. — Electrical    TT'orM. 

First  .Mercury  Boiler  and  Turbine. — The  first  commercial 
mercury  boiler  and  turbine  in  the  world  will  shortly  be  shipped 
from  the  Schenectady  works  of  the  General  Electric  Co.,  and 
uill  be  installed  at  the  Dutch  Point  generating  station  of  the 
Ilartford  (Conn.)  Electric  Light  Co.  The  mercury  turbine  is 
of  about  2.0()0-kV.\  capacity,  and  every  facility  will  be  pro- 
vided for  analysing  its  performance.  Fuel  oil  wdll  be  burned 
and  will  be  weighed  instead  of  measiured ;  recording  instru- 
ments will  be  installed  to  enable  the  energy  consumption  of 
auxiharies  to  be  .studied,  and  feed  water  and  other  items  will 
be  measured.  The  equipment  will  be  housed  in  a  26  ft.  by 
4.5  ft.  structure.  It  is  hoped  to  cut  down  the  fuel  consumption 
per  kilowatt-hour  by  approximately  50  per  cent,  by  the 
use  of  the  mercury  turbine  and  utilisation  in  steam  production 
of  heat  given  up  in  the  mercury  condensation  process.  Tlic 
general  arrangement  of  the  apiiaratus  is  to  install  a  2,000-kV.\ 
mercury  turbo-generator  on  the  top  r)f  an  oil-fired  mercury 
boiler  containing  about  30,000  lb.  of  mercury.  The  mercury 
vajKnir  at  rather  low  pressure  operates' the  turbine.  The  ex- 
haust from  the  turbine  produces  steam  in  a  modified  water 
boiler  which  will  be  introduced  into  the  steam  lines  of  the 
plant.  Mr.  W.  L.  E.  Emmet  has  devoted  years  to  the  develop- 
ment of  the  mercury  boiler  and  turbine. — South  Africa 
Engineer  and  Electrical  Review. 

Wireless  .Manufacturers  and  Traders'  Association  of  Great 
Britain. — This  recently-formed  .Association  has  a  Northern 
and  a  Southern  Section,  .'ind  is  particularly  concerned, 
at  present,  with  the  conditions  of  membor.ship  of  the  British 
Broadcasting  Co.  If  is  endeavouring  to  associate  the  "  out- 
aide  "  manufacturers  and  traders  in  a  common  effort  to  secure 
that  the  two  persons  to  be  elected  to  the  board  of  the  B.B. 
Co.,  outside  those  of  the  "  big  .six  "  which  have  promoted  it, 
shall  be  truly  representatives  of  the  radio  apparatus  manu- 
facturers and  trader.s  of  the  country.  Its  objects  are  (briefly)  : 
To  protect  and  further  the  inftreste  of  all  engaged  bona  fide 
in  the  wireless  industry;  to  prevent  the  establishment  of  a 
monopoly;  and  to  maintain  the  free  and  unfettered  right  of 
all  to  trade  without  hindrance.  The  Association  will  also  give 


commercial  ser\-ices,  and  is  to  be  registered  as  a  limited  com- 
pany (by  guarantee).  Members  will  thus  be  protected  from 
individual  liability.  The  central  office  of  the  Association  will 
be  situate  in  London,  and  membership  will  be  oi^en  to  all 
manufaeturers  of,  or  traders  in,  wireless  instruments,  parts  or 
materials,  or  persons  otherwise  engaged  in  the  wireless  in- 
dustry in  Great  Britain.  The  annual  subscription  is  £•!  '2s.,  or 
such  other  amount  as  ghall  be,  alter  the  first  annual  subscrip- 
tion, decided  upon.  The  objects  of  the  Association  are  (inter 
alia)  : 

(i)  To  protect  the  interests  of  manufacturers  and  traders 
from  onerous  or  restrictive  legislation,  and  to  make  recoimuen- 
dations  to  the  competent  authorities  whenever  necessary  for 
this  purpose; 

(ii)  To  protect  the  interests  of  manufacturei's  of  wu'eless  in- 
struments and  component  parts,  traders  in  wireless  instru- 
ments, parts  or  materials,  and  other  iwrsons  engaged  in  the 
wireless  industry ; 

_  (lii)  To  provide,  wherever  possible  and  desired,  expert  tech- 
nical advice  for  members; 

(iv)  To  protect  members  by  the  provision  of  expert  legal 
and  technical  advice  on  questions  of  patents,  infringements, 
and  licences; 

(v)  To  establish  relations  and  to  co-operate  with  kindred 
associations  in  this  and  other  countries; 

(vi)  To  act  as  a  bureau  and  a  central  source  of  information 
on  all  trade,  financial  and  commercial  matters,  and  to  provide 
status  reports  and  such  like  services.  , 

National    Association    of    Supervising  Electricians. — Tlie 

visit  of  the  Association  to  the  Lots  Road  power  station  on 
October  i'ird  was  a  decided  success.  The  party,  which  in- 
cluded Mr.  W,  E.  Highfield,  the  president  of  the  Association, 
numbered  over  60,  and,  under  the  guidance  of  Mr.  T.  D. 
Grant,  of  the  power  station,  the  party  spent  the  greater  part 
of  the  afternoon  inspecting  the  plant.  The  visit  was  of  a 
most  interesting  and  instructive  character,  and  was  fully 
appreciated  by  all  who  took  part  in  it. 

Electric  Grillers  on  Liners. — The  Cunard  liner  .4quita»!/a 
contains  electric  grills  capable  of  dealing  with  some  400  chops 
or  steaks  every  hour.  On  all  its  vessels,  the  Cunard  Co.  has 
electric  toasters.  They  are  in  the  kitchens  and  pantries,  and 
amongst  many  machines  deriving  their  power  from  electric 
motors  may  be  mentioned  potato  peelers,  dish-washing  ma- 
chines, which  eliminate  unnecessary  handling  and  smashing  of 
crockery,  mincing,  and  slicing  machines.  .An  apparatus  which 
greatly  interests  visitors  to  the  kitchens  and  bakeries  on  these 
vessels  is  the  new  "  human  hand  "  dough-making  machine, 
which  is  said  to  reproduce  the  action  of  the  baker's  hand  and 
arm  in  mixing  the  dough. 

Electric  Steel. — The  Iron  and  Coal  Trades  Review  recently 
gave  statistics  showing  the  growth  of  electrically-produced  steel. 
Prior  to  1913  steel  produced  in  this  way  was  practically  un- 
known, but  in  that  year  a  total  of  168,673  tons  was  made- 
Germany  accounting  for  about  half  of  this,  88,'.y6  tons.  Re- 
turns from  Germany  and  .Austria  were  not  available  after  the 
war,  but,  excluding  these  countries,  the  1920  production  had 
reached  777,633  tons,  the  principal  contributors  being  the 
United  States  (502,152),  Italy  (100,000),  and  Great  Britain 
(89,000).  In  1921  there  was  a  serious  decline,  the  total  being 
377.900  tons,  of  which  the  United  States  produced  169,450, 
Great  Britain,  27,100,  and  Italy,  140,000  tone. 

An  All- Electric  Country. — Some  interesting  figures  show- 
ing the  extent  to  which  electricity  is  used  in  the  United  States 
were  given  in  a  recent  issue  of  the  National  Electrugist,  the 
organ  of  the  American  contractor-dealers.  Receutly-'-ompiled 
statistics  show  that  more  than  one-third  of  the  homes  in  the 
Linited  States  are  wired  for  electricity.  Of  the  21,145,126 
houses,  7,636,409  are  wired  for  electric  service,  while  5,363,531 
are  not  wired,  but  could  be  connected  to  existing  distribution 
lines.  The  homes  unwired  and  not  yet  reached  by  distribution 
lines  number  S.145,0<.;0.  ITaere  are  about  140,000  electric 
lauges  in  use  in  the  United  States  to-day.  In  1915  there  were 
10,000.  Last  year  30,000  were  installed,  and  it  is  predicted 
that  this  year  100,000  will  be  sold. 

Appointments  Vacant. — Shift  engineer  for  the  Ipswich 
(,'orp(jration  Electricity  Supply  and  Tramway  Department; 
plumber-jointer  for  the  Harrogate  Corporation  Electricity  De- 
partment; plumber-jointer  for  the  Nelson  Corporation  Elec- 
tricity Department.     (See   our   advertisement   pages.) 

Educational. — University  of  London  :  University  College. 
— The  Calendar  for  the  1922-23  session  has  been  published, 
giving  full  particulars  of  departments,  staff,  courses, 
prizes,  and  scholarships,  &c.  In  addition  to  this,  there  are 
lists  of  successes  in  the  several  faculties,  a  roll  of  Fellows, 
and  a  mass  of  other  information  of  a  varied  character. 

South  Africa. — A  portion  of  the  new  Cape  Technical  College 
was  opened  on  October  7th,  following  upon  the  closing  of  the 
Salt  River  Technical  Institute.  £10,000  has  recently  been 
voted  by  the  Union  Government  towards  equipment,  and  it 
is  expected  that  an  official  opening  ceremony  will  take  place 
next  year. 

The  New  President ;  k  Corrfxtion.— We  regret  that  in 
our  article  on  the  career  of  Mr.  Prank  Gillj  President  I.E.E.. 
last  week  an  error  occurred  in  respect  of  his  present  position, 
which  should  be  described  as  "  European  engincer-in-chief  to 
the  International  Western  Electric  Co." 
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Automatic  Train  Control.— The  case  for  automalic  train 
control  receives  lurtber  support  ic  Major  G.  L.  Hall's 
report  to  the  Ministry  of  iransport  upon  the  accident  near 
Gravesend  in  August  last,  in  which  hve  men  were  killed  and 
17  injured,  apart  Uom  shock  and  minor  injuries  in  other  cases. 
Major  Hall  lays  the  primary  responsibility  for  the  mishap 
upon  the  driver  of  the  train  which  was  run  into  by  a  hght 
eugme,  staling  that  only  a  perfunctory  observation  of  the 
-ignal  cfluld  have  been  made.  Blame  is  also  attaehed  in  a  less 
degree  to  the  lireman,  and  to  a  signalman  who  pulled  off  the 
jjlatform  startmg  signal  before  the  second  train  arri\-ed,  the 
section  ahead  being  still  occupied.  Major  Hall  concludes  his 
report  as  follows  :— "  The  ease  is  a  typical  example  of  the  class 
of  accident  preventable  by  automatic  train  control  in  the  form 
of  a  definite  train  stop  at  the  signal  concerned ;  upon  obedience 
to  which,  governing  as  it  docs  the  admission  of  a  train  to 
the  .section  ahead,  the  security  of  the  absolute  block  system 
hugely  depends." 

Gas  on  Trains. — Last  Saturday  an  accident  occurred  on 
one  of  the  i'aris  submban  railways,  in  a  tunnel,  three  coaches 
being  derailed ;  the  gas  reservoirs  of  an  overturned  coach  were 
ruptured,  and  the  wreck  was  quickly  set  ablaze.  Fortunately 
the  passengers  were  able  to  escape,  those  who  were  pinned  by 
broken  timbers  being  rescued  before  the  flames  reached  them. 

Electric  Sliip  Propulsion — In  the  course  of  a  paper  on  the 
subject  of  ship  propulsion,  before  the  North-Eastern  Section  of 
the  Junior  Institution  of  Engineers,  at  J\ewcastle-on-Tyne, 
Mr.  J.  Calderwood  said  :  Electrical  methods  of  speed  reduction 
for  turbmes  are  in  successful  operation.  Although  it  is  some- 
times strongly  advocated,  electric  di'ive  with  internal-combu.s- 
tion  engines  does  not  seem  to  be  at  all  suitable  for  the  propul- 
sion of  a  ship,  except,  possibly,  for  services  of  a  very  unusual 
kind  (such,  lor  example,  as  cable  steamers,  where  the  ship  has 
often  to  run  at  a  si)eed  of  from  i  to  '2  knots  for  a  considerable 
length  of  time),  in  sucli  a  case  the  adoption  of  oil  engines 
with  electric  drive  would  show  great  advantages  in  economy, 
as  a  large  engine  running  very  slowly  is  exceedingly  inefficient, 
whereas  with  electric  drive,  three  generators  might  be  sup- 
plied, one  of  which  could  alone  take  the  whole  load  of  ship 
propulsion,  an  electric  cable  engine,  and  electric  auxiliaries 
when  laying  ca}jles,  and  when  running  at  full  speed  all  three 
generators  could  be  in  use.  Such  a  system  would,  of  course, 
requu'e  diiect-eurrent  generators  and  variable-speed  motors. 
For  all  ordinary  services,  the  direct-connected  oil  engine  shows 
great  advantages  over  the  electric  drive,  except  possibly  in  the 
matter  of  weight,  and  in  this  respect  it  does  not  appear  that 
there  will  be  much  diilerence  between  tiie  two  systems  of  pro- 
pulsion. The  main  disadvantage  of  the  electric  drive  is  that, 
in  order  to  reduce  weight,  high-speed  oil  engines  are  used. 
The  high-speed  oil  engine,  when  mounted  on  a  solid  concrete 
base,  is  a  very  reliable  and  good  power  producer,  but  when 
mounted  in  an  exceedingly  flexible  structure,  such  as  a  ship, 
the  case  is  very  different.  The  vibration  from  a  comparatively 
small  high-speed  engine  is  very  unpleasant,  and  when  several 
such  engines  of  large  size  are  running  together — probably,  too, 
at  slightly  dill'erent  speeds — the  vibration  would,  it  is  to  be 
feared,  be  very  bad,  and  would  almost  certainly  make  the 
engines  themselves  unreliable  and  cause  defects  in  the  ship's 
structure. 

The  turbine  electric  drive  appears  to  be  able  to  justify  itself 
to  a  greater  extent  than  can  the  oil  engine  electric  drive,  but 
even  in  this  case  it  can  show  no  real  advantage  over  the  geared 
turbine,  while  the  greater  complication  must  increase  both 
first  cost  and  running  cost:  and  its  adoption  can  only  be  justi- 
fied in  the  case  of  special  types  of  turbine,  such  as  the  Ljung- 
strom,  which  are  not  suitable  for  a  mechanical  drive,  but 
which  show  such  high  efficiencies  as  to  make  theii'  adoption 
desirable  from  the  point  of  view  of  fuel  economy.  With  a 
turbo-electric  drive  alternating  current  must  be  used,  due  to 
the  high  speed  most  suitable  for  the  turbines;  this  makes  a 
variable-speed  motor  impossible  (unless  more  than  one  field 
winding  is  used,  which  can  give  two  or  more  definite  speeds) 
and  speed  variation  must  be  obtained  by  variation  of  the 
generator  speed,  w-hich  takes  from  the  electric  drive  one  of  its 
main  advantages,  namely,  the  possibility  of  constant-speed 
generators  and  control  of  the  ship's  speed  by  alteration  of  the 
motor  speed. 

As  a  result  of  troubles  w'ith  steam  deck  machinery,  electric 
winches,  capstans,  Ac,  are  coming  into  more  conuuon  use  and. 
though  the  majority  of  sea-going  engineers  seem  to  have  an 
intense  dislike  of  electrical  machinery  in  the  engine-room, 
there  axe  few  who  would  not  be  very  thankful  for  the  sub- 
stitution of  electricity  for  steam  on  deck. 

The  engine-room  auxiliiiries  vary,  of  course,  with  the  type 
of  main  machinery  installed. 

The  installation  of  electric  au.xiliaries  is  now  becoming 
common,  particularly  in  the  ease  of  oil-engined  vessels,  as  with 
them  the  presence  of  a  donkey  boiler  to  supply  steam  to  the 
auxiUaries  adds  to  both  weight  and  cost  of  the  machinery. 
The  generators  in  such  jhips  are  usually  oil-engine  driven. 
When  electric  auxiliaries  are  used  on  a  steam  installation,  the 
generator  is  driven  either  by  a  high-speed  steam  engine  or  by 
a  striall  geared  turbine :  the  latter  makes  a  much  neater  job, 
but  is  often  objectionable  because  of  the  noise  alw-ays  made  by 
small  turbiues  which   run  at  a   very  high   speed. 

It  has  been  usual  up  to  the  present  to  fit  direct-current 
Renerators  and  motors,  but  alternating  current  would  seem  to 
be  preferable  from  many  points  of  view;  an  induction  motor 


is  much  more  reliable  in  the  hands  of  engineers  not  thoroughly 
conversant  v,  ith  electricity  than  is  a  direct-current  motor,  with 
its  ojiiimutator,  brushes,  &c.  Alternating  current  is  also  desir- 
able from  the  point  of  view  of  economy  in  first  cost,  as  both 
generators  and  motors  are  much  cheaper  than  those  of  the 
direct-current  type.  Electric  auxiliaries  do  not,  as  is  generally 
8upiK>sed,  make  any  great  saving  in  steam  consumption,  their 
advantage  being  principally  reliability  and  simphcity  of  opera- 
tion. As  the  driving  of  reciprocating  pumps  through  gears  by 
an  electric  rnotor  is  not  a  particularly  nice  arrangement,  the 
use  of  centrifugal  pumps  for  all  purposes  is  becoming  more 
common,  but  tliere  is  still  much  to.be  known  of  these  pumps 
before  they  can  be  adopted  with  safety.  It  is,  therefore, 
usual  to  supply  steam  stand-by  pumps,  in  case  the  electric- 
ally-driven centrifugal  pumps  fail  to  perform  as  they  should 
when  unfavourable  conditions  arise. 

A  Sound  Election  "  Slogan." — "  Electric  light  for  every 
householder!  "  is  one  of  the  election  cries  of  the  Labour  can- 
didates at  the  municipal  elections  in  Poplar.— Eufiiinf;  Newa. 

A  Large  Colliery  Winder. — Correction.— In  our  note  on 
this  sul)ject.  on  p.  .562  of  our  is.sue  of  October  -iOth,  the  motor 
was  referred  to  as  a  synchronous  induction  motor;  this  type 
is  obviously  unsuitable  for  winding-engine  service,  and  the 
word  "  synchronous  "  should  have  been  omitted. 

Correct  Industrial  Illumination. — The  accompanying  illus- 
tration is  a  reproduction  of  an  actual  unretouched  night  pho- 
tograph of  a  very  successful  installation  of  Benjamin  reflec- 
tors recently  completed.  It  represents  the  raw  materials 
stores  at  the  new  factory  at  Willesden  erected  for  Messrs. 
Stndebaker.  Ltd.,  the  manufacturers  of  the  well-known  auto- 
mobile of  that  name.    The  absence  of  both  glare  and  objec- 


COKRECT     InDUSTRUL     ILLUMINATION. 

tionable  shadows  will  be  apparent,  the  result  being  practically 
equivalent  to  daylight  intensity.  Messrs.  Benjamin  Electric, 
Ltd.'s  R.L.M.  dispersive  reflectors  were  mainly  employed 
with  300-watt  gasfilled  lamps,  while  in  the  main  bay  of  the 
.'-hops  concentrative  reflectors  were  used  with  .500-watt  gas- 
filled  lamps. 

Miners'  Lamps. —  The  inquiry  into  the  explosion  at  Haii; 
Pit.  Whitehaven.  Cumberland,  on  September  5th,  when  39 
miners  lost  their  lives,  was  opened  on  October  9th.  Mr.  Alex- 
ander Miller,  the  under-mauager,  cross-examined  by  Mr.  H. 
Smith,  acting  president  of  the  Miners'  Federation,  agreed  that 
since  the  accident  he  had  come  to  the  conclu.sion  that  it  would 
be  a  gdiui  thing  to  supply  every  miner  with  a  flame  safety 
lamp.  Mr.  Smith  iiuoted  the  regulation  which  provides  that 
every  workman  at  the  face  of  the  coal  shall  carefully  examine 
tlie  place  before  starting  work,  and  asked  how  the  miners 
could  do  that  if  they  had  no  flame  safety  lamp.  .-V  miner  could 
not  examine  for  gas  with  an  electric  lamp.  Mr.  Miller 
replied  that  if  a  miner  had  any  fear  of  gas  he  had  only  to 
call  one  of  the  deputies  to  examine  the  place  fur  him.  Every 
miner  bad  an  electric  lamp.  Mr.  Smith  :  You  admit,  then, 
that  you  failed  to  carry  out  this  clause? — Mr.  Miller:  Tlie 
deputy  could  always  have  been  called.  Questioned  by  Mr.  F. 
A.  Macquisten,  K.C.,  M.P.,  who  appeared  for  the  colliery  com- 
pany. Mr.  Miller  considere.d  that  oil  lamps  were  moi'e  danger- 
ous than   electric   lamps. — Daily    i[ail. 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers. — East  Midlvnd 
Scb-Cf.ntue.— The  following  are  the  subjects  of  the  meet- 
ings being  held  during  the  lO^i-iS  session  : — Noveinl>er 
'21st.  "  St>me  Recent  Research  in  Electrical  Ensfineer- 
inc."  b\  Trof.  W.  Cramp.  D.S<-. :  December  IWi.  sb^-t 
papers  liy  Students  of  the  Institution:  January  9th.  1033, 
"  Starters  and   Controllers    for    Electric    Motors,"    by    Mi. 


634 


THE     ELECTRICAL     KEYIEW.     [Vol.91.    No.  2,345.  November  3,  1922. 


0.  C.  Dinerman;  Jmuary  30th,  "The  Transmission  of 
Power  by  Und.M-rmin.i  Cables  at  100.IX10/150.IX)0  volts,"  by 
Major  A.  M.  Tavlor:  February  iJOth,  short  papers,  arranged 
by  Mr  0.  Sutton:  March  13th,  ■■Automatic  Telephones," 
bv  Mr.  E.  A.  Laidhw;  April  10th.  ■■  Problems  of  High-Speed 
Alternators  anii  their  Solution."  by  Mr.  .T.  Roeen;  May  1st, 
■■  \n  Electric  Hannonic  Analvser,"  bv  Prof.  Miles  NValker, 
D.Sc. 

South  Minr.AKn  Centre. — The  annual  dinner  will  be  held 
at  the  Grand  Hotel  on  November  '2-lth.  The  following  gentle- 
men have  alreadv  definitely  promised  to  attend  and  take 
part  in  the  proceedings:  Mr.  F.  Gill,  O.B.E.  (President 
I.E.E.);  the  Lord  Mayor  of  Birmingham  (Alderman  David 
Davis);  the  Rt.  Hon.  .Austen  Chamberlain.  M.P. ;  the  Princi- 
pal of  Birmingham  TTniversitv  (Mr.  W.  Grant  Robertson. 
M.A..  C.V.O.h  Mr.  Neville  Chamberlain,  M.P. ;  Mr.  Hugo 
Hirst,  and  other  well-known  gentlemen. 

The  following  meetincs  have  been  arranged  :  Noveni- 
lier  loth.  "  Equivalent  Temperature  Tests  on  the  Various 
Types  of  Electrical  Machinery."  by  Dr.  Kabn:  December 
13th.  "  Possibilitie-s  of  Transmission  bv  Underground  Cables 
at  100.000 a .^O.iW  Volts."  by  Major  A.  M.  Taylor;  January 
lOth.  "  Technical  Research  with  .special  reference  to  Elec- 
trical Emjineering  Development."  by  Mr.  W.  Wilson.  M.Sc. ; 
.Tannary  25tb.  ioint  meeting  with  local  branches  of  the  Insti- 
tution of  Civil  and  ^[echanical  Engineers;  March  14th, 
"  ^^ete^ing."  by  Mr.  W.  Lawson. 

Prof.  W.  Cramp,  chairman  of  the  Centre,  .  delivered 
his  presidential  address  before  a  large  audience  at  Birming- 
ham on  October  26th.  To  begin  with,  the  chairman 
paid  a  sterling  tribute  to  the  work  of  the  late  Prof.  Gisbert 
Kapn.  Turning  to  the  Institution  itself.  Prof.  Cramp  said  that 
in  the  early  days  the  Council  consisted  of  the  best  of  the 
profession — able  men.  proved  beyond  all  question.  Now.  the 
Council  published  a  list  .showing  what  intere.st  each  member 
represented.  That,  to  him,  was  utterlv  and  fundamentally 
wrong.  It  led  to  a  controversy  on  every  important  matter, 
the  ouestion  invariably  being,  not  what  was  richt  and  best 
for  the  profession  as  a  whole,  but  which  interest  could 
secure  the  most  influence.  The  result  was  very  apparent. 
Witness  the  change  from  10  to  o  per  cent,  in  the  retention 
payment  under  the  model  conditions.  Here  was  a  victory  for 
the  manufacturing  interest.  Or,  again,  consider  the  narrow- 
escape  from  hampering  standardisation — almost  from  world- 
wide derision — in  the  proposal  pressed  forward,  and  nearly 
published,  to  adopt  a  form  of  fuse-holder  suiting  certain 
"  interests,"  and  excluding  one  at  least  of  the  best  holders 
then  made.  With  what  ioy  would  the  prevailing  interests 
have  greeted  their  victorious  representative  on  the  commit 
tee.  and  with  what  crrievous  humility  must  the  rest  of  them 
have  received  a  decision  so  dishonourable.  Yet,  what  other 
phenomenon  could  they  expect  if  around  the  neck  of  every 
niember  of  the  Council  they  placed  a  large  label  denoting  the 
interest  he  was  there  to  represent,  and,  presumably,  to 
.vrve.  There  was  bu)  one  way  to  escape  this  Tammanv 
disease — namely,  to  call  upon  all  nieiiibers  in  the  Council 
Chamber  to  forget  evervthing  but  that  they  were  lupmbers 
of  the  Chartered  Institution,  cnlled  focether  for  the  advance- 
ment of  encineering  science.  Thev  must  also  beware  of  falling 
from  the  lofty  objects  of  the  Institution  to  the  position  of  a 
tr^de  defence  organisation.  In  conclusion,  the  chairman 
advocated  the  encouragement  and  extension  of  the  territorial 
Centres  and  a  much  more  generous  treatment  of  tbe=e  finan- 
ciallv:  '■o-o'iera  1  ion  and  if  possible,  fusion  with  other 
engineering  institutions  ultimately  to  form  one  great  Engli.sh- 
spfakinc  In.stitute   of  Engineers. 

LiVERPOOt.  SrB-GENTRE.— The  following  are  the  present 
arrangements  for  the  current  session :  November  fith. 
Address  by  the  Chairman.  Mr.  B.  We.lbourn  :  November  13th, 
■'  Wireless  Broadcasting,"  by  Mr.  A.  P.  M.  Fleming.  C.B.E. ; 
November  27th.  "  The  Improvement  of  Power  Factor."  hy 
the  late  Dr.  Gisbert  Kapp  (to  be  read  by  Prof.  Miles  Walker. 
D.Sc);  December  11th.  "Domestic  Load  Building."  bv  Mr. 
W.  A.  Gillott;  .Tanuar\'  1.5th.  1023,  "The  Possibilities  of  Trans- 
misfHon  by  Underground  Cables  at  100,000/1.50.000  Volt,s," 
by  Major  A.  M.  Taylor;  February  7th.  "  Electrical  Pro- 
pulsion of  Ships."  by  Mr.  R.  S.  .lohnson  (joint  meeting  with 
the  Liverpool  Encineering  Society);  February  19th.  March 
I9th,  and  .^nril  ICth,  Subjects  to  be  announced  later;  .\pril 
30th,  Annual  general  meeting  and  smoking  concert. 

Association  ol  Mininii  Electrical 'Engineers. — At  the  open- 
ing meeting  of  the  Midland  branch  on  October  2fith,  at 
Nottingham,  Mr.  A.  W.  Williams,  of  Nottingham,  wag  the 
principal  speaker.  He  expressed  the  view  that  those  who 
were  concerned  in  work  connected  with  electricity  supply 
would  need  in  future  to  pav  greater  attention  to  the  proper 
allocation  of  blame  for  accidents  alleged  to  have  been  caused 
by  electricity,  nh'inr  them  in  categories  showing  those 
which  were  pr'v.  .  i  '  1.  ;.nd  those  which  were  not.  He 
thought  the  iinn.'  '  ■  pn-t  had  clearly  proved  that 
electrical.  mechani<  ai  and  mining  engineers  must  work 
hand  in  hand,  so  as  to  incr^ricp  the  output  per  man  of  the 
mines.  becauBC  it  was  thp  low  output  which  seemed  to  have 

crept  into  the  indu.'tr- "-    '-  i-n'tant  low  effit-iency,  that 

retaned  progress. 


Royal  Society  ol  Arts. — The  arrangements  for  the  present 

session,  which  opens  on  Wednesday,  November  8th,  at 
S  p.m.,  with  an  address  by  the  chairman  (Lord  Askwith)  on 
'■  The  Value  of  Strikes  and  Lockouts,"  include  the  following 
papers : — 

Xovtinbfr  iriK.— "  Thf  Development  of  Water  Power  in  India,"  by  Mr.  J.  \V. 


It,"  by  Baillie  VV 
Coal    and    Lignil 


■'t 


.Applications,"  by  Major 
Improvements    in  Steam    Turbines," 


.Me 
November  22nd. — "  The  Eco.iomy  of  Smoke  .Abatemei 
.November    27th,     December    4th     and    11.—"  Brown 

Prof.    \V.  A.  Bone.  F.R.S. 
November   29th.—"  The  Hot-wire    Microphone   and    it: 

W.    S.    Tucker. 
.\pril    30th,    Mav    "th    and    14th.—' 

by   Mr.   S.   S.   Cook. 

The  following  papers  are  to  be  read  after  Christmas  :  — 

,Mr.   C.    R.    Darling:     "Electrical-resistance   Furnaces   and    Their    Uses." 
Prof.   VV.   A.   Bone,  F.R.S.  :    "  Recent  Developments  in  Surface  Combustion." 
Sir  Richd.  A.  S.   Redmavne :     "  The     Base    Metal     Resources  of   the     British 

Empire." 
Mr.    K.    \V.    Church,    F.R.S.  :     "  Electrification   of   the    Indian   Coalfields." 

Liverpool  Engineering  Society. — The  first  ordinary  meet- 
ing of  the  session  was  held  at  the  Royal  Institution  on 
November  1st,  when  the  President  (Prof.  T.  B.  Abell)  de- 
livered his  inaugural  address. 

Amongst  the  papers  to  be  read  during  the  session  ar©  the 
following  :  — 

December   loth.—"  Water   and   Water    Power,"  by    Mr.   D.    H.   Thomson, 
lanuary  24th.  1923.—"  Wave  Transmission  of  Power,"  bv  Mr.   W.  Dinwoodie. 
January  25th    or    February  1st.— Annual   dinner. 

l->brunry    "th.— "  Electric    Propulsion  ol    Ships,"  by   Mr.   R.  S..  Johnson. 
February   21st.—"  High-ratio   and    High-speed    T/-ansmission    Gears,"   by.    Mr. 

J.    J.    Clark. 
March  "th.— "  Hardening  of  Steel,"  by   Prof.   C.  A.   Bannister. 
March   21st.—"  Standardisation  of  Ships'  Fittings."  bv   Mr.  C.  Le   Maistre. 
April  4lh.— "  The  Combustion  of   Fuel."   by    Prof.  G.'  E.   .Scholes;     and    '.' Con- 

siderations     in     Design    and    .Application    of    Surface    Heaters,"    by 

Mr.    B.    Stephenson. 
April    18th.—"  Rating  of   Machinery."  by   .Mr.   E.  W.   Pierce. 

Wireless  Society  of  London. — .\t  the  meeting  of  the  So- 
ciety, held  on  October  '2.5tli.  the  announcement  was  made 
that  H.R.H.  the  Prince  of  Wales  had  consented  to  become 
the  Patron  of  the  Wireless  Society  of  London  and  its 
affiliated  societies. 

Edinburgh  Electrical  Society. — At  a  meeting  of  the  So- 
ciety, held  in  the  Philo-sojihical  Institute,  on  October  •27th, 
Mr.  J.  G.  Burchell,  .'V.M.I.E.E.,  read  a  pai>er  entitled  '■  Elec- 
tric Lighting  Plants  for  Country  Houses."  The  author 
outlined  the  variety  of  problems  met  with  in  fulfilUng 
the  requirements  of  modern  detached  installations,  and 
described  in  detail  typical  plants.  He  considered  the  quali- 
ties of  automatic,  semi-automatic,  and  hand-ojierated  engine 
and  water-power  sets.  The  paper  was  illustrated  by  slides 
and  diagrams. 

Institution  of  Civil  Engineers. — On  October  27lh  H.R.H. 
the  Duke  of  Connaught  unveiled  the  Institution's  memorial 
to  those  of  its  members  (346)  who  fell  in  the  Great  War. 
The  memorial  takes  the  fonn  of  a  cast  bronze  figure  of  St. 
George  fl.anked  by  six  panels  bearing  the  names  of  the  ((ead. 
It  looks  down  from  the  main  staircase  into  the  hall,  anil  the 
architect  of  the  building.  Mr.   James  Miller,   designed  it.  . 

The  Duke  of  Connaught  mentioned  that  of  a  membership 
of  9,000  a  total  of  3.000  joined  the  services.  The  dedication 
was  pronounced  by  Bishop  Ryle.  Dean  of  Westminster,  anil 
a  number  of  R.E.  bandsmen  played  Chopin's  Marche 
Funehrc.  which  was  followed  by  the  sounding  of  the  "  Lait' 
Post  "   and  "  Reveille." 

Society  of  Chemical  Industry. — A  paper  on  "  The  De- 
Watering  of  Peat  by  Pressure  "  will  be  read  by  Prof.  J.  W. 
Hinchley  in  the  Smoking  Room  of  the  Chemical  Industry 
Club.  London.  S.W.  1,  on  November  10th.  Everyone  in- 
terested, whether  a  member  of  the  Club  or  of  the  Chemical 
Engineering  Group,  will  be  cordially  welcome,  as  the  pajier 
deals  with  a  method  of  reducing  the  water  content  of  peat  by 
mechanical  means,  and  will  be  illustrated  by  quantitative  data, 
diagrams,  slides,   and  samples. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineen,  whether  connected 
luHh  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  ELECTRICAL  Review  posted  as  to  their 
movements . 

Mr.  H.  C.  Appledv,  power  plant  speciahst  and  consulting 
engineer  to  the  Bradford  Dyers'  Association  of  Bradford,  is 
.shortly  leaving  this  country  to  take  up  a  post  as  power  plant 
-.prcialist  and  steam  efficiercy  engineer  with  a  large  firm 
in  South  America.  There  wore  over  350  applications  for  ths 
|iosition. 

M«.  Harry  Richardson,  who  was  engineer  to  Dundee 
Eli'ctricity  Department  for  twenty  years,  has  been  presented 
v.'ith  a  gold  wristlet  watch  and  otner  gifts  by  the  Town 
Gmmcil  on  the  occasion  of  his  removal  to  r;ondon.  A  high 
triliute  was  paid  by  the  Lord  Provost  to  Mr.  Richardson's 
abilities.       Mr.  Richardson,  in  reply,  said    the    department 
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sould  not  be  in  better  hands  than  those  of  his  Successor,  Mr. 
Bishop,  and  its  continued  success  was  assured.  The  staff  ot 
the  departnaent  presented  Mr.  Kicbardsou  with  a  leather- 
covered  steel  attache  case,  &c.  Replying,  he  said  it  was  the 
team  work  among  the  men  in  the  department  that  had 
assisted  him  in  hjs  advancement. 

Mr.  E.  Harwood,  a  member  of  the  stall  of  the  Oxford 
Electric  Co.,  recently  received  a  presentation  of  a  wallet 
containing  Treasury  notes  upon  his  retirement  after  thu-tv 
years'  service  with  the  company.  Sir  ileury  Mance,  the 
chairman,  made  the  presentation,  and  the  chief  engineer, 
Mr.  F.  R.  Francis,  presided. 

Mb.  Michael  Flanneky  has  been  appointed  manager  of  the 
Nenagh  (Co.  Tipperary)  Gae  &  Electricity  Supply  Corpora- 
tion. 

Mr.  H.  H.  Casse,  who  has  been  connected  with  the  active 
management  of  the  business  of  Chas.  Bell,  Ltd.,  of  Bradford, 
lor  fourteen  years,  has  been  appointed  a  director  of  the 
company. 

Mr.  a.  G.  M.  Dickson  has  been  elected  a  director  of  the 
Chile  Telephone  Co. 

Now  appointments  to  the  Ministry  which  the  King  has 
approved  include  the  following : — Postma.ster-General,  Mr. 
Neville  Chamberlain;  parliamentary  .secretary,  Overseas  Trade 
Department,  Sir  \V.  Joyn.son-Hicks ;  parliamentary  secretai'y, 
Board  of  Trade,  Lord  Wolmer;  and  parliamentary  secretary. 
Office  of  Works  and  Transport,  Col.  Wilfrid  .4.shley.  An 
a.ssistant  Postmaster-General  has  not  yet  been  appointed. 

Mr.  J.  A.  Robertson,  consulting  engineer,  who  was  taken 
suddenly  ill  on  October  6th  at  Edinbm-gh,  while  on  a  visit 
there  with  a  deputation  of  the  Salford  Electricity  Committee, 
and  has  since  been  laid  up  in  a  nursing  home,  is  now  pro- 
gressing favourably,  and  hopes  to  be  back  at  business  in  the 
course  of  two  to  three  weeks. 

Mr.  a.  S.  Hampton,  M.T.E.B.,  the  chairman  of  the  Scottish 
Centre  of  the  Institution  of  Electrical  Engineers    is  electrical 


Mr.  a.  S.  Hampton, 
Chairman  of  the  Scottish  Centre,  I.E.E. 

engineer  and  telegraph  superintendent  to  the  Caledonian 
Railway  Co.,  Glasgow.  He  assumed  that  position  in  1920, 
having  previously  held  the  appointment  of  assistant  to  his 
predecessor  in  the  post  for  a  period  of  about  ten  years. 

Mr.  E.  C.  H.  Handcock,  the  present  chairman  of  the  IrLsli 
Centre  of  the  Institution  of  Electrical  Engineers,  is  an  Irish- 
man— a  native  of  Clones,  Co.  Fermanagh.  He  received  his 
technical  training  at  the  Finsbury  Technical  College,  and  upon 
leaving  that  institution  entered,  in  1900,  the  Meter  Depart- 
ment of  the  British  Thomson-Houston  Co.,  Txmdon,  After 
gaining  experience  in  the  various  testing  departments  of  the 
company,  he  left  this  country  for  the  United  States,  where 
he  entered  the  service  of  the  Boston  Elevated  Railway  Co., 
and,  later,  that  of  the  General  Electric  Co.  In  1905  he  re- 
turned to  the  British  Thomson-Houston  Co.  aa  chief  of  the 
turbine  testing  department,  where  he  superintended  the  test- 
ing  of  all    t^e  company'*   luree  machine*.    H«    wm  then 


appointed  as  engineer  to  the  Glasgow  branch,  and  in  1912 
was  requested  to  open  up  an  office  for  the  company  in 
Dublin,  and  to  take  charge  of  its  Irish  business.  He  remained 
in  ^his  pofiition  until  quite  recently,  when  he  secured  an 
mterest  m  the  W.M.  Engineering  Co.,  a  concern  which  aims 


ihr    CMege    Sludic 

Mr.  E.  0.  H.  Handcock, 
Chairman  of  the  Irish  Centre,  I.E.E. 

at  freeing  the  Irish  electrical  industry  from  dependence  upon 
Liutside  sources.  Mr.  Handcock  haa  been  responsible  for  the 
electrification  of  a  number  of  important  industrial  works  iu 
1  leland. 

Wills. — Mil.  A.  E.  Marlow,  a  director  of  the  Northampton 
pjlectric  Light  &  Power  Co.,  Ltd.,  the  Rushden  &  District 
Klectric  Supply  Co.,  Ltd.,  and  of  the  WelUngborough  Electric 
Supply  Co.    Ltd.,  left  ^169,971. 

Mr.  W.  H.  Mathias,  a  director  of  the  Treforest  Electrical 
Consumers'   Co.,   left  i'514,167. 


NEW     COMPANIES     REGISTERED. 


Bower  Electric,  Ltd.  (185,066). — Private  company.    Regis- 

I.  led  October  17th.  Capital  £30,000  in  £1  sharts.  To  carry  on  the  business 
of  electrical  engineers,  manulaclurers,  and  Vendors  of,  and  dealers  in  electrical 
.ipparatus,  machines,  and  accessories,  &c.  The  subscribers  (each  with  one 
*hare)  arc  :— J.  B.  Bower,  17,  Church  Lane,  Merton  Park,  Wimbledon.  S.W.IO. 
engineer;  A.  A.  Henley,  "  Oak  House,"  The  Mount,  Sjdcnham,  S.E.26,  incor- 
porated accountant.  The  first  directors  arc  ;  j.  B.  Bower  (managing  and  per* 
anent  director)  and  others  appointed  by  the  subscribers.    Qualification  of  per- 


:  directors,  om-  share;    nl  other  diri^tors,  100  ord 
office  :  15,  Kingston   Road,   VVimble<k)n,   S.W. 

Blectrix,  Ltd.   (185,291). — Private    company 

October   26th.       Capital,    flOO    in  £1  shares.       To   carry   c 
f.iectricians,   electrical  and  mechanical  engineers  and  contr.icti 
v.l,   and  dealers  in  all  apparatus  and   appliances  for  use   in  c 
generation,    distribution,    supply,   accumulation,    and   employ 
Jtc.     The    first    directors    are  :— S.     B.      Hendi 


Registered 

Registered 

the  business  of 
s,  manufacturer* 
nection  with  the 
nt  of  electricity, 
Koseland."     Wivelsfield 


ne  House,  42,  Newgale  Street. 
B.    Gee   &  Co.,   15,    Copthall 


vards  Heath,   Susi 
I'-.C.l.    Oualification  :  20  shares.    Solicitors: 
.Avenue,  "'E.C.2. 

Richard     Whaley,     Ltd.     (185,293). — Private    company. 

Ri-gistcred  October  26th.  Capital,  £1,000  in  £1  shares.  To  acquire  the  busi- 
ness carried  on  by  R.  Whaley  at  Leyway  Engineering  Works,  New  Islington. 
Manchester,  and  to  carry  on  the  business  of  manufacturers  of,  and  dealers  in 
w  ireless  apparatus  and  instruments,  &c.  The  first  directors  are  : — R.  Whaley, 
U,  Park  Street,  Clayton,  Manchester;  N.  B.  Sims,  "The  Lindens."  M, 
Linden  Road.  Levenshulme,  Manchester  (both  permanent,  subject  to  holding 
mfO  shares  each).  Remuneration  as  fixed  bv  the  company.  Secretary  :  N.  B. 
Sims.     Registered   office  :  Leyway    Radio  Works,    New  Islington,   Manchester. 

Waltons   (Liverpool),    Ltd.    (185,226). — Private  companv. 

Registered  October  24th.  Capital,  £100  in  2s.  shares.  To  .acquire  the  buslne'ss 
of  W.  H.  Walton,  carried  on  at  38,  Beau  Street,  Liverpool,  relating  to  the 
manul.icture  and  sale  of  high  resistances  under  P/P.20,506/22  and  any  im- 
provements thereon,  and  to  carry  on  the  business  of  motor,  electrical,  mechani- 
r.il,  wireless,  and  general  engineers,  &c.  The  permtlnent  directors  are: — 
W.  H.  Walton,  61,  Avondale  Road,  Southport;  W.  R.  Atkinson.  Sephton 
House,  Liverpool  Road.  Great  Crosbv.  Qualification  :  £10  shares.  Secretary  : 
A     D.    Dean.     Registered   otfice :  28,   E:xchangc  Street   East,    Liverpool. 

Runbaken  Magneto  Co.    (Scotland).  Ltd.  (12,388).— Pri- 

v.ite  company.  Registered  in  Edinburgh,  October  11th.  Capital,  £4.000  in 
£1  shares.  To  take  over  as  o  going  concern  the  business  of  electrical  ignition 
specialists  and  repairers  carriwi  on  bv  F.  Murray  &  Co.,  at  136.  West 
Nile  Street,  Gl.isRow.  The  first  directors  are:— J,  H.  Runbaken,  "  Maryvale," 
Hill  Top,  Wilmslow,  Cheshire,  companv  director;  P.  Forrester,  "  Balloch- 
niyle."  Blundellsands,  Liverpool,  company  director:  S.  H.  Flynn,  7,  Bealty 
Road,  Southport;  F.  W.  Murrav,  34,  Bath  Street.  Glasgow,  motor  accessory 
factor.  Qualification :  100  ihare*.  Register^  oflic* :  134,  We«t  Nllt  Stmt, 
Glasgow, 
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Markes,  Ward  &  Co.,  Ltd.   (185,204).— Private  company. 

Kc^islcrcd  Oclober  23rd.  Capital,  £2,000  in  fl  shares.  To  carry  on  the 
business  of  merchants,  manufacturers,  agents  or  factors,  manufacturers  of,  and 
dealers  in  glass,"  porcelains,  metals,  carbons,  wire  cables,  conductors,  motor- 
car accessories  and  materials,  machiner\,  lamps,  electrical  goods  and  apf).ira- 
tus,  ic.  The  first  directors  are  :— P.  D.  Morris  (chairman),  6.  Canonburv 
Gro\-«.  Islington.  N.l;  A.  S.  Markes,  "  Nokomis,"  Beach  Rood,  Shorehain; 
J.  \V.  W.ird.  IS.  Sherrifl  Kcid.  West  Hampsiead,  X.\V.6;  E.  E.  Morris. 
Church  Road,  .\shiead.  Surre>.  Qualification  :  £100.  Remuneration  (except 
managing  dir^lor  or  joint  managing  director)  a>  fi\ed  hv  the  companv.  Secre- 
tary :  H.   n.  Clark.     Registered   office  :  SSgO,   High   .Siriet.    Islington',  N.l. 

Thomas   Wood  &  Co.,    Ltd.  (18.5,208).— Private  companv. 

Registered  October  23rd.  Capital.  £300  in  £1  shares.  To  carry  on  the 
business  o(  electrical  and  general  engineers,  ic.  The  first  directors  arc  :  — 
r.  Wood,  18,  High  Street,  Cheadle.  Cheshire;  Ada  M.  Wood,  18,  High  Street, 
Cheadlc,  Cheshire.  Remuneration  as  fixed  bv  the  company.  Secretary- ;  T. 
Wood.    Registered   office  :  18,    High    Street,    (Sheadle,    Cheshire. 

Pryco,      Ltd.    (185,187), — Private    companv.      Registered 

October  21st.  Capital.  £2,000  in  £1  shares.  To  acquire  t'he  business  carried 
on  by  E.  .X.  Pye  and  E.  15.  Taylor  as  "  Pryce  &  Co."  and  "  Wright,  Prjce  and 
Co.."  at  14a,  Chouldhatr  Street,  .Maryle'bone,  and  elsewhere  in  London,  as 
electrical  engineers  and  dealers  in  electric  lamps,  signs,  and  all  kinds  ol 
electrical  appliances,  &c.  The  subscribers  (each  with  one  share)  are  :— f. 
Jaeger,  31,  Parliament  Hill  Mansions,  N.W.3,  general  merchant;  J.  W. 
Basham,  "6,  Holland  Road,  Harlesden,  N.W.IO,  accountant;  O.  Bird,  4.  Great 
St.  Thomas  .Apostle.  E.C.4,  solicitor.  The  first  directors  are  not  named. 
Secretary:  J.  W.  Basham.  Registered  office  :  4,  Great  St.  Thom.ns  .Apustle. 
E.C.4. 

Crieff  Electric  Supply  Co.,  Ltd.  (12,402).— Registered  in 

Edinburgh,  October  19th.  Capital.  £12,000  in  £1  shares.  To  'generate  an,l 
supply  electric  current  for  light,  power,  and  any  other  purpose  in  or  near 
Crieff.  The  subscribers  (each  with  one  share)  are  :— W.  H.  Mungall.  "  Crod- 
weri,"  Crieff,  retired  engineer:  A.  B.  Graham,  "  Auld  House."  CrielT. 
retired  merchant:  A.  M.  Wilson.  "  Roundelwood."  Crieff,  merchant:  W. 
Walts.  '■  Lincluden,"  Crieff,  chemist;  J.  .■MeXander,  Conirie  Street,  Crieff. 
baker:  C.  E.  Colville.  Crieff,  solicitor;  J.  Denwoodie,  I'nion  Bank  Hous.-, 
Crieff,  bank  agent.  Minimum  cash  subscriptions  :  8,000  shares.  The  first 
directors  are  :— W.  H.  Mungall.  W.  Watts,  T.  Brook,  "  .Avondale."  Criefi, 
retired  shipowner;  -A.  N.  Rve.  6,  Eaton  House,  Belsize  Park  Gardens,  N.VV., 
•lectrical  engineer;  E.  J.  Wjlliams,  7.  Queen  Gate,  Inverness,  electrical 
engineer.  Qualification  :  50  shares.  Secretarv  :  Charles  E.  Colville.  Regis- 
tered  office :  14.    Comrie    Street,    Crieff. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Marston    Billin^ton,    Ltd. — Satisfaction    in    full  on  June 

lOth.  1922,  ol  debentures  dated   May  27th,   1920.  securing  £20,000. 

Egham  and  Staines  Electricity  Co.,  Ltd. — Satisfaction  in 

full  on  October  5th,  1922.  ol  mortgage  "debentures,  dated  October  21st  and 
.November  2oth,  1912,  April  13th  and  June  26th,  1913,  and  August  2nd.  1918, 
securing    £17,000. 

Dunn  &  Co.  (Cheltenham),  Ltd. — First  and  second  mort- 

(•age  debentures,  dated  GitobLr  13lh,  1922,  to  secure  £300  and  £200  respec- 
tii^fly,  charged  on  the  company's  undertaking  and  propertv,  present  and  future, 
including  uncalled  capital.  Holders  :  W.  E.  Thomson,  "  Chalfont,"  The  Park, 
Cheltenham;  and  C.  Lloyd,  "  Karr's  Cottage,"  Lcckhampton.  Ro.-id,  Chel- 
tenham. 

Cross  &  Cross,  Ltd, — Satisfaction  in  full  on  October  lltli, 

1922,    of   debentures    dated   December    11th,    1909,    securing  £600. 

Electric  Hose  &  Rubber  Co.,  Ltd. — Satisfaction  in  full  on 

August  16th,  1922.  of  deeds  of  charge  dated  November  3rd,  1914,  and  July  .'ith, 
1921,  securing  the  cash  owing  by  the  company  to  the  London  County,  West- 
minster  i   Parr's    Bank. 

Snowdon  Mountain  Tramroad  &  Hotel  Co.,  Ltd. — Satis- 
faction In  full  on  October  5th,  1922,  of  debentures  dated  March  13th,  1897, 
securing   £2,000, 

E.\celsior  Magneto  &  Ignition  Co.,  Ltd. — Debenture  dated 

October  5th,  1922,  to  .secure  £300,  charged  on  the  company's  property,  present 
and  future,  including"  uncalled  capital.  Holder  :  A.  Keid.  131,  .North  Road. 
Clayton,    .Manchester. 

Lighting,  Heating  &  Power  Installations  Co.,  Ltd. — De- 
benture datcJ  October  12th.  1922,  to  secure  £100,  ranking  pari  passu  with 
previous  series,  charged  on  the  company's  propertv,  present  and  future, 
including  uncalled  capital.  Holder :  G.  A.  T.  Jessoii,  "  Endsley,"  Swinton, 
Manchester. 

Minehead  Electric  Supply  Co.,  Ltd. — Second  mortgage  de- 
benture dated  October  12th,   19-22.  io  secure  £4.500,  charged  on  the  company's 


CITY     NOTES. 


.^t  the  annual  meeting,  held  on  October 
Drake  and  2Gth,  the  chairman,  Mr.  B.  M.  Drake,  said 

Gorhum,  L,td.  that,  in  view  of  the  abntn-mal  conditions 
«  hidi  industrial  enterprises  of  all  kinds  had 
experienced  diiriny  the  past  year,  when  many  electrical  ctjni- 
panies  had  had  to  face  heavy  losses,  it  was  at  any  rate  satis- 
factory tliat  they  were  in  a  position  to  recoinuiend  a  small 
dividend.  The  fc'ross  profit  of  i;41,390  compared  with  i'tiH.Jy? 
in  the  previous  year,  but  tfie  expenses  had  been  reduced  by 
:612,338.  The  ilerti  of  investments  in  the  balance  sheet, 
±'57,047,  consistf-d  of  ^.-curities  quoted  on  the  London  Stock 
Exchange,  over  jt'jD.OilO  being  in  British  Government  Funds. 
Shares  in  associated  companies,  £69,502,  referred  almost  en- 
tirely to  their  wholesale  sub-company,  which  incurred  a  con- 
siderable loss  last  year,  thereby  curtailing  the  dividend  which 
they  would  otherwise  have  been  in  a  position  to  pay.  It 
was  a  poor  consolation,  but  this  had  been  the  common  ex- 
perience of  other  f,actr)rs  working  on  similar  lines.  With 
an  improvement  in  trade,  a  return  to  the  profits  earned  in 
the  past  might  be  anticipated,  anfl.  in  the  meantime  the 
directors   were   reducing   the   outgoings  as   far   as   pofisible. 


During  the  year  work  had  been  carried  out  for  the  NNai 
Office  at  Seaford  Camp  and  Chelsea  Barracks,  for  the 
Ministry  of  Pensions,  the  Karl  of  Derby  and  many  othm 
well-known   people,   companies,  banks,  &c. 

The  company  has  in  hand  the  lifihtinf;  of  two  bleach  woik.> 
fur  Messrs.  Deakins,  Ltd.,  the  ro-modelling  of  a  larjie  lighl 
ini:  equipment  at  the  Birkenhead  Depot  of  the  .\nglo 
.\merican  Oil  Co.;  a  complete  generating  plant  and  kinem.i 
equipment  and  considerable  private  installation  wtirk  tm 
mansions,  mills  and  factories.  In  the  utilisation  of  watei 
power  they  had  patented  an  automatically  regulated  generator 
lor  use  with  water  turbines,  which  would  enable  full  use  ti> 
be  made  of  existing  water-power  without  the  expense  of  a 
governor  which,  in  some  case.s,  cost  more  than  the  turbuit 
it  controlled.  Any  current  not  required  for  tmwer  or  lisht 
ing  was  rendered  available  for  healing  or  other  purposct 
without  the  use  of  an  accumulator.  The  works  had  execute^i 
numerous  orders  for  switchboards  and  electrical  apparati:- 
;ind  they  liad  commenced  to  manufacture  broadcasting  receu 
ing  sets;  they  were  developing  this  new  branch  of  the  biisi 
ness  as  quickly  as  circumstances  permitted.  Thoy  were  ;ilsu 
turning  their  attention  to  electric  furnaces  for  all  purpo,ses. 
and  had  made  a  provisional  afjreement  to  represent  an 
important  Amercian  company  which  had  designed  ami 
erected  many  of  the  largest  and  most  successful  electnr 
furnaces  in  the  States.  Although  the  attitude  of  labour  in 
the  electrical  trade  had  cert;iinly  improved,  it  would  tal;< 
.si>me  time  to  counteract  the  effects  of  the  disastrous  poll, 
adopted  in  the  past,  and  the  position  was  not  helped  by  th 
cipntinuancc  of  the  payment  of  doles,  which  in  many  ca.ses 
acted  as  a  premium  on  laziness.  He  was  pleased  to  he;ii- 
from  thei',  engineers  that  the  output  of  their  electricians 
showed  a  marked  improvement.  Work  made  work,  and  the 
lower  the  cost  at  which  in-stallations  could  be  equipiJed  tlie 
more  men  they  would  be  able  to  employ.  No  doubt  some 
had  been  postponing  electrical  work  until  prices  were  .stabi 
li.sed.  but  in  view  of  the  largo  reductions  •u'hich  had  taken 
place,  and  the  fact  that  contractors  were  working  at  Uttl.' 
or  no  profit  in  order  to  find  work  for  their  unemployed,  be 
was  of  opinion  that  there  would  be  a  rise  in  prices  as  trad'- 
improved.  With  regard  to  the  future  they  could  only  hope 
that  the  slight  improvement  shown  m  trade  might  extenil. 
but  he  was  afraid  this  could  not  take  place  to  any  markeil 
degree  until  some  means  was  found  of  reducing  the  present 
heavy  taxation,  which  was  cru.shing  ihe  life  out  of  industry 
and  restricting  outlay  on  the  part  of  individuals.  The  direc- 
tors had  carefully  examined,  from  time  to  time,  projects 
which  had  been  brought  to  their  notice  with  a  view  to  iitili'- 
ing  the  additional  capital  raised  by  the  issue  of  .f;5ll,(H)0  m 
II)  per  cent,  seven-year  notes,  but  as  it  was  considoreil  unde- 
sirable to  lock  up  this  capital  in  enterprises  which  mielit 
not  bear  fruit  for  some  years,  and  the  rate  of  interest  payaTil. 
was  high,  it  had  been  decided  to  pay  off  about  half  these 
notes,  so  as  to  leave  ;£25,0(X)  outstanding,  after  taking  into 
account  the  amount  already  redeemed. 

The    SocicU-    dc    Conxtnirtion    Ehctriqii,:. 
French  of  Lyons,  has  ju.=t  declared  a  dividend  at 

Companies,        the  rate  of  13. .50  fr.  per  share  out  of  net 
profits  of  734.000  fr.  in  1921-'22. 

The  accounts  of  the  Societe  des  Accum-ulatcuTS  Dinin  are 
reported  to  show  a  credit  balance  of  only  34,000  fr.  for  19'Jl- 
]9'22,  as  compared  with  .301,000  fr.  in  the  previous  year. 

The  report  of  the  Socictc  Brcguct  states  that  the  net  u.ulils 
In  1921-22  amounted  to  1,866,000  fr.,  or  l'25,O00  fr.  mor.'  tlmn 
in  the  previous  year,  and  the  dividend  is  at  the  rate  of  .50  li 
gross  per  share.  The  directors  .state  tliat  the  results  wi-  ■ 
•  nti  •♦'■iftiry  'Ih.'it  was  due  to  the  fact  that  they  had  had  im 
confidence  in  the  duration  of  the  period  of  apparent  pros- 
perity which  followed  the  armistice,  and  which  was  char.ic- 
terised  by  an  exaggeration  of  prices  and  a  scarcity  of 
materials.  By  refusing  to  increase  the  company's  productive 
lanncity  in  iiropnrtion  to  the  orders  booked  in  that  period 
it  had  been  possible  to  keep  the  works  fully  occupied  with 
the  exoention  of  oitlers  dati»d  from  1919  and  1920,  and  thesr 
had  just  been  completed.  On  the  other  hand,  the  directors 
had  endeavoured  to  devote  greater  attention  to  the  carry  in;; 
out  of  mechanical  and  electrical  applications,  seeing  that 
there  were  always  new  problems  to  solve.  The  new  work- 
shops at  Douai  would  be  able  to  be  brought  into  operation 
early  in  19'23,  and  the  construction  of  electrical  apparatus 
would  be  centralised  there.  At  the  same  time  the  forrner 
would  be  able  to  assist  the  Paris  works  in  the  matter  of  ship 
turbines. 

The  report  of  the  year's  working  of  the  SocUtd  nrrtnrjve 
d'lilcctricite  shows  receipts  1,892,948  fr.  and  expenditure 
1.430,662  fr.,  leaving  a  balance  of  4.56.285  fr..  contrasted  with 
2:W.S1,8  fr.  in  19'20.  The  net  profit,  after  deduction  of  sundry 
charges,  totalled  82.571  fr,,  which  was  carried  forward.  Tlie 
company  has  completed  the  enlnrcement  of  its  central  station, 
whose  power  now  totals  5. .500  kW.  Procress  has  been  made 
with  the  electrification  of  the  city  of  Lorient  and  the  construc- 
tion of  networks  in  various  communes. 

The  accounts  of  the  Gn^et  Elcr.tricitc  de  Valence  for  the 
vear  19'21  showed  a  credit  balance  of  148,609  fr.,  inrhiding 
21,973  fr.  brought  forward.  The  dividend  wa.s  fixed  at  6.5  per 
cent,  per  share,  being  13.12  fr.  to  priority  shares,  16.25  fr. 
to  ordinary  shares,  and  16.50  fr,  to  bearer  shares.  Owing  to 
the  lower  price  of  coal,  a  saving  of  578,967  fr.  was  made;  but, 
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ijii  the  other  hand,  a  loss  of  738,117  fr.  had  resulted  from  the 
lower  price  obtained  for  the  gas  department's  output  of  coke. 
A  more  favourable  agreement  had  been  eigued  with  the  tnuui- 
cipal  authorities  with  regard  to  the  tariff  for  gas  and  electricity. 
For  the  year  ended  July  31st  the  Monte- 
Montevideo        video  Telephone  Co.  secured  a  net  profit  of 
Telephone         JB'26,996     (against    .£'27,o.>5).      After    tran&- 
Co.,  Ltd.  ferring  £U),iM)  (the  same)  to  reserve,  the 

directors  propose  a  final  dividend  of  5 
per  cent.,  free  of  tax,  making  8  per  cent,  for  the  year  (the 
same),  while  a  balance  of  i;l3,78'2  is  carried  forward  (against 
i;i2,lo7  brought  in).  The  loss  in  exchange  amounted  to 
£7,331  (against  i£l,007).  A  resolution  was  submitted  after  the 
general  meeting  of  the  company  on  November  1st  sanctioning 
the  ad  rejerendum  agreement  for  sale  to  the  Administration  of 
Posts,  Telegraphs,  and  Telephones  of  Montevideo.  The  agree- 
ment provides  for  the  sale  to  the  Administration  for  the  silm 
of  $7UU,00O  (about  i;l'iO,00O)  of  the  company's  rights  and 
privileges,  plant,  subscriptions,  materials,  and  stores  in 
Uruguay,  and  of  the  right  of  the  Administration,  for  not  more 
than  four  years,  to  occupy  the  company's  properties  in  Monte- 
video. All  money  in  cash  and  deposited  at  bank,  and  all 
freehold  properties  and  vsecurities  held  by  the  company,  will 
not  be  included  in  the  sale  to  the  Government. — The  Times. 

The  report  submitted  to  the  shareholders 
Italian  of     the     Societd     Padana     di     Elettricita 

Companies.  showed  a  net  balance  of  179,161  lire,  from 
which  a  dividend  of  It)  per  cent,  on  it.s 
capital  of  1,500,000  hre  was  sanctioned.  The  company's  opera- 
tions are  limited  solely  to  the  distribution  of  electricity,  and 
it  has  lately  ceded  to  the  Societa  Elettrica  Biesciano  its  in- 
stallations to  the  north  of  the  Po  River,  while  at  the  same 
time  improving  its  own  network. 

The  Societd  Anonima  Trusione  Elettrica  Lombarda,  of 
Milan,  has  decided  to  increase  its  capital  from  7,000,000  to 
«,000,000  lire  by  the  issue  of  '2,000  500-Ure  shares. 

The  Societd.  lUuminazione  Elettrica,  of  Spinazzola,  is 
making  an  issue  of  new  shares  of  1,000  lire  each  to  a  total 
of  60,000. 

At   the  annual   meeting   in   Sydney    on 

Amalgamated      September  7th,   the  chairman,   Mr.   C.   P. 

Wireless  Bartholomew,   announced   that    the  Prime 

(Australasia),      Minister,  Mr.  W.  M.  Hughes  had  accepted 

Ltd.  a   seat  on  the   board.     The   whole  of  the 

coastal  wireless  service  was  taken  over  on 

May  8th,    and   the   New   Guinea  service   on   July   1st,    and, 

although  only  a  short  time  had  elapsed,  many  improvements 

had  been  effected.     The  agreement    with  the  Commonwealth 

Government  ensured  that  the  organisation  would  be  developed 

upon   commercial  lines  during  pea<;e,  and  in  war  would   be 

handed  over  to  the  Government  as  a  complete  working  unit. 


Herbert  Morris,  Ltd. — The  profit  for  the  year  ended  July 
31st  last,  after  making  allowance  for  taxes,  was  £57,'24'2 
(against  i670,878)  plu?  £'5,.52'2  dividends  from  investments,  £4 
transfer  fees,  &c.,  and  £20,291  brought  in,  less  directors'  fees, 
preference  dividends,  ordinary  dividend  for  first  half-year,  and 
depreciation,  leaving  £45,261.  A  further  dividend,  making  10 
per  cent.,  free  of  tax,  is  recommended  on  the  ordinary  shares; 
£10,000  is  placed  to  reserve  (against  £25,000) ;  and  £16,823  is 
carried  forward. 

Parramatta  Electric  Supply  Co.,  Ltd. — The  accounts  for 
tlie  vcar  ended  June  30th  last  disclosed  a  net  profit  of  £3,168, 
which,  together  with  £1,361  brought  forward,  gave  a  total 
of  £4,529.  After  providing  for  taxation  a  sum  of  £3,202 
remained  for  distribution.  A  dividend  of  8  per  cent,  was 
paid  on  the  ordinary  capital  (£1,940)  in  shares,  and  a  similar 
dividend  in  cash  on  the  cumulative  preference  shares. 
£1,000  was  placed  to  income  tax  reserve  and  the  balance 
carried  forward. 

An  Austrian  Companv. — The  Austrian  Berliner  Co. — The 
accounts  of  tlie  .Austrian  'Telephone  Works  Co.  (late  J.  Berliner) 
show  net  profits  of  149.5  millions  of  crowns  for  1921-22,  and 
the  dividend  is  at  the  rate  of  200  crowns  (100  per  cent.).  It 
is  intended  to  increase  the  .share  capita!  from  50,000,000  to 
25O,OO0,CKX)  crowns. 

Companies  to  be  Struck  off  the  Register. — The  following 
companies  will  be  struck  off  the  Register  at  the  expiration  of 
three  months  unless  cause  is  shown  to  tlie  contrary  :  — 

Boardman   Electrical  Patents  Co.,    Ltd. 

Immisch  Electric  Launch  Co..  Ltd. 

London  Sherardising  Co.,  Ltd. 

Vickers,  Ltd. — A  petition  has  been  presented  to  the  Hif<h 
Court  for  the  confirmation  of  the  alteration  of  the  provision 
of  the  memorandum  with  respect  to  the  company's  objects 
proposed  to  be  effected,  and  will  be  heard  by  Mr.  Justice 
Laurence,  in  London,  on  November  14th. 

Calcutta  Electric  Supply  Corporation,  Ltd. — Interim  divi- 
dend on  the  ordinary  snares  issued  prior  to  July,  1922,  at 
the  rate  of  4  per  cent,  actual  for  the  half-year  ended  June 
30th,  1922. 

City  of  Buenos  Aires  Tramways  Co.  (1904).  Ltd. — Divi- 
dend of  Is.  3d.  per  share  (being  at  the  rate  of  5  per  cent,  per 
annum),  less  tax,  for  three  months  ended  September  30th. 


Electrolytic  Zinc  Co.,  of  Australasia .\t  a  recent  meet- 
ing of  the  company  the  chairman  announced  the  probabiUty 
of  an  early  dividend  on  the  ordinary  shares,  which  ar« 
chiefly  held  by  the  Zinc  Corporation,  the  Amalgamated  Zinc, 
liiH  .v„rrn  Hr  .kfu  Hill  and  South  Broken  Hrll  Companies.— 
Finaricial  Times. 

Underfeed  Stoker  Co.,  Ltd.— Interim  dividend  at  the  rate 

of  75  per  cent,   (free  of  tax). 


STOCKS    AND    SHARES. 


Tuesday  Evening. 
The  pievaihug  tendency  of  the  Hou^  continues  to  be 
coloured  a  good  deal  by  the  forthcoming  General  Election, 
which  has  the  effect  of  checking  business,  and  by  the  weak- 
ness of  the  French  franc,  wfiich  arouses  anxiety,  not  to  say 
alarm,  over  a  wide  circle  of  investors.  Prices  have  consider- 
able difficulty  in  making  any  headway;  the  sharp  rise  in  the 
price  of  tin  is  an  example  of  the  fact  that  even  favourable 
influences  fail  to  make  much  impression  against  the  dulncsg 
ill  business  provoked  by  the  two  causes  just  mentioned. 

Home  Railway  stocks  are  exciting  a  little  more  attention, 
though  in  their  case  it  is  argued  that,  with  the  bare  possibility 
of  a  Labour  majority  either  in  this  ParUament  or  the  next, 
it  is  skating  on  somewhat  thin  ice  to  buy  such  securities, 
though  this  does  not  apply,  of  course,  to  the  prior-charge 
st(x;ks.  Investment  money  continues  to  flow  steadily  into 
the  4J  per  cent,  debentures  of  the  three  Tube  issues  recently 
made,  the  prices  of  which  remain  at  about  i  discount  for  the 
partly-paid,  and  92^  for  the  fully-paid ;  93  being  the  price  of 
issue.  Districts  have  gone  back,  and  there  is  a  lull  in  the 
talk  of  the  MetropoUtan  Railway  being  taken  over  by  the 
Great  Western,  though,  when  Great  Westerns  spurted  a  few- 
days  ago.  Metropolitans  enjoyed  a  mild  improvement  iij 
sympathy.  The  shares  of  the  Underground  Electric  Railways 
are  easier.  No  particular  importance  is  attached  to  the  talk 
of  an  immediate  announcement  regarding  a  reorganisation 
of  the  company's  capital. 

Power  Securities,  Ltd.,  has  been  making  an  appeal  for 
capital  this  week  on  a  somewhat,  unusual  prospectus,  which 
ottered  half-a-million  7  per  cent,  participating  prelerence  shares 
at  2Us.  and  lUu,UOO  ordmary  shares  at  22s.  per  £1  share.  The 
unusual  part  of  the  prospectus  lies  in  the  omission  of  any  esti- 
mate of  profits,  which  according  to  the  document,  will  be 
derived  from  interest  on  advances,  dividends  on  investments, 
underwriting  and  other  commissions.  The  company  is  under 
the  auspices  of  the  Armstrong,  Babcock  &  Wilcox,  and  the 
British  rhomson-Houston  Companies,  while  it  has  amalga- 
mated with  Balfour,  Beatty  &  Co.  Speculation  is  agog  to 
see  how  the  issues  will  go,  though  with  such  names  at  the 
back  of  the  company,  it  may  be  regarded  as  tolerably  certain 
that  after  the  allotment,  the  shares  will  settle  down  into 
permanent  hands,  and  jwobably  command  a  premium. 

The  dramatic  rise  in  cable  stocks  and  shares  halted  at  about 
the  levels  reached  last  week.  Globe  ordinary  rcse  i ;  Westerns 
and  Eastern  Extensions  are  i  down.  People  are  beginning 
to  ask  whether  the  latest  invention  of  Mr.  Marconi,  whereby 
ha  claims  to  be  able  to  obtain  complete  secrecy  in  messages 
ii.'nt  from  points  a  hundred  miles  distant  from  each  other,  is 
likely  to  reflect  unfavourably  upon  the  profits  of  the  sub- 
marine cable  companies.  These  latter  have  hitherto  been 
regarded  as  placed  in  a  pai-ticularly  stion,''g  position  owing 
to  the  secrecy  which  their  messages  command,  as  compared 
with  wireless  waves,  capable  of  being  tapped  by  many  and 
sundry.  If  the  Marconi  system  can  compete  in  secrecy  with 
the  cables,  it  is  asked  whether  the  latter  can  hope  to  retain 
the  important  hold  which  they  possess  over  the  traffic.  The 
answer  appears  to  be,  that  the  experience  of  the  past  twenty 
years  has  amply  demonstrated  that  there  is  plenty  of  room 
for  both  syst^Mii's.  That  holders  of  cable  stocks  are  by  no 
means  disturbed  by  the  prospect  of  wir(>less  messages  being 
as  secret  as  those  which  go  underground  is  manifest  by  the 
fact  that  nobody  is  attempting  to  s<'ll  cable  shares. 

The  prospectiis  of  the  Marconi  6i  per  cent,  debentures  at 
99  is  expected  to  be  circulated  at  tlie  end  of  this  week.  The 
debenture  will  be  short-dated  and  convertible  into  shares  at 
,£3  per  share.  Tlndorwriters  receive  2  per  cent,  commission. 
Shareholders  in  the  Marconi  company  will  have  the  right  to 
apply  for  half  the  twtal  amount,  and  should  take  care  that 
they  exercise  this,  as  there  is  every  prob.TbiUty  of  an  early 
premium  being  established  on  the  bonds.  Marconi  shares  are 
1/16  down  at  2  5/16  on  sales  by  proprietors  who  intend  to 
take  up  their  proportion  of  the  new  issue. 

London  Electri^-s  have  had  a  sudden  rise  of  10a.  to  31.  on 
demand  from  those  who  expect  the  company  to  derive  sub- 
stantial profit  from  railway  electrification  schemes.  An 
inquiry  came  this  week,  from  Glasgow  of  all  places,  for  Kent 
Electric  ordinary.  In  these  shares  there  is  no  market,  th^y 
can  b«  sold  at  a"  modest    price,    but    none    are  "   " 


offer.    No 
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donbt  the  demand  in  this  case  arises  from  some  idea  that  the 
Kenti  company  may  benefit  from  the  intention  to  electrify 
part  of  the  South-Eastern  &  Chatham  EailTvay.  Metropoli- 
tans rose  08.  to  6J.     The  het  otherwise  shows  no  change. 

Meiropolitan-Mikors  ordinary  are  better  at  253.  3d.  Iron, 
steel  and  armament  share*  present  a  finner  appearance  all 
round,  on  the  more  cheerful  trade  reports  that  come  from  the 
provinces.  Bahcoclis  hold  their  good  rise  at  60s.  Armstrongs 
and  Vickers  have  both  advanced.  Electricity  and  cable 
manufacturing  shares  are  not  much  altered.  General  Elec- 
tric ordinary  are  lower  at  18s.  Electric  Constructions  have 
gone  up  9d.  to  25s.  6d. 

Brazilian  Tractions  at  46  are  easier,  and  the  preferred  have 
receded  to  88.  The  pubhc  are  becoming  uneasy  at  the  con- 
tinual shrinkage  in  the  value  of  the  Brazilian  milreis.  which 
dropped  to  a  shade  below  6d.  before  it  rallied  to  6  5/32d. 
Fntil  Europe's  purchasing  powers  are  recuperated,  Brazil 
is  bound  to  feel  the  effect  of  the  enforced  restriction  laid 
upon  the  customers  for  her  exports;  coffee  and  rubber  are. 
iif  course,  two  of  the  most  important.  Anglo-.-^rgentine  Tram- 
ways second  preference  weakened  a  trifle  :  the  5  per  cent. 
debenture  stock  is  '3  points  higher.  British  Columbia  pre- 
ferred has  lost  two  and  the  only  movement  amongst  Mexican 
TJtihties  is  a  gain  of  one  in  the  Light  &  Power  common  shares. 
The  rubber  market  exhibits  a  good  deal  of  animation,  al- 
though business  has  fallen  away  as  compared  with  what  it 
was  a  fortnight  ago.  The  rush  of  trade  in  rubber  shares 
proved  sufficient  to  render  it  necessary  for  a  good  many  Stock 
Exchange  offices  to  work  during  this  week's  holiday  on 
November  1st,  All   Saints'  Dav. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 

HOMB    EUEOTWOITT   COMPANIKB, 


Dividend' 

Price 
Oct.31, 
1999. 

Rise  or 

fall. 

Tleld 

P.O. 

1980. 

1991. 

Brompton  Ordinary 

19 

19 

?i 

£1    1    2 

CbArins  CrosB  Ordinary...  -      

8 

9 

— 

6  18     0 

do.       do.        do.       4i  Pre(, 

4i 

4i 

4 



e  19   6 

Chelsea       

6 

s« 

— 

4  12    4 

City  of  London     

14 

14 

9A 

__ 

6  15     7 

do.       do.            6  per  cent.  Pref.... 

8 

38;- 

— 

6     4     4 

County  of  London          

8 

I',. 



6  11     4 

do.            do.        6  per  cent.  Pref.... 

6 

1 

— 

6     4     4 

Kensington  Ordinary     

10 

7 

— 

6  13     4 

London  Eleotrlo 

3i 

4 

3 

-"■   h 

3  14     S) 

do.         do.          6  per  cent.  Pref.... 

6 

6 



6  17     1 

Metropolitan         

7 

61 

+  J 

5     7    8 

do.                      4i  per  oant.  Pref.... 

li 

4i 

4 

. 

5  19    6 

8t.  James'  and  PaU  Mall 

19 

19 

9i 



6  11    6 

Sonth  London       

7 

4 

— 

7    0    0 

Sooth  Metropolitan  Pref 

7 

»A 



6  18    0 

Weetmlnstor  Ordinary 

10 

10 

75 

— 

6    9    0 

TBIiBORASBS  AND  TELEPHONEB, 

Anglo-Am.  Tel.  Prel     

6 

6 

102 

^l 

6  17    6 

do.           Daf 

li 

84/6 

11 

—  J 

7    6    B 

Chile  Telephone 

e 

e 



4  18    0 

Cuba  Sob.  Ord 

7 

7 

8jxd 

— 

8  12     4 

Eastern  Extension        

10 

10 

19§ 



6     3     3 

Eaatem  Tel.  Ord.           

10 

10 

msi. 

+  4 

6    8    0 

Globe  Tel.  and  T.  Ord 

10 

10 

ii»* 

+  h 

6    3    7 

do.         do.      Pref. 

6 

6 

Hi 

__ 

6    4     4 

Great  Northern  Tel 

34 

99 

98 



7  17     2 

Indo-Eoropean     

10 

10 

85* 



7    1    0 

Marconi      

9S 

16 

2rt 

j\. 

6    9    6 

Oriental  Telephone  Ord 

19 

19 

It 



♦6    4     0 

United  R.  Plate  Tel 

8 

8 



*6  16    0 

Wesl  India  and  Panama         

Nil 

Nil 

6/. 

_ 

Nil 

Western  Telegraph       _ 

10 

10 

m 

-^  i 

•B    2    7 

Home 

R  111.81 

0«ntral  tendon  Ord.  Assented         „ 

4 

4 

67 

_ 

6  19    6 

Metropolitan         ...        „.        ...        _ 

li 

9i 

B4i 

-  * 

4     2     7 

do           District 

Nil 

1 

m 

—1 

9    9    .'i 

Ondergronnd  Electric  Ordinary       „ 

Nil 

Nil 

3 

-  i 

Nil 

do.              do.      "A"    .„       _ 

Nil 

Nil 

7/- 

-W. 

NU 

do.             do.     Income*       ^ 

t 

w;4 

1 

•4  12    5 

FoBEioN  Trams,  Ac, 

Anglo-Arg,  Trams.  First  Pref.          ...  6i  19i  Bi 

do.           do.        9nd  Pref Nil  BJ  8, , 

do.           do.       6  per  cent.  Deb....  6  6  82i 

Bratll  Tractions NU  Nil  40 

British  Colombia  Elec.  Rly.  Pee.    ...  6  6  76i 

do,           do.           Preferred    ...  6  98/-  66 

do,           do.           Deferred     ...  8  1947-  71i 

do.           do.           Deb H  4i  73 

Mexico  Trams.  B  per  cent.  Bonds     ...  NU  Nil  72» 

do.       do.  8  per  cent.  Bond!    ...  Nil  Nil  42A 

Mezloan  Light  Common         Nil  Nil  204 

do.             Pref.      ._        _.        ...  Nil  NU  49) 

do.            Ist  Bonds        „       „.  Nil  B  6si 

MAiruVAOTTBINa  OoMFAinxi 

Babcock  ft  Wilcox         ...       „       ._  IB  16  8} 

British  Alamloiam  Ord.          ...       „.  10  6  17'9 

British  Insulated  Ord IB  16  44 '6 

Callenden Ig  jg  aj 

64  Pref 6i  ei  11 

Crompton  Ord 10  6  16?- 

Edtson-Bnan         10  Nil  8/- 

do.       do.    B  per  cent.  Deb.           ...  6  6  64 

Electric  Construction    10  10  2i; 

English  Electric g  g  irJo 

do.          do.      Pref 6  6  18/3 

Gen.  Elec.  Pref g}  g}  gi/g 

„    do.        Ord 10  g  le/. 

Henley         IB  Ig  iii 

do.     4i  Prel „       ...  4l  li  4} 

Indla-RDbb«r        10  —  14/1; 

Met.-Vlokeri  Pref.          _.       _       _  8  8  Hi 

Siemens  Ord.        _       _       _       _  10  U  16/9 

Vdwnph  Oon,     _       _       _       _  K  10  H^ 


4  18  6 

6  12  8 

6  14  10 

6  13  4 

6  15  7 
6  18 
Nil 


6  14 
•7  16 
•«  U 


MARKET    QUOTATIONS. 

It  should  be  remembered,  in  makinff  use  of  the  figures  appearinfr 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


'Wednesday,  November  1st. 


CHEIMICALS,    Ac. 


a  Acid.  Oxalic 

a  Ammoniac.  Sal         

a  Ammonia,  Muriate  (large  crystal) 
a  Bisulphide  of  Carbon 


7id. 
£63 
£48 


a  Borax...            

£W 

a  Copper  Sulphate      

i-26  10s. 

a  Potash,  Chlorate      

per  lb. 

6d.  to  5id. 

a        .,       Perohlorate          

7jd. 

a  Shellac            

per  cwt. 

£15  159. 

£1  inc. 

a  Sulphur,  Sublimed  Flowers 

£9 

10a.  dec. 

a         .,        Lump       

,, 

£8  10s. 

10s.  inc. 

a  Soda,  Chlorate         

per  lb. 

3jd. 

a     ,,     Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

6d. 

METALS,    Ac. 

6  Aluminium,  Ingots 

per  ton 

£100 

b           „           Wire 

per  lb. 

jra  to  2/6 

b           ,,           Sheet 

1/6  to  2/- 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

Grade  I    per  ton  net 

£171 

£12  inc. 

Grade  II 

£122 

£8  inc. 

Grade  III           

. 

£69 

£4  inc. 

c  Brass  (rolled  metal  2"  to  19"  basis) 

'  per'ib. 

9id. 

c      ,,      Tubes  (solid  drawn) 

Hid.  to  1/- 

C      ,.      Wire,  basis     

9Sd. 

c  Copper  Tubes  (solid  drawn) 

1/li 

c       ..      Bars  (best  selected) 

per  ton 

£96 

c       „      Sheet 

£96 

c       „      Rod 

£96 

d       „      (Electrolytic)  Bars 

£70  15s. 

20s.  dec. 

d       „                „            Sheets 

£145  10s. 

d       ..                „            Wire  Rods 

£80  16s. 

20s.'<iec. 

d       „                „            H.C.  Wire 

per  lb. 

lOAd. 

Jd.  dec. 

/  Ebonite  Rod 

3/6 

/        „       Sheet 

3'- 

B  German  Silver  Wire         

2/6 

b  Gutta-percha,  fine 

12/6 

A  India-rubber,  Para  fine    

1/lJ 

liinc. 

/  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

92s.  6d.  to  9Ss. 

/     „     Wire,galv.  No.  8,  P.O.Qual. 

£34 

t  Lead.  EngUsh  Pig 

£37  10s. 

20/-"inc. 

g  Mercury        

per  bot. 

£12  to  £12  5s. 

5/-  to  10/-  inc. 

0  Mica  (in  original  cases)  small    ... 

per  lb. 

3d.  to  3/- 

e      „              „                medium  ... 

4/-  to  8/- 

e      ,,              „                large 

10/-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                   ,,     drawn  bars  and  rods 

1/3 

p                   ,,     rolled  strip  &  sheet 

l'2i 
I/3J 

P                  ,,     wire    

,, 

0  Platinum        

per  oz. 

£23 

£3  dec. 

d  Silicium  Bronze  Wire      

per  lb. 

lOid. 

}d.  dec. 

r  Steel,  Magnet,  in  bars      

lOd. 

2d.  dac. 

a  Tin,  Block  (BngUsh)        

per  ton 

£170  lOs. 

a     „     Wire,  Nob.  1  to  16    

per  lb. 

8/2 

2a.'Viic. 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Alttminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F,  Wiggins  &  Sons. 
/  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare, 

b  Edward  Till  &  Co. 

/  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

a  P.  Ormlston  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd, 

p  C.  CliSord  &  Son,  Ltd, 


*  Dirldends  paid  traa  of  Incoma  Tax. 


r,    W.  F.  Dennis  4  Co. 


Freemasonry. — On  Friday  last,  at  Mark  Ma.sons'  Hall, 
W.-Bro.  E.  E.  Sharp,  the  retiring  Master,  installed  Bro.  P.  C. 
Ebner,  A.M.I.E.E.  (an  engineer  on  the  staff  of  the  Borougti 
of  Shoreditch  electricity  undertaking),  in  the  chair  of  the 
Ivelvin  Lodge.  Afterwards  a  banner  presented  to  the  Lodge 
by  one  of  the  founders  was  unveiled  by  W.-Bro.  Percy  StiU, 
M.I.E.E.,  P.Ci.S.D.,  who  gave  a  brief  but  eloquent  address. 
.'VmoQgst  the  visitors  present  were  Mr.  C.  F.  Quicke,  P.O. 
Supt.  Wks.,  Mr.  J.  W.  Meares,  CLE.,  electrical  adviser  to 
the  Government  of  India,  and  Messrs.  A.  J.  Cridge,  E.  E. 
Neale,  H.  P.  Ouy,  A.  H.  Allen,  H.  E.  Burrows  (W.M.  Electric 
J_;odge),  J.  S.  I'lumtree,  and  W.  Wyld. 

Steel  Battery  Cases. — .'\n  interesting  announcement  was 
recently  made  by  the  National  Carbon  Co.,  Inc.,  U.S.A.,  manu- 
facturers of  dry  batteries  and  carbon  products.  Tlie  most 
popular  type  Columbia  "  Hot  Shot  "  battery,  No.  1461— a  four 
cell,  6-volt  battery — which  has  been  sold  in  a  fibre  container 
is  now  being  put  on  the  market  in  a  new  steel  container.  This 
new  battery  is  a  very  great  improvement  on  the  old  type 
which  it  replaces.  Important  advantages  claimed  by  the 
manufacturors  fcjr  the  new  .steel  case  include  the  following  :  — 
SuiHTdurable.  waterproof,  thoroughly  insulated,  to  prevent  in- 
ternal short  circuits,  unbreakable,  portable — a  new  woven 
fabric  handle  for  comfort,  strength  and  convenience.  The  new 
container  is  lithographed  in  colours,  thus  presenting  an  attrac- 
tive appearance.  At  the  same  time  the  nature  of  the  material* 
u.sed  in  lithographing  the  container  also  serves  as  an  electrical 
insul.ition  for  the  outer  surface.  The  price  is  to  be  exactly 
the  f-ame  as  that  of  the  old  fibre-container  battery.  Other 
standard  types  of  Columbia  "  Hot  Shot  "  batteries  are  to  be 
put  into  eteel  containers. — T.  &  T.  Age. 
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THE  FLEETWOOD  AUTOMATIC  TELEPHONE  EXCHANGE. 


THE     FIRST    PUBLIC     RELAY    INSTALLATION, 


Inventive  effort  applied  to  various  basic  ideas  of  auto- 
matic switching  has  resulted  in  the  development  of 
several  automatic  telephone  systems,  most  of  which  are 
founded  on  the  principle  of  successive  group  selection 
through  the  medium  of  electro-mechanical  switching  de- 
vices controlled  by  impulses  emanating  from  subscribers' 
instruments. 

In  one  system,  however,  all  electro-mechanical  switch- 
ing devices,  in  the  accepted  sense  of  the  term,  have  been 
excluded,  and  even  successive  group  selection  is  only 
utilised  to  a  limited  extent.  The  "Relay"  system 
(which  has  been  described  in  our  pages)  is  built  up  en- 
.tirely  with  relays;  all  operations  in  the  exchange, 
•including  circuit  hunting,  connecting,  and  even  ring- 
ing, are  executed  by  means  of  relays,  without  the 
intervention  of  any  mechanical  gear.  The  Relay  Auto- 
Hiatic  Telephone  Co.,  Ltd.,  has  evidently  been  actuated 
by  the  resolve  to  utilise  only  the  simplest  apparatus 
available  to  attain  the  object  in  view,  and  there  is  pro- 
bably no  telephone  apparatus  whose  performance  and 
diirahilitv  under   varied  climatic   conditions   are  better 


FiQ.  1. — Common  Apparatds  Eack. 

known  than  those  of  the  relay.  The  early  exchanges 
have  proved  how  extraordinarily  reliable  such  apparatus 
can  be  made. 

The  development  of  the  system  in  1914  constituted,  in 
our  opinion,  a  noteworthy  advance  in  automatic 
telephony,  and  it  is  unnecessary  to  reaffirm  our  convic- 
tion as  to  its  inherent  excellence.  It  will  suffice  to 
record  that  a  large  number  of  exchanges  have  been  in- 
stalled for  private  service,  some  of  which  {e.g.,  the 
Liverpool  Courier,  North-Eastern  Marine  Engineering 
Co.,  Ltd.,  and  India  Stores  Depot)  have  connection  to 
the  public  service,  while  other  similar  plant  (ranginp 
in  size  from  20  to  1,200  lines),  which  will  be  rented  by 
the  Post  Office  to  subscribers,  is  in  hand.  The  Swedish 
Co.  installed  a  tri&l  1,000-line  semi-automatic  public 
exchange  in.  Stockholm  in  1917  for  the  Swedish  Govern- 
ment, whose  official  records  show  that  during  two  years 
only  one  exchange  fault  was  reported  on  an  average  for 
every  92,000  calls  and  only  one  contact  fault  for  every 
,19,*5,000  calls,  a  result  which  speaks  for  itself,  while 
the  several  exchanges   supplied   by  the  English  Co.    to 


the  India  Office  are  fully  confirming  the  confident  opinioii 
that  the  "  Relay  "  system  is  ideal  for  tropical  use. 

The  exchange  at  Fleetwood,  which  we  had  the  pleasure 
of  inspecting  last  week,  is  the  first  public  one  to  be 
installed  for  the  Post  Office  in  this  country,  and  was 
brought  into  service  in  July  of  this  year.  For  several 
days  after  the  exchange  was  brought  into  use,  no  fa'ult.'- 
whatever  were  reported  (a  most  remarkable  perform- 
ance), and  during  the  3J  months  the  exchange  has  been 
working  the  number  of  faults  generally  has  been  ex- 
tremely low. 

The  exchange  was  designed  to  meet  the  specification.s 
of  the  Eugineer-in-Chief  of  the  British  Post  Office. 
During  its  manufacture  each' new  requirement  for  auto- 
matic exchanges  that  was  standardised  by  the  Post  Offici- 
and  included  in  its  latest  automatic  exchange  specifica- 
tions was  added  to  the  plant,  ao  that  when  the  exchange 
was  brought  into  use  it  embodied  every  improvement  to 
date. 

The  opening  of  the  Fleetwood  exchange  marks  an  era 
in  the  development  of  automatic  telephony  in  this 
country,  for  it  is  the  first  of  its  size  that  is  completely 
automatic  (i.e...  without  local  operators  for  junction  and 
trunk  calls  and  inquiries). 

Subscribers  are  provided  with  Post  Office  standard 
telephones  with  dial,  which  are  each  connected  to  the 
exchange  by  two  wires    without  earth    connection.      A 


Fig.  2.— Back  of  Recorder  R.ack. 


Fleetwood  subscriber  making  a  local  call  removes  the 
receiver  from  the  hook  and  immediately  the  dialling 
tone  is  heard;  the  dial  is  then  operated  the  requisite 
number  of  times  (once  for  each  digit),  and  if  the  called 
number  be  disengaged,  connection  is  made  and  the  dis- 
tant boll  is  ringing  within  about  five  seconds.  The  call 
is  automatically  metered  against  the  calling  subscriber 
at  the  end  of  the  convers.ation  when  he  replaces  his 
receiver  on  the  hook.  If  the  called  subscriber  does  not 
answer,  or  certain  special  numbers  are  called,  the  call 
is  not  metered.  A  unique  alarm  is  provided  so  that  if 
a  subscriber's  meter  does  not  operate  correctly,  a  warn- 
ing signal  is  given  ;  by  this  me.ans  the  meters  are  kept 
under  continuous  observation. 

It  is  the  usual  practice  for  a  manual  board  to  be 
located  near  the  automatic  board  in  order  that  connec- 
tion can  be  made  by  means  of  junction  and  trunk  lines 
with  the  public  system.  In  the  case  of  Fleetwood,  how- 
ever, there  is  no  manual  board  locally,  and  junctions 
(two-wire)  run  direct  from  the  automatic  board  to  the 
Blackpool  Gentrnl    tn.anual    board    (nine  miles  away). 


640 


THE     ELECTKICAL     REVIEW:     [Vol.91.    Xo.  2.345,  November  3,  1922. 


When  a  Fleetwood  subscriber  makes  a  call  for  trunks 
or  any  exchange  other  than  Fleetwood,  he  dials  0,  and 
in  so  doing  gets  automatically  connected  to  an  idle 
junction  to  iilackpool,  where  his  call  is  handled  manu- 
ally; the  Fleetwood  subscriber,  however,  gives  a  clearing 
signal  to  the  Blackpool  operator  immediately  he  hangs 
up  his  receiver.  Similarly  for  ''inquiries"'  the  sub- 
scriber dials  9.  and  is  also  automatically  connected  to 
Blackpool. 

In  a  like  manner  calls  in  the  reverse  direction  are 
completed  by  the  operators  on  the  manual  board  at 
Blackpool  Central  dialling  over  two-wire  junctions  to 
Fleetwood.  In  this  case  also  the  Fleetwood  subscriber 
lights  a  clearing  lamp  in  front  of  the  Blackpool  operator 
when  he  replaces  his  receiver  on  tlie  hook.  If  the  Fleet- 
wood subscriber  is  engaged  when  dialled  by  Blackpool, 
the  operator  gets  the  busy-back  tone  and  the  clearing 
lamp  flashes  intermittently.  If  it  is  a  trunk  call,  tlie 
operator  can,  over  a  special  junction  obtain  connection 
with  the  engaged  subscriber  and  offer  the  trunk  call. 
The  operators  at  Cleveleys  (another  exchange  in  the 
same  area)  also  obtain  Fleetwood  calls  direct  by  dialling 
the  required  number. 

It  will  be  appreciated  that  the  entire  elimination  of 
the  operator  at  the  automatic  exchange  opens  up  avenues 


rarely  requires  adjusting  after  it  leaves  the  factory, 
and  continues  functioning  with  a  minimum  of  atten- 
tion; thus  maintenance  costs  are  reduced  to  the 
lowest  possible  figure.  The  small  brass  stud  usually 
fitted  in  a  relay  armature  to  prevent  it  sticking  by 
residual  magnetism  to  the  core  is  replaced  by  a  strip 
of  metal  whicli  has  a  much  larger  area  and  does  not 
hammer  out  and  so  alter  the  timing  of  the  relay— a  vital 
point  in  automatic  working.  In  order  to  make  the  relay 
suitable  for  tropical  conditions,  fibre  and  ebonite  are 
excluded  and  only  micanite  and  tilled  insulating 
materials,  such  as  empire  cloth,  are  used.  The  con- 
tact pressure  is  not  less  than  IJ  oz.  per  contact,  and  is 
ensured  by  the  employment  of  a  special  bronze  for  the 
springs,  which  does  not  lose  its  tension  with  prolonged 
use.  That  the  results  aimed  at  are  being  obtained  in 
practice  is  shown  by  reports,  which  prove  that  exchange 
faults  on  "  Relay  "  private  automatic  exchanges  are 
•inly  occurring  at  the  rate  of  one  exchange  fault  per 
working  telephone  in  7.4  years,  while  faults  on  contacts 
are  only  occurring  at  tlie  rate  of  one  fault  per  working 
telephone  in   40  years.  ' 

The  total  number  of  relays  at  Fleetwood  is  12,668  for 
480  lines,  whicli  is  an  all-in  average  of  26  per  sub- 
scriber's  line.      When  tlie   exchange    is   increased    to  its 
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for  eSecting  economies  in  the  direction  of  operators' 
wages,   accommodation,  and  supervision. 

The  whole  of  the  apparatus  is  accommodated  on  one 
floor.  The  exchange  is  planned  for  an  ultimate  oi  920 
lines,  about  half  of  which  are  in  use  at  present,  with 
4u  junctions  outgoing  to  and  40  junctions  incoming 
from  Blackpool  and  other  exchanges,  and  occupies  a 
total  floor  space  of  875  sq.  ft.,  330  sq.  ft.  of  which  are 
occupied  by  the  power  plant,  test  desk,  and  batteries. 

General  views  of  the  Fleetwood  equipment  are  repro- 
duced in  the  accompanying  illustrations :  Fig.  1  shows 
the  common  apparatus  rack,  i.e.,  in  junction  feeds, 
ringing  groups,  ab  feeds,  trunk  connecting  groups, 
fuse  and  alarm  groups ;  the  recorders  on  the  second 
rack,  the  back  of  which  is  shown  in  fig.  2,  are  seen 
through  the  first  bay  (on  the  right).  The  third  illustra- 
tion shows  the  motor  generator,  main  distributing 
frame,  trunk  offering  bay,  intermediate  distributing 
frame,  and  the  meter  rack,  while  fig.  4  shows  the  bat- 
tery-charging board  and   ringing  machines. 

Although  the  ba,sis  of  *]ie  design  of  the  relay  was  a 
well-known  telephonp  type  that  had  stood  the  test  of 
practice,    the  company    modified   the    design   so    that    it 


ultimate  capacity  of  920  lines,  the  relaj's  will  total 
22,025,  or  an  all-in  average  of  24  per  line.  (An  ex- 
change of  ten  times  the  size,  i.e.,  10,000  lines,  would 
require  approximately  2.5  relays  per  line  additional.) 

One  of  the  principal  features  and  facilities  provided  at 
Fleetwood  is  a  combined  three  and  four-digit  number- 
ing scheme,  which  illustrates  one  of  the  advantages  by 
which  the  full  1,000  numbers  can  be  employed  without 
;in  additional  trunking  stage;  the  amount  of  ecjuipment 
rc(|uired  is  practically  independent  of  the  number  of 
digits  in  the  numbering  scheme.  The  subscribers  are 
numbered  from  200  to  799,  and  from  8,000  to  8,319  ;  0 
is  used  for  trunk  calls,  and  9  for  inquiries;  1  is  not 
used  owing  to  the  liability  of  a  8ubscril)er  sending  a  false 
impulse  when  removing  his  receiver  from  the  switoh- 
liook  ;  if  a  false  impulse  be  sent  it  simply  resets  the 
recorder  without  mutilating  the  call. 

Another  important  advantage  is  that  in  searching 
for  an  idle  junction  in  a  large  group,  it  takes  no  longer 
to  search  and  connect  the  last  junction  than  it  doe»  the 
first,  whereas  in  a  mechanical  system  the  moving  arm 
takes  .in  appreciable  time  to  travel  over  a  number  of 
eneaced  junctions. 
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An  intermediate  distributing  frame  for — (a)  distri- 
buting the  traflBc  load  on  the  various  subscribers' 
groups;  (6)  distributing  the  traflBc  load  on  the  various 
A  and  B  feeds  and  ringing  groups  is  provided,  and  the 
auxiliary  working  of  subscribers'  lines  is  effected  with 
non-consecutive  numbering  and  any  sized  group  ;  night 
working  is  done  without  additional  equipment. 

The  telephonist  at  the  distant  manual  exchange  con- 
trols the  clear,  receives  the  busy-back  lamp-flash,  and  can 
meter  the  call  over  a  two-wire  junction,  while  trunk 
offering  by  the  telephonist  at  the  distant  manual  exchange 
is  done  over  a  special  junction.  Two-party-line  work- 
ing is  arranged  for. 

With  regard  to  call  offices,  in  the  case  where  no  dial  is 
provided  the  caller  removes  the  receiver  and  is  auto- 
matically connected  over  special  junctions  to  Blackpool, 
where  the  telephonist  answers  and  deals  with  the  call 
as  if  it  were  from  a  call  oflBce  on  a  manual  exchange. 
In  the  cases  where  coin  boxes  are  fitted  the  caller  dials 
local  calls  direct,  and  on  hearing  the  wanted  party  reply, 
deposits  coins  to  complete  the  talking  circuit.  For  calls 
to  other  districts,  the  caller  dials  0.  and  the  tele- 
phonist completes  the  connection  and  asks  the  caller  to 
deposit  the  money,   <fec. 

Thermostatic  control  of  common  apparatus,  to  prevent 
line  faults  and  "  receivers  left  off  "  from  impairing  the 
trunking  efficiency  of  the  exchange,  is  provided,  wliile 
the  delaved  back-release  is  bv  thermostat. 

Diallintr.  busv-back,  number  unobtainable,  and  ring- 
ing induction  tones  nre  provided  and  interr\i]ited 
according   to  tlie     Post     Office     standard  :    the   ringing 


machine  starts  and  stops  automatically,  antl  the  tram- 
mission  circuit  includes  a  repeating  coil  and  impedances, 
which  ensure  quiet  and  eflBcient  transmission  for  long- 
distance working. 

The  busy-back  is  given  from  the  a  and  b  feed,  thus 
reducing  the  load  on  the  "  in  trunks."  The  sub- 
scriber's meter  energises  at  the  end  of  a  conversation, 
and  an  alarm  is  given  if  it  does  not  do  so  correctly;  it 
is  therefore  under  continuous  supervision  ;  the  recorders 
deal  with  1-,  3-,  or  4-digit  calls,  and  are  not  taken  into 
engagement  with  a  calling  line  until  the  first  digit  is 
dialled. 

TraflBc  meters  are  fitted  to  the  various  groups  so  that 
a  continuous  record  of  traffic  can  be  kept,  and  a  record- 
ing ammeter  can  be  fitted  for  speech-minute  record 
purposes.  The  absence  of  a  subscriber's  multiple  ren- 
ders unnecessary  the  usual  allowance  of  additional 
equipment  for  lapsed  telephone  numbers  still  in 
the  directory ;  a  subscriber's  equipment  has  no 
telephone  number  identity  until  it  is  jumpered  to  the 
marker. 

Calls  for  dead  numbers  get  the  nu  (number  unobtain- 
able) tone,  because  the  associated  marking  wires  are  not 
jumpered  on  the  idf,  and  a  "  changed  number  "  bar 
on  the  latter  allows  calls  for  removed  subscribers' 
ch.Tnged  numbers  to  obtain  connection  to  a  manual 
operator.  A  system  of  alarm  lamps  and  sitrnals  indi- 
cates faults,  and  a  simple  power  plant  is  provided,  com- 
I'risina'  two  .32-volt  (sixteen-cell)  batteries,  one  charging 
inachine.  power  board ,  and  two  b.-ittery-drivcn  rinfrinir 
machines. 


ELECTRICAL    MARKETS    OF    SOUTH     AMERICA. 

An  Opening  for  British-made  Meters. 


By     PERCY     F.     MARTIN,     F  R.G.S. 


In  view  of  the  wider  adoption  of  electricity  l)oth  for 
lighting,  power,  and  heating  purposes  in  the  principal 
States  of  Soufii  America,  the  demand  for  electricity 
meters  is  pronounced.  In  these  countries,  fixed  rates 
are  not  in  favour  with  supply  autliorities,  so  that  the 
provision  of  house-meters  is  general.  In  Argentina,  a 
majority  of  tliese  meters  are  intended  for  direct  current 
and  for  220-volt  circuits,  with  a  capacity  of  between  two 
and  ten  amperes.  Whereas  in  the  early  days  the  Edison 
meter  and  the  Wright  meter  were  largely  used,  both  of 
these  types  have  now  been  abandoned,  the  former  sur- 
viving only  in  the  Bastian  meter,  occasionally  met  with. 
In  Buenos  Aires,  both  German  and  Italian  manufactures 
are  popular,  while  in  the  interior  cities  various  types  of 
meters  are  used,  the  choice  depending  largely  upon  price 
and  suitability. 

At  one  time  British-made  electricity  meters  were  highly 
thought  of  and  generally  introduced  in  new  installa- 
tions;  but  for  some  reason  or  other,  which  it  is  difficult 
to  explain,  these  British  goods  have  fallen  from  second 
to  fourth  place  in  the  list  of  electrical  imports,  and  pro- 
mise to  dwindle  still  further  unless  energetic  steps  are 
taken  bv  manufacturers  at  home  to  supplv  the  undoubted 
demand  which  exists.  The  steady  decline  in  British- 
made  meters  may  be  traced  from  the  early  days  of  the 
war.  but  there  seems  no  reason  why,  now  that  normal 
conditions  have  been  restored  between  the  United 
Kingdom  and  South  America,  the  once  considerable 
trade  carried  on  in  this  direction  should  not  be  renewed. 
In  comparison  with  the  meters  supplied  by  TTnited  States 
manufacturers,  those  from  the  TTnited  Kingdom  were 
considered  superior  :  with  the  revival  of  European  acti- 
vities it  is  doubtful  whether  American  meters  can 
sustain  the  test  of  quality  competition.  While  quality 
is  naturally  greatly  esteemed,  the  selling  price  is  also  an 
important  factor,   since  the  electricity  suppliers     whose 


number  is  estimated  at  considerably  over  35u  in 
Argentina — regard  the  meter  as  an  expense  rather  tlian 
a  productive  investment. 

Neither  is  Argentina  any  longer  entirely  ilepen<lcnt 
upon  foreign  productions,  since  a  local  company.  La 
Electro  Metalica  Argentina,  turns  out  a  considerable 
number  of  direct-current,  ampere-hour  meters  at  a  very 
low  cost,  and  certainly  of  as  good  a  quality  as  any  im- 
ported from  Europe  or  the  United  States.  Another 
factory,  of  German  origin  and  managed  by  German 
engineers  (Siemens-Schiickert,  Limitada),  is  manufac- 
turing meters  of  standard  types  such  as  were  formerly 
made  in  Germany  and  imported  into  Argentina  by  the 
firm  referred  to.  The  claim  is  put  forward  that  between 
l'),000  and  20,000  of  these  meters  have  been  made  and 
sold  in  Argentina  at  prices  somewhat  lower  than  those 
quoted  by  North  American  or  European  manufacturers. 

Owing,  however,  to  the  suspicion  entertained  against 
tlie  use  of  ampere-hour  meters  on  account  of  possible 
abuses  in  over-charging  customers,  new  regulations  have 
been  introduced  prohibiting  their  introduction  in  con- 
nection with  new  installations,  and  in  some  instances 
their  removal  from  existing  ones.  The  present  type  of 
electricity  meter  favoured  in  Argentina,  on  account  of 
both  construction  and  price,  is  the  Ferraris  single-phase, 
induction  type.  All  meters  have  a  cyclometer  dial  or  a 
direct-reading  disk  dial. 

In  Brazil,  the  same  objection  exists  to  the  fixed  or  flat- 
rate  system  as  in  .Argentina,  with  the  result  that  the 
market  for  watt-hour  meters  is  a  wide  one.  In  this 
Republic  also  the  sizes  most  in  favour  include  those  of 
a  capacity  of  from  two  to  ten  amperes,  as  in  the  case  of 
Argentina,  while  for  ordinary  household  circuits  prac- 
tically all  are  for  single  phase,  120  or  220  volts,  60 
cycles,  which  is  the  standard  form  of  supply  from  all  the 
larger  central  stations.  On  the  other  hand,  there  is  a 
certain,   hut  smaller,  demand   for  dire<.t-iurrent  meters 
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for  3-phase  power  meters,  and  for  50-cycle  types.  The 
capacity  of  the  demand  may  be  gauged  from  the  fact 
that  in  the  capital,  Kio  de  Janeiro,  and  the  next  largest 
city,  Sao  Paulo,  there  are  about  95,000  meters  in  use, 
the  annual  requirements  being  normally  about  10  per 
cent,  of  this  number. 

European  makes  have  hitherto  held  the  market  iu  com- 
petition with  those  of  United  States  origin.  British 
manufacturers  have  had  a  share  in  the  provision  of  elec- 
tricity meters  for  Brazil.  It  is  understood  that  several 
types  are  being  shown  at  the  Centenary  Exhibition,  now 
■in  progress  at  Rio  de  Janeiro,  embracing  the  special 
features  desired  in  this  tropical  country  and  consisting 
in  general  of  glass  covers  and  ironclad  conduit  terminals 
for  entrance  wires,  with  cyclometer  or  direct-readin": 
dials,  the  meters  being  so  constructed  as  to  prevent  as 
far  as  passible  the  intrusion  of  tropical  insects  and 
vermin. 

In  Uruguay,  the  condition  of  the  electricity-meter 
market  is  much  about  the  same  as  in  the  two  other  State.s 
referred  to.  except  that  the  purchase  of  all  such  appara- 
tus  is  in   the  hands  of  the  Government,  which  controls 


the  generating  stations.  It  may  be  said  that  the  capital, 
Montevideo,  offers  one  of  the  finest  markets  in  South 
.Vnierica  for  all  progressive  developments  connected  with 
tlie  use  of  electricity,  the  Government  taking  particular 
pride  in  the  character  of  its  own  show-rooms,  where  are 
displayed  many  admirable  working  models  of  practically 
every  known  electrical  device  for  the  factory  and  house- 
hold. 

In  Montevideo,  there  are  considerably  over  30,000  con- 
sumers of  the  energy  supplied  by  the  Government.  In 
view  of  the  wide  extension  of  residential  buildings,  whicli 
lla^  been  in  progress  for  several  years  past,  the  number 
of  new  subscribers  is  continually  being  added  to.  The 
usual  type  of  meter  is  for  alternating  current,  in- 
cluding the  Ferranti  and  other  patterns.  Some  old- 
established  installations  employ  the  Aron  meter,  consist- 
ing of  two  electrically-driven  clocks.  The  Shallenberger 
and  other  types  are  occasionally  found.  The  most 
common  alternating-current  meters  are  for  220-volt,  50 
cycle,  single-phase  circuits,  having  a  capacity  of  2^  and 
5  amperes.  The  direct-current  meters  most  used  are  for 
220-volt  circuits,  of  2.  5,  and  10  r.iiiperes  capacity. 


THE     PHYSICIST     AND     THE     ELECTRICAL     ENGINEERING     INDUSTRY. 


Mk.  C.  C.  Patekson,  chief  of  the  research  organisation  of 
the  General  Electric  Co.,  Ltd.,  lectured  .before  the  Institute 
OF  Physics  on  the  above-named  subject,  on  October  18th. 
He  said  that  there  were,  in  the  main,  three  ways  in  which 
physicists  might  be  associated  with  the  electrical  industry. 
First,  they  might  work  at  independent  investigations  and 
research  at  universities  with  no  immediate  industrial  objects 
in  view;  secondly,  they  might  work  with  a  definite  industrial 
object  at  institutions  outside  the  industry,  such,  for  instance, 
as  the  National  Physical  Laboratory,  and  he  included  in  this 
category  the  various  industrial  research  associations;  thirdly. 
they  might  engage  in  research  and  investigatory  work  with 
an  individual  company  and  in  the  employ  of  that  company. 
It  was  the  last  category  that  he  wished  to  consider  most,  not 
because  he  desired  to  belittle  the  importance  of  the  other 
two  categories,  but  because  he  "thought  the  need  which  in- 
dustry had  for  the  physicist  within  itself  was  very  insufficiently 
appreciated. 

The  electrical  industry  could  never  flourish  if  it  relied  on 
luerely  receiving  the  results  of  physical  investigations  from 
outside.  The  outside  investigator,  however  brilliant  and  how- 
ever frequent  his  visits  to  works,  could  never  have  sufficient 
knowledge  of  the  industry  to  appreciate  fully  what  were  it.s 
real  needs  or  what  were  the  real  facts  of  its  problems.  He 
wished  to  convince  them  of  the  urgency  of  the  necessity  for 
having  physicists  of  the  right  sort  at  the  heart  of  an  indus- 
trial concern,  intimately  associated  with  its  manufacturing 
processes  and  in  the  counsels  of  the  management  in  aU  matters 
of  policy  which  might  be  affected  by  technical  considerations. 
and  the  elaboration  of  this  aspect  he  took  as  the  theme  of  his 
lecture. 

He  w'ould  endeavour  to  give  as  true  a  picture  as  he  could 
,of  many  well-managed  manufacturing  concerns  in  the  elec- 
trical and  allied  industries.  It  was  of  no  use  to  consider  the 
industry  as  a  whole.  The  indu.stry  consisted  of  a  number  of 
manufacturing  units,  entirely  independent  and  generally  in 
competition ;  usually  the  competition  was  in  price  as  well  as 
quality.  Competition  in  quality  always  existed,  and  low 
manufacturing  costs  came  only  .second  in  importance  to  quality. 
Sometimes  even  a  c.onipioinise  between  costs  and  quality  had 
'  to  be  admitted.  Although  it  might  not  always  be  the  case, 
be  would  assume  that  techni  al  processes  in  the  works  were  in 
the  hands  of  men  whose  mental  equipment  was  good.  Often 
they  were  qualified  engineers.  Frequently,  these  men  had 
the  main  executive  respnnsibility  in  their  departments  and 
had  to  see  to  the  putting-through  of  orders  and  the  quality  and 
design  of  the  articles  inanufactured.  Sometimes  they  were 
qualified  men  on  the  staff  of  the  works  chemist,  or  the  works 
chemist  himself  was  in  charge  of  the  processes.  On  the  other 
'  hand,  in  some  branches  of  the  industry,  a  chemist  was  not 
considered  necessary  or  was  relegated  to  an  inferior  position, 
add  the  factorv  prfxesses  were  in  the  hands  of  an  engiwer 
.  to  whose  shoulders  all  the  production  worries  were  transferred. 
In  other  cases,  technical  responsibility  largely  rested  with  the 
staffs  of  the  drawing  and  designs  office.  Whoever  was  made 
responsible  for  factory  processes  and  production  was  usually 
given  a  free  hand  by  the  mnnagement  to  make  whatever  trials 
and  experiments  he  wished,  with  a  view  to  improving  and 
reducing  costs.  Most  in.iiMtieinents  prided  themselves  on  the 
encouragement  given  to  thejr  staffs  to  make  experiments 
■  This  had  the  incidental  riivantage  to  the  management  of 
affording  less  ground  for  excuse  on  the  part  of  the  technical 
staff  should  processes  go  wrong  or  complaints  arise.     Altera- 


tions in  processes  or  designs  sometimes  came  from  inside; 
often  they  were  the  result  of  pressure  from  competitors. 
Information,  often  incomplete,  was  received  that  a  com- 
petitor was  working  along  some  new  line,  and  the  tech-  ■ 
meal  man  responsible  for  that  section  was  immediately 
.set  to  work  to  reproduce  the  result.  If  he  succeeded 
up  to  the  point  of  making  the  new  process  or  design 
an  improvement  over  the  old,  it  was  adopted  in  the 
factory  after  a  fairly  thorough  trial,  and  there  the 
matter  ended.  There  was  no  time  for  more.  Empirical  in- 
structions had  beeu  given  to  the  factory  and,  meanwhile, 
the  next  worry  had  been  taken  up  in  order  of  urgency.  More 
often,  the  attempted  improvement  was  discarded  as  unwork- 
able for  reasons  which  were  never  very  clearly  defined.  Either 
it  was  beyond  the  technical  skill  or  knovidedge  of  the  man 
responsible,  or  there  were  factors  connected  with  the  rau 
materials  which  were  outside  his  control.  Often  improve- 
ments which  were  at  first  promising  had  been  discarded  i.o- 
cause  the  results  had  proved  erratic  and  uncertain  in  routine 
production,  and  the  investigation  of  the  causes  by  thn  usual 
trial-and-error  methods  was  a  task  of  too  great  a  magnitude 
and   was  too  expensive  to   face. 

To  a  greater  or  less  extent,  this  was,  or  had  been  until 
recently,  a  true  picture  not  of  one,  but  of  the  majority  of 
the  concerns  connected  with  the  British  electrical  engineer- 
ing industry.  It  was  al.so  a  picture  of  as  many  foreign  ones. 
From  a  technical  point  of  view  it  was  a  picture  of  "  muddling 
along,"  frequently  at  low  efficiency,  nearly  always  in  an 
atmosphere  of  semi-ignorance  as  to  what  it  was  doing,  con- 
stantly fearing  that  the  products  it  was  supplying  might 
ilevelop  unexpected  blemishes  the  causes  of  which  were 
shrouded  in  obscurity.  He  did  not  think  it  compared  un- 
favourably with  the  average  standards  existing  in  many  in- 
ilustrial  countries  throughout  the  world,  but  he  was  comp?r- 
ing  it  with  what  it  was  well  within  the  power  of  the  in- 
dustry to  become.  ■ 

These  uncertainties  and  mysteries  in  industry  riiust  be  ex- 
plained and  for  several  reasons  other  than'  the  obvious  one. 
They  could  only  be  cleared  up  by  knowing  what  were  the 
physical  laws  which  underlay  its  processes  and  governed  the 
i'ehaviour  of  its  products,  and  this  knowledge  must  be  part 
and  parcel  of  the  factory  equipment  and  must  not  be  regarded 
as  an  academic  thing,  the  property  of  one  or  two  experts 
Indu.stry  run  by  engineers  was  constantly  satisfied- by  mereh 
^.'etting  something  to  work,  ■^•hethej  it  wore  a  process  or  i 
fini.shed  product.  To  do  anything  more  was  considered  a 
waste  of  money.  To  learn  the  why  and  the  wherefore  was 
relegated  by  the  management  to  universities  and  '  places 
where  they  think."  If  the  results  of  this  policy  were  not  .so 
disastrous  for  industry  itself,  one  woidd  have  little  to  say. 
but  it  was  vital  in  the  interests  of  industry  itself  that  it 
should  change  its  outlook  and  recognise  that  knowledge  was 
as  valuable  to  it  as  practical  achievement.  At  present  many 
concerns  depended  for  sub.sistenee  on  crumbs  of  knowledge 
pi'.'ked  from  under  the  tables  of  the  universities,  and  that  wan 
a  meagre  meal  for  an  industry  which  ought  to  be  growing 
It  was  sometimes  stated  bv  managements  that  they  could 
'ub  alone  all  right  with  their  existin'i  technical  stafl'a.  II 
•they  came  ujf  against  a  problem  which  they  could  ooi 
manage,  and  if  it  was  of  sufficient  importance,  they  called 
in  outside  research  assistance,  but  this  outside  assistann 
could  never  take  the  place  of  the  phymcist  at  the  heart  of  < 
oonoem. 

For  a  works  physicist  to  be  a  success,  however,  it  was  co^ 
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sential  that  both  the  physicist  and  those  with  whom  he 
must  co-operate  should  learn  each  other's  point  of  view.  Their 
mentalities  were  different  and  must,  and  should,  be  different 
and  complementary.  Without  thi.s  understanding  there  never 
could  be  fruitful  work,  and  particularly  must  the  worisa 
manager  appreciate  that  the  true  research  worker  was 
onginallv-miuded  and  therefore  found  control  irksome.  Each 
tide  must  win  the  confidence  of  the  other  and  merit  the 
support  and  appreciation  of  the  other,  for  the  success  of 
physics  in  indu.stry  depended  as  much  upon  these  matters 
as  on  the  actual  merit  of  the  researches  carried  out. 

The  first  desideratum  for  the  physici.st  was  to  know  his 
works  thoroughly.  The  physicist  who  entered  many  branches 
of  the  electrical  manutacturing  industry  was  surprised  to 
find  how  empirical  everything  was.  That  the  industry  had 
been  carried  on  successfully  under  these-  conditions  was  a 
tribute  to  the  ability  and  patience  of  the  personnel  of  the 
industry.  It  was  a  great  mistake  to  assume  that  other  methods 
could  easily  and  quickly  supersede  empiricism,  but  they  must 
gradually  do  it  as  principles  became  surely  established.  Une 
of  the  most  baffling  factors  in  the  process  of  substituting  con- 
trol by  measurement  for  control  by  judgment  was  met  with 
when  a  factory  had  not  the  full  control  of  its  raw  materials, 
but  had  to  take  what  it  was  able  to  purchase.  Variations  in 
raw  materials  might  completely  mask  the  effect  of  retinenients 
introduced  to  improve  efficiency.  In  these  circumstances, 
there  was  greater  need  for  the  physicist  or  the  works  chemist, 
as  the  case  might  be,  in  order  to  introduce  processes  for  the 
treatment  of  raw  materials,  or  to  show  the  suppliers  of  the 
raw  materials  what  to  do  in  order  to  meet  requirements.  The 
only  way  to  expect  success  was  to  make  the  research  physici.sts 
free-lances  in  the  works,  free  to  arrange  their  own  experi- 
ments and  to  set  them.selve,s  their  own  problems  untrainuielled 
by  the  prejudices  of  the  existing  wuiks  personnel.  Their 
only  terms  of  reference  .should  be  to  investigate  the  works 
processes  and  products  with  a  view  to  the  improvement  of 
efficiency  and  the  development  of  better  ones.  They  must 
have  a  laboratory  of  their  own  and  workshop  facilities  under 
their  own  control.  The  number  of  men  would  depend  upon 
the  size  of  the  concern,  but  two  was  an  absolute  ininimuiii, 
and  their  qualifications  would  naturally  deiwud  on  the  parti- 
cular branch  of  electrical  engineering  in  question. 

Many  indu.strialists  would  he  inclined  to  regard  with  in- 
credulity the  wisdom  of  letting  physicists  loose  in  their  \m irks 
with  such  a  roving  commission.  They  might  see  ditticiiltios 
of  discipline,  of  jealousy  on  the  part  of  the  work.s  peisimncl, 
interference  with  production  and  overlapping  with  the  duties 
and  responsibilities  of  .superintendents  and  others  iilrc:idy 
responsible  for  experimental  work.  They  might  ivuard  it 
as  likely  to  turn  into  a  new  department  responsible  to  none 
of  the  existing  works  managers,  with  direct  access,  to  the 
managing  director  himself  over  the  heads  of  those  respoiisihlc 
to  him  for  the  works.  Theise  were,  admittedly  grave  coii- 
siderations,  but  it  was  nevertheless  of  the  greatest  iraportaii  e 
to  segregate  the  research  men  from  the  existing  works  influ- 
ences and  control  and  to  get  the  managers  to  support  aiuf 
•welcome  this  segregation. 

Deahng  with  the  application  by  the  General  Electric  Co. 
of  the  ideas  he  had  propounded,  Mr.  Paterson  said  that  the 
company  decided  four  or  five  years  ago  to  make  research  one 
of  its  definite  objectives.  Practically  the  only  general  funda- 
mental principle  the  management  laid  down  in  connection 
with  this  decision  was  that  the  research  activities  were  to  be 
kept  independent  of  production  activities,  i.e.,  the  manage- 
ment must  retain  complete  responsibility  for  production  pro- 
cesses. The  research  organisation  should  assist  with  advice 
and  experiment  in  a  consultative  capacity  and  the  problems 
it  tackled  and  the  work  it  undertook  must  remain  in  the  dis- 
cretion of  the  research  organisation  itself.  On  the  other 
hand,  the  decision  to  apply  or  not  the  results  of  any  piece 
of  work  of  the  research  laboratories  must  rest  entirely  with 
the  factory  concerned  with  the  particular  product.  With  this 
guiding  principle  and  the  financial  means  to  establish  labora- 
tories, the  movement  was  launched  to  work  out  its  destiny, 
supported  by  the  goodwill  of  the  various  managements— to 
establish  its  relationship  with  the  different  works  of  the  com-, 
pany.  and  to  grow  as  circumstances  should  dictate.  The  ar- 
rangement was  absolutely  flexible.  Ocrasionaliy.  experiments 
w-ere  conducted  on  the  production  plant  itself— more  oft+-'n.  if 
it  could  be  arranged,  the  process  was  installed  in  the  research 
laboratories  where  factors  could  be  independently  controlled 
and  where  production  was  not  interfered  with.  Moreover, 
the  practice  had  grown  up  of  holding  regular  meetings  of  the 
works  technical  staffs  with  members  of  the  research  laboratory 
staff.  Works  technical  matters  were  reviewed  at  these  con- 
ferences, and  the  laboratories  were  able  to  acquaint  themselves 
with  the  works  policy  and  their  urgent  prolilems  and  dith- 
culties.  The  whole  personnel  of  the  laboratories  now  num- 
bered RO,  of  whom  2.5  per  cent  were  qualified  research  men, 
and  of  the  remainder  a  good  many  were  operatives  who 
carried  on  some  of  the  works  processes  on  a  small  scale  in 
the  laboratory,  for  the  purpose  of  studying  them  and  applying 
experimental  results  in  a  practical  way  before  recommending 
them  to  the  factory. 

Mr.  Paterson  concluded  with  a  reference  to  some  instances 
of  the  manner  in  which  research  work  in  the  factory  had 
been  productive  of  practical  results  in  a  manner  which  would 
not  have  been  possible  othcrwi.se.  A  certain  process  in  the 
works  which  had  been  in  um  for  a  long  time  involved  th« 


coating  of  wires  of  different  diameters  with  a  material  which 
hardened  after  coming  out  of  the  bath.  The  final  product 
was  not  always  uniform  in  quality,  and  there  was  considerable 
wastage  due  to  outfalls,  and  consequent  loss  of  money.  In- 
vestigutiou  showed  that  there  were  as  many  as  six  variable* 
affecting  the  final  prfxluct,  several  of  them  interdependent  and 
concerning  processes  carried  out,  and  products  made,  m 
different  departments  of  the  factory.  One  of  these  was  the 
quantity  and  uniformity  of  the  deposit  on  the  wire,  which  ber 
came  increasingly  variable  as  the  size  became  siualler.  The 
problem  was  tackled  by  making  measurements  ^\ith  a  view  to 
determining  the  laws  governing  the  deposition  of  liquids,  witli 
and  without  suspensions,  on  long  cylinders  when  suspensions 
were  made.  The  limiting  conditions  were  found  and  the  lines 
indicated  along  which  alone  it  was  possible  to  look  for  success 
in  the  operation.  No  works  technical  engineer  or  manager 
would,  or  even  could,  undertake  such  a  piece  of  work  as  this. 
Again,  in  the  manufacture  of  a  certain  composite  wire,  the 
drawing  process  did  not  always  yield  100  per  cent,  output.  A 
bad  patch  was  frequently  met,  and  at  these  times  the  effici- 
ency was  very  low.  Careful  micrographic  examination  of  the 
wire  at  all  stages  resulted  in  the  cause  and  remedy  being 
found,  after  four  or  five  weeks"  work,  and  the  examination 
revealed  a  condition  of  the  wire  which  explained  the  cause 
of  many  troubles  which  occurred  in  another  department  of 
the  works  and  had  been  attributed  to  other  causes  altogether. 
The  following  example  was  from  a  lamp  works  :  The  final  state 
of  evacuation  of  a  lamp  depended  on  the  action  of  a  certain 
amount  of  red  phosphorus  introduced  into  the  lamp  before 
sealing-off  from  the  pump  system.  It  was  known  by  the  elegant 
name  of  "  getter."  Phosphoras  had  been  employed  for  this 
purpose  for  very  many  years  in  the  lamp  industry.  For  many 
years,  also,  lamp  makers  had  rung  the  changes  upon  many 
different  ingredients  to  add  to  the  phosphorus  and  also  upon 
the  method  of  its  introduction  into  the  lamp.  Nevertheless, 
all  the  lamps  had  not  always  been  perfect.  Many  possible 
causes  had,  from  time  to  time,  been  blamed  for  failures,  in- 
cluding the  "  getter."  The  whole  problem  was  clearly  one  of 
finding  out  thefundamental  action,  not  only  of  the  getter,  bi.t 
of  every  other  agency  in  a  lamp — and  there  proved  to  be 
.several — which  affected  the  quantity  of  free  gas  in  the  bulb 
at  different  periods  of  the  life  of  the  lamp.  The  whole  of  the 
phenomena  were  investigated  and  correlated  in  about  two 
years  and  reduced  to  proper  physical  terms.  The  complica- 
tion of  the  whole  problem  thus  revealed  in  its  full  magnitude, 
showed  the  utter  hopelessness  of  attempting  to  carry  oH 
manufacture  intelligently  by  the  process  of  groping  and  guess- 
ing among  empiricisms. 

in  the  design  of  thermionic  valves,  there  had  been  the 
•_'reat  advantage  that  the  modern  physicist  was  fairly  early 
in  the  field  and  had  got  his  principles  generally  clear  before 
manufacture  took  place  on  a  large  scale,  and  it  was,  in  this 
case,  possible  in  some  measure  to  avoid  empiricism  from  the 
beginning.  The'>same.  however,  did  not  apply  to  acoustics. 
for  in  .spite  of  the  fact  that  the  telephone  was  one  of  the  oldest 
instruments,  the  principles  and  practice  underlying  the  faith- 
ful magnification  of  sounds  were  virtually  unknown.  Elec- 
trical engineers  throughout  the  world  were  suddenly  con- 
fronted with  the  necessity  of  supplying  loud  speakers  in  con- 
nection with  the  magnification  and  reproduction  of  speech  and 
music  by  wire  and  wireless,  and  they  had  little  but  empiricism 
to  go  upon.  The  industry  could  only  hope  that  the  public 
would  have  patience  with  it  until  the  problem  had  been  pro- 
perly explored  by  physicists  and  the  results  of  their  work 
translated  into  practice. 

He  could  imagine  few  things,  concluded  the  lecturer,  more 
beneficial  to  a  factory  or  more  helpful  to  a  progressive  works 
staff,  whether  glass  works,  cable  works,  machinery  works, 
lamp  works,  or  any  other  kind  of  works,  than  an  invitation 
from  its  management  to  a  band  of  men.  physicists  and 
chemists,  to  devot<^  themselves  to  its  welfare  and  improve- 
ment, in  the  manner  he  had  indicated.  M  the  same  time, 
he  could  imagine  few  things  more  disturbing  than  this  to  a 
works  technical  staff  whicli  had  allowed  itself  to  crystallise 
and  had  no  r«al  desire  to  depart  from  the  methods  of  traditioi) 
and  empiricism. 

At  the  conclusion  of  the  lecture,  a  number  of  lantern  slides 
were  exhibited  showing  the  various  departments  of  the  re- 
search organisations  of  the  Metropoljtan-Vickers  Co..  Ltd..  and 
the  Oeneral  Electrio  Co.,  Ltd.  It  may  be  mentioned  that  the 
following  are  included  in  the  list  of  problems  which  the  former 
company  hae  allocated  to  its  research  physicists  :  the  use  of 
tides  for  power  generation ;  critical  speeds  and  vibration  in 
rotating  machinery :  electrical  and  thermal  char.acteri.stics  of 
dielectrics;  heat  transmission  and  radiation  of  various  appli- 
ances and  materials  u.sed  in  electrical  engineering;  study  of 
circuit-breaking  gear  by  measurement  of  rapidly  transient 
phenomena:  and  the  study  of  stresses  in  gearing  for  power 
transmission. 


A  Lar^ije  Cable. — .\  large  c.ible  is  reported  to  have  been 
constructed  by  the  Halsingborg  Electrical  Works  for  the  South 
Swedish  Power  Co.  The  cable,  which  is  to  be  laid  to  the 
latter's  transformer  station  in  Halsingborc:.  is  of  the  5(XtW-V 
three-phase  type;  it  has  a  diameter  of  110  mm.,  and  weighs 
abont  30  kilogrammeg  per  metre. 
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A    MANITOBA    HYDRO-ELECTRIC    SCHEME. 


The  infinite  possibilities  of  Canada  become  more  and  more 
apparent  as  progress  is  made  in  methods  of  development. 
The  advent  of  electricity,  employed  on  a  scale  never  before 
known,  has  rendered  possible  the  fullest  exploitation  of  the 
country's  vast  resources  which  so  far  have  been  scarcely 
touched.  Apart  from  this,  electricity  is  making  life  easier 
for  Canada's  small  population;  electrical  energy  has  received 
full  recognition  as  a  labour-saver,  and  as  a  clean  and  cheap 
agent  for  performing  all  kinds  of  duties.  Canada  is  far 
ahead  of  the  Mother  Country  in  this  respect.  The  principal 
reason  of  this  superiority  is,  of  course,  the  existence  of 
ilUmitable  water-power  resources  which  are  steadily  being 
harnessed  and  put  to  work  in  all  parts  of  the  Dominion. 
We  have  previously  said  a  great  deal  about  the  wonderful 
hydro-electric  system  of  Ontario,  but  the  other  provinces 
are  also  carrying  out  schemes  of  equal  magnitude.  Already 
Manitoba  has  made  several  important  developments,  those 
of  the   Manitoba  Power  Co.   in   particular  being  comparable 


placed  a  rock-fill  diversion  dam  of  the  free  spillway  type 
to  cut  off  the  flow  through  a  waterway  known  a.s"  Eve'.^ 
Channel,  thus  providing  an  automatic  spillway  '2,000  ft.  m 
length.  It  is  stated  that  no  unusual  engineermg  difficulties 
will  be  encountered  in  carrying  out  the  hydraulic  work. 

At  each  end  of  the  power  house  will  be  placed  six  sluices, 
each  '20  ft.  wide,  separated  by  0-ft.  piers,  and  a  sill  provided 
with  stop  logs  or  gates  to  control  the  flow  of  the  Iriver. 
Prom  the  end  of  the  sluice-way  will  extend  a  free  spillway, 
with  a  total  length  of  316  ft.  .Vt  the  extreme  eud  of  eacli 
spillway  a  non -overflow  dam  will  be  built  to  restrict  "  flood 
waters."  The  entire  stnicture  will  be  of  solid  cyclopean 
concrete,   reinforced  where  necessary. 

In  the  generator  room  of  the  power  house,  the  generators, 
turbine  governors,  and  exciters  will  be  installed.  The 
turbines  which  it  is  proposed  to  employ  are  of  the  vertical 
shaft,  single  runner,  high-speed  Francis  type,  made  by 
Messrs.  Vickers,  Ltd.    The  weight  of  the  rotating  parts  will 


Fig.  1. — Map  Showing  the  District  which  is  being  Df.veloprd. 


with  any  other  hydi'o-electric  undertaking.  The  province  is 
rich  in  timber,  coal,  and  copper,  in  addition  to  its  fisheries 
and  furs.  In  the  northern  part  of  the  province  copper  is 
mined,  but  transport  costs  for  the  ore  make  the  resultant 
price  high.  Timber  for  paper-making  is  also  abundant, 
but  pulping  facilities  are  lacking,  and  transport  costs  again 
intervene  to  enhance  the  price  of  the  finished  product. 

With  a  view  to  developing  the  area  and  to  enable  copper 
and  paper  to  be  produced  in  an  economical  manner,  a  com- 
pany   has    been    formed    under  the   title    of    Menzies-Smart, 
Ltd.       This  company  proposes,  by  means  of  electricity  pro- 
duced by  the  power  of  the  Nelson  River,   a  view  of  which 
appears  in  fig.  2,  to  operate  pulp  and  paper  mills  and  copper 
smelting  and  refining  plant,  in  addition  tn  supplying  energy 
for     purposes     which     will     follow    the 
initial    developments.       As    far  back  as 
1910,    the    potentiaUties    of   the    Nelson 
River  were   the   subject   of  a  reconnais- 
sance survey  made  on  behalf  of  the  De- 
partment of  the  Interior.  The  river  joins 
Lake  Winnipeg  with   Hudson   Bay  and 
forms  the  main  artery  for  carrying   the 
discharge   of   an   area  of   450,000  square 
miles  to  the  sea,  and  it  runs  parallel  to 
the   Hudson  Bay  Railway  which  passes 
within  30  miles  of  the  power  site.       It 
flows    through    the    central    portion    of 
North  Manitoba   for   a    distance   of    43(' 
miles,     and     it     has     a     fall     of     ovei 
700    ft.    in    this    distance.      The    point 
at   which    the    Menzies-Smart   company 
intends    to    erect    its    station    is    seen 
on  the  accompanying  map  (fig.  1).    It  if 
proposed  to  utilise  Cross  Lake,   part  of 
the  discharge  of  which   passes  over  the 
Whitemud  Falls,  as  a  storage  reservoir. 
The  lake  is  not  shown  on  the  map,  being 
over  three  miles  distant.    The  company 
will  erect   a   dam   at    a    point   li    miles 
below   the    Whitemud    Falls   where   the 
width  of  the  river  is  about  ],800  ft.    The 

available  head  at  this  iwjint  is  40  ft.,  and  the  average 
potential  pov.er  is  182,0(10  h.p.,  with  a  turbine  efiicicncy 
of  8f»  per  cent.,  corresponding  to  a  maximum  demand 
of  236,000  h.p.,  with  a  load  factor  of  60  per  cent. 
The  avnilable  maximum  is  291,000  h.p.  This  can  be 
augmented  by  m^ans  of  the  facilities  afforded  by  I>ake 
Winnipfg.  which  has  an  area  of  9,414  square  miles,  but  it 
is  considered  that  this  storage  would  not  be  required  for 
many  years  to  come.  The  civil  engineering  work  to  be 
executed  will  include  a  concrete  non-overflow  dam,  spillways, 
and  sluiceways  at  both  ends  of  the  power  house,  with  provi- 
sion for  sluice  gates,  a  fish  ladder,  log  slides,  and  lockage 
facilities  for  navigation.  At  a  pbint  approximately  three 
miles  up-sfream,   at  a    site   known    as    Eve's   Falls,    will    be 


be  borne  by  a  Michell  suspension  bearing  mounted  on  the 
top  of  the  generator.  The  runners,  innv.qble  gates,  fixed 
guides  and  other  exposed  parts  will  be  of  extra  heavy  con- 
struction to  guard  them  against  the  effects  of  block  ice 
which  may  float  in  if  the  racks  are  raised  for  any  purpose, 
and  will  be  fitted  with  the  latest  devices  for  combating  frazil 
ice.  The  speed  of  the  turbine  will  be  controlled  by  an  auto- 
matic oil  pressure  governor.  Each  governor  will  be  supplied 
with  oil  from  valveless  pumps,  the  pressure  system  being  in 
duplicate.  There  will  be  a  central  supply  for  all  governors, 
and  an  individual,  independent,  supply  for  each,  with  com- 
pressed air  accumulators.  The  governors  will  have  all  adjust- 
ments readily  accessible,  and  the  speed  will  be  controlled  from 
the  switchboard.       .\u  excess  speed  cut-out  which  will  close 


Fio.  2.— Thi:  Nhi 


HlVMi. 


the  turbine  gates  immediately  and  automatically  will  be 
fitted.  The  turbine  gates  will  be  fitted  with  both  hand  and 
motor-driven  closing  gear.  Each  turbine  operating  under  a 
40-ft.  head  will  be  capable  of  giving  a  maximum  output  of 
23,000  h.p.  The  generators  will  be  3-phase,  60-cycle 
machines  delivering  current  at  12,000  W.  Eich  will 
be  provided  with  an  exciter  directly-connected  to  it.^ 
shaft.  The  normal  rating  will  be  15,000  kW  and  the 
machines  will  be  capable  of  sustaining  a  continuous  over- 
load of  25  per  cent.  The  transfonners  for  long-distance 
transmission  will  be  single-phase,  each  of  5.000  k'V.'X  nonnn! 
rated  capacity  and  designed  to  withstand  safely  50  per  cent, 
contiijuous  overload.  Th^se  will  step-Vip  the  pressure  to 
110,000  volts,  but  provision  will  be  made  to  tap  off  efnergy  at 
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lower  pre.ssures.  These  transformers  will  not  be  required 
in  the  initial  stage  as  the  energy  will  be  transmitted  direct 
to  the  mills  at  the  generated  voltage.  A  double-circuit 
three-phase  transmission  line,  arranged  for  110,000  volts,  will 
be  erected.  For  the  initial  installation,  however,  it  will  be 
olierated  at  12,00(1  volts. 

The  total  cost  of  the  initial  portion  of  the  scheme,  giving 
48,0110  h.p.,  is  put  at  $4 ,0-28.. 51)0 ;  the  final  development  of 
•J91,000  h.p.   will  cost  a  further  .$6,600,000. 

At  the  same  time  as  the  first  stage  of  the  power  scheme  is 
being  put  through  copper  smelters  will  be  erected.  These 
will  take  the  whole  of  the  power  generated.  Later  a  43-mile 
electric  railway  will  be  constructed  to  link  up  with  the  Huil- 
.son  Bay  Railway,  and  pulp  and  paper  mills  will  be  erected. 

Previous  experience  has  shown  that  such  schemes  m 
Canada  have  formed  the  nucleus  of  large  townships,  and  the 
same  is  anticipated  in  connection  with  this  development. 


NON-MAGNETIC     CA5T     IRON. 


A  Dawson-Ferbanti  Patent, 
The  necessity  for  a  metal  having  similar  magnetic  properties 
to  brass  and  gunmetal,  but  in  price  more  nearly  approachmg 
that  of  cast-iron,  has  long  been  felt  by  manufacturers  of 
electrical  plant  and  apparatus.  Such  a  product  is  now  on 
the  market  under  the  name  of  "  No-Mag,"  an  alloy  which 
possesses  not  only  the  features  of  gunmetal,  which,  are  so 
essential  in  the  design  and  construction  of  electrical 
machinery,  but  also  has  a  higher  siiecitic  resistance  than 
ordinary  cast-iron.  "  No-Mag,"  therefore,  combines  at  once 
the  essential  non-magnetic  properties  of  gunmetal  and  the 
high-resistance  properties  of  cast-iron,  and  its  use  permits 
enormous  advantages  to  be  gained  when  magnetic  hysteresis 
IS  removed  and  loss  due  to  eddy-currents  is  reduced  to  a  mini- 
mum, benefits  which  are  not  jointly  obtainable  with  any  other 
metal  or  alloy  in  use.  This  combination  is  readily  observed 
on  reference  to  the  following  figures:- — 

Magnetic  Permeability.  Specific  Resistance. 
Microhms  per 
Maximum  cm.  cube. 

Cast-iron  330.00  9.5.0' 

"  No-Mag  "               ...        1.03  140.0 

Brass  1.00  7.5 

This  invention  was  prompted  by  a  close  consideration  of 
the  incompleteness  of  existing  materials  in  this  respect, 
especially  with  reference  to  cases  wherever  there  is  present 
an  alternating  or  rotating  flux.  By  its  use  in  the  construction 
of  an  alternator  the  hysteresis  and  eddy  losses  in  the  stator 
and  plates  are  reduced  to  a  minimum,  and  magnetic  leakage 


Fig.  1.—"  No-Mau  "  Castings. 


18  largely  removed :  the  .same  applies  to  the  covers  over 
the  end  connections.  In  the  case  of  armatures  or  rotors  of 
direct  and  alternating  generators  or  motors  if  non-magnetic 
iron  end  plates  are  used  the  total  flux  is  kept  particularly 
confined  to  the  armature  c.ire  and  magnetic  leakage  is 
again  reduced  to  a  minimum,  the  latter  being  important  from 
the  point  of  view  of  the  reduction  in  the  amount  of  copper 
which  may  be  used. 

The  inain  characteristics  of  non-magnetic  cast-iron  are,  as 
seen  from  the  table  already  given,   as  follows  :  — 

(1)  Low  Magnetic  Penneahility. — The  figure  is  approxi- 
mately the  same  as  that  for  air,  namely,  unity.  Repeated 
tests  show  a  permeability  for  this  material  of  1.03,  which, 
it  will  be  observed,  is  practically  the  same  as  for  brass,  which 
is  1.00. 

(2)  Tcinficraturc,  Effect  on  Pcrmcabilitii. — "  No-Mag  "  is 
Blightly  less  penneaBle  with  increasing  tempcraturos.  as  slrown 
by  the  following  figures  actually  obtained  on  test :  At  17  deg. 


C,  permeability  1.025;  at  100  deg.  C,  permeability  1.020.  Thij 
property  of  low  permeability  enables  ""  No-Mag  "  to  be  used  in 
place  of  brass,  especially  where  there  is  danger  of  undesired 
eddy  currents,  and  its  uses  in  this  direction  cover  a  large  field. 

(3)  Specific  Resistance. — "  No-Mag  "  has  a  much  bighei 
specific  resi.-tancc  than  ordinary  cast-iron.  lt«  resistance  of 
140  microhms  per  centimetre  cube,  as  compared  with  95  for 
ordinary  ca.st-iron,  show.s  an  increase  of  50  per  cent.,  and 
suggests  the  use  of  this  material  in  cases  where  mcreased 
resistance  with  smaller  volume  of  metal,  or  similar  resist- 
ance with  extra  metal  for  strength,  would  be  an  advantage, 
such  as  in  resistance  grids. 

(4)  Resistance  Temperature  Coefficient. — Between  0°C.  and 
lfXJ°C.  this  is  0.0000  per  1°C.,  as  compared  with  approxi- 
mately 0.01)19  per  1"C.  for  ordinary  cast-iron,  the  respective 
fonuulff.-  being;  "No-Mag"  iion'Rj  =  R,  (ixO.0009  t°C.) ; 
ordinary  iron  K,  =  R,  (1-1-0.0019  t°C.). 

Maniijacture. — "  No-Mag  "  can  be  cast  with  the  same  facility 
as  ordinary  cast-iron,  brass,  and  aluminium,  arid  has  the 
same  appearance  as  the  former,  with  which  it  also  compare.s 
equally  as  regards  strength  and  machining  properties.  In 
tensile  and  transverse  strength  it  follows  the  usual  cast-iron 
figures,  but  has  the  advantage  of  increased  toughness  and 
malleability,  which  is  observed  both  in  the  transverse  deflec- 
tion and  in  its  resistance  to  shock.  This  property  will  com- 
mend itself  as  being  especially  useful  in  the  case  of  resistance- 
grids. 

The  increased  toughness  of  the  new  metal  as  compared 
with  ordinary  cast-iron  is  also  shown  by  the  Izod  test,  figures 
lor  which  are  as  follows  (compared  with  the  .same  figures  for 
two  samples  of  ordinary  cast-iron)  :  For  this  purpose  the 
test  was  developed  on  a  larger  bar  than  u.sual.  in  order  to 
show  up  more  clearly  the  differences  between  various  grades 


of  cast  iron  ;  — 

A. 

B. 

Carbon              

= 

3.36 

3.38 

Cast-Iron    Silicon               

= 

1.81 

1.99 

Phosphorus       

= 

0.46 

0.79 

Tensile  Strength 

(tons  per  square  inch) 

= 

14.90 

14.10 

Izod  (foot-lb.) 

= 

14.00 

11.00 

"  No-Mag  "    Izod  (foot-lb.) 

...     = 

29.00 

The  Izod  test  bar  was  20  mm. 

X  20  mm 

X  75  mm. 

The  cost  of  "  No-Mag  "  depends  somewhat,  as  does  that  of 
ordinary  cast-iron,  on  the  type  of  casting  into  which  it  is  put, 
but  can  be  taken  as  being  between  20  and  50  per  cent,  higher 
than  that  of  grey  iron.  When  compared  in  price  with  gun- 
metal, however,  its  use  as  a  substitute  for  that  material 
becomes  obvious,  its  cost  being  about  half. 

To  point  out  only  a  few  of  its  fields  of  usefulness  we  might 
mention  oil-switch  covers,  busbar  clamps,  brackets,  cable 
boxes,  sealing  bells,  bearing  covers,  separating  pieces,  trans- 
former covers,  &c.,  resistance  grids  for  tramway  or  other 
electric  vehicles,  and  in  all  cases  where  such  grids  are 
used,  allowing  either  for  an  increased  resistance  to  be  obtained 
fur  the  same  weight  of  metal  employed,  or  lower  tem- 
perature rises  for  the  same  current-carrying  capacity  on 
account  of  the  increase  in  metal  which  can  be  employed 
without  impaiiing  the  resistance  value.  The  new  product, 
which  is  made  bv  Messrs.  Ferranti,  Ltd.,  under  a  Dawson- 
Ferranti  patent  (application  No.  33,290/20;  U.S.  patent 
No.  517,777/21),  is  also  made  in  the  form  of  "  pig  "  metal, 
which  is  ready  to  charge  directly  into  the  cupola  or  other 
melting   furnace. 


THE     ELECTRICAL     POWER     ENGINEERS' 
ASSOCIATION. 


Annual  Dinner. 
On  Saturday  last  the  fourth  annual  dinner  of  the  Soudiorn 
Division  of  the  Electrical  Power  Engineers'  Association  to 
the  members  of  the  National  Executive  Council  was  held  at 
the  Hotel  Cecil.  The  chairman  was  Mr.  \V.  J.  Oswald. 
A.M.I.E.E.,  senior  vice-president,  and  there  were  present 
about  180  members  and  guejsts,  including  ladies. 

After  the  loyal  toast  had  been  honour«>d,  Mr.  Frank  Gill. 
president  of  the  Institution  of  Electrical  Engineers,  speaking 
for  the  first  time  in  that  capacity,  proposed  the  toast  of  "  The 
-Association."  He  said  he  had  strong  reasons  for  believing 
that  the  Association  was  doing  very  fine  work.  By  adherint. 
to  the  Whitley  scheme  and  working  on  constitutional  method 
it  was  benefiting  the  electricity  supply  industry,  which  abo\? 
all  was  a  key  industry.  It  was  also  carrying  on  an  educa 
tional  campaign  and  was  evolving  a  scheme  of  training  for 
newcomers  into  the  industry.  He  advocated  discretion  in  ap- 
praising the  qualifii'ations  of  a  candidato  for  membership — 
Faraday  and  Stephenson  wore  not  qualified  engineer.s.  and 
they  must  be  caivful  not  to  exclude  desirable  men.  In  connec- 
tion with  training,  ideals  were  important — the  things  that 
made  character;  they  needed  men  of  reliability,  based  on 
a  sense  of  duty  and  a  spirit  of  self-sacrifice. 

Mr.  T.  A.  G.  Mahoary.  junior  vice-president  of  the  Associa- 
tion, proposed  "  Kindred  Asst^ciations  "  in  n-  humorous 
speech,  ref^'ring  to  tlie  discovery  of  tbe  .Association  that  it  had 
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tauslup  with  hundreds  of  tretde  unions,  inclading  the  pro- 
fessional associations. 

Mr.  J.  B.  BowDLS,  vice-chairman,  proposed  "  The  Ladies," 
whom  he  thanked  for  the  help  they  had  given  to  the  Associa- 
tion in  its  work,  and  the  sacrifices  they  made  on  it«  behalf. 

Mr.  W.  J.  OsWALl>,  chairman,  proposed  the  toast  pi  "  The 
Visitors,"  claiming  that  the  presence  of  so  many  distinguished 
guests  was  a  striking  testimony  to  the  position  that  had  been 
attained  by  the  Association.  Amongst  those  present  were 
Mr.  Fax  (one  of  the  Electricity  Commissioners),  Mr.  GUI 
(president  I.E.E.),  Mr.  W.  C.  L'llman  (president  Associated 
Municipal  Electrical  Engineers),  and  Mr.  Latham  (president  of 
the  National  Federation  of  Professional,  Technical,  Adminis- 
trative and  Superriscry  Workers).  He  expressed  deep 
appreciation  of  the  work  done  and  time  given  by  the 
provincial  members  of  the  National  Executive  Council, 
and  thanked  the  Electricity  Commissioners  for  their  as- 
sistance and  support ;  they  also  could  help  the  Commissioners 
and  would  stand  by  the  industry  in  times  of  political  strife. 
The  Association,  he  said,  was  really  in  earnest  with  regard 
to  the  education  and  training  of  engineers,  and  he  appealed 
for  the  support  of  the  chief  engineers  to  further  that  end 
The  full  significance  of  the  Federation  of  Professional  Workers 
had  not  been  fully  realised;  it  would  become  a  potent  force 
in  the  social  and  industrial  work  of  the  country,  and  would 
exercise  influence  for  the  protection  of  professional  men. 
The  continued  existence  of  the  National  Joint  Board  was 
DQore  necessary  to  the  employers  than  to  the  E.P.E.A. — if 
:be  Association  concerned  itself  with  selfish  aims  it  would  let 
the  Board  go.  He  appealed  to  employers  to  support  the 
Board  ;  to  withdraw  from  it  was  a  suicidal  policy,  and  would 
lead  to  a  struggle  which  would  not  benefit  the  industry  at 
thj  present,  though  it  would  make  for  its  ultimate  good.  The 
Association  owed  much  to  the  technical  Press  for  its  kindly 
help  and  friendly  criticism,  which  was  accepted  as  well- 
meant  even  if  they  did  not  agree  with  it.  Mr.  Oswald  also 
thanked  the  lecturers  who  had  a-ssisted  them,  and  declared 
that  the  members  were  proud  of  their  profession,  of  their 
work,  and  of  their  Association.  On  the  proposal  of  Mr.  Hr.tvi- 
STDE.  the  health  of  the  chairman  was  drunk,  with  musical 
honours,  and  feriefly  acknowledged.  Mr.  W.  J.  Jeffery  then. 
on  behalf  of  the  members,  invited  Mr.  Heslop  to  accept  a 
present  comprising  a  silver  tea  set,  a  canteen  of  cutlery,  fish 
fe^rVere.  fruit  knives,  &c.,  and  a  special  gift  of  jewellery  for 
5Ir6-  Heslop  (who  was  not  present),  in  recognition  of  the 
great  work  which  he  had  accomplished  during  his  year  of 
office  as  president — although,  living  at  Barrow,  he  had  to 
travel  SCO  miles  to  the  Council  meetings,  and  covered  20.00(1 
miles  last  year  on  E.P.E.A.  busine.5s.  ilr.  Heslop  Tiad  re- 
organije-d  the  finances  of  the  -Association  and  rekindled   en- 


Major  F.  H.  Masters  (editor  The  Electrician)  responded 
on  behalf  of  the  visitors,  suggesting  that  if  the  Press  was 
the  fourth  estate  of  the  realm,  electricity  supply  was  the 
fifth,  and  that  it  was  the  duty  of  the  Press  and  of  the  -Associa- 
tion to  urge  on  the  utihsation  of  electricity  by  every  possible 
means. 

Mr.  E.  E.  Telford  (of  the  National  Executive  Council)  ex- 
pressed the  N.E.C.'s  appreciation  of  the  honour  done  to  th^, 
but  held  that  it  was  really  the  dinner  of  the  Association,  not 
merely  of  the  Southern  Division. 

Mrs.  Gsw.iLD,  replying  for  the  ladies,  expressed  the  view 
that  there  were  not  enough  social  functions  in  connection 
with  the  Association ;  such  occasions  would  arouse  the  interest 
of  the  ladies,  who  had  to  spend  much  time  alone  owinj 
to  the  calls  of  the  .Association's  work. 

'Sir.  G.  Lath.vm  (president  Federation  of  Professional 
Workers)  replying  on  behalf  of  the  kindred  associations,  .said 
the  aim  of  the  Federation  was  to  advance  the  interests  ot 
the  great  body  of  "  black-coated  workers,"  and  commended 
the  courage  and  ability  shown  by  the  E.P.E..A.  in  pursuing 
its  poUcy. 

Finally,  the  chairman  expressed  deep  indebtedness  of  the 
gathering  to  the  Dinner  Committee  for  the  excellent  arrange- 
ments that  had  been  made,  with  special  reference  to  the 
work  of  Mr.  P.  G.  Hieatt,  hon.  secretary  of  the  Southern 
Division. 

A  musical  programme  was  interspersed  with  the  toasts, 
and  the  function  was  in  every  respect  successful  and 
thoroughly  enjoyable. 


CORRUGATED   STEEL   PIPES  AND  TUBES 
FOR  FLUIDS  AT  HIQH  PRESSURES. 


For  some  time  past  corrugated  steel  tubes  hav^  been  largely 
used  instead  of  expansion  joints  for  protecting  pipe-lines,  not 
only  from  expansion  and  contraction,  but  also  from  vibration. 
The  corrugated  pipe  differs  from  the  ordinary  pipe  of  uniform 
cross  section,  as  shown  in  figs.  1  and  "2.  The  corrugations  or 
waves  occur  at  regular  intervals,  varying  according  to  the 
diameter  of  the  pipe,  its  thickness,  and  the  use  to  which  it  is 
put.  The  inner  side  of  the  corrugations  is  tangential  to  an 
ideal  cylinder  of  the  same  diameter  as  that  of  the  original  tube. 
The  pipes  are  manufactured  by  taking  an  extra-mild  steel 
smooth  pipe  and  making  the  corrugations  with  the  metal  in 
the  hot  state.    The  operation  of  corrugating  the  pipe  forms. 


Fios.  1  AND  2.— Smooth  am)  Corecgated  Expaxsiok 
Bexds. 


Figs.  8  akd  4.— Expansion  Joint  and  Corbigated 
CoupLiNO  Pipe. 


thusiasm.  and  had  initiated  a  sound  policy  of  agreement  and 
co-operation  with  the  manual  workers'  unions,  two  achieve- 
ments which  stamped  his  year  of  office  as  a  most  notable 
one;  and  Mrs.  Heslop  had  loyally  supported  him  in  the  work 
in  spite  of  his  frequent  abseDces  and  the  resulting  disorgani- 
sation of  home  life. 

Mr.  Heslop  briefly  responded,  expressing  his  thanks  for  the 
presentation  and  for  the  terms  in  which  it  had  been  made. 

Replying  to  the  first  toast,  Mr.  Jeffebi  said  that  the  .Asso- 
ciation had  found  that  organisation  for  self-protection  brought 
with  it  new  respon-sibilities — (1)  To  the  public  in  general  and 
the  electricity  supply  industry  in  particular;  the  E.P.E.A. 
had  been  the  bulwark  which  enabled  supply  to  be  maintained 
without  interruption  for  some  years.  ("2)  To  the  employers; 
the  .Visociation  meant  to  see  "that  the  status  of  engineers 
was  raised,  and  this  meant  raising  the  standard  of  training 
of  new  men.  f-i)  To  themselves;  engineers  did  not  fully 
recognise  their  r,\-n  importance  to  the  country — no  profes- 
sion was  of  such  value  to  the  nation  as  that  of  electrical 
engineer.  The  P^yal  Charter  obtained  by  the  I.E.E.  was 
3  most  important  step  Towards  public  recognition.  (4)  To 
the  m^n  under  thf.ir  ^'i^  rvision ;  they  must  educate  them 
to  a  proper  appreciatior;  '  •'  t;j<^ir  duty  to  the  world  at  large. 
"  Ca'Canny  "  was  the  rf-=i.!t  of  ignorance,  and  the  staff  unions 
conld  remedy  that  condition. 


at  the  same  time,  a  selective  test  for  tht  imooth  pipe,  since  a 
pipe  of  inferior  quality  could  not  stand  the  work  of  deforma- 
tion necessary. 

-Among  the  advantages  of  these  corrugated  pipes  may  b© 
mentioned  :  (a)  greater  elasticity  in  the  longitudinal  direc- 
tion; (6)  greater  resistance  to  infernal  or  external  pressures; 
(c)  the  ease  with  which  the  pipes  may  be  bent  through  any 
angle. 

Corrugated  pipes  can  be  used  for  obtaining  a  flexible  joini 
in  steam  and  high-pressure  gas  lines  subjected  to  alternating 
stresses  of  tension  and  compression,  due  to  temperature  varia- 
tiono  or  other  causes;  and  as  shock  or  vibration  absorbers. 

-According  to  the  Genie  Civil,  from  which  these  particular* 
are  derived,  in  the  method  of  manufacture  adopted  by  a  large 
French  firm,  any  diminution  in  wal!-thickne.ss  of  the  pipe  is 
automatically  excluded.  To  bend  the  pipes  they  are  first  of 
all  raised  to  red  heat  without  filling  with  sand,  &ic.,  after 
which  the  portion  beyond  the  bend  is  sprayed  with  a  fine  jet 
of  water  to  make  it  undeformable.  The  pipe  is  then  bent  by 
compression  on  a  mandrel.  Corrugated  pipes  may  be  bent 
and  re-bent  in  the  cold  state  through  a  small  radius  without 
cracking  the  metal. 

Figs.  3  and  4  show  the  application  of  a  corrugated  tube  to 
the  compensation  of  a  steam  pipe-hne,  the  left-hand  illustration 
showing  the  old  form  of  compensator  with  stuffing  box  and 
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hinges,  and  the  right-hand  figure  the  sinaple  S-bend  of  corru- 
gated piping  which  takes  its  place.  The  trouble  with  the 
previous  forms  cf  compensator  was  that  they  were  liable  to 
stick,  due  to  expansion,  and  were  easily  scored  by  grains  of 
sand  or  other  foreign  substances,  thus  giving  rise  to  leaks. 
In  the  corrugated  pipe  compensator  all  fatiguing  of  the  metal 
is  reduced  to  a  minimum,  and  accidents  are  practically  ex- 
cluded. Where  used  as  water  and  dame  tubes  in  boilers, 
corrugated  tubes  take  up  the  variations  m  contraction  and 
eipjnsion,  and  thus  save  fatigue  in  the  tube-plates, 

E.  S.  H. 


LEGAL. 


Chabsb  of  Absteacting  Electricity  from  Main. 
At  Burnley,  on  October  25th,  George  Gregson,  a  tradesman 
of  Berkeley  Street,  pleaded  not  guilty  to  abstracting  elec- 
tricity from  a  main.  He  was  allowed  a  supply  for  power 
purposes,  but  not  for  lighting.  On  the  meter  being  examined 
it  was  found  that  a  piece  of  wire  had  been  connected  between 
the  fuse-box  and  an  electric  light  in  the  shop.  Defendant 
said  he  thought  the  current  was  being  registered.  Fined  ±'5 
and  costs. 

An  Electricity  Supply  Company  and  an  Agreement. 
Counsel  were  heard  in  the  Court  of  Session,  Edinburgh,  last 
week  in  an  application  by  Duncan's  Electricity  Supply  Co., 
Tjtd.,  1,  Golden  Square,  Aberdeen,  in  accordance  with  Section 
I.  (1)  (a)  of  the  Courts  (Emergency  Powers)  Act  of  1919. 
The  company  had  entered  into  an  annual  agreement  with 
the  Provost,  Magistrates,  and  Councillors  of  the  Burgh  of 
Ballater  for  the  supply  of  electricity,  and  this  agreement  it 
wa»  now  sought  to  suspend  or  annul,  owing  to  the  alteration 
of  trade   conditions   due   to   the    war. 

The  applicants,  a  private  company,  with  capital  of  £25,000 
in  £1  shares,  became  undertakers  under  the  Ballater 
Electric  Lighting  Order  of  1914,  which  was  secured 
in  agreement  with  the  respondents  by  Mr.  James  Duncan, 
of  Tillycorthie.  The  company  commenced  to  generate  elec- 
tricity m  1914,  but  during  the  period  from  1914  to  1917  the 
work  was  retarded  owing  to  the  v.ar  conditions  of  lighting 
restriction  and  the  high  cost  of  production.  Similar  con- 
ditions prevailed  the  following  year,  and  in  October,  1918. 
the  company  told  the  Town  Clerk  that  it  proposed  to 
increase  the  lighting  rate  from  6d.  to  8d.  a  unit  and  the 
power  rate  from  2d.  to  3d.  The  Town  Council  acquiesced  in 
the  increases  and  these  rates  still  remained.  It  was  explained 
that  the  works,  although  economically  managed  and  efficient, 
had  not  allowed  the  company  ever  to  pay  a  dividend,  to  sei 
aside  a  sum  to  meet  depreciation,  or  to  pay  a  salary  to  its 
manager  or  its  supervising  engineer.  It  had  a  debt  for 
repairs  for  £1,016.  At  'he  present  rates  charged  the  expendi- 
ture on  the  undertaking  would,  in  any  normal  year,  exceed 
the  revenue  by  £477.  This  excess  was  entirely  due  to  the 
alteration  of  trade  conditions  through  the  war.  In  these 
eircumstances  the  company  in  1922  applied  to  the  Ministry 
of  Transport  for  an  Order  to  increase  the  maximum  prices 
allowed  by  the  existing  Order  to  Is.  for  lighting  and  5d.  for 
power.  The  annual  revenue  would  then  have  exceeded  the 
expenditure  by  only  £54.  The  application  was  opposed  by 
the  Town  Council,  who  contended  that  the  minute  of  agree- 
ment had  not  expired,  that  they  believed  that  Mr.  Duncan 
did  not  intend  to  make  a  profit  from  the  undertaking,  and 
that  they  were  paying  rates  which  met  the  increased  cost  of 
production.  The  company  asked  the  divi.sion  to  suspend  or 
Kinnl   the  agreement. 

The  division  held  that  the  application  was  relevant,  and 
ordered  an  inquiry  before  one  of  the  judges.  The  question 
of  expenses  was  reserved. 


Charges  Arising  odt  of  a  Scottish  Colliery  Explosion. 

.•\.s  a  sequel  of  the  explosion  at  Viewpaxk  Colliery,  Uddingston, 
on  April  11th  last,  when  two  men  were  killed,  and  the  subse- 
quent inquiry  under  the  Fatal  .Occidents  Act,  the  Crown  in- 
stituted proceedings  against  Thomas  Weir,  Bothwell,  and 
Andrew  Crowe,  Bothwell,  the  manager  and  under  manager 
respectively  of  No.  1  pit,  Viewfjark  Colliery,  and  George 
Thom,  Uddingston,  the  chief  electrician  at  the  colliery.  The 
manager  and  under  manager  were  charged  with  five  offences 
under  the  Coal  Mines  Act,  I'Hl — allegations  being  made  that 
they  failed  to  observe  certain  regulations  concerning  ventila- 
tion and  the  u.se  of  electricity  under  conditions  which  rendered 
it  dangerous.  The  electrician  was  charged  with  having  failed 
to  have  the  electrical  apparatus  in  the  splint  coal  seam  con- 
structed, installed,  protected,  worked,  and  maintained  so  as  to 
prevent  danger  so  far  as  reasonably  practicable,  in  that  he 
failed  to  have  in  position  three  stud  bolts  for  holding  down 
securely  a  coal-cutting  machine  cover  and  seven  stud  bolts  in 
a  switch  casing.  The  three  accused  were  defended  by  Mr. 
Graham  Robertson,  K.C.,  while  Mr.  Wm.  Thomson,  Pro- 
curator-Fiscal, had  charge  of  the  case  for  the  Crown. 

The  case  against  George  Thom  was  called  first. 

Joseph  Lynch,  Bridgeton.  Gla.«go\v,  stated  that  on  the  night 
of  .April  lOth-llth  he  was  in  charge  of  a  loal-cutting  machine 
along  with  Bernard  Finnigau.  They  had  three  electric  lamps. 
He  wae  familiar  with  the  machine,  and  on  that  night  it  worked 


Iicrfectly.  Lsually  the  switch  cover  of  the  machine  \:-j=  h.  Il 
down  by  four  bolts,  but  these  were  missing.  There  were  h<,<'-^ 
in  the  covers  for  studs,  one  of  which  was  out,  and  though 
the  hole  the  switch  could  be  seen.  He  had  complained  of  tti.- 
machine  on  April  7th,  and  it  was  repaired  by  the  electrical 
staff.  Witness  resumed  the  use  of  it  on  April  9th,  when  it 
heated  up,  and  it  was  again  reported  for  repair.  The  defect 
was  remedied,  and  on  the  10th  it  worked  well  until  the  explo- 
.«ion  next  morning  at  7.;3u.  The  explosion  occurred  just  as  hi> 
neighbour  turned  on  the  switch  for  the  last  time. 

In  cross-examination,  witness  said  he  was  not  aware  of  the 
rule  that  all  machinemen  must  carry  oil  safety  lamps,  and  no 
instructions  came  to  him  in  January-  to  that  effect.  He  never 
saw  a  machineman  with  an  oil  siifety  lamp  during  all  his  time 
at  the  pit.  He  could  not  definitely  say  that  all  the  four 
holding-bolts  of  the  cover  were  missing.  He  denied  that  when 
the  machine  was  repaired  the  bolts  were  in  position,  and  that 
he  or  Finnigan,  or  both  of  them,  removed  the  bolts  in  order 
to  lift  the  cover. 

Bkknaru  Finniga.n  corroborated  the  previous  witness.  Ho 
said  that  two  bolts  were  missing,  and  through  a  hole  caused 
by  the  absence  of  a  stud  he  could  sometimes  see  a  flash  when 
the  switch  was  turned  on.  He,  too,  admitted  that  he  had 
never  asked  for  oil  safety  lamps. 

Asked  by  counsel  if  the  accident  which  occurred  on  the 
morning  of  April  11th  was  not  just  an  ignition  rather  than  an 
explosion,  the  witness  replied  that  he  was  thrown  back  by  the 
force  of  it  but  not  knocked  down.  He  denied  having  inter- 
fered with  the  Bolts  of  the  machine  during  the  night. 

George  Chal.mkrs,  assistant  electrician,  Bothwell.  spoke  to 
having  carried  out  repairs  on  the  machine  with  a  fellow  elec- 
trician on  each  occasion  complained  of  by  the  witness  Lynch. 
Mr.  Thom  had  the  matter  reported  to  him,  and  on  the  day 
previous  to  the  accident  he  accompanied  witness  to  the  ma- 
chine apd  saw  the  defect  put  right.  He  was  positive  that  all 
the  bolts  and  studs  of  the  switch  cover  were  replaced  before 
the  machine  left  their  hands.  There  might  have  been  a  few 
bolts  missing  from  the  oil-box  cover,  but  that  was  immaterial. 
On  April  10th,  when  Mr.  Thom  was  at  the  machine,  he  took  a 
spanner  from  witness  in  order  to  tighten  the  switch  cover 
bolts.  -After  the  accident  three  of  these  bolts  were  missing, 
and  also  some  of  the  .studs. 

In  cross-examination,  the  witness  said  it  was  his  opinion 
that  the  bolts  and  studs  could  not  have  come  out  owing  to 
the  vibration  of  the  machine.  They  must  have  been  inter- 
fered with,  and  there  were  several  reasons  for  taking  off  the 
cover.  The  operators  might  have  wished  to  clean  the  switch 
fingers  for  instance. 

Wm.     M'Laugulin,     assistant    electrician,     who    partnered 
Chalmers  in  repairing  the  machine,  gave  corroborative  evidence. 
The  accused  in  the  witness-box  maintained  that  the  machine 
was  fully  provided  with  all  the  necessary  studs  and  bolts. 

His  Lordship,  without  calling  upoQ  counsel  for  the  defence. 
said  he  was  prepared  to  give  his  deci,<ion  at  once.  He  thought 
it  was  quite  proper  to  bring  such  a  case  because  matters  of 
that  sort  should  be  fully  investigated  in  the  interests  of  the 
safety  of  the  miners.  He  had,  however,  simply  to  decide 
between  two  sets  of  witnesses — the  two  men  who  were  in 
charge  of  the  machine  and  the  three  electricians.  Neither  set 
was  disinterested.  Both  had  an  interest  in  acquitting  them 
selves  of  any  responsibility  for  the  explosion,  and  it  occurred 
to  him  while  he  was  hearing  the  evidence  that  the  machine- 
men  might  as  well  have  l>een  in  the  dock  as  the  present 
accused.  Taking  the  evidence  as  between  the  two  sets  of 
men,  he  was  bound  to  say  that  he  preferred  that  of  the  elec- 
tricians. He  was  very  favourably  impresised  with  the  way 
they  gave  their  evidence.  There  was  no  attempt  to  suggest 
that  everything  was  perfect,  as  there  was  an  admission  that 
bolts  were  wanting  in  places  where  they  were  unessential. 
He  thought  the  men.  as  practical  electricians,  had  devoted  all 
their  attention  to  seeing  that  the  essential  parts  were  kept  in 
repair.  His  view  of  the  evidence  was  that  the  accused  was 
entitled  to  a  verdict  of  "  Not  guilty  "  and  not  merely  one  of 
"  Not  proven." 

The  trial  of  the  manager  and  under  manager  was  thereafter 
adjourned  till  November  8th. 


British  Thomson-Houston  Co.,  Ltd.,  v.  B.T.T.  Electric 
Lamp  &  Accessories  Co. 
In  the  Chancery  Division,  on  Tuesday,  the  B.T.-H.  Co.,  Ltd.. 
were  plaintiffs  in  a  motion  for  judgment  in  default  of  defence 
against  Blanche  Clara  Taylor,  Willi.am  Taylor,  and  the  B.T.T. 
Electric  Lamp  &  .Accessories  Co..  of  Crutched  Friars,  for  an 
iujunction  restraining  infringements  of  letters  patent  for  im- 
provements in  evacuated  vitreous  containers. 

Mr.  IVevor  Watson  (for  the  plaintiffs)  said  the  defendant 
firm  had  entered  an  appearance,  and  had  pleaded  that  the 
only  partner  was  Mrs.  Taylor,  but  the  plaintiffs  desired 
separate  judgments  against  the  firm  in  the  ordinary  lonn. 
There  had  been  separate  infringements,  and  there  should  be 
separate  judgments. 

Mr.  Justice  Romer  :  Yes,  as  to  damages,  but  not  for  in- 
fringement. 

Mr.  Watson  said  they  wanted  to  take  action  against  scparat* 
members  of  the  firm,  if  tliere  were  any. 

Mis  Ijirdsihip  said  be  would  give  judgment  for  the  plaintiffs 
by  consent  against  Mr.  Taylor,  but  he  would  give  no  relief 
as  against  Mrs.  Taylor. 
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27,318.     ••  Spring    contacts    (or    electric    switches,    (use-holders,    &c."     A.    C. 
Smith.    October  Hth. 
27,aB8.    "  Wireless  receiving  seti."    C.  B.  Kersting.    October  Uth. 
27,951.    "  Asynchronous  electro-motors."    L.   Segal.    October   14th. 

27.961.  ■■  Vacuum  lubes."    E.  Y.  Robinson.    October  16lh. 

27.962.  "  Thermionic   devices."    E.   V.   Robinson.    October   16th. 

27,977.  "  Crvstal  detectors  for  wireless  telegraphy."  A.  .^dams,  W.  G. 
llughcj,,    ..nd   H.    L.   Jackson.    October   I6lh. 

2?,9liO.    •■  Electric  hammer."    A.   E.   W.  Maseyk.    October  16th. 

28.002.  "  Inter\'al\-e  couplings  (or  wireless  installations."  R.  Heather,  .N. 
.Mile^    and    Wireless   Instrument   Manulacturing    Co.     October    16th. 

28,010.    "  Electric    signs."    P.    Freedman.    October    16th. 

28,0n.  "  Radio-telephonic  receivers."  A.  E.  Alexander  (Corv  &  Son,  Inc.). 
October    16th. 

28.025.    "  Electrolytic   rectifiers."    M.  A.   Codd.    October  16th. 

28.037.    "Electric  lighting  devices."    J.    P.    Haworth.     October  16th. 

28,012.     "  Electric  switches  and  plug   couplings."     G.    Marr.     October  Itith. 

28,054.  "  Electric  impulse  distributing  systems."  Western  Electric  Co., 
ltd.   (Western    Electric  Co.,    Inc.).    October   16th. 

2«),0«>2.  "  Fittings  for  electric  lamps."  J.  H.  Ceilings  and  M.  J.  Railing. 
October   16ih. 

28.077.  "  Telauiography."  H.  G.  Bartholomew  and  M.  L.  D.  McFarbne. 
October  16th. 

28.078.  "  Tel.iutography."  H.  C.  Bartholomew  and  M.  L.  D.  McFarlano. 
October  16th. 

2S,0»3.  "  Recorder  relav."  W.  V.  D.  Van  der  Knapp.  October  16lh.  (llul- 
land.    December   16ih,  1921.) 

28,086.  "  Head  attachment  gear  for  telephone  receivers."  British  Thomson- 
Houston  Co.,    Ltd.    October  16th. 

28,092.  "  Electric  light  globe  attachments."  E.  W.  Hutchings.  October 
16th.     (.N'ew    Zealand,    October  18th,    1921.) 

28.098.  "  Electric  snap-action  switches."  Ward  Leonard  Electric  Co. 
October  16th.     (United  States,   July  29th,  1921.) 

28.099.  "  Controllers  (or  electric  circuits."  Ward  Leonard  Electric  Co. 
October  16th.     (United  States,    July  29th,  1921.) 

28.100.  "  Photo-electric  device."    T.  \V.  Case.    October  16th. 

28,109.  "  Electrically-heated  cooking  devices."  W.  J.  iMellersh-Jackson 
(J.  F.   .Newsom).     October  16th. 

28.115.    "Relays."    A.   L.  Rawlings.    October   16th. 

28,124.  "  Svnchronisation  of  clocks  by  wireless  waves."  A.  E.  J.  Ball  and 
I.    H.   Parsons.    October  17th. 

28.152.  "  Electric  heating  device  (or  incubators,  &c."  G.  W.  Phipps, 
October    17th. 

28.154.  "  Fitting  for  use  with  electric  light  terminal  to  produce  a  light  o( 
low  candle  power."    J.   Bradley.    October  17th. 

28.155.  "  Electric  switchgcar."  Brook,  Hirst  &  Co.,  Ltd.,  and  J.  A.  Hirsl. 
October  17th. 

28,165.    "  Electric  advertisement  sign."    R.   Osborne.    October  17lh. 
28,16J.    "  Sparking  plugs."    H.  C.  Brown.    October  17th. 

28.189.  "Apparatus  (or  production  of  changeable  electro-luminous  eSecls." 
L.  C.  Pla.     October  17th. 

28.190.  "  Electric  interrupters."  A.  B.  Pales.  October  17th.  (Spain, 
June  13th.) 

28,193.     "  Electric  riveting."     G.  B.  Ellis  (T.  E.  Murray).     October  17th. 
28,209.    "  Controllers     for    electric     control     systems."    Metropolitan-Vickers 
i:ieciricaJ  Co.,  Ltd.,  and  N.  E.  North.    October  17th. 
28AB.    "  Electric   lamps."    A.    Smith   and   T.   G.    Thomson.    October   17th. 
28,232.    "  Burglar  alarms."    A.   O.   Ward.    October  17th. 


28,238.    "  Electric  plug  socket."    H.  Baron    (F.  AllcndorH).    October  17th. 

28.242.  "  Apparatus  lor  electrolysis  of  metals."  A.  Cremer.  October  17th. 
(Belgium,    October  18th,  1921.) 

28,252.  "  Devices  for  protection  of  windings  of  high-voltage  telephonic 
apparatus."     W.    J.    Rickets.     October   18th. 

28,277.  "  Electrically-operated  lock  for  doors,  windows,  4c."  W.  J.  H. 
Walter.     October  18th. 

28.28!.  "  Earthing  of  electrical  apparatus."  F.  W.  Rowley  and  A.  W. 
Williams.     October    18th. 

38,286.    "  Electric   conductors."    E.   L.    Lilev.    October  18th. 

28.322.  "  Vacuum  tubes,  &c."    E.  Y.   Robinson.    October  18th. 

28.323.  "  Thcr.-nionic  devices."    E.  Y.  Robinson.    October  18lh. 

28.324.  "Antenna  systems  for  wireless  communications."  E.  Y.  Robinson. 
October    18th. 

28.325.  •'  Thermionic   devices."    E.  Y.    Robinson.     October   18th. 
28,320.    "Thermionic  devices."     E.    Y.    Robinson.    October    18th. 

28,336.  "  Electrolytic  anti-corrosion  systems."  A.  S.  Gush.  October  18th. 
28,343.    "  Wireless   current    rectifier."    L.    Lochncr.    October    ISlh. 

28.350.  "  Electric  incandescent  lamps."  General  Electric  Co.,  Ltd.,  and 
C.  J.  Smithclls.    October  18th. 

28.351.  "  Electric  incandescent  lamps,"  General  Electric  Co.,  Ltd.  Octobeis 
I8lh.     (Germany.  October  19th,  1921.) 

28,367.    "  Variometers."       United   Manufacturers  &  Agency,   Ltd,       October 

28.386.    "  Electric    plug    and    socket     unions     for    famps."     A.     L.    Davts. 
October  ISth. 
28,389.    "  Aircraft  lamps."    A.    Davis.    October  18lh. 
28,393.    "  Relays  for  reproduction  >^(   sound,  &c."    I'.    W.  Baynes.    October 

28,407.    "  Sparking  plugs."    T.   Foster  and  G.  Thomlinson.    October  19th. 

28.422.  "  Electric   kettle."    C.    de  C.    Matulich.    October   19th. 

28.423.  "Crystal  rectifiers  for  wireless  telegraphy."    L.  B.   Miller.    October 

28.432.  "Control  device  for  wireless  telegraphy,  4:c."  A.  J.  Bull.  October 
I9lh. 

28.444.  "  Radio  telephonic,  *c.,  systems."  A.  J.  Hurst  and  H.  J.  Lucas. 
October  19tli.  •■  i  i  j 

28,449.    "  Steam   turbines."    English    Electric   Co.,  Lid.    October  19th. 

28,451.  "  Apparatus  for  electrical  transmission  of  power."  K.  R.  D.  Shaw. 
October  19th. 

28.473.  "  Electric  ignition.  &c.,  apparatus  for  internal-combustion  engines." 
G.   Lnlerberg.     October   19th.     (Germany.  January  12th.) 

28.474.  "  Pressure  reguLitor  for  ignition  apparatus."  G.  Unterberfi. 
October   19lh.     (Germany.    Dccniber    19th.    1921.) 

28.488.  "  Electric  control  ivslems."  British  Thomson-Houston  Co.,  Ltd  , 
R.   D.  Given,  and   E.  G.  James      October  19lh. 

28.493.  "  Electric  relays."  W.  H.  Anthorpe  and  Cambridge  &  Paul  Instru. 
iiient  Co..    Ltd.    October  19th 

28,497.  "  Electric  switches."  Akt.  Ge«.  Brown,  Bov«ri  et  Cie.  October 
I9lh.     (Switzerland.  November  3rd.  1921.) 

28,499.  "  Electromagnetic  separation  or  coneenlritign  ol  minerals."  W  Nf 
Mordey.    October  19lh. 

a8..504.  "Telephone  system."  Automntie  Telephone  Manufacturing  Ce..  Ltd. 
October  19tb.    (United   State*,   February   4lh.) 

28.515.    "  nommutators  for  motor  vebiclot."    E.  L.  Ost«ra.    October  lOtk. 

28.520.     "  Luminous  tifnt."    A.  Amo«  and  W.    Stephen.    October  30th. 


28,521.  "  .Apparatus  for  testing  coil  ignition  systems  of  internal-combustion 
engines."     H.    E.   Coston    and    E.    A.    Miller.     October  20th. 

28.53;).  "  .Means  for  controlling  electrically-operated  mechanisms,  &c."  F. 
Whipp    .ind    Whipp   &   Bourne,    Ltd.     October  20th. 

28,553.     "Grooved     tramway    rails,    &c."    J.    P.     Barker.     October    20th. 

28,556.  "  Gas  and  electricity  meters,  4c."  P.  F.  E.  Major,  G.  H.  Miles, 
and    C.    Coates-Sniith.     October    20th. 

28,572.  "  Magneto  ignition  for  internal-combustion  engines."  D.  Dunnetl, 
Research  .Association  of  British  Motor  and  Allied  Manufacturers,  and  H.  S. 
Rowell.    October  30th. 

28,574.  "  Circuit  breaker  for  electric  installations."  L.  Jublin.  October 
20th.     (France,  November  8th,  1921.) 

28.590.  "  Diaphr.ngm  for  telephone  receivers,  4c."  H.  J.  Bailey.  October 
30th. 

28,592.    "  Measurement  of  X-iadiations  ."    C.  E.  S.   Phillips.    October  20th. 

28,604.  "  Manufacture  of  telephone  cable*."  Johnson  4-  Phillips,  Ltd.,  ami 
C.    F.    Street.    October   30ih. 

28,624.  "  Alternating-current  commutator  machines  and  methods  o(  stai  i- 
ing    them.*^     F.    Creedv.     October    21st. 

28,663.    "  Electric  conductor."    H.  A.  O'Neil.    October  21st. 

28.669.  "  Electric   cut-out."    W.    H.    Illingworth.    October  21sl. 

38.670.  "Apparatus  involving  the  use  of  a  number  of  electric  cutouts."  W. 
H.    Illingworth.     October    21st. 


PUBLISHED     SPECIFICATIONS. 


libers  in  parentheses   are  those   unde 
nted  and  abridged,  and  all  subsequer 


which    the  specifications  will  b« 
proceedings   will    be  taken. 


1881. 

fl,536.  "Control  systems  lor  direct-current  electric  motors."  J.  A.  M.  Dc 
1'.  (iivdet.     March  31st,  1921.     (186,640.) 

15,310.  "  Electrical  means  for  transmitting  and  reproducing  sound."  A.  F. 
ijkcs.    June    2nd,   1921.     (.Addition    to    160,^23.)    (18(),ti58.) 

16,294.  "  Device  for  testing  high-tension  sp.irking  plugs,  magnetos,  and 
coils."    J.    J.   Jennison    and    1-.   Greenhalgh.     September    26th,   1921.     (186,663.) 

17,106.  "  l>hotographic  recording  and  electric  signals."  J.  Hettinger  and 
C.   A.    Vandervell    &   Co.,    Ltd.     June   22nd,    1921.     (180,665.) 

17,361.  "  Means  for  preparing,  transmitting,  and  recording  messages,  par- 
ticularly applicable  to  telegraphy."    A.  C.  Baronio.     June  24th,  1921.     (186,070.) 

17,a2d.  "  Diaphragms  lor  sound-recording  and  -sound-reproducing  instru- 
ments." W.  E.  Clifton  and  Cliftophone,  Ltd.  June  27th,  1921.  (Cognate 
application,  24,324/21.)    (186,672.') 

j7,524.  "  Diaphragms  for  sound-recording  and  sound-reproducing  instru- 
ments." W.  E.  Clifton  and  Cliftophone,  Ltd.  June  27th,  1921.  (Cognate 
application,  28,347/21.)    (186,673.) 

17,536.  "  Electric  heaters."  L.  M.  Waterhouse  and  F.  F.  D.  Davidson. 
June  28th,  1921.     (186,675.) 

17",708.  "Electrical  distributing  apparatus  for  explosive  motors."  \. 
Paquit.     August    17th,    1920.)    (168,041.) 

17,748.  "  Electric  apparatus  for  sending  out  the  time."  M.  P.  Favrc-Bulle. 
June  29th,    1921.     (186.681.) 

17,752.  "  Method  of  and  apparatus  for  producing  optical  signals  of  a  definite 
colour."     Siemens  4  Halske  Akt.  Ges.     September  18lh.  1920.     (169,430.) 

17,820.  "  Dynamo-electric  machines."  A.  H.  Midgley.  June  3Uth,  1921. 
(186,684.) 

17,895.  "  Ironclad  electrical  switches."  Midland  Electric  .Manufacturing  Co., 
Ltd.,   and    W.    L.    Barber.     July   1st,    1921.     (186,689.) 

17,959.  "Telephone  switch-banks."  Creed  4  Co.,  Ltd.,  and  T.  Lcnaghan. 
July   1st,  1921,    (186,694.) 

18,032.  "  Electrically-heated  clothing."  A.  Negronianli.  December  18th, 
1920.    (173,205.) 

18,082.  "  Electrical  protective  apparatus."  A.  H.  Railing,  C.  C.  Garrard, 
and    VV.     Wilson.     July    4th.    1921.     (186,699.) 

18.108.  "  Electric  supply  services  for  dwelling-houses."  E.  S.  Russell.  July 
4th,  1921.     (186.703.) 

18,122.  "  lelephone  systems."  .Automatic  Telephone  Manufacturing;  Co., 
Ltd.    July  3rd.   1920.     (186,796.) 

lS,1.5(i.  "Changeable  advertising  device."  G.  J.  Motler.  July  Stii,  1921. 
(186,706.) 

1»,2j5.  "Telephone  circuits."  Siemens  Bios.  &  Co..  Ltd.,  and  D.  A. 
Christian.    July    6lh,  1921.     (186,713.) 

18,%4.  "  Electric  switchgear."  W.  A.  Coatcs.  G.  E.  Gittins,  D.  R.  Davies, 
and  Metropolit.in-Vickers  Electrical  Co.,  Ltd.    July  13th,  1921.     (186,733.) 

19,961.  "  Telephone  systems."  .Automatic  Telephone  Manufacturing  oo., 
Ltd.     January    11th,    1921.     (174,035.) 

20,384.  "  Telephone  systems."  VVcstern  Electric  Co.,  Ltd.  September  25lh, 
1920.     (169,684.) 

20,545.  "  Electrically-operated  warning  horns."  R.  W.  Mnudsley  and 
Standard  Motor  Co.,   Ltd.     August  2nd,  1921.     (18(f,758.) 

21,114.  "  Link  boxes  (or  electrical  mains."  F.  Ihurslield  and  G.  P. 
Coswav.    August  9th,  1921.     (186,768.) 

21,933,  "  fllectric  motors."  T.  ■^amaniolo  iinil  M.  Kaw.irada,  December 
7lh.   1920.     (172,603.) 

22,020.  "  Miners'  electric  lamps."  H.  Wade  (Concordia  Elektuizitats  AkI. 
Ges.).    August  19th,   1921.     (166,781.) 

22,559.  "  Electric  burglar-alarm  circuits."  H.  Eisler.  August  25th,  192L 
(186,787.) 

22,080.  "  F.lectro-motor  controller."  VV.  Fairwealher  (Singer  Manufacturing 
Co.),     August   26th,  1921.     (186,789.) 

22.704.  "  Hand  electric  battery  lamp,"  F.A.Jennings.  August  26lh,  1921. 
(186,790.) 

23,1*4.  "  Electric-current  limiting  devices."  British  Thomson-Houston  Co.. 
Ltd.    (General    Electric    Co.).    August    31st,  1921.     (186.797.) 

23,320.  "  Electric  sewing  machine."  W.  Fairweather  (Singer  Manufacturing 
Co.).     September  2nd,  1931.     (186,798.) 

23,419.  "  Telephonic  systems."  E.  A.  Graham.  September  2nd,  1921.  (Addi- 
tion  to  7,331/14.)    (186.802.) 

23.518.  "  Terminal  blocks  for  electric  conductors."  A.  Kirk  and  R.  C. 
Milliken.    September   3rd,    1921.     (186,80Y.) 

24,847.  "Telephone  systems."  .Automatic  Telephone  Manufacturing  Co., 
Ltd.     October    Ist,    1920.     (169.698.) 

25.428.  "  Electrical  connectors."  Credenda  Conduits  Co..  Ltd.,  and  l".  F.  D. 
Davidson.    September  36th.   1921.    (186.826.) 

26..'i61.  "  Incandescent  electric  lamps  and  fans."  H,  H.  Berrv.  October 
7th.  1921,     (186,835.)  •    - 

27.057.  "Casings  for  transformers  and  other  electrical  apparatus."  British 
Thomson-Houston  Co.,  Ltd.  (Geoeral  Electric  eo.).  October  12th,  1921. 
(186.839.) 

28.568.  "  Impulsive  driving  mechanisms  for  ignition  magnetos."  F.  A, 
Watson    and    M-L    Magneto    Syndicate.    Ltd,     Oelob.-r   27th.    1921.     (lBe.848.) 

29,752.  "  Electric  (use  nrriers  and  the  like."  W.  T,  Henley's  Telegraph 
Works  Co..   Ltd.,  and    E.   Moor,     November  8th.   1921.     (186,852.) 

30.159.  "  Electricallv-he.iled  coffee-making  machine"  H.  Graetz  and  F. 
Graetz.     November    Uth,    1921,     (18(i.85S.) 

31,517  "  Electric  ilMndeseent  lamps."  K  Krausser  Decfmbei  QOth, 
1.920      (173.218.) 

i9aa. 

l."92  "  Eleetron-duehsrRe  devices,"  British  Thomson-Houston  C«  .  Ltd 
August  29ih.  1921.     (185,384.) 

4,119,  "  Electrical  ignition  gear,  particularly,  thoujth  not  sololv,  suited  to 
two-stroke  evrle  engioes."    L.  H.   Hounsfield.    February  13lh.  1924.     a86,8r0 ) 

17,05S  "  Telsphono  iysiemi."  9(en»e«i  &  Hiihk*  Akt.  G«»,  J»nu,iry  Jlit, 
1991.     (Dividad   application   «n    ir4,M5,)    rMe,11«) 
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THE     PRESIDENTIAL    ADDRESS. 


The  Institution  is  to  be  congratulated  on  the  remark- 
able address  witli  which  Mr.  Frank  Gill  opened 
the  new  session.  It  was  in  the  main  a  masterly 
review  of  the  art  of  electrical  communication,  with 
special  reference  to  long-distance  telephony,  as  practised 
in  the  United  States,  and  as  it  might  conceivably  be 
practised  in  Europe.  The  figures  which  he  quoted  re- 
garding the  actual  development  of  telephony  in  America 
were  startling  to  people  accustomeil  only  to  our  modest 
statistics;  with  one  telephone  to  every  7.7  persons. 
10,000  companies  at  work,  over  14,000,000  telephone 
stations  installed,  and  the  invested  capital  of  the  Bell- 
owned  companies  alone  some  ,£346,000,000,  it  would 
appear  as  though  the  saturation  point  were  not  far  off 
in  the  United  States.  Yet  in  Los  .\ngeles,  Mr.  B. 
Welbourn  said  last  Monday,  there  is  one  telephone  to 
every  four  people  1 

A  large  part  of  Mr.  Gill's  address  was  ilevoted  to  the 
highly  technical  aspect  of  long-distance  telephony,  ex- 
plaining the  effect  of  recent  developments  upon  long- 
distance communication,  and  will,  we  think,  be  regarded 
as  a  classic  exposition  in  simple  language  of  what  must 
be  admitted  to  be  a  somewhat  abstruse  subject.  How 
great  a  debt  the  telephone  community  owes  to 
Mr.  Oliver  Heaviside  was  clearly  indicated:  as  long 
ago  as  1887  Mr.  Heaviside  showed  thai  "loading"  a 
telephone  line  with  inductance,  contrary  to  the  prevail- 
ing view,  would  have  a  beneficial  effect  on  tlie  transmis- 
sion of  speech,  and  to  that  discovery  is  due  the  possi- 
bility of  liolding  converse  over  such  a  distance  as  that 
between  New  York  and  San  Francisco — 2,800  miles — or 
through  submarine  telephone  cables  from  Great  Britain 
to  various  Continental  countries.  This  was  rightly  re- 
garded as  a  great  step  in  advance,  before  the  war  :  but 
one  of  the  results  of  the  war  of  intellect  and  research 
which  accompanied  the  war  of  blood  and  fire  was  the 
extraordinary  development  of  the  thermionic  valve,  and 
its  application  to  the  solution  of  telephonic  problems. 
first  to  that  of  enormously  amplifying  infinitesimal 
variations  of  current  in  radio-telephony,  and  later  ti. 
that  of  relaying  telephonic  currents  in  cables  and  over- 
head lines.  Telephone  repeaters  had  been  known  for 
many  years,  but  their  efficiency  bore  no  comparison  to 
that  of  the  thermionic  repeater,  which  is  effecting  a  re- 
volution in  telephony  by  wire  over  long  distances.  It 
is  a  most  remarkable  property  of  the  thermionic  re- 
peater that  it  retransmits  voice  currents  without  appre- 
ciable distortion  or  loss  of  intelligibility— as  Mr.  Gill 
remarked,  no  fewer  than  2."i  repeaters  iiave  been  used  in 
tandem  on  regular  service.  So  highly  have  these  de- 
vices been  perfected,  that  their  characteristics  are  a» 
well-defined  as  those  of  incandescent  lamps,  an<t  the  per- 
formance of  one  is  identical  with  that  of  another  of  the 
s;inie  type."  One  result  of  the  advances  that  have  been 
made  in  this  direction  is  that  long  overhead  lines  need 
not  now  be  loaded  in  order  to  reduce  attenuation — it 
suffices  to  insert  repeaters  at  suitable  intervals. 

Remarkable  results,  too.  have  been  attained  in  the 
use  of  the  "carrier"  system  of  telephony.  This 
depends  upon  tiie  principle  of  resonance.  Sever.Hl  high- 
freqnency  currents  are  sent  along  the  same  circuit,  each 
modulated  by  voice  currents  independently  of  the  rest, 
and  at  the  receiving  end  the  various  frequencies  are 
sorted  out  and  the  carrier  currents  eliminated.  By 
such  means  four  wires  between  Chicago  and  Omaha  (4oO 
miles)  carry  27  effective  circuits.  In  the  United  States 
already  there  are  over  15,000  miles  of  "  carrier  " 
rentes  and  O.'i.OOO  miles  of  "  carrier  "  channel. 
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But  all  these  refinements  are  subject  to  one  essential 
condition — that  the  lines  to  which  they  are  applied  shall 
he  suitable  in  all  respects  and  at  all  times  for  the  appli- 
cation of  the  repeating  and  multiplying  devices  above 
mentioned ;  and  that  involves  as  an  imperative  necessity 
unity  of  control.  This,  in  fact,  is  the  keynote  of  Mr. 
Gill's  address.  After  explaining  how  the  indispensable 
unity  of  control  obtains  in  the  United  States,  in  spite 
of  the  existence  of  10,000  telephone  companies,  he  sliows 
that  in  Europe  the  conditions  are  at  present  fundament- 
ally different — the  very  antithesis  of  unity.  Neverthe- 
less facility  of  intercommunication  between  town  and 
town  throughout  the  European  area  is  of  immense  im- 
portance. No  fewer  than  4,000,000  long-distance  calls 
are  originated  at  New  York  per  ahnum ;  the  United 
States  has  found  the  telephone  indispensable  to  the 
speedy  transaction  of  commercial  affairs — and  Mr.  Gill 
asks:  Why  should  not  Europe  share  that  convenience? 

Thus  he  arrives  at  the  climax  of  his  thesis — the 
astounding  proposition  that  Europe  sliould,  in  effect,  be 
treated  a«  one  country  for  telephonic  purposes :  that 
either  a  single  company  should  handle  all  the  long- 
distance traffic,  or  the  various  Governments  should  form 
a  Commission  for  the  same  purpose.  He  is  even  ready 
t'>  submit  a  plan  for  the  consideration  of  the  authorities 
concerned,  by  which  the  desired  result  could  be  brought 
about. 

Seldom  has  so  bold  a  proposition  been  put  forward ; 
whatever  the  outcome,  the  idea  is  certainly  one  which 
reflects  credit  on  the  author,  and  is  well  worthy  of 
enunciation  from  the  presidential  chair  of  the  Institu- 
tion. We  trust  that  Mr.  Gill's  additional  suggestion — 
that  a  conference  be  held  of  all  the  European  telephone 
authorities — will  be  carried  into  effect.  Such  a  confer- 
ence would  find  ample  material  for  consideration  within 
the  four  corners  of  the  presidential  address  alone;  and 
even  if  the  existing  conditions  are  unfavourable  to  the 
immediate  realisation  of  the  scheme  of  unification,  at 
least  it  will  be  possible  to  prepare  the  ground  for  such  a 
scheme  to  be  carried  out  when  circumstances  are  more 
propitious.  As  Mr.  Gill  suggests,  there  is  no  better  way 
of  increasing  goodwill  amongst  nations  than  by  increas- 
ing the  facilities  for  intercommunication  between  them  ; 
and  goodwill  amongst  nations  is  necessary  to  "  peace  on 
earth." 


At  a  recent  Salesmanship  Conference 
Csnvassers  and  a  supply  engineer  indicated  that  he 
Canvassing,  would  welcome  some  advice  as  to  how  to 
train  salesmen.  His  thought,  or  at  least 
the  root  of  the  thought,  has  probably  been  in  the  mind  of 
a  good  many  engineers  and  managers  of  supply  under- 
takings. We  do  not  think  we  are  far  wrong  in  saying  that 
the  canvassing  staffs  of  electricity  supply  undertakings 
are  as  a  whole  somewhat  disappointing.  This  may  be 
less  their  own  fault  than  that  of  those  who  engage  them 
and  allocate  their  duties.  This  side  of  an  undertaking's 
energies  seems  curiously  to  have  received  a  minimum  of 
attention — despite  the  obvious  fact  that  it  is  just  this  de- 
partment that  forms  the  main  channel  for  incoming  busi- 
ness. The  individual  status  of  canvassers  is  often  placed 
quite  low.  So,  although  "training"  is  a  factor,  and 
an  important  factor,  there  is  another  point  to  be  thought 
or  first,  namely,  what  position  sucli  a  representative  is 
to  hold  in  tlie  undertaking,  and  by  position  we  mean 
status  and  pay.  Unless  he  holds  a  dignified  status  and 
has  good  pay,  how  can  it  be  expected  that  he  can  im- 
piess  the  public,  how  c-an  he  even  get  a  proper  hearing? 
He  must  have  education,  he  must  be  able  to  live  well, 
dress  well,  feed  well.  He  must  be  in  manners  and 
appearance  someone  with  whom  anyone  would  be  pleased 
to  talk.  All  this  is  obvious.  But  you  cannot  get  it  for 
a  starvation  wage.  The  post  must  be  one  worth  having, 
and  worth  stretching  every  f-inew  to  keep.  Only  this 
way  can  you  attract  the  right  innterial  and  keep  it.  And 
only  ii  this  way  can  you  havi>  .invthing  to  respond  pro- 


perly to  training.  Of  course,  in  some  undertakings  this 
is  realised — but  not  by  all.     We  all  know  that 

■  The  man  who  whispers  down  a  well 
About  the  goods  he  has  to  sell, 
Will  never  gain  the  golden  dollars 
Like  him  who  climbs  a  tree  and  hoUeri;." 

— but  to  "  climb  "  and  "  holler  "  need  confidence,  da*h, 
gusto  and  good  feeding,  which  involve  in  the  last  resort 
good  salary. 

But  it  is  not  only  the  status  of  the  canvasser  that  re- 
quires consideration,  the  whole  canvassing  system  of 
some  electricity  undertakings  seems  to  us  to  call  for  a 
complete  overhaul.  There  are  undertakings  which  are 
praised  for  the  modern  spirit  of  enterprise  that 
characterises  their  latter-day  operations  which  never 
seem  to  dream  of  approaching  potential  consumers  until 
they  have  received  some  form  of  communication  or  appli- 
cation from  them.  This  is  not  only  bad  business,  but 
it  is  actually  playing  the  gas  company's  game,  for  the 
consumer  adds  this,  that  and  the  other  new  facility  that 
the  gas  authority  is  not  slow  in  bringing  to  his  atten- 
tion ;  he  thus  becomes  more  confirmed  in  his  use  of  gas 
and  less  likely  to  turn  over  to  electricity,  when  the  elec- 
tricity authority  overcomes  its  bashfulness  or  want  of 
enterprise  and  asks  him  to  become  a  consumer.  Posters, 
electricity  notices  on  rate  forms,  exhibitions,  c^c,  are  all 
very  good,  but  the  value  of  the  pergonal  intelligent 
canvass  and  follow-up  method  is  inestimable. 

Not  very  long  ago  two  electrical  men  interested  in 
pushing  development  in  a  certain  district  were  offer- 
ing explanations  to  each  other  concerning  their  failure  to 
utilise  electricity  in  their  private  residences.  One  said  : 
"  I  want  it  and  can't  get  it  because  the  mains  are  not 
laid  down  my  thoroughfare,  and  the  authority  has  never 
shown  any  desire  to  have  me  as  a  consumer  "  ;  the  other 
excused  himself  on  the  ground  of  cost,  as  shown  by  high 
installation  estimates  received  during  the  high-cost 
period.  The  cheap  unit  is  of  paramount  importance, 
but  a  progressive  mains  laying  and  canvassing  policy 
and  low  installation  costs  will  be  equally  effectivR  in  add- 
ing to  the  number  of  consumers.  Of  what  avail  is  it  to 
offer  an  electric  stove  or  any  other  article  of  the  domestic 
class  on  easy  pavment  terms  if  the  supply  itself  is  not 
available! 


The  restaurant  proprietor  is  said  i» 
Electrical  take  his  meals  at  any  establishment  but 
Apparatus  for  his  own,  and  it  has  long  been  a  matter 
Electrical  Men.  of  regret  that  many  electrical  men  havf 
had  this  principle  forcibly  applied  to 
their  own  circumstances.  Nothing,  surely,  can  be  more 
humiliating  or  detrimental  to  an  electrical  salesman,  and 
the  industry  he  represents,  than  a  confession  that  he  him- 
self has  no  personal  acquaintance  with  the  appliances 
he  i.'i  endeavouring  to  sell.  That  this  frequently  hap- 
pens, however,  is  evident  from  the  number  of  exhorta- 
tions recently  made  to  electrical  salesmen  to  use  elec- 
trical appliances  in  their  own  homes,  and  in  this  way  Ij^ 
gain  valuable  experience  and  "  selling  points."  The 
salesmen  employed  by  the  gas  industry  may  at  times  be 
inexact  in  their  statements  regarding  electricity,  but  it 
is  safe  to  assume  that  they  all  possess  the  one  virtue  of 
an  intimate,  personal  acquaintance  with  their  cookers, 
fires,  and  other  appliances.  Thus  should  it  be  with 
electricity,  and  thus  it  would  be  were  it  not  for  a  num- 
ber of  really  serious  obstacles. 

As  in  one  of  the  previously-mentioned  oases,  salesmen 
are  often  compelled  by  force  of  circumstances  to  occupy 
houses  far  from  an  electricity  main,  and  connection  can 
be  secured  only  at  enormous  expense,  making  it  an  im- 
practicable "  proposition."  Cables  are  far  more  costly 
than  gas  pipes,  and  this  expense  cannot  always  be  borne 
wholly  by  the  supply  undertaking.  Then,  again,  sales- 
men's employers  would  probably  regard  with  disfavour 
any  suggestion  that  they  should  defray  the  cost  of  in- 
stallation. The  question  of  electricity  tariffs  next  arises. 
It  cannot  be  denied  that  in  many  districts  the  price 
charfrcd  for  energy  precludes  any  thought  of  electrical 
eookin?  :  but  in  such  districts  efforts  should  be  directed 
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to  the  reduction  of  charges  rather  than  the  sale  of  large 
electrical  appliances. 

A  third  iuiportant  factor  affecting  the  question 
adversely  is  the  present  level  of  prices  of  large  appli- 
ances. As  we  have  pointed  out  before,  a  reduction 
cannot  be  expected  until  sales  have  increased  to  a 
very  large  extent.  Incidentally,  a  reduction  in  the  price 
()'■  energy  would   naturally  follow. 

Thus  we  return  to  our  original  point — that  salesmen 
must  possess  everything  necessary  to  further  the  business. 

A  step  in  the  right  direction  has  been  made  by  the 
Hotpoint  and  Falkirk  Companies  in  offering  to  salesmen 
and  others  heating  and  cooking  appliances  at  a  speci- 
ally low  price,  with  the  option  of  spreading  the  payment 
over  a  year. 

We  hope  that  success  will  attend  the  scheme;  indeed, 
we  think  success  certain,  for  everybody  connected  with 
the  electrical  industry  knows  the  value  of  electricity. 


Whilst  Mr.  Howell's  lecture  before 
Large  Electric  the  Electrical  Development  Association 
Cookers  and  on  November  3rd  in  relation  to  the  sell- 
Heaters,  ing  of  large  electric  cookers  and  heaters 
was  probably  the  best,  from  the  sales- 
manship point  of  view,  of  the  series  so  far,  the  discussion 
was  somewhat  disappointing.  Several  speakers  im- 
agined, apparently,  that  the  subject  was  domestic  cook- 
ing and  heating,  and  one  gentleman  gave  some  quite 
interesting  information  on  the  subject  of  domestic  hot 
water  supply.  It  was  all  valuable  in  the  right  place,  and 
Mr.  Gillott  was  quite  justified  in  his  mild  complaint  that 
the  discussion  had  wandered  too  far  away  from  the  sub- 
ject. On  the  whole,  however,  the  lecture  and  discussion 
should  go  a  long  way  in  the  education  of  those,  who  have 
the  selling  of  large  apparatus  in  their  lumds.  There 
was  an  atmosphere  of  real  salesmanship  about  it  all, 
apart  from  the  two  or  three  instances  mentioned,  and 
specially  interesting  were  the  remarks  of  Mr.  Robinson, 
of  Hackney,  who  is  going  to  follow  the  example  of  an- 
other undertaking  and  carry  the  electric  cooking  cam- 
paign to  the  point  of  hitching  all  the  coffee  stalls  in 
Hackney  to  lamp-posts  to  give  them  a  supply  of  current 
for  their  cooking  operations.  Undoubtedly  the  large 
cooking  and  heating  apparatus  offers  a  different  problem 
from  that  of  the  domestic,  and  in  a  sense  it  should  be  a 
somewhat  easier  proposition,  for  commercial  results  can 
be  shown.  The  inherent  conservatism  of  the  chef,  in  this 
case,  appears  to  be  a  quite  substantial  stumbling  block, 
and  the  points  brought  out  in  this  connection  in  the  dis- 
cussion merit  close  attention.  They  bear  on  the  import- 
ance of  studying  the  psychology  of  the  customer,  which 
has  been  already  mentioned,  but  m  this  case  it  comes 
to  a  study  of  the  psychology  of  the  operator.  So  far  as 
those  lectures  and  discussions  have  gone,  however,  there 
has  been  a  lack  of  information  of  actual  results.  That 
there  are  abundant  figures  on  the  subject  we  know,  and 
although  the  contractors  and  their  salesmen  can  go  to  the 
K.D.A.  or  the  manufacturers  and  get  data,  that  is  not 
<iuite  the  same  thing  as  making  public  suflScient  in  the 
way  of  actual  results  to  attract  the  attention  of  prospec- 
tive users  who  will  have  no  other  opportunity  of  getting 
this  information  than  through  the  medium  of  the  reports 
of  the  lectures.  There  is  little  doubt  that  the  general 
public  is  not  kept  sufficiently  in  toucli  with  either  the 
possibilities  or  the  actualities,  and  we  repeat  what  we 
have  said  on  previous  occasions  tV^at  the  supply  authori- 
ties will  have  to  take  a  much  more  active  hand  in  the 
game  than  is  the  case  in  many  parts  at  present.  A 
correspondent  who  lives  in  an  area  where  electricity  is 
available,  informs  us  tlftit  he  has  never  yet  received  one 
piece  of  literature  as  to  any  class  of  apparatus,  either 
lig]\ting  or  otherwi.se,  from  the  supply  authority.  That, 
we  fear,  is  an  atitude  adopt<>d  in  too  manv  cases,  and  it 
i-!  a  phase  of  commercial  development  which  the  E.D.A. 
nii'^ht  well  take  in  hand. 

The  closing  paragraph  above  reminds  us  that  even  elec- 
trical salesmen  themselves  are  prevented  from  gaining 
the  benefits  of  electricity  for  the  reasons  given,  and  other 
considerations. 


We  hare  recently  raised  the  question 
Commerdal  of  arbitration  in  international  corn- 
Arbitration,  mercial  disputes  of  a  private  natur», 
with  special  reference  to  the  position 
assumed  in  the  matter  in  important  circles  in  the  United 
States,  and  to  the  constitution  of  such  a  court  of  arbi- 
tration in  connection  with  the  International  Chamber  of 
Commerce  in  Paris.  No  doubt  individual  action  of  thig 
kind  can  do  much  to  promote  the  friendly  settlement  of 
contract  disagreements  between  subjects  of  different 
countries,  but  a  general  scheme  supported  by  Govern- 
ments would  be  likely  to  bring  about  a  considerably  im- 
proved state  of  affairs  in  this  important  commercial 
direction.  This  particular  aim  has  engaged  the  atten- 
tion of  the  Economic  Committee  of  the  Council  of  the 
League  of  Nations,  who  recently  presented  a  report  on 
the  matter  to  the  Council,  which  we  find  discussed  in*the 
Board  of  Trade  Jovrnal  of  October  26th. 

The  Economic  Committee  has  proposed  that  State 
members  of  the  League  should  adopt  measures  to  pro- 
mote the  use  and  secure  the  practical  efficiency  of  clauses 
in  private  commercial  contracts  providing  for  arbitra- 
tion. Having  regard  to  the  juridical  difficulties  which 
-stand  in  the  way  of  a  general  recognition  of  the  arbitra- 
tion clause,  the  Committee  has  found  it  necessary  to 
consult  legal  and  commercial  experts  before  arriving  at 
any  definite  proposals  for  dealing  with  the  problem. 
These  experts,  who  represented  various  countries,  met  in 
London  in  July,  and  their  recommendations  have  been 
endorsed  by  the  Economic  Committee.  These  recom- 
mendations are :  — 

"  If  two  parties  of  different  nationaUtiee  agree  to  refer 
disputes  that  may  arise  between  them  in  a  named  country, 
an  action  brought  by  either  party  in  any  country  other  than 
that  agreed  upon  as  the  place  for  arbitration  ought  to  be 
stayed  by  the  court  of  the  country  in  which  it  is  brought, 
provided  that  (a)  the  court  is  satisfied  that  the  other  party 
is  and  has  been  ready  and  willing  to  do  all  things  necessary 
to  carry  out  the  arbitration  agreed  upon,  and  (b)  that  the 
same  court  is  satisfied,  either  by  a  certificate  of  the  I'onrt  of 
the  country  in  which  it  has  been  agreed  to  arbitrate,  or  by 
diplomatic  methods,  that  the  law  of  the  latter  country  recog- 
nises and   will  make  effective  the  arbitration   agreement." 

The  Economic  Committee  in  its  report  expresses  the 
opinion  that  the  steps  indicated  in  the  recommendations 
should  be  taken  with  a  view  to  ensure  that  traders  of 
different  nationalities  who  have  voluntarily  agreed  to  an 
arbitration  clause  in  their  contracts  should  so  far  as 
possible  be  made  to  respect  and  comply  with  it.  As  this 
would  render  necessary  the  removal  of  any  obsta^?les  in 
the  Law  of  the  various  countries  which  may  "'  assist  or 
justify  "  traders  evading  the  terms  of  their  contract, 
the  Committee  considers  it  desirable  that  the  State  mem- 
bers of  the  League  whose  legislation  or  legal  practice  is 
still  adverse  to  arbitration  ac,reements,  should  endea- 
vour to  introduce  as  soon  as  possible  measures  necessary 
to  give  effect  to  the  experts'  recommendations. 

As  to  the  enforcement  in  one  country  of.  an  award 
made  in  another,  the  Committee  finds  that  this  question 
cannot  be  separated  from  that  of  the  enforcement  of 
legal  judgments.  Very  great  difficulties  esist  at  pre- 
sent in  the  way  of  the  reciprocal  enforcement  in  one 
country  of  legal  judgments  delivered  in  another,  and  as 
a  natural  consequence  the  difficulties  in  securing  the 
enforcement  of  arbitration  awards  would  be  still 
Lrreater.  Under  these  circumstances  the  Economic  Com- 
mittee expresses  the  opinion  that  both  questions  of 
awards  and  legal  judgments  should  be  referred  to  com- 
petent legal  experts  for  further  esamination. 

The  report  also  deals  with  the  problems  of  unfair  com- 
petition. Customs  formalities,  and  the  desirability  of 
stabilisinsr  Customs  tariffs  so  that  the  latter  mav  re- 
main applicable  to  substantial  periods  of  time  and  that 
changes  in  ratos  and  classification  should  be  made  as 
seldom  as  possible. 

D 


66-2 


THE    ELECTEICAL    EEVIEW.  [voi.9i.  No. 2,846, notembmio,  1922. 


INSTRUMENT    TRANSFORMERS. 


By    "5.    M." 


Thb  purpose  of  this  article  is  to  give  a  general  idea  of 
tiis  eonsiderations  covering  the  design,  manufacture, 
and  n»e  of  instrument  transformers. 

These  devices  are  looked  upon  as  a  necessary  evil,  and 
au  thej-  »re  generally  hidden  away,  and,  when  once 
installed,  need  very  little  attention,  the  average  man 
only  has  a  vague  idea  as  to  their  existence.  In  the 
average  text-book  they  receive  little  more  than  passing 
mention. 

Instrument  transformers  are  essential  in  a.c.  prac- 
tice. Safety  demands  that  no  instruments  shall  be 
connected  to  high-pressure  conductors.  They  are  neces- 
sary for  convenience  in  measuring  electrical  quantities. 
The  instruments  with  which  they  are  used  need  only  be 
»t  a  low  pressure  above  earth  potential.  The  size  of 
the  instruments  is  kept  down  by  the  reduction  of  the 
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PoUutiikl  transformer,  1  per  cent,  regulation,  3  ph.,  3,300/110  volts,  25  cycles. 

Pig.  1. — Dimensions  of   CJores  and  Yokes. 

secondary  current  (current  transformers).  But  what  is 
■lore  important  in  both  cases  is  that  the  secondary  cur- 
rent (current  transformers)  and  the  secondary  voltage 
(potential  transformers)  is  standardised,  thus  making  it 
possible  to  standardise  the  instruments,  which,  when 
used  in  conjunction  with  a  suitable  ratio  transformer. 
ean  have  their  scales  marked  to  indicate  primary  quan- 
tities. Instrument  transformers  can  be  divided  into 
two  classes — current  and  potential — and  it  is  proposed 
to  consider  each  separately, 

Current  transformers  are  used  in  conjunction  with 
instruments  and  protective  devices  which  depend  on 
current  for  operation  {e.g.,  ammeter,  power  factor 
me*er,  relay,  trip  coil).  The  primary  of  the  trans- 
former is  connected  in  series  with  the  main  conductors. 
The  secondary  full-load  current  is  generally  6  amps. ; 
for  special  protective  work  it  is  sometimes  2.89  or  8.66 
amps.  The  ratio  is  given  in  terms  of  the  cur- 
rents, e.g.,  300/6.  The  secondary  circuit  has  a  low 
impedance ;  the  current  element  of  an  induction  watt- 
meter will  have  a  resistance  of  0.2  ohm.  The  secondary 
VBltage,  on  closed  circuit,  is  about  two  volts.  On  open 
eircuit  tfee  transformer  acts  as  a  choking  coil,  and  a 
voltage  is  induced  in  ratio  to  turns,  and  thus  a  danger- 
ously high  voltage  may  be  induced  in  the  secondary. 
Because  of  this  a  current  transformer  should  never  be 
left  on  open  circuit,  and  before  an  instrument  is  dis- 
connc-cted  the  secondary  should  be  short-circuited. 

Ampere  turns,  not  volt  turns,  are  the  basis  of  the 
de.^ign  of  these  transformers,  which  are  of  varjous  sizes 
and  shapes,  according  to  the  work  required  and  the 
position  in  which  they  are  fixed.  Tliose  for  iron- 
clad switchgaar  will  be  placed  in  iron  cases  and 
run  in  solid  witli  compound.  For  cellular,  cubicle, 
or  truck  gear,  wall  mounting,  floor  fixing,  or 
■lipping  over  cables  other  shapes  are  necessary. 
The  volume  of  iron  required  for  the  core  is 
fixed  by  the  work  to  be  done,  though  one  core  can  be 
used  over  a  large  range.  The  shape  of  the  core  is  con- 
ventional unless  required  for  special  protection  (e.g., 
Belf-balance).  The  above  factors  allow  standardisation 
of  designs  for  cores,   with   a  standard  magnrtising  loss 


(i.g..  10  amp. -turns — working  on  straight  portion  oi 
Li. 11.  curve).  The  core  is  built  up  of  thin  iron  stamp- 
ings (t.g.,  Lohys  iron,  .018  in.,  Stalloy,  .03  in.  thick) 
pressed  together  and  bound  with  linen  tape.  Moving- 
iron  instruments  take  about  1  volt-amp.,  and,  in  com- 
bination with  relay  and  time-lag  fuse,  15  volt-amps. 
Six  hundred  amp. -turns  is  a  common  number  for  the 
primary  winding.  From  this  deduct  the  magnetising 
amp. -turns,  and  divide  by  the  secondary  current;  the 
result  will  give  tue  number  of  secondary  turns  required. 
The  next  stage  in  the  making  of  the  transformer  is  the 
winding  of  the  secondary;  No.  14  S.W.G.  (preferably 
d.c.c.)  is  suitable  for  6  amps.  If  there  are  many 
secondary  turns  a  layer  of  tape  should  be  wound  between 
each  layer  or  double  layer  of  the  secondary.  The 
polarity  of  the  ends  is  marked.  The  insulation  between 
the  primary  and  secondary  must  now  be  wound,  using 
some  type  of  prepared  linen  Empire  cloth  15  mils  thick. 

Volts.  Radial   depth. 

600  i  in. 

3.000  3/16  in. 

6,000  5/16  in. 

12,000  13/32  in. 

20,000  J  in. 

It  often  happens,  and  indeed  is  desirable,  that  only 
one  primary  amp. -turn  is  necessary.  This  makes  what 
is  termed  a  "  straight-through  "  transformer.  This 
results  in  cheaper  production,  easier  installation,  and 
nj  chance  of  breakdown  between  turns.  A  transformer 
suitable  for  certain  protective  and  metering  devices 
can  be  made  by  slipping  a  core,  wound  with  secondary, 
over  an  insulated  cable.  The  area  of  the  primary  is 
calculated  from  the  1,000  amps,  per  sq.   in.  rule. 

A  solid  winding  is  not  used  with  wound  transformers ; 
the  winding  consists    of    a    number    of    wires    (No.    16 


Fig.  2.- 


-DiAGEAM  OP  Connections  for  Testing  Phase-anolb 
OF  Cderent  Transformers. 


S.W.G. ,  bare)  stranded  and  insulated  with  Empire 
cloth.  If  a  potential  tran.sfornier  is  installed  in  the 
switchgear  it  is  fed  from  a  tapping  on  the  primary  of 
the  current  transformer. 

Load  Taken  by  Instruments. 

Volt-amps.  Volt-amps. 

Moving-iron  ammeter    ...      1       Induction  ammeter    ...      6 
Power-factor  indicator  ...      1        Overload   relay  ...    12 

IndicatinR  wattmeter    ...      1  ,,        coils  ...    40 

InteRrating        ,,  ...      1       Recording     instruments      6 

Transformers  for  split-conductor  protection  have  two 
primaries  wound  in  opposition,  and  the  ratio  is  stated 
in  terms  of  turns,  1-1/40.  Three  separate  primary 
windings  are  required  for  core  and  self-balance  protec- 
tion. For  e.m.f.  balance,  Merz-Price  and  Beard- 
Hunter  protection,  cores  which  have  an  adjustable  air 
gap  must  be  used.      Twin  transformers,  that  is,   those 
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with  two  secondaries,  are  manufactured.  One  secondary 
id  used  for  indicating  instruments  and  protective  de- 
vices, and  the  other  tor  integrating  instruments. 

The  general  tests  of  current  transformers  are  for  pres- 
sure, ratio,  and  direction.  Special  tests  of  new  types  or 
those  for  balance  protection  are  for  phase-angle  and 
balance.  The  insulation  between  primary  and  secondary 
ib  usually  tested  at  three  times  working  pressure.  Work- 
ing pressure  is  applied  between  splits  on  a  split-con- 
ductor transformer.  A  brush  discharge  will  be  notice- 
able at  voltages  over  20,000;  this  is  not  harmful,  but 
vicious  flashing  over  should  be  avoided.  Pressure  tests 
are  repeated  after  assembly  if  the  transformer  is  encased. 
For  general  purposes  the  ratio  of  a  transformer  should 
be  within  2  per  cent,  of  standard,  but  for  integrating 
instruments  it  should  be  accurate  to  within  ^  per  cent. 
from  l/5th  to  full  load.  The  ratio  is  checked  by  com- 
paring the  secondary  current  with  that  of  a  standard 
transformer.  When  testing  transformers  used  for 
power  measurement  a  resistance  equivalent  to  that  of 
the  wattmeter  must  be  inserted  in  the  secondary  circuit. 

When  connect»d  for  ratio  testing,  another  pressure 
test  is  given.  A  test  between  turns  can  be  applied  by 
open-circuiting  the  secondary  winding  and  passing  full- 
load  current  through  the  primary.  All  pressure  tests 
should  be  of  one  minute  duration.  A  repetition  of  the 
ratio  test  will  reveal  any  short  circuits.  If  the  trans- 
former has  a  high  turn  ratio,  there  will  be  a  dangerous 
difference  of   potential   across  the  secondary  terminals. 

It  is  usual  when  winding  to  mark  the  start  and  finish 
of  the  secondary,  and  as  this  marking  is  all-important 
to  the  outside  erector,  it  should  be  checked.  By  con- 
necting a  cell  in  series  with  the  primary,  and  a  central 
zero  galvanometer  across  the  secondarj',  and  noting  the 
direction  of  the  swing  of  the  pointer,  the  direction 
of  the  flow  of  secondary  current  can  be  checked.  There 
is  a  phase  difference  of  nearly  180°  between  primary 
and  secondary  currents.  When  testing  split-conductor 
transformers,  connect  the  halves  of  the  primary 
separately.  The  direction  of  one  is  opposite  to  that  of 
'  the  other. 

In  an' ideal  transformer  the  phase  difference  between 
the  primary  and  secondary  currents  would  be  180°,  but 
in  practice  this  is  not  so,  because  of  the  magnetising 
amp. -turns.  The  primary  load  amp. -turns  equal  tliose 
of  the  secondary.  The  total  primary  amp. -turns  are 
the  resultant  of  the  load  and  magnetising  amp. -turns. 
The  latter  are  in  quadrature,  and  so  the  primary  and 
secondary  currents  differ  by  less  than  180°.  In  practice 
this  phase  difference  should  be  within  2°  of  180.  Obvi- 
ously the  smaller  the  number  of  magnetising  turns  the 
less  this  phase  angle.  By  using  good  and  sufficient  iron 
this  angle  can  easily  be  made  30  minutes.  Fig.  2 
shows  the  connections  for  a  phase-angle  test.  Suitable 
current  readings  can  be  obtained  by  using  a  variable 
resistance.  To  find  the  phase  angle,  turn  the  pha»e- 
shifter  until  the  wattmeter  in  the  primary  side  reads 
zero,  and  read  the  angle  from  the  scale  of  the  phase- 
shifting  transformer.  Care  should  be  taken  to  make 
the  leads  non-inductive  and  not  to  have  any  outside 
interference. 

Potential  transformers  are  small  power  transformers. 
Thej'  are  necessary  in  any  circuit  which  has  a  potential 
difference  of  more  than  600  volts,  and  operate  all  indi- 
cating and  integrating  instruments  and  certain  protec- 
tive devices  (e.g.,  no- volt  release)  which  possess  pressure 
elements.  The  transformers  are  generally  connected  by 
a  high-pressure  fuse  to  a  tapping  from  the  end  of  the 
primary  of  a  current  transformer.  They  may  be  either 
of  the  "  core  "  or  "  shell  "  type,  but  the  former  is  usual, 
^or  single-phase  working  the  windings  are  divided  be- 
tween two  limbs,  but  for  three-phase  working  each  phase 
is  wound  on  a  separate  limb. 

The  cores  and  yokes  are  liuilt  up  of  stampings  of 
"  St  alloy,"  .0.3  in.  thick;  the  core  and  yoke  junctions 
being  sandwiched.  The  yoke  is  of  gronter  cross-section 
than  tlve  core.  It  is  usual  to  work  with  a  density  of 
12,000  tines  per  sq.  cm.  Several  standard  cores  are 
designed,  each   one  to  fit  a   certain   class   of  gear,  and 


careful  tests  are  made  for  iron  losses.  It  is  found  in 
practice  that  only  two  standards  are  required  for  fre- 
quency, one  for  25  cycles  and  the  other  for  10  cycles, 
which  will  serve  up  to  80  cycles,  without  any  great  error. 

It  is  usual  to  assume  that  a  potential  transformer 
works  at  unity  power  factor  and  that  no  leakage  takw 
place. 

The  following  data  are  recjuired  before  proceeding 
with  the  de.sign  of  a  transformer,  viz.,  kW,  regulation, 
voltage  ratio,  frequency,  and  the  number  of  phases. 

Let  us  sketch  out  the  plan  of  design.  The  current  on 
both  sides  will  be  determined  from  the  ratio  power/ 
voltage.  The  number  of  turns  can  be  calculated  from 
the  formula :  — 

Turns  =  Volts  X  107*4.44  x  frequency  x  flux  den- 
sity X  core  area. 

The  permissible  voltage  drop  can  be  obtained  from  the 
regulation  per  cent.,  which  is  taken  as  half  up  and  half 
down. 

The  resistance  of  the  winding  is  the  ratio  of  voltage  to 
current.  The  probable  depth  of  the  high-pressure  wind- 
ing must  be  assumed,  but  from  experience  this  can  be 
determined  to  within  1/16  in.  The  h.p.  winding  is 
generally  wound  next  to  the  core.  The  core  area  and 
the  diameter   of  the  limb   are  known.     The  winding  is 


?».  fluxilvi,  primary  applied  voltage  ;  v...  secondary  terminal  voltage  ;  E,,  pri- 
mary induced  voltage;  Ej,  secondary  induced  voltage;  li,  primary '*  load*' 
current;  l^.  secondary  "load"  current;  Im,  magnetising  "load"  current; 
ip,  resultant  primary  current ;  IpR,  primary  "  resistance"  drop  ;  ijB,  secondary 
"  resistance"  drop;  C,  angle  of  lag. 

Fig.  3.— Vector  Diagram  for  Potential  Transformer 
ON  Load. 

wound  on  a  former  made  of  specially  impregnated  card- 
board, and  the  insulation.  Empire  tape,  is  wound  on 
at  right  angles  to  the  winding,  covering  it  to  a  specified 
radial  depth.  To  obviate  serious  breakdown  it  is  usual 
to  divide  the  h.p.  winding  into  sections,  the  number 
depending  on  the  voltage.  By  adding  the  diameter  of 
the  core,  and  the  thickness  of  insulation  and  former, 
the  diameter  of  the  latter  will  be  obtained.  Calcula- 
tions now  fall  very  simply.  The  mean  length  of  a  turn, 
the  length  of  winding,  the  resistance  per  yard  allowable, 
and  the  gauge  of  wire,  which  is  s.c.c,  are  easily  ob- 
tained from  the  previous  quantities.  The  length  of 
winding  space  available  is  known,  and  so  now  the  depth 
of  winding  can  be  calculated,  and  by  working  back- 
wards the  actual  length,  resistance  and  regulation  can 
be  determined. 

From  the  per  cent,  of  regulation  left  the  allowable 
resistance  of  the  l.p.  winding  will  be  known.  Assume 
a  certain  depth  of  winding  and  proceed  as  before  to 
obtain  the  various  quantities. 

The  transformers  are  generally  star-connected.  The 
secondary  winding  is  assumed  to  have  no  losses,  and  so 
all  such  must  be  compensated  from  the  primary.  To 
do  this  the  ratio  of  transformation  is  reduced  by  about 
0.5  per  cent.  The  losses  are  calculated  at  half  load. 
Turn  the  secondary  potential  drop  into  equivalent 
primary  drop.  To  determine  the  total  in-phase 
primary  current,  only  add  the  core  loss  to  the  load; 
other  losses  may  be  neglected.  From  this  current  the 
equivalent  primary  drop  and  the  exact  turns  ratio  will 
hf  obtained.  The  core  loss  per  limb  will  be  about  30 
watts. 

If  a  neutral  lead  is  required  on  the  h.p.  side,  it  is 
specified.  Four  terminals  are  brought  out  on  the  l.p. 
side  and  one  of  them  is  earthed.  It  is  usual  to  earth 
the  start  of  a  coil,  as  instruments  ^re  generally  con- 
nected across  the  line. 

In  a  single-phase  transformer  one  of  the  h.p.  leads 
ir,  often  earthed.     Potential  transformers  .ire  connected 


.\ssume  sine  wave  form. 
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to  the  main  circuit  through  fuses.  If  the  fuses  are  too 
heavy  and  refuse  to  blow  under  abuorinal  conditions,  the 
winding  will  probably  break  down.  If  the  fuses  do 
blow,  then  any  protective  devices  operated  by  the  trans- 
former are  useless.  This  is  a  serious  objection  against 
installing  these  methods  of  protection. 

Transformers  are  generally  enclosed  in  oil,  of  a 
special  quality — specific  gravity  0.86,  and  flash  point 
above  160^^  C.  The  oil  must  be  thoroughly  dried  before 
use,  and  be  cleaned  at  intervals  to  remove  sludge. 

Mechanical  stresses  are  very  real  in  the  event  of  a 
primary  short-circuit,  and  to  resist  these  the  yoke  plates 
are  firmly  clamped  together,  and  vertical  tie  rods  con- 
nect the  upper  and  lower  plates. 

Sometimes  these  transformers  are  used  to  supply 
power ;  collieries  use  them  for  underground  lighting. 
For  this  purpose  the  regulation  is  2J  per  cent. ;  1  per 
cent,  up  and  IJ  per  cent.  down.  When  used  for  these 
purposes,  an  earth  shield  is  often  specified.  This  is  a 
sheet  of  thin  copper,  earthed  through  the  yoke,  and 
placed  between  the  two  windings. 

Sometimes  in  designing,  the  calculations  will  show 
that  a  wire  of  No.  42  gauge  may  be  used  for  the  primary 
winding,  but  owing  to  mechanical  weakness  no  gauge 
under  No.  40  is  used. 

The   normal   rating   for  single-phase  transformers   is 
60  watts  (unity  pf.)  and  for  three-phase  100  watts. 
Load   Required  for   Certain  Instruments. 

Name.  Volt-amps. 

Voltmeter,  moving-iron        1 

Voltmeter   and   indicating   wattmeter   ...      14 

Wattmeter  and   synchroscope       13 

Reverse  relay  1'2 

No-volt  coil      30 

Wattmeter,   indicating         20 

Wattmeter,  integrating        14 

Testing  Potential  Transformers. 
The    usual    tests    are    for    pressure,  ratio,   direction, 
magnetising  current  and  resistance. 


The  pressure  tests  are  at  three  times  working  pressure 
and  of  one  minute  duration.  The  first  one  is  between 
the  primary  and  the  secondary,  which  is  earthed.  The 
neit  one  is  a  test  between  turns ;  it  is  here  that  any 
weakness  is  shown.  Either  the  secondary  or  the  primary 
can  be  connected  to  the  supply  terminals,  but  for  volt- 
ages over  10,000,  the  latter  way  is  preferable.  The 
transformer  is  connected  to  a  supply  at  three  times 
normal  pressure,  and  as  one  winding  is  closed,  in  order 
to  prevent  overload,  the  frequency  of  supply  must  also  • 
be  three  times  the  normal. 

If  there  is  a  breakdown,  it  is  generally  at  the  point 
where  the  h.p.  lead  is  brought  out. 

The  last  pressure  test  is  to  raise  the  secondary  wind- 
ing to  a  potential  of  1,000  volts  above  earth. 

The  ratio  test  is  merely  a  comparison  of  the  two  volt- 
ages, taking  each  phase  separately.  As  the  transformer 
will  not  be  on  load,  the  secondary  voltage  will  be  about 
1  per  cent,  higher  than  that  specified. 

It  is  necessary  to  check  the  connections  of  the  coils, 
and  a  direction  test  similar  to  that  made  on  the  current 
transformers  will  do  this.  It  would  not  do  to  have  tw.o 
starts  and  one  finish  starred.         , 

In  order  to  check  the  quantity  and  the  quality  of  the 
iron  and  the  construction,  the  current  required  to  mag- 
netise the  core  is  compared  with  the  figure  given  by  the 
D.O.  The  secondary  is  connected  to  a  supply  at  normal 
voltage,  and  the  current  taken.  The  primary  is  on 
open  circuit. 

The  resistance  of  the  winding  of  each  phase  is  com- 
pared with  D.O.  figures.  The  simplest  way  of  doing 
this  is  to  use  a  P.O.  box.  Usually  there  is  no  neutral 
point  available  on  the  h.p.  winding,  and  so  two  coils 
must  be  taken. 

After  manufacture  current  and  potential  trans- 
formers are  dried  out  and  impregnated.  They  are 
again  tested  with  their  instruments  with  the  completed 
gear  in  aitu. 


THE     "ELECTRICAL    REVIEW"     FRENCH    TOUR. 


From  Beuvry  the  party  proceeded  by  way  of  La  Bassee 
and  Hulluch  to  Pont-a-Vendin,  where  a  new  generating 
station  erected  by  the  Soci^te  des  Mines  de  Lens  was 
visited.  This  station  is  still  in  course  of  equipment, 
but  presents  many  interesting  features.  Reinforced 
concrete  figures  largely  in  its  construction,  the  building 
having  a  handsome  appearance;  the  two  stacks  a-e 
of  the  same  type  as  those  at  Beuvry,  and  the  coal 
bunkers  are  also  of  concrete,  as  well  as  the  new 
headgear  of  the  adjacent  pit-shaft.  Coal  for  the  station 
is  thus  obtained  "  on  the  premises,"  being  carried  by  an 
underground  belt  conveyor  to  the  hoppers  of  a  double 
bucket  elevator  which  takes  it  up  to  the  bunkers.  The 
water  is  hard,  and  has  to  be  treated  in  softening  plant 
before  use.     Eight  cooling  towers  are  provided. 

The  boiler  house  contains  two  rows  of  Babcook  and 
Wilcox  boilers,  with  "  dutch-oven  "  furnaces  and  cliain- 
grate  stokers.  Ashes  are  removed  in  trucks.  Forced 
draught  is  provided  by  seven  pairs  of  fans  in  the  base- 
ment. Green  economisers  are  used.  The  working  pres- 
sure is  200  lb. ;  the  steam  pipes  are  in  duplicate,  and 
are  neatly  arranged,  with  large  steam  separators  on  the 
pipes  entering  the  engine  room. 

Space  is  provided  for  six  10,000-kW  turbo-generators, 
but  a  fi.OOO-kW  set  is  temporarily  installed  ;  all  the  sets 
are  of  the  Societe  Alsacienne's  manufacture,  and  run  »t 
3,000  r.p.m.,  generating  three-phase  current  at  3,000  V. 
BO  cycles.  A  60-ton  crane  serves  the  engine-room,  and 
runs  over  a  spur  line  from  the  railway  at  one  end  of 
the  room.  Only  one  of  the  10.000-kW  sets  is  in  place  as 
yet,  but  others  are  beinp;  erected ;  each  alternator  is 
directly  connected  to  a  transformer,  the  sscondary  pres- 
sure of  which  i.s  15.000  volts. 


(Concluded  from  p.  617.) 

The  feed  and  circulating  pumps  are  mounted  in  a 
sunk  gallery  alongside  the  engine-room,  the  circulating 
pumps  being  driven  by  motors  with  steam  drive  as  a 
stand-by. 

A  feature  which  marks  this  station  in  common  wi^h 
those  previously  described  is  the  speed  with  which  it  has 


The  Cotton  Mill  of  Mkssrs.  Dui-our  at  .•Vkmentikrks. 

l'"roin   -.1   phntD^'riipli    takeu   in   1918— after   the  Germans   had, 

.-^helled,  phindered,  and  burnt  the  mill. 

been  erected  ;  to  illustrate  this  it  may  be  mentioned  that 
tlie  concrete  bed  of  one  of  the  sets  now  being  installed 
was  cast  in  a  mould,  to  fit  into  the  foundation  blocks, 
because  the  condenser  was  not  ready  in  time  to  be  in- 
stiilled  first ;  on  tlie  arrival  and  erection  of  the  con- 
dtns(  T,  I  he  bed  is  lowered  into  place  and  the  erection  of 


Vol.91.    No.  2,346,  November  10,  1922.]   THE     ELECTRICAL     REVIEW 


655 


the  turbine  can  proceed  without  delay.  This  device  ha* 
not  been  necessary  in  the  case  of  the  other  sets. 

A  temporary  switchboard  for  the  15,000-V  circuits  has 
been  installed  at  one  side  of  tlie  engine-room.  The  sys- 
tem supplied  by  this  power  station  is  self-contained. 

Near  the  power  station  there  was  a  45,000-V  sub- 
station of  the  (,'oiiipagnie  du  Nord,  which  the  party  was 
permitted  to  visit;  time,  however,  did  not  allow  of  more 
than  a  few  of  the  party  entering  it,  and  the  journey  was 
resumed  to  Lille,  which  was  reached  after  a  long  drive 
in  the  dark. 

On  Tuesday  morning,  October  10th,  an  early  start 
was  made  for  Armentieres,  where  an  electrically-driven 


Messrs.  Dupouh's  .\1im,  as  it  is  To-uat. 

cotton  mill  owned  bj-  Messrs.  Dufour  Fr^res,  and 
equipped  by  the  Societe  Alsacienne,  was  visited  ;  on  the 
way  the  remnants  of  the  Hindenburg  line,  including  a 
number  of  concrete  block-houses,  were  passed. 

The  cotton  mill  is  of  special  interest  in  that  it  was 
formerly  driven  by  steam,  but  was  reduced  to  ruins  by 
tTie  Boche  ;  on  rebuilding,  half  of  it  was  driven  by  steam 
and  half  by  electricity,  but  the  economy  of  the  electric 
drive,  amounting  to  25  per  cent.,  decided  the  owners  to 
adopt  electricity  throughout — a  total  of  1,500  li.p.  A 
three-phase  transformer  sub-station  and  switchgear, 
supplied    by    the    Societe    Alsacienne    de    Construction* 


Its  world-famous  Cloth  Hall  and  Cathedral  Church,  both 
dating  from  the  13th  century,  bore  witness  to  its  by-gone 
glories,  until  the  war  came  and  the  Huns  wantonly 
destroyed  those  wonderful  buildings. 

The  ruins,  still  majestic  and  eloquent  of  their  former 
beauty,  were  examined  with  great  interest  by  the 
visitors,  who  deplored  the  loss  of  these  irreplaceable 
triumphs  of  architecture;  the  ruins  are  to  remain  as  an 
everlasting  monument  to  Prussian  ruthlessness,  for 
which  purpose  they  are  being  carefully  strengthened  and 
njade  weatherproof. 

The  party  took  luncheon  at  Ypres,  and  after  the  nieal, 
Mr.  George  Wilkinson,  of  Harrogate,  proposed  the 
health  of  the  proprietors  of  the  Electrical  Review, 
who,  he  said,  had  had  the  foresight  and  enterprise  to 
o<?er  them  a  tour  of  the  greatest  interest.  Referring  to 
the  distressing  scenes  that  they  had  passed  through  dur- 
ing the  last  two  days,  he  said  their  sorrow  was  blended 
with  admiration  for  the  wonderful  powers  of  recupera- 
tion manifested  by  the  people- — he  hoped  that  no  race 
would  ever  again  have  to  go  throuj;h  such  an  ordeal, 
and  was  glad  to  think  that  the  English  had  done  some- 
thing to  help  the  sufferers.  They  had  seen  works  that 
opened  their  eyes  and  gave  them  examples  to  copy — and 
to  avoid.  He  hoped  the  large  undertakings  they  had 
seen  would  prove  to  have  been  founded  on  a  sound  com- 
mercial basis. 

Mr.  J.  P.  Gregory  supported  the  toast  in  the  warmest 
terms,  remarking  that  the  tour  had  been  full  of  interest 
and  instruction,  and  he  hoped  it  would  be  the  precursor 
of  many  others. 

Mr.  E.  A.  Gatehouse,  responding,  said  that  in  the  pre- 
liminary negotiations  he  had  always  met  with  the 
^'reatest  courtesy  and  assistance  from  the  French  autho- 
rities concerned. 

Compliments  were  also  paid  to  Major  T.  Rich,  who 
rendered  invaluable  assistance  on  numerous  occasions, 
and  to  Captain  Harvey,  the  courier  who  accompanied  the 
party.  Afterwards  the  journey  was  resumed,  by  motor- 
tar  to  Hazebrouck  and  thence  by  train  to  Calais ;  a 
quick  passage  to  Dover  in  calm  weather  and  a  comfort- 
able run  to  London  brought  the  tour  to  a  close  in  happy 
'jircumstances. 

In  concluding  this  brief  record,  we  desire  to  express 
our  sincere  ajiprt'ci.itiim    of   the  courtesy    and   goodwill 


Main  Swiitchboarhs    and  Motor  Drives,  at  Messrs.  Dci-orRS  (' 


Mecaniques,  is  installed  :it  the  mill;  the  mains  are  taken 
along  a  subway  directly  under  the  mill,  and  tappings 
are  taken  off  tliem  to  the  spinning  machines  on  the  floor 
above,  wliieh  are  driven  by  individual  motors  at  200  Y. 
50  cycles.  The  cotton  machinery  was  also  made  by  the 
Societe  Alsacienne.  The  card  room  is  drivan  by  shaft- 
ing from  motors  fixed  outside  the  room. 

This  concluded  the  technical  prograumie,  and  th« 
party,  crossing  the  frontier  into  Belgium,  proceeded  to 
Ipres — once  the  pride  of  Flanders,  with  a  population 
of  200,000  persons,  which  fell  to  a  tenth  of  that  number 
Tehen  it  had  ceased  to  be  the  centre  of  the  linen  trade. 


invariably  received  from  every  one  of  our  French  con- 
freres—the directorn  and  engineers  of  the  important 
undertakings  that  were  visited— who  spared  no  pains  to 
ruRure  the  success  of  the  arrangements,  threw  open  every 
part  of  their  works  for  inspection,  and  did  their  utmost 
to  afford  th«  fullest  information  regarding  them.  In 
particulai-  we  would  refer  to  Col.  Mercier.  managing 
director  of  the  Union  d " Electricity  ;  Commandant  Jullien. 
officer  in  charge  of  the  Eiffel  Tower  station;  A.  Pecheur. 
chief  engineer  of  the  Compagnie  Parisienne  de  Distri- 
bution d'Electricit^  ;  M.  Carri^re.  chief  engineer  of  the 
Society  Electrique  du  Nord-Ouest ;  M.  B.arthelemy,  man- 
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aging  director  of  the  Compagnie  des  Mines  de  Noeux; 
M.  Cuvelette,  chief  engineer  of  the  Soci^t^  des  Mines 
de  Lens;  and  Messrs.  Dufour  Fr^res,  owners  of  the 
cotton  mill — to  all  of  whom  we  tender  thanks  on  behalf 
ot  the  party.  We  also  wish  to  record  our  gratitude 
for  the  patience  and  srood  humour  sliown  by  every 
member  of  the  party  throughout  tlie  tour  ;  fortunately 
there  was  not  a  single  mishap  of  any  moment,  but  minor 
discomforts,  delays,  and  disapj)ointments  cannot  be 
wholly  avoided  in  conducting  so  large  a   number  over 


was  received  everywhere  is  anything  to  judge  by,  then 
the  "  Entente  Cordiale  "  is  likely  to  be  a  factor  in 
European  aSairs  for  many  years  to  come.  The  difficul- 
ties which  had  to  be  got  over  in  the  North  of  France  after 
the  Armistice  appeared  at  one  time  to  be  almost  insur- 
mountable, but  things  that  were  seen  during  the 
Northern  visit  showed  that  "  where  there's  a  will  there's 
a  way." 

Time  prevented   any  visits  to  reconstructed   collieries 
and    steelworks,   and    wlien    the   prograiimie  of  the  trip 


The  Ruins  or  the  Cmjth  H.*ll  ani>  Cathedral  at  Ypres. 


IIUMEWAUD   BOLND  :    A    HaLT    AT  THE  L^IONTIEK. 


an  itinerary  hundreds  of  miles  in  length — if  such 
occurred,  they  were  borne  in  silence,  for  we  have  not 
heard  of  them.  Our  special  thanks  are  due  to 
Major  Rich,  whose  intimate  acquaintance  with  the 
whole  of  the  region  traversed — acquired  in  sterner 
times — was  of  the  utmost  value  in  planning  the  tour, 
while  his  fluent  interpretations  threw  a  flood  of 
light  upon  the  technical  details  of  the  installations, 
and  his  ready  wit  enlivened  the  proceedings  on  every 
occasion. 

There  is  no  doubt  that  during  the  last  four  years  the 
patience  of  the  French  people  has  at  times  been  sorely 
tried,   but  if  the  great  kindness  with  which  the  party 


was  under  consideration,  the  diflSculty  was  to  choose 
between  the  numerous  places  of  interest  which  would 
have  been  thrown  open  to  us. 

Apart  from  the  general  plan  of  the  tour,  the  whole 
of  the  financial  and  other  arrangements  were  placed  in 
the  expert  hands  of  Messrs.  Thos.  Cook  ife  Son,  and  were 
most  efficiently  carried  out ;  the  courier  who  accompanied 
the  party — Captain  Harvey — was  on  active  service  in  the 
north  of  France  during  the  war,  and  knew  every  foot  of 
the  ground. 

But  above  all  we  have  to  thank  the  Clerk  of  the 
Weather,  without  whose  aid  the  success  of  thp  tour  "ould 
not  have  been  complete. 


LARGE     ELECTRIC     FIRES    AND    COOKERS. 


Tup  nbovi-  was  'be  <:iiiiei.t  "f  ih-;  EM  .\.  salesmat'Ship 
lecture  on  November  3rd.  The  lecturer  was  Mr.  F.  H. 
Howell  (Hotpoint  and  Falkirk  Companies),  and  the  chairman 
was  Mr.  A.  N.  Eye,  of  Edmundson's  Electricity  Corporation. 
In  opening  the  proceedings,  the  Chairman  reiterated  th« 
necessity  for  keeping  clear  of  tpchuicalities  in  these  lectures 
and  then  referred  to  the  question  of  the  price  of  electrictiy. 
There  were  some  small  undertakings  which  could  not  generate 
electricity  and  sell  it  at  a  price  which  would  attract  the 
electric  cooking  load.  They  were  started  as  lighting  under- 
takings and  were  not  in  a  position  to  take  on  a  large  cooking 
and  beating  load.  From  their  point  of  view,  therefore,  it 
would  not  serve  any  useful  purpose  to  argue  about  the  high 
price  of  energy.  Personally,  he  thought  it  was  better  for 
thpF*  undertakings  to  stand  aside  in  this  matter  and  not  spoil 
the  market  for  those  who  conld  deal  with  the  heating  and 
cooking  l(/a'l,  because  to  endeavour  to  develop  a  heating  and 
cooking  load  under  conditions  of  high  prices  of  electricity  could 
only  lead  to  dis-t-atisfaction  on  the  part  of  the  people  in' 
particular  areas,  and  that  was  not  good  for  the  general 
development  in  other  are?s. where  the  conditions  were  really 
favourable  There  were  numerous  supply  authorities  whi<h 
were  supplying  at  flie  richt  tariff,  and  the  salesmen  should 
know  their  business  >.-ufficiently  well  not  to  waste  time  m 
those  districts  where  the  tariff  was  not  sufficiently  attractive. 
Mr.  Howell  said  that  the  question  of  selling  large  elec- 
trical cooking  and  heiting  apparatus  could  be  best  dealt  with 
under  four  heads: — First  of  all.  it  was  necessary  to  consider 
the  tjrpc  of  salesman;  fveondly,  the  field  he  had  to  exploit; 
thirdly,  how  he  was  ttom','  to  get  into  that  field; 
and  finally,  having  got  intf.  the  field,  how  he  was  going  to 
sow  his  seed  to  the  bet-t  advantage  in  order  to  reap  the 
richest  poB.sible  harvest.  Few  salc^smen  were  made;  the 
majority,  like  poets,  were  bom  Tt  had  oft^-n  been  said,  that 
the   salesman  must  have  personality   and   tact;   in   addition. 


he  must  have  patience,  a  thick  skin,  cheerful  optimism,  and-' 
a  tidy  personal  appearance. 

The  field  available  was  enormous.  Even  now  the  number 
of  large  cooking  and  heating  outfits  in  use  was  astonishing 
to  anybody  who  did  not  realise  the  steps  that  were  being 
made  and  the  results  of  the  patient  work  of  the  oast  few 
years.  Every  little  teashop,  and  every  sniiiU  restaurant  had 
room  for  a  grill,  a  cooker,  an  urn,  or  some  piece  of  apparatus 
for  cooking — and  why  not  electrical?  The  majority  of  these 
|)eople  did  not  know  the  possibilities  of  the  electrical  cooker. 
Moreover,  they  were  cramped  for  kitchen  space  and  the  elec- 
tric cooker  certainly  scored  there.  The  number  of  hotels  and 
public  houses  which  served  an  ordmary  lunch  was  increasing 
daily,  and  all  of  them  had  to  extend  their  cooking  arrange- 
ments. Then  in  the  industrial  world,  every  factory  had  room 
for  an  electric  heater  for  some  purpose.  As  an  example, 
and  here  he  was  speaking'  of  what  had  been  accomplished  to 
the  satisfaction  of  all  concerned — a  cigarette-making  machine 
had  an  output  of  300  cigarettes  per  minute.  But  the  machine 
had  continually  to  be  stopped  to  scrape  away  the  flake  of 
gum  in  the  channel.  An  efficient  electrical  heater  was 
installed  and  the  output  was  increased  to  -^iOO  cigarettes  per 
minute  becau.se  the  gum  was  always  kept  at  the  right  tern- . 
pcrature.  In  the  printer's  shop,  the  metal  for  the  lino 
machines  was  kept  at  a  certain  temperature  most  effectively 
by  electric  heating,  and  in  certain  two-colour  printing 
machines  copper  cylinders  were  used,  sometimes  as  large  as 
4')  cu.  ft.,  which  had  to  be  kept  at  a  certain  temperature  to 
dry  the  paper  as  it  went  through  the  printing  press.  Some 
of  these  electrically-heated  cylinders  had  been  working  for 
three  years. 

It    was   astonishing,    too,   the    number    of    industries    that , 
required  a  furnace  for  some  of  their  processes;  the  jeweller,, 
at   one  end,    who   wanted    a   muffle  measuring    less   than   a 
cu.  in.,  to  the  big  furnaces  for  baking  bricks       In  the  hosiery 
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trade,  three-t(]ri  prosw.s  roulil  he.  .idupted  f(jr  dfctiic  haiiiuu: 
timber  drying  ii\cun  wen-  in  succossful  oponitkm  electrically; 
and  be  cntin-ly  clis.i(,'i<<i|  with  the  view  that  in  the  larger 
heating  apparatuB,  <'li'ctricit.v  must  give  way  to  other  inethodH. 
He  had  recently  had  (■xp<Tionco  of  the  hi'atiiiK  of  a  large  hall 
ID  which  window  hcatriH  were  fitted,  aniouiitiiit;  to  a  total  of 
64  kW  in  one  room.  The  air  inletH  oixTatcd  from  inside  the 
wall  panelling  and  Wi.OOO  cu.  ft.  of  fro^h  air  was  brought 
through  these  heater.s  every  hour.  .\n()ther  example  which 
came  to  his  mind,  wa.s  that  of  a  GOO-gal.  water  cyllinder 
required  to  bo  kept  befur-cn  130  and  l.TO  dog.  P.  This  was 
done  by  means  of  44-kVV  circulators.  There  was  a  kitchen 
not  500  yd.  from  the  building  they  were  meeting  in,  which 
was  dealing  with  .1.000  mcalR,  and  such  were  the  results 
obtained,  that  in  another  kiti-hi-n  Ix-longing  to  the  same 
firm,  the  electrical  equipment  was  duplicated  aft<'r  a  year's 
experience  of  the  first  one,  and  th;it  kitehen  was  not  run  by 
a  crank  or  an  electrical  enthusiast,  but  by  the  cold-blooded 
chief  of  a  commercial  firm.  Again,  how  many  fried  fish 
Bhcps  were  there?  Had  idectricnl  engineers  tried  to  tackle 
them?  He  agreed  with  some  of  the  speakers  at  previous 
conferences,  that  postcards  and  circulars  were  excellent  for 
getting  into  touch  with  potential  customers  for  some  appara- 
tus, but  he  did  not  think  they  were  much  use  in  the  case  of 
large  cooking  and  heating  apparatus.  The  salesmen  had  to  be 
continually  on  the  job.  The  number  of  gas  anil  coal  oven 
renewals  that  went  on  in  the  large  hotels  almost  every  day 
was  astonishing,  and  information  concerning  these  must  be 
sought  for  and  the  business  pursued  on  the  same  lines  as 
the  lighting  business,  in  which  iobs  were  got,  installed,  and 
paid  for  before  anybody  else  liad  hardly  heard  of  them. 

The  last  and  most  important  tiling  for  the  salesman  to  have 
was  knowledge.  It  was  impossible  for  the  salesman  to  have 
a  complete  knowledge  of  everv  possible  branch  of  engineering, 
domestic  cooking,  large  <-ooking.  ami  power  work,  but  he 
should  not  be  misled  by  the  old-fasliioncd  motto  that  "  a 
little  knowledge  is  a  dangerous  thing."  As  long  as  the  sales- 
man hod  some  knowledge,  so  that  he  could  talk  intelligently 
to,  and  interest  the  customer,  that  was  sufficient,  because 
he  could  then  drop  a  card  to  the  manufacturer  to  come  and 
look  over  the  kitchen  and  give  an  estimate.  Tt  was  no  harder 
to  sell,  or  approach  prospects  for  the  sale  of.  large  cookers 
and  heaters,  than  it  was  to  sell  lamps  and  fittings.  With 
electricity  at  Id.  or  l}d,,  they  could  compete  with  nnv  other 
method,  but  even  if  the  charges  for  energy  were  high,  the 
iob  should  not  be  turned  down  without  the  fullest  inquiry, 
hc'ause  it  was  quite  possible  that  the  high  rate  for  electricity 
might  be  more  than  compensated  for  bv  the  high  eost.^  of 
f>ther  methods,  and  the  salesman  should  always  remember 
that  he  was  selling  something  more  than  so  many  pieces  of 
iron  and  so  many  elements  put  together  to  form  a  cooker. 
Civilisation  to-day  demanded  an  ever  increasing  scale  of 
comfort  and  cleanliness,  and  the  abolition  of  dirty  work,  and 
civilisation  was  willing  to  nay  for  that. 

Mr.  Ij.  h.  RoniNSON  fChief  Klectrical  Knplneer.  Hackney), 
who  opened  the  discussion,  said  that  he  bad  got  one  cooker 
in  a  small  cookshop,  the  owner  of  which  thev  would  hardly 
think  could  afford  a  stove  at  all.  .'Vfter  seeing  him  in  con- 
nection with  it,  he  found  that  business  was  very  flourishing 
and  that  the  man  was  taking  custom  awnv  from  other  similar 
shops  which  had  not  electric  cooking.  He  (Mr.  Robinson), 
cnnsequentiv  took  the  opportunity  of  interviewing  the  owners 
of  other  cookshops  with  some  success.  Tn  another  cane  he  had 
been  to  see  a  customer  about  lighting  and  noticed  that  gas 
heating  was  being  used  for  drving  thousands  of  babv's  teats. 
and  the  result  here  was  the  installation  of  n  32-kW  heat<'r. 
In  yet  another  case,  he  had  seen  a  larce  draper  and  pfiinted 
out  means  for  reducing  the  lighting  bill  by  2.^  ner  cent.,  but 
at  the  same  time  he  cot  in  cooking  apparatus  for  HO  people. 
There  was  one  undertaking  in  Tiondon  which  was  putting 
in  electric  cooking  apparatus  at  a  r.^te  whicb  was  not 
appreciated  by  others.  Nothing  was  being  said  about  it,  and 
perhaps  this  particular  undertaking  was  savinij  it  all  up  as 
a  sort  of  l)Ombshell.  Even  the  coffee  stalls  in  this  district 
hitched  up  to  the  nearest  lamp-post  and  used  electricity,  and 
all  the  coffee  stalls  in  Hackney  were,  as  a  consequence,  going 
to  have  a  free  trial  next  month. 

Mr.  G.  Nobus  said  that  he  had  come  to  the  conclusion 
that  the  most  lucrative  source  of  revenue  would  be  that  of 
domestic  hot-water  supply  by  thermal  storage.  As  an  old 
hot-water  engineer  he  believed  that  the  demand  for  hot  water 
would,  under  average  conditions,  be  equal  to  that  of  combined 
lighting,  heating  and  cooking  consumption  and,  what  was 
most  important  of  all,  without  their  attendant  "  peak  "  dis- 
advantages. Water  heating  apparatus  that  took  an  even  load 
off  peak,  for  22  hours  daily,  surely  merited  a  rate  of  at  least 
half  that  for  apparatus  having  a  3.5  per  cent,  load  factor, 
such  as  cooking  or  power.  He  did  not  think  cooking  or 
warming  by  thermal  storage  would  find  favour  in  this  country, 
but  the  demand  for  hot  water  was  comparatively  a  constant 
quantity  all  the  year  round.  The  cost  of  maintenance  of  a 
'vell-designed  hot  water  storage  system  with  immersion 
heaters  was  practically  nil. 

Mn.  W.  Fi.  WAHrui.ow  suggested  a  scheme  of  advertising 
in  the  newspaper  Press  in  w-hich  cooking  and  heating 
apparatus  would  be  dealt  with,  and  the  names  of  the  manti- 
facturers  who  contributed  to  the  E.D  .\  V  funds  mentioned. 
This  would  assist  the  salesman  considerably  \s  business 
grew,  he  did  not  think  there  was  the  slightest  doubt  th.il  thr 


question  of  maint<.'naDcc  would  have  to  be  dealt  with  by  th« 
supply  authority. 

Mr.  A.  W.  BoNKLi,  said  that  one  nupply  authority  hired  out 
water  heaters  at  20s.  [xir  quarter,  including  electricity. 

Mh.  Oukgukv  (North  Metropolitan  Electric  Pow("r  Supply 
Co.)  asked  lor  experiences  as  to  bread-baking  by  eloctricity. 

Mr.  W.  a.  Gii.lott  thought  the  discusBiou  had  gone  Ux> 
much  on  the  domestic  side.  From  the  U»rge  cooking  point 
of  view,  the  requirements  were  good  cooking,  quick  service, 
and  reasonable  cost,  and  it  was  the  duty  of  the  salesman 
to  show  how  these  three  esscntiiilH  could  be  obtained  \jf 
electricity.  The  best  way  was  to  show  hotel  and  restaurant 
proprietors  actual  installations  at  work.  During  the  war, 
some  canteens  were  able  to  deliver  1,5W  meals  in  t>^i\  minutes, 
that  was  so  far  as  service  went.  Again,  information  as  to 
costs  was  available  and  should  be  given  to  hotel  proprietors. 
The  general  consumption  was  from  0.15  to  0.5  kWh  |K'r  rneol 
according  to  the  class  of  service,  and  an  average  of  0.3  kV\  h 
per  meal  was  a  safe  figure.  Again,  the  saving  of  HiMir  space 
in  the  kitchen  should  be  made  a  strong  |K)int  and  also  the 
elimination  of  risk  of  fire  and  explosion.  There  was  no  coal 
heap  or  ash  dump,  and  generally  20  per  cent,  could  be  saved 
in  floor  space.  Finally,  he  suggested  that  these  discussions 
would  be  all  the  better  if  the  E.D.A.  selected  certain  sjwakers 
to  deal  with  one  particular  point  in  relation  to  the  subject 
of  the  evening,  rather  than  to  have  too  many  general  remarks, 
interesting  though   they    were. 

Mr.  A.  F.  ni:iiuv  urged  the  importance  of  tackling  the  chftf 
in  large  kitchens. 

Mb.  Huunv  (Jackson  Electric  Stove  Co.)  thought  a  groat 
deal  of  good  would  be  done  if  the  supply  authorities  adver- 
tised the  advantages  of  electrii-  cooking  more  than  they  did. 
Manufacturers  did  not  make  an  enormous  profit  out  of  cookers, 
and  if  there  were  a  little  more  pushfulness  on  the  part  of  the 
supply  authorities  it  would  help  considerably.  The  business 
from  the  supply  point  of  view  was  very  lucrative,  and  if  the 
supply  authorities  appreciated  this  and  did  their  best  to 
reduce  <'harges  there  would  be  more  business  all  round. 

Mr.  Scott  suggested  a  good  fielil  in  the  heating  of  drying- 
rooms  in  paint  and  varnish  factories. 

Mr.  G.  Lrevers  (British  Thomson-Houston  CV>.)  did  not 
think  enough  was  being  made  of  the  advantages  of  electric 
<-ooking  in  fact<iries.  He  had  not  found  many  electric  cookers 
in  the  factories  he  had  visit^-d  during  the  Inst  two  years  and 
yet  there  was  electric  driving  in   nil  of  them. 

Mr.  IIowem,  briefly  replied,  and  sjiid  that  a  national  adT«r- 
tising  campaign  meant  a  great  deal  of  ex[)ense  and  h<»  did 
not  think  the  manufacturers  had  got  the  money  for  it.  Tliey 
were  at  the  moment  reiving  upon  exhibitions  and  local  work. 
The  Swansea  master-bakers  did  a  lot  of  bread-baking  at  the 
Swansea  exhibition  and  he  hoped  to  get  figures  from  thorn. 
.\s  to  the  chefs,  there  were  several  reasons  wliy  they  should 
be  tackled.  Electrically-heated  drying-rooms  in  paint  and 
varnish  factories  were  a  practical  "  proposition."  A  similar 
case  was  the  use  of  hot  cupboards  for  dr>Hi,(,'  secondary 
batteries  for  submarines.  These  were  :10  ft.  long  divided  into 
seven  chambers,  and  the  seventh  one  was  usd  for  baking 
armatures.  There  were  not  so  many  canteens  being  fitt<vl 
now,  owing  to  the  fact  that  the  large  number  that  went  in 
during  the  war  were  installed  out  of  excess  profits. 


NOTES     FROM     CANADA. 


(From  our  Spixual  CoRRP.sroNDPNT.) 
Sir  Adam  Beck,  Chairman  of  tlie  Hydro-Electric  Power  Coni- 
mission  of  Ontario,  has  recently,  according  to  the  daily 
Press,  given  information  relating  to  the  operation  of  rail- 
less  trolley  cars  as  compared  with  gasoUrie  (petrol)  motor 
'buses. 

Tabulated,  the  information  is  as  follows:  — 

Railleaa       Gasoline  motiir 
trolley  'bus.  'bus. 

Operation  costs,  cents  per  mile  18  84 

Life    in    miles       750,000  100.000 

to  to 

l,000,tK)0  200,000 

Maintenance,  relative   |X'r  cent.  100  160  to  '200 

Several  railleea  trolley  linefl  are  now  in  operation  in 
various  "  hydro  "  municipalities  in  Ontario,  so  that  actual 
experience  of  their  operation  is  available.  Where  the  fre- 
quency of  service  is  greater  than  one  hour  the  gasolme  'bus 
can  be  more  cheaply  operated  than  the  railless  trolley  'bus, 
but  for  intervals  of  ten  or  twenty  minutes  up  to  one  hour 
the   latter   is  the   more   satisfactory. 

According  to  informatiim  published  recently  by  the  InilH$- 
trial  Digest  the  annual  production  nf  Canadian  indtTsliies 
now  amounts  to  about  $4(X)  pi^r  capita,  while  the  country's 
exports  are  worth  $l.")0  |K"r  capita  which,  the  pa|ier  statvs. 
is  the  highest  in  the  world.  During  that  first  six  months  of 
the  present  year  new  coiopanies  have  b«en  formed  in 
Canada  whost>  combined  capitalisation  imiourits  to  about. 
$20  0<K).000  per  w.vk.  At  the  end  of  I'.l'il  it  was  eulunated 
iJiat  there  were  aboirt  800  branches  of  Hniled  Slates'  indus  , 
tries  in  Canada  and  about  2.MI  English  branch.-;  Thin  pB|>er 
expresses  the  opinion  thi^t  many  more   Hnli^li   Im  inch   mdui;. 
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THE     RHINE     BETWEEN     BASLE    AND     STRASBURQ. 


Proposed  Hydro-Electrical  Development. 


At  a  recent  meeting  of  the  British  secHon  of  the  Societi5  des 
Ingenieurs  Civils  de  France,  M.  A.  Antoine,  Ing6ni- 
eur  des  Fonts  et  Chaussi^es,  Inspecteiir  de  la  Navi- 
gation du  Rhin,  read  a  paper  on  the  proposed  improve- 
ment of  the  river  Khine  between  Basle  and  Strasburg,  which 
subject  is  a  technical  and  economic  problem  interesting  not 
France  only,  but  also  the  neighbouring  States,  and  indeed 
the  whole  of  Europe,  for  the  navigation  of  the  Rhine  has 
lieen  placed  under  an  International  Control  Committee. 

The  utilisation  of  the  energy  of  the  river  between  Basle  and 
Strasbnrg  should  make  it  possible  to  develop  over  7(X),IKX)  h.p. 
Neither  France  nor  Europe  has  a  right  to  let  such  a  natural 
force  go  begging,  especially  in  the  present  economic  cu- 
cuuistances.     Moreover,  it  is  a  fact  that  only  the   possibihty 


To  water  the  canal,  a  weir  would  be  constructed  across 
the  Rhine  at  Huningue,  an  especially  favourable  point.  This 
canal  would  be  a  veritable  artificial  river,  its  width  bemg 
no  less  than  I'JO  metres,  on  the  average,  at  the  top  and  its 
average  depth  6.5  metres,  with  high  embankments  to  limit 
it  on  either  side.  The  stream  in  the  canal  should  be  tar 
slower  than  that  in  the  Rhine,  the  velocity  not  exceedmg  about 
]  .A)  metres  per  second.  The  slope  of  the  canal  bed  would 
be  one-tenth  only  that  of  the  river  bed.  The  volume  of  the 
stream,  instead  of  increasing  in  flood  time,  would  decrease, 
since  the  whole  of  the  'excess  water  (if  the  Rhine  would 
find  its  way  into  the  river  bed  by  means  of  the  Rhine  weir 
that  would  act  as  an  enormous  safety  valve.  At  each  step 
of  the  "  .stairway,"  an  important  station  would  be  installed 
with,  clo.se  to  the  station,  a  lock  in  smooth  water  with  a 
basin  allowing  easy  passage  from  one  reach  to  the  other. 
Therefore,  navigation  on  this  artificial  waterway  would  be 
at  on'-e  easy,  safe  and  cheap. 

Eight  locks  only  instead  of  thirteen  or  fourteen  fdr  tte 
canali.'icd  Rhine  would  have  to  be  pasjied  by  the  barges;  the 
cost  of  building  and  upkeep  of  the  canal  woidd  be  much  lighter 
(one  weir  only  being  established  across  the  Rhine) ;  and  the 
lateral  canal  would  be  made  watertight. 

Finally,  from  the  power  viewpoint,  the  lateral  canal  has 
the  advantage  of  being  a  simple  solution,  providing  for  the 


Fig. 


-Hydro-Electric   Station   and   I.ock  on  the  Grand 
Canal  d'.\lsace. 


ilevclopment,  at  minimum  cost,  of  the  maximum  of  per- 
manent power.  The  great  point  is  indeed  to  make  sure  of 
that  permanent  power  to  ensure  the  economic  utilisation  of 
the  energy  available.     (Figs.   2  and  3.) 

In  May,  Vilil,  the  Central  Committee  gave  tonsent  to  the 
execution  of  the  Kembs  scheme,  reserving  a  few  technical 
modifications  and  France  is  actively  carrying  out  the  tech- 
nical, economic,  and  financial  studies  in  connection  there- 
with, (.(^bout  twenty  engineers  are  now  busy  tracing 
the     i-iimplete     layout     of     the     canal     between     Basle     and 
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Fig.  J.— 1 1 


SWITZERLAND 

HhINL     I.ATKItAL    CaNAL. 


Fio.  3. — HYnRO-ELECTHic  Station  (Kembs  ruo,iKT) 


of  developing  the  energy  will  jubtify  the  execution  of  the 
enormous  work  necessitated  by  the  improvciiicMt  of  the 
upper  Rhine  to  the  great   liencfit  of  navigation. 

The  main  features  of  the  waterway  planned  by  IVance 
are  : — A  canal  lateral  Xu  the  Rhine  to  originate  in  the  river 
near  Huningue  and  de-^cend  as  far  as  Strasliurp.  The  reaches 
would  not  be  more  than  eight  in  number,  the  fall  at  the 
end  of  the  reaches  being  as  high  as  allowed  by  present 
technical  means. 


Strasburg.)  In  addition  to  studies  made  by  the  State,  an 
important  so<-iety,  grouping  all  the  interests  concerned,  has 
been  recently  constituted,  and  -will  study  the  problem  in 
its  entirety. 

It  remains  obvious,  however,  that,  considering  the  im- 
portance of  the  works  (the  temporary  estimate,  about  a 
year  ago,  amounted  to  one  milliard  francs)  it  will  l)e  neces- 
sary to  proceed  by  stages  and  the  building  nl'  the  canal 
will  certainly   take  no   less  than  twenty   ycais. 
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Discussiox. 

In  the  course  of  the  discussiou  that  followed  the  reiidung 
of  the  paper  it  was  pointed  out  that  there  were  no  ticures 
in  the  paper  to  enable  any  judgment  to  be  formed  how  the 
cost  of  the  new  canal  would  compare  with  the  cost  of  canal- 
ising the  river.  It  seemed  that  only  by  making  the  canal  the 
primary  consideration  and  treating  the  power  as  a  by- 
product was  there  any  hkelihooa  of  the  power  being  offered 
at  such  a  price  as  would  provide  a  market  for  so  consider- 
able an  output. 

Monsieur  Eene  K(»chlin  explained  that,  as  regarded  the 
expenditure  necessary  for  coiistructidii,  cuinpari.son  woulii 
not  be  made  between  the  canal  and  the  regulation  schemes 
for  the  following  reason  ; — The  expenditure  involved  in  the 
construction  of  the  canal  would  be  recouped  by  the  revenue 
accruing  from  the  supply  of  hydro-electric  power  to  indus- 
trial and  other  undertakings,  whereas  the  cost  of  regulation 
would  be  entirely  borne  by  the  riparian  States,  without  any 
po.''sibility  of  recoupment,  for  no  navigation  tolls  or  taxes 
were  allowed  to  be  collected  on  the  Rhine. 

The  regulation  of  the  river  would  cost  more  than  100 
million  francs  (Swiss)  and  the  riparian  States  woulu  not  see 
a  penny_  back.  Then,  while  the  regulation  of  the  river 
would  result  in  an  increase  of  the  period  of  navigabihty, 
owing  to  the  deepening  of  the  channel,  it  could  not  lessen 
the  greatest  obstacle  to  navigation,  namely,  the  great  speed 
of  the  current. 

When  the  speaker  put  forward  his  first  scheme  some  '20 
years  ago.  it  was  estimated  that  a  10,000-h.p.  station  would 
be  sufficient.  At  the  present  time  the  electricity  under- 
takings of  Strasburg  and  Mulhouse  alone  would  be  able 
to  absorb  the  100,000  h.p.  which  the  Kembs  station  would 
furnish.  But  the  Rhine  power  stations  would  be  able  to 
transmit  their  power  far  from  Alsace,  throughout  Eastern 
Prance. 

Mr.  W.  J.  E.  Binnie,  M.A.,  M.Inst.C.E..  remarked  that 
the  International  Commission  had  been  formed  under  the 
Treaty  of  Versailles,  the  idea  being  that  all  rivers  which 
were  navigable  through  more  than  one  country  should  now 
be  internationalised.  Tlie  yearly  average  flow  amounted  to 
about  19.300  million  gallons  per  diem.  It  was  not  subject 
to  very  great  fluctuations ;  950  million  gallons  per  diem 
must  pa.ss  down  the  river  for  sanitary  reasons.  The  canal 
would  take  all  the  other  water  except  when  the  flow  reached  a 
certain  amount,  lo.4S5  million  gallons  per  diem  being  the 
maximum  taken  into  the  canal.  The  surplus  flow  would 
go  down  the  Rhine  channel.  That  was  what  fixed  the  enor- 
mous size  of  the  canal  which,  strictly  speaking,  would  not 
be  a  canal  at  all,  as  the  flow  in  it  would  be  about  fourteen 
times  that  of  the  Thames. 

The  author,  replying  briefly,  said  the  lateral  canal 
would  be  more  economical  than  the  canalisation  of  the  River 
Rhine  because  canali-satioii  would  necessitate  the  con- 
struction across  the  river-bed  of  from  13  to  14  great  weirs, 
and  that  through  every  one  of  them  it  would  be  requisite  to 
provide  for  the  passage  of  enormous  volumes  of  water  m 
case  of  floods.  The  weir  foundations  would  be  very  costly 
and  difficult.  On  the  other  hand,  in  the  case  of  the  canal, 
only  one  weir  across  the  river  was  required,  and  it  would 
be  possible  to  select  the  position.  Besides,  it  was  very  costly 
to  utilise  the  power  of  low  falls,  and  the  efficiency  of 
power  stations  on  canalised  rivers  decreased  considerably, 
sometimes  by  as  much  as  50  per  cent.,  when  the  volume  of 
water  increased,  and  particularly  in  times  of  flood.  Th'' 
averaged  power  derived  from  the  utilisation  of  the  canalised 
river  would  be,  therefore,  considerably  smaller  than  that 
which  the  canal  would  yield,  and  it  was  necessary  tliat  the 
amount  of  power  produced  should  be  as  regular  and  perman- 
ent as  possible.  It  was  for  the  Tnirpose  of  combining  hydro- 
electric power  and  navigation  that  so  large  a  section  had 
been  adopted,  which  would  not  be  justified  were  the  size 
of  the   river   craft  the   only  consideration. 

One  must  not  forget  that  great  opposition,  principally  of 
n  political  nature,  was  encountered,  which  would  have  ren- 
dtred  it  impossible  to  obtain  sanction  for  a  truly  logical 
•cheme  from  a    purely   technical  point  of  view. 


Manchester  Electro^Harmonic   Societv- — The  second  con- 

cer;  of  the  season  will  be  held  on  PVidav.  November  17tli, 
at  7.15  p.m.,  in  the  Marble  Hall.  .^Ubion  Hotel,  Piccadilly, 
Manchester.  The  chair  will  be  taken  by  Mr.  A.  .T.  Hutchin- 
fiou,  and  the  following  are  the  artistes  :  Soprano,  Miss  Pansy 
Mnore;  violinist,  Mr.  Harold  Jones;  entertainers,  Messrs. 
Wilks  and  Simmnnds:  solo  pianist  and  accompanist.  Mr. 
Granville  Hill.  The  Societv  again  extends  a  hearty  invita- 
tion to  any  electrical  friends.  On  the  occasion  of  the  last 
concert  the  Society  showed  it>i  appreciation  of  the  exeellent 
services  rendered  bv  the  late  hon.  secretary.  Mr.  J.  Hill,  by 
presenting  him  with  n  suitably  inscribed  go'd  fountiin  nen. 
This  was  handed  to  him  by  Mr.  W.  J.  Smith,  the  hon. 
musical  director,  who  made  a  few  appropriate  remarks,  which 
Mr,  Hill  suitablv   iK-kuowledged, 


THE     BREWERS'     EXHIBITION. 


This  year's  Brewers'  Exhibition,  the  3yth,  at  the  Agricultural 
Hall  was,  on  the  whole,  very  giinilar  to  the  l'J-21  show.  If 
anything,  the  amount  of  electrically-driven  luachmery  wa« 
greater,  but  this  may  be  said  of  any  industrial  exhibition 
nowadays. 

The  official  title  of  the  exhibition  was  again  an  iusuflicient 
indication  of  its  scope,  for  many  firius  with  only  a  remote 
connection  with  the  industry  were  able  to  display  their  pro- 
ducts. However,  the  fixing  of  a  definite  bordt-r  line  between 
what  is  and  what  is  not  connected  with  an  industry  is  a 
matter  of  difficulty  and  dispute. 

One  of  the  most  prominent  electrical  stands  was  that  of 
Messrs.  BERUi's  Electric,  Ltd.  Here  a  large  variety  of  large 
and  small  appliances  was  on  view.  The  principal  exhibit  was 
a  "  Touchbutton  "  electric  di.sh-washer,  suitable  for  employ- 
ment in  a  hotel  or  c.anteen.  It  was  claimed  for  this  machine 
that  it  could  deal  with  l,.50O  or  2,000  pieces  of  crockery  per 
hour,  .\nother  feature  of  the  stand  was  an  "  A. B.C." 
"  laundress"  and  ironing-machine.  For  the  rest,  the  display 
consisted  of  "  Ortosafe  "  electric  irons,  "  Magicoal  "  fires, 
kettles,  and  other  small  appliances. 

Messrs.  L.  G.  Hawki.ss  &  Co..  Ltd..  .showed  a  large  variety 
nf  "  Universal  "  apparatu-s — coffee  mills,  meat  choppers. 
kettles,  teapots,  irons,  washing  machines,  and  cookers.  The 
"  Moto-Maid."  a  general  utilitv  kitchen  machine  was  also 
exhibited,  as  well  as  "  Vio-Ray  "  high-frequency  apparatus. 

Messrs.     Fr-Ixk     Peesfv     &     Co.,     demonstrated      their 


Fig.  1,— The  "  Tokn',\do  "   Dish-W.xsuek. 

"  Cascade  "  ironer  and  washing  machine.  The  latter  is 
provided  with  a  rotai'y  oscillating  cylinder  and  a  wringer 
driven  by  a  geared  shaft. 

Ozox.^iR  Ltd.,  had  a  range  of  deodorising  and  ventilating 
plant  on  its  stand,  including  several  portable  machines  for 
use  in  offices,  restaurants,  ic. 

Messrs.  Rich.^rd  Critiwll  &  Co.,  Ltd.,  exhibited  examples 
of  refrigerators  of  Swiss  manufacture.  "  Autof rigor  "  auto- 
matic cooling  and  icemaking  machines  were  included  in  the 
display.  The  "  Autofrigor  "  consists  of  an  electrically-driven 
compressor,  a  condenser,  and  an  evaporator,  contained  in  one 
ca«ing.  The  vortical-spindle  motor  projects  above  the  main 
body  of  the  machine,  facilitating  connection.  A  similar 
appliance  to  the  "Autofrigor,"  consisting  of  the  essentials  of 
the  latter  machine  mounteil  on  a  column,  can  be  used  for 
cooling  rotmis,  itc.  .■\nother  device  shown  was  the  "  Tornado  " 
dish-washer.  This  machine  is  motor-driven,  but  the  water 
is  boiled  by  gas.  It  consists  of  a  trough  in  whicL  is  placed 
the  crockerv  to  be  washed,  and  two  rotary  brushes  remove 
surplus  fat,  itc.  The  body  of  the  machine  contains  a  spiral 
rack  which  carries  the  dishes  through  the  boiling  water  ami 
discharges  them,  at  the  rear  of  the  machine,  on  to  another 
spiral  path  which  ends  in  a  trny  from  which  the  clean  dishes 
are  removed  by  hand.    The  "  Tornado  "  is  illustrated  in  fig.  1. 

Mr.  George  S.  Clayton  exhibited  the  "  Colebrook  "  electric 
water  heater,  a  compact  device  for  instantaneously  raising 
water  to  a  high  temperature  during  its  passage  through  the 
heater. 

Messrs.  J.  W.  Flower  A-  Co.,  in  addition  to  an  "  Eclipse  " 
electro-hydraulic  stacking  crane  (previously  described  in  the 
Electrical  Review)  showed  an  electrically-driven  machine  for 
fixing  capsules  on  bottles,  and  a  rotary  pump  with  a  li^ide 
delivery  ranee — from  1.00(1  to  10.000  gal.  per  hour. 

Messrs,  Neoretti  and  Zambra  included,  in  a  large  variety 
of  scientific  instruments,  examples  of  electrical  thermometers 
for  registering  temperatures  at  a  distance  from  the  source 
of  heat. 
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Messrs  Smart  and  Clark  suppWuienteU  the  rather 
inadequate  heating  arrangements  of  the  hall  with  a  tew 
••  Premier  "  (XiO-W  bowl  tires.  ,  .,  .     ,        ^  „    ■     j        i  i 

Messrs.  H.  J.  West  &  Co.,  exhibited  a  full-sized  cold- 
storage  room  suitable  for  a  butcher's  shop;  a  refrigerator  unci 
ice-making  machine  designed  for  hotels  and  similar  institu- 
tions- and  a  number  of  ammonia  compressors,  including  a 
large' machine  directly-coupled  to  a  9-2-120-b.h.p.  motor  by 
Messrs.  W.  H.  Allen  &  Sous. 

Messrs.  Thomas  Buoadbe.nt  &  Sons.  Ltd.,  exhibited  a  cen- 
trifugal separator  of  which  the  motor  formed  an  integral  part. 
Similar  machines  were  described  in  our  columns  some  time 
ago  (Elec.  Rev..  Deeemter  3rd,  19'20). 

Mr.  H.  C.  Slingsbv  showed  a  large  collection  of  trucks  ol 
various  sizes,  including  electric  tractor  and  lifting  trucks. 

The  exhibition  provided  yet  another  reminder  to  ekctncal 
manufacturers  of  the  opportunities  which  every  modern 
exhibition  affords. 


THE     NEW     ELECTRIC     5TEEL     FURNACES 
AT     THE     FIAT     WORKS,     TURIN. 


The  Fiat  Motor-car  Works  at  Turin  have  recently  designed, 
instructed,  and  taken  into  operation  a  number  of  electric 
furnaces  of  new  design  for  the  purpose  of  producing  econo- 
micallv  all  kinds  of   steel  required  in  their  work. 

The"  endeavours  of  the  designers  were  to  get  a  furnace 
showing  the  following  advantages :  (1)  The  possibility  of 
securing  and  maintaining  an  absolutely  neutral  space  in  the 
hearth  during  the  entire  duration  of  the  "  heat."  (2)  The 
possibility  of  using  a  continuous  electrode,  by  adding  por- 
tions of  new  electrode  to  replace  those  consumed,  and  so 
obviating  the  necessitv  of  frequently  dismantling  the  elec- 
trodes and  their  gear.  (3)  The  obtaining  of  a  theoretical 
maximum  period  of  2i  hours  for  the  melting  and  refining 
of  the  cold  charge.       (4)  A  reduction  in  the  consumption  of 


FiQ.  1.— Cross-section  and  Plan  of  the  Fiat  Steel  Furnace. 


electrical  energy  and  electrodes  as  compared  with  other  fur- 
nacea.  (5)  Increased  life  of  lining  and  arch.  (6)  Maximum 
ease  of  erection  and  dismantling,  for  the  purpose  of  rapidly 
replacing  the  arches  or  r.-moving  the  electrodes  with  tUejr 
gear,  without  the  necessity  of  interrupting  operations. 

Fig  1  showB  an  elevation  and  plan  of  one  of  the  tiat  fur- 
naces at  the  Demag  Works,  at  Duisburg  (Germany).  Of 
the  three-phase  type,  it  consists  essentially  of  a  cyhndneal 
metal  casing,  well  stiffened,  with  a  domed  bottom,  to  which 
are  fixed  two  Begment-shaped  supports  of  cast  eteel  which 
enable  the  furnace  to  be  tilted  in  both  directions.  Whereas 
some  of  the  Fiat  furnaces  used  in  the  Fiat  works  are  ti  ted 
by  hvdraulic  pressure,  those  at  the  Demag  works  are  tilted 
electrically,  for  purposes  of  economy  in  the  use  of  water- 
power.  There  are  only  two  openings  in  the  furnace  chamber 
and  its  refractory  lining;  a  larger  one  in  front  for  charging 
the  furnace  and  removing  the  slag,  and  a  smaller  hole  at  the 
opposite   side  for  tapping  the  molten   steel. 

Ease  of  removing  the  slag  is  a  point  of  great  importance 
in  steel-making.  By  bliKbtly  tilting  the  furnace  forward,  the 
slag  flows  from  the  furnace  into  a  tank  below  floor-level, 
whence  it  flows  through  gutters  to  the  outside.  The  open- 
ing for  the  charging  door  has  a  water-cooled  lagging. 

The  structure  of  the  electrodes  of  this  new  type  of  furnace 
is  specially  noteworthy.  The  three  graphite  electrodes,  360 
lutn    (15  in.)  in  diameter  are  supported,  together  with   their 


gear,  on  ;l  special  bridge.  They  are  arranged  in  the  usual 
way'  perpendicular  to  the  bath.  The  entire  electrode,  to- 
gether With  its  fittings  and  the  whole  of  the  control  gear, 
including  the  motor,  is  detachable,  and  can  be  reiJaced  by 
a,  new  one,  while  operations  are  proceeding,  within  a  space 
of  half  an  hour.  The  whole  of  the  supporting  bridge  carry- 
ing the  gear  for  all  three  electrodes  can  also  be  raised 
easily. 

.■\fter  removing  the  bridge,  the  cover  ring  and  the  arch 
can  be  removed,  thus  making  it  an  easy  matter  to  replace 
the  arch  or  reline  the  furnace. 

The  great  advantage  of  this  new  tvpe  of  furnace  consists 
in  the  very  careful  way  in  which  the  electrodes  are  lagged 
and  cooleJ.  On  the  arch  of  the  roof  is  a  double-walled 
cylinder  traversed  by  cold  water.  This  cylinder  surrounds 
the  electrode  (see  fig.  1).  To  the  electrode  terminal,  the 
movements  of  which  are  automatically  controlled  by  motor- 
driven  gear,  a  second  cylinder  i,s  tixed  which  elides,  with 
the  electrode,  telescopically  over  the  first  cylinder.  TJie 
electrodes,  being  entirely  shut  off  from  the  air,  do  not  oxi- 
dise, with  the  result  that  their  life  is  increased.  Fig.  2  shows 
the  consumption  of  electrodes  of  the  older  types  of  furnace 
as    compared   with   the    type  now    described. 

The   energy    passed    into   the    furnace   is    used    exclusively 


Fig. 


-Consumption-  of  Electrodes  of  Fiat  Design- 
Compared  WITH  Old   Methods. 


for  the  melting  of  the  charge,  and  not  for  heating  up  large 
quantities  of  air  which  simply  pass  through  the  furnace. 
Hence  the  low  energy  consumption  of  this  furnace.  The 
electrode  consumption  m  the  Fiat  furnace  has  been  reduced 
to  2.8  kilogrammes  per  metric  ton  of  steel  melted,  whereas 
in  the  older  types  of  furnace  it  fluctuates  between  8  and  15 
kilogrammes. 

The  following  points  concerning  the  operation  of  the  fur- 
nace are  interesting  :  As  a  rule  two  voltages  are  used  for 
working,  a  higher  voltage  of  130  V  and  a  lower  of  75  V. 
In  the  first  and  more  protracted  period  during  the  melting 
of  the  cold  charge,  the  voltage  used  is  130  V.  In  the 
second,  or  refining,  period,  the  lower  voltage  is  p.cnployed 
so  as  to  raise  the  temperature  at  pouring  to  about  1,750 
deg.  C. 

The  oil  transformer  used  has  the  primary  circuit  connected 
in  delta  for  an  output  of  2,000  kVA.  If,  however,  the  prim- 
ary is  connected  in  star,  the  output  drops  to  1,150  '.V.'V : 
The  secondary  being  transformed  to  130  or  75  V  respectively. 
The  secondary  is  connected  in  star,  and  for  each  electrode  12 
flexible  cables  with  a  total  cross-sectional  area  of  4,800  mm", 
are  used.  The  neutral  point  of  the  star  is  in  the  immediate 
vicinity  of  the  furnace  and  is  connected  by  a  flexible  cable 
with  the  shell  of  the  furnace. 

To  give  an  idea  of  the  energy  consumption  of  this  new 
type  of  furnace,  it  may  be  mentioned  that,  for  a  total  of 
1,341,160  kilogrammes  of  steel  made  in  one  mouth,  thie 
meter  consumption  was  937,000  kWh,  i.e.,  an  average  of 
0.70  kWh  per  kilogramme  of  steel.— Elektrotechnische 
Zeittchrift.  B-  S.  H. 


REVIEWS. 


PTinciple$     of     Electrical     Engineering.       By     William   H. 
TiMBia  and   Vannevab  Bdsh.       Pp.  viii-l-613;  figs.  244.- 
New  York  and  London  :  Wiley,  Chapman  &  Hall,  Ltd., 
Price  20s.  net. 
In  view  of  the  large  number  of  works  dealing  with  the 
principles  of  electrical  engineering  a  new   one  must    be    ot 
outstanding  merit  to  receive  any  attention  at  all.  The  authorsi 
of   th<;   present  work  evidently   understand     that    something! 
novel  i.s  necessary  before  the  publication  of  such  a  book  can 
be  justified.    The  re^isons  thoy  give  for  producing  their  IhxiK 
are  that  they    dealt    specially    with    the    magnetic    cimiii 
iiuKleru  electron   theorv,   thermionic  emission   and  dielecti  i-f 
wliilo  a  large  number  of  special  practical  examples  have  ticn 
used  to  illustrate  the  principles. 

The  first  cliapt^r  of  the  book  deals  with  the  necessity  Uir 
knowing  the  fundamental  principles,  and  is  in  the  traditional, 
style  of  univergitv  introductory  lectures.  Even  this  chsptefl 
is'illustrated  by  eiamplss  of  a  common-scnss  practical  naturej 
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Chapters  two  to  four  deal  with  the  electric  circuit,  power, 
energy,  resistance.  The  special  feature  here  is  the  inclusion 
of  the  star-delta  transformations,  which  even  yet  are  not 
nearly  so  widely  known  as  they  dpserve  to  be.  These  are 
followed  by  a  .short  discussion  on   electrolytic  conduction. 

The  magnetic  circuit,  magnetic  field,  the  properties  of  iron 
and  steel,  induced  and  generated  vdltages,  and  forces  on  con- 
ductors, take  up  chapters  six  to  eleven.  These  are  notworthy 
specially  for  the  systematic  use  of  the  magnetic  units 
"  Maxwell,  "  Gilbert,"  and  "  Oersted,"  so  that  magnetics 
calculations  are  made — so  far  as  the  physical  properties  of  the 
materials  allow — exactly  in  the  same  way  as  electrical  calcula- 
tions.   The  benefit  to  the  student  will  bo  obvious. 

A  feature  not  previously  noted  in  students'  text  books  is 
the  inclusion  of  I'roelich's  equation  for  magnetic  curves.  The 
value  of  these  in  practical  engineering  may  be  question- 
able, but  they  are  certainly  of  value  to  the  student  analysing 
the  properties  of  materials. 

The  book  concludes  with  a  chapter  on  conduction  through 
gases,  and  one  on  dielectrics.  The  work  on  thermionic  con- 
duction is  necessarily  rather  limited  in  its  scope,  hut  what  is 
included  is  extremely  interesting  and  readable.  The  out- 
standing featare  of  the  concluding  chapter  is  the  quantitative 
treatment  of  electrostatic  voltmeters.  This  subject,  in 
addition  to  being  of  great  value  in  illustrating  electrostatic 
principles,  must  commend  itself  to  all  engineers  who  have  to 
deal  with   high-voltage  testing. 

A  useful  feature  of  the  arrangement  of  the  book  is  the 
inclusion  of  summaries  of  all  the  chapters.  These  are,  how- 
ever, sometimes  insufficiently  explicit  to  be  of  much  value 
apart  from  the  extended  treatment  in  the  chapters  them- 
selves.   This  reduces  their  value  for  rapid  revisal. 

The  examples  included  are  far  more  varied  and  practical 
than  in  any  other  book  which  has  come  before  the  notice  of 
the  reviewer.  The  only  criticism  that  might  be  levelleil 
against  them  is  that  some  are  so  difficult  that  they  could 
hardly  be  solved  at  all  by  a  student.  The  examples,  although 
of  a  thoroughly  practical  nature,  never  depart  from  their  real 
purposes,  viz.,  to  illustrate  fundamental  principles.  The 
reviewer  is  of  the  opinion  that  answers  to  the  examples 
should  have  been  included,  instead  of  being  issued  separately. 

Apart  from  occasional  vague  passages,  the  style  of  the 
book  is  exceptionally  clear.  The  only  mistake  noted  was 
"  stes  "  for  "  sets,"  page  45.  It  is  also  doubtful  whether 
Faraday's  law  of  electro-magnetic  induction  should  he 
included  as  part  of  Lenz's  law. 

The  general  conclusion  drawn  by  the  reviewer  is  that  if  the 
direct  instruction  given  by  Messrs.  Timbi©  and  Bush  is  as 
good  as  their  written  book  the  students  of  Massachusetts 
Institute  of  Technology  are  in   a  very  enviable   position. 

The  work  of  the  publishers  is  perfectly  satisfactory. 


Science    in    tht    Service    of    Man:    Electricity.      Bv    S.     (1. 
Starling,  A.R.O.Sc,  B.Sc.    Pp.  245;  figs.  127.    London  : 
■ '  ■  Longmans,  Green  &  Co.     Price  10s.  6d.  net. 

It  is  not  the  easiest  of  tasks  to  provide  an  entirely   non- 
jDathematical  treatment  of  electricity  for  the  general  reader, 


for,  since  the  development  of  the  electromagnetic  tneory 
much  of  the  progress  of  the  science  has  been  mathematical  in 
character.  At  the  same  time,  however,  it  must  be  said  that 
the  growth  of  electrical  knowledge  and  the  progress  of  its 
application  to  practice  is  a  truly  fascinating  romance,  and  one 
well  worth  the  telling.  .And  because  he  has  entered  bo  whole- 
heartedly into  the  spirit  of  the  subject  Mr.  Starling  has  pro- 
duced a  very  delightful  book. 

It  is  only  necessary  to  picture  for  a  moment  the  daily  life 
of  a  century  ago  and  contrast  it  with  the  life  of  to-day  to 
realise  the  revolution  accomplished  by  electricity  in  the  ser- 
vice of  man.  In  this  connection  it  must  be  remembered  that 
practically  all  the  truly  great  advances  have  been  made  by 
physicLsts  working  with  no  thought  of  immediate  return,  and 
the  author  does  well  to  emphasise  the  interdependence  of 
theoretical  electricity  and  electrical  engineering.  He  writes  : 
"  The  development  of  knowledge  for  its  own  sake  is  one  ot 
the  highest  services  that  can  bo  rendered  to  man,  and  no 
branch  of  science  is  richer  in  intellectual  achievement  than 
electricity.  The  subject,  therefore,  exhibits  in  a  particular 
degree  that  reaction  between  pure  and  applied  science  which 
is  vital  to  the  life  of  both." 

.^fter  a  brief  historical  sketch,  in  which  the  great  work  of 
Volta,  Oersted,  Faraday,  Maxwell  and  Kelvin  is  mentioned, 
the  industrial  applications  are  dealt  with.  These  include  the 
electromagnet  as  represented  in  some  of  its  most  important 
forms,  such  as  lifting  magnets,  electromagnetic  brakes,  bells 
and  magnetic  separators,  the  dynamo,  electromotors,  includ- 
ing motor  meters,  alternating  current  generators,  motors 
and  transformers,  electric  lighting,  the  electric  telegraph  and 
telephone,  and  the  various  practical  applications  of  electro 
lysis. 

A  long  and  interesting  chapter  on  the  electromagnetic 
theory  introduces  the  subject  of  wireless  telegraphy  and  tele- 
phony, and  even  includes  such  modern  developments  as 
Rankine's  method  of  transmitting  sounds  by  means  of  a  beam 
of  light. 

Gases  and  X-rays  form  the  .subject  of  another  chapter.  Here 
the  author  has  surpassed  himself  in  his  capacity  for  clear  and 
accurate  descriptions  of  some  of  the  most  intricate  of  experi- 
mental researches.  The  earlier  work  of  Sir  .T.  ,T.  Thomson  i.^ 
described,  together  with  the  cloud  experiments  of  Wilson  and 
the  recent  work  of  .Aston  on  Isotopes.  A  reference  to 
Rontgen's  discovery  of  X-rays  leads  to  a  brief  description  of 
modern  applications  of  radiography  in  both  the  medical  ami 
industrial  spheres,  and  concludes  with  a  short  but  iUuminat- 
iiig  paragraph  on  Sir  AVm.  Bragg's  work  on  X-rays  and 
crvstal  structure. 

.-\  final  chapter  on  Radioactivity  deals  with  a  less  popular 
subject  in  a  clear  and  inte."esting  manner  and  cenoludes 
with  a  short  treatment  of  atomic  energy.  .\  very  u.scful 
and  complete  glo.^ary  of  electrical  terms  in  general  use 
is  given  at  the  end  of  the  book — an  idea  which  might 
profitably  be  applied  to  many  other  semi-popular  scientific 
works. 

Mr.  Starling  is  to  be  congratulated  on  this  very  attractive 
treatment  of  a  very  interesting  but  none  the  less  difficult 
subject.  P.H.S.K. 


OUR    JUBILEE     IS5UE. 


Our  issue  of  Friday  next,  November  17th,  will  be  a 
special  one  celebrating  the  completion  of  Fifty  Years' 
publication  of  the  ELECTRiCAii  Review. 

It  will  be  very  much  larger  than  the  usual  weekly 
number,  and  for  that  reason  all  parts  of  tiie  paper  will 
have  to  be  closed  down  at  least  ono  day  in  advance  of 
tiie  normal  time. 

Matter  of  interest  and  value  continues  to  pour  in 
from  all  directions,     altliougU    much    of    the  issue  has 


already  been  printed.  We  therefore  request  our  con- 
tributors, correspondents,  and  advertisers  to  take  note 
of  these  facts,  and  forward  anything  intended  for  inser- 
tion in  the  issue  immediately  after  reading  this 
announcement. 

All  general  ailvertising  s]iace  has  been  disposed  of  for 
some  time  past,  but  it  will  be  possible  to  accept  small 
advertisements  and  official  notices  up  to  5  p.m.  on 
Tuesday,  November  14th. 


BUSINESS     NOTES. 


Bankruptcy  Proceedings. — Vi'lco  Maiinkto  Co.  (Herbert 
Uothwell,  Stanley  James  wateoii,  and  Frank  Cecil  .Jinks), 
late  of  11,  l/ong  Acre,  W.C— Tlie  firm  failed  in  August. 
19'21,  and  on  Tuesday  last  week  the  bankrupt  .li"'  : 
.applied  to  Mr.  Registrar  Mellor  at  the  London  Bankruptcy 
C^urt  for  an  order  of  discharge.  Mr.  \\'.  Boyle,  Official  Re 
ceiver,  reported  that  the  public  examination  of  the  bankrupt 
Watson  stood  adjourned  till  November  7th,  but  that  fact  need 
not  interfere  with  the  present  application.  The  joint  liabilities 
of  the  firm  amounted  to  about  i''2,S0(),  and  although  no  a.s.'^cts 
were  disclosed,  a  sum  of  ,f'2l  had  been  received  by  tho  trust'(X\ 
The  applicant,  an  electrical  engineer,  served  with  distinction 
during  the  war,  and  in  May.  1019.  purchased  from  the  other 
bankrupts  for  £800  a  one-third  share  in  tho  business  of  elec- 
trical engineers  carried  on  in  Long  ."Vcre  under  tho  stylo  of  the 
"  Vulco  Magneto  Co."     Tho  applicant    took  no  part  in    the 


business,  and  in  Nnveiiiber,  U>'i<>.  Iia\  ing  cxpivss«'d  a  desire  to 
withdraw  from  the  liiiii.  he  retired,  and  had  .since  been  depen- 
dent upon  his  Arinv  pension.  .\  balance-sheet  then  prepared 
shnweil  the  firm's  liabilities  i"2..">(X»  and  assets  valued  at 
i':!,3M.  The  failure  was  attributed  to  lack  rf  capital;  t^i  the 
ciinissiun  of  a  contractor  to  deliver  es.sential  parts;  and  conse- 
<iuent  claims  for  damages  and  legal  costs,  .\fter  hearing  Mr. 
K,  W.  Hansell.  in  support  of  tho  application,  the  learned 
liegistrar  granted  a  discharge,  subject  to  a  susiH-nsion  of  tliitv 
months. 

.ToHN  B.\Ki;wKi,i,,  ■l^^.  Waterside  Road,  Barton-on-Huiuber. 
electric  light  and  power  engineer. — The  receiving  order  in  this 
matter  was  made  on  October  17th  en  debtor's  own  petition. 
The  statement  of  alTairs  shows  liabilities  of  i'713.  and  there 
is  a  deficiency  of  £613.  The  first  nuvting  of  the  creditors  was 
held   on  November    1st  at  the   Official    Receiver's  office,  St. 
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Mary's  Chambers,  Great  Grimsby,  when  the  case,  being  a 
summary  one,  was  left  with  the  Official  Eeceiver  as  trustee. 
'Ihe  following  are  creditors:  — 


Beadle.  T..  &•  Co.,  Lid. 
Bakenell,    Win. 
Brooks     &     Scatchard 
Dickinson.    .\. 
cdison    Swan    Electric    I 


...    20  Electric    Suction    Cleaner    ( 

...  1U6  General    Electric  Co.,   Ltd. 

...    32  Bankers  

...    26  Leach    &    Co.,    Ltd. 

Lid.    33  Rickwood,    E. 


Frank  Portek,  electrical  engineer,  17,  Goldhawk  Eoad, 
Shepherds  Bush. — The  public  examination  of  this  debtor  was 
held  on  November  Tth.  before  Mr.  Registrar  Mellor,  at  the 
London  Bankruptcy  Court,  the  accounts  showing  liabilities 
jfTW),  and  assets  valued  at  i"i'26.  Replying  to  Mr.  Ann- 
strong.  Assistant  Official  Receiver,  the  debtor  said  that  for 
many  years  prior  to  August,  19'21,  he  was  employed  b\ 
various  tirms  as  an  electrical  engineer.  In  that  month  he 
and  a  partner,  who  i>rovided  the  olily  capital  of  ±'-10,  com- 
menced business  at  the  above  address  under  the  style  of 
"  Porter  &  Simpson."  The  partnership  was  dissolved  in  the 
following  October,  and  witness  continued  the  business  alone 
until,  owing  to  pressure  by  creditors,  he  filed  his  own 
petition  on  July  'JSth.  He  attributed  his  failure  a.nd  insol- 
vency to  lack  of  capital  and  business  experience.  The 
examination  was  concluded. 

W.  Ford  (Redditch  Electrical  Accessories  Co.),  electrician, 
Central  Chambers,  Unicorn  Hill,  Redditch. — Receiving  order 
made  on  October  31st  on  creditor's  petition. 

\V.  Shaw  the  YouxGEn,  electrical  engineer,  26,  WestchfFe 
Road,  Shipley,  Yorks. — First  meeting,  November  13th,  at  the 
Official  Receiver's  office,  12,  Duke  Street,  Bradford.  Public 
examination,  December  13th,  at  the  Court  House,  Bradford. 

F.  \V.  CH.^^fIER,  mining  and  electrical  engineer,  late  of  59, 
Fleet  Street,  B.C. — Last  day  for  proofs  for  dividend,  Novem- 
ber 30th.  Trustee,  Mr.  E.  H.  Hawkins,  4,  Charterhouse 
Square,  E.C. 

Company  Liquidations. — Saitas  Mandfacturing  Co.,  Ltd. 
— A  meeting  of  members  has  been  called  for  December  4th  at 
81,  Albany  Street,  N.W.,  to  hear  an  account  of  the  winding- 
up  from  tue  iiqumator,  Mr.  \\  .  .Vdams. 

Portable  Electric  Motors  (1919),  Ltd. — The  Senior  Official 
Receiver  and  Liquidator  is  applying  for  his  release.  In  his 
etatement  he  says: — "  The  receiver  for  the  debenture  holders 
reports  that  he  has  sold  the  assets  of  the  company  for  f  11,600, 
which  sum  is  insufficient  to  meet  the  claims  of  the  debenture 
holders  and  pay  the  costs,  charges,  and  expenses  of  the 
receivership.  In  these  circumstances  there  js  no  prospect 
whatever  of  funds  becoming  available  for  distribution  amongst 
the  unsecured  creditors  and  shareholders." 

Comparbi  Wireless  Control  Syndicate,  Ltd. — Winding  up 
voluntarily.  Liquidator :  Mr.  H.  Harwood,  73-75,  Albion 
Street,  Leeds.  Meeting  of  creditors,  November  14th,  at  the 
Midland  Grand  Hotel,  St.  Pancras,  N.W. 

Bell  Battery  Co.,  Ltd. — Winding  up  voluntarily.  Liqui- 
dator :  Mr.  F.  Wilcock,  1,  Great  Winchester  Street,  E.C. 
Meeting  of  creditors,  November  21st. 

Corona  Lampworks  (Northern),  Ltd..  renamed  the  James 
Brown  Lamp  Manufacturing  Association,  Ltd. — Meeting  of 
creditors  is  called  for  November  14th,  at  the  office  of  the 
liquidator.  Post  Office  House,  Leeds.  Liquidator,  Mr.  A. 
Dobson. 

Dissolution  of  Partnership. — E.  E.  Anderson  &  Co.,  elec- 
trical engineers.  110,  Snow  Hill,  Birmingham. — Mr.  E.  E. 
.\nderson  and  Mr.  H.  N.  Moses  have  dissolved  partnership. 

Trade  Announcements. — Messrs.  R.  Ferguson  and  F. 
Stone  have  entered  into  partnership  as  Ferguson  &  Stone, 
electrical  and  wireless  engineers,  178,  King  Street,  Hammer- 
smith, London,  W.6,  and  they  desire  to  receive  catalogues 
and  lists. 

Messrs.  E.  A.  Ingold.  Ltd.,  have  removed  from  Shipley  to 
19,  Booth  Street,  Bradford. 

Messrs.  R.  Mackenzie  &  Sons,  electrical  engineers,  of  Ding- 
wall, have  opened  a  branch  business  at  Alness,  under  the 
management  of  Mr.  William  T.  Mackenzie. 

Messrs.  Hall  Bugs.,  electricians,  have  opened  new  show- 
room  premises  at  5,  The  Promenade.  Malvern. 

Mr.  D.  S.  Paston,  electrical  and  mechanical  engineer,  has 
removed   to  312,  Deansgate,  Manchester. 

Messrs.  A.  C.  Alexandra  &  Co.,  Ltd.,  86,  Pilgrim  Street. 
Neucastle-on-Tyne,  have  ceased  to  trade  under  that  style,  and 
their  registered  name  is  now  The  Northumbria  Engineering 
Agencies,  Ltd. 

Mr.  S.  D.  Schofield.  M.I.Merh.E..  M.Inst. E.E.,  engineer 
representative  for  Holophane,  Ltd.,  is  moving  his  headquarter." 
from  Sheffield  to  Penistone  on  the  ]lth  inst.  His  address 
will  be  :   Holophane,  Ltd..  Penistone.  Yorks. 

Messrs.  G.  H.  T.  Petersen  (Engineers'  Merchants),  Ltd., 
have  removed  to  82,  Victoria  Street,  London,  S.WM. 

Catalogues  and  Lists. — The  British  Thomson-Hodston 
Co..  Ltd.,  77.  Tpper  Thames  Street,  E.C. 4.— Three  illustrated 
pamphlet.%: — No.  L.2.5],  giving  reduced  prices  of  various  types 
of  "Mazda"  lamps:  L.248,  dealing  with  the  "  Posterlite  " 
flood-lighting  fitting;  and  L.2.56,  describing  the  Langmuir 
condensation  pump. 

Marconi's  Wireless  Telegraph  Co.,  Ltd.,  Marconi  House, 
Strand.  W^C.2.— A  pamphlet  dealing  with  the  "  Marconi- 
phone  "  V.2  model.     Priced. 

Messrs.  Horace  Green  &  Co.,  Station  Works,  Cononley, 
■Yorks.— Lists  Nos.  221  and  222.  giving  specifications,  dimen- 
sions, prices,  and  other  details  of  d.c.  and  a.c.  motors. 


Westinghousb  International  Electric  Co.,  New  York, 
U.S.. -v. —An  illuBtrated  circular  (No.  7,376),  advertising  sell 
starting  synchronous  motors  for  driving  ammonia  compressor.s. 
Views  of  installations  are  given. 

The  Electrical  .\lloy  Co.,  Gray's  Inn  Road,  W.C.l. — T^vu 
pajiiiihlets  deahng  with  metals  for  electrical  work,  including 
resistance  «ires,  contact  pieces,  electrodes,  &c. 

Ateliers  de  Constructions  Electriques  de  Chahleroi,  66, 
Victoria  Street,  S.W.I.— November  stock  list  of  motors  ami 
dynamos. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kings- 
way,  W.C.2. — A  series  of  16  small  pamphlets,  arranged  for 
overprinting,  advertising  irons,  hot-water  radiators,  kettles, 
pedestal  heaters,  and  other  electrical  appliances.  Illustrateil 
and  priced. 

Engineering  &   Lighting  Equipment    Co.,    Ltd.,   Sphere 
Works,    St.    Albans,    Herts. — Two   illustrated    leaflets  dealing 
with  cast-iron  lighting  fittings  (priced),  and  "anti-vibration 
disks. 

Messrs.  A.  Emanuel  &  Sons,  Ltd.,  7-13,  George  Street. 
Manchester  Square,  W.L  —  A  weU-produced  catalogue 
(52  pp.)  of  lighting  fittings  of  many  types — bowls,  pendants, 
lanterns,  &c. — and  accessories.    Fully  priced. 

The  Sun  Electrical  Co.,  Ltd.,  "  118-120,  Charing  Cro.'Js 
Road,  W.C.2. — An  illustrated  pamphlet  advertising  the 
"  .\.B.C."  electric  "  laundress." 

Price  Reductions.— Messrs.  C.  A.  Vandervell  &  Co.,  Ltu., 
announce  that  substantial  reductions  have  been  made  in  the 
prices  of  all  their  products  as  froin  November  6th.  A  new 
catalogue  is  in  course  of  preparation. 

The  Policy  of  the   Electrical   Contractors'   Association.— 

We  reproduce  the  following  from  the  November  issue  of  the 
Electrical  Contractor: — "Policy. — Appoiiltment  of  Special 
Com-mittee. — A  step  of  great  importance  an  done  which  pro- 
mises the  most  far-reaching  results  was  taken  by  the  October 
Council  at  the  suggestion  of  the  Trading  Committee,  when 
a  special  committee,  the  most  weighty  perhaps,  which  has 
ever  been  called  together  by  the  Association,  was  appointed 
to  define  the  policy  of  the  Association  in  its  relations  with 
other  groups  of  traders  within  the  electrical  industry  and 
incidentally  with  the  various  classes  of  contractors  and  elec- 
trical retailers. 

"  The  Special  Committee  so  appointed  will  consist  of  tlir 
president,  the  chairman  of  the  Trading  Committee,  and  five 
past-presidents  selected  upon  account  of  their  special  qualifica- 
tions for  this  important  work.  The  .Association  is  fortunate 
inasmuch  as  each  of  the  gentlemen  concerned  has  consented 
to  act,  although  in  some  cases  at  least  at  no  inconsiderabU 
personal  inconvenience  and  sacrifice. 

"  The  problems  before  the  special  committee  are  no  light 
ones.  ITie  quantities  with  which  it  has  to  deal  are  as  yet 
undefined  and  confused,  the  interests  overlapping  and  often 
opposing.  Nevertheless,  it  will  be  immediately  ailmitted  that 
the  object  in  view — the  laying  down  of  a  foundation  for  our 
whole  future  trading  policy — is  worthy  of  the  labour,  and  of 
the  importance  attached  to  it  by  the  Council." 

Concert. — The  14th  annual  concert  of  the  Halifax  Cor- 
poration Tramways  Employes'  Club,  in  aid  of  local  chmties 
and  the  employes'  benevolent  fund,  was  held  on  November 
2nd  at  the  Victoria  Hall,  when  a  mixed  programme  of  operatir 
features  and  general  "  popular  "  items  was  presented  to  .i 
very  large  audience.  The  Tramways  Glee  Party,  under  tlv 
conductorship  of  Mr.  Edwin  Holroyd,  rendered  an  excelLot 
programme  of    their    own. 

Applications  for  British  Trade  Marks Below  is  a  sum- 
ma  ly  of  the  recent  applications  for  British  trade  marks  in 
respect  of  goods  and  productions  connected  with  the  electric;)' 
trades  and  industries.  Firms  desiring  to  enter  an  objectin; 
to  any  of  the  applications  have  one  month  in  which  to  do  >i> 
from   the  dates   mentioned  below  :  — 

^'illiers.  No.  425,061.  Class  6. — Magnetos,  being  parts  nl 
internal-combustion  engines.  Villiers  Engineering  Co.,  Ltd., 
Blakenhall,  Wolverhampton.     November  let.  1922. 

Teloola.  No.  4'28,t>35.  Class  8.— Instruments  for  w^ireless 
cimimunications.  and  gramophones.  Dale,  Forty  &  Co.,  Ltd.. 
J(Hi.  (Ireat  Portland  Street,  London,  W.     November  1st,  1922. 

Boiler  Contracts. — Recent  orders  received  by  the  Stirlini; 
Boiler  Co.,  Ltd.,  comprise  two  25,000-lb.  units,  with  com 
plete  boiler-house  plant,  for  the  borough  of  Torquay;  three 
35,000-lb.  units,  with  boiler-house  plant,  for  the  West  Glouce 
ter  Power  Co.'s  new  station  at  Lydiicy.  Forest  of  Dean, 
(irdered  through  the  Foundation  Co.,  Ltd.;  three  orders  for 
tugar  refineries  at  home  and  abroad  ;  and  others  for  municipal 
colliery,  and  industrial  authorities.  Twenty  boilers  arc  in 
iluded  in  the  above,  having  a  total  heating  surface  of  108,03',) 
eq.  ft. 

Electricity  Supply  Rifle  League. —  The  following  are  tlii" 
results  of  matches  during  September  and  October: — City  Co  . 
.584,  Central  Co.,  574;  County  Co..  579,  City  Co.,  67!i; 
Countv  Co.,  571,  Fulbam,  .525;  Hackney.  5.33,  Fulham,  62^ ; 
Metropolitan  Co.,  56-5,  Hacknev,  621;  County  Co..  580.  Cen 
tral  Co.,  678;  Shoreditch,  .582,  Central  Co..  568;  Central  Co.. 
671,  Hacknev,  527;  Citv  Co.,  586,  Hackney,  516;  City  Co.. 
689,  Metropolitan  Co.,  578;  Shoreditch,  684,  Hacknev,  507; 
County  Co,,  673,  Hackney,  5.30.  The  City  Co.  heads  the  list 
with  ]9  points. 


Vol.91.   No.2,34f,,NovEMBEBio,  1922.]  THE    ELECTRICAI    REVIEW 


66-- 


A  G.E.C.  Exhibition.— We  are  rfimincled  of  the  near 
approat-h  oi  Christmas  liy  an  exhibition  which  the  General 
Electric  Co.  Ltd.,  has  organised  at  Magnet  House,  Kings- 
way.  Ilie  idea  of  electrical  gifts  has  heen  growing  steadily 
tor  the  last  two  or  three  years,  and  tlu>  lower  prices  at  whicii 
appliances  are  now  obtainable  is  certain  to  give  the  sale 
ol   these  a  consideraltlo  "lilt." 

The  display  arranged  at  Magnet  House  is  intended  to  guide 
both  the  electrical  dealer  and  the  private  individual  in  tin- 
choice  of  .suitable  presents.  I'or  the  retailer,  several  sugges- 
tions for  displaying  goods  have  been  included  in  the  show. 
Two  representations  of  window  displavs  contain  inanv 
ideas  upon  which  the  dealer  can  draw.  ,\nother  device  whicli 
is  hkdly  to  prove  eQective  is  a  revolving  table  about  2  ft.  in 
diameter.  l)earing  e.\amples  of  the  company's  smaller  appli- 
ances, driven  slowly  by  a  "  Witton  "  fractional  horse-power 
motor.  For  the  pubhc  at  large  there  is  a  wide  .selection  of 
appliances  both  for  use  and  for  ornament.  There  are  the  more 
prosaic  irons,  boiling  rings,  kettles,  &(.:,  and,  on  the  other 
hand,  novelties  such  as  the  now-popular  small  dynamo  hand 
lamp,  or  the  nioro-or-less  "  luxury  "  article.s— cigar  lighters, 
wireless  telephony  receiving  .sets.  &c.  Larger  articles  arc 
also  included,  there  being  cookers,  washing  machines,  &c. 
A  helpful  feature  of  the  show  is  the  written  explanation  and 
estimate  of  cost  attached  to  many  appliances.  On  one  side 
of  the  showroom  various  types  of  bowl  fittings  are  placed  side 
by  side  to  enable  comparisons  to  be  m.nde.  Near  this  a  twin- 
division  cabinet  contrasts  the  effects  of  an  ordinary  electric 
lamp  nith  a  "  dayhght  "  lamp. 

The  industrial  side  is  represented  by  a  selection  of  switch- 
gear  and  electrical  tools. 

Switchgear  for  Poland.— Messrs.  Brook,  Hirst  &  Co., 
Ltd.,  have  secured  a  contract  for  the  switchgear  required  in 
connection  with  the  electrification  of  a  Poli.sh  textile  factory — 
the  first  Polish-owned  undertaking  of  the  kind  to  be  equipped 
entirely  by  British  manufacturers.  The  accompanying  illus- 
tration shows  a  part  of  the  gear  being  supplied.  The.se  jirc 
air-break   rotor-starting  panels  of  the  multiple-lever  type. 
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Switchgear  for  Poland. 

Electricity  Pays! — At  the  annual  nieetinf;  of  the  share- 
holders  of  Mes.srs.  Wardle  &  Davenport,  Ltd.,  silk  manufac- 
turers. Leek  (Staffs.),  the  chairman  stated  that  the  power 
plant  for  electrically  lighting  the  works  and  driving  the 
machinery  had  come  into  operation  during  the  year,  and  the 
expense  incurred  had   been  justified  by  the  result   shown. 

For   Sale. — By  direction   of  the  Disposal  Board,   Messrs. 

Bowling  Bros,  will  sell  by  auction,  on  November  21st  and 
following  days,  at  the  Royal  Naval  Plospital,  Pembroke  Dock, 
equipment,  machinery,  plant,  and  electrical  fittings:  and  on 
Monday,  November  27th  and  following  days,  at  the  Roval 
Engineers'  Stores.  Scott's  Road,  Southall.  Messrs.  G.  Head  and 
Co.  wiU  offer  by  auction  electrical  material,  fittings,  lamps,  <icc. 
(See  our  advertisement  pages  to-day.) 

Electrical     Apparatus     for     Electrical   Men. — Mr.    F.    H. 

Howell,  the  London  Saks  Manager  of  "  Hotpoint  "  and 
"  Falco  "  electrical  appliances,  draws  our  attention  to  an  offer 
of  great  value  which  his  principals  are  making  to  electrical 
engineers,  contractors,  and  salesmen.  They  are  prepared  to 
supply  their  standard  cookers  for  personal  use  at  a  special  net 
price,  which  can  be  paid,  if  necessary,  in  four  quarterly  instal- 
ments. This  matter  is  commented  up  in  our  leading 
columns  to-day. 

German  Electrical  Legislation. — .\ccordin^  to  statements 
made  at  a  recent  meeting  at  Dusseldorf  of  the  members  of 
the  Union  of  Electricity  Consumers  in  Rhenish-Weetphalin , 
the  draft  of  a  new  electricity  economy  law  hae  been  prepared. 
The  confidential  inform.it!on  given  concerning  the  law  is  wid 
to  hare  "  greatly  moved   the  meeting." 


.  .   ^."^     Notices.—"  Wireless:    Popular     and  Concise,"   by 

Lt.-Lol.  C.  G.  Chetwoode  Crawley.  Pp.  vi-t-92;  1.5  figs.  1(J 
illustrations.  London  :  Hutchinson  <k  Co.  Price  Is.  W.  net 
"How  to  Form  a  Company,"  bv  H.  W.  Jordan.  Fifteenth 
edition.  Pp.  vm-MCW.  London  :  Jordan  &  Sone,  Ltd.  Price 
Js.  6d.  net. 

The  Punch  Almanack  for  1923  (Is.)  was  i.ssued  on  Mondav 
ia.st.  It  IS  excellently  produced,  full  of  humour  as  u^ual,  and 
colour  printing  is  largely  and  effectivelv  used. 
I  ,  ^n'*"*  Phone  Receiving,"  by  E.  Haussmann.  Pp.  vii-(- 
]h.f,  illustrated.  Ixjndon  :  Constable  &.  Co.,  Ltd.  Price  Ks 
net. 

"  Advariced  Laboratory  Practice  in  Electricity  and  Mag 
\'r'^^"''  h'u^r^WT^^-  PP-  'ii+'36-2:  tigs.  1.30.  Ix.ndon; 
McGraw-Hill  Publishing  Co.,  Ltd.    Price  |.5s.  net. 

"  Tran.sformer  Standards"  (27  pp.).  Cleveland.  Ohio:  The 
Electric  Power  Club.— This  is  the  second  edition  of  a  work 
.setting  out  standard  types  of  transformers  with  details  of  the 
tests  to  which  they  must  be  subjected  before  leaving  the  fac- 
tory. Many  small  points  are  also  dealt  with,  as,  for  instance, 
name-plate  marking,  lead  marking,  accessories.  &c. 
"  Bulletin  Oerlikon."  April,  May.  June,  and  Julv.  Ixmdon  ■ 
Me.ssrs.  Oerlikon,  Ltd.— This  is  the  English  edition  of  the 
firm's  magazine,  and  most  of  the  articles  contained  in  three  of 
the  four  numbers  deal  with  various  phases  of  the  electrification 
of  the  Swiss  Federal  Railways— power  stations.  r.'p;iir  shops. 
Irx-omotives.  trackwork,  &c.  The  June  issue  describes  semi- 
outdoor  sub-stations  at  Valenciennes  and  Jeumont  erected 
by  the  company. 

'.'  The  Journal  of  the  Junior  Institution  of  Engineers."  Vol. 
XXXIII,  Part  2,  November.  London  :  Percival  Marshall  and 
Co.  Price  2s.  net.— This  issue  contains  a  paper  bv  Mr.  W. 
A.  Tookey  on  "  Engineering  in  Bacon  Factories  " :  the  addre.=s 
of  the  president  of  the  North-Eastern  Section  (Mr.  H.  I. 
Brackenbury) ;  and  notes  of  proceedings  and  book  reviews. 

"The  Vickers-Petters  Sportsman."  Special  Palestine  Num- 
ber. November,  1922.  Ipswich  :  Vickers-Petters  Sports  Club. 
^— This  contains  many  interesting  notes,  and  the  main  article 
is  a  description  of  the  methods  adopted  in  conveying  the 
waters  of  the  Nile  into  Palestine  for  supplying  the  troops  and 
railways.  This  should  prove  of  interest  to  thost^  who  terved 
in  this  region  during  the  war. 

"Railway  Signalling:  Automatic."  by  F.  R.  Wilson.  Pp. 
xiv-t-116;  figs.  75.  London:  Sir  Isaac  Pitman  &  Sons,  Ltd. 
Price  2s.  6d.  net. 

"  The  Law  Relating  to  Electrical  Energy  in  India."  bv  J. 
\V.  Meares.  Second  edition.  Pp.  xx+.^l.  Calcutta: 
Thacker,  Spink  &  Co.    Price  24s. 

Sports  Club.— On  Saturday  last,  the  football  section  ..f 
the  Sports  and  Social  Club,  run  by  employes  of  the  Fnioii 
Cable  Co..  Ltd.,  played  a  friendly  game  with" Henley's  Athletic 
Club  on  their  own  ground  at  Dagenham  Dock,  a  good  game 
resulting  in  Henley's  being  the  victors  by  4  goals  to  0.  .\fter 
tlie  game  the  members  of  the  I'nion  Club  entertained  th.' 
visitors  to  tea.  followed  by  a  pierrot  entertainment  presented 
liy  "The  Philippians."  a  new  troupe.  Mr.  J.  Snow  Huddle- 
ston.  the  general  manager  of  the  L'nion  Co.,  was  in  the  chair. 

Steel  Works  Reopened — .After  beinjj  closed  for  about  H 
months,   the    Cleveland    steel    works    of     Messrs.    Bolckow, 

^'aughan  &  Co.  have  been  restarted. 

Switchgear  Gift.— Messrs.  Brook,  Hirst  &  Co.,  Ltd.,  .d 
Chester,  have  presented  a  motor-control  equipment  to  the 
electrical  engineering   department  of  the    University   College 

of  North  Wales. 

Unemployment. — The  number  of  persons  on  October  30th 
recorded  on  the  live  registers  of  the  Employment  Exchangef 
in  Great  Britain  as  wholly  unemployed  w^as  I.IW.IOO.  This 
was  9,084  more  than  in  the  preceding  week  and  48(i.tJ33  less 
than  the  figure  recorded  at  the  beginning  of  last  January.  Tlie 
number  working  short  time  and  drawing  benefit  for  intervals 
ol  unemployment  was  49.4(X)  on  October  30th.  as  compared 
with  48.8.18  on  October  2.'^rd  and  934.786  on  July  1st,  1921.— 
Thr  Timrs. 

Forthcoming   Exhibitions. — The  following  exhibitions  are 

being  organised  :  — 

r,0XD0\.— January  3rd  and  4th.  Physical  and  Optical  So- 
cieties' Exhibition;  February  19th  to  March  2nd.  British 
Industries  Fair;  March  1.5th  to  24th.  Photographic  Fair;  June 
1st  to  4th.  International  Mining  Exhibition. 

BiHMiNOHAM. —February  19th  to  March  2nd.  British  Indus- 
tries Fair. 

Hull —April  20th  to  May  5fh.  International  Domestic 
Economy  and  Trade  Exhibition. 

Lkice.stki).- December  7th  to  16th,  International  Domestic 
Economy  and  IVade  Exhibition. 

Relou-m  (/>ri;«.<!c/s).— .\pril  9th  to  25th,  Commercial  Fair. 

FiM.ANTi  {Hchinofors).—3u\y  1st  to  7th,  International 
Samples  Fair. 

France  (Pnn».— December  15th  to  January  2nd.  Interna- 
tional Aero  Exhibition;  .Tanuary  20th  to  '38th.  .Acricultural 
Machinery  Exhibition,  (/i.vrfrniir). — .Tune  l-ith  t^  .30th.  Sam- 
ples Fair.     (Lyc^nn). — March  let  to  15th.  Spring  Fair. 

Gesmant    (Cologne). — Spring.  1023,   Saxnples  Fair. 

Italy   (,Afi'!<in).— .\pril.  Samples  Fair. 

Madagascar  (.4xt(i»io»ianro)— -.August  15th  to  Sept^nbex 
15th.  International   Cojjimercial   Fair. 
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Deterred  Aastrallan  Datles. — It  is  officially  announced 
that  lue  opera  Ciuu  oi  the  deterred  duties  on  the  undermen- 
tioned tarilf  items  (infer  alia)  has  been  postponed  to  the  date 
shown  opiKisite  each  item  :— Item  147:  Iron  and  steel,  viz., 
plate*  and  ^eets,  plain,  tinned,  March  30th,  1923.  Item  lo'J 
,a/  :  iiuu  auii  olt-el  luues  and  pipes  (except  riveted,  cast,  close- 
jointed  or  cycle  tubes  or  pipes),  not  more  than  3  in.  internal 
diameter,  iron  and  steel  boiler  tubes.  March  30th,  1923.  Item 
181  (b)  (2)  :  Cables,  telegraph  and  telephone,  paper-insulated, 
lead-covered,  Januarj-  1st,  IdiS. — Renter's  Trade  Service  (Mel- 
bourne). 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
November  7th  :— Copper  (electrolytic)  bars,  .£71,  os.  increase; 
do.  do.  sheets,  no  change;  do.  do.  wire  rods,  i'81.  5s.  increase; 
do.  do.  h.c.  wire,  lOJd-  l/16d.  increase. 

Messrs.  James  &  Shakespeare  report  November  9th  :  — 
Copper  bars  (best  selected),  sheet  and  rods,  no  change;  Eng- 
Ush  pig  lead,  no  change. 

Local  ExhibitioD. — On  Monday  next  the  Mayor  of  Poplar 
(Councillor  C.  E.  Sumner)  will  inaugurate  the  new  extensions 
to  the  Glaucus  Street  electricity  works,  and  at  the  same  time 
open  an  electrical  exhibition,  which  will  run  until  November 
isth.  The  co-operation  of  a  number  of  leading  manufacturers 
has  been  obtained,  and  the  E.D.A.  has  published  a  series  of 
.special  pamphlets  for  the  occasion  dealing  with  "  Power  and 
Progress  in  Poplar,"  indicating  the  advance  that  has  been 
made  in  recent  years  in  this  direction.  Incidentally,  these 
publications  show  that  the  E.D.A.  is  alive  to  the  value  of 
local  exhibitions  for  inculcating  the   "  electrical  idea." 

New  French  Companies. — Secteur  Electrique  de  la  Brie 
is  the  style  of  company  formed  at  Guignes-Rabatin  (Seine-et- 
Marne)  for  general  electrical  purposes.  Its  capital  is  1.0(X),0tX) 
fr.  in  4,0(XI  'i50-fr.  shares.  The  capital  may  be  raised  tip  to 
3,500,000  fr.  by  the  simple  decision  of  the  Board. 

The  Society  d'Electricit6  Regionale  des  Cantons  de  Lassigny 
et  Limitrophes  has  been  constituted  at  Novon,  with  a  capital 
of  200,000  fr.  in  2,000  100-fr.  parts.  The  object  of  the  com- 
pany is  to  supply  electricity  to  the  agricultural  districts 
named. 


LIGHTING    AND    POWER    NOTES. 

Alderley  Edge.— New  Plant. — The  South-East  Lancashire 
Electricity  Boajd  has  approved  of  the  installation  of  a  further 
IdU-kW  set  by  the  Alderley  and  Wilmslow  Electricity  Supply 
Co.,  Ltd. 

Alton.— Electeicity  Supply.— The  Urban  Council  has  con- 
sulted bir  Charles  Bright  &  Partners,  Ltd.,  with  a  view  to 
providing  a  supply  ot  electricity  for  the  tow-n. 

Athboy  (Co.  .Meath) .—Electricity  Supply.- Sanction  is 
being  sought  from  the  i^ree  State  Local  Government  Depart- 
ment to  a  scheme  for  supplying  electricity  in  the  district. 

Atherton. — Price  Eeddctions. — The  Urban  District  Council 
has  decided  that  from  the  date  of  the  meter  readings  tor 
quarter  ended  September  30th,  1922,  the  charges  for  electricity 
be  reduced  as  follows  : — For  lighting  purposes,  by  id.  per 
kW'h ;  for  power,  by  id.  per  kWh ;  the  mmimum  charge  to  be 
reduced  from  5s.  to  4s.  per  quarter. 

Australia. — New  South  Wales. — According  to  the  Common- 
wealth  Engineer,  the  N.S.W.  Minister  for  I'ubLic  Works  has 
endorsed  the  necessity  for  a  Commission  to  control  the  genera- 
tion of  electric  power  within  the  State.  The  question  of 
introducing  legislation  to  create  an  Electricity  Commission  is 
now  under  consideration,  it  is  expected  that  the  tutt  work 
to  be  taken  in  hand  will  be  the  development  of  the  hydro- 
electric resources  of  the  State.  A  number  of  schemes  have 
been  investigated  by  the  Public  Works  Department,  but  as 
the  State  is  not  richly  endowed  with  extensive  water-power 
resources  near  the  centres  of  population,  the  question  of  estab- 
lishing Bteam-driven  plants  jn  proximity  to  the  coal  names 
will  naturally  receive  early  attention.  AJnple  scope  exists  for 
the  proposed  Commission  in  developing  the  State's  power 
resources  on  the  most  economical  lines. 

Bedford.- Exte.nsion  of  Supply.- The  Electricity  Commit- 
tee has  recommended  to  the  Tovn  Council  that  the  Biggle-s- 
wade  Urban  District  Council  be  provided  with  a  bulk  supply 
of  electricity,  and  that  as  that  district  is  outside  the  proposed 
extended  area  steps  should  be  taken  to  obtain  an  Order  giving 
the  Council  authority  to  supply  Biggleswade. 

BeUast.— Extensions  to  Harbour  Station. — .\t  a  recent 
meeting  of  the  Corporation  on  the  Ist  inst.,  it  was  decided 
to  further  extend  the  new  power  station  at  the  harbour.  The 
extensions  include  a  new  12,.500-kW  turbo-alternator  at  a  cost 
of  £66,500.  The  total  cost  of  the  plant,  building,  and  equip- 
ment will  be  Jeil9,:i3f».  This  will  bring  the  total  cost  of  the 
new  station  up  to  ±'991,iX/).  The  work  at  the  new  station 
is  proceeding  rapidly,  but  it  is  not  expected  that  the  plant 
will  be  in  working  rirdcr  until  next  August. 

Birkenhead.— Extension  of  Supply. — The  Corporation  pro- 
po.sef  to  supply  electricity  to  the  districts  of  Broniborough 
and  Gabington.  It  is  propo.tfd  to  supply  the  residents  of  these 
districts  at  the  same  rate  as  the  Corporation  supplies  Prenton, 
Upton,  and  Nocturum.  It  is  ."timatcd  that  on  an  expendi- 
ture of  jei6,000,'thc  first  two  years'  profit  would  be  £1,420. 


Blackburn.— Extension  of  Supply. — The  formal  switching 
on  of  the  electric  light  for  W'ilpshire  and  district  took  place 
recently.  Cables  have  been  laid  in  Wilpshiie,  Salesbury,  and 
Clayton-le-Dale,  and  most  of  the  residents  have  agreed  to  use 
electricity. 

Blackrock  (Co.  Dublin). — Amended  Order  Approved.— 
The  Urban  District  Counal  has  been  notified  by  the  Ministry 
of  Commerce  and  Industry  that  the  amended  Blackrock  Elec- . 
trie  Lighting  Extensions  Order,  1922,  has  been  approved  and 
that  steps  will  be  taken  to  obtain  Parliamentary  approval 
thereof. 

Bolton.— Price  Reductions.— The  Electricity  Committee  is 
reducing  the  charges  for  electricity  for  hghtmg,  power,  and 
tramway  purposes  by  O.ld.  per  k\Vh  as  from  the  commence- 
ment of  the  March  quarter,  1923. 

Bootle.— Price  Reductions.— Dating  back  to  October  5th, 
a  reduction  of  5  per  cent,  has  been  made  by  the  Electricity 
Committee  in  the  charge  for  electricity  for  lighting  and  25 
per  cent,  for  power. 

Brentwood.— Electricity  Supply.— The  Urban  Council  has 
consented  to  the  application  of  the  Brentwood  and  District 
Electric  Co.,  Ltd.,  for  power  to  supply  electricity  m  the  dis- 
trict, subject  to  the  cables  being  laid  underground,  and  to  the 
maximum   charge   for  electricity   being  Is.    per   kWh. 

Canada. — Nova  Scotu. — A  scheme  of  hydro-electrical 
development  on  the  east  branch  of  Bear^ River  at  an  approxi- 
mate cost  of  11,150,(X)0  dollars,  which  would  supply  the  north 
shore  of  Nova  Scotia  from  Yarmouth  to  Middleton,  was  out- 
lined in  an  address  given  before  the  Yarmouth  Town  Council 
by  Mr.  K.  H.  Smith,  chief  engineer  of  the  Nova  Scotia  Water 
Power  (Commission.  Distributing  stations  under  the  plan 
would  be  at  Middleton,  Bridgetown,  Annapolis,  Bear  River, 
Digby,  Weymouth,  Port  Maitland,  and  Y'armouth. — Renter's 
Trade   Service   (Yarmouth,    N.S.). 

Chester.— Loan.— The  Ckirporation  has  decided  to  make 
application  to  the  Electricity  Commissioners  for  sanction  to 
borrow  the  sum  of  i'26,U00  for  the  purpose  of  extending  mains 
and  carrying  out  work  for  the  distribution  of  electricity  in 
the  area  of  supply  defined  in  the  Chester  (Extension)  Special 
Order,  1921. 

Continental.— Russia. — Concerning  the  company's  interests 
in  Kussia,  the  Bank  for  Electrical  Undertakmgs  of  Zurich 
reports  that  the  works  of  the  Electric  Lightmg  Co.  of  IbtJb 
in  Petrograd  and  iloscow  continue  in  operation  without 
having  exi^erienced  substantial  damage.  The  mstallatione  of 
the  Moscow  Power  Transmission  Co.  are  also  still  in  activity. 

South  Jutland. — The  long-discussed  proposal  to  construct 
a  h.p.  transmii^sion  Line  to  supply  electricity  to  South  Jutland 
has  taken  dehnite  form,  says  the  Financial  Times,  and  the 
work  is  to  be  proceeded  with. 

France. — The  Conseil  General  of  the  Loire  Inferieure  has 
decided  to  erect  a  high-pressure  network  in  the  ddpartement. 
I'he  plan  outlmed  for  the  network,  drawn  up  by  the  Adminis- 
tration, has  been  submitted  to  the  departmental  Commisaion 
and  to  the  firms  of  Desaulty,  Giraudon,  and  to  the  Compaguie 
Generate  d'Euterprises  Electriques.  The  loan  of  15,(A»U,(JW  fr. 
voted  in  1921  for  carrying  out  the  scheme  has  been  reduced 
to  1U,0(AI,OUO  fr.  It  is  auticipated  that  the  scheme  will  be  in 
operation  by  December  3l6t  next. 

In  the  Oise  departemcnt  the  communes  of  nine  cantons  are 
about  to  be  electrified  by  various  syndicats  agricoles,  while 
the  Conseil  General  has  sanctioned  the  electrification  by  an 
inter-communal  syndicate  of  the  district  of  Ansauvillers. 

The  Conseil  General  of  the  Uepartement  de  la  Corrfeze  has 
called  upon  the  Soci^te  des  Grands  Reseaux  Electriques  to 
put  to  use  its  electricity  works  at  Bar,  capable  of  an 
output  of  10,2U0  h.p.,  but  which  now  yields  barely  450  h.p. 
The  Compagnie  d'Electricite  de  Limoges  has  agreed  to  take 
2,.5U<J,t)(A)  k\\  h,  and  staUis  that  there  is  a  possibihty  of  utihsing 
electrical  energy  up  to  20,lllKJ,(XiO  kWh  by  supplying  a  num- 
ber of  communes  and  by  the  manufacture  of  chemical  manures. 

A  scheme  for  supplying  electricity  to  222  localities  in  19 
communes  is  under  consideration  in  this  departcment. 

At  a  recent  meeting  held  at  Sedan  steps  were  taken  to 
form  a  syndicate  for  the  electrification  of  the  unelectrified  parts 
of  the  ddpartement  of  the  Mou.se.  At  Commercy  the 
Syndicat  intercommunal  d'Electritication  de  I'Aire  has  been 
formed  to  serve  some  15  communes  in  the  neighbourhood. 
Some  200  communes  are  about  to  be  electrified  in  the  Ardennes, 
a  departmental  committee  having  been  nominated  for  the 
purpose. 

M.  Oneron,  Minister  <5f  Agriculture,  announces  in  the  Matin 
that  1,200,000,000  fr.  is  to  be  placed  at  the  disposal  of  agri- 
culture to  carry  out  the  programme  of  supplying  rural  districts 
with  electricity.  The  State,  he  savs,  will  agree  to  grant  a  30- 
year  loan,  totaUing  600,000,000  fr.,  at  4  per  cent.,  to  the 
Office  National  de  Credit  Agricolo  and  agricultural  syndicates, 
as  well  as  to  communes,  subject  to  their  furnishing  the  remain- 
ing edO.riTKl.fKiO  (r. —Renter  (Paris). 

A  third  O.flOO-h.p.  gas  engine  and  generitor  has  recently 
been  installed  at  the  electricity  station  connected  with  the 
Mont-Saint-Martin  works  of  the  Soci^te  des  Acieries  de 
Longwy.  Orders  have  also  been  placed  tor  an  additional  set 
of  7,.500  h.p.  in  order  to  meet  the  increasing  demand  for 
electricity  for  power  purposes. 
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Finland.— /nifl^rn.— Operations  are  now  in  progreBs  in 
cimnection  with  the  propiwed  hydro-electric  works  at  Imatra 
l.v  the  use  of  the  water  power  of  the  Upper  Vuoksen,  which 
will  yield  392,0(X)  h.p.  The  work  is  being  undertaken  under 
tho  auspices  of  the  State  Hydro-Electric  Committee,  and  this 
llrst  instalm/'nt,  which  will  repre.sont  70,000  turbine  h.p.,  is 
.  xpected  to  involve  an  expenditiira  of  161,000,000  Finnish 
iii.irks. 

Cnllompton.— Electricity  Supply.— The  Parish  Council  has 
.ipproved  of  an  electric  lighting  scheme  submitted  by  the 
Klectric  Lighting  Co.  Electricity  will  be  supplied  by  over- 
lifad  wires. 

Doncaster.— Plant  Extensions.— Extensions  to  the  Corpora- 
tion electricity  works  were  formally  opened  on  November  2nd. 
They  comprise  a  new  turbo-generator  of  6,00U-kW  capacity, 
and  extra  boiler-house  plant,  costing  approximately  JdSi.OiK), 
and  installed  to  meet  the  increased  demand  of  the  town  and 
district.  The  new  plant  brings  the  total  output  of  the  station 
up  to  8,300  kW. 

Glasgow.—"  All-Electrio  "  Houses.— The  Corporation 
Housing  Committee  is  considering  a  proposal  to  make  Cath- 
cart  Road  and  Hawthorn  Street  housing  schemes  "  all- 
electric." 

Electbicity  Scheme.— With  reference  to  the  installation  of 
electric  hght  at  Saadyhills  housing  scheme,  the  Clyde  Valley 
Electrical  Power  Co.  states  that  it  is  prepared  to  arrange  for 
the  supply  if  the  Corporation  will  pay  the  difference  between 
the  cost  of  a  suitable  overhead  scheme  and  an  underground 
scheme  (£1,377). 

Howth  (Co.  Dublin).— Electricity  Supply.— The  District 
Council  has  applied  to  the  b\ee  State  Local  Government  De- 
partment for  sanction  to  a  proposed  electricity  scheme  for  the 
district.  Electrical  energy  will  be  supplied  by  the  Great 
Northern   (Ireland)   Railway  Co. 

Ireland. — Water-Power  Scheme. — The  Irish  Power  Syndi- 
cate has  applied  for  a  Special  Order  under  the  Electricity 
Supply  Acts,  1882  to  191',),  for  authority  to  utilise  the  River 
Liiley  for  generating  electricity.  Power  stations  will  be 
erected  at  Bishopland  and  Downings  North  (Co.  Kildare). 

Keighley.— Extension  of  Supply.- With  regard  to  the  con- 
templated supply  of  electricity  to  Skipton  by  the  Corpora- 
tion, and  the  proposal  that  the  Corporation  should  supply 
electricity  in  bulk  to  the  Yorkshire  Electric  Power  Co.,  for 
the  latter  to  supply  to  Skipton — a  proposal  which  the  Keighley 
Council  has  recently  refused — a  letter  w-as  read  at  a  recent 
meeting  of  the  Town  Council  from  the  Electricity  Commis- 
sioners inviting  the  Council  to  send  a  deputation  to  meet  the 
Commissioners  in  London.  The  meeting  has  appointed  a 
deputation  to  wait  upon  the  Electricity  Commissioners. 

Kirkheaton. — Electricity  Supply. — The  Urban  District 
Council  has  decided  to  communicate  with  the  Huddersfield 
Corporation  and  the  Electricity  Commissioners  with  respect 
to  the  question  of  electricity   supply   to  the   district. 

Llandudno, — New  Plant. — The  Urban  District  Council  has 
instructed  the  electrical  engineer  to  obtain  quotations  for  the 
installation  of  one  500-kW  set  and  one  300-k\V  set. 

London. — Stepney. — Satisfactory  clauses  for  the  protection 
of  the  L.C.C.'s  interests  having  been  inserted,  the  County 
Council  has  decided  to  withdraw  its  opposition  to  the  Borough 
Council's  application  for  a  Special  Order  in  connection  with 
the  Limehouse  power  station. 

Machynlleth.— Company's  Proposals. — At  a  recent  meeting 
cf  the  Council,  a  letter  was  read  from  a  firm  of  electrical  and 
mechanical  engineers  at  Wind.sor  stating  that  the  approximate 
C5st  of  an  installation  to  supply  electricity  for  the  town  by 
semi-Diesel  engines  would  be  £3,300.  exclusive  of  buildings. 
Actual  figures  could  not  be  given  without  a  canvass  ot  tho 
town.  If  the  company  could  get  sufficient  local  support  it 
was  prepared  to  undertake  a  scheme  and  bear  all  respon- 
sibility, forming  a  company  for  the  purpose.  It  was  decided 
to  invite  the  firm's  representative  to  attend  the  Council  and 
explain   tho  scheme. 

I  Ripon.— Purchase    of    Plant. — Tho  Electricity    Committee 

I  ha«  lecommondeii  that  a  deputation  he  appointed  to  approach 

I  Lord  Ripon   with  a  view  to  the  purchase  of  the  camp  power 

I  station  plant. 

I      Torquay. — Loan. — The    Town    Council    is  applying  to  the 
I   Electricity  Commissioners  for  a  loan  of  £18.0(K»  for  the  erection 
of  a  sub-station  at  the  rear  of  the  Town  Hall. 

Ulverston.— Electricity  Supply.— Tho  District  Council  and 
the  Barrow  Corporation  have  come  to  a  tentative  agreement 
for  the  supply  of  electricity  to  the  district  from  Earro'w.  \\'ith 
regard  to  the  neighbouring  township  of  Dalton.  negotiations 
j   are  at  the  moment  at  a  deadlock,   as  the  Dalton   Council  i.i 
I   asking  that  the  charges  should  be  at  the  .same  rates  as  those 
,   m  BaiTow,  and  that  any  profits  from  the  undcrtnking  be  not 
j   appropriated  for  any  other   purposes.     The  Barrow   sub-com- 
mittee ha«  refused  to  acc«pt  these  conditions,  and  work  is  pro- 
ceeding for  the  supply  to  Ulverston  only. 


TRAMWAY    AND    RAILWAY    NOTES. 

Be,\ley,— L.C.C.'s  Decision.— Upon  the  recommendation  of 
its  Higuways  Committee,  the  London  County  Council  has 
decidea  not  to  exercise  its  right  to  purchase  that  part  of  the 
BexJey  undertaking  situated  within  the  County  of  London. 

Continental.— I'^NCt.— The  Constructions  Electjriques  de 
I'rance  has  just  completed  at  its  Tarbes  works  tbe  first 
electric  locomotive  built  in  Irance,  part  of  the  programme 
lur  the  general  electrification  of  railways.  This  locomotive 
ol  the  type  BB,  is  of  i/MJ  h.p.,  and  weighs  50  tons.  It  will 
bo  tried  on  the  Midi  Railway  network  throughout  the  winter 
at  various  parts  of  the  system  before  being  placed  on  regular 
service,  which  will  probablv  take  place  about  March  1923, 
between  Pau  and  Lourdes  and  in  May  between  Lourdee  and 
Montrejeau.  Thereafter  50  locomotivee  of  the  same  type  will 
Dedelivered,  30  for  passengers  and  20  for  goods. 

The  Pau-Tarbes  section  of  the  Dox-Toulouse  electric  railway 
was  maugurated  by  M.  le  TVocquer,  Minister  of  Pubhc 
Works,  on  October  30th.  Continuous  current  at  1,500  V  is 
employed,  and  the  locomotives,  which  are  of  4,000  h.p.,  are 
capable  of  attaining  a  speed  of  5G  miles  per  hour. 

Spain.— Application  has  been  made  to  the  Ministero  de 
Fomento  for  sanction  to  run  a  service  of  restaurant  tramway 
cars  between  Madrid  and  Barcelona. 

A  company  has  been  formed  with  a  view  to  constructing 
an  electric  tramway  line  to  run  between  Andujar  and  Arjona. 
Switzerland.— Ihe  administration  of  the  Swiss  Federal 
Railways  has  issued  a  report  on  the  progress  made  in 
electrification  during  the  four  years  that  have  elapsed  since 
that  work  began.  Out  of  the  total  of  1,795  nules  composing 
the  Federal  Railway  system,  223  miles  has  afi-ea-dy  been 
electrified.  A  beginning  has  been  made  with  the  two  main 
routes  into  Italy.  ITie  entire  St.  Gothard  fine  from  Lucerne 
to  the  Swiss-ItaUan  frontier  at  Chiasso,  140  miles  in  length, 
is  now  worked  by  electricity.  The  rival  route,  that  of  the 
Simplon,  has  also  been  electrified  from  Sion  to  the  Swiss- 
Italian  frontier  station  of  Iselle  at  the  Italian  end  of  the  Sim- 
plon tunnel — a  distance  of  47  miles.  It  is  proposed  next  year 
to  electrify  the  portion  of  this  line  between  Sion  and  Lau- 
sanne, and  as  soon  as  possible  thereafter  to  extend  the  electri- 
fication from  Lausanne  to  the  Franco-Italian  frontier  station 
of  Vallorbe.  In  19'21  the  line  from  Lucerne  to  Bale  is  to 
be  electrified.  Besides  these  two  main  lines,  three  smaller 
lines  have  been  electrified,  viz.,  Berne  to  Scherzlingen  (21 
miles),  Arth  to  Zuz  (10  miles),  and  Immensee  to  Rothkreu/. 
(five  miles).  Next  year  the  line  from  Lucerne  to  Zurich. 
and  soon  afterwards  that  from  Zurich  to  Berne,  are  also  to 
be  electrified.  These  figures  do  not  include  the  private  com- 
panies, owning  a  total  mileage  of  531  miles,  some  of  which 
has  already  been  electrified. — Morning  Post. 

Italy.— Signor  Mussolini,  the  new  Fascist  Prime  Mmister. 
has  decided  to  abolish  all  Government  offices  and  enterprises 
that  are  not  makng  a  profit,  including  State  railway  control. 
What  effect  the  handing  over  of  the  railways  to  private 
enterprise  will  have  on  electrification  schemes  remains  to  be 
seen. — Renter.  , 

Edinburgh.- Tramway  Siding.— With  a  view  to  providing 
accommodation  for  cars  during  rush  traffic,  the  Tramways 
Committee  is  acquiring  a  plot  of  land  from  the  North  British 
Distillery  Co.,  at  Westfield  Road,  for  the  purpose  of  con- 
structing a  tramway  siding. 

Leicester.— New  Route.— The  Tramways  Committee  has 
under  consideration  a  proposal  to  construct  a  double  tramway 
line  along  Blackbird  Lane  and  so  connect  up  the  existing 
lines  in  Woodgate  and  .Abbey  Park  Ro;id.  Tlie  estimated 
cost  of  carrying  out  the  work  is  f51.(XX).  The  Great  Central 
Railway  bridge  would  have  to  bo  widened,  which  would  in- 
volve  an   additional   expenditure  of   i'lL.iOO. 

Liversedge  (Yorks.).—.\cciDENT.— Owing  to  the  slippery 
state  of  the  metals,  the  brakes  failed  to  act  on  a  tramcar 
proceeding  down  a  steep  hill,  and  the  car  ran  into  a  horse 
and  cart.  The  horse  and  cart  were  swung  across  the  road, 
and  all  the  glass  windows  on  one  side  of  the  tramcar  were 
broken.    Fortunately   tho  passengers  escaped   without  injury. 

London.— Reduction  of  Underground  Fares.— The  Under- 
ground group  of  companies  intends  to  carry  out  a  scheme 
of  reductions  in  fares  on  .Tanuary  1st.  On  the  Underground 
Railways  it  is  proposed  to  retain  tho  initial  l^d.  fare,  hut 
to  reduce  the  fares  above  that  amount  to  an  approximato 
rate  of  Id.  per  mile  up  to  4d.,  and  thereafter  to  increase  tho 
distance  given  for  all  rates  of  fare  above  4d.  The  workmen','-: 
fares  will  be  correspondingly  reduced.  (The  minimum  return 
faro  remains,  however,  3d.)  Where  the  season-ticiet  rates 
have  been  based  upon  the  present  ordinary  fares,  they  will  be 
reduced  to  agree  with  tho  new  ordinary  fares. 

Metropolitan  Railw\\y  "  Speed-up. "—Metropolitan  Railway 
services  are  to  be  augmented  and  "  speeded-up."  Ten  new 
trains  will  run  between  the  City  and  Willesden  Green,  Har- 
row, and  Uxbridge.  Circle  trains  will  be  five-car  instead  of 
four-car  throughout  the  day.  Certain  Harrow  trains  have 
been  extended  to  West  Harrow  and  Rayner's  T«»ne.  Speedier 
services  have  been  made  jvissible  by  the  introduction  of  thrtv- 
door  cars,  which  saves  time  at  stations :  over  400  cars  are 
now,  fitted  in  this  way.  Twelve  electric  locomotives  are  also 
now  in  service. — IVcstminsteTGaietie. 
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CiTv  Tramways.— The  London  County  Council  proroses, 
with  the  consent  of  the  City  Corporation,  to  introduce  tram- 
ways in  Farringdou  Road  as  far  as  Ludgate  Circus,  from 
Gray's  Inn  Boad  to  Farrinjidou  Koad,  via  Holboru  and  Char- 
terhouse Street,  and  over  Southwark  Bridge  to  Upper 
Thames  Street. — Daihj   /Jj-pnss. 

Tra.mway  Kodte  Indicator. — An  indicator  which  shows  by 
means  of  a  point<^r  the  exact  position  of  a  tramcar  at  any 
point  of  the  route  has  been  introduced  on  the  tramcars  riin- 
ninp  from  Tottenham  Court  Road  to  Palmers  Green  and 
Enfield.  The  L.C.C  is  con-sidrring  the  qne.stion  of  adopting 
these  guides. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Canada.— Night  TELEORArn  Service.— Begiuniuj^  on  Novem- 
ber 1st,  a  night  "  letter  telegram  "  service  for  messages  in 
plain  language  Ivcanie  available  from  this  country  to  Canada 
and  Newfoundland,  "  via  Imperial."  Messages  handed  in 
before  noon  will  be  delivered  on  the  morning  of  the  following 
day ;  those  handed  in  after  noon  will  be  delivered  on  the 
morning  of  the  next  day  but  one. 

Italy.— State  v.  Private  Enterprise.— Signor  Mussolini,  the 
new  Fascist  Prime  Minister,  has  decided  to  hand  over  the 
postal,  telegraph,  and  telephone  services  to  private  enterprise, 
says  Renter.  Under  the  old  conditions,  besides  being  badly 
run,  these  services  represented  a  great  loss  to  the  Govern- 
ment. 

France. — Broadca.sting. — Broadcasting  of  regular  concerts 
by  wireless  telephony  began  in  Paris  on  November  6th.  The 
wireless  companies  have  been  released  from  certain  administra- 
tive restrictions  as  to  broadcasting,  and  they  have  formed 
themselves  into  an  organisation  named  Eadiola  Concerts, 
which  will  give  regular  concerts  of  vocal  and  instrumental 
music. — The  Times. 

Subscribers  to  the  broadcasting  service  from  the  Eiffel 
Tower  number  about  1.800,  and  fresh  names  are  entered  daily. 
The  service  is  dispensing  a  great  variety  of  me.ssages,  from 
concerts  to  weather  forecasts  and  market  quotations.  Many 
French  communes  receive  the  daily  weather  forecast  by 
wireless. 

Telegraph  Rates  Increased. — Owing  to  the  fall  in  the  value 
of  the  franc,  the  telegraph  rate  to  England  was  raised  to 
55  centimes  per  word  from  November  1st. — Renter  (Paris). 

Hull.— Municipal  Telephones. —The  revenue  account  of 
Hull  Corporation  telephone  imdcrtaking  shows  an  income  of 
more  than  f.5.5.000  for  the  half-year  and  a  balance  of  £'15,000. 
The  undertaking  has  to  hand  over  to  the  Government  some 
thousands  of  pounds  in  royalties. 

Ireland. — Cable  Stations. — It  was  stated  at  the  Cork  Har- 
bour Board  meeting  on  November  1st  that  the  cable  station 
which  wa.s  to  have  been  erected  at  Queenstown  will  now  be 
transferred  to  Plymouth,  the  company  stating  that  the 
alteration  of  plans  was  due  to  the  unsettled  Irish  conditions. 
Tlie  Board  requested  the  company  not  to  alter  its  plans  in 
view  of  the  guarantee  of  safety  of  its  property  at  Queenstown 
which  the  Board  was  prepared  to  give. — Manchester  Guardian. 
Radio  Telegraphy. — Secret  Transmission. — According  to  a 
message  from  The  Times  Paris  correspondent.  M.  Edouard 
Behn  has  devised  a  method  for  secret  wireless  communication. 
As  in  his  apparatus  for  the  transmission  of  script  and  pictures 
by  wireless  or  by  telephone,  he  employs  a  device  for  securing 
the  almost  absolute  synchronism  of  motors  at  the  receiving 
and  transmitting  stations.  These  actuate  a  cylinder  through 
the  medium  of  six  concentric  disks  provided  with  notches  and 
levers  which,  when  engaged,  revolve  the  cyHnder.  Tlicy  can 
be  set  to  an  almost  indefinite  number  of  combinations.  The 
particular  combination  at  which  a  message  is  to  be  passed 
is  selected  beforehand  by  the  receiving  and  transmitting  st.T- 
tions,  and  so  long  as  it  is  known  only  to  them  secrecy  is 
secured.  It  is  possible,  hoviever,  that,  by  long  and  patient 
w^atching,  a  stranger  might  note  the  periods  of  silence  and 
so  contrive  to  read  tlie  messages.  M.  Belin  has  added  an 
adaptiition  from  a  well-known  mechanical  cipher  in  which 
the  significant  words  occur  in  the  cour.se  of  an  apparently 
continuous  page  of  writing  or  printing,  but  can  be  detected 
by  placing  over  the  sheet  a  secret  stencil  cut  so  as  to  reveal 
(inly  the  message.  The  intervals  of  silence  in  M.  Belin's 
device  are  filled  by  messages  sent  out  from  a  subsidiary 
apparatus  and  with  no  other  purpose  than  to  conceal  the 
existence  of  the  gaps. 

Radio  Telephony.— Broadcasting.— The  G.P.O.  distributed 
.50.000  licence  books,  each  containing  50  licences,  among  post 
offices  throughout  tlie  country  on  November  Ist.  The  licence 
costs  10s.,  and  one  taken  out  now  expires  on  September  .30th, 
1923.  Owners  of  experimental  or  home-made  receiving 
spparatufl  have  to  obtain  an  experimentalist's  licence,  the  fee 
for  which  is  also  lO.e. 

People  appear  to  be  postponing  the  purchase  of  their 
licences  nntil  the  actual  broadcaBting  date  i«  announced. 

In  connection  with  the  radio-transmitting  plant  which  hu 
now  been  installed  by  the  Metropolitan-Vickeri  Blectrioal 
Co.,  TM.,  at  its  research  labonitorie«,  Trafford  Park,  ManAse- 


ter,  we  understand  that  on  Mondays.  Wednesdays,  and  Fji- 
days,  at  8  p.m.,  the  company  will  carry  out  a  test  musical 
programme  with  a  view  to  determining  the  best  transmittiuj,' 
conditions. 

Carrier  Wave. — .\  demonstration  which  showed  in  strikiuj; 
fashion  what  can  be  accomplished  in  telephony  by  "  wiroil 
wireless  "  took  place  at  the  Polytechnic.  Regent  Street,  on 
November  3rd.  The  proceedings  were  opened  liy  Mr.  E.  II 
Shaughnessy,  of  the  Post  Otfice.  with  a  lecture  on  "  Recent 
Developments  in  Radio  Telegraphy  and  Telephony."  FoI1o\a- 
iug  the  lecture.  .Sir  Wilham  Noble,  chairman  oi'  the  Broad- 
casting Committee,  speaking  at  Marconi  House,  introduced 
by  ordinary  wireless  the  Lord  Mayor  of  Bristol,  who  delivered 
an  address  from  his  residence  in  Bristol,  which  was  trans- 
mitted over  the  carrier  wave  circuit  to  Paddingt-on  on  the 
ordinary  outside  telephone  wire,  while  other  telephone  traflii 
was  proceeding.  From  Paddington  it  was  directed  to  Marconi 
House  by  underground  telephone  wire,  and  there  sent  out 
broadcast. 

By  means  of  a  wireless  receiving  apparatus  installed  at  fl- 
residence  of  the   Lord   Mayor  of   Bri.stol,  he  and  his  frici 
were  able  to  listen-in  to  the  broadcast  u;essages  in   Lon.l 
Tlie  demonstration  was  organised  by  Mr.  .T.  W.  Turner,  hi ..  . 
of  the  Tele'-'ranh  and  Telephone  section  of  the  Polytechnii 
— Morning  Po$t. 

South  Africa.- Wireless  Telegraphy.— According  to  tlh 
Trannactionn  of  the  S..\.  Institute  of  Electrical  Engineers,  tiii 
C!ouncil  of  the  Institute  has  prcsf-ed  upon  the  Union  Govern 
ment  the  advisability  of  a  real  attempt  lieing  made  to  put  a 
professional  Board  in  charge  of  radio  communication,  which 
would  put  legislation  regarding  radio  communication  and 
broadcasting  on  a  basis  that  will  ensure  progress  on  the  right 
lines  in  South  Africa. 


CONTRACTS    OPEN    AND   CLOSED. 

(The  date  gicen  in  parentheses  at  the  end  of  the  paragrnjih 
indicates  the  issne  of  the  Electrical  Review  in  which  (/n 
"  Official  Notice  "  appeared.) 


OPEN. 


Australia. — Melbiilrne. — .lanuary     1.5th.     Electricity     L' 

iiii.ssioners. — Switchgear    and     acces.sorie.s,     loi'    the     MoinrI 
power  scheme.     (November  3rd.) 

.lanuary  'ifith.     H.p.  .steam,  drain  and  feed   i>iping,   vah^ 
traps,  itc.     (November  3rd.) 

.lanuary  2.3rd.  Melbourne  Tramways  Board.  One  50(»  k\\ 
rotary  converter  and  a  5oO-kVA  transformer. 

December  '20th.  Victorian  Railways.  One  S-ton  electn. 
hoist.* 

Barnes.  —  November      27th.  Electricity       Department 

Turbo-alternator,     with     surface  condenser   and    auxiliarii - 

lotary  converter  and  transformer,  h.  and  l.p.  switchgear  uu.l 
connections.     (See  this  issue.) 

Belgium. — November  13th.  Municipal  authorities  of 
Schaerboek,  Bru.ssels.    16,500  metres  of  annoured  cable. 

Burton=on=Trent, — November  20th.  Board  of  Guardian- 
Electric  light  installation,  Imbecile  Block.  Mr  H.  S.  Askiw, 
clerk. 

Dublin. — November  14th.      Irish  Postmaster-General's  IV 

partment.    90  tons  h.d.  copper  wire,  25  tons  bronze  wire,  "' 
tons  g.i.  wire.     (October  27th.) 

November  13th.    Great  Northern  Railway  (Ireland).    St. 
for  six  months,  including  electrical  fittings  and  lamps,  elertiM 
cable  and  wire,  &c.     (October  27th.) 

November  13th.     Electricity  and   Public  Lighting  Comimi 
tee.     Nickel  copper  condenser  tubes.     City  electrical  engin. 
Fleet   Street,   Dublin. 

Dundee. — November  24th.     Electricity  Department.    'l\. 
core    and    three-core   l.p.    paper-insulated,    lead-covered,     in' 
steel  tape  armoured  cable.     (See  this  issue.) 

Hull. — -November  16th.  Electricity  Committee.  Fcui 
natural-draught  cooling  towers.     (November  3rd.) 

November  16th.  Electricity  Department.  Stores,  includin; 
electric  lamps,  for  6  or  12  months,  from  January  1st,  lO'i'l 
City  electrical  engineer,  Electricity   Works,  Sculcoates,  Hull 

London.— St.  Marylebone. — November  2!.lth.  Electricit 
Department.  Turbo-alternator  and  condensing  plant,  wat.i 
tube  boilers,  fan-draught  water-cooling  tower,  and  rotar. 
converter    plant.     (November  3rd.) 

Paddington. — November  20th.  G.W.  Railway  Co.  Stqrej 
for  six  months,  including  telegraph  instruments,  electrics 
apparatus,  electric  wires  and  cables,  electric  lampa,  &c.  (Sc 
this  issue.) 

St.  Geohob's-in-the-East,  EX.— November  23rd.  Board  < 
fiuardiani.  InBtallation  of  electric  lighting  at  the  Grer 
Street  Upton    Park   Schools.     (See  this   issue.) 
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New  Zealand.— Wellington.— .January  9th,  1923.  Five  Bet« 
of  11,000-V  sub-station  switchgoar,  for  tho  Mangahao  power 
scheme.  Two  s<>t,=i  11,00()-V  sub-station  switchgear,  for  the 
Lake   Coleridge   power   scheme.* 

Carterton.— November  20th.  Wairarapa  Electricity  Power 
Board.     Switchgear,   lightning  arresters,   &c.* 

Senegal. — .April  14th.  Hvdro-electric  development  of  the 
falls  of  the  Fellon,  Upper  Senegal.  Bureaux  Techniques  de 
r.'^gence  General  des  Colonies,  57,  Boulevard  des  Invalides, 
7e,  Paris. 

South  Africa. — Johannesbcrg.— December  4th.  South 
African  Railways  and  Harbours  Tender  Board.  Twelve 
months'  supply  of  electric  incandescent  lamps.* 

Sfoke-on=Trent. — November  1.5th.  Electricity  Depart- 
ment.    Mains  and  cables  for  12  months.     (October  27th.) 

Warrington. — November  21st.  Cheshire  I^ines  Commit- 
tee. Stores,  including  telegraph  materials,  for  6  or  12  months. 
Stores  Superintendent,  Cheshire  Lines,   Warrington. 

Wrexham. — Electric  lightinij  installation  for  22  houses, 
.'\cton  Park  estate.  Mr.  G.  Douglas,  borough  electrical  engi- 
neer.   Willow   Road. 

York. — November  21st.  North-Eastern  Railway  Co. 
Telegraph  apparatus  and  telegraph  wire  and  line  stores  for  six 
months.     (October  27th.) 

•A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 


Amesbary. — Board  of  Guardians.     .Accepted: — 

Installalion  of  cltctric  lighting  at  the  workhouse  (fl50).— Electric  Light 
Co. 

Aylesbury. — The  Bucks.  County  Council  has  accepted  the 
tender  of  Hallahan  &  Hawkins  for  installing  electric  lighting 
at  the  County  Buildings  at  ±'177.  The  other  tenders  received 
were  :— E.  T.  Mackrill  &  Son  (f  225)  and  G.  C.  Gowan  (f  250). 

Edinburgh. — Tramway  Committee.     Accepted: — 

96   tramway   trucks   (£105   each).— Hurst.   Nelson   &   Co..    Ltd. 

H2    motors    (£150   each).— Motropolilan-Vickers    Electrical   Co.,   Ltd. 

One-piece    polos.— British    Mannesmann    Tube    Co.,    Ltd. 

Federated  Malay  States. — The  contract  for  the  installation 
of  electric  lighting  at  the  new  Training  College  at  Tanjong 
Malim,  F.M.S..  has  been  awarded  to  Messrs.  Huttenbach, 
La-zzarus  &  Sons,  Ltd.,  Ipoh,  Ferah.— Renter's  Trade  Scrvu-c 
(Singapore). 

Glasgow. — Tramways  Committee.     Recommended: — 

IVactTon    telephone    p.irls;— General    Electric    Co..    Ltd. 
3n()-.imp.     electric    welding    plant.— Equipment     &    Engineering     Co..     Ltd.. 

per   \V.    V.    Vuille    &  Co.,    Ltd. 
r-h.p.    moior.— British     1  homson-Houston     Co..    Ltd. 

Manchester. — Baths  and  Wash-houses  Committee. 

Sub-contractors  (or  electric  lighting  work  at  Gorton  public  wash-houses.— 
J.    .'\rmstrong   &  Co.,  Manchester. 

Electricity  Committee. 

Cable.— Enfield-Ediswan  Cable  Works,  Ltd.;  Macintosh  Cable  Co.,  Ltd.; 
British    Insulated    &    Hclsbv   Cables,    Ltd. 

Ironclad  distribution  switchgear  lor  auxiliary  services  for  the  Barton 
power    station. — Dorman   &   Smith,    Ltd.  • 

1  wo  steel  ash  wagons  and  a  lifting  sling.— Middlcton  Bros.;  sub-con- 
tractors for  lifting  chain,  \V.  Griffin  ;  for  wheels,  British  Chilled 
Roll    and     Engineering    Co. 

I  wo    coal    grabs. — Priestman    Bros. 

Reigate. — Town  Council.     .Accepted:— 

.Steelwork,     for     extensions     to     generating     station      (£890).— Heenan    and 

Froude.    Ltd. 
H.p.    switchgear    (£744).— General    Electric    Co..    Ltd. 
Three     Diesel    engine-driven     generators     and    .auxiliary    plant    (£39,327).- 

Mirrlees,   Bickerton   &   Day.   Ltd. 
Extensions    (o    building!   and    machinery   foundations   (£6,293).— Oliver    Ken. 

nard.    Sydenham. 

Torquay. — Town  Council.     .Accepted: — 

Steam  ejectors  and  extractor  pumps.  f<M-  the  cleclricilv  works  (£.')3.1  per 
set).— Cole,  Marchent  ,>i:  Moriey. 


PORTHCOMINQ     EVENTS. 


,  November    Uth.     Al   the 
:m  on  Mr.  Unwin's  paper 


Eirmingham  and   District  Electric  Club.—  ' 

Gran.i   Hot.;l,  Colmore   Row.      At   7  p.m. 
on   ■•  Allernating-current    Apparatus." 

Poplar  Borough  Council  Electrical  Exhibition.— November  13th  to  Novem- 
ber   18lh.     At    the    Electricity    Works,    Glaucus    Street.    Broniley-by-Bow. 

ElQCtro-Harmonlo  Society.— Tuesday.  November  14th.  At  Caxton  Hall. 
Westminsicr,   S.W.     At  8  p.n..     Ladies'   night. 

Institute  of  Marine  Engineers.— Tuesdav.  Novembar  14th.  At  the  Institute. 
The  Minories,  k.  Al  tj.'lfl  p.m.  T.iper  on  "  The  Evolution  of  the  Nobel 
Diesel    Engine,"   by    Mr.   G.   J.   Sl.inhrll. 

National  Association  of  Supervising  Electricians. — Tuesdav,  November  14th. 
At  St.  I5rido's  Institute,  Bride  l.ane.  EC.  At  6.43  p.m.  Lecture  and 
demonstration  on  "  Broadcasting,"  hv  .)  representative  of  Marconi's  Wireless 
Telegraph    Co.,   Ltd. 

Greenock  Association  of  Electrical  Engineers.- Wednesdav,  November  l.'ith. 
At  the  Masonic  Rooms.  22.  West  Stewart  Street.  At  7.45  p.m.  Paper  on 
"  Transformer    Breakdowns,"    by    Mr.    W.    Stigant. 

Chemioal  Society.— Thursday,  November  16th.  At  Burlington  Houre,  Picca- 
dilly. W,     At  8   p.m.     Ordinary  scientific    meeting. 

Ohalmaford  Engineering  Society.— ThursdaT,  November  Ifilh.  At  the  Eati 
Anglian  Institute  of  Agriculture.  At  7  p.m.  "  Enginearing  Remlnin- 
cenCM,"    to   be    opened    bv    Mr.   C.    L.    Buyera. 


Inititution  of  Electrical  Engineers.— Thuriday,  .Vovemb-r  16th  Al  the 
Institulmn,  Victoria  Embankmrnt.  S.W.  Al  6  p.m.  Paper  bv  the  late 
IJr.  Kapp  on  '  The  Improv.  ment  of  Power  Factor."  to  br  read  by  Prol. 
M.  Walker.  Preceding  the  ordinary  meeting,  .Mr.  R.  Webb  will  give,  on 
behalf  of  the  President,  a  demonstration  of  "  Cathode  Ray  Oitillaliona." 
from   .5.15  p.m.    to   5.45  p.m. 

(London  Students'  Seollon).— Friday,  November  17th.  Vitii  to  the 
Ix.ndon    Terminal   Aerodrome  at  Croydon. 

(South-Midland  Centre).— Wedneaday,  November  15lh.  Al  the  Univer- 
«rty,  Birmingham.  At  7  p.m.  Paper  on  "  Equivalent  Temperature  Tetn 
on   the    Various    Types  of    F.lctrical    Machinery."  by    Dr.    Kahn. 

(South-Midland  Centre,  Students'  Section).— .Mondav.  November  ISih. 
\iMl  r„  ,},.  1;,..,.,,,;,..  |,.,boratorie<.  of  IM  Uirminghim  L'niveriin.  to 
be    l„lk,-....l    I,.     ,.    ;...,    :,,:.„j;raph    exhibition. 

(North-Eastern  Centre).-Monday.  No»ember  J3ih.  At  Arnmrong 
College  Newca,tl.,.„„-lyne.  At  7.15  p.m.  Paper  on  "  The  Improve- 
™."'"'  "'  Pu»er  Factor,"  by  the  laic  Dr.  Kapp,  to  be  read   by   Prof.  .Mil". 

(Liverpool  Sub-Centre).— .Monday.  Nos-ember  13th.  At  the  L'niverviv, 
Liverpool      At  7   p.m.     Lecture  on  "  Wireless  Broadcasting."   by   Mr.  A.   P. 

M.    Fleming. 

(North-western  Centre).— Tuesday,  November  14ih.  At  the  Engineer.' 
Club,  Albert  .Square,  Manchester.  At  7.30  p.m.  Inaugural  address  by  the 
chairman,   Mr.    A.    S.    Barnard,    and'  smoking   concert 


(Sheffield    Sub-Centre).— Wednesday,    November    ir.ih.    Ar    the    Roval 
-— -    Hotel.   Sheffield.     At    7.30    p.m.     Chairman's   address   and  «mokine 


(Scottish  Oentre).-Tuesday.  November  Uth.  At  a07.  Bath  Street. 
Glasgow.     At    ,30    p.m.     Inaugural    address   by  the   chairman.   Mr.  A.    S. 

(Scottish  Centre,  Students'  Section).- Friday.  November  irih.  At 
the  Royal  Teihniral  College.  Glasgow.  At  7.30  p.m.  Opening  address  by 
the  chairman.   Mr.   J.   F.   Niclson.  i-  r         b.  I 

Institution  of  Mechanical  Engineers.- Fridav,  November  17th.  At  the  In- 
stitution, Storey's  Gate.  S.W.  At  fi  p.m'.  Adjourned  discussion  on  Sir 
Vincent    L.   Raven's   paper   on    "  Electric    Locomotives." 

British  Electrical  Development  Association.— Sti.Es>i.\Ksiiir  Coxnszsct.— 
Friday.  November  17th.  At  the  (axlon  Hall.  Westminster.  S.W.  Al  7  30 
p.m.  Paper  on  "  Theory  and  Practice  of  Salesmanship  in  Relation  to 
the   Electrical    Industry,"   by    Mr.   Wallace  Allwood. 

Royal  Society  of  Arts.— Friday.  November  17th.  Al  John  Street.  Adelphi. 
W.C.  At  4.30  p.m.  Paper  on  "  The  Development  of  Water  Power  in 
India."   by    Mr.  J.    W.   Meares. 

Junior  Institution  of  Engineers.- Friday,  November  17th.  At  39.  Victoria 
Street,    S.W.     At    7..'W)    p.m.     Annual    general    meeting. 

(North-Eastern  Section).— Tuesday,  November  14ih.  At  Armstrong 
College,  Newcastle-on-Tyne.  At  7.15  p.m.  "  Notes  on  Shop  Practice." 
by  Mr.  H.  Le<>.  S.-.turday,  November  18th,  visit  to  .Messrs.  Micheii  Bear- 
ing    Co..    Scotswood. 

Northampton  Engineering  College  Engineering  Society.— Thursdav. 
November  16th.  At  Northampton  Institute,  St.  John  Street.  E.C.  At  5.30 
p.m  Paper  on  "  Trick  Wnrkinc  in  Connection  with  the  Eieclrilication 
of    Railways,"    bv    Mr.    D.    A.    Keilh. 


Rontgen   Society    and    the    Electro-Therapeutics    Section    of    the  Royal 

Society    of     Medicine.— Joint     provinri.il     meeting.      Fridav     and     S.ilurdav. 
November    17th    and    l^lh.     At    the    Iniversitv,    Manchester. 


THE     "  ELECTRICAL     REVIEW ' 
DEPARTMENT. 


SERVICE 


To    enable    us    to   complett^    replic.-^   to   queries  received    this 
week  we  need  the  names  of  manufacturers  or  suppliers  of  :  — 
Tlie   Brain  Wave  carnival  lantern. 
Tlie  NiCHUO  iron. 

Also  the  names  of  writers  or  suppliers  of  gold-lined  bell 
indicator  glasses  (no  indicating  mechanism  is  re- 
quired). 


NOTES. 


The  Proiessional  Classes  Aid  Council. — Bv  .in  eiror,  we 
pave  the  Council's  income  for  lO'H-i^  as  i'T.T-ll).  but  unfor- 
tunately this  figure  included  an  excess  of  expenditure  over 
income  of  i'.5,9(');X  the  income  being  under  f-2.(XK). 
The  amount  received  was,  therefore,  insufficient  to  meet  the 
cost  of  the  work  carried  out  by  the  Council,  and  it  appeals 
for  furtht^r  funds. 

Radio  Station  Charts. — We  have  received  from  the 
Bureau  International  de  T/Union  Telegraphique.  Berne,  the 
lir.st  two  of  a  series  of  five  charts,  on  which  are  market!  the 
po.sitions  of  ail  radio  telegraphic  stations  in  the  world.  Their 
names  and  normal  ranges  are  given,  and  the  t\7>e  of 
messages  handled,  and  also  whether  the  .servit-e  is  available 
durin,2  the  day  or  night  is  indicated.  In  addition,  all  the 
principal  navigational  routes  used  by  the  majority  of  the 
steam-ship  companies  during  both  the  summer  and  winter 
months  are  marked,  the  length  of  each  rmit*>  in  nautical 
miles,  and  tho  time  needed  to  traverse  it  being  also  given. 
The  .set  of  charts  .should  be  extremely  useful  for  the  purpose 
of  choo-sing  the  most  suitable  radio  station  from  wliich  to 
communicate  with  a  ship  at  sea,  the  position  of  the  ship  on 
a  given  day  being  found  by  the  number  of  days  out  from 
port  and  the  navigational  routes  and  speed.  The  five  charts 
cover  respectively  :  No.  1.  North  Atlantic  Ocean  and  Jlediter- 
ranean  Sea;  No.  2.  North  Atlantic  Ocean  (Western);  No.  8, 
Indian  Ocean;  No.  4,  Atlantic  Ocean  (Scuithem);  and  No.  B, 
Pacific  OfcesB. 
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Trouble  in  the  Tropics. — Electricity  supply  authorities  in 
this  country  are  occasionally  put  to  some  inconvenience  by 
the  intrusion  of  a  rat  or  a  cat  among  station  switchgear,  but 
in  India  a  larger  animal  recently  caused  trouble.  The  whole 
of  Simla  was  suddenly  plunged  into  darkness  one  evening. 
The  engineers  at  the  hydro-electric  works  put  in  the  switches 
several  times  before  the  line  was  found  to  be  clear.  Upon 
investigation  next  day  it  was  found  that  a  panther,  evidently 
resenting  the  desecration  of  his  domain  by  poles  and  wires, 
had  climbed  one  of  the  standards,  with  fatal  results.  The 
animal  had  apparently  fought  hard  for  it.s  life  before  it 
succumbed  to  the  repeated  operation  of  the  station  switches. 

The    Hallford    Electric   Industrial    Vehicle.— Messrs.    J. 

and  E.  Hall,  Lt<i.,  of  Dartford,  are  turning  their  attention 
to  the  production  of  two  battery  electric  vehicles,  one  de- 
signed to  carry  4  tons  and  the  other  -5  tons.  It  is  not  the 
first  time  that  this  company  has  produced  such  machines,  or 
others  m  which  electricity  played  its  part;  for  the  first 
Tilling-Stevens  petrol-electric  vehicles  were  built  by  it, 
and  in  1909  it  built  some  eight  batterv-electric  vehicles! 
most  of  which  were  supplied  to  the  Britihton  "Bus  Co.  They 
were  chain  driven,  and  the  single  driving  motor  of  each  was 
situated  at  the  rear,  and  these  features  of  design  have  been 
retained  in  the  two  models  just  produced. 

So  far  as  possible  the  standard  units  and  parts  embodied 
in  the  4  and  5-ton  petrol  vehicles  have  been  utilised.  The 
motor  is  supported  in  a  twin  cradle  joining  the  side-members 
of  the  frame,  each  provided  with  a  keep.  The  motor  is  an 
8-h.p.  B.T.H.  machine  of  8.5  volts,  and  is  capable  of  standmg 
a  300  per  cent,  overload.  The  armature  is  supported  in  roller 
bearings  at  the  front  end  and  ball  bearings  at  the  rear.  The 
speed  is  1,050  r.p.m.  at  70  amperes.  The  battery  consists  of 
44  Ironclad  Exide  cells  carried  in  two  trays  provided  with 
rollers  and  supported  under  the  centre  of  the  chassis  frame, 
so  that  the  trays  can  be  run  out  with  ease.  The  battery  case 
is  supported  by  four  double  vibration  dampers  or  buffers. 
The  upper  support  the  load,  while  the  lower  take  the  re- 
bounds.   This  feature  is  quite  an  unusual  one. 

The  controller  is  of  the  drum  type,  and  permits  five  speeds 
forward  and  two  reverse.  It  gives  a  .«eries-parallel  control 
with  split-field  winding.  The  top  speed  is  provided  with  a 
diver_'«r  with  the  fields  in  parallel.  The  '■  dead-man  con- 
trol "  takes  the  form  of  a  small  pedal,  and  in  order  to  keep 
the  machine  in  motion  this  pedal  must  be  depressed.  If 
released  it  at  once  breaks  the  circuit  through  a  contactor  of 
the  same  type  as  those  used  on  the  Di.'strict  Railway  trains. 
Once  this  circuit  is  broken,  the  controller  handle  must  be 
brought  back  to  first-speed  position  before  a  restart  can  be 
made.  In  addition,  the  application  of  either  brake  also 
breaks  the  circuit.  .\n  interesting  point  about  the  con- 
troller is  that  all  the  wiring  is  in  solid  copper,  so  strong  that 
It  cannot  wear  or  vibrate.  The  current  from  the  batterv  is 
brought  through  a  main  fuse  before  it  passes  through  "the 
plug  circuit.  The  controller  circuit  plug  must  be  disconnected 
before  the  charge  plug  can  be  inserted.— Commercial  .1/otor. 

Proposed  International  Wireless  Exhibition A  commit- 
tee has  been  formed  for  the  organisation  of  an  International 
Exhibition  of  Wireless  Telegraphy  and  Telephony,  to  be  held 
at  Geneva  during  the  first  fortnight  in  April,  1923.— flcu<«r. 

Accident. — A  plumber's  labourer,  in  the  course  of  excava- 
tions at  Glasgow,  was  cutting  through  some  brick-work  when 
his  chisel  cut  into  a  high-voltage  cable  and  he  was  burned 
about  the  face  and  arms. 

The  Earth's  Surface  Charge — The  subject  of  the  geo- 
physical discussion  at  Burlington  House  on  October  25th 
was  how  the  electrical  charge  on  the  earth's  surface  is  main- 
tained. Dr.  Simpson,  director  of  the  Meteorological  Office, 
opened  the  discussion,  says  the  Morning  Post.  The  surface 
of  the  earth  in  fine  weather  always  shows  a  negative  charge, 
s<j  that  the  earth  air  current  is  positive  and  of  the  order  of 
150  volts  per  metre.  This  charge  lo.«es  15  per  cent,  per 
ininute,  and  yet  it  is  nearly  constant.  Dr.  Simpson  men- 
tioned that  the  resistance  of  one  inch  of  atmosphere  to  the 
electrical  discharge  is  equal  to  that  of  a  copper  bar  reaching 
twenty  times  the  distance  from  the  earth  to  the  star 
.\rcturus  and  back. 

The  current  must  travel  either  by  convection  or  turbulence. 
If  the  former, .  then  all  the  charge  would  leak  away  in  the 
first  90  metres;  but  it  is  known  to  be  nearly  the  same  at 
6,fW  metres  from  upper  air  observations,  so  that  convection 
is  ruled  out.  If  it  travels  by  turbulence,  then  the  turbulence 
required  is  equal  to  that  caused  by  a  verv  high  wind  over  a 
forest,  and  i?ertainly  this  is  too  high  a'valae  for  ordinary 
conditions. 

Another  suggestion  is  that  the  earth  is  bombarded,  either 
from  the  air  or  sun  or  space,  by  negative  electrons.  But 
even  if  these  travelled  with  the  velocity  of  light,  it  would 
require  80  000  to  fall  on  each  square  centimetre  (0.15  sq.  in.) 
per  second,  and  the  actual  observed  number  is  only  five  per 
second,  and  less  in  the  Polar  regions. 

The  only  remaining  ther.ry  is  a  new  one  bv  Mr.  C.  T.  R. 
\yilson,  who  siiggosts  that  Ir.rnl  thunder  clouds,  which  may  be 
either  of  positive  or  nepativ<>  polarity,  may  provide  a  .sufficient 
cnrrent  if  certains  assumptions  are  made,  the  chief  of  which 
ig  the  existence  of  the  Heavirade  laver. 


Dr.  Chree  thought  that  as  many  revolutionary  ideas  were 
being  considered  by  physicists,  the  assumption  that  positive 
and  negative  charges  must  always  be  produced  at  the  same 
rate  might  be  abandoned,  and  the  negative  charge  on  the 
ground  be  .supplied  from  below.  He  wished,  tierefore,  to 
press  for  more  observations  of  earth  currents  and  other  data 
bearing  on  the  subject  before  discussing  any  more  theories. 

The     Electro-Harmonic     Society.  —  The    next     concert 

(ladies'  night)  will  be  held  in  the  Caxton  Hall,  Westminster, 
on  Tuesday,  November  14th,  commencing  at  8  p.m.  Mr. 
Frank  Gill  (President  of  the  Institution  of  Electrical  Engi- 
neers) will  take  the  chair.  The  artistes  engaged  are  :  Miss 
Sophie_  Rolands,  soprano;  Miss  Violet  Openshaw,  contralto; 
Mr.  Walter  Glynne,  tenor;  Mr.  Tom  Kinniburgh,  bass;  Miss 
Evelyn  May,  violinist ;  Mr.  George  Ellis,  humour  and 
philosophy;  Miss  Winnie  Vaughan,  in  humorous  songs  at 
the  piano  by  herself  and  Mr.  Roland  Merry;  Mr.  Bernard 
Flanders,  solo  pianoforte. 

Lectures. — Mr.  H.  C.  Wheat,  chief  illuminating  engineer 
to  the  British  Thomson -Houston  Co.,  Ltd.,  lectured  on 
November  3rd  on  "  -Artificial  Illumination  of  Buildings," 
under  the  auspices  of  the  Royal  Technical  College  Archi- 
tectural Craftsmen's  Society,  Glasgow.  Mr.  W'heat 
classified  Lighting  systems,  and  gave  the  general  rules  to  be 
observed.  Reference  was  made  to  the  human  eye  and  the 
effect  of  glare,  and  intrinsic  brilliancy  was  explained.  In 
dealing  with  lighting  in  relation  to  architecture,  he  treated  of 
fittings  and  illumination  without  visible  fittings.  By  means 
of  lantern  views,  he  showed  results  secured  in  practice. 

"  Water  Power  in  the  Highlands  "  was  the  subject  of  a 
lecture  delivered  by  Professor  Magnus  Maclean,  D.Sc.  to 
the  Scottish  Engineers'  Association  on  October  26th.  The 
lecturer  described  some  of  the  power  undertakings  already 
in  existence,  including  those  at  Foyers  and  Kinlochleven, 
and  also  dealt  with  schemes  that  were  materialising  at 
present,  particularly  the  I.ochaber  and  the  Grampian  under- 
takings. The  lecture  was  illustrated  by  references  to  several 
small  schemes  where  water-power  was  utilised  without 
battery  or  other  storage  for  lighting  large  houses  and 
for  driving  motors  for  farm  purposes. 

Appointments  Vacant. — Plumber-jointer,  for  the  Hackney 

Corporation  electricity  department;  plumber-jointer  (78s.  4d.), 
for  the  Loughborough  Corporation  electricity  department. 
(See  our  advertisement  pages  to-day.) 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers. — On  November  2nu 
the  first  meeting  of  the  1922-23  session  was  opened  by  Mr. 
J.  S.  Hightield,  retiiing  president,  presenting  the  premaims, 
prizes,  and  scholarships  that  had  been  awarded  during  the 
past  session,  in  the  presence  of  a  large  gathering.  The  chair- 
man then  read  a  message  of  greeting  trom  tbe  ISociety  of 
Electricians,  France,  and  announced  that  the  Institution  of 
Mechanical  Engineers  had  invited  members  of  the  l.E.E.  to 
attend  on  November  17th  the  adjourned  discussion  on  Sir 
V.  L.  Raven's  paper  on  "  Electric  Locomotives  "  (see  Elec- 
trical Review,  August  25th,  1922,  p.  284).  Mr.  Hightield 
then  vacated  the  chair  and  the  new  president  (Mr.  F.  Gill) 
called  on  Mr.  Roger  T.  Smith  to  propose  a  vote  of  thanks  to 
the  past  president,  which  was  seconded  by  Mr.  LI.  B.  Atkin- 
son and  passed  with  acclamation.  Mr.  Gill  then  read  his 
inaugural  address,  which  is  abstracted  elsewhere  in  this 
issue,  for  which,  on  the  motion  of  Sir  John  Snell,  seconded 
by  Sir  Richard  Glazebrook,  he  was  heartily  thanked. 

Preceding  the  ordinary  meeting  of  the  In.'.titution  on  Nov- 
ember'16th,  Mr.  R.  Webb  (graduate)  will  give,  on  behalf  of 
the  president,  a  demonstration  of  cathode  ray  oscillations 
from  5.15  to  5.45  p.m. 

Western  Cbntee. — .i^t  Cardiff,  on  November  6th.  despite  in- 
clement weather,  Mr.  F.  Tremain  had  the  satisfaction  of  pre- 
siding over  a  large  attendgnce.  The  membership  report,  pre- 
Bcnted  by  the  hon.  .secretary,  showed  a  net  total  of  exactly 
500,  being  a  slight  decrease  since  the  previous  report;  four 
new  members  of  various  grade  had  been  enrolled  since  th<» 
last  meeting,  but  11  members  had  been  transferred  to 
other  Centres,  thus  although  the  actual  niembcrship  had  ck'- 
clined,  a  8t<>ady  increase,  was  rpporti'd.  The.  paper  di.«oiis.sed 
was  entitled  "The  Interconnection  of  a.r.  Power  Stations." 
which  was  read  liy  the  joint  authors,  Mr.  .1.  B.  Palmer  and 
Mr.  L.  Romero.  The  paper  was  illustrati'd  with  lantern  slides 
of  a.  descriptive  nature,  and  the  subsequent  discussion  wa." 
candid  and  very  sustained,  and  elicited  contributions  from 
Messrs.  Chamen,  Morley-New,  Fidoe,  Nairn,  Idris,  Jones, 
Holley.  J.  H.  Thomas,  .Jenkins,  C.  T.  Allan,  Prof.  Bacon,  and 
Major  E.   I.   David. 

Liverpool  Sdb-Centre. — The  opening  meeting  of  the  1922- 
23  session  of  this  Sub-Centre  of  the  North-Western  Centre 
took  place  on  November  6th  at  Liverpool.  Mr.  Welbourn 
deUvered  his  Chairman's  addre.ss,  which  was  illustrated  with 
lantern  elides.  The  address  in  the  main  covered  a  detailed 
account  of  his  recent  visit  to  Canada  and  the  United  States  of 
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America,  outliuing  the  recent  du'vulupLueiits  in  telepbony,  elec- 
tricity supply,  li.p.  trauiunissiun  schemes,  and  railway  electri- 
fication. Mr.  Barnard  (Cliaijinau.  IS'.W.  Centre]  supported 
Mr.  Welbouru,  and  addressed  the  meeting  on  the  udvautayes 
of  the  Institution  to  its  members,  its  wonderful  growth  of 
recent  years,  and  the  work  local  Centres  and  Sub-Centres 
could  do  in  maintaining  it  and  adding  to  its  usefulness.  The 
meeting  was  well  attended. 

ScoTTi.SH  Centbe.— The  annual  report  of  the  com- 
mittee for  the  1921-22  session  shows  that  the  general 
meetings  numbered  seven,  with  fair  attendances  and 
a  display  of  interest.  It  was  gratifying  to  notice  the 
improvement  in  the  discussions.  The  meeting  at  Dundee 
was  again  specially  interesting.  As  formerly,  many  of  the 
visitors  siient  the  Saturday  following  on  the  golf  course  at 
Carnoustie.  These  visits  of  the  Centre  to  Dundee  may  now 
be  considered  as  annual  events.  Both  the  smoking  concert 
and  dinner  were  well  attended,  and  regarding  the  summer 
meeting  of  the  Institution,  which  took  place  in  the  territory 
of  the  Scottish  Centre,  the  committee  has  been  much 
gratified  by  expressions  of  congratulation  and  thanks  from 
the  president  of  the  Institution,  and  visitors  from  all  parts  of 
the  counti7.  The  committee  regrets  to  put  on  record  the 
discontinuance  of  the  Aberdeen  Sub-Centre  on  account  of  the 
small  number  of  members  in  that  district.  Due  to  the 
initiative  of  Mr.  W.  P.  Mitchell,  it  is  exisected  that,  m 
addition  to  the  ordinary  meetings  of  the  Scottish  Centre,  one 
or  two  informal  meetings  will  be  held  in  Edinburgh  during 
the  current  session,  at  w-hich  lectures  will  be  dehvered.  This, 
it  is  confidently  hoped,  will  benefit  some  of  those  members 
who  findi  it  inconvenient  to  attend  the  Glasgow  meetings, 
and  a  local  sub-committee  is  dealing  with  the  matter,  in 
response  to  an  appeal  on  behalf  of  the  Benevolent  Fund, 
members  of  the  Scottish  Centre  subscribed  the  sum  of 
^181  18s.  lOd,  The  session  ended  with  a  total  membership  of 
(j21,  an  increase  of  54  on  the  lirevious  year,  and  the  average 
number   present   at  ordinary   meetinga  w'as   72. 

The  committee  has  published  a  new  edition  of  its 
booklet  containing  a  full  list  of  the  members  of  the 
Centre,  the  Institution's  rules,  names  of  officers,  Szc.  The 
programme  includes  the  following  arrangements: — November 
14th,  Chainnan's  (Mr.  A.  S.  Hampton's)  address;  November 
25th.  smoking  concert;  December  12th,  "  The  Possibihties  of 
Transmission  by  Underground  Cables  at  ItW.OOO/lSO.CXX) 
Volts,"  by  Major  A.  M.  Taylor;  .lanuary  9th,  1923,  "  Domestic 
Load  Building,"  by  Mr.  \V.  A.  Gillott;  March  2nd,  dinner; 
April  10th,  annual  general  meeting;  the  subjects  for  ordinary 
meetings  to  be  held  on  February  13th,  March  13th,  and  April 
10th  and  27th  will  be  announced  later. 

Students'  Section. — The  annual  report  for  the  1921-22 
session  show  that  the  meetings  numbered  10  and  were 
well  attended,  the  average  number  present  being  30. 
This  is  a  small  decrease  on  the  previous  session,  but,  con- 
sidering the  extended  programme,  is  very  satisfactory.  The 
success  of  the  smokicg  concert,  the  first  social  function, 
should  warrant  its  continuance  as  an   annual  event. 

Dundee  Sub-Centee. — The  annual  report  of  the  committee 
for  1921-22  shows  that  the  membership  at  the  close  of  the 
session  was  51,  and  the  average  number  present  at  ordinary 
meetings   was   17;    the   meetings    numbered   seven. 

The  following  is  the  session's  programme  ; — December 
14th,  "Automatic  Protective  Gear,"  by  Mr.  A.  E.  McCoU; 
January  11th,  1923,  "  A  Modern  C.B.  Telephone  Exchange," 
by  Messrs.  E.  J.  Lawson  and  S.  D.  Cawood;  February  8th, 
"  High -Voltage  Transmission  by  Underground  Cables,"  by 
Major  A.  M.  Taylor;  March  8th,  "  Hydro-Electric  Schemes, 
by  Mr.  H.  Richardson. 

North-Eastern  Centre. — Students'  Section. — The  second 
general  meeting  was  held  at  Newcastle  on  November 
3rd,  when  Mr.  E.  J.  AlLman  (Student)  read  a  paper  on  "  The 
Purification  of  Oils."  A  ^ery  interesting  discuesion  followed. 
Mr.  W.  N.  KiLner  was  in  the  chair. 

North-Western  Centre. — The  following  arrangements  have 
been  made  for  the  present  session  : — December  12th,  informal 
discuseion  on  "  Low-  and  Medium-Tension  Industrial  Wiring," 
to  be  opened  by  Mr.  J.  Frith;  January  9tb,  1923.  "  Electricity 
in  the  Home,"  by  Mr.  J.  W.  Beauchamp  (ladies  invited); 
January  23rd,  "Works  Production,"  by  Mr.  G.  H.  Nelson; 
February  6th,  informal  discussion  on  "  Power  Circuit  Inter- 
ference with  Telegraphs  and  Telephones,"  to  be  opened  by  Mr. 
S.  0.  Bartholomew  ;  February  20th,  subject  to  be  announced 
later;  February  23rd,  annual  dinper;  March  6th,  popular 
lecture;  March  20th,  subject  to  be  announced  later;  April  10th, 
annual  general  meeting. 

Institution  of  Mechanical  Engineers. — Professor  H.  S. 
Hele-Shaw.  D.Sc,  F.R.S..  delivered  his  presidential  address 
on  October  20th.  He  referred  to  the  fact  that  this  year  was 
the  75th  of  the  Institution's  existence,  and  reviewed  its  work 
during  that  long  period,  especially  mentioning  its  educational 
activities.  The  high  standard  required  to  be  attained  by 
aspirants  to  membership  had  resulted  in  the  official  recogni- 
tion by  many  Government  departments  of  the  value  of  mem- 
bership. Referring  to  future  prospects,  the  president  said  that 
it  was  expected  to  establish  further  provincial  branche.i  sliortly. 
He  outlined  the  session's  programme,  which  included  papers 
!  and  discussions  on  electric  locomotives,  boiler  efficiency,  the 
economics  of  plant  purchase,  th«  inspection  of  engineering 
niaterial,  and  other  subject*  of  interest  alike  to  electric*!  and 


niL-chanical  engineer*.  A  larye  part  of  the  ttddreiji  v.u. 
dcvotad  to  a  couiiideratiou  of  tlie  British  jjatent  system.  Aftti 
pointing  out  that  a  great  many  patents  were  graiited  for  uac- 
Jess  or  impracticable  inventions,  Prof.  Hele-Sbaw  advocated 
a  number  of  amendments,  including  cheap  short-term  patents 
for  improvements,  and  methods  of  simplifying  the  present  pro- 
ccilure  to  prevent  htigation. 

Institution  ol  Production  Engineers. — .\t  the  general 
meeting  to  be  held  on  November  21th,  at  the  Engineers^  Club. 
Mr.  G.  Hey,  member  of  Council,  managmg  director  ol 
Messrs.  Jigs,  Ltd.,  will  read  a  paper  dealing  with  "Standardi- 
sation." 

Blrmingbam  and  District  Electric  Club.— Before  the  read- 
ing of  Mr.  Unwiu's  paper  on  alternating  current  apparatus 
to-night  members  of  the  club  will  pay  an  afternoon  visit  to 
the  works  of  the  General  Electric  Co.,  Ltd.,  and  the  Magnet 
Club.  The  party  will  proceed  direct  from  the  works  to  the 
Grand  Hotel,   Bu-miugham,  for  the  discussion. 

Society  ol  Technical  Engineers.— The  Bristol  Branch 
Council  has  arranged  the  loUowing  meetings ;— November 
24th,  7.15  p.m.,  whist  drive  at  the  Grand  Hotel,  Bristol  (open 
to  niembers  and  friends,  including  ladies) ;  December  1st, 
meeting,  to  be  addressed  by  Mr.  Norman  Wyld,  the  general 
secretary  of  the   Society. 

Questions  to  Candidates. — The  Society  of  Technical 
Engineers  has  draw^n  up  a  hst  of  questions  to  be  put  to  Par- 
liamentary candidates.  These  relate  to  the  representation  of 
administrative  and  technical  workers  upon  bodies  dealing  with 
industrial  questions,  unemplojinent  insurance,  and  super- 
annuation schemes.  One  of  the  questions  is:  "Are  you  in 
favour  of  an  attempt  to  arrange  that  the  cost  of  unemploy- 
ment insurance  of  manual  workers  within  an  industry  shall 
fall  partly  on  that  industry,  so  that  there  will  be  a  stimulus 
to  regulate  output  in  such  a  way  that  unemployment  will  be 
more  uniform  than  hitherto'?  " 

Ahinchester  Association  ol  Engineers. — .At  the  Manches- 
ter College  of  Technology,  on  November  3rd,  before  a  meetmg 
of  the  Association,  to  which  members  of  the  local  branches 
of  the  Institutions  of  Civil,  Mechanical,  and  Electrical 
Engineers  had  been  invited,  Mr.  A.  P.  M.  Fleming,  the  head 
of  the  research  department  of  the  Metropolitan-^'ickers  Elec- 
trical Co.,  Ltd.,  lectured  on  "  Radio  Telephony,  with  Special 
Reference  to  Broadcasting." 

In  his  introductory  remarks  Mr.  Fleming  referred  to 
various  methods  of  signaihng  through  space,  and  proceeded 
to  explain  how  radio  signals  were  transmitted.  Pictures  of 
broadcasting  stations  and  studios,  and  of  the  apparatus  em- 
ployed, were  thrown  upon  the  screen.  Most  of  the  evening, 
however,  was  occupied  by  an  experimental  demonstration. 
A  programme  of  music,  vocal  and  instrumental,  at  first  hand 
or  by  gramophone  reproduction  was  broadcast  from  the  Met- 
ropolitan-Vickers'  works  at  Trafford  Park.  The  power  used  was 
slightly  over  one  kilowatt  and  the  wave-length  was  382 
metres.  In  every  case  the  items  were  received  in  then- 
entirety  and  with  a  naturalness  of  tone  equal  to  any  gramo- 
phone reproduction.  Sometimes  the  reproduction  was 
attended  with  frictional  noises  varying  in  intensity,  and  Mr. 
Fleming  explained  that  this  was  mainly  due  to  running 
machinery  and  other  accidental  sounds  in  the  immediate 
vicinity  of  the  college.  At  present  this  trouble  could  not 
be  altogether  avoided.  They  were  compelled  to  use  a  "  loud 
speaker,"  which  magnified  things  that  were  not  wanted.  It 
was  a  very  great  problem  to  fill  a  ball  with  a  good  reproduc- 
tion that  did  not  suffer  some  distortion ;  but  in  one's  own 
drawing  room  one  could  use  either  a  "  loud  speaker,"  which 
did  not  need  to  be  of  anything  like  equal  magnitude,  or  the 
ordinary  head  'phone,  which  gave  a  lemarkably  good  and 
true  reproduction.  The  transmission  sent  out  that  evening 
might  be  picked  up  all  over  England.  In  the  last  few  days 
such  signals  had  been  picked  up  in  the  Channel  Islands  and 
near  Dingwall,  in  Scotland.  He  was  afraid  there  had  been 
a  good  deal  of  very  tall  talk  about  the  ranges  at  which  wire- 
less messages  could  be  received,  but  the  instances  he  had 
mentioned  were  actually  verified.  In  the  Southern  States, 
where  the  smaller  churches  were  too  poor  to  maintain  a 
regular  minister,  loud-speaking  instruments  were  being 
installed,  and  the  complete  service  was  picked  up  from  the 
broadcasting  station.  Probably  there  were  now  in  .America 
some  3,000,000  receiving  sets.  The  crystal  detector  type  was 
extremely  good  for  its  range,  but  the  range  was  short.  He 
had  known  it  act  perfectly  well  over  a  range  of  40  miles,  but 
from  15  to  ^  miles  was  more  nearly  the  right  figure.  For 
longer  ranges  one  should  use  a  valve  detector  with  an 
amplifier. 

Chelmsford  Engineering  Society. — On  October  26th,  Mr. 
W.  A.  Tookey.  RLI.Meoh.E.,  delivered  a  lantern  lecture  on 
"  Modern  Oil  Engines."  Mr.  Tookey  pointed  out  that  earlv 
types  of  oil  engines  ran  on  lighter  oils,  such  as  kerosene  and 
paraffin,  but  as  these  engines  became  popular  and  the 
demand  for  light  oils  increased,  prices  increased  also. 
Engineers  then  turned  their  attention  to  constructing  an 
engine  to  use  the  heavier  oils,  for  which  there  was  little 
demand.  The  modern  cold-starting  oil  engine  was  the  result. 
The  lecturer  showed  slides  illustrating  the  late.<t  designs  In- 
various  makers.  The  formation  of  the  combustion  chamber 
^\'as  the  principal  feature.  In  the  discussion  which  followed 
Mr.  Tookey  stated  that  the  lowest  consumption  of  oil  yet 
obtained  wtt  .886  lb.  of  oil  per  b.h.p.-hour. 
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Oil  November  iuJ  Mr.  J.  G.  NViddowson  (director  of  the 
Apes  Steel  Co.,  Ltd.)  read  a  paper  on  "  The  Effect  of  Heat 
Treatment  on  the  Micro-Structure  of  Steel."  The  author 
laid  great  stress  on  the  need  for  the  user  of  steel  to  adhere 
rigidly  to  the  instructions  for  heat  treatment  given  by  the 
maJters,  since  a  very  great  difference  might  be  elfected  in  the 
steel   by   only  o  slight   variation  of   the   treatment. 

National  Association  of  Supervising  Electricians. — As  a 
eign  of  progress,  attention  may  be  drawn  to  the  removal  of 
the  above  Association  to  new  oiScos.  After  November  10th, 
the  new  address  will  be  82,  Victoria  Street,  S.W.  1,  and  the 
new  telephone  number  :   ^"ictoria  '2290. 

Electrical  Power  Engineers'  Association. — .A  lecture, 
arranged  by  the  Southern  Divisional  Council  of  the  Associa- 
tion, entitled  '"  The  Scope  of  Publicity  in  a  Public  Service," 
will  be  delivered  by  Mr.  J.  \V.  Beauchamp,  M.I.E.E.  (Elec- 
trical Development  Association)  at  the  Institution  of  Electrical 
Engineers  on  December  1st.  The  Council  extends  a  cordial 
invitation  to  readers  to  be  present  at  this  as  well  as  any 
bubsequeut  lectures  on  matters  connected  w'ith  the  electricity 
biipply  iiulu.^try  arranged  by   the  Association. 

Institution  of  .4utomobile  Engineers. — .-M  a  meeting  of 
the  Institution  of  Automobile  Engineers,  on  November  7th, 
Mr.  J.  D.  Morgan,  M.Sc.  read  an  interesting  paper  on  "The 
Duty  of  High-Tension  Ignition  Apparatus,"  and  dealt  very 
thoroughly  with  the  subject,  among  the  points  touched  upon 
being  that  of  the  h.p.  spark  as  an  igniting  agent,  the  capacity 
moment  of  the  h.p.  spark,  and  plug  insulation  leakage.  In 
conclusion  he  contrasted  the  principal  characteristics  of  mag- 
neto, and  coil  and  battery  igmition,  each  of  \\'hich  he  con- 
sidered   was  capable  of   useful   service. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrieal  engineers,,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
ntovements.  

Mr.  William  Pearson,  who  is  chairman  of  the  East  Mid- 
land Sub-Centre  of  the  Institution  of  Electrical  Engineers, 
is  a  Manchester  man  by  birth,  education,  and  training.  He 
was  educated  at  the  Manchester  Grammar  School,  and  technical 
education  followed  at  the  Salford  Royal  Technical  Institute 
and  the  Manchester  School  of  Technology.  He  served  his 
apprenticeship  with  Messrs.  Mather  &  Piatt,  Ltd.,  at  the 
Salford   Ironworks,  and  remained  with   the  firm  until  Febru- 


Mr.  William  Peahso.n, 
Chairman  of  the  East  Midland  Sub-Contre 


.f  tlie  I.E.E. 


ary,  1910,  when  he  joined  the  Brush  Electrical  Engineering 
Co.,  Ltd.,  at  its  Falcon  Workn.  Ijougliborough.  Early  m 
1914  he  became  chief  of  the  Estimating  Department  there,  and 
he  still  occupies  that  post.  He  became  an  Associate  Member 
of  the  Institution  of  Electrical  Kugineers  in  IlJlO,  and  was  a 
member  of  the  Coimiiittee  of  tbe  Sfiuth  Midland  Centre  in 
1919-1920.  He  has  been  a  member  of  the  Committee  of  the 
Enst  Midland  Sub-Centre  since  it.-;  formation  two  years  ago. 
Ml!.   T.    Baxe.M'ALK,  ref^ident  engineer  of  the  Stuart  Street 


power  station  of  the  Manchester  Corporation,  has  been  trans- 
leiTed  to  Barton  power  station  to  till  the  position  of  resident 
engineer,  at  his  present  salary.  Mb.  A.  L.  Ldnn,  assistant 
resident  engineer,  Stuart  Street  power  station,  has  been 
appointed  resident  engineer  at  Stuart  Street  at  the  salary 
prescribed  by  the  N.J.B.  schedule  (at  present  the  inclusive 
tigure  is  ^688),  subject  to  the  cost-of-living  adjustment  from 
time  to  time. 

Hastings  Town  Council  has  appointed  Mr.  A.  J.  Ryan,  who 
has  been  chief  assistant  electrical  engineer  since  1913,  as 
deputy  borough   electrical  engineer. 

Mk.  Ernest  K.aye  has  severed  his  connection  with  the 
Enheld  Ediswan  Cable  Works,  Ltd.,  as  wire  mill  manager, 
and  has  commenced  business  as  a  wire  manufacturer  at 
Perseverance  Wire  Mills,  Queensway,  Ponders  End,  in  con- 
junction with  his  brother,  Mr.  Edgar  Kaye.  Upon  leaving 
the  Enheld  Ediswan  Co.  he  was  presented  with  a  silver 
hunter  watch  and  a  case  of  pipes.  The  presentation  was 
made  by  Mr.  A.  V.  Downton,  technical  director. 

Senatore  Marconi,  who  has  been  suffering  from  a  mild 
attack  of  inllueuza,  complicated  by  bronchial  catarrh,  is  now 
well  on  the  way  towards  recovery. 

Mr.  S.  R.  Mellonie  has  resigned  his  position  as  Engineer- 
in-charge  of  Design  with  the  Admiralty  at  Portsmouth  in 
order  to  take  up  a  position  as  switchgear  engineer  at  the 
Ti-afford  Park  works  of  the  Metropolitan-Vickers  Electrical 
Co.,  Ltd.  He  is  thus  returning  to  Manchester  after  spending 
three  years  in  I^ondon  with  Messrs.  Geipel  &  Co.,  and  four 
years  on  Tyneside  with  Messrs.  A.  Reyroile  &  Co.,  Ltd.,  and 
Messrs.  .1.  H.  Holmes  &  Co. 

Mr.  R.  L.  Wedgwood,  general  manager  of  the  N.E.  Rail- 
way, has  been  appointed  to  be  chief  general  manager  of  the 
Eastern  Group  of  Railways. 

The  Commonwealth  Engineer  announces  that  Mr.  A.  Gavev, 
of  the  New  Zealand  public  works  department,  who  for  the 
past  18  months  has  been  in  charge  of  the  Lake  Coleridge 
hydro-electricity  installation,  has  taken  up  a  position  in 
Wellington  in  connection  with  the  hydro-electric  installation 
under  construction  at  Mangahao.  Mr.  R.  G.  McGibbon,  who 
was  in  charge  under  Mr.  Gavey,  has  taken  over  the  duties 
at  Lake  Coleridge.  Mr.  A.  S.  Herbert,  formerly  general 
manager  of  Messrs.  Siemens  Bros.,  has  returned  to  .Australia, 
and  is  associated  with  the  English  Electric  Co.  Mr.  A.  J. 
Bradshaw,  of  Sydney,  has  been  appointed  to  the  position  of 
assistant  electrical  engineer  with  the  City  Council  of  Launces- 
ton,  Tas.  The  resignation  of  Mr.  R.  Woof,  povver-housc 
superintendent,  Sydney  electricity  supply,  as  from  March 
next,  has  been  accepted,  and  the  Council  has  appointed  Mn. 
A.  J.  Wilson,  assistant  superintendent,  to  the  position. 

Dr.  .1.  F.  Crowley,  who  has  recently  severed  his  connection 
with  the  English  Electric  Co.,  was  on  Tuesday  last  presented 
with  a  mahogany  clock  as  a  mark  of  esteem.  The  presentation 
was  made  by  Mr.  P.  J.  Pybus,  C.B.E.,  managing  director,  on 
behalf   of  Dr.   Crowley's  friends   and    colleagues. 

We  regret  to  learn  that  Mr.  Edward  Manville  is  too  ill  to 
take  part  ixjrsonally  in  the  election  at  Coventry,  where  be  i^5 
the  Conservative  candidate. 

Obituary.— Mb.  E.  Durford.— The  death  is  announced  of 
Mr.  Edward  Durford,  chairman  of  the  directors  of  the  I,udlow 
(Salop.)  Electric  Co.,  Ltd.    He   was  66  years  of  age. 

Will._Xhe  late  Mr.  Lionel  G.  Robinson,  a  director  of  tb- 
Underground  Electric  Railways  Co.,  of  London,  Ltd.,  left 
i;2:«i.332  gross  and  £133,952  net  per.sonalty. 


NEW     COMPANIES     REGISTERED. 


Harris    &    Russell,    Ltd.    (185,312).— Private    company. 

RfUisUTcd   October    27th.    Ciipital.   £100    in    fl  sh.ires.    To  oxperimcnt   with, 
n,„ni.f.i<.i..|..-.  .-ind  dcveloD  methods  and  means  of  lighting,  heatini!,  and  ignition. 


and  develop  method 
j>ri>du<:e  and  destroy  gases,  prodi 
or  mechanical  means,  and  to  i 
product,s  and  waste  material,  &c 
(ireat  Chapel  S..ecl,  W.l,  precii 
Kisf.    Brixton,    S.W.2,    electrical 


.^  of  lighting,  healing,  and  ignil 

e  neutralising  effects  by  electrical,  chemical. 

10,    manufacture,    and    turn    to    account    hj- 

The  first  directors  are:— A.    I"..   Harris,    l.'i. 

iS   metals   refiner;   J.  J.   Russell,  17.  Trinity 

Qualification  :  £25.     Remun 


npany 


Registered  office  :  3.  Percy  Street,  Tottenham  Co 


Chaplin   Bros.    (Birmingham),    Ltd.    (18o,304).— Private 

,ompanv  Registered  October  27llT.  Capilal.  £3.000  in  £1  sh.-ires.  To  tak.- 
r.ver  the  business  of  a  wire  drawer  and  manufacturer  of  dynamo  brushes  car. 
rird  on  by  K.  J.  Chaplin  at  229-233,  Park  Lane.  .-Vston,  Uirmingham,  as 
•■  Chaplin  Bros."  The  permanent  directors  are—!-.  J.  Chaplm,  Nateby 
lodge'  Vesev    Road,    Wvlde  Green,   Sutton   Coldlield    (chairman  ;.nd   m.naging 


Mirrctor);     Mrs.    M.    M.   ChaplinV  Nileby   Lodge    Vesey    Ro;.<^    Wyld 
Colilfi.ld.      Oualificalion  :  f.W     shares.      Registered    ofti 
-      -ngh 


Su 


233.    Park 


F.  W.  Ames,  Ltd.  (185,335).— Private  company.  Regis- 
tered Oclob-r  28th.  Capital,  £3,000  in  £1  shares.  To  take  over  the  business 
111  eloctrical  engineers  and  contractors  carried  on  by  F.  W.  Ames  and  h. 
Hollinghurst  at  Long  Eaton,  Derby,  as  "  Ames  &  Co."  The  permanent 
directors  are :— F.  \V.  Ames,  4,  York  Road,  Long  Eatqn  (chairman  .nd 
managing  director);  F.  Hollinghurst,  9,  George  Avenue,  f..ong  Eaton;  T.  K. 
Wallis,  "  Inver  Garry."  Briar  Gate,  Long  Eaton.  Qualification  :  250  shares. 
Solicitor  :  H.    I..    Jackson. 

British      Radio      Wireless     Manufacturing     Co.,      Ltd. 

(185  455).— Private  company.  Registered  November  2rid.  Capital,  £2,000  in 
£1  shares  To  carry  on  the  busine«5  of  manufacturers  of,  and  dealers  in 
wireless  sets,  machines,  or  other  wireless  apparatus,  loud-speaking  trumpets, 
cabinets,  and  wirelets  furniture,  aerial  masts  arid  accessories,  &c.  Phe  sub- 
«:ribers  (-ach  with  one  share,  are  :-W  G.  Hollister  6Ia,  Minories  E.l. 
clerk:  Miss  G.  C.  Cadogan,  39,  Wakehurst  Road.  Wandsworth  Common, 
S.W.ll.  First  directors  to  b.  appointed  by  subscribers.  Qua  il^calion  :  £100. 
Remuneration,  as  fixed  hv  the  company.  Solicitor:  K.  K.  Barlletl,  1112,  Fen. 
church    Street,   E.C.3. 
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(jilbert  Austin,  Ltd.   (12,420).— Private  company.     Regis- 

tiiiJ  iNoveiiibcr  1.1.  Capilal,  iiU.OOO  m  •JU.UUU  prcl.  aiij  M,l)<i\l  ord.  ol  Ml 
■  iLh.  To  lairy  on  the  business  o(  electrical,  nicchiinical,  heating  and  vcnlila- 
iriU  ciisineers  and  contractors,  plumbers,  gashlterii,  4c.  The  lirst  directorj 
,:u:—'J.  Austin,  10,  Calderwood  Koad,  Newlands,  Glasyow,  electrical  en(jineeri 
U  .  Manson,  Junr,,  IS,  Lsslemonl  Koad,  tdinburi;h,  electrical  engineer. 
Secretary:   W.    Manson.    Junr.     Solicitors :  A.    F.    Hanulton    i    Callander. 

H.     AV.     Sullivan,     Ltd.     (185,364).— Private    company. 

Kryiitereii  October  30Ih.  Capital,  i:2U,U00  in  ill  shares.  To  take  over  the 
liusiness  o(  an  electrical  engineer  and  nianulacturer  ol  electrical  and  other 
.,()|iaratus,  4c.,  carried  on  by  H.  W.  bullivan  at  Winchester  House,  Old  Droad 
L.C.  The  subscribers  (each  with  one  share)  are  :— H.  VV.  Sullivan, 
engineer;  C.  D.  M«lley,  3ti, 
"s  permanent  govern- 
Uotted  to  him  under 
alion.     Registered 


L.ingham    Hotel,    VV.t,  electrical   and   telegraph 
Lincoln's  Inn    Fields,    W.C.   solicitor.     H.    W.    Sulli\ 
ing    director,   subject    to    holding   £10,000   of    the  shai 
purchase     agreement,     with    iT,OOU    per    annum    as 
..Dice;   Winchester   House,  Old   Broad    Street,  E.C. 


Tingey     Wireless,      Ltd.     (185,379).— Private     company. 

RegistereJ  October  30th.  Capital,  £10,000  in  £1  shares.  To  carry  on  the 
huiineis  ui  a  wireless  .ind  electrical  engineer  and  manufacturer  as  formerly 
,., fried  on  by  VV.  R.  H.  Tingey  at  92,  Queen  Street,  Hanunersmilh,  W.,  and 
-Kewhere.  The  first  directors  are  :— W.  S.  Nathan,  C.M.G.  (chairman),  3a, 
li.lhill  Street,  Westminster,  S.W. ;  W.  R.  H.  Tingey,  H,  Leinsler  Gardens, 
llvde  Park,  W.2  (both  permanent,  subject  to  holding  2,000  shares  each). 
Ju.illfication    ol    ordinary    directors,    £500.     Secretary  :  W.    Sutton.     Registered 


Hilice:  174,    Wardo 


StP 


VV. 


Holborn    Radio    Co.,   Ltd.   (185,366).— Private  company. 

K  -islered  October  30th.  Capital,  £1,000  in  £1  shares  (4.W  ordinary  ahd 
.,.<!  10  per  cent,  cumulative  preference).  To  adopt  an  agreement  with  C.  \V  . 
line,    A.     y.     Jaines,    and     J.    Deverell,    and     to    carry    on     the    business    of 

chanical    .md    electrical    engineers,    manufacturers    of    twHegraphic    and    tele- 

i-lHinic  apparatus,  &c.  The  first  directors  are  :— C.  W.  Hine,  119,  Farrant 
\venue,   Wood    Green,    N.22.    radio  engineer;    A.  V.    James,  30.   Elm    Grove. 

I  rouch    Hill,    N.8.   r.idio  engineer;     J.    Deverell.   15,    AmpthiU    .Square,    N.W.I. 

radio     engineer.     Qu.llification  :   £1.     Remuneration":  £200    per    annum.     Secre. 

lary  :   A.    V.  James.     Solicitors  :   Turner  &  Evans,   124,  Chanc.-ry    l.ane,  W.C.2. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Bell  Battery  Co.,  Ltd.— F.  R.  Wilcock,  of  1,  Great  Win- 

Chester  Street,  E.t-.,  was  appointed  receiver  on  October  20th,  under  pow.  i  s 
cttntained    in    debenture    dated    June    12th,    11122. 

North    Somerset   Electric   Supply    Co.,    Ltd. — Satisfaction 

in  lull  on  Oetober  ;ird,  1922,  ol  first  debentures,  daled  August  25th,  11117, 
securing  £5,000. 

Brighton  Lighting  and  Electrical  Engineering  Co.,  Ltd.— 

Mortgage  dated  October  12th,  1922,  to  secu.c  £1,000,  charged  on  10a,  10b,  :ind 
10c,  St.  Martin's  Place,  Brighton.  Holder:  Miss  S.  B.  Sers,  St.  Andrew^ 
House,  12,  Tavistock  Crescent,  Westbourne  Park,  W. 


CITY    NOTES. 


Auckland  Elec- 
tric Tramways 
Co.,  Ltd. 


The  report  for  the  .Vfur  t'luU'd  .liine 
llOth,  Ji)'22,  shows  that  the  revenue, 
tierived  muinly  from  lutereist  upon  the 
City  of  Auckland  Ctirporation  debentures, 
amounted  to  a;.5-2,U8f).  AU<t  providing 
for  all  expenses  chargeable  to  revenue,  including  j£il,H2'J  for 
debentui-e  interest  and  i'4,719  in  respect  of  income  tax  and 
corporation  prohts  tax,  thert^  is  a  balance  on  revenue  account 
of  i;H;3,'2(.)9,  making,  with  i;8,'191  brought  forward,  a  total  of 
±'41,7(1(1.  The  divideiul  on  the  jireference  sh;ire.4  to  June  last 
requires  ±'9,000,  and  the  directors  now  recoiumcnd  that  a 
dividend  be  paid  on  the  ordinary  shares  at  the  rate  of  oi  per 
cent,  for  tlu^  year  (free  of  income  tax),  retiuiring  ±'23.6'Jo, 
and  leaving  £9,07.")  to  he  carried  forward.  iJunng  the  year 
i'l:">.,'i;")a  (if  the  coiiiptiny's  first  mortgage  debenture  stock  was 
liiiught  and  cinu-ellcd,  the  average  cost  to  the  company  being 
appriixiiuatelv  92i  jvr  cent.  Since  the  close  of  the  year  a 
further  ,i"J,l'i'.KI  of  debenture  stock  has  been  purchased,  and 
±'i'il,9:i."i  Pluck  has  been  redeemed  by  ;tn  exchange  for  City 
of  .•\uckl;incl  ;Vi  per  cent,  ilebentures.  The  amount  of  deben- 
ture stock  now  outstaniling  has  thus  been  reduced  to 
4104.4S;i.  The  directors  are  of  opinion  that  the  time  has 
now  arrived  to  consider  the  winding-up  of  tlie  compiiny,  ami 
tliey  propose  to  take  a  favourable  opportunity  of  realising 
the"  assets  witli  :i  view  to  the  liquidation  of  the  compaiiv 
iind   tlie    distribution   of   Ihe   proceeds. 

;\t  tlie  :iiinu;il  meeting,  on  November 
Montevideo  1st.  the  channinn  (Vi.si'ount  St.  Pavids) 
Telephone  sjidke  of   the   complications   which   had   in- 

Co.,  Ltd.  lerfered  with   the  company's  working  dur- 

ing the  past  year.  The  company  h;iil 
offered  tn  sell  its  system  to  the  Urugiiiiyan  CJovornment  as  an 
alternative  to  the  Covernment's  instittiting  a  separate  service 
of  its  own.  and  in  .lune  ti  contract  was  signed.  In  Septem- 
ber, however,  the  company's  employes  struck  for  higher 
wages.  The  Ciovernment  theYi  stated  that  if  these  conces- 
sions were  mad(>  there  woulil  have  to  he  an  abatement  iu  the 
purchasK  price.  Owing  to  the  ;iction  of  the  municipality,  the 
companv  was  forced  to  concede  the  increased  wages,  but 
obtained,  at  the  same  time,  i)ermis6ion  to  increii.se  its  rates. 
.•\  ilisi>utc  had  arisen  as  to  the  power  of  the  TTruguayan 
Post  (^fliie  to  enter  into  snch  a  contract,  but  the  company 


had  been  assured  that  if  the  bhareholders  approved  the 
scheme,  u,  verdict  in  favour  of  the  contract  wouiu  be  oecure4 
iu  the  courts  of  law.  Accordingly  the  board  was  adopting 
this  course,  and  if  the  scheme  went  through,  the  shareholderii 
would  receive,  not  only  their  capital,  but  possibly  a  gixxl 
margm  as  well.  11  the  scheme  did  not  materialibe,  and  itiev 
were  deprived  of  their  undertaking,  the  available  asMet'g 
should  produce  about  13s.  in  the  £  for  the  sUareholders. 
The  report  and  accounts  were  adopted  and  a  subbequeut 
extraordinary  meeting  ratihed  the  agreement  with  the 
Uruguayan  Post  Office. 

The  report     submitted    to   the  ordinary 
French  meeting  of  the  Snriete  Color,  held  at  Lyons 

Companies.        on    Oct<iber  19th,     sho\\ed    net   profits    of 
'i'.2'7,431  fr.,  from  which,  after  making  pro- 
vision for  sinking  fund  and  reserve,  a  dividend  of  00  fr.  gross 
was  declared.    The  directors  stated   that  the  business  of  the 
company  continued  to  develop  favourably. 

In  agreement  with  the  powers  conferred  on  it  bv  the  extra- 
ordinary meeting  of  the  sharehoUlers  of  tlie  I'liio'n  d'Electri- 
cite,  held  on  June  -Mth  last,  the  Board  has  d.'iided  to  rais«; 
the  company's  capital  from  J'J(I.U(.KI,00(l  fr.  to  l.iO.lJOO.OK)  fr.  by 
the  issue  of  new  siiares  dating  from  January  Jst,  19'2'2. 

The  report  of  the  directors  of   the  .Vilge- 
The  Allgemeiae    meme    tlektrizitats     (;e8elisi.haft,    dealing 

Elektrizitats        with   l'.)2l-'^2,   states  that   the   year  was  to 

Gesellschaft.  be  judged  taking  into  consideration  the 
contlitions  created  through  the  deprecia* 
tion  of  money.  These  led  to  a  sale  turnover  representing 
milliards  in  paper  marks,  and  exceeding  by  many  times  that 
in  the  preceding  year.  The  stock  of  orders  in  paper  marks 
was  correspondingly  much  greater  than  at  the  beginning  of  the 
past  financial  year;  moreover,  the  volume  of  tlie  turnover 
also  considerably  increa.sed,  so  that  all  the  shops  were 
:ibundantly  provided  with  work,  and  the  number  ot  persons 
employed  was  correspondingly  augmented.  The  world's  re- 
quirements of  products  of  the  electrical  industry  proved  to 
be  very  great,  and  could  only  be  satisfied  under  long  terms 
of  delivery.  The  efficiency  of  labour  certainly  increased,  but 
it  still  remained  far  behind  the  pre-war  standard.  In 
the  meantime  the  decline  of  Cerman  currency  has 
made  terrible  progress,  and  tiny  outlook  was  prevented 
so  long  as  the  currency  had  to  be  brought  into  equihbrium. 
The  con.stantly  rising  prices  of  foreign  raw  materials  and  the 
continued  increases  in  the  wages  of  -staff  and  workmen  com- 
pulsorily  brought  about  advances  in  sale  prices,  with  a  sliding 
.scale  and  more  strict  conditions  of  payment.  .'Vdverse  conse- 
quences of  this  unsound  economy  for  industry  and  trade 
could  not  fail  to  appear,  and  the  unfavourable  situation  of 
the  money  market  served  to  increase  the  anxieties. 

Concerning  the  new  connections  established  by  the  com- 
pany, the  report  recalls  the  conclusion  of  a  community  of 
interests  with  the  Mix  &  Oenest  Co.,  the  participation  in 
the  M;vnsfeld  (copper)  Syndicate,  the  Hhemsh  Metal  Co.. 
and  the  Otavi  and  Aero  Union,  and  the  augmentation  in  the 
capital  of  the  Osram  Co.  In  adilition,  the  company  acquireil 
the  majority  of  the  shares  in  the  Hartung  Co.  in  order  to 
ensure  the  supply  of  grey  castings,  and  also  participateil  m 
the  capital  increa.ses  of  the  Bank  for  Electrical  Works,  the 
Felt<'n  ct  Guillcaume  Co.,  am)  the  tlerman  Shipbuilding 
Yard  Co..  of  Hamburg.  In  .Austria  the  company  was  in 
intimate  business  relations  with  the  .A.E.fi.  Union  Co.,  and 
had  a  corresponding  financial  interest  in  it.  and  this  brought 
about  co-operation  in  the  conversion  of  tiie  former  Austrian 
State  Arsenal  at  Wollersdorf  into  a  joint  economic  under- 
taking. It  is  further  mentioned  that  the  capital  augmenta- 
tion of  250  millions  of  marks  ilecided  upon  in  December. 
19'21,  had  been  carried  out,  and  it  is  now  propostnl  to  make 
a   further   increase   of  300  millions  in   ordinary    shares. 

The  gross  profits,  including  the  balance  brought  forward, 
are  returned  tt  744,(!lt'>,0(K^l  marks  (•.M7,7'iO.OtXl  marks  in 
1920-'21) ;  the  amount  written  oil'  for  depreciation  is  '>,480.(XMI 
marks  (•2,0'23,0(HI  marks);  the  sum  placed  to  works  main- 
tenance account  is  .l()O,0f)O.O(!O  marks  (l(Xl(KX),(H10  marks): 
the  net  profits  are  ir)6,(;iO,(XXI  marks  (8'2,.':i.88,(XK)  marks)  ;■  and 
the  dividend  on  the  ordinarv  shares,  as  recentlv  reporteil.  is 
■2,-)   per  cent.    (Ifi   tier  cent,   in    19'20--21). 


I'rospecluscs.— .Udicem'.v  II  iic/is.'*  J'c/cprap/i  f'o..  Ltd. — 
On  .Moiulav  last  there  was  ollered  for  sale  by  Helbert.  Wagg 
and  Co.,  Ltd.,  who  had  purchased  them,  .t'l,.5fHI,(NH)  of  OJ  per 
cent,  convertible  10-year  first  debentme  .stock.  They  were 
oll'ercd  at  99  (vr  cent.  It  was  pointed  out  that  substantial 
.'•ums  were  retpiiietl  for  the  construction  of  new  telegraph  sta- 
tions, ami  broadcasting  was  expected  niat<'rially  to  increa.se  the 
ciunpany's  business  both  tit  home  ami  abroad,  leipiiring  the 
contimuHis  employment  of  from  i'7(X),0tK>  to  i'SlXl.oOO  for  some 
time  to  come.  It  wn-s  announced  that  the  list  wtis  to  clt:we 
on  or  before  to-day  (Friday),  but  it  actually  closed  on  Monday 
morning. 

Reduction  ot  Capital  —Ei.kctric  SiPin.v  Cokpor.^tion.  Lin., 
ANi>  RriniKii.— A  petition  has  been  presenteit  to  tlie  High 
C'ourt  for  the  conlirm.ition  of  the  reduction  of  the  capital  from 
i'2.50.(XX>  to  fl.SO.OOO.  and  will  be  heard  in  London  ou 
November  14th. 
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stock  Exchange  Notices. — .Vpplications  have  been  made 
to  the  Exchange  Committee  to  allow  the  loUowing  to  be 
uliicially  quoted  ;  — 

iJi.n>'jl  lelcplio.ie  Curporation.— Strip,  lull)  paid,  lor  £350,000  7  per  cent, 
first  murtjago  bonds  ot  flOO  each. 

Dealings  in  the  following  securities  _  have  been  si^ecially 
allowed  by  the  Committee  under  Rule  159:  — 

Powtr  ^.^^curities  Corporation.— 100,000  ordinary  sh.ircs  of  £1  lach, 
i«ui  at  22s.,  parllv  paid  and  lully  paid,  .\os.  400.001  to  500,000: 
and  500.000  7  ptr  cent,  cumulative  participating  preference  share's  ol 
Jtl   each,   partly   paid  and  fully   piid,  N'os.   1   to  300.000. 

Anchor  Cable  Co.,  Ltd. — A  financial  daily  announces  an 
interim  dividend  of  £1  per  share  upon  paid-up  share  capital. 


STOCKS    AND    SHARES. 


Tuesday  Evening. 

With  the  General  Election  only  a  week  ahead,  and  with  the 
Turks  doing  tueir  successful  best  to  stir  up  renewed  trouble 
in  the  .Near  ha^t  (causing  heavy  falls  in  the  French  franc), 
the  Stock  Exchange  markets  manage  to  mamtam  only  a  fan- 
show  of  activity,  i'rices  of  most  lutwnational  issues  are  Hat. 
All  the  political  turmoil,  at  home  and  abroad,  is  unfavourable, 
of  course,  to  enterprise  on  the  part  of  capital.  A  good  deal  ol 
home  stock  has  been  sold  already  in  order  to  meet  expenses  m 
connection  with  the  General  Election,  and  while  the  sellers 
have  experienced  no  difdculty  in  obtaining  good  prices  for 
sound  investments,  it  has  not  been  quite  so  easy  to  deal  advan- 
tageously with  the  more  speculative  varieties. 

i^'ortunately  for  the  Stock  Exchange,  the  famous  manifesto 
of  the  Labour  Party  has  been  of  obvious  advantage  to  the 
other  side,  and  with  the  trouncing  which  Labour  received  at 
the  municipal  elections,  the  possibility  of  the  Party  coming 
into  power  before  the  end  of  next  February  is  so  appreciabl.\ 
diminished  that  Lloyd's  underwriters  are  accepting  substanti- 
ally lower  rates  against  this  contingency  than  they  asked  a 
fortnight  ago.  So  long  as  the  uncertainty  remains,  howe\er, 
it  will  have  its  effect  upon  business.  iVance,  meanwhile,  hat 
sold  heavily  on  the  Turkish  developments.  In  the  best-class 
stocks,  it  is  a  little  surprising  to  find  the  4i  per  cent,  deben- 
tures of  the  three  Tube  companies  standmg  at  a  discount  of 
ICls.  per  cent,  on  the  pai'tly-paid  scrip,  while  the  fully-paid, 
vvhich  came  out  at  93,  is  quoted  at  9'iJ. 

MelropoUtans  have  been  50,  but  slipped  back  to  55J,  at 
which  they  show  a  gain  ot  a  point,  and  Districts  from  4'!^ 
went  back  to  41J,  leaving  them  also  1  better  on  balance.  The 
Underground  Electric  stocks  are  steady,  but  the  steam  com- 
panies' issues,  after  a  show  of  strength,  went  back  sharply. 

Brazil  Ti'actions,  at  47  ex  dividend,  exhibit  a  gain  of  nearly 

2  points  on  the   week.    British   Columbia  deferred  at  74J  is 

3  up,  attention  being  directed  to  the  stock  by  reason  of  the 
excellent  yield  obtainable.  Taking  into  account  the  fact  that 
the  dividend  is  paid  tax  free,  the  return  on  the  money  is  equal 
to  11  per  cent.,  less  tax.  Mexico  Tramways  6  per  cent,  bonds 
at  44i  are  i  higher,  in  consequence  of  a  demand  that  has 
arisen  from  Brussels.  Other  Mexican  utilities  have  scarcely 
moved.  .A.nglo--Argentine  Tramways  second  preference  are 
2s.  6d.  higher. 

Brompton  ordinary,  with  a  rise  of  10s.,  show  the  principal 
improvement  in  the  list  of  home  electricity  companies.  London 
Electrics  at  3  1/16  have  lost  a  sixteenth  of  their  10s.  gain  of 
last  week.  Metropolitans  hold  fheir  rise  at  6J.  The  new 
County  of  London  ordinary  shares  are  better  at  43.  premium, 
while  the  preference  are  unchanged  at  Is.  9d.  to  28.  premium. 
Business  would  be  more  active  were  there  a  larger  supply  of 
shares  available  for  this  market  to  deal  in. 

British  Aluminiums  weakened  to  IBs.  9d.  On  the  other 
hand,  Metropolitan-Vickers  preference  advanced  to  2  7/16,  in 
consequence  of  the  better  tone  which  has  set  in  for  iron,  coal, 
steel  and  allied  shares.  The  'Vickers  company  has  recently 
secured  two  or  three  big  contracts;  this  assisted  the  tone  of  a 
market  already  disposed  to  improve  by  reason  of  the  settle- 
ment of  labour  disputes  in  South  Wales.  Dealings  in  Power 
Securities,  ordinary  and  preference,  were  started  early  this 
week  on  the  basis  of  9d.  to  6d.  discount,  at  which  price  buyers 
came  in,  causing  it  to  improve  to  3d.  discount.  The  issues 
were  fully  subscribed  by  the  public,  and  the  underwriters 
consequently  have  been  relieved  of  their  liability.  General 
Electric  6i  per  cent.  "  A  "  preference  are  6d.  harder  at  21b.  9d. 

Evidence  of  the  way  in  which  the  public  are  taking  invest- 
ment stocks  has  been  afforded  several  times  this  week,  by  the 
prompt  closing  of  subscription-lists  for  new  issues.  One  of 
the  first  and  most  successful  was  the  offer  for  sale  of  1§  million 
pounds  6J  per  cent,  convertible  10-year  first  debenture  stock 
of  the  Marconi  Company,  at  99.  Shareholders  received  special 
consideration,  half  the  stock  being  set  aside  for  their  subscrip- 
tion. For  the  other  hall  there  was  eager  demand,  partly,  no 
doubt,  on  behalf  of  stags,  but  partly  also  on  behalf  of  tho.se 
who  appreciate  the  debenture  stock  as  a  good  security,  likely 
to  improve  in  price.  'I1ie  company's  shares  strengthened  a 
little,  on  this  illustration  of  the  public's  willingness  to  support 
Marconis. 

In  addition,  there  is  the  success  which  Mr.  Marconi  claims 
to  have  achieved  in  renderin;;  secret  the  teanamission  of  mee- 
eages  by   wireless  over,  at  present,  a  limited  distanc*.    Pos- 


sibly, too,  our  lefeiences  to  the  hkelihood  of  frnthci 
subsidiaries  being  floated  in  the  near  future — the  shares  lu 
which  are  likely  to  be  offered  to  holders  of  the  parent  com 
pan\' — scr\cd  to  promote  a  httle  mild  optimism,  though  tlu- 
attitude  of  the  shareholder  can  also  be  well  understood  who 
is  rather  inclined  to  sell  his  present  holding  in  order  to  trau.s 
for  into  the  company's  new  debenture  st(x:k. 

Cable  stocks  and  shares  are  not  affected  by  the  important 
claims  put  forward  with  regard  to  secrecy  by  the  wirele^.- 
systm.  There  is  little  alteration  in  (the  leading  cable  stocks  aiiJ 
shares;  the  strength  of  the  market  remains  unimpaired.  New 
York  exchange  movements  have  had  the  effect  of  forcing  uji 
prices  of  American  and  Canadian  industrial  securities  to  tlu 
extent  of  several  dollars.  Holders  on  this  side  of  the  Atlautn- 
who  still  retain  such  investments  can  now  command  goiui 
prices  for  their  stocks,  and  it  may  be  to  their  advantage  tn 
look  into  the  matter  with  a  view  to  exchanging  these  into 
.something  else  that  pays  better  on  the  money.  Chile  Tel<- 
phones  and  Oriental  ordinary  have  gained  2s.  6d.  and  Is.  3d. 
respectively. 

Rubber  statistics  moved  in  the  direction  hoped  for  by  tlii' 
holders  of  rubber  shares,  and  prices  in  the  market  are  gener- 
ally steady,  v\-ithout  there  being,  however,  any  such  reijetitiuu 
of  activity  as  characterised  the  rubber  share  market  towards 
the  end  of  last  month.  Talk  runs  on  the  probability  of  the 
raw  produce  reaching  Is.  3d.  per  lb.  in  the  near  future,  hut 
against  this  must  be  set  the  fact  that  a  good  many  rubber 
shares  have  recently  doubled,  and  more  than  doubled,  in  pric, 
a  consideration  which  gives  pause  to  the  speculative  buyer 
who  has  seen  reactions  in  Stock  Exchange  markets  before. 


SHARE  LIST  OF  ELECTRICAL  COMrANIES. 
EOUE    Elbcibicity  Companieb. 


Dividend. 

Price 

Nov.  7. 
1923, 

Rise  or 
fall. 

Yield 

p.c. 

isao. 

i9ai. 

Brompton  Ordinary       

la 

la 

y 

1-  J 

£(>  13 

1 

Charing  Cross  Ordinary 

8 

9 

78 



5  18 

II 

do.       do.         do.       4iPref.       ... 

4i 

41 

4 



6  la 

6 

Chelsea        

6 

6 

Ci 



4  12 

4 

City  o(  London     

14 

14 

2,'.. 

-■ 

6  I.'i 

7 

do.       do.            6  per  cent.  Pre!.... 

6 

6 

38/- 



6     4 

4 

County  ol  London          

8 

8 

1,V 



6  11 

4 

do.            do.        6  per  cent.  Pref.... 

6 

6 

7* 



6     4 

4 

Kensington  Ordinary     

9, 

10 



6  13 

4 

London  Electric 

ai 

4 

3A; 

-  A 

8  17 

It 

do.         do.          6  per  cent.  Pref.... 

6 

6 

6 



6  17 

1 

Metropolitan         

7^ 

7, 

6* 



6     7 

s 

do.                      4J  per  cent.  PreJ.... 

4i 

4i 

4 



S  la 

0 

St.  James'  and  Pall  MaU         

la 

la 

Si 



6  11 

li 

South  London       

1 

7 

4 



7     0 

0 

South  Metropolitan  Pre! 

1 

7 

I  % 



6  IB 

0 

Westminster  Ordinary 

10 

10 

li 

~ 

6     '.) 

" 

TEIiEOBAFHS  AMD  TSIiBPHONEB. 

Anglo-Am.  Tel.  Pre!      

6 

6 

1C2 

— 

6  17 

ll 

do.            Def 

li 

B4/6 

asj 



7    i; 

K 

Chile  Telephone 

6 

6 

«l 

^  i 

4  IH 

'1 

Cuba  Bnb.  Ord 

7 

7 

8i 

— 

B  12 

i 

Eastern  Extension         

10 

10 

19* 

■»■  4 

6     2 

Eastern  Tel.  Ord.           

10 

10 

198* 



6    S 

Globe  Tel.  and  T.  Ord 

10 

10 

19ii 



6    a 

do.        do.      Pref 

6 

6 

lis 

-i 

6    r, 

Qreat  Northern  Tel 

a4 

aa 

as 

— 

7  n 

Indo-Bnropean     

10 

10 

86* 

— 

7    1 

1 

Marconi       

as 

le 

■2  ft 

— 

6    •,! 

Ij 

Oriental  Telephone  Ord 

la 

la 

Si 

+     I'o 

'6     1 

(1 

tjnited  R.  Plate  Tel 

6 

8 

ll 

— 

'f  .6 

u 

West  India  and  Panama         

Kll 

Nil 

R/. 

— 

NM 

Western  Telegraph       ». 

10 

10 

19* 

— 

♦6     2 

7 

Home 

Bailb. 

Central  London  Ord,  Assented        „ 

< 

4 

67 

— 

6  19 

6 

Metropolitan        ...        „       ...       „ 

U 

al 

E6* 
4li 

-n 

4     1 

1 

do           District 

Nil 

1 

+  1 

a  8 

2 

Undergronnd  Electric  Ordinary      _ 

Nil 

Nil 

8 

— 

Nil 

do,             do,     "A"    ...       — 

Nil 

Nil 

li- 

— 

Nl. 

do,             do.     Income         _ 

1 

« 

86i 

— 

*4  12 

6 

FoBaiaN  Tbaub,  &o. 

Anglo-Arg,  Trams,  First  Pre!, 

ei 

'11 

eg 

_ 

7  11 

il 

do,           do,       and  Pref 

NU 

BjJ 

-f  i 

6  19 

8 

do.           do.       6per  cent.  Deb, ... 

6 

6 

aai 

— 

6     2 

2 

BrasU  Tractions 

Kll 

Nil 

47xd 

-<■  i 

8  10 

2 

British  Columbia  Eleo.  Bly.  Pee.    ... 

6 

6 

76J 

6    9 

il 

do,           do.           Preferred    ... 

6 

98/- 

66 

— 

•7    2 

fi 

do,           do.           Deferred     ... 

8 

ia4/- 

14  i 

+  3 

*B    6 

;) 

do.           do.           Deb 

a 

4i 

73 

— 

E  16 

6 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

Nil 

72^ 

— 

7    1 

10 

do.       do.  6  per  cent.  Bond!    ... 

Nil 

Nil 

4!li 

— 

NU 

Mexican  Light  Common         

NH 

Nil 

20J 

— 

Nil 

do.            Pref 

Nil 

Nil 

49i 

— 

Nli 

do,            iBt  Bonds        

Nil 

B 

65i 

— 

7  14 

8 

MANUvAOiuBma  OoMPAMncB 

Baboock  4  Wll<-ox         

IS 

16 

8} 

— 

4  IK 

It 

British  Alnmlniam  Ord. 

10 

6 

169 

-1/-  ■ 

R  1'.) 

British  Insulated  Ord 

16 

16 

44/6 

— 

6  U 

111 

Oallenders 

", 

16 

ai 

— 

6  13 

4 

64  Pref 

6i 

6i 

U 

— 

S  15 

7 

Orompton  Ord 

10 

6 

16/. 

— 

6  18 

4 

Edison-Swan         

10 

Nil 

8/- 

— 

Nil 

do.        do.    6  per  cent.  Deb. 

6 

E 

64 

— 

7  IH 

4 

Electric  ConBtruotlon     

10 

10 

lu; 

— 

7  17 

0 

English  Electric 

8 

6 

16/0 

— 

6     7 

n 

do.          do.      Pref 

6 

6 

18/.') 

— 

n    H 

0 

Qen.  Eleo.  Pref 

6i 

6i 

ai/n 

-6d. 

r.  Ill 

r, 

do.        Ord 

10 

6 

18/. 

— 

6     H 

1 

Henley         

l". 

16 

% 

— 

6    '.> 

do.      4}  Pref 

4i 

4i 

— 

6     2 

10 

Indla-Rubber        

10 

u/o 

— 

— 

Met.- Vickers  Pref,          „.       „ 

8 

8 

a-i'c 

+    I'c 

6  11 

h 

Blemens  Ord          _       _       _.       „ 

10 

10 

a6/9 

— 

•7  IB 

4 

Telegraph  ron.     _       _       _       _ 

H 

U 

as! 

— 

•4  18 

11 

■  Dividends  paid  free  ol  In 


Vol.91.  No.2,346,NovBMBEBio,  1923.]  THE    ELECTRICAL   REVIEW. 


675 


ELECTRICITY     IN     MINES. 


First  Annual  Report  of  the  Secretary  for  Mines,   1921. 


The  first  report  of  the  Secretary  for  Mines  appointed 
under  the  Mining  Industry  Act  of  1920,  and  embodying 
the  annual  report  of  the  Chief  Inspector  of  Mines,  has 
recently  been  issued,  tlie  price  being  (js.  Gd..  For  such 
an  important  publication,  in  which  the  general  public 
are  interested — seeing  that  for  the  last  few  years  the 
mining  industry  has  been  in  such  a  state  of  ferment— 
we  think  it  would  have  beMi  a  wise  policy  to  have  sold 
the  book  at  a  price  which  would  have  brought  it  within 
reach  of  the  man  who,  while  interested,  is  not  suflSciently 
so  to  spend  6s.  6d.,  especially  in  these  days.  He  would 
at  least  learn  something  of  the  truth  of  the  '.'  control  " 
of  coal  mines,  which  might  give  him  cause  to  think 
about  what  would  have  happened  under  "nationalisa- 
tion ";  as  Mr.  Bridgeman  informs  us,  it  cost  the  tax- 
payer no  less  than  £34,000,000.  Under  control,  all 
the  money  received  from  the  sale  of  coal  went  into  a 
pool,  the  miners'  wages  w-ere  guaranteed,  and  while 
prices  remained  high  everything  went  splendidly ;  but 
the  Government  could  not  keep  prices  up,  and,  as  Mr. 
Bridgeman  says,  the  "  sudden  depression  of  trade  com- 
pletely upset  the  economics  of  the  industry.  A  credit 
balance  on  the  whole  of  the  industry,  after  payment  of 
wages,  royalties,  and  other  costs,  of  nearly  £13,000,000 
in  the  quarter  ending  September,  1920,  was  changed 
in  the  quarter  ending  March,  1921,  to  a  loss  of  over 
£16,600,000."  It  was  because  of  this  credit  balance 
of  £13,000,000  that  the  miners  came  out  on  strike  for 
more  w.ages,  yet  in  six  months,  such  are  the  vagaries  of 
the  mining  industry,  that  not  only  had  the  £13,000,000 
been  lost  in  selling  coal  below  cost  price,  but,  in  addi- 
tion, a  further  £16,600,000,  or  a  total  of  £29,600,000. 
The  miner  thinks,  and  is  even  told  by  his  leaders, 
who  ought  to  know  better,  .seeing  that  they  profe-ss  to  be 
experts  in  the  mining  industry,  that  all  the  "  profits  " 
go  into  the  coalowners'  pockets,  who  spend  it  on  them- 
selves. The  fact  is,  however,  that  the  greater  portion  of 
the  revenue  derived  from  the  sale  of  coal  goes  back  into 
the  industry  for  plant  and  development  and  to  make  up 
for  losses  in  bad  times.  Hence,  looking  at  the  question 
from  this  point  of  view,  it  is  easy  to  see  what  would 
happen  under  nationalisation  or  the  miners'  "  pool," 
for  which  foolish  idea  the  miners  came  out  on  strike 
on  April  1st,  1921,  and  remained  out  for  three  months, 
and  by  withdrawing  the  "  safety  "  and  pump  men  caused 
untold  damage  to  the  mines  and  their  own  livelihood, 
from  which  the  country  and  the  miners  themselves  are 
still  suffering. 

Regarding  the  search  for  oil  in  the  United  Kingdom, 
which  was  undertaken  by  the  Government,  we  learn 
that  eleven  bore  holes  were  put  down  in  difierent  parts 
of  the  country,  and  resulted  in  the  obtaining  from  one 
hole  at  Hardstoft  to  the  end  of  December,  1921.  of  932 
tons  of  oil.  The  others  all  proved  blanks,  and  have 
been  abandoned.  Nothing,  however,  is  said  of  the  cost 
of  these  borings,  or  the  value  of  the  oil  found,  both 
of  which  items  it  would  be  of  interest  to  know. 

On  the  ([uestion  of  health  and  safety  in  mining,  it  is 
satisfactory  to  learn  that  "  in  the  ten  years  ending 
1920  the  proportion  of  persons  killed  in  mines  to  the 
number  employed  was  smaller  by  nearly  a  half  than 
the  proportion  for  the  ten  years  ending  1882  ";  but  in 
spite  of  regulations  the  divisional  inspectors,  after 
examining  the  records  of  the  accidents  during  1921, 
have  expressed  the  view  that  no  less  than  one-third 
could  have  been  prevented  by  observance  of  the  regu- 
lations or  reasonable  precautions.  Scientific  research 
is  being  carried  on  in  collaboration  with  the  Depart- 
ment of  Scientific  and  Industrial  Research  and  the 
Medical  Research  Council  through  various  committees. 
There  ds  also  a  department  for  testing  and  approving 
safety  appliances  and  explosives  and  analysing  samples 
of  air,  dust,  &c.     Under  this  head  it  is  interesting  to 


note  that  jouiletu  new  types  of  electric  lamps  and  five 
modifications  of  approved  types  have  been  tested,  and 
thirteen  have  been  recommended  for  approval.  Few 
of  the  now  types  of  electric  lamps,  however,  have  shown 
anj-  novel  departure  from  existing  types,  but  in  three 
instances  attempts  liave  been  made  to  increase  the  light- 
giving  power  of  the  lamps  without  unduly  increasing 
their  weight.  The  method  adopted  in  two  cases  was  by 
an  increase  in  the  voltage  of  the  battery,  while  the  third 
employed  two  bulbs  in  parallel. 

With  regard  to  H..\I.  Chief  Inspector's  report  relating 
to  the  use  of  electricity  in  mines,  he  refers  to  the  intro- 
duction of  storage  battery  locomotives  which  have  been 
installed  at  eleven  coal  mines  and  three  metalliferous 
mines.  The  use  of  these  locomotives  is  subject  to  the 
consent  of  the  Secretary  of  Mines,  who  may  impose 
special  conditions  to  meet  the  circumstances,  and  each 
application  for  such  consent  is  considered  upon  its 
merits  after  inspection  of  the  proposed  place  of  use  and 
examination  of  the  intended  equipment.  There  is 
without  doubt  a  distinct  field  of  usefulness  for  the  self- 
propelled  tractor  as  a  feeder  to  the  main  haulage  system. 

Another  interesting  application  of  transportable 
electric  storage  batteries  is  their  use  for  driving 
rotary  electric  drilling  machines  at  the  working  face. 
The  batteries  also  supply  power  for  their  own  transport 
1  etween  the  place  of  use  and  the  re-charging  station. 

Out  of  3,045  coal  mmes  in  the  United  Kingdom  and 
Ireland,  electrical  power  is  installed  at  1,570  mines,  as 
well  as  at  57  mines  under  the  Metalliferous  Mines  Act. 
At  the  former  the  capacity  of  electric  motors  in  use  in 
1921  reached  a  total  of  1,148,103  h.p.,  and  at  the  latter 
18,581  h.p.  The  following  table  shows  the  aggregate 
h.p.  of  electric  motors  in  use  for  different  purposes:  — 

Total  h.p.  in  Use  .vt  Co.tL  Mines. 
Underground — 

Haulage        

Pumping        

Portable    machinery 
Miscellaneous  


Total 


Abin-c  ground' — 
Winding 
Ventilation 
Haulage 

Coal   washing   anti 
Miscellaneous 


1921. 

261,358 

297,901 

64,406 

21,240 

1930. 
257,049 
279,612 
62,214 
19,993 

(544,905. 

62,665 
84,543 
50.959 
83.686 
221,345 

618,868 

52,965 
80,309 
47,4U 

77,783 
203,486 

Total 


503,198 


461.954 


Grand  Total 1,148,103  1,080,822 

Coal-cutting  machines  were  in  use  at  776  mines  in 
1921,  against  760  in  the  previous  year.  The  total  warn- 
btr  of  machines  in  use  was  5,259.  as  against  5.071  in 
the  year  1920.  Of  these,  2.257  were  driven  by  elec- 
tricity, leaving  3.002  driven  by  compressed  air.  for  tin- 
year  1921.  In  the  previous  year  the  figures  were  2,153 
electrically  driven  and  2,918  driven  by  compressed  air, 
so  that  out  of  188  machines  introduced  in  1921  104 
were  electric  machines.  Tlie  total  quantity  of  coal  cut 
by  the  machines  amounted  to  23,030.705  tons,  against 
30,194,306  tons  in  1920;  but,  of  cour.^e.  in  1921  there 
was  a  three-months'  stoppage  of  all  work.  Unfort\i- 
nately,  the  report  does  not  give  separately,  as  in 
former  years,  data  for  tiie  various  machines  driven 
bv  compressed  air  or  electricity,  so  that  we  are  unable 
tj  -state  the  quantity  of  coal  obtained  by  the  electrically- 
driven  machines  compared  with  that  obtained  by  com- 
pressed air-driven  machines. 

There  were  268,538  electric  safety  lamps  in  use  in 
1921,  as  against  245.000  in  the  previous  year,  a  sure 
indication  of  the  growing  popularity  of  the  electric 
lamp.  That  this  is  gradually  taking  the  place  of  the 
oil  flame  lamp  is  shown  in  the  fact  th.at  605.566  oil 
lamps  were  in  use  in  1921,  as  against  635,127  in  1920, 
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or  nearlv  30,0UU  less,  whereas  the  electric  lamps 
increased  by  nearly  23,000.  An  electric  device  for  the 
detection  and  measurement  of  the  quantity  of  gas  has 
still  to  be  discovered,  but  if  a  really  satisfactory  and 
portable  apparatus  cuuld  be  found,  it  would  mean  the 
end  of  the  oil  flame  lamp. 

During  1921  there  were,  unfortunately,  four  fatal 
accident.s  to  workmen  caused  by  electricity — three  on  the 
surface  and  one  underground.  This  is  the  lowest  on 
record  for  accidents  below  ground,  which  is  a  very  satis- 
factory improvement  in  this  respect,  and  we  sincerely 
hope  that  the  next  report  will  not  contain  any.  In 
addition  to  these,  however,  electricity  was  a  contributiuL' 
cause  in  one  accident  resulting  in  the  death  of  a  pumii 
attendant,  who  suffered  severe  burns  by  an  ignition  of 
Hre-damp  in  a  haulage  engine-house  at  the  top  of  a  dip 
tunnel.  The  gas  appears  to  have  been  ignited  by  the 
break-flash  at  the  contacts  of  a  protected  type  tramway- 
pattern  controller,  which  was  not  designed  so  as  to 
prevent  open  spar/ci/iff. 

Two  boys — one  10  years  of  age,  the  other  16  years  of 
age — were  killed  by  electric  shock  in  two  separate  acci- 
dents while  trespassing.  One  climbed  a  sttjve  pipe  out- 
side a  motor-house  and  came  in  contact  with  the  bare 
conductors  carrying  alternating  current  at  a  pressure 
of  3,000  volts.  The  other  clim,bed  a  steel  lattice  mast 
carrying  11,000-volt  alternating  current. 

In  the  other  four  returnable  cases  of  accident,  the 
first  was  due  to  a  binding  wire  having  cut  through  the 
insulation  of  cables  connecting  a  pole  line  witli  switch- 
gear  at  the  pit-head.  The  deceased  stood  upon  an  old 
coil  of  wire  rope  and  took  hold  of  a  stay  wire  attached 
to  a  wood  pole,  which  carried  an  overhead  line  at 
4  40  volts.  3-phase.  The  loop  of  the  stay  wire 
made  casual  electric  contact  with  a  small  lightning  con- 
ductor running  down  the  pole,  which,  unfortunately, 
was  broken  between  the  point  of  contact  with  the  stay 
wire  and  the  ground,  whilst  the  upper  part  was  in 
contact  with  the  binding  wire  before  mentioned.  The 
neutral  point  of  the  3-phase  system  was  not  earthed,  but 
the    distributed    leakage    sufficed    to   provide    a    return 


path  for  tlie  current  through  the  man's  body.  Thus, 
through  an  unfortunate  chain  of  circumstances  a  valu- 
able life  was  sacrificed.  In  the  second  case  a  collier 
was  walking  along  the  railway  track  and  became 
entangled  in  a  broken  wire  forming  part  of  an  over- 
head circuit  for  lighting  the  track.  The  wire  was  bare 
copper,  and  served  to  connect  lamps  in  pairs  between 
two  phases  of  a  iBO-volt,  3-phase  circuit  with  earthed 
neutral  point.  In  the  third  case  a  chargeman  sinker 
was  preparing  to  replace  lamps  in  a  "  bonnet  "  fitting 
suspended  in  a  shaft,  when  he  received  a  fatal  shock 
either  by  touching  an  imperfectly-insulated  joint  in  the 
conductor  leading  from  the  fitting  to  the  shaft  cable, 
or  from  the  unearthed  metal  hood  of  the  fitting,  which 
may  have  been  live  by  reason  of  the  defective  joint. 
The  control  switch  provided  in  the  banksman's  cabin 
may  have  been  turned  on  inadvertently,  or  it  may  not 
have  been  turned  off.  In  the  fourth  case  a  labourer 
was  assisting  in  the  erection  of  a  switchboard,  parts 
oi  wliich  were  in  use  controlling  the  supply  of  electricity 
from  the  power  station.  He  was  set  to  work  by  one 
of  the  erectors  in  a  cubicle  containing  an  unprotected 
live  terminal  with  wliich  he  appears  to  have  come  in 
contact  while  withdrawing  from  the  cubicle  after  com- 
pleting his  work.  An  electric  arc  was  set  up  between 
the  terminal  and  the  walls  of  the  cubicle,  and  the  de- 
ceased suffered  severe  burns  to  which  he  succumbed 
nest  day.  His  instructor  appears  to  have  been  ignorant 
of  the  risk  incurred.  The  system  was  3-phase  alter- 
nating current  at  11,000  volts.  One  can  scarce  believe 
in  these  days  of  high-pressure  current  that  any  one 
working  near  or  with  high-pressure  apparatus  would 
be  ignorant  of  the  dangers  or  risk  of  fatal  accident  in- 
curred by  coming  into  contact  with  it. 

These  accidents,  however,  show  how  necessary  it  is 
to  avoid  anything  of  a  flimsy  character,  to  see  that 
everything  is  perfect,  sound,  and  solid  in  construction, 
and,  most  of  all,  to  see  that  men  working  with  electrical 
apparatus  really  understand  something  of  wliat  they 
are  doing,  and  of  the  risk  and  danger  of  electric 
shock. 


ESTIMATING     OFFICE     ORGANISATION.     II. 


By    Major    J.     C.    CONNAN. 


At  the  present  moment,  when  competition  is  so  keen 
throughout  the  world,  too  much  attention  cannot  be 
given  to  the  estimating  office,  where  a  mistake  is  much 
more  likely  to  seriously  affect  the  profit  on  the  job  than 
a  mistake  in  the  erecting  department. 

An  estimate  at  the  best  of  times  is  bound  to  have  a, 
number  of  uncertainties  in  its  composition,  but  for  the 
moment  neglecting  these  it  may  be  said  that  the 
accuracy  of  an  estimate  will  depend  on  three  tilings  : — 
(1)  The  engineer  making  the  estimate  (this  includes  the 
cost  clerk  if  this  work  is  not  done  by  the  engineer),  (2) 
the  tools  he  uses,  and  (3)  his  surroundings. 

Thf  Engineer. — Little  need  be  said  about  his  qualifi- 
cations. He  should  be  technically  trained,  and  should 
liave  had  fjractical  experience  in  erecting  the  class  of 
material  for  which  he  will  estimate.  He  should  be 
given  the  opportunity  of  seeing  the  work  erected  for 
which  he  has  estimated,  and  enabled  to  analyse  the  final 
cost  of  the  job  when  completed.  The  latter  point  is 
extremely  important,  as  it  enables  him  to  see  where  he 
has  made  mistakes  and  too  allow  for  them  in  future 
estimates.  The  final  cost  sheets,  which  should  also  in- 
clude the  net  quantities  of  material  supplied  to  the  job, 
should  always  be  checked  against  the  estimate  by  the 
chief  engineer  or  manager,  as  the  case  may  be,  and 
should  serious  discrepancies  be  found,  an  explanation 
asked  for  from  the  niigincr.  This  introduces  a  healthy 
feeling  of  control  into  the  office,  and  .stimulates  keen- 
ness in  the  work.  Much  time  is  lost  in  most  offices  due 
to  unpunctuality,  and  as  a  result  a  considerable  amount 


of  overtime  becomes  necessary,  a  most  unsatisfactory 
state  of  affairs,  as  work  done  under  these  circumstances 
is  usually  full  of  mistakes.  However,  it  is  of  little  use 
to  insist  on  punctuality  amongst  the  junior  engineers 
if  the  day's  mail  is  not  opened  before  10  o'clock.  The 
nianager  should  be  in  his  office  at  least  an  hour  before 
the  general  opening  hour,  and  should  have  in  that  time 
gone  through  the  mail  and  sorted  out  the  work  for  each 
engineer.  This  should  be  on  their  desks  by  the  open- 
ing hour,  and  a  quarter  of  an  hour  afterwards  a  short 
conference  between  all  engineers  and  the  head  should 
be  held  to  discuss  along  what  lines  special  estimates 
should  be  made,  as  well  as  any  other  points  arising  out 
of  the  letters. 

It  would  certainly  increase  the  keenness  of  the  engi- 
neers if  they  were  given  a  percentage  on  all  successful 
orders  resulting  from  their  estimates.  The  estimating 
and  erecting  staff  in  most  offices  are  in  an  inferior  posi- 
tion to  the  salesmen  in  this  respect.  Their  responsi- 
bility is  very  much  greater,  for  a  mistake  on  their  part 
i.s  of  much  more  serious  consequence  to  the  firm  than 
almost  any  mistake  which  a  salesman  can  make,  repre- 
senting in  the  first  instance  a  loss  of  actual  £  s  d,  but  in 
the  second  only  a  loss  of  potential  £  s  d.  This  should 
be  recognised  by  some  encouragement  in  the  manner 
supfjested  above. 

Tdiilx. — This  is  a  general  term  to  include  all  the  appli- 
ances, A-c,  which  the  engineer  finds  necessary  in  the 
preparation  of  an  estimate.  It  includes  such  things  as 
pocket  books,,  tables,  drawing  instruments,  scales,  slide 
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rules,  cycle  meters,  &c.,  which  all  should  be  of  first-class 
quality,  and  should  be  of  such  a  size  as  to  meet  most 
readily  the  engineer's  needs;  printed  data  sheets,  esti- 
mate forms,  self  cost  sheets,  labour  constants,  &c.,  as 
well  as  the  typist  (who  must  be  considered  as 
an  accessory),  a  most  important  and  very  often  un- 
satisfactory member  of  this  group.  As  regards  the  last 
item,  the  typists'  office  is  usually  run  separately  from 
the  other  offices,  the  engineer  sending  for  one  when  re- 
quired. Unless  the  head  of  this  office  is  of  strong  per- 
sonality, it  will  often  be  found  that  a  good  deal  of 
favouritism  goes  on,  and  that  as  a  result  certain  of  the 
typists  will  be  underworked,  with  a  consequent  rush  in 
the  work  of  others.  Till  the  universal  use  of  the  dicta- 
phone comes  about,  this  trouble  will  never  be  entirely 
eliminated,  but  much  might  be  done  by  efficient  control. 

The  general  effect  of  an  estimate  on  the  prospective 
customer  depends  to  a  very  large  extent  on  tlie  manner 
and  neatness  with  which  it  is  typed,  and  too  much  atten- 
tion cannot  be  given  to  this  side  of  the  work. 

It  will  frequently  be  found  that  a  customer's  inquiry 
does  not  contain  all  the  information  necessary  to  enable 
an  accurate  estimate  to  be  prepared.  To  avoid  unneces- 
sary delay  and  correspondence,  a  data  sheet  should  at 
once  be  sent  when  this  is  found  to  be  the  case.  This 
data  sheet  is  nothing  more  than  a  printed  list  of  ques- 
tions, the  answers  to  which  will  enable  the  engineer  to 
work  out  a  definite  estimate,  and  in  the  case  of 
specialised  plant,  such  as  rolling  mill  plant,  colliery 
winding  gear,  &c.,  exact  answers  are  exceedingly 
important.  It  is  advisable  to  make  the  data  sheet 
a  little  more  than  a  bare  list  of  questions,  and  a  few 
notes  added  to  explain  exactly  what  type  of  answer  is 
required  to  each  question  will  often  be  found  extremely 
useful. 

In  order  to  eliminate  the  possibility  of  omitting  items 
in  the  preparation  of  an  estimate,  printed  estimate 
forms  should  be  used. 

This  will  involve  a  fairly  comprehensive  list  of  forms 
depending  on  the  class  of  work  done  by  the  firm,  but 
will  be  found  to  be  worth  the  expense  not  only  in  avoid- 
ing mistakes,  but  also  in  saving  the  time  the  engineer 
would  spend  in  writing  out  the  particulars  on  a  blank 
form.  The  printed  form  will  naturally  include  more 
items  than  are  likely  to  be  required  on  any  one  estimate 
in  order  to  allow  for  possible  alternatives,  but  the  blank 
spaces  so  left  will  not  be  found  to  introduce  any  dis- 
advantages. Whether  the  pricing  is  done  by  the  engi- 
neer himself  or  by  a  self  cost  clerk,  self  cost  sheets  are 
absolutely  essential.  These  are  ordinary  price  lists, 
most  convenient  in  loose  leaf  form  without  technical 
data,  but  with  the  firm's  actual  self  cost  ex  their  works, 
arranged  according  to  size  or  type  as  the  case  may  be. 
They  should  be  kept  rigidly  up  to  date,  newly  typed 
lists  being  used  to  replace  any  altered  sheets,  to  avoid 
mistakes  in  written  figures.      Many  firms  use  price  lists 

I  subject  to  a  discount.  This  necessitates  a  calculation 
every  time  a  price  is  required,  with  a  consequent  possi- 
bility of  error  and  a  loss  of  time. 
The  estimation  of  the  cost  of  labour  on  a  job  is  a 
fruitful  source  of  error  in  an  estimate.  Almost  every 
engineer  has  his  own  methods,  and  seldom  will  two  esti- 
mates for  the  same  work  be  the  same.  The  difficulty  no 
doubt  in  the  estimation  of  this  item  has  also  been 
greatly  added  to  during  the  past  war  years  by  the  con- 
tinually fluctuating  rates  of  wages.  In  order  to  i-educe 
these  uncertainties  to  a  minimum,  and  to  introduce  into 
the  estimation  of  labour  costs  an  element  of  standardi- 
sation, the  author  has  prepared  a  number  of  "Labour 
constants."  These  have  been  used,  to  some  extent,  in 
the  building  trade  for  many  years,  but  have  not,  as  far 
as  can  be  ascertained,  been  employed  on  electrical  work. 
They  consist  of  a  series  of  figures  representing  the  time 
in  hours  rquired  to  do  a  certain  unit  of  work,  such,  for 
instance,  as  running  100  yards  of  cable  or  fixing  on 
foundations  a  10-h.p.  motor,  but  under  certain  specified 
standard  conditions.  This  form  of  estimating  neces- 
sitates a  special  column  for  labour  costs  on  the  estinuite 
form,  and  may  take  up  a  little  more  time,  but  by  allow- 


ing modifications  to  the  standard  time  for  conditions 
other  than  standard,  reduces  the  element  of  guesswork 
very  considerably. 

Whether  the  estimate  should  be  independently  checked 
or  not  is  a  point  about  which  there  has  been  considerable 
debate. 

For  a  small  firm  it  would  appear  to  be  more  satis- 
factory, and  would  also  be  less  expensive  to  concentrate 
the  whole  of  the  responsibility  for  the  estimate  in  the 
hands  of  the  engineer  rather  than  divide  it  between  the 
engineer,  cost  clerk  and  checker.  The  engineer  usually 
can  devise  methods  for  rapidly  checking  through  his 
estimate,  and  he  should  also  be  greatlj-  helped  in  this 
respect  by  the  analysis  of  the  past  orders  secured.  But 
when  the  amounts  involved  are  very  considerable — and 
this  is  mostly  the  case  with  large  firms — it  is  extremely 
desirable  to  have  the  estimates  independently  priced 
and  independently  checked  botli  for  quantities  and 
price.  This  naturally  adds  to  the  expense  of  getting 
out  an  estimate,  and  also  introduces  a  certain  amount 
of  delay  in  sending  it  off,  but  avoids  serious  errors  in 
the  price  put  forward.  An  instance  of  the  importance 
of  checking  recently  came  to  the  notice  of  the  author, 
when  an  error  of  £17,000  was  made  in  a  tender,  and 
not  found  out  till  after  the  work  was  in  hand.  This 
amount  would  have  paid  the  staff  of  the  whole  estimat- 
ing office  for  10  years,  or  the  salary  of  a  checker  for 
the  best  part  of  his  lifetime. 

Of  tools  in  general  there  should  be  no  shortage.  They 
should  be  provided  by  the  firm,  so  that  there  will  be  no 
necessity  to  borrow  this,  that,  or  the  other  thing  from 
one  of  the  other  engineers,  and  although  most  engineers 
worth  their  salt  usually  provide  themselves  with  every- 
thing they  are  likely  to  need,  it  should  not  be  left  to 
them  to  do  so. 

Surroundings. — The  estimating  engineer  is  essenti- 
ally a  brain  worker,  and  as  such  everything  which  will 
distract  his  attention  or  reduce  his  power  of  concen- 
tration should  be  avoided. 

His  desk  and  chair  should  be  comfortable,  his  room 
silent,  warm,  well  ventilated,  and  above  all  well  and 
correctly  lighted,  his  tools  readily  accessible  to  his  hand. 
In  the  author's  estimation  this  necessitates  a  separate 
room  for  each  engineer.  This  may  sometimes  be  difficult 
to  arrange,  but  it  is  not  necessary  that  the  room  should  be 
large  if  the  above  requisites  are  provided.  An  engineer 
is  an  individual,  and  can  work  best  under  conditions 
peculiar  to  himself.  These  he  can  provide  for  him- 
self without  interfering  with  the  working  conditions  of 
anj'body  else,  if  he  has  a  room  of  his  own. 

Estimating  in  the  past  has  frequently  been  a  system 
of  glorified  guesswork.  This  should  not  be  so.  An 
effort  has  been  made  above  to  show  how  much  greater 
certainty  may  be  introduced  into  the  preparation  of  an 
estimate,  enabling  closer  prices  to  be  put  forward. 
Some  may  contend  that  the  methods  suggested  are 
unnecessarily  expensive,  but  even  if  this  should  be 
found  to  be  the  case,  it  would  be  more  than  offset  by 
the  larger  amount  and  greater  accuracy  of  the  work 
which  each  engineer  could  turn  out. 


X-ray  Research. — Manchester  will  shortly  be  in  the  proud 
positioii  of  possessing  the  most  up-to-dat«  and  powerful 
X-ray  department  in  the  country,  says  the  Daily  DhpatcU. 
Some  time  ago  the  Manchester  Royal  Infirmary  received  a 
donation  of  ^5,000  for  the  purpose  of  equipping  the  new 
X-r;iy  department,  which  will  be  fonnnlly  opened  on 
November  18th  by  Sir  Humphry  Rolleston,  president  of  the 
Koyal  Ciillege  of  Physicians.  By  1913  the  X-ray,  massage. 
iiiul  electrical  work  of  the  infirmary  had  increased  to  such 
an  ext<?ut  that  it  beoiime  almost  impossible  to  cope  with  it. 
Twelve  months  ago  it  was  decided  to  utilise  the  whole 
ground  floor  of  the  teaching  block.  Considerable  alterations 
have  since  taken  place,  and  the  department  has  been 
equipped  with  the  latest  and  most  powerful  apparatus.  It 
will  now  be  able  to  undertake  every  form  of  X-ray  diagnosis 
and  treatment.  Cancer  research  with  X-rays  is  also  carried 
out  in  this  department  under  a  special  cominitt^'e.  A  s!v?cial 
feature  is  the  fully-equipped  demonstration  room,  where 
students  and  doctors  will  be  able  to  see  the  cases  under 
examination  without  in  any  way  interfering  with  the  routine 
work. 
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THE     INSTITUTION     OF    ELECTRICAL    ENGINEERS. 

INAUGURAL    ADDRESS,    by    FRANK    UILL,    O.B.E.,    President. 


{Abstract. 


The  Institution. 

The  Institution  is  in  point  of  numbers  now  the  largest  engi- 
neering Society  in  the  British  Empire,  the  total  membership 
at  the  commencement  of  this  session  being  10,461  and  the 
increase  during  the  past  twelve  months  867.  Membership  is 
becoming  more  recognised  as  a  qualification,  and  the  Royal 
Charier  gives  an  added  dignity  and  prestige.  I  do  not  hesi- 
tate to  call  for  ungrudging  service  to  the  Institution  from  all 
its  members,  certain  that  if  each  w'ill  actively  realise  that 
the  Institution  is  his  Institution,  its  powers  of  and  opportu- 
nities for  useful  service  to  mankind  will  be  greatly  enlarged. 

Technical  Educwion. 

As  one  illustration  of  service,  the  new  Technical  Education 
Scheme  may  be  mentioned.  The  Board  of  Education  has 
sought  the  assistance  of  the  Institution  in  its  management 
of  technical  education  in  England  and  Wales;  accordingly, 
a  Joint  Committee,  on  w-hich  the  Board  of  Education  and 
this  Institution  are  equally  represented,  will  be  responsible 
for  the  curriculum  in  electrical  engineering  at  such  schools 
as  elect  to  join  in  the  scheme,  for  certifying  the  satisfactory 
nature  of  the  schools  and  the  final  examinations;  the  certifi- 
cates and  diplomas  issued  to  successful  candidates  will  be 
signed  on  behalf  of  the  Institution,  the  Board  of  Education, 
and  the  school.  Apart  from  service  on  the  .Joint  Committee, 
cases  will  certainly  arise  where  members  can  help  by  showing 
interest  in  those  schools  which  adopt  the  scheme,  by  gifts  of 
apparatus  and  plant,  by  facilitating  visits  of  students  to 
works,  by  finding  work  for  the  students,  and  by  criticism 
of  the  course  of  training,  so  as  to  make  it  really  adapted 
for  turning  out  men  best  equipped  for  their  work  in  the 
world. 

It  is  tremendously  important  that,  during  their  course 
of  study,  students  should  get  first-hand  acquaintance  with 
actual  coninaercial  conditions,  both  as  regards  the  conditions 
of  work  and  acquaintance  with  the  workers.  Managers  (it 
is  becoming  an  anachronism  to  speak  of  "  emploj'ers  ")  ought 
to  feel  it  a  duty  to  make  temporary  vacancies  for  such  stu- 
dents, reaUsing  that  as  hereinafter  they  will  require  ade- 
quately trained  men  from  the  schools,  so  in  the  meantime 
they  also  must  do  their  share  in  the  educational  scheme  by 
providing  facilities  impossible  to  the  schools,  but  possible 
to  industry.  I  make  a  very  earnest  appeal  to  all  those  mem- 
bers of  the  Institution  who  are  in  positions  enabling  them 
to  influence  either  opinion  or  practice  on  this  matter,  to 
make  a  point  of  doing  what  they  can  to  meet  this  need. 
During  my  time  I  have  had  a  considerable  number  of  men 
direct  from  the  universities  and  colleges,  and  I  do  not  recollect 
a  single  failure.  But  I  do  not  remember  an  instance  of  a 
student  being  familiar  with  the  economic  aspect  of  engineer- 
ing studies,  nor  of  one  who  had  any  idea  of  how  to  tackle 
a  problem  of  engineering  economics.  Yet  that  question  of 
economics  is  the  fundamental  problem  of  the  engineer;  the 
time  at  the  schools  is  very  fully  occupied,  but  engineering 
economics  ought  not  to  be  left  untouched. 

Electrical  Communication. 

Other  things  being  equal,  the  nation  best  equipped  with 
the  means  of  production,  communication,  and  transportation, 
■will  enjoy  a  great  advantage  in  the  race  for  commercial  _ 
supremacy,  and  perhaps  also  in  the  search  after  national  well- ' 
being.  It  follows,  therefore,  that  a  great  responsibility  is 
laid  on  those  to  whom  is  entrusted  the  means  of  communica- 
tion, or  who  control  those  means,  particularly  so  because  it 
is  at  last  generally  recognised  that  competition  is  not  an 
aid  to  efficiency  in  this  business.  In  return  for  the  grant  of 
facihties  to  carry  on  its  work,  each  grantee  authority  must 
ultimately  recognise  its  duty  to  the  public  and  must  dili- 
gently and  actively  search  out  new  means  and  facilities  and 
also  set  about  educating  the  public  with  regard  to  their  need 
for  ommuni'-ation.  Efficient  coiiimunicatnn  is  the  life  blood 
of  CfimnifTce  und  of  uatiou.il  and  international  understanding 
and  amity. 

The  passive  attitude  of  merely  satii?fying  public  demands 
must  be  abandoned  and  an  aggressive  attitude  take  its 
place. 

The  asmimption  that  lack  of  profit-earning  robs  a  Govern- 
ment of  the  stimulus  enjoyed  by  a  public  company ;  also  that 
a  Government  department  should  not  earn  any  more  inonev 
than  is  necessar\'  for  it  to  be  self-supporting,  arc  both 
fallacious.  Only  let  it  he  realised  that  communication  means 
somethinc  real— that  it  is  a  tool  for  the  benefit  of  the  nation, 
a  necessity — and  who  is  more  vitally  interested  in  obtaining 
the  fullest  pos.<!ihle  utilisation  of  that  necessity  than  a  Govern- 
ment'' The  stimulus  of  profit-earning  to  produce  develop- 
ment is  small  compared  with  the  stimulus  which  c^raes  to 
a  public  department  as  trustee  for  the  nation. 

Bnt  it  seems  also  wrong  to  rr:iRnn  that  a  Government  de- 
partment should  not  earn  something  more  than  just  enough 


merely  to  pay  its  way.  With  a  large  staff  it  is  unhealthy 
that  the  idea  should  prevail  that  profit-earning  is  of  no  ac- 
count. Without  a  surplus  of  income  over  expenses,  there  is 
no  margin  for  unforeseen  contingencies;  service  trials  and 
research  are  likely  to  be  adversely  acted  upon,  and  capital 
w-iU  be  raised  with  greater  difficulty.  Further,  there  seems 
no  reason  why  a  Government  should  not  include  in  the  rentals 
a  sum  plainly  intended  to  be  a  contribution  towards  revenue; 
it  is  difficult  to  see  any  reason  why  it  is  i^ermissible,  for  the 
purpose  of  raising  revenue,  to  tax,  say,  food,  but  not  tele- 
phones, or  why  it  is  proper  to  make  a  considerable  surplus  on 
postage,  but  not  on  telephones.  It  would  seem  that  the  eon'ect 
course  is  for  the  Government,  if  it  operates  the  telephones, 
to  raise  from  them  something  towards  the  National  Kevenue, 
and  to  pay  such  a  return  on  the  capital  invested  in  the  busi- 
ness as  to  make  certain  its  abiUty  to  raise  whatever  money 
may  be  required  to  extend  the  business. 

The  following  are  some  of  the  alterations  in  practice,  caused 
by  recent  developments  in  telephony  as  they  affect  long-distance 
or  through  communication. 

Loadiiii/  is  the  deliberate  addition  n{  inductanc  in  a  cir- 
cuit for  the  purpose  of  increasing  the  distance  over  which 
satisfactory  speech  is  feasible. 

[Curves  were  exhibited  by  the  author  to  indicate  the  results 
of  loading  and  its  effect  on  the  cut-off  frequency  and  upon 
the  velocity  of  propagation  of  cable  circuits]. 

So  far  as  open  lines  are  concerned,  the  reactions  on  the 
general  plant  caused  by  loading  are  that  a  higher  class  of 
construction,  including  transposition,  and  maintenance  is 
required  to  avoid  cross-talk  and  to  keep  up  the  insulation, 
for  loaded  hues  are  much  more  susceptible  to  reduction  in 
transmission  efficiency  due  to  lowered  insulation  than  are 
non-loaded  Unes.  With  poor  maintenance  it  may  well  be 
that  the  number  of  days  in  the  year  during  which  the  im- 
provement due  to  loading  is  gained  is  not  sufficient  to  pay 
for  the  cost  of  loading. 

This  condition  of  constantly  maintained  high  insulation 
applies  also  to  loaded  cable  lines,  but,  high  insulation  being 
comparatively  easy  to  achieve  in  cables,  little  reaction  is  caused 
by  this.  The  increased  cross-talk  caused  by  loading  has, 
however,  caused  real  difficulty,  which  has  been  overcome  by 
great  advances  in  the  cable  art,  not  only  as  regards  the  con- 
struction of  long-distance  cable  in  the  factory,  but  also  as 
regards  the  jointing  of  the  wires  in  the  field,  both  these  being 
intended  to  secure  such  freedom  from  unbalance  between  cir- 
cuits as  will  obviate  cross-talk.  Further,  the  effect  of  variables 
is  not  necessarily  local ;  that  is  to  say,  a  defect  in  one  place 
may  be  felt  a  long  way  off  in  a  section  where  no  defect 
exists. 

Repeaters  are  devices  which  relay  the  received  current, 
but  they  have  many  important  functions  besides  the  ampli- 
fying one,  and  the  reactions  on  telepone  practice,  due  to  the 
advent  of  the  practical  telephone  repeater,  will  be  of  very 
special  importance. 

While  the  three  types  can  be  employed  on  either  open 
or  cable  circuits,  the  four- wire  type  is  economically  more 
suited  to  cable  circuits;  and  since  the  gains  obtainable  can 
be  made  so  high  as  to  render  the  line  loss  zero  between  the 
terminals  of  the  4-wire  section  (which  cannot  be  achieved 
by  any  other  type)  it  is  economically  possible  to  employ  this 
type  of  circuit  in  cable  for  distances  up  to  1 ,000  miles — per- 
haps further— and  so  it  is  pre-eminently  suited  for  groups 
of    long-distance   lines  carrying  heavy  traffic. 

Whenever  repeaters  are  employed  in  any  line  they  must  be 
located  at  the  right  positions  determined  by  engineering  con- 
siderations alone  and  not  by  political  ones.  It  might,  for 
example,  be  correct  for  a  line  to  run  through  Limburg  on 
which  there  would  be  a  repeater  in  Holland,  but  no  appre- 
ciable length  of  line  in  that  State.  In  any  such  case  the 
networks  at  the  repeater  in  one  country  must  conform  to  the 
lines  situated  in  other  countries. 

The  gain  given  by  the  repeater  [which  the  author  illustrated 
by  means  of  curves]  must  be  adjusted  to.  and  suitable  for, 
the  type  of  line  with  which  it  is  to  be  used ;  a  repeater  is  not 
a  universal  article  which  can  be  attached  to  any  hne  regard- 
less of  its  make  up. 

What  is  the  overall  result  in  transmission  when  employing 
a  long  line  in  which  copper  and  repeaters  both  contribute  to 
the  effective  tran.smission  of  speech — what,  in  fact,  is  the 
tran.smisfiinn  afforded  over  the  whole  system?  Fig.  1  shows 
frequency /attenuation  curves  for  a  non-loaded  open  copper 
wire  line  3,400  miles  (5,472  km.)  long.  The  curves  represent : 
(a)  actual  measurements  on  the  line  when  using  repeaters  of 
a  type  designed  for  and  suited  to  the  line;  (b)  computations 
ba.sed  on  using  imaginary  repeaters  giving  uniform  gains  at 
all  frequencies;  (c)  actual  measurements  when  using  repeaters 
BuitaVile  for  other  types  of  line,  but  un,suited  to  this  one. 
The  line  includes  12  repeaters  in  tandem,  and  curve  a  shows 
that  the  specially  desiened  repeater  in  conjunction  with  the 
suitable  line  gives  a  fairly  uniform  overall  loss,  approximatelv 
10  standard  miles,  between  the  frequencies  of  400  and  1,800, 
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On  the  other  hand,  curve  b  shows  that  the  theoretical  uni- 
form-gain repeater,  if  used,  would  give  a  frequency/gain 
characteristic  of  a  very  undesirable  kind  which  would  greatly 
increase  the  frequency  distortion.  Lastly,  curve  c  shows 
that  a  reixiater  suited  to  the  character  of  one  line,  if  used 
'  with  another  line  to  which  it  is  unsuited,  may  give  overall 
transmission  of  a  highly  unsatisfactory   nature. 

Sinc«  it  is  not  yet  practicable  to  transmit  all  frequencies 
equally,  it  is  evident  that  some  sort  of  a  compromise  must 
be  made;  and  if  a  line  is  composed  of  several  sections,  on 
each  of  which  a  different  compromise  had  been  made 
final  through  result  may  be  less  satisfactory  than  meed  be, 
solely  because  the  compromises  contain  no  unity  of  treat- 
ment. 

When  repeaters  are  in  operation,  they  must  maintain  con- 
stant the  gains  to  be  given  out  or  there  will  be  .serious  effects 
on  the  speech.  If  the  gains  fall  off  by  2  per  cent.,  the  net 
result  will  be  an  increase  of  23  per  cent,  in  the  loss  in  the 
line.  Should  the  gain  on  each  repeater  fall  by  7.5  per  cent, 
the  final  net  loss  would  be  an  increase  of  84.5  per  cent.,  so 
great  that  probably  the  line  would  become  unworkalile.  These 
examples  show  the  importance  of  uniformity  of  con.struction, 
uniformity  of  maintenance,  and  uniformity  of  operation.  The 
examples  are  rather  understated  than  exaggerated. 

Fortunately,  the  design  of  repeaters  has  been  carried  far 
enough,  so  that,  if  correct  design  is  employed  and  if  certain 
regulations  for  operating  routine  and  maintenance  are 
followed,  the  gains  can  be  held  steadily ;  but  among  those 
routines  are  tests  which  determine  when  the  useful  life  of 
an  amplifying  element,  a  vacuum  tube,  has  ceased,  and  the 
required  constancy  in  gain  can  ony  be  held  if  all  repeater 
stations  are  operating  to  the  same  routine,  employing  the 
same  technique  and  under  the  one  control.  If  it  were  possible 
to  foresee  all  possible  combinations  and  emergencies,  it  would 
doubtless    be    possible,    though    not  economical,    to   establish 


a    varying    number    of    carrier    telegraph    circuite    ranging 
from  6  to  20. 

Two    of     the     sections     on     this    route    in     detail     are : 
(a)  Between  Chicago  and  Omaha,  fig.  2,  4.%  miles  (729  kru.) 
direct  distance  apart,  four  open- wire  conductors  carry  :  — 
2  physical  telephone  circuits, 
1  phantom   telephone  circuit, 
4  earthed  telegraph  circuits,   which  can  be  worked  either 

1-way  or  2-way  at  will, 
20  2-way   carrier  telegraph  circuits. 

27  total  circuits  on  4  wires. 

(6)   Between    Chicago    and    Pittsburg — 4-50  miles   (729  km.) 
apart — eight  open-wire   conductors  carry  : — 
4  physical  telephone  circuits, 
4  halves   of   phantom    telephone   circuits   (equivalent   to  2 

circuits), 
8  earthed  telegraph   circuits  which  can  be  worked   either 
1-way  or  2-way  at  will, 
■37  2-way  carrier  telegraph  circuits. 

51  total  circuits  on  8  wires. 

On  another  route  between  New  York  and  Philadelphia — 
90  miles  (145  km.)  apart — two  conductors  in  cable  carry, 
though  not  by  carrier  circuits  :  — 

1  physical   telephone  circuit, 
30  special  signalling  circuits. 

31  total  circuits  on  2  wires. 
From  Chicago  to  Omaha  or  from  Chicago  to  Pittsburg  the 
direct  distances  are  about  the  same  as  from  Paris  to  Berlin. 
from  Paris  to  Marseilles,  or  from  London  to  Milan.  From 
New  York  to  Philadelphia  is  about  the  same  distance  as 
between   London  and  Birmingham. 
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Fig.    2.— Ohicaqo-Omaha  Carrier  Line  Load. 


routines  covering  all  cases  requiring  attention;  but  the  only 
commercial  solution  lies  in  unity  of  control  of  the  line 
from  begirming  to  end.  It  is  no  longer  necessary  to 
sacrifice  the  quality  which  can  be  obtained  on  open-wire 
circuits  by  loading  them  in  order  to  reduce  the  attenuation 
— this  reduction  can  be  effected  by  repeaters.  Long,  heavy, 
open-wire  lines  are  not  now  loaded  at  all,  but  are  repeatcrcd. 
resulting  in  improved  articulation,  and  the  increased  speed 
of  propagation  avoids  echo  trouble,  which  only  became  in- 
sistent becau.se  of  the  more  powerful  effect.s  derived  from 
repeaters.  With  cable  circuits,  on  the  other  hand,  loading 
cannot  be  abandoned  .since  it  is  necessary  for  the  reduction 
of  frequency  distortion,  hut  the  tendency  is  towards  lighter 
loading  so  as  to  raise  the  speed  of  the  circuit,  thus  reducing 
the  echo  trouble  which,  because  of  the  reduced  speed  and  the 
great  electrical  length  of  loaded  cable  circuits,  demands  most 
careful  consideration. 

Carrier  circuits  have  recently  been  put  into  commercial 
service,  the  new  system  having  been  added  to  the  well-known 
methods  of  superimposing  phantom  telephone  and  composi- 
ting telegraph  (ircuits.  Special  treatment  is  needed  in  the 
ronstvuction  and  maintenance  of  carrier  lines  and  equipment, 
Td  because  the  equipment  is  expen.sive  such  lines  nuist  be 
■f  considerable  length    in   order   to   he  econnniical. 

.As  an  illustratioti  of  the  advantages  to  be  gained  by  using 
the  late.st  development,  the  following  may  be  quoted  :  On  the 
New  Ynrk-San  Franciscr  line  the  circuits  are  of  o)>en  wire 
from  Harrishurgh  to  San  Francisco,  about  2,500  miles  (4,0.50 
km.)  direct  distance  apart.  On  four  conductors  on  this  route 
the  loads  carried  are  :  — 

2  phy.sical  telephone  circuite, 

1  phantom  telephone  circuit, 

4  earthed  telegraph  circuits,  and 


At  present  there  are  in  actual  service  in  the  Unittnl  States 
the  following  miles  of  carrier  route    and  channel :  — 

Miles  of  route.  Miles  of  channel. 

Carrier  telephone      4.776  16.576 

Carrier  telegraph       10.919  78.870 

Totals         15,695  95,446 

Interference,  meaning  the  reactions  which  occur  between 
\yeak-current  communication  circuits  and  heavy-current 
light,  power  and  traction  circuits,  is  assuming  increasing 
importance. 

It  must  be  recognised  that  the  industries — involving  the 
telegraph,  telephone  and  railway  signalling  systems  as  rep- 
resentative of  the  light  energy  group,  and  the  lighting, 
power,  railway  and  tramway  systems  as  representing  the 
heavy  group — are  both  of  them  necessary  to  the  well-being 
of  the  world,  and  they  must  learn  to  live  together  har- 
moniously and  to  avoid  or  mitigate  the  otherwise  serious 
reactions  between  their  respective  circuits.  It  must  also  he 
recognised  that  in  grappling  with  this  diflicult  problem  there 
cannot  he.  and  ought  not  to  be.  any  claim  by  either  side  for 
priority  of  protection    or    preferential    treatnl^nt. 

There  is  only  one  stMisible  solution.  Let  the  engineers  of 
the  two  industries  first  get  tc-igetliei'.  unfettered  by  anv  par- 
ti.san  tie,  to  seek  the  l>est  methods  of  getting  rid  of  the 
trouble,  and  after  those  best  methods  have  been  found,  on 
the  ba.sis  of  the  least  total  cost.  then,  and  only  then,  let  the 
question  of  settling  the  apportionment  of  cost  as  between 
the  interests  be  taken   up. 

Poitnihje  Jm protie III (•n^1.— Heretofore  a  long-distance  tele- 
phone line  was  a  relatively  simple  structure,  but  it  is  no. 
longer  possible  to  consider  maintenance  of  each  part  solely 
as  a  sectional  matter— what  is  done  at  one  place  may  canse 
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serious  reactions  at  another,  and  the  line  as  a  whole  must 
be  considered.  We  can  now,  therelore,  obtain  certain 
advantages  in  the  coustruction  of  through  lines,  but  only  il 
we  are  willing  to  ^ne  the  attention  necessary  to  secure 
theai.     The    t^nelits   are  :  — 

Great  increase  in  the  distance  over  which  communication 
can  be  given. 

Great  mcrease  in  the  number  of  channels  ot  communica- 
tion, telephone  and  telegraph,  which  can  be  provided  by  one 
pan-  of  wires. 

Great  increase  in  the  number  of  circuits  which  can  be 
placed  in  cable,  numbers  such  that  it  would  be  impossible 
1,0  nnd  space  lor  them  it  all  circuits  were  to  be  open  wires. 

Greatly  reduced  annual  cost  of  circuits  and  improvement 
in  quaiitv  ol  speech. 

Increased  security  of  service  by  reason  of  circmts  being  in 
cable. 

increased  speed  of  service  by  reason  of  greater  number  ol 
circuits. 

The  principal  points  to  which  attention  must  be  given  in 
order   to  secure  tbe  above  advantages  are  :  — 

Dehnite  decision  as  to  the  work  each  hne  is  to  do,  that  is, 
planning  in  advance.  ■     ,     <■     . 

Oeuuue  stanaurds  of  performance  to  be  reqiiued  of  the 
complete  line. 

Luity  ol  treatment  of  all  transmission  matter  affectmg  the 
line  over  its  lull  length. 

Unity  of  treatment  of  all  transmission  matters  affected  by 
the  couuectmg  ot  the  Une  to  other  lines,  whether  trunks  or 
subscribers'  lines. 

L'nity  of  mamtenance  control  over  complete  length  ol  the 
Une. 

Unity  of  control  over  repeater  gams  .over  the  complete 
length  of  the  line.  ,    ,     ,       ^.       ,■     , 

Unity   of  operating   control  over  the  w^hole    length  ot   thc 

Education  of  all  sections  of  the  telephone  staff  in  trans- 
mission, maintenance,  and  operating  practices.  It  is  not 
suflicient  for  a  few  engineers  in  any  administration  to  be 
famihar  with  these   matters. 

American  Systems.— The  telephone  systems  of  the  United 
States  are  in  advance  of  those  operating  m  Europe.  The 
telephone  system  in  the  United  States  now  has  nearly  tw'o- 
thirds  of  the  telephones  installed  throughout  the  whole  world. 
In  that  country  there  are  at  present  over  1U,0(X>  companies 
owning  and  operating  over  14,CIOU,UOO  telephone  stations. 
That  total  number  divides  into  two  broad  classes;  those 
having  some  kind  ot  connection  with  the  Bell  system,  and 
those  which  have  not.  Again,  the  first  ciass  divides  into 
those  known  as  Bell-owned,  and  others  as  Bell-connecting 
with  an  independent  ownership.  The  telephone  statistics  of 
the  United  States  are  :  — 

July  3l6t,  1922, 
No.  of         No.  of  Per 

Companies.    Stations.         cent. 
Bell-owned   companies  26         9,223,770         65.0 

Bell   -   connecting        companies 

(mdependent   ownership)       ...      9,289         4,520,725         31.8 


Total    Bell    sj-stem  ...      9,315 

Non-Bell-connecting    comiianies         879 


13,744,495 
452,597 


96.8 

3.a 


Totals  10,194       14,197,092       100.0 

Since  1905  the  increase  in  the  number  of  stations  of  the 
Bell-owned  companies  has  been  an  average  of  410,000  per 
annum.  Taking  the  population  of  the  United  States  at  109 
millions,  there  is  now  one  telephone  station  to  every  7.7  per- 
sons, while  in  the  year  1900  there  was  only  one  station 
to  every  56  persons.  Since  the  beginning  of  the  twentieth 
century,  while  the  population  has  increased  by  45  per  cent. 
and  the  volume  of  general  business  (judged  by  the  best  data 
available)  by  100  per  cent.,  the  number  of  telephone  stations 
has  increased  by  over  900  per  cent.  Again,  the  investment 
of  the  Bell-owned  companies,  which  was  $180,700,000  in 
1900,  had  increased  bv  267  per  cent,  by  1911,  and  by  755  per 
cent,  by  1921,  and  then  stood  at  a  total  of  $1,543,865,540, 
say  i'346,000,000. 

From  his  telephone  in  that  country  a  subscriber  can  reach 
out  over  more  than  4,000  miles  and  can  call  practically  any 
of  the  13,700,000  stations  referred  to,  situated  in  70,000  cities, 
towns  and  villages;  and  the  statistics  show  that  the  telephone 
communications  in  that  country  outnumber  the  postal  com- 
munications by  .50  per  cent.  It  is  agreed  by  those  best 
qualified  to  judge  that  .'\ineriean  industry  on  its  present  scale 
could  not  function  without  the  telephone  service  as  they 
know  it  now. 

While  there  are  many  telephones  which  are  not  part  of  the 
Bell  system,  the  great  majority  (97  per  cent.)  are  part  of 
that  organisation  of  fompanies  and,  further,  with  a  few 
exceptions  those  cf.mpnnips  which  are  not  part  of  that  system 
are.  on  the  nvera.pi',  a  collection  of  small  concerns. 

There  are  five  outBtnndinB  features  in  the  organisation  of 
the  Bell  system,  and  they  aro  f-B.'iential  in  any  effective  orga- 
nisation for  telephony  on  on  extended  scale,  namely  : — 

(1)  I»cal  oneratinp  ortfanipations,  thus  making  for  decen- 
tralisation. These  organisations,  or  companies,  possess  large 
measures  of  authority. 


(2)  A  central  administrative  direction  and  control  over  the 
local  organisations. 

(3  A  long-distance  organisation  constructing  and  operating 
the  long  hues  by  which  the  local  organisations  effect  inter- 
communication. 

(4)  Control  of  the  manufaeturing  organisation. 

(5)  A  central  organisation  for  scientific  research,  develop- 
ment of  apparatus  and  technique  of  construction,  mainten- 
ance and  operation. 

European  Systems.— In  Europe,  generally  speaking,  and 
considering  the  nations  separately,  we  find  ;  — 

(1)  An  organisation  having  a  central  authority  with  no 
separate  local  authorities. 

(2)  A  series  of  admiuistrative  areas  charged  with  the  duty 
of  maintaining  the  service   under  the   central  authority. 

(3)  No  one  department  charged  with  the  duty  of  through 
business. 

(4)  No  control  over  manufacture. 

When  we  consider  Europe  as  a  whole  we  find  :  — 

(1)  A  number,  about  40,  of  self-contained  loc'al  operating 
orgamsation.s  each,  in  the  majority  of  cases,  conducting 
local  business  and  a  through  business  within  its  area,  also 
that  part  of  the  international  thi'ough  business  which  lies 
within  its  own  borders. 

(2)  No  organisation  controlling  or  co-ordinating  the  various 
local  operating  organisations,  which  yet  have  to  function  as 
a  whole. 

(3)  No  means  of  keeping  the  separate  organisations  in 
touch  with  each  other,  and  no  systematic  means  of  adjusting 
differences   in   matters   of  daily    practices. 

(4)  No  organisation  of  any  kind  which  handles  and  cares 
for  the  through  business  as  a  whole. 

(5)  No  common  agreement   as  to  manufacture. 

(6)  No  common  research,  standard  practice,  or  technique 
of  construction,  maintenance,  and  operation.  There  are  m 
Europe  large  centres  of  population  within  such  distances  of, 
and  in  such  commercial  relationships  to,  each  other  that 
traffic  would  be  forthcoming  did  adequate  facihties  but  exist. 
There  is  no  engineering  difficulty  so  far  as  distance  is  con- 
cerned, in  constructing  and  'iperating  hues  at  commercial 
rates  to  give  satisfactory  speech  from  any  part  to  any  other 
part  of  Europe,  but  at  present  the  through  business  is 
meagre  in  quantity,  slow,  and  inefficient.  Under  the  present 
conditions,  practically  the  only  way  in  which  the  nations 
can  co-operate  in  these  matters  is  that,  when  new  fines  are 
to  be  constructed  between  countries,  there  is  co-operation 
and  consultation  between  the  representatives  of  the  countries 
concerned,  and  occasionally  there  are  international  con- 
ferences.    But  these  cannot  produce  a  unified  system. 

Given  facihties  there  is  traffic  waiting  to  be  handled 
between  the  cities  of  Europe  as  between  the  cities  ot  the 
United  States.  The  opinion  of  some  of  those  well  qualified 
to  judge  is  that  the  differences  in  language  and  customs  do 
not  constitute  a  serious  bar  to  international  communication 
by  telephony,  and  there  are  weighty  reasons  (such  as  the 
present  necessity  of  improving  the  relationship  between 
nations,  in  addition  to  the  normal  commercial  advantages) 
which  render  it  safe  to  forecast  sufficient  through  busmess 
to  warrant  the  setting  up  of  a  competent  organisation  with 
the  plant  necessary  to  handle   the  traffic. 

Long-distance  Telephony. — There  is,  however,  little  likeli- 
hood of  speedy  and  economical  construction  and  operation  J 
such  lines  as  are  necessary  between,  say,  London  and  Stock- 
holm, involving  three,  or  perhaps  five,  intermediate  non- 
interested  countries;  yet  there  is  nothing  fanciful  in  the  idea 
of  quick  communication  between  such  places.  The  direct 
distance  over  land  between  London  and  Delhi  is  about  the 
direct  distance  from  Key  West,  in  Florida,  to  New  York, 
thence  to  San  Francisco  and  thence  to  Los  .Angeles,  in  CaU- 
fornia,  over  which  distance  calls  can  be  made  regularly.  The 
new  York-Chicago  cable,  now  in  course  of  construction,  wiU 
have  a  gross  transmission  equivalent  so  great  that  if  a  435-lb. 
(4.2  mm.)  open-wire  circuit  were  constructed  to  that  equiva- 
lent it  might  be  10,000  miles  long,  enough  to  connect  Paris 
to  the  telephone  system  at  Seattle  in  the  North- West  of  the 
United  States  and  leave  enough  to  spare  to  take  care  of  the 
cable  across  the  Behring  Strait.  Of  course,  this  illustration 
is  uncommercial,  but  it  serves  to  show  that  land  distance  is 
now   no  difficulty   to  telephony. 

There  are  originated  at  New  York  over  4,0(.K),000  long-dis 
tanco  calls  per  annum,  and  in  the  United  States  many  calls 
are  made  over  lines  of  considerable  length  belonging  to  the 
local  companies,  and  do  not  go  over  the  iong-distance  Unes. 
Similarly,  Chicago  and  Philadelphia  each  originate  a  number 
approaching  2,000,0(_K)  long-di.stance  calls  per  annum,  while 
such  pla.c>es  as  Boston,  Cleveland,  and  Pittsburg  each' 
originate   about  500,000   long-distance   calls  iier   annum. 

In  the  U.S.A.  there  exists  a  long-distance  telephone  service 
such  as  is  not  known  in  Europe.  And  yet  there  is  no  reason 
whatever  why  the  service  in  Europe  should  not  be  extended 
in  a  somewhat  similar  fashion ;  from  the  f;u-t  of  its  denser 
population  and  less  distant  cities,  Europe  enjoys  advantages 
over  the  United  States,  and  these  should  make  for  much 
qre^ater  development  of  the  through  business  than  she  no^ 
has. 

Through-telephony  in  Europe  under  the  present  conditions 
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can  never  be  worth  the  name  of  a  service.  Each  nation  is, 
from  the  telephone  poiot  of  view,  merely  conducting  a  local 
business  over  an  area  which  is  not  very  great;  each  local 
authority,  although  vitally  interested,  must  at  its  boundaries 
hand  over  the  conduct  of  its  business,  in  part,  to  someone 
else. 

The  through  business  must  be  handled  as  a  compleve  unit 
if  it  is  to  be  efficiently  done.  The  correct  course,  therefore, 
appears  obvious,  viz.,  to  depute  a  body  to  do  for  all 
European  nations  that  which  no  one  nation  can  do  for  itself. 
This  is  already  practised  by  banks  and  railways  in  their 
clearing  houses.  Once  the  fact  has  been  grasped"  that  there 
is  no  reason  whatever  for  the  coiporate  spheres  ot  inllucnce 
and  the  operating  areas  to  be  identical,  and  that  each  re- 
quires quite  separate  consideration  for  its  determination, 
there  will  be  no  real  difficulty  in  arranging  operating  areas 
for   efficiency    and    apart   from    corporate    spheres. 

If  it  was  possible  for  the  nations  to  agree  on  unity  of  con- 
trol for  the  purposes  of  war,  it  ought  not  to  be  beyond  their 
powers  to  agree  to  a  unity  of  control  for  the  efficient  working 
of  the  through-telephone  busiues.s.  It  is  not  enough  for  the 
separate  organisations  to  attempt  to  agree  to  a  code  of  rules 
to  which  each  shall  subscribe — such  an  attempt  would  only 
be  to  court  failure.  Control  can  only  be  effeL-ted  by  a  living 
authority   always  on   duty. 

Besides  the  engineering  considerations  there  are  weighty 
reasons  connected  with  the  circuit  lay-out,  business  policy, 
rates,  and  operating,  which  make  it  impossible  to  give  an 
adequate  through  service  without  unity  of  control. 

Suggested  Organisation. —At  present  it  is  difficult  enough 
for  the  various  administrations  to  obtain  the  money  required 
for  the  construction  of  such  plant  as  is  demanded  by  their 
own  traffic,  let  alone  for  the  fo.stering  of  traffic  by  the  con- 
struction of  lines  not  yet  called  for  by  pubUc  demand  and 
for  the  construction  of  lines  between  non-contiguous 
countries,  which,  although  demanded,  are  not  required  by 
the  intermediate  countries  through  w^hich  they  pass. 

The  alternative  suggestions  which  present  themselves 
are :  — 

(1)  To  operate  all  the  through  business,  both  within  and 
between  the  various  countries  in  Europe,  by  a  single  long- 
lines  company  working  under  licences  from  the  various 
Governments,  taking  the  calls  from  the  local  originating 
organisations,  and  being  entirely  respon.sible  for  them  until 
turned  over  to  the  local  receiving  organisation. 

Governments  would  put  the  long-lines  company  into  a 
proper  legal  position,  and  make  it  plain  that  the  company 
had  the  goodwill  and  support  of  the  country,  and  they  would 
co-operate  with  the  company  in  the  handling  of  the  traffic. 
It  might  also  be  found  desirable  to  turn  over  to  the  company, 
either  on  purchase  or  rental,  certain  lines  and  equipment 
already   in  existence   for   handling   through   traffic. 

The  advantages  of  this  course  would  be  that  unified  con- 
trol could  be  achieved  at  once.  The  service  would  be  on 
an  ordinary  commercial  basis,  and,  if  the  fees  were  correct, 
sufficient  money  could  be  raised  to  construct  all  lines  and 
equipment  called  for. 

(2)  The  second  alternative  is  for  the  various  Governments 
to  form  what  would  in  effect  be  a  private  company  or  Commis- 
sion, of  which  the  Governments  only  would  be  the  stock- 
holders, to  do  the  work  described  in  the  first  alternative,  and 
from  each  subscribing  Government  the  Commission  would  de- 
rive its  authority  in  that  country.  The  Commission  being  .sup- 
plied by  funds  on  some  agreed  plan  of  participation  by  each 
Government,  would  be  the  sole  judge  of  the  plant  to  be  con- 
structed and  operated,  within  the  scope  of  the  money  put  at 
its  disposal,  and  it  would  assume  the  ordinary  responsibilities 
of  a  board  of  directors  of  a  public  company,  carrying  out  all 
the  necessary  functions  and  periodically  reporting  results 
to  those  who  supplied  the  capital. 

The  above  is  the  mere.st  sketch  of  a  scheme,  but  if  it 
should  find  acceptance  I  am  ready  to  put  forward  for  con- 
sideration by  the  proper  authorities  a  plan  which  I  believe 
will  be  found  to  provide  a  basis  on  which  the  countries  can 
be  represented  on  equal  terms,  and  by  which  no  unfair 
burden  is  placed  on  any  country,  and  I  believe  such  a  plan 
would  result   in   better  service  and  be    self-supporting. 

(3)  The  third  alternative  is  frankly  one  of  a  temporising 
nature.  It  is  that  the  various  operating  telephone  authori- 
ties should  form  themselves  into  an  a.ssociation  for  the  pur- 
pose of  studying  this  and  other  matters. 

If  I  may  venture  to  make  a  definite  suggestion,  it  is  that 
the  telephone  authorities  of  Europe— including  the  United 
Kingdom — as  telephone-operating  nuthorities  rather  than  as 
'^lorernment  dep.nvtments — should  hold  an  early  conference 
if  all  the  telephone  authorities,  companies  and  municipalities 
:i.s  well  as  Government  departments,  to  .study  in  detail  this 
prolilem  and  endeavour  to  find  a  solution.  I  am  convinced 
tuat  unity  of  control  over  the  through  traffic  must  obtain  in 
ttie  end,  but  whether  the  through  traffic  is  handled  by  one 
organisation  or  by  many,  there  are  matters  which  urgently 
require  agreement  for  the  improvement  of  telephony  as  an 
I'fficient  agent  for  service  in  Europe. 

.Almost  entirelv,  what  has  been  said  is  limited  to  through 
communication  bv  telephony.  This  is  not  because  there  is 
nothing  to  be  said  regarding  local  service,  but  rather  because 
it  seemed  better  to  try  to  focus  attentiim  on  what  at  the 
moment  is  the  createst  telephone  problem  in  Europe. 
namely:  How  .shall  the  through  Tiusiness  be  organised?    The 


tune  hag  come  when  the  organisation  muEt,  if  it  is  to  remain 
efficient,  change  from  unicellular  to  multicellular  and  tbe 
various  cells  must  take  up  special  functions  rather  than  all 
functions;  in  that  way  only  can  the  whole  organiBatiou  make 
progress. 

In  the  telephone  we  have  the  most  perfect  means  of  com- 
munication of  which  we  know.  If  oniy  we  will  use  it,  not 
alone  will  it  benefit  the  industry  of  the  nation,  but  we  shall 
be  making  a  definite  step  towards  reducing  international 
jealousies  and  fears  and  increasing  the  goodwill  without 
which  there  cannot  be  peace  on  earth. 


Irish  Centre. 

Chairman's  PlUuuess.— Abstract. 
Mr.  E.  C.  Handcouk,  M.I.E.E.,  prebiding,  in  Trinity  College, 
Dublin,  at  the  opening  meeting  of  the  i\f^i--£i  session  of  me 
Irish  Centre  of  ihe  Institution,  dealt  with  the  luture  of  ttie 
Centre   and   of   the  electrical  industry   m  Ireland. 

As  regarded  the  Centre,  he  asked  tUe  members  to  consider 
how  the  recent  change  of  Uovernmeut  in  Ireland  was  likely 
to  ahect  their  profession.  Irishmen  were  conspicuous  in  the 
profession.  Ihey  had  given  it  mafly  of  its  greatest  men, 
from  the  late  Lord  Kelvin  to  their  President,  Mr.  Frank  Gill, 
who  was  not  only  a  Dublin  man,  but  one  of  the  founders 
of  the  Irish  Centre,  which  was  composed  of  electrical  engi- 
neers of  all  branches,  with  one  exception,  numbering  148.  It 
was  on  this  body  of  men  that  the  community  reUed  for  its 
supply  of  electricity;  in  fact,  there  was  not  a  profession  or 
trade  that  was  not  in  a  major  or  minor  degree  dependent 
upon  them. 

There  were  two  paths  open  to  their  Centre — one,  that  of 
apathy,  allowing  others  to  accept  responsibiUty ;  but  iif  they 
remained  apathetic  they  could  not  expect  to  be  taken 
seriously  if  they  protested  against  any  technical  rule  or  regu- 
lation of  which  they  disapproved.  ihe  .second  path,  and  to 
him  the  only  po.ssible  one,  was  to  manfully  accept  their 
responsibility  and,  further,  to  make  it  clear  to  all  concerned 
that  their  members  could  not  reasonably  be  expected  to  be 
responsible  for  the  carrying  out  of  technical  rules  and  regula- 
tions unless  the  Centre  had  a  voice  in  their  framing.  The 
change  of  Government  was  going  to  be  beneficial  to  the  Irish 
Centre  in  the  ratio  that  it  accepted  responsibility.  He 
urged  the  necessity  of  a  definite  understanding  l)etw"een  the 
Institution  and  the  Government  Department  covering  the 
technical  regulations  for  the  generation  of  electricity. 

.Another  matter  was  as  to  the  pos.sibility  of  electrical  manu- 
factures in  the  Irish  Free  State.  He  regretted  that,  apart 
from  one  small  company,  he  knew  of  nobody  attemptmg 
electrical  manufacture.  That  was  a  most  unhealthy  state  of 
affairs,  not  only  for  the  profession,  but  for  the  whole  country. 
The  change  of  Government  in  Ireland  would  give  a  strong 
inducement  that  had  been  absent  before,  for  the  Govern- 
ment would  be  able  to  place  contracts  at  home,  and  these 
would  ensure  the  manufacturer  a  start.  Without  such  con- 
tracts it  would  be  difficult  to  face  outside  competition. 

Proceeding,  Mr.  Handcock  advocated  the  estabhshment  of 
a  bureau  of  inventions  and  a  research  department.  There 
should  be,  he  said,  a  laboratory  at  each  of  their  e!e:trical 
training  colleges.  Tens  of  thousands  of  pounds  of  national 
money  were  annually  expended  in  technical  colleges  covering 
the  first  step  in  the  education  of  young  electrical  students, 
but  for  the  second,  and,  nationally,  more  important  step  not 
a  penny  was  expended,  and,  in  consequence,  young  men 
had  to  leave  the  country  to  gain  the  necessary  knowledge  and 
experience,   and  they   seldom  returned. 

They  in  Ii-eland  were  relatively  a  small  community,  now 
starting  at  a  mo.st  critical  period  in  their  economic  develop- 
nient ;  but  they  were  starting  free  from  precedent  and  vested 
rights.  That,  he  held,  was  a  combination  that  made  for 
efficiency.  It  was  most  desirable  that  everjbody  interested 
in  electricity  should  co-operate  in  building  up  the  country. 
He  would  be  satisfied  if  his  remarks  had  any  effect  in 
awakening  them  to  their  responsibilities. 

Turning  to  elctricnl  schemes  in  contemplation.  Mr. 
Handcock  said  the  River  Bnnn  would,  judging  from 
present  appearances,  be  the  first  of  the  Irish  rivers  to 
be  harnessed  on  a  substantial  .scale  for  the  generation 
of  electricity.  .\  strontr  syndicate  had  the  undertaking 
in  hand,  and  it  hoped  to  pilot  a  Bill  through  the 
Northern  Parliament  in  the  immediate  future.  The  Centre 
and  other  engineering  associations  had  discussed  the 
possibilities  of  the  harnessing  of  the  Liffey.  and  were 
now  awaiting  final  recommendations.  It  was  to  be 
hoped  that  the  decisions  covering  the  method  of  finance  and 
control  would  be  taken  and  publislied  without  delay.  These 
decisions  would  be  very  important,  as  they  would  form  a 
precedent  for  other  schemes;  and.  seeing  that  water-iwwer 
was  a  national  resource,  national  money,  to  some  extent  at 
least,  .should  be  applied  to  its  development.  It  wns  reason- 
able to  as.sume  tliat.  in  12  or  1.5  years,  after  a  considerable 
portion  of  the  capital  had  been  repaid,  the  Liffey  scheme 
would  prove  a  valualde  source  of  revenue  to  the  nation. 

On  the  question  of  wirt-less.  it  was  for  tlie  Centre  lirgely 
to  say  whether  it  would  retain  a  directing  control.  If  it  were 
to  do  that  the  members  must  actively  interest  themselves  in , 
the  new  .science,  co-operate  with  tho.se  specialising  in  it,  and 
help  from  their  wider  experience. 
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CORRESPONDENCE. 

LetteT$  received  by  ui  after  5  p.in.  on  Tuesdij  cannot  appear 
until  the  following  ueek.  Correspondents  thould  forward 
their  communicattom  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  our  possession. 

Steam  Condensing  Plant. 

We  have  not^d  with  much  interest  the  stutement  recently 
made  in  your  Journal  by  Messrs.  Cole,  Marchent  &  Morley 
that  the  "  Delas  "  ejector  uses  'io  per  cent,  less  steam  than 
any  other  type  of  ejector. 

Possibly  Messrs.  Cole,  Marchent  &  Morley  have  carried 
out  tests  on  every  type  of  steam  jet  apparatus  constructed,  but 
we  are  unable  to  agree  with  their  liyures.  If,  therefore,  they 
will  refer  to  three  surface  condensing  plants  fitted  with  the 
■■  Delas  "  ejector  and  in  commercial  use  in  power  stations  in 
this  country,  we  shaU  endeavour  to  arrange  with  Professor 
Stoney,  or  some  other  eminent  and  independent  engineer,  to 
carry  out  tests  at  our  expense  with  a  view  to  comparing  the 
results  with  figures  at  present  in  our  possession. 

With  reference  to  the  tooUng  of  ejector  throats  by  the  circu- 
lation of  cold  water,  Messrs.  Cole,  Marchent  &  Morley  claim 
this  as  the  basis  of  the  Delas  design,  and  a  feature  possessed 
by  no  other  ejector.  We* can  refer  to  several  ejectors  having 
such  an  arrangement,  and  perhaps  the  most  interesting  type 
of  ejector  possessing  this  feature  is  the  ejector  designed  by 
the  Wheeler  Co.,  of  Philadelphia,  in  which  the  convergent 
portion  of  the  throat  is  surrounded  by  a  cold-water  jacket. 
This  ejector  is  described  in  British  Patent  No.  157, '211,  which 
has  recently  been  cited  by  the  British  Patent  Office  against 
the  '■  Delas  "  patents,  and  appears  to  us  to  be  a  very  clear 
anticipation  of  the  "  Delas  "  ejector,  and  certainly  disposes 
of  any  claim  that  they  alone  are  entitled  to  cool  the  throat 
of  an  ejector  by  a  circulation  of  cold  water. 

H.  Fothergill  &  Co. 

Westminster,  November  6th,  1922. 


Salesmanship  in  Relation  to  Small  Electric   Fires   and 
Cookers. 

Mr.  P.  E.  Rowland  ventilates,  in  your  issue  of  November  3rd, 
a  long-recognised  difficulty  in  selhng,  experienced  by  makers 
of  electric  fires  and  of  other  electrical  apparatus.  The  cost 
and  inconvenience  of  the  wiring  does,  unfortunately,  deter 
many  people. 

The  real  way  out  is  for  electrical  contractors  to  do  as  was 
suggested  by  Mr.  Hughman  at  the  E.D.A.  Salesmanship 
Conference  referred  to  by  Mr.  Rowland.  When  a  contractor 
secures  a  wiring  contract  for  lighting  only,  he  should  use 
all  his  persuasive  powers  to  induce  his  customer  to  install  a 
power  circuit,  if  not  for  immediate,  then  for  future,  use.  If 
the  case  is  properly  presented,  the  consumer  will  often  agree. 

For  wiring  for  power,  or  for  an  extension  to  an  existing 
instaflation,  I  think  one  of  the  modern  metal-sheathed  sur- 
face systems,  such  as  the  Henley  wiring  system,  provides 
the  most  economical  method. 

W.  A.  Moore. 

Forest  Gate,  November  6th,  1922. 


The  Administrative  Staff  and  Sir  Lynden  Macassey. 

My  attention  has  been  drawn  to  an  article  appearing  in  the 
Electrical  Review,  of  October  13th,  1922,  deahng  with  Sir 
Lynden  Macassey 's  book  entitled  "  Labour  Policy  ;  False  and 
True,"  and  more  particularly  to  a  reference  in  the  book  to 
the  staff  and  the  comments  of  your  reviewer. 

The  distinguished  autlicr  of  the  book  in  question  expres.se9 
the  opinion  that  "  The  Administrative  Staff  has  not  attained 
to  a  true  conception  of  their  real  part  in  imlustry."  He  is 
probably  entirely  unaware  of  the  fact  that  it  is  not  so  much 
the  case  that  the  staff  has  not  a  true  conception  of  its  part  in 
industry,  but  rather  that  its  conception  is  so  advanced  that  it 
has  necessitated  the  u.se  of  the  c(,mbined  forces  of  the  employers 
in  an  endeavour  to  subdue  it. 

Your  reviewer,  however,  is  even  wider  from  the  mark. 
I  have  yet  to  learn  that  the  members  of  the  commercial  and 
clerical  staffs  in  the  electricity  supply  industry  have  ever 
acted  "  as  the  catspaw  of  the  employer,"  as  he  asserts.  On 
the  contrary,  T  know  of  several  cases  where  members  of  this 
Association  have  suffered  considerably  through  participation 
in  the  affairs  of  the  A.'ssociation. 

It  is  almost  humorous  to  note  that  an  exception  is  made 
in  the  ca.sp  of  the  E.P.E.A.  and  the  comments,  in  addition 
to  advertising  that  A'^sociation.  are  written  in  such  a  strain 
that  one  is  tr;rapted  to  think  that  the  paragraph  in  question 
was  written  b\  a  member  of  the  E.P.E.A.  It  is  also  ex- 
ceedingly strange  that  your  contributor  should  state  that  ho 
has  never  heard  of  a  staff  union  other  than  the  E.P.E.A., 
which  has  ever  s^t  "  seridusly  about  the  improvement  of  the 
lot  of  its  members."  Piither  your  correspondent  is  new  to 
the  industry,  or  he  h.TK  nrit  studied  the  Ei^rcTRirAi,  Rkview 
very  cloeely  during  the  last  few  years — else  he  would  have  seen 
that  continued  endeavour-.;  have  been  made  by  this  Associa- 
tion to  enlist  the  menibersbip  of  every  commercial  and 
clerical  worker  in  electricity  '^•upply  undertakings  throughout 


the  country.  This  work  of  extensive  propaganda  has  been 
cajriod  out  continually  during  the  past  lour  years,  and  ii 
very  high  percentage  of  membership  was  attained  in  1920. 
The  Association  was,  with  the  E.P.ii..A..,  a  constituent  mem- 
ber of  tbe  National  Joint  Board  and,  far  from  being  a  cats- 
paw  of  the  employers,  fought  through  with  its  salary  scheme 
which  culminated  in  the  recommendations  of  the  National 
Joint  Board  of  May,  1920.  It  was  then  the  fiasco  began. 
Employers  all  over  the  country  repudiated  the  decisions  of 
their  chosen  representatives  and,  with  the  exception  of  a 
few  undertakings,  refused  to  honour  their  agreements.  The 
employers'  side  of  the  National  Joint  Board  never  tried  to 
do  anything,  either  alone  or  in  conjunction  with  the 
employiSs'  side,  as  a  National  Joint  Board,  to  bring  tha 
undertakings  into  line.  Their  only  answ-er  was  to  the  effect 
that  the  force  of  circumstances  and  the  opposition  of 
employers  throughout  the  country  was  too  strong  for  them 
to  do  anything  at  all  for  the  Association  or  its  members.  Does 
this  adinissiou  sound  like  acting  as  a  catspaw  for  the 
employers? 

The  Association  was  eventually  forced,  and  without  pro- 
test from  its  colleagues  of  the  E.P.E.A.,  to  withdraw  from 
the  National  Joint  Board  in  October,  1921,  which  act  seriously 
affected  the  membership  of  the  Association,  and  in  conjunc- 
tion with  the  general  reaction  and  depression  in  trade  union 
circles,  had  a  marked  effect  upon  its  membership.  The 
Association,  however,  has  emerged  from  that  time  of,  crisis, 
and  is  pursuing  a  policy  of  progress  and  reconstruction  which 
is  bound  to  appeal  irresistibly  to  all  tbe  commercial  and 
clerical   workers  in  the  industry.         ' 

An  opinion  of  a  well-known  employer  in  the  industry  is 
worth  quoting.  He  said :  "  that  so  far  as  the  industrial 
ideals  of  this  Association  are  concerned,  we  are  about  five 
years  too  'early,  but,  unfortunately,  on  the  wage  question  we 
are  about  12  months  too  late."  This  was  said  in  1920,  so, 
perhaps,  we  are  nearing  the  period  when  the  fundamental 
principles  advocated  by  this  Association  in  1919  will  he  most 
opportune. 

This  Association  is  still  the  only  organisation  registered  as 
a  trade  union  specially  and  exclusively  organised  among  the 
workers,  and  for  the  workers,  on  the  commercial  and  clerical 
side  of  the  electricity  supply  industry. 

In  the  same  number  of  your  journal  a  paragraph  appears 
relating  to  a  successful  concert  recently  held  by  this  Associa- 
tion at  Anderton's  Hotel,  from  which  it  would  appear  that 
the  Association  is  still  flourishing.  The  trouble  in  the  past 
has  been  largely  due  to  the  fact  that  the  Association  has  not 
given  full  publicity  to  its  progress  and,  what  would  havp 
been  more  to  the  point,  its  struggles  against  the  almost  over- 
whelming opposition  of  the  employers  and  other  staff  unions 
in  combination  against  us. 

As  I  have  mentioned  above,  a  more  progressive  and  con- 
structional programme  is  in  progress,  and  in  future  we  shall 
publish  far  more  about  ourselves  than  in  the  past,  as  it 
w'ould  seem  that  any  work  undertaken  without  a  flourish  of 
trumpets  is  not  recognised,  but  to  bang  the  big  drum  is  to 
give  the  impression  of  making  the  most  progress. 

Much  could  be  written  w-ith  regard  to  the  opinions  of  the 
members  of  this  Association,  both  regarding  the  employers' 
attitude  on  the  National  Joint  Board  and  the  outlook  in 
general,  but  space  wiU  not  permit  it. 

In   one  sense   we  agree   with   your  correspondent's  remark 
that  the  solution  of  the  labour  problem  is  not  going  >to  be 
"  reached  by  flying   to  it  or  ru.shing  to  it.    It  is  education, 
and  education  alone,   that  must  bring  about  the   permanent 
improvement  of   the   position."      That    sentence   simply   em- 
bodies one  of  the  most  difficult  things  my  .Association  is  ouji 
to   undertake,    viz..  to   educate    the  commercial    and  clerical 
members  to  the  fact  that  their  salvation   lies    in    industrial ' 
organisation,   such  as  is  provided  by  this  .\ssocation. 
G.  R.  Smith, 
General  Secrctury, 
'  Elcctric.itii  Supply  Commercial  .issociation. 

London,  S.E.9.,  November  6th,  1922. 

[The  article  in  question  was  editorial.  Our  correspondent 
goes  out  of  his  way  to  fit  on  a  cap  which  duos  not  belong  to 
him.  Why  should  he  suppose  that  the  "  .Administrative  Staff  " 
referred  to  by  Sir  Lynden  Macassey,  in  dealing  with  industry 
in  general,  is  that  of  the  electrical  industry  in  particular;  or 
that  the  administrative  staff  consists  only  of  commercial  and 
clerical  members?  The  technical  members  will  have  some- 
thing to  say  on  that  point. 

We  are  pleased  to  know  that  the  Association  is  flourishing, 
and  is  about  to  adopt  a  more  progressive  policy;  it  has  always 
l)een  assured  of  the  sympathetic  interest  of  the  technical  Press. 
—Eds.  Elec.  Rev.] 


Shift  Engineers'  Salaries. 

Well  done,  the  shift  engineers !  Be  British  and  keep  on 
keeping  on.  Constant  dropping  wears  away  the  hardest 
stone.  We  have  it  on  the  highest  authority  that  the  most 
obstinate  cases,  even  though  they  "  Fear  not  God  neither  do 
they  regard  man,"  yield  to  this  treatment.  The  shift  engi- 
neers have  an  unassailable  case  of  flagrant  injustice;  it  would* 
be  a  crime  and  an  outrage  on  every  drop  of  British  blood  in 
your  veins  to  sit  down  under  it. 
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On  the  other  hand  it  is  as  well  to  remember  the  story  ot 
the  eminent  philanthropist  and  the  Kniall  boy,  who  had  lost 
a  shilling.  The  poor  little  fellow  was  crying  bitterly.  His 
mother  had  sent  him  out  with  two  skiJlings  to  buy  groceries 
and  a  big  boy  had  taken  one  shilling  away  from  him.  "  But 
why  didn't  you  .shout  out?"  the  good  man  asked.  "  [  did," 
the  boy  answered,  and  gave  a  sample  of  how  he  liad  nhouted. 
"Can't  you  shout  any  louder  than  that''"  the  man  asked. 
The  boy  .shook  his  head.  Then  the  eminent  philanthropist, 
sympathetic  tears  rolling  down  his  cheeks,  took  the  other 
shilling. 

c.  s.  w. 

November  6th,  ]9'22. 


LEQAL. 

OosTg  IN  THE  Marconi  Case. 
Thb  question  of  coets  of  Marconi's  Wireless  Telegraph  Co., 
Ltd.,  against  the  MuUard  Radio  Valve  Co.,  Ltd.,  in  the  action 
jn  which  judgment  was  given  on  October  19th  {vide  Elec. 
Kev.,  October  27th),  ciime  before  Mr.  Justice  Lawrence  for 
argument  in  the  Chancery  Division  on  November  let. 

Mr.  HuNTEB  Gray,  K.C,  appearing  for  the  plaintiffs,  asked 
that  they  should  have  the  costs,  as  tliey  had  succeeded  upon 
an  important  question  raised. 

His  LoKUSHip  said  tliat  when  there  was  only  one  claim  in 
I  patent  action,  and  that  failed,  the  action  would  be  dis- 
nu.ssed  with  costs,  but  in  this  case  he  was  prepared  to  give 
;i  oertificate  of  validity  of  the  patents  which  had  been 
attacked. 

Sir  Duncan  Kerlt,  K.C,  appearing  for  the  defendants,  in 
>|ily  to  a  question  of  the  Judge  as  to  why  defendants  should 
Hit  pay  the  costs  of  the  action  so  far  as  the  validity  of  the 
patents  was  concerned,  said  that  the  rule  had  always  been 
that  the  successful  party  should  have  the  costs  of  the  action 
unless  the  Judge  thought  otherwise. 

His  Lordship  :  I  am  going  to  give  you  the  general  costs. 

Sir  Ddncak  Kerly  said  the  question  was  whether  the 
plaintiffs  should  have  any  costs  on  the  issue  of  validity.  He 
agreed  that  that  might  have  been  a  separate  issue,  but  it  was 
material  to  the  other  matter.  He  submitted  that  in  the 
circumstances  the  defendants  should  be  paid  the  costs  of  the 
action,  and  that  they  should  have  the  costs  of  the  separate 
issue  in  addition.  The  plaintiffs  had  really  failed  to  make 
out  the   patent  which   they  came   to   support. 

His  Lordship,  after  further  argument,  said  it  was 
admitted  that  the  question  as  to  the  payment  of  the  costs 
was  a  matter  for  his  discretion,  and  he. purposed  to  exercise 
that  discretion  by  ordering  the  plaintiffs  to  pay  to  the  de- 
fendants the  general  costs  of  the  action  and  the  costs  of  the 
issue  of  infringement.  He  would  further  exercise  his  dis- 
cretion in  ordering  that  the  defendant  company  should  pay 
to  the  plaintiff  company  the  costs  involved  by  the  attack  on 
the  validity  of  the  Tictters  Patent  of  the  plaintiff  company. 
There  would  he  a  return  of  those  costs  if  so  ordered  by  the 
Court  of  Appeal.  He  would  also  give  a  certificate  of  validity 
of  Round's  patent,  limited,  on  the  third  claim,  and  also  a  cer- 
tificate of  validity  of  Peri's  patent,  of  which  the  plaintiffs 
■were  the  registered  owners. 


OoMPliNSATlON    AWARD     AGAINST     THE     ENGLISH     ELECTRIC     Co., 

Ltd. 
On  November  27th,  at  the  Stafford  County  Court,  George 
Draper,  a  fitter  employed  at  the  works  of  the  English  Elec- 
tric Co.,  Ltd.,  applied  for  compensation  in  resiwct  of  an 
accident  by  which  he  was  rendered  unable  to  follow  his 
employment.  The  applicant  wiid  that  while  employed  in  dis- 
mantling a  motor-generator  on  a  crane,  on  July  19th  last, 
the  hook  and  chain  fell  upon  him,  fracturing  his  jaw  and 
giving  him  seveie  facial  wounds,  and  shock.  He  stated  that 
he  was  totally  unable  to  work.  Coun.sel  for  the  company 
and  a  medical  referee  considered  that  the  applicant  was  able 
to  do  light  work,  and,  accepting  this  evidence,  the  judge 
made  an  award  of  .£1  a   v/cek  for  partial  disability. 


Walsall  Hardwark  Manufacturing  Co.,  Ltd.,  u.  Electric 

Components. 
In  the  Chancery  Division  on  Tuesday,  Mr.  Justice  Sargant 
heard  this  action,  in  which  plaintiffs  sought  for  an  injunction 
to  restrain  the  defendants  from  selling  or  advertising  for  sale 
any  electric  fittings  under  the  name  of  "  Walsall  Grip,"  not 
being  fittings  of  the  plaintiffs'  manufacture. 

Sir  Arthur  Colefax,  K.C,  said  tho  main  question  for  the 
Court  nae  whether  or  not  the  expression  "  Walsall  Grip  "  was 
distinctive  of  the  plaintiffs'  goods.  Thei?e  consisUnl  of  con- 
tinuity fittings  for  the  tubing  of  wires  carrying  electric  (cur- 
rent. The  fittings  consisted  of  elbows,  bends  and  tecs.  ^^  The 
defendants'  case  wa«  that  the  expression  "  Walsall  Grip  "  was 
distinctive  of  a  known  method  of  c/miiling  up  fittings,  and 
was  known  to  the  trade  and  public  to  bear  such  a  meaning. 
Tlie  plaintiffs  complained  of  tho  sale  by  the  defendants  to  the 
Jenner  Light  &  Power  Co.  of  fittings  not  of  their  manufacture 
in  execution  of  an  order  for  "  Walsall  Grip  "  elbows,  tees,  and 


couplings.  Coun.sel  did  not  suggest  that  that  waj  not  au  order 
cKxasioned  by  the  publication  by  the  defendanis  of  :i  price 
list,  and  the  way  the  defendaut-i  ufalt  with  tli:it  order  pio- 
vided,  he  submittt'd,  anjple  evidence  that  the  "  Walsall  Grip  ' 
did  mean  what  plaintiffs  said  it  meant. 

Tlio  case  wa.s  eventually  settled,  I^ord  JJal.'iijury  cjnwmting 
to  the  injunction  asked  for.  Sir  Arthur  Coliifax  baid  the 
plaintiffs  did  not  ask  for  any  further  relief,  •nd  each  party 
would  pay  their  own  costs. 


Harrison  v.  Webber,  Ltd. 
In  the  Shoreditch  County  Court,  on  Friday,  Itefore  Judt^e 
Cluer,  Mr.  John  Francis  Harrison,  of  WJ,  Princes  iitrett, 
Southend-on-Sea,  dealer  in  electrical  goods,  sued  MesBih. 
Webber,  Ltd.,  of  47,  Great  Eastern  btreet,  KG.,  alno  dtalerK 
in  electrical  goods,  to  recover  Jb5  :is.  Tho  claim  vva;--  lor  the 
btorage  of  electric  lamps,  30s.;  for  l>  do/,,  broken  Ijvmpi,  OCte. ; 
and  railway  carriage,  7s.  Mr.  A.  B.  Robinson  appeared  for 
the  defence. 

A  month  ago  the  plaintiff'  was  .sued  by  thn  deiend:ji)lii  for 
a  quantity  of  electric  lamps  supplied,  which  Mr.  HarriRon 
denied  ordering,  as  the  voltage  did  not  suit  Southend.  He 
lost  the  day  on  that  occasion.  On  Friday  plaintiC  said  his 
claim  had  to  do  with  an  order  given  some  time  pr.-,viou.sly 
to  the  lamps  referred  to  in  the  last  action,  tix  dozen  of  the 
lamps  aniving  smashed.  The  defendants  advertLv.-d  in  the 
Electrical  Review  that  they  would  chauge  ail  broken  ones. 
so  they  were  returned,  but  the  defendants  once  more  sent 
them  back  to  him;  so  that  he  had  to  pay  th«  carriage  both 
ways.  He  did  not  counterclaim  on  the,  occasion  of  the  last 
action,   as  the   present  summons  had   already  l)ecn   i.<su<jd. 

Judge  Cluer  :  It  would  have  been  wi.sor  to  have  counter- 
claimed  at  the  time. 

For  the  defence,  Mr.  Webber  said  that  ho  had  never  heard 
of  the  broken  lamps,  either  by  letter,  telephone,  or  otherwise. 
At  the  particular  time  referred  to  by  tho  plaintiff  they  were 
refusing  all  goods  from  •  Harrisons— they  actually  roturueiJ 
the  500  lamps  which    were  disputed   in    the   last  action. 

Judge  Cluer  said  that  if  that  was  so,  they  might  have  been 
returned,  so  he  would  adjourn  the  ca.se  to  enable  the  plaintiff 
to  call  evidence  from  Southend,  but  tho  plaintiff  woulo  Iri'^e 
to  pay  the  costs  of  the  day. 

Westmin.ster  E.S.   Corporation,  Ltd.,  o.   Wtkhham  Stuoios, 

Ltd. 
This  case,  which  was  heard  before  Lords  Justices  Bankes, 
Scrutton,  and  Eve,  in  the  Court  of  Appeal  on  November 
'2nd,  was  an  appeal  of  the  defendants  from  the  judgment  of 
Mr.  Justice  Swift  in  the  King's  Bench  Diviiion,  the  case 
raising  the  question  whether  professional  photographers  were 
under  a  liabiUty  to  pay  for  the  energy  used  for  arc  lamps 
solely  for  taking  photographs  on  a  power  or  lighting  basis. 

The  plaintiff  company  brought  the  action  to  recover 
j082  18s.   od.  for  electricity  supplied  to  tho  defendants. 

The  case  was  report<;d  in  our  issues  of  May  19th  and  26th 
last. 

IviR.  Blanco  White,  for  appellants,  said  that  there  was  no 
dispute  as  to  the  figures.  The  learned  judge  had  found  that 
plaintiffs  were  entitled  to  charge  at  the  lighting  rate.  He 
(Counsel)  said  that  that  was  wrong.  There  was  a  separate 
meter  for  the  arc  light.  There  was  no  statutory  distinction 
between  current  supplied  for  power  and  lighting  purposes; 
it  was  a  distinction  introduced  by  the  .supply  authorities 
themselves  for  their  own  commercial  purposes.  They  quoted 
a  lower  rate  for  power  purposes  to  induce  people  to  take 
clectricitv  during  the  chiy-tmie.  The  plaintiffs  were  entitled 
to  charge  8d.  unless  defendants  could  protect  themselves  by 
Sections  19  and  20  i>f  the  Electric  Lighting  Act,  188'2.  The 
judge  had  found  that  the  plaintiffs  were  entitled  to  do  so  pro- 
vided they  treated  all  photographers  alike.  He  submittod  that 
that  was  wrong  in  law. 

Counsel  explained  that  a  special  arran.geme.nt  was  made 
in  October,  19'21,  by  which,  since  that  date,  defendants  and 
other  professional  photographers  in  the  area  were  <Jiarged 
■Id.  a  unit.  ,      ,  ,     »     , 

Without  calling  uiwn  Mr.  Kennedy,  for  re.3pondcnts,  LoRn 
Justice  Bankes,  in  his  judgment,  said  that  it  wa3  not  dio- 
put<-d  that  the  plaintiff  company  was  entitled  to  differentiate 
between  the  charges  it  made  and  to  do  so  up  to  whatever 
the  maximum  charge  might  be.  As  between  customers  the 
Electric  Light  .\ct,  1882,  contained  provisiona  against  grant- 
in'i  undue  preferences,  and  the  defendants  now  contended 
that  the  plaintitVs  had  not  luought  themselves  within  the 
protection  afforded  bv  Section  19  of  that  Act.  The  case  fc 
the  defendants  was  "that  the  current  supplied  to  them  was 
for  power;  that  fact,  in  his  opinion,  had  Ix^u  rightly  found 
by  the  learned  Judge  in  the  defeiuiants'  favour.  But  de- 
fendants said  they  had  been  overcharged  having  regard  to 
what  other  customers  for  electricity  for  iwwer  purposes,  who 
were  not  photographers,  were  charged,  and  that  there  waa 
n.vtiiing  to  justify  this  distinction.  The  answer  made  by  the 
plainliff  companv  was  that  it  was  entitled  to  ^^'j^^ge 
plioto"iaiihers  for  power  in  excess  of  what  it  charged  itc 
other  "cu.seomers.  and  it  justified  that  on  the  ground  that  the 
circumstances  of  the  case  were  not  similar.  That  being  so 
the  claim  in  respect  of  an  overcharge  failed,  and  tho  appeal 
failed,  and  must  be  dismissed  with  costs. 

The  other  m'embers  of  the  Court  concuired. 
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eicgraphy,     Stc."    J.    Stockton. 


2S,aaL     "  VuriiUc    cofHionsers    for     wi 
Ociobar  list. 

as.liiil.    "  Uyaaiuos  (or  lighting  vehicles."    E.  Dick.    October  21st.     (Switzer- 
land, October  Slst,  lUl.) 

28,S81»    "  Locianch^  balterio*."    E.  E,  Dutt  and  S.  H.  Godfrey.    October  21st. 

28,6SB.     '•Tim.-    switch."     B.    I.    Citroen.     October   21st. 

■ii.SSJ.     ■l-.lect.u    rciajs."     MilropolitanA  ickers    Electrical     Co.,    Ltd.,    and 
1  .     W.    Koss      tklobcr    iUt. 

28,tlM.    "  l^wd-Mulralling  s/«tem  (or  motors.  Sic."  Briitsh  Thomson-Houston 
Co..  Lid.  l»-ioneral   Electric  Co.).     October  Jls 


British   Thomson-Houston  October  27th 


vgraphj."        C. 


28,714.     *'  Protective  devices  for   electric 
Co.,   Ltd.,  and   A.    S.    Fitzgerald.     October 

28,7U.     "  Spnrkiog  plugs."    A.   Baker  and   J.   Hudson.     October  21st. 

^,774.  "  Combined  clainp  and  spring  clip  for  testing  Gparking  plugs." 
C.  R.  Joocs.     October  33rd. 

28,806,  "  Manufacture  of  metallic  filammt^  (or  incandescent  electric  lamps, 
&c."     Sdisoa  Swan    Electric  Co.,   Ltd.,  and   li.   A.  Percival.     October  SSrd. 

28,81;(.     "  Electric   motor-driven  compressors."     ti.   J.  Spohrer.     October  23rd. 

28,831.  "Electrical  operation  of  typewriters."  J.  D.  Raots  (J.  R  Lyness). 
October  e3rd.  vj  j        ; 

28,838.     "  Electric   welding  machines."     1- .   G.   Gale.     October  23rd. 

28,836.  "  Protecting  metals  from  corrosion."  British  Thomson-Houston  Co., 
Lid.   (Goaeral   Electric  Co.).     October  23rd. 

28,854.    "  Wi-ctric  horns,  &l-."    W.  J.  Goodcridg.-.     October  24th. 

28,881.    "Electric   plug-connecting  boxes.  &c."    J.    Phillip.     October  24th. 

28,8iS.  "Electric  switch  fuses."  C.  C.  Garrard,  A.  H.  Railing,  and  A.  F. 
Scarle.     October  !!4tta. 

28,a»».    "  Ihermionic     valve      transmitters     liir     wireless      te 
Matthews.   L.  G.   Preston,  and  G.  Shearing.     October  2*th. 

28,898.    "  Electric  water  heaters."    J.  Bousie.     October  24th. 

23,900,  '*  Electro-magnetic  control  for  telegraphic  apparatus,  &c."  E.  L. 
Gruneoiiald.    October  a4th.     (France,  November  3rd.  1921.) 

28,904.    "  Lccianch6  cells."    S.    H,    Godfrey.     October    24th. 

28,iW.     "  lacaadefeceot   electric    lamp."     \V.    j.    Cameron.     October    24th. 

28,911.  "  Electric  switches."  Hoover  Suction  Sweeper  Co.,  Ltd.  (Hoover 
Suction  Sweeper  Co.).    October  24th. 

28,S«».  "  klectric  traction  installations  lor  raillcss  vehicles.  Sic."  J.  Vila. 
October  24th. 

28.933.  ••  Non-.pillabk  containers  for  electric  accumulators,  S:c."  W.  R. 
Kdwaicis.    October   34th. 

28,93«.     "Colour    light    signals."     S.    M      liay.     October   24th. 

28.937.  "  El.cuii  cables."  Siemens  &  Hal'ske  Akt.  Gcs.  October  24th. 
(Germany,  October  aith,    1921.) 

aS,M8.  ■•Slcctrie  »«lb  hoJd*™."  S.  ParoivaJ  (Wells  and  Llewellyn).  Octo- 
ber a4U.. 

38347.     "  Electrolytic   apparatus."    J.   P.  Scott.     October  24th. 

28,954.     "  Electric    plugs."    T.     Klotzli.     October     24th.     (Switzerland,     July 

28,95&.  "  Compass  and  magnetic  dip  indicators."  British  Thomson-Ilouslon 
Co.,  Ltd.    October  a4tJj.    (United  States,  October  27th,   1921.) 

28.357.  "  Electric  switches."  British  Thomson-Houston  Co..  Ltd.,  and  J. 
Sugdea.     October  24tb. 

28.358.  "Cooling  and  ventilating  dynamo-electric  machines.  '  British  Thom- 
son-Houston  Co.,    Ltd.,   and   H.    W.  Taylor.     October  24th. 

28.359.  *'  Electric  ship  propulsion."  British  Thomson-Houston  Co.,  Ltd., 
and    F.    A.    Haigb.     (Jctober   24th. 

38,962.  "Electron  discharge  apparatus."  D.  J.  Heilig  and  H.  VVillson 
October  84th. 

28,»7S.     "  Speed    regulators  tor  electric   motors."     W.    Dornig.     October  24th 

28,974,     "  Electric   speed    governors."     W.    Dornig.     October    24th. 

28,97a.  "Aerials.  Sc,  for  radio  telegraphy."  11.  L.  Milncr  and  United 
.Manufacturers  Si  Agency,    Ltd.    October  24th. 

28.978.  "Combined  sparking  plug  and  signalling  instrument."  E.  .\nierio 
October  24th. 

38.982.  "  Protective  coverings  for  X-ray  tubes,"     F    Wranek.     (Jclober  24th. 
28,984.     "Combination     electric    kettle    and      alarm     clock."      W.    S.     Moir. 

October  £4th. 
28,986.    "  Electric  lanterns."    G.    B.    Burnside.    October  25th. 

28.983.  "To.-sional  suspension  for  galvanometers,  electrometers,  &t."  F 
A.   LlndcMiann.     October  85th. 

29,0115.     "  1  rip  switches."     \V.    C.    Priestly.     October  25th. 

29.014.  "  Ignition  mechanism  for  gas  engines."  W.  L.  Didendorl. 
October  asth. 

29,031.  "  Keceiving  wireless,  signals."  Nederlandsch-Indie.  October  25th. 
IlioUaud,  October   29th.  1921.) 

29,0(U.  "  C>>il-holder«  for  wireless  apparatus."  H.  Saville  and  C.  H. 
Thornton.     October  25lh. 

29,0(J9.  "Starting  switches  for  alternating-current  motors."  S.  S.  Wheeler. 
October  25th. 

29,057.  "  r.iprr-insulated  electric  cables."  Hydroloid,  Ltd.  (Exportingenieure 
fur  Papier  und  ZellstoStechnik  Ges.).     October  25th. 

29,074.  "  Electric  wall  plugs."  A.  Revrollc  ii  Co.,  Ltd.,  and  H.  F. 
Sccretan.     October  25tb. 

29,076.  "  Protective  arrangements  for  alternating  electric  current  systems." 
R.  W.  Bilei,  iilectrical  Improvemtnta,  Ltd.,  and  B.  H.  Leeson.    October  25th. 

29,078.  "  Variable  condenser."  C.  G.  Hill.  October  25th.  (United  States, 
.May  aOlhJ 

29,081.  "  Electric  ship  propulsion  systems."  J.  P.  Campbell,  Metropolitan- 
\  ickers    Electrical    Cx>.,    Ltd.,    and    L.    Miller.     October   25th. 

2'),0a5.    "  Electric   generators."    J.  Parr.     October  25th. 

2't,l01.  "  Ignition  apparatus  for  internal-combustion  engines."  Kulls-Royce, 
l.'l.,  and   F.   H.  Royce.     October  25th. 

29.105.  "  Ignition  apparatus  for  iitternal<ombusIion  engines."  Rolls-Royce, 
Ltd.,   ond    K.    H.    Royce.     October   25th. 

29.106.  "  Ignition  apparatus  for  internal-combustion  engines."  Rolls-Royce, 
Ltd.,    and   F.   H.    Royce.    October   25th. 

29.113.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.,  and  L. 
GrifSthi.     October    25lh. 

29.117.  "  Devices  lor  hermetically  scaling  in  glass  leading-in  wires."  Naam- 
looze  Vcnnoolschap  Phillips'  Gloeilampenfabrieken.  October  26th.  (Holland, 
.May  27lh.) 

29.118.  "  lilectrodef,  for  electric  discharge  tubes."  Xaamlooze  Vennootschap 
Phillips'  do.  ilampenfabrickcn.    October  35th.    (Holland,   June  13th.) 

29.119.  "  HoKow  fjodics  in  which  electric  current  conductors  are  hermetically 
introduced  lhrouj;h  a  gh.ss  wall."  N.-iamloozc  Vennootschap  Phillips'  Gloci- 
lainpenlabrieken.    October    25th.    (Holland,     July    28th.) 

29.120.  "  Oevicca  lor  hermetically  scaling  glass  vessels."  Naamlooze  Ven- 
nootschap   Phillips'    C,\^.  il.impcnfabricken.    Octob<-r     25lh.    (Holland,     August 

^^•r^SP'^^ii}  .*'""'""  "  ■"•  ^  V.nn  Wljk.  October  25th.  (Holland, 
October  ESth,    1921.) 

29,130.  "  Means  for  transmitting  power  from  electric  motor  to  sewing  ma- 
chine, *c."    H.  Allbook  and  M.  Hashfield.    (Jclober  25lh.  "> 

29,199.    "  .Sparking   plugs."    G.    B.   Sykes.    October  26lh. 

29,184.  "  Automatic  switch  or  contact  device  lor  battery  or  electric  circuit." 
J.    H.   Barnett.    October  26th. 

29,181.    "  Aerials  lor  wireleM  signalling."    H.  P    Ford.    October  26th. 

29,189.     "  Electro-magnetic    relay     for    indicating    current    direction."     L.    C. 


29,192.     ■■  Klectric    resistances."     W.    F.    Chalker.     October    36th. 

29,203.      •  Permanent   magnets."     W.    B.   Sayers.     October  26th. 

294509.     "  Electron   discharge    apparatus."    D.    J.    Heilig    and    H.    Wilhon 
October   2«th. 

29,219.    "  Electrically-operated    oLI-level    indicator."    R.     M.     Aliugill     and 
Littlehampton    Motor    Co.,    Ltd.     October   26th. 

39,224.     "  Apparatus    lor    charging     secondary    batteries."    T.     Stretton    .m.i 
Thor    Electric    Safety    Lamp    Co.,   Ltd.     October  26th. 

39,366.     "  Ignition  apparatus   for   internal  combustion   engines."     RoUs-R.v. 
Ltd.,    and    F.    H.    Royce.     October   26th. 

29,2(!7.     "Ignition  apparatus   for   internal-combustion   engines."    Rolls-R,,i, 
Ltd.,    and    F.    H.    Royce.    October    •26th. 

39.268.  "Automatic      electric      lamp."      P.      Robert-Nicoud.      October     2liih 
(Switzerland.  December   4th,  1921.) 

29.269.  "  Electric  arc  welding."  Quasi  Arc  Co..  Ltd..  and  A.  P.  Strohmen^;.  i 
October  26th. 

29,276.     "Electric  lamps  lor   motor  vehicles."     C.    ll.irvey   and    H.   Warwick. 


PUBLISHED     SPECIFICATIONS. 

Tha   aumbarv  ia  paranthcau   are   those    under   which    tha  ipacifioatlcna  will  h% 
printad  and  abridged,  and  all  aubaequent  proceadingt  will  ba  takaii. 


isax. 

10,038.     "  High-frequency  duplex  signalling   systems."    Western   Electric  C»., 
Ltd.    (Western    Electric    Co.,   Inc.).     April  5th,    1921.     (186,946.) 
10,595.     "  Telephone  systems."     Ges.   fur  Drahtlose   Telegraphic.     April    latS. 

1920.  (101,573.) 

11,966.  "  Electric  power  transmission  and  braking  svstems."  British  'fhom- 
son-Houston  Co.,  Ltd.  (General  Electric  Co.).  April  26th,  1921.  (Addition 
to  180,456.)    (186,953.)  ' 

12,727.  "  Means  for  switching  on  and  off  the  sapply  of  current  to  an 
electric    motor."    C.    Sugden.     February    4th,    1922.     (186,954.) 

15,618.  "  Electric  flashing  apparatus."  W.  J.  Mellersh-Jackson  (Bossard 
Railway   Signal    Corporation).     June    6th,    1931.     (18«,961.) 

16,003.  "  Brush  holders  in  dynamo-electric  machines  and  other  electrical 
apparatus."    J.    W.    Drake   and    G.  A.   Kirk.     June   10th,  1921.     a86,966.) 

16,037.  "  Telephone  exchange  systems."  Western  Electric  Co.,  Ltd.,  and 
L.   Polinkowskv.     June  10th,   1921.     (186,967.) 

16,305.     "  Electrical   resistance."     G.    J.    Bjerre.     June    13th,    1921.     (186,973.) 

17,933.  "  Electrical  starting  and  ignitiag  apparatus  for  internal-combustio'^ 
engines."     Scintilla    (firm    of).     July   1st,   1920.     (Hi5,7S7.) 

18,086.  "  Masts  for  supporting  overhead  electric  transmission  lines  and 
like   purposes."     G.    V.    Twiss.     July    4th,    1921.     (186,976.) 

18,217.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd. 
(Compagnle   Francaise  Thomson-Houston).     July   5th,   1921.     (186,981.) 

18,323.  "  Lighting  fixtures."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).     July  6th,  1921.     (186,984.) 

18,363.  "  Electrical  storage  batteries  or  accumulators."  I.  E.  Kohlmeyer. 
July  6th,  1921.     (186,987.) 

18,446.  ".Car-control  equipments."  British  Thomson-Houston  Co.,  Ltd. 
(General    Electric    Co.).     July    7th,    1921.     (186,991.) 

18,608.  "  Electric  switches."  J.  R.  W.  Graingc  and  V.  R.  Hurle.  July 
9th,  1921.     (187,002.) 

18,633.  "  Electric  controllers  for  alternating^urrent  electtic  motors."  J.  A. 
Steven.     Julv    9th,    1921.     (187,006.) 

18,965.  "  Electric  switches."  W.  A.  Coates.  G.  E.  Gittins,  D.  R.  Davies, 
and  Metropolitan-Vickers  Electrical  Co.,  Ltd,    July  13th,  1921.     (187,027.) 

19,204.  "  Vacuum  or  low-pressure  tubes  or  the  like  for  electrical  discharges." 
A.    H.    S.   Colebrooke  and   W.    A.    Williams.     July   16th,   1921.     (187,034.) 

19,351.  "  Master  controllers  for  electric  control  systems."  N.  E.  North 
and    Metropolitan-Vickers   Electrical    Co.,    Ltd.     July   ISth,    1921.     (187,038.) 

19,477.  "  Electric  indicating  and  testing  apparatus."  H.  F.  D.  Jacob.  Julv 
19tk,    1921.    (187,040.) 

19,878.     "  Means    for    recording    telephone  calls."     L.    B.    Dnvis.     July   25th, 

1921.  (Cognate  application,  26,056/21.)     (187,045.) 

19,954.  "  Electro-magnetic  control  systems."  British  Thoinson-Houstoft 
Co.,   Ltd.   (General   Electric  Co.,   Ltd.).     July  25th,  1931.     (187,048.) 

20,292.  "  Maintenance  of  high  vacua  in  closed  vesesls,  such  ;-i  electric 
discharge  devices."  General  Electric  Co.,  Ltd.,  and  N.  R.  Campbell.  Julf 
28th,    1921.     (187,055.) 

20.594.  "Electric  switches."  R,  Alkan.  March  19th,  1921.  (.Addition  tp 
149.940.)     (177.484.) 

20.595.  "  Speed-regulating  devices  for  electrically-driven  vehicles."  D.  B, 
Batty    and   Associated    Equipment   Co.,   Ltd.     August   3nd.   1931.     (187,059  ) 

20,907.  "  Electrical  heating  of  incubators."  L.  G.  Brazier.  August  6th> 
1921.     (187,063.) 

22.884.  "Aluminium  allovs."  British  Thomson-Houston  Co,  Ltd.  (Gen- 
eral  Electric  Co.).     August  2'9th,  1921.     (187,089.) 

22.885.  "  Chemical  apparatus  for  precipitation  purposes."  British  TK^msoU' 
Houston   Co.,    Ltd.    (General    Electric    Co.).     August    29th,   1921.     (187,09C  ) 

23,872.  "  Circuits  and  electro-medical  apparatus  for  transforming  aftij 
utilising  electric  currents."  General  Electric  Co.,  Ltd.,  Watson  &  SoH 
(Electro-Medical),  Ltd.,  H.  B.  Gough,  and  B.  S.  Gossling.  September  7th,  1^. 
(187,098.) 

24.202.  "  Electric  circuit  breakers."  M.  Paul.  September  12th,  1921. 
(Convention  date  not  granted.)    (168.916.) 

24,61)5.  "  Suspension  insulator."  M.  Carolus.  September  16th,  1921. 
(187,110.) 

25,148.     "  Systems  of  electric  motor  control  and  apparatus  therefor."     British 
Thomson-Houston    Co.,   Ltd.    (General    Electric    Co.).    September    22nd,   1 
(187,117.) 

25,720.  "  Miners'  .safety  and  other  electric  hand  lamps."  G.  Oldham  and' 
J.    Oldham.    September    29th,   1921.     (187.125.) 

25,895.  "  Combination  connection  adaptors  for  electrical  fittings  and  the 
like."    A.  Milham  and  A.  Hippeslcy.    September  30lh,  1921,     (187,127.) 

26,425.  "Telephone  systems."  Automatic  Te'epl.c  le  Manufacturing  Co.; 
Ltd.    lictobcr   15th,   1920.     (Addition    to   134.193.)    (179,282.) 

37,464.  "Adjustable  electrical  contacts."  I.  H.  Parsons.  October  170), 
1921.     (187,139.) 

31,539.  "  Circuits  for  electrical  oscillations."  Ges.  fiJr  Drahtlose  Telfl- 
grnphie.    November  25th,  1920.     (l-atent  of  addition  not  granted.)    (172,024.) 

xsaa. 

2,511.  "  High-tension  transformers."  E.  Haelely  ct  Cic.  Aki.  Gcs.  Febru- 
ary 9th,  1921.     (175,261.) 

4.339.  "  Metallic  vapour  lamp."  Dr.  P.  Eversheini.  Febni  iry  14th,  192S. 
(Addition  to  166.144.)     (187,176.)  • 

li,3:!2.     "  Electric  hoisting  device."     B.  Bomborn.     March  3rd,  1922.     (187,180^ 

8,773.  "  Overload  circuit  breakers  for  electric  motors  started  by  a  starting 
resistance."  F.  Krupp  Akt.  Ges.  April  25th,  1921.  (Addition  to  173,62i-) 
(179,149.) 

11.121.  "Insulating  sleeves  for  electric  transformers  and  the  like."  Bi 
Hafely  et  Cie.  Akt.   Ges.    April   21sl,    1921.     (178,849.) 

19,427.  "  Winding  devices  for  paying-out  and  winding-in  electric  condlie* 
tors."  R.  n.  Stowell,  N.  D.  G.  Robertson,  and  Wayne  Engineering  *Mr 
Equipment  Co.,  Ltd,  Julv  18th,  1921.  (Divided  application  on  ie4,Slft> 
(187,189.) 

19,800.  "  Electric  flashlight  lamp."  Aktieholag.t  Birka  Regulator.  Septem- 
ber  .lOth,   1920.     (Dividend  application   on    109,696.)     (183,470.) 

24.229.  "  Electrically-lighted  sewing  machine."  W.  Fairweather  (SinHr 
M.-inufacturing  Co.).  .Septe  nbcr  2nd,  1921.  (Divided  applic.ition  on  23,319/21.) 
(187,193.) 
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LOOKING    FORWARD. 


"This  is  our  programme.  Experience  may  prove 
modification  to  be  desirable,  and  we  shall  gladly 
profit  by  the  teachings  of  experience.  But  there 
will  bt  no  change  in,  or  modification  of,  the  tone 
ijf  the  Journal,  ur  the  determination  to  overcome 
any  opposition  that  may  present  itself. 

I'/iiis,   then,  the   ropes  are  severed,   and  there  is 
launched  into  the  waters  of  scientific  literature  a 
new  barque — named  The  Telegrai'iiic  Journal." 
Vol.  I,  No.  1,  November  loth,  1872. 

With  the  above  sentences  the  founders  of  the  Electrical 
KtviEW  closed  the  statement  of  their  intentions  as  to 
purpose  and  policy,  issued  on  the  first  page  of  the  first 
volume  of  this  publication.  In  the  course  of  the  pro- 
granmie  referred  to,  they  mentioned  that  "  while 
applied  sciences  of  far  less  extent  have  several  repre- 
sentatives in  periodical  literature,  the  applications  of 
electricity  have  no  special  organ."  The  "  indepen- 
dence "  of  the  new  Journal  was  made  an  outstanding 
feature  in  its  policy,  and  "  the  only  autiiority  tolerated 
in  these  pages  "  was  to  be  "  born  of  right  and  reason," 
while  "impartiality"  was  also  "to  charaL-terise  the 
Journal." 

Those  who  launched  out  in  the  new  enterprise  were 
men  of  foresight,  who,  though  they  had  settled  the  details 
of  a  well-thought-out  programme,  were  not  devoid  of  the 
virtue  of  adaptability,  but  were  prepared  to  adopt 
rnodifications  when  experience  proved  such  to  be  desir- 
able. We  and  others  to  whom  the  honour  of  succeeding 
them  has  fallen,  have  humbly  endeavoured  to  fulfil  our 
functions  under  the  influence  of  the  lofty  traditions  and 
high  principles  which  were  our  heritage.  Under  the 
changing  conditions  of  journalistic  life,  our  indepen- 
dence an  1  impartiality  have  been  put  to  the  test,  and, 
like  the  founders  themselves,  we  have  frequently  seen 
the  necessity  for  standing  discreetly  on  our  guard  pre- 
pared for  any  eventualities,  determined  to  "  overcome 
any  opposition  "  which  was  designed  to  harm  either  the 
interests  of  the  electrical  profession,  or  those  of  the 
journal  which  was  destined  to  record  the  developments 
of  electrical  research  and  electrical  applications.  It 
is  there,  too,  that  we  stand  to-day. 

Half  a  century  has  passed  since  that  programme  was 
prepared.  We  do  not  need  to  prepare  programmes  to- 
day, for  as  the  years  have  flown  the  multifarious  ad- 
vances that  have  led  electricity  from  its  infancy  to  its 
gianthood  have  indicated  the  needs  for  adaptability  in 
regard  to  the  contents  of  the  paper,  so  that  to-day  we 
are  able  to  review  in  some  form  every  week  the  progress 
taking  pi  ice  in  all  departments  of  electrical  activity; 
indeed,  the  contents  of  each  issue  of  the  Electrical 
Review  have  almost  entirely  to  be  dictated  by  the  course 
of  events.  To  our  keen  regret,  during  the  past  eight 
years  we  have  had  temporarily  to  come  short  of  our 
best  ideals  and  anticipations,  but  when  one  compares 
the  Electrical  Review  of  November,  1922,  with  that 
of  Noven  ber,  1872,  one  is  impressed  with  the  fact  that 
features  which  fifty  years  ago  were  regarded  as  im- 
portant are  found  to  be  so  still.     As  our  readers  and  the 


trade  are  aware,  we  endeavour  to  make  every  weekly 
issue  of  the  Electrical  Review  complete  in  itself. 
Special  issues  are  a  luxury  in  which  we  prefer  not  to 
indulge  unless  there  is  some  quite  unusual  circumstance 
justifying  them.  The  largest  number  of  the  Review 
that  has  ever  appeared  until  to-day  was  that  published 
on  the  occasion  of  our  Twenty-fifth  Birthday  in  1897, 
when  a  number  of  eminent  experts  contributed  a  series 
of  articles  on  the  technical  developments  of  a  quarter 
of  a  century  in  the  departments  of  electrical  activity 
of  which  they  had  made  a  special  study.  Early  in  the 
present  year  the  Institution  of  Electrical  Engineers 
held  its  very  successful  Jubilee  celebrations,  when  every 
branch  of  electrical  science  and  application  was  alluded 
to  in  detail  by  one  or  other  of  the  speakers.  Inasmuch 
as  the  ground  to  be  covered  now,  if  we  were  to  set  our- 
selves a  like  task,  would  inevitably  be  very  similar,  in 
view  of  the  fact  that  the  Review  volumes  have  contained 
the  continuous  record  of  all  that  has  happened,  we 
have  preferred,  in  issuing  this  Special  Number  of  the 
Rkvikw  to  comiiiemorate  our  Jubilee  (it  was  exactly 
fifty  years  on  Wednesday  since  the  Review  first  ap- 
peared), not  to  indulge  too  fully  in  retrospection.  In- 
stead, we  have  chosen  to  adopt  the  attitude  of  men  who 
are  looking  forward — not  forgetting  the  greatness  of  the 
electrical  achievements  of  the  past,  but  pushing  onward, 
as  it  were,  into  the  future  of  dazzling  brilliance  to  see 
what  great  things  are  in  store  as  present  signs  and 
promises  come  to  their  period  of  fulfilment  in  the  Elec- 
trical Age  that  now  is  at  its  dawn. 

We  are  under  deep  obligations  to  the  many  writers 
who  have  so  kindly  co-operated  with  us  in  the  produc- 
tion of  this  Special  Issue.  The  articles  and  other  com- 
munications contributed  by  them  will,  we  are  sure,  meet 
with  a  cordial  reception  from  our  many  thousands  of 
readers  at  home  and  abroad. 

The  series  of  letters  that  have  reached  us  from  many 
of  the  organisations  whose  interests  we  have  endea- 
voured to  promote  and  safeguard  in  some  way  or  other 
are  particularly  welcome  and  gratifying.  Such  com- 
munications serve  to  remind  us  that  in  our  weekly  con- 
tributions to  electrical  literature  we  are  either  reflecting 
or  influencing  the  opinions  and  the  operations  of  many 
thousands  of  men  in  all  departments  of  electrical 
activity,  throughout  the  entire  civilised  world.  We 
hope  to  continue  the  faithful  discharge  of  our  responsi- 
bility, maintaining  the  deeply  rooted  principles  of  the 
Review  in  a  spirit  of  optimism  and  of  adaptability. 
Practically  all  those  who  were  interested  in  electrical 
science  when  "  the  ropes  were  severed  "  and  this  journal 
was  launched,  as  well  as  a  large  number  of  their 
successors  who  have  figured  in  the  galaxy  of  contributors 
to  these  pages,  have  passed  on  into  the  Solution  of  the 
Mysteries.  Not  many  of  us  who  are  in  the  thick  of 
electrical  affairs  to-day  will  remain  this  side  of  that 
doorway  when  the  Electrical  Review  celebrates  its 
hundredth  anniversary,  but  whatever  marvels  and 
changes  may  lie  in  store,  those  who  follow  will  always, 
if  they  are  men  of  sound  sense  and  foresight,  find  it 
desirable  to  "  profit  by  the  teachings  of  experience," 
and  to  modify  their  programmes  in  such  a  way  as  to 
keep  in  step  with  progressive  development. 
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OUR     FIFTY     YEARS. 
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1m  the  year  lti[)7  one  of  our  American  oleutrical  cou- 
teuiporaries  (since  absorU'd)  conducted  an  inquiry  into 
the  priority  of  electrical  journals  published  in  the 
United  Kingdom,  and  vfn  were  privileged  to  print  the 
r<;sult  of  that  irnjuiry,  together  witli  coniinunicatioiis 
from  two  well-known  and  highly-esteemed  eleetrieal 
authorities  of  those  days — Thomas  I).  Loekwood,  of 
Boston,  and  Desmond  G.  Fitz-Gerahl  (one  of.  the 
founders,  and  the  first  editor,  of  the  Electrician  of 
1861).  As  the  Electrical  Revikw  has  now  completed 
tifty  years'  continuous  existence,  we  have  thought  that 
at  least  some  of  our  readers  would  be  interested  in  the 
true  record  of  the  respective  events  and  circumstanees 
of  our  very  early  days.  We  therefore  reproduce  the 
following  from  our  issue  of  June  I8th,  1897,  p.  838, 
together  with  the  illustrated 
headings  which  appeared 
on  the  first  and  third 
numbers  —  November  15th, 
iS72,  and  January  15th, 
IST.'i.  In  the  former  head- 
ing it  will  be  seen  that  the 
word  "  Review  "  of  elee- 
tiiial  science  was  used  right 
from  the  beginning,  while 
the  sub-title  "  Electrical 
Review  "  was  definitely 
adopted  in  the  third  issue 
from  its  birth.  The  pro- 
gress of  electrical  science 
and  practice  led  to  the 
abandonment  of  the  words 
"Telegraphic  Journal" 
nineteen  years  later — on 
January  1st,  1892 — since 
when  "The  Electrical  Re- 
view "  has  been  our  only 
title. 

We  believe  that  the  fore- 
going notes  and  the  follow- 
ing reprint  will  satisfy  the 
inquiring  minds  of  most  of 
our  readers,  but  in  ease 
there  are  any  who,  in  the 
interests  of  veracity  and 
good  fellowship,  ought  to 
know  the  facts,  but  do  not, 
yet  are  desirous  of  so  doing, 
we  would  add  that  a  com- 
plete set  of  bound  volumes 
of  this  Review  from  Vol.  1 
to  Vol.  91  (ended  June, 
1922)  stands  on  the  shelves 
of  our  Editorial  Department,  and  can  be  inspected  by 
appointment. 

ENGLISH   ELECTRICAL  JOURNALS. 

[Rcpriiitrd  from  Electkical  Review,  June  ISfh.  1897,  p.  838.] 
On  May  1st  of  this  year  the  Wentcni  Electrician,  of 
Chicago,  contained  the  following:— 


JANUARY  15.  1873 


TELEGRAPHIC  JOURNAL 


ELECTRICAL    REVIEW 


commenced  puhhcution  in  J«7-2.  "  when  no  otlitr  electrical 
|iiil>er  now  appearin;,'  was  in  existence,"  ami  «xjn  <J«iveloix.-i| 
into  a  semi-monthly,  coiuinj,'  out  as  a  weekly  J.5  years  ajjw. 
This  quarter-century's  record  of  progress  shows  very  creditabl'- 
achievement,  and  we  extend  our  congratulations. 

The  anniversary  serves,  however,  to  direct  attention  to  tl. 
euiious  fa<t  that  .\uierica  has  no  ujonoDolv  «.(  the  disatjr.-. 
ineut  legaidiiij,'  the  priority  of  electrical  journals.  But  there 
is  the  dilfcreiKe  that  while  in  the  United  States  there  are 
three  claimants  to  the  doubtful  honour,  in  England,  so  far  a.s 
we  are  aware,  there  are  only  two  aspirants— the  one  named, 
and  our  esteemed  contemporary,  the  JClcctrkian.  Tlie  subjett 
has  interested  u.s  sufficiently  to  induce  us  to  collect  the  salient 
facts  in  the  British  ca.>*;  in  the  form  of  the  aceoinpanyuig  tabic. 
.  .  .  .  Our  hope  is  simply  to  see  an  important  scientitie 
UKiuuy  earned  to  a  .satisfactory  and  authoritative  conclusion. 
As  the  honour  and  truthfulness  of  tiiis  paper  seems 
to  be  called,  with  that  of  a  contemporary,  into  (luestion. 

i^e   may    be  excused    for   re- 

l)ublisliing  replies  which  the 
above  publication  called 
•forth. 

We  claim  no  virtue  in  age 
.ilone,  and  should  therefore 
have  allowed  the  matter  to 
rest  W'ith  our  Chicago  eon- 
teniporary  ;  but  the  two  con- 
siderations mentioned  above 
demand  that  the  indepen- 
dent evidence  forthcoming 
in  the  following  letters,  the 
one  from  the  United  States 
and  the  other  from  London, 
should  be  reproduced. 


Edited  by  the  Rev.  WILLIAM   HIGGS,  M.A  ,  LL.D 


LONDON : 
HENRY    GILLMAN.    BOY    COURT,    LUDOATE    HILL,    EC. 
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r  of  the    Journal    tifUl 
as   it    is  to-daii.      The 


years   ago   was    pale    blvc    in 
size  of  page  teas  98"  X  6i" 
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Ei.ECTnicAr. 

llKVlKW. 
Kli'ctrician. 

April  1(1,  1897 
April  16,  18!I7 

The  oldest  weekly 
electrical  paper. 
Established  1872. 

The  oldest  electri- 
cal journal  (es- 
tablished as  a 
weeklv  journal, 
1861-1878). 

XL. 
XXXVIII. 

1.012 
987 

The  Electrical  Review,  of  I^ondon,  had  occasion  recently 
to  felicitate  itself  on  the  publication  of  its  l.OOlst  number.     It 


English  Electrical  Joornals. 
To  the  Editor  of  the  Western 
Electrician. 

I  observe  that  on  page  346  of 
your  last  issue  you  have  an 
article  referring  to  the  relative 
ages  of  your  two  British  con- 
temporaries, the  Electrical 
Review  and  the  Electriciati . 
both  of  London.  In  view  of 
the  apparently  conflicting 
statements  which  have  been 
made  it  is  not  surprising  that 
the  question.  Which  of  the  two 
was  the  first  journal  to  ap- 
pear? is  something  of  an 
enigma. 

I  happen  to  iwssess  the  first 
volume  of  both,  and  can  give 
you  the  facts.  The  Electric.*i 
Review    apiJeared   first   as   the 

TeLEGIUPUIC  JoURN.XL  AND  ELEC- 
TRICAL Review  in  187-2,  No.  1 
of  Vol.  I  bearing  the  date  of 
November  15th,  ]87'2,  and  as 
the  consecutive  numWrs  of  the 
volumes  and  issues  have  been  carried  on  up  to  the  present 
time,  there  can,  I  conceive,  be  no  question  that  this  journal  is 
entitled  to  its  claim  that  the  present  Emxtiuc.vl  Review  is  in 
fact  the  same  journal  as  that  which  originally  bore  the  double 
name  of  the  TtM-EGRAPHic  Jouhnal  and  Electrical  Review. 
Xt>  one  woidd  dare  to  sjiy  that  a  man  has  changed  his  identity 
btsause  in  his  mature  life  he  may  have  chosen  to  drop  one  of 
the  .several  Christian  names  given  to  him  by  "  godfathers  ami 
godmothers  in  baptism." 

The  Electrician  does  not  go  farther  back  than  1878.  No.  1. 
Vol.  I,  of  that  publication,  is  dated  May  '25th.  1878;  and 
every  editorial  line  of  that  issue  shows  that  it  considers  itself 
to  bo  the  first  of  its  race.  Its  prospectus  begins  as  follows  :  — 
"  The  want  of  a  weekly  paper  devoted  to  the  consideration  of 
electrical  subjects  has  long  l>een  felt,  and  we  venture  to 
attempt  to  supply  the  want."  And  the  same  suggestion, 
differently  stated,"  is  also  to  be  found  at  the  beginning  of  the 
first  leading  article  on  page  6. 

It  is  true  that  a  number  of  years  prior  to  this— that  is,  m 
the  early  sixties — there  had  already  lieen  a  weekly  jourua.' 
Iwaring  the  s;imo  title,  viz.,  the  Electrician,  but  this  had  gone 
out  of  existence  long  before,  and  certainly  the  present  journal 
cannot  by  any  sen.sible  person  be  regarded  as  a  continuation 
of  the  earlier  Electrician,  which  had  lived  an  ephemeral  life, 
and  had  passed  totally  out  of  exi.stence. 

I  have  never  Itecn  able  to  obtain  a  copy  of  this  earlier  paper, 
but  think  that  I  have  seen  somewhere  a  statement  that  it 
started  in  18('d .  and  did  not  exist  more  than  two  or  three  years 
at  the  outside.     It  is  mentioned  in   the  celebrat.ed 'Ronald's 
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Catalogue  of  electrical  books  as  "  Electrician,  The.    A  weekly 
journal  of  telegraphy,  electricity,  &c.    4to.    London,  ISO'i." 

Thom.as  D.  Lockwood. 
Boston,  April  30th,  1897. 


E-NGLisH  Electrical  Jodrnals. 

To  the  Editor  of  the  ll"es/ern  Electrician. 

My  attention  has  been  directed  to  a  paragraph  in  your  issue 
of  the  1st  inst.  rof erring  to  the  I^ondon  Electrical  Review. 

The  "  puzzling  questions "  you  propound  are  the  very 
r:itural  outcome  of  a  sug{irstio  falsi — intentional  or  otherwise 
— by  which  you  have  been  misled. 

In  the  interval  between  May,  1864,  and  May,  1878,  there 
was  no  Electrician.      In    November,    1873,    the    Electrical 


Review  was  started,  in  the  first  instance  as  a  monthly  paper. 
In  1878,  when  the  Electrician  was  re-started — I  will  not  say 
resuscitated — the  former  pajier  wa.s  a  fortnightly  one. 

It  would  not  be  strictly  correct  to  say  that  the  new  issue  of 
the  Electrician,  under  the  auspices  of  the  late  Sir  John  (then 
Mr.)  Pender  and  the  late  Sir  James  Anderson,  was  a  continua- 
tion of  the  old  paiier  founded  by  the  late  Owen  Rowland  and 
myself  and  edited  by  me,  although 'my  consent  to  the  use  of' 
the  title  was,  as  a  matter  of  form,  applied  for  and  given. 
Like  the  present  Electrical  Review,  the  old  Electrician, 
"  such  as  it  was  and  what  there  was  of  it."  was  entirely 
independent  of  any  financial  control  or  trade  influences.  Had 
it  been  otherwise,  perhaps  the  awkward  hiatus  of  14  years 
would  not  have  occurred. 

Desmond  G.  Fitz-Gerald. 

London,  May  Wh,  1897. 


llcadimjn  nf  First  Eilitorial  pai/r  ill  Xos.   I   anil  3  of   this    Journal  xlijir'nig  (he    altr  «?,««  of   iiording  of   suli-tillt 
tiro  niotithx  after  the  foundation  of  the  paper. 


SOME     "  REVIEW "     DATES, 


.November  loth,  1872. — "  The  Telegraphic  Journal  and 
Monthly  Illustrated  Review  of  Electrical  Science  "  first 
appeared.  Price  sixpence.  It  contained  18  small  pages  of 
editorial  matter  and  0  pages  of  advertisements. 


January  15th,   1873.— The  title  was  altered  to 
;.'raphic  Journal  and  Electrical  Review." 


The  Tele- 


May  15th,  1873. — "  In  answer  to  the  increasing  demand," 
the  Journal  Was  issued  fortnightly  instead  of  monthly,  and  the 
price  was  reduced  to  fourpence. 

r.arly  in  1874. — Mr.  H.  .Alabaster  (to-day  Chairman  and 
Managing  Director  of  the  Electrical  Review,  Ltd.)  became  in- 
terested in  the  paper  as  a  proprietor.  His  ccimection  with  it 
has  Ix'en  continuous  down  to  date,  that  is,  for  nearly  49  of  its 
'>'•  years. 

1881. — Mr.  T.  E.  Oatehou.se  became  editor  of  the  Electrical 
iiivir.w,  and  continued  as  "  Chief  "  until  his  tleath  in  March, 
l'J2l. 

1882.— With  the  issue  of  January  7th,  1882  CVol.  X)  the 
I'lKViKW  l)ecame  a  weekly  paiwr,  and  the  size  <:f  page  was 
enlarged  from  91  in.  x  6i  in.  to  what  it  is  to-day. 

1883. — The  partnership  of  H.  Alaba.ster,  Gatehouse  &  Co. 
\va.->  formed ;  for  a  short  time  the  title  of  the  firm  was  altered 
tu  IJ.  .\laba.ster,  Gatehouse  4  Kempe;  in  1919  the  business  was 
1  '.nverted  into  a  limited  liability  company — "  The  Electrical 
lievicw,"  Ltd. 

1891. — Tlir  words  "  Telegraphic  Jcurnal  "  were  abandoned 
entirely,  and  the  title  "  Electrical  Review  "  alone  was 
retained. 

In  February,  1893,  the  first  of  the  series  of  costly  actions 
between  the  )iro|irietor.s  of  the  Electrical  Review,  Dr.  Tib- 
bitt.s,  and  the  Medical  Battery  Co.,  Ltd.  (Hariie.ss  electro- 
patbic  belt.s),  were  fought  in  the  High  Courts  of  Justice. 
]'"rom  first  to  last  tlie  verdicts  were  in  our  favour. 

1897. — On  November  12th.  we  published  a  Special  Issue  to 
celebrate  our  25th  Birthday. 

1912. — On  November  15th  we  celebrated  our  lotii  Birthday. 

1922. — November  17th.  Ju1-;lec  Issue  of  tlie  Electrical 
Review  "appears. 


ADVERTISERS     OF     FIFTY     YEARS     AGO. 


The  following  are  the  names  of  advertisers  who  had  announce- 
ments appearing  in  the  first  two  issues  of  the  Electrical 
Review,   November  and  December,  187'2 :  — 


Lockwood   &   Co. 
Blackie  k  Son 
Macmillan  &  Co. 
Longmans,    Green  & 
Horatio    Ye.ates 
British     Telegraph 

FACTOR!" 
J.     k     W.     RiCKARD 

John  Browning 
Thos.  Fletcher 
W.  Ladd  &  Co. 
John  Fallkner 

Walter    Hall    ... 


India-Rubber,     Gutta-Percha 

AND       Telegraph       Works 
Co.,  Ltd. 


W.      M.      Foxcroft's     Tele- 
graph   Case   Manui'actorv 
Francis  &  Co.  


...  Publishers. 

...  Publishers. 

...  Publishers. 

'o.     ...  Publishers. 

...  Instrument   makers. 
Manu-    Magneto  -  electric     counters 
and    magneto-electric    bells. 
...  Insulated   electric   wires. 
...  Instrument  maker. 
...  Gas   furnaces. 
...  Instrument    makers. 
...  Lightning  conductors,   private 
telegraphs  and  electric  bells. 
...  Telegraph      contractor       ani 
manufacturer. 

India-rubber,    ebonite,    gutta- 
percha,     telegraph      instru- 
ments,      insulated       wires, 
batteries,   &c. 
Telegraph    instrument    cases. 


Telegraph  engineers. 


The  India-Rubber,  Gutta-Percha  &  Telegraph  Works  Co.. 
Jjtd.,  liave  been  the  most  regular  advertisers  in  the  Review 
from  its  first  issue. 

In  1874  there  appeared  an  advertisement  of  Messrs.  H.  \. 
Harborow  &  H.  Spagnolctti,  electric  telegraph  engineers, 
contractors,  and  manufacturers,  Marylcbone,  W.  The  Park 
Royal  .Engineering  Works.  Ltd.,  Park  Royal,  London. 
N.W.U).  who  have  an  advertisement  in  the  present  issue  of 
the  Review,  are  the  successors  of  that  firm,  which  was  in 
business  as  far  back  as  1851. 

Mes.srs.  J.  &  W.  Rickard,  mentioned  above  as  advertifk'is 
in  the  fiist  volume,  will  be  recognised  as  the  Macintosh 
Cable  Co.,  who  are  among  our  regular  advertisers  to-day. 

The  business  of  Mr.  M.  Selig,  Junior,  also  an  advertiser  in 
the  finst  volume,  subsequently  became  known  as  Selig,  Son- 
nenthal  k  Co.,   and  is  now  the  Selson   Engineering  Co. 

Messrs.  Julius  Sax  &  Co.  were  advertising  in  the  Review  in 
February,  187.'5,  as  Julius  Sax,  108,  Great  Russell  Street. 
W.C.,  telegraph,  magnetic  and  electrical  instrument  manu- 
facturer. Mr.  Sax,  who  came  to  England  in  1851,  was 
manufacturing  instrument.?  here  in  ]8o5  when  the  present 
business  was  e.stablishi'il,  and  in  186.3  he  turned  his  attention 
to  domestic  telegraphy. 
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MESSAGES  FROM  MANY  QUARTERS. 


Lord  RiddeU 

[I'lrHiilciit,   \l'reklu  Ncirsparcr  and  Periudical  Prnprielvra' 
Assuciation). 

Hearty  ci)iit,'ratuliitious  to  the  Eu«tiucai,  Kkvihw  oii 
il.s  fiCtkth  birthday!  Experts  tell  nie,  and  lean  well 
believe,  that  it  owes  its  proud  position  to  the  accuracy 
of  its  iuf'oruiation  and  the  sagacity  of  its  policy.  Need- 
less to  sa,y,  it  has  rendered  invaluable  services  to  the 
fa.seinating  industry  which  it  represents— an  industry  which 
has  witnessed  in  the  cour.so  of  the  past  half-century  more 
changes  and  develniuuents  tlian  any  other.  During  the  war 
the  Electuu'AI.  Revikw  placed  the  whole  of  its  stall',  organisa- 
tion, and  iiccuniulation  of  technical  knowledge  at  the  dispo.sal 
uf  the  GnvcrMinent.  As  chairman  of  the  Weekly  Newspaper 
and  Peri(jdi.-al  Proprietors'  As.sociation,  of  which  the  El,l'X'= 
Tiiic..\L  RnviiiW  is  a  member,  I  had  exceptional  opiiortunities 
of  realising  the  value  of  the  help  thus  furnished  and  the 
importance  attached  to  it  by  the  public  departments  concerned. 
1  hope  most  sincerely  that  the  paper  will  continue  to  (louri.sh, 
and  tli:it  its  (cntiiiiiry  will  be  celebrated  in  due  course.  A 
i\\r>s;i'^r  ol  i  nn,i4i  ;i I  u latioo  from  me  on  tluit  occasion  will,  how- 
ever, be  out  III  the  ciuestion  unless  rendered  po.ssiblo  by  some 
new  invention  which  will  no  doubt  be  heralded  in  the  Elkc- 
THicAL  Review  ! 

Mr.  Frank  Gill 

(The   Proiidciif,   The  InstiliiUun   of  Electrical  Engineers.) 

Electrical  engineers  throughout  the  world,  and  throughout 
the  British  Empire  in  particular,  owe  a  great  deal  to  the 
KhECTHicAr,  Review  for  the  fifty  years'  faithful  service  it  has 
icnilcivd  to  the  profession  and  industry.  Starting  with  the 
vriy  rally  beginnings  of  electrical  engineering,  it  has  kept 
its  iiiulers  abreast  of  progress  and  has  earned  the  admira- 
tion and  gratitude  of  all.  The  Review  is  much  to  be  con- 
gratulated on  the  position  it  has  attained  as  the  result  of 
its  own  ennsislcnt  nii>rits,  both  in  the  reports  it  presents  and 
in  the  (ipiniiiii>  il  lAinesses,  and  all  who  know  it  must  wish 
it  a  furthrr  pinsininus  period  in  the  future.  Among  these 
good  wishes  mine  cdOie  with  greater  sincerity  than  do  those 
from   the  (Jouucil  of  the  Institution   of   Electrical  Engineers. 


The  British  Engineers'  Association 

(Nevile  G.  GwiNNE,  President;  D.  A.  Bremn'ER,  Director). 

The  Electrical  Review,  on  its  fiftieth  birthday,  is  in  the 
happy  position  of  being  able  to  rely,  with  confidence,  on,  its 
record  of  continuous  valuable  service  to  the  electrical  and 
allied  industries  for  eloquent  testimony  of  its  worth.  It  is, 
however,  a  real  pleasure  to  us  to  place  on  record  our  high 
appreciation  of  the  friendly  relations  which  have  long  existed 
l.ietween  the  Electeical  Review  and  the  British  Engineers' 
Association. 

Our  .Ass(Kiation  has  often  enjoyed  the  hospitality  of  your 
oolunms,  and,  on  .several  imiwrtant  occasions,  our  efforts  to 
serve  the  interests  (if  British  engineering  industry  have  re- 
ceivprl  your  valuable  support. 

W'r  liust  that  the  enlightened  and  patriotic  ijolicy  of  the 
Ki.i.i  iiiiiM,  Review  may  long  continue  to  promote  and  Bafe- 
guartl  the  interests  of  British  engineers. 

Mr.  H.  Marryat 

{President  of  the  Electrical  Contrcwtors'  Association,  Inc.) 
It  is  with  very  great  pleasure  that  I,  as  President  of  the 
Electrical  Contractors'  Association,  hand  you  the  enclosed 
copy  of  a  resolution  passed  at  the  Uouncil  meeting  on  October 
Ifith,  192'2.  This  resolution  speaks  for  itself  as  to  the  high 
standing  of  your  .Tomnal  in  the  opinion  of  my  -Association. 

Personally  I,  like  many  other  members,  shall  always  have 
more  than  a  practical  interest  in  the  Ei^ectuicaf,  Review. 
It  has  been  a  friend  in  difficult  times  :  it  has  helt^ed  us  to 
lind  employment  and  business  and  has  pointed  out  what 
are  the  good  and  what  are  the  liad  roads  to  follow.  In  look- 
ing back  over  the  best  pari;  of  a  lifetime  I  may  safely  say 
that  the  Electrical  Review  stands  out  signally  at  many  of 
the   turnings  taken. 


(E.rfrart  from  Council  Minutes  of  the  E.C.A..  held  on  October 
mth.   1<J'2'2.) 

That  this  ,\,ssociation  does  heartily  congratulate  the  Va.v.v- 
TiucAr,  UevM'',w  upon  the  completion  of  50  years  of  publica- 
tion, during  which  period  it  has  rendered  incalculable  ser 
vice  to  the  industvy  by  its  fearless  exposun'  of  impostuii'. 
its  su]ipnrt  of  legitimate  enterprise,  and  its  encourageinont 
of  giiridwill  and  i'air  trading  cduditions.  That  the  thanks  uf 
the  AsstK'iation  be  tendere<l  to  the  Electrical  Review  hir 
the  part  it  took  in  the  foundation  of  this  Assiviation  in  1901 
and  its  sub.sequent  support  which  has  contriluited  substanti- 
allly  to  the  present  strong  position  and  acknowledged  status 
of    the    Electrical    Contractors'    Association. 


.Mr.  Donald  S.  .Munro 

{President,  Elcclricul  Contnutora'  Ascjci'ttioit  of  bcvlUndj. 
The  Electrical  Contractors'  Association  of  Scotland  congratu- 
lates the  EuxTiticAL  Ri:viEw  on  the  crmipletiou  of  its  first  half 
century.  The  journal,  since  its  couimeuccment,  ha<>  been  ;i.'i 
inspiration  to  the  industry,  and  this  section  of  its  contractor 
readers  welcomes  the  occasion  to  express  gratitude  and  esteem. 

Lt.Col.  W.  A.  Vi^noles,  D.S.O. 

(President,  L.M.E.A.). 

On  behalf  of  the  Incorporateil  Municipal  Electrical  Associa- 
tion, may  I  congratulate  you  on  the  completion  of  50  ycar»' 
continuous  service  to  the  electrical  industry.  Tliis  industry 
continually  impresses  rae  with  its  energy,  and  anxiety  for  pri> 
gress,  and  this  anxiety  is  reflected  in  the  nuralier  of  matter.s 
which  are  thrust  uixm  the  President  of  the  I.M.E.A.,  all  of 
which  must  be  dealt  with,  in  the  opinion  of  tho.?e  putting 
them  forward,  as  matters  of  urgency. 

Every  section  of  the  industry  api>ears  to  share  this  desire  to 
move  forward,  and  the  hearty  co-oix>ration  with  the  I.M.E.A. 
of  such  Associations  as  the  B.E.S..\.,  the  E.D.A.,  the 
B.E.A.M.A.,  and  the  E.C.A.,  together  with  the  firm  and  sane 
backing  of  the  electrical  Press,  is  a  sure  promise  that  the  rapid 
progress  in  the  last  few  years  will  be  maintained. 

The  Electrical  Review  has  contributed  fully  to  this  prfv 
grcss,  and  I  feel  sure  that,  with  its  traditions,  in  the  years  to 
come  it  will  do  even  more  for  the  industry  than  it  has  done  in 
the  past. 

Mr.  F.  B.  O.  Hawes 
(Hon.    Sec.,    Electrical  Trades    Benevolent   Inalitution.) 

The  fact  that  the  Electrical  Review  is  about  to  celebrate 
the  completion  of  fifty  years'  continuous  service,  comes  as 
a  reminder  of  the  rapidity  with  which  time  is  flying,  as  the 
hist  occasion  of  my  having  the  pleasure  of  reading  it  took 
place  when  your  paper  was  considerably  less  than  ten  years 
old.  Since  then  I  have  been  a  comparatively  regular  reader 
of  it,  and  am  pleased  to  express  to  you  my  appreciation  of 
the  valuable  assistance  it  has  lieen  to  the  electriral  industry. 

In  the  above  I  write  as  the  ordinary  reader,  but  as  Hon. 
Secretary  of  the  Electrical  Trades  Benevolent  Institution  I 
have  had  opportunities  of  appreciating  more  intimately  the 
breadth  of  view  taken  by  the  Electrical  Review  as  evinced 
by  the  very  great  interest  you  have  taken  in  that  Institu- 
tion and  the  very  great  help,  both  directly  and  indirectly, 
which  you  have  given  to  it. 

I  must  not  omit  to  refer  also  to  the  late  Mr.  T.  E.  Gate- 
house, whose  personal  friendship  was  greatly  valued  by  me. 
and  whose  sound  advice  on  many  subjects  I  often  u.sed  to 
obtain,  with  great  advantage  to  myself  and  others.  The 
straightforward  and  hone.st  way  in  which  he  always  dealt 
with  matters,  laid  a  solid  foundation  on  which  I  hope  the 
Electrical  Review  will  always  stand   firm. 

Mr.  J.  W.  Beauchamp 

(Director  and  Sccretarti,   The    British  Electrical  Development 
Association,   Inc.) 

On  the  occasion  of  your  Jubilee  Issue  may  I  ask  you  to 
accept  the  congratulations  of  one  of  the  youngest  a.s.sooia- 
tions  of  the  electrical  industry?  In  doing  this  on  behalf  of 
the  E.D.A.  T  would  offer  its  grateful  thanks  for  the  a.ssist- 
ancc  received  from  the  Electrical  Review  in  the  last  three 
years,  and  venture  to  ho|ie  that  in  the  activities  of  this  as- 
sociation you  may  .see  the  lotrieal  outK'ome  of  much  of  your 
own  consistent  propaganda  work  over  the  last   decade  or  so. 

The  call  for  united  effort  has  always  been  a  feature  of  the 
Review,  its  ample  weekly  budget  of  electrical  news  and 
liberal  allocation  of  space  to  new  enterpris<v5  and  to  expres- 
sion of  opinion  by  anyone  interested  in  our  great  industry. 
have  done  much  to  secure  for  your  journal  the  esteem  with 
which  it  is  regarded  to-day. 

Til  many  of  us  the  file  copies  of  tho  Rkview  stflnd  as 
milestones  along  the  road  of  progress.  We  have  watched  its 
advertisements  for  vacancies  and  business  openings,  read 
with  appreciation  its  kindiv  references  to  our  success  from 
time  to  time,  and  its  friendly  little  records  of  domestic  evejits 
or  the  final  passing  of  old  conirados  from  the  fichting  line. 

The  pace  quiekens,  the  next  few  years  must  bring  great 
expansion  in  the  ele<trieal  world,  chance  its  (lersonnel  and 
(l(-velop  its  relations  with  the  public.  The  increa.sing  scoiie 
and  inflnence  of  the  trade  journals  will  be  a  vital  feature 
in  this  growth,  and  the  past  record  of  the  Review  leaves  us 
with  no  doubt  of  tlir'  important  part  it  is  destined  to  pl.i^ 
or  of  the  valuable  help  il  will  be  able  to  give  every  ii:.  nil  . 
of  the  industry. 

Mr.  .\.  G.  Beaver 

{PrcKidcnt.  Electrical  Whole.vihr.')'  Federation). 
Fifty  years  Js  a  long  time  comparatively  speakim;.  and  it  is  a 
ni«tt<M-  for  congratulation    that    the    Eleitrual  lUvnav  has. 
since  its  inception  half  a  century  ago.  lieen  able  to  aWe  con- 
tinuous service  to  the  electrical  industry.     The  past  fifty  years 
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has  seeu  the  electrical  industry  grow  up  from  infancy  to  lusty 
manhood,  and  to-day  there  is  hardly  an  industry  which  can  bts 
carried  on  efficiently  without  its  assistance. 

Iho  Proprietors  and  Stall  of  the  Keview  must  feel  especially 
proud  at  this  time  of  the  great  part  they  are  called  upon  to 
play  in  the  large  world  and  held  of  electricity 

'Ihe  Electrical  W  holesalers'  Federation,  of  which  I  have  this 
year  the  privilege  and  honour  to  be  President,  \\as  founded 
some  eight  years  ago  m  order  to  take  care  of  and  co-ordinate 
the  interests  of  the  electrical  factor  and  tlie  wholesale  distri- 
butor. In  conjunction  with  other  associations  it  has  devoted  a 
large  amount  of  time  to  the  elucidation  and  settlement  of 
various  questions  of  vital  iiuixjrtaiue  affecting  the  commercial 
Mde  of  tlie  industry. 

The  chief  question  affecting  all  those  engaged  in  the  electrical 
industry  touay  is  :  How  to  obtain  and  give  a  cheaper  and 
better  service  to  the  public.  Only  by  such  service  can  the  in- 
dustry hope  to  reali.se  that  increase  in  business  which  is  essen- 
tial if  the  electrical  industry  is  to  make  progress  and  flourish. 

To  this  end  your  valued  pajier  will,  I  hope,  continue  to 
extend  that  help  in  the  way  of  puldicity  and  other  co-operative 
^ervice  it  has  so  worthily  given  in  the  past. 

Mr.  W.  J.  Jeffery 

{Pieside7it,    Electrical  Power  Enghiccm'    .Uauciutiuu.} 

It  gives  me  great  pleasm-e  on  behalf  of  the  technical  staff 
of  the  electricity  supply  undertakings,  to  convey  our  con- 
gratulations to  the  Electrical  Review  on  reaching  its  oUth 
anniversary. 

One  of  the  first  things  we  learnt  on  entering  the  industry 
was  the  existence  of  a  journal,  on  the  middle  pages  of  wliicb 
we  found  notices  which  none  of  us  could  afford  to  neglect. 
Probably  the  first  serious  attempt  at  joint  action  among  staff 
men  in  the  industry  was  in  the  weekly  purchase  of  the 
paper,  which,  through  its  middle  pages,  held  out  hopes  of 
a  more  prosperous  future,  and  in  spite  of  every  discourage- 
ment we  were  inspired  to  do  our  best  in  the  hope  that  one 
of  the  plums,  no  matter  how  .small,  might  fall  to  our  lot. 

Before  long  we  realised  that  after  all  the  middle  pages 
were  merely  an  adjunct  to  the  more  important  parts  of  the 
paiH>r — the  technical  articles — which  kept  us  in  touch  witli 
the  latest  developments  in  electrical  work  throughout  the 
world — the  personal  items — wliich  linked  us  with  our  fellow 
engineers — and  the  editorial  notes  which  clearly  indicated  the 
.sound  policy  of  the  journal.  The  editorial  notes  have  in- 
variably demonstrated  that  the  guiding  principle  of  the 
E<litors  has  been  the  good  of  the  iriihistry.  In  carrying  out 
this  jxilicy,  the  Editors  have  never  hesitated  to  express 
clearly  and  forcibly  their  views  on  any  policy  or  action  affect- 
ing the  indu.stry,  even  when  it  has  been  necessary  to  criti- 
cise the  actions  of  powerful  interests ;  the  fact  that  they  have 
not  respected  persons  but  have  considered  only  the  common 
good  has  earned  the  respect  of  all.  And  those  who  are  trying 
to  direct  the  various  forces  at  work  in  the  industry  are  for- 
tunate in  knowing  that  an  unbia.sed  view  of  their  actions  will 
be  expressed  in  the  Electhical  Review.  We  in  the  E.P.E.A. 
are  glad  to  have  the  opportunity  of  thanking  you  for  the 
interest  taken  in  our  development,  and,  although  at  tunes 
you  have  been  severely  critical  of  our  actions,  we  are  in- 
debt«'<l  to  you  for  the  encouragement  given  us  at  times  when 
we  were   being  generally   misjudged. 

In  a  more  limited  sphere  of  action  we  are  trying  to  ac- 
complish similar  work  to  yours,  viz.,  the  serving  of  the  best 
interests  of  the  electricity  supply   industry. 

We  think  that  it  is  necessary  to  completely  organise  the 
technical  staffs,  in  order  that  we  shall  not  be  an  unorganised 
and  inarticulate  group  between  the  two  organised  bodies  of 
employers  and  manual  wcirkeis  liut  shall  instead  be  in  the 
position  of  a  group  working,  as  far  as  possible,  with  thes«> 
other  groups  for  the  efficiency,  reliability,  and  prosperity  of 
the  industry.  Our  policy  throughout  our  existence  has  been 
tf)ward  this  end  and  though  we  have  found  our  task  a  diffi- 
cult and  complicated  one  it  has  been  lightened  by  the  in- 
spiration and  encouragement  which  the  Electrical  Review 
has  always  given  to  us. 

Mr.  W.  E.  Hi^hfield 

{f'rrHldcnt,  National    AiiKiiridtiiin.  ii)    Siiprrrisliiji    hleclricinim). 

'J'lie  AsM)ciatron  of  Supervising  Electricians  .'sends  its  hea it iest 
loiigratulation.s  to  the  Ei.ECTHicAi,  Review  on  the  occsisioii  of 
its  fiftieth  anniver.sary.  The  assistance  the  Elpxjtrical  Revh'IW 
has  b<!en  to  the  electrical  industry  cannot  be  readily  expressed 
ill  words,  m  wiile  lias  been  its  sphere  of  influence. 

This  .\ssociation  nalurally  finds  its  main  interest  in  the 
labour  i>rol)leiiis  that  affect  it«  members,  and  holds  that  the 
conflicting  intere>t'~  that  affect  this  national  problem  can  be 
reconciled  in  a  wav  <.;,ti~factorv  to  all  parties,  and  it  very 
gladly  ackno'.'  ledge.',  lb.'  great  influence  the  Electhicai.  Review 
has  had  on  the  labour  world  by  its  fearless  and  outspoken  views 
on  trade  unionism. 

The  beginning  of  the  19-22-23  session  finds  this  Association  in 
a  strong  position.  Its  membership  has  steadily  increased 
through  a  very  difficult  period.  The  unemployment  of  its 
members  has  never  exceeded  1  per  cent.  These  good  results 
the  Association  believes  arc  due  to  the  policy  of  ensuring  that 
iriembership  carries  with  it  a  proper  qnalification  of  craft  skill, 
and  that  by  thus  maintaining  a  hich  standard  of  efficiency  the 
needs  of  the  Union  are  best  served. 


Mr.  J.  Rowan 

{tieiicral  Secretary,  Electrical  Trades  i'tiiuii). 

In  the  first  place  we  wish  to  congratulate  the  Electrical 
Rk\iew  on  the  completion  of  fifty  years'  continuous  publication 
in  the  best  interests  of  the  electrical  industry.  The  Electrical 
Trades  Union  may  be  said  to  be  close  relations  with  it  in  the 
evolution  of  the  industry,  and  like  relations  we  have  not 
always  been  friends,  although,  on  the  whole,  we  have  httle 
to  complain  about  except  that  the  Electrical  Review  has 
always  condemned  the  E.T.U.,  whether  it  was  right  or  wrong 
if  it  dared  to  threaten  a  dispute.  Even  this,  however,  we 
can  accept  as  an  earnest  (even  if  we  may  consider  it  mis- 
guided) effort  from  a  journal  whose  object  willy-nilly  is  the 
progress  of  the  industry,  and  a  journal  which  has  rarely  dealt 
with  the  financial  relationship  between  employer  and 
employe. 

We  would  like  to  take  this  opportunity  of  givmg  a  very 
brief  outhne  of  the  progress  of  the  E.T.U.  itself.  Started  in 
1889,  in  the  early  days  following  the  introduction  of  power 
and  light  adapted  for  commercial  uses,  our  progress  in  the 
early  stages  was  somewhat  slow.  This  was  only  to  be  ex- 
liected  on  a,ccount  of  the  fact  that  the  employes  engaged  were 
mainly  unskilled,  were  brought  into  a  new  environment,  and 
necessarily  required  training.  This  want  of  skilled  workmen 
undoubtedly  had  a  lot  to  do  with  the  slow  progress  of  tlie 
industry  itself.  Time,  however,  healed  this  by  the  institu- 
tion of  apprenticeship  systems  to  the  various  crafts  required 
in  the  industry.  The  Electrical  Trades  Union  was  the  pioneer 
who  pushed  forward  the  necessity  for  apprenticeship,  and  as 
a  result  of  its  efforts  was  able  to  negotiate,  not  without  a 
great  deal  of  trouble  and  expense,  agreed  standard  wages  for 
the  various  sections.  In  the  early  days,  the  Union  was  con- 
fined to  armature  winders  and  electrical  wiremen.  In  the 
process  of  evolution  we  have  considerably  extended  our 
activities,  due,  of  course,  to  the  greatly  extended  use  <if 
electrical  machinery  and  apparatus.  As  we  became  efficiently 
organised  in  the  engineering,  shipbuilding,  and  contracting 
sections,  «!■  found  that  if  we  were  to  become  an  effective 
oigani«itiim,  we  would  have  to  deal  not  only  with  those 
engaged  in  manufacture  and  installation,  but  with  those  <'n- 
gaged  in  distribution,  maintenance  and  repairs,  with  the  result, 
that  we  extended  our  activities  to  electricity  siipidy  stations, 
mining,  iron  and  steel  manufacture,  printing  and  many  other 
industries  in  which  electricity  had  ousted  the  more  primitive 
forms  of  power.  We  found  when  we  investigated  the  con- 
ditions, that  they  were  not  such  as  would  attract  !i  good 
class  of  w'orkman.  However,  after  a  considerable  amount  <il 
work,  material  improvements  were  obtained  and  agreed  con 
ditions  established  in  nearly  every  case.  The  natural  result 
has  been  a  considerable  increase  in  the  numerical  strength  of 
the  Union.  Whereas  at  the  end  of  1908  it  had  onlv  1,709 
members,  at  the  end  of  1914  this  number  had  risen  to  8,195,  and 
at  the  end  of  19'i(),  there  were  no  less  than  57,'29'2  members. 
Since  that  time,  however,  due  to  depression  in  trade,  we  have 
lost  a  certain  number,  but  as  this  is  due  to  unemployment  and 
the  inability  of  unemployed  men  to  pay  contributions,  we  an' 
of  the  opinion  that  this  temporary  loss  will  be  recovered  am. 
that  we  shall  go  on  progressing  until  the  trade  is  thoroughly 
organised.  We  are  further  of  the  opininii  that  the  organisa- 
tion of  the  worker  is  not  to  the  detriment  of  the  employer, 
as  exiierience  has  .shown  (especially  since  the  institution  of  the 
Wliitley  Councils),  that  it  is  neces.sary  that  both  the  employers 
and  workmen  should  be  organised,  in  order  that  what  at  first 
sijilit  appear  to  be  in.surmountable  difficulties  may  be 
ilisrussed  and  .settled.  Since  we  have  been  dealing  locally  and 
nationally  as  organised  bodies  on  both  sides,  we  have  found 
that  hundreds  of  petty  disputes  have  been  avoided.  At  the 
time  of  writing,  we  are  going  through  a  most  .severe  crisis. 
In  competitive  sections  of  the  industry,  such  as  manufacture 
and  shipbuilding,  the  wages  have  dropped  below  a  subsistence 
level,  and  undoubtedly  cannot  remain  as  they  are,  but  with 
improvement  in  trade  which  is  bound  to  come,  we  feel  con- 
fident that  with  good  sense  on  both  sides,  a  more  equitable 
standard  of  living  will  be  assured  to  those  who  are  engaged 
in  one  of  the  mo.st  imix>rtant  industries,  .and  certainly  the  most 
rapidly  extending  one.  in  this  or  any  other  country. 

We  conclude  ■'"ith  best  wishes  for  the  continued  success  of 
the  El.KCTiiicAi,  I'kview. 

.Mr.  C.  I.e  Maistre,  C.B  I:. 

(Secrctaru  uf  the  Hritinli  Eiminerritiji  Hfaiidarda  Association, 
and   (Irnrral  Scrrrtnry   of  the   l.E.C) 

The  Electhicai.  Review,  in  addition  to  its  many  other  most 
useful  activities,  has  always  been  a  strong  advocate  of  in- 
iliistrial  standardi.sation  and,  at  frequent  intervals,  has  been 
good  enough  to  place  before  its  readers  the  general  progress 
achieved,  especially  with  regard  to  the  work  of  electrical 
standardisation,  which,  with  the  hearty  co-operation  of  the 
whole  of  the  electrical  industry,  the  B.B.S.A.  is  carrying  on 
through  its  Sectional  Electrical  Committee,  now  under  the 
chairmanship  of  Mr.   C.  H,    Wordingham,  C.B.E. 

It  is  therefore  a  pleasure,  on  behalf  of  this  Association,  to 
wish  the  Electrical  Review  an  even  more  prosjierous  career 
in  the  future  than  it  has  enjoyed  in  the  past. 

The  dissemination  of  British  Standards,  in  the  work  of 
which  the  Electrical  Review  has  so  cordially  assisted,  is 
indeed  of  the  greatest  importance  to  the  trade  of  the  com.  . 
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for  their  wide  adoption  brings  with  it  elimination  of  waste 
uf  time  and  material,  and  the  technical  Press  is  one  of  the 
ijiost  useful  channels  through  which  both  purchasers  aiiu 
nianufacturers  can  be  informed  as  t<j  the  issue  of  new  Stand- 
ard Specidialions  and  the  revision   of  old  ones. 

There  are  still,  it  is  to  be  feared,  s<>ctions  of  the  eoinmunity 
which  are  not  as  fully  aware  as  they  should  be  of  the  basic 
importance  of  the  work  being  carried  out  by  this  Association 
and  of  the  immense  value  it  would  be  to"  the  trade  of  thw 
country  to  mention  in  all  contracts  that  unless  otherwise 
specified,  materials  are  to  be  in  accordance  with  British 
Standards,    where   such   exist 

An  intensive  campaign  of  standardisation  is  being  carried 
out  in  many  countries,  and  both  in  America  and  in  Germany 
its  potentialities  in  the  building  up  of  foreign  markets  are 
very  fully  appreciated  and  are  being  studied  in  the  minutest 
detail. 

There  would  appear  to  be  a  greater  recognition  in 
Oermaiiy  than  iinywhere  else  of  the  economical  value  of 
industrial  standardisation  as  one  of  the  .strongest  weapons 
iu    the    tremendous    struggle    towards   reconstruction. 

Unless,  therefore,  in  this  country  industry  as  a  whole  recog- 
nises much  more  fully  than  it  does  at  present  its  privileges,  iis 
well  MS  its  obligations,  the  work  of  industrial  standardisation 
at  home,  as  well  as  the  dissemhiation  of  British  Standards 
abroad  in  foreign  languages,  must  of  necessity  fall  far  behind 
the  efforts  of  our  keen  competitors  and  the  re-building  of 
our   export   trade    proportionately    suffer. 

The  activities  of  the  BlectkicaL  Eevikw  in  the  past  ju.stify 
till'  I'xpectiition  that  it  will  continue  in  the  future  to  urge 
thr  iMril  and  the  tremendous  value  of  simplification  and 
uiiiliiiiti.iii  in  bringing  back  prosperity  to  the  countrv's 
trudi'. 


Mr.  J.  W.  Kirkland 

{Frcsulriit,  South  Africdii  Iimtitutiini  uf  Engineers). 

The  South  .\frican  Institution  of  Engineers  congratulates  th& 
ELKCTREC.4L  KuvxEW  ou  the  Occasion  of  its  Golden  Anniversary. 

Your  fifty  years'  of  continuous  publication  in  the  inteies-ts 
(  f  electrical  engineering  are  a  record  of  the  most  wonderful 
ilcNcKipiiicnt  in  engineering  conceptions  and  performances 
\vlihli  has  ever  occurred  in  liumaii  history.  When  you 
f.i:irtcd  publication  in  1S7'2  there  were  only  a  few  short  tele- 
giaph  lines  in  this  country.  It  was  not  until  10  years  had 
elapsed  that  the  telegraph  penetrated  to  the  High  Veld,  and 
the  electric  light  did  not  reach  us  until  Brush  arc  lumps 
appeared  on  Capetown  Ducks  in  1S8-5  or  ]8S6.  Even  in  l.s'.ir., 
oil  lamps  were  used  iu  the  jirincipal  buildings  in  Johannes- 
burg. Ibis  letter  of  congratulation  is  no  place  for  statistics, 
but  your  readers  may  be  interested  to  know  that  South  Africa 
has. never  been  far  behind  in  the  adoption  of  electricity  .'jnd 
that  our  electrical  achievements  and  projects  are  to-day  well 
abreast  of  the  times.  Within  2.5  miles  of  Johannesburg  one 
may  visit  one  of  the  largest  steam-electric  jiower  generating 
systems  in  the  world  (that  of  the  Victoria  Falls  and  Transvaal 
Power  Co.).  which  supplies  practically  all  of  the  Witwatersrand 
gold  area  with  light  iind  power.  In  the  same  district  can  be 
seen  in  operation  the  largest  electric  winding  engines  ever 
built  and  the  largest  underground  pumping  station  in  the 
world — also  electrically  driven.  The  present  con.sumption  of 
electrical  energy  in  the  Witwatersrand  district  is  approximately 
l.tKKJ  million  kWh  ner  annum.  As  the  total  populiition  (white 
and  black)  of  the  area  served  is  only  about  -loO,*!!!),  this  rejire- 
sents  over  2.IKK)  kWh  per  head  ! 

South  Africa  has  always  possessed  the  courage  necessary  for 
progress.  Work  is  in  hand  for  the  electrification  of  178  miles 
of  inain-line  railway  in  Natal.  This  a  section  of  severe  moun- 
tain grades  and  sharp  curves,  and  for  its  operation  a  steam- 
electric  generating  station  of  SG.TKIO  kW  is  in  course  of  con- 
struction. We  think  that  no  such  comprehensive  scheme  of 
main-line  raihvay  electrification  involving  the  use  of  coal  for 
the  generation  of  power  has  ever  been  undertaken  elsewhcn'. 
This  first  great  undertaking  is  but  a  beginning  of  what  has 
lii'eii  planned 

^^'e  hope,  with  you,  that  another  half  century  of  great  in- 
vention and  progress  in  electricity  is  on  the  horizon,  and  we 
have  confidence  that  South  Africa  will  seek  and  enjoy  the 
gi(Mt  lienefits  which  will  accrue. 


Mr.   H.  Edwards 

(I'lixulcnl.  Ilnlitili  Miirnfiirliirerti'  Heitrestnldfirrs'  Aa.iociulinn 
of  Smith  Africa). 

1  very  much  appreciate  the  opportunity  you  have  afforded 
me  as  President  of  the  Briti.sh  Manufacturers'  Representatives' 
Association  of  South  .Africa  of  addressing  you  in  connectirn 
with  the  celebration  of  the  fifty  years'  continuous  publication 
of  the  Elkctkic.^l  Eeview. 

Tlie  chairman  of  the  Electrical  Engineering  Section  of  this 
As.sociation,  which  has  done  excellent  work  on  behalf  of  British 
interests,_  informs  me  that  the  articles  which  have  appeared 
in  your  journal  from  time  to  time,  relative  to  electrical  pro- 
gress in  this  country,  have  indicated  what  is  happening  out 
here  so  fully  that  it  w-ould  i)C  unnecessary  to  contribute  any- 
thing  in  the  nature  of  a  Press  article  on  this  occasion. 


I  have  very  much  pleasure,  however,  in  conveying  to  you  the 
heartiest  congratulations  of  members  of  this  Assoi-iation,  who 
are  representatives  of  electrical  concerns,  on  the  hi.h  standard 
niaintained  by  yi.ur  Journal  throughout  its  long  existence,  and 
ill  informing  you  that  these  mernUTs  are  unanim<)us  in  testi- 
fying to  the  great  usefulness  of  your  Journal  to  the  South 
African  electrical  world. 

As  an  Association  keenly  interested  in  the  development  of  all 
branches  of  British  trade  in  this  sub-continent.  «e  trust  that 
the  Electhicai.  Kkview  will  continue  to  develop  in  the  years 
to  come  to  the  increasing  advantage  of  all  South  African  repre- 
sentatives and  merchants  interested  in  electrical  matters. 


M.  Philippe  Bede. 

{I'rcsident,   Socirlr    llelgr  ilcti   ElirlririeuH). 

The  Societe  Beige  des  Electriciens  is  happy  to  express  to  the 
Em:itkii;ai.  Review  its  admiration  for  the  prosperitv  at  which 
it  has  arrived  after  fifty  years  of  inces.sant  effort. 

'The  Elextiucai,  Review  can  be  (iroud  of  the  work  which  it 
has  accomplished  in  the  dcniain  of  science  and  industry,  and 
our  .Association  desires  to  ofler  its  congratulations  on  the  wca- 
-sion  of  the  Jubilee  of  the  Ei.ECTiiirAL  Review,  with  cordial 
wishes  for  its  continiK'd  i)rosi)erity.  The  field  cf  activity  open 
to  electricians  widens  day  by  day.  and  we  hope  that  your  in- 
tere.sting  journal  will  continue  to  contribute  to  the  develojK 
ment  of  the  applications  of  electricity  in  Belgium,  and  to  main- 
tain our  present  good  relations  with  our  English  colleagues. 


.M.  Brillouln. 

{Pnixidenl,  Socictc  h'ran(;mxc  den  Eleciricieiu). 
I  thank  you  for  giving  me  an  opportunity  to  write  to  you 
on  the  occasion  of  the  Jubilee  of  your  excellent  Electrical 
Review,  and  I  will  profit  by  the  occasion  by  aUinning  that 
the  admiration  of  French  electricians  for  Lord  Kelvin,  Max- 
well, Heaviside,  Sir  J.  J.  Thomson,  and  Sir  E.  Rutherford 
— to  cite  but  a  few — is  still  as  great  as  ever  it  has  been, 
(hir  two  countries  w-ill  do  well  to  remember  the  Belgian 
motto.  "  L'Union  fait  la  force,"  and  put  it  into  practice 
with  as  much  firmness  and  loyalty  during  the  grave  difficul- 
ties of  peace  as  during  the  terrible  ordeal  of  the  war.  Rest 
assured  that  French  electricians  possess  for  their  Engli.sfi 
colleagues  sentiments   of   the  most  cordial  fraternity. 


Mr.  liitan  Yokoyama 

(Sicrcturii,    In.'ifittite    of  Electrical    Enyiucer.^    of    Japan.) 
We  heartily     congratulate    you    on   the  celebration   of    the 
fifty   years'   continuous   publication  of   your  journal   and   ap- 
preciate your  great  service  to  the  pubhc. 


Mr.  John  H.  Taylor,  A.M.Inst  C.E. 

(Hon..   Secrctarii.    .Is.^ui/ii/ioii  of   liritinh   Eiigiiinrs   in    the 
.[r(ientine   He  public.) 

I  am  desired  by  the  Council  of  the  Associatii  n  of  British 
Engineers  in  the  ."Argentine  Republic  to  congratulate'  you 
heartily  on  attaining  your  Jubilee  in  the  publication  of  the 
Ei.EiTuicAL  Review. 

Those  fifty  years  havi>  witnessed  remarkable  progress  in 
electrical  engineeriiig,  and  there  can  be  no  question  that  w  hen 
times  again  become  normal,  we  shall  see  still  greater  strides 
ill  the  application  of  electricity  to  every  branch  of  industry 
and  particularly  in  its  application  to  railways.  In  South 
.\mc'rica  we  have  l^erhaps  been  a  little  backward  in  the  ap- 
lilication  of  electric  traction  to  our  railways,  but  in  the  pro- 
duction of  light  and  power  for  general  purposes  very  exten- 
sive progress  has  been  made,  much  greater  in  fact  than  is 
gcncially  known,  and  there  are  very  few  towns,  even  in  the 
most  remote  parts,  which  are  not  lighted  by  electricity  even 
it  they  do  not  boast  tramways.  We  l(X>k  to  the  leading 
technical  publications  to  keep  us  in  touch  with  current  de- 
velopments in  the  electrical  world  and  trust  that  the  El.FC- 
TUii'Ai.  Review  will  continue  to  be  a  powerful  factor  in  dis- 
tributing that  siVH'ial  knowledge  to  British  engineers  the 
world  over. 

With'  every  good  wish  for  success  in  tlie  future. 


Mr.   K.   S.  Hilton 

(MuutTfiinfl  IVrcrtor.  Metropolilnn-Viekeris  Electrical  ('e,.  Ltd.) 
No  doubt  you  will  be  receiving  many  letters  expressing 
good  will  and  good  wishes  on  the  occasion  of  your  Jubilee 
I.ssue  on  November  17th.  On  behalf  of  my  comp.iny,  I  should 
like  to  add  our  cordial  congratulations  ami  to  testify  to  the 
splendid  service  you  have  rendered  the  electrical  industry 
generally  and  British  trade  in  particular.  During  a  period 
of  such  unexampled  progress  your  journal  has  nlways  kept 
fully  abreast  with  development  or  even  anticipated  it,  and 
in  this  respect  has  been  a  stimulus  to  British  manufacturers, 
which  I  am  sure  ia  very  thoroughly  appreciated.  It  is  with 
this  thought  in  my  miiul  that  T  have  plea.sure  in  tendering 
vol!  our  best  wishes  for  your  continueil   prosiK-rity. 
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OUR  FOREIGN  ELECTRICAL  TRADE. 


Where  Britain  Buys  and  Sells  Electrical  Goods  and  Plant. 


RiOHT  from  the  very  beginning  of  its.  career  it  was 
the  policy  of  the  Electrical  Review  to  secure 
a  circulation  abroad  keeping  overseas  residents 
who  were  interested  in  electrical  science  in  close 
touch  with  Home  sources  of  information  and  supply. 
Reference  to  the  front  cover  used  for  the  issue 
of  January,  1873,  which  is  reproduced  on  another 
page  to-day,  shows  that  at  the  outset  agents  were  ap- 
pointed in  France,  Germany,  and  Peru.  There  was 
very  little  foreign  electrical  trade  to  get  in  those  days, 
Imt  as  years  passed  by  and  the  worhl's  needs  and  our 
manufacturing  facilities  grew,  the  Electrical  Review 
devoted  the  necessary  increased  attention  to  the  en- 
couragement of  foreign  trade  circulation,  and  more  and 
more  space  in  its  editorial  pages  was  devoted  to  the  re- 
quirements of  Colonial  and  foreign  markets.  It  was 
our  endeavour  to  retain  the  interest  of  the  purchaser 
abroad  as  a  reader  the  while  we  collected  infor- 
mation overseas  that  should  assist  the  British  manu- 
facturer in  opening  up  or  developing  his  foreign  trade 
connections.  Part  of  our. work  in  this  department  has 
been  the  publication  of  articles  from  authorities  resident 
abroad,  and  we  are  pleased  to  lay  a  number  of  sucli  com- 
munications before  our  readers  in  this  Special  Issue. 
Another  part  of  our  activities  for  the  commercial  and 


the  total  from  all  countries  in  each  class.  In  additiun 
to  tlie  items  shown  in  this  table,  there  were  impnrtetl  in 
1921  converters  and  transformers  to  the  value  of 
£.■59.000,  against  £8,200  in  1920:  control  and  switHi- 
gear,  £26,000  (£5,000);  magnetos,  £3,000  (£3,700): 
batteries,  £83.000  (£82,000);  and  accumulators. 
£37,000  (£47.000).  The  total  value  of  the  imports  of 
electrical  goods  and  apparatus  into  the  United  King- 
dom was.  in  1913,  £1.587.000 ;  in  1920.  £1.826.000  ; 
and  in  1921,  £1.931,000;  whilst  those  of  electrical  ma- 
chinerv  were  £1.346,000  in  1913.  £1.332,000  in  1920. 
and  £728.000  in  1921. 

Reverting  to  the  communications  that  we  arc  enabled 
to  publish  in  this  issue  regarding  tlie  position  of  elei- 
tiical  affairs  in  Colonial  and  foreign  markets,  we  may 
direct  attention  to  tlie  three  articles  on  the  achievements 
and  prospects  in  Canada.  As  we  have  stated  again  and 
again,  the  Canadian  market  is  not  an  easy  one  to  tackle, 
but  the  informative  views  of  Sir  Adam  Beck,  chairman 
of  the  Hydro-Electric  Power  Commission  of  Ontario;  tlie 
notes  on  the  factors  making  for  Canadian  electrical 
development,  written  br  Mr.  P.  T.  Davies,  the  president 
of  the  Canadian  F^lectrical  Association  :  and  the  sugges- 
tive ideas  of  our  Special  Correspondent  in  Canada — all 


A.- 

-British 

Electrical  Machinery  E.xports. 

— 

Total 

electrical 

machinery. 

191S. 

Turbo- 
generating 
sets. 
1930. 

A.C. 

generators 

1920. 

D.C. 

generators 

1920. 

Traction 

motors. 

1920. 

Other  a.c. 

motors. 

1920. 

Other  d.c. 

motors. 

1920. 

Rotary 

converters. 

1920. 

Static 

transformers. 

1920. 

Control 

and 

switehgear. 

1930. 

Ignition 

magnetos. 

1920. 

Electrical 
machines. 

1920.' 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

To  all  countries 

2,26St,000 

187,000 

107,000 

262,000 

49,000 

412,000t 

550,000j 

180,000 

161,000§ 

188,000 

45.000 

525,000' 

I  n  c  1  u  d  i  u  ff  to 

India 

293.000 

.50,000 

17,500 

70,000 

12,000 

88,000 

210,000 

42.000 

16.000 

81,000 

11.000 

164,000 

Australia 

285.000 

42.000 

17,000 

G,000 

6,000 

69.000 

72,000 

80.000 

27,000 

37,000 

14.000 

40,000 

X.  Zealand     ... 

72,000 

— 

— 

6,500 

1,000 

14,000 

21.000 

— 

5,000 

— 

11,000 

10,00(1 

S.  Africa 

144,000 

— 

1(5,000 

27,000 

2,000 

30,000 

29,000 

8.000 

27,000 

5.500 

— 

44,0011 

Spain 

60.000 

— 

5,000 

14,000 

— 

32.000 

11.000 

4,500 

— 

4,500 



20,00') 

China 

29.000 

11,000 

10.000 

12,000 

— 

25,000 

14,000 

5,500 

— 

16,000 



24,000 

Japan 

188.000 

— 

— 

— 

— 

18,000 

5,000 

— 

— 

— 



ll,0(>'i 

Arsrentine 

213,000 

— 

— 

6,500 

19.000 

— 

12,000 

4,000 

— 

4,000 



18,000 

Brazil 

102,000 

— 

— 

13,000 

2,500 

6,500 

— 

7,000 

4,500 

— 

— 

21,000 

TotaU,  1921  ... 

4,739,000 

- 

459,000 

474,000 

195,000 

1,051,000 

669,000 

405,000 

421,000 

550,0110 

31,000 

4S5,000 

Total,  1920,  i2,67I,000.    t  Belgium,  f25,000.    :  Belgium,  £37,000.    S  Belgium,  ±-29,000. 


industrial  electrical  expansion  has  consisted  of  the 
publication  of  statistical  returns  showing  the  course  of 
trade  and  the  extent  of  the  competition  of  other  coun- 
tries, as  reflected  in  trading  results. 

In  pursuance  of  this  policy,  three  tabular  statements 
are  here  given  which  have  been  compiled  from  the  official 
returns  of  the  trade  of  the  United  Kingdom.  Only 
since  1920  has  electrical  machinery  been  classified  by  the 
Customs  under  its  various  main  heads.  A  detailed  com- 
parison with  the  1913  figures  is  therefore  impossible. 
Table  A,  however,  shows  the  relative  importance  of 
Britain's  chief  markets  in  1913  for  electrical  machinery 
as  a  wliole,  and  in  1920  for  the  different  types  of  ma- 
1  iiine.s.  Further,  the  total  exports  in  1921  for  each  class 
are  shown.  With  regard  to  exports  of  electrical  goods 
and  apparatus,  including  wires  and  cables,  a  complete 
comparison  between  1913  and  1920  is  possible,  and  is 
shown  in  Table  B.  The  first  column  gives  the  total  of 
all  kinds,  whilst  the  remaining  columns  give  the  totals 
of  most  of  the  principal  classes.  Finally,  the  corre- 
sponding totals  for  1921  arc  given.  It  may  be  explained 
that  for  1921  the  statistics  showing  the  distribution  of 
the  trade  by  countries  are  not  yet  published. 

In  Table  C  are  shown  the  principal  classes  of  foreign 
electrical  apparatus  and  machinery  imported  into  Great 
Britain.  For  1913  and  1920,  the  chief  countries  of 
origin  are  given.     For  1921  it  is  only  possible  to  give 


merit  the  most  serious  consideration  from  .-ill  who  seek 
encouragement  from  the  vi.sioii  of  overseas  possibilities. 

We  would  also  commend  as  deserving  of  special  study 
the  article  by  our  Special  Correspondent  in  India.  He 
refers  to  the  prominent  part  played  by  the  Electrical 
Review  in  finding  new  customers  in  India  for  British 
firms,  and  shows  that  things  are  moving  in  India  in  such 
a  w.iy  that  it  behoves  the  British  manufacturer  to  follow 
up  the  situation  as  revealed  in  Indian  reports  so  that 
the  chances  may  not  be  seized  by  others.  He  mentions 
that  the  German  will  be  allowed  back  to  India  again  in 
1923,  and  that  he  is  already  laying  his  plans.  Our 
correspondent,  in  writing  to  us,  says. — "  The  average 
home-staying  Britisher  knows  very  little  of  India,  and 
perhaps  one  of  the  surprises  of  an  Anglo-Indian  or 
Indian  visitiiifr  England  is  the  rank  ignorance  displayed 
on  Indian  matters  among  people  who  ought  to  know 
better."  "This,"  he  adds,  "should  be  remedied  if 
iiuitual  business  and  political  goodwill  is  to  be  main- 
tained on  both  sides." 

Professor  Middleton  Smith,  of  Hong-Kong,  contributes 
on  page  698  an  article  on  tlie  "  Development  of  Elec- 
trical Engineering  in  the  Far  East,"  the  remaining  parts 
of  which  have  overflowed  the  available  space  and  will 
appear  in  our  next  issue.  From  South  Africa,  from 
.lapan.  an<l  from  the  Argentine  also  we  have  received 
informative  communications. 
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CABLE     MANUFACTURE     AND    THE    CHEAPENING    OF     ELECTRICITY. 


By    5IR    QEORQE    SUTTON,    Bart. 


It  is  always  intorosting  to  glance  back  over  forty  or 
lifty  years  and  speculate  on  the  change*  time  has  wrought, 
lo  consider  wliat  has  been  done,  what  is  being  done, 
and  what  is  waiting  to  be  done,  in  the  Held  of  applied 
electricity  is  to  make  one  conscious  of  the  great  possibili- 
ties of  the  future  of  the  ind\istry.  and  that  marvellous  as 
are  tlie  past  records,  the  young  men  engaged  in  the 
industry  to-day  have  a  splendid  field  of  research  and 
accomplishment  in  front  of  tliem.  Electrical  science 
jiermeatcs  every  phase  of  life,  and  we,  wlio  are  building 
ill  no  matter  how  small  a  way  on  the  foundations  laid 
by  Michael  Faraday,  have  indeed  stepped  into  a  fascina- 
ting heritage. 

An  obviously  important  factor  in  the  development  of 
the  electrical  industry  is  tlie  lowering  of  the  cost  i>f 
supply — not  only  at  the  station  end,  but  at  the  con- 
sumers' point.  Reducing  station  costs  by  iin]iroveiiients 
in  thermal  efficiency  and 
operating  expense  is  not 
sufficient.  All  efforts  in  this 
direction  must  be  supple- 
mented by  tlie  provision  of 
cheap  transmission.  Since 
Kerranti  produced  the 
famous  Deptford  cable  over 
thirty  years  ago  and  the 
imjtregnated  paper  cable  of 
to-day  came  into  use,  im- 
provements in  calile  manu- 
facture have  been  constantly 
taking  jilace,  though  no 
event  has  occurred  in  cptx-h- 
inaking  as  the  introduction 
of  juiper  for  insulating. 

One  of  the  most  impor- 
tant lines  for  development 
by  the  cable  maker  is  the 
still  further  lowering  of 
costis :  but,  of  course,  care 
has  to  be  taken  to  dis- 
criminate between  initial 
cost  only,  and  initial  cost 
plus  subsequent  mainten- 
ance. The  second  factor  is 
Bometimes  overlooked  when 
cables  arc  purchased,  but 
the  desired  progress  of  elec- 
trical activities  will  not  c>i 
follow  as  rapidly  as  it 
KJiould,  if  the  cheapening  is  cliainn 
carried  beyond  the  limit 
consistent  with  (piality.  A 
Id  )ier  cent,  saving  on  ])rimc  cost, 
."lU  pi-r  ix»nt.  reduction  in  life,  is  rarely  good  economics, 
i'liil  such  jiractice,  where  followed,  will  result  in  the 
postponing  of  the  electrical  millennium  as  I'ftectivcly  as 
coulil  any  deliberate  course  of  conduct. 

Tlie  ]iossibilitie8  of  cheapening  high-grade  cables  are, 
of  course,  receiving  constant  attention  at  the  hands  of 
the  leading  manufacturers,  both  by  perfection  of  works 
organisation  and  by  scieiititic  research  into  the  quality 
of  raw  materials  and  works  processes.  Cable-making 
can  no  longer  remain  a  matter  of  empiricism,  but  must, 
be  based  on  sfnind  srjentific  principles,  and  on  the  appli 
cation  of  all  known  relative  ilata  in  jihysics  and 
cheniistry.  It  is  largely  on  account  of  the  consideration 
of  these  factors  that  1  am  an  ojitimist  as  to  the  future 
oi'  electric  cables,  both  as  regards  lowering  of  jirice  and 
prrfection  of  (|iialily. 

The  develo|inient  of  jiowir  cables  for  higher  and  higher 
wfirking  voltages  has,  I  .'•iip))08c,  been  one  of  the  most 
remarkable  lines  of  jirogriss  and  one  which  will  contri- 
bute most  largely  to  the  cheapening  of  electricity  supply. 


At  the  present  time  cables  for  33,000  volts  are  quite 
common,  and  several  makers  are  offering  them  for  66,000 
volts.  This  advance  is,  of  course,  tlie  result  of  a  large 
amount  of  research  work,  and  our  ideas  on  some  of  the 
most  important  characteristics  indicating  the  quality  of 
a  liigli-voUage  cable  have  considerably  changed  iluring 
the  past  fifteen  years.  The  importance,  for  instance, 
of  such  a  question  as  dielectric  power  factor  is  now  very 
widely  appreciated,  and  the  first-class  cable  works  are 
equipped  for  furnishing  guaranteed  figures,  whereas 
only  a  few  years  ago  the  matter  received  practically  no 
consideration. 

On  the  telephone  side  of  cable-making  such  revolu- 
tionary progress  is  not  taking  place.  The  introduction 
of  the  dry-core  cable  Jibotit  '25  years  ago  marked  a 
distinct  step  forward.  The  previously-employed  gutta- 
])erclin-covered  conductors  were  replaced  by  the  air- 
s]>aced  paper-insulated  tyjie. 
!ind  as  the  wire  of  the  open 
line  was  carried  into  a 
cable,  so  was  the  surround- 
ing air  witli  its  electrical 
ailv.iutages.  Since      that 

time,  however,  only  minor 
iuqirovemenls  have  been 
effected  in  manufacture, 
and  the  same  type  of  cable 
is  in  general  use  to-day. 

1  emphasise  my  belief  that 
a  great  day  is  dawning  for 
tlie  electrical  industry.  1 
lulieve  tliat  the  future  of 
till'  iiuiustry  was  never 
hrigliter  than  it  is  to-dav. 
and  it  is  a  happy  augurv 
for  the  eonlinued  success  of 
the  Ki,KOTHU'.\T,  Rkvikw 
that  the  celebration  of  its 
juhilee  ami  entry  into  its 
second  half -century  slwuild 
eoineide  with  a  period  when 
the  industry  which  it  v  ■ 
iiblv  serves  is  also  movitij 
iin    into    an    era    so    full     if 
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Tel.'gnipli 


The     Triumph 

Cable.— Fifty  y 
the  only  "  cablo 
to  electrical  engineering 
Were  those  used  for  sub- 
niariiie  telegraphy  —  the 
(iii-es  of  wliieh  consisted  of  seven  strands  of  No.  20 
li.W.ti.  coiqier  wire,  enclosed  in  an  insulating  water- 
jiroof  sheath  of  gutta-percha.  To  ilay  the  submarine 
cable  core  consists  of  the  same  nuiterials  modified  only  in 
detail  ;  and  the  excellence  of  the  work  of  the  British 
Mibmarine  cable  manufacturers  may  be  judged  from 
the  fact  that  some  of  those  original  cables  are  still  in 
use. 

.Since  then  our  cable  makers  have  maintained  tlieir 
lirc-eininence — but  what  immense  progress  has  been 
iiiaile!  Whereas  tluKse  early  telegraph  cables  carried 
currents  measured  in  milliamperes,  at  a  ]iressure  of, 
say,  fifty  volts,  we  now  have  ]iower  cables  four  inches  in 
external  diameter,  capable  of  carrying  1.5,000  kilowatts 
at  .'i.'l.OOO  volt.s  between  phases.  Moreover,  the  makers 
are  jirepared  to  suiqily  cables  for  twice  tliat  pressure,  as 
a  commercial  proposition.  By  no  other  means  known  to 
engineering  could  a  power  of  15,000  kW  be  transmitted 
through  an  aperture  three  inches  in  diameter — the 
external  dinmoter  of  the  lead  sheath  of  a  ;!:l, 000  volt 
cable 
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THE     •ELECTRICAL     REVIEW"     AND     THE     INDUSTRY. 


By    B.    LONQBOTTOM,    Chairman  of  the  B.E.A.M.A.  Council. 


In  offering  most  liearty  congratulations  to  tlie  Elec- 
THICAL  Review  upon  its  fiftieth  birthday,  1  feel  that  I 
must  place  on  record  my  personal  appreciation  ol  its 
liigh  standard  a.s  a  jtajfer  and  of  the  efKcient  manner  in 
which  it  represents  the  interests  of  the  electrical  industry. 

In  doing  so,  two  thoughts  occur  to  me. 

The  first  is  the  extreme  youth  of  our  indu.stry,  as 
Uritish  industries  reckon  age;  for  the  liirths  of  the  in- 
dustry and  the  Review  are  almost  synchronous. 

Tlie  second  is  the  immense  service  wiiicli  it  has  been 
he  good  fortune  of  tlie  Review  to  render  to  that  in- 
'liistry  during  a  ])eriod  which  is,  by  universal  consent, 
the  most  trying  and  difficult  of  all — the  period  of  youth 
:iiid  growth.  Its  consistent  advocacy  of  progressive 
ideas;  the  utiifoiiii  excellence  of  its  articles;  the  model 
of  good  editing  which  it  presents  to  us  week  by  week — to 
;dl  of  tlieso  thintrs  we  iiave  become  so  accustomed  that  it 
needs  an  effort  to  realise  that  they  might  not  have  been 
^i>.  and  to  remember  how 
much  they  have  meant  to  all 
who  liave  lived  during  tlie 
jiast  half  century  of  ex- 
iremtly  ra|)id  progress  and 
development. 

Every  member  of  the  in- 
dustry must  have  been  in- 
fluenced fi-om  time  to  time- 
by  its  varied  articles  on 
organisation — not  the  neces- 
sary and  proper  organisa- 
tion of  a  private  concern, 
but  the  much  larger  pro- 
blem of  the  organisation  of 
an  industry,  to  be  brought 
about  by  conferences  be- 
tween the  memi)ers  of  its 
various  branches  on  the 
principle  of  common  in- 
terest and  reasoned  discus- 
sion. I  am  not  sure,  but  I 
think  I  am  correct  in  spying 
that  our  earlier  attempt  at 
co-operation  was,  if  not 
actually  instigated,  cer- 
tainly inspired,  by  the  Re- 
view— I  mean  the  Xational 
Electrical  Manufacturers' 
Association.        I    also   recall  ' 

with  gratitude  tiie  help  and 
encouragement      which        it     (  Iwii 
-ave  to  the  B.E..\ .M..\ .   in 
1 1  s   early    days.       It    clearly 

n-cognised  the  need  of  co-operation  between  the  Press 
md  the  B.K.A.M.A.  if  the  activities  of  the  latter 
^v-re  to  be  fully  understood  and  appreciated — and  I 
gladly  seize  the  present  oi>iiortunity  of  saying  on  behalf 
ol  the  B.E.A.M.A.  how  greatly  we  appreciate  all  that  the 
Keview  has  been  to  us.  There  is  a  saving  that  every 
(ountry  };ets  the  Press  it  deserves.  If  the  same  thing 
applies  to  an  industry,  then  this  industry,  as  it  appears 
to  me,  should  be  congratulalid  on  having  its  Ki.kcthicai. 
Review. 

Just  as  the  electrical  industry  is  bound  to  surge  on- 
v.ards,  so  must  the  El.Bi  TUirAL  Review  forgo  ahead,  ever 
voicing  the  needs  and  aspirations  of  the  industry  and 
,  rovidiiip  the  mefliiiiu  through  which  the  world  is 
reached,  and  1  heartily  and  ."sincerely  wish  the  Elei 
TMICAL  Review  "Long  life  and  an  increased  circula- 
tion "  so  that  its  services  to  the  electrical  industry  may 
be  continued  and  increased. 


Tlie   Cliairinan  of  tlie  B.E.A.M.A.    Council. 

Our  readers  will  recall  that  period  in  the  history  of  the 
British  electrical  industry  i)reviously  to  1911.  when  the 


'•  association  "  idea  had  at  length  taken  root,  and  had 
resulted  in  the  establishment  of  the  Electrical  Con- 
tracUjrs'  .Association  and  of  the  National  Electrical 
Manufacturers'  Association,  at  the  birth  of  both  of  which 
bodies  this  paper  was  able  to  render  some  little  assist- 
ance. The  growth  of  both  associations  was  indicative 
of  what  might  be  done  in  a  larger  way,  and  amongst 
those  who  were  the  first  to  grasp  that  fact  and  to  pres* 
the  manufacturers'  case  for  the  wider  outlook  and  a  more 
vigorous  policy  of  active  co-operation  was  Mr.  Benjamin 
I.ongbottom,  who  now  presides  over  the  Council  of  the 
B.E.A.M.A.  Our  pages  bear  testimony  to  the 
part  we  took  in  the  transformation  in  1911  of  the 
old  N.E.M..4.  into  the  present  Association,  the 
B.E.A.M.A.,  the  record  of  which,  after  ten  years  of 
work,  can  be  safely  left  to  speak  for  itself,  or  perhaps 
we  might  pay  it  the  compliment  of  suggesting  that  it  is 
now  a  little  difficult  to  picture  tlie  exact  state  or  recall 
the  exact  "  atmosphere  "  of 
the  electrical  industry  in 
lire-B.E.A.M.A.   days.  " 

Mr.  Longbottom,  whose 
communication  we  print 
above,  is  in  his  forty- 
seventh  }"ear,  and  has  con- 
trolled the  destinies  of 
Electromotors,  Ltd.,  Open- 
shaw.  Manchester,  for  over 
twenty-two  years.  from 
which  it  will  be  seen  at  what 
an  early  age  he  came  into 
his  responsibilities.  Any 
manufacturer  of  electrical 
machinery  in  a  large  way 
couhl  m)t  but  be  in- 
terested in  the  ])articular 
section  of  the  then  growing 
B.E..\.M.A.  which  repre- 
sented his  branch  of  the  in- 
dustry, and.  in  fact  (leaving 
aside  Mr.  Longbottom's 
connection  with  the  Asso- 
ciation as  one  of  its  foun- 
ders), he  soon  took  the  office. 
which  he  still  retains,  of 
chairman  of  one  of  the  most 
active  of  its  .^^ections — the 
Dvnamo  and  Motor  Section. 
From  the  chairmanship  of 
nn  important  section  to  the 
chairmanship  of  the  Coumil 
itself,  which  represents 
every  section,  is  not  too  difficult  a  transition  for  the 
I  ight  and  willing  man  :  and  Mr.  Longbottom  was  unani- 
mously elected  to  that  office  during  the  present  session. 
The  position  is  by  no  means  a  sinecuie  :  but  Mr.  Long- 
bottom,  with  his  gift  for  organisation,  manages  to  give 
full  time  also  to  a  variety  of  other  public  and  private 
duties  in  connection  with  the  F.B.I..  the  ED. A.,  and 
tlic  Xegotiatinir  ronimittcc  of  the  Engineering  and  the 
National  Emiiloyers'  Federations.  He  is  vice-chairman 
of  Richard  .Johnson.  riai>ham  &  Morris,  Ltd..  and  a 
director  of  Lo-Thermo  Patents,  Ltd. 

The  war  work  of  Electromotors.  Ltd.,  was  of  an  ex- 
<  oi>tion,ally  strenuous  character,  and  earned  fnim  the 
authorities  special  marks  of  recognition.  In  his  per- 
sonal capacity.  Mr.  Longbottom  took  an  active  part 
in  the  work  of  the  .Advisory  Committee.  Ministry  of 
Munitions:  the  Electrical  Trades  (New  Industries) 
Committee :  the  Ministrv  of  Labour  Trades  Advisory 
Committee  for  Disabled  ."^Jailors  and  Soldiers;  while  he 
rendered  a  great  varietv  of  services  on  committee'^  of 
the  industri.il  or  scientific  bodies  with  which  he  is  con- 
nected. He  is.  of  course,  a  mendier  of  the  two  leading 
institutions,  the  "  Electricals  "  and  "  Mechanicals." 


British  Electrical  and  Allied  .Maruifacturci 
.Association. 


GUG 
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REFLECTIONS,  PAST  AND  PRESENT,  OF  A  MANUFACTURER. 


By     HUaO     HIRST. 


O.N"  tlie  occasion  of  your  Hftictli  ;iiiiiivcr.siuv,  1  am  re- 
ijiiiuk'd  that  1  liave  just  conc-luilud  forty  years'  hard 
and  continuous  work  in  tlio  scrvicu  of  tlie  electrical 
industry.  In  these  days  iirobal)ly  only  a  small  number 
ot  your  readers  remember  the  entrance  of  electricity 
into  our  social  structure:  it  may  not  bo  out  of  place, 
tiiereforc,  to  record  some  of  my  imjiressions  in  the  early 
ilays  of  this  mysterious,  setluctive,  and  inspiring  force 
and  its  implements  as  I  found  tlieni. 

I  speak  of  the  early  'eighties,  wlien  ICnglaud  was 
still  lit  by  bad  gas,  oil,  and  cundlesi  An  itistallatioii 
oi  a  few  arc  lamps  here  and  there  or  nn  electric  light 
jilant  of  20  or  30  kilowatt,s,  was  one  of  the  wonders  ami 
sights  attracting  visitors  from  all  parts  of  the  country 
and  abroad.  The  telcjihone  had  only  just  become  prac- 
tical, and  the  idea  of  telephone  exchanges  seemed  almost 
chimerical.  An  electric  bell  was  considered  a  scientific 
instrument,  costing  guineas 
instead     of     pence.  The 

names  "  accumulators," 

''transformers,"  and  "re- 
sistances "  were  only  known 
to  tho.se  who  were  initiated 
into  the  innermost  secrets  of 
this  mysterious  force,  and 
words  like  "  volt," 

"  ohms,"  "  amperes,"  and 
"  watts  "  were  understooil 
by  a  few  scientists,  but  used 
<|uito  frequently  by  would- 
be  electrical  engineers  to 
impress  an  unsuspecting 
public  with  their  wisdom. 
Vet  those  imperfect  ajipara- 
tu.s  spoke  of  the  coming  of 
the  Electric  Age  in  no  weak 
and  inaudible  voice.  They 
made  their  ap|)earancc  at  a 
time  when  the  world  seemed 
full  of  adventurous  spirits 
whose  imagination  was  fired 
l)y  the  magic  word  "elec- 
tricity," its  possibilities 
and  potentialities.  I  seem 
to  have  been  one  of  thcni. 
\Vc  all  thought  we  coubl 
change  the  wcirld  in  a  few 
years  and  make  oui'  for- 
tunes. We  believed  this 
ihctiic  infant,  as  it  was 
called,    could    grow    into    a 

strong  being  without  the  feeding  liotllc  oi-  witlioii(  li:iviiig 
t')  go  through  infantile  diseases. 

I  am  amazed  to-day,  when  I  ponder  over  the  future 
of  the  electrical  industry,  that  the  picture  has  not 
changed  substantially  from  tli:it  which  our  imagination 
painted  forty  years  ago. 

I  started  with  the  Klectrical  I'owcr  .Sloiage  Cn., 
where  everybody  in  those  days  was  convinced  that 
accumulatf>rs  would  in  due  course  be  carried  to  people's 
houses,  factories,  and  ships  to  supply  them  with  tiieir 
weekly  or  inonthly  light  ancl  power.  The  engineers  of 
that  I'ompany  designed  a  .'J-h.j).  motor  to  ])ropcl  a  little 
boat  on  the  Thames,  and  we  w-ero  all  convinced  that 
within  a  few  years  ships,  tramways,  railways,  and 
vtiiielcs  of  evi-ry  kind  would  be  propelleil  by  the  electric 
current  generated  in  central  stations  dotlerl  all  over  the 
country  for  the  iiurpose  of  (-barging  the  cells.  Klcclrir 
lamps  consuming  six  watts  per  candle  were  calculalcMl  to 
hi  cheaper  than  gaslight,  and  we  were  nil  satisfied  that 
it  required  only  a  few  i>Tperiment«  to  find  some  other 
material  for  the  filament,  in  or<ler  that  light  should  lie 
produced  cheaply  enough  to  illiKninato  the  country 
when  the  sun  had  gone  down. 


Cliaini 


n   and  ManaHiny   Diivctur 
ICIcctric  Co.,  .Ltd. 


The  heat  generated  by  lamps  andesistances  brought 
uji  in  our  minds  the  possibility  of  laiting  and  cooking 
by  electricity,  and  even  in  those  ewly  days  a  number 
of  people — including  Sir  William  iemens— were  con- 
vinced that  the  rays  emitted  by  the  lectric  lamp  had  a 
benelicial  effect  on  the  growth  of  pints  which,  in  dur 
course,  would  lead  to  improving  thea-tility  of  the  soil. 
Your  paper,  better  than  any  other. las  reason  to  know 
the  attempts  of  those  who  tried  to  sploit  the  electric 
cnireiit  for  liealing  purposes.  As  rejirds  the  telephone, 
nobody  doubted  that  in  due  course^verybody  on  this 
globe  would  be  able  to  talk  to  anyboy  else  wherever  lie 
might  be. 

Wiiat  electricity  really  was  did  nt  seem  to  matter. 
They  knew  it  was  something  that  couhnot  be  seen,  that 
could  scarcely  be  measured,  but  noting  would  dissuade 
U-;  in  our  ideas  as  to  what  it  might  atiieve,  and  accord- 
ingly we<et  to  work  with 
most  aibitious  schemes. 
The  imi^rfection  of  the 
apparatu-  at  our  disposiil 
led  to  tmporary  disillu- 
sion: failres  were  the  rule 
rather  thn  the  exception. 
Few  ])eo|e  to-day  realise 
that  cabh  and  wires  in 
those  day.svere  still  clamped 
into  ternnals  taken  over 
from  tclrraph  practice : 
switches  isre  designed  on 
wood,  anclt  was  the  subject 
of  a  patenito  have  a  si)ring 
contact  ordirect  a  current 
through  tt)  switch  without 
its  passiir  through  tlic 
moving  p.xis.  Switchboards 
were  a  mre  collection  nf 
switches  ^-ouped  in  an 
orderly  maner.  , Wires  in 
houses  bun  loose  like  gar- 
lands, collected  to  wooden 
lampholder  with  exposed 
terminals.  Cut-outs  were 
naerely  teriinals  it  which 
was  inserte  a  piece  of  lead 
wire.  Dj'nmos  and  motors 
were  meily  revolving 
electromagDts  which  were 
expected  soner  or  later  to 
burn  out  through  over- 
heating. 
In  the  light  of  to-day's  knowledge,  t  is  not  to  be 
woiiihrcil  at  that  so  many  breakdown? happened — the 
wonder   is  tliat  anything  ever  worked  : 

Some  were  undaunted  by  these  faihirt  ancl  proceeded 
with  giiinilio.se  schemes  which  led  to  a  faancial  disaster 
in  the  electrical  industry  and  conseqent  legislation 
which,  for  some  time,  stopped  all  pigress.  Others 
realised— and  1  belonged  to  them — that  Ifore  electricity 
could  play  its  revolutionary  part  in  the  If e  of  mankind, 
all  the  parts  liplontring  to  an  electric  power  or  light 
inst.illalion  would  have  to  be  studied  nd  technically 
worked  out,  ami  that  not  until  fireprofi  nnd  foolproof 
apparatus  and  aci^essories  forming  part'>f  an  inslalla- 
lion  could  lie  designed  after  proper  ;udy  of  their 
lunitions.  could  the  real  progress  of  the  lectrical  indus- 
try set   i„. 

To  take  its  full  .share  in  the  developmnt  of  electrical 
apparatus  was  the  task  which  the  Geneil  Electric  Co. 
set  itself  from  the  early  beginning.  Ii  early  mlver- 
tiscments  in  your  .Tournal,  together  witliits  earliest  16- 
p^iire  catalogue  beginning  with  a  bell-pus  and  showinir 
on  the  last  page  a  complete  electric  traioar,  are  p' 
that  the  fascinating  possibilities  were  eveipresent  in 


Lif   the   Clciicral 
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iiiiiul  in  tf  furly  days  of  our  ImmblL:  Ijegiiiuiny.  TLo 
certainty  liat  cloctricily  wuultl  some  day  doininiite  uU 
problems  1  ligiit,  power,  anil  lieat  has  always  eneourageJ 
me  to  rislall  gain  m  new  develojjnienis.  All  my  actions, 
all  my  uerances  by  pen  or  by  word  of  moiiiir,  Iiuv^ 
1  reatlied  ■nthusiasni  and  conlidenee  that  the  electric 
eiin-entvill  soihe'daV  dominate  or  inlhu-iiee  all  activities 
(jf  a  liiglT  civilisation,  and  1  am  of  tlifc  same  opinion 
still        \   ■mporury  disarranf^ement  of  the  mentality   of 

ill''  ■ '  ial  world,  resulting  in  the  present  indusifi   ul 

itrpii  -I    ,  cannot  damp  my  belief  in  our  future. 

The  fity  years  which  have  passed  seem  only  forty 
days  wh'li  have  been  spent  assiduously  in  forging  our 
tools  to  onnnence  the  real  task  which  wo  set  ourselves 
then.  tirty  years'  experience  has  given  us  a  clear.iv 
v'sinii    ■    what    is   reipiired   and   how    we   should  go  to 


powe 

iliffr- 


I  i\    in    front    of    us    is    as   great  as  ever.      Coal 

ii  still  I'-'d  in  the  primitive  manner  as  before.      Water 
i    the   Empire   has  scarcely   been  touched.     The 
between  the  present  electric  light  stations  and 
ions  in  the  country  and  those  that  I  visualise 
,   is  not  less   than    the   difference   between  the 
att  sets  of  the  early  'eighties  and  the  20,000- 
■t  of  modern  days.     The  country  will  not  rest 
;ni  tap  the  (mrrent  in  any  part  for  light,  heat, 
in  homes  ami  factories,  or  for  traiis))ort,  and 
ilture.    Cheap  transpoi-t  is  the  greatest  necessity 
idustrial  nation,  and  only  electricity  can  give 
Railway    electrification    and    propulsion  of 
■  become  a  reality.     Superstations  cannot  be 


for  an 

it    tn   r 


dclavLiI  much  longer.  A  cheap  unit  is,  in  my  opinion — 
an  1  retiuntly  expressed  it  — the  most  e»i>»;niial  raw  ma- 
terial for  this  country.  When  1  picture  the  nuinerouu 
activities  that  electric  current  can  perform  in  our  homes, 
ill  ourTa'ctoi*ies,  in  our  mines,  on  the  land,  when  I  give  a 
thought  to  electro-metallurgy,  electro-cheniiittry,  and  to 
medical  electricity,  I  stand  aghast  at  the  number  of 
appliance.s  which  can  be  conceived  and  will  have  to  be 
produced  in  thousands  and  hundred  thouHands  to  satisfy 
the  demands  of  the   public. 

When  1  com|)aru  the  present  state  of  telephony  in  this 
and  any  other  country  and  it«  possibilitiett,  when  I 
realise  the  need  that  everything  may  have  to  be  scrapped 
ii\  the  course  of  a  generation  in  order  to  give  such  ser- 
vice as,  in  the  light  of  to-day's  knowledge,  it  is  possible 
to  give,  I  see  a  field  of  unlimited  activities.  When  I 
realise  the  progress  of  wireless  in  recent  years  through 
the  coming  of  the  electric  valve,  its  influence  on  coni- 
inunication  throughout  the  world,  its  po.ssible  applica- 
tion even  in  the  sphere  of  light  and  power,  I  feel  jealous 
of  those  who  come  after  me  and  who  can  take  ]>art  in  that 
development.  I  am  satisfied  tbat  fact^jries  existing  in 
this  country  will  be  none  too  big  for  the  demand  that 
w  ill  be  established  if  agitators  in  labour  and  politics  will 
temporarily  withdraw  from  the  stage  and  let  the  people 
of   this  country  work   out  their  own  salvation. 

That  belief  and  spirit  has  guided  me  through  my  long 
c.ueer  and  served  me  for  the  purpose  of  inspiring 
others.  It  has  been  the  mainspring  of  everything  i  have 
undertaken  and  risked,  and  I  do  not  think  I  shall  ever 
.change  my  yiews. 


ELECTRICAL    AFFAIRS     IN     INDJA. 


(.From  a  Special  Correspondent  in  India.) 


and  hearty  congratulations  from  the  elec- 
Kriiity  in  India  on  the  attainment  of  the 
liiiiellneur  of  publication  of  the  Kj.kctuic.\l  Uevihw  1 
it  is  diicult  to  realise  a  fifty-year-old  electrical  weekly, 
as  tliei  are  still  those  unsophisticated  people  who  talk 
ot  "  eictricity  being  in  its  infancy,"  and  therefoi'c, 
by  imfication,  a  paper  entirely  devoted  to  its  interests 
must  t'  in  its  juvenile  stages.  However  this  may  be, 
the  Ukikw  has  attained  a  good  ripe  age  as  things  go, 
and  fr  a  healthy  spell  of  fifty  years  has  played  its 
jiart,  liich  was  no  small  part,  in  the  wonderful  develop- 
nu:nts«'hich  have  taken  place  in  the  advancement  and 
|.iract)al  applications  of  the  science  of  electricity. 
Most  lublications  have  their  material  as  well  as 
their  iioral  eiistenct — the  Ukview  as  well  as  the  rest 
of  us  las  to  live  and  pay  its  way.  The  moral  side  of 
the  Eecthicai.  Keview,  or  rather  its  policy  with  regard 
III  tludevelopment  generally  of  the  industry,  has  always 
I't'en  »•  good,  and  has  had  wisdom  and  experience  for 
:ts  gide.  On  technical  questions,  where  differences  of 
ix I lei  opinion  will  always  ai'ise — and  it  is  healthy  that 
(liry  iioiild  arise — the  Ukview  has  always  fairly  and 
iiii|ur.ially  listened  to  both  sides  and  thrown  its  columns 
open.o  all  comers  who  have  anything  relevant  to  say. 
In  labur  disputes  it  has  also  been  eipially  fair,  and,  if 
:iiivtlng,  has  championed  the  cause  of  the  weak  against 
till'  stong.  This  all  points  to  the  fact  that  the  moral  side 
01-  chracter  of  the  pa]ier  is  right,  and  proves,  further, 
tliatt  18  what  a  paper  of  its  kind  shoidd  be,  strictly 
fair, honest,  courageous,  and  with  a  sense  of  justice  ti> 
its  raders  ;  influencing  the  ])olicy  of  the  whole  electrical 
manfacturing  connnunity,  stimulating,  assisting,  and 
eilucting  it  towards  better  methods  and  ends. 

l''nn  the  material  standpoint,  the  Review  is.  judg- 
iTii,'  lorn  the  number  of  its  readers  and  the  quantity  and 
styli''>f  its  advertisement  sheets,  in  a  strong  ]iosition. 
'ii  Idia  it   is  looked   forward  to  each  n\ail   with  keen. 

'■  iterest;    it  is  seen  in   nearly  all  station  clubs  anil 

nhg  rooms,  and  it  is  to  be  found  on  the  office  tables 
'   important  mercantile  and  importing  housM,  both 

I  !i    ;\nd    European.       Its     advcrliscinent    ]iagos    are 


eagerly  scanned  for  new  matter,  for  fresh  and  interest- 
ing articles  of  electrical  commerce  which  may  appear 
marketable  here;  and  one  could  ha/.ard  the  opinion  that 
the  Review  could  boast,  if  it  were  not  so  modest,  of 
being  the  means  of  bringing  as  many  or  more  new  custo- 
mers from  India  to  il,ngland  as  any  other  medium 
printed. 

Having  been  a  fairly  constant  reader  for  upwards  of 
half  its  lifetime,  one  is  tempted  to  become  reminiscent 
and  go  back  in  memory  over  the  old  days  and  early 
struggles;  but  the  tcmjitation  must  be  resisted.  I'erhaps 
a  few  hints  to  those  of  yotir  manufacturing  and  other 
readers  who  may  be  interested  in  Indian  po.ssibilities 
of  electrical  business  would  be  useful.  India  is 
a  country  of  wonderful  mechanical  and  electrical  possi- 
bilities. Due  to  many  contributory  causes,  a  new  era  of 
Industrial  Commission  sat  from  11)16  to  llllS  and  issued 
a  report  subseipiently,  which  went  into  detail  as  to  the 
resources  and  water-jiower  capabilities  of  the  country, 
also  multifarious  other  important  matters  bearing 
on  industrial  development  were  dealt  with  in  detail. 
This  wiis  soon  followed  by  a  hydro-electric  survey  and 
rc|)ort  by  technical  e.\pert.s,  and  liy  a  report  of  tlie 
Store  Purchases  Committee.  A  most  valuable  publica- 
tion recently  issued  is  a  "  Oeneral  Review  of  the  Con- 
ditions and  Prospects  of  Rritish  Trade  in  India,"  by 
11. .\f.  Senior  Traile  Commissioner.  All  these  reports  are 
choi'k-full  of  useful  and  reliable  infiu'ination  for  those 
who  wisli  to  use  it  to  the  advantage  of  the  country  and 
iniiilentally  of  themselves,  and  should  be  i)rocured  and 
studied  carefully.  A  warning  note  has  been  struck  by 
tlie  Senior  Trade  Commissioner  in  India  in  his  Heport 
of  1020-21.     It  is  as  follows  :  — 

"  .\  most  important  factor  to  bo  considered  is  the  risk 
that  if  Rritish  manufacturers  do  not  take  advantage 
of  such  industrial  ojiportunities  as  India  presents,  our 
foreign  competitors  may  do  so,  and  thereby  undersell 
i.ur  imported  goods  in  the  market.  The  .lapanese  have 
recently  made  several  endeavours  to  secure  a  footing  in 
Itiilian  industries,  but  so  far  without  miirh  .success,  while 
mil'  or  two  American  m;inufai'turing  firms  are  merely 
awaitinir  their  oppoiiunit v. " 
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REFLECTIONS,     PAST    AND     PRESENT,     OF     A     MANUFACTURER. 


By    HUaO    HIRST. 


Ox  the  occasion  of  your  hftieth  anniversary,  I  am  re- 
minded that  1  have  just  concluded  forty  years'  hard 
and  continuous  work  in  the  service  of  the  electrical 
industry.  In  these  days  probably  only  a  small  number 
ot  your  readers  remember  the  entrance  of  electricity 
into  our  social  structure:  it  may  not  be  out  of  place, 
therefore,  to  record  some  of  my  imjiressions  in  tiie  early 
days  of  this  mysterious,  seductive,  and  inspiring  force 
and  its  implements  as  I  found  them. 

I  speak  of  the  early  'eighties,  when  England  was 
still  lit  by  bad  gas,  oil,  and  candles*  An  installation 
of  a  few  arc  lamps  here  and  there  or  an  electric  light 
plant  of  20  or  30  kilowatts,  was  one  of  the  wonders  and 
sights  attracting  visitors  from  all  parts  of  the  coxintry 
and  abroad.  The  telephone  had  only  just  become  prac- 
tical, and  the  idea  of  telephone  exchanges  seemed  almost 
chimerical.  An  electric  bell  ■nas  considered  a  scientific 
instrument,  costing  guineas 
instead     of     pence.  The 

names  "  accumulators,' 

"transformers,"  and  "re- 
sistances "  were  only  known 
to  those  who  were  initiated 
into  the  innermost  secrets  of 
this  mysterious  force,  and 
words  like  "  volt," 

"  ohms,"  "  amperes,"  and 
''  watts  "  were  understooil 
by  a  few  scientists,  but  used 
(|uite  frequently  by  would- 
1)6  electrical  engineers  to 
impre.ss  an  unsuspecting 
public  with  their  wisdom. 
Vet  those  imperfect  appara- 
tus spoke  of  the  coming  of 
the  Electric  Age  in  no  weak 
anil  inaudible  voice.  They 
made  tlieir  appearance  at  a 
time  when  the  world  seemed 
full  of  adventurous  spirits 
whose  imagination  was  fired 
l)y  the  magic  word  "  elec- 
tricity," its  possibilities 
and  potentialities.  I  seem 
to  have  been  one  of  them. 
We  all  thought  we  could 
change  the  world  in  a  few 
years  and  make  our  for- 
tunes. We  believed  this 
electric  infant,  as  it  was 
called,  could  grow  into  a 
strong  being  without  the  feeding  hot 
to  go  through  infantile  diseases. 

I  am  amazed  to-day,  when  I  ponder  over  the  future 
of  the  electrical  industry,  that  the  picture  has  not 
changed  substantially  from  that  which  our  imagination 
painted  forty  years  ago. 

I  started  with  the  Electrical  Power  .Storage  Co.. 
where  everybody  in  those  days  was  convinced  that 
accumulators  would  in  due  course  be  carried  to  people's 
houses,  factories,  and  ships  to  supply  them  with  their 
weekly  or  montiily  light  and  power.  The  engineers  of 
that  company  designed  a  .'Mi. p.  motor  to  propel  a  little 
boat  on  the  Thames,  and  we  were  all  convinced  that 
within  a  few  years  ships,  tramw.avs.  railways,  and 
vehicles  of  every  kind  would  be  jiropclled  by  the  electric 
Current  generated  in  centr.'il  stations  dotted. all  over  the 
country  for  the  purpose  of  Hiarging  the  rolls.  Electric 
lamps  consuming  si.x  watts  per  candle  were  calculated  to 
be  cheaper  than  gas-light,  and  we  were  all  satisfied  that 
it  required  only  a  few  experiments  to  find  some  other 
material  for  the  filament,  in  order  that  light' should  be 
produced  cheaply  enough  to  illuminate  the  country 
when  the  sun  had  gone  down. 


Huco  Hirst, 


rli; 


Lir  wilhiiiit  liaviiiij 


The  heat  generated  by  lamps  and  resistances  brought 
u])  in  our  minds  the  possibility  of  heating  and  cooking 
by  electricity,  and  even  in  those  early  days  a  number 
of  people — including  Sir  William  Siemens — w-ere  con 
viiiced  that  the  rays  emitted  by  the  electric  lamp  had  :i 
beneficial  elfect  on  the  growth  of  plants  which,  in  dm 
cour.-;e,  would  lead  to  improving  the  fertility  of  the  soil. 
Your  paper,  better  than  anj-  other,  has  reason  to  know 
tlie  attempts  of  those  who  tried  to  exploit  the  electrir 
current  for  healing  purposes.  As  regards  the  telephone, 
nobody  doubted  that  in  due  course  everybody  on  this 
globe  would  be  able  to  talk  to  anybody  else  wherever  he 
iiiigiU  be. 

What  electricity  really  was  did  not  seem  to  matter 
Tlicy  knew  it  was  something  that  could  not  be  seen,  thm 
could  scarcely  be  measured,  but  nothing  would  dissuadi' 
us  in  our  ideas  as  to  what  it  might  achieve,  and  accord- 
ingly we  set  to  work  with 
most  ambitious  schemes. 
The  imperfection  of  the 
apparatus  at  our  disposal 
led  to  temporary  disillu- 
sion: failures  were  the  ml" 
rather  than  the  exception 
Few  people  to-day  realise 
that  cables  and  wires  in 
tliose  days  were  still  clamjuMl 
into  terminals  taken  over 
from  telegraph  practice : 
switches  were  designed  on 
wood,  and  it  was  the  subject 
of  a  patent  to  have  a  spring 
contact  or  direct  a  current 
through  the  switch  without 
its  passing  through  the 
moving  parts.  Switchboarll^ 
wore  a  mere  collection  cf 
switches  grouped  in  an 
orderly  manner.  .Wires  in 
houses  hung  loose  like  gar- 
lands, connected  to  v.ooden 
lauipholders  with  exposc<l 
terminals.  Cut-outs  were 
merely  terminals  in  which 
was  inserted  a  piece  of  1'  ad 
wire.  Dynamos  and  motors 
were  merely  revolving' 
electromagnets  which  were 
expected  sooner  or  later  ti 
burn  out  through  over 
heating. 
In  tiic  light  of  to-day's  knowledge,  it  is  not  to  be 
wondered  at  that  so  many  breakdowns  happened — the 
wonder   is  that  anything  ever  worked  ! 

Sonio  were  undaunted  by  those  failures  and  proceeded 
with  grandiose  schemes  which  led  to  a  financial  disaster 
in  the  electrical  industry  and  consequent  legislation 
which,  for  some  time,  stopped  all  progress.  Others 
realised — and  I  belonged  to  them — that  before  electricii' 
could  play  its  revolutionary  part  in  the  life  of  mankin'^ 
.■ill  the  parts  belone;ing  to  an  electric  power  or  lifrhl 
installation  would  have  to  be  studied  and  technically 
wiirkcd  out.  and  that  not  until  fireproof  and  foolproof 
apparatus  and  accessories  forming  part  of  an  installa- 
tion could  be  designed  after  proper  study  of  their 
functions,  couhl  the  real  progress  of  the  electrical  indus- 
try set  ill. 

To  take  its  full  share  in  the  development  of  ckctrical 
apparatus  was  the  task  which  the  General  Electric  Co. 
set  itself  from  the  early  beginning.  Its  early  adver- 
tisements in  your  .lournal,  together  with  its  earliest  IB- 
paw  catalogue  beginning  with  a  bell-push  and  showing 
on  the  last  page  a  complete  electric  tramcar,  are  proof 
that  the  fascinating  possibilities  were  ever  present  in  my 


ll.o„Jo 


Managing  Director   of   the   (ieiier 
Electric  Co.,  Ltd. 
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iiiiiul  in  tlif  early  days  of  our  liuiuble  Liegiuiiing.  The 
certainty  tiiat  electricity  would  some  day  doiriinute  all 
|:irobleiii.s  of  liy:lit,  power,  and  heat  has  always  encouraged 
ine  to  risk  all  gain  in  new  developiuenis.  All  my  actions, 
all  my  utterances  by  pen  or  by  word  of  nioiitli",  huvfe 
I  roathed  enthusiasm  and  confidence  that  the  electric 
current  will  soiue  day  dominate  or  influence  all  activities 
of  a  higher  civilisation,  anil  I  am  of  the  same  opinion 
still.  A  temporary  disarrangement  of  the  mentality  of 
the  industrial  world,  resulting  in  the  present  industiul 
depression,  cannot  damp  my  belief  in  our  future. 

The  forty  years  which  have  passed  seem  only  forty 
days  which  have  been  spent  assiduously  in  forging  our 
tools  to  commence  the  real  task  which  we  set  ourseh  as 
then.  Forty  years'  experience  has  given  us  a  clear.3'.' 
vision  of  what  is  required  and  how  we  should  go  to 
work. 

The  field  in  front  of  us  is  as  great  as  ever.  Coal 
is  still  used  in  the  jirimitive  manner  as  before.  Water 
power  in  the  Empire  has  scarcely  been  touched.  The 
difference  between  the  present  electric  light  stations  and 
power  stations  in  the  country  and  those  that  I  visualise 
eventually,  is  not  less  than  the  difference  between  the 
100-kilowatt  sets  of  the  early  'eighties  and  the  20,000- 
kilowatt  set  of  modern  days.  The  country  will  not  rest 
until  we  can  tap  the  current  in  any  part  for  light,  heat, 
and  power  in  honie.s  and  factories,  or  for  transport,  and 
fnr  agriculture,  t'lieap  trans]iort  is  the  greatest  necessity 
for  an  industrial  nation,  and  only  electricity  can  give 
it  to  us.  Railway  electrification  and  propulsion  of 
ships  have  become  a  reality.     Superstations  cannot  be 


delayed  muck  longer.  A  cheap  unit  is,  in  my  opinion — 
a«  1  recently  expressed  it — the  most  essential  raw  ma- 
terial for  this  country.  When  I  picture  the  numerous 
activities  that  electric  current  can  perform  in  our  homes, 
in  ourTactories,  in  our  mines,  on  the  land,  when  I  give  a 
thought  to  electro-metallurgy,  electro-chemistry,  and  to 
medical  eleetrieity,  I  stand  aghast  at  the  number  of 
appliances  which  can  be  conceived  and  will  have  to  be 
produced  in  thousands  and  hundred  tiiousands  to  satisfy 
the  demands  of  the  pulilic. 

When  1  compare  the  present  state  of  telephony  in  this 
and  any  other  country  and  its  possibilities,  when  I 
realise  the  need  that  everything  may  have  to  be  scrapped 
in  the  course  of  a  generation  in  order  to  give  such  ser- 
vice as,  in  the  light  of  to-day's  knowledge,  it  is  possible 
to  give.  1  see  a  field  of  unlimited  activities.  When  I 
realise  the  progress  of  wireless  in  recent  years  through 
the  coming  of  the  electric  valve,  its  influence  on  com- 
munication throughout  the  world,  its  passible  applica- 
tion even  in  the  sphere  of  light  and  power.  I  feel  jealous 
of  those  who  come  after  me  and  who  can  take  part  in  that 
development.  .  I  am  satisfied  that  factories  existing  in 
this  country  will  be  none  too  big  for  the  demand  that 
will  be  established  if  agitators  in  labour  and  politics  will 
temporarily  withdraw  from  the  stage  and  let  the  people 
of   this  country  work   out  their  own  salvation. 

That  belief  and  spirit  has  guided  me  through  my  long 
career  and  served  me  for  the  i;ur))Ose  of  inspiring 
others.  It  has  been  the  mainspring  of  everything  I  have 
undertaken  and  risked,  and  I  do  not  think  I  shall  ever 
.change  niy  yiews. 


ELECTRICAL    AFFAIRS     IN     INDJA. 


(.From  a  Special  Correspondent  in  India.) 


GiiEETiNGS  and  hearty  congratulations  from  the  elec- 
trical fraternity  in  India  on  the  attainment  of  the 
fiftieth  year  of  publication  of  the  Electrical  Review  I 
It  is  difficult  to  realise  a  tifty-year-old  electrical  weekly, 
as  there  are  still  those  unsophisticated  people  who  talk 
of  "  electricity  being  in  its  infancy,"  and  therefore, 
b\  implication,  a  paper  entirely  devoted  to  its  interests 
must  be  in  its  juvenile  stages.  However  this  may  be, 
the  Review  has  attained  a  good  ripe  age  as  things  go, 
and  for  a  healthy  spell  of  hfty  years  has  played  its 
[lart,  which  was  no  small  part,  in  the  wonderful  develop- 
luejits  which  have  taken  place  in  the  advancement  and 
[jractical  applications  of  the  science  of  electricity. 
.Most  publications  have  their  material  as  well  as 
their  moral  existence — the  Review  as  well  as  the  rest 
of  us  has  to  live  and  pay  its  \vay.  The  moral  side  of 
the  Electuic.al  Review,  or  rather  its  policy  with  regard 
to  the  development  generally  of  the  industry,  has  always 
been  for  good,  and  haS  had  wisdom  and  experience  for 
:ts  guide.  On  technical  questions,  where  differences  of 
expert  opinion  will  always  arise — and  it  is  healthj'  that 
they  should  arise — the  Review  has  always  fairly  and 
impartially  listened  to  both  sides  and  thrown  its  columns 
open  to  all  comers  who  have  anything  relevant  to  say. 
In  labour  disputes  it  has  also  been  equally  fair,  and,  if 
anything,  has  championed  the  cause  of  the  weak  against 
the  strong.  This  all  j)oint-s  to  the  fiict  that  the  moral  side 
or  character  of  the  paper  is  right,  and  proves,  further, 
that  it  is  what  a  paper  of  it.s  kind  should  be,  strielly 
fair,  honest,  courageous,  and  with  a  sense  of  justice  to 
its  readers  ;  influencing  the  policy  of  the  whole  electrical 
manufacturing  community,  stimulating,  assisting,  and 
educating  it  towards  bettor  methods  and  ends. 

From  the  material  standpoint,  the  Review  is.  judg- 
ing from  the  luind)er  of  its  readers  and  the  quantify  and 
style  of  its  advertisement  sheets,  in  a  strong  position. 
In  India  it  is  looked  forward  to  each  mail  with  keen, 
live  interest;  it  is  seen  in  nearly  all  station  clubs  and 
reading  rooms,  and  it  is  to  be  found  on  the  office  tables 
in  all  important  mercantile  and  iiiqiorting  hotls^s,  both 
Indian    and    European.       Its     advertisement    pages    are 


eagerly  scanned  for  new  matter,  for  fresh  and  interest- 
ing articles  of  electrical  commerce  which  may  appear 
marketable  here  ;  and  one  could  hazard  the  opinion  that 
the  Review  could  boast,  if  it  were  not  so  modest,  of 
being  the  means  of  bringing  as  many  or  more  new  custo- 
mers from  India  to  England  as  any  other  medium 
printed. 

Having  been  a  fairly  constant  reader  for  upwards  of 
half  its  lifetime,  one  is  tempted  to  become  reminiscent 
and  go  back  in  memory  over  the  old  days  and  early 
struggles;  but  the  tenqjfation  must  be  resisted.  Perhaps 
a  few  hints  to  those  of  your  manufacturing  and  other 
readers  who  may  be  interested  in  Indian  possibilities 
01  electrical  business  would  be  useful.  India  is 
a  country  of  wonderful  mechanical  and  electrical  possi- 
bilities. Due  to  mail}-  contributory  causes,  a  new  era  of 
Industrial  Commission  sat  from  1916  to  1918  and  issued 
a  report  subsequently,  which  went  into  detail  as  to  the 
resources  and  water-power  capabilities  of  the  country, 
also  multifarious  other  important  matters  bearing 
on  industrial  development  were  dealt  with  in  detail. 
This  was  soon  followed  by  a  hydro-electric  survey  and 
report  by  technical  experts,  and  by  a  report  of  the 
Store  Purchases  Committee.  A  most  valuable  publica- 
tion recently  issued  is  a  "  General  Review  of  the  Con- 
ditions and  Prospects  of  Rritish  Trade  in  India,"  by 
II. M.  Senior  Traile  Commissioner.  All  these  reports  are 
chock-full  of  useful  and  reliable  information  for  those 
who  wish  to  use  it  to  the  advantage  of  the  country  and 
incidentally  of  themselves,  ami  should  be  procured  and 
studied  carefully.  A.  warning  note  has  been  struck  by 
the  Senior  Trade  Commissioner  in  India  in  his  Report 
of  1  i)20-2 1 .     It  is  as  follows  :— 

'■  A  most  important  factor  to  be  considered  is  the  risk 
that  if  Briti.<h  maiuifacturers  do  not  take  .advantage 
of  such  industrial  opportunities  as  India  presents,  our 
foreign  competitors  may  do  so.  and  thereby  undersell 
our  imported  goods  in  the  market.  The  .Tapanese  have 
recently  made  several  endeavours  to  secure  a  footing  in 
Indian  industries,  but  so  far  without  much  success,  while 
one  or  two  American  manufacturing  firms  .ire  merely 
awiiitinu'  their  oniiortnnitv." 
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AFTER    FIFTY    YEARS. 


Development  of  Electrical  Ensrineerinji:  in  the  Far  East. 


By    C.    A.    MIOOLETON    SMITH,    M.Sc,  &c.    (Talkoo  Professor  of  Engineering  and  Director  of  the  Enslneering 
Laboratories  and  Workshops  In  the  L'niverslty  of  Hongkong). 


A  Letter — .\nd  Recollections.  The  bixmi  of  a  gun 
wakened  many  of  us  iu  this  colony  ti)-ii;iy.  Tlie  sounil 
brought  to  us  good  news,  for  we  knew  that  the  Englisli 
njail  had  arrived.  Some  of  us,  feeling  energetic,  despite 
the  hot  and  humid  niglit  which  is  to  be  experienced  only 
in  the  tropics,  went  out  on  to  the  verandah  in  order  to 
see  the  P.  ifc  O.  Macedonia  steam  up  the  harbour.  It  was 
her  first  voyage  to  Hongkong,  and  we  were  curious  to  see 
the  sliip  in  which  we  hoped  at  some  time  to  travel  home 
to  England.  Practically  every  European  house  in  the 
Colony  overlooks  the  splendid  harbour,  and  each  has  its 
wide  verandah.  There  is  something  remarkably  cheer- 
ing in  watching  the  carrier  of  the  English  mail  thread 
her  way  amidst  the  Chinese  junks,  sampans,  and  the 
merchant  ships  of  many  nations,  as  well  as  the  cruisers 
and  destroyers  which  fly  the  white  ensign.  In  the 
wonderful  harbour  of  Hongkong  they  lie  side  by  side, 
these  junks  of  the  Far  East  and  the  merchant  vessels  of 
the  West.  They  are  symbols  of  what  has  been  and  wliat 
is  to  be.  They  remind  us  that  modern  mechanism  is 
replacing,  even  in  this  part  of  the  world,  the  elementary 
ideas  of  past  centuries  concerning  the  utilisation  of 
Nature's  vast  resources. 

We  guessed  concerning  the  senders  of  letters  from 
home,  and,  as  usual,  an  unexpected  letter  arrived.  It 
contained  an  invitation  to  contribute  to  the  Jubilee 
Number  of  the  Electrical  Review.  That  letter  brought 
a  flush  of  pleasure  to  the  writer's  mind,  for  it  is  now 
twenty-one  years  ago  that  he,  a  young  engineer  in  Bir- 
mingham, pushed  into  a  pillar-box  his  first  contribution 
to  a  technical  journal.  It  had  been  inspired  by  an 
article  in  this  Journal,  and  it  was  addressed  to  the 
Editor.  The  would-be  contributor  thought  it  inevitable 
that  his  work  had  been  wasted.  Would  the  mysterious 
Gods  of  Olympus  in  the  editorial  chairs  on  Ludgate  Hill 
be  other  than  irritated  by  such  insolence  as  a  criticism 
of  what  had  appeared  in  the  pages  which  they,  and  their 
army  of  assistants,  produced  as  weekly  evidence  of  their 
exalted  knowledge? 

Wonder  of  wonders — the  Gods  not  only  took  notice, 
but  replied  in  most  encouraging  terms  per  return  of 
post.  They  were  still  mysterious — they  signed  them- 
selves "  The  Editors."  But  there  was  something  so 
human,  so  charming,  in  that  encouraging  reply  that  the 
young  man  struggling  in  the  whirlpool  of  factory  life 
ia  the  Midlands  determined  to  seek  them  out.  And  that 
is  how  he  met,  and  made  a  friendship  with  that  great- 
hearted Briton,  T.  E.  Gatehouse.  It  is  unfortunately 
true  that  Gatehouse  has  gone  over  to  the  "  great 
majorit)',"  but  in  one  sense  this  Jubilee  issue  is  a  me- 
morial of  his  work.  Of  his  colleagues  still  in  harness 
it  is  impossible  to  speak  in  personal  terms,  but  a  tribute 
must  be  paid  to  that  splendid  man  who  inspired  at  least 
one  young  engineer  to  believ'  that  his  was  indeed  a  noble 
profession  and  second  to  none  in  giving  benefactions  to 
humanity.  That  is  why  for  all  the  ten  long  years  of 
exile,  and  for  all  the  ten  thousand  miles  that  separates 
this  pen  from  the  printing  presses,  it  is  a  privilege  to 
send  to  the  Ei,kctiuc.\l  Review  a  wish  for  a  long  and 
prosperous  career.  This  journal  has  always  been 
useful :  indeed  it  must,  from  the  very  nature  of  its  mis- 
sion, always  he  u'-eful.  May  it  always  remain  true  to 
it?  magnificent  traditions  of  the  past,  and  while  retain- 
ing its  older  friendships,  inspire  the  young  men  of  the 
engineering  profession  with  the  amhition  to  spend  them- 
selves to  the  uttermost  in  the  profession  which  has  in  the 
past  fifty  years  showered  so  many  benefits  on  poor  strug- 
gling humanity. 

The  Engineer  Adventurert. — Three  or  four  hundred 
years  ago  the  foundations  of  Empire  were  being  laid  by 


t'  .se  nondeiiul  nui\h;uil  ;ici  vi-iituit-i  ■^  wlici  i  arrieil  the 
f  utish  flag  lo  all  parts  of  tliu  world.  In  this  century 
!  he  foundations  of  a  new  world  are  being  laid  in  every 
!?nd  by  Anglo-Saxon  engineers,  who  are  demonstrating 
that  only  by  utilising  the  forces  of  Nature  can  there  be 
i  liy  real  improvemeat  iu  the  conditions  of  lito  on  this 
I  lanet.  This  is  the  era  of  the  engineer-adventurer 
uhose  energy  is  spent  in  atteujpiijig  to  make  life  easier 
Mid  liappier  tor  others.  In  the  designing  office,  in  the 
iaboratoi'y,  or  far  away  from  his  own  country  in  the 
planning,  erection,  or  running  of  machinery,  he  is 
building  up  the  new  and  better  world.  Yet,  in  order 
ti  fully  understand  the  real  significance  of  his  efforts, 
you  must  travel.  If  a  paraphrase  will  be  excused,  it 
may  be  asked,  "  What  do  they  know  of  British  inven 
tions  and  machinery  who  only  British  workshops 
know/'"  You  must  see  the  wonderful  transformation 
all  over  the  world,  but  especially  iu  the  tropics,  that  has 
followed  the  work  of  Watt,  Faraday.  Wheatstone,  and 
the  other  immortals,  in  order  to  understanil. 

The  problem  of  to-day  is  so  simple  that  engineers  may 
almost  be  excused  for  the  impatience  with  which  they 
regard  the  human  forces  of  inertia,  such  as  ignorance, 
pride,  and  selfishness,  w-liich  retard  them  in  their  work 
and  which  prevent  a  rapid  solution  to  the  problem.  The 
forces  of  Nature  are  available ;  the  workshops  of  Britain 
are  equipped  for  the  building  of  machinery  to  make 
use  of  them.  In  the  Far  East  there  is  enormous  natural 
wealth.  Machinery,  and  yet  again  machinery,  is  needed 
to  unlock  the  gifts  of  Nature  and  to  transport  the  natural 
treasures  so  that  they  may  be  used  to  the  fullest  advan- 
tage. In  China  especially,  even  in  these  enlightened 
days,  the  intrigues  of  the  official  parasites  who  toil  not, 
but  who  batten  on  the  spoils  of  office,  block  the  path  of 
the  engineer,  just  as  did  our  own  more  honest  but 
equally  stupid,  legislators  with  their  absurd  "  Red 
Flag  "  Acts  and  the  insane  edicts  which  strangled  early 
electrical  developments.  Fortunately  we  are  sure  of 
ultimate  success.  We  may  not  accomplish  all  that  we 
so  ardently  desire  to  do  in  our  own  short  working  life, 
but  we  know  that  always  we  are  making  progress.  And 
as  we  see  what  has  been  accomplished  by  engineering 
science,  and  especially  by  the  electrical  branch  of  the 
science  during  the  past  fifty  years,  we  may  indeed  envy 
those  future  generations  for  whom  we  are  working. 

The  Wonderful  East. — It  is,  particularly  to  the  amaz- 
ing transformation  in  the  Far  East  that  is  happening 
in  this  generation,  that  attention  should  be  directed. 
For  just  as  the  last  century  witnessed  the  passing  of 
Europe  from  old  ideas  of  production  into  the  tise  of 
machinery,  so  sliall  we  see,  in  this  century,  China 
replacing  muscular  energy  by  electrical  power. 

It  is  difficult  for  the  modern  engineer  to  conjure  up 
a  vision  of  the  Far  East  for  the  year  1872.  It  is  pro- 
bable that  the  only  evidence  of  nineteenth-century 
applied  science  to  be  seen  out  here  in  those  days  were 
a  few  steamships  and  the  beginnings  of  the  equipment  for 
small  local  shipyards.  Remember  that  Japnn  w.as,  at 
that  date,  unaffected  bv  Western  science.  Of  the  pion- 
eers who  went  out  to  Nippon  to  teach  those  who  delight 
t)  hear  their  country  called  "  The  Britain  of  the  Far 
Fast,"  .Sir  Alfred  Ewing  is  still  an  active  pioneer  of 
applied  science  in  Scotland,  and  many  readers  of  this 
journal  remember  the  personalities  of  Ayrton  and 
Perry. 

Fifty  years  ago  there  was  not  a  railway  east  of  India ; 
the  steamships  were  small  and  uncomfortable,  and  they 
must  have  been  very  much  outnumbered  by  the  sailing 
ships ;  there  are  men  out  here  who  have  taken  five 
months  on  the  journey  from  Britain  to  the  Far  East, 
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THE     FUTURE     OF     ELECTRICITY     IN     CANADA.— I. 


By  P.  T.  DAVIE5,  A.M.I. E.E.,  President,  Canadian  Electrical  Association. 


Canada  is  already  well  developed  electrically.  Tliere 
are  to-day  very  few  industrial  companies  using  any 
other  form  of  motive  power  than  electricity  obtained 
from  hydro-eleotriu  generating  stations.  The  domestii; 
use  of  electricity  is  rapidly  approacliin^  100  per  cent. 
where  electric  lines  are  available,  and  even  the  rural 
districts  are  now  being  reached  by  fari'n  lines,  which  in 
some  cases  are  constructed  with  provincial  aid. 

Development  in  the  future  will  therefore  depend  more 
upon  the  growth  of  Canada  as  a  manufacturing  country, 
the     general      increase      of 
population,   and    tiiiancially 
upon  new  uses  of  electricity. 

The  growth  of  Canada  a>. 
an  industrial  country  is 
proceeding  apace,  each  year 
finding  larger  numbers  of 
new  factories  to  manufac- 
ture those  things  wliich  pre- 
viously have  been  imported. 
Tlie  increase  in  branches  of 
American  firms  is  steady 
and  proceeding  at  a  greatei- 
rate  each  year.  There  are 
over  SOO  branches  of  Ameri- 
can manufacturing  organi- 
sations in  Canada  to-day, 
most  of  which  have  been 
established  within  the  last 
five  years.  These  factories 
are  planning  for  expansion 
to  supply  not  only  the  needs 
of  Canada,  but  also  the 
needs  of  those  countries  that 
liaye  a  preferential  tariS  on 
goods  imported  from 

Canada.  This  embraces 
most  of  the  countries  form- 
ing the  British  Empire. 

It  has  been  a  matter  of 
considerable  disappointment 
that  English  companies  have 
not    found    it    possible    to 

establish  branches  in  Canada,  excepting  in  very  rare 
instances.  This  question  has  consistently  been  put  before 
English  manufacturers,  Boards  of  Trade,  and  other 
interested  parties,  in  the  most  thorough  manner  possible 
by  Canadian  power  companies  and  provincial  and 
Federal  Government  agencies,  yet  the  results  are  meagre, 
and  the  steady  infiltration  of  American  plants  seems  to 
point  to  the  Americanisation  of  Canadian  industrial  life. 

The  growth  of  the  population,  being  dependent  upon 
immigration,  is  problematical.  Canada  to-day  is  pur- 
suing the  policy  of  selected  immigration,  which  will 
necessarily  mean  the  slowing  up  of  progress. 

New  uses  of  electricity  offer  the  most  attractive  field 
for  electrical  expansion.  The  record  of  one  large  power 
company,  in  connecting  up  some  40,000  kW  of  electrical 
steam  generating    boilers  to    use    surplus    power,    is  a 
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uotaljle  step.  .Such  installations  are,  ol  couroe.  only 
possible  when  .situated  near  the  source  of  power  and 
where  surplus  capacity  is  frequently  available. 

When  it  is  considered  that  only  sonie  10  per  tent,  of 
the  readily  available  water  power  in  Canada  has  been 
developed,  ajid  transmission  distances  of  some  500  to 
1,000  miles  are  now  economically  and  commercially  pos- 
sible, and  further,  that  a  market  for  several  million 
horse  power  is  present  south  of  the  border  line  between 
Canada  and  the  United  States,  within  transmission  dis- 
tance of  such  water  powers, 
one  of  the  problems  which 
Canada  will  have  to  decide- 
in  the  near  future  will  be 
whether  large  (juantities  of 
power  will  be  exported,  or 
wnether  the  best  interests  of 
Canada  will  be  served  by 
retaining  it  for  home  use. 

Electrification  of  rail- 
roads has  progressed  very 
■lowly,  but  in  the  near  fu- 
ture electrification  of  the  ter- 
minals of  our  large  cities 
will  undoubtedly  be  carried 
out.  This  will  call  for  a  re- 
latively large  amount  of 
equipment,  both  electrical 
and  mechanical. 

With  the  diminution  of 
wood  products,  and  lack  of 
Canadian  household  fuel, 
electric  cooking  will  tend  to 
become  more  and  more  gen- 
eral. The  growth  of  elec- 
tric cooking  at  the  present 
time  is  accumulative ;  each 
new  installation  brings 
others  in  its  train.  It  is 
fairly  safe  to  predict, 
where  natural  or  artificial 
gas  is  not  available,  that 
within  the  next  five  years 
tlie  revenue  from  electric  cooking  and  water  heating  will 
exceed  tliat  from  electric  lighting. 

The  record  of  most  Canadian  central  stations  is  that 
the  load  doubles  every  five  years.  I  see  no  reason  to 
r.nticipate  any  reduction  in  this  rate  of  growth. 

The  sudden  expansion  of  temporary  loads  during  the 
war  period  has  now  been  completely  discounted,  and  all 
central  stations  to-day  in  Canada  find  their  load  increivs- 
ing  more  rapidly  than  the  normal  rate  of  past  years: 
as  a  result,  there  will  be  a  steady  demand  for  increased 
power  facilities  and  equipment,  making  the  business 
more  profitable  for  manufacturers  in  the  near  future. 

One  large  Englisli  electrical  manufacturing  company 
has  formed  affiliations  with  a  Canadian  organisation, 
and  is  now  <]uoting  on,  and  supplying  large  contracts 
with,    apparatus  manufactured    in   Canada. 


A.ssociiition. 


II.— BY     OUR     SPECIAL    CORRESPONDENT. 


To  forecast  the  future  of  anything  in  this  world,  unless 
one  is  possessed  of  prophetic  powers,  resolves  itself  into 
a  matter  of  estimating  the  prob.ablo  effect  of  certain 
factors  already  in  existence  or  likely  to  come  into  being 
before  or  during  the  period  covered  by  the  forecast. 

Assuming,  then,  that  Canada  will  be  free  from  serious 
disturbances  due  to  war,  industrial  upheavals,  and  the 
like,  it  may  be  safely  predicted  that  this  country's  elec- 


trical future  is  of  tlie  briglitest  since  here  exist  all  tht> 
elements  essential  to  great  development. 

Canada,  considering  her  vast  size  and  her  small  popu- 
lation, stands  in  the  very  forefront  in  electrical  progress, 
for  which  she  is  indebted  to  her  wonderful  heritage  in 
natural  resources,  combined  with  the  enterprise  of  her 
engineers  and  the  greater  readiness  of  the  people  at 
large  to  take  up  new  things  as  compared  with  the  inhabi- 
tants of  older  countries. 
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In  telegraph  and  telephone  engineering,  great  dis- 
tances, absence  of  good  roads,  and  sparse  population 
have  combined  to  provide  this  country  with  over  50,000 
miles  of  telegrapli  lines,  while  the  wire  mileage  for  tele- 
phones is  now  well  over  2,000,000  miles,  serving  more 
than  three-quarters  of  a  million  telephones,  or  a  tele- 
phone for  one  person  in  every  ten  approximately.  In 
heavy-current  electrical  engineering,  Canada's  achieve- 
ments have  been  specially  notable,  due  in  no  small  degree 
to  the  fact  that  two  of  lier  largest  provinces — Ontario 
and  Quebec — which  are  also  the  most  thickly  populated, 
possess  practically  no  coal,  but  are  compensated  for  this 
by  having  some  of  the  finest  water-power  sites  in  the 
world . 

In  Canada  to-day  are  several  hundreds  of  miles  of 
110,000-volt  transmission  lines  and  some  thousands  of 
miles  of  lines  at  lower  potentials — tiU.OOO,  44,000, 
l':^,000,  13,200.  and  other  voltages  down  to  the  ordinal y 
distribution  voltages  of  2.200,  550,  220,  and  110  volts. 
The  territory  covered  must  be  several  times  the  area  of 
England,  and  the  various  weather  conditions  which 
these  lines  have  to  withstand,  and  do  to  a  very  large 
e.xtent  successfully  withstand,  comprising  temperatures 
ranging  from  over  100  deg.  F.  to  20  deg.  or  40  deg.  F. 
below  zero,  heavy  ice  loads,  and  violent  thunderstorms, 
are  such  as  probably  no  other  lines  at  present  in  exist- 
ence elsewhere  in  the  British  Empire  have  to  cope  with. 

Canada  possesses  several  hydraulic  turbines  and 
generators  of  a  greater  capacity  than  any  others  ever 
built,  and  larger  ones  still  up  to  100,000  h.p.  in  a 
single  unit  are  in  contemplation  for  the  near  future. 
She  has  the  greatest  single  hydro-electric  development  in 
the  world,  where  three  of  the  generators  (55,000  h.p. 
each),  mentioned  above,  are  in  actual  operation,  two  more 
will  be  operating  within  the  next  few  months,  and  the 
complete  development  (Queenston-Chippawa)  will  have 
nine  immense  units,  some  of  which  will  be  of  75,000 
h.p.  each.  The  foregoing  relates  to  Ontario,  where 
already  plans  for  another  Queenston-Chippawa  canal 
as  large  as,  or  possibly  larger  than,  the  present  one, 
are  l)eing  considered.  In  Quebec  the  developments 
now  run  into  several  hundreds  of  thousands  of  h.p.,  ami 
bi^'  extensions  will  be  necessary  within  the  next  few 
years  if  progress  is  not  to  be  halted. 

Manitoba,  Alberta,  and  British  Columbia  all  have 
developments  of  no  small  size,  and  are  either  carrying 
out,  or  contemplating,  large  increases.  Nova  Scotia 
and  New  Brunswick  also  are  actively  developing  their 
water  powers,  tliough  their  work  is  not  so  spectacular 
as  that  in  some  of  the  other  provinces,  because  the  water 
powers  are  of  much  smaller  size.  In  Saskatchewan  coal 
and  oil  are  used  chiefly  as  prime  sources  of  energy,  and 
no  large  plants  are  as  yet  in  use  there. 

It  is  noteworthy  that  in  Ontario  the  average  individual 
domestic  load  has  just  about  doubled  in  the  past  five 
years  owing  to  the  extensive  use  that  is  being  made  of 
electric  ranges  and  water  heaters,  as  well  as  tlie  more 
common  devices,  such  as  toasters,  coffee  percolators, 
vacuum  cleaners,  and  the  like.  Rural  power  is  also 
slowly  creating  a  load  that  will  one  day  be  of  consider- 
able magnitude. 

It  would  be  a  simple  matter  to  enlarge  upon  the  advan- 
tages of  low-priced  electric  energy  for  industrial,  com- 
mercial, and  domestic  use,  and  to  show  in  detail  how 
extremely  rapid  has  been  the  growth  of  loads  in  the 
more  favoured  and  more  settled  parts  of  the  country, 
but  this  would  take  up  too  much  space.  Such  uses  of 
electric  power  already  provide  loads  of  great  magnitude, 
but  some  day  another  outlet  will  be  found  when  it  be- 
comes feasible  to  electrify  the  railways. 

Electrification  will  add  greatly  to  Canada's  prosperity 
— in  Ontario  and  Quebec  it  will  save  the  importation  of 
huge  quantities  of  coal,  in  other  provinces  possessing  coal 
it  will  save  their  coal  for  other  uses  ;  it  will  enable  rolling 
stfxik  now  carrying  coal  to  carry  other  merchandi.se;  it 
will  improve  Canada's  r;itc  of  exchange  on  her  currency; 
ir  will  enable  trains  to  be  run  on  better  and  faster  time 
schedules;    it  will  help  apprriiably  to  extend  the  life  of 


the  coal  resources  of  the  continent;  and  it  will  also  tend 
ti>  conserve  the  timber  resources  of  tlie  Dominion,  as 
many  forest  fires  have  been  traced  in  the  past  to  sparks 
from  coal-burning  locomotives. 

In  no  country  in  the  world  are  the  prospects  for  elec- 
trical development  more  favourable  than  in  Canada.  In 
no  field  of  electrical  activity  lias  the  saturation  point 
lieen  approached,  so  faj-  as  tlie  use  of  electric  energy  is 
loncerned.  so  that  in  this  direction  alone  there  is  room 
for  considerable  exiiansion,  but  Canada  can  support  a 
population  of  many  times  the  number  she  now  has,  and 
the  increase  of  her  requirements  for  electrical  products 
will,  on  account  of  growth  of  population,  be  very  con- 
siderable for  several  decades  to  come. 

Electrical  manufacturers  at  home  must  not,  however, 
imagine  that  because  Canada's  electrical  needs  are  going 
to  be  very  hu'ge  for  a  considerable  length  of  time  that 
all  they  need  to  do  is  to  send  their  products  over  here 
in  order  to  do  a  profitable  business.  It  is  true  that  if 
the  American  Government  persists  in  its  present  policy 
ol  keeping  up  a  high  tariff  between  this  country  and 
its  own,  such  procedure  will  help  the  firms  in  Great 
Britain  more  tiian  a  little,  and  in  some  lines  it  may 
Ijc  po.ssible  to  manufacture  in  England  and  find  a 
market  here;  nevertheless,  it  cannot  be  too  strongly  eni- 
[iliasised  that  in  other  lines,  particularly  in  connection 
with  large  transformers  and  other  equipment  intended 
for  use  at  very  high  voltages,  say,  from  100  to  250 
kilovolts,  it  would,  in  the  opinion  of  the  writer,  be 
infinitely  better  to  manufacture  in  Canada  where  the 
staff  employed  could  be  in  direct  touch  with  require- 
ments and  gain  experience  at  first  hand  of  actual  work- 
ing conditions. 

Firms  at  home  must  consider  Canada  very  seriously 
as  a  country  in  which  they  could  gain  most  valuable 
experience  of  long-distance  high-pressure  transmission 
w  ork  and  of  hydro-electric  development  on  a  large  scale ; 
they  should  remember  that  such  experience,  owing  to 
Canada's  varied  climate,  would  get  them  to  meet  the 
problems  arising  in  almost  any  other  quarter  of  the 
world ;  Canada,  too,  is  comparatively  near  to  Great 
Britain,  yet  forms  a  good  stepping  stone  to  the  Fai- 
East,  where  one  day  there  will  be  great  developments. 
Practical  experience  gained  in  this  country  in  work 
of  tha  kind  just  specified  would  fit  any  firm  to  tackle 
the  difficulties  that  might  be  expected  in  India,  South 
Africa,  China,  or  elsewhere  far  better  than  any  experi- 
ence gained  in  England. 

It  will  cost  money  to  establish  works  over  here,  and 
orders  will  certainly  not  pour  in  immediately,  but  on.,0 
a  foothold  is  gained,  through  perseverance  and  good 
vork.  there  ought,  for  any  firm  that  can  stand  the 
initial  expense,  to  be  good  rewards  in  the  shape  of 
orders  not  only  in  Canada,  but  in  other  parts  of  the 
I'^vinpire,  and  even  in  foreign  countries. 

Tliougli  the  foregoing  remarks  refer  spet-ially  to  elec- 
trical engineering  projects  of  large  size,  yet  the  ordinary 
liemand  for  motors,  transformers,  and  auxiliary  equip- 
ment, as  well  as  for  domestic  currcnt-consuiuing  devices, 
will,  of  course,  be  very  considerable. 

The  actual  rate  of  growth  of  Canada's  markets  in 
these  lines  will,  of  cour.se,  be,  to  a  large  extent,  depen- 
ilcnt  uiion  the  rate  of  growth  of  the  ])opulation.  The 
con<litions  are  such,  however,  at  the  jiresent  time  that 
the  wi'itcr  believes  that  if  home  firms  are  to^  make  a  start 
here  at  all  with  any  chance  of  sncce.ss  it  should  be  within 
the  next  five  years,  otherwise  they  will  find  themselves 
completely  ousted  by  U.S.A.  firms,  many  of  which  are 
establishing  branch  factories  here,  this  jiolicy  being 
accelerjited  jjist  now  by  the  high-tariff  policy  of  that 
country.  This  policy  will  not,  however,  obviate  the  need 
for  British  firms  to  manufacture  here  if  they  are  to  make 
real  headway. 

The  "  home  country  "  is  cai'i-yiiig  heavy  burdens,  and 
new  ventures  in  other  lands  are  always  problem.ntical  in 
results,  but  it  is  believed  that  Canada,  as  a  field  for 
British  electrical  manufacturers,  is  worthy  of  a  good 
deal  of  careful  studv  alonsr  the  lines  imlicated  above. 
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HYDRO-ELECTRIC     DEVELOPMENT     IN    CANADA. 


By  Sir  ADAM  BECK,  Kt.,  LL.D.  (Chairman  of  the  Hydro-Electric  Power  Commission  of  Ontario). 


Im  connection  with  the  request  of  the  Electrical  Re- 
view for  a  contribution  to  its  special  issue  celebrating 
the  completion  of  fifty  years  of  continuous  publication, 
I  would  state,  first  of  all,  that  an  electrical  journal  that 
has  seen  fifty  years  of  service  in  the  sphere  of  electrical 
activity  deserves  to  be  especially  complimented,  and  it 
affords  me  much  pleasure  to  express  the  hope  that  the 
Electrical  Review  will  find  that  its  fiftieth  anniversary 
is  but  the  entrance  to  future  years  of  great  public  ser- 
vice and  prosperity. 

In  your  communication  I  note  that  you  speoially 
inquire  whether  some  statement  can  be  made  which  will 
justify  hopefulness  for  the  electrical  industry  in  tlie 
Dominion  of  Canada  as  a  part  of  the  British  Empire. 

So  far  as  hydro-electrical  undertakings  are  concerned, 
I  believe  that  in  no  part  of  the  British  Empire  does  the 
future  hold  greater  promise  by  way  of  development  than 
it  does  in  the  Dominion  of 
Canada.      Once  hydro-elec- 
trical energy  at  reasonalalc 
rates  becomes,  available,  in- 
dustries are  inevitably  at- 
tracted to  the  areas  where 
the  power  is  to  be   found, 
and    a    demand    for    still 
more    power    and    further 
developments  results. 

Marked  Development  in 
all  Canadian  Provinces. — 
Canada  is  bountifully  en- 
dowed with  water  powers, 
and  it  is  important  to  bear 
in  mind  that  over  90  per 
cent,  of  the  total  power 
generated  in  central  sta- 
tions in  Canada  is  from 
water  power. 

In  the  Atlantic  seaboard 
provinces  of  Nova  Scotia 
and  New  Brunswick, 
public  authorities,  as  well 
as  private  interests,  have 
been  taking  action,  and  of 
late  have  greatly  increased 
the  output  of  hydro-elec- 
trical energy  for  the  use  of 
municipalities,  as  well  as 
of  industries,  in  these  pro- 
vinces. 

In  the  province  of 
Quebec  the  provincial 
authorities  have  given  en- 
couragement to  the  dcve- 
lopmcjit    of    water    power, 

including  storage  facilities,  with  the  result  that  there 
has  been  a  remarkable  growth  of  manufacturing  centres, 
such  as  at  Chicoutimi,  Drummondvillc,  (irand  M^re. 
Shawinigan,  Sherbrooke,  Three,  Rivers,  and  other 
places.     Development  work  is  still  in  progress. 

In  the  province  of  Manitoba,  the  city  of  Winnipeg 
and  other  municipnlities  are  increasing  hydro-electric 
development  on  the  Winnipeg  River,  wliich  has  an  esti- 
nated  potentiality  of  450,0(10  h.p.  The  develoinnents 
upon  this  river  have  already  made  tlie  <ity  of  Wiinii|)eL!: 
•m  important  Western  manufacturing  centre.  In  the 
other  prairie  provinces  of  Saskatchewan  and  .Mlicit.i, 
owing  to  the  flat  character  of  the  country,  the  water- 
power  possiliilities,  relatively  speaking,  are  naturally 
small,  altliongh  some  good  powers  are  available  in  the 
undeveloped  northern  districts.  There  are  no  water- 
power  developments  of  importance  in  the  province  of 
Saskatchewan,  btit  in  the  foothill  region  of  the  Rocky 
Mountains  in  Western  Alberta  good  use  has  been  made  of 
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some  of  the  available  water  powers,  and  effort  is  being 
put  forth  to  increase  their  output. 

In  the  province  of  British  Columbia  the  water  rights 
have  been  jealously  guarded,  and  this  province  has 
demanded  that  the.se  rights,  when  transferred  to  others, 
be  beneficially  used,  otherwise  they  revert  to  the  Crown. 
Both  public  authorities  and  private  interests  in  British 
Columbia  are  seeking  to  make  a  greater  <levelopinent 
of  electrical  energy  for  service  in  connection  with  the 
commercialisation  of  the  natural  resources  in  tliis  pro- 
\  ince. 

It  is,  however,  with  hydro-electrical  development  in 
tlie  province  of  Ontario  that  I  am  really  familiar.  The 
province  of  Ontario  is  exceptionally  well  endowed  with 
water  power,  and  both  the  Government  and  the  people 
of  this  province  are  well  alive  to  the  economic  value  of 
this  resource.  Ontario,  like  her  sister  province,  Quebec, 
has  many  large  manu- 
facturing centres,  and 
numerous  great  water 
powers  have  been  developed 
for  use  in  pulp  and  paper, 
electro-chemical,  and  other 
manufacturing  industries. 
On  all  hands,  therefore, 
there  is  found  a  marked 
tendency  to  increase 
hydro-electrical  develop- 
ment in  order — as  one 
chief  incentive —  to  bring 
the  natural  resources  of 
the  country  into  greater 
service.  The  Hydro-Elec- 
tric Power  Commission  of 
Ontario,  in  this  connec- 
tion, has  recently  com- 
pleted the  installation  of 
the  first  units,  aggregating 
25,000  h.p.,  of  a  75,000- 
h.p.  plant  on  the  Nipigon 
River  for  the  development 
of  the  communities  and 
natural  resources  of  the 
Thunder  Bay  district, 
which  is  situated  on  Lake 
Superior  at  the  head  of  the 
navigation  of  the  Great 
Lakes.  In  its  large  new 
hydro-electric  development 
on  the  Niagara  River,  in 
what  is  known  as  the 
Queenston  -  C  h  i  p  p  a  w  a 
plant,  the  Commission  has 
provided  for  the  ultimate 
development  of  GOO, 000  h  p.,  of  which  it  is  expected  that 
250,000  h.p.  will  be  in  use  by  the  end  of  1923. 

Municipal  Mtirement  for  I.nir-Cost  Electricity. — In  the 
province  of  Ontario  there  has  been  a  special  movement 
to  make  available  for  the  citizens  at  large  electrical 
energy  "at  cost,"  :ind  the  chief  agencj-  by  means  of 
which  electrical  energy  iit  the  prevailing  low  rates  has 
actually  been  made  available  is  the  organisation  known 
as  the  llydro-Electrie  Power  (Commission  of  Ontario. 
This  Commission  was  constituted  to  give  expression  to 
the  desire  of  a  number  of  municipalities  in  south- 
western Ontario  to  adopt  a  scheme  ot  co-operative 
municipal  ownership  whereby  electrical  energy  would 
be  distributed  under  the  control  and  guidance  of  an 
independent  Commission  freed  from  politic.il  inter- 
ference. 

Begun  on  a  conijiaratively  small  scale,  the  work  of  the 
Commission — despite  varied  and  at  times  strong  opposi- 
tion— has  grown,  until  to-day  it  supplies  electric  light 
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and  power  to  50  per  cent,  of  tlie  popululion  of  the  pro- 
vince of  Ontario.  This  result  has  been  accomplished 
in  less  than  fifteen  years. 

Electricity,  once  a  luxury,  is  now  a  common  commo- 
dity of  the  people,  as  is  attested  by  the  magnitude  and 
rate  of  growth  of  the  domestic,  commercial,  and  power 
loads  on  the  Commission's  systems,  which  indicate  very 
clearly  that  the  effort  of  the  municipalities  to  provide 
liydro-electrical  energy  '"at  cost"  has  rendered  its  use 
popular  for  a  great  variety  of  purposes. 

In  order  to  distribute  electrical  energy  at  cost  to  the 
people  of  the  province  of  Ontario,  more  than  300 
municipalities  acting  co-operatively  have  invested  over 
•$200,000,000  in  the  hydro  enterprise. 

One  of  the  most  hopeful  aspects  of  the  outlook  for  the 
future  of  electrical  industries  is  the  extent  of  growth 
which  has  prevailed  throughout  tlie  past,  and  of  wliich 
present  conditions  give  corresponding,  if  not  indeed 
greater,  promise  for  the  future. 

Remarkable  Urnirtli  in  Ciijisuniptian  niid  l)i  vihtjtmi  nt 
of  Electrical  Enerq;/. — Tlie  extensive  growth  of  eU'ctriral 
undertakings  in 
the  province  of 
Ontario  is  well 
illustrated  by  the 
actual  crrowth  of 
the  whole  "hydro" 
undertaking. 
After  initiatinsr 
its  undertakinsr  in 
October.  1910. 
when  the  Commis- 
sion was  supply- 
ing only  about 
750  h.p.,  the  ser- 
vice rendered  by 
the  Commission 
grew  with  great 
rapidity.  At  the 
end  of  five  years, 
that  is,  in  1915. 
very  nearly 
104.000  h.p.  was 
supplied  to  over 
120,000  customer, 
jn  112  urban 
municipalities  and 
18  townships  ;  and 
in  1921  over 
305,000  h.p.  was 
supplied  to  about 
260.000  customers 
in  234  urban 
municipalities  and 
44    townships; 

and,  in  addition,  about  70,000  h.p.  was  exported  to  tlie 
United  States.  At  the  present  time  the  Commission  is 
distributing  a  total  of  about  450.000  h.])..  and  o|)erates 
over  twenty  water-power  undertakings,  which,  wlicn 
fully  developed,  will  have  a  potentiality  of  over 
1,060,000  h.p. 

The  rates  for  light  and  power  tin  nugliout  tlio 
"  hydro  "  system  in  Ontario  are  chcajicr  thaji  for  like 
service  elsewhere  in  the  world.  It  is  actually  hydro- 
electrical  energy  "  at  cost."  Considering  the  operations 
of  the  Commission  as  a  whole,  it  mav  be  stated  that  the 
average  cost  of  electrical  energy  to  the  consumer  is,  for 
domestic  purposes,  less  than  two  and  one-half  cents  per 
kilowatt-hour;  for  commercial  purposes,  less  than  two 
and  three-rpiarter  cents  per  kilowatt-hour;  and  for 
power  used  in  industrial  purposes,  is  less  than  $20.50 
C£4  8s.  7d.  at  normal  oxchanire)  per  h.p. -year.  During 
the  period  w  ithin  which  the  Commission  has  been  operat- 
ing, citizens  of  more  than  300  municipalities  now  enjoy- 
ing their  "  hvdro  "  servifp  have,  for  lighting  alone. 
saved,  through  reduction  of  rates,  about  ."BfiO. 000.000 
over  what  would  have  been  the  cost  under  rates  prevail- 
ine  before  their  undertaking  was  initiated.  Each  year 
there  is.   where  necessary,  an   adjustment  made  of  the 
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Portion  of  completed  power  canal  traversing  the  Niagara  peninsula,  as  sr 
from  the  air.  showing  approach    to    Whirlpool    Gully,   and    continuation 
Forebay  on  the  top  of  the  cliff  at  the  Niagara  River,  seen  in  the  upper  part 
the  picture. 


various  rates  charged  in  each  of  the  co-oj)crating  muni- 
cipalities, and  by  this  means  the  various  rates  are  kept 
in  correspondence  with  the  actual  cost  of  the  operations 
involved. 

1'as.t  and  Present  Conditions  Promise  Great  Future. — 
Power  is  not  only  a  prime  factor  in  world  industry  and 
commerce,  but  the  extent  of  its  use  is  also  an  indicator 
of  the  manner  in  which  general  industry  and  commerce 
are  developing. 

The  central  portion  of  Canada  is  indebted  for  its 
great  industrial  expansion  of  recent  years  to  its  water 
powers.  These  powers  have  been  developed  so  as  to  ]iro- 
duce  the  abundant  and  cheap  supplies  of  hydro-elec- 
trical energy  now  being  transmitted  over  an  extensive 
network  of  lines  to  furnish  electric  light  and  power  to 
homes  and  industries  far  removed  from  the  sources  of 
power  supply.  The  length  of  the  high-pressure  lines 
alone  of  the  Commission's  great  networks  already  aggre- 
gates over  3.000  miles. 

The  aim  of  the  Hydro-Electric  Power  Commission  lias 
been    to   make   electrical    energy   available    at    such    low 

/  rates  that  rich 
and  poor  alike 
may  share  in  its 
many  advantages, 
and  it  is  well 
within  the  fact  to 
state  that  nowhere 
else  in  the  world 
do  so  many  of  tiie 
general  public 

make  such  exten- 
sive use  of  elec- 
tricity in  their 
homes  as  in  the 
])  r  o  V  i  n  c  e  of 
Ontario. 

In  loiiducting 
its  work,  the 
officers  of  the  Coin- 
mission  naturally 
are  brought  into 
close  touch  with 
all  phases  of 
the  electrical  and 
allied  industri'*s. 
Although  it  is 
true  that  the  elec- 
trical industries 
have,  along  with 
other  general  in- 
dustries, snffei'ed 
through  condi- 

tions      consequent 
u]i()ii      the     Great 
AVar,  nevertheless,  it  is  my  judgment  that  in  the  recovery 
from  business  depression,  the  electrical  industry  will   lie 
one  of  the  first  to  return  to  normal  prosperity. 

The  electrical  industry  is  basic  to  many  other  forms 
of  industry  and,  consc(|Uciitly.  in  answer  to  your  specific 
incpiiry  whether  this  ]iortion  of  the  Briti.sh  Empire 
can  report  hopefully  with  res]icct  to  the  future  of  the 
electrical  industry,  I  feel  justified  in  stating  that  the 
substance  of  the  things  hoped  for  in  this  respect  is 
already  becoming  manifest  in  practically  every  line  of 
electrical  activity  and  chiefly  in  the  very  source  of  such 
activity,  namely,  the  develo]iment  of  electrical  energy 
for  municip.al,  domestic,  and  industrial  jiurposes. 
Obviously,  tliis  imjilies  that,  in  turn,  the  allied  indus- 
tries, including  the  manufacture  of  niac'hiiie  tixils.  elec- 
trical machinery,  coimiio-cial.  dnmcslir.  and  nllin- 
electrical  apparatus,  and  the  metal,  i-iiblicr.  L'lass.  and 
other  trades  will  all  be  called  upon  to  siipplv  tlii'lr 
respective  rpiotas  to  meet  the  demands  which  inevitably 
arc  created  by  new'  and  extended  applications  of  electri- 
city. Let  tis,  then,  take  courage  and  not  be  fearful  lo 
make  preparation  for  the  return  to  better  liusiness  con- 
ditions of  which  the  electrical  industry  already  gives 
such  siilistanti.al  promise, 
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MESSAGES     FROM     EMINENT     AMERICANS. 


Cable  AJdre^o  :  "  F.Jiion.  .Vtn,  Vor*. " 

From  the  LaboraloT}) 

of 

Orange.  N.J. 

September  5th.  1922. 

The  Electricai,  Review, 
4,  Ludgate  Hill, 
London,  E.C.4. 

England. 

Gentlemen  : 

The  years  have  passed  .so  swiftly  that  it  is  difficult  for  me 
to  realise  that  half-a-century  has  slipped  by  since  your  excel- 
lent publication  came  into  existence.  Yet  I  understand  that  in 
November  next  you  will  celebrate  the  completion  of  fifty 
years'  continuous  publication  of  the  Electrical  Review.  This 
is  a  notable  event  in  the  history  of  a  publication  devoted  to 
electrical  development,  for  a  backward  glance  of  fifty  years 
in  the  art  is  somewhat  akin  to  looking  back  to  years  of 
antiquity. 

I  think  you  are  entitled  to  a  pardonable  pride  in  reviewing 
the  growth  of  the  Electrical  Review  and  the  many  years  of 
great  and  useful  service  it  has  given  to  the  electrical  profession. 
So,  allow  me  to  extend  my  hearty  congratulations  on  the 
approaching  coniinemoralinn  of  your  .Jubilee,  and  also  my  best 
wishes  for  an  ever-increasing  sphere  of  usefulness  in  the  field 
you   have  so  ably  occupied. 

Yours  verv  trulv. 


Mr.    T.  Alva    Edisox,     who  was  recently  presented   by   the 

Mayor  of  New  York  City  with  a  key  of  the  City  in  recognition 

of    what   he   had    done    for   New    York   since    central-station 

service  was  started  there  40  vears  ago. 


Mr.  Frank  W.  Smiih,  President  of  the  National  Electric 
T.ight  A.ssociation.  New  York,  whose  article  on  "  Electricity 
Supply  in  the  Ihiited  States  "  appears  in  this  issue,  writes  :  — 

"  On  the  occasion  of  the  fiftieth  anniversary  of  the  founding 
of  the  Electrical  Review,  the  National  Electric  Light  Asso- 
ciation extends  congratulations  and  best  wishes.  This  .Asso- 
ciation, of  which  the  writer  has  the  honour  to  be  president, 
cannot  boast  of  such  Inncrevity.  It  was  organised  in  1885,  a 
few  years  after  the  starting  of  the  electric  light  and  power 
business  in  the  United  States,  and  is  to-day  the  largest  ami 
most   influential   association   of   its  kind   in    the   world. 

Enjoying  as  we  do  the  common  heritage  of  .'^nglo-Snxon 
civilisation  and  culture,  we  are  naturally  most  interested  in 
the  development  of  the  art  among  the  English-speaking 
peoples.  And  how  deeply  are  we  indebted  to  Britain  for 
what  we  enjoy  to-day  !  We  have  incteed  reason  to  remember 
England.  We  know  what  she  has  contributed  to  electric 
science  and  art.  We  do  not  forget  Faraday  or  Maxwell,  or 
Kelvin  or  Heaviside.  W,  do  not  forget  her  other  great  engi- 
neers and  savants  like  Hopkin.son,  Thompson,  Parsons,  Kapp. 
Ferranti,  Swan,  Merz,  Wright,  and  a  host  of  others  living 
and  dead  who  have  added  so  much  to  the  glory  of  our 
iiiclustrv." 


Mr.  I'RANK  W.  Smith,  Vice-President  and  General  Manager. 

The  United  Electric  Light  and  Power  Co. :  President.  National 

Electric    liight  .Association,   New  York,   U.S.A. 
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A     GLANCE     BACKWARD. 


The  preparation  of  this  issue  of  the  Electkical  Keview 
has  naturally  brought  about  us  in  these  editorial 
rooms  a  host  of  presences  from  the  past.  Try  all  we 
may  to  adopt  the  looking  forward  attitude,  old  and 
v.ell-known  forms  persistently  gather  ri.iiuil  u>  :  faiiiiliai 
faces  rise  under  imagination's 
influence,  and  voices  silenced 
in  the  human  sense  seem  to  hv 
lieard  again.  It  must  be  so  in 
any  walk  of  life  where  one  has 
long  witnessed  the  achieve- 
ments of  men  as  they  have 
passed  through  their  years  of 
activity,  their  rise  from  com- 
parative ob;curity  to  emin- 
ence, and  their  subsequent 
gradual  slowing  down  and 
sometimes  passing  into  ob- 
scurity where  their  presence 
has  been  forgotten  by  some, 
and  practically  unknown  to  the 
newer  men  in  the  field  of  battle, 
indeed  where  their  existence 
has  been  seldom  remembered 
save  by  a  few  of  their  attached 
and  faithful  contemporaries. 
It  is  only  ordinary  kindness  at 
such  a  time  as  this  to  send  a 
word  of  greeting  to  the  Old 
Friends  who.  though  they  may 
have  disappeared  from  the 
public  eye  of  the  electrical  pro- 
fession and  industry,  are  still 
keenly  interested  in  the  pro- 
gress of  electrical  affairs.  Let 
the  present  issue  of  the  Review 
come    to     them    as    one    more 

liearty  handshake,  just  like  the  old  ones,  but  even  a 
little  warmer  and  more  affectionate — for  are  not  the 
old  friendships  treasured  more  and  more  as  the  j-ears 
pass  along?  Among  the  oldest — indeed  we  think  the 
oldest — of  our  friends  connected  witli  electrical  affairs 
we  have  to  name  Mr.  George  Offor.  of  Sydenham,  who 
was  born  in  Marcli,  1827.  and  is  well  <m  toward  his 
9(>th  birthday.      He  sends  hearty  congratulations   upon 


Mr.   George  Offor 


the  Fiftieth  Birthday  of  the  Electrical  Review, 
•■  which  has  been  of  such  service  in  promoting  the 
indu.stry,""  and  we  are  sure  that  we  are  voicing  th^ 
sentiments  of  those  who  remember  his  kindly  and  genial 
].crsnnalitv  when  we  wish  him  continued  health  so 
that  he  may  in  a  few  years' 
time  be  congratulated  upon  the 
completion  of  his  centenar3-. 
Mr.  Offor  is.  we  are  glad  to  say, 
in  excellent  health,  though  he  is 
not  able  to  wander  far  from 
liome.  For  the  interest  of 
our  younger  readers,  we  may 
say  that  Mr.  Offor  was  one 
of  the  pioneers  of  electric 
supply  work  in  this  country. 
In  his  early  work  he  was  closely 
associated  with  the  Brush  Co., 
and  later  he  had  the  assistance 
of  Mr.  Frank  King  as  engineer 
of  the  company  which  he 
formed  under  the  title  of  The 
Consolidated  Electric  Com- 
pany, with  works  in  Cowcross 
Street,  London,  E.G.,  where 
accumulators  and  numerous 
electrical  apparatus  were 
manufactured.  Among  the 
work  carried  out  was  the  light- 
ing of  Baron  Rothschild's 
mansion,  the  garden  being 
illuminated  by  arc  lamps  fixed 
on  the  roof  of  the  mansion. 
Other  pioneering  work  carried 
on  at  about  the  same  time  in- 
cluded the  lighting  of  the 
Castle  Museum,  at  Xotting- 
haiii.  -Among  more  recent  undertakings  carried  out  by 
Mr.  Offor's  company  was  the  electricity  supply  of  a 
group  of  towns  in  the  North  of  England,  all  connected 
with  the  parent  company,  and  suggesting.  Mr.  Offor 
thinks.  "  the  scheme  for  the  supply  of  the  whole  country 
— if  the  Government  ever  carries  it  out."  Mr.  Offor  was 
a  member  of  Lord  Thurlow's  Committee  ajipointed  to  con- 
sider the  amendment  of  the  Electric  Lighting  Act  of  1882. 


[Lo 


The 

"All-Electric  " 

Ideal. 

TiK  Febkanti,  ilie 
pioneer  of  high- 
pressure  trans- 
mission, in  l'_i]0 
foretold  a  magni- 
ficent future  for 
electricity.  To  Sir 
John  Snell,  Chief 
Electricily  Com- 
missioner, and  his 
collea{;ues  has  been 
entrusted  the  task 
of  hastening  the 
realisation  of  that 
vision. 


Lalayelle] 


Dr.  S.  Z.  df.  FKRR.txTi. 


Sir  John-  F.  C.  S.sell. 
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FACTORS  OF  PROGRESS   IN   THE  ELECTRICAL  ENGINEERING    INDUSTRY. 

By    C.     H.    WORDINOHAM,    C.B  E.,    M.lnst.C.E.,    M.I.Mech.E.,     M.I.E.E.,    A.lnst.N.A. 


The  average  man,  tliougli  lurtuiiatuly  there  are  excep- 
tions, when  lie  reaches  hii  hftieth  year  sees  Jooming 
ahead  his  threescore  years  and  ten  and  is  more  than 
content  to  accept  the  fiat  that  it  is  the  term  of  his 
activities,  he  is  inclined  indeed  to  set  an  earlier  limit 
and  to  look  back  in  preference  to  looking  forward,  to 
take  stock  of  work  accomplished  rather  than  plan  more 
triumphs.  Not  so  a  great  technical  journal  which  has 
seen  the  birth  of  an  industry  and  chronicled  its  attain- 
ment to  vast  proportions  and  high  achievements  in  the 
application  of  the  forces  of  nature  to  the  service  of 
ir.ankind,  itself  contributing  not  a  little  to  this  pro- 
gress. In  celebrating  its  .lubilee  that  journal  looks 
forward  through  the  youthful  eyes  of  the  giant  that  has 
arisen  with  confident  hope  for  unlimited  expansion  in 
importance  and  usefulness  in  the  days  to  come. 

Already  there  is  no  branch  of  engineering  with  which 
the  electrical  industry  is  not  intimately  interwoven, 
the  driving  of  machine 
tools,  the  running  of  fac- 
tories and  works  of  every 
kind,  the  operation  of  steel 
rolling  mills,  of  heavy  dock 
machinery,  the  winning 
and  winding  of  coal,  the 
propulsion  of  road  vehicles, 
tramcars,  trains  on  subur- 
ban and  main  lines,  ocean 
trr.mps  and  liners,  naval 
submarines  and  battleships. 
I'rom  no  branch,  the  small- 
est or  the  greatest,  is  it 
absent. 

The  versatility  of  the  in- 
dustry shows  itself  in  its 
application  to  such  other 
work  as  the  smelting  of 
metals,  the  manufacture  of 
new  products,  communica- 
tions by  telephone,  by  tele- 
graph, by  light,  with  wires 
and  cables  and  without 
them,  equally  for  the  pur- 
pose of  peaceful  business  or 
amusement  and  for  the  war- 
like operations  of  direction 
of  gunfire,  detection  of  sub- 
marines and  aeroplanes,  ;.;„,,„  ),v| 
and,  it  may  be  added,  for  C.  H.  W 
t'-.eir  destruction. 

Wherever  electrical  means  are  introduced  there  are 
efficiency,  convenience,  adaptability,  cleanliness,  ami 
the  saving  of  human  effort. 

Who  can  prophesy  the  future  of  an  industry  whicli 
has  such  powers  and  potentialities?  He  would  be  a  bold 
and  a  rash  man  who  would  set  a  limit  to  thom  in  the 
domain  of  physical  possibility.  More  profitable  will 
it  be  to  consider  a  few  of  the  prosaic  means  by  which 
progi^ess  may  be  promotjed. 

In.  the  forefront  of  the  factors  making  for  progress 
should  be  put  co-operation  in  its  broadest  sense.  Co- 
operation does  not  mean  combination  ;  not  the  setting 
up  of  huge  organisations  in  whicli  individuals  and 
individual  concerns  are  merged  ;  not  the  formation  of 
r'ngs,  trusts,  or  cartels.  It  moans  literally  what  it 
says,  the  working  shoulder  to  shoulder,  the  pulling  to- 
gether of  each  and  all  engaged  in  the  industry,  the 
sinking  of  petty  jealousies,  the  concentration  on  one's 
own  particular  field  of  work  and  the  recognition  that 
it  abuts  on  all  sides  on  the  terrain  of  others.  No  man 
can  live  only  to  himself  and  in  benefiting  otliers  by  his 
consideration  of  their  interests  and  capabilities  he  pro- 
motes the  good  of  the  industry  as  a  whole  froni  which 
he  himself  will  in  due  time  reap  an  abundant  harvest. 


Let  us  take  a  few  concrete  examples.  Tliere  are 
existing  a  large  number  of  engineering  inHtitutionti, 
some  of  such  a  character  that  membership  of  them  con- 
fers a  certain  standing  on  the  individual  and  guarao- 
tees  a  definite  minimum  standard  of  training  and 
experience.  Others,  while  conferring  no  hall-mark, 
offer  very  substantial  advantages  to  their  members, 
each  of  its  own  peculiar  kind.  Others  again,  and 
these  very  numerous,  do  little  more  than  provide  con- 
venient means  of  intercourse  and  discussion  among 
their  members,  often  in  districts  remote  from  pivotal 
engineering  activity.  One  and  all  serve  a  useful  pur- 
pose, but  their  efforts  are  self-contained,  detached  from 
one  another,  and  overlapping  often  takes  place. 

In  some  respects  it  would  be  ideal  if  one  grand  insti- 
tution with  many  branches,  each  with  appropriate 
sub-branches,  could  look  after  the  whole  of  the  inter- 
ests, scientific,  technical,  commercial,  and  material  of 
every  kind  of  engineering. 
Were  a  scheme  for  such  an 
institution  to  be  launched 
in  the  present  state  of  deve- 
lopment of  the  industry, 
liiit  with  all  existing  organi- 
sations obliterated,  it  might 
be  possible  to  cover  the  field 
adequately  with  economy  of 
effort  and  the  avoidance  of 
overlapping,  but  taking 
things  as  they  are,  such  a 
scheme  would  have  )io  chance 
of  success  and  with  equal 
certainty  it  may  be  asserted 
that  no  existing  Institution 
could  be  developed  to  cover 
anything  approaching  the 
ground  required.  What  we 
have  at  present  is  the  result 
of  gradual  growth,  the 
accretion  of  many  organisa- 
tions founded  originally  be- 
cause a  need  for  them 
was  experienced.  Natural 
growth  is  healthy,  and  the 
majority  of  the  existing 
associations  are  virile  and 
sound  in  wind  and  limb. 
imiioii  '~  l^•^.  They  could  not  be  destroyed 

oRDiNGUAM.  or  their  identity  submerged 

without  grave  loss,  but  their 
power  for  gu(nl  would  be  enormously  increased  by  co- 
operation. 

Fortunately  this  view  has  gained  favour,  and  it  is  a 
matter  for  jirofound  satisfaction  that  a  start  has  been 
made  by  four  of  the  leading  Institutions  who  have 
already  co-operated  in  other  directions,  namely,  the 
Institutions  of  Civil  Engineers,  Electrical  Engineers, 
.Mechanical  Engineers,  and  Naval  Architects.  A  Coun- 
cil has  been  sot  up  in  which  each  is  represented  on  an 
equal  footing.  It  is  true  that  the  beginning  made  is 
modest  and  the  functions  of  the  Engineering  Council 
are  in  no  way  startling.  For  that  very  reason  there 
is  hope  of  growth,  permanence,  and  the  eventual  attain- 
ment of  great  power  and  influence.  It  is  the  over- 
ambitious  beginning  which  most  often  proves  a  flash  in 
the  pan. 

But  things  cannot  stay  where  they  are  now  a  begin- 
niiig  has  been  made:  other  Institutions  are  of  such  a 
standing  as  to  have  a  good  claim  for  direct  representa- 
tion on  the  Engineering  Council,  and  some  means  ought 
to  be  found  to  secure  representation  in  some  measure, 
indirect  it  may  be,  of  the  many  smaller  and  less  im- 
portant bodies  which  are  nevertheless  doing  in  many 
cases  extremely  useful  work.     As  a  useful  preliminary. 
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these  last  named  are  considering  the  banding  of  iLeui- 
hClves  together  to  torm  one  body  representative  of  them 
ail.  It  and  -when  sucli  a  body  is  formed,  it  should  not 
be  a  matter  of  insuperable  aitticulty  for  it  to  secure 
recognition  by  the  Lngineering  Council  and  get  itself 
represented  thereon,  thus  giving  the  indirect  represen- 
tation above  advocated  for  the  smaller  fiv. 

It  would  be  going  far  beyond  tlie  scope  of  this  article 
to  attempt  to  indicate  the  sphere  of  usefulness  of  tlie 
Central  Council.  It-s  opportunities  and  possibilities 
are  well-nigh  without  limit  for  economy  of  efiort,  con- 
centration of  ability  on  specihc  subjects,  decision  on 
matters  vitally  affecting  the  whole  industry  and  the 
attainment  of  objects  impossible  without  it. 

A  second  example  of  co-operation  is  to  be  found  in 
research,  and  the  electrical  industry  affords  a  fine 
example  of  what  can  be  done  in  this  direction.  The 
British  Electrical  and  Allied  Trades  Research  Associa- 
tion owes  its  inception  equally  to  the  efforts  of  the  Insti- 
tution of  Electrical  Engineers  and  the  B.E.A.M.A. 
Each  had  its  own  research  committee,  each  was  deeply 
impressed  with  the  need  for  research,  neither  had  at  tlie 
time  devoted  any  large  sums  to  the  purpose,  and  both 
were  acutely  alive  to  the  possibility  of  obtaining  a  share 
of  the  money  devoted  to  research  by  the  Government 
and  pursued  independent  means  to  secure  it.  At  first 
there  was  antagonism,  then  u  deadlock  in  regard  to 
joint  action,  and  then  fortunately  wiser  counsels  pre- 
vailed and  the  two  bodies  linked  hands  and  formed  the 
Research  Association ;  since  then  they  have  seen  eye 
to  eye  with  perfect  unanimity. 

At  an  early  stage  it  became  evident  that  the  Institu- 
tion and  the  B.E.A.M.A.  would  each  contribute  power- 
fully to  the  success  of  the  undertaking,  but  in  a  different 
way.  The  Institution  could  provide  keen  workers  an<l 
brilliant  intellects  of  the  first  rank,  but  had  not  in  its 
power  to  contribute  financially  to  any  appreciable 
extent.  The  B.E.A.M.A.,  while  numbering  among  its 
supporters  men  of  as  high  an  order  as  those  sent  by 
the  I.E.E.,  had  to  provide  the  sinews  of  war  in  tlie 
shape  of  money  and  in  some  instances  in  kind.  It 
sj>eaks  well  for  both  parties  and  is  evidence  of  their 
mutual  appreciation  that  while  paying  the  piper  the 
B.E.A.M.A.  is  content  to  allow  the  I.E.E.  a  large 
share  in  calling  the  tune.  By  means  of  this  co-opera- 
tion it  has  been  found  possible  to  fulfil  the  requirements 
of  the  Department  of  Scientific  and  Industrial  Research 
and  thereby  to  secure  to  the  electrical  industry  a  con- 
tribution out  of  the  public  funds  equal  to  that  provided 
by   its  members. 

Already  results  of  far-reaching  importance  have  been 
attained.  In  a  number  of  directions  the  present  stjtte 
of  knowledge  has  been  surveyed  and  researches  started, 
and  in  some  cases  completed,  with  a  view  to  extending 
greatly  the  data  available  for  manufacturers  and  to 
directly  improving  their  products. 

Doubts  have  sometimes  been  expressed  as  to  whether 
co-operative  research  could  be  so  conducted  as  to  effect 
useful  results.  The  E.R.A.  has  already  provided  abun- 
dant evidence  that  they  are  without  foundation  in  fact. 
Not  only  can  valuable  work  be  done,  but  it  may  be 
asserted  that,  in  some  instances,  it  could  have  been  done 
in  no  other  way.  Manufacturers  who  would  not  be 
willing  to  furnish  information  drawn  from  their  own 
experience  for  the  benefit  of  a  single  firm  are  quite 
willing  to  do  so  where  the  information  is  pooled  for 
the  common  pood  of  those  engaged  in  their  particular 
branch   of  work. 

While  co-operative  research  is  a  powerful  aid  to 
individual  private  research,  it  will  not  displace  it, 'and 
in  all  prol)ahility  much  will  fontinue  to  lie  done  by  the 
■private  inve-stitr-itioi  in  tlie  direction  of  the  making  of 
inventions  breaking  fresh  ground. 

The  E.R..\.  provide*  a  most  striking  instance  of  tlic 
lipst  kind  of  co-oneral  ion  within  the  industry.  Sitting 
side  bv  side  on  its  rounril.  Cnnimittees,  Sub-Commit- 
tees, and  Panels',  and  givin"  of  their  time  aliundantly 
and  ungrudgins'lv  without  fee  or  remuneration  of  any 
kind,    are   purely  scieptific    men     in    the    front  rank, 


industrial  engineers,  consulting  engineers,  manufac- 
turers, engineers  from  Government  Departments,  each 
lontrilniting  liis  quota  to  the  general  advancement. 
Mot  the  least  important  function  served  by  this 
organisaitiou  has  been  the  bringing  together  of  the 
electrical  u.ser  and  the  non-electrical  producer  of 
materials  employed  in  the  industry,  thus  for  the  first 
time  enabling  the  maker  to  understand  exactly  the 
needs  of  the  buyer  and  the  buyer  the  limitations  im- 
jiosed  on  the  manufacturer  by  the  nature  of  the  material 
supplied. 

The  E.li..\.  has  linked  itself  with  non-electrical  bodies 
carrying  out  researches  having  an  electrical  bearing 
and  so  promoted  the  general  good.  It  may  safely  be 
said  that  its  work  and  its  example  will  be  fraught  with 
tremendous  results  in  the  future,  and  that,  properly 
directed,  sustained,  liberal!}-  financed  research  will  be 
one  of  the  most  potent  factors  in  enabling  this  country 
to  maintain  and  increase  the  lead  which  it  has  ever 
held   in   engineering. 

In  the  British  Engineering  Standards  Association 
wt  have  another  salient  exaiT;.ple  of  co-operation 
attended  with  far-reaching  and  large  benefits.  The 
ground  covered  embraces  well-nigh  every  branch,  but 
the  electrical  has  led  the  way  for  keenness  and  volume 
of  work  accomplished.  Here  again  every  type  of  man, 
scientific,  professional,  and  industrial,  has  worked  with 
the  manufacturer  to  agree  on  points  of  difference  and 
jirovide  standards,  the  adoption  of  which  cannot  fail  to 
cheapen  production,  improve  the  articles  made  and 
jiromote  the  interests  of  the  British  exporter  in  over- 
seas and  foreign  markets. 

As  the  field  widens  and  the  standards  set  up  become 
better  known  and  observed  the  importance  of  standardi- 
sation to  advancement  will  be  better  appreciated.  Just 
as  research  will  enable  new  inventions,  processes  and 
materials  to  be  evolved,  so  will  standardisation  enable 
the  best  advantage  to  he  taken  of  discovery. 

One  more  instance  of  co-operation  of  recent  introduc- 
tion, and  differing  in  some  respects  from  the  others. 
may  be  found  in  the  electrical  industry,  namely  the 
British  Electrical  Development  Association.  Here  we 
have  the  supply  engineer,  company  a?id  municipal,  the. 
contractor,  the  manufacturer,  the  salesman,  wit'i  the 
professional  man  all  working  together  to  promote  the 
common  good  instead  of  being  ranged  in  mutually  dis- 
trustful and  sometimes  hostile  camps. 

It  is  important  to  notice  that  while  each  of  the  bodies 
mentioned  provides  a  common  meeting  ground  for 
engineers  of  divers  interests,  in  no  case  do  their  func- 
tions overlap.  Moreover,  as  a  matter  of  everyday  prac- 
tice, they  help  one  another.  When  the  B.E.S.A.  wants 
researches  made  it  invokes  the  E.R.A. .  and  when  the 
E.R.A.  has  accumulated  the  material  for  a  standard 
specification  it  moves  the  B.E.S.A.  to  prepare  and 
issue  it.  When  information  is  required  on  the  com- 
mercial working  of  a  standard  article,  or  on  the  need 
for  standardisation,  the  E.D.A.  is  there  to  supply  the 
information.  Only  those  engaged  in  the  actual  work- 
ing of  these  organisations  know  how  dovetailed  they 
are  together  and  how  cordial  are  their  mutual  relations. 
Long  may  this  state  of  things  continue!  It  is  the  duty 
of  every  member  of  the  industry  to  promote  it  by  every 
means  in  his  power. 

The  part  pla^-ed  by  the  Institution  of  Electrical  Engi- 
neers in  founding  these  bodies,  which  are  proving  so 
beneficial,  should  not  be  overlooked.  It  has  been  that 
of  the  unselfish  mother  who,  having  given  birth  to  her 
cliildren,  nourished  them  and  brought  them  to  adoles- 
rencc,  has,  with  satisfaction,  seen  them  set  up  indepen- 
dent establishments  of  tlieir  own.  The  policy  is  a  wise 
one,  for  it  means  that  the  Institution  founds  organisa- 
tions tn  carry  out  work  wliich  it  lias  neither  funds  nor 
jiowers  to  execute  efficiently  and  which  is  indeed  outside 
the  scope  of   its  charter.  : 

One  of  the  fundamental  necessities  for  the  develoiiinrr 
rind  strengthening  of  enp-ineering  in  the  future  is  educa- 
tion, and  here  the  I.E.E.  is  essentiallv  on  its  own 
ground.     Not  only  by  its  papers,  lectures    and  discus- 
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sions  does  it  afford  to  its  members  the  means  of  acquir- 
ing information  of  the  latest  practice  and  invention 
and  of  improving  their  Ivnowiedge  by  discussion  with 
their  fellows,  but  it  provides  a  test  of  education  by  the 
conditions  which  it  imposes  on  those  seeking  admission 
lo  its  benetits.  Tighter  and  tighter  is  being  drawn 
the  net  tliat  catclies  the  inctticietit  or  incompetent. 
Written  exaiiiinntioii  or  tliesis  alone  is  not  relie(l  on  as 
a  test,  but  full  account  is  taken  of  tlie  whole  past  history 
of  the  candidate.  With  the  raising  of  the  standard  oi 
attainment  demanded,  we  may  hope  that  the  progress 
of  the  industry  may  be  promoted. 

The  I.E.E.  also  takes  an  active  part  in  the  education 
of  the  student  by  the  offering  of  premiums  as  an 
encouragement,  the  providing  of  facilities  for  discus- 
sion for  students  and  the  younger  members  and  directly 
by  co-operation  with  the  Board  of  Education. 

While  the  I.E.E.  sifts  carefully  those  who  have  passed 
through  their  training,  it  is  to  be  regretted  that  there 
does  not  exist  some  means  of  sorting  out  those  who 
can  never  become  efKcient  engineers,  by  reason  of 
lack  of  ability  or  aptitude,  at  an  earlier  stage  whereby 
useless  expenditure  of  time  and  funds  might  be 
ivoided.  It  is  because  quite  a  number  of  young  men 
who  have  not  it  in  them  to  become  engineers  are  annually 
turned  out  by  the  educational  establishments  that  there 
still  persists  in  some  quarters  a  prejudice  against  the 
college-trained  man. 

It  is  unfortunate  that  the  short-lived  Engineering 
Training  Organisation,  into  which  so  much  enthusiastic 
hard  work  was  put  uy  the  few  individuals  who  formed 
the  committee,  was  not  properly  supported  by  the  engi- 
neering industry.  During  its  short  career  a  vast 
amount  of  useful  information  was  got  together  and 
tabulated,  and  some  most  valuable  reports  prepared  by 
Mr,  A.  E.  Berriman.  In  the  single  volume  published 
by  the  Organisation,  of  which  only  a  limited  number 
were  printed,  it  is  very  clearly  brought  out  that 
different  kinds  of  training  are  necessary  according  as 
the  individual  is  fitted  to  become  an  engineer  in  the 
broader  professional  sense  of  the  term,  or  to  take  a 
secondary  position,  or  thirdly  to  become  a  skilled 
tradesman.  All  these  grades  are  necessary  to  the 
industry;  it  could  not  continue  in  being  were  all 
individuals  comprised  in  one  of  the  three  classes  only. 
The  professional  engineer  must  follow  a  university 
career  or  take  a  full-time  course  at  a  technical  college, 
and  he  must  have  comprehensive  training  as  an  engi- 
neering pupil  in  practical"  work.  He  will  not  be  com- 
pletely trained  until  he  attains  some  age  between 
twenty-two  and  twenty-four. 

For  the  secondary  positions  it  is  suflBcient  for  the 
individual,  after  having  had  a  good  secondary  school 
education,  to  serve  as  an  engineering  apprentice. 
During  his  .apprenticeship  he  will  obtain  a  broad  train- 
ing in  practiciil  work,  and  by  means  of  sufficient  part- 
time  study  acquire  a  knowledge  of  the  scientific  and 
technical  principles  underlying  his  work.  His  know- 
ledge of  detail  of  practical  work  will  be  greater  than 
that  of  the  engineering  pupil  and  his  scientific  know- 
ledge very  much  less.  His  training  will  ordinarily 
terminate  about  the  age  of  twenty-one. 

Lastly,  tliere  is  the  trade  apprentice  who  devotes 
himself  wliolly  to  learning  thoroughly  the  handicraft 
of  a  particular  vocation.  He  can  never  ordinarily 
attain  with  this  training  to  a  position  in  the  front  rank, 
but  a  wide  field  is  nevertheless  open  to  him. 

Much  less  dissatisfaction  and  disappointment  would 
be  experienced  if  this  classification  were  recognised  and 
if  it  were  understood  that  different  classes  of  mind  and 
degrees  of  ability  require  different  kinds  of  training 
and  are  capable  of  useful  work  in  different  spheres. 

A  word  must  be  given  to  the  commercial  engineer. 
who  will  have  an  important  influence  on  the  engineering 
progress  of  this  country.  It  is  for  him  to  find  openings 
for  the  products  produced  by  his  exclusively  technical 
l)rethren.  It  is  necessary  that  he  should  have  a  good 
kno)vledge  of  the  articles  which  he  sells  and  that  he 
should  be  able  to  discuss  intelligently  with  the  prospec- 


livc   purchaser    the   details  of   the   latter  =  requirtuieiilo 
and  the  advantages  of   what  is  offered  for  sale. 

Obviously  for  ihe  commercial  engineer  whose  function 
il  is  to  find  new  markets  for  British  manufacturea  a 
thorough  knowledge  of  foreign  languages  is  essential, 
i'rencli  and  Spanish  will  probably  Kerve  him  Ijesl  but. 
in  special  cases  other  languages  will  be  neiessary. 

It  is  greatly  lo  be  regretted  that  with  certain  conspicu- 
ous exceptions  British  engineers,  and  especially  manu- 
facturers, appear  to  appreciate  so  little  the  vital 
importance  of  adapting  their  engineering  language,  or, 
in  other  words,  their  system  of  measurement,  to  the 
needs  of  foreign  powers.  The  vexed  question  of  the 
adoption  of  the  metric  system  in  this  country  may  well 
be  left  severely  alone  in  an  article  such  as  the  present 
one,  but  as  to  the  absolute  necessity  of  the  use  oi  the 
metric  system  in  seeking  to  sell  goods  in  certain  foreign 
countries  there  can  be  no  shadow  of  doubt.  It  is  not 
sufficient  to  give  the  metric  equivalent  of  English 
measurement;  it  is  essential  that  designs  should  be 
worked  out  in  round  metric  numbers,  and  that  the  exact 
metric  dimensions  asked  for  should  be  supplied.  In 
certain  countries,  markets  are  now  absolutely  closed  to 
British  manufacturers  because  they  are  so  shortsighted 
as  to  refuse  to  adapt  their  manufactures  to  the  metric 
standards  existing  in  those  countries.  A  change  in  this 
attitude  is  of  the  greatest  importance  in  securing  world 
markets. 

One  more  instance  in  which  the  blindness  of  those 
most  concerned  is  painfully  evident  is  in  connection  with 
what  has  been  called  a  National  Electrical  Proving 
House.  At  the  present  time  we  have  numerous  standard 
specifications  defining  the  conditions  which  articles  pur- 
porting to  be  standard  should  conform  to.  In  many 
cases  tj'])e  tests  are  specified  :  these  tests  aim  at  trying 
once  for  all  whether  a  particular  article  does  or  does 
not  conform  in  all  respects  to  the  specification.  Often 
large  amounts  of  power  are  involved  and  trials  occu- 
pying a  considerable  length  of  time.  It  is  only  intended 
that  these  tests  should  be  made  on  one  article  out  of  a 
great  number,  but  it  is  necessary  that  for  that  one 
article  they  should  be  carried  out  by  some  properly- 
constituted  authority  absolutely  above  suspicion  of  bias. 
No  such  body  exists,  and  it  is  practically  impossible  to 
get  type  tests  carried  out  efficiently.  In  some  cases  the 
manufacturers  themselves  may  conduct  them,  but 
obviously  this  course  is  open  to  serious  objection. 

,\.  suitable  institution  worthy  of  the  electrical 
industry  ought  to  be  established,  and  would  be  estab- 
lished if  manufacturers  could  only  be  persuaded  as  to 
the  immense  commercial  value  that  it  would  have  for 
them.  At  present  their  attitude  is  one  of  distrust  and 
apathy.  It  is  not  desirable  that  this  institution  should 
be  under  Government;  it  ought  to  be  managed  by  a 
committee  constituted  very  much  on  the  lines  of  the 
Council  of  the  Electrical  Research  Association.  That 
is  to  say,  it  should  be  started  and  run  jointly  by  all 
manufacturers  concerned,  the  powers  of  the  governing 
body  being  balanced  by  a  combination  of  representa- 
tives of  the  Institution  of  Electrical  Engineers,  con- 
sulting engineers,  and  large  users  of  electrical  plant, 
such  as  ]iower  station  engineers,  railways.  Government 
departments   and   electrical   contractors. 

Such  an  institution  would  complete  the  chain  of  the 
B.E.S.A..  the  E.R.A.  and  E.D.A.  and  would  enable 
the  members  of  the  B.E..\.M.A.  to  prove  their  com- 
pliance with  standard  requirements.  After  advocating 
a  National  Electrical  Proving  House  for  over  a  quarter 
of  a  century  one  may  appropriately  say  "  Hope  de- 
ferred maketh  the  heart  sick,  but  when  the  desire 
Cometh    it   is  a  tree   of  life.'' 

This  very  imperfect  attempt  at  indicating  .a  few  of 
the  means  which  may  contribute  to  the  progress  of  the 
engineering  industry  in  this  country  mav  fitly  be  con- 
i  luded  by  an  expression  of  profound  belief  in  the  innate 
engineering  genius  and  instinct  of  the  British  race 
and  of  the  hope,  founded  on  reasonable  grounds,  that 
there  uwaits  the  British  engineer  a  position  of  pre- 
eminence in  the  future  even  higher  than  in  the  past. 
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Telephony. 

So  long  as  speech  remains  the  most  effective  means  of 
transferring  human  thought,  so  long  will  telephony  be 
the  greatest  possible  achievement  in  electrical  communi- 
cations. 

It  was  given  to  Alexander  Graham  Bell  to  live  to  see 
his  original  invention  gradually  and  steadily  developed 
until  speech  could  be  transmitted  across  a  continent  or 
across  an  ocean — and  these  developments  were  achieved 
in  the  comparatively  short  period  of  40  years. 

The  remarkable  successes  wliich  have  been  attained  in 
the  past  decade  in  radio  telephony  have  prompted  some 
predictions  that  it  would  ultimately  become  the  common 
means  of  telephonic  communication;  but  the  authors  of 
such  predictions  have  overlooked  circumstances  which 
iuust  prevent  the  fulfilment  of  their  dreams.  Radio- 
telephony  is  broadcasted  speech,  and  anyone  who  pleases 
may  listen.  The  fundamental  condition  of  secrecy  can 
be  obtained  only  in  wire 
telephony,  and  the  realisa- 
tion of  universal  telephone 
communication  for  the  busi- 
ness purposes  of  the  world 
will  be  achieved  by  this 
means. 

The  most  recent  advances 
in  telephony  both  by  radio 
and  by  wire  have  resulted 
from  the  development  of  the 
thermionic  valve  from  the 
original  invention  of  Dr. 
Fleming.  In  wire  telephony 
the  thermionic  valve  has  led 
to  the  solution  of  a  pro- 
blem which  had  previously 
presented  apparently  un- 
surmouutable  difficulties, 
namely,  the  evolution  of  a 
telephonic  relay  or  repeater. 
Further  than  this,  the  ther- 
mionic valve  has  been  the 
means  of  acquiring  an  ex- 
tended knowledge  of  the 
laws  governing  the  electrical 
transmission  of  speech, 
which  could  not  otherwise 
have  been  gained. 

Before  the  advent  of  the 
modern  telephone  repeater 
tlie  limit  of  speech  trans- 
mission  appeared  to  be  the 

distance  over  which  heavy-gauge  copper  conductors, 
loaded  at  suitable  intervals  with  inductance  coils,  could 
lie  stretched  in  air  on  highly-insulated  supports.  Al- 
though the  requirement  never  actually  arose,  there 
appeared  to  be  no  engineering  difficulty  in  so  providing 
international  communication  within  the  limits  of  the 
European  Continent.  In  Great  Britain  the  maximum 
possible  distance  betw^een  telephone  stations  was  well 
within  the  limit  referred  to.  and  for  some  years  after 
the  taking  over  by  the  State  of  the  trunk  telephone 
service  in  1890  it  was  possible  to  provide  pole  lines  along 
the  public  roads,  railways,  and  canals,  to  carry  all  the 
wires  required  to  meet  the  demand  for  trunk  service. 

.As  the  trunk  service  hpcaine  more  general  anil  addi- 
tional wires  were  required  to  cjirry  tlie  rapidly-iiicreas- 
ing  traffic,  it  became  difficult  to  find  routes  for  new  pole 
lines,  especially  in  the  vicinity  of  large  towns;  and  by 
1910  the  congestion  had  become  seriouR.  Already  large 
Tinmbers  of  wires  used  for  local  service  in  the  more 
thickly-populated  areas  had  been  diverted  to  un^ei'- 
. ground  cables,  thus  setting  free  pole-line  space  for  long- 
"iflistance  wires,  but  this  w-as  only  a  palliative  measure. 
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The  time  had  arrived  when  the  number  of  wires  required 
to  carr}-  the  traffic  between  centres  such  as  London  and 
Birmingham  could  not  be  erected  ou  air  lines,  and  could 
only  be  provided  in  underground  cables.  The  practical 
problem  of  reducing  the  high  attenuation  factor  of  cable 
conductors  had  been  solved  by  Pupin  in  1900,  and  it 
was  possible,  by  the  use  of  inductance  coils  spaced  in 
accordance  with  Pupin's  specification,  to  reduce  the 
attenuation  factor  of  a  cable  conductor  to  equality  with 
that  of  an  aerial  conductor  of  the  same  gauge.  The  limit- 
ing condition  in  the  case  of  the  cable  circuit,  which  was 
negligible  in  the  aerial  circuit,  was  the  mutual  inter- 
feience  between  adjacent  circuits  in  a  mtilti-conductor 
cable.  The  interference  factor,  moreover,  prevented  the 
formation  of  superposed  or  phantom  circuits  in  long 
underground  cables.  Whereas  in  aerial  lines  a- group 
of,  say,  eight  wires  provided  six  independent  circuits, 
only  four  circuits  could  be  obtained  from  the  same  num- 
ber of  wires  in  a  cable:  a 
consideration  which  weighed 
very  heavily  against  cable 
lines. 

The  problem  of  interfer- 
ence between  cable  circuits 
had  been  under  invest  iga,- 
tion  for  many  years.  The 
invention  by  a  Post  Office 
engineer  of  the  "  niultiple 
twin  "  method  of  stranding 
telephone  cable  conductors 
was  a  decided  advance  ii^ 
method,  but  was  only  a 
partial  solution  of  the  pro- 
blem. It  had  been  proved 
that  the  interference  arose 
from  capacity  itnbalances 
between  wires  due  to  un- 
avoidable asymmetry  in 
building  up  the  wires  into  a 
cable.  A  practical  solution 
of  the  trouble  was  arrived 
at  in  1913,  when  a  method 
of  balancing  cable  circuit-s 
by  a  system  of  selection  of 
conductors  in  jointing  ad- 
jacent lengths  was  intro- 
duced by  the  Post  Office  Eit- 
gineering  Department.  The 
first  trunk  line  cable 
balanced  by  this  method  \yas 
laid,  between  Leeds  and 
Hull,  and  was  completed  in  November,  191,3.  -From 
that  time  onward  there  was  no  looking  back  in  the  pro- 
vision of  trimk  line  underground  cables.  A  stage  had 
iicen  reached  where  it  w'as  jjracticable  to  provide  under- 
ground telephone  circuits  up  to  a  distance  of  about  400 
miles,  the  Jimiting  factor  being  the  size  of  copper  con- 
ductors which  could  be  successfully  stranded  up  into  a 
iiiulti-coro  cable.  Conductors  weighing  .'iOO  lb.  per'mile 
were  found  to  be  the  largest  practicable  for  mechanical 
re.asons,  and  four  conductors  of  this  weight  were  in- 
cluded in  the  mixed  gauge  trunk  cable  laid  between 
London  and  Liverpool  and  completed  in  1916. 

.\bout  this  time,  however,  considerable  success  Iuk] 
already  been  obtained  with  the  telephone  repeater,  using 
a  thermionic  valve  as  the  amplifj^ing  clement.  It  was 
found  jiossil^le  to  construct  and  maintain  in  continuous 
operation  under  commercial  conditions  a  repeater  hav- 
ing an  imyirovbrnent  factor  equivalent  to  the  suppression 
of  a  length  of  line  equal  in  .its  attenuation  constant  to 
1")  miles  of, standard  cable.  In  other  words,  ajine  cir- 
ctiit  having  an  equivalent  of  30  miles  of  standard  cable 
could  be  increased  100  per  cent,  in  talking  efficiency  by 
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'tneans  of  a  telephone  repeater  located  in  the  middle  of 
the  line.  Translated  into  terms  of  "conductor  weights, 
it  meant  that  as  between  London  and  Liverpool;  for  in- 
stance (200  miles),  the  efficiency  of  a  circuit  with  150  lb. 
conductors  and  an  intermediate  repeater  at  Birmingham 
ccidd  be  made  equal  to  that  of  a  300  lb.  circuit  without  a 
rei)eatcr.   '    '■ 

Jjater  experiments  proved  that  several  repeatei's  suit- 
ably spaced  along  a  line  could  be  operated  in  tandem, 
'i'liese  experiments  opened  out  an  entirely  new  vista  in 
telephone  line  engineering.  It  could  be  foreseen  that 
very  liglit  conductors  suitably  loaded  and  weighing  only 
4(!  11).  ])er  mile,  relayed  at  intervals  of  from  50  to  60 
miles  by  tliei'iuionic  valve  repeaters,  could  be  u.sed  to 
cover  the  distance  between  any  of  the  j)rincipal  cities 
of  Great  Britain. 

A 'cable  contaming  1(50  pairs  of  40  lb.  conductors, 
giving  a  maximum  of  240  telephone  circuits,  has  been 
laid  between  London  and  Manchester,  and  is  relayed  at 
{wo  intermediate  repeater  stations.  This  caljle  is  the 
first  instalment  of  a  comprehensive  scheme  for  linking 
together  all  the  principal  centres  of  the  country  in  a 
network  of  underground  cables.  Many  other  main  trunk 
cables  are  now  in  course  of 
construction,  and  two  (Lon- 
don-Southampton and  Lon- 
don-Bristol) are  approach- 
ing completion.  These 
cables  have  conductors 
weighing  only  20  lb.  per 
mUe,  designed  for  "  four- 
,w|re "  repeater  working, 
0t(i  each  will  provide  nearly 
&00  speech  channels.  When 
ppmpleted,  in  the  course  of 
the  next  four  or  five  years, 
the  trunk  line  system  of 
Great  Britain  will  be 
unique  not  only  in  respect 
of  the  invulnerability  of  its 
whole  backbone  system 
against  interruption  by 
gales  and  snow,  but  also  on 
account  of  the  quality  of 
.service  that  may  be  ob- 
tained. The  telephone  re- 
peater will  not  only  ensure 
good  transmission,  but  be- 
cause it  permits  the  use  of 
.v«ry  light  conductors,  large 
/groups  of  circuits  will  be 
available  between  main  ex- 
ichanges,  thereby  making 
.practicable  the  provision  of 
"  no-delay  "  service  such  as 
has  recently  been  offered   to 

the  public  between  London  and  the  ]iriniipal  towns  of  the 
Home  Counties.  A  "  no-delay  "  service  between  London 
and  Manchester,  for  instance,  could  not  have  been 
visualised  when  aerial  lines  only  were  available. 

The  question  of  international  eonmiunication  in 
Europe  has  been  raised  in  several  quarters  in  re<'ent 
years,  and  was  an  interesting  feature  of  Mr.  Gill's  pre- 
sidential address  to  the  Institution  of  Electrical  Engi- 
neers. Up  to  1914,  communication  between  the  chief 
cities  of  Great  Britain  and  the  nearer  continental  cities, 
siich  as  Brussels,  Antwerp,  Lille,  Paris,  Bordeaux, 
Lyons,  itc,  was  maintained  on  quite  a  small  number  of 
lines,  which  sufficed  to  carry  the  traffic  demanded  by  the 
public,  but  even  in  1914  proposals  were  made  for  in- 
creasing the  number  of  lines  to  France  and  Belgium  and 
for  extending  the  service  from  Great  Britain  to  Hol- 
land. Germany,  Switzerland  and  Italy. 

.\lthough  Great  Britain  is  far  ahead  of  other  Euro- 
pean countries  in  the  provision  of  ,qn  underground  net- 
work of  telephone  cables,  considerable  progress  has  been 
made  on  the  continent. 

Holland,  Sweden  .and  Germany  have  already  coni- 
menced  the  construction  of  cable  routes  connecting  their 
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principal  cities,  and  France  and  Italy  have  similar  plans 
in  view.  If  it  were  practicable  to  retain  aerial  lines  for 
international  services,  the  provision  of  universal  inter- 
national service  in  Europe  would  present  no  new  engi- 
neering problems.  Some  interesting  administrative  pro- 
blems would  arise,  however,  and  will  in  any  case  arise. 
i.i  controlling  a  line,  say,  from  London  to  Constanti- 
nople, relayed  in  several  different  territories  eit  routr. 
It  seems  to  be  clear  that  aerial  lines  will  not  always 
be  available  for  every  international  requirement.  Some 
sections  niu.st  be  in  cable,  and  it  is  already  apparent  that 
in  Iieavy  traffic  sections,  such  as  between  London  and 
Paris,  tlie  provision  of  an  adequate  number  of  addi- 
tional aerial  lines  is  now  impracticable,  and  a  direct 
cable  between  tlie  capitals  is  an  urgent  requirement. 
Germany  has  already  solved  the  problem  of  laying  a 
multicore  telephone  cable  on  the  bottom  of  the  sea. 

Tlie  study  of  long-distance  transmission  through 
underground  and  submarine  cables  over  the  distances  to 
lie  covered  in  international  service  has  revealed  new  and 
intricate  problems.  A  considerable  amount  of  labora- 
tory and  field  research  work  has  yet  to  be  done  before  a 
complete  solution  to  these  problems  can  be  obtained. 

It  is  a  fundamental  prin- 
ciple that  a  commercial  tele- 
jihone  circuit  must  be  a 
duplex.  A  circuit  which 
could  be  used  in  one  direc- 
tion onlv.  and  which  re- 
quired change-over  switch  ?s 
or  other  devices  to  be  worked 
by  the  users  for  reversing 
the  direction  of  operation, 
would  be  useless  for  general 
service. 

There  has  never  been  any 
difficulty  in  providing  the 
duplex  or  both-way  facility 
in  a  circuit  consisting  of  a 
line  and  the  usual  terminal 
telephone  apparatus.  When, 
however,  the  telephone  re- 
peater first  made  its  appear- 
ance on  long  aerial  lines, 
and  the  range  of  speech  was 
increased,  the  problem  of 
maintaining  the  duplex 
facility  at  the  repeater 
presented  some  difficulties. 
These  difficulties  were  com- 
pletely solved  in  due  course, 
and  the  great  work  of  the 
American  Bell  telephone 
organisation  in  this  connec- 
tion merits  warm  recogni- 
tion. 
In  applying  the  telephone  repeater  to  communications 
through  long  underground  cables,  such  as  are  now  being 
laid  in  Great  Britain,  the  duplex  problem  presented  new 
features,  but  none  of  exceptional  difficultv,  and  a  satis- 
factory solution  was  readily  obtained.  Practically,  the 
problem  was  the  construction  of  an  artificial  b.ilancing 
line  which  would  stimulate  the  actual  line  for  all  speech 
frequencies  .and  under  all  conditions  arising  in  use. 

This  problem  which  thus  arises  in  designing  a  long- 
distance underground  telephone  cable,  which  requires  to 
be  relayed  at  several  points,  has  not  appeared  in  lone- 
distance  communications  over  aerial  lines.  It  may  be 
described  briefly  as  follows  :  — 

An  energv  inipulse  sent  out  from  a  transmitter  at  one 
end  of  a  line  is  not  completely  absorbed  by  the  receiver 
at  the  distant  end  ,;  part  of  the  current  is  reflected  bv  the 
receiving  apparatus  and  traverses  the  line  in  the  reverse 
dire<-tion,  where  it  is  aeain  nartlv  reflected  and  retr.ans- 
mittcd  until  it  does  out.  Succeeding  impulses  making 
ui-  an  intelligible  sound  pass  through  similar  cycles. 
The  reflected  currents  arrive  at  the  transmitting  end. 
where  they  nass  through  the  sneaker's  own  receiver  after 
the  Ihpse  of  a  definite  tinje  interval. 
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In  an  aerial  line  where  the  electrostatic  and  electro- 
magnetic factors  are  small,  the  sijeed  of  propagation  of 
speech  currents  is  almost  of  the  same  order  as  the  speed 
of  propagation  of  electromagnetic  waves  through  space ; 
the  time  interval  between  the  sending  of  an  impulse  and 
the  arrival  at  the  sending  end  of  tlie  reflected  portion  is 
so  small  that  the  speaker  is  unaware  of  its  reception  in 
his  own  telephone.  The  interval  would  be  about  thirty- 
thousandths  of  a  second  on  a  line,  say,  from  Madrid  to 
Moscow.  In  a  modern  underground  telephone  cable 
over  a  corresponding  length,  with  repeaters  suitably 
spaced,  the  time  interval  would  he  of  the  order  of  one- 
fifth  of  a  second  ;  and  the  volume  of  sound  produced 
b.-  the  reflected  currents  at  the  transmitting  end  would 
be  a  fairly  loud  echo  of  the  speaker's  own  voice,  creating 
an  impression  that  his  correspondent  was  interrupting 
him.  Such  a  telephone  line  would  be  almost  useless 
commercially  on  account  of  this  "  echo"  efifect.  In  the 
present  state  of  the  art,  it  appears  that  this  limits  the 
length  of  an  underground  telephone  cable  to  about  1,000 
miles.  It  is  clear,  therefore,  that  for  communication 
between  the  extremes  of  Europe,  say  between  London 
and  Constantinople,  the  respective  national  cable  net- 
works which  will  doubtless  be  constructed  in  due  rour.se 
must  be  supplemented  by  a  few  main  arteries  of  aerial 
lines   for   international  services. 

The  circuit  capacity  of  such  aerial  lines  will  not 
necessarily  be  limited  to  the  number  of  physical  loops 
that  can  be  erected,  as  it  will  be  possible  to  operate  eacli 
loop  as  a  multiples  of  two,  three,  or  four  duplex  channels 
bv  using  the  high-frequency  carrier  current  system. 
which  has  been  developed  to  a  high  stage  of  connnercial 
rfficiency  since  the  introduction  of  the  thermionic  valve. 
The  system  is  at  present  comparatively  expensive  in 
capital  costs,  and  cannot  compete  with  the  multi-core 
light  conductor  cables  previously  referred  to ;  but 
where  long  overland  distances  have  to  be  covered,  and 
the  cost  of  physical  circuits  is  necessarily  very  heavy, 
the  system  is  economically  applicable.  It  has  been 
worked  experimentally  over  the  short  cables  between 
Great  Britain  and  the  Continent:  but  the  factors  whicli 
limit  the  radius  of  communication  in  telephone  trans- 
mission at  "  audio  "'  frequencies  operate  more  severely 
against  high-frequency  carrier  current  transmission. 

From  what  has  been  said  in  this  brief  summary  it  will 
be  evident  that  the  problem  of  commercial  telephonic 
communication  between  fireat  Britain  and  America,  a 
subject  that  has  often  been  discussed  among  telephone 
engineers,  presents  many  difficulties,  and  it  must  be 
admitted  that  no  solution  is  yet  in  sisrht.  Communica- 
tion bv  wire,  plus  wireless,  is  possible,  even  if  not 
iir mediately  practicable,  but  cannot  so  far  be  regarded 
as  an  adequate  commercial  and  economic  proposition. 
Sooner  or  later,  however,  the  dream  must  come  true. 
Hi{(h-Speed  Telegraphy. 

High-speed  telegraphy  was  the  term  applied  in  years 
gone  by  to  such  systems  as  the  Wheatstone  Automatic. 
wherein  signals  on  the  line  were  controlled  by  a  per- 
forated paper  tape  passing  through  the  transmitting 
apparatus  at  a  speed  ranging  up  to  600  words  per 
minute,  but  in  practice  working-  at  from  150  to  3.50. 
Nowadays  the  term  covers  also  any  system  in  which 
on  one  circuit  the  number  of  teleerams  carried  is  con- 
siderably above  the  usuallv  accepted  number  for  ordi- 
nary hand  siTnalline  ;  such,  for  instance,  as  a  multi- 
plex system,  in  which  several  operators,  each  working 
at  Innil  sneed.  use  the  line  for  the  fraction  of  a  second, 
in  turn  with  e;ich  other,  resulting  in  a  liicrh  rate  of  line 
siernalline.  and  the  rlispatch  of  several  messages  nrac- 
ticallv  at  the  same  time,  so  far  as  the  sending  and  re- 
ceivins'  opTators  are  concerned. 

The  hiehlv-skilled  Mor.se  operator  of  .30  or  m-^re  year^ 
aero  is  tondin"  to  die  out.  because  of  the  fact  that  most 
main  telejrraph  lines,  or  busv  circuits,  are  worked  b" 
machine  tele"Taphv  of  oip  kind  or  inotlier.  nnd  ther^ 
is  not  now  the  opportnm't-  to  obtain,  nor  the  need 
for    tVip  hinrh  rleerpe  of  skill  that  existed  at  that  time. 

Skilled  Mor=e  transmission  has  now  to  a  largre  exten*" 
been  replaced  by  the  typewriter  form  of  keyboard,  and 


skilled  reception  has  been  replaced  by  machine  printing 
in  Roman  characters,  either  on  a  paper  tape  or  on  a 
telegraph   form. 

\\here  working  by  the  Morse  code  is  still  desired  on 
long  or  important  lines  where  tratfic  is  heavy,  the  trans- 
mission is  effected  by  the  previously-mentioned  paper 
tape,  prepared  on  an  alphabetical  keyboard  perforator, 
and  the  reception  is  in  the  form  of  a  similar  perforated 
tape  which,  in  passing  through  a  second  machine,  selects 
the  required  letters  and  prints  them  in  Roman  type. 

It  speaks  eloquently  for  the  ingenuity  of  telegraph 
men  that  they  have  succeeded  in  devising  mechanism 
to  overcome  the  inherent  disadvantages  and  difficulties 
of  the  Morse  code  for  use  as  a  machine-printing  tele- 
giaph  system,  and  we  honour  more  particularly  the 
names  of  Gell  and  Creed  in  this  connection;  the  former 
for  his  typewriter  form  of  tape-perforator,  and  the 
latter  for  his  receiving  perforator  and  tape-printer. 
The  later  designs  of  the  Creed  apparatus,  in  which  the 
pneumatic  power  portion  has  been  finally  abandoned 
and  replaced  by  electric  power,  have  a  far-reaching 
advantage  which  will  probably  result  in  a  considerabl* 
extension  of  the  use   of  the  apparatus. 

We  then  come  to  the  modern  Multiplex  systems  devel- 
oped from  the  French  Baudot  system,  which  has  been 
in  use  in  France  for  some  45  years.  It  uses  an  equal 
letter  five-unit  code,  which  for  manual  transmission 
purposes  is  remarkably  easy  to  learn.  Reception  on 
this  system  is  in  characters  printed  automatically  on 
a  paper  tape,  and  the  liardest  part  of  the  skilled  work  of 
the  Morse  operator  is  entirely  eliminated. 

.\  little  more  than  12  years  ago  the  Engineering  De- 
]iartment  of  the  British  Post  Office  duplexed  this 
system,  thereby  obtaining  double  the  number  of  chan- 
nels per  circuit  compared  with  the  circuits  in  France, 
I.e.,  where  the  French  obtained  three,  four,  or  six 
channels,  the  Britisii  obtained  six,  eight,  and  twelve. 
I  1  the  short  period  of  12  years  the  use  of  the  duplex 
multiplex  using  the  five-unit  code  has  grown  so  exten- 
tively  that  it  is  now  said  to  be  carrying  85  per  cent, 
of  the  long-distance  United  States  telegraph  traffic  and 
some  -to  per  cent,  of  the  British  telegraph  traffic.  Its  use 
lias  recently  extended  to  our  Colonies,  and  excellent  re- 
sults have  been  obtained  in  India  and  New  Zealand, 
whilst  -Australia  and  South  Africa  are  installing  sets. 

The  great  success  of  the  five-unit  duplex  multiplex 
induced  the  German  Telegraph  Administration  to 
adopt  the  five-unit  code  for  their  high-speed  telegraph, 
which  previously  was  worked  by  an  eleven-unit  code. 
This  change  enabled  them  to  dispense  with  the  costly 
and  cumbersome  photographic  reception  and  to  obtain 
direct  ink-printed  reception  in  Roman  characters.  The 
system  is  known  as  the  "  Siemens  High-speed  Auto- 
matic.'" A  large  number  of  sets  hqve  been  constructed 
and  brought  into  use  on  the  Continent  of  Europe.  The 
system  has  its  limitations,  but  gives  excellent  results. 

For  main  line  working  we  have  therefore  three  possi- 
bilities:— 

(a)  Duplex  Wheatstone  (Morse  code),  with  Creed  re- 
ception and  printing. 

(h)  Duplex  high-speed   (■5-unit  code). 

(c)  Duplex  multiplex  (5-unit  code). 

All  three  sy.stems  use  alphabetical  keyboard  perfora^ 
tors,  and  obtain  reception  in  printed  characters,  but 
the  first  and  second  differ  considerably  from  the  third. 
In  systems  (a)  and  (b)  all  tapes  have  to  follow  in  turn 
through  one  transmitter,  and  the  reception  is  all  on 
one  receiver  :  whereas  in  system  (c)  each  keyboard  has 
its  own  transmitter  through  which  the  respective  tapes 
pass  regularly,  and  practically  continuously,  without 
having  to  w-ait  their  turn  ;  while  the  reception  is  ob- 
tained on  an  equivalent  number  of  receiving  instru- 
ments of  the  page-printinfj  or  continuous  tape  types. 

The  various  successful  duplex  multiplex  systems 
using  the  five-unit  code  are  all  the  same  in  principle, 
and  differ  only  in  details,  chief  of  whicii  are  the  fol- 
lowing :  — 

(a)  The  allocation  of  the  five-unit  code  combinations 
to  the  various  symbols. 
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(6)  Type  of  reception,  tape-  or  puge-priiitiiig. 

(c)  Metliod  of  maintaining  "  unison." 

(d)  Method   of   driving  the  apparatus. 

Steps  have  already  been  taken  with  a  view  to  obtaining 
international  uniformity  in  the  allocation  of  five-unit 
code  combinations  to  the  various  letters  of  the  alphabet, 
Ac,  in  order  to  avoid  duplication  of  plant  and  its 
additional  cost  and  maintenance  charges. 

The  different  methods  of  maintaining  "  unison  "  are 
not  of  very  great  importance  so  long  as  they  are  effec- 
tive and  not  troublesome  to  maintain.  This  applies 
also  to  the  methods  of  driving  the  apparatus. 

The  type  of  reception  is,  however,  of  great  import- 
ance, as  it  involves  certain  variations  in  the  method  of 
operating,  in  the  design  and  constriiction  of  the  key- 
board perforators,   and  in  the  printing  mechanism. 

This  question  of  page-printing  versus  tape-printing 
is  an  old  one,  and  while  great  improvements  have  been 
made  from  lime  to  time  in  the  apparatus  for  page- 
printing,  it  is  still  not  sufficiently  satisfactory  to  war- 
rant its  general  adoption.  Continual  endeavours  are 
being  made  to  overcome  its  disadvantages,  and  in  time, 
nu  doubt,  it  will  justify  its  greater  first  cost  and  higher 
maintenance  charges. 

The  five-unit  equal-letter  code  has  the  very  great 
advantage  of  requiring  much  less  complicated  appara- 
tus, both  in  the  keyboard  perforators  and  in  the  receiv- 
ing mechanism,  than  that  required  for  the  unequal- 
letter  Morse  code;  and  when  required  for  use  as  a, 
direct  hand-signalling  system  it  is  far  more  easily 
learned  and  entails  much  less  manual  exertion  from 
the  operator  than  does  Morse  working.  Hence  we  may 
look  forward  to  a  further  extension  of  this  system,  to 
be  limited  only  by  the  economic  factor  of  maintenance 
compared  with  available  traffic.  Where  the  traffic  for 
disposal  does  not  warrant  the  cost  of  supplying  and 
maintaining  machine  telegraphs  capable  of  large  out- 
put, a  simpler  and  less  costly  type  of  machine  becomes 
necessary,  reaching  eventually  the  simple  telephone 
circuit  with  its  comparatively  low  first  cost,  low  main- 
tenance charges,  and  low  operator  costs,  for  dealing 
with  a  few  messages  per  hour. 


There  are  very  strong  and  notable  advocates  of  the 
liigh-speed  automatic  systeni,  as  compared  with  the 
duplex  multiplex,  but  experience  has  shown  that  the 
latter  is  generally  more  expeditious,  regular,  reliable, 
and  economical  for  dealing  with  ordinary  commercial 
and  private  telegrams;  while  the  former  is  particu- 
larly good  for  such  work  as  trans-Atlantic  cable  ser- 
vice, long-distance  wireless,  and  for  newspaper  work. 
These  fields  are,  however,  being  invaded  by  the  five-unit 
duplex  multiplex  systems,  and  time  alone  will  show 
whicli  system  possesses  the  particular  advantages 
which  result  in  ultimate  survival. 

Modern  multiplex  systems  are  possessed  of  very  great 
flexibiliOy.  Tlie  various  channels  of  communication 
which  they  furnish  need  not  all  be  placed  at  the  dis- 
posal of  two  terininal  offices,  but  can  be  readily  made 
available  for  the  service  of  other  offices  by  extension 
o'l  supplementary  circuits  according  to  the  requirements 
of  traffic.  It  is  permissible  to  anticipate  that  methods 
o:  temporarily  switching  these  channels  one  to  another, 
in  the  same  manner  as  telephone  trunk  lines,  may  be 
ileveloped,  and  that  much  of  the  labour  and  delay  in- 
volved in  the  reception  and  retransmission  of  telegrams 
at  intermediate  offices  may  thus  be  eliminated. 

Looking  still  further  forward,  we  may  consider  the 
possibility  of  an  entire  change  in  the  method  of  tele- 
graphy, in  which  perhaps  telegrams  may  not  be  dis- 
patched word  by  word,  hut  by  tlie  quasi-photographic 
means  already  sliown  to  be  practicable  for  the  trans- 
mission of  drawings  and  pictures.  Presumably  such 
messages  would  be  charged  for,  not  by  the  number  of 
words  they  contained,  but  by  the  area  of  paper  occupied 
by  the  telegram,  either  written  or  typed.  In  that  case 
the  received  telegram  would  be  more  or  less  a  facsimile 
of  the  original,  and  would  require  no  counting  of 
words  nor  corrections.  Such  a  system  would  simplify 
the  work  of  both  sending  and  receiving,  and  the  treat- 
ment of  telegraph  messages  would  become  almost  as 
simple  as  the  handling  of  a  letter  or  postc.trd.  At 
present  this  method  is  rather  slow,  complex,  and 
costly,  but  improvements  are  being  made  in  all  three 
directions. 
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The  past  twenty-five  years  have  seen  notable  advances 
ill  tlie  uses  of  electricity  for  the  treatment  of  disease. 
Great  progress  has  been  made  not  only  in  the  application 
of  new  methods  of  electrical  treatment,  but  in  the 
elucidation  of  the  changes  which  electricity  can  bring 
about  in  the  body.  Perhaps  the  most  striking  results 
which  have  been  obtained  in  recent  years  are  those 
derived  from  currents  which  oscillate  with  high  fre- 
quency, but  the  knowledge  which  has  been  gained  of  the 
changes  which  electricity  produces  in  the  tissues  and  the 
ways  in  which  they  are  brouglit  about  represents  the 
greatest  advance,  not  merely  in  the  past  twenty-five 
years,  but  in  the  entire  history  of  electro-therapeutics. 
The  acquisition  of  this  knowledge  has  had  far-reaching 
effects.  We  can  speak  with  some  degree  of  certainty  of 
the  mode  of  action  of  electricity  in  the  treatment  of 
disease.  Of  the  cases  which  resist  treatment  by  simpler 
methods  we  can  select  those  which  electricity  is  likely  to 
benefit,  and  can  speak  with  more  certainty  ot  the 
results  which  are  likely  to  follow.  The  outcome  of  this 
has  been  a  gradual  change  in  the  attitude  of  the  medical 
profession  towards  medical  electricity.  The  scepticism, 
not  to  say  contempt,  with  which  tlie  majority  oi  the 
teachers  of  medicine  regarded  electrical  treatment  is 
passing;  electro-therapy  is  now  a  recognised  branch  of 
medicine,  and  its  value  is  realised. 

Up  to  the  beginning  of  the  present  century  electrical 
treatment  was  mainly  empirical.  Physicians  prescribed 
it  for  patients  whom  they  could  not  cure,  without  any 


knowledge  of  the  likelihood  of  procuring  good  results 
from  it.  Hospital  patients  who  had  failed  to  obtain 
relief  in  other  departments  were  sent  finally  to 
the  electrical  department,  in  the  hope  that  they 
might  obtain  some  benefit  there.  The  faith  of 
the  public  in  treatment  by  electricity  was  respon- 
sible for  the  existence  of  charlatans,  and  electro- 
therapy fell  into  disrepute.  The  time  is  still  in 
the  memory  of  a  few  when  a  doctor  was  regarded  with 
suspicion  if  he  practised  electrical  treatment.  The  past 
twenty  vears  have  seen  a  marked  change.  A\  ith  the 
development  of  knowledge  of  the  method  of  action  of 
electricity  in  the  treatment  of  disease,  it  has  become 
possible  to  st!vte.  with  some  degree  of  certainty,  the 
iiuiladies  which  electrical  treatment  is  likely  to  benefit. 
Although  there  is  still  the  tendency  in  hospitals  to  pre- 
scribe electricity  for  any  kind  of  obstinate  or  incurable 
disease,  the  electrical  departments  can  show  a  far  better 
"  balance  sheet"  of  success  and  failure.  The  recogni- 
tion of  the  value  of  medical  electricity  was  consuminated 
in  1910.  when  the  University  of  Cambridge  established 
a  Diploma  in  this  subject  (and  in  radiology).  This 
niploma  in  Medical  Radiology  and  Rlectrology  is  the 
first  of  its  kind  that  has  been  instituted,  and  it  is  inter- 
esting to  note  that  Paris,  which  has  a  still  more  ancient 
University,  has  followed  the  example  of  Cambridge.  A 
complete  course  of  study  for  the  examination  for  this 
Diploma  has  been  organised  at  Cambri.lge  and  at  tJie 
>redical  Schools  of  I-ondoi)  and  other  Universities.     Be- 
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fore  this,  there  had  been  no  organised  course  of  study, 
and  those  who  wished  to  learn  medical  electrology  and 
radiology  had  to  acquire  their  knowledge  mainly' by 
their  own  efforts. 

The  estrication  of  medical  electricitj'  from  the  con- 
fusion of  unscientific  empiricism  may  be  said  to  have 
commenced  at  the  beginning  of  the  present  centurv  with 
the  publication,  between  1900  and  1903,  of  a  series  of 
masterly  researches  by  Dr.  Stephane  Leduc,  Professor 
at  the  Medical  School  of  Xantes,  on  the  principles  of  the 
migration  of  ions  and  their  practical  application  to  the 
living  body.  Leduc  demonstrated  the  possibility  of  the  in- 
troduction of  ions  through  the  skin  into  the  living  tissues 
by  means  of  the  constant  current,  and  showed  that  cer- 
tain diseases  could  be  treated  succes.sfully  by  this  means. 
He  explained  the  method  with  such  clarity  and  practised 
it  with  such  precision  that  doubts  were  dispelled,  and 
the  form  of  electrical  treatment  now  known  as  "  ionisa- 
tion  "  came  into  exist- 
ence and  has  since  been 
practised  with  great  suc- 
cess. The  advantage 
peculiar  to  the  introduc- 
tion of  ions  by  the  con- 
stant current  is  the 
thoroughness  and  uni- 
formity with  which  they 
are  introduced.  If  a 
solution  containing  ions 
is  placed  in  contact  with 
the  skin,  the  ions  do  not 
diffuse  through  the  latter, 
while  the  diffusion  into 
the  skin  is  extremely  slow. 
But  when  the  current  is 
made  to  pass  through  the 
solution  into  the  body, 
the  ions  migrate  through 
the  skin  and  below  it. 
Every  portion  of  the 
tissue,  however  minute, 
in  fact,  every  cell,  is  per- 
meated with  ions.  If  a 
solution  containing  ions 
is  injected  from  a  syringe 
it  forri'S  a  local 
"  puddle,"  which  is 
quickly  absorbed  into  the 

circulation.  If  the  solution  is  taken  by  mouth,  it  is 
distributed  to  every  part  of  the- body.  Some  examples 
may  be  given  of  treatment  of  disease  by  ionisation. 
Ulcers,  sinuses,  and  cavities  infected  by  pus-forming  bac- 
teria will  often  fail  to  heal  when  antiseptics  are  placed  on 
the  surface  or  into  the  cavities.  Bacteria  which  lie  be- 
low the  surface  are  not  reached  by  the  chemical  intended 
to  destroy  them.  But  ions  of  zinc,  which  possess  strong 
germicidal  powers,  can  be  made  to  migrate  below  the 
surface  by  means  of  the  current.  They  destroy  the  bac- 
teria, and  healing  takes  place.  Rodent  ulcer,  which  is 
a  peculiar  form  of  malignant  disease  of  the  skin,  can,  in 
some  cases,  be  destroyed  by  means  of  zinc  ions.  By 
means  of  the  current,  the  ions  can  be  made  to  permeate 
every  cell  of  the  malignant  tissue  and  destroy  it;  the 
deal  tissue  separates,  and  licaling  takes  place. 

There  is  another  peculiar  form  of  malignant  ulcer 
which  attacks  the  cornea  of  the  eye  and,  if  unchecked, 
spreads  over  the  entire  surface,  and  causes  perforation 
It  is  most  difficult  to  treat  by  other  methods,  but  can 
usually  be  healed  by  the  method  of  zinc  ionisation. 

In  addition  to  liis  exhaustive  investigation  of  ionisa- 
tion by  zinc.  Leduc  made  a  careful  study  of  chlorine 
ions  and  s,alicylic  ions.  Chlorine  ions  possess  the  power, 
when  introduced  b}-  the  current  into  scar  tissue,  of 
softening  the  latter  and  loosening  the  adhesions  which 
it  causes  and  restorinsr  mobility.  Salicylic  ions  have  the 
power  of  relieving  pain  in  many  forms  of  neuritis. 
Many  other  ions  are  used  now  in  electro- therapeutics. 
and  possess  special  healinpr  properties  when  introduced 
bv  the  current.      Treatment   by   ionisation  was  widely 
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practised  during  the  late  war,  and  the  value,  not  only 
of  this  form,  but  of  other  forms  of  electrical  treatment, 
was  shown  incontestably  to  those  who  were  inclined  to 
be  sceptical  as  to  the  powers  of  electro-therapeutics. 

The  constant  current  is  now  frequently  used  for  the 
destruction  of  diseased  or  abnormal  tissue.  The 
destruction  is  not  due  to  any  mysterious  power  of  elfec- 
tricity.  As  a  conductor  of  electricity,  the  body  behaves 
u.<  an  electrolyte,  and  when  a  current  is  passed  through 
it  by  way  of  metal  electrodes  placed  in  contact  with  the 
moistened  tissue,  new  chemicals  are  formed  around  the 
electrodes.  These  chemicals  pos.sess  caustic  pro]ierties 
and  will  destroy  the  tissue  in  the  vicinity.  If  ready- 
made  caustics  are  used,  they  act  only  on  the  surface,  and 
the  destruction  cannot  be  confined  to  the  desired  region. 
But  if  the  constant  current  is  used,  the  caustic  chemicals 
are  made  to  appear  in  the  exact  spot  desired,  and  their 
Amount  can  be  accurately  controlled.  If  thAjl^^iiifi^Qtles 
have  the  form  of  needles, 
tlie  caustic  action  can  be 
produced  below  the  sur- 
fiu:e.  This  method  has 
many  useful  applications. 
If  11  n  eyelash  grows  on 
the  under  surface  of  the 
lid,  thereby  causing  in- 
tense irritation,  a  fine 
l>latinum  needle  can  be 
inserted  into  the  hair 
follicle  and  connected  to 
the  negative  pole  of  a  bat- 
tery. A  minute  Qufi^t 
is  made  to  flow,  caustic 
soda  is  formed  from  the 
tissue  ions  in  just  suffi- 
cient amount  to  destroy 
the  root  of  the  hair,  and 
the  latter  can  be  lifted 
out.  The  same  principle 
is  applied  in  a  method 
used  with  succe.ss  by  Dr. 
Axel  Reyn.  of  Copen- 
hagen .  for  the  destruction 
of  lupus  of  the  mucous 
membranes.  ; 

There  are  many  other 
methods  of  applying 
electricuy  for  the  treat- 
ment of  disease — some  of  them  old,  others  rela- 
tively modern.  Static  electricity  has  been  used  in 
medicine  for  170  years,  and  it  is  doubtful  whether 
any  form  of  treatment  has  been  as.sociated  with  more 
charlatanism.  But  it  possesses  undoubted  therapeutic 
value  when  applied  in  the  right  way  to  the  right 
maladies.  Brush  discharges  from  powerful  static 
macliines  (the  ao-cdlled  "  static  breeze  ")  have  long  been 
used  for  the  treatment  of  general  debility,  with  success 
in  some  cases,  witli  failure  in  others.  It  is  now  known 
that  the  main  effect  of  the  static  breeze  is  an  elevation 
of  the  blood  pressure.  When  directed  on  the  surface  of 
the  body,  it  produces  a  reddening  of  the  skin  and  a 
strong  stimulation  of  the  sensory  nerve  endings  in  the 
latter.  These  effects  persist  for  some  hours.  A  rise  of 
l)lood  pressiire  is  the  physiological  sequel  of  the  stimula- 
tion of  the  sensory  nerve  endings  in  the  skin.  If,  there- 
fire.  the  patient  has  a  low  blood  pressure,  treatment  by 
the  static  breeze  is  indicated,  and  the  symptoms  whicii 
accompany  it  will  disappear.  On  the  other  hand,  if  the 
patient's  blood  pressure  is  high,  the  static  breeze  is  more 
likely  to  aggravate  the  symptoms.  During  the  late  war 
electrical  treatment  was  often  sought  for  neurasthenia. 
The  blood  pressure  in  this  disease  is  usually  lower  than 
normal,  and  the  static  breeze  gave  the  most  benefit. 

High-potential  discharges  from  a  wire  brush  or 
through  the  so-called  vacuum  electrodes  will  often  heal 
sluggish  infected  ulcers.  This  is  due  to  the  formation, 
by  the  dischar;^e,  of  ozone  and  oxides  of  nitrogen  from 
the  atmospheric  gases.  These  have  powerful  germicidal 
action.     The  stimulation  of  the  sensory  nerves  is  followed 
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by  the  dilation  of  the  vessels  supplying  the  region  of 
the  ulcer,  and  healing  is  aided  by  the  influx  of  a  larger 
supply  of  blood.  The  administration  of  sparks  from 
the  static  machine,  or  the  application  of  the  so-called 
static  wave  current,  causes  sudden  violent  twitches  of 
the  muscles.  If  there  are  adhesions  in  tlie  region  of  the 
muscles  and  pain  Is  caused  by  movements  which  require 
the  action  of  these  muscles,  this  form  t){  electrical  treat- 
ment will  loosen  the  adhesions  and  restore  free,  painless 
iiiovement.  Long-standing  lumbago  is  often  relieved  by 
this  treatment.  The  sudden  tugs  of  the  muscles  produced 
by  the  electrical  discharge  are  readily  borne  if  applied 
correctly,  whereas  slow  .  contraction  produced  by  other 
methods  would  cause  intolerable  pain. 

The  last  ten  years  have  seen  great  progress  in  the 
medical  uses  of  high-frequency  currents.  The  physio- 
logical and  therapeutic  properties  of  these  currents  were 
carefully  investigated  during  the  closing  decade  of  last 
century  by  that  distinguished  pioneer,  d'Arsonval,  Pro- 
fessor at  the  College  de  France,  Paris.  Their  juethod 
of  action  was,  at  first,  not  understood,  and  unscientific 
persons  used  theiu  for  all  kinds  of  obstinate  maladies. 
After  a  few  years,  the  saying  :  '"  la  haute  fre(|uence  est 
\%  haute  finance,"  expressed  the  opinion  of  the  medical 
profession  in  France  regarding  treatment  by  higii- 
frequency  currents.  During  the  eiirly  years  of  tlie  pre- 
sent century  it  was  shown  by  German  workers  that  these 
currents  were  able  to  raise  the  temperature  of  the  parts 
of  the  body  which  they  traversed,  and  that  the  heat  would 
become  intense  and  even  intolerable  if  the  oscillations 
were  sustained  and  the  sti'ength  of  the  current  sufficiently 
great,  viz.,  two  or  three  amperes.  The  apparatus  which 
had- previously  l)een  used  for  medical  purposes  provided 
weak  currents  of  unsustained  oscillation,  and  these  pro- 
duced no  sensation  in  the  body,  ur,  at  most,  trivial 
warmth.  It  was  gradually  established  that  the  produc- 
tion of  heat  was  the  essential  action  of  higli-frec|uency 
currents  in  the  treatment  of  disease.  Heating  of  the 
body  by  high-frequency  currents  differs  in  one  essential 
particular  from  all  other  methods  of  heating:  tlie  heat 
is  actually  generated  inside  the  body  along  the  path  of 
the  current,  whereas  in  the  other  methods  the  heat  is 
supplied  "  ready  made,"  and  has  to  penetrate  from  the 
exterior.  But  as  the  tissues  ai'c  very  bad  conductors, 
tlie  heat  does  not  spread  below  the  .skin.  In  other  words, 
■surface  heating  is  produced,  while,  by  tlie  high-frequency 
currents,  deep  heating  is  produced.  Machines  capable 
of  yielding  currents  of  high  amperage  and  sustained 
oscillation  are  now  used,  and  in  recognition  of  the  all- 
important  action  of  high-frequency  currents,  the  treat- 
ment is  now  known  as  diafhrrniii. 

Diathermy  is  a  valuable  metliod  of  treatment  of  new 
growths — both  innocent  and  malignant.  By  adopting  a 
suitable  technique,  the  temperature  of  the  growth  can 
be  raised  en  masse  until  it  undergoes  heat  coagulation. 
It  gradually  separates,  and  tlie  residual  space  is  (quickly 
filled  with  healthy  ti.ssue,  and  healing  is  rapid.  In  tlii-i 
method  of  treatment  there  is  no  cutting  or  scraping  or 
bleeding  or  the  attendant  risk  of  dissemination  of  tlie 
growth.  The  effects  on  the  patient  are  surprisingly 
small.  There  is  no  shock  after  the  diathermy,  and  even 
if  the  operation  is  extensive,  the  jiadent  is  able  to  sit 
up  or  leave  lied  on  tlie  dav  after,  and  can  usually  leave 
hospital  in  two  or  three  days.  Diathermy  was  intro- 
duced into  England  in  1909  by  tlie  late  Dr.  Lewis  Jones, 
and  the  first  o]ierations  were  performed  in  the  Elec- 
trical Department  (if  St.  Bartholomew's  Hospital. 
At  first  tlie  tiMideiicv  w;\<  to  reserve  diathermy  for  the 
treatment  of  uirowtlis  which  were  too  advanced  for  sur- 
gical removal.  Even  in  these  cases  the  patients  were 
made  comfortable,  and  life  was  cunsiderablv  prolonged. 
In  more  recent  years,  cases  regarded  as  operable  have  been 
treated,  and  still  better  results  have  been  olitained.  If 
early  cases  are  treated,  we  may  he  able  to  produce  cures. 
For  those  verv  intractable  papillomata  which  grow  in 
the  interior  of  the  bladder,  diatherniv  is  now  recoenised 
as  the  method  of  treatment  jyar  ea-cellevce.  Bleeding  is 
stopped,  the  growths  are  destroyed,  and  do  not  recur. 
The  non-surgical  uses  of  diatherniv,  while  less  dramatic, 


are  none  the  less  effective.  The  therapeutic  effect*  of 
heat  have  been  known  for  centuries.  The»e  have  been 
the  effects  of  surface  iieating,  but  deep  heating  can  prr>- 
duce  results  which  surface  heating  is  unable  to  effect. 

From  the  foregoing  brief  sketch  it  will  be  realised  that 
electricity  owes  its  therapeutic  value  to  its  power  of  pro- 
ducing definite  chemical,  thermal,  or  mechanical  effects 
in  the  tissues,  and  that  cure  is  the  result,  direct  or  in- 
direct, of  the.se  effects.  The  establishment  of  this  truth 
represents  the  work  of  the  past  twenty  years,  and  has 
opened  out  a,  new  era  for  electro-therapy  as  a  scientific 
branch  of  medicine.  But  much  still  remains  to  Ije 
done.  The  links  which  connect  the  immediate  changes 
produced  by  electricity  in  the  ti.ssues  with  the  ultimate 
therapeutic  effects  are  in  many  cases  obscure  or  unknown. 
We  are  ignorant  of  the  way  in  which  the  constant  cur- 
rent procures  relief  in  disease  of'organs  which  lie  deeply. 
beyond  the  range  of  effective  penetration  of  ions  from  the 
exterior.  There  is  a  migration  of  the  tissue  ions,  but 
we  do  not  know  what  relation  it  has  to  the  cure  obtained 
in  some  cases,  or  why  failure  attends  similar  treatment 
in  apparentl}*  similar  cases.  Sinusoidal  and  faradic 
currents  possess  therapeutic  powers,  but  beyond  the  fact 
that  they  stimulate  muscles  and  nerves,  there  is  little 
known  of  the  series  of  cliaiiges  which  connect  the  stimu- 
lation with  the  therapeutic  effects.  The  solution  of 
these  and  other  problems  will  be  aided  by  the  study  of 
the  physiological  action  of  electricity  on  the  living  tissues 
in  health.  Pharmacology,  the  study  of  the  action  of 
drugs  on  the  body  in  health,  is  necessary  for  the  intelli- 
gent use  of  dru<i:s  in  disease.  So  also  is  the  study  of  the 
action  of  electricity  on  the  normal  body  necessary  for  the 
intelligent  use  of  electricity  in  disease.  Much  physio- 
logical research  has  been  done  on  excised  muscles  and 
nerves,  but  what  is  wanted  is  further  investigation 
r.nder  the  different  conditions  of  tiie  intact  body.  Tlie 
future  should  see  the  physiologist  working  in  conjunc- 
tion with  the  practitioner  of  electro-therapy.  The  help 
of  the  physicist  is  becoming  more  and  more  necessary  for 
the  elucidation  of  the  problems  connected  with  the 
physics  and  electro-technics  of  medical  electricity.  Team 
work  by  the  medical  electrologist.  the  physiologist,  and 
the  physicist  would  do  much  to  unravel  the  problems  of 
medical  electricity,  and  to  benefit  suffering  humanity. 

The  next  few  years  will  see  a  widening  of  the  field  of 
electro-therapy,  a  much  more  general  adoption  of  elec- 
trical treatment  by  the  medical  profession,  and  the  entry 
of  a  much  larger  number  of  medical  men  into  the  field 
of  medical  electricity.  They  will  see  the  establishment 
in  the  hospitals  of  departments  devoted  entirely  to  elec- 
trical treatment.  At  present  some  hospitals  do  not 
possess  electrical  departments,  wdiile  in  pthers  the  custom 
i5  to  practise  medical  electricity  in  the  same  department 
with  radiology  or  other  branches  of  physio-therapy. 

Each  of  these  subjects  is  large  enough  for  the  complete 
attention  of  a  single  head  of  a  ihqiartment.  especially 
if  a  medical  school  is  attached  to  the  hospital:  and  if 
they  are  united  in  a  single  department,  one  of  them 
receives  the  chief  attention,  so  far  as  original  investiga- 
tion is  concerned,  while  the  other  remains  stationary. 

This  brief  sketch  would  not  lie  complete  with- 
out paying  a  triliute  to  the  memory  of  one  whose  labours 
were  almost  entirely  resimnsible  for  the  advance  in  this 
country.  The  late  Dr.  Lewis  Jones.  England's  greatest 
medical  electrologist,  was  given  charge  of  the  Electrical 
Department  of  St.  Bartholomew's  Haspital  in  1890.  at  a 
time  wlien  medical  electricity  was  almtKst  entirely 
neglected  by  the  profession.  .\n  able  (ilivsician  ami 
neurologist,  he  gradually  separated  the  maladies  which 
could  he  benefited  by  electricity,  and  out  of  chaos  and 
confusion  lie  established  order.  He  showed  how  the 
treatment  should  be  applied,  and  cxplaiiieil  how  it  acfeii. 
lonisation,  iliatliermy,  and  di.iL'iUKsis  by  condenser  dis 
.barges  were  introduced  into  this  country  by  him.  and 
were  first  Practised  in  his  department  at  St.  Bartholo- 
mew's. The  therapeutic  value  of  sinusoidal  lurreiits 
was  established  by  him.  His  death,  in  l!>ll!.  was  un- 
timely, but  his  work  had  laid  the  foundation  on  which 
is  being  reared  a  British  School  of  Medical  Electrology. 
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SOME     CONSIDERATIONS    CONCERNING     CABLES. 


By     B.    WELBOURN,     M  l.E.E. 


The  premier  position  that  has  been  taken  by  this  country 
in  the  manufacture  of  insulated  cables  is  traceable  to 
several  causes.  We  were  the  pioneers  in  submarine 
telegraph  cables,  and  their  satisfactory  working  gave  our 
ergineers  a  tirm  belief  in  their  ability  to  jn-oduce  cables 
for  all  purposes  as  and  when  they  were  demanded. 
-Again,  the  Board  of  Trade  and  general  public  feeling 
were  opposed  to  the  use  of  overhead  wires  for  the  distri- 
bution of  electrical  energy  for  many  years  after  electric 
lighting  and  other  schemes  were  being  adopted.  This 
attitude  naturally  fostered  the  development  of  insulated 
cables  for  power  purposes,  until  they  have  reached  the 
high  state  which  prevails  to-day.  On  the  telephone  and 
telegraph  side,  progress  has  been  no  less  marked,  especi- 
ally with  multiple  twin  transmission  cables. 

In  the  first  ten  years  of  electricity  supply,  under- 
ground cables  were  usually  insulated  with  gutta-percha 
or  rubber,  and  these  in 
turn  were  supplemented  by 
vulcanised  bitumen  and  bj 
impregnated  paper,  while 
some  interesting  e.xamples 
of  bare  copper  strip  in  con- 
duit systems  still  survive. 
For  interior  wiring,  rubber- 
insulated  cables  have  been, 
and  still  are,  chiefly  em- 
ployed, although  many  ex- 
amples of  the  successful  use 
of  paper-insulated  cables 
are  to  be  found. 

Practice  in  underground 
power  cable  work  has  now 
crystallised  to  the  extent  (1) 
that  the  use  of  vulcanised 
bitumen  cables  is  chiefly 
confined  to  collieries,  and 
(2)  that  paper-insulated 
cable  is  used  for  all  voltages 
of  3,000  and  upwards  and, 
on  new  schemes,  is  usually 
employed  for  all  pressures. 
The  paper-insulated  lead- 
sheathed  cable  was  first 
made  available  in  this  coun- 
try in  1890-91  through  the 
enterprise    of    the    Brothers  riwia  by] 

Atherton,  at  Prescot,  and  it 
has  since  been  adopted  ex- 
tensively   in    all    countries. 

In  this  country  it  received  a  great  fi]li|i  tinnu;^ 
Ferranti's  enterprise  in  building  the  well-known  11,000- 
volt  concentric  Deptford  to  London  cable;  this  was 
supplemented  in  1896  by  a  lead-sheathed  paper-insulated 
cable  supplied  by  the  B.I.W.  Co.,  wliich  has  been  in 
continuous  use  ever  since. 

The  next  important  move  came  in  1905,  when  the  New- 
castle Electric  Supply  Co.,  on  Mr.  C.  H.  Merz's  advice, 
decided  to  install  an  extensive  transmission  system  of 
20,000-volt,  .'i-core  cables.  The  satisfactory  experience 
with  these  paved  the  way  for  the  development  of  .'j-core 
cables  to  work  at  33,000  volts  between  phases,  and  one 
can  confidently  say  that  these  are  so  successful  that  3-core 
cables  for  hijrher  working  voltapps  will  he  available  when 
the  need  for  them  arises.  The  use  of  overh(>ad  trans- 
mission lines  with  3-phase  voltages  of  00.000  V  and 
110.000  V  will  brintr  a  demand  for  cables  for  negotiating 
railway  and  Post  Office  crossings,  <fec.  The  latter  pres- 
sure certainly  sugirests  single-core  cables,  and  there  can 
bo  no  doubt  that  they  can  be  used  on  earthed-neutral 
sjstems  in  short  leii|.'tlis.  The  use  of  sintrle-core  high- 
voltage  cables  in  \<>n<:  lengtlis  has  not  been  favourably 
regarded  in  this  country  because  of  the  inherent  diffi- 
culties; and   the  experiences  lately   reported    from   the 


th 


i)uu)]ieaii  t'ontineut  are  not  likely  to  encourage  engi- 
1  ccr.s  to  ■'  look  for  trouble  "  here  at  any  early  date. 

It  is  not,  perhaps,  too  much  to  claim  that  the 
reliability  of  cables  has  been  the  backbone  of  electri- 
city supply  in  Great  Britain  in  that  they  tided  over  the 
situation  at  one  period  when  extensive  scrapping  and  re- 
newals of  generating  plant  were  in  progress.  This 
reliability  of  the  mains  systems  has,  in  general,  been  due 
to  various  causes:  — 

1.  Good  cables,  particularly  those  with  paper  in- 
sulation. 

2.  Careful  design  and  workmanship  on  joints  and 
tlie  use  of  expansion  joints  in  subsidence  areas. 

.'^.  Great  attention  to  the  details  of  laying  and  stibse- 
tjuent  maintenance. 

4.   The  gradual  elimination  of  the  practice  of  install- 
ing d.c.  networks  and  the  increasing  use  of  a.c.  distri- 
bution / —    particularly      3- 
phase,  4-wire. 

5.  The  care  taken  not  to 
overload  tlie  .cables,  and 
thus  to  restrict  the  working 
temperature  of  safe  limits. 

6.  The  study  and  appli- 
cation of  the  measures 
which  are  required  to  pre- 
vent electrolysis  of  the  lead 
sheathing  of  cables  from 
stray  currents. 

7.  The  use  of  armoured 
cables  laid  directly  in  the 
earth,  wherever  practicable, 
and  as  far  as  possible  the 
elimination  of  cables  drawn 
into  ducts. 

8.  The  design  and  appli- 
cation of  automatic  appara- 
tus for  the  instantaneous 
elimination  of  faults  be- 
tween phases  and  to  earth 
on  high-voltage  cables. 

9.  The  increasing  atten- 
tion paid  to  keeping  down 
dielectric  losses  to  low 
values  over  the  whole  work- 
ing temperature  range  oi 
liigh  voltage  cables. 

10.  The  fact  that  nearly 
all  engineers  have  adopted 
the      dielectric      thicknesses 

wliirh  have  been  published  by  the  British  Engineering 
Standards  Association  from  time  to  time  and  have  not 
been  misled  by  statements  of  foreign  origin  as  to  the 
thinner  dielectric  thicknesses  which  might  be  used.  In 
the  current  phrase,  British  engineers  have  preferred 
■'  Safety  first." 

As  evidence  of  the  reliability  of  networks — especially 
a.c.  networks — which  have  been  properly  designed  and 
constructed,  it  can  be  stated  with  certainty  that  one  a.c. 
sjstem,  laid  down  20  years  ago,  has  never  had  a  fault  on 
il,  and  anotiier,  of  about  the  same  age,  has  only  had  two 
faults,  both  of  which  were  due  to  mechanical  failures  at 
a  railway  crossing. 

In  a<ldltion,  it  is  well  known  that  the  most  progressive 
cable  manufacturers  in  this  country  have  been  constantly 
engaged  in  working  out  improvements,  many  of  which 
have  already  been  ad.opted  in  current  practice  Their 
individual  work  is  being  supplemented  by  the  research 
into  the  heating  of  buried  cables,  which  is  being  con- 
fliicted  by  the  Electrical  Research  Association,  whose  first 
report  was  published  in  the  Journal,  I.E.E.,  Vol.  59, 
Xo.  298,  I'V'bruary,  1921,  and  fully  discussed. 
Havinrf  thus  briefly  stated  the  present  satisfactory 
technical  position  and  the  causes  that  have  led  up  to  it. 
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we  are  now  at  liberty  to  adopt  the  Editors'  motto  for  this 
Special  Number  and  "  Look  Forward."  What  are  we 
t,  look  forward  to?  How  soon  will  the  present  post-war 
bad  trade  period  pass  away  and  make  increasing 
demands  on  our  electricity  supply  authorities/  When 
it  does,  will  they  be  ready  with  plant  and  mains,  and 
will  the  money  market  provide  the  wherewithal? 

One  hopeful  sign  is  that  it  is  the  conuuon  experience 
of  the  supply  authorities  that  there  is  no  indication  of 
suspension  of  the  demand  for  new  electric  lighting  con- 
sumers to  be  connected  up.  One  authority  is  connect- 
ing up  regularly  at  the  rate  of  170  new  consumers  per 
week,  and  the  laying  of  a  new  distributor  cable  brings 
in  fresh  applications  by  the  handful.  The  main  reason 
for  optimism,  however,  is  not  to  be  found  in  our  own 
country,  but  in  other  countries,  such  as  Holland,  France, 
Canada^  the  U.S.A.,  &c.,  &c..  where  it  seems  impossible 
to  keep  abreast  of  the  demands.  Without  going  into 
many  wearisome  statistics,  let  us  consider  the  foHowina 
few  facts.  In  California,  which  has  a  population  of 
only  3,426,536,  the  number  of  consumers  was  843,011  at 
the  end  of  1921,  with  a  connected  load  of  2,959,413  h.p. 
The  total  Investment  of  the  supply  authorities  was 
.$448,669,330  (say,  £100,000,000  sterling),  and  the  sales 
were  2,662,653,511  kilowatt-hours,  or  777  kW-hours  per 
head  of  population,  i.e..  abovit  five  times  greater  than 
the  corresponding  figure  for  London  and  Greater 
London,  including  the  kW-hours  used  for  transportation 
service.  In  Chicago,  with  a  population  of  2.700.000, 
the  total  kW-hours  in  1921  were  1.928.271,940,  or  714 
per  head,  while  the  number  of  new  consumers  added  in 
1921  alone  was  62,287.  In  Toronto,  with  a  population 
of  400,000,  the  number  of  consumers  has  increased  in  the 
last  10  years  from  12,000  to  80,000.  As  the  number  of 
water  services  in  that  city  is  110,000,  that  figure  prob- 
ably represents  the  possible  number  of  consumers  before 
saturation  is  attained.  Similar  figures  could  be  pro- 
duced for  New  York.  Boston.  Montreal,  itc,  &c.,  and 
from  them  all  it  would  seem  that  electrical  engineers  in 
our  country  can  look  forward  to  a  boom  at  no  very  dis- 
tant date.  The  plain  fact  of  the  matter  is  tliat  electri- 
city has  become  a  daily  necessity  in  some  other  countries 
and  is  rapidly  becoming  so  here.  What  we  need  to  do  is 
to  develop  the  "  electrical  habit  '  and  to  cater  for  it.  In 
addition,  there  is  coming  to  our  aid  the  general  recog- 
nition of  the  wasteful  methods  by  which  we  are  using  up 
our  chief  natural  and  irreplaceable  asset — coal — and 
impati^ce  with  the  pollution  of  our  atmosphere,  with 
the  consequent  destruction  of  our  health  and  our  build- 
ings, &c.  In  fact,  conservation  of  coal  is  as  neces- 
sary to  our  national  well-being  as  pure  air  is  to  the 
health  of  our  densely-populated  country. 

Let  us  assume,  then,  that  a  better  time  is  coming  and 
that  the  demands  on  the  electricity  supply  stations  will 
be  comparable  with  those  already  mentioned.  How  will 
the  situation  be  dealt  with  ?  The  gas  interests  are 
deeply  entrenched  in  this  country,  and  they  possess 
ample  funds,  for  the  most  part,  with  which  to  put  up  a 
big  fight  if  necessary.  Why  fight,  however!  Would  it 
not  be  possible  for  the  electricity  interests  to  do  as  they 
have  done  to  a  considerable  extent  in  Holland,  America, 
and  Canada,  and  recognise  that  the  gas  people  can 
handle  a  good  deal  of  the  long-hour  heating  load?  The 
electrical  interests  will  have  their  hands  full  with  the 
rapidly-developing  industrial  power  loads,  electric 
lighting  and  domestic  \itility  loads  while  they  are  wait- 
ing for  the  slow  but  sure  conversion  of  the  railway  com- 
panies to  suburban  and  main-line  electrification. 

How  are  the  dense  loads  of  the  future  to  be  catered 
for,  bearing  in  mind  that  in  many  of  our  towns  the 
streets  are  narrow  and  tortuous  and  are  already  con- 
gested with  gas  and  water  pipes,  electric  cables,  sewers, 
Ac.  ?  The  problem  can  be  considered  from  various 
points  of  view,  includiiisr  transmission  and  distribution. 

1.  In  country  di,<itricts,  overhead  transmission  at 
66,000  or  110,000  volts  will  be  employed,  and  will  pro- 
bably suffice  for  the  distances  over  which  trunk  lines  will 
be  economical,  although  150.000  volts  or  higlier  may 
become  practicable  as  our  atmosphere  becomes  cleaner. 


2.  Inter-urban  supplies  will  probably  b©  given  by 
undergrojind  cables  at  the  highest  economical  voltage  for 
which  cables  can  be  built. 

3.  The  pressures  at  domebtic  consumers'  terniinaLs  are 
not  likely  to  bo  raised  above  the  present  250-volt  limit. 

4.  Extra  room  will  be  required  in  the  streets  of  towns 
for  cables.  The  difficulty  of  finding  sufficient  space  for 
tliem  in  the  streets  of  many  of  our  cities  is  already  well- 
nigh  insuperable.  It  seems  obvious,  then,  that  diSerent 
methods  will  have  to  be  employed,  and  it  seems  worth 
while  to  examine  what  can  be  done  with  cables. 

A.  There  will  probably  he  two  distribution  voltages:  — 
(a)  33,000  or  44,000  volts  for  some  years  to  come, 

with  the  hope  that  some  higher-voltage  cables  will 

ultimately  be  available  for  general  use. 
(6)  A  subsidiary  pressure  at  the  generator  voltage, 

which  will  thus  avoid  in  part  the  use  of  step-up 

transformers. 
The  main  33,000-V,  4c.,  cables  will  preferably  be  run 
as  ring  mains  to  connect  sub-stations  together,  and  they 
will  be  controlled  by  instantaneous  automatic  protective 
apparatus.  The  subsidiary  mains  will  be  worked  at 
3,000,  5,000,  6,000  or  11,000  volts,  and  will  form  local 
rings  or  direct  supplies.  It  seems  to  be  evident  that 
there  must  be  a  reversion  to  a  modified  form  of  the  old 
house-to-house  idea,  with  frequent  transformers. 

B.  Where  the  loads  are  dense,  it  will  not  be  practic- 
able to  multiply  low-voltage  distributor  cables,  and  it 
seems  to  follow  that  fewer  cables  at  one  of  the  subsidiary 
pressures  mentioned  in  A  (b)  above  will  be  used,  and 
tliat  the  use  of  low-voltage  cables  will  be  reserved  for 
short-distance  work,  for  suburban  streets,  itc. 

Under  our  conditions,  it  seems  to  lie  inevitable  that 
a.c.  must  largely  displace  d.c.  distribution,  especially 
as  the  loads  increase. 

C.  Where  and  how  is  street-space  to  be  found  for  the 
cables  and  what  type  of  cable  is  to  be  used  ? 

In  country  districts  and  in  suburban  streets,  it  has 
been  well  established  that  a  properly  armoured  cable 
laid  directly  in  the  earth  gives  the  best  all-round  results, 
hut  this  type  is  not  always  suitable  for  use  in  congested 
streets.  The  time  is  already  with  us  in  many  streets 
when  cables  can  no  longer  be  laid  amid  the  existing  maze 
of  pipes,  vtc.  and  tliey  cannot  be  laid  beneath  them 
because  of  the  need  of  accessibility.  The  situation  needs 
vision,  courage  and  bold  measures.  In  one  town,  in 
which  the  municipality  owns  and  operates  the  electri- 
city, tramways,  water  and  gas  undertakings,  a  large 
culvert  has  been  constructed  under  the  main  street  to 
contain  all  the  chief  cables  and  pipes.  A  similar  scheme 
is  suggested  as  being  suitable  in  many  other  towns,  and 
although  the  expense  is  no  doubt  great,  it  will  become 
greater  the  longer  it  is  postponed.  Here  is  a  chance 
for  the  electric  supply  industry  to  help  in  giving  really 
useful  work  to  the  unemployed.  The  heat  from  the 
cables  would  have  to  be  crot  rid  of.  and  some  experi- 
mental work  would  be  needed  to  settle  liow  far  this  could 
be  done  by  ventifating  shafts  and  how  far  it  would  be 
necessary  to  circulate  air  by  motor-driven  fans.  The 
whole  problem  needs  "  ventilation,"  and  perhaps  the 
F.ditors  will  invite  discussion  on  it. 

Mention  was  made  earlier  of  33,000-volt,  Ac,  trans- 
mission cables,  and  there  may  be  those  who  are  nervous 
of  emplovinsr  them  after  having  experience  only  of  cables 
up  to  11,000  volts.  In  the  first  place,  there  have  been 
manv  years  of  altogether  satisfactory  experience  with 
20.000-volt.  3-core  cables.  Experience  with  33,000-V 
cables  hajs  not  been  so  considerable,  but  there  is  every 
reason  to  believe  that  those  in  use  are  provinsr  reliable, 
while  switchgear  manufacturers  have  standardised  their 
designs  for  that  voltage.  In  fact,  the  switchgear  situa- 
tion seems  to  be  the  chief  difficulty  in  the  adoption  of 
44,000-volt  ■'^-cnre  caliles,  which  some  manufacturers  now 
consider  to  be  feasible.  A  verv  satisfactory  feature  in 
the  production  of  hiirh-voltage  cables  in  this  countrv  has 
been  the  attention  which  has  been  paid  to  the  reduction 
of  dielectric  loss  to  values  which  are  nearlv  neglicible. 
This  ausrurs  well  for  the  development  of  higher- voltage 
pables  in  the  future,  as  there  can  be  little  room  for  doubt 
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that  high  diielectric  loss  and  self-destruction  uf  the  cable 
are  synonymous  terms.  As  illustrating  the  •Irad  that 
this  country  possesses  in  the  manufacture  of  .'53,000-V 
cables,  it  may  be  stated,  from  information  just  to  h.ind 
from  America.,  that  such  cable  is  now  being  produced  and 
sold  there  under  a  guarantt'e  for  the  power  factor'of  the 
dielectric  losses  which  is  100  per  cent,  higher  than  has 
been  reali.^ed  here  on  a  large  commercial  scale. 

The  thermal  resistance  of  paper-insulated  cables  has 
been  brought  into  much  prominence  by  the  values  pub- 
lished in  the  B.E.A.I.K.A.  Report,  already  mentioned. 
The  values  obtained  for  so-called  20,000-Y  cables  showed 
a  high  degree  of  excellence. 

'  Emphasis  is  laid  on  these  features  of  modern  three- 
core  cables  to  bring  out  the  point  that  they  are  very 
reliable,  when  properly  installed,  and  that  there  is, 
therefore,  much  less  need  now  to  lay  sp.nre  cables  in  tlie 
interest  of  "  security  of  supply  "  than  there  was  in  the 
earlier  period  of  electricity  supply.  The  cable  makers 
are  thtis  contributing  their  quota  to  the  development  of 
the  supply  business  and  are  making  it  possible  for  the 
authorities  to  use  the  minimum  amount  of  street  .space. 

Much  interest  has  been  felt  in  the  tendency  in  some 
other  countries  to  use  single-conductor  cables  for  high'- 
•voltage  transmission  work  over  long  distances,  but,  iti 
view  of  the  information  that  has  reached  this  country 
about  tlie  resultinjr  troubles,  it  does  not  seem  likely  that 
the  practice  will  be  adopted  here  until  the  technical 
problems  have  been  more  fully  investigated  and  until  it 
has  been  shown  that  the  limit  lias  Ijeen.  readied  in  tliree- 
core  cables.  The  single-core  cable  cannot  be.a-rnioured 
for  a.c.  transmission  work,  and  so.n^iemirfns  ijf'. satisfac- 
tory mechanical  protection  must  be'pKo.'it'idGcl''far  it.  It 
would  seem  that  the  chief  reasons  for  attempting  to  niake 
use  of  such  cables  are  :  — 

1.  The  long  lengths  in  which  tliey  can  lie  made. 

2.  .The  simplicity  of  the  joints. 

.3.   The  thickness  of  dielectric  tl^ut  can  be  employed. 

4.   The  lai-ger  blocks  of  power  that  can  be  transmitted. 

In  tlie  past  it  has  been  obligatory  under  the  Board  of 
Tr-ide  Regulations  to  pressure  test  all  cables  after  instal- 
lation before  putting  them  into  commission.  Many 
years'  experience  in  this  practice  tjoes  to  indicate  that 
the  testing  is  unnecessary  with  modern  cables  and  joint- 
ing methods,  and  that  the  money  spent  over  it  is  usually 
wasted,  even  at  the  highest  voltaojes.  With  Ion":  lengtiis 
of  20,000-  and  33, 000-volt  cables  the  prescribed  a.o. 
pressure  test  is  impracticable  because  of  the  large  kVA 
required,  with  the  result  that  resort  is  made  to  d.c. 
testing  with  Delon  and  Kenotron  apparatus;  which  ean- 


itot  be-  st>  se.iirohing  as  a.e.-i>tie6tSi'  lieijayee- no  dielectric 
loss  is  (Un-eloped  otiier  th;Mi  that  by-conductance.'    • 

Tlie  nomenclature  of  cables  alsoneeds  reconsideration. 
The  Hoanl  of  Trade  regulations  state  tliat  all  pressures 
above  3,000 -volts  siiall  be  deemed  an  extra-high-presSure 
supply.  Our  kle^vs  of  "  extra  high  pressure"  have  pro- 
gressed ruu«h.  since  the-  1900  revision.  Overhead  lines 
are  at  work  iu  the  U..S.A.  at  10.5, 000  volts,  and  others 
are.under  construction  for  220,000  volts.  In  this 
country  11,000  and  even  20,000  volts  are  coming  to  be 
considered  as  being  really  distribution  pressures,  and  it 
might  not  be  inappropriate  to  suggest  that  the  term 
"high  pressure"  sliould  be  extended  to  include  all 
voltages  below  30,000  V,  and  that  extra  high  pressure 
sliould  be  reserved  for  all  higher  voltages. 

The  manufacture  and  methods  of  installing  balanced 
multiple  twin  cables  for  telephone  transmission  have 
undergone  -very  considerable  improvements  since  1912, 
when  the  General  Post  Office  commenced  their  new 
scheme  of  underground  transmission.  The  different 
types  of  cables,  together  witli  the  results  obtained  by 
loading  the  physical  and  phantom  circuits  with  Pupin 
•  coils,  have  been  fully  described  in  the  Post  Office 
"  Journal."  These  records  indicate  the  great  reduc- 
tion in  the  sizes  of  the  conductors  which  has  been  found 
tc  be  practicable,  particularly  since  thermionic  valve 
repealers  have  been  brought  into  use.  One  result  has 
been  that  a  largely  increased  number  of  pairs  of  con- 
ductors can  now  be  placed  in  a  lead  sheath  of  given 
diameter.  From  the  u.ser's  point  of  view,  the  main 
results  of  the  use  of  balanced  underground  cables  are 
the  much  greater  reliability  of  the  service,  especially  in 
stormy  weather,  and  the  "  silence  "  of  the  lines 

Historical  Nqte.j  ; 
Much  prominence  has  been  given  this  year  to  records 
of  early  electrical  history  in  this  country,  but  so  far  I 
have. not  seen  among  them  any  specific  statement  regard- 
inji-  the  work  done  in  England  on  dielectric  loss  in 
insulated  cables.  It  will  not,  therefore,  be  out  of  place 
to  take  this  opportunity  of  putting  on  record  that  the 
subject  received  early  consideration  in  this  country, 
])articularly  in  Mr.  W.  M.  Jlordey's  paper  on  "  Capacity 
in  Alternate  Current  Working,"  read  before  the  I.E.E., 
January  10th,  1901.  In  the  discussion,  Mr.  C.  P. 
Sparks  gave  important  information  regarding  the  prjh'- 
tical  tests  which  he  had  made  oh  installed  underground 
cables  while,  when  replying,  Mr.  Mordey  recalled  :; 
statement  made  by  Mr.  James  Swinburne  10  or  11  years 
earlier  at  the' Physical  Society  regafdihg  dielectric  loss 
in  tliE  Deptford  paper-insulated  11,000-volt  cables. 


ELECTRICAL    MACHINERY    AND    TRACTION. 


By    Prof.     STANLEV    PARKER    SMITH,     D.Sc,    M.I.E.E.,     Assoc.M.lnst.C.E. 


About  the  beginning  of  the  present  century  the  elec- 
trical trade  in  this  country  was  in  an  interesting,  though 
unsatisfactory,  position.  England's  supremacy  had 
already  been  successfully  Lhallenged,  partly,  it  inust  be 
confessed,  in  consequence  pi  her  failure  to  keep  abreast 
of  developments.  Compared  with  the  largo  electrical 
firms  abroad,  ours  were  generally  small,  while  technical 
ilirectors  were  almost  unknown.  Moreover,  many  largo 
foreign  finns  had  established  manufacturing  branches 
i.i  this  country,  and  others  had  established  active  selling 
organisations.  In  face  of  this  tierce  competition,  bad 
trade  was  all  that  was  needed  to  make  tlie  position 
appear  hopeless. 

Under  such  adverse  conditions  it  is  surprising  that 
developments  should  have  prospered  in  this  country  at 
all.  Yet  progress  was  made,  and  instead  of  yielding 
place  to  large  foreign  combinations,  British  firms  united 
and  grew  in  strength,  with  the  result  that  at  the  present 
day  Great  Britain  pos^ps.scs  on  the  one  hand  manufac- 
turing firms    able  to  compete    successfully    against  all 


rivals,  and  on  the  other  hand  schools  holding  the  fore- 
most rank  in  the  training  of  engineers. 

The  trend  of  development  in  heavy  electrical  engineer- 
ing has  ever  been  greatly  influenced  by  the  battle  between 
alternating  and  continuous  current — a  scientific  conflict 
as  perennial  as  the  political  conflict  between  the  Fren  'i 
and  the  (Jermans.  In  the  early  days  of  electric  lighting. 
the  single-phase  alternator  and  stationary  transformer 
formed  an  important  stage,  and  gave  ample  opportuni- 
ties for  trying  out  various  values  of  j,  where  ,c  denotes 
the  fi-cquency  of  supply.  As  commutation  phenomci.i 
began  to  be  understood  and  the  trouliles  associated  there 
with  overcome,  continuous  current  forged  ahead.  Tin 
position  of  continuous  current  became  more  firmly  estali 
lished  ijy  the  spread  of  the  three-wire  system  with  tlie 
increasing  demand  for  power  on  the  one  hand,  and  on 
the  other  by  the  advent  of  the  carbon  brush,  and  the 
commutating  pole. 

During  this  active  period  of  continuous-current  de- 
velopment, alternating  current  had  likewise  taoved  for- 
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ward.  Already  tli.e  liuiitb  of  continuous-current  supply 
were  tjeing  reached  on  account  of  the  voltage  restrictions 
imposed  Ijy  the  commutator,^  and  there  was  sufficient 
inducement  to  direct  attention,  to  alternating  current, 
juuticularly  wiiere  the  utilisation  of  water  power  was 
concerned.  .Here,  again,  phenomenal  success  was 
achieved,  though  unfortunately  this  country  was  not  the 
leader.  The  lack  of  water  power  jind  the  wide  distri- 
bution of  coalfields  in  Great  Britain  retarded  develop- 
ment considerably.  Though  in  tiie  construction  of  alter: 
nators  and  induction  motors  this  country  can  now  claim 
to  be  in  the  forefront,  high-voltage  transmission  plant 
has  made  more  progress  abroad  than  at  home.  If,  how- 
ever, the  pride  of  place  cannot  be  given  to  us  in  the 
development  of  alternating-current  work,  and  if  alter- 
nating-current theory  was  not  as  popular  at  one  time  in 
oiU"  schools  as  in  those  of  other  countries,  the  pioneer 
work  done  in  conjiection  with  steam  prime  movers  well 
deserves  mention. 

The  steam  turbine  came  into  practical  use  at  the  time 
when  continuous-current  generators  were  vet  in  wide 
demand,  and  the  resources  of  the  electrical  designer  were 
severely  taxed.  For  a  long  time  the  difficulties  of  com- 
mutation in  the  continuous- 
current  turbo  -  generator 
seemed  almost  insuperable, 
and  few  progressive  firm.s 
escaped  without  serious  loss. 
Nevertheless,  success  was 
achieved;  but  just  as  1,000- 
kW  units  became  feasible, 
other  methods  of  producing 
continuous  current  became 
available.  By  a  strange 
coincidence,  Parsons,  the 
pioneer  of  the  steam  tur- 
bine, developed  reduction 
gearing  for  large  powers.  A 
still  greater  rival  than  the 
geared  dynamo,  however, 
was  the  rotary  converter. 
With  the  successful  develop- 
ment of  the  turbo-alternator 
and  the  50-cycle  rotary  con- 
verter, the  much-feared  con- 
tinuous-current turbo-gene- 
rator -went  out  of  fashion, 
and  it  is  now  only  in 
demand  for  ship  lighting  or 
other  special  services.  The 
rotary  converter,  as  we  know 
it,  is  largely  a  British  pro- 
duct— foreign  influence  in 
this  connection  has  had  but 
little  useful  or  permanent 
effect. 

The  increasing  demands  for  electric  power  could  only 
be  satisfied  by  the  largo  unit  and  high-voltage  trans- 
mission. This  gave  a  further  impetus  to  alternating- 
current  work',  and  a  blow  to  the  comparatively  .small 
c.c.  generator.  But  with  the  possibility  of  generating 
alternating-current  energy,  there  at  once  arises  the 
demand  for  alternating-current  motors.  To  convert 
into  continuous  current  is  a  compromise  that 'will  be 
avoided  where  possible.  This  demand,  however,  again 
raises  the .  conflict  between  alternating  and  continuous 
currents,  and  brings  us  to  the  problems  of  to-day. 

When  we  consider  the  influence  which  the  electrifica- 
tion of- railways  may  have,  very  conflicting  views  are  met 
with.  Ignoring  tiie  vie>vs  of  those  who  are  definitely 
allied  to  certain  interests,  there  renuiin  facts  which  are 
liard  to  explain.  The  development  of  the  high-voltage 
continuous-current  .system  is  being  advocated  with  the 
■same  ardour  as  the  tlevelopmeut' of  the  single-phase 
system.  While  Switzerland,  Germany,  Austria,  and 
Sweden  use  tho  single-phase  .system  at  15,000  volt*  and 
I65  cycles.  Great  Brit^iin,  France,  Belgium,  and 
Holland  officially  advocate  the  1,500-volt,  continuous- 
current  system.,       Whether  railway   electrification,  will 
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ultimately  influence  the  decision  of  alternating  vereut 
continuous  current,  time  alone  can  show;  but  any 
extensive  development  of  electric  traction  will  have  4 
marked  effect  on  the  electrical  industry,  owing  lo  it« 
magnitude. 

Clo-sely  allied  to  the  problem  of  alternating-current 
generation  and  transmission  is  that  of  power-factor  cor- 
rection. Now,  while  the  induction  motor  solves  the 
motor  problem  in  the  majority  of  cases,  it  aggravates 
the  power-factor  problem.  It  is  the  complications  which 
arise  in  solving  these  difficulties  that  re-direct  attention 
to  continuous  current.  The  plain  induction  motor  can- 
not give  economical  speed  control,  and  the  manifold 
devices  for  obtaining  this  refjuire  in  many  cases  com- 
mutator machines.  Also  certain  devices  for  improving 
the  power-factor  entail  the  use  of  commutators.  On  the 
other  hand,  the  progress  made  with  alternating-current 
supply  has  been  so  extensive  and  the  success  achieved 
has  been  so  considerable,  that  any  rival  system  which 
ousts  it  will  have  to  be  sound  in  every  respect. 

Having  considered  briefly  what  has  been  achieved  in 

the  past,  we  may  now  attempt  a  glance  into  the  future. 

For  this  purpose  the  several  types  of  machines  mav  be 

reviewed   separately   in  "con.- 

nection    with    some    of    our 

unsolved  problems. 

The  continuous  -  current 
machine  offers  such  remark- 
able advantages  —  particu- 
larly as  a  motor — that  it  is 
hard  to  imagine  how  we 
could  do  without  it,  especi- 
ally where  speed  control  is 
required.  In  cases  where 
the  load  conditions  are  very 
severe,  a  compensating 
winding,  to  neutralise 
armature  reaction,  may  be 
added.  But  while  it  may  be 
said  that  the  control  of 
winding  engines  and  rever- 
sible rolling  mills  has  been 
satisfactorily  solved  tech- 
nically by  the  Ward-Leonard 
continuous  -  current  system 
of  speed  regulation  by  volt- 
!ige  control,  commercially 
the  solution  is  far  from 
satisfactory.  The  need  of  a 
converting  set  to  change  the 
three-phase  into  continuous 
current,  and  of  a  heavy  fly- 
wheel to  reduce  shacks  to  the 
system  arising  from  load 
fluctuations  and  to  enable 
tlie  motor  to  cope  with 
peak  loads,  renders  the  .system  costly,  complicated,  and 
wasteful.  Thus  for  large  reversible  drives  it  has  become 
an  urgent  problem  to  find  a  means  of  utilising  econo- 
mically the  electric  energy  in  the  form  in  which  it  is 
s\ipplied.  Already,  however,  we  may  hope  to  regard  the 
flywheel  as  olxsolete  in  this  connection.  Nothing  could 
better  demonstrate  the  backwardness  of  electricity  supply 
than  the  need  of  a  flywheel  to  reduce  shocks.  With  the 
advent  of  tlio  large  supply  network,  the  flywheel,  slip 
regulator,  »^-c.,  ought  to  vanish:  and  it  ought  not  to  be 
long  before  the  entire  converting  set  becomes  obsolete. 

With  regard  to  the  low-voltage,  continuous-current 
generator,  the  unit  in  the  near  future  will  either  be 
coupled  to  a  water  turbine,  or  will  probably  lie  one  of  a 
suite  of  machines  geared  to  a  steam-turbine.  The  speeds 
of  such  dynamos  will  give  frequencies  exceeding  oO  cycles 
per  second,  necessitating  special  arrangements  for  sup- 
pressing eddy  currents  in  the  armature  conductors; 
shrink  rings  will  i)e  necessary  to  strengthen  the  commu- 
tator; and  the  aver.'xge  voltage  between  commutator  seg- 
ments will  have  to  be  pushed  to  high  values.  In  th.^  more 
distant  future  the  comnuttator  may  be  superseded  by 
other — possibly  stationary — devices. 
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Passing  on  to  alternatiug-cuirent  generators,  it  may 
be  said  tliat  the  turbo-alteruator  has  now  established  its 
position,  and  Jt  is  possible  to  consider  what  direction 
luture  developments  will  take.  Hitherto  attempts  to 
increase  the  sue  of  the  unit  have  bet  ome  almost  a  craze, 
but  this  is  not  likely  to  continue.  At  last  the  demands 
of  the  turbine  maker  appear  to  have  been  satisfied,  for 
the  output  which  he  can  now  get  brings  him  to  u  fairly 
flat  part  of  his  consumption  curve.  Moreover,  it  is  un- 
likely that  the  station  engineer  will  need  much  larger 
sets  "than  are  now  available.  If  100,000  kilowatts  be 
a  satisfactorv  station  load  from  the  efficiency  standpoint, 
obviously  25.000-kW  sets  are  more  suitable,  particularly 
as  regards  spares,  than  50,000-k\V  sets.  The_  near 
future,  then,  may  well  see  a  greater  demand  for  25,000- 
kW  sets  at  3,000  r.p.m.  ^Vhen,  however.  250.000-kW 
stations  become  feasible,  the  50,000-k\V  unit  may  be  in 
place.  While  for  the  3,000  r.p.m.  machine  tiie  solid 
rotor  is  likely  to  liecome  more  and  more  universal,  it  is 
not  easy  to  predict  any  standard  construction  for  large 
4-  and"6-pole  rotors.'  But  the  last  word  has  not  yet 
been  said  about  the  large  2-pole  rotor.  Casting,  forging, 
annealing,  and  tempering  such  large  masses  of  steel  still 
present  manv  difficult  problems,  as  does  also  the  cover 
for  securing'the  rotor  end-windings,  to  the  steel  maker. 
It  may  not  be  out  of  place  to  say  a  word  about  .-ooling. 
as  this  has  become  one  of  the  limiting  factors  in  large 
machines.  As  yet,  air  has  been  the  predominant  cooling  • 
n.edium,  thoiigh  water  has  been  tried  both  for  stator  and 
rotor  cooling.  It  is  doubtful  whether  water  will  prove 
a  satisfactorv  solution.  On  the  one  hand,  there  is  • 
always  the  danger  of  condensation  under  certain  condi- 
tions; on  the  other  hand,  there  is  the  danger  of  leaky 
joints.  Over  and  above  all.  there  is  the  question  of 
cost— will  a  water-cooled  machine  prove  cheaper  than  au 
air-cooled  machine?  As  regards  air-cooling,  a  knotty 
problem  arises.  Town  air  is  dirty,  and  must  be  cleaned 
before  use  for  ventilating  machines.  Without  going  so 
far  as  to  sav  th:it  both  dry-  and  wet-air  filters  have 
proved  failures,  the  fact  remains  that  numerous  at- 
tempts are  being  made  to  dispense  with  them.  A  system 
now  coming  into  use  consist-s  of  the  circulation  of  the 
same  air  through  the  machine  and  a  cooler.  The  heat 
removed  from  the  air  iiy  the  cooler  may  then  be  utilised 
for  heating  feed  water.' A-c.  It  is  likely  that  the  use  of 
this  method  will  be  extended,  for  it  possesses  the  further 
advantage  that,  the  quantity  of  cooling  air  being  com- 
paratively small,  it  is  unlikely  that  much  damage  would 
be  done  to  the  machine  by  the  cooling  air  in  case  of  tire. 
Nevertheless,  it  is  probable  tliat  other  cooling  media  will 
be  experimented  with,  in  order  to  reduce  the  large 
volume  of  ventilation  channels  at  present  required  in  the 
machine. 

One  direction  in  which  further  improvements  will  be 
sought  in  large  machines  is  in  discovering  means  for 
reducing  eddy-current  losses  in  the  armature  conductors. 
Unless  steps  "are  taken  to  suppress  these  parasitic  cur- 
rents, excessive  local  temperatures  may  result  and  the 
safety  of  the  machine  be  endangered.  Following  A.  B. 
Field's  classical  analysis  of  the  losses  caused  by  the  slot- 
field,  numerous  means  have  been  devised  for  reducing 
eddy  losses  to  a  permissible  value.  In  general,  most  of 
these  devices  entail  a  loss  in  rigidity  of  the  conductors. 
and  much  work  remains  to  be  done  to  ensure  the  safety 
of  the  stator  winding  under  all  conditions,  normal  and 
abnormal.  Likewise,  strange  as  it  may  sound,  core 
construction  will  improve  as  time  goes  on.  Not  only 
will  greater  use  b»  made  of  high-resistance  steels  manu- 
factured to  satisfy  practical  needs  still  more  than  at 
present,  but  greater  care  will  be  taken  in  handling  the 
plates  and  building  the  cores. 

In  order  to  see  what  direction  future  developments 
may  be  expected  to  t:ike.  we  may  consider  what  matters 
give  rise  to  anxiety  at  the  present  day.  As  stations  in- 
crease in  size  and  networks  extend  over  greater  areas, 
the  importance  of  reliabilitv  increases  rapidly.  Engi- 
neers seek  to  safeguard  their  systems  in  two  ways— one 
bv  means  of  protective  devices,  the  other  by  installing 
plant  that  will  not  break  down.     The  latter  ideal  is  the 


right  one,  and  even  if  it  be  an  unattainable  ideal,  | 
it  is  probable  that  greater  safety  will  be  secured  in 
this  way  than  by  the  extensive  use  of  protective  de- 
vices. It  is  likely,  therefore,  that  future  machines  and 
transformers  will  reveal  sounder  design,  better  work 
manshi|i,  and  a  highei-  factor  of  safety  than  those  to 
which  we  are  at  present  accustomed.  This  must  not  be 
regarded  as  conservatism,  nor  as  covering  up  faulty 
ilesign  with  auqile  material.  A  cooler  and  stronger 
generator  becomes  all  the  more  essential  as  the  system 
grows  and  develops  in  importance.  Generating  plant 
must  be  made  to  witlistaiut  whatever  may  occur,  without 
the  aid  of  complicated  protective  devices.  The  idea  of 
an  interruption  of  service  being  caused  by  a  machine 
fault  must  become  as  abhorrent  to  the  manufacturing  as 
to  the  operating  engineer. 

Coming  to  the  induction  motor,  we  find  on  the  one 
hand  a  machine  much  liked  by  the  user,  because  there 
is  no  commutator  to  give  trouble;  and  disliked  by  the 
supply  authority,  because  of  the  low  power-factor.  One 
solution  of  this  difficulty  is  already  in  evidence — the 
synchronous-induction  motor.  The  phase  advancer  is 
another  solution.  It  is  when  speed  regulation  is  needed 
that  the  real  difficulty  begins.  Avoiding  the  use  of  a 
commutator  entails  loss  and  an  undesirable  speed-torque 
characteristic.  To  use  a  commutator  robs  the  induction 
motor  of  its  charm  of  simplicity.  Nevertheless,  the  com- 
mutator will  have  to  ))e  accepted  in  one  place  or  another 
to  meet  some  requirements.  Either  an  alternating- 
lurrent  commutator  motor  must  be  used,  or  an  induction 
motor  with  an  auxiliary  speed-regulating  set.  For  small 
and  medium  powers,  it  would  seem  that,  in  addition  to 
the  several  types  of  variable-speed  induction  motor  as 
developed  by  Hunt,  Creedy,  and  others,  there  would  be 
an  assured  future  for  the  three-phase  shunt  motor  with 
double  movaole  brushes  (due  to  Schrage)  and  various 
types  of  single-phase  shunt  and  series  motors.  For 
raising  or  lowering  the  speed  of  large  induction  motors 
over  a  limited  range,  an  auxiliary  set  consisting  of  a 
tliree-phase  commutator  machine  coupled  to  an  induction 
machine  (due  to  Scherbius)  is  finding  increasing  use. 
I''urther,  as  an  alternative  to  the  inefficient  and  costly 
Ward-Leonard  conversion,  the  plain  induction  motor 
witli  resistance  control  is  gaining  in  favour,  despite  the 
rheostat  ic  loss. 

The  rotary  converter  next  demands  attention.  Wll  it 
survive,  or  will  it  be  ousted  by  the  mercury  rectifier  in 
the  same  way  as  it  ousted  the  continuous-current  turbo- 
generator 1  At  least  this  can  be  said  :  if  a  static  converter 
should  eventually  prove  a  successful  rival,  it  will  not  hi 
liecause  satisfactory  rotary  converters  could  not  be  built. 
Except  for  flashing  over  on  short-circuit,  the  rotary  con- 
verter may  lie  said  to  he  a  satisfactory  machine;  while 
means  for  preventing  flashing  over  have  already  gone  a 
long  way  to  ensure  safety.  Its  potential  rival,  the  mer- 
curv  rectifier,  is  just  emerging  from  the  experimental 
stage,  and  may  have  a  great  future  before  it. 

Had  the  mercury  rectifier  been  commercially  developed 
before  the  single-phase  series  motor  had  become  a 
thoroughly  satisfactory  machine,  it  is  possible  that  mucli 
less  would  have  been  heard  of  the  single-phase  system  for 
traction.  Actually,  however,  the  single-phase  series  U 
motor  has  progressed  so  rapidly  that  these  motors  are  " 
now  being  built  for  larger  outputs  for  traction  than  are 
continuous-current  motors. 

Enough,  however,  has  been  said  to  show  that,  both  for 
general  ))urposes  and  for  electric  traction,  the  battle  of 
the  systems  is  being  waged  as  fiercely  as  ever.  Rapid 
develoY)ments  are  seen  on  all  sides.  No  sooner  does  the 
mercury  rectifier  render  it  possible  to  equip  automatic 
sub-stations  without  moving  machinery,  than  the  auto- 
matic sub-station  with  induction  generators  on  the  one 
hand,  and  the  open-air  transformer  sub-station  on  the 
other  }\and,  remind  us  that  neither  system  has  reached 
the  end  of  its  resources. 

Many  investigators  are  at  work,  and  it  is  certain  that 
tlie  Kiucessful  developments  of  some  of  the  projects,  e.g., 
the  ionic  conduction  of  large  currents,  would  have  a  pro- 
found influence  on  the  electrical  industry. 
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It  is  a  great  pleasure  to  congratulale  tlio  Im.ectkicai, 
Review  on  attaining  its  fiftietli  yenr  of  useful  work.  It 
has  served  the  industry  well,  and  it  is  pleasing  that  in 
recent  years  the  important  jiart  filled  by  a  well-informed 
Press  has  been  better  understood.  1  am  convinced  tliat 
the  technical  Press  should  keep  in  the  closest  touch  witii 
the  needs  of  the  industry  and  that  it  should  be  given 
every  help  and  assistance  in  its  work.  The  late  Mr. 
Gateiiovise,  whom  I  am  glad  to  remember  as  a  good  friend, 
did  valuable  work  in  this  direction.  I  often  wish  that 
in  every  issue  a  really  popular  article  could  be  insei'ted 
in  technical  papers  written  witli  the  object  of  interesting 
the  ordinary  man  and  informing  him  in  the  simplest 
terms  about  the  ■  electrical  industry.  ■  These  articles 
should  advise  him  how  electricity  can  serve  his  ends, 
giving  particulars  of  first  cost  and  annual  cost  of  new 
apparatus.  The  articles  should  explain  and  describe 
in  plain  terms  interesting 
matters  about  power 

stations,  wireless  matters, 
and,  in  short,  any  matter.s 
relating  to  electricity.  I 
believe  a  weekly  article  of 
this  sort  would  tend  to  en- 
large circulation  and  would 
1  benefit  the  industry  to  mak- 
ing better  known  its  appli- 
cations. . 

It  is  manifest  that  all 
money  that  comes  to  the  elec- 
trical engineer  comes  from 
the  public  who  buy  his  wares, 
and  the  important  matter  is 
first ,  and  foremost  to  in- 
crease the  number  of  those 
who  use  electricity  and  at 
the  same  time  to  show  how  it 
can  be  employed  to  the  best 
advantage  so  that  each  may 
increase  his  use  of  it. 

The  ordinary  householder 
is  usually  very  ignorant 
about  the  right  means  of 
using  coal,  gas,  or  electri- 
city; there  are  any  number 
of  people  to  advise  him,  but 
usually  each  one  can  help  in 
only  a  limited  sense. 

The  applications  of  elec- 
tricity are  continually  in- 
creasing, but  it  is  not  yet  a  universal  source  of  housuhuld 
energy,  and  I  am  glad  to  note  that  many  electrical 
engineers  are  interesting  themselves  in  the  problem  of 
domestic  heating  and  lighting  in  all  its  aspects.  1  am 
sure  that  the  more  they  establish  confidence  in  their 
ability  to  deal  with  this  problem  as  a  whole  the  better 
will  it  be  for  themselves  and  for  electrical  engineering 
generally. 

The  increased  interest  in  the  commercial  aspect  of 
electrical  engineering,  fostered  by  such  bodies  as  the 
Electrical  Development  Association,  is  doing  good. 
Before  the  war  the  chief  argument  with  the  public  was 
often  one  based  on  cheapness.  Electricity  was  sold  below 
cost  price.  Municipal  undertakings  were  working  with 
too  small  margins,  and  company  undertakings  were  pay- 
ing inadequate  dividends  and  starving  reserve.  Manu- 
facturers were  selling  plant  at  prices  that  left  no 
adequate  profit.  Consequently,  salaries  were  too  low. 
and  there  was  insufficient  money  for  development.  .Ml 
the  money  to  pay  for  plant,  to  pay  for  raw  material,  and 
to  pay  wages  and  salaries  conies  from  the  consumer,  and 
i"  prices  are  unnecessarily  reduced  it  follows  there  is  less 
money  for  all  these  purposes.  On  the  other  hand,  if 
prices  are  maintained  at  too  high  a  level,  the  demand  is 
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restricted.  The  ])roper  balancing  of  these  two  opposed 
lirinciples  is  the  most  important  problem  to  be  solved 
in  business.  During  the  war  the  increased  cost  of  all 
commodities  resulted  in  corresponding  increases  in  the 
l)rice  of  electricity.  The  reductions  in  cost  of  commodi- 
ties  during  the  past  year,  together  with  more  economical 
working,  hive  resulted  in  a  considerable  increase  of 
prosperity  in  electricity  supply.  The  beneficial  result 
is  that  the  industry  can  now  raise  capital  with  relative 
ease,  and  i.s  making  progress  in  consequence.  Re- 
ductions in  prices  are  being  made,  and  electrical  supply 
engineers  for  the  first  time  in  their  lives  are  now  in  a 
position  to  "  discard  from  strength."  I  hope  that  prices 
will  not  be  wantonly  reduced,  but  will  be  reduced  so 
that  the  increased  trade  that  should  result  will  lead  to 
larger  profits  and  to  money  being  available  not  only  for 
increasing  the  prosperity  of  electrical  engineers,  but  for 
research  and  development, 
so  that  with  the  improve- 
ments resulting,  the  cost  of 
production  can  be  steadily 
reduced.  To  run  any  busi- 
ness at  a  profit  continuously 
requires  much  skill  and 
prudence;  to  use  the  profit 
properly,  when  earned,  re- 
quires more  prudence  and 
equal  skill,  and  I  hope  elec- 
trical engineers  will  take 
uood  care  to  see  that  they  do 
not  throw  away  any  profit 
by  unnecessary  reductions 
in  price.  The  result  of  such 
foolish  action  is  necessarily 
to  restrict  development,  and 
in  the  long  run  the  public 
must  pay  a  higher  price. 

In  asking  me  to  contri- 
liute  to  this  Jubilee  Number, 
a  request  with  which  I  was 
delighted  to  comply,  the 
Editors  suggested  that  1 
might  deal  with  certain 
technical  developments  that 
may  be  of  growing  import- 
ance in  the  future.  I  would 
gladly  have  done  so,  especi- 
ally as  there  are  many  most 
interesting  matters  that  re- 
quire discussion.  I  am 
sure,  however,  that  at  the  present  time  the  financial 
aspect  is  of  the  first  importance.  All  these  develop- 
ments require  capital,  and  capital  is  created  from 
)u'ofit;  it  is  the  accumulation  of  profit.  For  the  first 
time  for  many  years  electricity  supply  is  earning  profit, 
and  if  by  prudent  care  the  profit  is  maintained  and 
increased  the  future  of  the  electrical  industry  is  assured 
111  all  its  branches,  for  the  profit  earned  in  electricity 
Mipply  provides  the  sinews  of  war  for  the  development 
and  manufacture  of  improved  machinery  both  small  and 
iiieat;  without  the  profit  this  development  is  impos.sible. 
During  my  years  of  office  as  President  of  the  Institu- 
tion of  Electrical  Engineers  I  have  met  in  the  most 
delightful  circumstances  members  of  the  Institution  and 
iitliej'  engineers  in  all  parts  of  the  country.  I  have  been 
very  much  struck  with  the  great  feeling  of  confidence  in 
the  future  in  spite  of  many  depressing  facts,  and  I 
have  lieen  very  pleased  to  note  the  wonderful  loyalty  to, 
and  priil;^  ill.  their  profession,  and  the  interest  taken 
liv  so  111.111V  in  general  affairs.  I  think  the  srrowing 
interest  of  engineers  in  ireueral  affairs  is  all  to  the  good. 
.Hid  that  the  remarkable  growth  in  the  membership  and 
it  fiueiice  of  tlie  Institution  during  the  last  ten  years  has 
helped  and  is  due  to  this  interest  in  wider  responsibilities. 
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ELECTRICITY    SUPPLY    IN    THE     UNITED    STATES. 


By    FRANK    W.    SMITH,    President    of    the    National    HIectric    Liglit    Association. 


There  are  certain  marked  differences  of  electrical 
practices  between  England  and  the  States  which  it  is 
necessar}^  to  call  to  mind,  and  if  I  seem  to  glory  in 
the  acconiplislunents  of  the  American  companies,  it  is 
not  with  any  thought  of  being  boastful  or  of  disparaging 
what  has  been  done  elsewhere,  but  with  a  consciousness 
that  from  those  to  whom  much  is  given  much  is  expected. 
In  any  comparison  between  electrical  practices  in 
Great  Britain  and  in  the  States  one  must  always  bear 
in  mind  the  differences  between  the  divisions  of  the  race 
in  temperament  and  in  habits,  the  greater  density  of 
population  that  obtains  in  Great  Britain  and  the  muclx 
vaster  territory  covered  by  the  United  States.  In  the 
iitates  the  electricity  supply  companies  are  privately  and 
to  a  very  small  degree  only  nmnicipally  owned.  Mem- 
bership in  llie  Xational  Electric  Liglit  Association,  how- 
ever, IS  conlined  exclusively  to  privately-owned  utilities, 
and  the  extent  to  which  private  initiative  and  enterprise 
dominate  is  indicated  by  the  tact  that  the  privately- 
owned  utilities  produce  y*'  per  cent,  of  all  the  electrical 
energy  generated  by  electric  public  utility  undertakings 
of  allkinds.  The  110,000,000  inhabitants  of  the  United 
States  are  scattered  over  an  area  of  103,000,000  square 
miles,  whereas  the  41,000,000  inhabitants  of  Great 
Britain  occupy  88,000  square  miles. 

We  have  just  celebrated  in  the  United  States  the 
fortieth  anniversary  of  the  first  electricity  supply  under- 
taking, September  4th,  1882,  being  the  beginning  of 
Edison  service  in  New  York  City.  In  an  acknowledg- 
ment to  Mr.  Thomas  Alva  Edison,  in  commemoration  of 
that  event,  the  New  York  Edison  Co.,  over  the  signature 
o;  its  president.  Mr.  X.  V.  Brady,  made  the  following 
statement :  — 

"  \Vhat  has  lx>en  achieved  in  the  past  will  continue  to  con- 
stitute a  series  of  stepping  stones  to  still  greater  accomplish- 
ment in  the  future.  So  efl'ort  will  be  spared  to  secure  this 
result.  Nothing  else  would  fulfil  our  obligations  to  the  people 
of  this  city.  Nothing  else  would  be  in  keepuig  with  the  spirif 
that  has  pervaded  the  life  work  of  the  great  man  whose  name 
we  are  privileged  to  bear,  and  to  whom  we  desire  to  express 
our  feeling  of  deep  and  lasting  appreciation  and  indebtedness. 
We  wish  him  many  years  of  life  and  health,  and  of  continued 
service  to  his  fellow-man." 

To-day  the  United  States  possesses  over  five  thousand 
operating  companies  serving  approximately  fifteen 
thousand  communities,  and  tiie  total  rating  of  these 
stations  in  round  numbers  is  fifteen  million  kW.  The 
output  of  electrical  energy  from  these  stations  last  year 
was  forty-three  thousand  million  kilowatt  hours.  The 
investment  in  electricity  supply  undertakings  approxi- 
mates one  thousand  million  pounds  sterling,  and  the 
securities  are  held  by  over  1,600,000  investors.  The 
number   of  investors  is  rapidly  increasing. 

Bolitical  ownership  in  the  States  is  not  unlike  political 
ownership  elsewhere.  Experience  has  proved  in  America 
what  certain  of  your  own  statesmen  have  found  to  be 
a  fact  in  England,  that  it  is  more  difficult  for  Govern- 
ment to  save  a  shillint;  than  to  spend  a  njillion.  For 
that  reason  we  have  clung  tenaciously  to  Anglo-Saxon 
tradition  and  fought  all  encroachments  of  bureaucracy. 
We  have  resented  all  political  interference  and  insisted 
on  freedom  for  self-development.  Through  the  sale 
of  our  seciiriticK  to  our  customers  we  have  brought  about 
real  public  ownership  as  distinguished  from  political 
ownership,  and  retained  all  the  advantages  common  to 
private  enterprise.  The  National  Electric  Light  Asso- 
ciation has  hundreds  of  committees,  comprising  thou- 
sands of  experts,  at  work  on  the  problems  of  the  electric 
li<rht  .and  power  industrv.  These  men  contribute  freely 
of  their  experience  and  tiiu''  with  one  definite  object  in 
view — perfecting  and  lesseninf;  the  cost  of  electric  service. 
No  one  company  could  command  or  afford  such  an  array 
of  talent,   and  competition    between    electricity    supply 


companies  being  a  thing  of  the  past,  it  is  evident  that 
the  aeliberations  of  these  experto  are  as  frank  as  they 
are  constructive.  1  know  oi  no  other  industry  where 
such  interchange  ol  experience  and  knowleUge  is  so 
Wholehearted  and  complete,  and  which  privately-owned 
manifests  so  much  solicitation  and  concern  over  the 
jniblic    weal. 

In  all  but  two  of  the  States  of  the  Union,  the  electricity 
suj>ply  undertakings  are  subject  to  regulation  by  Stale 
puulic  .service  commissions,  which  exercise  supervision 
over  the  service,  the  rates  charged  therefor,  and  in  many 
instances  the  money  invested  therein.  The  electricity 
supply  companies  being  granted  a  monopoly  in  their 
respective  territories,  regulation  follows,  of  course,  as 
a  natural  result.  With  possibly  a  dozen  exceptions, 
there  is  but  one  electricity  undertaiiing  in  every  large 
community,  and  it  is  not  unusual  to  find  one  company 
supplying  the  needs  of  hundreds  of  communities. 

We  have  had  in  the  Slates  for  many  years  so-called 
super-power  stations,  and  in  the  interesis  of  economy 
and  reliability  the  vast  networks  fed  from  these  super- 
power stations  have  been  interconnected.  The  combined 
area  of  England,  Scotland,  and  Wales  is  approximately 
8S,000  miles;  the  area  of  California  exceeds  158,000 
square  miles.  In  thai  State  there  is  an  interconnected 
transmission  network  extending  from  Oregon,  on  the 
north,  to  Mexico  on  the  south,  traversing  the  entire 
State.  In  the  South-eastern  section  of  the  Atlantic  sea- 
board there  is  also  a  vast  interconnected  network  extend- 
ing from  North  Carolina  into  South  Carolina,  Georgia, 
Alabama,  and  Tennessee,  involving  the  systems  of  over 
half-a-dozen  electricity  supply  companies,  which  are 
thereby  enabled  to  interchange  electrical  energy  to  the 
mutual  advantage  of  themselves  and  the  communities 
they  serve. 

Generating  stations  in  the  States  are  naturallj-  large 
and  efficient,  making  use  of  every  labour-saving  device 
known  in  the  mechanical  arts.  Some  generating  sta- 
tions are  to  be  found  with  ratings  as  high  as  400,000  kW, 
with  single-cylinder  turbo-generating  sets  rated  at 
62,500  kVA,  and  compound  turbo-generating  sets  rated 
a.=i  high  as  76,000  kVA.  In  these  mammoth  stations  a 
kilowatt  hour  of  electrical  energy  is  produced  from  less 
than  one  and  one-half  pounds  of  coal,  and  due  to  the 
ahe  and  character  of  the  units  the  saving  in  labour 
is   considerable. 

In  recent  years  financial  considerations  have  grown 
so  important  as  to  largely  subordinate  problems  of 
engineering.  Notwithstanding  the  enormous  expansion 
of  the  electric  light  and  power  industry  in  the  United 
States,  where  for  the  past  twenty  years  it  has  maintained 
unbroken  a  record  of  doubling  its  output  every  five 
years,  the  industry  could  acquire  still  larger  loads  if  it 
could  obtain  readily  and  cheaply  the  necessary  funds 
tj  take  care  of  the  business.  Thus,  the  financial  prob- 
lems are  of  paramount  importance. 

Briefly,  the  foregoing  seem  to  the  writer  to  be  the  out- 
standing features  and  the  inijjelling  motives  of  the  elec- 
tricity supply  companies  of  the  United  States.  There  is 
a  much  greater  difference  between  electricity  supplj' 
practices  in  America  and  England  than  is  generally  sup- 
posed, Imt  the  writer  has  attempted  to  restrict  his 
observations  to  American  practice,  leaving  it  to  the 
Britons  to  make  whatever  application  they  may  wish. 
Happily,  a  cordial  friendship  h:is  always  existed  between 
American  and  British  engineers,  and  this  will  no  doubt 
long  continue.  \ve  in  America  are  conscious  of  the  fact, 
however,  that  what  is  possible  in  one  country  may  not  be 
possible  in  another,  due  to  different  social  and  political 
conditions.  There  is  no  doubt  that  each  can  learn  much 
from  the  other,  but  whatever  changes  are  made  in  the 
future  must  necessarily  conform  to  the  habits  and  tradi- 
tions of  our  respective  peoples. 
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SOME     BRITISH     MANUFACTURES. 
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anil  iiiiu  Wdiild  be  futile.  Doubtless  the  advances  that 
will  be  made  durin<,'  the  next  half  eentury  would  be  no 
less  startling,  could  we  but  see  them;  tliat  privilege  will 
be  denied  to  most  of  us,  but  at  least  we  may  place  on 
record  some  examples  of  British  manufacturers'  achieve- 
ments, which  our  successors,  fifty  years  hence,  may  per- 
haps  think   it  worth  while  to  reproduce  in    contrast   to 


the  practice  of  tliat  far-oB  day.  The  collection  will 
serve  also  to  indicate  in  Home  small  measure  the  versa- 
tility and  capacity  of  British  manufacturers,  who  are 
DOW  prepared  to  cope  witli  any  conceivable  demand  for 
electrical  materials  and  ap))aratus.  Admittedly,  it 
niakes  no  pretensions  to  completeness  in  respect  of  either 
the  products  illustrated  or  the  makers  represented ;  to 
attain  that  end  would  re<|uire  not  four  pages  but  a 
thousand.  The  collection  tlierefore  has  been  limite<l  to 
<i  few  typical  examjiles  of  plant,  such  as  in  some  cases  are 
obtainalile  from  several  sources  in  this  countrv. 


TURBO-GKNERATOR. — Parsons  reaction  turbine,  designed  for 
steam  at  180  lb.  pressure  superheated  to  57'2°  ¥.,  and  for  an 
exhaust  vacuum  of  QSi  in.  Direct  coupled  to  Parsons  3-phase 
alternator  (50  cycles,  6,600  volts) ;  economical  and  continuous 


maximum  rating,  SO.OIK)  kW  at  1,500  r.p.in.,  O.HO  power  factor. 
Constructed  for  the  Shanghai  Municipal  Council.  China,  and 
shipped  (with  alternator  completely  wound)  this  year,  by 
Messrs.  C.  A.  Parsons  &  Co.,  Ltd. 


MoTOR-coNVERTKU. — Built    for    Svduev    by    Messrs.    Bruce 
Peebles  &  Co.,  Ltd.,  converting  a.c.  to  d.c. ;  rated  at  2,000  kW. 


Ai.TiCRX.VTOR. — Three-pha^e  alternator  and  exciter,  built  by 
the  Electric  Construction  Co.,  Ltd.,  for  direct  coupling  to  a 

Diesel  engine. 


Pklton  Wiii'.Ki., — Installed  at  the  British  .Muniinium  Co.'s 
works,  Kinlochleven,  bv  Messrs.  James  (lordon  &  Co.,  Ltd. 
Head,  800  ft.;  speed,  :i(iO  r.p.m.;  wheel  diameter,  81  in.;  jet, 
5  5/16  in.    The  largest  turbine  in  Great  Britain. 


Mini;  I'lMr.— A  inO-V.  lnt)-kV.V.  3-phase.  50-oycIe.  750- 
r.p.m.  motor  and  pump,  raising  :i.000  gals./min.  10  ft.,  built 
by  Messrs.  Ciompton  A  Co..  Ltd.  Induction  synclironous 
motor,  speciallv  arranged  to  raise  power  facUu-  of  circuit  from 
0.7  to  0.9. 
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Iroxci.ad  Switchgear.— Switch-room  at  the  Dahiiarnock  electricity 
works  of  Glasgow  Corporation,  equipped  with  irouclad  switchgear  by 
Messrs.  ReyroUe,  Ltd.;  •20.(XX)  V:  rupturing  lapacitv  of  each  switch 
1,500,000  kV.\ ;  remote  control. 


Storage  B.vttkuv.— Installed  at  Eagle 
Street  sub-station.  Ijondon,  by  the 
Chloride  Electrical  Storage  Co.  Each  cell 
weighs  '2J  tons  and  gives  8,000  A  for  35 
minutes ;  capacity,  12,000  Ah. 


TURBO-GKXERATOR.— A  3,000-kW,  3,000  r.p.m.  Bru.sh-I.jung- 
stroin  .set  installed  at  Ipswich  Corporation  Electricity  Works, 
by  the  Brush  Electrical  Engineering  Co.,  Ltd. 


Automatic  Telephone  Exchange.— Part  of  a  6.000-Iine  full 
automatic  exchange  supplied  to  Winnipeg,  by  Messrs. 
Siemens  Brothers  &  Co.,  Ltd.— the  first  large  "automatic 
exchange  exported  from  England  to  Canada. 


Cabi-E-steajier  EQt:ii'.\iENT.— One  of  two  submarine  cable- 
laying  gears  supplied  to  the  Great  Northern  Telegraph  Co., 
Ltd..  by  Messrs.  Johnson  it  Phillips,  Ltd.  :  double  engines  of 
220  b.b  p.,  bauline  25  tons. 


HvDRAUMC  Pumps.— One  of  three  sets  of  pumps  supplied  to 
the  Ivomlon  Hydraulic  Power  Co.,  by  Messrs.  Mather  &  Piatt, 
Ltd.  Duty  500  gals./min.  at  800  Ib./sq.  in.  Motor  of  440 
b.b. p.,  0,(500  V,  3-phase,  50  cycles. 
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Telephone  ExcH.tsoE.  — 
Switch-room  at  the  Clerken- 
well  Pest  Office  Telephone 
Exchange,  London,  equipped 
throughout  by  the  Peel- 
Conner  Telephone  Works 
(proprietors,  the  General 
Electric  Co..  Ltd.).  Ulti- 
mate capacity,  10,000  lines. 


Overhead  Line. — Crossing  the  River  Blytli. 
Northumberland,  on  steel  towers  100  ft.  high. 
Two  three-phase  circuits,  20,000  V,  40  cycles, 
0.1  sq.  in.  conductors.  Installed  by  the  British 
Insulated  &  riclsby  Cables,  Ltd. 


TuRBO-GENER.\TOR. — A  12,500-kW,  3,000-r.p.m.  set  supplied  by  the  Metro- 
politan-Vickers  Electrical  Co.,  Ltd.,  to  Liverpool  Corporation;  fitted  with 
Biiumann's  multiple  exhaust,  which  reduces  diameter  of  disks  and 
peripheral  speed  2.5  per  cent.,  whilst  allowing  the  output  obtainable  fi'om 
a  single  cylinder  to  be  quadrupU-il. 


Electric  Locomotivk. — Built  for  the  Midland  Railway  of 
New  Zealand  by  the  English  Electric  Co.,  Ltd. ;  equipped  with 
four  1,.500-V,  170-h.p.,  d.c.  motors. 


TR.VNSioKMEn.— One  of  four  3..')3:VkV.\,  50-cycle,  self-cooled 
transformers  being  supplied  to  Barcelona  by  the  British 
Electric  Transformer  Co.,  Ltd.  .  —  — 
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FUEQUENCV    -    CHANGER.    — 

One  of  two  600-kVA  sets 
supplied  to  the  City  of 
Guelpli.  Canada,  by  the 
Lancashire  Dynamo  and 
Motor  Co.,  Ltd.  Each  set 
comprises  a  "  Lancashire  " 
self  -  starting  synchronous 
motor  coupled  to  an  alter 
nator  (with  rocking  stator), 
a  d.c.  traction  generator, 
and  an  exciter. 


RoT.*RY  Converter.— One  of  four  2.5-cycle,  4,.500-kW  machines  supplied  to  the 
Victorian  Railway  Commissioners,  Melbourne,  by  the  British  Thomson-Houston 
Co.,  Ltd.,  for  heavy  traction  service;  1,-500  V,  3,000  A,  187.5  r.p.m. ;  9,000  kW 
for  one  minute.  Started  up  with  self-synchronising  induction  motor  and  con- 
nected to  d.c.  bars  within  15  minute.s.     Largest  built  in  Great  Britain. 


TRANSFO]:Mi;r;.— One  of  seven  4,000-kVA 
trimsfonners  fur  a  11U,000-V,  three-phase 
transmission  system,  Mangahao,  New 
Zealand,  built  bv  Messrs.  Ferranti,  Ltd. 
Weight,  m  tons. 
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Circuit-breaker. — Built  for  Manchester  C<jr- 
poration  for  group  feeder  control,  by  Messrs. 
Ferguson,  Pailin,  Ltd.  Rupturing  capacity- 
1,000,000  kVA;  2,000  A,  .33,000  V,  S-phase;  each 
pole  in  separate  steel  tank. 


Turbine. — One  of  two  sets  .supplied  for  Dorrigo,  New  South  Wales,  by  Messrs 
.\rmstrong,  Whitworth  it  Co.,  T;td. ;  spiral  type. 
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SUBMARINE    TELEGRAPHY. 


By  Commander  ROLLO   APPLEYARD,  R.N.V.R.,  C.B.E.,  J. P.,  M.lnst.C.E. 


"The  mightii  future   is  as  nothing,  btiitg   everything;  the  past  is  everything,  being  nothiiig." 


From  time  inunemorial  the  accepted  method  of  celebrating 
anniversaries  has  been  to  recall  the  scattei-ed  incidents 
relating  to  the  theme,  and  to  string  them  into  a  story 
for  the  instruction  or  amusement  of  those  who  will  listen. 
In  the  ordinary  course  of  events  this  method  would  have 
been  adopted  to  proclaim  the  present  jubilee.  It  would 
have  indicated  how  a  periodical  which  started  on  its 
famous  career  on  November  15,  1872,  pursued  its 
V  ay  for  half  a  century,  ever  with  a  hand  to  help  and  a 
voice  to  cheer  those  who  laboured  truly  to  establish  the 
electrical  industry.  With  characteristic  delicacy,  how- 
ever, the  Editors  have  abandoned  for  this  occasion  the 
historical  plan ;  they  desire  that  the  world  shall  be 
reminded  that  the  electrical  industry  has  not  yet  lost, 
and  must  never  lose,  the  youthful  spirit  that  is  its 
heritage.  Here,        then, 

thougli  our  thoughts  may 
occasionally  turn  to  the 
work  of  the  telegraph  engi- 
neers and  electricians  who 
were  the  pioneers,  let  us  not 
speak  too  much  of  years. 
"  They    have     irakened    the 

timeless    Tilings;     they 

have  killed  their  father 

Time  ; 
Joining      hands     in      the 

gloom,    a    league    from 

the  last  of  the  sun. 
Hush!  Men  talk  to-day  o'er 

the    ivaste    of   the    ulti- 
mate slime. 
And  a  new  Word  runs  be- 

t  w  e  en  :      whispering , 

'  Let  us  be  one.'  " 
Bygones  shall,  so  far  as 
possible,  be  bygones,  dis- 
missed -with  the  knowledge 
that  the  hi.story  of  applied 
science,  and  indeed  of  ap- 
plied art,  has  no  page  more 
brilliant  or  enchanting  than 
that  upon  which  is  recorded 
the  birth,  the  growth,  and 
the  achievements  of  sub- 
marine  telegraphy. 

It  must  be  confessed  that, 
in  contemplating  sub- 
marine telegraphy,  it  is  easier  to  pass  in  review  from 
what  was  to  what  is,  man  to  travel  in  anticipation  from 
what  is  to  what  will  be.  In  either  case,  however,  the 
transition  leads  and  has  led  the  investigator  step  by  step, 
effoit  by  effort,  through  that  fascinating  region  of 
research,  partly  physical,  partly  mental,  that  broadens 
out  from  the  sunset-edge  of  things  accomplished,  and 
extends  from  what  is  known  to  what  did  or  will  happen. 
Submarine  telegraphy  illustrates,  moreover,  that  the  one 
demand  held  by  natural  science  against  the  investigator, 
within  this  region  of  discovery  ami  invention,  is  that  he 
shall  watch  and  measure  and  refuse  to  drift.  To 
advance,  lie  must  try  to  take  his  bearings  and  to  ascer- 
tain his  distances,  even  though  his  rods  and  clocks  con- 
spire with  the  ether  to  delude  him.  Above  all,  upon 
the  plane  of  what  is  reasonable,  possible,  or  probable, 
he  must  ever  appeal  to  experiment.  If  the  experiment 
i.s  made  and  studied,  though  it  may  seem  to  fail,  the 
endeavour  itself  disturbs  contact  with  what  is  known, 
and  simultaneously  from  tlie  world  of  the  unthought-of 
a  new  notion  springs  into  existence  and  flashes  across 
the  gap  of  ignorance  to  be  recognised  as  an  increment 
to  knowledge. 


by] 
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In  submarine  telegrapliy  there  is  no  evidence  that  we 
are  approaching  the  limit  of  what  can  be  accomplished 
by  observation,  measurement,  and  experiment,  ivever- 
theless,  although  materials  and  phenomena  associated 
with  the  subject  are  particularly  appropriate  for  re- 
search of  that  character,  and  although  theory  is  well 
advanced,  the  process  of  development,  so  far  as  apper- 
tains to  tlie  cable  in  actual  use,  is  remarkably  slow,  both 
as  regards  design  and  construction.  Attention  is  fre- 
quently directed  to  new  principles  applied  to  telegraph 
instruments,  to  improved  metliods  of  signalling,  and  to 
the  threat  of  the  supersession  of  cable-telegraphy  by 
some  other  form  of  message-transmission,  but  why  is 
there  so  little  change  in  the  accepted  design  of  the  cable 
itself?  The  e-tplanation  must  be  sought  in  the  fact  that 
mechanical,  as  well  as  elec- 
trical, requirements  have  to 
be  fulfilled,  and  that  the 
existing  form  of  cable  is 
comparatively  satisfactory 
in  both  respects  at  the  price. 
Any  modification  of  design 
that  entails  increased  cost 
has  a  hard  struggle  for 
acceptance,  unless  it  can  be 
proved  to  bring  about  either 
increa-sed  durability  or  in- 
creased efficiency  of  trans- 
mission. Future  designers 
will  study  this  problem  not 
merely  by  seeking  to  develop 
the  conductor,  the  dielectric, 
and  the  mechanical  protec- 
tion of  the  cable,  but  also  by 
endeavouring  to  proportion 
the  inductance  and  leakance 
so  as  to  secure  rapid  and 
well  -  defined  signals.  A 
jirophet  might  hazard  the 
opinion  that  their  success 
will  depend  upon  their 
cliemists  as  well  as  upon 
tlieir  mechanicians. 

So  far  as  the  conductor  is 
concerned,  the  conclusion 
y.  c.  Bcresforj.  arrived  at  by  Matthiessen 
that  pure  copper  had  higher 
conductivity  tlian  any  of  its 
alloys  deprived  future  research  students  of  many 
happy  days  of  investigation.  On  the  other  hand, 
it  directed  the  efforts  of  copper-wire  manufac- 
turers to  the  need  for  purity,  and  as  they  have 
already  been  successful,  mucli  further  progress  along 
this  linei  is  difficult  to  imagine.  The  chaos  of  the 
coinage,  and  the  creation  of  paper  money,  may  be  fol- 
lowed by  such  a  deluge  of  silver  that  the  metal  market 
may  suffer  a  complete  change.  The  best  that  could 
happen  would  be  that  pure  silver  should  thereby  fall 
in  relative  value  so  as  to  be  comparable  in  price  with 
copper.  From  such  a  substitution,  an  improvement  of 
about  5  per  cent,  in  the  speed  of  transmission  through 
cables  might  be  expected  to  ivrise,  and  the  increased 
revenue  resulting  therefrom  is  perhaps  the  only  shred 
of  hope  for  tiie  recovery,  on  balance,  of  some  of  the 
world's  losses. 

Xext  in  importance  tp  ptirity  is  care  in  annealing  the 
wire  for  the  conductor.  Wire-makers  have  vied  with 
one  another  to  obtain  the  softest  product,  and  although 
finality  may  not  have  been  reached,  they  have  left  the 
research  student  a  giant's  task  to  produce  a  better 
result.     It   is    to  be  observed,    however,   that   although 
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the  copper  wire  is  carefully  annealed  before  it  enters 
the  stranding  machine,  there  is  always  the  chance  that 
it  may  be  subjected  to  stresses  during  the  stranding 
process.  If,  in  the  future,  the  design  of  the  machine 
were  so  far  improved  as  to  remove  these  stresses,  the 
corresponding  gain  in  transmission  might  be  of  the 
order  of  one-half  per  cent.,  but  it  would  scarcely  be 
greater. 

An  astute  observer,  examining  the  stranding  machine 
in  quest  of  possible  developments,  might  carry  out  a 
research  upon  the  sticky  compound  that  unites  the 
centre  wire  to  the  outer  wires  of  the  strand.  By  filling 
up  interstices,  this  compound  renders  the  strand  more 
or  less  free  from  air-cavities,  which  would  be  disadvan- 
tageous in  subsequent  operations.  As  the  compound 
is  of  the  nature  of  a  dielectric  rather  than  a  conductor, 
it  obviously  would  be  more  useful  outside  than  inside 
the  strand,  provided  that  a  conducting  substance  could 
be  devised  as  a  substitute  to  eliminate  air.  The  pro- 
portion of  compound  within  the  strand  varies  con- 
siderably in  difierent  strands,  but  in  some  instances  it 
is  a  substantial  amount,  attaining,  perhaps.  1  or  2 
per  cent,  of  the  weight  of  the  copper.  This  astute 
observer  will  at  once  suggest  that  the  strand  should  be 
passed  through  a  bath  of  molten  solder,  or  other  metal, 
instead  of  compound,  and  then  through  a  die  to  secure 
a  smooth  metallic  surface  and  a  circular  section.  Un- 
fortunately this  operation  would  deprive  the  strand 
of  its  flexibility,  and  it  would  add  materially  to  the 
cost.  The  experiment  would,  however,  have  the  useful 
effect  of  causing  renewed  inquiry  to  be  made  into  the 
merits  and  demerits  of  replacing  the  strand  by  a  single 
solid  copper  wire  of  circular  section. 

It  is  recognised  that  a  solid  wire  would  have  decided 
advantages.  An  approach  to  such  a  conductor  has  been 
obtained  by  lapping  copper  tapes  round  a  central  wire. 
As  compared  with  a  strand  of  normal  design,  a  certain 
degree  of  flexibility  is  thus  lost,  and  the  copper  of  the 
tapes  is  probably  more  severely  stressed  than  is  that 
of  the  ordinary  outer  wires  in  a  normal  strand  during 
the  operation  of  stranding.  This  form  of  conductor  is 
a  suggestive,  though  imperfect,  step  towards  a  design 
giving  the  lowest  electrostatic  capacity  and  the  least 
electrical  resistance  for  given  weights  of  copper  and 
dielectric. 

In  addition  to  the  advantage  of  flexibility,  a  stranded 
conductor  has  the  merit  that,  in  the  event  of  the  dis- 
ruption of  one  of  the  component  wires  of  the  strand, 
the  others  may  be  expected  to  maintain  continuity. 
It  might,  of  course,  be  argued  that  a  single  wire  of  seven 
times  the  tensile  strength  would  be  less  liable  to  dis- 
rr.ption.  '  Further,  with  currents  of  high  frequency, 
tlie  distribution  is  likely  to  be  more  uniform  over  the 
section  in  the  case  of  a  strand  than  in  the  case  of  a 
solid  conductor ;  but  for  telegraphic  currents,  from 
the  electrical  standpoint,  the  single  wire  would  probably 
have  preference,  because  of  the  reduction  in  diameter 
of  the  conductor  as  a  whole  as  compared  with  a  strand 
of  the  same  material  of  equal  resistance,  and  the  conse- 
quent diminution  of  electrostatic  capacity.  Future 
electricians  will  be  trained  to  calculate  these  relative 
merits  and  demerits  to  a  nicety,  and  if  they  decide  that 
a  single  wire  of  circular  section  would  be  electrically 
a^  good  as,  or  better  than,  a  strand  of  equal  weight,  and 
not  inferior  mechanically,  they  will  rail  upon  the 
mechanicians  of  their  day  to  dispose  of  the  difficulty 
of  increased  rigidity.  They  will  discover,  incidentally, 
that  the  rigidity  lurks  not  only  in  the  conductor,  but 
ia  the  specification,  and  that  it  is  easier  to  remove  it 
from  the  one  than  from  the  other. 

Those  who  have  struggled  with  difficulties  of  this 
character  will  find  entertainment  in  contemplating  what 
awaits  those  who  are  to  carry  on  the  work.  It  can  be 
truly  said  that  if  the  surmounting  of  these  electrical  and 
mechanical  obstacles  gives  to  future  workers  as  much 
satisfaction  as  it  gave  to  the  pioneers  of  our  day.  the 
newcomers  will  be  happy  labourers  in  a  field  of  sur- 
passing fascination.  As  we  are  here  upon  ground  that 
is  entirely  hypothetical.  let  it  be  supposed  that  the  new- 


comers decide  in  favour  of  a  single-wire  conductor. 
Developments  would  probably  take  the  form  of  improved 
means  for  straightening  and  annealing  the  wire  before 
covering  it  with  dielectric;  for  large  wire  with  bends 
in  it  would  lead  to  a  decentralised  core,  and  would  be 
intolerable.  With  such  a  conductor,  special  arrange- 
ments would  be  necessary  during  the  covering  process 
to  ensure  that  the  dielectric  forms  a  symmetrical  coating 
sutficiently  firm  to  enable  the  core  to  be  wound  upon 
the  machine-drums  without  deformation  of  section.  At 
this  stage  the  electrician  will  in  fact  begin  to  worry 
the  mechanician  for  a  core  with  a  "  good  centre,"  and 
it  is  probably  at  about  this  time  that  the  mechanician 
will  seek  assistance  from  the  chemist.  If  they  succeed, 
an  advance  will  be  made  towards  efficiency  and  economy. 

The  time-hououred  method  of  applying  the  dielectric 
in  three  separate  coats,  with  compound  between  each, 
has  already  been  departed  from  on  several  occasions, 
and  ingenious  machinery  has  been  devised  for  reducing 
the  process  to  a  single  operation.  This  suggests  that, 
in  the  future,  it  may  be  possible  to  reduce  the  amount 
of  compound  between  the  coats,  or  even  to  eliminate 
it,  so  as  to  have  the  advantage  of  a  homogeneous  cover- 
ing of  the  best  material  for  the  purpose  of  transmission 
and  durability.  Here,  again,  however,  there  will  be 
objections  to  any  change  in  the  specification. 

From  Thatever  aspect  an  attempt  may  be  made 
to  develop  the  submarine  cable,  the  inventor,  the 
economist,  and  the  electrician  will  meet  at  a  point,  and 
that  point  will  always  be  the  joint  in  the  core.  Any 
modification  of  the  conductor,  dielectric,  or  sheathing 
that  imperils  a  joint  must  be  rejected.  Now,  the 
jointer  is  of  all  men  the  most  conservative  and  the 
most  despotic ;  of  applied  science,  art,  and  industry  he 
is  the  consummation.  Nevertheless,  a  wise  captain  will 
not  allow  him  to  control  the  cable-ship,  and  a  prudent 
manufacturer  will  not  allow  him  to  oppose  all  develop- 
ments. He  has  to  be  told  that  the  dielectric  of  yesterday 
is  not  the  dielectric  of  to-day.  His  skill,  however,  is 
considerable,  and  it  will  enable  him  to  modify  his 
procedure,  if  necessary,  to  meet  the  requirements 
of  the  future.  With  each  change  of  design  or  di- 
electric a  set  of  experimental  joints  must  be  made  and 
tested. 

A  change  in  the  material  used  for  the  dielectric  of 
submarine  cables  is,  to  many  of  us,  difficult  to  content  ■ 
plate.  Does  not  every  text-book  tell  us  that  it  is  gutta- 
percha'/ Closer  acquaintance  with  the  subject,  however, 
introduces  us  to  a  number  of  varieties  of  the  gum,  the 
choice  products  of  Pahang,  Johore,  Bulongan,  Sarawak, 
Bagan,  Sarapong,  or  Macassar;  and  experience  tells 
us  that  each  variety  is  subject  to  surprising  divergences 
of  quality.  The  truth  is  that  time  and  avarice  have 
degraded  the  old  market.  One  important  result  has 
been  that  balata  from  Venezuela  has  competed  against 
the  products  of  Singapore  with  considerable  success.  A 
further  consequence  has  been  that  the  process  of 
deresinification  has  been  developed,  and  that  the  result- 
ing dielectric  has  very  favourable  characteristics, 
especially  with  regard  to  electrostatic  capacity.  The 
manufacturer  to-day  has  thus  considerable  latitude,  and 
the  prospect  of  further  development  is  as  hopeful  as  it 
is  enticing.  During  the  next  half-century  it  may  confi- 
dently be  expected  that  still  lower  electrostatic  capacities 
will  be  obtained,  and  that  this  will  constitute  one  of  the 
most  direct  lines  to  improvement  in  core  construction. 
Chemistry  will  .seek  new  victories,  but  the  jointer  will 
continue  to  decide  the  issue. 

The  total  effect  of  modifying  the  material  and  cross- 
section  of  the  conductor,  and  of  carrying  out  an  extended 
research  on  tlio  dielectric,  might  be  to  improve  trans- 
mission to  the  extent  of,  say,  25  per  cent,  in  fifty  years. 
This  would  be  a  fine  achievement,  but  the  pace  would  be 
far  too  slow  to  satisfy  the  research  student.  Let  him 
therefore  begin  with  the  core  as  it  is,  and  press  on 
witli  the  development  of  a  new  type.  The  first  step 
will  bo  to  extend  his  measurements.  Inductance  and 
leakance  must  be  determined  for  his  core,  as  well  as  its 
resistance  and  capacity,  for  a  ran£ro  of  frequencies,  and 
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bis  task  will  be  to  proportion  tiiuse  four  (luautitius  to 
produce  the  best  effect.  Ho  will  probably  be  obliged  to 
introduce  inductance  into  the  core,  eitlier  as  a  continu- 
ous lapping  of  iron  wire  over  the  conductor  or  as  a 
series  of  separate  "loading"  coils,  in  which  respect 
submarine  telephony  has  already  outstripped  telegraphy. 
And  to  these  four  quantities  he  must  add  four  others  ; 
the  cost,  the  joint,  the  specification,  and  tiie  durability. 

The  addition  of  inductance  will  demand  close  atten- 
tion to  the  question  of  durability.  The  gutta-percha  in 
the  core  of  a  submarine  cable  requires  to  possess  a 
certain  amount  of  moisture  to  prevent  rapid  deteriora- 
tion, and  this  amount  may  vary  from  about  1  to  3  per 
cent.  A  lapping  of  very  thin  iron  wire  over  the  con- 
ductor might,  for  protective  and  electrical  reasons,  need 
to  be  treated  with  some  kind  of  varnish.  This  would 
increase  the  cost;  and  the  varnished  metal  may  be  less 
effective  than  plain  iron  wire,  because  of  the  space  taken 
up   by  the   varnish. 

Attention  has  here  been  directed  to  the  cable  itself 
rather  than  to  instruments  or  to  methods  of  trans- 
mission. Several  considerations  lead  to  the  belief  that 
study  of  the  cable  is  the  most  helpful  line  of  approach 
to  the  future.  Fortunately,  the  barrier  of  conjecture 
that  stood  in  the  way  of  research  in  this  direction  has 
to  a  great  extent  been  removed  by  devoted  work  in  the 
realms  of  theory  by  men  whose  labours  will  be  more 
appreciated  in  the  next  fifty  years  than  they  have  yet 
been.  It  is  denied  to  us  to-day  to  retrace  our  steps  or 
to  recall  tlie  names  of  those  who  have  performed  this 
service;  we  are  pledged  to  look  forward,  and  it  must 
suffice  to  record  that  recent  work  by  mathematicians 
has  reduced  the  complex  theory  of  submarine  telegraphy 
to  practical  arithmetic,  thus  leaving  the  field  of  inves- 
tigation free  to  be  dealt  with  in  the  laboratory  and  at 
the  cable-station. 

Success  will  depend  upon  applying  the  improved 
apparatus  of  the  present  and  the  future,  to  overcome  the 
inherent  limitations  of  design  and  construction  of  the 
cable.     The  first  limitation  seriously  affecting  the  addi- 


tion of  inductance  is  lliat  a  submarine  telegraph  cable 
has  but  ono  insulated  conductor.  A  telephone  cable 
has  two.  Again,  in  telephony  it  is  possible  roughly 
t  >  average  the  frequency  of  the  vibrations  corresponding 
to  speech ;  but  in  telegraphy,  which  employs  a  more  or 
less  broken  sequence  of  transient  and  irregular  im- 
pulses, it  is  hardly  safe  yet  to  assume  a  definite  mean 
frequency.  In  submarine  telegraphy,  therefore, 
resonance  is  elusive.  As  we  cannot  tune  our  harps 
we  must  console  ourselves  with  the  drums.  Neverthe- 
less, it  is  reasonable  to  suppose  that  in  another  decade 
or  two,  from  the  transmitting,  receiving,  relaying, 
rectifying,  magnifying,  and  translating  apparatus  of 
to-day,  including  the  wondrous  thermionic  valve  in  a 
developed  form,  will  be  evolved  a  comparatively  simple 
system  of  signalling  through  telegraph  cables  which,  in 
combination  with  a  developed  type  of  core,  will  lend 
itself  to  the  conditions  necessary  for  an  approach  to  the 
distortionless  circuit.  The  moment,  in  fact,  appears  to 
be  fast  approaching  when  the  cable  will  be  designed  and 
constructed  more  nearly  as  a  component  of  the  apparatus 
— as   the  arrow   to  the   bow. 

In  view  of  the  multiplicity  of  conditions  that  deter- 
mine the  life  of  a  submarine  cable,  as  it  enters  the  ocean 
and  chafes  on  the  shore  over  merciless  tide-swept  rocks, 
or  as  it  gropes  its  way  along  the  ribs  bf  the  earth  towards 
the  quiet  ooze,  miles  deep,  and  creeps  slowly  up  the 
treacherous  slopes  into  the  fish-haunts  where  trawlers 
grapple,  or  finally,  as  it  regains  the  shallower  levels 
where  anchors  threaten  to  claw  its  sides,  the  endeavour 
to  predict  what  the  future  may  reveal  in  the  develop- 
ment of  sheathing,  laying,  and  picking-up,  is  in  vain. 
All  that  need  be  said  about  it  is  that,  thanks  to  the 
ingenuity  and  virility  of  our  race,  these  problems  are. 
for  the  purposes  of  the  immediate  future,  sufficiently 
solved.  The  chances  are  that  the  operations  will  remain 
substantially  unaltered  for  the  remainder  of  the  cen- 
tury. Let  us  therefore  use  every  effort  to  ensure  that 
in  this  respect  what  Great  Britain  has  won,  Great 
Britain  shall  hold. 


THE    PRESENT    AND    FUTURE    OF    POWER-STATION     EFFICIENCY. 


By    W.    M.     SELVEY,    Wh.Sc,    M.l.E.E. 


All  engineers  will  join  in  the  congratulations  due  to  the 
Electrical  Keview  on  the  occasion  of  its  Jubilee.  The 
progress  made  during  this  period,  in  which  the  Review 
has  held  its  familiar  position  in  the  ranks  of  the  now 
great  electrical  industry,  has  been  described  in  a 
fascinating  manner  in  the  Jubilee  number  of  the  Journal 
of  tlie  Institution  of  Electrical  Engineers. 

It  is  perhaps  interesting,  and  perchance  it  may  be 
profitable  to  review  the  present,  and  grope  vaguely  into 
the  future.  We  may  be  quite  certain  that  to  have  reversed 
the  iirocess,  as  did  H.  G.  Wells  in  his  "  Time  Machine," 
and  to  have  announced  to  the  people,  the  educated 
people,  of  fifty  years  ago  what  are  now  commonplaces  of 
electricity,  would  have  been  to  evoke  howls  of  derision  or 
accusations  of  insanity. 

Any  real  vision  of  the  future  is  therefore  likely  to 
receive  the  same  fate  to-day,  unless  it  should  seem  so 
utterly  fantastic  as  to  be  treated  as  good  fiction,  when 
it  might  achieve  the  worse  fate  of  becoming  a  "best 
seller." 

The  scientific  world  has  recently  been  exercised  with 
the  physiological  matter  in  the  address  of  the  President 
of  the  British  Association,  Sir  Charles  Sherrington,  at 
Hull.  There  is  an  analogy  between  the  way  in  which  the 
"  nerve  "  conductors  grow  outwards  from  the  brain, 
and  the  way  in  which  our  power  stations  are  stretching 
out  their  feeders.  A  survey  of  the  present  shows  that  the 
more  advanced  in  efficiency  the  power  station  becomes, 
the  farther  does  it  stretch  out.  It  is  a  cumulative  pro- 
cess. The  stretching-out  is  at  first  an  expense  and  a 
loss,    but    when    the   firm   attachment  is  made,  then  the 


feeder  becomes  a  means  of  sending  back  an  encourage- 
ment, a  fresh  power  to  the  brain,  which  enables  it  to  im- 
prove its  efficiency,  to  grow",  and  then  to  send  out  fresh 
feeders;  these  in  turn  again  strengthening  the  brain 
centre. 

Having  evolved  the  complete  organism,  in  the  case  of 
the  human  being,  the  brain  then  acquires  the  power  of 
joining  and  acting  with,  for  mutual  help  and  encour- 
agement, other  similar  organisms.  So  also  our 
advanced  power  station  is  the  first  to  come  into  contact 
with  other  power  stations,  and  a  similar  effect  is  pro- 
duced. 

Ultimately  we  arrive  at  the  political  body,  the  State, 
and  so  may  we  imagine  in  the  future,  the  physical  con- 
nection of  all  stations,  separated  by  that  interval  of 
distance  which  best  suits  the  necessities  of  the  areas  they 
serve. 

Similarly,  as  in  human  life,  the  more  advanced 
stations  will  act  as  mentors  and  leaders  to  the  smaller 
stations  in  the  system,  and  ultimately  a  balance  will  be 
attained  between  mere  size  and  average  convenience. 
This  process  is  already  slowly  going  on,  and  will  be 
accelerated  only  when  the  Force  residing  in  Help  and 
Example  is  fully  felt  in  the  completely  joined-up 
''  National  System." 

Comparing  the  more  advanced  with  the  less  is  to 
realise  that  without  any  radical  departure  in  efficiency, 
the  raising  of  all  to  an  equally  strong  position  would 
make  just  the  difference  shown  between  the  possibilities 
of  the  caveman  and  the  power  of  the  organised  nation. 

Electricity  is  still  sevei-ely  competing  with  "  isolated 
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(.uujbustiou  "  in  LVti_v  walk  of  iiU\  uiul  lia»  jK'iUaps  uiily 
attained  15  per  cent,  of  its  possibilities  to-ilay.  While 
the  isolated  and  small  power  station  has  a  heavy  task  to 
compete  with  the  isohited  steam  plant,  yet  it  is  doing  it 
slowly;  on  the  other  hand,  the  most  advanced  power 
station  has  a  lieavy  task  to  compete  with  the  large 
efficient  isolated  plant.  Yet  both  are  winning,  and  when 
the  large  station  takes  over  the  burden  of  the  small 
station,  in  the  very  giving  of  help,  it  receives  fresh 
power  to  deal  with  its  own  competitors.  Let  us  examine 
just  a  little  the  difference  between  the  large  and  the 
small. 

The  figures  for  high-pressure  steam  generated  and 
interheated  have  been  given  in  the  writer's  address  to 
the  Xorth-Midland  Centre  of  the  Institution  of  Electrical 
Engineers.  It  is  not  necessary  to  refer  in  detail  to  the 
figures  and  diagrams  there  given,  but  they  do  show  that 
a  diagram  efficiency  of  40  per  cent,  is  possible. 

Boiler  efficiency  we  know  under  steady  conditions  can 
now  be  maintained  at  85  per  cent.  Turbine  efficiency 
is  still  improving,  and  the  writer  sees  no  reason  to 
change  the  opinion  given  in  Merz  and  McLellan's  paper 
so  long  ago  as  l;)0-t  that  ultimately  85  per  cent,  will 
be  obtained.  Then  there  is  the  margin  for  station  use, 
operation  and  machine  load 
factor  losses  to  allow  for, 
which  for  steady  loads  may 
be  as  low  as  7  per  cent.,  and 
need  not  be  higher  than  15 
per  cent,  in  any  case  in  the 
future  for  a  large  station. 

These  factors  multiplied 
together  give  0.40  x  0.85 
X  0.85  X  0.85  =  24.57  per 
cent.,  which  is  the  prospec- 
tive figure  announced  l)y 
Mr.  Ferranti  at  llkley 
(I..M.E.A.  Convention. 
192U;. 

We  are  much  in  need  of  a 
"  standard  "  coal,  and  it 
would  clarify  discussion 
much  if  each  figure  quoted 
of  ' '  pounds  of  coal  per 
unit  "  were  given  in  terms 
of  standard  fuel.  The  fuel 
is  at  present  bad  compared 
with  what  it  might  be  if  all 
collieries  washed  their  coal, 
but  if  we  take  "  11,500 
B.th.u.  per  lb.  as  fired  "  as 
standard  coal,  then  the 
efficiency  of  24.5  per  cent, 
will  be  equivalent  to  a  heat 
consumption  of  13,930 
B.th.u.  per  unit  and  a  coal 
consumption  of  1,21  lb.  per 

unit,  iriving  with  coal  at  £.1  per  ton  a  coal  cost  ])ci-  unit 
at  the  station  of  0.13d. 

Now  if  a  study  is  made  of  the  Electrirdl  TiincK  records 
and  a  rough  curve  plotted  between  the  output  and  the 
"coal  costs,"  it  is  easy  to  see  how  undertakings  with 
low  costs  have  been  in  incresising  measure  enabled  to 
collect  business.  It  does  not  require  Vnuch  prevision  to 
see  how  the  snowball  effect  will  operate  as  large  stations 
crow  all  over  the  country.  And  they  will  grow,  in  spite 
of  many  obstacles,  "  fightings  within  and  fears  with- 
out." The  sort  of  economic  pressure  outlined  will  act, 
if  with  glacier-like  slowness,  akso  with  equal  certainty. 

Each  large  station,  by  tlie  effort  of  its  establishment. 
will  draw  strength  to  itself,  and  everywhere  around  us 
the  start  is  being  made.  Mancliester,  Birmingham. 
Sheffield.  Rotlierham.  Blackburn,  Glasgow,  Edinburgh, 
Leicester,  as  well  as  the  North-East  Coast  Companies 
from  which  the  text  of  the  paraljle  was  taken,  have 
developments  of  a  size  and  character  calculated  in  time 
t/)  draw  the  line  of  the  comparative  level  at  a  higher 
altitude. 

Another  and  striking  aspr-rt  of  the  ])resent.  and  one 
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whiih  i»  full  uf  iiope  I'or  ihe  future,  is  the  way  in  which 
the'  smaller  stations  and  their  organs  of  plant  are 
rapidly  iiujiroving  in  efficiency,  small  sets  coming  with- 
in 20  per  cent,  of  the  efficiency  of  the  largest  sets.  This 
is  especially  apparent  in  isolated  industrial  districts 
like  Lincoln  and  Peterborough  and  Luton,  where  it  must 
be  some  years  before  complete  articulation  witn  the 
main  system  can  occur.  Each  such  case  strengthens  the 
industry  as  a  whole,  and  assists  materially  in  another 
direction,  on  which  much  could  be  written,  namely,  that 
of  mass  production  of  cheap  and  reliable  apparatus. 

In  the  foregoing  it  has  been  argued  that  the  highest 
efficiency  in  sight  for  a  large  power  station  worked  at 
a  high  load  factor  is  about  24.5  per  cent.,  and  that 
if  this  efficiency  were  equally  obtainable  at  many  of  the 
principal  centres  in  the  country,  many  of  the  desires  of 
electrical  engineers  would  be  realised.  It  has  also  been 
pointed  out  that  the  force  of  example  has  led  the  smaller 
centres  to  expect  and  attain  efficiencies  which  come 
wonderfully  close  to  the  larger  schemes.  These  matters 
are  probably  worth  a  little  closer  examination. 

Let  us  briefly  consider  first  the  problem  of  the  steam 
cycle  used. 

As  far  as  our  knowledge 
goes  at  present,  it  does  not 
appear  that  high  pressure 
alone  presents  any  striking 
difficulties,  the  limitations 
are  still  in  the  direction  of 
temperature. 

The  small  and  middle  size 
concerns  which  are  typified 
in  manj-  minds  by  having 
generating  sets,  sav,  of 
3.000  kW  and  6,000  kW 
capacity,  may  now  be  asso- 
ciated with  265-lb.  and 
350-lb.  pressure,  and  in 
favourable  cases  with  28.5 
in.  and  29.1  in.  vacuum, 
and  with  G88°  F.  total  tem- 
perature. 

The  cycle  efficiencies  in 
these  cases  are  33.9  per 
cent,  and  36.4  per  cent.  Tlip 
various  organs  cannot,  of 
course,  realise  such  high 
efficiencies  as  in  the  largest 
concerns,  and  it  is  doubtful 
whether  anything  but  the 
ordinary  steam  cycle  should 
be  attempted  (except  in  oiif 
particular,  which  will  be  re- 
ferred to  later).  It  would 
be  possible  to-day  to  obtain 
turbine  sets  of  these  sizes 
v'nU  cfficifiiries  of  7U  per  cent,  and  73  per  cent,  at  the 
alternator  terminals  were  it  demanded. 

The  boiler  would  naturallv  be  a  smaller  unit,  and  the 
steady  efficiencies  obtainable  may  be  put  at  78  per  cent, 
and  81  per  cent,  for  the  corresponding  sizes.  The  re- 
maining figure  for  the  general  losses  must  be  put  at  a 
higher  value  than  before,  because  the  smaller  concern  can 
i-eldotn  command  the  load  factor  and  such-like  favourable 
conditions,  but  it  may  be  fairly  taken  as  25  percent,  and 
20  yvr  cent,  respectively. 

Thus  we  arrive  at  two  general  conditions  of — 
The  smaller  concern  using  3,000-kW  sets, 

0.34  X  0.70  X  0.78  x  0.75  =  13.9  per  cent.. 
and  the  moderate-size  concern  using  6,000-kW  sets, 
0.36  X  0.73  X  0.81  x  0.80  =  17.0  per  cent. 
These  are  not  figures  realised  to-day,  but  ones  which 
might  be  realised  for  a  new  plant  designed  to-day  under 
favouralile  conditions  where  sets  of  such  size  seem  to  be 
of  the  ri'jrht  capacity  for  the  load  in  sight  for  the  next 
decade,    and   w^hich  are  therefore    isolated    from    large 
industrial   centres. 

Translating     them     into     terms     of     the     suggested 
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•'standard  coal"  of  11,500  U.tli.u.,  they  signify 
coal  consumption  of  2.14  and  1.75  lb.  per  unit,  and 
with  coal  at  £.1  per  ton,  coal  costs  of  0.2.'5cl.  and  0.18yd. 

In  order  to  avoid  any  misunderstanding  hy  the  reader 
wJio  reads  rapidly,  it  is  necessary  to  emphasise  that 
these  are  not  figures  to  be  expected  from  every  station 
that  already  has  sets  of  a  size  such  as  we  are  con- 
sidering. They  are  figures  representing  possibilities  in 
the  future  for  plants  designed  to  take  the  fullest  advan- 
tage of  the  experience  gained  with  the  plant  of  maxi- 
mum size.  The  note  to  be  struck  is  one  of  hoijefulness 
for  those  engineers  who  feel  that  they  have  only  a 
moderate-sized  cake  to  bite  at.  There  may  be  many  such 
who  have  a  decade  of  uphill  work  before  them,  without 
any  hope  of  sharing  the  larger  developments  except  in 
tlie  way  indicated. 

One  more  matter  may  De  mentioned  about  the  cycle. 
Workers  on  the  theoretical  problem  of  air  as  a  working 
fluid  for  usf  in  a  gas  turbine  are  well  aware  that  only 
Iiy  very  complete  regeneration  can  they  hope  to  approach 
the  efficiency  of  the  "  Carnot  cycle."  The  temperature- 
entropy  diagram  for  steam  is  well  known.* 

It  is  quite  obvious,  from  a  consideration  of  that 
iliagram,  that  the  higher  the  pressure  of  and  therefore 
temperature  of  evaporation,  and  consequently  the  lower 
the  degree  of  superheat,  the  nearer  the  centre  part  of 
the  diagram  approaches  the  Carnot  cycle,  the  less  im- 
)iortant  is  the  region  to  the  right,  and  the  more  im- 
portant the  region  to  the  left.  If  the  heat  supplied  to 
the  water  can  in  any  degree  be  obtained  regeneratively 
by  the  heat  rejected  from  the  steam,  then,  although  the 
Carnot  cycle  is  not  followed,  the  Carnot  efficiency  is 
approached.  As  long  as  all  the  heat  of  the  n\iddle  por- 
tion is  rejected  at  the  lowest  temperature,  then  regenera- 
tion is  impossible,  but  if  a  small  portion  is  rejected  not 
at  <vacunm>  l^ut  f  +  ^  t.  then  this  can  be  used  to 
regenerate  the  water  from  t  to  t  +  A  i-  Then,  if  a 
further  small  portion  is  rejected  at  t  +  2  A  ^  this  can 
also  be  used  to  regenerate  the  water  further.  Theoreti- 
cally, if  this  is  done  in  an  infinite  number  of  stages  with 
complete  efficiency,  not  the  Carnot  cycle,  but  the  Carnot 
efficiency,  is  approached. 

Such  a  scheme  has  been  efi'ectively  applied  for  one 
«tage  on  a  well-known  make  of  turbine,  and  can  be  car- 
ried several  stages  further  by  what  are  known  as  suc- 
(  essive  "  bleedings,"  a  horrible  "  Americanese."  which, 
liowever,  hits  the  mark.  Three  stages  are  involved  in 
the  latest  projects. 

There  is,  however,  another  practical  consideration. 
Much  of  the  heat  at  present  used  in  the  left-hand  part  of 
the  diagram  is  supplied  by  the  gases  leaving  the  boiler, 
and  as  the  pressure  rises  this  heat  increases. 

To  throw  it  away  would  nullify  the  profit  of  the 
regeneration,  and  the  only  course  open  is  to  again  adopt 
the  regenerative  system  and  return  it  to  the  air  tised 
for  combustion.  Although  a  moderate  amount  of  air 
heating  of  from  100°  F.  to  130°  F.  {i.e.,  about  3  per 
cent,  of  the  total  heat)  is  probably  quite  feasible  on 
tlie  usual  machine  stoker,  it  becomes  a  grave  qtiestion 
whether  10  to  15  per  cent,  of  the  total  heat  can  be 
thus  dealt  with  unless  by  some  radical  departure,  sucli 
as  the  use  of  powdered  fuel.  This  suggests,  however,  a 
line  of  progress  wliich,  no  doubt,  has  received  the  most 
careful  consideration  by  those  responsible  for  the  latest 
developments.  Much  of  the  substance  of  these  schemes, 
if  successfully  developed,  can  again  be  applied  in  a  lesser 
degree  to  the  smaller  concern.  Comparing  the  possible 
results  from  the  smaller  stations  in  the  future,  there 
.seems,  therefore,  much  hope  for  drawing  the  competitive 
level  higher  and  higher  every  year. 

There  are,  of  course,  undertakings  operating  witli 
turbines  of  1,000-kW  and  2,000-kW  size,  but  these 
can  be  looked  on  as  being  in  a  transition  stage.  There 
are  remaining  a  large  number  of  isolated  concerns  whose 
total  output  can  only  be  expected  to  be  about  500  to  1 ,000 
kW.  These  are  at  present  operated  by  small  recipro- 
cating steam  engines  often  non-condensing. 

•See  fig.  1,  p.  38.  Journal.  Inst.  E.E.,  Vol.  58,  No.  a8G. 
December,  1919. 


There  is  also  an  outlook  for  these  concerns  by  the  use 
of  oil  engines.  There  are  two  main  lines  known  popu- 
larly as  tlie  Diesel  and  semi-L)iesel  types.  The  cycle 
ettitiency  of  these  engines   is  extraordinarily  higii. 

According  to  an  analysis  of  performance  by  Sir  Dugald 
Clerk,  a  fair  result  for  a  500-ii.p.  Diesel  engine  is:  — 

.\lL'(;hanical    efficiency,    77.0    per    cent. 

Indicated  thermal   efficiency,   39.9  per  cent. 

Brake  thermal   efficiencj',    31.2   per  cent. 

Since  the  mechanical  efficiency  is  low,  the  brake 
thermal  efficiency  falls  ofl  rapidly  at  low  load,  which 
indicates  the  desirability  of  a  series  of  sets  of  increas- 
ing size  to  deal  with  the  bad  load  factor  of  small  con- 
cerns. 

.  The  efficiency  of  much  smaller  engines  of  the  same 
type  is  well  maintained.  The  following  figures  may  be 
of  interest  as  representing  results  commercially  attain- 
able to-day. 

Fuel  consumption  of  small  Diesel   engines   in  pounds 


per  b.h.p.-hour  :  — 

100  h.i). 

150  h.p 

Full    load 

0.15 

0.44 

f   load 

fi.47 

0.46 

h   load 

0.5+ 

0.52 

i  load 

0.73 

0.69 

The  brake    efficiency 

cor 

respondinfr 

to   the.se 

taking  the  oil  as  having 

18 

000  B.th.u. 

per  lb., 

100  h.p. 

150  h.p 

Full   loa.l 

31.4 

32.1 

J    load 

.30.1 

.30.7 

h  load 

26. 2 

27.2 

i  load 

19.4 

20.5 

The  efficiency  of  semi-Diesel  sets  is  very  similar  to  the 
above. 

The  cost  of  all  small  prime  movers  of  any  type  is 
]iroportionately  high.  The  total  costs  of  running  these 
engines  cannot  be  compared  yet  with  those  of  the  larger 
steam  stations.  Not  only  is  the  capital  cost  high,  but 
the  fuel  cost  is  high.  At  the  present  time  the  cost  of 
fuel  oil  is  about  ,£4  12s.  6d.  a  ton  for  a  material  of 
calorific  value  (lower)  of  about  18.000  B.th.u.  per  lb. 

Recent  estimates  for  a  small  output  gave  the  follow- 
ing interesting  figures:  — 

Total  Generation  Costs — Price  Pkh  Unit  Skxt  Out. 
170-k\\'  .50-kW 

Load.  Diesel.  Semi-Diesel. 

Full  ...         0.572d. 

f  ...         0.662 

),  ...         0.865 

I  ...         1.495 

Included  in  these  costs  are — 

(a)  Depreciation  and   interest. 

(b)  Waste,   stores,  renewals,  and  repairs. 

(c)  Fuel  and  lubricating  oil. 

(d)  Cooling  water. 
(f)  Labour. 

At  or  about  half  load,  the  fuel  cost 
half  the  total  cost. 

While  such  figures  ahow  that  many  of  the  small  steam 
concerns,  which  will  have  to  carry  on  alone  for  a  number 
of  years,  can  effect  much  progress  by  the  use  of  such 
sets,  a  consciousness  may  still  remain  that  reductions 
may  and  should  be  hoped  for. 

As  an  outlook  for  tlie  future,  it  is  not  beyond  imagina- 
tion to  expect  processes  for  obtaining  a  greater  oil  yield 
from  coal,  especially  should  it  be  found  possible  to  carry 
it  in  solution.  Research  scenes  to  be  feeling  its  way  in 
this  direction.  It  is  already  known  that  oil  may  be 
made  to  carry  solid  carbon,  if  sufficiently  finely  divided, 
and  workers  are  busy  endeavouring  to  get  more  and 
more  of  the  coal  content  in  liquid  form.  These  may 
ultimately  be  chemical  and  not  necessarily  simple  distil- 
lation processes. 

Finally,  in  some  cases  there  may  be  found  a  use  for 
the  exhaust  heat  from  the  small  reciprocating  engines. 
This  may  be  utilised  for  warming  buildings,  heating 
baths,  and  jirovidiug  eheaii  liot  water  for  public  wash- 
Jiouses. 

Thus,  even  in  the  smallest  concern,  there  is  room  for 
piogress,  effort,  and  hope. 


0.705d. 
0.825 
1.09 
2.05 


approximately 
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THE     DEVELOPMENT     OF    SMALL    WATER-POWERS    AND    LOW    FALLS. 


By    Prof.    A.    H.    UIBSON,    D.Sc,    M.Inst  C.E.,    M.l.Mech.E. 


The  physical  Lliaracteristics  of  a  couutiy  determine 
whether  its  potential  water  powers  shall  be  mainly 
available  at  ^ites  each  giving  a  comparatively  large 
output  or  at  a  large  number  of  sites  of  small  individual 
capacity.  In  such  a  country  as  Great  Britain  the 
rivers  in  general  have  too  gradual  a  fall,  and  the 
streams  of  the  steeper  ground  carry  too  little  water  to 
permit  of  the  large  development  of  water  power  at  any 
one  site.  On  the  other  hand,  there  are  innumerable 
sites  scattered  throughout  the  country,  on  all  but  the 
most  sluggish  rivers,  at  whicli  small  water  powers  of 
from  10  to  200  h.p.  might  readily  be  developed. 

As  a  general  rule,  in  all  the  older  industrial  countries 
the  early  manufacturing  communities  were  grouped 
around  the  more  easily  available  water-power  sites,  and 
extensive  use  was  made  of  such  power,  notably  for  the 
production  of  textiles  and  for  milling.  The  development 
of  the  steam  engine  and  of  railway  transit,  the  growth 
of  the  size  of  factories  beyond  the  capacity  of  the  in- 
stalled water-power  plants. 
and  the  improvements  in 
methods  of  manufacture 
necessitating  a  steadiness  of 
drive  which  could  not  be 
furnished  by  the  water- 
wheels  then  emjsloyed,  led  to 
the  abandonment  of  the 
majority  of  such  installa- 
tions. During  the  last  de- 
cade, however,  there  has 
been  a  general  revival  of  in- 
terest in  these  small  water 
powers.  The  improvement 
of  the  water  turbine  and  the 
great  development  of  elec- 
trical appliances  have  been 
largely  responsible  for  this 
revival,  which  has  been 
accelerated  by  the  great  ad- 
vance in  the  cost  of  fuels  of 
recent  years. 

As  an  indication  of  the 
situation  in  one  particular 
area,  it  is  of  interest  to  note 
that  in  1920  there  were  600 
water-power  sites  in  the 
West  Riding  of  Yorkshire  at 
which  between  16,000  and 
17,000  h.p.  was  being 
developed,  and  132  sites  at 
that  date  still  unused  for 
power  purposes. 

Some  approximate  idea  of  the  water  power  likely  to 
be  available  from  the  small  rivers  of  this  country  may 
be  deduced  from  an  investigation  of  the  Wiltshire  Avon 
in  1919  on  behalf  of  the  Board  of  Trade  Water  Power 
Resources  Comnxittee.  The  si/e  of  the  catchment  area 
of  this  river  (674  sq.  miles)  is  fairly  typical  and  the 
rainfall  about  the  average  for  England.  From  this 
area  an  aggregate  output  of  650  kW  is  already,  or  is 
being,  developed,  while  the  investigation  showed  that 
the  total  possible  output  is  about  3,000  kW,  or  1.4  kilo- 
watts of  continuous  24 -hour  power  per  square  mile  of 
catchment  area,  which,  if  applied  to  the  whole  area  of 
England,  would  eive  an  aggregate  continuous  output  of 
220,000  kW.  These  figures  relate  to  installations  which 
are  designed  to  utilise  the  natural  flow  of  tlie  river, 
unregulated  by  storage. 

From  the  nature  of  the  case,  low-head  installations 
are  only  to  be  found  on  rivers  or  streams  of  small 
gradient.  This  in  general  renders  it  impossible  to  con- 
serve the  wet  seasonal  run-off  for  use  in  dry  seasons, 
since  not  onlv  does  the  small  head  necessitate  a  very  large 
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volume  of  storage,  but,  owing  to  the  flatness  of  the 
gradients,  such  storage  would  usually  cause  the  submer- 
gence of  a  considerable  area  of  land.  Moreover,  the 
seasonal  fluctuation  of  head  due  to  the  varying  level  of 
the  storage  reservoir  would  be  a  large  proportion  of  the 
average  working  head,  and  would  not  be  conducive  to 
high  efhciency  in  operation. 

For  tliese  reasons,  if  a  low-head  installation  is  to  form 
the  sole  source  of  power,  it  can  only  be  rated  with  refer- 
ence to  the  capacity  of  the  site  under  the  conditions 
giving  rise  to  minimum  output.  In  many  cases  this  is 
determined  by  the  amount  of  water  available  under  dry- 
weather  conditions.  Often,  however,  owijig  to  the 
banking-up  of  the  tail  water  under  flood  conditions,  the 
working  head  is  so  reduced  as  to  render  the  output  a 
minimum  at  su-ch  times.  If  thus  designed  for  minimum 
flow  conditions,  any  excess  water  at  other  seasons  is 
wasted.  Where,  however,  the  installation  can  be  used 
in  conjunction  with  a  steam  station  a  much  more  liberal 
allowance  of  plant  is  econo- 
mically advisable.  Much 
depends  upon  local  circum- 
stances, but,  as  a  general 
rule,  it  will  pay  to  install 
such  a  turbine  capacity  as 
may  be  kept  running  at  full 
power  during  the  wettest  six 
months  of  the  year. 

Although  storage  in  the 
broad  sense  is  not  feasible, 
it  is  often  possible  to  pro- 
vide such  modified  storage, 
or  pondage,  above  the  site 
as  will  enable  the  daily  flow 
during  the  period  over 
which  the  plant  is  idle  to  be 
impounded  for  use  during 
the  working  day.  In  tl.is 
way,  with  an  eight-hour 
working  day,  the  oiitput  'n 
liorse  power  may  be  trebled. 
In  a  few  modern  installa- 
tions in  this  country,  de- 
signed for  factory  service, 
in  which  even  this  modified 
amount  of  storage  is  im- 
practicable, the  turbines  are 
allowed  to  run  continu- 
ously and  perform  the  duty 
of  pumping  water  up  to  an 
elevated  storage  reservoir  in 
the  vicinity,  from  which  it 
is  supplied  to  a  series  of  high-head  turbines  developing 
the  motive  power  as  required.  Although  this  involves 
the  provision  of  two  sets  of  turbines,  as  well  as  of  a  pipe 
line,  eentrifu<ral  pumps,  and  an  elevated  storage  reser- 
voir, experience  shows  that  where  the  physical 
characteristics  of  the  site  are  suitable,  such  a  scheme  is 
economically  feasible. 

Modern  developments  in  turbine  design  have  done 
ii'uch  to  render  low-head  development  economically  more 
attractive.  The  earlier  turbines  for  such  heads 
were  essentially  low-speed  machines.  The  governing 
mechanisms  were  crude  and  the  difficulties  in  the  way 
of  accurate  speed  regulation  great,  and  although  their 
speed  was  not  too  low  to  permit  of  the  direct  driving 
of  mill  machinery,  it  necessitated  a  comparatively  expen- 
sive generator  if  used  for  electric  driving. 

During  the  past  ten  years,  however,  new  types  of 
runner  have  been  evolved,  whicli  permit  of  speeds  at 
least  three  times  as  great  as  were  common  in  the  past 
being  attained  with  satisfactorily  high  efficiencies,  and 
this  has  rendered  commercially  possible  the  development 
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of  many  coiuparatively  large  low-Load  suhumohi.  Invus- 
tigatiou  aud  iiiveutiou  ou  these  Hues  is  actively  pro- 
ceeding, aud  ic  is  probable  that  the  low-head  turbines  of 
the  future  will  show  still  more  marked  improvements 
in  simplicity  of  construction  and  in  speed  over  those 
in  use  to-day. 

Developments  in  turbine  governors  have  also  enabled 
the  problem  of  accurate  speed  regulation  to  be  satisfac- 
torily solved,  and  in  this  respect  the  low-head  turbine 
plant  is  little  inferior  to  the  modern  steam  plant. 

As  a  compensation  for  its  disadvantages,  the  simple 
low-head  sclieme  has  the  advantage  of  being  compara- 
tively cheap  to  construct  and  maintain.  Such  head 
works  as  are  necessary  are  not  expensive,  and  no  pipe 
line  is  required.  For  high  efficiency,  however,  especi- 
ally with  the  modern  high-speed  type  of  runner,  very 
careful  design  of  the  turbine  setting  is  necessary,  especi- 
ally as  regards  the  draught  tube,  in  order  to  prevent 
undue  losses  at  discharge. 

Of  recent  years  several  schemes  have  been  suggested 
for  reducing  the  loss  of  power  due  to  the  reduction  in 
working  head  in  a  low-head  plant,  due  to  raising  of  the 
tail-race  level  in  times  of  flood.  In  one  of  these,  the 
Moody  ejector  turbine,  a  cylindrical  gate  at  the  top 
of  the  draught  tube  admits  pressure  water  to  the  draught 
tube  in  times  of  flood.  This,  by  its  ejector  action,  re- 
duces the  pressure  in  the  draught  tube,  and  tests  show 
that  in  this  way  the  capacity  of  the  turbine  may  be 
increased  appi'eciably.  In  another  arrangement  advan- 
tage is  taken  of  the  fact  that  if  the  water  passing  over 
a  waste  weir  of  suitable  design,  in  times  of  flood,  is 
discharged  into  the  tail-race,  it  forms  a  standing  wave, 
and  that  the  surface  level  at  the  up-stream  side  of  this 
wave  is  lower  than  the  normal  level  without  the  waste 
weir  in  operation.  In  this  way  the  tail-race  level  at  the 
point  of  discharge  of  the  draught  tube  may  be  reduced, 
and  the  working  head  increased.  While  these  schemes 
are  as  yet  rather  in  the  experimental  stage,  they  ofEer 
very  distinct  possibilities,  and  their  successful  develop- 
ment will  largely  increase  the  economic  value  of  many 
low-head  schemes. 

As  already  indicated,  in  order  to  make  the  best  use 
of  the  average  small  water-power  scheme,  it  should  be 
used  in  combination  with  a  steam,  gas,  or  oil-fuel  plant, 
whose  maximum  capacity  should  be  such  that  it  will 
augment  the  minimum  seasonal  output  of  the  hydraulic 
plant  up  to  the  capacity  necessitated  by  the  demand. 

The  best  method  of  operation  of  such  a  combined 
plant  depends  largely  on  the  relative  capacities  of  the 
two  sections,  and  on  whether  any  appreciable  amount  of 
water  storage  is  available.  Where  a  steam  plant  is 
installed,  and  where  the  water  power  is  large  compared 
with  the  steam  power,  it  will  in  general  pay  to  operate 
the  steam  plant  continuously,  since  for  maximum 
economy  such  a  plant  requires  to  operate  at  more  or 
less  constant  load  corresponding  to  full  load  on  one 
or  more  units.  On  the  other  hand,  if  the  water  power 
forms  a  relatively  small  proportion  of  the  whole,  it 
sliould  be  utilised  to  its  full  extent  wherever  possible, 
the  steam  plant  taking  the  peak  loads.  For  inter- 
mediate conditions  much  depends  upon  the  load  factor 
and  generally  upon  local  circumstances. 

As  an  excellent  example  of  the  economj'  rendered  pos- 
sible by  the  co-operation  of  a  steam  and  a  hydro-electric 
station,  the  power  plant  of  the  Chester  Corporation  may 
be  cited.  Here  the  capacity  of  the  steam  plant  is  1,240 
kW  and  of  the  hydro-electric  section  635  kW,  under  a 
head  of  9  feet.  This  section  works  under  difficult  con- 
ditions owing  to  tlie  fact  that  tlie  river  is  tidal  and  is 
unregulated,  and  the  working  head  varies  from  1  ft. 
to  9  ft.  From  statistics  quoted  in  the  final  report  of 
the  Board  of  Trade  Water  Power  Resources  Committee, 
it  appears  that  its  mean  effective  annual  output  during 
the  7.5  years  ending  in  March.  1921,  was  220  kW.  The 
average  number  of  hours  run  per  annum  was  8.32.'?,  or 
95  per  cent,  of  the  maximum  possible  time,  and  the 
units  generated  were  1.83  million  kWh.  During  this 
period  the  steam  plant  generated  2.05  million  kWIi  per 
annum.     During  the  five  vears  ending  in  October,  1918, 


51  per  cent,  of  the  total  energy  sold  was  generated  by 
the  hydro-electric  plant.  Had  this  energy  been 
generated  by  a  steam  plant  operating  under  average 
conditions  similar  to  those  actually  obtaining,  the  addi- 
tional fuel  consumption  would  have  been  3,960  tons  per 
arnuui,  equivalent  to  lei  tons  per  kW  generated.  The 
average  annual  costs  of  the  hydro-electric  section,  in- 
cluding sinking  fund  and  interest  on  capital,  amount 
ti>  0.293d.  per  kWh  generated,  while  the  corresponding 
costs  of  the  steam  plant  amount  to  approximately  l.Ood. 
per  unit.  The  corresponding  costs  per  kWh  sold  were 
approximately  U.35d.  and  l.-l.jd. 

A  somewhat  similar  example  of  the  use  of  a  compara- 
tively small  hydro  plant  is  afforded  by  the  power  plant 
of  the  Salisbury  Electric  Light  and  Power  Co.,  Ltd. 
This  has  a  total  capacity  of  600  kW,  the  normal  maxi- 
mum output  of  the  hydro-electric  section  being  only  be- 
tween 30  and  35  kW.  During  the  ten  years  1911-20, 
this  section  averaged  8,200  running  hours  per  annum, 
and  generated  120,000  kWh  per  annum,  the  mean  effec- 
tive annual  output  being  23.2  kW,  or  66  per  cent,  of 
the  maximum  output.  During  the  same  period  the 
steam  station  generated  571,000  kWh,  or  only  three 
times  as  much  as  the  hydro-electric  section.  The  saving 
of  coal  due  to  the  latter  station  is  estimated  at  530  tons 
per  annum,  equivalent  to  22.8  tons  per  kW  per  annum. 
Owing  to  the  fact  that  the  cost  of  an  electrical  trans- 
mission line,  per  unit  of  power  transmitted,  increases 
very  rapidly  as  the  power  is  diminished,  the  distance  to 
which  it  is  economically  possible  to  transmit  the  output 
from  a  water-power  installation  diminishes  rapidly 
with  its  size,  and  the  output  from  the  average  small 
power  scheme  must  be  absorbed  at  a  comparatively  small 
distance  from  the  site.  This  renders  the  isolated  small 
power  economically  useless  except  for  strictly  local  pur- 
poses. 

Where,  however,  a  number  of  such  powers  are  not  too 
far  apart,  they  may  be  linked  by  short  spur  lines  into  a 
common  transmission  line,  and  the  aggregate  output 
may  then  be  sufficiently  great  to  warrant  the  cost  of 
transmission  to  some  considerable  distance.  In  this 
manner,  the  entire  output  of  a  small  river  might  readily 
be  absorbed,  at  a  number  of  small  stations  at  physically 
favourable  sites  between  its  uplands  and  the  sea.  Such 
a  scheme  has  been  outlined  by  Mr.  S.  E.  Britton. 
M.I.E.E.,  electrical  engineer  to  the  City  of  Chester,  for 
the  development  of  the  River  Dee  between  Chester  and 
Llangollen.  The  length  of  river  between  these  points  is 
47  miles  and  the  fall  220  ft.  It  is  suggested  that  this 
reach  of  the  river  could  be  most  economically  utilised  by 
the  erection  of  sixteen  weirs  and  hydro-electric  stations 
at  various  points.  The  heights  of  the  proposed  weirs 
would  vary  from  7.5  to  14  ft.,  and  in  one  case  a  head 
of  37  ft.  would  be  obtained  by  the  use  of  a  short  pressure 
tunnel.  Fifteen  of  these  stations  would  be  equipped 
with  turbines  of  the  same  size. 

It  is  estimated  that  in  this  way  approximately  60 
million  kWli  could  be  generated  annually,  equivalent  to 
an  averaige  output  of  about  6,820  kW.  The  total  cost 
based  on  the  experience  of  the  cost  of  installation  of  the 
Chester  hydro-electric  station,  with  an  addition  of  70  to 
100  per  cent,  ou  various  items  to  meet  the  increased 
charges  ruling  at  the  time  of  the  report,  including  trans- 
mission lines  but  not  wayleaves,  is  estimated  at 
£72,240,  or  only  £10.6  per  average  kW.  It  is  sug- 
gested that  a  district  extending  from  three  to  five  miles 
on  either  side  of  the  river,  of  an  area  of  200  sq.  miles, 
might  be  served  by  this  sclicme,  tlie  average  annual 
power  delivered  being  about  5,460  kW. 

For  the  successful  working  of  such  schemes  the  stations 
must  operate  automatically  to  reduce  the  cost  of  super- 
intendence, and  they  must  be  simple  and  robust.  In 
one  system  suggested  by  Dr.  Steinmetz.  each  turbine  is 
coupled  to  an  alternator  of  the  induction  generator 
type,  which  will  supply  current  to  the  mains  in  propor- 
tion to  the  water  power  available,  up  to  the  limits  of  its 
capacity.  The  necessary  starting  arrangements  are 
simple,  and  may  be  controlled  from  some  distant  point, 
or  the  starting  and  stopping  may  be  arranged  so  as  to 
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be  regulated  automatically  by  the  level  uf  the  head 
water.  One  of  the  stations  is  a  controlling  station,  ami 
supplies  the  magnetising  current  for  all  the  small  alter- 
nators. The  others  are  of  tlie  simplest  type,  consisting 
simply  of  a  building  to  house  the  turbine  and  generator. 
The  only  supervision  required  is  a  periodic  visit  to  each 
unit  to  attend  to  lubrication  and  to  clear  the  intake 
racks. 

The  essential  features  in  such  a  scheme  are  the  cheap- 
ness and  simplicity  of  the  stations,  the  low  cost  of  super- 
vision, and  the  large  proportion  of  the  potential  water 
power  which  may  be  utilised  under  favourable  circum- 
stances. It  may  be  developed  gradually,  station  after 
station  being  added  as  the  demand  grows,  so  that  the 
initial  financial  outlay  need  not  be  large.  The  electric 
mains  not  only  act  as  collectors,  but  are  equally  valu- 
able as  distributors.  All  the  small  towns,  villages,  and 
farms  in  the  area  may  readily  be  linked  on  to  such  a 
system.  If  the  system  is  in  the  neighbourhood  of  a 
large  town  having  a  central  steam  station,  if  this  be 
linked  into  the  circuit  many  of  the  drawbacks  due  to 
the  seasonal   irregularity  of  the  water   supply  may  be 


avoided,  while  since  the  water-power  stations  usually 
give  their  maximum  seasonal  output  when  the  total  de- 
mand for  power  is  a  maximum,  this  appreciably  in- 
creases the  maximum  capacity  of  the  system  as  a  whole. 

Such  a  linking-up  of  a  large  number  of  the  small 
water  powers  of  the  country  in  conjunction  with  one  or 
more  large  steam  stations  promises  to  be  a  feature  of  the 
not  remote  future,  and  would  appear  to  be  necessary  if 
the  utmost  use  is  to  be  made  of  these  powers. 

The  general  use  of  electrical  power  which  it  would 
render  possible,  especially  in  rural  districts,  would  pro- 
bably have  a  marked  efiect  on  the  social  life  of  the  com- 
nmnity.  It  would  go  far  towards  reviving  and  extend- 
ing those  small  local  industries  which  should  form  an 
essential  feature  of  the  ideal  rural  township,  while  the 
extension  of  its  use  in  agriculture  should  do  much  to- 
wards making  that  industry  both  financially  and 
socially  more  attractive.  Commerciallj-  such  under- 
takings may  not  appear  to  be  of  great  importance,  but 
as  a  factor  in  promoting  the  welfare  of  the  community, 
economic  and  political,  their  influence  can  hardly  be 
over-estimated.  ' 


OVERHEAD     ELECTRIC     POWER     TRANSMISSION. 


By    WILLIAM    T.     TAYLOR,     M.Inst.C.E.,    M.I.E.E. 


Up  to  the  present  time,  long-distanc-e  extra-high 
voltage  power  transmission  systems  are,  broadly  speak- 
ing, non-existent  in  this  country.  The  principal 
reasons  for  the  absence  of  .such  systems  can  be  taken  as 
being  fundamental  to  the  country  and  to  the  inherent 
conditions.  Due  to  advances  made  in  the  science  of 
electric  transmission  engineering,  steam  and  hydraulic 
power  plant  and  their 
auxiliaries,  transmission 
will  be  more  generally  used 
in  the  future.  The  writer 
contemplates  that  we  are  al- 
most on  the  threshold  of  a 
new  era  of  power  transmis- 
sion work  which  will  be 
brought  about  by  the 
development  of  water  power  ; 
by  the  concentration  of  and 
consolidation  of  large  steam 
plants ;  by  electrification  of 
railways ;  and  by  a  more 
confident  outlook  and  eSort 
in  meeting  competition  at 
the  load  centres  respectively. 
Due  mainly  to  growth  and 
to  the  more  rapid  changes 
and  to  advancing  knowledge 
of  the  design  of  power  trans- 
mi.ssion  lines,  no  fixed  set  of 
standards  has  so  far  been 
universally  adopted.  As  a 
matter  of  fact,  all  manufac- 
turers and  designers  of  im- 
portance are  not  quite  ready 
(as  it  were)  to  "  pool  "  their 
structural  designs,  &c. 
However,  there  is  reason  to 
believe  that  more  attention 
will  in  future  be  directed 
toward  the  universal  adop- 
tion of  standards  for  all  lines  at  the  more  ordinary  volt- 
ages. At  the  present  time  the  transmission  voltage  range 
is  very  wide.  In  this  country,  taking  11,000-volt  trans- 
mission lines  as  the  ordinary  low-range  limit — using  the 
term  "  transmission  lines  "  in  its  broadest  sense — the 
maximum  voltage  range  is  nearly  t  to  I ,  whereas  in 
America  (U.S.A.)  tlic  maximum  voltage  range  is  nearly 
2)  to  I,  or  five  times  greater  than  the  maximum 
operating  voltage  in  this  country.     However,  the  writer 
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ventures  to  predict  tliat,  within  the  next  ten  years,  we 
shall  have  long-distance  overhead  power  transmission 
lines  in  this  country  operating  at  100,000  volts  or  above. 
The  voltage  of  to-day  is  1 ,000  times  higher  than  it  was 
40  years  ago,  i.e.,  from  220  to  220,000  volts. 

One  important  future  transmission  power  problem  in 
this  country  will  be  bulk  power  supply.  The  change 
will  mean  that  the 
characteristics  of  the  load- 
will  be  different,  and  there- 
fore the  load  of  each  elec- 
tricity sujjply  undertaking 
should  be  definitely  known, 
because  the  bulk-power 
supply  company  engineer* 
will  have  to  keep  before 
them  the  opportunity  of  im- 
]iroving  the  system  load 
factor  by  diversity  of  de- 
mand or  by  actually  high 
load  factor  service  ;  and  that 
a  more  definite  knowledge 
concerning  power  factor, 
load  balance,  and  momen- 
tary and  sustained  peaks 
will  become  necessary  to  en- 
able the  engineers  to  deter- 
mine the  most  economical 
ti-ansmission  line  condi- 
tions, &c.  New  penalty 
clauses  will  come  into  force 
with  regard  to  damage  that 
the  bulk  power  customers 
will  suffer  if  service  is  in- 
terrupted momentarily  or 
for  various  extended 
periods.  The  more  impor- 
tant transmission  systems 
will  have  duplicate  trans- 
mission lines  and/or  ring 
lines,  and  the  line-circuits  will  invariably  bo  on  separate 
towers.  All  the  more  important  load  centres  will  be  fed 
from  two  or  more  directions.  The  writer  further  ven- 
tures to  predict  that,  eventually,  power  transmission 
lines  in  this  country  will  extend  from  coast  to  coast.* 


•  The  question  of  electrical  limits  of  power  transmission  hae 
little  practical  value  in  this  country,  for  the  reason  that,  it 
desired,  we  can  to-day  transmit  electric  power  in  bulk  to  dis- 
tances well  over  1,000  miles. 
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Transmission  lines  are  usually  located  so  thai  they 
traverse  the  loss  populous  territory  where  their 
costs,  and  the  penalties  of  accidents,  are  less  severe. 
The  principal  governing  factors  in  the  design  of  the 
most  economical  transmission  line  are :  carrying 
capacity,  load  factor,  distance  of  transmission,  specific 
cost  of  energy  at  the  receiving  end,  and  low  annual  ex- 
pense on  the  capital  invested.  Wlien  the  transmission 
line  is  to  be  designed  simply  from  the  viewpoint  of  the 
annual  expense  of  the  investment  and  the  electrical 
energy  losses  in  the  transformers,  the  transmission  line, 
and  phase  compensators,  the  total  cost  will  be  made  up 
of  the  arithmetical  sum  of  costs  of  energy  losses,  towers, 
conductors,  and  earth  wire  and  telephone  wires,  insu- 
lators, transformers,  converters  (if  any),  switchgear, 
land  and  buildings,  wayleaves,  phase  compensators,  and 
miscellaneous.  The  cost  due  to  the  TR  losses  (for  all 
big  lines  under  reference)  will  be  tlie  predominating 
factor  of  the  first  cost,  and  its  variation  will  have  a 
direct  influence  on  the  total  cost.  In  the  design,  trans- 
mission lines  in  this  country  will  rarely  be  limited  by  the 
consideration  of  corona. 

A  carefully-designed  transmission  line  should  have 
the  longest  life  consistent  with  reasonable  first  cost.  One 
of  the  great  dangers  in  making  provision  for  future 
possibilities  is  that,  because  of  the  changes  from  year  to 
year,  there  is  no  certainty  that  12  years  hence  or  even 
two  years  hence,  we  shall  want  to  install  the  same  design 
as  to-day.  The  lay-out  of  the  transmission  system  is  of 
prime  importance  in  ensuring  a  high  degree  of  continuity 
o*'  service,  and  in  this  regard  future  installations  will 
follow  the  leading  features  of  the  best  and  most 
economical  line  location  and  correct  line  engineering. 
The  development  of  many  of  the  future  large  power 
transmission  systems  will,  due  to  unalterable  circum- 
tances,  virtually  be  a  compromise  between  what  is  de- 
sired and  what  future  circumstances  demand  and  per- 
mit. Obviously,  an  exact  decision  of  the  type  of  trans- 
mission line,  character  of  supports,  total  conductor,  and 
earth  wire  capacity,  &c.,  which  will  provide  the  highest 
ultimate  economy  as  well  as  excellence  of/or  the  best 
service,  is  perhaps  impossible.  The  designer  must,  of 
course,  determine  as  accurately  as  possible,  the  most 
economical  voltage,  tLa  most  economical  span  length  be- 
tween the  towers,  the  most  economical  size  of  conductors, 
and  the  most  economical  phase  compensation,  and,  the 
most  he  can  do  is  to  use  good  judgment  (based  on  a  broad 
and  sound  practical  experience)  in  estimating  future 
developments  of  this  character. 

For  several  reasons,  great  difficulty  may  be  encoun- 
tered in  this  country  in  obtaining  easements  covering 
the  location  of  towers  and  suspension  of  conductors  and 
wires  operating  at  the  said  very  high  future,  voltages. 
So  far,  there  seems  to  be  no  general  standard  by  which 
the  width  of  a  right-of-way  may  be  determined.  Where 
two  power  lines  are  to  be  located  over  one  right-of-way, 
it  is  desirable  to  have  the  lines  far  enough  apart  so  that 
the  towers  of  one  line  will  not  strike  the  other  line  on 
falling.  In  cases  where  it  is  important  to  use  the  right- 
of-way  in  the  most  economical  manner,  it  would  be  best 
to  use  two-circuit  towers  having  the  conductors  of  each 
circuit  arranged  in  a  vertical  plane  on  one  side  of  the 
towers.  On  the  other  hand,  a  maximum  width  of  right- 
of-way  is  required  when  condiictors  are  arranged  in  a 
horizontal  plane.  In  computing  the  side-swing,  allow- 
ance must  be  made  for  swing  of  the  suspension  insu- 
lators; side  swing  of  conductors  should  therefore  be 
based  on  the  longest  span  ordinarily  used,  and  the 
extra  width  should  be  secured  wherever  exceptionally 
long  spans  are  made. 

The  future  line  supports,  for  "first-class"  installa- 
tions, will  consist  of  rigid  (wide  base)  structural  steel 
towers,  the  square  or  tripod  latticed  structural  steel 
poles,  the  tubular  steel  pole,  the  concrete  pole,  and  the 
semi-flexible  pole.  In  the  future,  much  less  use  will 
be  made  of  wooden  poles  and  structures  on  all  first-class 
installations.  In  long-distance  transmission  lines  carry- 
ing large  amounts  of  electric  power,  the  voltage  of  trans- 
mission is  necessarily  high  and  the  size  of  conductors 


large;  therefore,  sutiicienlly  strong  and  lugh  Biruclur>.> 
are  required  for  the  line  supports.  Experience  shows 
that  structural  steel  is  the  most  suitable  and,  in  general, 
the  most  economical  class  of  material  to  use  for  this  kind 
of  line  supports. 

As  yet  there  is  no  established  relationship  between  the 
span  and  sag,  and  the  separation  between  conductors. 
However,  because  of  the  high  stress  at  which  the  con- 
ductors may  have  to  work  to  obtain  the  highest  ground 
clearance  and  longest  possible  span  with  a  given  height 
of  towers,  specifications  should  be  very  rigid.  Conduc- 
tors must,  of  course,  be  spaced  so  as  to  provide  sufficient 
clearance  between  adjoining  conductors  and  between 
their  supports.  The  most  economical  span  of  towers  is 
defined  by  the  cost  of  towers  and  insulators.  The  weight 
o,'  a  luteal  tower  is  very  much  dependent  on  the  tension 
of  conductors  either  in  unbalance  or  in  the  deflection  of 
the  line.  The  failure  of  steel  towers  has  almost  invari- 
ably been  caused  by  the  buckling  of  main  compression 
members.  Future  practice  is  sure  to  prohibit  the  use 
of  any  castings  in  the  main  structure  of  transmission 
line  supports. 

There  is  still  considerable  difference  of  opinion  as  to 
what  should  be  taken  as  the  maximum  loading  in  design- 
ing a  transmission  line.  Designers  are  at  variance  as 
to  a  proper  estimate  of  the  unbalanced  tension.  Two 
widelj-  different  conditions  are  assumed,  namely:  (a) 
that  line  supports  should  have  a  maximum  possible  un- 
balance in  tension  when  the  conductors  are  totally 
broken  down  on  one  side;  (h)  that  line  supports  should 
have  a  small  unbalance  when  a  single  conductor  is  broken 
on  one  side.  Past  experience  proves  that  conductors 
very  rarely  break  off  totally  on  one  side.  It  seems  that 
(a)  is  too  much  on  the  heavy  side,  requiring  thicker 
steel,  while  (6)  leans  too  much  on  the  lighter  weight  or 
thinner  section  of  steel  structure.  As  a  compromise,  it 
is  possible  that  future  designers  will  allow  for  one  of 
(6)  for  every  three  or  four  of  (a).  The  (6)  type  may 
take  the  place  of  dead-end  or  angle  towers.  In  deter- 
mining the  design  of  towers,  a  good  basis  is  to  assume 
that  sleet  will  form  \  in.  thick  and  weigh  \  lb.  per 
ft.  run  at  the  windage  of  20  lb.  per  sq.  ft.  of  normal 
plane  area.  Experience  indicates  that  heavy  sleet  will 
not  form  when  the  wind  pressure  is  high.  In  determin- 
ing the  mechanical  factor  of  safety,  it  is  necessary  to 
assume  certain  properties  of  the  factor  as  safeguarding 
each  of  the  possible  elements  of  danger,  such  as  the  error 
of  design,  workmanship,  excess  loads,  deterioration  of 
materials,  and  other  considerations. 

The  weight  of  line  insulators  is  dependent  on  the 
transmission  voltage.  In  future  transmission  develop- 
ment, the  suspension  type  of  insulator  will  come  into 
use.  Up  to  the  present  time  the  pin  type  of  insulator 
is  used  exclusively,  and  its  use  will  continue  for  voltages 
up  to  about  66,000  volts,  beyond  which  the  suspension 
tvpe  of  insulator  will  be  exclusively  used.  In  special 
cases,  where  a  higher  factor  of  safety  is  required,  the 
suspension  type  of  insulator  may  be  used  for  very  much 
lower  voltages  than  66,000  volts,  but  the  relative  cost 
will  be  greater.  When  considering  the  most  economical 
span,  the  insulators  tend  to  make  it  longer  than  the 
most  economical  span  for  the  towers  alone.  The  rated 
voltage  principally  defines  the  cost  of  insulators,  while 
the  cost  is  mainly  dependent  on  the  weight  of  insulators. 
For  a  given  line,  a  wider  right-of-way,  a  higher  tower, 
and  a  longer  cross-arm  is  required  for  the  suspension 
type  than  the  pin  type  of  insulator.  The  cost  of  a  sus- 
pension insulator  string  for  a  given  voltage*  in  depen- 
dent on  the  number  and  the  size  of  units,  and  is  a 
minimum  for  a  certain  number  and  size.  The  writer 
points  out  these  important  considerations  because  they 
,ire  applicable  to  designs  j'et  to  come  into  practice  in  this 
country. 

Without    a    shadow   of    doubt,    future    long-distance 

*Thc  susiHuision  insulator  string  should  preferably  l>e  Kr.ided 
anil  shielded  in  such  a  wav  as  to  increase  the  insulation  ana 
decrease  the  voltage  stress  on  those  units  of  the  string  near 
the  line-conductcir  so  that  these  units  can  absorb  the  exc«s8 
voltages  due  to  switching,  kc. 
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transmission  lines  will,  universally,  operate  at  the 
highest  commercial  or  permissible  voltage.  In  this 
respect  it  is  interesting  at  the  moment  to  note,  in  the 
technical  Press,  the  relative  merits  of  the  lately-installed 
l'20,000-volt*  system,  ami,  incidentally,  the  writer  would 
like  to  remark  that  eleven  years  ago  he  predicted  the 
operation  within  ten  years  of  such  a  transmission 
voltage. 

The  near  future  is  likely  to  see  a  change  in  the 
empirical  formula,  expressing  the  most  economical  trans- 
mission voltage,  for  the  reason  that  it  omits  the  im- 
portant factor,  specific  cost  of  energy.  The  amount  and 
cost  of  power  to  be  transmitted  is  a  very  important 
factor  in  determining  the  economical  transmission 
voltage. 

In  the  writer's  opinion,  the  transmission  system  and 
voltages  in  common  use — without  in  any  way  neglecting 
the  introduction  of  new  systems,  such  as  the  so-called 
'•  transverter  "  system— will  be  the  three-phase,  high- 
pressure  transmission  from  generating  stations  to  sub- 
stations or  to  other  generating  stations,  or  to  both,  for 
interconnection  of  power  systems,  at  voltages  of  20,000 
to  100,000  volts  or  above,  and  three-phase  intermediate 
distribution  from  generating  stations  to  sub-stations  or 
generating  stations,  or  both  for  interconnection  of 
power  stations  at  about  6,000  volts  to  20,000  volts.  The 
above-mentioned  transmission  lines  may  be  run  for  short 
or  long  distances,  and  may  be  tapped  at  any  desired 
point.  In  the  distant  future  we  shall  see  the  whole  of  the 
industrial  parts  of  this  country  connected  with  a  large 
network  of  interconnecting  transmission  lines  between 
load  centres,  and  these  load  centres  will  be  supplied  from 
local  and  super-steam  stations  and  steam  stations  at  the 
mines,  and  hydro-electric  stations  from  sites  situated 
both  very  far  and  relatively  near  the  said  load  centres. 
The  continuity  of  service  will  in  consequence  be  well 
assured,  and  the  necessity  for  spare  plant  will  be  greatly 
reduced,  far  beyond  what  can  be  obtained  from  any 
source  of  power  supply  in  existence  here  to-day.  The 
successful  operation  of  these  interconnected  transmission 
systems  will  require  complete  co-operation  of  load 
dispatchers  in  control  of  the  system  operations. 

Always  when  in  doubt,  install  the  higher-voltage 
system,  which  will,  in  the  course  of  time,  justify  its 
adoption  by  reason  of  future  growth  not  always  apparent 
at  the  time  the  choice  is  made.  A  fairly  common 
mistake  has  been  the  under-estimation  of  the  ultimate 
demand  for  power  and  the  consequent  adoption  of  far 
too  low  a  transmission  voltage. 

Looking  well  into  the  distant  future — with  particular 
reference  to  certain  of  our  Colonics — the  mecljanical  ele- 
ments of  design  with  the  very  liigh  voltages  will  involve 
structural  strains  of  a  magnitude  not  hitherto 
encountered.  The  insulation  and  the  separation  of  con- 
ductors will  offer  new  features:  the  voltage  regulation 
will  require  large  equipment  of  an  unusual  type.  The 
total  losses  on  the  line  may  make  up  a  load  on  open- 
circuit  sufficient  to  burn-out,  due  to  overload,  any  one 
or  perhaps  more  main  generators,  group  of  transformers, 
or  converters,  unless  special  conditions  of  using  reversed 
field  excitation,  &c.,  are  used. 

As  the  total  cost  of  transmission  is  practically 
inversely  proportional  to  the  power  factor  of  trans- 
mission, more  attention  than  i.s  now  given  to  present- 
day  electric  power  systems  must  be  devoted  to  the  matter 
of  the  most  economical  phase  compensation.  Obviously, 
phase  compensation  is  economical  when  the  efficiency  of 
transmission  is  improved  and  the  annual  expense  of  the 
system  per  unit  of  energy  is  decreased  thereby.  Large 
transmission  systems  such  as  we  shall  liave  in  future 
will  not  be  able  to  give  satisfactory  service  without  syn- 
chronous machines  Cconden.sers),  and  voltage  control  will 
not  be  accomplished  satisfactorily  at  the  generator  alone. 
For  successful  operation  of  the  lines  anticipated,  it  will 

•  See  Journal  Inst.E.E.,  Vols.  40  and  47,  1911.  On  p.  367, 
Vol.  47,  the  writer  stated  :  "  I  do  not  hesitate  to  predict  that 
during  the  next  ten  years  transniLssion  lines  will  be  operated 
at  above  200.000  volts,  but  as  to  the  ultimate  voltace  for  prac- 
>ical  operation  of  our  lines  I  am  unable  to  express  an  opinion." 


be  necessary  Lo  have  practically  a  uniform  voltage  along 
the  line  not  only  for  one  load,  but  for  all  loads.  By 
maintaining  constant  voltage  along  the  line,  troubles, 
such  as  voltage  rise  due  to  dropping  loads,  and  insu- 
lation strain,  will  be  reduced.  Synchronous  con- 
densers (distributed  along  the  line)  will  have  a  ten- 
dency to  act  as  automatic  magnetic  brakes  against  in- 
creases in  voltage.  In  all  cases,  voltage  regulation  is 
greatly  impaired  by  low  power  factor,  and  the  efficiency 
of  the  line  will  depend  on  the  amount  and  power  factor 
of  the  load.  When  the  power  factor  is  not  very  low,  the 
advantage  of  installing  synchronous  condensers,  for 
lines  not  carrj'ing  large  amounts  of  power,  is  question- 
able. The  installation  of  synchronous  condensers  not 
only  requires  a  certain  amount  of  investment  which  is 
high,  but  the  machines  and  transformers  also  consume 
energy  to  operate  them.  Moreover,  the  total  energy 
consumed  has  to  be  transmitted  over  the  line. 

In  the  opinion  of  the  writer,  the  use  of  earth  wires 
should  be  encouraged,  as  their  use  is  efiective  in  reduc- 
ing the  higher  induced  voltages  sufficiently  to  bring  them 
close  to  the  value  which  high-voltage  apparatus  and  line 
and  transformer  and  switch  insulators  can  safely  with- 
stand. The  proper  location  of  the  overhead  earth  wires 
is,  obviously,  above  the  power  circuits,  and  not  below 
them,  which  is  the  common  practice  in  this  country. 

Lightning,  switching  and  other  phenomena  cause  dis- 
turbances on  the  line  conductors.  Lightning  may  aSect 
all  the  line  circuits  simultaneously,  but  if  circuits  have 
different  routes,  simultaneous  lightning  troubles  are  ft  t 
likely.  In  the  opinion  of  the  writer,  the  proper  value 
ot  a  section  or  length  of  iron  wire  as  line  conductor  in- 
stalled at  the  terminal  ends  of  extra-high-voltage  power 
lines  as  a  protection  against  lightning  and  short-circuit 
current  is  not  understood  as  it  should  be.  By  virtue  of 
the  higher  reactance  of  such  lines  it  might  be  possible  in 
some  cases  to  obtain  sufficient  reactance  without  the 
addition  of  current-limiting  reactance  applied  in  other 
ways.     This  is  a  question  requiring  investigation. 

For  long  spans,  where  the  strength  of  hard-drawn 
copper  is  not  sufficient,  the  copper-clad  steel  wire  is  sure 
to  find  a  ready  application,  and,  in  certain  cases 
perhaps,  the  steel-cored  aluminium  cable  may  be  used. 
At  the  present  time  copper-clad  conductor  is  on  the 
market  which  has  a  strength  150  per  cent,  greater  than 
copper  conductor.  The  limit'ng  of  short  circuits  is 
most  desirable  where  aluminium  conductor  is  used. 
The  skin  effect  is  quite  appreciable  in  aluminium  and 
copper  cable  with  a  steel  core.  Where  conductors  are 
supported  on  the  same  plane  or  in  vertical  order,  the 
line  current  may  be  considerably  unbalanced  under  no- 
load  conditions.  At  the  present  time  there  is  no  recog- 
nised standard  or  basis  for  conductor  calculations,  with 
particular  reference  to  the  maximum  and  average  values 
of  power,  voltage  and  power  factor,  &c.  In  the  cal- 
culation of  voltage  loss  for  all  the  overhead  extra-high 
voltage  (a.c.)  power  lines  now  operating  in  this  country, 
the  simple  impedance  method,  wiiich  neglects  the  electro- 
static capacity  of  tlie  line,  may  be  used.  It  will  give 
sufficient!}'  accurate  results  for  all  practical  purposes. 
The  accuracy  will  depend  largely  upon  the  length  and 
voltage  of  line,  frequency  and  power  factor.  The  total 
impedance  drop  should  always  be  distinguished  from  the 
voltage  drop.  In  the  case  of  long  lines  (over  and  above 
50  miles)  the  methods  likely  to  come  into  general  u.se  are 
tiie  different  forms  of  hyperbolic  functions  and  the  con- 
vergent series.  Many  different  graphical  solutions  for 
voltage  drop  and  power  loss  are  sure  to  be  employed. 

A  transmission  line  is  subject  to  damage  maliciously 
done  or  due  to  accident,  but,  neglecting  those,  the  writer 
considers  that,  at  the  present  time,  the  weakest  link  in 
the  complete  transmission  system  is  the  insulator  bush- 
ings at  the  line  end  and  on  cxtra-high-voltage  trans- 
formers and  switches. 

Many  years  have  gone  by  since  the  writer  first  recom- 
mended tlip  delta-star  connection  (star  on  the  transmis- 
sion-line side)  with  neutral  point  earthed  as  the  best 
all-round  transformer  connection  :  this  nractice  is  still 
recommended  as  the  best. 
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THE     HOMECOMING     OF     ELECTRICITY. 


By  J.  W.  BEAUCHAMP,  M.I  E.E.,  Director  and  Secretary  of  the  British  Electrical  Developmeot  Association. 


CuAUACTiiHisTic  of  "  TiiE  RiiviEw,"  as  of  tlic  industry 
for  which  it  has  spoken  for  half  a  century,  is  the  request 
that  contributors  to  this  issue  should  look  forward 
rather  than   dwell  upon  the  past. 

The  layman  who  loses  no  opportunity  of  observing 
that  "  electricity  is  in  its  infancy  "  is  a  stock  jest 
amongst  us,  but  we  have  perhaps  been  unfair  to  him; 
intuition  rather  than  judgment,  and  an  outlook  unob- 
structed by  knowledge  of  detail,  may  have  revealed  the 
truth  that  our  business  is  always  in  its  infancy  in  some 
direction  or  other,  renewing  its  youth  continually; 
the  triumphs  of  the  telegraph  and  telephone  have  become 
commonplace,  electric  lighting  and  power  a  necessity, 
and  to-day  we  invade  the  field  of  heating,  to-morrow, 
perhaps,  to  tap  new  sources  of  power,  and  again  find 
electricity  the  readiest  means  of  using  them. 

It  is  of  particular  interest  at  this  moment  to  consider 
the  infancy  of  electricity  in  relation  to  the  home — it 
may  promise  something  more  than  the  saving  of  a  little 
work;  in  rescuing  the  Englishman's  wife  from  the 
dungeon  beneath  his  castle  in  which  she  has  lived  so 
long,  we  are  perhaps  setting  in 
motion  a  far-reaching  social 
change,  one  which  may  give  us 
the  benefits  sought  by  the  con- 
structive communist  whilst  pre- 
serving that  individuality  of 
life  so  dear  to  us,  and  probably 
essential  to  the  fullest  develop- 
ment of  the  human  being. 

The  engineer  of  a  large  supply 
undertaking  belonging  to  a 
municipality  regarded  as  a 
model  of  local  government,  has 
recently  stated  that:  "  Electrifi- 
cation of  the  home  is  capable, 
even  within  the  limits  imposed 
to-day,  of  producing  a  demand 
for  electricity  far  greater  than 
all  the  other  fields  at  present 
open  to  us." 

In  considering  the  electrifica- 
tion of  the  home,  it  is  of  interest 
to  start  not  at  the  generating 
station  or  the  mains,  but  in  the 
house,  and  to  work  backward 
and  outward,  regarding  the 
home    as    a    unit    or    focus    of 

social  life,  the  family,  its  life  and  welfare,  as  the  real 
object  of  the  activities  of  the  world,  for  scarcely  any- 
thing is  done  which  is  not  in  some  way  or  other  designed 
to  improve  the  individual,  to  make  his  life  safer,  fuller, 
and  more  productive  of  contentment  to  himself,  and 
of  benefit  to  the  community  as  a  whole. 

Installation  Work. — Much  has  been  expected  from  the 
various  surface  wiring  systems  which  have  been  brought 
out  to  reduce  cost  and  to  give  us  the  cheapness  and 
flexibility  of  "  Continental  wiring  "  without  falling 
below  the  measure  of  safety  which  seems  desirable  in  this 
country. 

Although  there  are  to-day  many  systems,  so  far 
nothing  strikingly  novel  has  emerged  in  this  direction, 
nothing  which  can  be  described  as  a  departure  in  prin- 
ciple, so  there  is  still  room  for  the  ingenious  inventor 
who  can  forget  everything  that  has  been  done  and 
approach  from  some  new  angle  the  problem  of  feeding 
millions  of  lamp  points  and  outlets. 

In  Dundee  some  house  wiring  has  recently  been  car- 
ried out  by  using  one  of  the  standard  surface  cables 
and  running  solely  upon  the  walls  of  the  building, 
along  picture  rails,  and  in  similar  jiositions,  the  light- 
ing being  effected  by  brackets  and  indirect  illumination 
from  the  ceiling,  heating  and  cooking  from  outlets  on 
the  walls  in  the  usual  way. 
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There  is  perhaps  nothing  very  new  about  thib  method, 
but  it  contains  a  new  idea,  as  the  whole  of  the  wiring 
installation  is  carried  out  in  the  vertical  plane,  and 
not  in  the  horizontal ;  neither  ceiling  nor  floor  is  inter- 
fered with — a  valuable   and   distinct   departure. 

Those  who  carry  out  installation  work  to-day  should 
use  every  endeavour  to  increase  the  number  of  outlets 
provided  in  houses  and  other  buildings — this  is  of 
importance,  and  will  become  more  so  as  tariffs  are 
simplified,  enabling  any  appliance  to  be  attached  to  any 
part  of  an  installation  which  has  sufiBcient  capacity  to 
supply  it. 

A  little  trouble  in  selling  extra  outlets  to  consumers 
when  installation  work  is  in  hand  will  bring  a  good 
reward  to  the  contractor  and  the  supply  undertaking  ; 
the  lack  of  ample  outlet  facilities  is  one  of  the  most 
serious  checks  on  the  steady  sale  of  appliances,  which 
should  be  possible  from  time  to  time  to  every  coijsumer. 
Our  wiring  rules  have  been  slowly  hammered  out,  and 
apparently  are  never  to  be  complete ;  the  immediate 
future  will  probably  see  further  modification  of  them, 
rather  in  the  direction  of  setting 
up  different  standards  for  differ- 
ent classes  of  work,  and  in  that 
way  reducing  the  average  strin- 
gency of  installation  require- 
ments. 

It  is  becoming  obvious  that 
electricity  is  so  very  much  safer 
than  any  of  the  media  which  it 
replaces  that  we  have  unneces- 
sarily hampered  its  development 
by  insistence  upon  a  standard 
for  work  of  all  classes  which 
might  well  be  modified  in  rela- 
tion to  the  character  of  the 
buildings,  the  positions  being 
treated,  or  to  the  amount  of  re- 
sponsibility upon  the  installa- 
tion when  in  use. 

Lighting. — The  lamp  of  to- 
day is  cheaper  than  before  the 
war,  a  testimony  to  the  enter- 
prise of  the  British  lamp  maker 
and  to  the  immense  demand 
which  the  world  makes  upon 
him  at  the  present  time  ;  work- 
ing as  he  must  with  costs 
[lerhaps  75  per  cent,  higher  than  in  1914,  he 
now  offers  a  modern  lamp,  in  itself  a  triumph  of 
the  manufacturer's  art,  at  less  than  pre-war  figures, 
and  when  one  analyses  the  cost  of  electric  lighting,  com- 
paring the  amount  spent  on  lamps  with  the  amount 
spent  on  electricity  over  a  term  of  years,  it  becomes 
obvious  that  there  is  little  to  be  gained  by  small 
economies  in  the  buying  of  lamps  concerning  the  manu- 
facture and  history  of  which  one  may  be  uncertain. 

It  is  also  worth  while  to  bear  in  mind  that  the  great 
lamp  bvisiness  of  this  country  has  done,  and  continues 
to  do,  a  large  amount  of  advertising:  primarily  in- 
tended to  sell  lamps,  it  has  also  had  a  most  beneficial 
effect  upon  the  industry  as  a  whole'.  You  cannot  adver- 
tise lamps  without  telling  the  advantages  of  the  electric 
light,  and  you  cannot  tell  that  story  witiiout,  by  infer- 
ence, reminding  tlie  public  of  the  advantages  of  electri- 
city for  all  purposes.  In  this  way  the  lamp  makers' 
advertising  has  been  valuable,  and  has  brought  to  all 
sections  mucli  business  not  directly  connected  with  the 
sale  of  lamps. 

Electric  Conkert/. — This  is  becoming  a  subject  by 
itself,  almost  with  a  literature  of  its  own,  and  in  the 
past  two  years  development  has  been  extremely  rapid, 
resulting  in  figures  and  experience  which  show  this 
business  to  be   most    desiralile  and    unaccompanied   by 
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many  difliLulties  which  were  at  tirst  anticipated  in  con- 
nection with  it. 

The  apparatus  has  been  improved  out  of  all  recogni- 
tion, and  although  there  are  hints  of  new  and  radical 
departures  in  method,  the  electric  cooker  may,  with 
small  improvement  and  slight  variation,  become  a 
standard  line  almost  immediately. 

The  most  practical  method  and  the  safest  for  pushing 
the  heating  and  cooking  load  at  the  present  time  is  for 
supply  undertakings,  without  waiting  for  further 
development,  immediately  to  engage  themselves  in  the 
business  in  a  more  or  less  modest  waj-  according  to  their 
conditions. 

There  can  hardly  be  any  supply  undertaking  which 
cannot  find  a  dozen  or  so  of  consumers  so  situated  on  its 
network  that  a  cookery  supply  is  possible,  and  this 
should  be  put  in  action  at  the  earliest  moment.  Experi- 
ence will  be  gained,  the  manufacturer  of  cookers 
encouraged,  and  within  a  short  time  each  engineer  will 
know  for  himself  exactly  what  the  modern  cooker  can 
do,  what  it  means  to  him  in  revenue,  and  in  demand 
upon  his  plant  and  cables.  To  say  that  it  will  be  an 
au^reeable  surprise  is  only  to  generalise  from  the  increas- 
ing stream  of  experiences  which  come  to  hand. 

In  any  case  where  it  is  not  able  to  grapple  with  the 
domestic  cooking  business  at  once,  a  supply  under- 
taking may  well  direct  its  attention  to  commercial 
cookery,  the  provision  of  apparatus  in  restaurants  and 
other  places  where  food  is  prepared  on  a  commercial 
scale;  the  load  factor  of  such  apparatus  is  high,  con- 
sequently its  first  cost  is  less  alarming  to  the  buyer, 
and  experiences  already  gained  are  so  promising  as  to 
show  that  in  many  operations  quite  a  good  price  per 
unit  gives  every  satisfaction. 

Already  notable  success  has  been  achieved  in  the 
cooking  of  pastry,  frying  of  fish,  roasting  and  boiling 
of  meat,  poultry,  A-c,  for  sale  as  cooked  food.  This  is 
a  line  of  business  worth  exploring.  The  apparatus  is 
often  so  clean  and  attractive  as  to  make  a  valuable  shop 
or  window  display  and  generally  iiiiiiart  a  high-class 
air  to  the  business. 

There  are  great  possibilities  in  this  field  of  commer- 
cial cookery  :  already  a  great  deal  has  been  done  on 
the  Continent  in  the  baking  of  bread  and  biscuits  on 
a  large  scale,  and  within  recent  weeks  an  American 
bread  oven  of  a  novel  type  has  been  put  into  use  here 
and  illustrated  in  the  technical  Press. 

The  use  of  electricity  for  baking  bread  .should  offer  a 
desirable  night  load  to  the  supply  undertakings. 

Electric  Fires. — The  popularity  of  the  electric  fire 
grows  so  rapidly  that  in  some  cases  the  resulting  load 
is  embarrassing,  but  this  need  not  be  the  case  where 
full  electrification  takes  place;  a  mixture  of  "occa- 
sional "  fires  and  steadily  u.sed  cookers  produces  a 
d<-sirable  load  factor,  but  there  may  be  a  few  cases 
where  the  cleanliness  and  advantage  of  the  electric  fire 
lead  to  such  a  considerable  use  during  cold  weather  as 
to  produce  an  embarrassing  short-hour  demand  unasso- 
•  iated  with  any  great  annual  revenue. 

Recently,  however,  engineers  with  a  considerable 
load  of  this  kind  have  stated  that  the  so-called  "  cold 
snap  peak,"  although  noticeable,  is  not  sufficiently 
serious  to  deter  them  from  pursuing  the  business,  and 
it  will  probably  disappear  in  the  general  rising  of  the 
lead  curve  which  is  now  taking  place  owing  to  the  in- 
creasing variety  of  uses  of  electricity. 

In  acut»  cases  it  is  worth  while  to  consider  whether 
the  time  has  not  come  to  deal  with  this  difficulty  by 
means  of  heat  accumulation. 

Water  Heating. — The  difficult  problem  of  heating 
water  by  means  of  electrical  energy  has  already  been 
tackled  with  considerable  success. 

For  small  quantities  the  quick-boiling  kettle  and  the 
various  types  of  geyser  are  in  extended  use.  Beyond 
their  range,  however,  comes  the  possibility  of  heat 
accumulation,  and  already  a  jrood  deal  is  being  done 
in  districts  where  an  off-peak  or  night  rate  is  in  force. 

It  is  well  worth  while  at  the  present  time  for  the 
supply  engineer  to  give  careful  attention  to  this  question 


of  hi-at  accuiiiulatiou  and  night  rates,  and  to  call  upon 
tile  mauufactui'ers  to  produce  suitable  apparatus,  and 
i'l  the  same  way  the  maker  of  heating  and  cooking 
appliances  might  devote  some  of  his  time  to  the  design 
ot  the  essentially  simple  appliances  necessary  for  this 
purpose,  both  for  the  heating  of  water  and  for  the 
warming   of   rooms. 

In  the  latter  case  we  have  perhaps  to  meet  the  prin- 
cipal and  rather  important  drawback  with  the  accumu- 
lation stove,  that  it  gives  ofi  heat  in  the  convective  form, 
which  is  not  popular  or  likely  to  become  so  in  this 
country,  but  there  seems  no  reason  why  a  combination 
of  the  heat-accumulating  convective  stove  with  radiant 
elements  should  not  be  successful,  putting  upon  the 
night-rate  supply  the  heavy  work  of  storing  heat  energy 
for  warming  the  air  of  the  room  to  a  reasonable  degree 
and  making  available  also  a  moderate  amount  of 
radiant  energy  for  use  at  will,  by  the  occupant  of  the 
rcom,  at  ordinary  rates  and  as  a  supplement  to  the 
cheaper  energy  taken  during  the  night. 

Although  this  problem  is  not  new  in  England,  its 
possibilities  have  been  obscured  by  \h.e  feeling  that  it 
would  hardly  be  practicable  to  sell  electricity  for  heat- 
ing on  a  large  scale  from  any  thermal  generating  sta- 
tion ;  but  it  is  quite  clear,  from  inspection  of  the 
load  charts  of  power  stations,  even  in  industrial  areas, 
that  there  remain  possibilities  of  supply  for  heating  in 
this  way,  the  more  so  as  the  cheapness  of  electricity 
supply  for  all  purposes  must  depend  increasingly  upon 
improved  load  factor. 

It  has  become  obvious  already  that  supply  schemes 
and  long-distance  transmissions  under  modern  condi- 
tions and  at  present  prices  are  hardly  possible  at  the 
load  factors  generally  obtained  in  residential  districts, 
and  can  only  be  entirely  satisfactory  when  the  costly 
investment  is  loaded  up  to  a  high  degree. 

Power  in  the  Home. — Here  we  have  a  field  which 
neither  gas  nor  fuel  can  touch ;  electricity  alone  makes 
it  possible  to  bring  mechanical  aid  to  the  labour  of  the 
home. 

Already  the  vacuum  cleaner  is  a  commonplace  item 
of  domestic  equipment. 

The  washing  machine  is  selling  in  this  country  in  an 
encouraging  way,  and  many  homes  use  electric  motors 
for  small  tasks,  such  as  polishing,  driving  sewing 
machines  and  fans,   kc. 

From  one  district  a  report  comes  of  the  brisk  sale  of 
central  suction  plants  in  homes  of  moderate  size,  the 
motor  and  exhauster  being  placed  in  the  basement  and 
the  house  piped  with  outlets  in  each  room. 

Here  at  least  is  a  valuable  line  for  the  contractor  to 
explore,  and  this  may  gradually  bring  us  to  the  stage 
where  mechanical  power  in  the  home  is  provided  by  one 
fixed  electric  motor  rather  than  by  a  multiplicity  of 
small  ones  carried  about,  one  on  each  piece  of  apparatus. 

It  may  sound  fantastic  to  suggest  turning  the  scul- 
lery into  an  engineering  workshop,  but  it  does  not  seem 
impossible  to  devise  some  simple  countershaft  with  a 
motor  which  would  look  after  the  suction  cleaning  all 
over  the  house  and  be  easily  geared  to  a  washing 
machine,  boot  or  plate  polisher,  or  other  small 
apparatus. 

J)esi(jn  and  Construction  of  Apparatus . — Great  strides 
liave  been  made  in  the  construction  of  domestic  electrical 
apparatus;  (Considering  alone  the  heating  and  cooking 
appliance,  it  may  be  argued  that  it  is  little  different 
in  essence  to-day  as  compared  with  ten  years  ago, 
Imt  in  fact  the  changes  have  been  great.  To  make 
practical  and  "  fool  proof  "  appliances  has  not  proved 
S-)  easy  as  appeared  at  first,  and  the  design  of  the 
modern  cooker  covers  considerations  with  regard  to 
the  transmission  of  heat,  expansion,  and  contraction, 
the  production  of  alloys  and  insulating  material — all 
of  which  together  make  the  difference  between  an 
electric  cooker  and  a  mere  box  containing  heating  ele- 
ments. 

In  addition  it  has  been  necessary  to  study  practical 
details  of  importance  to  the  u.ser. 

The  equipment,  as  we  know  it,  represents  the  needs  and 
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lUe  thought  of  the  supply  engineer,  the  manuiin;tui-fr, 
a,ud  tiie  cook,  but  still  thefe  are  pieces  of  apparatus  so 
essentially  simple  that  the  makers  have  not  always 
thought  It  necessary  to  improve  in  details  as  the  years 
go  by — when  it  becoiiics  necessary  to  carry  out  repairs 
one  may  still  find  nuts  stamped  out  of  sheet  metal  and 
tapped  so  badly  that  it  is  impossible  to  secure  good  con- 
tact without  damaging  the  element  wire;  there  is  in 
some  cases  also  room  for  improvement  in  design,  tem- 
perature gradients  across  connections  between  heating 
element  and  conductor  are  too  sharp,  bolts  and  strips 
corrode  too  rapidly,  and  offer  difficulty  in  carrying  out 
repairs.  Continued  attention  to  these  points  Is  desir- 
able, the  more  so  as  such  improvements  are  generally 
inexpensive. 

It  is  perhaps  hardly  safe  to  mention  the  question  of 
plugs  and  connectors,  the  lack  or  interchangeability,  and 
the  necessity  in  many  cases  for  more  mechanical' treat- 
ment of  the  terminals,  and  of  the  joints,  generally  too 
numerous,  between  the  actual  conductor  wire  of  the  in- 
stallation and  the  element  wire  in  the  fire  or  other 
appliance. 

There  is  still  room  for  improvement  in  these  acces- 
sories, and  in  connection  witli  electric  heating  appara- 
tus it  may  be  taken  as  an  axiom  that  if  anything  can 
possibly  get  loose  in  the  course  of  working,  it  will  cer- 
tainly do  so.  It  would  not  be  unfair  to  say  that  many 
so-called  cooker  and  fire  faults  which,  in  the  mind  of 
the  consumer,  are  debited  to  the  electric  method,  are 
really  due  to  small  and  avoidable  failures  in  connection 
with  cords,  wiring  accessories,  &c. 

Influence  of  Eleciricity  on  Home  Design,  Cost  and 
Maintenance. — A  good  deal  has  been  said  about  the  in- 
fluence of  electricity  on  the  cost  of  running  a  home ; 
certainly  too  much  has  not  been  said — the  economy, 
particularly  over  a  long  period  of  time,  is  very  remark- 
able.    Not  only  are  furnishings,  fabrics,  and  even  the 


clothes  of  the  occupants  made  to  last  longer,  the  latter 
perhaps  a  two-edged  consideration  with  regard  to  the 
Housewife,  but  all  these  things  remain  in  better  average 
condition.  Few  people  change  expensive  items  of 
furnishings  and  equipment  until  they  have  come 
to  such  a  condition  that  it  is  no  longer  plea.-!ant  to 
look  at  them  by  day  or  by  artificial  light,  but  where 
fires  are  cut  out  of  the  home  and  dirt  is  removed  by 
sanction,  the  freshness  and  general  condition  of  the 
equipment  can  be  maintained  over  a  very  much  longer 
period.  * 

The  influence,  however,  of  the  electric  method  is  most 
marked  on  the  first  cost  of  building ;  taking  an  area 
where  at  the  present  time — and  there  are  many — rates 
for  electricity  supply  are  sufticiently  competitive  with 
gas  or  coal,  it  becomes  possible  to  restrict  the  use  of 
fuel  to  one,  or  perhaps  two,  points,  and  to  enjoy  the 
advantages  of  electric  light  throughout,  heating  in  most 
positions,  cooking  daily,  and  electric  power  for  a  good 
ileal  of  the  cleaning  work. 

Here  we  get  a  set  of  conditions  which,  if  put  fairly 
before  the  architect  when  drawing  his  plans,  enable  him 
to  reduce  the  first  cost  of  the  building  and  also  give  him 
a  great  deal  more  freedom  in  designing. 

The  gas  suppliers  in  connection  with  housing  schemes 
have  already  pointed  out  the  considerable  saving  which 
they  can  effect  by  the  wider  use  of  gas  and  by  the  pro- 
vision of  small  flues  within  the  brickwork  of  the  wails 
ill  place  of  the  usual  full-size  chimney*. 

We  can  go  much  further  than  that,  cutting  out  flues 
altogether,  and  leaving  the  full  space  of  the  room  avail- 
able, dispensing  with  fenders  and  fireplace  furnishings, 
and  at  the  same  time  allowing  the  occupant  tiie  use  of 
inlet  and  outlet  ventilators  at  the  floor  and  ceiling  of 
the  room,  which  gives  him  more  control  over  the  air 
supply  than  is  possible  with  the  usual  ventilation 
through  the  fireplace  or  gas  stove. 
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W  HEN  the  goddess  of  fruitful  harvests,  Demeter,  smiled 
upon  Persephone,  her  daughter,  the  fruit  ripened  and 
the  corn  grew  twice  as  quickly  as  at  any  other  time.  In 
this  more  utilitarian  age,  j)eo2jle  look  for  aid  to  some- 
thing more  tangible  than  a  mythological  goddess,  if  they 
uant  to  make  two  blades  of  grass  grow  where  one  grew 
before.  It  is  to  electricity  that  the  fai-mer  will  have  to 
turn  during  the  coming  decades,  whether  he  desires 
merely  to  continue  farming  or  wishes  to  wrest  from  the 
soil  a  living  as  good  as,  or  better  than,  if  he  had 
foUoweil  any  othw  walk  of  life.  At  the  present  time  it 
would  seem  that  a  pretty  healthy  imagination  is  re- 
quired on  the  part  of  most  folk  to  visualise  the  agri- 
culturist employing  electricity  to  any  extent.  Engi- 
neers at  any  rate  ought  to  have  a  good  imagination, 
so  this  change  in  methods  in  the  world's  oldest — and 
still  the  largest — industry  ought  to  be  more  easily 
assimilated  by  them  than  by  the  ordinary  man-in-the- 
street.  Talking  of  imagination  reminds  the  present 
writer,  who  had  the  privilege  of  being  one  of  Professor 
Perry's  students,  of  the  great  stress  that  that  gentleman 
laid  upon  the  need  for  imagination  as  a  most  important 
part  of  an  engineer's  education.  In  the  quaint  way 
familiar  to  those  who  knew  him,  he  pointed  out  how 
necessary  it  was  for  an  engineer  to  road  novels^ — of 
course,  good  ones — to  help  to  train  his  imagination.  To 
this  end  he  insisted  upon  each  of  his  students — who  were 
apt  to  get  far  too  engrossed  in  their  technical  studies — 
reading  at  least  two  novels  per  term.  In  order  that 
there  might  be  no  excuses,  he  oven  provided  a  library  of 
novels  for  tlte  purpose.  Since  the  readers  of  this  article 
are  obviously  gifted  with  healthy  imaginations  (or  else 
they  would  not  be  perusing  this  journal),  the  task  of  dis- 
cussing with  them  the  possibilities  of  tho  future  of 
electro-farming  will  not  be  difficult. 


There  is  something  very  fascinating  in  probing  into 
ilie  future.  It  is  one  of  the  great  human  weaknesses, 
as  is  evidenced  by  the  large  army  of  palmists,  phreno- 
logists, crystal  gazers,  fortune  tellers,  and  the  like.  So 
when  those  mysterious  plural  personages,  "  The 
Editors"  of  the  Electrical  Review,  asked  the  author 
to  write  a  few  notes  on  the  future  of  electric  farming, 
he  said  that  apart  from  prophecy  being  a  dangerous 
matter,  it  would  be  a  very  interesting  task,  though  more 
in  accord  with  tho  work  of  such  masters  of  the  scientific 
futurist  novel  as  H,  G.  Wells  or  Jules  Verne,  or  even  old 
-Moore  of  Almanac  fame.  However,  "  The  Editors  " 
very  kindly  pointed  out  that  most  people  in  course  of 
time  forgot  a  prophet's  faulty  prognostications  and  only 
remembered  his  successes.  (It  is  to  be  presumed  that 
when  time  proves  a  modern  prophet  to  have  scored  a 
success,  he  nowadays  gets  his  Press  Agency  to  hammer 
the  good  news  well  home.)  Though  prevailed  upon  to 
act  the  amateur  prophet,  the  writer  does  not  propose  to 
take  too  many  liberties  or  too  many  risks.  Experience 
has  shown  him  that  no  future  development  comes  eventu- 
ally into  continued  existence,  unless  it  is  based  upon 
sound  scientific  and  mechanical  principles.  So  few 
people  have  turned  their  imaginations  to  the  possibilities 
of  electro-farming  that  it  is  commonly  regarded  as  an 
insignificant  matter.  They  are,  however,  apt  to  sit  up 
and  take  a  little  notice,  when  their  attention  is  drawn 
to  the  fact  that  to-day.  in  this  most  industrial  age,  there 
are  more  men  engaged  upon  agriculture  than  in  any 
other  single  occupation  in  this  world.  Now  if  almost 
every  otiior  industry  has  taken  considerable  advantage 
of  electricity,  it  does  not  take  a  prophet  of  much  stand- 
ing to  prognosticate- that  one  day  farmers  as  a  class  will 
follow  the  example  of  other  industrialists. 

In  the  past,   farming,    on    the   whole,    ha?    not    been 


I 


738 


THE     ELECTRICAL    liEVIEW.  'v,.i.  ;u.    xo.  2.3,7.  n..v,.miu:k  i:,  19-'. 


treated  very  seriouslv.  Generation  after  generation  ot 
farmers  has  been  contented  to  jog  along  on  the  lines  of 
tl.eir  forbears.  And  this  perhaps  is  not  to  be  wondered 
at,  when  the  penalty  of  departing  from  precedent  is  apt 
to  be  so  great,  in  the  form  of  the  loss  of  crops  off  many 
acres,  or  the  loss  of  valuable  stock.  Again,  the  farmer 
has  always  been  favoured  with  cheap  (or  seemingly 
cheap)  labour — and  it  is  well  known  that  there  is  no 
deterrent  to  progress  so  great  as  cheap  labour  in  in- 
dustry. A  farm  is  not  like  a  factory,  for  the  turnover 
is  regulated  by  seasonal  laws  of  Nature  which  cannot  be 
moditied  to  ;.ny  really  appreciable  extent.  The  nearest 
simile  in  electrical  work  is  that  of  the  central  electricity 
supply  stations.  These  undertakings  can  never  provide 
extraordinarily  big  profits,  because  the  conditions  of 
their  service  are  such  that  they  cannot  turn  their  capital 
over  often  enough. 

Another  obstacle  in  the  way  of  the  electrification  of 
farms  is  that  there  are,  as  yet,  very  few  places  where 
suitable  electrical  apparatus  can  be  purchased.  So  far. 
the  electrical  engineer  has  not  co-operated  to  any  serious 
extent  with  the  agriculturist.  Thus,  if  a  progressive 
farmer  wished  to-day  to  equip  his  farm  electrically,  he 
would  have  very  great  diffi- 
culty in  doing  so  efifectually, 
efficiently,  and  economic- 
ally. 

However,  it  is  the  busi- 
ness of  this  article  to  talk  of 
the  future,  when  of  course 
these  pioneer  difficulties  will 
have  been  swept  away. 

Farming  a  few  decades 
hence  will  be  very  different 
from  what  it  is  to-day. 
Then  as  much  will  be  known 
by  farmers  of  the  bacteriolo- 
gical and  chemical  condi- 
tions of  the  soil  as  is  known 
by  engineers  to-day  about 
the  complex  nature  of  steels. 
Electrochemical  treatment 
of  soils  and  electrochemical 
manures  (to-day  in  their 
experimental  stages)  will  be 
employed  as  a  matter  of 
course.  The  farmer  is  a 
notorious  grumbler  about 
tlie  weather  and  most  other 
things.  In  the  near  future, 
weather  will  liave  less  and 
less  effect  upon  his  succe.ss, 
for  he  will  be  able  to  circum- 
vent the  weather  by  carry- 
ing out  his  work  in  spite  of 
it.      Illustrations  of  this  are 

the  makiilg  of  hay  and  curing  of  sheaves  of  corn,  in  the 
actual  ricks,  instead  of  out  in  the  fields.  (This  work  is 
already  being  carried  out  on  a  full-size  commercial  scale 
on  the  autlior's  farm.)  By  such  methods  the  work  can 
be  performed,  regardless  of  weather  conditions,  directly 
the  crops  of  grasses  or  corn  are  developed  or  ripe  enougli 
ti  cut.  Again,  these  crops  will  themselves  be  made  to 
come  to  maturity  in  a  minimum  of  time,  and  with  a 
maximum  of  yield,  by  means  of  electrical  treatment. 
(.Already,  to-day,  10  per  cent,  increase  can  be  antici- 
pated, with  a  possible  gamble  on  a  50  per  cent,  in- 
crea.se.)  Of  course,  the  germination  of  the  seeds  will 
have  been  started  in  an  electrolytic  bath,  so  tliat  when 
the  process  is  carried  further  in  the  soil,  a  better  plant 
and  better  fruit  is  obtained,  whicli  desirable  result  is 
further  pushed  on  by  the  electric  treatment.  This  elec- 
tric treatment  will,  of  course,  be  regulated  in  accord- 
ance with  the  weather.  Under  adverse  weather  condi- 
tions considerable  use  will  be  made  of  it.  so  tiiat  crops 
may  not  be  set  back,  but  will  rather  be  caused  to  develop 
normally,  in  spite  of  the  weather. 

Prior  to  the  sowing  of  the  seed  by  means  of  electric- 
ally-operated   drills,    the    cultivation    will    have    been 
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carried  out  by  the  aid  of  electric  power.  Naturally  the 
crude  plough  of  to-day,  with  its  brute  force  method  of 
attack  on  the  earth,  will  have  given  way  to  electrically- 
operated  implements  on  the  principle  of  the  engineer's 
milling  machine  ^^the  precursors  of  tliese  machines  are 
already  in  existence).  The  cutting  or  working  points 
of  these  tools  will  be  so  shaped  and  set  as  to  operate  on 
the  earth  at  a  maximum  efficiency.  Just  as  easily  as 
metal  cuttings  How  away  at  the  point  of  a  high-speed 
steel  tool,  so  will  the  earth  particles  flow  away  on  the 
cutting  points  of  the  agricultural  "ploughing  "  ma- 
chine of  the  future — and  the  lubricant  for  the  agricul- 
tural tool  will  be  a  discharge  of  electricity.  (Already 
it  has  been  discovered  that  an  electrical  leak  on  to  a 
plough  share  facilitates  its  passage  through  the  earth.) 

After  the  preliminary  "milling"  of  the  soil,  it  will 
have  to  undergo  an  electric  sterilisation  treatment  prior 
to  the  introduction  of  fresh  families  of  the  best  types 
of  bacteria  most  suitable  for  the  particular  crops  to  be 
grown.  Electrolytic  manures  will  also  bo  introduced 
and  mixed  at  the  same  time,  until  the  whole  field  is  the 
absolutely  ideal  life-giving  material  'for  the  plants  to  be 
raised.  Many  fields  will  have  permanent  concrete- 
bottoms  laid  a  couple  of  feet 
under  the  surface,  to  pre- 
vent the  stones  and  subsoil' 
working  up,  and  so  altering 
the  composition  of  the  care- 
fully prepared  soil  above. 
In  seasons  of  drought,  water 
would  be  sprayed  over  the 
crops  at  night  by  the  aid  of 
electrically-operated  pumps v 
and  automatic  travelling 
suspended  pipe  lines. 

Just  as  the  cultivation, 
would  be  carried  out  by 
electrically  -  operated  im- 
plements, so  the  reaping 
and  harvesting  implements 
would  be  similarly  worked. 
In  both  cases,  the  machines 
will  be  electrically  hauled 
over  the  soft  ground  by  the 
aid  of  steel  ropes.  Some  of 
these  steel  ropes  will  be  pro- 
vided w-ith  insulated  copper 
cores  to  carry  the  current 
for  operating  electric  motors 
on  the  implements,  or  froin' 
the  master  con ti  oilers  on  the 
moving  implements  to  oper- 
ate stationary  electric  haul- 
age sets  at  the  sides  of  the 
fields.  Hedges  between  fields 
will  have  disappeared.  Even 
now  thfii-  maintenance  is  too  costlj';  then  the  land  will 
be  too  valuable.  In  the  future,  fences  will  not  be  re- 
quired for  the  purpose  of  keeping  live  stock  within 
bounds,  for  all  stock  feeding  will  be  carried  out  in 
stables  or  stalls  :  yards  adjoining  will  provide  for  daily 
exercise. 

The  feeding  of  the  animals  and  the  preparation  of 
their  food,  the  milking  of  cows,  &c.,  will  all  be  carried 
out  by  electromechanical  methods.  The  necessary  raw 
materials  will  be  delivered  at  one  end  of  the  farm  build- 
ings, by  means  of  a  light  electric  railroad  from  the 
nearest  main-line  lailway  station;  or  from  the  farm 
itself,  by  the  farm  liKht  electric  railway  to  the  same  end 
of  tlie  buildings.  All  the  machines,  conveyors,  A-c,  will 
be  driven  by  direct-connected  electric  motors  of  one- 
third  the  weirfht  and  cost  of  present-day  motors.  At  the 
same  time  the  revolutions  per  minute  will  only  be  60  to- 
150,  to  accord  with  the  speed  of  the  machines  they  drive. 
(A  coujile  of  these  novel  motors  are  already  in  existence 
in  the  author's  farm  experimental  engineering  work- 
shop.) 

A  feature  of  the  electric  farm  motors  of  the  future 
will   be   their  extreme   robustness  and  simplicity.       In 
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fact,  all  farm  machinery  in  these  coming  days  will  be  so 
designed  as  not  to  harbour  dust,  or  be  affected  by  falling 
dirt  or  rain.  Every  part  of  the  equipment  will  be  all 
of  the  absolutely  fool-proof,  press-the-button-and-we-do- 
the-rest  type. 

The  main  distribution  of  the  electric  current  will  be 
by  means  of  bare  overhead  wires.  Sub-circuits  will  be 
led  off  by  means  of  special,  easily  fixed  connections, 
through  overhead  straining  block  fuses,  to  those  places 
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Pig.  1. — k  Dairy  Farm  of  the  Future. 

where  electricity  is  required  for  use.  The  internal 
wiring  will  be  carried  out  in  toughened,  protecting- 
sheathed  wire — acid,  alkali,  and  vermin  proof.  )Screw- 
less  fittings  (which  automatically  fix  themselves  when 
pressed  against  the  bared  wire)  will  be  employed  (these 
;ire  already  in  existence  on  the  author's  farm),  for  in 
that  day  and  generation,  people  will  not  be  bothered 
with  small  fiddling  screws  or  the  high  cost  of  labour 
for  connecting  the  fittings  of  to-day  to  the  circuit  wires. 

Water  heating  and  the  heating  of  foods  will  be  carried 
out  electrically  by  means  of  heat  storage  devices  which 
use  current  in  the  off-peak  hours. 

The  lay-out  of  the  farm  buildings  will  be  designed  by 
efficiency  engineers.  The  average  size  of  each  farm  will 
he  much  greater  than  it  is  to-day.  Specialisation  in  pro- 
ducts will  also  be  a  prominent  feature,  for  the  ultimate 
success  of  any  business,  farming  included,  depends  upon 
the  ability  to  carry  it  on  in  a  better  way,  in  some 
aspect,  than  any  similar  existing  business.  The  intelli- 
gence of  farm  hands  will  be  greatly  increased,  and  like- 
wise their  wages.  In  fact,  the  skilled  mechanic  will 
be  able  to  return  to  the  land,  for  there  he  will  find  a  good 
opening  and  a  healthy  life  awaiting  him. 

In  conjunction  with  the  farm  of  the  future,  various 
seasonal  rural  industries  will  be  incorporated.  The 
nature  of  these  industries  will  be  such  that  they  will 
lend  themselves  to  winter  work,  and  save  the  transport 
from  the  farm  of  products  and  by-products  eventually 
needed  on  the  farm.  In  this  way,  the  load  factor  of  each 
rural  district  will  be  maintained  at  an  attrnctive  figure. 
.Vfter  all,  farm  loads  cannot  be  considered  in  the 
isolated  sense  by  the  central-station  engineer,  because 
developments  of  the  use  of  electricity  on  the  farm  itself 
will  lead  to  developments  in  the  surrounding  district. 

Of  course,  in  the  future,  no  farmer  will  think  of 
ubtaining  a  supply  of  electricity  except  from  a  central 
.station.  The  central-station  engineer  of  to-day  is  shy 
of  the  rural  supply.  He  certainly  must  continue 
to  be  so,  as  long  as  he  does  not  do  his  share  in  assisting 
the  farmer  by  showing  him  how  he  can  use  electricity 
in  agriculture.  It  is  usual  to  say  that  the  farmer  is 
very  conservative,  and  also  that  he  has  no  money.  Now, 
the  successful  farmer  does  not  like  the  outsider  to  know 
what  arc  his  profits.  But  just  watch  liiin  when  he  goes 
t)  a  pedigree  cattle  sale :  a  recent  sale  of  this  nature 
averaged  £1,100  each  for  100  beasts,  one  or  two  selling 
at  about  £.3,000  a  head.  A  present-day  tractor  with  a 
siiitable  plough   and  other  equipment  makes  a  hole  in 


X.JUO — there  are  now  over  UO.OOO  tractors  in  use  in  this 
country.  A  thrashing  machine  averages  £500,  and 
there  are  thou.sands  in  u.se.  In  good  times  a  manufac- 
turer will  turn  out  30  or  so  a  week.  Recently  a  German 
firm's  output  of  electric  ploughs,  averaging  £1,200  each 
in  value,  was  160  in  one  week.  Hence  the  farmer  to- 
day, in  the  aggregate,  is  finding  huge  sums  of  monev  for 
things  which  he  knows  will  return  him  a  profit.  It  is 
therefore  easy  to  deduce  that  he  will  find  the  finance  just 
as  readily  for  electricity  when  he  is 
convinced  of  its  merits.  But  to 
assist  him  in  this  direction  he  needs 
co-operation  on  the  part  of  the  elec- 
trical engineer. 

If  every  farm  in  this  country  were 
provided  with  the  average  electrical 
equipment    of   the   best   Continental 
farms  and  that  of  the  author's  farm, 
the    energy     supplied     for    farming 
alone  in  this  country  would  far  ex- 
ceed  the  total   consumed   to-day  for 
all   other    purposes.       But   the    big 
electro-farming     developments    have 
still  to  come,  as  has  been  suggested 
above.     This  gives  one  furiously  to 
think  (to  translate  literally  a  French 
idiom).       The     whole    question    o£ 
electro-farming  is  already  far  more 
than    well-worthy    of    consideration 
to-day;  it  should  be  vigorously  and 
intelligently  pursued. 
In   1908   the  present   author   contributed   a  series  of 
notes  on    the   commercial     development    of    electricity 
supply  undertakings  to  the  columns  of  the  Electrical 
Review.     Therein  he  summarised  his  experience  (gained 
prior  to  that  date)  that  the  best  way  to  increase  the  load 
on  a  central-station  supply  system  was  by  educating  the 
public  as  to  the  possible  applications  of  electricity   in 
their  homes  and  businesses.     Looking  back  to  that  date, 
and  observing  the  progress  that  has  been  made  in  central- 
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Fig.  i. — The  Imlmius   .\ii  rnni'  .m    mr  iiviiiE. 
Testing  the  temperature  whilst  curiut;  hay  (he  electric  way— 
w-ithout  sunshine— on  Greater  Feloourt  Farm,  East  Grinstoad. 


station  supply  in  the  intervening  period,  it  must  be 
realised  that  many  of  the  proposals  then  discussed  have 
since  been  put  into  practice.  There  has  been,  however, 
far  too  much  dependence  upon  Father  Time.  The  mag- 
nitude of  the  potential — thougii  at  that  time  generally 
unappreciated — demand  is  reflected  in  the  large  generat- 
ing sets  which  are  nowadays  as  standardised  as  tlie 
500-kW  and  1.000-kW  sets  of  a  decade  ago.  The 
education  of  the  consumer  has  made  them  necessary. 

Given  sufficient  time,  rlectro-farminir  will  develop  to 
an  even  greater  extent.  But  by  following  the  self- 
same principles  of  education  and  co-operation,  the 
development  can  be  encompassed  in  a  very  few  years 
from  now.  The  choice  of  slow  or  rapid  development  lie« 
in  the  hands  of  Jthe  central-station  ensrineers. 


JiO 
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THE     PRESENT     AND     THE     FUTURE     OF     THE     ELECTRIC     VEHICLE. 


By     F.     AYTON.    M.I.E.E. 


Ul'  to  the  present  the  demajid  for  electric  vehicles  iu 
this  country  lia>  come  mainly  from  municipalities  for 
use  in  connection  with  the  work  of  refuse  collection. 
Electrics,  in  considerable  numbers,  are  to-day  employed 
tor  this  purpose,  and  it  can  be  asserted  that,  iu  practi- 
calh  every  instance,  they  have  demonstrated  their 
superior  ecouuuiy  and  other  advantages  as  compared 
with  the  alternative  methods  of  collection,  so  much  so, 
indeed,  that  cities  like  Glasgow,  Birmingham,  and 
Sheffield  have  gradually  acquired  fleets  of  signiticant 
proportions,  'ihe  electric  vehicle  has  also  proved  higlily 
economical  and  useful  in  other  departments  of  municipal 
service,  e.ff.,  street  watering,  cartage  of  road  material, 
gully  emptying  and  cleansing,  general  carting,  emer- 
gency service  in  connection  with  electric  supply  depart- 
ments, tramways,  and  also  for  ambulance  duty.  Those 
who  are  aware  how  effectively  the  electric  has  made  good 
in  this  sphere  of  utility  can  have  little  doubt,  if  any, 
that  its  employment  is  likely  greatly  to  increase  in  the 
near  future,  for  in  the  particular  uses  referred  to, 
economy  and  reliability  are  cardinal  desiderata. 

While  the  adoption  of  electric  vehicles  for  urban  and 
suburban  transport  by  manufacturers,  merchants, 
tradesmen,  and  the  like  has  not  progressed  to  the  same 
extent  as  it  has  in  the  case  of  umnicipalities,  it  is  never- 
theless the  case  that  there  are  many  hrms  using  electrics 
and  not  a  few  possess  fair-sized  fleets,  as,  for  example, 
Harrods,  Selfridges,  Boots,  Whiteleys,  Hay's  Wharf 
Cartage  Co.,  and  many  others,  including  several  large 
breweries.  There  is  also  the  example  of  the  large  rail- 
way companies — the  Midland  (with  close  upon  100 
vehicles^,  the  Great  Western,  Great  Eastern,  and  others. 
There  can  be  no  question  that  electrics  are  used  by  busi 
uess  houses  and  by  railway  companies  to  the  extent  they 
are,  solely  because,  for  the  specie.!  services  in  which  they 
are  employed,  they  offer  the  most  economical  and  reliable 
form  of  transport.  One  can  safely  assert  that  the  same 
considerations  have  guided  local  authorities  in  their 
selection  of  this  type  of  motor  vehicle  for  certain  classes 
ot  work. 

That  the  adoption  of  the  electric  vehicle  has  not  made 
greater  progress  since  the  termination  of  the  war  is,  in 
the  main,  to  be  ascribed  to  two  causes  :  First,  the  large 
numbers  of  re-conditioned  Government  petrol  vehicles 
which  have  been  disposed  of  at  low  prices,  and  this 
during  a  time  when,  due  to  abnormal  wages  and  cost  of 
materials,  the  prices  at  which  electric  vehicles  could  be 
purchased  were  comparatively  high;  and,  secondly,  the 
lack  of  adequate  charging  facilities  in  different  towns 
and  cities. 

The  British-built  electric  can  be  bought  to-day  at 
about  half  the  price  which  had  to  be  charged  for  it  in 
1920  and  1921.  It  has  frequently  been  asserted  that 
the  prices  quoted  for  British-built  electric  vehicles  were 
too  high,  and  the  suggestion  has  been  made  that  they 
included  an  inordinate  amount  of  profit.  As  an  answer 
to  this  totally  erroneous  view,  it  may  be  stated,  as  an 
incontrovertible  fact,  that,  in  this  post-war  period,  no 
Briti.sh  firm  building  electric  vehicles  has  made  any 
profit  worth  speaking  of — indeed,  it  would  be  safe  to  say 
that  most,  if  not  all  of  them,  have  made  losses  on  the 
business  done.  I  would  ask  those  who  are  so  ready  to 
assert  that  the  first  cost  of  the  electric  is  too  high  to  bear 
in  mind  (1)  that,  if  the  demand  for  this  type  was  to 
any  extent  comparable  with  that  for  petrol  vehicles,  the 
manufacturinj.'  cost^  could  \indoiibtedly  be  reduced  and 
consequently  the  sillinir  price,  but  at  present  the  demand. 
by  comparison,  is  small,  and  consequently  production 
upon  a  simil.'ir  basis  is  out  of  the  question  :  (2)  that 
the  useful  life  of  tlic  vehicle  is  at  least  doulile  that  of 
the  petrol  vehicle,  and  tlie  operating  cost,  under  equal 
conditions,  apprecialjly  lower  after  allowing  for  interest 
on  outlay,  depreciation.  A-c.  Consequently,  at  the  much 
reduced   and  verv  moderate  initial  cost  of  the  electric 


vehicle  ruling  at  the  present  time,  it  is  one  of  the  best 
possible  investments  where  short-distunce  haulage  is 
concerned. 

Owing  to  the  enterprise  of  certain  electricity  supply 
undertakings,  properly-equipjjed  charging  stations  arc 
ii!  existence  in  a  few  cities  and  towns,  but  there  yet  re- 
mains much  to  be  done  by  electricity  supply  authorities 
in  providing  such  facilities  before  any  considerable 
expansion  can  be  expected  in  the  use  of  electric  road 
veliieles  by  the  commercial  community.  It  is  to  be  hoped 
that  those  responsible  for  the  management  of  electricity 
sui)ply  undertakings,  now  that  they  have  got  over  most 
of  the  difficulties  resulting  from  the  war,  will  see  their 
way  actively  to  encourage  the  employment  of  electric 
vehicles,  not  only  by  the  adoption  of  a  reasonable  tariff, 
which  is  very  necessary,  but  by  laying  out  the  compara- 
tively small  amount  of  monej-  required  to  provide  per- 
nxanent  battery-charging  service. 

1  can  assert,  from  my  past  experience  as  a  supply 
station  manager,  that  the  demand  for  energy  for  vehicle 
battery  charging  is  well  worth  taking  some  trouble  to 
cultivate.  It  can  be  made  an  off-peak  load — a  night- 
time demand  occurring  when  the  ordinary  power  user 
is  not  taking  a  supply  and  the  winter  evening  lighting 
peak  is  well  on  the  wane.  It  should  be  possible,  in  the 
case  of  most  undertakings,  to  make  this  particular  busi- 
ness a  remunerative  one  by  a  charge  for  electrical  energy 
of  not  more  than  2d.  per  unit,  metered  into  the  battery 
at  the  correct  voltage;  a  few  undertakings,  I  understand, 
are   now  charging  less  than  2d. 

There  can  be  little  hope,  generally  speaking,  of  getting 
electric  vehicles  adopted  by  business  people,  unless  tlit" 
local  supply  authority  first  of  all  puts  itself  in  a  positiui 
to  give  battery-charging  service.  It  is  seldom  that  a 
firm  employing  road  transport  for  town  work  can  be 
induced  to  make  a  trial  of  an  electric  vehicle  if  it  necessi- 
tates the  installation  of  charging  plant.  Once,  however, 
a  firm  has  made  such  a  trial,  it  is  usually  the  case  that 
it  is  so  convinced  of  the  economy,  reliability,  and  other 
advantages  possessed  by  the  "  electric,"  that  it  proceeds 
to  order  more  electric  vehicles,  and  then,  most  likely, 
installs  its  own  charging  plant.  Where  public  chargiiiL' 
facilities  exist  in  the  locality,  it  is  usually  not  difliculi 
to  persuade  a  firm  to  order  a  trial  vehicle  and  then,  ut 
course,  the  electricity  supply  undertaking  benefits  by 
securing  a  further  outlet  for  those  profitable  off-peak 
units.  But  this  must  be  remembered  by  those  in  cliarj' 
of  supply  undertakings  who  are  anxious  to  cultivate  tin 
class  of  demand  :  facilities,  more  or  less  permanent,  :iih 
most  certainly  adequate,  must  be  provided  befcn'  an, 
demand  can,  in  most  cases,  be  expected.  I  am  awaif 
that  there  are  cases  where  the  supply  authority  h:is 
difficulty  in  providing  charging  facilities  for  want  of 
space  on  which  to  erect  a  building  in  whicli  the  vehicles 
can  stand  during  the  night — the  time  during  whirli 
charging  is  carried  out.  A  covered  place  is  certainly 
necessary  for  this  purpose,  and,  for  this  provision,  it  is 
only  reasonable  that  a  garage  fee  be  imposed  upon  11i>' 
vehicle  owner  in  addition  to  the  charge  per  unit  for  tli'' 
energy  supplied.  In  Ipswich,  for  example,  the  garaLc 
charge  is  16s.  per  vehicle  per  week,  which  is  addition.il 
to  the  charges  made  for  electrical  energy  (2d.  per  unil). 
supplying  distilled  water  to  the  battery,   cleaning,  A-c 

Wlien  it  is  not  feasible  for  the  supply  authority  itself 
to  provide  the  charging  station,  it  ought  not  to  be  a 
matter  of  diffictilty  to  arrange  with  a  local  motor  garatn' 
proprietor  or  an  electrical  contractor  to  provide  siul 
facilities,  tlie  authority  loaning  him  tlie  necessary  motor 
generator  and  switchgear  at  a  merely  nominal  rental 
which,  starting  at  almost  nil,  would  rise,  as  the  chartr- 
ing  business  grew,  to  a  reasonable  figure,  the  charge  f'>y 
energv  being  fixed  at  a  specially  low  figure,  so  that 
allowing  for  losses  in  conversion,  it  might  be  possible  for 
the  proprietor  or  contractor,   as  the  case  might  be,  to 
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secure  a  fair  and  sufficiently  encouraging  profit  on  the 
units  used.  In  most  ca-ses  it  would,  no  doubt,  be  neces- 
sary to  subsidise  the  iiriii  during  the  uarly  stages  of 
building  up  the  battery-charging  business,  and  this 
would  not  seem  unreasonable,  having  regard  to  tlie  fact 
that  it  is  very  rarely  that  a  business  in  a  new  line  can 
be  built  up  without  a  loss  being  made  in  the  first  year 
or  so.  'I'o  liave  electric  vehicles  running  in  any  town 
is  a  very  good  advertisement  for  the  electricity  supply 
undertaking.  Whether  the  cliarging  service  be  provided 
b>  the  supply  authority,  or  indirectly,  by  the  alternative 
just  mentioned,  it  is  essential  that  the  staff  of  tlie  supply 
department  be  willing  and  competent,  in  the  early 
stages  at  least,  to  give  advice  upon  the  proper  methods 
to  pursue  in  the  charging  and  maintenance  of  batteries. 
It  is  upon  the  sort  of  attention  given  to  these  matters 
that  the  success  or  failure  of  the  electric  vehicle  depends. 
It  is  a  simple  matter  for  anyone  with  electrical  training 
t>  become  capable  of  giving  such  advice. 

Up  to  now  tiie  limited  radius  of  action  of  the  electric, 
clue  to  battery  capacity  in  relation  to  battery  weight,  has 
made  it  the  competitor  of  the  petrol  vehicle  only  when 
the  latter  is  employed  on  service  which  comes  within  the 
sphere  of  the  former.    Actu- 
ally,   the    main    competitive 
form    of    transport    in    that 
sphere     is     horse     haulage. 
Horse   haulage    is,    however, 
rapidly  being   displaced    by 
motor  haulage   in   our  large 
towns    and    cities.      At    the 
moment  the  substitution    is 
by   petrol   much    more    than 
by  electric  vehicles,   and   at 
an   operating  cost   consider- 
ably   in    excess    of    what    it 
would    be    if    the    last-men- 
tioned type  were  more  gene- 
rally employed. 

No  doubt  the  recent  re- 
ductions in  the  cost  of  motor 
spirit  will  tend  towards 
helping  the  further  adoji- 
tion  of  petrol  vehicles  for 
urban  transport.  Those, 
however,  who  are  in  a  posi- 
tion to  form  a  judgment 
upon  the  matter,  know 
quite  well  that  there  cannot 
be  any  stability  with  regard 
to  the  prices  of  petrol,  and 
that  they  are  certain  to  rise 
again  with  any  general  re- 
vival of  the  world's  trade. 
The  oil  resources  of  the 
world  are  limited,  and  it  is 

a  fact  that,  until  the  trade  slump  came,  the  demand 
for  petrol  was  actually  increasing  at  a  much  greater 
rate  than  new  sources  of  production  wi're  being 
revealed. 

It  is  notewortliy  that,  at  the  International  Liquid 
Fuel  Congress  held  in  Paris  a  few  weeks  ago,  M.  Daniel 
Berthelot  uttered  a  warning  in  regard  to  the  world's 
petrol  supplies.  At  the  present  rate  of  consumption  he 
estimated  that  they  would  be  all  exhausted  at  no  very 
distant  date.  He  rpmarkc<l :  "The  generation  which 
has  seen  the  rise  of  tlie  petrol  industry  m.ay  yet  see  its 
fall."  Another  authority  upon  the  subject.  Prof.  W.  S. 
Boulton,  in  a  recent  address  delivered  in  Birmingham, 
expressed  the  belief  that  "  the  natural  oil  age  woidd  be 
very  transient."  A  .shortage  of  petrol  would  therefore 
appear  to  be  fairly  certain  in  the  near  future,  with  con- 
sequently soaring  prices.  Such  an  eventuality  is  Imuml 
to  ji a ve  effect  in  extending  the  employment  of  electric 
vehicles,  especiallv  when  one  considers  that  the  cost  of 
electrical  energy  will  in  all  i)robability,  continue  to  de- 
crease. 

So  far  as  the  chassis,  motors,  and  transmission  are 
concerned,  the  design  of  the  modern  type  of  electric  has 


raached  a  stage  in  which  no  startling  change  would 
.■.(. (jo.il-  iiiieij  .u  Vuo  iiuit  few  ycafo.  vt'hure  improve- 
ment may  very  probably  lake  place  will  be  in  renpecl  of 
batteries,  though  it  must  Ije  said  that  present  designs  of 
It-ad-plate  and  nickel-iron-oxide  accumulators,  as  sup- 
plied by  well-known  makers,  give  very  satisfactory 
sei  vice. 

There  are  good  reasons  for  predicting  the  employment 
of  electric  vehicles  upon  a  considerable  scale  in  the  near 
future.  It  will,  no  doubt,  be  mainly  in  urban  areas, 
but  any  improvi-mimt  upon  the  present  types  of  battery 
in  the  direction  of  increased  capacity  per  unit  of  weight 
will  widen  the  field  of  utility,  and  if,  concomitantly 
\iiLii  suca  improveineiit,  we  come  to  tiie  establishincnt 
of  the  battery  exchange  system  and  sufficiently  numerous 
exchange  stations,  it  will  undoubtedly  lead  to  electrics 
being  emploj'ed  in  rural  or  long-distance  transport. 
With  the  improvement  which  is  continuously  in  progress 
in  road  construction  we  may  very  likely  see  the  electric 
entering  this  wider  field  of  emplnyment  at  no  very 
distant  date. 

The  immediate  expan.sion,  however,  will  be  for  urban 
and  suburban  delivery  service.  The  horse  is  graduallv 
being  eliminated  in  this 
work,  and  the  petrol  vehicle 
will  be  found  too  expensive 
as  his  substitute.  Mas-pro- 
ducer internal  -  combustion 
engine  lorries  may  have  a 
certain  vogue,  but  it  is 
doubtful  whether,  on  .nc- 
count  of  the  fumes  emitted, 
they  would  be  permitted,  on 
any  considerable  scale,  in 
towns  and  cities.  Users  of 
transi>ort  will  eventually  be 
forced  to  the  use  of  electric 
vehicles  on  the  score  of 
economy  in  operating  cost 
alone.  A    comparatively 

enormous  field  for  develop- 
ment exists  in  connection 
with  haulage  and  transport 
in  our  urban  areas,  and  I 
look  forward,  with  confi- 
dence, to  also  seeing  large 
numbers  of  electric  vehicles 
employed  within  the  next 
few  years  in  taxicab  and 
private  car  work — it  is 
something  which  is  bound  to 
vome. 

Any  consideration  ot  the 
present  position  and  the 
future  of  the  electric  vehicle 
must  necessarily  include 
a  reference  to  electric  trucks,  those  wonderfully  useful 
and  h;indy  little  vehicles,  the  employment  of  which  has 
resulted  in  large  savings  in  handling  expense  to  the  now- 
considerable  number  of  firms  employing  them.  Their 
use  is  extending  at  a  far  greater  rate  than  is  the  case 
with  the  road  vehicle,  and  it  will  not  be  long  before 
tiiose  who  adhere  to  the  hand-barrow  method  of  moving 
goods  and  materials  in  and  about  factories,  warehouses, 
railway  terminals,  docks,  itc,  will  be  looked  upon  as 
liopelessly  out  of  date. 


Frank  Avion 


Battery  Char}<in};. —  A  new  method  of  charging  bat- 
teries for  elcrtric  vehicles  is  described  in  the  Fliftnr 
Vihicli .  which  is  ilainied  to  reduce  the  initial  outlay  on 
cliarging  equipment  and  also  to  obviate  loss  of  power. 
.\  .'i-wire  balancer  is  used  :  unlike  the  nuitor-generator, 
it  does  not  have  to  transform  the  total  energy  consumed. 
Imt  deals  only  with  a  small  fraction  thereof.  When  the 
load  is  balanced,  it  simply  runs  idle  across  the  440-^ 
n>ain(!  and  takes  little  power,  but  is  continually  on  the 
qui  vive  to  see  that  no  one  leer  of  the  ."i-wire  circuit  eets 
a  higher  prcs-sure  than  110  V. 
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THE     FUTURE     OF     RAILWAY     ELECTRIFICATION     AND     ITS     CONNECTION     WITH 
POWER     SUPPLY     AND     DISTRIBUTION. 


By   SIR   PHILIP    DAWSON,  K.B.E.,  M.Inst.C.E.,  M.I.E.E.,  M.I.Mech.E. 


The  eleotriticatiiiii  of  niiiiii-liue  railways  lia*  been  prac- 
tically at  a  standstill  in  Great  Britain  since  the  last 
years  of  tlie  war.  Although  the  electrificatioii  of  the 
North-Eastern  between  York  and  Manchester  and  tiiat  of 
the  Britrhton  llailway  between  London  and  Brighton  has 
been  discussed,  no  active  steps  have  as  yet  been  taken  to 
Larry  them  into  effect. 

Not  soon  the  Continent  of  Europe,  more  especially  in 
Central  Europe,  and  it  may  prove  a  surprise  to  some 
people  to  find  that  the  mileage  of  electrified  main  lines 
operated  by  electric  locomotives  is  .'?,2fO  miles  on  the 
Continent  of  Europe  as  compared  with  2,030  miles  in 
the  United  States,  and  that  there  are  in  round  figures 
some  1,100  electric  locomotives  either  running  or  near- 
ing  completion,  in  Europe,  as  compared  with  some  350 
in  the  United  States. 

So  far   as  (ireat   Britain   is  concerned,    electrification 
has  taken  place  more  especi- 
ally   in    the    case    of   purely 
urban  railways  operated  by 
multiple-unit  stock. 

Tables  I  and  II  give  a 
ireneral  idea  of  the  work  so 
far  carried  out  or  in  process 
of  completion  in  connection 
with  main-line  electrifica- 
tion. 

It  is  not  only  in  districts 
where  water  power  is  avail- 
able and  coal  scarce  that 
such  works  have  been  car- 
j-ied  out,  although  this  was 
the  condition  which  was 
largely  responsible  for  the 
electrification  of  the  Swiss, 
Italian.  Bavarian,  and  Aus- 
trian State  railways. 

Thus  in  the  case  of 
Prussia,  the  110  miles  of 
route  between  Magdeburg, 
Leipzig,  and  Halle  is  su|>- 
plied  with  energy  from  a 
steam-driven  station  located 
on  a  brown -coal  field  which 
at  present  furnishes  energy 
to  tlie  62  electric  locomotives 
required  for  .the  operation 
of  this  section  of  line.  In 
Silesia,  in  the  neighbour- 
hood of  Breslau.  between 
Laiiban,  Kbnigszelt  and  i 
105  miles  of  route,  and  oi 
motives  are  in  service,  are  operated  entirely  electrically, 
and  are  su]>plied  with  current  from  a  generating  station 
on  ablack-roal  fiel.l, 

'i'Aiir.r,  I, 


t  oiintrv. 

<  icrni.Tny 

.•\Dstriii 

Switzerlan.l 

Switzerliiiiil, 

Sweden 


of  their  railways,  witli  a  line  pressure  of  16.U()()  to  17,500 
volts  and  a  frequency  of  Itij  periods,  It.<\ly  has  also 
adopted  alternating  current  on  a  large  .scale  in  the  form 
of  .i-iihase  current  at  a  line  pressure  of  .i.OOO  volts  and 
a  frequency  of  15  periods. 

T.iBLE  II. 

Miles 
equipped  or 
being  equipped. 
•J.-J40 

mo 


Summary. 
Europe,  .smj,'le-phase 
U.S. .4.,   single-phase 

Total,    single-phase 
Europe,   three-phase 

Europe,  d.c.  

r.S.A.,  d.c 


Total    d.c. 
and     unil 
tion) 

It  is  interesting; 


(carried    out 
'r     con^truc- 


■2,870 
500 

]  AW 


1  .;k1o 


Electric  cars 
running  or 
on  order. 

79-2 
126 
918 


150 
i:« 
•213 


.S51 


Sii:  Phimi'  Dawson 


.rlitz.      line 
which    77 


.■tru 


Total.  MM-;, 

Italy,  throc-pha-^ 
U.S..\.,  finnle-iiliM- 
T.S.A..  d.c.     .,, 
I'rancp.    d.c.     (imdc 
and  projectf-d) 


Miles  of  trark 

Elfc,  loeo^ 

electrified  or 

runntni;  r 

eiriij  electrilU'il. 

on  order. 

m\ 

2.SS 

5(10 

S2 

500 

154 

16(1 

'21 

^) 

■17 

'2.-2-10 

792 

'■(Ml 

150 

nil) 

V2i; 

l.KHI 
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to  note  that  .Mr.  Kolinan  von  Kando, 
who  originally  installed  the 
three-phase  system  on  the 
Valtellina  lino  between 
Lecco  and  Sondrio  in  190(1, 
and  later  acted  as  adviser  to 
the  Italian  Westinghouse  Cd. 
at  Vado  Ligure,  near 
Savona  (now  taken  over  by 
Brown,  Boveri),  is  at  pre- 
sent working  on  a  split- 
]iliase  locomotive  which  will 
collect  current  from  a  single- 
phase  overhead  conductor, 
although  three-phase  motors 
with  a  pole-changing  device 
and  operating  in  concatena- 
tion will  acturdly  propel  the 
locomotives. 

A  further  development 
which  may  very  largely  in- 
fluence railway  electrifica- 
tion is  the  Lenz  gear,  now 
undergoing  successful  tests 
in  Germany.  It  is  very 
efficient  and  sinqde,  and 
does  away  with  all  mechani- 
cal gearing.  Its  use  would 
enable  synchronous  single- 
])hase  motors  to  be  used 
operating  at  50  periods  off  a 
single-phase  line. 

The  tendency  so  far  in 
Central  Europe  has  been  to 
generate  the  current  recpiircd  for  single-phase  railways 
directly  as  single-phase  current  of  low  periodicity,  both 
in  steam  and  hydro-electric  stations.  The  same  thing 
liolils  good  of  the  low-periodicity  three-phase  current  re- 
c|uired  liy  tlie  Italian  State  Railways. 

The  Swiss  engineers  strongly  conten<l  th.'it  un<ler  any 
circumstances,  no  matter  what  system  of  electric  traction 
is  adopied.  the  |-ailway  supply  and  the  -eiieral 'sujiply 
shoidd  always  lie  Ue])t  entirely  distinct. 

in  the  United  States,  on  the  other  liaii.l,  whilst  some 
sinKle-]diase  as  well  as  (I.e.  railways  liavc  their  own 
^'ciu'ralinir  jdant,  and  whilst  in  some  cases  single-phase 
current    is    iri'iici-.-iifd    as    suc'h.    there    are    many    otiier 


■onn 


ir« 


Whereas  France  anil  Holland  have  decided  .  to  adopt 
1  500  volts  d.c.  as  the  standard  for  electrification,  Ger- 
many. Austria,  Switzerland  and  Sweden  have  definjtelv 
adopted  the  single-phnse  vv-^i t  )>  ,,  tlmi  for  the  whole 


examples  of  li-ilh  d.c.  ;il 
the  current  for  t  rael  icm 
ccpninion  supply  station. 

The  conclusions  arrivi' 
power   system    jiroposcd 
and  Washington  are  all 
.•ill     jiurposes.     incliidiiiL' 


ingle-phas 
irpo.M.s     is 


traction    when 
taken     from     ; 


I    at    in    th 


■  report  on  a  super- 
jion  between  Boston 
if  a  joint  supply  for 
electrificatio'i.     anci 


■iiiuilar  c  inclusions  have  been  arrived  at  in  this  countrv. 
With  the  spread  of  larjre  iictwoi'ks  of  hicdi-pressure 
transmission  lines,  such    as    are    now    rapidly  being  in- 
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stalled  all  ovui'  Central  Europe,  and  more  particularly  in 
Germany,  it  i.s  practically  certain  that  for  all  tlie  large 
extensions  of  railway  electrification  now  contemplated 
and  under  discussion,  the  railway  supply  will  be  fur- 
nished from  stations  serving  all  demands. 

The  great  spread  of  railway  electrihcation  in  Central 
Europe  is  the  direct  result  of  the  rise  in  the  cost  of  fuel, 
the  rise  in  wages,  and  the  eight-hour  day.  These  factors 
have  upset  all  previous  conditions  of  railway  operation, 
and  greatly  increased  the  already  considerable  bcnctits 
til  be  derived  from  electrihcation. 

Railway  electrification  in  its  turn  will  lu-ing  electric 
jiower  within  the  reach  of  all.  and  into  districts  which 
otherwise  could  not  have  benefited  by  it.  The  farmer  in 
(Jermany  and  Switzerland  has  not  been  slow  to  appre- 
(  iate  the  benefits  to  be  derived  from  the  use  of  electricity, 
and  it  is  true  to  say  that  there  are  few  villages  or  farms 
iu  Germany  to-day  where  electricity  is  not  in  general 
use  for  thrashing  and  many  other  agricultur.d  pur- 
poses, as  well  as  for  lighting,  and  this  even  in  the  areas 
where  coal  is  plentiful. 

Germany,  both  during  and  since  the  war.  has 
developed  extraordinarily  both  the  generation  and 
transmission  of  electric  power,  and  some  o;  the  more 
recent  capital   stations  established   in  that  c<ninti-v  .are 


given  in  Table  III. 


It  will  be  seen  that  there  are 
Table  III. 


Output  iu 
millions 
of  kWh. 

4 


Plant  in- 
stalled in 
thousands 
of  kW. 
Ii28 

■20 


1  a 


11-2 
40 


m 

40 
19.5 

84 
50 
17 

110 


under 

:*nst'ction. 

15    1 

135  J 


1-2.5 
■20 


BC 

C 

BC 

BC 


C 
BC 
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Zsohornevitz    (Saxony)        ...  l  r- 

Trattendorf  ,,  .../  '' 

Rheinisch  Westfalisehe   Elek-  i  ,-,,) 

trizitatswerke  J 

Cologne    Kraftwerk    Fortuna  15(1 
Borkum        Elektrizitiitswerk 

Westlalen         172 

Elektrizitiitswerk  Hagen, 

VVestfalen      103 

Hirschlelde  (Saxony)  ...  60 

Berlin  City  Electricity  Works  liia 
Oberschlesisctier       Industrie- 

bezirk  405 

Laufenburg   (Switzerland)   ...  bOV) 
Augst                      ,,                ...  91 

Walchernsee  (Bavaria)  (near- 

ing  completion)       — 

B,    brown    co.il;     c,    bl.ick    to.il;     w.    w.ilci    power. 

groups  of  large  new  super-power  stations,  some  built  on 
the  brown-coal  fields  near  Cologne  and  on  the  brown-coal 
fields  of  Saxony,  and  others  operating  on  black-coal  fields 
or  worked  by  water  power. 

Thus  at  Cologne  there  are  several  stations  located  on 
the  brown-coal  fields,  one  belonging  to  the  Stinnes  in- 
terests (Rheinisch  Westfalisehe  Elektrizitatswerke)  with 
one  station,  including  three  tiO.OOO-kW  sets,  each  com- 
prising one  turbo-alternator  and  one  transformer,  an- 
other the  Fortuna  Works,  and  one  belonging  to  the 
municipality  of  Cologne  with  IG,000-kW  sets.  Then 
there  are  the  two  large  stations  of  Zschornevit/.  and 
Trattendorf,  located  on  the  Saxon  brown-coal  fields, 
which  transmit  at  100,000  volts  to  Berlin  nearly  100 
miles  distant  with  sets  of  22,500  kW  and  45,0O()  kW 
respectively,  and  the  station  of  the  Saxon  Government 
with  20,0d0-kW  sets;  iu  addition  there  are  the  railway 
i;enerating  stations  near  Bitterfeld  on  the  brown-coal 
fields  supplying  the  Magdcburg-Halle-Leipzig  line  and 
the  station  in  Silesia,  near  Galatz.  on  the  black-coal  fields 
supplying  the  electrified  sections  of  the  State  railways 
luar  Breshm  between  Laubai'  and   Kiinicrszelt.     Further. 


there  are  several  statinU' 
E.ihr    and     Westplialia 
stations. 

There  are.   in  addil  i(  i 
now    being    installed    in 
b'  completed.      Most 
interconnected    wit'i 
which    will   shortlv  r 


th 


innecteil 


black  coal  of  the 
w  itii     waste-heat 


the  largi'  li.v. In. -electric  plants 

in     Havaria,     wlilrli     will    sliorllv 

r  these  stati<uis  are,  or  are  being. 

1  IO,000-volt    transmission    line, 

ei-   (he    wh<ile   counlrv   and   inter- 


eonne<'t  tlie  Immwu  ,■  ml  liilds  of  Cologne  and  the  black- 
coal  fields  of  the  itulir  and  Westphalia,  with  Ilannver 
and  Berlin  on  the  (uie  I'und  and  with  the  'ivdi-n-electric 
plants  of  Bavaria  ;uiil  the  Rhino  on  the  other. 


The  brown-coal  fields  of  Central  Saxony  are  connected 
ui  with  Berlin  on  the  one  hand  and  with  the  brown-coal 
fields  near  Dresden,  the  black-coal  fields  of  Silesia  and 
tlie  water  powers  of  Bavaria  and  the  Rhine  on  the  other. 

There  exists  already  a  very  extended  network  of  high- 
pressure  transmission  lines  all  over  the  country  which 
are,  or  will  be,  connected  up  with  the  main  trunk 
liO,000-volt  transmission  system.  How  completely  Ger- 
numy  is  eciuippcd  with  super-station  transmission  and 
interconnecting  lines  is  shown  in  the  ma],  specially  pre- 
pared for  this  article  (p.  744). 

If  we  examine  the  map  of  Central  Eurojie  in  the  light 
of  the  German  progress  of  electrification,  we  see  that  it 
cannot  be  very  long  before  the  main-line  railways  be- 
tween Berlin  and  Breslau  w  ill  all  be  electrically  operated. 
The  financial  results  already  obtained  on  the  electrified 
lines  are  sufficient  to  warrant  this  anticipation,  and 
plans  for  such  extensions  are  either  complete  or  in  pro- 
cess of  being  completed.  The  same  thing  holds  good  as 
regards  the  lines  connecting  Breslau  and  Munich,  which 
will  link  up  the  lines  already  electrified  in  Silesia  with 
those  of  Bavaria.  The  whole  of  the  Swiss  Federal  rail- 
ways are  now  in  process  of  electrification,  and  it  will  not 
be  many  years  before  the  steam  locomotive  has  entirelv 
disappeared  in  Switzerland.  In  Czccho-Slovakia,  too, 
gi-eat  schemes  are  iu  hand  to  develop  the  water  power 
and  the  brown  and  black-coal  fields,  and  simultaneously 
to  electrify  considerable  portions  of  the  State  railway. 
At  no  distant  date  we  can  therefore  look  forward  to 
trains  entirely  operated  electrically  running  from  Berlin 
to  Breslau,  to  Munich  and  Vienna,  and  from  Vienna  to 
Munich,  Vienna  via  Innsbruck  to  Basle  and  Basle  to 
Milan,  Genoa,  Ventimiglia  and  Pisa. 

It  will  be  noted  that  whilst  water  power  will  generate 
the  current  for  the  Austrian,  Bavarian,  Swi.ss,  Swedish 
and  Italian  railways,  it  will  be  brown  and  black  coal 
which  will  be  utilised  in  the  case  of  the  Prussian  and 
Silesian  lines;  whilst  a  combination  of  hydro-electric  and 
brown-coal  stations  will  be  utilised  in  the  case  of  the 
Czecho-Slovakian  lines. 

Although  the  low  periodicity  of  16  periods  has  been 
adopted  for  single-phase  railways  on  the  Continent  of 
Europe,  25  periods  has  been  quite  successfully  adopted, 
and  on  a  very  large  scale,  in  the  Fnited  States  as  well  as 
oa  the  Brighton  Railway. 

It  is  interesting  to  note  that  since  the  war,  in  Ger- 
many, Austria,  Switzerland  and  Italy  the  policy  of  the 
Governments  has  been  to  encourage  and  proceed  with  the 
electrification  of  large  portions  of  their  railway  systems, 
as  well  as  with  the  construction  of  the  necessary  thermal 
and  hydro-electric  power  plants  and  transmission  lines, 
and  with  the  building  of  the  large  number  of  electric 
locomotives  required  therefor.  This  has  usefully  em- 
ployed a  large  number  of  skilled  men,  who  but  for  this 
would  have  been  without  work.  The  contrary  policy 
has  been  adopted  in  this  country,  where  since  the  war 
electrification  has  been  ]n-aetieally  at  a  standstill,  and 
largely  owing  to  political  causes  and  to  the  late  Govern- 
ment's apathy  may  remain   so  for  a  long  time  to  come. 

The  electrification  so  far  carried  out  in  this  country 
has  proved  of  great  benefit  to  the  travelling  public,  and 
has  been  most  satisfactory  to  the  shareholders,  a  fact 
fully  admitted  and  stated  over  antl  over  again  In-  the 
chairmen  and  general  managers  of  our  railways.  It  has 
been  shown  that  even  with  fhi>  increased  cost  of  labour 
and  materials,  the  electrification  of  such  systems  as  the 
suburbin  system  of  the  South-Eastern,  the  suburban  and 
main-line  .system  to  Brijrhton  of  the  L.B.  il-  S.C.  Rail- 
way Co..  and  the  suburban  svstem  of  the  Great  Eastern 
would  result  in  a  return  of  from  10  to  IS  per  cent,  on 
tlu-  e.-ipital  exiienditure  involved  thereby.  The  above 
eleil  rifioations  would  at  once  render  not  only  possible 
but  necessary  the  erection  of  two  capital  st-itions  in  the 
London  electricity  area  which  would  m;itorially  assist  in 
the  supply  of  more  abundant  and  cheaper  electricity  for 
.-dl  luirposes,  anil  which  having  regard  to  this  lai-o-e  nut- 
put  and  satisfactorv  load  factor  could  be  operated  at  .-v 
profit,  and  show  -i  handsome  return  on  the  large  capital 
expenditure  involved. 
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The  preceding  schemes  have  been  thoroughly  and  com- 
pletely investigated,  so  that  had  a  decision  to  carry 
them  out  been  arrived  at,  orders  for  a  large  portion, 
even  if  not  for  the  wliole,  of  the  work  involved  c-ould 
have  been  placed  at  once  and  would  have  given  occupa- 
tion to  skilled  workmen  in  all  parts  of  the  country. 
There  would  have  been  no  difficulty  in  so  dividing  the 
various  orders  as  to  furnish  work  to  a  large  number  of 
manufacturers  of  locomotives,  rolling  stock,  electrical 
equipment,  boilers,  piping,  pumps,  and  accessories, 
coal  and  ash-handiing  plant,  steam  turbines,  electrical 
plant  and  apparatus  of  all  kinds,  cables,  rails,  struc- 
tural steel  work,  cement,  &c.,  &c..  all  over  the  country, 
just  at  a  time  when  our  manufacturers  are  most  in 
need  of  orders  to  keep  their  works  going.  But  for 
reasons,  the  real  cause  of  whieli  it  is  difficult  to  get  any 
satisfactory  explanation  for,  the  wise  policy  pursued 
in    other   countries   of     assisting    to    carry    out   work 


of  Trade,  in  a  recent  report,  referred  to  several  water 
powers  in  the  North  of  Scotland  w-hich  might  be  well 
worth  developing  if  an  immediate  sale  could  be  found 
for  a  part,  if  not  for  the  whole,  of  their  out|)ut,  and  it 
is  ijuile  conceivable  that  the  development  of  some  of 
these  might,  in  conjunction  with  the  electrification  of 
certain  portions  of  the  railways  in  the  Highlands,  prove 
an   attractive  proposition. 

There  are  several  examples  in  Central  Europe  where 
the  study  of  railway  electrification  has  been  carried  out 
in  conjunction  with  proposals  for  new  and  improved 
waterways,  the  construction  of  which  is  dependent  on 
utilising  successfullj-  the  water  power  resulting  there- 
from. The  most  important  of  these  schemes  which  has 
reached  the  stage  of  commencing  to  be  realised  is  wluit 
is  known  as  the  Main  Danube  Canal,  the  financial  suc- 
cess of  which  was  to  be  brought  about  by  disposing  of 
the  electrical   energy    produced    by   the    hydro-electric 


Map  of  Crnthal  EuRori;,  .showi.no  Kmcctiuc  Railways  and  Main  Transmissio.n-  Lines,  Complkted  and  riio.iECTED. 


wliicli  would  have  been  of  the  greatest  l)enefit  to  the 
travelliiig  public,  would  liave  Ijrought  jjractically  an 
immediate  return  on  the  capital  expenditure,  and  would 
have  given  employment  to  tens  of  thousands  of  skilled 
British  workers,  has  not  found  favour. 

There  are  other  equally  sound  and  attractive  electri- 
fication schemes,  some  of  them  suiHciently  advanced  to 
enable  them  to  be  taken  in  hand  at  once,  such  as  the 
electrification  of  the  North-Kastern  Railway  main 
line  from  York  to  Newcastle.  Otliers  not  quite  so 
advanced,  such  as  the  electrification  of  the  lines 
round  Liverpool,  Manchester,  Leeds.  Bradford,  Glasgow, 
and  the  South  Wales  coalfields,  to  name  but  a  few 
instances,  could  be  looked  into  with  a  view  to  enabling 
work  on  them  to  be  taken  in  hand  at  no  distant 
date. 

Tliere  is  another  casf  in  connection  witli  which  an 
investiiration  as  to  the  po<silile  benefits  which  might  be 
derived  from  electrification  slionld  be  iindertaken. 
The  Water  Power  Resources    Committee    of    the    Board 


lilant  erected  along  the  banks  of  the  canal.  The  scheme 
was  thoroughly  investigated  by  a  commission  appointed 
by  .-i  ■'  Studien  Gesellschaft  "  created  in  1917,  repre- • 
sinting  the  various  German  States,  the  German  Govern- 
ment, the  large  cities  through  which  the  canal  had 
to  pass,  and  the  large  industrial  and  financial 
groups.  The  result  of  this  very  thorough  investigation 
showed  thai  the  interest  on  the  whole  ca])ital  required 
for  the  construction  of  the  canal  and  tiie  hydro-electric 
stations  would  be  provided  by  the  profit  made  out  of 
the  electricity  supply,  and  that  the  receipts  from  ship- 
ping passing  through  the  canal  would  be  additional 
profit. 

The  above  scheme  is  tjic  only  one  an  which  work 
lias  actually  been  started,  but  there  arc  others,  such  as 
tlic  canalisation  of  the  Neokar  in  Wurtomberg  and  the 
Klb-Danube  canal  in  Czecho-Slovakia,  which  have  been 
carefully  and  fully  worked  out  and  wliicli  would 
incidentally  enable  a  considerable  anifiuiit  of  hydro- 
electric power  to  be  developed. 
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The  schemes  referred  to  are  similar  to  tlie  project 
elaborated  before  the  war  by  Sieinen.s-Schuokert  and 
(lie  A. E.G.  ill  Russia,  whereby  these  firms  secured 
the  concession  for  canalisin<r  the  Dnieper,  which,  when 
coia])leted,  would  have  enabled  large  craft  to  go  from 
tlie  Baltic  to  the  Black.  Sea,  and,  incidentally,  would 
have  enabled  hyilro-electric  power  of  over  250.000  h.p. 
to  be  developed,  all  of  which  would  have  been  easily 
(iisj)osed  of  ill  tlie  Donetz  iron  and   coal   regions. 

Fiance  is  proceeding  wuth  the  electrification  of  her 
main  lines,  such  as  that  now  in  process  of  realisation 
liy  the  Orleans  and  Midi  Railways,  and  is  utilising 
and  developing  for  tliis  purjtose  the  water  powers  to 
be  found  in  Central  France,  on  the  Rhone,  and  in  the 
Pyrenees.  Incidentally,  this  will  result  in  a  trans- 
iriission  system  in  France  .such  as  exists  in  Germanv, 
interconnected  with  the  large  steam  super-stations 
recently  com]ileted  in  Paris  and  in  the  Lens  district. 

In  Spain  important  main-line  railwav  electrification 
sciiemes  are  under  consideration.  Holland  and  Bel- 
gium have  also  main-line  electrifications  projected  or  in 
course  of  realisation,  which  will  depend  for  the  supply 
of  their  electrical  energy  on  thermo-electric  stations. 

Experience  has  sliown  that  whilst  in  mining  and 
industrial  areas  railway  electrification  may  be  an 
accessory  to  the  installation  of  super-power  stations,  the 
contrary  will  generally  be  the  case  in  non-industrial 
districts  where  the  electrification  of  railways  will 
dominate  the  situation,  and  render  possible  the  estab- 
lishment of  economically-operated  super-stations.  This 
will  result  not  only  in  benefiting  existing  consumers, 
liut  also  in  the  supply  of  districts  hitherto  unprovided 
for.  thus  rendering  electricity  available  for  purposes 
such  as  agriculture  and  cottage  industries,  for  which 
otherwise  it  could  not  have  entered  into  consideration. 


As  far  as  railway  electrification  in  Europe  is  con- 
cerned, the  future  seems  to  lio  in  the  extension  of  heavy 
main-line  long-distamo  traffic,  both  passenger  and 
good.s,   operated   by  means  of  electric  locomotives. 

As  regard.s  this  country,  there  are  still  a  consider- 
alilc  number  of  suburban  electrifications  to  be  carried 
oui  operated  by  multiple-unit  sto<,-k ;  indeed,  with 
about  two  exceptions,  this  is  tlie  only  electrification  in 
which  we  h:ive  so  far  taken  any  serious  interest  in  this 
country. 

There  can  be  little  doubt,  however,  that  the  future 
will  bring  about  long-distance  electrification  also  in  this 
country,  and  this  problem  has  to  be  looked  at  from  quite 
a  different  angle  and  considered  on  a  far  broader  basis 
than  has  hitherto  been  found  necessary  in  consiilering 
local  electrifications,  sucli  as  those  which  for  many  years 
have  been  successfully  running  in  this  country.  Far 
more  attention  will  then  have  to  be  given  to  the  experi- 
ence and  results  obtained  on  the  Continent  of  Europe, 
where  heavy  electrification  is  so  extensively  being 
adopted  and  is  already  working  on  such  a  large  scale, 
than  has  been  hitherto  given  or  been  necessary. 

The  operating  conditions  on  a  line  like  the  single- 
track  Rocky  Mountains  division  of  the  Milwaukee,  St. 
Paul,  and  Paget  Sound  Railway,  with  very  few  trains 
a  day,  where  speed  can  be  varied  so  as  to  improve  load 
factor,  are  totally  different  from  any  condition  under 
which  electrification   in   this  country  is  conceivable. 

Experience  such  as  can  be  grained  from  the  operation  of 
a  line  like  the  New  York,  New  Haven,  and  Hartford, 
the  New  York  Central,  and  the  Pennsylvania  Railway 
will  be  of  considerable  assistance,  coupled  with  that 
gained  on  the  Continent  of  Europe,  in  bringing  about 
the  development  and  the  standardisation  of  the  electric 
locomotive. 


ELECTRICITY     IN     THE     PROPULSION     OF    SHIPS. 


By     HENRY     M.     HOBART,     B.Sc,    M.lnst.C.E.,    M.I.E.E.,    M.Am. I.E. E. 


L\  addition  to  the  electric  lighting  of  ships,  which  was 
promijtly  introduced  in  the  early  days  of  the  electrical 
industry,  other  wide  applications  of  electricity  are  now 
being  made  on  board  ship.  The  most  interesting  is 
that  of  using  electrical  machinery  for  propulsion. 
The  writer  has  never  made  a  serious  study  of  the  his- 
tory of  the  subject.  The  earliest  suggestion  of  which  he 
has  knowledge  relating  to  the  use  of  electrical  apparatus 
for  the  propulsion  of  ships  is  that  made  by  Heilmann 
in  United  States  Patent  No.  002,325  of  1898.  The 
application  was  filed  in  1895,  when  the  Electkical  Re- 
view was  23  years  old.  Heilmann  proposed  the  use  of 
a  direct-current  generator  driven  by  a  steam  engine  and 
delivering  energy  to  propeller-driving  direct-current 
electric  motors.  The  fallowing  paragraph  is  quoted 
from  the  patent  :  — 

"  The  engines  are  by  this  svstcm  not  cuiiipclicd  to 
iicriipy  a  certain  position  in  the  vessel  mu'  to  have  their 
er.nik  siiafts  at  a  certain  height,  and  they  may  be  chosen 
lit  a  [lerfectly  balanced  type  completely  exempt  from 
vibrations.  The  propelling  screws  may  he  arranged  in 
any  suitable  and  effective  manner." 

The  earliest  electrieally-pro])elled  shi])  of  any  size 
of  which  the  writer  has  any  information  was  a  1,100- 
ton  oil  tanker  used  on  the  Volga  River  in  1903.  This 
^hip  was  fitted  with  Diesel  engines,  each  of  120-h.p. 
capacity.  Each  engine  was  directly  connected  to  a 
direct-current  generator.  The  three  propellers  were 
each  fitted  with  a  direct-current  motor,  and  the  ship's 
speed  was  some  seven  to  eight  knots. 

In  1008  two  electrically-propelled  fire-lioats  were 
placed  in  service  by  the  city  of  Cliicago.  These  fire- 
boats  were  propelled  by  twin  screws  independentlv  driven 
by  direct-current  electric  motors  which  derived  energy 
from  200-kW  direct-current  generat;ot,-s  niovinted  on  thei 


-shafts  of  1,700-r.p.m.  steam  turbines.  The  electrical 
ecjuipments  for  these  boats  were  designed  by  Mr. 
W.  L.  R.  Emmet. 

In  September,  1913,  the  Diesel-electric  canal-type 
tank  barge  Ti/nemount,  of  3.400  tons  displacement, 
made  her  first  trial  trip.  She  was  designed  and  fitted 
under  the  supervision  of  Messrs.  John  Reid  and  Henry 
A.  Mavor.  .  The  writer  had  the  pleasure  of  being  aboard 
during  her  first  trial  trip,  and  recalls  her  excellent  per- 
formance. However,  owing  to  subsequent  disappoint- 
ments with  the  Diesel  engines,  these  and  the  electrical 
equipment  were  later  replaced  by  reciprocating  steam 
engines. 

Also,  in  the  September,  1913.  the  United  States  collier 
Jupiter,  of  20,000  tons  displacement,  wi\s  put  in  com- 
mission. Her  electrical  propelling  apparatus  was  de- 
signed by  Mr.  W.  L.  R.  Emmet,  and  comprised  a  2.000- 
r.p.m.  bipolar  5,500-kVA,  three-phase  turbo-alternator, 
and  two  3(i-pole  ])ropeller-driving  induction  motors  of 
the  wound  rotor  typo  for  connection  to  large  water- 
cooled  resisters  for  starting,  reversing,  and  manoeuvring. 

Up  to  the  present  most  of  the  electrically-propelled 
ships,  both  naval  and  merchant,  have  been  fitted  with 
turbine-driven  polyphase  generators.  The  propellers 
have  usually  been  driven  by  induction  motors.  These 
have  in  .some  instances  been  of  the  wound  rotor  type, 
with  external  resisters  for  starting,  and  in  otlier 
instances  have  had  special  types  of  squirrel-cace  rotors 
or  other  special  arrangements  suit.able  for  providing  the 
characteristics  required  during  starting  and  reversing. 

A  more  recent  development  is  the  employment  of 
synchronous  motors  havinar  features  which  provide 
induction-motor  ehar.ictcristics  for  starting  and 
manceuvrinsr.  This  has  constituted  .an  important 
advance.  The  low  speed  of  efficient  propellers  (sav.  from 
(iO  to  1.50  r.p.m.,  ari'ording  to  the  type  and  speed  of  the 
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shipi  has  been  consjdered  to  netessitate  motors  with 
many  poles.  If,  for  instance,  the  turbo-generator  is 
bipolar  and  runs  at  ,!,600  r.p.m.,  a  90-r.p.m.  motor 
will  have  80  poles.  An  induction  motor  with  this  large 
number  of  poles  will  be  of  large  diameter  and  expensive 
for  its  output.  Furthermore;  its  stalling  torque  and 
its  power  factor  will  both  be  low  as  compared  with  a 
motor  with  few  poles.  If  it,s  power  factor  is  0.75.  both 
motor  and  generator  must  be  designed  for  33  per  cent, 
more  amperes  (for  a  given  voltage)  than  would  be  re- 
quired with  a  unity-power-factor  motor.  The  use  of  a 
synchronous  motor  operating  at  unity  power  factor  de- 
creases the  size  and  cost  of  both  generator  and  motor, 
and  has  been  demonstrated  in  actual  service  at  sea  to 
provide  the  required  operating  characteristics.  Tlie 
synchronous  motor  has,  over  the  induction  motor,  the 
further  advantage  of  a  much  deeper  air  gap.  It  is  also 
a  more  simple  machine  to  repair  and  to  renew  parts. 

There  is  a  further  advantage  which  the  writer  believes 
will  be  more  generally  recognised  and  utilised  in  due 
course.  It  consists  in  operatin'j:  the  synchronous  motor 
with  such  hiffh  excitation  that  it  \\\U  cnTisuiiic  a  Icadinir 
current.  This  will  permit 
of  providing  part  of  the 
generator  excitation  from 
its  stator  windings,  and  will 
decrease  the  burden  placed 
on  the  rotor  of  the  gene- 
rator. The  rotor  is  tlie 
limiting  feature  of  the  de- 
sign both  thermally  and 
mechanically.  With  a  rotor 
of  smaller  diameter,  the 
speed  in  revolutions  per 
minute  maj'be  higher,  per- 
mitting of  designing  a  more 
economical  steam  turbine. 

It  should  be  pointed  out 
that  since  a  ship  is  a  self- 
contained  unit,  it  is  not 
necessary  to  employ  a  stan- 
dard periodicity.  If  70 
cycles  or  40  cycles  should, 
for  a  given  ship,  be  better 
than  60  or  50  cycles,  there 
are  not  the  objections  to  a 
special  periodicity  whicli 
would  hold  for  land  instal- 
lations, where  the  import- 
ance of  interconnecting  S3's- 
tems  is  very  great. 

When  Diesel  engines  are 
used  for  prime  movers,  it 
will,  in  the  writer's  opinion, 
be  desirable   to   use   a   verv 

low  periodicity.  If  the  Diesel  engine's  speed  is  210 
r.p.m.,  a  four-pole  generator  will  have  a  periodicilv 
of  only  seven  cycles  per  .second.  Induction  motors  for 
this  low  periodicity  and  for  custonuiry  propeller  speeds 
have  very  attractive  characteristics.  '  If  the  propeller 
speed  is  70  r.p.m.,  the  motor  will  have  12  poles.  For 
medium  powers  (say  500  to  1.000  h.p.)  such  a  motor  will 
have  convenient  dimensions  and  be  of  low  cost.  Its  power 
factor  will  be  of  the  order  of  0.95  at  rated  load,  and  will 
still  he  some  0.80  at  quarter  load.  For  a  60-cycle,  70- 
r.p.m.  motor  the  power  factor  would  be  onlv  some  0..S 
al  full  lo.id  atid  0.5  at  quarter  load.  Tlie  full-load 
eflFicienoy  of  the  7-cyele  motor  will  be  one  or  two  per  cent, 
higher  than  that  of  a  60-cycle  motor  for  this  speed  and 
output,  and  will  be  about  5  per  cent,  higher  at  quarter 
to  half  load.  The  stallinir  load  of  the  7-cvcle,  70-r.p.m. 
motor  will  be  very  high  indeed,  and  consequentiv  it  can 
be  rated  up  to  its  heating  limit.  With  the  application 
of  modern  insulating  materials  and  processes,  and 
modern  knowledge  of  methods  of  forced  cooling,  it  is 
obvious  that  such  a  motor  will  be  light  and  compact, 
and  of  low  cost.  These  considerations  also  applv  to 
low-neriodicit^-  synchronous;  motors. 

'\\'Tiile  this   low-periodif  ity   proposition    is    especiallv 
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applicable  to  the  Diesel-engine  drive,  the  writer  con- 
siders that  It  should  also  receive  careful  examination  for 
the  case  of  the  steam-turbine  drive— at  any  rate  for 
medium  powers.  In  this  case  mechanical  speed  reduc- 
tion gearing  would  be  interposed  between  the  turbine 
and  the  generator.  The  turbine  might,  for  example, 
run  at  1.000  r.p.m.  and  drive  a  bipolar  generator  at 
500  r.i).m.  The  periodicity  would  then  be  8.3  cycles 
per  second.  For  a  propeller  speed  of  125  r.p.m.,  the 
motor  would  be  built  with  eight  poles,  and  would  have 
the  attractive  features  already  described.  This  is  a  very 
difterent  propasition  from  that  which  has  already  been 
employed  on  several  electrically-propelled  shijis  of'  inter- 
posing gearing  between  the  p'ropeller  and  a  high-speed 
motor.  In  the  latter  case  the  low-speed  wheel  runs  at 
the  speed  of  the  propeller  (125  r.p.m.),  as  against  500 
r.p.m.  in  the  method  which  the  writer  is  describing. 
The  cost  of  a  mechanical  speed-reducing  gearing  depends 
upon  the  speed  of  its  lowest  speed  member,  and  becomes 
more  expensive  the  lower  the  speed  of  this  member. 
Also  in  the  latter  case  the  direction  of  rotation  of  the 
gearing  is  reversed  when  reversing  the  shi]),  and  its 
speed  clianges  when  chang- 
ing the  speed  of  the  shi]). 
In  the  former  case  the  gear- 
ing always  runs  at  constant 
speed  in  one  direction. 

If  gearing  is  required,  it 
will  be  cheaper  and  will 
endure  belter  if  it  is  placed 
between  the  turbine  and  the 
generator  instead  of  between 
the  motor  and  the  propeller. 
In  other  words,  if  part  of 
the  speed  reduction  is 
mechanical  and  part  elec- 
trical, the  mechanical  reduc- 
tion should  come  first,  as  in 
the  plan  described  by  the 
writer,  and  not  last,  as  in 
the  plan  which  has  been  em- 
ployed. Nevertheless,  the 
writer  agrees  that  gearing 
is  to  be  avoided  if  an  equally 
economical  solution  can  be 
found  electrically. 

Some  15  years  ago,  when 
the     electric     propulsion    of 
ships  was  first  at  all  widely 
studied,     the    geared    drive 
was    just   being   introduced. 
It  lias  proved   to   be  a   for- 
miiiable  coin])etitor,  both  for 
naval   vessels   and    for    mer- 
chant    ships.       As     regards 
ared     turbine     has     been    success- 
i     large     scale      by     the      British 
less    successful    has    been 


naval  vessels,  the 
fully  applied  on  a 
Admiralty.  Certainly 
the  application  of  the  electric  drive  to  several  classes 
of  ships  in  the  United  States  Navy.  Similarly  for 
na-rchant  ships,  although  the  geared  turbine  has  up 
til  the  ])resent  been  far  more  widely  employed,  there  are 
already  a  good  many  instances  of  at  least  equally  suc- 
cessful applications  of  the  electric  drive.  Indeed,  the 
advantage  as  regards  maiuvuvring  appears  to  rest  with 
tlie  electric  drive.  The  geared  drive  is  considerably 
handicapped  bv  the  need  for  providing  for  reversal  of 
the  turbine.  That  feature  prejudicially  affects  the  de- 
sign and  operation,  but  by  no  means  to  such  an  extent 
a<  to  obtain  for  the  electric  drive  any  eeneral  admission 
of  superiority.  In  the  writer's  opinion,  the  turbo- 
electric  drive  will,  in  the  cour.se  of  time,  be  conceded  to 
have  a  distinct  advantage  as  regards  lower  mainten- 
ance costs,  aiul  will  be  very  attractive  from  the  stand- 
point of  prompt  and  effective  control. 

Fi>r  merchant  ships  making  very  long  voyaujes,  the 
Diesel-encrine  drive  would  ajipear  a  lofrical  development. 
Many  such  shijis  are  in  service.  The  greatlv  decreased 
fuel  i-ost  will,  for  such  service,  more  than  offset  the  high 
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iiiili;;!  1  u.sl  ui'  Uil'  luiicliinery.  At  protieat,  however,  tlie 
Jjic.,(.'l  cn.i;!!!!'  l.ii-  (Inw'i  connection  to  the  propuUor  liu.s 
not  roiKMcd  tlic  stage  of  devolopiuciit  whore  it  is  eoii- 
ijidered  ihorouglily  reliable.  Consequently  the  be.st 
practice  'n  to  ciiiiiloy  two  engines  anu  two  propellers. 
I'lie  l<iw-.spcc(l,  cln-fct-eonnt'eted  engines  are  very  heavy 
and  expensive  for  their  oiiti)ut.  liy  snhstituting  the 
Uiesel-clcctiie  drive,  a  merchant  ship  need  have  l)ut  one 
propeller.  The  electric  motor  or  motors  di'iving  this 
pi'opeller  may  integrate  the  power  of  two  or  more 
JJiesol  engines.  Each  of  tliese  may  be  of  higher  speed 
than  for  the  direct-connected  outfit.  Dicfd  engines  of 
sn.all  |i(iwcr  (even  for  the  same  speed)  havi'  Iowct  weight 
and  cost  ]icr  h.ji.  than  large  engines,  and  fi.i'  L'OI) 
r.p.in.  or  more,  tlie  ilecrease  in  weight  |)ci-  h.p.  is  still 
greater.  It  is  also  more  practicable  when  al  sea  to  make 
repair.s  on  these  smaller  engines.  Tlie  withdrawal  of 
one  set  from  service  for  repair  will  less  seriously  afl'ect 
the  progress  of  the  ship  the  greater  the  number  of  sets. 
Thus,  if  three  sets  are  provided,  the  withdrawal  of  one 
from  service  will  reduce  the  available  i)ower  to  two- 
thirds,  but  this  will  only  reduce  the  speed  of  the  ship  by 
some  I"?  per  cent.,  since  the  power  rei|uii-cd  is  roughly 
proportional  to  the  cube  of  the  speed. 

The  late  Mr.  Henry  A.  Mavor  recognised  at  an  caily 
date  the  importance  of  the  plan  of  integrating  at  a 
single  shaft  the  power  from  more  than  one  Diesel-engine- 
driven  polyjihase  generator,  and  devi.sed  a  so-called 
multiple  motor  of  the  squirrel-cage  type  jirovidcd  with 
two  or  more  indei)endent  stator  windings  for  different 
and  non-interfering  pole  numbers.  These  windings  were 
supplied  with  electricity  of  different  periodicities  from 
independent  generating  sets  which  did  not  need  to  be 
synchronised.  This  was  important,  since  the  ojjeration 
in  synchronism  of  two  generators  driven  by  Diesel 
engines  is  not  so  satisfactory  as  the  corresponding 
synchronous  operation  of  two  turbine-driven  generat(jrs, 
the  uniformity  of  angular  speed  being  greater  in  the 
latter  case. 

But  with  G-cyclc  sets  of  a  given  speed  in  icvolutiuiis 
per  minute,  the  dei>arture  from  uniform  specil  may  be 
ten  times  greater  for  a  given  limiting  electro-magnetic 
variation,  than  with  a  60-cycle  set.  and  this  is  a  luriher 
advantage  of  the  low-periodicity  design  which  has  been 
already  described  by  the  writer. 

Some  engineers  have  considered  the  disadvantage 
from  the  standpoint  of  parallel  operation  to  be  so  great 
that  they  have  concluded  that  Diesel-electric  propulsion 
should  only  be  employed  with  direct-current  generators 
and  motors,  which  was  the  plan  employed  in  the  190.3 
Russian  oil  tanker  to  which  reference  has.  already  been 
made.  The  writer's  opinion,  however,  is  that,  accord- 
ing to  circumstances,  both  polyphase  current  and  direct 
current  will  be  employed  in  Diesel-electric  systems. 

The  next  decade  will  see  an  interesting  competition 
between — 

(1)  Geared  turbine  drive. 

(2)  Turbine  electric  drive. 

(3)  Direct  Diesel  drive. 

(4)  Diesel-electric  drive. 

The  direct  turbine  drive  is  not  included  in  the  list. 
It  was  employed  on  a  good  many  ships  before  the  advent 
or  the  geared  turbine  drive,  but  it  has  been  demonstrated 
to  be  inferior,  especially  as  regards  fuel  costs,  and  is 
no   longer  employed   in   new  constructions. 

The  fact,  to  which  allusion  has  already  been  maile, 
that  each  ship  is  an  independent  unit,  should  lead  to 
fitting  otherwise  similar  ships  with  different  drives  and 
comparing  results  in  a  given  service.  This  has  frc- 
qently  been  done  in  marine  engineering.  It  will  lead  to 
valuable  comparisons  being  made  not  only  between  geared 
turbine  and  direct  Diesel  drives  on  the  one  hand,  -and 
electric  drives  on  the  other,  but  between  various  alterna- 
tive electric  drives.  Evolution  toward  better  designs 
ought  consequently  to  be  more  rapid  than,  for  example, 
in  the  case  of  systems  of  railway  electrification,  where 
agreement  on  a  standard  system  is  very  important  from 
the  standpoint  of  interchange  of  traffic. 


Directing  our  attentiuii  to  iho  available  electrical 
svslem.i  ol,  propelling  snips,  it  would  appear  that  tlie 
natural  tielu  for  ilie  Dioel-electric  sy.steni  would  be  for 
ii.erchant  t.hips  making  very  long  voyages.  The  superior 
economy  in  luel  \ujulil  permit  of  refuelling  at  port-. 
where  oil  is  cheap.  A  .3,t)<J0-ton  9-knot  cargo  boat  with 
Diesel-electric  drive  could  proceed  for  50  days  t,u  200 
tons  of  fuel  oil.  Kor  ships  making  short  voyages  iheru 
does  not  exist  this  reason  in  favour  of  Diesel  engines, 
and  the  turbo-electric  drive  would  usually  be  more 
ilesirable. 

It  is  customary  to  assume  that  for  turbo-electric  shipu 
the  propellers  must  be  driven  by  jiolyphase  motors. 
The  wilier  considers  that  study  should  bo  given  to  the 
advantages,  in  certain  cases,  of  fitting  the  propeller 
shafts  with  'lirect-current  motors  and  interposing 
li.ercurv-arc  lectitiers  between  the  polyphase  generators 
and  the  motors.  As  a  concrete  case,  the  writer  would 
suggest  a  ship  ecjuipped  with  three  9,000-kW  .'5.000- 
r.p.m.  polyphase  generators  with  star-connected  stator 
windings,  supplying  eight  I.OOO-h.p.  1,500-V  direct- 
current  motors.  The  efficiency  of  the  rectifiers  will  l)e 
'.).>  i>er  cent.,  and  they  wiy  add  liut  little  to  the  total 
weight  and  cost  of  the  installation.  The  direct-current 
motors  will  be  installed  in  pairs  to  drive  the  four  pro- 
]ieller  shafts  at  75  r.p.ni.  For  this  speed,  very  sturdy 
and  efficient  -l.OOO-h.p.  1.50(I-V  direct -current  motors  of 
convenient  dimensions  m.iy  be  designed.  The  efficiency 
will  be  higher  than  that  of  induction  motors  for  such  a 
low-  speed,  and  the  characteristics  as  regards  starting, 
reversing,  and  speed  control  will  be  much  more  attrac- 
tive. The  direct-current  voltage  may  be  adjusted  by 
control  of  the  excitation  of  the  polyphase  generators. 

Associated  with  the  electric  propulsion  of  ships  is  the 
electrical  operation  of  auxiliary  machinery  on  deck  and 
i.i  the  engine-room.  While  such  operation  is  increasing, 
it  could  be  wished  tliat  the  |>rogrcs8  might  be  less  slow. 
The  source  of  excitation  Utv  the  main  drive  should  also 
supply  the  electric  auxiliaries.  The  (juickest  progress  is 
being  made  in  the  electric  drive  of  auxiliaries  in  tlie  ca.se 
of  Diesel-engine  ships.  Direct-current  motors  are 
almost  ahvays  employed  for  driving  auxiliary  machinery, 
as  their  characteristics  are  very  suitable  for  most  cases. 
As  an  exception  should  be  mentioned  submersible  motors, 
which  are  at  pre.sent  tisually  of  the  squirrel-cage  type. 
Electrical  operation  of  deck  machinery  should  consider- 
ably decrea.sc  the  time  occupied  in  loading  and  unload- 
ing, and  thus  decrease  the  port  charges  which  often 
constitute  the  largest  item  in  the  operating  expenses. 

Motors  for  driving  auxiliary  machinery  on  ships 
should  be  especially  robust,  and  impervious  to  salt-laden 
air.  The  technique  of  the  art  of  insulating  and  pro- 
tecting motors  is  now  so  advanced  that  there  ought  to 
be  no  misapplications  in  this  respect.  This  would 
appear  to  be  a  verv  suitable  field  for  pipe-ventilated 
motors  and  for  double-shelled  designs  with  air  circulated 
between  the  inner  and  outer  shells  by  a  fan  carried  by 
the  motor.  Such  tvpes  should  be  more  suitable  than 
plain  totally-enclosed  motors. 

In  connection  with  the  use  of  electricity  on  ships,  both 
merchant  and  naval,  attention  should  be  called  to  the 
two  following  significant  publications:  — 

"  Regulations  for  the  Electrical  Equipment  of  Ships." 
published  in  1019  by  the  Institution  of  Electrical  Engi- 
neers :    and 

"  Recommended  Practise  for  Electrical  Insfallations 
on  Shipboard  "  (Marine  Rules),  published  in  1920  by 
the  American  Institute  of  Electrical  Engineers. 

Electric  Welding. — Electricity  is  now  being  more 
widely  used  every  year  in  the  construction  of  ships. 
Both  resistance  welding  and  arc  welding  are  employed 
for  joining  steel  plates  of  many  parts  of  siiips.  On  a 
few  sm.ill  ships,  tlie  hull  plates  have  been  joined  by  arc 
welding  instead  of  being  riveted. 

A  careful  study  of  the  possibilities  of  saving  in  cost 
and  decreased  weight,  and  consequently  increased  cargo 
capacity,  has  led  tiie  writer  to  believe  that  a  considerable 
part  of  the  work  now  beimr  done  bv  riveting  will  in 
the  near  future  be  done  bv  electric  wehliuL' 
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NOTES     FROM     "REVIEWS"     OF     FIFTY     YEARS     AGO. 


Extracts    from    Our    Pages    in     1872. 


To  Our  Readers. — We  nood  not  dwoll  uptm  the  importance 
ot  tlie  appiii-ations  of  Kiectricity.  It  would  Ijo  better 
to  review  the  position  that  the  chief  branch— lolo- 
fe'raphy,  a  science  itself— occupies  in  relation  to  the 
I'ubhc.  The  arrangement  of  the  affairs  of  commerce 
IS  so  intutuitely  concerned  with  the  progress  of  Tele- 
{,'raphy,  that  it  is  reuiarkabie  there  exists  no  Journal 
considering  bath  the  scientific  and  the  commercial  asivcts  of 
the  science.  The  requirement  whi-.h  The  Tclciiniphic  Journal 
IS  intended  (o  fulfil  is  manifest.  It  has  been  admitted  practi- 
cally, and  by  Foreign  Engineers,  that  England  manufactures 
telegraphic  lines  and  cables  for  the  world;  our  cores  are  un- 
rivalled; our  wire  is  everywhere  taken  as  a  standard.  Yet 
while  applied  sciences  of  far  less  extent  have  several  represen- 
tatives in  jjeriodical  hterature.  the  applications  of  electricity 
have  no  special  organ.  The  telegraphist,  the  electrician,  the 
e'.e -trotyper.  or  the  electroplatcr  has  had  to  search  for  the 
records  of  his  service  through  a  chaos  of  irrelevant  matter, 
and  perhaps  has  been  referred  to  articles  written  in  a  language 
with  which  he  is  unacquainted.  In  order  in  the  future  to 
collate  the  literature  of  the  Science  to  one  common  centre, 
The  Telegraphic  Journal  is  added  to  the  list  of  monthlv 
mngaziuos.— .Vorf  miicr  Vjth,  187-2. 

The  "  Theory  "  of  Government  Ownership.— The  pur- 
chase of  our  telegraphic  system  by  the  State  is  in 
theory  a  matter  of  congratulation  for  the  public,  and 
we  even  look  forward  to  the  railways  being  bought 
in  the  same  manner.  We  say  in "  theorv,  because 
in  England  the  principle  obtains  that  what  belongs 
to  the  Government  belongs  to  the  people.  But,  unfor- 
tunately, in  the  case  of  the  telegraph,  it  is  too  much  in  theory 
and  too  little  in  fact  that  we  derive  benefit  from  the  change 
which  we  expected  would  prove  to  be  so  advantageous  — 
November  loth,   1872. 

Formation  of  the  Eastern  Telegraph  Company. — At  extra- 
ordinary general  mectiii'.'s  of  the  P.riti^^h  Indian  Submarine, 
talmouth,  (iibraltar.  and  Malta,  .-Xnglo-Mediterranean,  and 
Marseilles,  Algiers  and  Malta  Telegraph  companies  held  on 
the  1st  inst.,  resolutions  were  unanimously  passed  con- 
firming and  completing  the  amalgamation  of  the  companies 
under  the  title  of  the  Eastern  Telegraph  Company  — 
\ovember  15th,  1872. 

The  Leading  Article  Held  Over.— Pressure  on  our  space 
compels  us  to  po.stpoue  our  leadina  arti-le  on  "  International 
Telegraphy  in  Time  of  War."  It  will  appear  in  our  next 
issue,  which  will  also  contain  valuable  papers  on  "  Tele- 
graphic Batteries,"  and  "  Ampere's  Theorv  of  Magnetism  " 
—Deccmhrr  loth.  1872. 

Cable    to     Australia    Opened.— A     Banquet    takes    place 

to-night  (the  1.5th  mst.).  at  the  Cannon  Street  Hotel,  to 
celebrate  the  opening  of  telegraphic  comnumication  with 
Australia,  and  a  wire  is  to  be  brought  into  the  room  for  the 
purpo.«e  of  communicating  with  Australia.  A  banquet  is  to 
be  held  at  Melbourne  the  same  evening.  A  third  will  take 
place  at  Adelaide,  and  it  is  hoped  that  others  will  be  held  at 
•  Sydney  and   Brisbane.— .Voce mber   loth,   1872. 


When  the  "  Review"  was  Forty.— In  our  40th  Birthday 
I.s.-ue  (November  15th,  l'J12)  an  article  entitled  "  Many  Happy 
Ketums  "  was  contributed  by  Sir  Wm.  H.  Preece,  K.C.B., 
I'.R.S.     We  make  a  few  extracts  :  — 

"The  Er-KXTKicAL  Review  made  its  first  public  appearance 
on  Novcml)er  1.5th,  1«72,  exactly  40  years  ago,  as  the  '  Tele- 
graphic .Journal.'  In  the  following  Januarv  were  added  to 
that  tide  the  words  '  and  Electkical  Review.'  1  took  a  keen 
inier<v-t  in  the  paper,  and  for  a  short  time  edited  it,  but  the 
transference  of  the  telegraphs  of  the  country  from  private 
companies  to  the  State  threw  such  a  burden  of  work  upon 
my  energies  that  I  had  to  clear  away  all  other  work.  .  .  .  The 
year  1.^72  .-au  the  birth  also  of  the  Society  of  Telegraph  Engi- 
neer»,  and  the  fir.st  number  of  the  Review  reports  the  seventh 
w-if?'"^-  '"<^t'ne  "f  thut  Society  under  the  first  president.  Sir 
\Villiam  Siemeii.s,  when  a  jiaper  was  read  by  W.  H.  Preece, 
Esq.,  on  'Lightning  and  Lightning  Conductors.'  .  .  .  The 
ELPXTliicAL  Review  led  to  the  introduction  of  the  Electrician, 
lu  ]H(«.  the  hkcirirnl  Times  (which  was  fir.st  known  as 
Li(/fc<nin(/),  A'/ectnnfy,  and  many  others  at  home.  .  .  .  The 
life  of  ilie  Electrical  liEviEW  is  a  history  of  the  life  of  the 
electrical  industry.  .  .  .  There  is  one  point  connected  with 
the  Review  that  is  very  marked— its  unwavering  adherence  to 
the  policy  with  which  it  tn-t  out  when  inaugurated  in  1872, 
and  which  it  has  maintained  to  the  present  day.  ...  I  must 
congratulate  the  Editors  and  Proprietors  of  the  paper  upon 
the  rxisition  that  they  hav.'  so  well  maintained,  and  I  trust 
that  I  may  Uve  long  enough  tr,  compliment  them  at  some 
future  day  on  the  jubilee  of  tlioir  achievement." 

Unfortunat<>ly  Sir  William's  hope  was  not  realised,  as  he 
passed  away  Ip.kr  than  a  year  l.i.r— ,  ,,  November  6th,  1913. 


Aspects  of  International  Telegraphy  During  War=Time. — 

Though  Peace  and  War  are  ouhgcd,  for  the  sake  of 
appeai'ances,  to  sustain  a  sort  of  formal  opposition  to  each 
other,  they  are,  nevertheless,  such  excellent  friends  in  reality 
that  it  is  difficult  to  know  how  one  could  ever  survive  the 
other.  War  has  afforded  practice  for  doctors,  has  procured 
news  for  editors,  has  led  to  discoveries  in  nosology,  has 
opi^ned  vast  regions  for  commerce,  and  has  furnished  with 
facts  and  statistics  airy  siseculators  of  all  sorts.  Peace,  on 
the  other  hand,  is  always  willing  to  see  her  inventions  and 
discoveries  adapted  for  purposes  of  destruction  to  human 
life.  Her  improved  knowledge  of  shipbuilding,  of  mechanics 
generally,  of  chemistry,  of  optics,  are  all  at  the  service  or 
War.  But  is  her  old  friend  as  welcome  to  the  last  adapta- 
tion of  one  of  her  most  vital  discoveries — the  electric  tele- 
graph'' Peace  will  have  to  draw  the  line  somewhere,  and 
it  looks  as  if  it  might  l>e  here.  For  while  the  construction 
of  systems  of  telegraphy  would  be  of  the  greatest  use  for 
warlike  purposes,  their  destruction  would  be  equally  an  ob- 
ject in  the  same  cau.se;  and  .such  a  policy  as  that  would  be 
.so  diainetrically  opposed  to  the  interests  of  peace  as  to  make 
it  imperative  to  consider  the  aspects  df  international  tele- 
graphy  in   time  of   war. — January   lotli,  1S73. 

Societies'  Meetings  for  the  Month  (November,  1872). — 
Telegraph  Engineers. — November  27th,  at  7.30  p.m.;  Council 
meeting  at  6.30  p.m. 

Meteorological  Society. — Ordinary  meeting,  November  20th, 
at   7  p.m. ;  Council  meeting  at  G   p.m. 

Early  Well=Wishers. — To  Correspondents  :  Sir  Charles 
Wheatstone;  R.  S.  Cullev ;  C.  W.  Siemens;  Latimer  Clark; 
R.  Sabine;  W.  H.  Pree  e:  S.  E.  Phillips;  C.  V.  Walker; 
F.  C.  Danvers;  C.  Brooke;  .L  Faulkner;  Dr.  Russell  Revnolds ; 
W.  H.  H.  Clark  (Philadelphia);  H.  G.  Erichsen;  E. 'Rosen- 
busch  (Malta) ;  Indo-European  Telegraph  Co. ;  Anglo-Ameri- 
can Telegraph  Co.;  and  J.  Browning  are  thanked  for  their 
communications. — November  loth,  1872. 

Seekers  After  Truth. — Under  "  Notices  of  Books  "  {Janu- 
ary loth.  1873)  we  reviewed  a  "  Reprint  of  Papers  on  Electro- 
statics and  Magnetism,"  bv  Sir  WilUam  Thomson,  D.C.L., 
LL.D.,  F.R.S.,  F.R.S.E.,  Fellow  of  St.  Peter's  College,  Cam- 
bridge, and  Professor  of  Natural  Philosophy  in  the  University 
of  Glasgow.  The  review  opened  in  the  following  terms:  — 
"  That  men  of  scieii-.e  should  rest  upon  well-earned  laurels 
would  not  be  a  startling  fact,  even  if  it  were  true:  and  that 
the  fact  has  no  existence  in  truth  is  a  matter  clear  to  the 
most  ordinary  observer.  There  are  few  of  our  scientists  that 
commenced  work,  say  thirty  years  ago,  who  are  not  now  in 
their  laboratories,  still  cross-questioning  nature  as  closely  as 
when  their  first  papers  were  presented  to  the  world.  Thirty 
years'  work  has  brought  fame  which  could  not  he  extendeit, 
yet  the  old  pursuits  are  followed  as  assiduously  as  ever.  Evi- 
dently our  great  philosophers  work  not  for  fame,  but  indeed 
as  lovers  of  truth." 

The  Edges  Cut  I — "  The  edges  of  the  Journal  are  cut 
throughout:  the  .Advertisements  must,  therefore,  be  seen." — 
Novrmhrr  loth.  1.S72. 


Braincraft  v.  Handicraft. — When  the  Electrical  Review 
celebrated  the  completion  of  its  25th  year,  the  great  engineer- 
ing strike  was  in  progress,  and  a  few  weeks  later  (in  our  issue 
of  December  31st,  1897),  we  printed  a  letter  on  the  dispute 
from  the  Duke  of  Argyll.  It  v\as  headed  by  us  "  Braincraft  r. 
Handicraft,"  and  as  ue  then  described  it  as  the  most  sensible 
letter  that  we  had  seen  on  the  disastrous  strike,  so  do  we 
also  regard  il  as  a  cdmiiuinication  of  great  interest  and 
value  t(i-ilay  :-- 

"  Dear  Sir,— I  lament  willi  you  this  di.-,a>trniis  strike  of 
enginexjrs.  You  ask  me  if  i  have  no  suggestion  U)  make  a_s  to 
preventing  such  suicidal  contests.  I  have  only  one  sugges- 
tion— more  knowledge  of  the  natural  laws  which  determine 
'  value  '  in  all  things,  '  labour  '  not  excepted.  As  far  as  i  can 
see.  the  demand  made  by  the  employers  as  to  the  exclusive 
control  of  the  management  of  their  enterprises  is  an  abso- 
lutely just  demand  and  necessary;  and  if  the  refusal  of  the 
employed  d(x\s  really  turn  on  this,  they  are  fighting  against 
nature  and  against  justice.  Braincraft  is  the  governing  power 
in  all  indu.strial  enterprises,  and  ,ijl  attempts  to  make  it  sub- 
ject to  handicraft,  which  falsely  monopoli.<*s  the  title  of  labour, 
must  end  in  discomfiture  and  in  disaster  to  all  concerned. 
If  this  law  cuts  at  the  root  of  trades  unionism,  as  the  leaders 
allege,  so  much  the  worse  for  trades  unionism,  because  it  ie 
a  natural  law,  which  any  man  can  see  who  exercise.s  his  reason 
dispas.'^ionately.  But  trades  unionism  can  do,  and  has  done, 
much  when  properly  directed,  without  entering  on  the  un- 
natural crusade  into  which  it  hag  been  seduced  by  misleading 
leaders— Yours,  &x.,  Argyll." 
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THE     INSTITUTION     OF     ELECTRICAL     ENGINEERS. 


Liverpool    Sub-Centre:    Chairman's    Address — Mjnlr.i 


At  the  upeiiiuy  ineetiiii,',  on  Nuvoiiibor  (Jtli,  of  tliu  i'M-i--£i 
sessiou  oi  the  Liverpool  Sub-Centre  of  the  North-\\  e»tcrn 
Centre  of  the  Iiistituiion,  Mr.  iJ.  Welhourn,  chairman,  deliv- 
ered his  address,  which  was  illustrated  with  kinomato- 
(,'raph  films  and  lantern  slides.  Mr.  A.  S.  Barnard,  chair- 
man of  the  Ncirth-Wrstern  Centre,  was  present,  and  addressed 
the  meeting  on  the  value  of  the  Institution  to  its  luembers. 
Mr.  Welbourn,  who  recenti.y  paid  a  second  vi.sit  to  Canada 
and  the  (J,S,A,,  and  thus  had  an  opportunity  to  note  Uu; 
progress  that  has  been  made  there  m  all  thmgs  electrical 
during  the  past  1-5  years,  said,  inter  alia:  — 

Telephones. — The  first  thing  that  struck  me  was  the  ex- 
tensive use  of  the  telephone,  both  for  short  and  long-distan-ce 
work.  Of  the  approxnnate  14,300,001)  telephone  stations  m 
the  U.S.A.,  about  850,000  are  of  the  Strowger  type,  and 
about  40,000  are  of  other  typos.  The  annual  growth  of  all 
stations  is  G  per  cent,,  but  it  is  significant  that  the  annual 
growth  of  automatic  stations  is  approximately  10  per  cent. 
In  Los  Angeles  (70(J,000  people)  there  is  one  telephone  to 
every  four  people,  and  telephones  are  being  connected  there 
at  the  rate  of  'i'JO  per  working  day  with  no  sign  of  saturation 
ahead.  The  whole  system  in  Los  Angeles  is  being  converted 
to  the  Strowger  automatic  type  as  quickly  as  plant  can  be 
delivered  from  Chicago;  two  exchanges  are  being  equipped 
in  New  York  with  automatic  telephones. 

Long-distance  telephony  has  made  considerable  progress; 
it  is  pos.sible  to  telephone  by  means  of  main  underground 
paper-insulated  lead-sheathed  cables,  to  which  Pupin  loading 
coils  and  thermionic  valve  repeaters  are  attached,  over 
15,000  miles,  although  the  present  commercial  limit  is  about 
1,000  miles. 

Broadcasting. — Owing  to  early  lack  of  control  of  broad- 
casting stations,  of  which  there  are  about  500,  things  seem 
to  have  got  into  a  terrible  muddle  in  the  States,  where  con- 
siderable admiration  was  expressed  for  the  leisurely,  but 
orderly,  way  in  which  the  matter  is  being  tackled  in  this 
country. 

It  is  estimated  that  there  are  about  2,000,000  reception 
sets  in  the  States,  of  which  one-half  has  been  made  by  manu- 
facturers and  one-half  by  amateurs.  The  manufacture 
appears  to  have  outgrown  the  demand,  and  the  makers  were 
said  to  be  loaded  with  unsaleable  stock.  It  is  significant  that 
a  good  deal  of  second-hand  wireless  apparatus  is  being  offered 
for  sale. 

Electricity  Supplu. — During  the  month  succeeding  my  de- 
parture from  Liverpool  I  did  not  see  a  single  gas  flare  used 
for  illuminating  purposes;  I  only  came  across  it  for  suburban 
street  lighting  about  10  miles  ifrom  Chicago,  but  am  not 
conscious  of  having  seen  it  a.aain  through  the  succeeding  '25 
days  except  in  the  streets  of  Pittsburgh,  Pa.,  where  there  is 
ample  natural  gas. 

In  Chicago  the  Commonwealth  Edison  Co.  has  626,450  kW 
of  plant  installed,  of  which  230,000  k^Y  is  in  the  Pisk  Street 
station.  The  maximum  demand  in  this  city  was  well  over 
500,000  kW  in  December,  1921.  With  a  population  of 
2,700,000  people,  there  are  536,982  consumers,  of  whom 
425,200  are  residence  consumers,  and  the  total  kW-hours 
developed  by  the  company  in  1921  was  1.928,271,940,  i.e.. 
714  kW-hours  per  head  of  population.  The  number  of  new 
consumers  added  in  1921  alone  was  62,287,  and  they  require 
a  car-load  of  meters  per  week  to  keep  pace  with  the  new 
service  work.  The  total  capital  investment  is  $1.36,310, 574, .37, 
say  £30.000,000,  Comparing  these  figures  with  those  for 
Greater  London  (population  cf  SJmillions).  for  the  company  and 
municipal  undertakings  (thus  for  the  most  part  excluding  all 
railway  load)  from  tlie  period  1919-20  to  1920-21  the  total 
increase  in  the  number  of  consumers  was  in  round  figures 
25,000,  bringing  the  total  up  to  anproximately  340,000,  Dur- 
ing the  same  period  the  increase  in  the  plant  installed  was 
about  12,000  k\V.  There  was  an  inorease  of  nearly  40,000.000 
in  the  k\V-hours  sold,  brincjing  the  total  up  to  nearly 
700.0(X),000.  The  total  capital  investment  now  stands  at 
about  £'38.000,000,  exclusive  of  the  amount  specially  invested 
in  power  hou.ses  for  transportation  supplies.  To  the  above 
figures  we  can  add  approximately  560,000.(100  k\V, -hours  for  the 
total  energy  u.sed  for  tran,s[iortati()H,  bringing  the  approxi- 
mate total  for  the  last  complete  year  to  nearly  1,300,(XH1,000 
kWh— that  is,  about  1-55  per  head  of  population.  Comparing 
this  with  ChicTgo,  it  will  be  realised  what  an  iniinen.se 
amount  of  leeway  has  to  be  made  up  in  the  capital  city  of 
our  country  aloiie  before  the  use  of  electricity  reaches  the 
state  of  development  attained   by  our  American  cousinR, 

How  is  it  that  this  great  business  is  done?  One  would 
expect  that  the  cost  of  electricity  to  powej  and  domestic 
users  must  be  cnnside'-ahlv  lower  than  it  is  in  this  country. 
With  the  exception  of  tho  Ontario  scheme.  T  do  not  think 
that  this  is  the  case,  but  it  is  (lilHcult  to  make  a  direct  com- 
parison owing  to  the  different  money  values  obtaining  m 
North  America  and  in  this  country.  The  veil  explanation 
lies  in  the  fact  that  electricity  is  a  lialtit  with  most  people 
in  the  States  and  Canada.  The  States  and  Canada  are  largely 
new  countries  wherein  gas  had  not  h€;corae  entrenched  when 


electric  ligbtiug  first  became  available,  and  the  growth  of 
most  of  the  cities  has  been  coincident  with  the  electrical  era. 
In  many  places  both  the  gas  and  electrical  i»lereBt6  are  under 
the  control  of  one  company,  with  men  at  the  top  who  have 
had  the  right  vision  to  relegate  gas  to  its  proper  function  ol 
heating,  and  to  reserve  electricity  for  power  and  iigbi  n;.. 
The  advent  of  electric  light  into  the  home  has  been  followed 
up  by  very  active  propaganda  by  salesmen  of  electrical  acces- 
sories, while  the  companies  have  extensive  showrooms,  in 
which  prospective  consumers  can  see  apparatus  m  actual  use 
before  they  commit  themselves  to  a  purchase.  I  would  not 
hke  to  create  the  impression  that  the  electricity  Buppiy 
autiiorities  in  this  country  are  unprogressive,  but  the  above 
figures  show  what  an  immensely  greater  business  awaits 
them.  Apart  from  railway  electrification,  which  is  only  de- 
veloping slowlv.  much  greater  attention  should  be  paid  to 
securing  the  inimense  domestic  load,  which  may  be  as  great 
as  all  the  industrial  business,  and  less  subject  to  trade  fluc- 
tuations. This  load  is  not  to  be  secured  by  merely  cuttim.' 
the  price  of  electricity ;  it  will  require  vigorous  propaganda 
and  .salesmanship  in  the  best  sense  of  the  word,  the  removal 
of  all  unnecessary  restrictions,  and  arrangements  to  enable 
people  to  secure  "the  apparatus  without  which  they  cannot 
use  electricity.  We  are  apt  to  forget  that  it  is  a  feature  of 
electrical  appliances  that  their  cost  is  frequently  high  com- 
pared with  the  value  of  the  electricity  they  use  in  a  year. 
To  meet  these  points  we  must  have  :  (a)  a  reasonable,  but  not 
necessarily  a  very  cut,  rate  for  electricity;  (b)  a  system  of 
hire  or  hire  purchase  of  the  more  expensive  pieces  of  appa- 
ratus- (c)  in  many  cases  hire-purchase  wiring  of  houses; 
(d)  a 'liberal  practice  with  regard  to  laying  mains,  show 
romns.  demonstration  of-  apparatus,  and  giving  to  the  pnbhc 
what  is  generally  known  as  "  service."  ■.  j     «  k„ 

In  America  most  factories  and  the  street,  elevated,  tube, 
and  high-speed  inter-urban  railways  are  run  electrically. 
Immense  loads  are  provided  by  the  local  and  express  lift 
systems,  which  are  used  in  every  important  oflice  buildin;.. 
and  there  would  seem  to  be  much  room  for  improvement  in 
this  direction  in  our  own  country.  At  night  large  blfx-Ks  ot 
power  are  used  bv  the  electrical  sign  advertisements,  but 
despite  the  big  power  loads  referred  to,  I  w.as  very  much 
impressed  everywhere  with  the  steadiness  of  the  pressure 
supplied  for  incandescent  light.  The  quality  of  the  street 
hghting  is  also  for  the  most  part  quite  good. 

In  one  hydro-€lectric  area  the  total  cost,  including  all  capital 
charges,  depreciation.  &c..  per  kWh.  at  the  power-house  bus- 
bars is  0.2  cent;  0.35  cent  per  kWh  ^"^♦""to.he 
cover  all  the  transmission  charges  over  a_  2.50-mile  line  to  the 
pomt  of  delivery,  making  a  total  of  O.oo  cent,  so  that  th. 
cost  of  transmission  is  much  more  important  *a."/'i«f™^^ 
of  generation.  In  this  connection  the  power  available  from 
some  hydro-electric  systems  fluctuates  more  ♦ ""  ,  "'^f^  ,^?^ 
imagined  it  to  do.  In  the  area  '^  ^"5^.*'°°  '"J'^^  ^^^jf, 
vears  the  rainfall  has  varied  from  TO.a-,  in.  to  40.4o  in.  per 
annum,  and  most  of  it  occurs  m  three  months  o  he  year 
only.  It  follows  that  steam  stations  have  to  l^e  emplo>^^  " 
some  parts  of  the  system  and  in  Tr'-'^^'Vlf?  J.'  nhn 
the  kWh  sold  last  year  were  derived  from  the  steam  plant 
The  steam  stations  in  California  are  usually  supplied  vx.tb 
oil  fuel,  which  fluctuates  considerably  m  I?"''''--,  ""-f  Lnnire. 
for  this  latter  factor  and  the  feared  exhaustion  "f  ">'  ^P^'"";; 
it  is  not  unlikely  that  more  use  would  \^  Jf'^^^l  tJ["^t 
stitions  especially  as,  at  avera.cc  prices  of  oil.  the  total  lost 
^f-'generatioTon  the  Pacific  Coast  is  just  about  the  same  ns 
the  cost  of  hydroelectric  power  delivered  over  such  long 
lines  as  the  one  referred  to.  ,     ,  .-         u 

\  .Treat  deal  of  interconnection  of  systems  and  stations  has 
been  carried  out  voUmtarily.  An  outstanding  example  of  tl.-- 
value  of  liberal  linking  up  was  illustrated  m  the  ^P""?  « 
t  i  year,  when  approximately  W\m  h.p,  of  generatin;^ 
plant  broke  down  in  one  ^yeek  in  the  various  stations  .it 
N  a"  ara  and  vet  th.-  intcrnipti.m  of  supply  to  consumers  was 
negligible.  One  ounce  of  practice  is  worth  pounds  of  theor  . 
In  big  cities,  which  have  lo-al  steam  stations  and  distribute 
by  means  of  underground  cables,  the  continuity  of 
supply  is  excellent.  In  other  cities,  which  are  de.>endent  for 
Iheir' supply  on  overhead  transmi.ssion  lines  and  oveihea.l 
distribution  networks,  the  supply  is  not  by  any  "H^«n^J;": 
..o„d  particularly  in  those  districts  where  the  ovorhoad  liius 
are  much  affected  by  lightning  and  by  snowstorms. 

Cahles.-So  far  as  power  cables  are  conceriied.  tli^re  is  :i 
.rood  deal  of  exix^rience  in  the  States  with  21,000  and  'o.  H" 
volt  3-coie  cable's,  and  the  records  disclose  that  a  iWd  dei> 
of  it  has  not  been  happy.  The  trouble  with  underground 
cables  appears  to  have  been  due  both  to  defective  raanutac- 
ture  and  jointing  and  to  overloading,  partly  under  war  con- 
ditions. A  great  deal  of  attention  is  being  eoneentrated  on 
the  development  of  3=coio  high-voltage  eab'e--.  mcludin;, 
those  for  a  working  pressure  of  :i3.0tKl  volts.  y]^'^^^'^ff> 
for  this  arises  out  of  the  big  loads  to  be  transmitted  and  the 
attitude  of  the   fire  insurance  companies  to  overhead  wires. 
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especially  as  so  many  of  the  residences  are  built  of  wood,  and 
because  of  the  Liiulianci'  that  wires  are  to  the  fire  brigades 
before  they  tan  ^et  to  work.  It  would  seem  that  the  use  of 
underground  cables  will  rapidly  spread  in  the  residential 
areas. 

Transinissinn  Picxmirrs. — A  great  deal  of  the  success  or 
otherwise  of  very  high-pressure  transmission  lines  depends 
on  the  suspension-type  insuliitors.  It  is  notorious  that  these 
were  exceedingly  unrcliali'e  down  to  five  years  or  so  ago,  and 
it  is  verj-  satisfilt-tory  t<>  luiow  that  the  makers  in  the  States 
and  Canaila.  as  well  ;!-  one  well-known  firm  in  this  country, 
have  (levili'p.'.l  i  r  :  mIs  which  can  be  used  with  every  con- 
fidence. In  till  lu  -tioii  it  is  niv  belief  that  insulators 
built  to  tli(>  I  ]  K.S.A.  specification  No.  137/1!V22  can  he 
depended  on  "  r  .-atisfactory  service,  but,  in  my  opinion,  it 
is  desirab'i-  i  ■  Imve  a  high-frequency  test  added  when  next 
the  spec  ill.  iition  is  revised.  In  order  to  get  the  best  practical 
result  !.  :,i  ~ii,  li  a  test  it  seems  desirable  that  the  wave  tniin 
sho'  ^il  !"■  iliimned  so  as  to  simulate  as  closely  as  possible  that 
pv  .luivi'   I'v   lightning. 

l!>\ih  Elcclrification. — The    question  of   a.c.   reisim    d.c. 


railway  electrification  for  main-line  working  is  very  contro- 
versial, but  there  is  no  sign  in  the  States  that  either  system 
is  winning.  It  is,  however,  .significant  that  the  Chili  Govern- 
ment. Paulista  Railway  of  Mrazil,  Melbourne  suburban  rail- 
ways of  Australia,  and  the  South  African  (jovernnient,  have 
commenced  their  electrification  with  either  3,000  or  1.500 
volts,  d.c,  and  that  the  French  (iovermiient  has  adopted  d.c. 
for  main-line  electrification.  The  Illinois  Central  Hailroijd 
has  also  adopted  1.500  voHk.  d.c,  with  catenary  construction 
in  and  armmd  Chicago.  Whenever  the  question  of  inductive 
interference  in  telephone  and  telegraiih  circuits  arises,  the 
d.c.  advocates  arc  always  able  to  point  to  the  freedom  from 
interference  from  their  condu  tors.  On  the  Milwaukee 
system  the  trollev  wires  are  paralleled  most  of  the  way  with 
tile  100.0lX)-volt  3-phase  line  which  supplies  energy  to  th(> 
motor-generator  sub-stations;  and,  in  practice,  it  has  been 
found  that  this  line  causes  no  trouble  to  telephone  an<l  tele- 
graph circuits,  chiefly  becau.se  it  is  provided  with  a  con- 
tinuous earth  wire,  "and  because  the  track  overhead  equip- 
ment is  also  provided  over  most  of  the  route  with  a  con- 
tinuous earth   wire. 


RADIO     DIRECTION-FINDING. 


Effect    of    Local    Conditions. 


In  the  course  of  a  paper  on  the  effect  of  local  comlitions  on 
radio  direction-finding  installations,  Messrs.  K.  L.  Siniili- 
Eose  and  E.  11.  Barfield  recently  gave  members  of  the  Wirv 
less  Section  of  the  Institution  of  Electrical  Engmeers  an 
account  of  some  of  the  experiments  tarried  out  during  the 
past  year  by  the  Sub-Committee  of  the  Eadio  Eesearch  Board 
on  wireless  direction  finding. 

The  bulk  of  the  work  was  done  either  at  the  Eadio 
Eesearch  Station,  Slough,  or  the  National  Physical  Labora- 
tory, Teddington. 

The  paper  summarises  the  work  of  previous  investigators 
on  the  same  lines,  and  indicates  why  further  research  was 
necessary.  It  then  describes  experiments  which  provide 
quantitative  data  and  definite  figures  which  show  the  extent 
in  certain   cases  of  errors  produced. 

Modern  direction-finding  installations  are  well  able  to 
detect  variations  of  less  than  0.5  deg.  in  the  direction  of 
arrival  of  the  waves  under  observation.  There  are,  however, 
many  causes  which  may  prevent  the  readings  so  obtained 
from  corresponding  to  the  ab.solute  direction  of  the  trans- 
mitting station  observed  to  this  degree  of  accuracy. 

By  far  the  most  important  classes  of  errors  experienced  in 
practice  are  those  which  have  been  somewhat  vaguely  termed 
"  night  efl'ect,"  implying  the  variation  in  the  apparent  direc- 
tion of  arrival  at  the  direction-finding  station,  a  phenomenon 
wliich  is  observed  with  nearly  all  transmitting  stations 
between  sunset  and  sunrise.  These  variations  commonly 
amount  to  '10  deg.  and  have  been  observed  by  the  authors  to 
exceed  40  deg.  on  certain  occasions.  Little  is  known,  how- 
ever, as  to  the  cause  producing  these  ellects,  though  much 
has  been  surmised.  No  practical  system  has  been  put  for- 
ward which  avoids  these  errors,  and  there  is,  at  present,  little 
more  to  be  said  about  them  save  that,  by  reason  of  their 
existence,  radio  direction-finding  is  practically  restricted  to 
the  daytime  except  over  very  short  distances. 

Second  in  importance  is  the  class  of  error  dealt  with  in 
this  paper,  namely,  the  errors  which  are  produced  by  the 
immediate  surroundings  of  the  installation. 

Effects  of  this  kind  may  be  caused  by  neighbouring  objects, 
or  by  local  geographical  conditions,  and  while  the  errors  pro- 
duced will  be  constant  under  ordinary  circumstances  and 
thus  iiennit  of  correction  of  the  bearings,  in  other  cases  it 
may  be  necessary  to  avoid  all  possible  errors  at  the  site  of 
the  iri'-tallation.  It  was  known  previously  that  such  objects 
as  cliffs,  hills  and  mountauis,  trees,  masses  of  metal  work, 
and  overhead  lines  would  produce  very  serious  errors  on  a. 
direction  finder  operated  in  the  vicinity,  while  the  special 
.  fa.se  of  the  effect  of  the  metal  hull  of  a  ship  has  seriously 
engaged  the  attention  of  wireless  engineers  ever  since  the 
first  ship  was  fitted  with  directional  apparatus. 

Notwithstanding  the  previous  work,  however,  there  is  in- 
sufTiciimt  data  on  the  matter  and  it  is  very  difficult  to  obtain 
for  direction  finding  an  absolutely  ideal  site,  which  is  not 
prohibitive  for  other  reasons,  particularly  in  the  vicinity  of 
towns. 

The  experiments  described  in  this  paper  were  therefore 
carried  out  in  order  U>  obtain  some  quantitative  knowledge 
of  the  disturbing  effects  of  surrounding  objects  on  a  direc- 
tional receiving  set. 

The  general  conchnions  thus  arrived  at  are  that  masses 
of  metal  work  <iouip:ii  b!  in  dimensions  w-ith  the  receiving 
coil  do  not  perceptibly  jKnluee  any  errors  in  the  bearings 
indicated  by  the  latter  ■  xeipt  when  placed  within  a  very 
few  feet  of  the  coils.  As  a  K.ife  precaution  it  is  as  well  to 
keep  the  space  of,  say,  10  ft.  round  the  coil  fairly  clear  of 
even  small  pieces  of  metal,  as  the  cumulative  effect  of  several 


small  pieces  may  become  quite  appreciable.  I"or  this  reason 
it  is  advi.sable  to  ensure  that  the  hut  or  other  structure  con- 
taining the  direction-finding  set  is  as  free  aa  possible  from 
metal  in  the  way  of  joint-plates,  door  and  window  fastenings, 
I'cc,  and  that  metal  oil  stoves  or  lamps  are  not  jilaced  too 
close  to  the   receiving   coils. 

When,  liowever.  the  extent  of  the  metal  work  in  the  neigh- 
bourhood is  moderately  great,  the  resulting  errors  in  ob- 
served bearings  become  very  much  more  serious.  As  an 
illustration  of  the  order  of  the  errors  which  may  arise  m 
such  cases,  the  results  of  an  investigation  carried  out  on  a 
large  metallic  tubular  construction  are  mentioned  by  the 
authors.  The  "  tube  "  or  tunnel  was  of  approximately  semi- 
circular cross-section,  being  formed  of  a  number  of  curved, 
corrugated  iron  sheets  bolted  together  and  resting  on  fiat, 
similar  sheets  phK'ed  on  the  ground. 

The  greatly  increased  effect  of  metal  work  when  placed  in 
the  form  of  a  partly  or  completely  closed  loop  is  well  demon- 
strated by  the  results,  and  illustrates  the  effect  which  might 
be  expected  if,  for  example,  a  directional  wireless  receiver 
w-ere  installed  in  a  corrugated-iron  building.  The  continuity 
of  the  metal  structure  would  appear  to  be  very  important, 
and  even  with  such  large  ina-sses,  the  nearest  portions  of  these 
have  by  far  the  greatest  effects.  For  example,  with  the 
coil  receiver  placed  inside  the  tube  near  the  centre,  the 
removal  of  a  section  of  the  tube  forming  the  top  sides  re- 
duced the  error  in  the  apparent  bearing  of  Paris  from  14  ieg, 
to  1  deg.  Similarly,  by  unbolting  two  adjacent  sections  and 
slightly  separating  them,  a  change  of  2  deg.  or  3  deg.  was 
produced. 

With  the  receiving  coil  set  up  along  the  outsidea  of  the 
tube,  the  errors  observed  were  very  much  less,  ranging  from 
5  deg.  to  9  deg.  at  a  distauice  of  2  ft.,  to  about  'J  deg.  at 
3  ft.  from  the  side  of  the  tube.  Also,  when  the  coil  was 
placed  on  top  of  the  tube  the  errors  varied  from  '2  deg,  to 
G   deg. 

As  a  further  example  of  the  efl'eet  of  large  masses  of  metal 
work,  the  effect  of  the  metal  hull  of  a  ship  may  he  instanced. 
When  the  arriving  waves  come  from  either  approximately 
fore  and  aft  or  athwartships,  the  error  in  the  reading  is 
reduced  to  zero.  In  intermediate  directions  the  results  are 
in  error  by  amounts  varying  up  to  '22  deg.  in  either  direction. 
There  is  a  tendency  for  the  readings  to  be  concentrated  along 
the  fore-and-aft  line  of  the  ship.  There  is  no  appreciable 
difference  in  the  error  incurred  on  different  wave-lengths 
(viz..  2.(i.  3.2  and  4  5  km.l. 

When  the  mass  of  metal  work  is  very  large  compared  with 
the  receiving  coils,  as  in  the  case  of  a  ship,  the  resulting 
errors  in  the  ob.served  bearings  on  the  direction  finder  may 
be  very  .serious;  although,  when  the  set  is  fixed  in  position 
on  the  ship,  the  necessary  correction  may  be  made. 

The  <'fl'ect  of  masses  of  metal  work  in  producing  large 
errors  in  the  reading  of  a  radio  direction  finder  may  in  some 
iiistanci's  be  utili.sed  for  the  location  of  such  metal  work. 
when  the  latter  is  not  visible  or  when  its  presence  is  not 
readily  detected  by  other  means.  .\n  interesting  example  of 
this  was  recently  obtained  at  the  .\lx;rdeen  University  direc- 
tion-finding .station  of  the  Radio  Eesearch  Board. 

By  means  of  a  portable  directional  receiving  set,  the  authors 
explored  the  si'te  and  found  that  the  errors  were  clrwely 
associated  with  a.  line  of  manholes  indicating  the  location 
of  a  sewer  crossing  the  adia(«nt  fields.  It  is  to  be  expecteil 
that  large  masws  of  buried  metal  work,  such  as  gas  and 
water  mains,  will  have  a  similar  vi'iect  in  their  vicinity. 

A  possible  caH,se  of  errors  which  is  frequently  encountered 
in  selecting  a  site  for  a  direction-finding  si't  is  the  presence 
of  overhead  conducting  wires.     When  the  wires  extend  for 
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considerable  distance,  the  effects  produced  in  tlieir  iieighbour- 
hond  can  be  very  large  indeed. 

With  the  frame  coil  set  up  iuniicdiatcly  underneath  tele- 
phone wires  along  a  road,  the  readings  obtained  were  con- 
siderably different  from  the  correct  values,  and  the  bearings 
changed  cohsiderably  from  time  to  time  during  the  tests. 
A  possible  cause  of  the  rapid  changes  is  the  alteration  of 
circuit  conditions  on  the  telephone  wires  at  the  various  ex- 
changes to  which  they  are  coimected. 

Errors  ranging  from  I'2  deg.  to  70  deg.  may  be  produced 
on  a  direction-finding  coil  mounted  inmiediatelv  underneath 
telephone  wires  some  20  ft.  high.  The  errors  diminish 
nipidly  as  the  coil  is  moved  away  from  the  wires,  but,  even 
at  the  distance  of  120  ft.  from  the  line  of  wires,  the  errors 
may  be  a  few  degrees. 

The  explanation  of  the  above  effects  must  remain  very 
obscure,  since  it  is  impossible  to  realise  the  conformation  of 
the  circuits  of  the  telephone  liner,  at  any  particular  instant. 
In  one  sen.se  the  overhead  wiics  may  be  pictured  as  consti- 
tuting the  top  side  of  a  huge  vertical  frame,  of  which  the 
earth  forms  the  lower  side,  and  the  vertical  sides  are  formed 
by  the  connections  to  earth  at  the  various  exchanges.  An 
electro-magnetic  wave  arriving  at  an  angl(>  to  the  plane  of 
this  large  frame  would  suffer  a  partial  absorption  of  that 
iiiiripunent  of  its  magnetic  field  iiorpendicuhir  to  this  plane. 
•■ind  the  resultant  field  would  (hei'efore  effect  a  direction- 
finder ciiil  by  giving'  an  apparent  diivction  deflected  towards 
I  he  normal  to  the  plane  of  the  wires. 

Paris,  on  the  2.0  J<m.  wave,  showed  some  freak  effects  m 
the  experiments  and  was  evidently  subject  to  some  other 
influence,  possibly  a  resonance  condition  in  the  overhead 
line  circuits.  It  would  appear  that  the  errors  produced  are 
not  directly  influenced  by  the  actual  number  of  wires  near 
the  site,  but  depend  on  the  conditions  of  a  whole  circuit  of 
wires,  which  may  extend  over  several  miles. 

The  mere  existence  of  neighbouring  aerials,  proved  by  their 
subsequent  removal,  made  no  appreciable  difference  in  the 
observed  bearings,  and  the  effect  of  tuning  the  aerials  was 
very  small.  An  increased  effect  may.  however,  be  caused  by 
continuous,  as  distinct  from  d-imped.  waves,  and  the  effect 
al.so  probably  depends  upon  the  relative  directions  of  the 
aerial  and  the  incoming  waves. 

Further  experiments  will  be  curried  out  on  this  effect. 

Tile  proximity  of  a  closed  coil  may  affect  the  readings  of 
u  direction  finder  in  a  manner  .similar  to  a  tuned  aerial  system. 

There  is  no  apparent  error  due  merely  to  the  presence  of 
a  coil,  when  either  on  open  circuit  (u-  short  circuit.  The 
bearings  on  the  direction  finder  might,  however,  be  appre- 
ciably affect.ed  by  the  presence  of  an  f)pen  coil  when  w'orking 
near  the  natural  wave-length  of  the  latter.  The  results  are 
suffi"ient  to  justify  the  practice  in  accurate  working  of  keep- 
ing all  frame  coils  at  least  100  ft.  from  a  directional  receiving 
set.  especially  if  both  i^ets  of  coils  are  in  o;)eration  siniul- 
taneouslv. 


The  presence  of  trees  has  a  considerable  effect  on  the  pro- 
pagation of  electromagnetic  waves.  The  presence  ol  clumps 
of  trees  between  a  radif>telegraphic  transmittfrr  and  the  re- 
ceiver considerably  decreases  the  signal  strength  at  the  latt«r, 
and  growing  trees  can  be  used  very  effectively  as  aerials  for 
the  reception  of  signals  over  long  or  short  dittances. 

A  large  tree  may  thus  reasonably  be  regarded  as  being 
erjuivalent  to  a  vertical  aerial  in  which  oscillatory  curreDtK 
are  induced  by  the  arriving  electronaagnetic  waves,  and  thew 
currents  may  give  rise  to  secondary  effects  due  to  induction 
or  re-radiation.  Since,  however,  the  tree  will  pos.sess  a  fairly 
high  resistance,  and  it  is  naturally  an  untuned  circuit  for 
most  wave-lengths,  the  presence  of  a  single,  isolated,  tree  would 
not  be  expected  to  have  very  much  effect  on  a  direction- 
finder coil  unless  placed  in  very  close  proximity  to  the  tree. 
With  large  masses  or  clumps  of  trees,  however,  a  cumula- 
tive effect  may  be  produced  with  regard  to  the  secondary 
field,  which  may  give  rise  to  serious  errors  at  a  directional 
receiving  installation. 

The  general  trend  is  for  the  error  in  the  apparent  bearing 
to  be  progressive  as  the  direction-finder  set  is  taken  into  the 
junction  of  large  masses  of  trees,  and  the  error  is  a  ntiniraum 
at  the  point  farthest  from  all  the  trees. 

The  most  noticeable  point  is  the  extent  to  which  the  bear- 
ing may  change  for  a  very  slight  change  in  the  position  of 
the  receiving  set.  These  large  chanjies  are  probably  due  to 
the  difference  in  phase  effects  of  the  inductive  fields  from  the 
different  trees.  The  present*'  of  trees  within  about  300  ft. 
from  a  direction-finding  insrallation  may  produce  quite  large, 
measurable  errors  in  the  readings  of  the  latter.  .\s  it  is  pos- 
sible that  the  error  may  vary  with  the  changing  state  of 
the  trees  at  the  ditlerent  seasons,  the  error  may  be  a  vari- 
able one  and  hence  is  to  be  avoided  if  possible. 

Large  buildings,  hills  and  mouniains  act  as  partial  obstacles 
to  the  pa.ssage  of  electromacnetic  waves,  and  the  tendency 
is  for  the  latter  to  be  deviated  around  the  ob.sfacle.  The 
effect  of  working  inside  a  building  was  well  demonstrated, 
"here  the  errors  in  the  readings  obtained  ranged  un  to  more 
than  HO  deg..  whereas  when  the  set  was  reraoveil  to  its  final 
po.sition  in  an  open  field  less  than  J  mile  away,  the  maximum 
permanent  error  experienced  was  2.S  deg.  .\t  tiie  top  of  a 
stnne  tower  about  60  ft.  high,  from  whi  -h  all  ;he  metal  worlc 
had  been  nreviously  removed,  the  maximum  deviation  error 
experienced  was  about  3  deg. 

Owin'!  to  the  great  variability  in  the  possible  nature  and 
disoosition  of  the  surroundings  of  a  direction-finding  in.stal- 
lation.  it  is  very  difficult,  if  not  impossible,  to  make  general 
rules  as  to  the  effect  of  such  surroundings.  It  is  believed. 
however,  that  the  results  of  the  investigations  given  above 
are  of  value  in  augmenting  the  scantv  evidence  previously 
existing  as  to  the  distortion  produced  in  the  propagation  of 
electromagnetic  waves  bv  various  obstacles  on  the  earth's 
surface.  The  evn^M-iments  the'iiselv":  «ii!." .-»  further  lines 
of  advanee.  and  it  is  proposed  to  follow  them  as  soon  as 
opportunity  permits. 


SOUTH     AFRICAN    RAILWAYS. 


ELECTRIC    LOCOMOTIVES. 


The  decision  of  the  South  .African  Railways  and  Harbours 
Administration  to  electrify  the  sectiem  of  its  main-line  track 
between  Glvncoe  and  Pietermaritzburg,  a  distance  of  about 
171  miles,  to  which  reference  has  already  been  made  in  our 
pages,  has  result<>d  in  the  contract  for  the  supply  of  the  loctv 
motives  being  placed  with  the  Metropolitan-Vickers  Electrical 
Co..  Ltd. 

The  locomotives,  of  which  78  have  been  ordered,  have  been 
designed  to  haul  passenger  and  freight  trains  over  the  elec- 
trified area,  and  arc  to  be  so  arranged  that  they  can  be 
worked  alone  or  with  other  locomotives  in  multiple  unit  con- 
trolli'd  bv  one  driver.  The  conditions  which  have  to  be  ful- 
filled are  :  — 

1.  Thiee    locomotives  coupled   together  shall   be   capable  of 

hauling  a  train  weighing  1,800  .short  tons  up  a  1  per 
cent,  grade  at  a  speed  of  from  21  to  22  miles  per  hour, 
and  of  hauling  the  sjame  train  on  a  level  tangent 
track  at  MO  miles  per  hour. 

2.  The  locomotives  shall  be  capable  of  running  at  a  s[iee<l 

of  45  miles  per  hour  without  injury  to  any  part. 

3.  Three   locomotives   eounled   together   shall   be  c'apable   of 

starting  a  train  weighing  1.800  .short  tons  on  a  rising 
gradient  of  1  :100  and  attaining  a  speed  of  23  miles 
|X'r  hour  in  three   minutes. 
i.  Three   li>comotives  coupled    together  shall  be  capable   of 
holding  a  train    of    I.CIO    short    tans    on    a    falling 
gradient  of  1   in  •'iO  by  regenerative  action   alone. 
The   normal  duty   which  the  .Administration  will  call   unon 
the   locomotive  to  perform  is   for    three   locomotives   coupled 
together  ti  haul  a  train  weighing  1.-I30  short  tons  from  Lady- 
smith   to  Pietermaritzburg.  a  distani'e  of  about  129  miles,  in 
a   little   more  than  seven  hours,  and   in  the  reverse  direction 
a   train  weighing  not  less  than  C25  tons  in   about  7i  hours. 


The  locomotives  are  to  be  capable  of  iierforining  a  round  trip 
from  Ladysmith  to  Pieterinaritzburg  and  back  under  these 
conditions  once  every  2-1  hours  for  six  days  a  week.  The 
gradients  on  the  line  between  these  points  are  mostly  in 
favour  of  the  loaded  trains,  the  ruling  gradient  against  the 
load  being  1  in  ti-j  compensated;  the  ruling  gradient  for  the 
trains  returning  from  Pietermaritzburg  to  Uidysmith  will 
be  1  in  50  compensated.  The  loaded  trains  from  Ladysmith 
to  Pieterniaritzbuig  will  have  to  travel  down  this  gradient. 
which  for  trains  in  this  direction  is  equivalent  to  an  average 
gradient  of  about  1  in  -io;  there  are,  however,  a  number  of 
lengths  of  tangent  track  on  a  gradient  of  1  in  50.  During 
one  period  of  the  journey  from  Ladysmith  to  Pietermaritz- 
burg the  loaded  train  will  have  to  be  taken  down  a  gra<iient 
about  15  miles  long,  which  includes  a  number  of  short 
lengths  of  1  in  50  tangent  track.  * 

The  maximum  gradient  on  the  section  to  be  electrified  is 
as  much  as  1  in  .W  uncompensated,  but  these  gradient's  occur 
on  an  old  line  which  will  be  used  principally  as  an  alterna- 
tive route  in  the  event  of  the  main  line  being  blocked;  under 
these  conditions,  the  loads  will  be  reduced  to  the  capacity 
of  the  locomotives  on  this   steeper  gradient. 

The  accompanying  illustration  (p.  752)  closely  resembles 
what  the  locomotives  will  look  like  when  they  are  built.  Tbev 
are  to  be  of  the  double-bogie  articulated  tyiie.  and  to  consist 
of  two  four-wheel  bogies  coupled  together  at  their  inner  ends 
liy  means  of  a  ball  .articulating,  joint,  which  will  allow  fro<^ 
movement  Ix-tween  the  truclcs.  The  draw  and  huffing  gear 
is  to  be  mounted  directly  on  the  bogies,  thus  ensuring  that 
no  undue   strains  will   be   thrown  on   the  Knomotive   body. 

The  four  main  drivina  motors  are  to  be  c.'rrie<i  on  the 
bogies,  supported  by  susiwusion  bearings  on  the  axles  and 
nose  supports  on  the  bogie  framing,  and  will   transmit   their 
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tuiqiie  lo  the  driving  wheels  by  means  of  single  reduction 
gearinc-  Each  bogie  is  to  be  equipped  with  two  motors; 
thus,  the  total  weight  of  the  locomotive  will  be  available  for 
adhesion.  Each  motor  will  be  capable  of  developing  3(X1  h.p. 
at  the  one-hour  rating,  which  will  correspond  to  a  tractive 
effort  of  5,800  lb.  at  iS).75  miles  jvr  hour ,  the  tractive  effort 
which  the  motor  will  lie  capable  of  exerting  continuously  is 
4,KX)  lb.  at  a  speed  of  •22.5  miles  per  hour. 

Thus,  the  locomotive  will  be  capable  of  exerting  3.200  h.p.. 
which  will  correspond  to  a  tractive  effort  of  23.200  lb.  at  the 
one-hour  rating  and  16.400  lb.  continuously.  The  maxiinuiii 
tractive  effort  which  the  locomotives  will  be  capable  of  exert- 
ing is  about  43.000  lb.  as  determined  by  the  adhesion  between 
the  wheels  and  the  track.  The  motors  themselves  will  be 
capable  of  slipping  the  wheels  of  the  locomotive  under  any 
conditions  of  rail. 

The  body  of  the  locomotive,  which    is    to    be    of    the    box 


nient,  which  will  be  locked  in  such  a  manner  that  the  driver 
will  be  unable  to  enter  until  all  apparatus  has  been  made 
■■  dead."  thus  ensurins  that  there  will  be  no  danger  of  the 
driver  coming  in  contact  with  any  high-pressuro  apparatus 
which  is  ■■  aUve." 

The  locomotives  have  been  designed  to  collect  electricity 
from  an  overhead  trolley  line  supplying  direct  current  at 
;!.000  volts  by  means  of  two  pantograph  collectors.  A  dual 
system  of  brakes  is  provided  for.  an  air-pi-essure  brake  for 
use  on  the  locomotive  and  a  vacuum  brake  on  the  train. 
The  locomotives  are  to  be  arranged  for  regenerative  control, 
and  the  brake  system  is  to  be  so  arranged  that,  whilst  the  loco- 
motive is  regenerating,  the  brakes  on  the  train  can  be 
applied  without  applying  the  locomotive  brakes;  should, 
however,  the  brake  application  exceed  a  certain  predeter- 
mined limit,  then  the  regenerative  action  will  be  interrupted 
and    the  locomotive    brakes    automatically   applied. 


Metroi'olit.^.n-Vickehs  Electric  Iaicomotive  i-or  South  .-VI'-rica. 


type,  will  be  cairicd  on  two  cross  girders,  that  will  form  the 
bogie  pivots,  and  support  the  longitudinal  girders  of  the 
body  underframc.  Roomy  driving  cabs  are  to  be  situated  at 
either  end  of  the  locomotive,  and  each  driving  point  will  be 
fitted  with  a  controller,  driver's  valves,  and  the  usual  gauges, 
whistles,  and  sanding  swit'-'hes,  so  that  the  locomotive  can 
be  operated  equally  well  in  either  direction.  .\  gangway 
will  be  provided  on  one  side  of  the  locomotive,  which  will 
allow  of  ea.sy  access  between  driving  compartments,  and 
arrangements  have  been  made  for  the  simultaneous  operation 
of  coupled  locomotives  by  a  single  crew  from  the  leading  driv- 
ing point. 

The  control  system  will  be  electro-pneumatic;  all  the  con- 
trol apparatus,  together  with  the  auxiliary  machines  and  the 
main   resistances,   will  be  mounted  in   the   central  compart- 


Other  particulars  and  the 
motives  are   as  follows  :  — 


leading   dimensions  of   the   loco- 


Weight  in    working    order 
Weight  of  mechanical  portion 
Weight   of   electrical   portion... 

T\-pe    of   locomotive       

Gauge  

Length    of   body  

Overall  height  of  locomotive... 
Overall  width  of  locomotive  ... 
Diameter  of  driving  w'heel 

Wheel  ba.se  of  bogie     

Weight  per    driving   axle 
Maximum       safe       locomotive 
speed        


about  65  long  tons, 
about  37^  long  tons, 
about   27*   long   tons 
0-4 -f- 4—0. 

3  ft.  6  in. 
40  ft.  8  in. 
13  ft. 

9  ft.  OJ  in. 

4  ft. 

9  ft.  3  in. 
Ifii  tons. 

45  m.p.h. 


NEW    ELECTRICAL    DEVICES,     FITTINGS,    AND    PLANT. 

Readers  are  invited  to  tuhmit  particulars  of  new  or  improved  devices  and  apparatus,  which  will  be  published 
if  considered  of  suficieni  interest. 


An  Electrical  Oil  Igniter. 

Suuie  i\i<k.--  ago  reference  was  made  to  the  electrical  instal- 
lation of  the  Vfilcndam,  a  large  Holland-.\merica  liner  built 
at  the  Covan  shipyard,  it  being  mentioned  that  in  the  boiler- 
iix)m  electrical  oil  igniters  are  u.sed  for  lighting  the  furnace 
burners.  By  the  courtesy  of  Mes.srs.  Harland  &  Wolff,  l.t<l.. 
Belfast,  we  are  now  able  to  reproduce  a  drawing  of  one  of  these 
igniters.  Referring  to  figs.  1  and  2,  the  carbons  1  and  2  are 
mounted  coaxially  in  housings  of  insulating  material 
separated  by  spa<-ing  strips  5.     Carbon  1  is  fixed,  whilst  car- 
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bon  2  is  connected  to  a  md  of  conducting  material,  which 
passes  through  an  in.sulating  lube  <;  and  is  provided  with  a 
knob  or  handle,  by  means  of  uhiih  the  carbon  2  may  be 
moved  against  the  action  of  a  .'iprina  into  contact  with  <ar- 
bon  1  to  strike  the  arc.  Curient  is  supplied  by  a  flexible 
tw>i»  <ti\ble  9  to  a  connection  box   S;    one    cable    leads    to    a 


supply  wire  10  connected  to  carbon  1,  whilst  the  other  cable 
is  led  to  a  terminal  II,  to  which  one  end  of  a  spring  12  is 
attached,  the  other  end  of  the  spring  12  being  attached  to  a 
conducting  screw  13,  w'hich  .serves  also  to  .secure  to  the  rod  7 
an  insulating  handle  14,  by  means  of  which  the  rod  7  and 
carbon  2  can  be  moved  against  the  action  of  the  sprir^g  12, 
so  as  to  bring  carbon  2  into  contact  with  carbon  1  to  strike 
the  arc.  The  tube  6  and  the  rod  .7  are  mad(!  of  such  a  length 
as  to  obviate  the  danger  of  the  operator  being  burned  when 
an  oil  burner  is  ignited.  The  method  of  operation  is  us 
follows:  The  head  of  the  igniter  is  pa,«sed  through  one  of 
the  ins|wiction  openings  in  the  boiler  front  and  the  opening 
where  the  carbons  appear  is  put  just  in  front  of  the  oil 
burner.  After  the  oil  has  been  turned  on,  the  arc  is  struck 
by  the  operator  pu.shing  the  carbons  together  by  the  pressure 
of  his  thumb  on  knob  14  to  bring  the  carbons  into  contact. 
Then  the  pressure  of  the  thumb  is  slightly  relea.sed,  .so  as  to 
form  the  arc,  and  as  soon  as  the  oil  is  lit  the  pressure  is 
released  altogether,  after  which  the  igniter  can  be  with- 
drawn. In  this  way  all  risk  of  fire  and  naked  lights  is 
obviated. 

Electrodes  for  Welding  Non=Ferrous  Metals. 

To  its  .series  of  17  tyijes  of  electrode  for  the  welding  of 
ferrous  met;ils.  Ai.i.oy  Wklding  Processes,  Ltd.,  14/16.  Cock- 
spur  Street.  I-on<lon,  S.W.l,  has  added  three  new  forms  for 
use  with  copper,  brass,  and  bronze.  These  are  made  on 
niinilar  lines  to  the  ferrous  electrodes,  but  have  a  core 
of  pure  copper.  The  copper  core  is  covered  with  a  tlux  which 
adheres  firmly  to  it  and  does  not  break  away  when  sub- 
jected to  workshop  usage.  The  flux  is  of  a  special  nature  to 
6uit  the  copper  alloy  to  be  welded,  and  produces  a  powerful 
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reducing  atmosphere  around  the  work  in  ensure  good  metal 
being  deposited  in  the  weld.  As  the  temperature  range 
between  the  welding  and  fusion  points  of  copper  and  lU 
allo.vs  m  very  short,  experience  is  necessary  to  prevent  the 
metal  becoiiung  fluid  or  remaining  in  a  sluggish  condition. 
The  finii  recommends  the  pre-heating  of  the  work  and  the 
use  of  a  refractory  material  as  support. 

This  development  should  prove  of  great  value  to  users  of 
non-ferrous  metals  in  many  industries. 

The  "  Unit  "  Time  Switch. 

In  the  note  on  this  device  in  our  i.ssue  cjf  October  aith  we 
stated  that  "  tliis,  we  believe,  is  now  in  that  it  constists  of 
an  adaptation  of  an  ordinary  alarm  clock."  In  making  this 
statement,  we  regret  that  we  overlooked  the  prior  claim  of 
Mes.su.s.  Vknnru  Time  Switcimcs,  Ltd.,  who  have  had  a  similar 
invention  on   the  market  for  a  con.siderable  time. 

The  "  Excelsior  "  Electric  Toaster. 

The  Electrical  News  recently  published  a  description  of  the 
"  Excelsior  "  electric  toaster  maide  by  an  American  firm — 
Tw,  Perfection  Electric  Products  Corporation,  New  Wash- 


FlG. 


The  "  Excelsior  "  Electric  To.aster. 


ington,  Ohio.  This  device,  as  will  lie  seen  from  the  illu.stra- 
tion  (fig.  3),  is  equipped  with  two  racks  which  can  be  re- 
versed  by  tlie  movement  of  a  handle  mounted  at   (he  top. 

The  Geipel  Float-type  Steam  Trap. 

This  trap  has  been  designed  not  to  compete  with  the  Geipel 
expansion  type,  which  has  its  own  special  function,  bnt  to 
meet  requirements  where  float  traps  are  more  suitable  or  are 
preferred  by  users.  It  has  been  designed  with  a  view  to 
obviating  the  loss  of  steam  which  is  occasioned  by  the  usual 


Fio.  4.— The  CIeitel  Ploat-tyi'e  Steam  Trap. 

con.struction.  This  loss  is  chiefly  due  to  (wo  causes,  leakage 
at  the  valve  and  excessive  radiating  surface.  A  further 
object  has  been  to  overcome  the  difficulty  caused  by  levers 
and  pivots,  through  their  being  used  to  act  in  two  direc- 
tions; in  the  Geipel  trap,  they  act  in  one  direction  only,  so 
that  wear  and  tear  can  be  easily  rectified. 

The  valve  arrangement  is  such  that  the  wear  and  t<^ar  is 
reduced  to  a  minimum,  whilst  the  material  of  which  it  is 
constructed,  nickel,  gives  the  maximum  durability.  Special 
facility  has  been  provided  for  access  to  the  valve,  so  that  it 
may  be  periodically  inspected  and  kept  in  good  condition 
with  ease.  The  valve  (i)  is  situated  above  the  cover  (li)  of 
the  float  chamber,  so  that  it  can  bo  got  at  by  simply  un- 
screwing   the   valve  head  (e)   without    interfering   with    the 


Kteam  connections  and  cover.  Tlie  working  parte  can  be  *-x- 
posed  by  simply  removing  the  valve  canng  (t).  With  a 
view  to  miniiuibing  the  iuos  by  radiation,  tb«  doat  is  made 
cylindrical  and  to  extend  the  full  leDgth  of  the  chamber 
so  that  maximum  flotation  power  is  obtained  for  a  given 
size  of  chamber.  Further,  this  power  is  so  multiplied  by  the 
lever  arrangement  that  it  controls  valves  of  a  larger  size 
than  those  usually  found  in  float  type  traps.  For  a  given 
di.schargo  capacity  then,  the  size  of  the  trap  is  reduced  to 
tlie  lowest  hmiLs,  thus  reducing  the  radiating  surface. 

Iho  operation  of  the  trap  is  as  follows  :— When  steam  is 
turned  on,  the  float  (1-)  is  at  it.s  bottom  position  and  the 
%alve  (I)  is  o|KMi  and  remaiu.s  .so  until  all  condensed  water 
IS  discharged,  whereupon  the  float  rises  and  the  valve  is 
closed  by  gravity  and  held  tight  by  steam  pressure.  When 
water  accumulates,  the  float  again  sinks  and  re-opens  the 
valve  (I).  lo  examine  the  valve  it  is  only  necessary  to  un- 
screw the  valve  head  (e).  The  valve  (j)  and  the  valve  seat 
(H)  are  made  of  nickel  and  are  easily  renewable  An  air 
valve  is  arranged  in  the  body  to  ensure  that  there  is  no 
air  lock  in  the  trap  when  first  starting  up.  To  blow  through 
the  trap,  the  knob  (k)  is  depressed  either  bv  foot  or  by  hand. 
these  traps  will  raise  water  two  feet  for  every  pound  pres- 
sure. They  arc  made  by  Messrs.  \Vm.  Geu-el  &.  Co  St 
Ihomas  Street,  London.  S.E.I. 

The    Webster  .Magnet  Light. 

Dark  nights  are  coming  and  every  motorist  knows  the 
annoyance  of  repairs  or  tire-changing  on  the  road  after  dark- 
and  even  in  his  garage  the  difficulty  of  lighting  som.' 
awkward  part  of  his  car  when  making  adjustments.  The 
many  engineers  who  have  wanted  at  times  a  handv,  safe 
ight  for  use  in  out-of-the-way  corners,  will  be  interested  to 
know  that  such  a  lamp  is  procurable  from  the  Webster 
Electric  Co.,  118,  Victoria  Street,  Loudon,  S.W.I.  The 
Webster  magnet  lamp  requires  no  hook  and  yet  directs  the 
light  "right  there";  it  is  a  new  inspection"  lamp  having 
an  electro-magnetic  base  fnat  will  cling  to  any  iron  or  steel 
part  of  a  car  or  machine  (painted  or  plain),  whilst  the  lamp 
IS  alight.  A  flexible  cord  enables  it  to  be  placed  just  where 
required,  and  a  nickel-plated  reflector  directs  the  rays  on  the 
object  under  examination,  whilst  it  shades  the  eyes  and 
protects  the  bulb   against   breakage. 

The  "  iMaco  "  Adjustable  Template  Corrector. 

In  our  note  on  this  device,  in  our  issue  of  September  1st 
(p.  301  )we  gave  the  credit  of  the  invention  to  Mr.  E.  James 
Brown,  who  is  .selling  it.  Mr.  Brown  disclaims  the  credit, 
stating  that  the  template  was  devised  by  Mr.  Albert  Maden! 
of  Newchnrch-in-Rossendale. 


REVIEWS. 


Aiitomotivu  /i'(';)«(i— Instruction  Manual  of  Repair  Jobs— 
Vol.  IL,  for  electrical  service  men.  Bv  J.  C.  Wright. 
Pp.  xii-l-417;  figs.  164.  l^ondon  :  Chapman  &  Hall,  Ltd. 
Price  15s.  net. 

"Typically  American"  is  the  comment  which  naturally 
occurs  to  the  mind  after  reading  "  Automotive  Repair  :  Vol. 
n.  Electrical  Service  Work."  Books  of  this  kind  apivar  to 
bo  popular  on  the  other  side  judging  by  the  number  that 
have  been  produced  in  recent  years;  most  of  these  volumes 
seem  to  be  written  by  professors  or,  as  in  this  case,  by  a 
"  Director  Federal  Board  of  Vocational  Education."  Tliesc 
professors,  it  seems,  go  round  to  "  service  stations,"  v\-here 
they  analyse  the  repair  jobs  which  have  been  done  in  a  cer- 
tain time,  subsequently  nuinliering,  docketing,  and  tabulating 
them  in  true  American  fashion,  for  the  typical  American  loves 
statistics   before  everything. 

The  present  volume  is  a  good  example  of  its  class.  It  is 
ilivided  into  two  watertight  compartments,  the  fir.st  of  which 
deals  with  practical  in.stnictiou  on  electrical  repairs,  fifty-six 
■  jobs  "  having  been  chosen  as  those  most  often  required  by 
the  electrical  service  man.  Selecting  a  few  of  these  jobs  at 
random  we  have  subjects  such  as:  Cleaning  spark  plugs:  in- 
stalling a  spot  light;  insulating  starting  cable;  removing  end- 
play  in  armature  shaft;  adjusting  generator  charge;  under- 
cutting mica.;  re-wiring  lighting  system;  overhauling  a  mag- 
neto, &c.    Each  job  is  treateil  under  three  headings:  — 

(I)  Operations  necessary  to  perform  the  job.  ('2)  Names 
of  parts  to  be  reviewed  before  iK-rforming  the  job.  (3)  Des- 
criptions of  operations. 

Sometimes  these  instructions  .seem  rather  superfliiou-;  i^r 
instance.  Job  No.  8,  installing  new  light  lnill«  :  — 

(1)  Remove   lamp   cover. 

(2)  Remove   bulb. 
(S)  Inspect  bulb. 

(4)  R<-place  with   new  bulb  if  necessary. 

(.5)  Test  lamp  for  ojieration. 

(G)  Replace    lamp   cover. 
Repairing  by  numbers  this  might  be  called:  one  can  almost 
hear    the   serjeant-instnictor    w-heeling   the    electrical    service 
man  up  into   line,    forming   him   into  fours  and    performing 
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each  opcratioD  according  to  plan.  What  happens  if  the  job 
Joes  not  go  exactly  accordiiiL;  to  plan  we  are  not  told. 

.\ftor  each  "  job  '  the  same  grovmil  is  covered  again  in  the 
form    of    questions — an^ithcr    favourite    .Vmerican    cu.stoni. 

Whether  much  useful  iiistiuction  uu  piacticai  ropans  can 
be  gained  from  reading  such  iloscriptions  is  a  matter  of  opinion. 
Possibly  after  learning  tlu'  theory  from  books  and  lectures 
it  is  better  to  rely  on  actual   work  in  a  garage  or  workshop. 

The  second  part  of  the  book  deals  with  the  theory  of  the 
subject  and  lieif  the  author  seems  to  be  more  in  his  element; 
the  eight  chapters  are  as  follows  : 

Magnets  and  Magnetism;  Electromagnets;  Electrical  Units 
of  Measurement;  Electrical  Measurements;  Batteries;  Gene- 
rators; Starting   Motors;  Ignition. 

This  part  of  the  book  is  quite  good,  the  information  being 
clearly  set  out  and  sufficient  for  all  the  needs  of  the  electrical 
repair  man  in  general.  The  theory  in  the  first  chapters  is 
given  in  the  conventional  manner  starting  with  magnetic 
lines  of  force  and  following  the  well-worn  track  through  the 
hydraulic  analogy.  The  chapter  on  "  Generators  "  is  especially 
gixjd;  a  full  description  of  the  third-brush  system  of  outinit 
control  (for  which  the  North-East  Electric  Co.  appears  to  be 
responsible)  is  a  useful  feature. 

The  chapter  on  "  Ignition  "  deals  chiefly  with  battery-coil 
systems  as  would  be  expected,  the  magneto  being  treated  in 
a  rather  summary  manner.  Nothing  is  said  about  British 
niatrnetos,  but  descriptions  of  the  few  American  machines  are 
included.  The  book  is  well  printed  and  is  fully  illustrated 
throughout,  many  of  the  figures,  however,  being  from  <ata- 
logue  blocks.  .\  large  proportion  of  the  wiring  diagrams  are 
provided  by  the  Delco  and  Reniy  Companies  and  these,  as 
always,  are  models  of  what  such  diagrams  .should  be.  They 
have  an  excellent  plan  of  showing  two  diagrams  of  ea;ii 
system,  one  entirely  pictorial  and  the  other  entirely  technical, 
the  first  appeals  to  the  ordinary  u.ser  and  the  second  is  wel- 
comed by  the  electrician.  Both  diagiams  are  first  rate  in 
their  way  and  other  manufacturing  companies  would  do  well 
to  follow  this  example.  F.  FT.  H. 


The  fact  that  the  book  has  gone  through  three  editions 
proves  that  numerous  readers  Lave  been  found  for  it.  'i'hese 
are  deserving  of  the  deejiest  sympathy. 


Electrical    Circuits    and    Connections.      By    W.    R.   BowKER. 
Pp.   xii-l-211;  figs.  16G.     London:    Crosby  Lockwood   and 
Son.    Price  1.5s.  ret. 
The  scope  of  this  work  is  indicated  by  the  sub-title  which 
.states  that  it  is  a   technical,  practical  and  operative  treatise 
on   direct,   alternating,   polyphase,   and   hydro-electrical  engi- 
neering circuits. 

In  his  preface,  the  author  states  that  his  book  is  practical 
rather  than  theoretical  and  mathematical.    There  is  no  doubt 
but  that   theory   and  mathematics  are  absent. 
The  work  comprises  the  following  sections  :■ — 
Introductory   Terms   and    Explanations. 
Continuous    Current    Dynamos. 
Direct  Current  Motors. 

Two-   and   Four-pole  Shunt  Motor   and   .\uto-Starter. 
Electric  Traction. 

Combined   Lighting   and   Power   Schemes. 
Alternating   and  Polvphase    Currents. 
Fault  Test  Panel. 

Rotary   Converters.   Hydro-Electric   Lay-out,   and    .Viiti- 
matic  Control  and  Operation. 
These  headings  give  some  idea  of  the  order — or  rather  lack 
of  it — in  the  book,  and  a  detailed  examination  does  not  make 
matters  much  clearer. 

A  great  mass  of  elementary  practical  information  is  given 
without  any  basic  principles  whicb  would  enable  a  reader  to 
grasp  the  true  significance  of  this  information.  The  book  is 
very  similar  in  many  respects  to  the  old-fa.shiuned  army  drill 
books,  but  is  far  behind  even  tliem  in  accuracy  and  definite- 
ness.  Most  of  the  information  is  common-place  working 
instructions  for  operating  electrical  machines  of  dillerent 
kinds,  and  it  is  to  be  hoped  that  no  one  will  have  an  oppor- 
tunity of  trying  to  operate  machinery  solely  on  the  ground 
of  instruction  ri'ceived  from  this  book.  This  is  especially  the 
case  in  connection  with  the  starting  of  rotary  converters  and 
paralleling  of  alternators. 

The  one  original  point  dealt  with  conios  under  the  title 
of  "  Corona  Solution."  The  author's  explanation  of  corona 
is  worth  quoting  in  full. 

"  ■  Corona  '  phenomena  is  the  result  of  a  complex  evolu- 
tion of  cumulative  physical  effects  of  electrical  eneruy  apjilied 
to  a  dielectric  uu'diurn — the  outcome  of  electrostatic  con- 
denser and  electromagnetic  streK.ses  and  strains  and  lateral, 
transverse  diele^-tric  furgings  that  eventually  break  <lown  the 
insulating   prolxTties  of   the   air   dielectric." 

Tills  will  doubtless  be  <xtremfly  illuminating  to  the  artisan 
readers  for  whom  the  book  was  s|)ecially  planned.  Mr. 
Bowker.  however,  has  evidently  no  dubiety  in  his  own  mind 
about  "  Corona,"  and  state.s  that  with  an  arrangement  jiro- 
duced  by  him  a  SSfl.OfKt  volt.  H-phnse  tiansuii.ssion  line  could 
run  with  2  in.  spa'-ing  ao!  '  in  .li;i.  wires.  He  also  predicts 
that  3-phase  l^:lnsmis^i•lll  t  ::  Iniififio  volts  will  soon  he  a 
comparatively   inexpensiv.'   I.i-i.i 

The  reviewer  can  oiilv  in  il.  ■.  hit  he  is  wholly  unable  to 
iinderstind  either  ?f-.   Bcwl-i  :  '      '.(inition  or  his  solution. 

The  figures  never  get  be\''iil  •  li  i-r!ty  and  in  Ptniic  eases 
are  extremely  p^o^.  One  iiiispi'i;!  ■  n'\  .\as  noted,  (•/,;.,  Cj 
for  C"  on  page  5. 


Technical  Klcctricity.  By  II.  T.  Davidoe  and  R.  W.  Hutchin- 
son. Fourth  edition.  Pp.  514;  tigs.  403.  London,  1922  : 
University  Tutorial  Press.     Price  10s.  Od. 

The  first  edition  of  this  book  was  published  in  1900,  and 
it  has  now  an  assured  place  among  the  text  books  that  one 
can  recommend  with  confiden<-e  to  the  average  engineering 
student.  The  larger  page,  improved  diagiams  and  the  general 
expansion  of  the  text  in  this  new  edition  should  add  to  its 
popularity  in  .spite  of  the  fact  that  these  improvements  have 
nci-essitated  the  raising  of  the  price  to  halt  a  guinea. 

In  its  earlier  form  as  one  of  the  "  Organised  Science  Series  " 
<!f  text  books  the  authors  appeared  to  be  hampered  in  their 
good  intentions  by  the  .size  of  the  page;  many  of  the  illustra- 
tions seemed  to  lack  elbow-room  and  the  descent  into  a  pecu- 
liarly unin.spiring  small  type  in  the  case  of  some  of  the  less  im- 
portant paragi-aphs  was  a  weariness  to  the  tiesh.  The  present 
format  is  much  more  worthy  of  the  book  and  consequently 
the  use  of  the  volume  either  for  .study  or  reference  is  more 
pleasant  and  satisfying. 

The  book  is  intended  for  first  and  second  year  students  in 
electrical  engineering  at  the  technical  schools  and  colleges 
and  at  the  universities;  for  candidates  for  the  various  profes- 
sional examinations  lor  students  of  phygics;  and  for  shift 
engineers  and  test-room  staffs.  Messrs.  Davidge  and  Hutchin- 
son have  maintained  the  original  purpose  of  their  work, 
namely,  the  bridging  of  the  gulf  between  "  Magnetism  and 
Electricity,"  and  "Electrical  Engineering";  they  have 
brought  their  book  well  up-to-date  by  suitable  modifications 
and  additions,  and  have  entirely  rewritten  many  of  the  sections 
in  order  to  bring  them  into  conformity  with  modern  elec- 
trical engineering  practice.  Much  entirely  new  matter  has 
been  incorporated,  especially  in  tho.se  branches  of  the  subject 
such  as  electric  lighting,  central  station  equipment,  telegraphy 
and  telephony,  wireless.  X-rays,  &c.,  in  which  great  progress 
has  been  made  in  recent  years. 

Particularly  notable  are  the  improvements  in  the  sections 
on  alternating  currents,  magnetic  measurements,  and  motors 
and  motor  generators.  One  or  two  idiosyn^a-asies  have  <'ome 
over  from  the  earlier  editions,  including  the  working  out  of 
cro.ss-sections  of  indoor  wiring  to  six  places  of  decimals  of  a 
square  inoh  (page  4.3-i) ;  also  the  sentence  in  which  tlie  Cool- 
idge  X-ray  tube  is  described  on  pau'e  477  is  inaccurate — the 
incandescent  cathode  provides  the  stream  of  electrons,  it  does 
not  increase  the  supply  of  them.  But  altogether  the  book  is 
a  good  one,  and  the  authors  are  to  be  congratulated  on  the 
renewed  vigour  and  improved  looks  of  their  sixteen-year-old 
oQ'spring. 


LEGAL. 


SOC.      .\N0X.      iNTERNATIONAIiF,     DU     TeLEGRAPHIE    SANS     FlL,     1). 

Amb.vtralos. 
Mr.  .JrsTiCF.  Rochk,  in  the  King's  Bench  Division,  on 
November  8th,  heard  a  claim  by  the  plaintiff'  company  for 
±'871  lis.  4d.,  in  respect  of  wireless  apparatus  supplied  to  a 
Greek  ship,  alleged  to  belong  to  the  defendant.  The  defend- 
ant, however,  while  admitting  the  contract,  said  that  it  was 
signed  by  him  as  agent  for  his  brother,  who  owned  the 
steamer,  and  that  he  was  not,  therefore,  liable. 

Ml-.  Samukls,  appearing  for  plaintiffs,  said  that  the  defend- 
ant had  acted  as  agent  for  his  brother  for  some  years  and 
had  offices  in  London,  and  the  brother  was  the  owner  of 
two  steamers  which  had  been  fitted  with  wireless  by  ihe 
plaintiffs.  The  contract  having  l>een  admitted  the  issue 
of  agreem?nt  was  raised  and  that  depended  upon  the  con- 
struction of  the  contract.  A  contract  signed  by  a  person  in 
his  own  name,  without  qualification,  was,  prima  facie,  evi- 
dence that  he  was  the  contracting  party,  although  in  the 
body  of  the  contract  he  might  say  that  ho  was  acting  as 
agent  for  another   person. 

It  having  been  decided  that  the  contract  having  been  ad- 
mitted the  onus  of  proof  was  on  the  defence. 

The  defendant  was  called,  and  in  the  course  of  his  examina- 
tion by  Mr.  Valletta,  his  counsel,  said  that  he  had  never 
had  any  interest  in  the  vessid  in  question.  He  had  received 
accounts  from  the  plaintiff  company  although  it  had 
obtained  judgment  against  his  brother  in  respect  nf  the 
.same  steamer.  Witness  added  that  he  had  always  iidnnned 
plaintiffs  that  he  was  only  an  agent. 

His  LoiiDSHip  said  that  in  the  contract  it  did  not  appear 
(hat  defendant  was  the  owner  of  either  of  the  two  vessels 
in  question.  The  law  was  that  if  a  man  signed  as  an  agent, 
;ind  there  was  nothing  in  the  contract  to  show  that  he  was 
an  at'ent,  then  he  would  be  liable  as  a  principal  or  a  con- 
tracting  party. 

In  cross-examination,  the  witness  wid  that  he  informed 
the  plaintiffs  before  signing  the  contract  that  he  would  have 
to  communicate  with  the  owners. 

His  LouDSHip  said  that  the  contract  being  with  the  owners 
of  the  ship  the  action  should  have  been  against  the  owner. 


Voi.Di.   No.2,:u-,N..vKM.,Kuir,  I1I2--'.]  THE    ELECTRICAL    REVIEW. 


7.35 


Mr.  Samuki.s  .siid  thiit  the  (lefeudant  havinf  signed  the 
cou tract  in  bis  own  name  t}ie  plaintirts  were  entitled  i.> 
regard  him  as  the  shifKiwner,  men  thoiigli  hi'  might  \v.i\r 
inserted  in  the  eontraet  the  wcjrds  ■•acting  for  the  sliit)- 
owners." 

His  LoHDsmr,  in  giving  judgment,  said  that  the  question  was 
whether  the  defendant  was  iinl)le  although  he  was  only  an 
agent  and  not  the  owner  of  the  ship,  and  the  plaintilfs 'con- 
tended that  he  was  liahle  because  he  had  signed  the  contract. 
Tlic  first  i.ssue  was  whether  the-  defendant  was  the  owner 
or  pnrt-owner  because,  if  he  w.Te,  it  would  be  open  to  the 
plaintifls  to  recover  from  him  as  principal.  Having  heard 
the  defendant's  evidence,  he  found  that  defendant  had  no 
material  interest  in  the  ship  and  that  he  was  merely  acting 
as  London  agent  for  the  owner.  He  had  signed  the  'contraec 
without  qualilii  iition,  but  in  the  document  he  had  described 
himself  as  "  aelmg  for  the  ship-owners."  and  the  clause 
upon  which  the  plaintiffs  relied  provided  that  the  .ship- 
owner .should  pay  .so  much  as  an  annual  rent.  He  considered 
that  the  defendant  uas  not  liahle;  there  would  therefore  l)o 
judgment  for  the  defendant,  with  coats. 


SouTHKUN  Br.azil  Electoic  Co.,  Lrii. 

In  the  Chancery  Division,  on  November  7th,  Mr.  Justice 
P.  O.  Lawrence  heard  a  petition  by  the  Southern  Brazil 
Electric  Co.  for  the  sanction  of  the  Court  to  a  proposed  le- 
duetion  of  capital. 

Mr.  Clauson,  K.C,  said  that  the  company  held  shares  in 
a  large  number  of  electrical  companies  in  Brazil.  Jt  had  a. 
capital  of  Jt'7.50,(KH),  and  it  was  proposed  to  reduce  this  to 
f4'25,()0O  by  writing  10  per  cent.  olT  each  of  the  (Mll.dfld  issued 
shares  of  il  each. 

His  Lordship  said  the  petitiun  ilid  not  st-ite  whellier  tins 
was  capital   lost  or  was  represented  by  available  a.s.«ets. 

Mr.  Ci.auson  replieil  that  the  whole  trcnble  arose  over  the 
fall  in  the  rate  of  exchange,  ami  nobody  could  tell  when  it 
might  improve. 

His   LoiiDSHii'   sancfioned   the   proposed   reduction. 


Halls 


Pkrt. 


.'\t  the  Shnredilcli  County  Court  on  November  7th,  Mr. 
-Arthur  Halls,  of  'Jl,  El.senham  Road,  Manor  Park,  an  engi- 
neer, claimed  "  not  more  than  £-5011  "  from  Mr.  Charles  Pert, 
of  7.'i,  Bulwer  Road,  Ijeytoustoiie,  an  efectrical  engineer.  He. 
asked  for  a  declaration  that  he  and  the  defendant  were 
partners  in  the  business  of  engineers  at  19,  Mansfield  Street, 
y  Jvingshmd    Road.     He    further    asked     (f)    for    accounts   and 

inquiries;  (2)  payment  of  what  was  due  to  him;  and  (3) 
such  further  or  other  relief  as  might  seem  just  to  the  Court. 
Mr.  Dickens,  appeared  as  counsel  for  the  plaintiff,  and  Mr. 
Pert  in  iierson.  The  plaintiff  said  that  on  May  Hth  he  and 
defendant  had  a  discussion  as  to  a  partnei'ship.  and  after  a 
time  it  was  decided  that  it  should  date  back  from  May  .1st, 
although  nothing  was  actually  signed  to  that  effect;  agree- 
ments were  being  drawn  up  however.  Finally,  it  fell  through 
because  the  plaintiff  would  not  agree  t<i  the  book  debts  of 
i"240  being  included  in  the  assets,  as  the  defendant  was  only 
to  pay  ±'17-1  for  a  half  share  of  the  goodwill  nf  the  business, 
and  the  profits.  .-Ml  the  defendant  had  paid  was  £'2i\  on 
account.  Plaintiff  said  cards  were  print-ed,  defendant  was 
introduced  as  a  partner  to  customers,  whilst  a  joint  account 
was  opened  at  the  bank,  upon  whi-h  defendant  signed  several 
che(|ues.  Defendant  drew  £20  wiiile  he  was  with  the  lirin. 
saw  customers,  and  gave  orders  to  the  staff.  The  partnership 
lasUnl  from  May  1st  to  July  tird.  during  which  time  there 
was  a  loss,  owing  to  various  actions  of  the  defendant. 

In  hi.s' defence,  Mr.  Pert  said  he  had  never  been  a  iiartner, 
but  was  only  on  the  premises  to  si'e  if  it  was  a  business  lie 
could  enter.  He  denied  being  introduced  as  a  partner.  He 
was  of  opinion  that  the  book  debts  were  not  of  the  value 
given,  .so  he  decided  to  have  nothing  further  to  do  with  it. 
It  was  true  he  signed  cheques,  and  the  joint  account. at  the 
bank,  but  he  denied  drawing  anything  out  of  the  business. 
Mr.  Dickens  submitted  that  it  was  not  necessary  to  have  tlie 
papers  signed  to  make  him  a  partner;  if  he  acti'd  as  one  it 
wafl   sufficient. 

JutiOE  CuiEit  said  he  must  find  that  the  defendant  did  not 
act  as  a  partner,  but  he  had  gone  in  to  see  if  he  would 
beconie  one.  He  had  signed  the  joint  acount  at  the  bank, 
and  that  certainly  did  render  him  liable  for  any  overdraft 
until  he  revoked  it. 

Mr.  Dickens  asked  for  leave  to  :ip|ii'al.   wlii<-h  was  granled. 


Pavmunt   koh    Ei,wti:i(:    Ikons. 

In  the  Shoreditch  (\)un1v  Cmirt  on  November  '.'iid.  l-rlViv 
Judge  Cliii'r.  :\dolnh  I'Vigimbliim.  an  electri-al  ,\r:<\rv.  sued 
D.  Rose  A  C  '.  (if  Wlvitechapel,  hardware  dealers,  to  recover 
a  balan-e  i>f  i'il)  -J-.  for  c!e<dric  irons  supplied,  fn  the  defiMid- 
;  'it'.s  abseil. ■:'.  moiI  aft^M-  a  iiostivmement.  the  amount  was 
allowed  liy  the  jurlg".  Defendant  arrived  SI  minutes  after 
th.e  decision  and  asked  for  a  new  trial,  but  as  he  was  nnab'e 
»>  pa--  at  once  tJie  c-st>5  of  the  first  trial  the  judge  said  that 
the  diritinn    must    ftaul. 


CORRESPONDENCE. 

Lcttr.Tn  received  by  uh  after  5  p.m.  on  Tuesday  ismuuil  appear 
until  the  lollowiny  week.  Ciirreiipondenlii  ::lwultl  forward 
their  cominunicationH  at  the  carlieat  pungibh  moment.  .Vo 
leuer  can  be  publmhcd  unlesa  we  have  the  writer's  name  and 
address  in  mir  possession. 

Catalof<ues  Wanted  at  Bermuda. 

There  is  a  dearth  of  .up-to-date  Ikiti.sh  electrical  catalogUP« 
iit  this  dockyard,  and  1  sliould  bo  glad  of  the  help  of  your 
"  Correspondence    Columns  "    in   making  this  known. 

Catalogues  of  all  types  of  electrical  plant  and  apparatus 
manufactured  by  British  firms   will  be  gratefully  received. 

XT,,    ,     ,  F-  C.  Hunt, 

H.M.    Dockyard,   Bermuda,  Electrical  ilmjinccr 

•  October  -Mil     J!)ii-i. 


Prospects  in  South  Africa.  British  South- West  Africa,  or 
British  East  Africa. 

Could  any  reader  lately  returned  from,  or  conversant  with, 
the  States  named  above,  .supply  me  through  the  uiediuiu  of 
this  Journal,  w  ith  information  as  to  the  prospects  of  securing 
electrical  employment  in  thos;e  States? 

Assoc  Araer.f.I-:.E. 

November  iiUli,    lO-J'i. 

Fixing  the   Price  Per  Point. 

Ihe  jirobleiii  set  by  Mr.  J.  Lander  iu  your  issue  of 
November  :4id  is  one  whidi  caused  a  good  deal  of  trouble 
in  this  command,  where  there  is  a  very  large  number  of 
huts  and  cottages  supplied  with  electric  power  friJin  War 
Department  power  stations,  and  no  meter.s  are  installed. 

ihe  present  system  of  charging  is  to  divide  the  year  into  a 
summer  period  and  a  winter  period  and  to  calculate  the 
miiiiber  of  "  lighting  hours"  up  to  11  p.m.  in  each  jxjriod. 
Jlalf  the  number  of  lamps  installed  are  assumed  to  be  "  on  " 
during  the  whole  of  the  lighting  hours,  and  the  B.O.T. 
units  estimated  to  be  consumed  per  month  are  charged  lor 
at  the  same  rate  as  metered  supplies.  Whether  this  is  fair 
to  consumer  and  supply  company  is  open  to  argument.  1 
am  afraid  it  does  not  satisfy  the  consumer.  He  compares 
his  charges  with  his  ■'  metered  "  neighbour's  and  finds  them 
considerably  higher,  but  the  supply  company  has  to  remember 
that  it  is  only  huinau  nature  that  ihe  man  who  pay.s  by  meter 
wih  be  very  much  more  cure.ui  to  use  Uis  switcUes  than  will 
the  man  who  knows  that  his  bill  will  be  the  same  whether 
he  switches  off  ()r  not.  Electric  light  in  unmet<?red  houses 
must,  in  my  opinion,  be  much  more  expen.sivo  and,  therefore, 
less  popular  than  where  supplies  are  metered,  nml  I  .should 
say  the  system  is  almost  inipracticalde  in  civil  life.  I  shall 
be  glad  to  see  the  letters  of  others  w  lui  have  tried  it. 

O.  H.  Camphell,  Lt.-Col. 
Southern    Command. 

Headquarters,    Salisburv, 
November  S(/i,  H)22. 


tilcctrical  Trading  I^elations. 

.\t  the  first  E.D..\.  Ciuil'erence,  and  after  asking  the  chair- 
min's  periiiissioM.  1  made  bold  to  suggest  that  intertrade 
relations,  trade  discounts,  &c.,  were  matters  having  a  vital 
bearing  on  the  selling  of  electricnl  products.  .\t  subsequent 
conferences  the.se  subjects  have  been  ruled  out,  and  righliy 
so,  in  view  of  the  confusion  which  their  discussion  may  occa- 
sion. None  the  less,  the  opinion  has  since  been  expressed 
to  me  that  such  matters  must  be  regularised  if  the  electrical 
business  is  to  have  any  .settled  future.  At  present  selling  in 
the  electrical  trade  is  little  better  than  a  wild  scramble 
between  manufacturer,  superfactor.  wholesaler  and  retailer, 
to  get  at  the  buyer.  'I  ho  [irospect  of  a  steady  growth  of 
trade — a  growth  which  will  bring  to  each  party  its  proper 
.share  of  the  business — should  make  us  cry  a  halt  upon  our 
present  sales  methods.  They  display  complete  ignorance  of 
that  simple  l>lan  that  the  way  from  the  manufaetuivr  to  the 
buyer  is  through  the  wholesaler  ami  the  retailer,  and  thai 
way  alone. 

.\  means  must  be  I'nund  to  operate  the  electrical  trade  ac- 
cording to  this  iilaii.  otherwi.se  the  K.D.A.  Salesmanship 
Conferences  will  fail  or  fall  far  short  of  their  object,  namely, 
to  improve  the  eflii-iency  of  .selling.  These  conferences  oin 
be  a  great  co-ordinating  force.  They  are  already  liringing 
together  men  whose  sole  work  is  .«elling  electrical  products, 
and  I  hope  it  will  be  )iiissible  to  include  in  this  year's  pro- 
gramme an  extra  evening  when  subjects  now  obviously  taboo 
can  be  discussed.  Such  .a  meeting  would,  [  am  confident, 
lie  well  attended  and  would  have  the  elTect  of  clearing  much 
lumlieied  ground. 

Ill  the  face  of  a  great  electrical  trade  revival  this  wram;- 
ling  between  manufacturer,  centra  I -station  engineer,  w  Im'c- 
saler  and  retailer,  must  cease.  It  has  served  the  ;niip(  -  •  el 
a  bad  past,  but  has  no  place  in  an  undoubtedlv  hn  !  nit 
future.  1  would  aiquvil  to  every  trading  section  to  rid  the 
electrical  industry  of  an  incubus  which  it  has  borne  too  long. 
W.  I;.  AVarrllow, 
London.   N<'rcwber   lO/.'i.   19:2.  /-lee,  '    ' 
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BUSINESS    NOTES. 


Private  Arrangements. — Fuller's  United  Electiuc  Works, 
Ltu.,  \>oo(tliiiui  \ioihs,  Chadwell  iJeath,  i-oudon,  K. — in 
pursuance  ui  an  Order  of  lue  Court  u  uieetiiiij  of  the  trade 
treditors  inii i\»iea  heroin  was  held  on  November  Uth  at  \\ m- 
eUester  lluUf<-.  >Jld  uroad  Streei,  h.C.  'Ihe  chair  was  occu- 
pied by  .\lr.  11.  \\  .  Humphries,  one  of  the  principal  creditors, 
ihe  lueetiug  was  called  for  the  purpose  of  considering  a 
scheme  for  tne  settlement  of  the  company's  liabilities.  Under 
the  siheme  the  unsecured  creditors  for  amounts  of  £1{)  and 
upwards  were  offered  income  debentuie  stock  carryiug 
interest  at  the  rate  of  7  jwr  cent.,  the  stock  to  mature  in 
1932. 

bir  Arthur  NVhinney  said  that  from  the  proxies  received 
the  creditors  were  overwhelmingly  in  favour  of  the  scheme. 
He  thought  he  could  say  that  y'J  fier  cent,  of  the  creditors 
were  in  favour  of  tlie  scheme.  It  had  to  be  remembered 
that  the  company  was  not  in  a  position  to  pay  cash  for  the 
goods  it  had  received,  and  it  was  offering  the  creditors 
security  for  their  claims.  The  amount  due  to  the  creditors 
was  about  ±'(iO,UOU,  and  tliere  were  note  holders  whose 
claims  aggregated  i''2.5U,Ut)0.  He  was  afraid  that  if  the 
creditors  were  to  press  for  their  right  to  receive  cash  tlie 
chance  of  their  obtaining  anytliing  would  be  extremely 
small.  The  «s.>iets  were  not  of  a  kind  that  would  realise  well 
under  the  haniiiier.  As  a  going  concern  the  thing  was  quite 
good.  Break  it  up  and  the  thing  was  quite  bad.  The  com- 
pany was  asking  the  creditors  to  be  patient  and  they  would 
all  be  paid  in  full.  The  company  required  a  moratorium. 
The  income  debenture  stock  offered  to  the  creditors  would 
be  protected  by  a  trust  deed  and  a  trustee.  That  was  the 
most  the  company  could  do.  It  was  necessary  to  put  the 
company  into  a  proper  position  of  stability.  In  the  past  it 
had  not  been  successful,  and  it  was  now  proposed  to  cure 
some  of  the  defects.  It  was  recognised  that  the  ills  of  i. 
company  could  not  be  cured  by  the  ordinary  methods  avail- 
able to  an  accountant.  Tliey  were  ills  which  ought  to  be 
dealt  with  by  a  technical  engineer.  Mr.  C.  H.  Wade  had 
been  consulted.  He  was  the  most  eminent  man  the  coiniru... 
could  find,  and  on  the  whole  he  had  reported  satisfactorily 
on  the  business.  Mr.  Wade,  however,  called  attention  to 
certain  defects  which  he  considered  ought  to  be  remedied 
l)efore  the  company  could  be  placed  in  a  sound  position.  In 
short,  he  said  there  was  a  necessity  for  re-arrangement  in 
the  lay-out  of  the  factory.  With  a  bad  lay-out  the  various 
operations  were  wasteful,  there  was  a  restriction  in  output, 
and  the  quality  of  the  goods  was  not  uniform.  Mr.  Wade 
also  pointed  out  that  there  must  be  an  improvement  in  the 
manufacturing  side  of  the  business,  and  small  additions  to 
the  plant,  which  would  then  be  capable  of  producing  three 
times  as  much  as  the  present  output.  With  a  turnover  of 
£■450.(100,  which  he  .said  it  was  not  impossible  to  secure,  there 
should  be  a  v/ry  substantial  profit.  Mr.  Wade  suggested 
that  it  was  by  no  means  impossible  for  the  company  to  earn 
a  profit  of  flOO.OOO  a  year.  The  cnniniercial  side  of  the 
business  w.is  very  considerable,  and  it  was  capable  of  large 
developments.  He  concluded  his  report  liy  saying  that  tlie 
board  of  the  company  ought  to  l)e  remodelled.  The  Messrs. 
Fullers,  whose  intere.sts  were  bound  up  with  the  company, 
had  agreed  that  their  own  personal  positions  should  not 
stand  in  the  way  of  anythiilg  that  was  likely  to  arise  for  tlie 
benefit  of  the  business.  After  imture  consideration  a  board 
of  directors  had  been  proposed  which  he  (Sir  Arthur 
Whinney)  considered  was  ideal.  A  works  director  was  re- 
quired, and  a  very  infhiential  and  important  person  had 
been  secured.  Tliat  was  Mr.  W.  T,.  Topple,  who  was  for 
many  years  with  Messrs.  Vickers,  and  came  to  Fullers  with 
the  highest  possible  credentials  from  Sir  Trevor  Dawson.  It 
was  proposed  that  Mr.  I^almer  should  become  the  managing 
director,  while  Mr.  I.eonard  Fuller,  who  was  occupied  very 
largely  with  inventions,  would  be  a.sked  to  take  a  .seat  on  the 
board!  Mr.  F.  .T.  Gordon,  who  had  hitherto  dealt  with  the 
sales  side  of  the  company,  would  also  be  a  diret-tor  while 
Mr.  C.  H.  Whaite  would  be  the  financial  directoi.  Finally, 
as  chairman  of  the  company,  they  would  have  Mr.  F.  R. 
Wade.  Mr.  Fuller,  Senior,"  was  standing  aside.  They  did 
not  want  him  to  go  altogether,  and  he  was  the  gentleman 
responsible  for  the  building  up  of  the  business.  His  name 
was  a  household  word  in  the  trade,  and  it  was  proposed  that 
he  should  remain  with  the  company  in  a  consultative 
capacitv  so  long  as  liis  services  could  be  made  use  of.  In 
concluding.  Sir  .\rthur  Whinney  said  there  was  a  prospect 
of  future  prosperity   in   sight. 

The  representative  of  Messrs.  James  Ferguson  (t  Rons, 
T>td..  inquired  whether  the  income  debenture  stock  to  be 
i.ssued  to  the  creditors  would  be  a  marketable  security. 
The  Chairman:  Tlia*  is  a  fervent  hope. 
The  creditor  next  inqiiireri  whether  a  Stock  Exchange 
quotation  could  be  'iliiniiwd.  and  whether  any  modification 
could  be  made  in  the  scljirne.  Would  the  stock,  he  asked, 
be  of  anv  value? 

The  Chairman  replied  tli<  v  could  only  hope  the  stock 
would  be  of  value,  and  no  modification  of  the  scheme  could 
be  considered.  Tn  view  of  the  circumstanceR  the  scheme  was 
a  good  one.      From  his  knowledge  of  the  trade  he  had  no 


hesitation  in  saying  that  they  had  practically  no  alternative 
but  to  accept  the  scheme  as  the  only  possible  means  of 
getting  something  out  of  nothing.  He  proposed  a  resolution 
e.\pressing  apiiroval  of  the  scheme. 

the  representative  of  Messrs.  J.  Glickstein  &  Go.  seconded 
the  motion,  which  was  carried  by  a  iarge  majority,  there 
being  only  one  creditor  voting  against  the  motion.  It  was 
announced  that  the  short-term  note  holders  had  previously 
approved  of  the  scheme,  the  voting  in  its  favour  being 
£7j,5'i5,   w-hile  only  note-holders  for  £8.9.50  voted  against  it. 

WiLLUMS  &  L.A.Mixu,  electric  fittings  factors,  Gieat  Port- 
land Street,  London,  W. — A  meeting  of  the  creditors  of  the 
above  was  held  recently  at  the  offices  of  Messrs.  C.  Travis 
and  Co.,  C.A.,  Moorgate  Station  Chambers,  E.G.  In  the 
circular  caUing  the  meeting  it  was  stated  that,  acting  upon 
the  advice  of  the  principal  creditors,  the  debtors  had  decided 
to  cease  trading,  and  had  jointly  entered  into  a  deed  of 
ai?signment,  the  trustee  being  Mr.  Dutchman.  The  latter 
reported  that  the  liabilities  amounted  to  £956.  of  which 
£'Mi  was  for  cash  advanced.  The  a.s.sets  totalled  £372,  or  a 
deficiency  of  £593.  The  assets  consisted  of  furniture,  fix- 
tures and  fittings,  £37;  stock.  £12-1;  and  book  debts,  £210.. 
The  business  had  been  carried  on  by  the  debtors  for  about 
ten  months,  and  during  that  time  the  turnover  Qiad  been 
rather  more  than  £1,500.  The  purchases  had  been  a  little 
short  of  that  figure,  and  it  appeared  that  the  business  had 
been  carried  on  at  a  loss.  The  debtors  bad  each  drawn  about 
£4  a  week. 

A  resolution  was  passed  in  favour  of  the  meeting  being 
adjourned,  and  the  opinion  was  expressed  that  the  debtors 
should  make  an  effort  to  bring  forward  a  proposal  for  the 
payment  of  a   composition  of  not  less  than  lOs.  in  the  £. 

Bankruptcy  Proceedings. — Re  E.  W.  MoRO.iN,  company 
director  and  electrical  engineer,  Eccles  Mill,  Monton  Lane, 
Kccles. — \\'ith  releionce  to  the  notice  appearing  in  the  Elec- 
TiiicAL  Review,  .\ovember  3rd,  p.  625,  regarding  this  matter, 
the  Ironclad  Switchgear  Co.,  Ltd.,  of  the  same  address,  write 
stating  that  this  bankruptcy  has  no  connection  with  that 
company. 

J.  R.  GouGH,  electrician,  79,  Prospect  Road,  Scarborough. — 
Receiving  order  made  November  6th  on  debtor's  own  petition. 

Company  Liquidations. — Modern  Electrical  Supplv  Co., 
Ltd. —  \\mding  up  vuluiiuirily.  Liquidator;  Mr.  H.  Stephens, 
oi,  Lomoard  Street,  E.G. 

The  ■■  \\Arr  "  j^lectkical  Co.,  Ltd. — Voluntary  liquidation. 
Mr.  H.  Gardiner,  Palmerston  liouse,  Loudon,  E.G. 2,  liqui- 
dator. Creditors  to  .send  particulars  of  debts,  ifcc,  by  Decem- 
ber 6th.  Meeting  of  creditors,  November  2;ird,  at  Institute  of 
Chartered  Accountants.  Moorgate  Street,  London.  E.G.2. 

Wkldrics,  Ltd. — Meeting  of  creditors,  November  •22nd,  at 
34.  Nicholas  Lane.  E.G. 4.     Liijuidator  :   Mr.  R.  K.  Callingham. 

Dissolutions  ot  Partnership. — R.  W.  E.  Bkaham  a  Co., 
mauutactureis  of  electrical  and  gas  fittings  and  general 
spinners,  21.  l-ioulmg  Green  Lane,  Glerkenwell.  E.G. — 
Messrs.  R.  \Y.  E.  Braham  and  A.  E.  Hodgson  have  dissolved 
partnership.  Debts  will  be  attended  to  by  Mr.  Hodgson,  who 
will  continue  the  business  under  the  same  style. 

Ash  &  Eraser,  sanitary  and  electrical  engineers,  Belmont 
Street,  Monton,  51,  Barrheld  Road,  Pendleton,  and  21,  Anson 
Street,  Monton,  Lanes.— Messrs.  J.  H.  Eraser  and  J.  W.  Ash 
have  dissolved  partnership.  Mr.  Ash  will  attend  to  debts  at 
Belmont  Street,  Monton. 

Glami'KTT  it  -Jones,  electrical  engineers,  13a.  Paton  Street, 
Manchester.— Mr.  R.  H.  Clampett  and  Mr.  E.  M.  Jones  have 
dissolved  partnership.  Debts  will  be  attended  to  by  Mr.  E. 
Williams.  12,  Cleveley's  Avenue,  Chorlton-cum-Hardy,  Man- 
chester. 

Gahhi'hu.lv  \-  District  Engineering  Co.— Electrical  and 
sanitary  engineers,  71,  Cardiff  Road,  Caerphilly,  The  Square, 
Senghenydd,  and  Pandy  Road,  Bedwas.— Mr.  J.  11.  Miles  and 
Mr.  F.  b.  Zu.s.sen  have  dissolved  partnership.  Mr.  J.  H. 
Miles  will  attend  to  the  debts  of  the  electrical  branch  and 
carry  on  that  side  of  the  business  at  The  Square.  Senghenydd. 
The  debts  due  to  and  owing  by  the  .sanitary  and  plumbing 
department  will  be  attended  to  by  Mr.  F.  D.  Zussen,  who  wili 
continue  the  sjinitary  and  plumbing  department  at  71,  Cardiff 
Road.  Caerphilly. 

Trade  Announcements.— The  London  office  of  Messrs.  G.  D. 
Peters  A-  Co.,  Ijiv.,  has  been  transferred  to  Caxton  Hou.se, 
Tothill  Street,  Westminster,  S.W.I.  The  Consolidated  Brake 
and  Engineering  Co.,  Ltd.,  of  15.  Dean's  Yard,  Westminster, 
and  the  British  Air  Brake  Co.,  .Ltd.,  of  fA,  Victoria  Street, 
Westminster— companies  of  which  Messrs.  Peters  are  the  sole 
proprietors— are  also  transferring  their  offices  to  the  same 
address.  Telephone;  Victoo-ia  2900/1;  telegrams;  "Peters, 
Vic.    London";     cables:   "Peters,    London." 

Messrs.  .1.  &  A.  Anderson,  2.31,  St.  Vincent  Street.  Glas- 
gow have  been  appointed  distributing  agents  for  Scotland  by 
the  Holland  Insulated  Wire  and  Cable  Works.  <if  Amsterdarn. 
Messrs.  .John  McCurdy  &  Co..  7.  Waring  Street,  Belfast,  will 
represent  the  company  in  the  North-Eastern  counties  of  Ire- 
land.    Both  firms  will  hold  stocks. 
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mder,  ut:  -t-j    .  - 
i^eat  m  b..'. .-  -     - 

that  aaai£a£. 

Ieie  Gaih  EiiEcraic  Esgo-eeeisq  Co.,  of  Halifax,  is  remov- 
mg   Its  sJiowrQCttns  Irota  ijotitbgatus  to  prenuses  m   Honoa 

Street, 
iia.  E.  Lawsox,  wireless  cn;iineer,  has  commeiiced  bnainess 

a:  iniperiil  BaL.dui;  =  .  t;-;. 

iVia.  JuSLS'  bto.vr:,  c.-.:^-. 
has  ofKenteJ  premi=<ri  a.t  ■^.  . 

The  counting  hcuic  ai  : 
LAitf    Co.,    L.ID.,    have 
\Siiiesden,  to  the  salts  j; 
Street,  ><ew  Uxford  stree". 
in'onicauons  should  be  for' 


Ov    ForeigB    T  - 

were  the  values  c; 
maciiinerv  dunn;:   , 


::.-;i.-t;.-  ^ui  j^hting  specialist, 
■-  ~  . ;   ■    .^'iiii=tone. 

i  o£  Pope's  Electkic 

from    Hythe    Koad, 

_  i=ta  Hotije,  5,  Arthur 

u,  lu  wfiich  address  all  coni- 

ied. 

Catalogues  aod  Lists.— ilESias.  Eichsos  A  Co.,  114,  New 
iju.r:  :r:rr^;,  W  J.. — .^  album,  of  electric  lighting  httmg  do- 
si^'w^    :z  - . .  :iag  silhouette  shades,  stUr  shades,  table  and  tioor 

li  — ;ii.  .JoHS  MCTB  i  Sox,  Beith,  Scotland. — A  series  of 
;i_.  _e56  describing  a  specially -designed  hub  for  taking  up 
r.-ii^^'jck  and  vibradon  in  vehicles. 

iH£  ilsGLXSH  Electric  Co.,  L/id.,  Queen's  House,  KLngsway. 
W.C.i — Publii;;icioa  No.  3T4,  containing  a  good  selection  of 
views  of  power-house  and  sub-station  s-^itchgear  of  many 
types. 

The  a.  a  A.  Electrical  Co.,  Ltd.,  13,  Farringdon  Eoad, 
B-C.l. — Lists  AJ.Ul-i-3,  grring  illustrations  and  particulars  of 
two-  and  three-phase  induction  motors  made  in  Holland. 

IIr.  E.  -J.  C'-'-SS.  Trinity  Beltmg  Works.  Texoland,  ilan- 
'.'h^-ter — .\  "  r.:e  iirC  cf  raw-hiJe  m.a:Iets.  hide-faced  hammers, 
;-;.:  :--;.    ..-,  maciune  banding.  ±c. 

l;i_  ;:.-  ND  Electejc  ILtNCFAcruRTSG  Co.,  Ltd.,  Barford 
;:rc=:.  ^__-agham. — An  illustrated  and  fHriced  leaflet,  giving 
J,  full  description  of  the  '"  Glasgow-Premier  "  switch. 

The  B.CNEiEE-v  iUosETO  Co.,  Ltd.,  Eterby  Street,  Man- 
.hester. — .\n  illustrated  booklet  describing  the  Eunbaken 
magnetic  petrol  gauge. 

_  TsEi  Wardle  E>;GENEERrsG  Co.,  Ltd.,  Elsinore  Eoad,  Old 
^raJiord,  llanciiester. — ^An  fliiistrated  and  priced  catalogue 
-iO  pp.)  of  lanterns  and  reflectors  for  industrial,  street,  and 
'lio-use  lighting. 

ilKHELL  Beartsgs.  Lid.,  .3,  Central  Buildings,  Westminster, 
S.W.i. — .\  detailed  description  of  the  Jdicheil  viscometer  for 
:e.sting  oils,  fats,  varnishes,  Ac. 

Messrs.  D.  H.  Boxyr.r  \  Jc  Sox,  Ltd.,  5S  and  60.  ilortimer 
Street,  W.i. — .\.  comprehensive  catalogue  of  automobile  acces- 
sories, includmg  lightmg  tttings,  switches,  instruments, 
!'r_::"    t-exibles,  ic.    Priced. 

it-NEEvU,  Electric  Co.,  Lid.,  llagnet  House.  Kingsway,  - 
'    _  .  — Catalogue.  Section  P.7,  dealing  with  electric  li gating 
?<ri^   ;_r  farms  and   country  houses.     Notes  on  erection   and 
particulars  of  accessories  are  included.    Priced. 

Messrs.  Ward  A  Goldstose,  Ltd.,  Frederick  Eoad,  Pen- 
■' —     Manohestei. — .\  priced  dieet  advertising  sroail  electric 
z  various  shapes--birds,  frait,  dowers,  ie. — for  decora- 
—-poses. 

.•^^^-.ss.  Strode  A  Co.,  Ltd..  *>.  Osnaborgh  Street.  N.WJ. 
— .1  well-iUustTited  and  priced  catalogue  of  lighting  fittings  of 
all  types,  including  bowls,  standards,  brackets,  lanterns,  elec- 
trdiers,  Ac. 

Newcastle   Electrical   Cootractors. — ^The  President  of  the 

EV..:r;.-.;  O-t-.vrs-  AssociatioQ.  Mr.  H.  Mirr^-^  M.T  E.E.. 

•   .  -    ^-  branch  of  :  _  ■  er 

-  tc>  the  me:-.  'ae 


.V  :_i  .  -f  t:x'  retj.tl  buiuiess. 

Mr.  M  ::ers  and  various  other 

sub-^..:-       -■      - 

.\fter  £:-e  ii-in::-,-.  M..  ll-r:y^z  anJ  Mr.  W.  F.  T.  Pinkney. 
.V.M.LE.E..  were  ~eu:er:..uned  to  lunch  at  the  County  Hotel 
by  members  of  the  Branch,  and  a  silver  coffee  service  was 
presented   to  the  hon.   secretary   by  the  chairman. 

.After  lunch.  Mr.  Marryat  was  taken  by  the  chairman  and 
some  of  the  members  round  the  various  showrooms  in  the 
City,  and  he  expressed  his  surprise  and  appreciation  of  the 
efforts  that  were  bein.::  made  in  this  district  to  place  before 
ihe  V  ib'.ic  the  uses  of  electricity.  Later  in  the  day.  Mr.  Mar- 
.  k  the  chair  at  a  meeting  at  the  Comtaught  Hall. 
'  Cr.  Angus    Watson,    J  J*.,  gave  a   paper  <aa  "  Sales- 

ElectroUtic  Copper  io  Spain. — It  is  announced  that  the 
>vie<iad    'Espan".ii:i     de      Construcci'-'nes     Electro- Mecanicas. 

^  h:  b  "■-.,=  •— ■•■    - ;:ne  ago  for  the  production  of  elec- 

•-;:■,:  :her  allovs  of  copper,  and  of  copper 

- :-      ;;       ,  ,  .    Ac-,   will  begin  manufacturing  in 

the  car.y   part  of  L-eiS  ;.car. 

Qaeensland    Electrical    Emplovers. — The    Electrical    Em- 

r^'-TJ-^"   \;;r,-;ition  of  Queen^^^nd  has  ^rt  "s  tt?  report  for 

i  July  olst.   li>M.     This  ■  >reasejti 

.a  income  of   £S4   and  of  i~i. 

7:  •  .\a  is   very  active    in   at-;  and   the 

gTa,r^-r.-.m>n  of  employils  ss  to  their  fitness  ::r  :he  mdustry. 


Imperii. 
Electrical       goods 

apparatus 
JIachinery 

ExporU. 
Electrical 


Inc.  or  dec. 

Oct.,  Inc.  or     ill  mnnthn, 

laa.  dec  i»2S. 

and  £  £  £ 

...       ITi^oi    +     67,530    -      508*W 

683,317    -r   ItiJsM    -  2,(59-i,*tt 


goods       and 


Mach.: 

Electnc-a.        g. 
apparatus 
Machicerv 


^2.325    -    191.971    -  5.139,314 
■J,.561.*?l     -Uo«3.169     -01,^0,621 


and 


7437    -       3,996    -       56J3C7 
laa^JTT    -*-     32,535     -      Lai,5« 

Australian     Tariff     Decisions.  —  The     foUow-ing     tariff 

decisions  have  been  apprcv'e-i  oy  the  C'i'tccs  I  ""rtirrr^ent :  — 

Iron    and     Steeh — Bars.             '             -  "                ;..r 

use    in    manai'acture    i_:  r.^- 

neers'     set    screws,     an:  _--.? 

under     the     British     preicrc:i:L^.     :  -.1.^ 

intermediate  tariff,    10    per    cent.    _  :.:: 

Boilers,    marine    type,    water    ■rib-^  :;. 

heating  surface,  but  l  .  ,:.,- 
matic  chain  grate  stoke: 

■5  per  cent..  10  per  ce:i:  \ 

outdoor  type  oil  ,.  .. 

stations,  with  nece  -^r 

cent.,  10  per  cent.  .<.<.i 

kW  capacity  :     Item  i' ■.  ::■:<:.  ;  j>.-  _    _-s- 

formers,  o.iX)  kV.A..  b.t<.i0-b;3.L*.O  \".  :•  :...r 

type,  single-phase,     oil-msulated,    wa".  .    ^ai 

necessary  parts:  Item  174.  free,  5  Mr  •:«:.:.  I'j  rer  cent. — 
Reutur'i  Trade  Sirvtce  (Melbourne). 

Social  Events. — The  staff  and  tV.en  i-  >  r  \!^<^--  Ouram. 
Ltd.,  held  a  whist  drive  and  S"  -  i:b 

at   Jones's   Restaurant,    W.1,    ;  _r^ 

was  spent.    Mr.  W.  H.  Hoed  -i ^  . ....-csa- 

ments  were  served  during  the  interval.  Prizes  were  provided 
by  the  directors  of  the  company. 

An  interesting  function  was  h~'.,\  ;it  r-;,^  K'-r!r,=p-i'  C'.ub 
on  November   4th,    when  a    r-: 

worked  together  as  apprentices  -  .   ;_e 

eighties  took  place.  Sir.  Ne" 
merly  chief  engineer,  and  Mr. 
were  also  present.  The  ""  boys  ' 
white,  C.-F.  Jackson,  F.  N. 
(B.T.H.  Co.).  W.  E.  Toy  (Toy  A  V 
(Newtons.  Taunton).  W.  C.  Thomson 

W.  M.  RogerBon   (HahfaiU    F.     .\n: „...  ..^,    -,_... 

(Chelsea).  £.  Paterson.  J.  R.  Smith  ^Hail  A  Hau>.  and  H. 
Marryat  (Marryat  A  Place).  The  last-named  will  be  glad  to 
bear  from  other  old  bovs. 

The  British  Insulated  and  Helsby  Cables  Staff  Guild  last 
week  held  its  annual  tea  and  concert  in  the  Britannia  Eooms. 
Ctmard  Buildings,  Liverpool. 

For   Sale. — ^The  Cit>-  of   London  Corporation   is  inviting 


H.    Sauu.    ; 

present  in. 
Hawnr  i 


offers  f  r 
Dart: 
to  a  -' 
comf-^ 

Peterbor 
posal  one 
condenser. 

Re  : 
mana . 
good 
clud;-  - 

Th 
two 


ating  plant  at  the  Mental  Hospital. 
ae  1.50-bJi.p.  Diesel  engine  coupled 
^  Dyoanao  Co."s  generator,  with  air 

cricity  department  has  for  di*- 
•ens  d.c.  turbo-geoerator  and 


:inghara  Gas  Department  invites  off«s  for 
turbo-altemators.  with  exciters,  ic. ;   also 


(See  oar  advertise- 


Lp.  switchboard  and  Tirrill  regulators, 
ment  pages  to-day.) 

Swiss  Interests  la  Pern. — .\    Swiss    sy:: ''  v'-'ch 

belong,  among  others,  the  "  Columbus,""  a  .ec- 

trical^enterprises,  ;i"  '.  tbt-  '"  >r^'^'r.'"  both  _  -      -.:er- 

land).   two  Swiss   '      '            •     —           •  ..,^, 

have  taken  over  .:  '-".a. 

Light.  Power  .t    '  -   ^^^ 

brini:  its  p"  ^'  .cctncai 

machinerv  -  n.  Boveri 

and  Co..  'Bn  .                                   -  -    for     the 

hydraulic  and  :r.'insii:;?s:c;-.  p. arts  ':it;;  ne  :r.  tr..-  aacds  of  the 

■"Motor"    concern.— fi*ut<!r"ji    Trod*   Strvict  (ZurichV 

An     t> ■■-      •'-'"•    ^•-      '        •        '^       •-■      -e 

horc^ 

oppor 

■"  pusr.       e   -     -:     :'  .     .\    - 

erected  over  the  jates  <■ 


Ls  resi-..nr.;  in  an  ove.-^-ne.rair^ 
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Book  Notices. — "  Science  Abstracts,  A  &  B."  ^'ol.  XXV. 
No.  2y7.  i'arl  9.  September  3ath,  19-22.  Price  2s.  6d.  net 
each. 

■■  ITie  Journal  of  the  South  African  Institution  of  Engi- 
neers," Vol.  XXI,  No.  b.  October,  19-2-2.  Johannesburg  :  The 
institution.  Price  2s.— Ihis  issue  contains  papers  on  "  Waste 
KocK  afi  a  Proht  Factor."  by  \\ .  A.  Quince;  and  "  The  \aal 
River  Scheme,  with  special  reference  to  the  Barrage,"  by  W . 
Ingham,  M.inst.C.E.  A  list  of  recent  South  .\lrican  patents 
lb  also  publisheU.  .    . 

"  iTie  BuUetm  of  the  Hydro-Electric  Power  Commission  oi 
Ontario."  September,  lihti.— .-Vrticles  upon  the  Gait  municipal 
transtormer  station.  "  Locating  a  Fault  in  an  Underground 
c;able,"  "  ITie  Corona  Voltmeter,"  and  many  news  items  are 
mcluded  in  this  issue. 

llie  foUowmg  publications  have  been  received  from  the 
Bureau  of  Standards,  U.S.  Department  of  Commeice.  I  hey 
are  obtainable  from  the  Government  Printing  Ohice,  Washing- 
ton, at  the  prices  given  in  parentheses  : — Scieutihc  Papers, 
No.  44-5.  "  A  Piezo-Electnc  Alethod  for  the  instantaneous 
Measurement  of  High  Pressures"  (o  cents);  No.  44b, 
■  Spectrophotoelectrical  Sensitivity  of  Argentite  {o  cents); 
and  No.  449,  "  Kadio-Frequency  Amphhers  "  (5  cents). 
(  irculars  No.  -it,  "  Publications  of  the  Bureau  of  Standards  '  ; 
and  No.  liH,  "  L  .S.  Government  Specilicatiou  for  Fire-Extin- 
guishiug  Liquid  (Carbon  Tetrachloride  Base)."  Technologic 
Paper  No.  ^Ib,  "  Properties  of  Electrical  Insulating  Materials 
of  the  Laminated  Phenol-Metbylene  Type  "   (30  cents). 

"  the  A.C.E.C.  Recue,"  October-Uecember,  1922.  London  : 
.\t*liers  de  Constructions  Electriques  de  Charleroi.  This  issue, 
which  is  in  French,  is  devoted  to  articles  on  high-pressure 
cables,  the  application  of  electricity  to  rolling  mills,  centrifugal 
pumps,  and  a  set  of  conditions  drawn  up  by  the  Belgian 
Klectrotechnical  Committee  to  which  insulated  wires  and 
cables  must  conform. 

New  Spanish  Companies. — With  the  designation  of  Saltos 
del  Eio  Ondarro,  and  a  cupital  of  1,4.50,CKX»  pesetas,  a  company 
has  been  established  at  Jemein  (Vizcaya)  fo^  the  production 
of  hght  and  power. 

There  has  been  embodied  at  Barcelona,  La  Energia  Indus- 
trial, for  electro-mechanical  manufacture,  installation,  and 
representation.     Capital,  500,000  pesetas. 

Local  Exhibitions. — The  recent  e.\hibition  was  a  great 
step  forward  in  the  history  of  Douglas.  It  is  26  years  since  a 
deputation  from  the  Corporation  visited  the  Continent  to 
inspect  electrical  svstems,  but,  for  financial  reasons,  the 
Council  was  not  able  to  go  forward.  Matters  are  now  well 
m  hand,  however,  and  it  will  be  possible  to  provide  cuijent 
by  next  July.  Many  well-known  firms  took  advantage  of  the 
opportunity  by  exhibiting  splendid  selections  of  their  wares. 
On  the  stand  of  the  Douglas  Corporation  were  shown 
various  type»  of  lamps.  The  Carron  Company  gave 
dailv  demonstrations  ot  electric  cooking.  One  of  the 
brightest  stands  was  that  of  the  General  Electric  Co. 
Here  were  heating  appliances  and  electric  motors,  to- 
gether with  Witton-Kramer  electrical  tools  and  country- 
house  lighting  sets.  Messrs.  Seddon  &  Co.,  of  Man- 
chester, had  a  display  of  hghting  apparatus,  and  at  Mr. 
J.  H.  Blackburn's  (Bolton)  stand  demonstrations  in  ironing 
and  cooking  were  given.  No  less  enterprising  were  the  local 
lirms,  including  Lawton  &  Co.,  T.  W.  Broadbent,  A.  V. 
Bellamv  A;  Co.,  Christian  &  Shaw,  and  J.  C.  Fargher  &  Co. 
All  these  firms  have  already  equipped  private  establishments 
with  lighting  plants,  &c.  The  price  of  electricity  has  been 
fixed  definitelv  at  lOd.  per  unit  from  sunset  to  midnight  and 
2Jd.  per  unit  from  midnight  to  sunset  the  following  |day. 
It  is  estimated  that  the  cost  of  installations  in  ordinary  pre- 
mises will  not  exceed  37s.  6d.  per  point,  including  plain  fittings. 
Mr.  Bertram  Kelly,  A.M.I.E.E.,  of  Douglas,  has  been 
appointed  borough  electrical  engineer,  and  Messrs.  Creer 
liros.,  of  Douglas,  have  secured  the  contract  for  the  building 
of  the  new  electricity  works. 

A  successful  electrical  exhibition  was  held  from  November 
2nd  to  11th.  at  Warrington.  The  organisers  were  the  Elec- 
tricity and  Tramways  Committee  and  local  members  of  the 
Electrical  Contractors'  Association.  The  show  was  opened  by 
Su-  Peter  Rylands,  who  said  that  electricity  was  gradually 
superseding  other  forms  of  power,  and  an  exhibition  of  tbi*; 
nature  would  show  the  public  what  could  be  done  by  its  aid. 
A  numbpr  of  the  leading  electrical  firms  participated  in 
the  exhibition,  one  of  the  most  prominent  being  the  St. 
Helen.s  Cabl^  >s;  Rubber  Co..  I>td.  Mr.  J.  H.  C.  Brooking,  of 
this  firm,  wa.i  the  hon.  secretary  to  the  organising  committee. 
'  The  firm  sLowed  wires  and  cables  of  all  sizes  and  sjimples 
of  insulating  nuit^^rials.  The  Economic  Electric  Co.  displayed 
wireless  appanitir,  li';h*irjg  plants,  and  domestic  appliances. 
Messrs.  Etch.l!-  '■';-<!  n,  &  Muir,  Ltd.,  showed  a  model 
automatic  lift,  :,i:  :  hi:  :i  -sciiies.  Messrs.  Wright  Motors, 
Ltd.,  cxhibit.-d  '■::ii:p!i  .■^  i.i  llii-ii  m.'inufactures.  Carron  Com- 
pany and  the  Falkirk  Iron  Co..  Ltd..  represented  electrical 
cooking  with  appliances  of  many  types  .nnd  sizes.  Mes.srs  Ever- 
shed  iV  Vignolcs,  Ltd.,  showpd.  through  their  Northern  agents, 
Mes.'jrs.  Jes.sop  &  Boydell,  Lt:l.,  a  range  of  their  instruments 
including  the  "  Meg  "  insulation  tester,  voltmeter  and  am- 
meters. Mr.  George  Ellison  had  examples  of  industrial  switch- 
gear  on  view.  Messr's.  Harr,  Uibby  4  Co.,  local  electrical 
contractors,  occupied  a  large  sp3<<  and  showed  representative 
appliances  made  by  many    '■—"      '^'hnr  local   firms   which 


took  part  were  the  Warrington  Electrical  Co.,  Ltd.,  Messis. 
C.  H.  t^  J.  Dawson,  Ltd.,  and  Messrs.  Hanson  &  Edwards, 
Ltd.  (weldmg  plant).  Messrs.  Veritys,  Ltd.,  the  British  Elec- 
tric 'iransformer  Co.,  Ltd.,  Hotpoint  Electric  Appliances, 
Ltd.,  and  Messrs.  Parmiter,  Hope,  &  Sugdeu,  Ltd.,  also  had 
stands.  A  Scots  Guards'  orchestra  provided  music  duriny 
the  exhibition. 

'I'he  members  of  the  management  committee  were  Messrs. 
C.  J.  D.  Barlow,  A.M.I.E.E.,  F.  V.  L.  Mathias,  M.LE.E. 
(borough  electrical  engineer),  H.  Horrocks,  A.  L.  Madden, 
B.  Nadin,  G.  A.  Piatt,  H.  Evans,  and  Ewart  Watson. 

Openings  in  Northern  Ontario. — H.M.  Trade  Commis- 
sioner at  Toronto  (Mr.  F.  W.  Field)  has  furnished  to  the  De- 
partment of  Overseas  Trade  a  report  in  which  he  states  that 
there  is  a  good  demand  in  Northern  Ontario  for  mining 
machinery  and  supplies  (estimated  at  a  value  of  $20,000,0(XJ/ 
$30,000,000)  including  the  following  ;  electrical  material  and 
equipment;  air  compre.s6ors;  rock  drills;  pumps,  hoists, 
skips,  cages.  &c. ;  boilers,  steam  plant,  steam  engines,  &c. ; 
labour-saving  machinery  for  lifting  and  dumping;  and  stor- 
age battery  locomotives  for  underground  work.  It  is  believed 
that  British  firms  may,  with  advantage,  review  their  agency 
arrangements  with  a  view  to  obtaining  a  greater  volume  of 
business  in  the  northern  section  of  this  area.  Several  United 
States  firms  pay  small  retaining  fees  to  local  representatives 
in  Northern  Ontario  \vhether  or  not  any  great  volume  of 
business  is  being  obtained  at  the  time.  United  Kingdom 
manufacturers  should  w'arehouse  a  fairly  substantial  supply 
at  Montreal  or  Toronto  for  the  Northern  pntario  market,  and 
it  is  recommended  that  British  firms'  catalogues  and  other 
trade  literature  containing  details  should  be  circulated  in  this 
area.  Buyers  insist  on  having  descriptive  catalogues  contain- 
ing particulars  as  to  dimensions,  and,  as  one  buyer  stated, 
"  Telling  the  whole  story."  A  list  of  some  of  the  principal 
purchasing  agents  in  Northern  Ontario  to  whom  the  Trade 
Commissioner  recommends  that  catalogues,  &c..  .should  be 
sent  can  be  obtained  by  interested  United  Kingdom  firms  on 
application   to  the   Department  of   Overseas   "Trade. 

Belgian  Offer  to  Budapest. — It  is  reported  from  Buda- 
pest that  M.  Bettern,  president  of  the  Belgian  Electricity 
Trust,  has  made  a  proposal  to  the  municipal  council  of  that 
city,  offering  to  take  over  the  municipal  supply  works  and 
the  tramways.  The  Belgian  financial  group  offers  as  pay- 
Inent  for  the  transfer  the  sum  of  25,000,000  Belgian  francs, 
corresponding   to  4i   milliards  of    Hungarian   crowns,  ' 

Applications  for  British  Trade  Marks. — .Appended  is  a  suni- 
mary  of  the  recent  applications  for  British  trade  marks  in 
respect  of  goods  and  productions  connected  with  the  electrical 
trades  and  industries.  Firms  desiring  to  enter  an  objection 
to  any  of  the  applications  have  one  month  in  which  to  do 
so  from  the  dates  mentioned  below. 

Calite.  No.  426,997.  Class  5.— Unwrought  and  partly- 
w'rought  metals  used  in  manufacture.  British  Thomson- 
Houston  Co.,  Ltd.,  Crown  House,  Aldwych,  London,  W.C. 
November  8th,  1922. 

Electromophon  (lettering  and  design).  No.  426,571.  Class 
8.— Electric  gramophones.  Purcar,  Ltd.,  18,  Prudential  Build- 
ings, Port.smouth.     November  8th,  1922, 

Fellocryst.  No.  428,765.  Class  8.— Wireless  communication 
apparatus.  Fellows  Magneto  Co.,  Ltd.,  Cumberland  Avenue, 
Park  Royal,  London,  N.W.     November  8th.  1922, 

Beako,  Ijondon  (lettering  and  design).  No,  425,162,  Class 
13.— Metal  goods,  Russell  Electrical  .Appliances  Co,,  60,  Queen 
Victoria  Street,  London,  E,C.     November  8th',  1922. 

Price  Reductions —The  Jackson  Electric  Stove  Co.,  Ltd., 
announces  that  the  prices  of  certain  of  its  cookers  have  been 
reduced,  and,  in  addition,  a  number  of  improvements  have 
been  effected  enhancing  the   appearance  of  the  appliances, 

.Messrs,  Bastian  &  Allen  announce  a  reduction  in  prices  of 
B.-istian  Quartzalite  heating  elements,  A  new  catalogue  is  in 
preparation. 

An  Engineers'  Guild.— The  November  .limmal  of  the  Amal- 
gamated Engineering  Union  contains  an  account  of  the 
formation  of  The  Guild  of  Engineers  (Ix)ndon),  Ltd,  This  is 
a  co-operative  undertaking  organised  by  the  London  branches 
of  the  Union,  with  the  participation  of  any  other  trade  union 
or  group  of  engineering  workers,  to  carry  out  public  contracts. 
It  is  stated  that  the  Guild  has  already  received  an  order  to 
carry  out  a  boiler  installation  for  the  CamberwcU  Borough 
Council's  public  baths.  The  Guild  has  been  successful  in 
securing  the  support  of  several  members  of  the  Institutions  of 
Civil,  Mechanical,  and  Electrical  Engineers,  and  the  name 
of  Mr.  C.  Ashmorc  Baker,  A. M.LE.E. ,  is  mentioned  in  this 
connection. 

Proposed  International  Exhibition  at  Sofia.— On  the  occa- 
sion of  the  fiftieth  anniversary  of  the  independence  of  Bulgaria, 
the  Government  proposes  to  submit  a  bill  to  the  Sobranje 
for  the  organisation  of  an  international  exhibition  at  Sofia, 
in  1928.  A  commission  of  technical  experts  will  shortly  be 
appointed  to  elaborate  with  the  assistance  of  the  Mimstnes 
of  PubHc  Instruction  and  Commerce  and  Industry  the  details 
of  the  .scheme.  The  State,  the  Chambers  of  Commerce,  and 
the  provincial  and  municipal  councils  will  introduce  credits 
in  their  budgets  each  year  up  to  1928,  in  order  to  help  to 
cover  the  cost  of  the  organisation  of  the  exhibition.— flfuter'* 
Trade  Service  (Sofia). 
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Defections  from  Trade  Unions.— The  quarterly  report  of 
the  (JeneraJ  Federation  of  Trade  Unions  states  tliat  the  Unions 
are  still  losing  members,  although  it  is  considered  that  the 
loss  is  not  so  bad  as  would  ajipear  Irom  the  ligures.  The  report 
points  to  the  fact  that  countries  whose  currency  is  compara- 
tively .stable  have  more  unemployed  than  tho.se  whose  currency 
has  collapsed.  This  is  attributed  to  the  fact  that  the  latter 
become  "sellers  "  instead  of  "  buyers,"  with  resultant  injury 
to  the  financially  stable  countries.  The  tinancial  position  of 
the  Federation  is  declared  to  be  sound,  a  reserve  of  i,'6.5,3:3'J 
being  disclosed  after  meeting  all  claims. 

The    British     Empire     Exhibition.    -We    learn     that     the 

B.E.A.M..'V.  has  made  con.siderable  progress  with  the  organi- 
sation of  the  Electrical  and  Allied  Engineering  Section  of 
the  British  Empire  Exhibition.  There  is  about  i'JO.OUO  sy.  ft. 
of  spvice  to  be  let,  and  something  like  half  the  space  has 
already  been  booked.  We  wish  to  draw  the  attention  of  all 
makers  of  electrical  machinery  ami  appliances  of  whatever 
kind,  including  manufacturers  of  wu-cless  apphances,  to  the 
exhibition.  An  invitation  is  extended  to  all  to  exhibit  in  the 
section  and  thus  ensure  that  the  electrical  industry  will  be 
adequately  represented  at  this  great  exhibition.  Applications 
for  space  should  be  made  to  the  British  Electrical  ilt  Allied 
Manufacturers'  Association,  36  and  38,  Kingsway,  W.C.'J. 
and  it  is  specially  desired  that  application  should  be  made 
without  delay,  as  it  is  hoped  to  have  the  bookings  lairi\ 
complete  by  the  end  of  the  year  in  order  that  the  final  plans 
for  the  buildings  for  this  section  can  be  passed.  The  mem- 
bers of  the  B.E.A.M.A.  have  already  done  a  great  deal 
towards  making  this  section  of  the  exhibition  a  success,  for, 
in  addition  to  taking  the  bulk  of  the  exhibition  spaoe  already 
booked,  they  have  arranged  to  loan  to  the  exliibition  at  a 
purely  nominal  rental  the  whole  plant  and  accessories,  having 
a  capital  value  of  approximately  i.'130,000.  for  the  temporary 
power  station  which  w'ill  be  installed  in  the  exhibition  build- 
ing itself  and  form  an  attractive  feature  of  the  section.  As 
already  stated,  the  Association  is  also  organising  a  world 
power  conference,  which  is  to  be  held  during  the  exhibition 
in  the  lecture  halls  which  are  being  provided.  This  con- 
ference has  already  received  the  support  of  Government  de- 
partments and  representatives  of  overseas  Governments  m 
this  country,  and  of  many  distinguished  representatives  of 
science  and  industry  throughout  t-he  world.  In  the  United 
States,  for  example,  it  is  receiving  the  consideration  of  the 
Federal  Power  Commission,  the  American  Institute  of  Elec- 
trical Engineers,  the  American  Society  of  Civil  Engineers, 
the  American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, the  American  Society  of  Mechanical  Engineers,  the 
Electrical  Manufacturers'  Council,  the  National  Electric 
Light  Association,  and  the  Power  Club.  In  Norway  it  is 
being  supported  by  the  Norwegian  Water-power  and  Elec- 
tricity Board,  and  the  chief  director  of  the  Board  is  giving  the 
matter  his  personal  attention.  In  Sweden  the  question  is 
being  taken  up  by  the  Swedish  Technological  Association, 
the  Royal  Swedish  .\cademy  of  Engineering  Science,  the 
Federation  of  Swedish  Industries,  the  Swedish  Water-Power 
Association,  and  tue  Royal  Swedish  Water  Board.  On  such 
lines  as  these  the  interests  of  the  conference  are  being  ad- 
vanced in  France,  Italy,  Denmark,  Holland,  and  other 
countries,  and  national  committees  are  in  process  of  forma- 
tion, which  will  consider  how  much  of  a  wide  and  compre- 
hensive programme  can  effectively  be  undertaken  at  Wemb- 
ley in  1924. 

Mr.  John  Campbell,  late  of  the  United  Provinces  Civil 
Service,  has  been  appointed  secretary  to  the  Indian  and  Burma 
Advisory  Committees  for  the  Exhibition  by  the  Government 
of  India. 

British  Industry  and  the  Canadian  Market.— The  Federa- 
tion of  British  Industries  has  decided  to  inaugurate  a  British 
Section  at  the  next  Canadian  National  Exhibition,  to  be  held 
at  Toronto  next  year.  The  question  of  trade  with  Canada 
is  of  the  utmost  imt  ortance  at  the  present  time,  for  more 
than  one  reason.  As  a  result,  considerable  interest  is  being 
manifested  in  the  Canadian  National  Exhibition,  one  of  the 
most  important  trade  gatherings  of  its  kind  held  in  the  world. 
It  is  hoped  that  next  year  there  will  be  a  million  and  a  halt 
visitors.  The  exhibition  is  held  for  a  fortnight  at  the  latter 
end  of  August,  Although  a  few  British  manufacturers  have 
for  many  years  been  in  the  habit  of  exhibiting  at  the  exhibi- 
tion with  marked  success,  the  bulk  of  the  manufactured  goods 
exhibited  liave  been  either  of  Canadian  or  American  origin, 
and  it  is  felt  that  the  participation  of  United  Kingdom  firms 
should  be  very  much  greater  in  view  of  the  opportunities  for 
British  business  in  Con.ida  which  exist  at  the  present  time. 
It  is  with  this  aim  in  view  that  the  FT^.T.  has  decided  to 
start  a  Britisl)  Section.  Realising,  moreover,  that  one  of  the 
obstacles  ciin'froiiting  Briti.sh  firms  is  the  distance  from 
England  to  Cana<la.  iind  the  expense  and  trouble  necessitated 
in  an-anging  an  individual  exhibit,  a  .scheme  has  been  pre- 
pared in  which  the  Federation  will  undertake  all  the  pre- 
liminary work  an.I  trouble  of  arranging  exhibits. 

An  a.iequate  block  of  spa -e  in  one  of  the  principal  buildings 
is  being  held  at  the  Federation's  option  by  the  exhibition 
authorities,  and  on  this  block  it  is  proposed  trv  erect  a  group 
of  stalls  to  be  placed  at  the  disposal  of  British  firms  at  advan- 
taceous  terms.  An  py.pcr\  staff  from  the  Federation's  Head 
Office  will  go  to  Canada  some  time  before  the  commencement 


of  the  fair  to  undertake  this  work,  and  will  erect  the  stalls, 
receive,  unpack  and  arrange  exhibitors'  gaoiples  and  arrange- 
also,  where  desired,  for  expert  representation  of  any  lirm 
during  the  run  of  the  exhibition.  For  this  a  fixed  inclusive 
rate  will  be  charged,  and  firms  will  be  relieved  of  the  cou- 
siderable  trouble  and  heavy  expense  of  sending  a  representu- 
tive  of  their  own  to  arrange  the  exhibit.  A  further  advantage 
will  be  the  offer  of  small  and  inexpensive  spaces  to  firms 
unwilling  to  incur  the  expense  of  a  complete  stall.  The 
grouping  together  of  British  exhibits  will  give  importance 
and  weight  to  even  a  .small  exhibit  which  it  would  not  possess 
if  merely  placed  haphazard  along  with  other  and  larger  dis- 
plays. In  the  centre  of  the  section  will  \>e  placed  a  Federation 
stall  which  will  act  as  a  general  headquarters  and  information 
bureau  for  visitors  interested  in  British  products.  It  is  neces- 
.saxy,  of  course,  if  the  "collective  "  exhibit  is  arranged  that 
it  should  be  well  supported.  \  section  that  is  too  small  to 
have  an  impressive  etfect  will  hardly  be  worth  undertaking, 
but  trade  conditions  generally,  and  the  prospects  of  business 
with  Canada,  are  such  that  it  is  hoped  a  great  Dumber  of 
firms  will  avail  fhem.selvcs  of  this  opportunity  of  attacking; 
the  market. 

Wages   of    Fitters. — .\t  .i    meetinj^  of   the  No.  2  District 

Council  for  the  Electricity  Supply  Industry,  on  November 
yth,  a  letter  was  read  from  the  manager  of  the  Sheffield  Cor- 
poration Electric  Supply  Department  stating  that  he  had  re- 
ceived a  complaint  that  the  wages  of  skilled  men  in  th<- 
engineering  trades  were  less  than  tho.se  paid  to  semi-skilled 
and  unskilled  workers  in  the  electricity  supply  industry.  He 
asked  that  the  anomaly  might  be  removed.  .After  considera- 
tion, the  Employers'  side  agreed  to  consider  amending  the 
rate  if  the  Trade  Union  side  was  willing  to  consider,  as 
anomalies,  the  rates  being  paid  to  electrical  fitters,  electricians 
or  ele'ctrical  wiremen,  and  telephone  electricians  or  linesmen 
(which  are  at  present  governed  by  the  National  Contracting 
Council).  The  Trade  T'nion  agreed  to  this  course  and  the 
matter  was  put  down  for  consideration  at  the  next  meeting 
of  the  District  Council. 

German    Trade    with    South    Africa. — The  resumption   of 

activity  by  the  German  Consuls  in  South  .'Vfrica  has  been 
followed  by  the  forwarding  to  Berhn  by  the  Consulate  at 
Pretoria  of  a  report  dealing  with  the  question  of  direct  or 
indirect  trading  with  that  j)art  of  the  British  Empire,  as 
seen  from  the  German  point  of  view. 

The  report  states  that  if  diiect  sales  are  attempted  it  is 
necessary  for  the  German  exporters  to  keep  in  mind  the  fact 
that  English  goods,  tastes  and  styles  still  predominate  in 
South'  Africa,  and  it  is,  therefore,  desirable  for  English  market 
conditions  to  be  studied  first  before  thinking  of  undertaking 
direct  business  with  the  Dominion.  Mrms  who  usually  avail 
themselves  of  the  services  of  export  houses  for  transmarine 
business  are  also  recommended  to  follow  the  EngUsh  and 
."American  example  and  make  direct  and  regular  offers  in  the 
South  African  market,  as  this  often  leads  to  transactions  being 
entered  into.  Offers  are  to  be  accompanied,  the  report  states, 
by  the  notice  :  "  Orders  solicited  through  European  Export 
Houses,  '  and  by  patterns  and  samples,  where  possible.  The 
catalogues  and  prices  f,o,b.  port  of  shipment,  are  to  be  in 
English,  and  English  weights  and  measures  are  to  be  used, 
but  the  Consulate  will  not  undertake  the  distribution  or  for- 
warding of  printed  matter. 

Coming  to  discuss  the  question  of  payment  the  report  states 
that  South  African  firms  as  a  rule  pay  through  their  Euro- 
pean buying  houses  or  agents  on  presentation  of  the  ship- 
ping documents.  On  the  other  hand,  firms  who  are  not  m 
connection  with  European  buying  houses  usually  pay  by 
means  of  bills  which,  in  the  <-ase  of  well-establi.shed  houses, 
are  mostly  discounted  by  the  South  .\frican  banks  in  Euroiv? 
without  being  first  senifc  for  acceptance ;  and  in  these  cases 
the  bills  arc  drawn  at  from  60  to  90  days'  sight.  It  is  added 
that  although  import  firms  tw'o  or  three  years  ago  were  will- 
ing to  pay  an  instalment  on  account  of  orders  already  placed. 
it  is  improbable  that  such  a  condition  would  now  be  agreed 
to.  except  perhaps  in  the  case  of  machinery. 

In  conclusion,  the  report  refers  to  Government  orders  ami 
states  that  if  non-Briti.sh  firms  have  representatives  in  South 
Africa,  in  principle  they  are  not  debarred  from  competing  for 
contracts  thrown  open  by  the  Government. 

Commercial  .Arbitration. — It  would  be  of  interest  to  learn 

the  precise  situation  of  the  .scheme  for  a  Court  of  .Vrbitration 
in  connection  with  the  International  Chamber  of  Cominor<>' 
in  Paris,  for  the  adjustment  and  settleinent  of  international 
commercial  disputes,  .\ccording  to  the  sources  from  which 
we  recently  quoted  on  the  question  the  Court  has  been 
formed,  but  this  appear.s  to  be  somewhat  premature  despite 
the  fact  that  the  members  of  the  Norwegian  National  Com 
inittce  in  thv  matter  have  been  appointed.  This  assumption 
is  based  upon  a  statement  made  by  Mr,  .\.  C.  Bedford,  ehnir 
man  of  the  American  Section  of  the  International  Chamber 
of  Commerce,  who  is  reported  from  New  York  list  w.vk.  t  > 
have  announced  that  "  plans  have  been  perfected  for  the 
establishment  of  a  Court  of  .Arbitration."  with  headquarters 
in  Pari?;,  and  independently  of  all  Government  agencies  Ap- 
parentlv  the  promoters  are  either  unwilling  to  await  thv-^ 
oifectvs  of  the  lnw-sj>tvd  machinery  of  the  Tjeague  of  Nations. 
or  tliev  lielieve  that  there  is  inore  prospect  of  success  in  the 
case  of  a  private  scheme. 
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The  G.E.C.  Delivery  Service. — The  General  Electric  Co., 
Ltd..  now  possesses  a  fleet  of  IS  motor  and  4  horse-drawn 
vehicles  for  delivering  goods  in  the  London  postal  area  as 
well  as  in  certain  districts  beyond  this  area.  There  are  two 
dehveries  a  day  in  the  NYest  End  and  City,  one  a  day  to 
most  of  the  other  places,  with  the  exception  of  one  or  two 
outlying  districts  which  are  visited  twice  a  week. 

Chinese  Notes. — The  Ministry  of  Communications  has 
recently  drawn  up  a  set  of  regulations  laying  restraints  on 
the  registration  of  electric  light  companies.  One  article  of 
the  regulations  provides  that  the  registration  of  electric  light 
companies  will  be  subject  to  cancellation  if  actual  erection  of 
the  plant  is  not  commenced  within  a  period  of  three  months 
dating  from  the  grant  of  registration. 

Mr.  Chow  Kai  Tsing  and  others  plan  to  organise  the  Ta- 
Ming  Electric  Co.  in  Nantungchow,  with  a  capital  of  $400,00(t. 

The  Yeh  Chung  Machine  Co.  has  been  organised  by  C.  C. 
Nieh  and  other  prominent  merchants  of  Shanghai.  Its  main 
business  is  to  manufacture  electrical  materials  and  machines. 
Its  factory  site  is  at  Yang  Ching  Chiang* Pootung. 


LIGHTING    AND    POWER    NOTES. 


Abertillery. — Electricitv  ik  Bulk. — Arrangements  have 
been  made  to  obtain  electricity  in  bulk  from  the  Ebbw  Vale 
Co.,  and  it  is  anticipated  that  the  centre  of  the  town  will  be 
Ut  by  electricity  by  Christmas. 

Australia. — Westek.x  .A.ustr.4Lu. — The  earnings  of  the 
Government  electricity  supply  undertaking  tor  the  year  ended 
June  30th  last  amounted  to  £118,775,  as  compared  with 
i'S^.Sl^  in  the  preceding  year.  Working  expenses  rose  from 
£74.978  to  £87,582,  leaving  a  gross  surplus  of  ±'31,193,  as 
against  £17,334.  Interest  and  depreciation  charges  absorbed 
±31,759  (£2(3,894),  resulting  in  a  net  deficit  of  £566,  as  com- 
pared with  £9,560.  The  amount  of  energy  sold  increased 
from  22,596,330  to  27,105,309  kWh.  The  average  price  ob- 
tained rose  from  0.973d.  to  l.Ood.  The  plant  capacity  remained 
at  12,000  kW. 

New  South  W.ales. — The  Blue  Mountains  Shire  Council 
proposes  to  raise  a  loan  with  a  view  to  extending  the  electric 
hghting  syst.em  from  Woodford,  so  as  to  include  Faulcon- 
bridge,   Springwood,   and  Valley   Heights. 

RocKH.AMPTON  (QUEENSLAND). — The  City  Council  proposes 
to  borrow  £100.(X)0  for  various  purposes,  including  an  elec- 
tricity supply   scheme. 

MARiBOROUGH  (VICTORIA). — The  Town  Council  is  floating 
a  loan  of  £15,000  with  a  view  to  providing  electricity  for 
lighting  and  power  purposes  in  the  town. 

Cardiff  (N.S.W.). — Steps  are  being  taken  to  obtain  a 
supply  of  electricity  for  the  town,  and  the  Newcastle  Council 
has  been  asked  to  extend  its  system  to  serve  the   district. 

Billericay. — Electiucitv  Supply. — The  Rural  Council  has 
consent<?d  to  application.s  for  Orders  to  supply  electricity  m 
the  district  by  the  Brentwood  District  Electric  Co.,  Ltd.,  and 
the   Wickford  &   District   Electricity    Supply  Co. 

Bootle.— Charges  of  Can.al  Ccmpany. — The  Ministry  of 
Transport,  on  October  31st,  instituted  an  inquiry  into  a  com- 
plaint by  the  Bootle  Corporation  that  the  iJeeds  &  Liverpool 
Canal  Co.  charged  excessively  for  the  wat«r  taken  from  the 
canal  by  the  Corporation  for  condensing  and  feed  purposes. 
A  charge  of  .Old.  per  kWh  generated  was  fixed  in  1901,  and, 
in  spite  of  plant  improvements,  the  company  declined  to 
reduce  it.  In  1920  the  Corporation  received  a  letter  intimat- 
ing that  an  increase  to  .Olod.  per  kWh  was  to  be  made  as 
from  January  1st,  1921,  and  under  the  throat  of  having  sup- 
plies cut  off  the  Corporation  decided  to  apply  for  an  Order 
under  Section  15  of  the  Electricity  Supply  .\ct  (1920).  The 
company  refused  to  accept  arbitration  in  the  matter.  The 
Corporation  contended  that  the  company  was  not  put  to  any 
expense  through  the  use  of  the  water,  nor  was  any  service 
rwiuired  by  the  company  in  connection  with  it.  The  borough 
electrical  engineer  (Mr.  T.  D.  Clothier)  and  the  chairniiin  of 
the  Electricity  Committee  (Councillor  James  Scott)  gave  evi- 
dence. The  company  maintained  that  the  charges  uere 
necessary  and  not  excessive,  and  pointed  out  that  the  ques- 
tion would  soon  cease  to  trouble  the  Bootle  Corporation. 
This  was  not  a  proper  case  for  the  establishment  of  a  prece- 
dent. Tbe  Corporation  admitted  that  it  was  charging  more 
than  double  the  pre-war  price  for  electricity,  although  the 
charge  for  water  had  only  been  increased  by  50  per  cent. 

It  waa  intimated  by  Mr.  Kessane,  who  conducted  the  in- 
quiry, that  an  early  decision  would  be  given. 

Brazil. — Hvouo-Electkic  Schf,me.— Official  consent  has  been 
given  to  the  plans  submitted  for  the  utilisation  of  the  fall.s 
of  Mambucaba.  situated  on  the  frontier-line  between  the  States 
of  Rio  dc  Janeiro  and  Sao  Paulo.  It  is  proposed  to  form  an 
influential  syndicate  for  the  purpose  of  installing  the  necessary 
plant  and  machinery  to  .supply  hydro-electric  energy  for  a 
number  of  public  services.  The  approval  of  the  plan  by  the 
Government  has  entailed  the  reservation  of  an  area  of  12,300 
hectares  of  land  which  can  be  devoted  to  any  useful  industrial 
purpose. — Reuter'i  Trade  Service. 


Cheadle  and  G alley. —Loa.n  Sanctioned.— The  Urban  Coun- 
cil has  received  sanction  from  the  Electricity  Commissioners 
to  a  loan  of  £10,000  for  electricity  purposes. 

Chile.— Progress  ok  Santiago  St.wion.- So  satisfactory  has 
been  the  progress  in  the  erection  of  the  Santiago  power  sta- 
tion that  completion  i.s  expected  before  the  end  of  December. 
The  work  which  has  been  tamed  out  will  enable  the  station 
to  receive  the  110,000- \'  current  from  the  great  dam  and  sta- 
tion located  at  Maitenes,  where  it  will  be  transformed ' to 
550  y  and  distributed  for  the  lighting  and  street-railway 
services  of  the  Chilean  capital,  as  well  as  for  the  service  of 
the  electrified  railway  now  being  constructed  between  Santiago 
and  Valparaiso.— flei/fer's  Trade  Service. 

Continental. — France. —The  Commercial  Counsellor  at  Paris 
(Mr.  J.  R.  Cahill)  reports  that  the  French  Cabinet  adopted, 
on  October  31st,  a  Bill  for  promoting  by  State  advances,  the 
development  of  electrical  distribution  in  country  districts. 
Under  this  Bill  loans  for  periods  up  to  thirty  years  are  grant- 
able  by  the  State  to  communes,  to  unions  of  communes,  and 
to  authorised  agricultural  associations,  at  the  rate  of  interest 
of  4  per  cent.,  and  these  loans  will  be  guaranteed  by  the 
departments  in  which  these  organisations  are  domiciled.  The 
necessary  funds  for  making  advances  will  be  obtainable  from 
the  Caisse  des  Depot  et  Consignations,  but  in  no  year  may 
the  total  lent  under  the  scheme  exceed  GOO  millions.  It  is  a 
stipulation  that  the  advances  of  the  State  to  any  recognised 
organisations  are  not  to  exceed  the  amounts  raised  by  such 
organisations  for  the  same  pmpose.  /  It  is,  therefore,  seen 
that  the  programme  of  electrical  distribution  in  country  dis- 
tricts, if  advantage  is  taken  of  the  State  loans,  will  be  cap- 
able of  realising  work  representing  in  value  a  total  of 
1  milliard  200  millions  of  francs. 

La  Sociiite  Havraise  d'Energie  Electrique  is  erecting  a 
30,ft00-V  transmission  line  between  the  generating  station 
at  Gainville  and  the  town  of  Bolbec. 

Rumania. — Steps  ,ire  being  taken  to  utilise  the  waterfalls 
in  the  Transylvania  mountains  for  generating  electricity. 
With  this  object  in  view  a  company,  styled  the  Karpatheu- 
werke,  hafe  been  formed  in  Hermaunstad  to  utilise  some 
125,000  h.p.  of  the  waterfalls  in  the  Carpathians. 

Germany. — A  German  electricity  supply  company,  the 
Elraftwerk  Sachsen-Thiiringen  .A.G.,  in  announcing  recently 
the  raising  of  the  price  of  electricity  for  hghting  to  45  marks, 
and  for  power  to  36  marks  per  kWb,  makes  known  its  willing- 
ness to  receive  payment  in  goods,  instead  of  in  coin  or  paper 
namely — ^for  each  kWh  of  lighting  energy,  10  eggs  or  3  lb.  of 
wheaten  flour,  or  a  i  cwt.  of  potatoes. — Elektrotechnischer 
Anzeiger. 

Czecho-Slovakia. — Steps  are  being  taken  to  erect  large 
hydro-electric  power  stations  at  Seestadtl  and  Kaaden.  The 
linking  up  of  the  power  stations  in  north-eastern  Bohemia  and 
the  extension  of  the  network  of  the  North  Bohemian  Electri- 
city Works  are  also  in  hand. 

Costa  Rica. — San  Jose. — The  municipality  of  San  Josi  has 
decided  to  install  a  new  electric  power  plant  sufficient  to  light 
the  whole  of  the  city  and  to  supply  power  for  several  industrial 
establishments  .niready  erected  there,  and  for  others  whicii  are 
contemplated. — Heuter's  Trade  Service. 

Guildford.— E.xtension  of  Supply.- Onslow  Village,  Ltd., 
has  asked  the  Town  Council  for  terms  for  extending  the  elec- 
tricity supply  to  include  the  village.  The  Council  has  repli'-d 
that  it  will  be  necessary  for  Onslow  Village,  Ltd.,  to  guaran- 
tee £450  per  annum  and  to  bear  its  own  service  charges  for 
laying  mains. 

India. — Hydro-Electric  Scheme. — The  hydro-electric  works 
which  was  recently  completed  in  Naini  Tal  was  started  in 
1930.  To-day,  17  miles  of  roads  and  .streets  are  being  electri- 
cally lighted.  Most  of  the  hotels  and  houses  have  also  been 
connected  with  the  distribution  system.  The  elcctrio  power 
is  also  going  to  be  used  for  driving  the  waterworks  pumping 
plant.  Water  is  taken  from  the  lake  at  Naini  Tal  while  the 
main  power  station  is  situated  1,500  ft.  below  at  Durgapore. 
The  w-atcr  is  conveyed  by  two  steel  mains  2,300  yards  long. 
The  main  power  .station  is  connected  with  three  sub-stations 
by  a  transmission  line,  the  transmission  pressure  being  3,300  V. 
The  .sub-stations  are  equipped  with  Westinghou.se  oil-cooled 
transformers,  the  necessary  switchboard,  &c. — Indian  Textile 
Journal. 

Llandrindod  Wells.— Purchase  of  Undertaking.— A  rate- 
payers' meeting  has  decided  to  support  the  Council's  proposal 
to  purchase  the  electric  light  undertaking  for  £22, .500. 

New  Zealand. — .^shburton. — .\  poll  of  the  ratepayers  has 
approved  of  the  borrowing  of  £296..500  for  the  purchase  of 
the  plant  and  tran.smis.sion  lines  of  tile  Asbburton  Electric 
Supply  Co.,  Ltd. 

Norden.— Electricity  Scheme.— The  Urban  District  Council 
is  suggesting  to  the  Rochdale  Corporation  :  (1)  That 'the  Cor- 
poration supply  electricity  to  Norden  in  the  same  manner  as 
it  now  supplies  gas  to  agreed  points  on  Edenfield  Road  and 
Bagslate  Moor  Road ;  (2)  that  the  Corporation  should  take 
over  the  Bury  Road  district 'electric  lighting;  (3)  that  the 
Corporation  should  supply  electricity  in  bulk  to  Norden,  the 
District  Council  to  erect  a  transforming  station.     Negotiations 
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are  now  proceeding  and  a  report  on  the  estimated  cost  of 
the  .scheme  i.s  to  be  prepared  by  the  Council's  electrical  engi- 
neer when  tbe   Korhdalc  reply  is  received. 

Pembroke  (Co.  Dublin).— Prfce  Reduction.— The  District 
Council  proposes  to  reduce  tlie  price  of  electricity  in  its 
area  from  lOd.   to  8d.   per  unit  for  lighting. 

Peterborough.— Years  Working.— The  accounts  of  the  Cor- 
poration Electricity  Department  (engineer  :  Mr.  H.  A.  Nevill) 
for  the  year  ended  March  31st  last  record  a  total  revenue  of 
;fi34,50!,  as  compared  with  f2.5,'1.5'2  m  the  preceding  vear. 
The  working  expenses  absorbed  f-i9,344.  as  against  S.'ii.'S&i, 
leaving  a  gross  surplus  of  £o;2\l  (;e2,590).  After  the  pay- 
ment of  capital  charges  the  result  was  a  net  delicit  of  £6,870, 
which  was  the  largest  deficit  yet  incurred,  the  figure  being 
£3,580  in  1920-21.  The  adverse  result  is  attributed  princi- 
pally to  the  coal  miners'  strike  last  year.  The  energy  sold 
showed  a  large  increase,  viz.,  from  1,280,0.53  to  1.973.936  k'Wh. 
This  increase  was  entirely  due  to  bulk  supply  contracts; 
without  these  there  would  have  been  a  decrease". 

Rawdon.— Electricity  Supply.— The  Electrical  Distribution 
of  Yorkshire,  Ltd.,  has  agreed  to  supply  electricity  to  the  dis- 
trict, and  a  sub-station  is  to  be  erected  at  "  Mawcroft." 

Torrington.- Electricity  Supply.— An  agreement  has  been 
signed  between  the  Corporation  and  Mr.  S.  I.  Knill,  of  Hele 
(Manor  Park,  Barnstaple,  by  which  the  latter  will  provide, 
within  18  months,  a  supply  of  electricity  to  the  town,  either 
as  a  separate  undertaking  or  as  an  extension  of  the  Bideford 
and  District  Electric  Supply  Co.,   Ltd. 

Venezuela. — Hydro-Electric  Resources. — It  is  stated  that 
attention  is  to  be  given  to  the  exploitation  of  hydro-electric 
resources,  only  the  fringe  of  which  has  hitherto  been  touched. 
Abundant  opixirtunities  are  believed  to  exist.  The  soil  of 
Venezuela  is  watered  by  no  fewer  than  1,059  rivers  and 
streams;  a  considerable  number  of  the  affluents  to  such  rivers 
as  the  Orinoco,  Apure.  Leta,  Caura,  Negro  Guarico,  in  addi- 
tion to  several  waterfalls,  could  be  successfully  adapted  to  the 
supply  of  power.  Considerable  development  is  possible  at 
Naiguata,  20  knj.  (12.43  miles)  from  Caricas;  these  falls  have 
:i  drop  of  1,026  metres  (3,364  ft.),  with  a  volume  of  515  litres 
(18.18  cu.  ft.)  per  second,  and  a  rated  effective  horse-power  of 
4,300,  It  is  claimed  that  this  source  of  power,  with  slight 
additional  cost,  might  be  made  ti:)  deliver  6,000  h.p.  It  is 
also  proposed  to  use  the  waterfall  of  the  Manzanares  River 
to  work  the  railwav  from  Cumana  to  Cumanacoa.  This  line 
is  of  1.07-m.  gauge  (3.51  ft.)  and  60  km.  (.37.28  miles)  in  length. 
Foreign  capitalists  exploiting  this  enterprise  and  similar  under- 
takings would  probably  enjoy  exemption  from  local.  State,  and 
Government  taxes. — Rcvtcr's  Trade  Service   (Caracas). 

■Wantage.- Electricity    Supply.- The    Urban    Council  has 
decided  to  give  support    to    an    appUcation    by    Sir    Charles 
_^    Bright  &  Partners,  Ltd.,  for  an  order  to  supply  electricity  to 
the  town. 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia. — New  South  Wales. — The  Industrial  Australian 
and  Mining  Standard  states  that  the  State  Railway  Depart- 
ment is  anxious  to  proceed  with  the  electrification  of  the 
Sydney  suburban  lines,  but  the  question  of  finance  is  causing 
some  difficulty.  The  first  stage  is  the  electrification  of  the 
Illawarra  line  to  Hurstville  and  the  Bankstown  line.  The 
total  cost  of  this,  including  locomotives,  is  estimated  at 
£500,0(K).  Power  is  already  available,  but  the  conversion 
would  take  about  two  years.  Over  £250.000  has  .already  be«n 
spent  in  anticipation  of  electrification,  including  tunnel 
widening,  new  rolling  stock,  &c.  It  is  stated  that  conversion 
would  double  the  present  traffic  capacity.  The  Cabinet  may 
defer  the  work  until  next  year,  but  tae  view  of  the  Railway 
Department  is  that  permission  to  go  ahead  should  be  given 
immediately.  If  suburban  railway  electrification  is  carried 
out,  it  wul  probably  delay  the  conversion  of  the  Newcastle 
steam  tramway  system,  for  which  £1,(K)0,(X10  is  required. 

Mi'.LBOURNE. — The  electric  tramways  operated  by  the  Mel- 
l>ourne  Ti'.imways  Board  earned  a  total  revenue  of  .£600,698  last 
year— an  increase  of  over  £126,000.  The  working  expenses 
amounted  to  £436,518.  leaving  a  gross  surplus  of  £164,180,  out 
of  which  £70,285  was  paid  in  interest  on  .stocks  and  deben- 
tures. The  number  of  passengers  carried  was  63,546,435,  and 
the  car-mileage  increased  by  740,166  to  6,178,990. 

Western  Austkai.ia. — The  aunual  report  upon  fdie  working 
of  the  Government  tramways  (year  ended  .Tune  30(h,  1922) 
shows  an  increase  of  revenue  from  .£'221,892  to  £248,403. 
Working  expenses  also  increased — from  £204,459  to  .£209,104. 
The  gross  surplus  wns  tbu.s  £39..'i59,  as  compared  witii 
.C20.433.  Interest  charges  absorbed  £35,.524,_  leaving  a  net 
profit  of  £3,835.  In  the  preceding  year  the  final  result  was 
a  deficit  of  £9,.334.  The  car-mileage  increased  from  2,552,650 
to  2,644.725.  and  the  numlier  of  passengers  carried  decreased 
from  25,753,113  to  25,042,689. 

Birmingham. — Railli.ss  Cars. — The  Old  Square  is  being 
prepared  as  the  starting  point  for  the  railless  cnus,  which 
will  run  on  the  Nechells  route.  A  number  of  tliese  vehicles 
have  been  delivered.  The  date  of  the  opening  of  the  now 
service  is  not  yet  decided. 


Continental. -Fra.ncf,.-  With  the  equipment  of  its  lines  for 
electrical  working,  the  Midi  Co.  is  proceeding  with  the  erec- 
tion of  additional  stations  to  provide  the  necessary  power. 
At  present  its  power  stations  have  an  aggregate  capacity  of 
.50.000  h.p.,  but  the  harnessing  of  a  further  300,000  h.p.  of 
water-power  is  planned,  using  the  waters  of  the  lakes  of 
Artouste  and  Lanouse. 

Italy.— .A.  Bill  has  b.-rn  introduced  in  Parliament  to  em- 
power the  Government  to  sanction  the  construction  of  the  elec- 
tric railway.  Trieste-Cividale-Passodel  Predel,  which  will  link 
Irieste  to  Central  Europe,  by  private  enterpri-se.  The  esti- 
mated cost  of  carrying  out  the  work  is  .500,000,0()0  lire. 

A  company  has  been  formed  at  Pa  via  by  repre.sentatives  of 
the  communes  interested  and  of  the  provincial  authorities  of 
Milan,  Pavia  and  Piacenza,  for  the  con.sTi-uction  and  working 
of  an  electric  tramway  to  run  from  Milan  to  Valtidone.  'The 
Milanese  engineer,  Croci  Alfredo,  is  now  engaged  on  pre- 
paring the  plans. 

The  building  of  an  electric  railway  between  Gozzano  and 
.Mzo,  province  of  Novara,  to  assist  "the  granite  industry  of 
the  Cave  of  .i^lzo  and  the  district  of  Cusiana,  is  under  con- 
sideration by  the  local  authorities. 

A  committee  has  been  nominated  for  the  construction  of  an 
electric  railway  linking  Ancona,  Osimo.  and  Castelfidardo, 
and  eventually  Tx)reto.  Porto  Recanati.  Falconara,  Camerano. 
and  Montesicuro.  ApplicaFioii  for  official  sanction  is  to  be 
made. 

Spain, — Bilbao  tramwaymen  have  not  resumed  work  with 
the  other  men  who  went  on  strike  as  a  protest  against 
the  trial  of  four  workmen  accu.sed  of  having  murdered  an 
employer.  The  whole  tramway  staff  has  been  dismissed, 
and  another  general  strike  is  threatened —Rsuter. 

Bulgaria. — A  commission  of  experts  is  now  engaged  in 
studying  the  question  of  the  electrification  of  the  Pernik- 
Sofia  hne  in  order  to  increase  the  output  of  the  coal  mines, 
and  so  help  to  meet  the  railways'  requirements  for  coal.  The 
construction  of  an  electrical  power  station  at  Pemik  is 
planned,  which  will  supply  electrical  energy,  not  only  to  the 
Sofia-Pernik  line,  but  also  for  lighting  purpo.ses  in  Sofia.  The 
commission  will  shortly  present  its  report  to  the  Government. 
which  will  take  the  necessary  steps  for  the  realisation  of  the 
project.— Heufer'.s    Trade    Service    (Sofia). 

Darlington.— Light  Railway— The  Town  Council  has 
n  greed  to  the  recommendation  of  the  Electricity  and  Light 
Railways  Committee  that  the  manager  shall  prepare  an 
estimate  of  the  cost  of  completing  Railway  No.  3  to  Haughton- 
le-Skerne.  and  also  of  extending  the  lines  along  Brinkhum 
Road,  Feethams.  and  Victoria  Roads, 

Manchester. — New  Route.— With  a  view  to  finding  work  for 
the  unemployed,  the  Tramways  Committee  states  that  it  is 
prepared  to  proceed  with  the  construction  of  a  tramway 
track  along  .An.son  Road,  through  Victoria  Park,  and  along 
Birchfieldg  Road. 

Rochdale.— New  Route.— The  Town  Council  is  recommended 
to  sanction  an  application  for  powers  to  construct  the  new 
.station  tramway  route  via  Richard  Street  and  Maclure  Road  in 
place  of  the  present  route  by  the  High  Level  Road. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Canada.— Wireless  Chain —It  is  stated  that  the  Dominion 
Government  of  Canada  proposes  to  provide  a  chain  of  six 
radio  stations  extending  into  the  .\rctic  circle.  Five  of  the 
stations  will  be  const.ruct<^d  at  Forts  Smith.  Res<ilution,  Simp- 
son, NoiTnan.  and  Macpher.son.  on  the  Mackenzie  River  and 
the  sixth  at  Dawson  City.  The  primary  object  of  the  chain 
is  to  keep  Federal  officials  in  touch  with  one  another. — The 
Times. 

Chile. — Earthquakb  Damage —Severe  earthquake  shocks 
during  the  night  of  November  ll-12th  did  much  damage. 
The  sea  floor  appears  to  have  been  raised  considerably,  and 
at  Coquimbo  the  post  office  and  radio  station  were  de- 
stroyed. All  the  .submarine  cables  along  the  coast  were 
damaged,  and  direct  communication  between  South  and  North 
America  were  completely  interrupted.  The  cables  of  the  AU- 
Anierican  Cables  Inc.,  Ltd..  were  interrupted  below  Tquique; 
there  was  much  loss  of  life. 

Germany.— Radio  Tei.koraphv. — Since  1919.  according  to  tlie 
Tricoraph  und  Fcrnsprcch  Technik,  Germany  has  been  estah- 
lisiiing  a  great  radio  organisation.  It  consists  at  present  of  a 
central  post  at  Berlin;  17  provincial  stiitions,  the  principal 
having  multiple  transmitters  and  the  secondary  simple  trans- 
mitters; 75  receiving  stations;  seven  meteorologie  receiving 
stations,  and  two  coast  stations — at  Norddeich  and  Swine- 
miinde.  The  central  post  at  Berlin  comprises  a  transmission 
installation  at  Konigswusterhausen.  and  a  receiving  instilla- 
tion at  Zehlendorf.  both  controlled  from  the  Berlin  tvntral 
telegi-aph  office,  Tlie  cciuipment  at  Konigswusterhausen 
con.sisfs  of  one  .32-kW  Poulsen  ;  one  of  5/10  kW ;  two  tube 
transmitters  of  5/10  kW ;  five  tube  transmitters  of  2x.")00  W: 
and  five  transmitters  of  500  W.  .\11  tliese  transmitters  are 
furnished  with  separate  antennsr.  and  can  work  simul- 
taneously with  di.stinct  wave-lengths.  The  big  tube  trans- 
paitters  consist  mainly  of  10  tubes  of  1.5  kW  each.    For  th« 
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chief  provincial  posts,  the  transmission  apparatus  is  separated 
from  t^t  of  reception  (by  from  1  to  2  kW),  and  is  worked  on 
the  duplex  system  i, simultaneous  transmission  and  reception). 
Submarine  Cables.— The  Germans  have  laid  since  the  war 
two  submarine  cables  (one  of  three  and  the  other  of  nine  cir- 
cuit8)  between  that  countrj*  and  Sweden — from  Stralsund  to 
Malmo.  But  the  weakness  of  the  currents  secured  on  these 
circtiits  was  such  that  the  exchange  of  correspondence  was 
found  to  be  impassible  by  the  ordinary  means.  Improvement 
has,  however,  been  achieved  by  the  use  with  the  receivers, 
both  at  Stralsund  and  Malmo,  of  vacuum  auiplifiers.  At 
Berlin  a  similar  extemporisation  has  allowed  of  satisfactory 
communication  with  Stockholm  ou  one  hand,  and.  on  the 
other,  with  the  most  distant  Geniiau  cities,  such  as  Munich, 
Frankfort.  &c.  A  bridge,  similar  to  that  of  Wheatstone, 
allows  the  transmission  to  l«?  effected  in  the  two  directions 
a.s  if  on  a  single  line. — L'Electncite  povr  Tous. 

Radio  Telephony. — Inteknational  Conference. — The  Inter- 
national Conference  on  Regulations  for  Radio  Telephony  and 
Telegraphv  will  be  held  in  Paris,  France,  in  January,  192S,  says 
the  T.  £  f.  Age. 

Broadcasting  Commences. — Pending  the  formation  of  the 
British  Broadcasting  Co..  which  wiU  be  completed  in  a  few- 
days,  the  Broadcastmg  Committee  has  decided  to  commence 
a  limited  nightly  programme  from  the  London  station.  Thi.s 
will  consist  of  two  copyright  news  bulletins  and  otEcial 
weather  reports  broadcast  at  6  p.m.  and  9  p.m.,  on  a  wave- 
length of  3(30  metres.  The  first  two  bulletins  were  to  be 
broadcast  on  Tueisday  evening.  November  14th.  Special  mes- 
.sages  indicating  the  progress  of  the  General  Election  were 
to  be  broadcast,  as  received,  on  Wednesday  and  Thursday 
evening. 

South  Africa. — New  Radio  Station. — In  a  paper  that  was 
read  on  behalf  of  Col.  Childs  and  Mr.  H.  E.  Penrose  before 
the  South  African  Institute  of  Electrical  Engineers,  it  was 
mentioned  that  in  the  case  of  the  long-range  station  that 
is  to  be  built  in  the  Union,  17U,IK)0  metre-amperes  (the  product 
of  the  mean  height  of  the  aerial  and  the  aerial  current)  was 
the  figure  decided  upon  as  being  necessary  to  give  good  com- 
mercial signals  in  the  United  Kingdom — about  twice  the 
metre-amps,  of  the  St.  Assise  station.  The  height  of  the  masts 
was  to  be  840  ft.,  and  the  aerial  was  to  be  suspended  from 
80()  ft.;  thus  the  mean  height  would  be  0.1  of  this  value. 
I.e.,  17(1  metres,  and  the  necessary  aerial  current  would  there- 
fore be  l.OtHJ  amps.  The  provision  of  it  masts  would  be  neces- 
sary. Since  the  direct  current  flowing  through  an  arc  was  3.4 
limes  the  r.m.s.  value  of  the  aerial  current,  it  followed  that  an 
arc  would  have  to  be  built  to  absorb  1,440  amperes,  whilst  the 
voltage  required  would  certainly  not  be  less  than  1,00U.  The 
input  of  the  arc,  regardless  of  auxiliary  apparatus,  would, 
under  these  circum.stances,  be  of  the  order  of  at  least  1,440 
kW,  whereas  the  input  to  the  proposed  valve  transmitter  would 
not  exceed  4U0  k\\.  It  was  proposed  to  apply  360  kW  to  the 
aerial,  which  would  develop  1,000  amps.  The  total  aerial 
resistance  could  not,  therefore,  l>e  greater  than  .360  ohm. 
Without  an  earth  screen,  the  aerial  current  would  probably 
be  of  the  order  of  300  amps.  Valves  of  the  order  of  3i  kW 
had  an  average  life  of  about  5.000  hours  per  valve,  hence  the 
raaintenunce  cost  of  a  whole  battery  of  100  valves  of  the 
Marconi  glass  type  was  of  the  order  of  9s.  per  hour.  In  view 
of  the  high  efficiency  of  the  valve  transmitter,  and  the  further 
important  fact  that  it  was  entirely  unnecessary  to  install  it  in 
duphcate,  the  saving  brought  about  by  using  this  type  of 
transmitter  was   apparent. 

Sweden.— New  Radio  Station.— The  Telegraph  Board  has 
decided  that  the  new  radio  station  for  the  purpose  of  com- 
municating with  America  shall  be  built  at  Grimeton.  near 
Varberg,  as  was  expected.  The  station  will  be  named  Var- 
bergs  Radiostationer,  and  will  be  ready  for  service  before  the 
end  of  1923.— Reuter'g  Trade  Service    (Stockholm). 

Turkey. — Cable  Reported  Cot.- Tlie  daily  Press  announced 
on  November  9th  that  the  Ea.stern  Telegraph  Co.'s  Constan- 
tinople table  had  been  cut  by  Kernalists  at  Erenkeui,  on  the 
Turkish  side  of  the  Chanak  zone  of  the  Dardanelles.  .\n 
attempt  to  repair  it  was  frustrated  by  the  Nationalists.  The 
British  Government  is  said  to  bo  in  communication  with 
Constiintuiople  by  means  of  ladio  telegraphy.  Smyrna  liiis 
been  cut  off  from  direct  telegraphic  communication  \\\i\\ 
Europe  siii<»>  last  month. 

On  the  l.ith  inst.  the  Constantinople  (;able  was  reported  to 
have  been  restored,  and  to  be  working  smoothly. 


CONTRACTS    OPEN    AND   CLOSED. 

IThe  date  given  in  parentheaet  at  the  end  of  the  paragraph 
indicates  the  itsue  nf  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australia.— Melbourne. — .January  15th.  Electricity  Com- 
ouBsioners. — Switchgear  and  acceseories,  for  the  Morwell 
power  scheme.     (November  3rd.) 

January  26th.  H.p.  steam,  drain  and  feed  piping,  valves, 
traps.  &c.     (November  3rd.) 

.Tanuary  23rd.  Mellwume  Tramways  Board.  One  500-kW 
rotary  converter  and  a  550-kV.^  transformer. 


December  "iOth.  Victorian  Railways.  One  3-ton  electric 
hoist.* 

Barnes.  —  November  27th.  Electricity  Department. 
Turbo-alternator,  with  surface  condenser  and  auxiUaries, 
rotary  converter  and  transformer,  h.  and  l.p.  switchgear  and 
connections.     (November   10th.) 

Burton=on=Trent. — November  20th.  Board  of  Guardians. 
Electric  lisht  installation.  Imbecile  Block.  Mr.  H.  S.  Askew-, 
clerk. 

Dundee. — November  24th.  Electricity  Department.  Two- 
core  and  thi-ee-core  l.p.  pa;>er-insulated,  lead-covered,  and 
steel-tape-armoured  cable.     (November  lOtli.) 

One  1-5-ton  hand-operated  overhead  travelling  crane  at 
Craigie  sub-station,  Dundee.  Mr.  D.  H.  Bishop,  general 
manager  and  engineer. 

Edinburgh. — December  4th.  Electricity  Supply  Depart- 
ment.    One  500-kW  converting  .set.     (See  this  issue.) 

India. — November  9th.  Great  Indian  and  Peninsular 
Railway  Co.  Electrification  of  Bombay  suburban  lines : 
Electrical  equipment  of  coaches,  overhead  equipment  of  per- 
manent way.  and  overhead  distribution  lines.     (See  this  issue.) 

London.— St.      Marylebone.— November    29th.      Electricity 
Department.     Turbo-alternator  and   condensing   plant,    water-    « 
tube  boilers,  fan-draught    water-cooling    tower,     and     rotary 
converter  plant.     (November  3rd.)        , 

Paddinoton.— November  ■20th.  G.W.  Railway  Co.  Stores 
for  six  months,  including  telegraph  instruments,  electrical 
apparatus,  electric  wires  and  cables,  electric  lamps,  ifec. 
(November  10th.) 

St.  George's-in-the-East,  E.l. — November  23rd.  Board  of 
Guardians.  In.stallation  of  electric  Uuhting  at  the  Green 
Street   (Upton  Park)  Schools.     (November  10th.) 

Manchester. — December  4th.  Electricity  Committee. 
Two  '2,500-kAV,  one  1,500-kW.  ami  one  1,000-kW  rotary  con- 
verters, w-ith  static  transformers;  or,  alternatively,  motor  con- 
verters, with  switchgear,  l.p.  tran.sformer.  &c.  Four 
•500-kW  automatically-controlled  rotary  converters  and  stntic 
transformers;  or.  alternatively,  motor  converters,  complete 
with  the  necessary  switchgear  and  full  automatic  eciuipnient. 
(See  thi,3  issue.) 

New  Zealand. — Wellington. — January  9tli.  19'23.  Five  sets 
of  11,000-V  sub-station  switchgear,  for  the  Mangahao  power 
scheme.  Two  sets  11,000-V  sub-station  switchgear,  for  the 
Lake  Coleridge  power  scheme.* 

Carterton. — November  20th.  Wairarapa  Electricity  Power 
Board.     Switchgear,  lightning  arresters,  (Src* 

South  Africa.— Johannesburg. —December  4th.  South 
African  Railways  and  Harbours  Tender  Board.  Twelve 
months'    supply  of   electric  incandescent  lamps.* 

•A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  8-1),  35,  Old  Queen  Street,   S.W.I. 


CLOSED. 

Australia. — Sydney  City  Council  Electricity  Committee  has 
recommended  the  acceptance  of  the  tender  of  Me.ssrs.  Noyes 
Brothers  for  the  supply  of  25,000  electricity  meters  ';f 
Ecgli-sh  manufacture  at  a  cost  of  £42,930. — Router's  Trade. 
Service  (Sydney). 


FOKTttCOMlNG     HVEN7  5. 


Institution  of  Electrical  Engineers.— Informal  meeting.  .Monday,  November 
20th.  At  the  institution.  Victoria  Embankment,  W.C.  At  7  p.m.  Dis- 
cilssion  on  "  Kltctric   Light  Wiring,"  to  be  opened   by  Mr.  ¥.  J.   I'earct:. 

(East-Midland  Sub-Centre).— Tuesday,  November  21si.  At  the  Lougli- 
borough  t'ollege.  AL  ().45  p.m.  Paper  on  "  Some  Recent  Research  in  iilec- 
trical    Engineering.-'    by   Prof.    W.    Cramp. 

(Scottish  Centre). — Saturday,  November  25lh.  .\l  the  Grosvcnor  Res- 
taurant, tilasgow.     At  7  p.m.     Smolting   concert. 

Institution  of  Mechanloal  Engineers,  Graduates'  Section.— Monday,  .No- 
vember 20th.  At  the  institution,  Storey',,  Cir.  S.W.  At  7  p.m.  l'..per 
on  "  Works  Management,"  by   .Mr.  II.  K.  lloikky. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.— Tuesday,  Novem- 
ber 2Ist.  At  the  Rankine  Hall,  Glasgow.  At  7.30  p.m.  Ordinary  general 
meeting. 

Royal  Society  of  Arts.— Wednesday,  November  'J2nd.  At  John  Street. 
\1- 1,1,1.  \\.C:2.  At  K  p. .11.  Paper  on  "The  Lconomv  «(  Smoke  Abale- 
n,  „i,'     l,>    ll.iilie    W.   Smith. 

Nottingham    Society   of    Engineers.- Wednesday,    November   22nd.    At    the 

WVlb.ck    Hotel.     At  7,30  p.m.     Paper   on   "  Mechanical    Draught  lor  Holler 

Installations,"    by    .Major   S.    Utting. 
Chelmsford    Engineering  Society.— Thursday.  November  23rd.    .At    the   Last 

Angli.in    Institute    of    Agriculture.     At   7   p.m.     Paper   on    "  Industrial    Rc- 

lrigcr.,tion   and  Ice-Making,"  by   Mr.  W.   B.  Stathani. 
Edinburgh  Electrical  Society.— Fridav.  November  34th.    At  the  Philosophical 

Institute.     At    b    p.m.     Paper    on    "Overhead    Transmission,"    by     Mr.    J. 

Walker. 
Institution    of    Mechanical    Engineers. —Friday.     November    24th.     At    the 

Institution,    Storey's   Gate,    S.W.     At  (>   p.m.     .Adjourned  discussion  on    Mr. 

KeavclTs    paper    on    "  Air    Compressors." 

(QraduateS'    Section).— Monday,     November    20th.     At    the    Institution, 

Mcrev's  G.it.-.  S,W      ,\i   7  p.m.     Pajxr  on   "  Works  Management,"  by   Mr. 

H,    R.    Motklev, 
Junior    Institution  of   Engineers.— Friday,    November  24th.    At  39,    Victoria 

Street,   S.W.    At   7.30   p.m.     Lecturette,   "  Notes  on   Waterworks  Plant  in 

India,"    by   Mr,    F     V.     Murrell. 
Physical  Society  of   London.— Friday.  November  24lh.    At  the  Imperial  Col- 
lege of  Science.  South   FCensington,  S.W,    At  a  p.m.    Ordinary  meeting. 
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THE     "ELECTRICAL     REVIEW"    SERVICE 
DEPARTMENT. 

To  enable  us  to  complete  replies  to  queries  received  tUis 
week  we  need  the  names  of  manufacturers  or  suppliers  of  :  — 

Pekkault  resistance-heating  elements. 

Enduka  insulating   varnish. 

tJoLEY  generating   sets. 

.\lso  any  available  information  as  to  the  Faboiuzing 
process  for  protecting  metals. 


NOTES. 


The   Great  Silence  and  a  General   Hlectiun. — We  are  not 

unmmdlul  of  the  fact  that  this  issue  of  tlic  Ki,t.cntiC'AL  Review 
was  being  prepared  while  other  things  were  liappening  which 
were  of  momentous  importance  outside  uur  own  little  world. 
While  our  work  was  in  progress  on  Saturday  iiioniiiig  the  Bell 
of  St.  Paul's  Cathedral  (beneath  the  shadow  of  which,  by  the 
way,  the  Electbical  Bevibw  has  been  edited  during  jji-actically 
the  entire  course  of  its  existence)  l.iegan  to  .strike  the  hour  of 
eleven.  Not  many  seconds  later  the  sound  of  maroons 
heralded  the  impressive  and  eloquent  "  Silence  "  in  memory 
of  that  vast  Host  of  Men,  blood  of  our  blood  and  bone  of 
our  bone,  who  laid  down  their  lives  for  England  and  for  us 
between  August,  1914,  and  November,  191S.  The  (Jreat 
Metropolis  of  the  British  Empue  became  for  two  minutes 
silent  as  a  city  of  the  dead,  and  as  we  rose  to 
stand  in  reverent  memory,  we  could  not  resist  the  inrushing 
Hood  of  thoughts  of  men  in  the  electrical  profession  who  to- 
day are  missing  in  bodily  presence,  but  who.se  sacrifice  stands 
out  as  the  greatest  event  of  the  entii'e  past  Fifty  Years.  To- 
day they  are  not  forgotten.  They  form  a  victorious  company 
in  the  Spiritual  ISealm,  leaving  behind  to  us  all  a  duty  and 
a  responsibility  which  God  forbid  that  we  should  leave 
unfulfilled  or  unshouldered  because  four  years  have  passed. 
No  I  they  are  not  forgotten,  nor  should  be  those  they  left. 
How  can  they  rightly  be  remembered  save  by  winning 
England  back  again  to  her  former  moral  greatness  and 
industrial  prosperity,  bringing  food  and  work  and  [Jeace  and 
contentment  to  all'.'  The  "  Silence  "  ended,  the  City  went 
on  its  way  softened  in  heart  by  the  memory  of  love  and 
sacrifice,  but  soon  we  found  our.selves  confronted  with  the 
actualities  of  life  in  the  shape  of  "  General  Election  "  bills 
and  the  call  to  "  Vote."  It  is  not  ours  to  exercise  influence  in 
this  matter — but  is  there  no  connection  between  the  thoughts 
of  Armistice  and  supreme  sacrifice  for  England  and  the  re- 
establishment  of  Government  on  a  basis  which  shall  bring 
l)eace  and  prosperity  to  England'?  The  result  of  the  Election 
will  be  known  as  these  lines  come  before  the  reader,  but 
whatever  the  result,  there  will  remain  for  all  of  us,  whatever 
our  status  in  life  may  be,  the  imperative  call  to  i>erform  faith- 
fully our  part  in  industry,  in  profession,  and  in  all  our 
manifold  ways,  helping  to  rebuild  the  broken  places  and  to 
promote  a  spirit  of  unity  in  the  nation. 

"  Electrical  Review  "  Contributors. — We  regret  that  not- 
withstanding the  large  size  of  this  number  of  the  Review,  we 
have  not  space  to  spare  to  do  full  honour  to  the  army  of 
writers  who  have  collaborated  with  us  in  our  editorial  func- 
tions. Of  our  late  "  Chief  "  T.  E.  Gatehouse,  Technical 
Editor  for  so  many  years,  what  can  we  say?  Everything 
must  be  smumed  up  in  the  grateful  recognition  thaf  his  in- 
fluence— making  so  cheerful  an  atmosphere  'n  the  editorial 
rooms — lingers  with  us  still,  and  we  hope  that  it  will  long 
do  so.  Then  of  the  innumerable  writers  who  have  come  to 
us,  some  quite  unknown,  others  comparatively  so,  and  who 
have  lent  us  their  assistance  as  they  have  simultaneously 
climbed  upward  in  their  own  career  until  they  became  so 
engrossed  with  other  duties  that  the  ''  writing-for-the-Press  " 
days  had  to  end— what  shall  we  say  of  these?  Somo  of  them 
have  died  in  harness;  some  others  are  filling  places  of  re- 
sponsibility and  influence  to-day  partly  due,  as  they  have 
not  failed  to  recognise,  to  the  Review  having  given  shape, 
form  and  publicity  to  their  ideas  when  they  needed  assistance ; 
others  in  different  parts  of  the  world  will  remember  the 
promises  that  have  accompanied  their  handshakes  on  leaving 
these  rooms  to  seek  greater  prosperity  abroad,  and  they  will 
as  they  read  recall  those  good  intentions  and  will,  nwybe. 
utter  a  sigh  at  the  weakness  of  the  flesh  which  overcomes  so 
many  when  they  leave  the  bustle  of  London  and  "  settle 
amid  new  surroundings  in  other  climes.  We  desire  to-day  to 
greet  all  these  and  other  contributors,  correspondents  and 
readers  throughout  the  world  who  have  formed  a  more  or 
less  personal  attachment  with  us. 

Those  who  have  tried  us  know  that  it  has  always  been 
our  poUcy  to  welcome  any  man— young  or  old — known  or 
unknown— professional  or  artisan— who  had  something  to 
say  worth  saying.  Nor  have  we  tried  to  evade  criticism  from 
the  general  reader;  on  the  contrary,  we  have  welcomed  sugges- 
tions— even  gone  out  in  search  of  them  in  our  desire  to  pro- 
vide a  journal  which  should  meet  all  needs  a.")  far  as  lay 
within  our  power.    It  is  so  to-day,  as  much  as  it  ever  was. 


Many  of  our  readers  know  that  the  ELEtTnitAi.  ItKViEW  is  \ 
help  in  a  hundred  ways  of  which  the  man  in  the  street  would 

nev<'r  dream. 

Accident. — Charles  Halifax,  an  .■Vccrinj'lon  Corporation 
fitter,  was  burnt  on  the  face  and  bands  on  November  7tb  by 
an  outburst  of  flarne  which  occurred  whilst  be  was  working 
on  an  undergrountl  cable  m  Pl»ntation  Street. 

Dazzling  Headlight  Danger.— One  man  was  killed  and 
two  others  injured  owing  to  their  motor-car  running  into  3 
telegraph  pole,  near  Derby,  on  November  .Hth.  The  driver  was 
confu.sed     by   the    dazzling    headlights    of  another  car. — The 

Timi'ii. 

British  Engineering  Standards  Association. — The  .Associa- 

tirm  has  issued  a  tentative  British  Standard  Specification  for 
ilimensions  and  resistances  of  enamelled  plain  copper  wire  for 
electrical  instruments  and  apparatus  (No.  15(3 — 1922;  Is.  net). 
In  the  introduction  it  i.s  .stated  that  it  is  recognised  that  the 
manufacture  of  this  class  of  material  is  not  sufficiently  ad- 
vanced to  enable  a  complete  specification  to  be  prepared,  but 
the  As.sociation  is  satisfied  that  this  tentative  specification  will 
be  of  considerable  benefit  to  both  purchasers  and  nianofac- 
turers.  The  publication  contains  details  of  mechanical,  chemi- 
cal, thermal,  and  electrical  tests,  notes  on  joints  and  resistance. 

Engineering  Joint  Council. — The  Committee  that  has  been 
considering  tne  formation  of  the  above-named  Council,  to 
which  reference  has  already  been  made  in  our  pages,  has 
recommended  the  fallowing  constitution,  which  has  been 
approved  by  the  four  Institutions  concerned  :  The  .Joint  Coun- 
cil shall  consist  of  two  members  of  each  of  the  Councils  of 
the  Institutions  of  Civil,  Mechanical,  and  Electrical  Engineers, 
and  of  Naval  .\rchit«cts,  in  the  first  instance;  they  shall  be 
appointed  annually  and  shall  be  eligible  to  serve  for  not  more 
than  four  years  consecutively.  One  of  tlie  fir.'t  two  appointed 
by  each  Institution  shall  serve  for  not  more  than  two  years. 
biit  shall  be  eligible  fpr  re-appointment  for  a  further  period 
of  not  more  than  four  years  consecutively.  The  chairman 
shall  be  elected  annually  by  the  Joint  Council,  and  the  secre- 
tary of  the  Institution  represt^nted  by  the  chairman  for  the 
year  .shall  act  as  secretary  of  the  .Toint  Council;  the  chairman 
shall  be  chosen  from  the  .several  Iiistitutinns  in  rotation.  The 
■Toint  Council  shall  consider  matters  referred  to  it  by  the 
Council  of  any  one  of  the  con.stitucnt  Institutions;  it  shall 
not  initiate  proposals  affecting  the  Institutions.  The  first 
.Toint  Council  will  be  constituted  as  follows;  — 

In.st.C.E.  :  Sir  M.  Fitzmaiirice  and  Mr.  W.  B.  Worthmgton. 

I  Mech.E.  •   Capt.  IT.  R.  Sankov  and  Mr.  W.  H.  Patchell. 

I.E.E.  :  Messrs.  .1.  S.   Highfield  and  R.  T.  Smith. 

I.N..'^.  :  Two  representatives  to  be  nominated. 

The  "  Juice." — "  Hackney  Guardians  have  asked  the  Elec- 
tricity Department  to  supply  electricity  for  an  experimental 
period  of  one  year  at  a  minimum  charge  of  10s.  per  quart."— 
Daily  Paper. 

"  Here's  to  the  good  old  electricity. 
Drink  it  down,   drink  it  down."— Piinc/i. 

Electricity  in  Textile  Mills.— In  a  recent  lecture  upon  the 
above  subject  to  the  Blackburn  Textile  Society.  Mr.  P.  1". 
Wheelwright,  the  Blackburn  electrical  engineer,  said  that 
the  supplv  of  power  was  now  a  specialised  industry,  and  it 
was  far  better  for  manufacturers  to  take  their  electricity 
from  a  public  source,  rather  than  generate  it  thenaselves. 
In  working  out  power  costs  manufacturers  often  lost  sight  of 
many  items  of  expense.  The  electrification  of  nulls  could  be 
accompanied  with  a  minimum  interruption  of  plant  and 
work.  Electrification  not  only  benefitted  employers  and  em- 
ployed, but  also  the  district  and  the  nation  at  large ;  the  last 
bv  the  conservation  of  coal.  A  considerable  waste  of  power 
iti  mechanical  transmission  was  avoided  by  the  use  of  elec- 
tricity. Moreover,  as  the  load  decreased  so  the  amount  of 
energy  taken  decreast^d.  which  was  not  the  case  with  me- 
chanical drive.  Then  the  uniformity  and  steadiness  of  the 
electrical  method  was  a  great  advantage  which  had  a  good 
effact  upon  the  qu-ditv  of  the  product.  Mr.  Wheelwright  em- 
lihasised  the  fact  that  the  purchase  of  electricity  froiu  a 
central  authoritv  relieved  the  management  of  a  mill  from 
the  worries  of  a  thousand  and  i.ne  details,  apart  from  thei 
economies  eft'ected  bv  the  ability  to  measure  power  exactly. 
In  addition  to  electrical  driving  the  speaker  drew  attention 
to  the  possibilities  of  electrical  heating.  He  urged  greater 
consideration  for  electrical  methods,  pointing  out  that  in 
India  and  other  competing  countries  electrification  was  th^ 
rule  rather  than  the  exception. 

The  Orientation  of  Molecules  in  a  Magnetic  Field.— In  a 

letter  to  Katun-.  Mr.  Marshall  Holmes,  of  the  Sir  Donald 
Currie  Laboratories,  Queen's  T'niversity.  Belfast,  states  that 
he  has  obtained  experimental  results  indicating  that  the  mole^ 
cule-s  of  a  substance  undergo  an  orientation  when  placed 
in  a  magnetic  field.  A  pencil  of  X-rays  diiwted  through  a 
solution  of  barium  iodide  produces  on  a  photographic  plate 
an  image  which  is  more  than  10  per  cent,  larger  in  diameter 
when  exposed  to  the  influence  of  a  maL'netic  field  than  the 
image  obtained  without  the  field.  The  result  has  been  corro- 
borated bv  methods  entirelv  independent  of  the  proixjrties 
of  X-ravs,'  and  the  matter  will  be  further  investigated. 
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Report  oa  the  Training  of  Electrical  Power  Engineers — 

One  of  the  principal  objects  of  the  Electrical  Power  Engi- 
neers" Association  is  to  improve  the  training  and  raise  the 
professional  status  of  engineers  engaged  in  the  generation 
and  distribution  of  elt'ctrical  energy.  The  Association  has 
now  issued  a  report  on  this  subject,  dealing  with  the  advan- 
tages of  training  to  the  various  parties  concerned,  the  objects 
and  methods  of  training,  proficiency  tests,  &c.  Ihe  report, 
which  is  admirably  drawn  up.  calls  for  careful  consideration, 
and  will  be  reviewed  in  an  early  issue. 

Electric  Heating  in  Canada. — At  the  moment  of  going  to 
Prest.  there  reaches  us  from  our  Canadian  correspoiKlent  the 
following  information  : — "  .\  somewhat  extraordinary  situa- 
tion has  arisen  in  Canada,  more  particularly  in  Ontario  and 
Quebec,  owing  to  the  serious  fuel  shortage  created  by  the  pro- 
longed strike  of  the  coal  miners  in  the  United  States,  which 
ended  only  a  few  weeks  ago.  It  is  authoritatively  stated  that 
there  is  no  possibihty  of  more  than  00  per  cent,  of  the  normal 
^supply  of  anthracite  reaching  Canada  this  winter;  at  the 
time  when  the  strikers  went  hack  to  work,  Toronto,  which 
uses  about  900,000  tons  of  anthracite  iJer  annum,  had  only 
received  about  10  per  cent,  of  this  quantity,  whereas  usually 
the  proportion  is  very  much  larger  by  the  time  autumn  has 
arrived.  The  situation  referred  to  above  is  that,  owing  to 
electricity  being  comparatively  cheap,  the  use  of  electric 
heaters,  with  a  view  to  saving  coal  and  other  fuels,  all  of 
which  are  both  scarce  and  dear,  is  growing  by  leaps  and 
bounds,  and  it  is  more  than  probable  that  voltage  regulation 
in  many  municipahties  will  he  particularly  bad  this  winter. 
Unfortunately,  Canadian  winters,  except  on  the  other  side  of 
the  Rockies,  are  so  cold  that,  abundant  as  are  the  water  powers 
of  the  country,  there  is  no  possibility  that  electricity  can 
be  used  on  any  generous  scale  for  the  heating  of  buildings. 
The  following  facts  show  this  clearly  :  ^Actual  tests  indicate 
that  an  average  house  of  six  or  eight  rooms  requires  not 
less  than  from  15  to  '20  h.p.  to  heat  it  on  very  cold  winter 
days;  in  Toronto  there  are  nearly  100,000  houses,  and  if  all 
these  were  heated  electrically  it  is  evident  that  from  1. -500,000 
to  •2,000,000  h.p.  would  be  required  for  heating  houses  alone — 
and  this  only  refers  to  one  city.  Moreover,  this  wouid  be 
purely  a  winter  load,  and  the  full  amount  would  only  be 
needed  on  the  very  cold  days;  on  milder  days  much  less  would 
l>e  required,  hence  the  annual  load  factor  would  be  low,  and 
the  problem  would  be  to  find  sufficient  extra  power  in  the 
winter  to  .supply  other  needs,  even  if  enough  could  be  fur- 
nished to  meet  the  heating  requirements. 

"  Many  people  here,  ignorant  of  such  facts  as  those  cited, 
look  joyfully  forward  to  the  time  when  Niagara  and  other  of 
Canada's  great  water  powers  shall  make  this  country  alto- 
gether independent  of  the  United  States  with  regard  to  fuel 
supplies,  and  when  (to  use  a  phrase  of  which  the  daily  papers 
are  fond)  "  the  turning  of  a  switch  '  will  bring  heat  in 
abundance  for  the  whole  country.  Notwithstanding  the  above, 
electricity  during  the  present  chilly  autumn  days  is  proving 
a  godsend  to  many  a  home  which  at  the  present  time  is 
almost  without  fuel." 

Fuel  in  Czecho-Slovakia. — By  a  Government  ordinance, 
an  "  Institute  for  the  Economic  Use  of  Fuel  "  has  been 
called  into  being,  with  its  seat  at  Prague.  Its  operations 
will  embrace  the  whole  of  the  republic,  and  are  defined  as  the 
systematic  investigation  of  fuel  and  its  places  of  deposit,  with 
their  development.  The  Institute  is  under  the  control  of  the 
Minister  of  Public  Works,  who  nominates  its  members  lor 
three  years  from  the  localities  where  the  Institute  is  opera- 
ting, such  members  being  representatives  of  pubhc  schools, 
gas  works,  electricity  works,  and  sundry  others. 

Control  of  Gaseous  Conduction. — In  electric  circuits  of  all 
sorts,  power  is  transmitted  principally  by  metallic  conductors. 
In  order  to  control  the  flow  of  power,  or  to  convert  it  from 
one  form  to  another,  the  constants  of  the  circuits  are  varied. 
The  connections  of  the  metallic  conductors  may  be  altered  for 
thLs  purpose;  but  at  high  potentials  this  operation  is  attended 
with  difficulty.  The  rapidity  and  ease  of  control  are  also 
limited.  For  this  reason  there  has  been  a  tendency,  in  recent 
years,  toward  the  increased  use  of  control  devices  employing 
non-metallic  conduction,  and  these  are  now  being  rapidly 
brought  to  the  fore.  As  examples  we  have  the  very  versatile 
thermionic  tube  and  the  mercury  arc  rectifier.  Devices  employ- 
ing conduction  by  gaseous  ions  have  been  handicapped  in  this 
general  evolution  by  three  main  disabilities  :  the  first  being 
the  difficulty  of  placing  the  discharge  where  wanted ;  the 
Recond,  the  tendency  of  the  working  gas  to  disappear;  and  the 
third,  decidedly  erratic  action.  These  disabilities  have  recently 
been  to  a  large  extent  removed  by  the  advent  of  a  principle 
called  the  "  short  path  r^rinciple."  by  which  discharge  can  be 
prevented  except  where  wanted.  This  has  also  led  to  long  life, 
for  by  placing  the  discharge  in  proximity  only  to  certain  porous 
materials,  gaseous  cleanup  and  disintegration  are  both  pre- 
vented. With  this  change,  uniformity  of  action  also  appears. 
By  utilising  this  principle,  gnsrous  conduction  devices  may 
be  designed,  for  example,  a?  rectifiers.  Two  examples  are 
described  in  the  A.I.E.E.  Journi'  for  September,  1922,  the 
first  obtaining  unilateral  characteristics  by  the  use  of  a  mag- 
netic field,  and  the  second  by  the  u=e  of  a  space  charge.  The 
present  models,  as  described,  are  capable  of  handling  only 
email  amounts  of  power;  but  there  is  no  inherent  limitation 
in  this  direction.    The  usual  conditions  of  cost,  reliability,  life, 


and  so  on,  will  determine  development  for  higher  powers. 
It  is  impossible  to  predict  at  present  the  particular  portions  of 
the  electrical  field  in  which  this  device  in  its  various  forms  will 
find  a  use.  The  authors  believe,  however,  in  the  possibility 
of  constructing  gaseous  conduction  devices  which  can  be 
depended  upon  and  which  will  la.?t  indefinitely.  The  control 
is  so  complete  that  a  ratio  of  currents  in  two  directions  of 
several  thou.sands  to  one  can  readily  be  obtained.  These  recti-  < 
fiers  will  readily  stand  a  back  pressure  of  several  thousand  volts, 
and  the  current  which  they  can  pass  is  limited  only  by  the 
possibility  of  getting  rid  of  the  heat  evolved.  Tlie  internal  drop 
is  around  200  volts  with  the  usual  arrangements  of  the  device; 
heavy  currents  can  be  passed  for  short  intervals. 

One  commercial  model  of  this  form  of  S-tube  is  rated  at  50 
milliamperes  continuously,  and  1,.500  volts  back  pressure.  It 
has  a  substantial  Continuous  overload  capacity.  It  is  designed 
primarily  for  charging  fire  alarm  batteries  and  for  the  use  of  ■ 
radio  amateurs.  For  convenience,  it  is  built  to  he  screwed 
into  the  ordinary  standard  lamp  socket.  No  other  appur- 
tenances or  auxiliaries  are  necessary,  and  its  life  is  very  long. 
The  efficiency  depends  upon  the  circuit,  and  is  high  when 
high  voltages  are  rectified.  Such  tubes  may  be  used  in  series 
or  parallel  to  any  desired  extent  in  order  to  obtain  a  de.sired 
voltage,  current,  or  output. 

Mont  Blanc  Electric  Cars. — .^n  electric  cable  car  .service 
from  Les  Bossoms,  in  the  Chamonix  Valley,  to  the  summit  of 
Mont  Blanc,  is  expected  to  be  running  pext  year.  The  line 
will  be  12..5O0  ft.  high,  and  the  journey  will  occupy  about  90 
minutes. — Daily  Mail. 

The  Chemical  Industry. — The  .Association  of  British 
Chemical  Manufacturers  has  published,  under  the  title  "  Shall 
the  State  throw  away  the  Keys?  "  an  exposition  of  what  fine 
chemicals  mean  to  the  nation.  In  a  foreword.  Sir  William  .1. 
Pope,  F.R.S.,  Professor  of  Chemistry  in  the  University  of 
Cambridge,  summarises  the  case  for  the  protection  of  the 
country's  chemical  industry  by  means  of  tarifl's.  He  shows 
the  importance  of  the  industry  to  the  nation,  both  in  peace 
and  war.  The  booklet  itself  expands  upon  this  theme,  giving 
in  detail  the  many  directions  in  which  the  chemical  indu.stry 
is  indispensable.  It  is  of  some  satisfaction  to  note  that  peace 
applications  occupy  most  of  the  exposition. 

Service  Note. — Recruiting  is  now  open  for  the  first  Terri- 
torial Battalion  of  Royal  Engineers,  to  be  formed  under  the 
War  Office  scheme  for  defending  London  against  aerial  attack. 
The  new  unit  is  designated  the  10th  (London)  Anti-.Mrcralt 
Battalion,  Royal  Engineers,  and  the  training  of  the  battaUon, 
which  is  of  a  scientific  nature,  will  consist  of  operating 
-searchlight  projectors,  engines,  and  sound  locators.  Men 
of  a  high  standard  are  being  selected,  and  engineering 
students  and  men  with  te'chnical  knowledge  in  electrical  or 
mechanical  engineering  are  particularly  asked  to  join.  Those 
desirous  of  joining  should  apply  at  the  Headquarters,  10th 
(London)  A. A.  Battalion,  R.E.,  Duke  of  York's  School, 
Chelsea,  S.\V.~The  Times. 

New  X-ray  Diffraction  Apparatus. — Many  materials  may 
be  readily  identified  and  their  crystal  structure  determined 
with  a  high  degree  of  accuracy  by  X-ray  analysis.  The  appa- 
ratus described  in  the  September,  1922,  issue  of  the  Onieral 
Electric  Review  has  be.en  developed  to  provide  a  convenient 
means  for  applying  this  laboratory  method  of  analysis  to 
general  crystal  research  and  factory-control  work.  In  the 
latter  field,  particularly,  it  should  prove  to  be  of  great  value. 
The  article  describes  apparatus  by  which  the  characteristic 
X-ray  diffraction  patterns  of  fifteen  powdered  crystals  may 
be  taken  at  once.  Each  pattern  is  recorded  on  a  strip  of 
photographic  film  placed  in  a  cas.settc  which  automatically 
holds  the  film  on  the  arc  of  a  circle  of  8  in.  radius,  having 
at  its  centre  the  specimen  of  powdered  crystal.  The  whole 
apparatus,  exclusive  of  the  switchboard,  occupies  a  space 
3  ft.  in  diameter  and  about  4i  ft.  high. 

The  time  required  to  obtain  a  satisfactory  record  of  the 
diffraction  pattern  varies  from  5  to  12  hours  for  substances 
like  NaCI  to  70  hours  for  substances  like  CuCl  and  Csl.  Tlie 
diffraction  pattern  may  be  interpreted  dirctly  in  terms  of 
the  intcrplanar  distances  in  the  crystal  by  means  of  a  metal 
scale  which  is  calibrated  in  Ang-strom  units.  If  the  crystal 
happens  to  belong  to  the  cubic,  tetragonal,  or  hexagonal  sys- 
tems, its  structure  may  be  interpreted  directly  from  thcs'? 
interplanar  distances  by  means  of  charts. 

Good  and  Bad  Works  Managers.— Even  in  Soviet  Russia, 
wherg  all  the  industrial  establishments  and  other  works  are 
vested  in  the  State  and  conducted  by  so-called  trusts  and 
syndicates,  it  is  recognised  that  there  must  be  offiicials  as 
well  as  workmen.  But  what  can  be  thought  of  the  com- 
munist mentality  of  the  Moscow  Pravcla  (Truth)  in  open- 
ing a  prize  competition  to  settle  who  are  and  who  are  not 
good  works  managers''  Tlie  newspaper  has  invited  the  work- 
men to  send  full  details  to  it  concerning  good  and  bad 
managers,  .and  the  information  will  be  puhlished.  It  will 
then  be  left  to  the  participating  workmen,  apparently  by 
voting,  to  decide  who  is  the  best  and  who  is  the  worst  works 
manager.  Prizes  are  offered — overcoats,  boots,  watches, 
(fee.  and  the  new.spaper  expects  that  the  competition  will 
have  a  "  special  educational  effect  on  the  managers  of  works." 


Vol.  91.  No.  2,347,  NovBMBEB  17, 1922.]  THE    ELECTKICA.L    REVIEW 


786 


Company  Liquidation.— Glori-  Sui-pliks  (Electrical), 
Ltd.,  159,  Pentonvillc  Koail,  London,  N,— The  creditors 
interested  heroin  were  t:;ilK'cl  ti. pother  on  November  13th 
at  the  Manchester  Hotel.  Alrlersj^ate  Street,  E.G.  The 
liquidator  appointed  in  the  voluntary  liquidation  of  the 
company  siilniiitted  a  statement  of  afl'air.s  which  showed 
rankint.'  lialiilities  of  ,£.5t)2,  while  the  assets  were  esti- 
mated to  realise  deil3,  or  a,  deficiency  of  f-llO.  The 
assets  comprised  book  debts  £(*),  expected  to  prodncc  f43, 
and  stock  at  cost  £300,  valued  at  dSlOQ.  Mr.  E.  Russell,  tlu' 
liquidator  of  the  company,  said  that  the  business  was  estab- 
lished by  Messrs.  Bruce  &  Whitehousi^,  the  object  being  the 
purchasing  of  cheap  Ueriiian  electrical  goods.  They  carried 
on  the  business  for  about  .six  months,  and  th<^  company  was 
formed  in  March,  19'21,  witli  a  nominal  capital  of  £.300.  All 
the  shares  were  issued  to  the  vendors  in  payment  for  the 
assets  they  transferred.  The  company  had  experienced  con- 
siderable difficulties  in  getting  supplies  from  Germany,  while 
a  sufficient  turnover  could  not  be  made.  Finally  creditors 
began  to  press  and  voluntary  liquidation  was  then  decided 
upon.  The  principal  asset  was  the  .stock,  but  it  included  a 
quantity  of  foreign  wireless  goods. 

\  creditor  pointed  out  that  such  goods  wore  of  no  use  in 
this  country  as  they  would  not  meet  the  requirements  of 
the  broadcasting  regulations. 

The  liquidator  suggested  that  the  creditors  should  appoint 
an  informal  committee  of  inspection  to  assist  him  in  the 
liquidation  of  the  company,  but  no  re.-iolution  was  passed. 

The  following  are  creditors  :  — 


Malleable  Fittings,  Ltd.    ... 
R.idi.nnt  Electrical  Co. 
Telephone  Manufacturing    Co. 

Willi.iir.s.    Thomas 

riousjh    &   Co 


2(1  A.  &  .\.   Electrical  Co.       ... 

10  General   Cable   Co 

40  Hogan  &  .Wardrop 

13  Echo  Batterv  Co 

35  Smith,  H.  .W..  &  Co.,  Ltd. 


.Appointments  Vacant. — Senior  lecturer  in  electrical  eniji- 
neermg  (,i;8.50-i£l,t)00),  for  the  Royal  Naval  Engineering 
College,  Keyham,  Plymouth;  telegraph  foreman  (i'44n),  for 
the  Government  of  Nigeria. 

Electricity  in  Poplar. — On  November  13th  an  extension  of 
the  Glaucus  Street  electricity  works  of  the  Poplar  Borough 
Council  was  inaugurated  by  the  Mayor  (Aid.  Scurr).  A  large 
party  attended  the  ceremony,  and  afterwards  visited  an  elec- 
trical exhibition,  also  opened  by  the  Mayor.  The  new  plant 
consists  of  two  3,000-k\V  turbo-generators,  one  a  Pi'aser  and 
Chalmers-G.E.C.  set  and  the  other  a  Brush-Ljungstrom  set. 
Both  sets  ojjerate  at  130  lb.  pressure,  28i  in.  vacuum,  and 
:i,Ol.)0  r.p.m.  They  deliver  3-phase,  50-cycle  current  at  6,000  ^'. 
Both  are  standard  machines.  Another  new  feature  of  thi; 
station  is  a  six-panel  charging  board  for  electric  vehicles,  sup- 
plied by  the  General  Electric  Ck).,  Ltd.,  and  erected  by  the 
Council's  staff. 

The  former  chairman  of  the  Electricity  Committee  (Coun- 
cillor Edgar  Lansbury)  presided  at  the  ceremony,  and  gave 
particulars  of  the  expansion  of  the  undertaking  in  the  past 
three  years.  He  said  that  the  number  of  consumers  had  in- 
creased from  1,863  to  2,774,  the  length  of  h.p.  mains  had  in- 
creased by  10  miles  (40  per  cent.),  and  the  l.p.  distributors 
now  had  a  length  of  60  miles  as  against  43  miles.  He  paid  a 
tribute  to  Mr.  Bowdcn,  the  electrical  engineer,  and  his  stalV, 
and  asserted  that  although  gas  charges  were  still  from  140  to 
160  per  cent,  above  the  pre-war  level,  the  price  of  electricit.\' 
in  Poplar  w-as  only  advanced  50  per  cent.  The  Mayor,  in 
declaring  the  extension  and  exhibition  open,  urged  his 
audience  to  take  electricity  in  their  homes  and  factories ;  once 
they  did  this  they  would  never  wish  to  revert  to  the  older 
methods.  Votes  of  thanks  were  passed  to  the  Mayor  (propo.seil 
by  .\ld.  Hopwood,  chairman  of  the  Electricitv  Committee,  and 
seconded  by  Mr.  E.  Wil.son,  of  the  G.E.C.),  and  to  the  Chaii'- 
man  (proposed  by  Mr.  Bowden  and  seconded  by  Mr.  Deverill, 
Brush  Electric  Engineering  Co.). 

The  exhibition,  which  remains  open  until  the  18th  inst.,  is 
very  representative,  and  the  following  firms  are  included  in  the 
list  of  exhibitors  : — The  General  Electric  Co.,  Ltd. ;  the  Briti.sh 
Electric  Transformer  Co.,  Ltd. :  the  Sloan  Electrical  Co..  Ltd. ; 
the  Standard  Electric  Sign  Co.,  Ltd.;  Metropolitan-Vickers 
Electrical  Co.,  Ltd.;  the  Western  Electric  Co.,  lA-A.;  the  Cable 
-Vccessories  Co..  Ltd.;  Plant  it  Supplies,  T,td. ;  W.  T.  Plenlev's 
Telegraph  Works  Co.,  Ltd.;  J.  H.  IXicker  &  Co.,  Ltd.;  the 
B.T.H.  Co.,  Ltd. ;  and  Siemens  Bros.  &  Co.,  T,td. 

Mr.  Carrington,  a  local  baker,  h;is'  untlertaken  to  bake  bread 
electrically  from  flour  supplied  gratis,  and  to  sell  it  in  aid  of 
the  Poplar  Hospital. 

An  employes'  canteen,  capable  of  cooking  (electrically)  daily 
meals  for  30  jiersons,  was  also  inaugurated.  Tlic  cookers  are 
<  f  the  "  Tricity  "  type. 

Ministry  of  Transport  Rules  and   Orders. — The  -Minister 

<.r  Transport  has  i.ssued  Statutory  Rules  (192-2,  No.  1163),  dated 
October  11th,  lfl'22,  relating  to  the  costs  and  expenses  incurred 
m  connection  with  inquiries  or  inspections  made  on  his  behalf, 
and  siiper.seding  the  Pnivisional  Rules  dated  Mav  IPth,  10-22. 

The  Mini.-iter  has  also  issued  Statutory  Rules  (ii>22.  No.  1166). 
dated  October  flth,  19-22,  with  respect  to  the  confirmation  of 
Orders  under  Section  7  of  the  Electricity  (Supply)  Act,  1919. 
reciting  the  procedure  t<i  be  followed  by  persons  objecting  t<i 
the  confirmation  of  an  Order,  and  superseding  the  Provisional 
Rules  dated  May  31st,  1923. 


Broadcasting  Music— During  recent  weeks  interesting 
experiments  have  been  conducted  by  the  new  radio  apparatus 
which  has  been  erected  at  TrafTord  Park,  Manchester,  by  the 
.Mctropolitan-Vickers  Electrical  Co.  The  station's  call  sign  is 
Q  Z  \ ,  and  it  is  to  become  the  broadcasting  centre  for  this 
area. 

Some  of  the  experiments  were  carried  out  with  a  view  to 
asctjrtaining  precisely  how  the  tran.smission  of  music  by 
various  types  of  instrument  was  affected  in  transmisbion  by 
wireless.  The  assistance  of  amateurs  who  heard  the  transmis- 
hions  was  sought,  and  their  information  on  technical  points  hafi 
been  valuable  in  the  determination  of  phenomena  associated 
with  different  kinds  of  music.  Ttie  services  of  a  full  orchestra 
were  engaged  by  Q  Z  Y  and  transmissions  on  the  separate 
instruments  were  made.  These  included  the  piano,  violin, 
'cello,  harp,  clarionet,  bassoon,  euphonium,  and  French  horn. 
On  the  writer's  in.stallation— a  circuit  employing  reaction 
w-ith  five  valves — the  transmissions  were  heard  clearly,  the 
distance  from  Q  Z  Y  being  over  seventy  miles.  With  the 
exception  of  the  French  liorn,  there  was  no  pronounced  dis- 
tortion which  could  be  attributed  to  the  actual  process  of 
transmission.  'ITie  distinctive  musical  qualities  and  character- 
istics of  each  instrument  were  accurately  reproduced,  some- 
times with  astonishing  clarity  and  volume. 

The  transmission  of  music  by  wireless  is,  however,  a  long 
way  yet  from  perfection  and  there  is  a  field  of  research  which 
must  be  more  definitely  explored  before  perfection  is  attained. 
The  phenomena  presented  in  the  transmission  of  selections  by 
the  complete  orchestra,  or  indeed  by  any  concerted  rendering. 
vocal  or  instrumental,  need  careful  investigation.  It  is  well 
known  to  anyone  who  has  frequently  listened  to  wireless 
music  that  certain  notes  do  not  lend  themselves  easily  to  faith- 
ful reproduction,  and  often  create  unpleiisant  vibrations  and  a 
curious  dragging  or  re-echoing  effect.  Chiefly  these  are 
strident  notes,  and  the  clashing  of  cymbals  is  particularly 
liable  to  create  di.scord  in  the  receiving  set.  On  the  other 
hand,  sonorous  music,  such  as  that  of  the  cornet  and  the 
mellifluous  qualities  of  the  harp,  are  rarely  blemished  by 
actual  transmission. 

The  problem  of  rendering  all  types  of  music  more  accu- 
rately receivable  in  wireless  is  one  for  the  radio  engineer  and 
for  the  skilled  mu.sician  also.  The  latter  can  do  much  by 
studying  the  effects  mentioned,  and  probably,  by  a  suitable 
balancing  of  the  component  parts  of  an  orchestra  during  a 
rendering,  can  make  reception  as  a  whole  more  gratifyint:. 
It  is  a  suhject  to  which  he  might  well  devote  time  and  atten- 
tion, for  broadcasting,  necessitating,  as  it  will,  lengthy  pro- 
grammes of  music  every  night,  is  going  to  create  a  new 
sphere  for  the  services  of  the  musical  profession. 

For  the  electrician,  the  chief  problem  at  present  undoubtedly 
is  the  microphone,  by  means  of  which  music  and  speech  are 
superimposed  upon  the  carrier-wave  generated  by  wireles.* 
plant.  It  is  the  only  means  known  at  present,  and  it  has 
many  imperfections.  To  begin  with,  it  works  upon  a  prin- 
ciple which,  electrically,  is  essentially  unsound,  a  loo.se  con- 
tact. The  carbon  granules  which  are  placed  behind  the  dia- 
phragm vibrate  in  .sympathy  w-ith  the  modulations  of  sound 
impres.sed  upon  it,  and  thus  incorporate  speech  or  music  with 
the  oscillations  producing  radiation  from  the  aerial.  Not 
infrequently  the  granules  "  pack  "  under  the  influence  of  an 
excess  of  electrical  energy,  and  flie  immediate  effect  is,  of 
course,  distortion  in  the  transmission.  Since  the  granules 
respond  to  the  smallest  modulation,  it  would  seem  that  the 
notes  of  some  instruments  which  are  strident  invariably 
cause  packing,  which  lasts  long  enough  to  destroy  the  true 
quality  of  the  note.  Cannot  a  better  means  of  conveying 
speech  and  music  into  the  radio  circuit  be  devised"?  In  any 
circuit  a  loo.se  contact  is  had  :  in  wireless  the  defects  of  the 
microphone  are   considerably  magnified. 

It  is  interesting,  by  the  way.  to  note  that  experiments 
have  been  carried  out  with  several  microphones  in  use.  This 
has  led  to  decided  improvement,  especially  in  the  rendering 
of  mu.sic  by  more  than  one  instrument.  In  a  violin  selec- 
tion, with  ))iano  accompaniment,  the  piano  could  be  heard 
loudly  and  the  violin  hardly  at  all  when  only  one  microphone 
was  used.  But  when  two  were  employed,  one  before  each 
instrument,  the  result  was  a  remarkable  nicetv  of  balance.— 
L.  B.  Pown.L. 

German  Electric  Cable  Works  Destroyed — The  Hnrten- 
feld  electric  cable  works  in  B<Mlin.  lielonging  to  the  Siemens- 
Schuckert  Co.,  have  been  partially  destroyed  by  fire.  Several 
firemen  were  almost  a.sphvxiated.  and  one  has  died. — fSeuirr 
(Berlin). 

Le)^al. — W/U,.vM.t,  IL\hi>waui:  MAM'F.^crnRiNO  Co.  r.  The 
Ei.KCTRir  Components. — With  i^eference  to  this  case  reported  in 
our  "  Legal  Columns  "  (p.  (i83)  last  week.  Messrs.  Electrical 
(aimponents,  Ltd,,  of  Great  Charles  Street.  Birmingham, 
desire  it  to  he  understood  that  there  is  not,  and  never  has  been, 
any  connection  between  the  company  concerned  and  them- 
selves. 

Effect  of  Broadcasting  on  the  Gramophone  Industry. — At 
the  aenornl  meting  of  the  Gramophone  Co..  Ltd..  on  Novem- 
ber 8th.  Mr.  E.  T.  LI.  Williams,  who  presided,  explained  that 
ladio  telephony  anil  broadcasting  in  the  present  state  of  the 
art  was  in  no  way  likely  to  adversely  affect  the  company's 
business.  Pm-elopment  would  be  watched  with  interest,  and 
the  future  might  .show  influence  ujion  the  gramophone 
industry  far  other  than  prejudicial. — Financial  Times. 
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INSTITUTION     NOTES. 


Finsbury  Technical  College  Old  Students'  Association. — 

This  Association  held  its  eleventh  annual  dinner  on  November 
4th  at  the  Engineers'  Club,  and  73  luenjliers  and  their  guests 
participated.  Tlie  toast  of  "  The  College  "  was  proposed  by 
Mr.  A.  Chaston  Chapman,  F.I.C..  F.R.S.,  and  Dr.  W.  H. 
Eccles,  F.R.S.,  in  reply,  referred  to  the  loss  the  College  had 
sustained  by  the  appointment  of  Dr.  M.  O.  Forster,  F.E.S., 
a  past  student  of  the  College,  to  the  Directorship  of  the  Insti- 
tute of  Science  at  Bangalore,  and  also  by  the  telectiou  of  Mr. 
Catterson-Smith  tu  lill  the  chair  of  Electrical  Engineering  at 
the  same  institute.  Mi-.  F.  Gill,  O.B.E.,  President  I.E.E., 
proposed  the  toast  of  "  The  Association,"  and  Mr.  \V.  G. 
Head,  M.I.Mech.E.  (the  President  of  the  O.S.A.),  replied, 
and  announced  that  Sir  Oliver  Lodge,  F.R.S.,  had  consented 
to  give  the  tirst  Silvanus  P.  Thompsun  Memorial  Lecture. 
Mr.  \V.  M.  Mordey.  M.Inst.C.E.  (president-elect  of  the  O.S.A.). 
proposed  the  toast  of  "  The  Guests,"  remarking  that  they 
numbered  among  their  guests  the  Presidents  of  the  Chemical. 
Electrical,  and  Mechanical  Institutions.  Dr.  Hele-Shaw, 
LL.D.,  F.R.S.,  briefly  responded.  Between  the  toasts  a  num- 
ber of  excellent  musical  items  were  given  under  the  direction 
of  Mr.  L.  M.  Clark,  A.I.C,  F.C.S. 

Edinburgh  Telegraph  and  Telephone  Society.  —  On 
November  7th  Col.  C.  c;.  Chetwude  Crawley,  R.^LA..  Deputy 
Inspector  of  Wireless  Telegraphy  to  the  tl.P.O.,  lectured  to 
the  Telegraph  and  Telephone  Society  and  the  Edinburgh  Radio 
Society  on  "  Wireless  Communicatiuii."  He  in.stanced  the 
difficulties  that  had  prevented  the  Imperial  Wireless  Chain  from 
being  accomplished,  but  stated  that  negotiations  were  in  pro- 
gress, and  that  .shortly  a  dehnite  scheme  embracing  the  whole 
Empire  would  be  in  operation.  The  status  of  the  radio  amateur 
and  the   "  broadcaster  "  were  also  discussed. — Scotsman. 

S.A.  Institute  of  Electrical  Engineers. — According  to  the 
Tranacujtiuns  of  the  Institute,  a  sub-committee  of  the  Council 
is  endeavouring  to  collect  contributions  tu  the  proposed 
"  History  of  Electrical  Engineering  in  South  Africa  " 
from  electrical  engineers  in  all  parts  of  the  country.  A 
sub-committee  of  the  Council  has  very  carefully  considered 
the  "  model  conditions  "  prepared  by  the  Institution  of 
Electrical  Engineers,  London,  and  strongly  recommends  the 
Council  to  urge  consulting  engineers  to  adopt  these  conditions 
as  a  basic  standard,  and  further  to  make  use  of  the  British 
Engineering  Standards  in  their  specifications.  The  Develop- 
ment of  Resources  Committee  has  been  fonned  to  as.sist  in 
furthering  the  development  of  the  resources  of  the  counti-y. 
There  are  many  projects  that  might  be  brought  forward  in 
the  initial  stages,  which,  with  the  help  of  the  Committee, 
might  be  brought  to  the  point  where  consulting  engineers  are 
employed.  It  is  not  intended  to  specify  the  plan  necessary 
lor  carrying  out  projects  or  to  act  as  consulting  engineer,  but 
its  advice  may  be  of  assistance  in  bringing  to  maturity  some 
developments  in  connection  with  the  resources  of  the  country. 

Institution  of  Electrical  Engineers. — The  Informal  Meet- 
ings of  the  Institution  commenced  for  the  new  session  on 
November  6th  with  a  discourse  by  the  president,  Mr.  F.  Gill, 
on  the  "  Importance  of  Commercial  Knowledge  to  the  Engi- 
neer." Mr.  W.  E.  Warrilow  was  in  the  chair,  and  a  large 
gathering  wafi  treated  to  a  stimulating  address  which  pro- 
voked an  interesting  discussion.  Mr.  (Jill  said  the  funda- 
mental and  true  function  of  the  engineer  was  to  apply 
physical  laws  with  the  least  expenditure  of  capital  and  pro- 
perly equip  himself  for  the  larger  interpretation  of  the 
engineer's  functions;  it  was  becoming  more  and  more 
ipiportant  for  the  engineer  to  study  the  phraseology  and 
methods  of  business.  The  engineer  to-day  should  know  the 
elements  of  accountancy,  the  rudiments  of  a  balance-sheet, 
Ac.,  and  Mr.  Gill  went  on  to  enumerate  some  of  the  commer- 
cial issues  that  vitally  concerned  the  engineer.  Tlie  London 
supply  authorities  were  supposed  to  be  unable  to  extend  their 
business  bec:iuse  of  the  imminent  termination  of  their  licences. 
That  termination  was  about  nine  years  hence,  and  if  that 
period  was  considered  too  great  a  hindrance  it  was  very  evident 
how  badly  needed  wag  the  study  of  economy  by  engineers. 
.Mr.  Pooley  opened  the  discussion,  in  which  14  members  took 
part. 

Edinburgh  Electrical  Society. — M  the  meeting  held  on 
November  27th,  Mr.  K.  I  Taylor  read  a  paper  on  "  Scientific 
Illumination."  The  paper  dealt  with  the  flux  distribution  and 
efficiencies  of  a  variety  of  electric  light  sources  in  common 
use.  The  author  exhibited  numerous  diagrams  and  ingenious 
models  illustrating  flux  in  *.  rins  of  water  capacity,  and  the 
paper  was  illustrated  with  lantern  slides  giving  examples  of 
good  and  bad  illumination  (if  interiors. 

Association  of  Consulting  Engineers. — ^The  annual  dinner 
of  the  Association  of  Consulfiiiu  Engineers  is  to  be  held  on 
Wednesday  evening,  December  C.tli,  at  the  St.  Stephen's  Club, 
Victoria  Embankment,  Westminster,  S.W, 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  elfctrical  engineen.  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profesiion 
and  industry,  aUo  electric  tramway  and  railicay  officials,  tn 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
movements. 


M.  Brillouix,  the  President  of  the  French  Society  of 
Electricians  whose  portrait  accompanies  this  nat<'.  is  one  of 
those  who  have  contributed  to  the  symposium  of  conpratula- 
tory  raes.sages  appearing  in  this  issue.  Professor  Brillouin  was 
a  student  at  I'Ecole  Norinale  Superieure  from  1874  to  1877.  and 
iipnn   leaving  became  an   assistant  master  at  the  College   de 


I'HOI.    IjHII.I.DIIN, 

President,   Societe  Franjaise  des  Electriciens. 

France,  where  he  remained  untill880.  He  subsequently  occu- 
pied jiositions  in  the  Universities  of  Nancy,  Dijon,  and  Tou- 
louse. In  1887  he  returned  to  I'Ecole  Normale  Superieure  a« 
Professor  of  Physics,  remaining  there  until  I'JtX),  when  ho  was 
appointed  Professor  uf  Physics  and  Mathematics  at  the  College 
de  France,  a  post  w'hich  he  still  occupies.  Prof.  BriUouin  was 
elected  a  member  of  the  Academy  of  Sciences  last  year. 

Mb.  E.  M.  Dence,  L.C.G.,  who  ha«  been  elected  Mayor  of 
Greenwich,  is  a  director  of  Johnson  &  Phillips,  Ltd.,  of  Old 
Charlton. 

Mk  R.  W.  Daltox,  who  for  the  past  six  years  has  been 
H.M.  Trade  Commissioner  in  New  Zealand,  is  in  attendance 
at  the  Department  of  Overseas  Trade  for  a  brief  period,  and 
will  be  plea.sed  to  interview  manufacturers  and  merchants 
interested  in  trade  with  New  Zealand.  Appointments  with 
Mr  Dalton  can  be  made  by  apphcation  to  the  Comptroller- 
General,  Department  of  Overseas  Trade,  35,  Old  Queen  Street, 
London,  S.W.l.  The  reference  T.G.  3,9G'2  .should  be  quoted  in 
all  cases. 

M.  PiiiLii'PE  Bkdh,  who  has  sent  one  of  the  messages  of  con- 
gratulation which  appear  elsewhere  in  this  issue,  graduated 
from  the  Institut  Montefiore  de  Liege  in  1890,  and  after  spend- 
ing some  time  in  Germany,  joined  the  direction  of  a  Belgian 
company  whose  business  was  the  carrying  out)  of  electric  light- 
ing and  power  installations.  Tlien,  for  ten  years,  he  was  in 
bu.siness  on  his  own  account  as  a  manufacturer  of  glassware 
for  lighting,  with  an  electrical  in.stallation  department.  H« 
now  represt^nts  a  number  of  French  and  Belgian  electrical 
firms,  and  is  the  present  president  of  the  Society  Beige  dea 
Electriciens,  This  institution  was  fornicil  in  1883,  and  has 
now  5fX)  members  in  three  classes: — Educationalists  and 
Government  officials;  officers  of  provincial  and  municipal 
administrations;  and  industrialists.  The  president  is  chosen 
from  each  of  these  three  classes  in  rotation.  The  two  gentle- 
men immediately  preceding  M.  Bede  as  president  were  M. 
Emile  Pierard,  Director  of  the  Telegraph  .Administration,  and 
a  professor  at  the  University  of  Brussels,  and  M.  Edmond 
Lacornble,  chief  of  the  Brussels  electricity  supply  system. 

Mi(.  Ghosse,  electricity  manager  under  the  Portrush  (Co. 
Antrim)   District  Council,  has  tendered  his  resignation. 

Ai.DKHMAN  Max  Musi'HATT,  of  Tlie  Grange,  Fulwood  Park, 
Liverpool,  upon  whom  a  baronetage  is  conferred  in  the  List 
of  Dissolution  Honours,  is  chairman  of  the  United  Alkali  Co., 
I.t^L,  founded  liy  his  father,  and  a  director  of  the  Automatic 
Telephone  Manufacturing  Co.,  Ltd.  He  was  I.ord  Mayor  of 
Liverpool  in  1916-17. 
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Tunbridge  Wells  Town  Council  has  iuoreased  the  salary  of 
the  chief  assistant  electrical  engineer  (Mr.  J  E  Pownall) 
Irom  i.'496  per  annum  to  ±'534. 

„^^:  W.  Powell,  tor  15  years  meter  superintendent  at  the 
Hereford  Corporation  Electricity  Works,  haa  been  presented 
on  his  resignation,  with  two  divan  easy  chairs  ' 

Mr.  Milton  borough  electrical  engineer  of  Maidenhead 
has  a.sked  the  Town  Council,  in  view  uf  tho  incieasing  gross 
prohts,  that  1  per  cent.,  instead  of  -J  per  cent.,  of  the  gross 
profit  should  be  added  to  his  salary  a.s  from  .\pril  Jst,  192:3. 
This  was  the  amount  he  originally  suggested,  and  the  Electric 
Lighting  Committee,  m  accepting  tho  propo.sal,  expressed  their 
appreciation  of  the  spirit  shown  by  Mr.  Milton  in  making  the 
suggestion. 

Mr.  Joseph  Toole,  the  Labour  candidate  for  the  Everton 
division  of  Liverpool,  was,  ten  years  ago,  an  employe  of  the 
British  Insulated  &  Helsby  Cables,  Ltd.,  uf  which  his 
political  opponent,  Sir  Harmood  Banner,  is  chairman. 

Mr.  S.  L.  Pearce,  city  electrical  engineer  of  Manchester, 
has  been  elected  a  member  of  the  Alpine  Club.  Mr.  Pearce 
has  spent  many  holidays  climbing  in  the  Alps,  both  in  summer 
and  winter,  and  has  derived  much  beneht  therefrom.  He 
is  also  a  member  of  the  Alpine  Ski  Club  and  the  Swiss  Alpine 
Club. 

Mr.  Councillor  Beale  being  unable,  owing  to  his  business 
engagements,  to  accept  re-election  as  chairman  of  the  Bir- 
mingham Electric  Supply  Committee,  Mr.  Alderman  J.  B. 
Burman,  J. P.,  a  former  chairman,  has  been  appointed. 
Alderman  Burman  is  a  member  of  the  National  and  District 
Industrial  Councils  for  the  Industry. 

Captain  Arthur  Angers,  A.M.I.E.E..  principal  of  the  firm 
of  Messrs.  A.  Angers  &  Co..  electrical  and  mechanical  engi- 
neers, Liverpool,  was  again  returned  as  a  member  of  the 
Liverpool  City  Council  on  November  1st  by  a  large  majority. 

Obituary.— Mr.  W.  LI.  Smith.— We  regret  to  record  that  the 
(loath  took  place  on  Sunday  last  of  Mr.  W.  H.  Smith,  late 
manager  of  the  Liverpool  and  Ireland  branch  of  Simplex  Con- 
duits, Ltd.  His  services  in  the  Simplex  interest  extended 
over  a  period  of  18  years.  The  depot  at  96,  Whitechapel  is 
now  under  the  control  of  Mr.  B.  L.  Myer,  A.M.I.E.E.,  who, 
in  the  capacity  of  acting  manager,  relieved  Mr.  Smith  of  his 
duties  during  his  recent  ill-health. 

Mr.  J.  McDouGALL.— The  passipg  of  a  very  old  servant  of 
the  India-Eubber,  Uutta-Percha  &  Telegraph  Works  Co-,  Ltd., 
took  place  in  the  death  of  Mr.  .1.  McDougall  at  his  home  at 
Forest  Gate,  London,  E.,  on  the  8th  inst.  Mr.  McDougall, 
who  was  within  a  few  days  of  attaining  66  years  of  age, 
entered  the  company's  service  as  long  ago  as  1870,  and  was- 
for  many  years  in  charge  of  the  waterproofing  department  at 
Sdvertown,  from  which  position  he  was  transfen'ed  to  the 
company's  London  branch  in  Cannon  Street  in  1907. 

Mr.  F.  W.  Fo.k. — The  death  has  _taken  place  at  Folkestone 
of  Mr.  Frederic  William  Fox,  electrician,  who  for  many  years 
carried  on  business  in  Bank  Street,  Ashford,  Kent.  He  was 
08  years  of  age. 


NEW     COMPANIES     REQISTERED. 


Charmlyn   Electrical  Co.,    Ltd.    (185,471). — Private  com- 

p.iny.  Registered  November  3rd.  Capital,  i,'.JOO  in  £1  siiares.  To  carry  on 
the  business  of  electrical  engineers,  manul^icturers  and  sellers  of  electrical 
apparatus,  implements  and  machinery,  &c.  The  provisional  directors  are: 
Miss  E.  M.  I.  Rollason,  20,  Korthbridge  Road,  Clapham  Common,  S.W.ll, 
secretary:  A.  J.  Lloyd,  Glastonia,  Ashingdon,  Essex,  clerk.  Secretary: 
Evelyn   M.   I.  Rollason.     Registered   office:   10,   Gray's    Inn    Road,   W.C. 

Crystophone  Manufacturing  Co.,  Ltd.  (185,443). — Private 

company.  Registered  November  2nd.  Capital,  i'1,000  in  £1  shares.  To  carr) 
on  the  business  of  wireless,  telephone,  telegraph  and  electric  light,  heat  and 
power  supply  company,  &c.  The  first  directors  are  :  N.  E.  Dobbin,  ij,  Gran- 
■le  Place,  South  Kensington,  S.W.IO;  S.  L.  Forbes,  52,  Fitzgeorge  Man- 
gton,    S.VV.U;    J.    L.    Greener,    SS,    St.    Mary^s    Mansions, 


s.    West    Kensington 
Paddington,  \V.2;   J.    \V.    Fothergill.   12,    Lansdown    Place,    Blackheath,   S.E.IO, 
Qualification  :   i'l.     Registered  office  :   16,   Wells  Street,  VV.l. 

Broadfield  Radio  Co.,  Ltd.   (185,523).— Private  company. 

Registered  November  0th.  Capital,  £100  in  £1  shares.  To  acquire  the  busi- 
ness of  radio  apparatus  manufacturers  and  designers  carried  on  by  R.  J. 
Sawbridge  and  R.  K.  Coupland  at  Caldy  Island,  Pembrokeshire,  as  "  Saw- 
bridge  iind  Coupland."  The  permanent  directors  are:  R.  J.  Sawbridge,  Caldy 
Island.  Tenby,  South  Wales,  radio  engineer:  R.  K.  Coupland,  1,  The  Glen, 
Saundersfoot.  Pembrokeshire,  radio  engineer.  Qualificjilion  :  £5.  Remuner;i- 
tion  ;  £100  per  annum,  divided  between  them.  Rcgist.red  office  :  New  Hedges, 
lenby,   IVmbrokeshire. 

Wireless     Service,     Ltd.     (185,604). — Private     company. 

Registered  NovemU.-r  8th.  Capital,  £2,000  in  1,000  pref,  shares  of  £1  each 
and  20,000  ordinary  shares  of  Is.  To  carry  on  the  business  of  manufac- 
turers of,  and  dealers  in  wireless,  telegraphic,  and  telephonic  apparatus, 
instruments,  equipment,  and  accessories,  &e.  The  first  directors  are  : — 
L.  M.  Robinson,"  "  Thomazines,"  Roydon  (chairman);  H.  A.  Reeves,  85,  Tal- 
garth  Mansions,  Barons  Court.  W.4  (manager).  Qualification  :  50  pref.  shares. 
Registered  oflSce  :  2,  Lower  John  Street,  Piccadilly  Circus,  W.I. 

Waterloo  Wireless  Co.,  Ltd.  (185,600).— Private  com- 
pany. Registered  November  8lh.  Capital,  £I,O0O  in  £1  shares.  To  carry  on 
the  business  of  electricians,  electrical  engineers,  dealers  in  wireless,  telegraphic, 
and  telephonic  apparatus  -^f  all  kinds.  &c.  The  first  directors  are  :— R.  ], 
Kelsall,  36,  Great  George's  Road,  Waterloo,  I.anes. ;  T.  W.  Craig,  3,  Church 
Road.  Waterloo,  Lanes.  Qualification  :  100  shares.  Registered  office  :  3. 
Church    Road,    Waterloo,    Lanes. 

Leo  Sunderland  &  Co..  Ltd.  (185,448).— Private  com- 
pany. Registered  November  3nd.  Capital.  £10.000  in  fl.OOO  10  per  cent, 
cumulative  preference  sh.ires  of  £1  e.ach  and  10,000  d.  (<  rred  shares  o(  fc. 
«ach.  To  take  over  the  business  of  electrical  and  general  engineers  carrier] 
on  as  "  l.eo  Sundirland  &  Co."  The  subscribers  (each  with  one  share)  are  :— 
G.  C,  Pillinger,  "  Avening."  Holland  Av.nue.  .Sutton,  Surrey,  electrical 
engineer:  L.  Sunderland,  1.  Sheen  Park,  Richmond,  electrical  engineer.  L. 
Sunderland  is  permanent  managing  director.  Registered  office  :  40,  Albemarle 
Street,  W. 


MiUord   Haven  Electric   Welding  Co.,    Ltd.    (185  618)  — 

Invate  company.  Registered  November  9lh.  Capital,  £2,000  In  £1  .tiVre. 
lo  carry  on  the  bu»me».  ol  electric  and  oiy-acelylenc  welderi.  •hii  buildera 
and  "pairer.,  engineer.,  founder.,  .mith.,  machinist,,  4c.  The  fini  direclw. 
are:-U.  W.  Jhoma,  17,  Harri..mith  Road.  CardiB;  Edith  Thomas,  17, 
Harr.ssm.lh  Road,  Cardifl.  D.  W.  Thoaia.  i.  permanent  manifiinj 
director,  subject  to  holding  100  .hare.,  with  remuneration  o(  £*«0  per  "num 
oakl  ■'  r'L""''  .  ""--.P'^fi"  '"""ining  alter  30  per  cent,  dividend  ha,  been 
r>.  H  ,  T.  '^  ,'•'  "'"'*"'  J'fector.,  £25  per  annum.  RegUtered  oSce : 
i— J,    auu:    aircti,   Cjruitl. 

Crystor  Cowl   Insulators,    Ltd.    ( 185,444)  .—Private  com- 

pmy^  Registered  NovemUr  2nd.  Capital.  £l,0f«  in  £i  shares.  To  cairv 
on  the  business  ol  a  wireless,  telephone.  1. 1.  graph,  and  electric  light,  heat 
and  power  supply  company,  4c.  The  first  director,  arc  :  S.  L.  Forbi.  42 
•itzgcorge  Mansions.  West  Kensington.  S.W.U:  .N.  E.  Dobbin.  S.  G«nv,^; 
\lorri'mfr°"siret't''w"l''°"'    ""'         "'     '-'"  ■'''''^''''"  '    'f'      Rcgi.Iered    office:    »7. 

CardiK  Electric  and  Wireless  Supply  Co.,  Ltd.  (1&3  579) 

-1  rlvate  company.  Registered  .November  Sth.  Capital,  £2.000  in  £1  .hare.' 
1  o  carry  on  Iho  business  ol  electricians,  manufacturers,  and  worker,  ol  and 
dealers  in  electricity,  wireless  engineer..  4c.  1  he  first  director,  are  :-S.  D 
laylor,  12,  Cwrtyvil  Road.  I'enarlh,  Glam..  electrical  engineer;  L.  E.  R. 
P.^^'^'-,f*i  '^'"  ?."■='■''  '^"'■i-'"-  '^''""'  «'«'""!  engineer;  "f.  L.  W.  Dean 
mIcci    C^fdin'      ^^""^   ^'""'-  "•'""''"■'  "P"alor.    IJegistcred  office:  43,   Bute 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Torquay  Tramways  Co.,   Ltd.— Satisfaction  to  the  extent 

itiOOOO^  ""  ^"P"""'"^  ^''''   '^-'  •>•  *^''"^ee  dated   .March  Sth,  1911,  securing 

Lyto,  Ltd.— Particulars  tiled  of  ^1,500  debentures  autho- 

ii^d  October  I9th,  1S22,  charged  ..n  the  companv',  underta:<ing  and  property. 
ueir"£l'30()  ''   '""'"'""S   "■'>:-'lii-'I  t-ipital.  the  amount  ol  the  present   issue 

British    Wireless    Supply   Co.,    Ltd.— Particulars    tiled    of 

tSJO  debentures  authorised  by  resolution,  of  Otlobi.r  4th  and  19th,  1922. 
charged  on  the  company's  undertaking  and  prop,:rl%,  present  and  future,  in- 
cluding unc.illecl   capit.,1,   the   whole  amount  being   miw   issuesl. 

Walsall  Electrical  Co.,  Ltd.— .Satisfaction  in  full  on  Octo- 
ber llth,  l:r>2.  u(  lucri-.ige  da.ed  March  7lh,  1913.  securing  all  moneys  due 
or  to  Ixcome  clue  from   the  company  to  I..J.C.  and  Midland   Uiink. 

North  Somerset  Electric  Supply  Co.,  Ltd.— First  mort- 
gage debenture  dated  October  30lh.  1922.  to  secure  £25,000,  charged  on  various 
properties  in  Portishead,  Long  Ashton.  near  Bristol,  Laston  in  Cordano. 
Somerset,  and  the  company's  undertaking  and  other  assets  includint!  un- 
called capital.     Holder  :    Solicitor    to   H.M.    Treasury.  " 

British  Glass  Wool  Co.,  Ltd.— Debenture  dated  October 

•25th  1922,  lo  secure  £600,  charged  on  Brit.innia  Works.  Lowman  Road. 
Holloway,  N..  and  the  compjnv's  undertaking  and  propcru,  oresent  and 
future,   including  unc.lled  c:.pilal.     Holders:   Barclay's  Bank.     '      ' 

Kartret    Engineering  Co.,  Ltd.— G.    B.    Manley,    of  80a, 

Coleman  Street,  EX;.,  was  appointed  receiver  and  manai-.er  bv  order  ol  court 
dated  October  'JSrd,  1322. 

Rawlings  Bros.,  Ltd.  (67,908).— Return  dated  September 

22nd.  1922.  Capital,  £100,000  in  70.000  ordin;irv  and  30.000  preference  shares 
cil  £1  each.  50,744  ordin:irv  and  20,685  preference  shares  taken  up.  £71.429 
p;iW.     .\Iortg..gc-s  and  charges,  nil. 

Royce,  Ltd.   (63,871).— Return    tlated    .\ui;ust*  1st,    1922. 

C.ipital.  £170,000  in  70.000  preference  and  100.000  ordinarv  shares  ol  £1 
each.  34,955  preference  and  72,487  ordinarv  shares  taken  up.  £1  per  share 
called  up  on  4.955  preference  and  6  ordinarv  and  15s.  per  share  on  30,000  pre- 
ference. £i!7,461  paid.  £79,981  .onsidcred  as  paid,  being  £1  per  share  on 
72,481   ordinary  and  .Is.  per  share'  on   HO.tKK)  preference  shares.     Mortgages  and 

Electric     Supply     Corporation,     Ltd.     (52,036).- Return 

d.ited  Julv  18th.  I9I22.  Capital.  £2,50.000  in  £5  shares.  All  shares  taken  up. 
£215,000   paid.     £35.000  considefd  :is  p:iid.     Mortgages  and   charges,   £154.914. 

St.  Helens  Cable  &  Rubber  Co.,  Ltd.  (87,774).— Return 

d:ued  Mav  •29th,  1922.  Capital,  £100,000  in  £1  shares.  84,000  shares  taken 
up.     £84.000  paid.     Mortgages  and  ch:irgcs,  nil. 

George    Moritz,    Ltd.    (38,158).— Return  dated    February 

2eth  (filed  Mav  5th),  1922.  Capital,  £10,000  in  £1  shares.  9.081  shares  taken 
up.    £8,081  paid.    £1.000  considered  .is  p.iid.     Mortgages  and  charges,  £1,000. 


CITY     NOTES. 


In  presenting   the   report   and   accounts 
Telephone  at  tlie  annual  meeting  on  November  7th. 

.Manufacturing     Viecount  Chetwynd,  referred  to  the  death 
Co.,   Ltd.  of  Sir  .John  Koes,  in  Junt^  last.    Turning  to 

tho  balanoo  .-^heet,  he  pointed  out  that  invest 
meats  in  installation  ooiniianies  had  increased  from  f'203..H7S 
to  .f271,cS75  due  to  increasoti  holdings.  The  principal  "  sundry 
tiebtors  "  item  was  f20S,'29cS,  repres«'nting  installation  com- 
panies' current  accounts.  .\s  the  business  of  these  com- 
panies was  done  principally  on  a  rental  basis  there  must  con- 
tinually be  investment  of  capital;  investment  in  a  very  lucra- 
tive business,  but  still  investment  rather  than  turning  tho 
money  over  and  lecovoring  it  with  a  small  profit  in  any  im- 
mediate .sense.  This  process  must  of  necessity  continue  for 
a  space  of  .vears,  until  such  time  as  the  number  of  installa- 
tions completely  written  oDE  represented  a  fairly  largo  pro- 
pt>rtion  of  the  whole.  Until  that  time  arrived  the  company 
would  continually  require  fresh  capital,  and  to  :ittraA^t  the 
necessary  capit^il  it  was  essential  that  a  really  ciiii.-^orvative 
policy  be  pursued.  For  this  reason  the  directors  proixMed 
to  write  off  certain  items  on  tho  assets  side  to  the  amount 
of  .f'29,l,iS,  or  more  than  double  the  amount  paid  in  divi- 
dends. With  regard  to  tho  general  prospects,  the  chairman 
.Slid  that  until  taxation  wa«  lightened  i^^lu^try  would  not  re- 
cover. Thore  was  a  satisfactory  reduction  in  maintenance  costs. 
There  had  been  a  steady  increase  in  the  business  done   by 
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their  installation  companies  abroad,  especially  in  Brussels. 
The  Paris  company's  results  were  not  so  satisfactory,  owmg 
to  the  competition  of  cheap  French  instruments.  The  Mel- 
bourne company  continued  to  progress,  and  in  January  last 
a  branch  was  cipeneii  in  Sydney,  and  this  had  already  secured 
satisfactory  orders.  A  new  company  had  been  formed  m 
Madz-id,  and  agencies  had  been  arranged  in  South  Africa, 
China,  and  India. 

As  regarded  new  developments,  the  directors  had  under- 
taken the  sale  of  electrical  fittings  all  over  the  country.  The 
company  hoped  to  benefit  considerably  by  the  sale  of  wireless 
telephony  receiving  sef«.  The  company  was  a  member  of 
the  Broadcasting  Company,  and  much  time  had  been  devoted 
to  the  design  of  apparatus,  which  was  now  ready  for  the 
market.  Any  concern  engaged  in  electrical  work  must  of 
necessity  have  a  future  before  it  in  a  country  so  behind  in 
electrical  matters  as  this  country. 

Mr.  Frederick  T.  Jackson,  the  managing  director,  outlined 
the  year's  progress.  Two  new  developments  were  a  cheap 
and  efiicient  loud-sjieaking  telephone  for  offices  and  factories, 
and  a  new  automatic  telephone.  The  "  Laryngophone  "  had 
been  adapted  for  use  on  .ships.  To  meet  the  anticipated 
broadcasting  "  boom  "  the  laboratory,  experimental  depart- 
ment, and  drawing  oftice,  had  been  considerably  extended, 
and  they  con.sidered  that  their  receiving  set  was  equal  to  any 
comjieting  set  on  offer. 

The  revenue  for  the  year  ended  .\ugust 
Callender's        31st  last  was   fl6,006.     Working  expenses 
Share  and         amounted   to   £1,139,   and   contribution   to 
Investment        redemption    fund    to    £1,800.      £740    was 
Trust.  written    off    the    outstanding     balance     of 

preliminarj'  expenses  and  cost  of  deben- 
ture stock  issue,  leaving  £l'2,32b.  Debenture  stock  interest 
absorbs  £4,141,  £.500  is  transferred  to  reserve,  and  £1,00(( 
allocated  to  corporation  tax,  leaving  £6,684,  to  which  is 
added  £6.619  brought  forward,  giving  an  available  total  of 
£13,303.  Tlie  directors  recommended  a  dividend  of  6  per  cent, 
less  tax.  carrying  forward  a  balance  of  £6. '221.  The  deben- 
ture redemption  fund  stands  at  £'21,.568 ;  mvestments  have 
increased  from  £1-56.043  to  £286,275.  The  meeting  was  held 
yesterday. 

Mr.  C.   G.  Tegetmeier.   presiding  at  the 
Auckland  Elec=     annual    meeting    on    November    9th,    said 
trie  Tramways     that  the  time  was  ripe  for  winding  up  the 
Co.,  Ltd.  <-ompany,      in     view     of     the     improved 

marketable  value  of  the  company's  assets 
and  its  reduced  habilities.  The  directors,  therefore,  proposed 
to  take  a  favourable  opportunity  of  realising  the  assets  and 
distributing  the  proceeds.  In  the  winding-up  the  preference 
.■shareholders  would  receive  the  par  value  of  their  holdnu 
while  the  ordinary  shareholders  could  look  forward  to  not 
less  than  the  par  value  of  their  .shares.  They  had  not  de- 
cided upon  any  definite  procedure  with  regard  to  the  sale  of 
the  corporation  debentures. 


Marconi  Wireless  Telegraph  Co.  of  Canada,  Ltd. — Several 
changes  were  made  at  the  annual  meeting  held  recently  in 
Montreal.  Mr.  G.  C.  Greenshields.  K.C.,  of  Montreal,  assumed 
the  presidency  in  the  place  of  Mr.  A.  E.  Dyment,  who  remains 
as  vice-pre.sident.  Mr.  Henrj'  W.  Allen  was  appointed  to  the 
Board  to  represent  British  interests.  A  revision  of  the  con- 
tract with  the  Dominion  Government  has  been  secured,  making 
it  more  favourable  to  the  company,  and  a  licence  has  been  ob- 
tained to  operate  a  .station  with  a  1,500-mile  range  at  Louis- 
burg,  Nova  Scotia  :  this  wiU  add  considerably  to  the  company's 
business.  Tlie  Marconi  Co.  has  secured  valuable  patent  rights 
in  connection  with  commerci.Tl  radio  telegraphy  and  telephony, 
and  the  co-operation  of  the  Canadian  General  Electric  Co. 
has  been  obtained  in  the  manufacturing  side  of  the  company's 
business. 

The  Zurich  Electrical  Bank. — .\t  the  recent  general  meet- 
ing of  the  Zurich  Bank  for  Electrical  Undertakings,  the  ques- 
tion was  raised  as  to  whether  a  further  reorganisation  of  the 
hank  was  to  be  expected.  In  reply,  the  chairman  is  reported 
to  have  .stated  that  two  points  of  view  had  been  taken  up 
m  the  matter.  One  group  of  priority  shareholders  desired  to 
receive  interest  as  soon  as  possible,  while  the  other  wished 
for  a  readju.stment  of  the  capital.  The  bank  was  no  longer 
eo  much  dependent  upon  the  German  mark;  the  engage- 
ments in  marks,  which  still  amounted  to  2,290.000  fr.  on  June 
30th.  1922.  had  been  reduced  to  4.50,000  fr.  by  the  end  of 
October.  In  conclusion,  the  chairman  remarked  that  there 
could  be  no  idea  of  a  fresh  reorganisation  at  the  present 
time,  as  conditions  had  lieen  insufficiently  cleared  up. 

Slock  Exchanj^e  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  159  :  — 

lntfrn.ilion.il  Aulomnlic  T' I.  [''">'"•  Co.— «.«!«  ordinary  sh.ires  of  £1  e.ich. 
(ullv  p.iid,  Nos.  20«.571  ir.  215,39.i:  .nnd  i.3V,  7  prr  cent,  cumulative 
prcforcnce  <hnrc.i  o(   £1    .-.•irh,    fully  paid,   Nos.    102,974   to   168,318. 

Application  has  l)een  made  to  allow  the  following  to  l)e 
officially  quoted  :— 

Fife  Tramway  Light  and  Power  —i'2Vl,IXl«  7  piT  cent,  debenture  slock. 

Electric  Construction  Co.,  Ltd.— Interim  dividend  in  re- 
spect of  the  year  ending  March  '^Ist.  1923,  at  the  rate  of 
6  per  cent,  per  annum  on  the  ordinary  shares,  less  tax. 

Indian  Electric  Supply  and  Traction  Co.,  Ltd. — Interim 
iividend  of  3  per  cent,  on  the  ordinary  shares. 


North  Melbourne  Electric  Tramways  and  Lighting  Co., 
Ltd. — In  their  report  for  the  year  ended  September  30th, 
1921,  the  directors  state  that  the  company's  undertakings  have 
been  .Mild  to  the  State  Electricity  Commission  of  'Victoria  as 
from  -August  1st,  1922.  When  the  audited  accounts  arrive 
from  .Australia  a  final  balance-sheet  will  be  prepared  and  sub- 
mitted.— Financial  Times. 

.Associated  Fire  Alarms,  Ltd. — Profit  for  vear  ended  June, 
192-2.  £7,612,  plus  £6.968  brought  forward.  T6  reserve.  £lO,000, 
carryiiiT;  forward  £4.579.  Part  of  the  capital  which  is  no 
longer   represented   by   available  assets  is  to  be  cancelled. 


STOCKS    AND    SHARES. 


MoND.iY  Evening. 
Fifty  years  ago  electricity  supply  shares  had  not  come  into 
the  Stock  Excliange  Hsts.  There  were  a  good  many  gas  issues 
quoted,  but  electricity  supply  was  barely  in  its  infancy,  and 
the  companies  formed  to  deal  with  the  new  industry  did  not 
make  their  appearance  for  another  fifteen  to  twenty  years. 
However,  the  prices  of  some  of  the  securities  connected  with 
the  electrical  railway  and  cable  work  are  interesting  enough, 
although,  so  far  as  the  former  are  concerned,  it  is  scarcely 
necessary  to  add  that  the  lines  were  riot  then  electrified. 
Consols  half-a-(?entuiw  ago  to-day.  stood  at  911.  being  then 
3  per  cents.  The  pre-sent  quotation  is  57  for  the  23  per  cents. 
Metropolitan  Consolidated  at  70J  was  15  points  higher  than 
the  current  quotation,  but  Districts  were  only  27i  as  against 
the  existing  price  of  41J. 

The  Brorapton.  Metropolitan.  St.  .Tames'  and  Westminster 
Companies  were  registered  in  1888,  the  CheLsea  Company  four 
years  earlier.  The  Charing  Cross  came  into  being  in  1889. 
The  City  of  London  and  County  of  London  started  in  1891. 

In  the  group  of  cable  stocks,  these  are  some  of  the  prin- 
cipal prices  given  in  the  Stock  Exchange  Official  List  of 
November  16th.  1872  :  — 

Company.  Price.  Company.  Price. 

Anglo-.\merican  ...  130     Indo-European    15 

British  Austrahan         ...      9f    Mediterranean       Bxten- 

British    India   Extended    14^       sion         6J 

China  Submarine  ...     lO-J    Mediterranean        Exten- 

Cuba,  Ltd.  9         sion   8  per  cent.  pref.    Mi 

Eastern      lOi    Reuters      10 

West  India  &  Panamii...      6C    Submarine  22 

Great  Northern  ...    11 

Eastern  ordinary  in  tho,se  days  were  shares,  and  the  then 
price  of  lOJ  was  equivalent  to  105  for  stock,  so  that  to-day's 
level  shows  a  gain  of  about  85  points,  without  taking  into 
account  the  new  issues  which  have  been  made  from  time  to 
time.  The  Stock  Exchange  market  of  those  days  was  a  smsll 
affair  as  compared  with  that  of  to-day,  and  business  was 
limited  to  a  handful  of  stocks  and  shares  as  compared  with 
the  thousands  now  available  for  the  attention  of  investor, 
speculator,  and — gambler. 

The  political  events  of  the  past.^  week,  both  at  home  and 
abroad,  have  caused  a  general  diminution  of  bu.siness  in  most 
markets,  though  quotations  are  well  maintained,  on  the  anti- 
cipation that,  whichever  party  comes  into  power,  it  will  cer- 
tainly not  be  that  of  Labour.  So  much  has  been  made  of 
the  Capital  Ijevy  as  a  menace  to  security  of  every  descrip- 
tion th.at  it  is  taken  for  granted  the  country  will  not  stand 
the  tampering  with  safety  which  a  capital  levy  is  taken  to 
mean.  Therefore,  the  gilt-edged  market  is  strong,  and  the 
Government-guaranteed  stocks  of  the  three  tube  railways 
have  improved  to  i  discount,  the  fully-paid  to  933.  A  curious 
question  has  arisen  w^ith  regard  to  Stock  Exchange  commission 
in  connection  with  these  issues.  On  Government  stocks, 
the  brokerage  is  sensibly  less  than  that  chargeable  on  those 
of  railways,  and  buyers  of  the  former  have  been  urging  that 
these  new  Tube  debentures  are  really  Govermiient  stocks, 
liable  to  the  lower  rate  of  commission  as  laid  down  by  the 
Stock  Exchange  Committee  as  a  minimum.  The  point  is 
a  nice  one,  worthy  of  argument  in  club  smoking-rooms  when 
Election   topics  become  exhausted. 

The  Eastern  group  of  cable  stocks  is  dull,  owing  to  a  little 
selling  which  came  about  by  rea.son  of  the  Turks  having  cut 
one  of  the  cables  in  the  vicinity  of  Chanak.  'fhe  Stock  Ex- 
change market  is  rather  inclined  to  regard  this  with  polite 
amusement,  and,  so  far  as  can  be  learned,  the  damage  is  not 
likely  to  be  of  any  great  moment  to  the  companies  concerned. 
However,  Eastern  ordinary  has  gone  back  3i  points,  Western 
Telegraphs  10s.  and  Eastern  Extensions  i.  Cuba  Submarines 
fell  7s.  6d.  to  73.  .'\ngIo-.\merican  deferred  is  easier  at  23J. 
Allotments  of  the  Marconi  6J  lier  cent,  debentures,  which 
were  expected  to  be  out  on  Monday,  failed  to  put  in  an 
appearance.  They  are  likely  to  be  dealt  in  on  (he  Wednesday 
in  this  week,  and  the  price  will  probably  start  in  the  neigh- 
bourhood i.f  2  premium.  It  was  .said  in  advance  that  plenty 
of  buying  orders  were  in  the  market  for  execution  as  soon  as 
dealings  began.  Brokers  know,  however,  that  the  deben- 
tures were  heavily  stagged  and,  if  this  leads  to  selling  at 
the  outset,  the  premium  will,  of  course,  be  reduced.  At  am 
thing  like  1  premium,  the  stock  will  be  worth  taking  up 
by  the  investor. 
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Amongst  electricity  supply  shares,  Bromptons,  Charing 
Cross  ordinary  and  South  Londons  all  show  advances,  which 
movement  is  in  itself  a  convincing  illustration  of  the  manner 
in  which  the  General  Election  is  expected  to  run.  Amongst 
manufacturing  shares,  changes  in  prices  are  inconsiderable. 
Callenders  eased  off  to  '2  3/16.  General  Electrics  drooped  to 
17s.  (id.,  and  the  rest  of  the  group  maintains  its  previous 
levels.  Whitehall  Electric  preference  are  quoted  at  17s.  9d. ; 
the  debentures  are  87. 

Home  Railway  stocks  show  no  movements  as  compared  with 
the  prices  of  last  Tuesday.  British  Columbia  Electrics  have 
further  advanced,  the  deferred  at  77J  being  3  higher,  making 
a  gain  of  ti  points  in  as  many  days.  Mexico  Tramway  L'ives 
are  3i  better  at  74^,  and  the  Sixes  at  46i  show  a  gain  of 
four  points,  the  bonds  coming  into  considerable  demand  from 
Brussels  and  .some  of  the  foreign  exchanges.  Anglo-Argen- 
tine seconds  weakened  to  31,  on  a  little  selhng  from  Ireland 
on  behalf  of  people  who  were  taking  profits  on  shares  bought 
considerably  lower  dow-n.  The  company's  5  per  cent,  deben- 
ture at  84  is  IJ  to  the  good.  Brazilian  Tractions  lost  a  point 
at   46. 

The  rubber  market  is  quiet  again,  and,  although  the  price 
of  the  produce  strengthened  to  about  Is.  Oid.  per  lb.,  this 
failed  to  re-galvanise  the  activity  which  was  a  feature  of 
the  Stock  Exchange  three  weeks  ago.  The  iron  and  steel 
group  is  also  lacking  in  interest,  the  reason  for  public  absten- 
tion being  attributed  to  the  slight  doubt  felt  as  to  what  is 
likely  to  be  the  result  of  the  election  contests  in  the  North 
of  England  and  in  Wales.  The  Stock  Exchange  w-iU  be 
thankful  when  the  contest  is  over,  but  a  still  greater  measure 
of  relief  would  be  experienced  by  a  settlement  of  the  matters 
now  in   dispute  between   the  Allied  powers  and  Turkey. 


SHARE  LIST  OF  ELECTRICAL  COMPANIES. 
HOUE    Blectrioitt  Comfanieb. 


Dividend. 

Price 

Nov.  l:l. 
1923. 

Rise  or 

fal). 

yield 
p.c. 

1930. 

1931. 

Brompton  Ordinary        

18 

la 

9i 

-^  -i 

f«  y   ii 

Charing  Cross  Ordinary 

B 

9 

73 

+  i 

5  IB    -2 

do.       do.         do.       4i  Prel. 

4i 

44 

4 

— 

6  13     6 

Chelsea        

6 

6 

64 

— 

4  13     4 

City  of  London     

U 

14 

2^ 

— 

6  15    7 

do.       do.            6  per  cent.  Pref.... 

6 

6 

33/- 

— 

6     4     4 

County  of  London          

8 

8 

l.'« 

— 

6  11     4 

do.            do.        6  per  cent.  Pref.... 

6 

6 

1| 
74 

— 

6     4     4 

Kensington  Ordinary      

9 

10 

— 

6  13     4 

London  Electrio 

a 

4 

3,V 

— 

3  17    6 

do.         do.          6  per  cent.  Pref.... 

6 

6 

6 

— 

6  17     1 

Metropolitan         

7, 

7, 

6* 

— 

6     7    8 

do.                      a  per  cent.  Prof.... 

*i 

44 

4 

• — 

5  18    6 

St.  James'  and  PaU  Mall         

la 

la 

9i 

— 

6  U    6 

South  London       

7 

7 

4i 

+  i 

1!  11    9 

South  Metropolitan  Pref 

7 

7 

if 

— 

6  18    0 

Westminster  Ordinary 

10 

10 

— 

6    9    0 

Teusobaphb  and  Tei,ephones. 

Anglo-Am,  Tel.  Pref      

6 

6 

102 

— 

S  17    G 

do.            Def 

li 

84/6 

asj^ 

—  h 

r,   9   0 

Chile  Telephone 

6 

6 

61 

— 

4  16    0 

Cuba  Sub.  Ord 

7 

7 

7i 

—  ;J 

9   0   a 

Eastern  Extension         

10 

10 

I9i 

~~  * 

6     4     0 

Eastern  Tel.  Ord 

10 

10 

190 

-3^ 

6     n    3 

Globe  Tel.  and  T.  Ord 

10 

10 

'^1 

—  i 

6     4     0 

do.         do.      Pref 

e 

6 

llS 

— 

6     .1     0 

Great  Northern  Tel 

94 

aa 

88 

■ — 

7  17     2 

Indo-Enropean     

10 

10 

854 

— 

7     I     0 

Marconi      

as 

16 

SA 

— 

6    9     6 

Oriental  Telephone  Ord 

la 

la 

U'= 

+      l€ 

*6     4     0 

United  R.  Plate  Tel 

B 

8 

71 



♦6  16     0 

West  India  and  Panama         

Nit 

Nil 

6/. 



Nil 

Western  Telegraph        „ 

10 

10 

19 

—  h 

•5    r,    3 

Homo 

RAII,S, 

Central  London  Ord,  Assented 

4 

4 

87 

— 

6  19    6 

Metropolitan 

li 

ai 

664 
414 

— 

4     1     1 

do           District 

Nil 

1 

— 

8    8     2 

Underground  Electric  Ordinary       „. 

Nil 

Nil 

3 

— 

NU 

do,              do.       "A"    ... 

Nil 

Nil 

7/- 

— 

Nil 

do,              do.      Income         — 

S 

4 

864 

— 

•4  12    6 

Foreign  Tramb,  4o, 

AngloArg,  Trams,  First  Pref. 

64 

la* 

sa 

— 

7  11    9 

do.           do.       9nd  Pref 

Ni: 

64 

sS 

+   la 

7    2    0 

do.           do.       6  per  cent.  Deb.... 

6 

6 

84 

+  ii 

.■")  19    1 

Brazil  Tractions 

Nil 

Nil 

46 

~1 

8  14    0 

British  Columbia  Eleo.  Rly.  Pee.    ... 

6 

6 

774 

-*  1 

6    9    0 

Jo.            do.            Preferred    ... 

6 

98/- 

68 

+  2 

•6  18    0 

do.            do.            Deferred 

a 

134/- 

774 

+  3 

•8     1    9 

do.            do.            Deb 

4i 

4i 

76 

-t:^ 

B  U  10 

Mexico  Trams.  6  per  cent.  Bonds     ... 

Nil 

Nil 

76 

+  3i 

(-.  11    7 

do.       do.  6  per  cent.  Bonds    ... 

Nil 

Nil 

434 

— 

Nil 

Mexican  Light  Common          

Nil 

Nil 

SO 

— 

Nil 

do.             Pref 

Nil 

Nil 

49 

— 

Nil 

do.            1st  Bonds        

Nil 

6 

66 

— 

1  14    6 

MAMUIfACTCBINO  COMPANIBB 

Babcock  4  Wll<-ox          

16 

16 

3i 

— 

4  18    6 

BrltlBh  Aluminium  Ord 

10 

6 

1611 

— 

6  19    5 

BrltlBh  Insulated  Ord 

16 

16 

41/fi 

— 

6  14  10 

Callenders 

16 

16 

Si- 

— IV 

6  17    0 

64  Pref 

64 

64 

lt 

— 

6  16    7 

Crompton  Ord 

10 

6 

16/- 

— 

6  18    4 

Edison-Swan          

10 

Nil 

8/- 

— 

Nil 

do.       do.    6  per  cent.  Deb. 

6 

6 

64 

— 

7  16    4 

Electrio  Construction 

10 

10 

li'i; 

— 

7  17    0 

English  Electric 

8 

6 

16/0 

— 

6    7    0 

do.          do.      Pref 

6 

6 

18/S 

— 

6    8    0 

Gen.  Eleo.  Pref 

64 

64 

31(9 

— 

5  19    6 

do.         Ord 

10 

6 

i7,i; 

-6d. 

6  14     3 

Henley         

16 

16 

% 

— 

6     9  10 

do.     4jPref 

44 

44 

— 

6  a  10 

India-Rubber        

10 

14/6 

— 

— 

Met.-Vickers  Pref _ 

8 

8 

i\s 

— 

6  U    6 

Siemens  Ord          _        _        _.        _. 

10 

10 

85/9 

— 

•7  16    4 

trelegrapb  Coo,     _       _       _       _ 

M 

H 

962 

— 

U  18    6 

MARKET     QUOTATIONS. 

It  ehonld  be  remembered,  in  making  oae  of  the  figure*  appeaniifr 
in  the  followin(;  list,  that  in  some  cases  the  prices  are  only  (general 
and  they  may  vary  a'xx>rdiiit;  to  quantities  and  other  circamstanoes 


Tuesday.  November  14th. 

CHEMICALS,    Ac. 

LatsM 
Ptioa. 

Fortnicbt's 
Inc.  or  Dec. 

a  Acid,  Oxallo 

per  lb. 

7}a. 

Id.  dec. 

a  Ammoniac.  Sal        

per  ton 

jtm 

ildec. 

a  Ammonia.  Muriate  (large  crygtall 

£48 

a  Bisulphide  of  Carbon        

a  Borax 

iao 

a  Copper  Sulphate     

JN615S. 

Sa.'Vnc. 

a  Potash.  Chlorate     

per  lb. 

6d.  to64d. 

a       ..       Perchlorato          

7Jd. 

a  Shellac           

per  cwt. 

<17  10>. 

Ut'.'inc. 

a  Sulphur.  Sublimed  Flowers 

£9 

a         ..        Lump       

f7l5«. 

ISe-dec. 

a  Soda.  Chlorate        

per  lb. 

34d. 

a      .,      Crystals          

per  ton 

£i 

a  Sodium  Bichromate,  casks 

per  lb. 

6d. 

METALS,    4c. 

b  Alnminium,  Ingots 

per  ton 

£100 

b           „           Wire 

per  lb. 

l/9toa/« 

b            .,           Sheet 

1/6  to  8/- 

p  Babbitt's  Metal  and  Antifriction  Metal- 

Grade  I per  Ion  net 

*173 

£2  inc. 

Grade  II 

£U2 

Grade  III           

170 

£1  inc. 

c  Brass  (rolled  metal  a"  to  18"  basis) 

■  per'ib. 

94d. 

c      „     Tubes  (solid  drawn) 

lUd.  to  l/- 

c      ,.      Wire,  basis     

9id. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c        „      Bars  (best  selected) 

per  ton 

£06 

c       .,      Sheet 

£96 

c       „      Rod 

£96 

</       ,.      (Electrolytic)  Bars 

£7158. 

10s.  "dec. 

d       .,                ,,            Sheets 

£145  108. 

rf       .,                „            Wire  Rods 

£81  5s. 

10s."in.'. 

d       „                „            H.C.  Wire 

per  lb. 

lOid. 

M.  inc. 

/  Ebonite  Rod 

3/6 

/       „      Sheet 

SI- 

n  German  Silver  Wire         

2/6 

b  Gutta-percha,  fine 

13/6 

b  India-rubber.  Para  fine    

1/1* 

/  Iron  Pig  (Cleveland  Warrants) ... 

per  ton 

9Ss.  ea. 

/     ,.      Wire.galv.  No.  8.  P.O.qual. 

£24 

*  Lead.  English  Pig 

£37  108. 

g  Mercury         

per  hot. 

£12  to  £12  5s. 

e  Mica  (in  original  cases)  small    ... 

per  lb. 

3d.  to  3/- 

0      „               ,,                 medium   ..'. 

4/-  to  al- 

e     „              „                large 

io!-  to  20/-  4  op. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                   ,,     drawn  bars  and  rods 

1/3 

... 

p                   ,,     rolled  strip  &  sheet 

,, 

m 

p                  ,,     wire    

o  Platinum        

per  OS. 

£23 

d  Silicium  Bronze  Wire      

per  lb. 

iio4 

r  Steel,  Magnet,  in  bars      

lOd. 

a  Tin,  Block  (English)         

per  ton 

£179  lOs.  to  £180 

£9tol3/10inc. 

a     „     Wire,  Nos.  1  to  16    

per  lb. 

8/3 

Quotations  supplied  by 


a  G.  Boor  4  Co. 

b  The  British  Aluminium  Co..  Ltd. 
c  Tbos.  Bolton  4  Sons,  Ltd. 
d  Frederick  Smith  4  Co. 
e  F.  Wiggins  4  Sons. 
/  India-Rubber.  Gutta-Percha  and 
Telegraph  Works  Co..  Ltd. 

r,    W.  P.  Dec 


g  James  4  Shakespeare. 
b  Edward  Till  4  Co. 

/  Boiling  4  Lowe. 

/  Richard  Johnson  4  Nephew,  Ltd. 

a  P.  Ormiston  4  Sons. 

o  Johnson,  Matthey  4  Co.,  Ltd. 

p  C.  CliSord  4  Son,  Ltd, 

nis  4  Co. 


'  Dividends  i  aid  free  of  Income  Tax, 


Dance. — The  annual  staff  dance  of  the  Newcastle-upon- 
Tyne  Electric.  Supply,  Ltd.,  was  hold  ,it  the  Assembly  Hall, 
Heaton  Road,  Newcastle-upon-Tj-ne,  on  Pridav.  November 
10th.  The  guests  were  received  by  Mr.  K.  P.  Sloan,  C.B.E., 
and  Miss  Sloan  at  7.30  p.m.  .\mongst  the  guests  and  mem- 
bers of  the  company's  staff  present  were  : — Mr.  and  Mrs.  C.  H. 
Merz,  Colonel  W.  McLellan,  Mr.  \.  Bonniu  (director),  Mr. 
and  Mrs.  Norbert  Merz,  Mr.  J.  P.  Gregory  (B.T.H.  Co., 
Rugby),  Mr.  and  Mrs.  H.  \V.  Clothier  (.\.  Eevrolle  A-  Co.); 
also  Mr.  and  Mrs.  J.  S.  Watsiui.  Mr.  J.  Cusworth.  Mr.  G.  VV. 
Briggs.  Mr.  and  Mrs.  H.  L.  Risoley.  and  Major  and  Mi-s.  N.  H. 
Firmin.  The  Dance  Committee  comprised  the  following  :  — 
Mr.  A.  A.  Hughes  (chairman).  Mr.  E.  Fenwick,  Mr.  P.  V. 
Ilorler,  Mr.  C.  S.  Jowsey,  Mr.  \V.  F.  T.  Pinkney,  Mr.  M.  F. 
Sheedy,  and  Mr.  Cressuell  (hon.  secretary). 

The  Nobel  Priies.— The  Noble  Prize  for  Physics  (1921)  has 
been  .awarded  to  Prof.  Albert  Einstein,  of  Berlin,  in  recog- 
nition of  his  work  in  theoretical  physics. 

The  V^-ii  prize  for  physics  has  been  awarded  to  Prof.  Niels 
Bohr,  of  Co()cnhagen,  in  recognition  of  his  reseai-ch  work  into 
the   structure   of   atoms. 

The  1921  prize  for  chemistry  has  been  awarded  to  Prof. 
Frederick  Soddy,  Professor  of  Inorganic  and  Physical  Chem- 
istry at  the  University  of  Oxford,  for  his  contribution  to  the 
knowledge  of  chemistry  of  active  elements  and  his  researches 
into  isotopes. 

The  19'2'2  prize  for  chemistry  has  been  awarded  to  Dr. 
Francis  William  Aston.  Research  Fellow  of  Trinity  College, 
Cambridgo.  in  recognition,  among  other  things,  of  his  chemi- 
cal research  work.— Ecriiiiii;  Sews. 
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THE     H.T.A.    COIN    COLLECTOR    AND     IMPULSE     DIAL. 


A  New  Telephone  Call  Box. 


Hitherto  the  extension  of  the  public  telephone  call  cabin 
system  to  automatic  exchanges  has  been  hindered  by  the 
absence  of  a  suitable  coin-collector  box  and  impulse  dial.  The 
result  has  been  that  where  automatic  exchanges  cover  an  area 
in  which  public  call  cabins  are  needed,  the  authorities  have 
lieen  forced  to  in.'^tall  an  expensive  manual  section  to  deal  with 
this  traffic. 

In   general   coin-collector  boxes   in   automatic  areas   are   of 
the  prepaynii'iit  ty)x\  and  it  is  the  ceneral  practice  to  in.«eit 


Via.    ].— H.T.A.    Coin-Collector    Box. 

payment  in  order  to  remove  the  short-circuit  from  the  (lial 
and  enable  the  caller  to  proceed  with  his  call.  The  caller 
has  been  limited  hitherto  by  this  condition,  and  cannot 
obtain  the  manual  operator  without  previously  inserting  his 
fee  in  order  to  pass  particulars  of  trunk  calls,  inquiries,  &c., 
or  to   send   telegrams. 

In  order  to  overcome  this  undesirable  and  costly  hmitation, 
a  suitable  coin-collector  box  was  devised  by  Hall  Telephone 
Accessories,  Ltd.  Next,  in  order  to  remedy  the  remaining 
defects,  a  simple  adaptation  of  the  standard  impulse  dial  has 
been  patented  for  use  with  the  coin  box,  so  that  the  diaUinu' 
of  0  by  the  caller,  without  making  payment,  automatically 
breaks  the  dial  short-circuit  and  calls  the  manual  operator 
concerned  with  trunk,  ic,  calls. 

The  return  of  the  dial  to  its  normal  position  restores  its 
ehort-circuit  and  allows  the  caller  to  proceed.  The  arrange- 
ment, of  course,  does  not  affect  the  normal  functions  of  the 
dial  and  coin  box,  and  does  not  allow  the  caller  to  dial  for 
local  traffic  without  the  usual  prepayment.  Its  great  merit 
is  that  it  increases  the  utility  of  public  call  cabins  in  an 
automatic  exchant:c  area,  without  necessitating  the  provision 
of  a  manual  section,  to  equal  the  efficiency  of  private,  lines. 

This  new  dial  is  being  installed  by  the  G.P.O.  in  England 
in  connection  with  the  newest  automatic  exchange  (which 
we  recently  bad  the  pleasure  of  visiting  at  Fleetwood)  in 
combination  with  the  new  coin-collector  box,  which  is  suit 
able  for  use  on  all  systeiris  and  for  any  telephone  apparatus 
where  it  is  desired  to  collect  payment  for  each  call  made. 
It  is  a  pre-pavment  tvp'-  of  collector,  and  it  has  been  installed 
by  the  British  G.P.O. ,  the  French,  and  Swiss  Post  Office 
authorities  for  p<iblic  service,  and  the  Telephone  AdminiB- 
trations  of  the  Argentine  and  Belgium  are  introducing  their 
first  machines  for  trial  purposes. 

The  collector  is  of  very  solid  construction,  and  is-  purelv 
mechanical  in  action;  it  operates  with  any  denomination  of 


coins  thniugh  the  njedium  of  either  one  or  more  slots,  and 
it  a<xx;pts  any  desired  number  of  coins  of  each  denomination. 
It  is,  therefore,  suitable  for  use  in  any  country.  In  the  case 
of  the  British  machines,  it  is  made  to  operate  with  any  value 
of  coins  from  3d.  to  l'2d.  for  local  or  toll  calls  and  for  larger 
sums  in  the  case  of  boxes  designed  to  deal  with  distant 
traffic. 

The  accompanying  illustration,  lig.  J,  shows  the  coin  box, 
while  the  diagrams  indicate  the  circuits  as  used  by  the 
G.P.O.  in  England.  Fig.  2  shows  the  working  parts  and 
connections  of  the  coin  collector  arranged  for  manual  or  auto- 
matic exchanges.  Fig.  3  shows  the  circuit  wiring  used  in  an 
automatic  exchange  (normal  position  for  incoming  calls). 
For  local  outgoing  calls,  when  two  pennies  are  placed  in  the 
box,  contacts  1,  '2  open  and  remove  the  dial  short-circuit; 
3,  4  close  and  .short-circuit  the  callers'  transmitter.  When 
the  distant  subscriber  answer.s,  the  caller  presses  button  a, 
and  contacts  1,  2  close,  while  3,  4  open.  If  the  call  is  effective, 
the  caller  presses  button  b;  contacts  1,  2  close,  while  3,  4 
open  and  .5.  6  open  for  an  interval  long  enough  to  clear  the 
exchange,  and  then  close. 

For  trunk  and  junction  calls  the  caller  dials  0  witliout  de- 
positing his  fee.  Contacts  11,  12  open  and  remove  the  dial 
short-circuit;  the  manual  telephonist  Answers  and  takes  par- 
ticulars of  the  call.  When  the  call  matures  the  telephonist 
n'(|uests  the  caller  to  place  his  fee  iu  the  box.  and  each 
(lenny  deposited  ojsens  contacts  7,  8;  the  caller  then  presses 
button   A  and   proceeds  with  his  conversation. 

The  last  diagram,  fig.  4,  shows  the  circuit  wiring  used  in  a 
manual  exchange.  The  normal  position  of  the  coin  box  is 
shown,  but  if  the  last  caller  has  received  his  money  back, 
then  6  will  be  iij  contact  wi'th  6  instead  of  7.  Contacts  3,  4 
close,  and  6  moves  from  7  to  5  when  three  pennies  are  in- 
serted ;  contacts  3,  4  only  open  if  money  is  refunded,  6  and  .5 
remain  closed.  Contacts  3,  4  open  and  6  move  from  .5  to  7  if 
money  is  deposited.  Contacts  1.  2  open  momentarily  when 
I  he  fourth  and  .subsequent  i)ennies  are  inserted.  When  the 
■ihiirt-circuit  across  the  relay  R  is  removed,  contacts  8.  9  close. 


Coin-Collector  Mbchani.sm. 


if  the  exchange  operator  depresses  the  special  reversing  key  or 
answ(tring  cord.  The  cord  circuit  at  the  exchange  answering 
position  is  fitted  with  a  reversing  key  on  the  answering  side. 
The  control  of  the  payment  is  in  the  hands  of  the  public, 
and  the  payment  may  always  be  recovered  by  the  caller  if 
the  line  is  out  of  order.     Further,  any  error  in  manipulation 
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is  the  fault  of  the  caller,  so  that  complaints  are  eliminated. 
It  is  particularly  suitable  for  public  call  cabins  that  are  not 
under  official  supervision,  and  is  available  for  local  and 
trunk  calls  with  an  indefinite  number  of  coins  of  more  than 
one  denomination,  the  insertion  and  encasement  of  whii-li 
are  notified  automatically  and  without  delay  to  Die  ti-li-- 
phoni.st. 


INTERNATIONAL     ELECTROTECHNICAL 
COMMISSION. -GENERAL     MEETINGS. 


I.STERNATIONAL  BaTING   KOK  EmXTKICAL   MaCHI.SEUV. 


CincuiT  Wiring  for  Automatic  Exchange. 


Telegrams  can  be  despatched  by  its  means  at  any  hour, 
and  correct  payment  received  for  them,  and  it  is  applicable 
equally  to  automatic  and  to  manual  exchanges  (both  c.b. 
and   l.b.). 

It  lowers  the  cost  of  each  call  originated  through  it  by  : 
(a)    increasing   the   operator-hour  efficiency   of   public  instru- 


i  UK  I. E.G.  method  of  rating  (i.e.,  50  deg.  C.  rise  continuoun 
maximum  rating  with  no  sustained  overload)  was  a< cepu-d  at 
a  plenary  meeting  held  in  IWa,  and  shortly  afterwards  the 
J3ntish  Engineering  Standards  Association  issued  its  Standard- 
isation Rules  (B.  S.  lU'port  No.  72,  1917)  based  entirely  on 
the  I. E.G.  rating,  and  covering  all  sizes  and  types  of  elec- 
trical   machinery,  with    the  exception   of    traction    motors. 

Subsequent  to  the  war  and  in  spite  of  repeated  eiiortii, 
British  industry  has  found  itself  unaole  to  conform  to  these 
rules  in  the  case  of  a  considerable  portion  of  the  electrical 
machinery  made  in  this  country. 

In  the  case  of  motors  and  generators  for  ordinary  industrial 
purposes,  the  fact  that  more  than  95  per  cent,  of  Britinli 
business  related  to  machines  for  which  the  industry  demandeil 
a  sustained  overload  (generally  25  per  cent,  overload  for  two 
hour.s)  could  not  be  ignored,  and  the  Committee  of  the 
B.E.S.A.  charged  with  the  revision  of  the  British  Standard- 
isation Rules  was  faced  with  the  necessity  of  departing  from 
the  recommendations  of  the  I. E.G. 

At  the  expres.s  request  of  the  British  National  Committee 
of  the  I. E.G.,  meetings  of  the  I. E.G.  Advisory  Committee  on 
Rating  have  been  arranged  to  take  place  in  Geneva,  from 
Noveml>er  20th  to  26th,  when  the  whole  situation  with  regard 
to  an  International  basis  of  ratjng  for  electrical  raachiner> 
will   be  reviewed. 

In  addition,  it  is  ex[)ected  that  matters  in  connection  with 
standard  pressures  for  transmission  and  insulators  will  be 
discussed  at  this  meeting,  and  there  will  probably  be  an 
unofficial  conference  dealing  with  conditions  necessary  to 
secure  public  safety  in  the  installation  of  lines  for  transmis- 
sion and  distribution  of  electrical  energy. 

The  following  members  of  the  British  Committee  will  ho 
present  at  the  meetings :— Sir  Richard  Glazebrook.  K.C.B. 
(chairman  of  the  Briti.sh  National  Committee);  Mr  E  ('• 
Batt;  Mr.  A.  R.  Everest;  Mr.  Prank  Gill;  Major  H.  C.  Gun- 
ton,  M.B.E.;  Mr.  P.  V.  Hunter;  Mr.  .1.  S.  Peck;  Mr.  C. 
Rodgers,  O.B.E. ;    Mr.  Roger  T.  Smith   (delegate). 

Delegates  from  the  Unit^^d  States  are  now  on  their  way  ti. 
Europe  to  attend  the  Geneva  meetings.  Dr.  Mailloux,  Presi- 
dent of  the  Commission,  has  reached  Europe,  and  the  follow- 
ing members  of  the  American  Committee  are  on  the  way  t<i 
Geneva; — Mr.  C.  L.  Collins;  General  George  H.  Harries;  Mr. 
H.  M.  Hobart;  Mr.  F.  V.  Magelhaes;  Dr.  C.  H.  Sharp;  Mr. 
C.  E.  Skinner;  Dr.  S.   S.   WTneeler. 
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Pig.  4.— Circuit   Wiring 


menls  fivefold  (French  Government  report);  (6)  eliminating 
attendants  in  charge  of  groups  of  public  call  cabins;  and  (c) 
increasing  the  cabin  revenue  by  allowing  a  larger  chenti-le 
to  use  any  busy  public  cabin  in  a  given  time. 

Low  establishment  and  maintenance  costs  are  claimed  for 
the  device,  which  does  not  require  any  exchange  or  other 
modifications  for  automatic  exchanges,  and  only  a  slight  one 
for  manual  exchanges.  It  is  easy  to  manipulate,  and  it 
rejects  foreign  or  spurious  coins.  As  the  control  of  the  su.s- 
pended  payment  remains  in  the  power  of  the  caller  up  to  the 
very  instnnt  of  accepting  the  call  (and  paying  in  or  refusing 
the  call  and  re-imbursiiiu'  the  money),  the  possibility  of  com- 
plaints is  practically  eliuiinated.  Further,  as  the  speaking 
circuit  is  not  available  until  the  payment  has  been  finally 
encased,  it  is  impossible  for  the  public  to  defraud  the  Ad- 
'.ainistration. 

Where  required,  a  counter  attachment  (fitted  inside  the 
box,  but  with  a  dial  visible  to  the  subscriber)  can  be  added 
to  register  the  number  of  effective  communications  obtained, 
and  can  be  used  as  a  chock  on  the  accounts  of  the  Telephone 
Administration,  or  to  allow  jiroprietors  of  shops,  offices.  &c.. 
to  allocate  amongst  tenants  or  departments  the  correct 
number  of  effective  calls  from  a  single  branch  exchange  in 
the  building.  If  a  call  is  not  accept.ed  and  the  money  is  re- 
imbursed to  the  caller,  the  counter  does  not  register  a  call. 


Manuai,    Exchange. 


The  Indian  Government  will  be  represented  by  Mr.  J.   V 
Meares.     Colonel  R.   E.  Cromptou,   C.B.,   hon.  secretary  of 
the   I. E.G.,    will   also  be   present    with   Mr.    C.   le   Maistre. 
C.B.E..  general  secretary,  and  Mr.  Percy  Good,  secretary  to 
the  British  Committee. 


What  a  Fog  Costs. — .Vccordin^  to  the  twenty  years'  aver- 
age, December  is  London's  foggiest  month  with  ten  days. 
October  second  With  nine,  while  .Tanuary  and  Novemlier  have 
each  a  fraction  under  nine  days  of  fog.  To  a  big  town  fr 
is  the  most  expensive  of  weather.  First  comes  the  enormous 
cost  of  lighting.  In  London  a  day's  fog  means  that  the  gas 
and  electric  light  companies  have  to  supply  gas  and  electric 
power  to  a  value  of  over  f7,(K10  in  excess  of  the  normal  re 
quirements.  The  loss  to  those  engaged  in  surface  traction  is 
very  heavy.  The  total  loss  in  omnibus  and  tramway  fares 
during  a  day  of  thick  fog  is  reckoned  at  about  f'2.tXX>.  The 
only  transportation  company  that  profits  by  fog  is  the  T^nder- 
gronnd.  which  gets  most  of  the  traffic  that  would  otherwise 
have  gone  by  "bus  or  traiiKar. — Diii/y    Mail. 
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23,281.    "Contacts  and  wiring  ol  electric  bells."    L.  Whislon.    October  2~lh. 

2^,287.  "  Detector  devices  lor  weh-replenishing  mechanism  ol  looms." 
G.    W.   bhickleton    and    K.    L.   Smith.     October   27th. 

29,295.    "  hlfclric   accumulators."    P.   G.  .\.   H.   Voigt.    October  27th. 

2-J,2U«.    '•  Electric  accumulators."    H.  G.  .\.  H.  Voigt.    October  27th. 

2tf,2j7.  "  \'ariable  mutual  inductances."  .Anode  Wireless  and  Scientific 
Instruments,   Ltu.,  and   J.  H.    Kejner.     October  a7lh. 

:{3,JA>.  "  Electric  switch  boxes."  J.  .Mirrev  and  .\.  Revrolle  S;  Co.,  Ltd. 
Octol>er    2rih. 

2;f,^4J.    "  £lectro.deposition  of  metal."    '1'.   K.   Harris.    October  27th. 

2»„>ati.  "  .Magnetic  cutK>uts."  Kolls-Koyce,  Ltd.,  and  F.  H.  Ro>ce. 
October   27th. 

2»,;>ri.    "  Sound    amplifiers    for  telephones,  &c."    H.  AyliRe.    October   27lh. 

2^.J7b.  "  Electrodes  for  electric  furnaces."  K.  Haddan  ^Graphttwerke  .Ak.. 
Ges.^    October  27th. 

2y,atf7.  "ielephone  systems."  .-Vutomatic  Telephone  Manufacturing  Co., 
Ltd.    October  2ith.    (United   States,  April   5lh.) 

29.XU.    "  Electric    coils."    15.    J.    Galloway.     October    27th. 

2»,*)7.    "  Magnetometers."     Eastern    Telegraph   Co.,    Ltd,     October    27th. 

2^,4J1.  "  Radio  receiving  systems."  British  Thomson-Houston  Co.,  Ltd. 
October  27th.     (United   States,'  October  28th,  ly21.) 

23,«3.  "  Winding,  forming,  Jwc,  devices  for  coils  for  dynamos."  B.  Gill. 
October  28th. 

a,iM.    "  Electric     motor."    N.     Shestopal.    October    28th. 

2a,175.    "Sparking    plugs."    J.   A.    Mills.    October   28th. 

2U,47ti.     "  Electric   telegraph  apparatus."     F.    E.    Pernot.     October   2blh. 

2a,178.  "  Wireless  receiving  apparatus."  H.  S.  Walker  and  G.  W  .  Hale. 
October  2Sth. 

'l^,\i-l,     "  Sparking    plug."    J.    Darroch    and    G.    U.    Shearer.     October   28th. 

2:^,4:^8.  "  Aloulds  for  nianulaclure  ol  gla.ss  caps  for  electric  incandescent 
lamps,    4:c."     L.    S.    Velio.     October    2lith.     (Spain,    October    2Uth,    1S21.) 

2tf,4:*9.  "  Moulds  for  manufacture  of  glass  caps  for  electric  incandescent 
lamps,  &c."     L.  S.  \ello.     October  28th.     (Spain,  October  2!)th,  1921.) 

2if,aU0.  "  Incandescent  slectric  lamps,  &c."  L.  S.  Velio.  October  28th. 
(Spain,    October  29th,    1921.) 

29,501.  "  Surface  wiring  for  electricity  distributing  systems."  T.  H. 
Martin-Harvey.    October   28th. 

29.514.  "  Electric  vacuum  tubes."  Siemens  &  Halske  Akt.  Ges.  October 
2Sth.     (Germany,    October   29th,  1921.) 

29.515.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  October 
28th.     (United    States,    October  28th,    1921.) 

29,520.  "  Multiplex  telegraph  svstems."  .Automatic  Telephone  Manufac- 
turing Co.,    Ltd..  and   H.   H.   Harrison.    October  28th. 

29,o21.  "  Kailwav  signalling."  .Automatic  Telephone  Manufacturing  Co., 
Ltd.     October   28th.' 

29,541.     "  Electric  power-transmission   systems."  .A.    M.   Taylor.  October  30th. 

29,548.    "  Case  for  dry  batteries,  Sc."    F.  H.   Brookes.     October  30th. 

29,564.     "  Searchlights    for    vehicles."    S.  Gtcbcl.     October  30th. 

29,574.  "Contact  rolls  for  electric  v^elding  apparatus."  H.  Imrie  (K.  G. 
Gale).     October   30th. 

29,580.    "  Variable   resistance   unit."    \V.    J.    Cameron.    October    30th. 

29.583.  "  Electric  glow-lamp  holders,  &c."    H.  C.  Tudor.    October  30th. 

29.584.  "  Thermionic  valves.  &c."    W.  J.    Polyblank.    October  30th. 
29,(J02.     "  Motor    controllers."     Igranic     Electric    Co.,     Ltd.     (Cutler-Hammer 

Manufacturing   Co.).     October  30th. 

29.tjll.  "  'Ihermally-acluated  device  for  controlling  electric  circuits."  P.  W. 
Baker.     October  3«th. 

29,613.    "  Electric  insulators  for  fuse  carriers."    W.   Gee.    October  30th. 

2i»,617.    "  Electric   flash-light."    G.  I.  Johnson.    October  30th. 

29,641.  "  Variable  inductances."  British  Thomson-Houston  Co.,  Ltd.,  and 
R.    C.    Clinker.     October  30th. 

29,646.    "  Head-lights."    1.  Arthurs  and   R.   E.  Jackson.    October  30th. 

29,ti51.  "  Electric  heating  appliances."  .Automatic  Telephone  Manufacturing 
Co.,   Ltd.,  and  C.   H.   Archer.    October  30th. 

29,657.     "  Radio    receiving  apparatus."     R.    E.    H.    Carpenter.     October  30th. 

29,677.  "  Reception  for  wireless  telegraphv,  &c."  R.  \\ .  Robson.  Octo- 
ber 31st. 

29,680.    "  Vacuum    lubes."    E.    Y.   Robinson.    October  31st. 

29,695.    "  Electric    lanterns."    G.    B.   Burnsidc.     October    31st. 

29,746.  "Systems  of  electric  distribution."  F.  \V.  Le  Tall  (Westinghouse 
Electric  and  Manufacturing  Co.).    October  31st. 

29.768.  "  Electrcnmagneiic  apparatus  lor  operating  relav  contacts,  light 
signal  mechanisms,  4c."  General  Electric  Co.,  Ltd.  (Hall  Switch  &  Signal 
Co.).     October  31st. 

29.769.  "  Sockets  for  electric  incandescent  lamps."  General  Electric  Co., 
Ltd.    (Hall    Switch    &    Signal  Co.).     October  31st. 

29.770.  "  Electric  luminous  discharge  tubes."  General  Electric  Co.,  Ltd., 
and  J.  \V.  Ryde.    October  31st. 

29,775.  "  Signalling  systems."  Western  Electric  Co.,  Ltd.  (Western  Elec- 
tric, Inc.).     October  31st. 

29.780.  "  Commutating  gear  ol  electric  machines."  English  Electric  Co., 
Ltd.    October    31st. 

29.781.  "  Sparking  plug."     G.  F.  Sleath  and  M.  S.  Stevenson.     October  31st. 
29,805.    "  Electric   time   fuses."    W.   Eschbach.     October  31sl. 

29,839.  "  Electric  driving  power  applied  to  clocks."  S.  J.  Wise.  Novem- 
ber  1st. 

29.851.  "  Loud-speaking  telephone  installations."  A.  Kontana  and  C. 
Hering      November   1st. 

29.852.  "  Telephone    mouthpiece."    A.    F.     Perry.     November    1st. 
29,872.    "  Rectifying   devices."    A.    R.    Angus.     November    1st. 

29,876.  "  Electric  advertising,  4c.,  apparatus."  F.  H.  W.  Cox.  Novem- 
ber Ist. 

29.880.  "  Multiple  terminal  adaptor  devices  for  wireless  telephone  receiving 
instruments,  &c."    A.   G.  Clark  and   W.  O.   Heyne.     November  1st. 

29.881.  "  Electric  switchgear."  British  Thomson-Houston  Co.,  Ltd.,  and 
H.  Trencham.     November   1st. 

29.882.  "  Electric  propulsion  of  ships."  British  Thomson-Houston  Co.,  Ltd., 
aiKi  A    A.  Pollock.     .November  1st. 

29.883.  "  Elecuic  propulsion  of  ships."  British  'i'homson-Houston  Co.,  Ltd., 
end  A.  A.  Pollock.     November  Isl. 

29,890.    "  Electric  alarm  clock."    \V.  R.ausch.     November  1st. 

29.899.    "Vehicle    headlights,   &c."    J.    Robinson.     November    Isl. 

29,909.  "  Magneto-electric  machines."  A.  Massey-Allen  and  R.  B.  North. 
November    1st. 

29,921.    "  Burglar  and  lire  alarm."    D.  C.  Hancock.     November  2nd. 

^,950.    "  Elecuic  connector."    J.  Wilson.    November  2nd. 

29,954.  "  Oscillating  c|.  eiric  fans."  A.  E.  Angold  and  A.  H.  Railing. 
November  2nd. 

29,964.    "  Vehicle  lamps."     E.    \V.   .\.   Webb.     November  2nd. 

29,982.  "Current  collectors  lor  d>  n..mo-etcclric  machines."  J.  H.  St.  H. 
Mawdsley.     November  2nd. 

29.988.  "Contact  spring  sets  f' r  tdephonc  systems,  &c."  W.  E.  Goodwin 
ai^d  Siemens  Bros.  &  Co..  Ltd.     .Vr.vf  mb.-r  2nd. 

30.036.  "  Electricil  healing  ,r  •,  ,rit„.  •  f)  \\n„M  November  2nd. 
(Italy,   November  3rd,  1921.) 


30,029.  "  EJetiric  fittings."  British  Thomson-Houston  Co.,  Ltd.,  ^ind  H 
C.    W  heat.     .November   2nd. 

30,056.  "  Electro  ignition  devices  for  internal-combustion  engines."  K. 
Bosch    Akt.    G.s.     .November   3rd.     (Gcrmanv,    .April   28th.) 

30,073.     "  Mine  signalling  visual  indicator.'"    R.  S.  Gardner.     November  3rd 

30,075.  "  Electric  switches."  C.  C.  Garrard,  A.  H.  Railing,  and  W.  Wilson. 
November  3rd. 

30,082.    "  Electric  switch   plugs."    R.   Crust.     November  3rd. 

30,085.    "  Means  for  deadening  noise  of  tramcars."    A.  Lor^.    November  3rd. 

30,095.    "  Electric  cable  joint  boxes."    J.  C.  Lee.    November  3rd. 

30,102.     "  Incandescent    electric    lamps."     R.    .Ai.dersson.     November    3rd. 

30,113.  "  Telephone  exchange  systems."  G.  Deakin  and  Western  Eleclric 
Co.,    Ltd.     November   3rd. 

30.115.  "  Electric    fuses."    W.    Clark.    November   3rd. 

30.116.  "  Electric  switches."    W.    Clark.     November  3rd. 

30,139.  "  Electro-magnetically-operatcd  horns."  H.  W.  F.  Ireland.  J.  l.ucas, 
Ltd.,   and    O.   Lucas.     November  3rd. 

30,145.    "  Electric  switches."    P.M.   Waller.    November  3rd. 

30,147.  "  Colour  control  svstems  for  projectors."  British  Thomson-Houston 
Co.,  Ltd.     November  3rd. 

30.149.  "  Directional  submarine  sound  receivers."  Signal  Ges.  November 
3rd.    (Germany,  October  9th.) 

30.150.  "  Mixed  internal-combustion  and  eleclric  propulsion  systems."  Sulzer 
Freres  Soc.  Anon.     November  3rd.     (Switzerland,  August   12lh.) 


PUBLISHED     SPECIFICATIONS. 

The    numbers  in  parentheses    are    those    under    which    the  specificatians   will   be 
printed    and    abridged,   and    .ill  subsequent    proceedings    will    be   l.Tken. 


isax. 

aph    system     and     appa 


■  therefor." 


10,285.     "  .Si;.rl-stc<p     prinlinf; 
h.  C.   K.   Marks  (Morkrum  Co.;.     April'ith,  ia21.     (187,247.)' 
■  13,288.     "  Thermionic    devices."     Ges.    fur    Drahtlose    Telegraphie,      Dr.      A. 
Meissncr  and  W.   Filze.     May   10th,   1921.     (187,261.) 

13,714.  "  Electrical  controlling  devices."  U.  Walker.  May  17th,  1921. 
(187,264.) 

16,271.  "  Interference  lubes  for  phonographs  and  telephones."  M.  E. 
Wolvekamp.     June  13th,  1921.     (187,276.) 

17,449.  "  Electric  lamp  holders."  H.  B.  Prentice.  June  27th,  1921. 
(187,285.) 

18,364.  "  Outside  containers  or  boxes  of  electrical  storage-batteries  or 
accumulators."     1.    E.    Kohlmeyer.     July  6th,   1921.     (187,287.) 

18,707.  "  Electric  measuring  a'pparatus  of  the  moving-iron  type."  Da  and 
Dutilh   (firm    of).     March  31sl,   1921.     (177,757.) 

18,934.     "  Klectric   light  fittings."    J.  Scott.    July   13th,   1921.     (187,302.) 

18,999.  "  Indirect  lighting  unit."  A.  J.  Stephens  (W.  A.  Oorey).  July  14th, 
11)21.     (187,305.)      ■ 

19,010.  "  Water-tight  interlocked  electric  switch  and  plug-and-sockel  connec- 
tion."   J.  Scott.     July   14th,   1921.     (187,306.) 

19.145.  "  Switches  for  electric  circuits."  A.  West  &  Co.,  Ltd.,  and  V. 
Ureeze.     July  15lh,  1921.     (187,316.) 

19,163.  "  Electric  motors  for  the  direct  driving  of  slowly-rotating  shafts." 
C.   Lott.     January   17th,  1921.     (174,138.) 

19,260.  "  Devices  tor  testing  the  insulation  of  electric  three-phase  high-ten- 
sion conductors."    F.  Brennecke.    July   16th,  1921.     (187,322.) 

19.543.  "  Electric-distribution  systems."  British  1  homson-Houston  Co.,  Ltd. 
(General  Electric  Co.).     Julv  20th,  1921.     (187,337.) 

19,661.  "  Light-ray  projector."  H.  Sefton-Jones  (W.  A.  Dorey).  July  21st, 
1921.     (187,340.) 

20,718.  "  Regulation  on  long-distance  electric  transmission  lim-s."  A.  M. 
Taylor.     (Addition   to    170,619).     August    4th,   1921.     (187,356.) 

20,850.  '  Power  transmission  mechanisms  of  electrically-driven  vehiclis. " 
W.  E.   Moore.     August  5th,  1921.     (187,360.) 

21,105.  "  Directional  wireless  apparatus."  -N.  F  S.  Hechl.  August  9th. 
1921.     (187,363.) 

21,564.  "  Glass-working  machines."  British  Thomson-Houston  Co.,  Ltd. 
(General   Electric  Co.).    .August  13th,  1921.     (187,374.) 

21,624.  "  .Alternating-current  dynamo-electric  machines."  R.  Townend,  J.  A. 
Kuyser  and  Metropolitan-Vickers  Electrical  Co.,  Ltd.  August  15th,  1921. 
(187,377.) 

23.760.  "  Electric  switches  for  wireless-signalling  apparatus."  H.  R. 
Rivers-Moore.    September  Olh,   1921.     (187.415.) 

24,693.  "  Thermal  switches  for  electrically-heated  apparatus."  Aktie- 
bolaget   Birka   Regulator.     September  30th,   1920.     (169,696.) 

26,549.  "  Electro-magnetic  brakes."  Igranic  Electric  Co.,  Ltd.  (Cutler- 
Hammer  Manufacturing  Co.).  October  7th,  1921.  (Addition  to  162,113.) 
(187,439.) 

26,887.  "  Current-transmission  devices  for  ball-bearings  in  electrically-drivcn 
rail    vehicles."     J.   Schmid-Roost     Bail-Bearing    Works,    Ltd.    November    6th, 

1920.  (171,366.)  ^     , 
26,901.    "  Electricity   measuring    instruments."    H.   Lucas,    E.   J.    B.    Dankj 

and  O.  A.  Miller.    October  11th,  1921.     (187,441.) 

28,016.  "  Electric  railway  motor  control  systems."  .Metropolitan-Vickers 
Electrical  Co.,   Ltd.     November  5th,  1920.     (171,085.) 

28.123.  "  Sparking-plug  for  explosion  motors."  A.  O.  M.  Lofgren.  October 
23rd,  1920.     (170,596.)  .       ,,.       „ 

28,659.  "  Thermionic  valve  transmitters  tor  wireless  signalling. 
B.  H.  N.  H.   Hamilton.    October  28th,   1921.    (187,457.) 

29,269.  "  Compression  device  lor  eleclric  transformer  windings."  Allmanna 
Svcnska    Elektriska  Aktiebolaget.     March  8th.    1921.     (176,754.)       . 

a!),446.  "  Electrically-driven  vehicles."  G.  Mejfarth  and  Soc.  Anon,  des 
Ateliers  de    .Secheron.     November   30th,  1920.     (172,288.) 

30,150.     "Motor   lamps."     E.    H.    Venables.     February   9th,   1922.     (ie<,476.) 

33,121.    "Sparking   plugs."    J.    E.  Temple.     December   9th,   1921.     (187,501.) 

35.078.  "  Earthing  choking  coils  or  voltage  transformers  lor  high  voltages. 
E.  Pfiffncr.    January  5th,  1921.     (173,759.) 

xsas. 

2,589.    "  Electric    sound-producing  horns."       T.    .S.    Rogers.       October  20th, 

1921.  (Divided   application  on  27,822/21.)     (187,531.) 

4570.  "  Electric  switches."  Metropolitan-Vickers  Electrical  Co..  Ltd. 
February    14lh,   1921.     (175,629.)  „ 

3,296.  "  .Means  for  attaching  conductors  to  electric  insul.ilors.  G.  N  . 
Twiss      March  31sl,   1922.     (187,547.)  ..        ,  •         r- 

15,049.  "  Telephone  svstems."  Automatic  Telephone  Manufacturing  Co., 
Lid.    JuK  6th,   1921.     (182,779.)  _ 

15  201  "  ["lectrical  transformers."  Metropolitair-Vickers  Electrical  Co.,  LW. 
June  3rd,  1921.     (181,011.)  „        .       ^         ... 

17,819.  "  Loaded  signalling  conductors."  Western  Electric  Co.,  Ltd. 
August   16ih.  1921.     (184,781.)  ,      _      ,„,  ., 

18,567.  "  Construction  of  electrode  for  electric  welding.  A.  b.  White 
(l-.lyria  Iron  and  Steel  Co.).  Mov  18th.  1921.  (Divided  application  on  13,961/21.) 
(Patent  of  addition   not  granted'.)    (187,561.) 

18.587.  "  Metallic  vapour  lamp."  Dr.  P.  Evershcim.  July  Iflth,  1920. 
(Divided  application  on  166.144.)    (182.807.) 

19.742.  "Transmitting  instrument  lor  start-stop  printing  telegraph  system. 
!•  C  R.  Marks  (.Morkrum  Co.).  April  7th,  1921.  (Divided  application  on 
187.247.)     (187.562.)  ,,.... 

19.743.  "  Receiving    instrument    for     start-stop    printing    telegraph     svstem. 
E.   C.    R.    Marks    (Morkrum   Co.).    April   7th,    1921.     (Divided    application    on 
167,247.)     (187,563.) 
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We  have  now  passed  through  a  Parliamentary  election 
which  may  largely  decide  the  course  of  public  affairs 
for  several  years  to  come. 

After  so  many  restless  and  unsettled  years  it  is  not 
surprising  that  the  great  majority  of  the  electors  prefer 
peace  and  tranquillity  at  any  rate  for  the  present  rather 
than  sensational  and  costly  alleged  panaceas.  Peace 
and  tranquillity  are  not  incompatible  with  the  removal 
of  evils  and  grievances  of  certain  sorts,  indeed  they 
can  only  be  secured  as  we  courageously  face  some 
of  the  most  outstanding  evils  of  our  day.  To 
our  mind  the  most  immediately  serious  one  of  all  is 
that  of  unemployment,  and  we  believe  our  conviction  to 
be  shared  at  any  rate  by  the  largest  two  parties  in  the 
newly-elected  House  of  Commons  because  they  represent 
the  employing  and  employed  interests  in  the  nation. 
Peace  in  industry  is  what  has  been  sorely  needed,  much 
talked  about,  and  frequently  negotiated  for.  Does  not 
the  present  constitution  of  parties  bring  the  ideal  much 
nearer  realisation  if  they  will  only  see  the  wisdom  of 
putting  their  heads  and  hearts  together  in  regard  to  so 

vital  a  matter? 

The  mere   facts  that  the   Election    is   a  thing   of  the 

past,  and  that  the  best  and  the  worst  are  kno-wn.  may 
alone  do  something  to  restore  confidence  and  equanimity 
where  previously  there  was  a  certain  degree  of  nervous- 
ness which  naturally  restricted  enterprise  and  expen- 
diture, and  therefore  hampered  indu-stry  and  trade. 
There  may  be  certain  special  ways  hx  means  of  which  en- 
lightened official  action  may  lead  to  less  unemployment, 
but  whatever  may  have  been  contemplated  by  the  late 
Cabinet  and  whatever  may  be  on  the  tables  of  permanent 
officials  in  the  shape  of  new  proposals  for  adoption  by 
tlie  new  Government,  we  feel  it  to  be  most  essential  that 
new  encouragement  and  backing  should  be  given  to 
those  who,  acting  under  Government  authority  and 
control,  are  responsible  for  the  development  of  our 
overseas  trade.  Happily  this  constructive,  trade-pro- 
moting, employment-producing  department  was  saved, 
under  pressure  from  those  who  knew  what  its  potenti- 
alities were,  when  some  of  the  Geddes  cuts  were  being 
put  into  effect.  But  something  more  than  the  mere 
saving  of  the  department  from  execution  is  required. 
What  is  important  now  is  that  our  legislators  and  the 
publio,  too,  should  have  a  practical  understanding  of 
the  valuable  service  that  such  a  Department  is  capable 
of  rendering.  Under  war  conditions  we  listened  to 
Cabinet  Ministers  and  others  as  they  held  forth  in  regard 
I )  the  great  schemes  that  were  to  be  carried  into  effect 
whereby  we  were  to  secure  far  better  and  far  more 
extensive  Governmental  trade  representation  in  all  parts 
of  the  world.  But  the  changes  that  have  taken  place 
in  the  Cabinet  representation  of  the  Department  of 
Overseas  Trade  during  the  last  few  years  have  been  so 
frequent  that  it  has  seemed  to  be  treated  more  as  a 
Cabinet  Minister's  plaything  than  a  serious  part  of  the 
Government  service.  May  we  hope  for  more  stability 
there  now,  so  that  those  at  the  Head  may  devote  tljem- 
•73)  D 
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selves  zealously  to  the  ways  in  which  continuity  of  policy, 
and  that  policy  prugresaive,  may  be  assured  t  We  have 
always  regarded  Governmental  activities  of  this  class  in 
aid  of  Colonial  and  foreign  trade  encouragement  as 
being  an  investment  which  would  pay  for  itself  again 
and  again,  and  it  is  interesting,  to  say  the  least  ot  it, 
that  Sir  Eric  Geddes,  with  whose  name  was  associated 
the  proposal  that  Governmental  activities  should  lessen, 
is  nominated  as  the  next  president  of  the  Federation  of 
British  Industries  whose  schemes  for  export  trade 
organisation  are  of  such  importance  and  promise. 

The  importance  of  our  Trade  Commissioner  service 
is  no  new  theme  with  the  Electrical  Review.  We 
were  deeply  disappointed  when  the  proposals  for  extend- 
ing this  service  were  whittled  down.  How  many  good 
intentions  of  the  last  few  years  have  come  to  naught! 
Yet  we  do  not  know  that  we  are  more  concerned  about 
the  reduction  of  the  early  scheme  than  we  are  about 
the  lack  of  recognition  that  exists  regarding  the  value 
of  the  services  of  Trade  Commissioners,  when  men  of 
experience  and  ability  are  chosen,  if  they  can  be  given 
such  status  and  powers  of  action  as  will  enable  them  to 
build  up  an  influence  as  Ambassadors  of  British  com- 
merce. Our  prolonged  interest  in  Colonial  and  foreign 
electrical  trade  has  brought  clearly  before  us  the  useful- 
ness of  His  Majesty's  Trade  Commissioners,  and  has 
caused  us  to  take  a  larger  view  of  their  office.  We  have 
not  the  slightest  hesitation  in  saying  that  far  greater 
successes  than  we  have  noted  might  have  been  achieved 
if  greater  freedom  and  opportunity  had  been  accorded. 

There  are  many  things  that  matter  more  than  the 
answering  of  questions  and  the  preparing  of  annual 
reports;  these,  of  course,  are  essential,  but  they  are  by 
no  means  all. 

Elsewhere  in  this  issue  we  publish  several  Colonial  and 
foreign  electrical  articles  which  but  for  pressure  upon 
our  space  and  lateness  of  thejnails  would  have  appeared 
in  our  "  Jubilee  "  issue.  Among  these  is  one  relating  to 
New  Zealand's  electrical  programme  for  the  future. 
New  Zealand  has  been  a  name  to  conjure  with  here 
for  some  time  past  because  British  factories  have  been 
receiving  most  helpful  contracts  therefrom  providing 
employment  for  our  workpeople.  When,  therefore,  one 
of  the  most  urgent  questions  before  us  as  a  people  is 
the  finding  of  useful  and  profitable  work,  it  is  only  right 
that  we  should  state  that  in  regard  to  the  electrical  con- 
tracts referred  to  it  is  within  the  knowledge  of  the 
Electrical  Review  that  the  Department  of  H.M.  Trade 
Commissioners  was  able  to  use  valuable  influence  in 
securing  that  this  very  desirable  business  should  find  its 
way  to  British  electrical  manufactories  for  execution. 

We  hope  that  by  means  of  the  foregoing  comments  we 
shall  impress  those  responsible  for  the  appointments  and 
status  of  our  foreijrn  trade  representatives  with  the 
potentialities  that  this  part  of  our  national  organisa- 
tion possesses  for  producing  work  for  British  hands  and 
food  for  British  stomachs. 


Mr.  Attwogd's  lecture  at  the  E.D.A. 

The  Theory  and  Salesmanship    Conference,    on    Novem- 

Practice  ol        ber  17th,  certainly  got  to  the  heart  of 

Salesmanship,    things   to   a  degree  which  none  of  the 

previous  lectures  had  equalled.       That, 

perhaps,  was  because  it  was  of  a  general  and  not  of  a 

particular  nature.       Largely,    it    was    a   repetition    of 

obvious  truths,  and  yet  the  strength  of   Mr.  Attwood's 

position  in  uririnir  the  obvious  was  in  the  fact  that  the 

commercial  side  of  the  industry  needs   a  good   deal  of 

boostinc  to  make  it  at  all  on  a  par,  as  regards  efficiency. 

with  the  technical  side.       The   lecture    dealt   with   first 

principles  of  salesmanship,  and    but   for    the    lecturer's 

oratorical  mannerisms  midit  almost  have  been  regarded 

as  too  elementary,  at  any  rate  at  the  becinning,  yet  it 

is  only  bv  close  attention  to  first  principles  in  commerce 

as  in  science  that  the  object  aimed  at  can  be  secured. 

Speaking    broadly,    the    lecture    ought    to    have    been 

delivered  to  the  staff  people  in  the  electrical   industry 


who  have  the  actual  selling  to  do.  We  do  not  know 
how  many  such  were  present,  but  it  is  a  fair  assumption 
that  the  majority  present  were  those  who  had  to  employ 
salesmen.  The  lecture,  and  the  subsequent  two,  are  not 
likely  to  fail  of  their  object  on  that  account,  for  it  must 
have  driven  home  to  all  who  heard  it  the  foolishness  of 
imagining  that  to  get  sales  only  needs  a  good  article, 
and  that  the  person  whose  job  it  is  to  sell  needs  nothing 
more  than  a  knowledge  of  the  article  he  is  selling.  There 
appears  to  be  a  little  controversy  as  to  whether  a  sales- 
man can  be  made  or  whether  he  must  be  born.  Obviously 
there  must  be  a  right  type  of  man  to  begin  with,  but  if 
Mr.  Attwood  has  done  nothing  more  than  drive  home 
that  even  the  man  with  a  flair  for  selling  must  be 
trained,  then  he  will  have  done  good  service  to  the  in- 
dustry. Apart  from  that,  the  outstanding  point  made 
in  the  first  of  these  three  lectures  by  one  outside  the  in- 
dustry, and  who  therefore  came  to  the  task  with  a  new 
point  of  view,  was  that  Ihe  public  was  not  being 
adequately  kept  .in  touch  with  what  electricity  and  elec- 
trical apparatus  had  to  offer.  That  is  the  fundamental 
starting  point,  because  without  th'at  aid  the  best  of  sales- 
men will  find  their  task  an  uphill  one.  Few,  if  any,  of 
the  general  public  read  the  trade  papers,  and  we  confess 
to  a  feeling  that  general  advertisements  in  the  daily 
Press,  even  with  ingeniously  worded  slogans,  are  almost 
useless.  Something  much  more  precise  and  specific  is 
required.  The  thousands  of  households  that  use  electri- 
city for  lighting  onlj'  are  in  themselves  a  promising  field 
for  the  operations  of  the  electrical  salesman,  and  means 
ran  easily  be  devised  for  getting  into  direof  touch  with 
them.  That  is  only  one  small  instance.  There  can  be 
no  two  opinions  that  the  public  is  far  too  ignorant  on 
electrical  matters,  and  one  of  the  first  objects  of  these 
conferences  should  be  to  change  that,  and  quickly. 


The  action  of  the  I.M.E.A.  in  call- 
Standardisation  ing  conferences  throughout  the  country 
of  Cookers.  to  stimulate  the  use  of  domestic  elec- 
trical apparatus  will  certainly  lead 
to  useful  results.  The  meeting  for  the  Greater  London 
area  took  place  at  the  Institution  of  Electrical  Engi- 
neers recently.  The  results  must,  we  think,  be  judged 
more  by  the  usefulness  of  the  discussion  than  by  any 
definite  conclusions  arrived  at.  The  purpose  of  these 
meetings  is  mainly  to  deal  with  the  standardisation  of 
cooking  and  other  domestic  apparatus.  But,  so  far  as 
the  London  meeting  was  concerned,  the  feeling  seemed 
to  be  that  rigid  standardisation  was  hardly  a  practical 
proposition,  anyhow  at  the  moment.  This,  perhaps, 
will  be  generally  agreed  since  there  is  still  a  considerable 
variety  of  opinion  as  to  details  of  design  of  cookers,  and 
we  can  easily  understand  that  the  supply  industry  and 
manufacturers  generally  are  unwilling  to  commit  them- 
selves straightway  to  finality.  At  the  same  time,  even 
if  standardisation  cannot  be  put  into  actual  practice  at 
the  moment,  it  is  certainly  important  that  it  should 
be  kept  as  an  ideal.  Even  if  the  details  of  cookers  and 
other  apparatus  cannot  be  actually  stereotyped,  the  main 
lines  of  design  might  be  agreed.  The  great  thing  is 
to  aim  at  standardisation  and  to  take  every  opportunity 
of  getting  nearer  and  nearer  to  it. 

Unless  certain  broad  types  generally  approved  through 
out  the  industry  can  be  evolved,  electric  cooking  will 
never  go  forward  by  leaps  and  bounds.  In  the  first 
place  it  is  obvious  that  until  manufacturers  can  go  in 
for  mass  production,  the  cookers  will  never  come  down  to 
bed-rock  prices.  Further,  the  difficulty  over  types  of 
cookers  and  the  constant  changes  taking  place  in  design 
all  militate  against  enthusiasm  on  the  part  of  supply 
undertakings  and  electrical  contractors  in  pushiri'r 
cookers.  There  is  a  feeling  of  uncertainty  that  ouglit 
to  be  dispelled  and  which  would  be  dispelled  if  some- 
thing like  standardisation  came  along.  As  everyone 
knows,  a  vast  amount  of  money  has  been  spent  in  experi- 
menting with  electric  cooking,  a  good  proportion  of 
which  has  led  up  blind  alleys.  We  are  surely  now  get- 
tinf  near  the  time  when  good  and  bad  propositions  pan 
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be  sifted  out,  and  the  present  move  of  the  I.M.E.A.  is 
certainly  a  much-needed  one.  It  is  to  be  hoped  that, 
although  the  results  at  the  moment  may  be  inconclusive, 
the  ideal  will  still  be  kept  in  mind  and  continuous  efforts 
made  to  approximate  to  it. 


Shortening 
Procedure. 


The  issue  of  a  supplementary  Memo- 
randum by  the  Electricity  Commission 
in  regard  to  local  inquiries  indicates  a 
most  praiseworthy  intention,  namely, 
that  of  abbreviating  as  far  as  possible  the  procedure  at 
the  public  inquiries  devoted  to  examining  reorganisation 
schemes  under  the  Electricity  Supply  Act.  We  can 
always  take  it  for  granted,  of  course,  that  the  Electri- 
city Commissioners  are  desirous  of  economising  their 
own  time  in  these  inquiries  and  also  of  saving  expenses 
to  other  people.  But  this  view  is  often  not  shared  by 
the  people  who  are  taking  part  in  the  inquiry,  in  fact 
some  of  the  inquiries  have  been  scandalously  long,  and 
certain  parties  have  occupied  the  time  of  the  Court  to  a 
quite  unwarranted  extent.  The  Greater  London  in- 
quiry, for  instance,  lasted  26  days  and  over  12,000 
questions  were  asked,  to  say  nothing  of  counsels'  inter- 
polations. And  then  to  put  the  lid  on  the  whole  thing, 
certain  criticisms  were  directed  obliquely  at  the  Com- 
missioners for  involving  these  litigious-minded  parties 
in  big  expenses ! 

The  present  Memorandum  as  to  procedure  is  mainly 
directed  to  Second  Inquiries,  a  good  many  of  which  are 
now  coming  along.  These  Second  Inquiries  will  be  held 
under  Section  5  (4)  of  the  Electricity  (Supply)  Act, 
1919,  when  any  scheme  which  the  Commissioners  have 
formulated  or  approved  after  a  First  Inquiry  will  be 
finally  submitted.  It  is  to  be  hoped  that  all  parties  who 
propose  to  attend  Second  Inquiries  will  give  very  diligent 
heed  to  the  Electricity  Commissioners'  polite  intimations 
contained  therein.  In  the  first  place,  they  say  that  "  it 
is  unnecessary  that  previous  evidence  should  be  repeated 
at  the  Second  Inquiry  " ;  that  any  parties  may  make 
general  statements  on  any  point  of  principle  dealt  with 
in  the  schemes,  but  unless  they  want  to  do  so  they  need 
not  support  this  by  evidence.  The  procedure  suggested 
by  the  Commissioners  is  to  take  each  of  the  clauses  in  the 
scheme  or  the  draft  Order  and  hear  representations. 

Further,  the  talk  about  expenses  has  evidently  been 
borne  in  mind  by  the  Commissioners,  and  they  say  that 
while  the  matter  is  entirely  at  the  discretion  of  the 
parties  interested,  unless  important  new  issues  are  to 
be  raised  it  would  not  ordinarily  appear  necessary  for 
parties  to  be  represented  by  counsel — a  suggestion  which 
should  save  time  as  well  as  money. 


Experience  tells  us  that  to  comment 

Thel.E.E.       on  the  proceedings  at    the    "informal 

Meetings.        meetings,"  even  with  the  most  friendly 

intentions,  may  bring  down  upon  us  a 

stern  reproof ;    nevertheless,  we  are  impelled  once  more 

to  run  the  risk,   in  view  of  recent  observations. 

These  meetings  were  initiated  largely  for  the  purpose 
of  inducing  the  younger  members  of  the  Institution  to 
take  part  in  discussion,  the  procedure  being  freed  from 
I  lie  formality  which  necessarily  reigns  at  the  ordinarj' 
ueneral  meetings,  and  the  speeches  not  being  reported 
in  the  Press.  The  success  of  this  policy  was  unques- 
tioned and  immediate;  excellent  discussions  have  been 
iield,  and  the  plan  has  been  adopted  not  only  at  some 
of  the  provincial  Centres  of  the  Institution,  but  also  by 
other  engineering  bodies.  (By  the  way,  we  believe  the 
Junior  Institution  of  Engineers  should  have  credit  for 
the  original  idea.)  But  apparently  the  privacy  of  the 
meetings  did  not  prove  altogether  satisfactory;  the 
Press,  of  course,  did  not  report  the  proceedings,  but  an 
official  precis  was  issued,  and  this  has  now  developed 
into  a  pretty  full  report — over  1,000  word.*!.  Moreover, 
there  appears  to  be  a  tendency  for  "  front-bench  "  mem- 
bers to  take  part  in  the  discussions  to  an  increasing 
degree.  No  doubt  they  have  the  right  to  do  so — and 
the  Committee  has  the  right   to   issue  a  report  to  the 


Press;  if  the  protient  procedure  .satibhes  tlie  junior  mem- 
bers for  whose  benefit  the  informal  meetings  were 
started,  well  and  good. 

On  the  other  hand,  a  change  is  taking  place  in  the 
ordinary  general  meetings :  in  London  the  President  has 
abandoned  the  practice  of  calling  upon  members  by 
name  to  speak  in  the  discussions,  and  now  looks  to  them 
to  take  the  initiative;  and  at  Manchester  the  Chairman 
is  appealing  to  the  "  smaller  men  "  to  take  part  in  the 
discussions.  These,  it  will  be  noticed,  are  steps  in  the 
direction  of  the  "  informal  meetings  "  procedure.  We 
do  not  suppose  that  they  will  go  further ;  but  it  is  in- 
teresting to  observe  this  tendency  at  both  classes  of 
meeting  to  approximate  to  a  common  pattern. 


In  a  report  to  his  Government  on  the 
Britain  and  the  pump  trade  in  Italy,  the  Canadian 
Italian  Market.  Trade  Commissioner,  Mr.  W'.  McL. 
Clarke,  makes  a  rather  disconcerting 
statement  regarding  Britain's  share  in  this  business. 
His  xussertion  seems  to  merit  investigation  both  by 
our  pump  manufacturers  and  by  our  electric  motor 
builders.  After  recalling  that  a  not  inconsiderable 
part  of  Italy's  pre-war  demand  for  hydraulic  machinery 
was  supplied  by  Great  Britain,  he  adds  that  while  we 
continue  to  hold  a  certain  amount  of  this  trade,  he 
has  been  informed  that  it  has  always  been  difficult  for 
the  English  manufacturer  to  obtain  any  large  share  in 
the  pump  business,  as  "  most  English  pump  makers  do 
not  manufacture  electric  motors,  and  it  would  not  be 
a  paying  proposition  to  buy  electric  motors  in  order  to 
sell  the  pumps,  as  the  motor  and  fittings  generally  cost 
more  than  the  pump  itself."  It  seems  here  to  be  implied 
that  there  is  not  sufficient  co-operation  between  the 
British  pump-makers  and  electrical  manufacturers  to 
enable  them  to  put  forward  a  comprehensive  tender  at  a 
competitive  price.  On  the  contrary,  we  believe  that  these 
two  branches  of  the  engineering  industry  act  in  close 
consultation,  and  we  cannot  think  that  their  co-opera- 
tion results  in  nothing  more  than  the  loading  of  the  com- 
bined quotation  with  too  heavy  commission  or  otherwise 
spoiling  the  chances  of  obtaining  export  orders.  Per- 
haps the  firms  principally  concerned  will  put  their 
Italian  customers  right  on  this  point.  Mr.  Clarke  has 
a  further  criticism  to  make  on  the  subject  of  Britain's 
part  in  selling  pumps  overseas.  He  says  that  English 
centrifugal  pumps  are  not  usually  suitable  for  coupling 
direct  to  electric  motors,  as  they  are  not  designed  for 
the  speeds  at  which  motors  run.  Here  is  another  point 
that  needs  correction.  The  whole  matter  is  of  particu- 
lar interest  at  this  juncttire,  because  Germany,  which 
has  been  dumping  hydraulic  plant  in  the  Italian  mar- 
ket, is  unlikely  to  be  able  to  continue  such  a  policy  very 
much  longer,  and  there  should  consequently  be  an 
opportunity  for  Great  Britain  to  regain  her  pre-war 
position. 

On      November     29th     the     Festival 
The  Dinner  of  the  Electrical  Trades  Benevo- 

E. T.B.I.  lent  Institution  will  be  held.  Sir  James 
Kemnal  presiding.  We  hope  that  it 
will  be  well  patronised,  not  only  because  it  is  always 
;in  interesting  and  enjoyable  function,  but  also,  and  still 
more,  beciuise  it  is  designed  to  promote  the  interests  of 
those  who  are  unable  to  fend  for  themselves.  It  is.  in 
fact,  the  only  occasion  of  the  kind  in  the  electrical  year, 
at  any  rate  in  London.  This  Institution  should  fill  a 
great  blank  in  the  human  organisation  of  the  electrical 
industry,  for  it  was  founded  to  care  for  tliose  members 
of  the  industry  who  do  not  fall  within  the  scope  of  any 
other  benevolent  fund — those  who  are  neither  profes- 
sional men  nor  members  of  a  trade  union  ;  but  it  can- 
not adequately  fill  that  gap  unless  it  is  provided  with 
.adequate  funds,  and  it  is  the  duty  of  every  one  of  us 
to  help  to  increase  its  resources.  Those  who  cannot 
attend  the  Festival  will  do  well  if  they  send  a  donation 
to  the  funds:  and  those  who  can  do  neither  can  still 
serve  the  Institution  in  other  ways — if  wo  nil  do  a 
little  the  ftiture  of  the  Institution  is  assured. 
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NEW  ZEALAND'S  ELECTRICAL  DEVELOPMENT. 


The   Prosrramme  for  the  Future. 


Me.  R.  W.  Dalton,  His  Majesty's  Trade  Commissioner, 
has  been  good  enough  to  supply  the  Electrical  Review 
with  the  following  information:  — 

New  Zealand  is  rapidly  becoming  of  importance, 
electrically,  out  of  all  proportion  to  the  size  of  her 
population.  The  first  large  scheme  to  be  undertaken 
was  that  at  Lake  Coleridge,  as  to  the  possible  success 
of  which  there  was,  at  the  time,  considerable  variance 
of  opinion.  The  Government,  however,  determined  to 
carry  out  the  work,  and  there  is  no  doubt  now  that  the 
scheme  has  been  extraordinarily  successful ;  so  successful 
has  it  been,  in  fact,  that  the  demand  for  power  in  the 
Christchurch  district  has  necessitated  the  trebling  of 
the  plant,  and  a  still  further  set  is  now  in  process  of 
installation.  Further,  in  order  to  provide  a  reserve  of 
water  power,  the  Harper  River  has  been  diverted  into 
Lake  Coleridge.  The  success  of  this  scheme  has  encour- 
aged the  Government  to  develop  other  and  even  more 
important  schemes. 

The  Government  is  itself  determined  to  control  the 
production  of  energy,  but  under  its  scheme  it  will  allow 
the  formation  of  Electric  Power  Boards,  which  will  deal 
with  the  distribution  of  energy  supplied  to  them  at 
sub-stations,  for  the  districts  which  they  cover.  It  is 
intended,  in  the  first  place,  to  concentrate  on  the  North 
Island,  and  the  schemes  to  be  developed  are  intended 
to  provide  the  whole  of  the  island  with  electric  power. 
These  schemes  are  at  Mangahao,  Waikaremoana,  and 
Arapuni.  These  main  stations  form  a  triangle,  the 
Mangahao  station  being  intended  mainly  for  the  Wel- 
lington province,  the  Waikaremoana  station  for  Napier. 
Hawkes  Bay  and  the  east,  and  the  Arapuni  scheme  for 
Auckland  and  the  west.  The  stations  will,  however,  be 
linked  and  will  form  reserves  for  one  another.  It  was 
at  first  intended  to  develop  the  Mangahao  scheme  only 
at  once,  but  it  was  afterwards  decided  to  put  in  a  small 
instalment  of  the  main  plant  at  Waikaremoana  and, 
later  still,  owing  to  very  strong  representations  made  by 
the  Auckland  district,  it  was  decided  to  develop  Arapuni. 
The  contracts  for  the  installation  of  plant  at  Waikare- 
moana and  Jlangahao  have  already  been  let,  and  the 
Public  Works  Department  is  now  at  work  on  specifica- 
tions for   .\rapuni. 

Similarly  to  other  countries.  New  Zealand  lias  suffered 
from  the  severe  depression  of  the  last  two  or  tliree  years, 
but  partly  because  she  is  a  producer  of  primary  pro- 
ducts, she  has  felt  this  depression  less  than  most  other 
countries.  Nevertheless,  she  has  had  to  economise  very 
severely  both  in  general  government  and  in  other  ways. 
Her  public  works  policy  has  been  very  severely  cut  down, 
but  in  spite  of  that  there  has  been  practically  no  check 
ill  the  hydro-electric  programme.  In  fact,  as  has 
already  been  stated,  this  programme  has  been  developed 
rather  than  curtailed. 

This  will  indicate  the  importance  which  New  Zealand 
attaches  to  the  development  of  hydro-electricity.  The 
works  involved  for  the  completion  of  all  three  schemes 
in  the  North  Island  will  probably  entail  an  expenditure 
of  close  on  .£20.000,000  l)efore  the  power  is  available 
actually  at  the  door  of  the  consumer.  It  will  therefore 
be  obvious  that  tliere  is  ahead  a  very  important  market 
in  New  Zealand  for  all  things  electrical. 

It  seemed  liki  ly  during  the  war  period  that  American 
firms,  owing  to  the  advantage  which  they  obtained  in 
New  Zealand  as  a  result  of  the  war,  would  be  able, 
after  the  war,  almost  to  monopolise  the  business  in  New 
Zealand  in  this  branch  of  trade,  which  was  likely  to  be 
one  of  the  most  important  trades  of  New  Zealand  for 
some  years.  It  is  very  gratifying,  however,  to  know 
that  since  the  war  .\mprioan  firms  have  by  no  means 
secured  the  advantage  which  was  threatened;  in  fact, 
in  the  contracts  which  havi?  already  been  let  by  the 
Government,  almost  the  whole  of  the  plant  has  been 
ordered  from  British  firms. 


The  large  British  firms  have  taken  very  much  more 
interest  in  the  New  Zealand  market  since  the  war.  Two, 
at  least,  have  opened  their  own  oflSces  in  New  Zealand, 
and  two  or  three  others  have  made  special  investigations 
in  New  Zealand.  The  interests  of  the  manufacturers 
of  the  large  plant  are  therefore  being  well  looked  after, 
but  there  is  a  grave  lack  of  interest  in  the  market  on 
the  part  of  the  manufacturers  of  small  motors  and 
supplies.  The  demand  for  these  smaller  articles  is 
rapidly  growing,  and  when  the  big  schemes  are  finished 
there  will  be  a  very  widely-extended  market  for  these 
goods.  At  present,  America  is  still  securing  a  very 
large  proportion  of  the  trade,  and  some  more  active 
steps  on  the  part  of  British  firms  are  necessary. 

To  show  how  urgent  the  need  for  active  campaigns 
is,  it  may  be  stated  that  it  is  hoped  that  the  Mangahao 
scheme  will  actually  be  in  operation  by  the  end  of  1923, 
and  the  other  schemes  will  certainly  be  pressed  forward 
with  a  maximum  of  speed.  The  completion  of  all  the 
three  schemes  will  mean  the  availability  of  electrical 
energy  at  every  poin*.  in   the  North   Island,    and  it  is 


Mr.  K.  W.  Dalto.v, 

II  M.  Trade  Commissioner  in  New   Zealand,    who  i.s  now   m 

England. 

intended  to  serve  not  only  the  towns  themselves,  but  also 
the  dairy  farmers  in  the  "back  blocks."  In' fact,  the 
Government  hopes  to  find  one  of  its  largest  markets 
amongst  the  dairj'  farmers  who,  it  is  contended,  will 
be  in  a  position  to  use  electric  power  for  driving  their 
milking  machines  and  separators,  as  well  as  for  other 
purposes. 

In  addition  to  tiic  schemes  actually  initiated  by  the 
Government,  tiic  plant  at  Horahora,  which  belonged  to 
the  Waihi  gold  mines,  has  been  purchased  by  the 
(iovcrnment,   and  is  being  considerably   extended. 

When  the  North  Island  is  provided  for,  the  Govern- 
ment will  he  able  to  pay  further  attention  to  the  South 
island,  which  is  in  need  of  some  big  scheme  to  serve 
the  southern  portion  of  the  island.  In  the  meantime 
a  licence  has  been  given  to  the  Southlnnd  Electric  Power 
Board  to  erect  a  plant  at  Lake  Monawai.  The  inten- 
tion is,  later  on,  fully  to  develop  Monawai.  as  the  water 
power  available  is  very  large. 

Apart  from  the  Government  schemes,  the  munici^ 
palities  in  New  Zealand,  who  were  held  up  during  the 
war  and  who  have  therefore  been  unable  to  provide  for 
the  present  demand  of  their    districts    for    power,    are 
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now  (Ic'volopiii^-  tlifir  own  works.  In  ]iractically  every 
(fntif  in  Ni'w  Ziiihinil  electric  power  i.s  at  preKent  very 
sc:ircc,  anil  in  <nnir  places  it  is  rationed  out  with  con- 
>iil(j:il)le  c.ire.  Large  contracts  have  already  been 
jilaccd  for  the  development  of  these  schemes,  and  further 
iimlracts  will  be  necessary  befoi-e  the  larfje  towns  are 
a(lci|uately  provided   for. 

In  view  of  all  this  development,  it  is  ur>rently  necessary 
that  electrical  firms  in  this  country  should  regard  New 
Zealand,  not  as  a.  small  market  with  a  poi)idation  of 
only  one  and  a  quarfer  millions,  but  as  a  country  with 
very  iinportaiit  electrical  possibilities  much  in  excess  of 
what  mi<;lit  be  indicateil  by  its  size.  In  addition,  both 
tlic  (lovernment  of   New  Zealand  .-md  the  hical  autlinri- 


ties  are  extremely  favourable  to  liritLih  l'ijoI^,  aiiil 
whenever  they  possibly  can  tliey  will  place  their  con- 
tracts in  the  han<ls  of  British  luaniifacturers  rather  than 
foreign  tiring.  Thus  the  market  is  favourable  Irom 
two  points  of  view,  first,  tiiat  there  is  growing:  a  very 
important  demand,  and,  Re<-ondly,  that  tliere  is  an  our- 
staniling  preference  tiliown  for  British  goods.  .'son,.- 
firms  have  already  reali.scd  the  advantages  offered,  and 
those  who  have  taken  an  active  interest  on  the  spot 
have  secured  important  coTitracts.  It  is  hopeless  to 
expect  to  secure  such  contracts  without  direct  represen- 
tation, preferably  Ijy  a  branch  house,  but  if  this  is  not 
possible,  then  by  llie  employmiMit  of  lapalih-  i  iic_riri.i'riii._' 
atrents. 


THE     HASTINGS     ELECTRICITY     UNDERTAKING. 


RECENT     EXTENSIONS. 


liiK  Hastings  electricity  works  occupies  the  unique  posi- 
tion of  being  probably  the  first  undertaking  of  its  Kind 
to  commence  operation  in  the  United  Kingdom,  its  date 
of  inauguration  being  March,  1882,  since  when  it  has 
been  in  continuous  use.  The  original  station  was 
installed  and  worked  by  the  late  Mr.  Robert  llanimond. 
and  the  works  still  occupies  the  site  that  w'as  chosen  40 
years  ago,  although  little  now  remains  of  the  original 
scheme,  except  the  outer  walls  of  the  building. 

The  original  plant  consisted  of  Brush  series  lighting 
dynamos,  which  generated  electricity  at  a  pressure  of 
2,000  volts,  and  were  driven  through  countershafts  by 
under-type  locomotive  engines.  All  the  arc  and  incan- 
descent lighting  throughout  the  town  was  supplied  by 
these  dynamos,  the  incandescent  lamps  in  consumers' 
premises  being  arranged  in  groi,ips  of  20  in  series,  so 
as  to  allow  the  pressure  of  2,000  volts  to  be  carried 
right  into  the  consumers'  premises;  public  street  lamps 
were  also  arranged   in  series. 

In  1890  the  Electric  Lighting  Co.  obtained  a  Pro- 
visional Order,  and  then  commenced  to  remodel  the 
plant.  Tlie  series  lighting  dynamos  were  replaced  by 
rape-driven  Brush-Mordey  single-phase  a.c.  generators, 
and  the  distribution  system  was  arranged  to  supply- 
energy  through  transformers  placed  on  consumers'  pre- 
mises. 

The  undertaking  was  purchased  by  the  Hastings  Cor- 
poration from  the  Electric  Light  Co.  on  January  1st, 
,1899.  In  the  first  year  of  successful  operation  under 
m\inicipal  control  the  price  of  electricity  was  reduced 
by  approximately  2,5  per  cent.,  thus  bringing  the  price 
to  something  eipiivalent  to  that  charged  in  other  towns, 
which  naturally  resulted  in  a  considerable  increase  in 
the  number  of  consumers.  At  this  time  the  jdant  con- 
sisted of  three  100-kW  and  two  220-kW  Brush  sets,  and 
one  500-kW  Parsons  turbo-generator.  It  is  interesting 
to  note  that  ttiis  plant  is  in  connnercial  operation  to- 
i!ay.  The  Parsons  turljo-generator  was  very  success- 
ful in  reilucing  the  generating  costs,  its  steam  con- 
sumption being  22  lb.  of  steam  per  kWh  at  full  load. 
Siiiue  idea  of  the  great  progress  that  has  been  nnidc 
in  turbine  plant  <luring  the  last  20  years  can  be  obtained 
by  comparing  the  steam  consunqition  of  this  set  with 
that  of  the  Brush-Ljungstriim  turbo-alternator  which 
r<irins  part  of  the  jirescnt  extension — namely,  less  than 
^:^  lb.  perkWh. 

The  boiler  plant  consisted  of  three  Babcock  A-  Wilcox 
linnl-type  boilers  .'ind  two  marine  type;  the  marine 
boilers  were  eipiijipecl  with  (n-ccn's  economisers.  lint 
owing  to  the  lack  of  available  space  llicsc  were  imt  usc.l 
with   the  land-tyiie  boilers. 

The  rapid  growth  of  the  undertaking  was  made  the 
Kidijei't  of  a  rcpoij  by  the  borough  electrical  engineer. 
Mr.'  Russell  F.  Ferguson,  to  the  Electricity  and  Public 
Lighting  Committee  in  .Tanuary.  1921,  an  inmie<liafe 
extension  of  plant  bi'inir  of  vital  necessity  ;  sanction 
from  the  Electricity  Connnissioners  having  been  obtained 


for  carrying  out  the  work,  tenders  were  accepted  by  the 
(-'ouncil  on  August  5th,  1921,  but  as  no  alteration  could 
be  conmienced  before  the  winter  peak  load  was  over,  the 
contractors  did  not  start  work  till  the  end  of  Fcbruarv, 
1922. 

The  present  extensions,  the  official  opening  of  which 
was  performed  by  the  Mayor,  Aid.  W.  .J.  Fellows, 
.J. P.,  on  November  8th,  include  a  l,12.")-k\V  Bru.^h- 
Ljungstrom  turbo-alternator,  fig!  3,  with  steam  at 
170  lb.  per  sq.  in.  at  the  turbine  stop  valve,  475"  F. 
total  steam  temperature,  and  exhausting  into  a  vacuum 


I  NKKATOli    r.ooM     AT     HaSTKNC 


ot  28  in.  (bar.  .'iO  in.).  The  set  ha.s  an  overloail  capacity 
of  2.")  per  cent,  for  two  hours,  and  runs  at  a  speed  of 
•'i.OOO  r.p.m.  The  two  alternators  operate  in  parallel. 
and  -ire  w(Uind  for  a  combined  output  of  1.12.')  kW 
2.0011  volts,  siugle-pha.se,  101)  ))oriods.  at  a  jiower  factor 
of  0.9.  The  turbo-alternator  is  luoiinted  on  a  Brush 
surface  condenser,  which  has  a  cooling  surface  of  2,r)00 
sc|.  ft.  and  a  capacity  of  l.'i.;l.5ll  lb.  of  steam  per  hour, 
iind  is  capable  of  maintaining  a  vacimni  of  28  in.  (bar. 
.'50  in.) :  2.300  gallons  per  minute  of  cooling  water  at 
80'^'  F.  are  required.  The  cooling  tubes  .irf  J  in. 
diameter  and  12  ft.  huig.  the  condenser  containing 
1,070  tulies.  The  auxiliaries  of  the  condenser  comprise 
a  three-throw  Brush-Edwards  air  pump  12  iu.  diameter 
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bv  10  in.  stroke,  ruiuiiiijr  at  120  i-.i>.iii.  A  liii  piiinii  i- 
iliiven  off  the  air  imuiiJ  cr.ink  shaft  for  pumping  the 
condensate  to  the  hot  well.  The  air  pump  is  driven  bv 
a  Bnnisted  \-  Chandler  !)-b.h.ii.  sinjile-erank.  non-coni- 
ponnd,  doulile-actinu:.  forced-Inbrieated  engine  running 
at  (UHI  r.p.ni.  This  engine  works  under  the  same  steam 
conditions  as  the  turbine,  and  is  capable  of  delivering 
tlie   power   rei^uired     when  exhausting     against    a   back 


Fig.  -2. — Stiki.inc!  BcuiiTis 

ju-essun-  cif  10  lb.  ]ier  sij.  in.  abdve 
atu.Ohjiliere.  The  alternators  are 
jirovided  witli  a  duplex-type  exciter 
shunt-field  regulator  mounted  on  the 
front  of  the  switciiboard  gallerj-,  and 
Htted  witli  concentric  hand  wheels. 
For  filtering  tlie  cooling  air  to  the 
alternators,  a  (,"lewortl),  Wheal  wet 
air  filter  is  provided.  It  i.s  driven 
through  gearing  by  a  1-h.p.  100/ 
1  10-volt  d.c.  motor,  and  is  connected 
to  the  altern:itors  by  iii(>ans  of  slu'ot- 
steel  ducts. 

Tlie  boiler  jdaiit,  fig.  2,  was  sup- 
plied by  the  Stirling  Boiler  Co., 
Ltd.,  and  consists  of  two  boilers, 
each  boiler  having  255  nuiin  tubes, 
•'ij  i"..  out- ide  diameter,  tlie  heating 
surface  being  2,644  st].  ft.  The 
total  lengtii  of  -'i^  in.  tube  in  tlie 
boilers  is  considerably  in  excess  of 
one  mile.  The  total  heating  surface 
of  the  boilers  is  5,288  sq.  ft.,  and  is 
remarkably  great  for  the  space  occu- 
pied, namely,  lieight  li)  ft.,  widtii 
20  ft.  .-i  in!,  depth,  Iiack  to  front, 
20  ft.  Each  integral  "U"  type 
superheater  has  an  effective  heating 
surface  of  175  s-ii.  ft.,  and  is  situated 
immediately  behind  the  front  bank 
of  water  tubes.  The  headers  are  at 
the  top,  and  the  header  caps  are  out 

of  contact  with  the  products  of  combustion.  Tiie  work- 
ing pressure  for  the  ])lant  is  180  lb.  per  sq.  in.,  the  steam 
being  superheated  100"^  !•'.  The  rated  evaporation  per 
boiler  is  10,000  lb.  of  water  per  hour,  but  this  may  be 
readily  exceeded. 

The  meclianical  stokers  are  by  the  Underfeed  Stoker 
Co.       Thev     act    under     a    conibination    of    forced   and 


uatuial  draught;  the  grate  surface  of  each  stoker 
.'i7  sij.  ft.,  and  the  normal  coal  consumption  per  grate 
12  cwt.  per  hour.  The  coal  is  stored  in  hoppers  in 
iront  of  and  above  the  boilers,  it  is  fed  to  the  stoker 
hopi)ers  by  chutes,  and  is  regulated  by  duplex  coal 
valves.  Lea  coal  meters  are  fitted  to  and  driven  by  the 
mechanical  stokers.  The  boilers  are  fitted  with  the 
usual  Dewrance  mountings,  but.  in  addition,  Crosby 
automatic  feed-water   I'cgulators   are  fitted. 

The  "  Mon'lithcrete  "  floor  over  the  new  boilers  is  an 
I  \tension  of  the  old  rnal  store,  and  has  a  capacity  of 
.",()()  tons  of  coal,  the  mechanical  stokers  being  fed  from 
lliis  floor  by  hoppers.  The  flat  roof  supports  a  10,000- 
gallons  Fawcett  reinforced  concrete  water  taidi,  upon 
which  is  mounted  the  cooling  tower. 

So  far  as  was  possible  local  labour  was  euiploj'ed. 
.Messrs.  Hayhurst  &  Wright,  of  Hastings,  as  snb-con- 
iractors  of  the  Fawcett  Construction  Co.,  Ltd., 
executing  the  whole  of  the  general  builders'  work.  All 
the  pipework  in  connection  with  the  turbo-alternator, 
1  ondensing  ]dant.  and  cooling  tower  has  been  manufac- 
tured and  erected  by  Me.ssrs.  Alton  &  Co.,  Ltd..  of 
Derby.  The  steam  and  feed-wa^er  piping  is  made  from 
solid  drawn  tuhinu-.  tlie  flanges  on  tlie  steam  pipes  being 
welded  on  electrically  by  the  carbon-arc  process,  the 
iVed-water  pipe  having  flanges  screwed  on.  .Ml 
lii-anches  are  welded  to  the  main  pipes.  The  blow-nlT. 
auxiliary  exhaust,  and  air  pump  discharge  i)ipes  ;u. 
manufactured  from  lapwelded  tid)os  with  flanges  screw  i  J 
'u  and  I'Vanches  welded.  The  whole  of  the  circulati'^j 
water  )>i|ics  and  the  main  exhaust  pipe.?  are  nun' 
up  from  mild  steel  plates,  all  joints  and  flanges  b;_'in- 
electrically  welded.  The  blow-off  tank  was  also 
made  up  from  iiiild  steel  plates,  with  electric:il'\ 
welded  joints,  tliis  tank  afterwards  being  encased  in 
concrete. 

The  coolinc  tower,  by  the  Premier  Cooler  A'  Engineer- 
ing Co..  Tjtd.,  was  .sneciallv  desi'jiied  (o  suit  the  re- 
stricted space  available  on  the  power  stati<in  rrdf.  and 
is   eapal..l'>   "f     reducin'.:-     the  '  tenipevi'tuiv'     of    l.'iD.OOO 


I'lO. 


l5Krsu-L.ir.\osTiioM    Tuiiuo-.-Vi/n-.ii.NAi 


gallons  of  water  per  hour  from  !)i)  to  80°  F.,  when  the 
air  temperature  is  55°  F.,  and  the  humidity  75  per  cent. 
The  tower  is  designed  primarily  for  forced  draught, 
but  special  provision  has  been  made  for  operating  on 
natural  draught  at  light  loads;  under  forced  draught 
conditions  the  air  to  the  cooler  is  sujjfilied  by  two  steel- 
plate  fans   9   ft.   in   diameter,  mounted   on  one  common 
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shaft,  and  drivon  by  a  liigh-.speed  engijie  of  Messrs. 
lUiMisted  &  t!liandlei''s  make.  Tlie  funs  are  of  tlic 
jiropolk'r  typo,  absorbing  at  tliu  shaft  imdor  normal 
iiitnililions  not  more   than  L'-l   b.h.jj. 

In  e-onclusion,  it  may  be  said  tliat  during  the  year 
1!)22  the  energy  generated  amounted  to  1,947,769  IvVVh, 
tlie  total  maximum  demand  Iseing  1,082  liW ;  the  total 
connections  amounted  to  the  equivalent  of  136,111  30- 
watt  lamps,  and  the  total  number  of  consumers  was 
4.005.  The  average  length  of  service  of  six  of  the 
mend>ers  of  the  staff  is  3."5  years;  the  station  superinten- 
dent has  been  with  the  undertaking  since  its  commence- 
iiicnt    in    1SS2.    and   Ihc  :ivcrat;i'  h'ligtli   of   service  of    I -1 


of    the    workmen   employed     in     20    year.-> — au   eicelknl 
record. 

The  extension  was  opened  in  tlie  presence  of  a  large 
gathering  by  the  Mayor's  turning  on  the  main  hteuni 
valve.  It  was  stated  that  the  extension  had  been  eariiid 
out  within  the  estimate  of  £51,000,  and  it  was  explained 
tliat  the  scheme  was  only  a  makeshift  pending  the  con- 
struction (jf  a  central  station  for  tlie  supply  of  elec- 
tricity in  bulk  to  the  town  and  di>trirt.  If  the  [iresent 
demand  continued,  the  station  could  only  last  for  a 
few  years,  and  the  hope  was  expressed  that  Itexliill. 
I?attlo.  and  Kye  would  arrange  to  take  a  sii[ipiy  fridn 
■  '   r,'nli:il    statii.n    at    Ilastiii._'>. 


THE     HOMECOMING     OF     ELECTRICITY. 


By  J.  VV.  UHAUCHArAP,  M.I.K.E.,  Director  and  Secretary  of  the  Britiisli  Electrical  Development  Association. 


{Ooncliuiat  from 

Mttltudx  of  Cliargiiiy  fnr  EUrtridtij  SiiiJiily. — This 
punicuhirly  fascinating  subject  has  Held  the  attention 
of  the  electrical  engineer  frum  the  beginning  of  the 
public  supply  ui  electricity;  commencing  probably  with 
ilie  classic  investigations  uf  Wriglit,  it  lias  developed 
into  a  science  intimately  bound  up  with  the  economics 
of  generating  and  distributing  eleclricity,  and  the  in- 
vestigations made  upon  it  have  thrown  a  most  valualile 
light  upon  the  underlying  principles  of  charging  for 
must  services  and  commodities. 

It  has  been  argued  by  some  that  v,e  have  obscured  the 
whule  subject  by  too  much  scientific  treatment,  and  that 
the  best  thing  we  could  do  would  be  to  import  into  the 
business  an  outside  commercial  expert  who,  unhampered 
by  detailed  knowledge  of  our  basis  of  costing  and  of  our 
past  tariff  history,  would  immediately  evolve  some 
simple  and  attractive  method  of  iharging  which  would 
revolutionise  the  business. 

It  is  by  no  means  certain  that  this  would  really  be 
the  case.  One  can  imagine  that  a  Selfridge,  asked  to 
devote  his  attention  to  the  commercial  side  of  the  elec- 
trical industry,  would  in  a  short  time  become  so 
fascinated  with  its  characteristics  and  with  the  precise 
and  illuminating  way  in  which  electrical  engineers  are 
able  to  ascertain  the  cost  of  thi,-;  or  that  supply  that  so 
far  from  unfloing  our  work  and  presenting  us  with  some 
magic  method  of  selling,  he  might  rather  return  to  his 
own  field  of  activity  and  endeavour  to  introduce  multi- 
part tariffs  into  the  commerce  of  silk  stockings  or  food  I 
or,  at  least,  go  back  with  the  fixed  intention  of  apply- 
ing many  of  the  electrical  engineer's  methods  of  analysis 
to  his  own  business. 

The  period  of  ten  years  before  the  war  was  notable 
for  the  activity  of  tariff  builders;  it  saw  the  work  of 
the  "  point  fivers  "  and  the  growing  activity  of  those 
who  perceived  the  great  future  of  electricity  supply. 
At  one  time  we  liad  reached  the  stage  when  a  woll-known 
and  most  energetic  supply  manager  boasted  that  his 
tariff  list  contained  such  a  number  of  different  forms  of 
charge  that  it  was.  impossilile  that  any  potential  user  of 
electricity  could  fail  to  find  (inc  of  tliem  suitable  and 
attractive  to  him. 

We  have  gone  a  h.ng  way  since  tln'ii.  and  now  the 
iiKivement  is  all  in  favour  of  simplicity. 

The  increase  in  the  use  of  electricity  f(u-  power  has 
helped  very  much  :  methods  of  charging  for  large  in- 
dustrial supjdies  liave  crystallised  around  the  maxi- 
rrum-demand  system,  collecting  a  fixed  charge  per 
annum  in  relation  to  demand  and  a  further  charge  for 
the  kilowatt-hours  used,  generally  in  association  with 
sliding  .scales  on  coal  and  other  variables. 

We  are  now  in  the  process  of  adapting  these  methods 
to  domestic  supply,  and  already  some  half-a-dozen  com- 
paratively simple  and  attractive  tariffs  are  struggling 
for  supremacy  in  this  direction 

The  method  devised  a  long  while  ago  by  Mr.  Long,  of 
Norwich,  is  perhaps  in  most  extensive  use  in  this  coun- 
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try,  and  is  still  extending ;  in  spite  of  certain  dra-.\- 
backs,  It  has  the  merit  of  extreme  simplicity,  ami 
appeals  to  the  non-technical  user. 

it  is  probable  that  with  modifications  to  overcome 
risk  of  trouble  due  to  change  in  the  rateable  value  of 
jiremises,  varying  often  rather  widely  from  their  elec- 
trical needs,  this  system  will  extend  considerably,  or  at 
least  run  closely  with  the  "'  assessment  "  method,  where 
the  fixed  charge  is  based  upon  capacity  connected,  or  the 
Dundee  "  fioor  area"  method,  which  has  distinct 
advantages. 

Broadly,  there  ajipears  to  be  a  growing  tendency  to 
insist  upon  an  annual  fixed  chai'ge,  to  associate  it  with 
normal  lighting  requirements,  or  at  least  with  the  value 
of  the  account  for  normal  lighting  under  present  circum- 
stances, and  in  addition  to  this  to  handle  all  the  cook- 
ing, heating,  and  other  applications  by  means  of  one. 
or  perhaps   two,  running   rates   per  kilowatt-hour. 

Engineers  are  being  confirmed  in  the  principle  of 
fixing  their  subscription  charge  on  lighting  require- 
ments by  growing  experience  of  the  very  high  diversity 
of  other  uses  of  electricity  in  the  home. 

It  is.  interesting  to  remember  that  when  gas  was  first 
supplied  in  a  public  way  it  was  sold  on  the  contract 
system  for  lighting  at  some  small  rate  per  burner  per 
year — a  burner  at  that  time  being  something  of  the 
nature  of  a  pin  hole  in  an  iron  pipe. 

The  gas  people  have  found  their  problem  .Nimidtr 
because  of  their  ability  to  store  gas— to  make  it  at  a 
steady  rate  and  yet  be  able  to  deliver  it  at  a  Huctuating 
rate  to  suit  users'  needs.  Whether  they  will  continue 
in  this  happy  position  remains  to  be  seen:  already  it  is 
stated  that  in  some  large  cities  the  gas  cookery  peak  is 
S)  heavy  on  Sundays  as  to  need  the  rtring-up  of  a  few 
extra  retorts,  and  the  consumer  Huetuations  are  bcgin- 
nim;-  to  outstrip  the  cai>acity  of  the  gas  holders. 

The  problem  appears  to  have  arisen  als.i  in  certain 
puts  of  the  new  world  where  natural  gas  is  supplied. 
the  cost  of  the  gas  being  small  comiiared  with  the  ex- 
penditure on  storage  and  distribution. 

Here  ga.s  has-been  sold,  particularly  in  large  qu.anti- 
ties  for  operating  central  heating  Ivdlers.  on  a  multi- 
part tariff,  an  initial  charge  being  n>ade  in  accordance 
with  the  maximum  rale  of  use,  and  in  some  cases  also  a 
service  charge,  then  in  addition  the  gas  is  sold  at  a  rate 
per  cubic  foot. 

There  can  be  no  doubt  about  the  fairness  of  these 
methods  of  charging  :  the  only  problem  before  us  is  to 
make  them  sufiiciently  simple  in  practice  and  to  base 
our  calculations  rather  upon  averages  than  u]ion  indivi- 
duals, to  regard  a  street  of  houses  as  a  group,  and  to 
look  at  maximum  demand  on  feeding  points  rather  than 
o'l  individual  terminals. 

One  thing  at  least  has  emerged  from  the  work  of 
recent  year.s — that  the  straisrht  contract  system  is  no 
solution  of  the  |)rolilem  :  in  the  past  we  were  frequently 
reminded  of  the  general  use  of  electricity  in  small  houses 
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nil  the  L'oiuiiient,  that  in  such  cases  meters  were  not 
tuiployeil,  everybody  was  well  pleased  to  buy  the  light 
at  some  small  rental  per  week  or  mouth;  but  investiga- 
tion showed  tliat  in  many  of  these  cases  it  was  impos- 
sible for  the  consumers  to  obtain  any  otlier  kind  of  light 
from  a  central  source,  electricity  could  only  be  replaced 
bv  oil  or  candles.  Moreover,  having  been  used  to  these 
crude  methods  of  lighting,  the  people  accepted  an  in- 
different, riuctuating.  and  roughly  installed  system  of 
electric  lighting  with  a  satisfaction  wliich  they  would 
certainly  not  express  in  this  country,  where  in  most 
places  a  good  gas  supply  is  always  available. 

The  growing  use  of  electricity  for  heating  and  other 
purposes,  and  the  increasing  understanding  of  it  by  the 
people,  has  made  it  almost  impossible  to  offer  an  un- 
restricted supply,  as  is  done  in  the  case  of  water ;  exclud- 
ing gross  waste,  the  water  requirements  of  a  household 
are  well  defined,  although  here  again  as  the  populations 
increase  and  the  use  of  water  grows  with  the  freer  in- 
stallation of  baths  and  other  conveniences,  it  seems  pos- 
sible that  the  authorities  may  have  to  reconsider  the 
position.  But  in  the  case  of  electricity,  it  becomes  so 
easy  to  convert  it  into  power  or  heat  and  use  it  in  many 
convenient  ways,  even  for  the  purposes  of  small  trading, 
that  to  give  an  unrestricted  supply  for  a  fixed  charge  is 
likely  to  prove  a  disastrous  policy  and  to  be  inequitable 
a.s  between  one  user  and  another. 

A  multiplication  of  meters  we  do  not  want,  but  appar- 
ently for  a  long  time  to  come  tariffs  must  centre  around 
the  use  of  at  least  one  unit-recording  meter.  If  we  are 
able  in  this  way,  particularh*  as  electricity  areas  extend 
and  linking-up  is  carried  out,  to  operate  a  single  and 
uniform  flat  rate  for  the  kilowatt-hour  over  large  areas, 
and  to  secure  adequate  payment  for  differences  in 
distance  and  density  of  demand  by  means  of  varying 
fixed  charges,  we  shall  be  well  on  the  way  to  a  tariff 
which  will  be  safe  for  the  undertaking  and  satisfactory 
to  the  user. 

Generally  in  the  "making  of  tariffs,  particularly  where 
the  domestic  load  is  to  be  encouraged,  the  temptation  to 
reduce  lighting  rates  or  charges  made  in  relation  to 
lighting  should  lie  resisted;  people  will  pay  a  fair  jirice 
for  electric  lighting  to-day,  and  that  fair  price  should 
be  secured.  To  make  a  lighting  rate  Id.  or  2d.  lower 
than  it  really  need  be  does  not  benefit  the  business,  but 
may  restrict  its  development  by  rendering  it  more  diffi- 
cult to  obtain  funds  for  the  development  of  mains,  the 
carrying-out  of  "  service  work,"  and  the  offering  of  a 
low  and  competitive  rate  for  heating  and  cooking. 

We  have  as  data  our  known  costs  of  supply,  and  the 
fairly  well-known  costs  which  would  he  achieved  if  the 
supply  were  to  develop  in  this  or  that  direction  ;  these 
act  as  a  general  guide  in  tariff  making,  but  the  real  in- 
dication comes  to  us  from  the  rates  charged  for  com- 
petitive media,  fuel  and  gas.  In  short,  we  must  give 
moro  and  more  attention  to  the  value  of  the  service 
rendered,  keeping  lighting  charges  fairly  well  up  and 
depressing  iieating  and  power  charges,  and  with  regard 
to  power  it  is  well  to  bear  in  mind  that  the  value  of 
i-I<itiic  power  to  the  use  depends  upon  what  he  does 
with  it  and  the  relative  position  which  iiis  jiower  bill 
>  I'upies  in  liis  total  cost  of  production. 

There  arft  districts  where  jteoplc  to-iiay  are  ))aying  (id. 
a  unit,  for  electric  power;  there  are  otiiers  where  (hi'V 
can  pi-rli:ips  ill-affurd  lo  pay  IJd.  for  some  purposes.  ;uid 
yet  for  others  find  the  supply  chea])  at  4d. 

It  is  not  easy  to  meet  all  the.se  coiiflicliiig  conditions, 
but  they  are  wortlty  of  the  closest  consideration,  and  the 
tariff  makers  should  never  forget  tliat  there  are  only  a 
very  few  cnHes  where  extremely  cut  rates  for  electricity 
are  necessary:  in  connection  with  most  of  its  applica- 
fitins  it  is  fiir  niore  essentia!  to  firovide  aiiijile  serviic 
fiicililies  than  to  cut  tlie  rate's.  A  f.iirly  com])etitive 
tariff,  plus  good  seivlii-  f:irilities,  will  bring  husinesH 
anywhere — a  very  low  r.ii«'  without  service  facilities  may 
result  in  no  developmcTit  :it  all. 

In  the  meantime  thc-e  prf)bIemK  to  some  extent  tend 
t,>  solve  themselves  where  energetic  measures  are  taken; 
more    attractive    tsii'iffx    inrjirnve    the    load    curve — im- 


provement in  the  load  curve  makes  it  easier  to  fraim; 
tariffs,  and  may  even  bring  us  to  a  stage  where  we  can 
siniplify  the  best  of  our  present  methods. 

The  last  two  years  have  seen  an  improvement  in  tlif 
position  with  regard  to  tariff  making,  largely  as  a  result 
of  the  work  of  the  British  Electrical  Development  Asso 
elation  and  the  very  sjTiipathetic  assistance  which  h.is 
been  given  to  it  by  the  Electricity  Commissioners. 

Already  Grimsby  has  obtained  powers  to  approach  tlie 
Commissioners  with  forms  of  compulsory  multi-part 
tariffs,  and  the  latest  Electricity  Bill  also  contcniplutes 
and  provides  for  wider  variations  in  methods  of  chary 
ing  than  have  yet  been  possible. 

It  does  not  seem  too  much  to  hope  that  another  two  or 
three  years  will  see  many  desirable  changes,  and  a  much 
wider  use  of  the  multi-part  tariff,  particnl.irly  if  ii- 
advantages  to  tlie  consumer  can  be  supported  by  rel.i 
tivelv  high  maximum  flat  rates;  there  can  be  no  douli 
lliat  if  the  authorities  become  seized  with  this  idea  ami 
meet  the  desire  of  the  industry  by  keeping  up  the  statu- 
tory maximum  fiat  rates,  there  will  be  a  great  growth 
ill  the  use  of  the  multi-part  tariff,  and  of  special  night 
rates  for  off  peak  load  and  similar  facilities  so  desirable 
at  the  present  time. 

Throughout  the  whole  history  of  tarilf  making  we 
have  from  time  to  time  run  up  against  the  "business 
man,"  on  a  municipal  committee  or  board  of  a  supply 
company,  who  faals  to  perceive  why  electricity  should 
be  sold  at  more  than  one  price ;  arguing  that  it  is  the 
same  electricity  that  lights  a  lamp  or  cooks  a  steak,  he 
demands  that  cost  should  be  divided  by  units  and  every- 
one charged  on  the  average  resulting.  A  j-ear's  experi- 
ence of  this  method  would  probably  stirprise  him  and 
effect  some  extraordinary  changes  in  that  average  price. 

Vexatious  as  these  discussions  are,  they  have  done 
much  to  spread  knowledge  of  tariff  making  and  tlir 
underlying  basis  of  supply  economics  which,  after  all, 
are  very  similar  to  those  which  rule  other  businesses, 
even  if  they  are  not  recognised  as  doing  so. 

One  must  hope  that  this  subject  will  continue  to  be  as 
attractive  to  engineers  as  it  has  been  in  tlie  past,  and 
it  would  not  be  too  much  if  the  Institution  were  to  call 
for  one  paper  per  year  on  electricity  tariffs.  There  ui< 
still  plenty  of  members  particularly  well  able  to  p'-odin  ■ 
good  papers  on  this  subject  or  write  books  upon  it ;  there 
is  need  for  a  thorough  graphic,  if  not  mathematical, 
analysis  of  the  whole  subject,  bringing  it  up  to  date  ari<l 
showing  the  relation  between  the  various  simple  tn'il 
dictated  by  expediency,  and  the  underlying  principle 
upon  which  they  are  constructed. 

Pre-occiipafions  of  the  Eiiffinecr. — At  the  present  tin; 
when  commercial  development  of  the  electrical  indiisii 
is  interesting  a  great  many  people,  many  of  them  ih 
]>,irticularly  well  acquainted  with  its  past,  it  is  dcsi' 
able  that  one  should  keep  in  mind  the  histoi-y  of  ih' 
business  and  the  pl.ice  which  the  engineer  and  his  iissi 
tants  have  filled  in  it  successively  for  thirty  or  foii 
years. 

Our  actions  and  mental  attltmle  to\v:in!s  life  :<<•• 
woi'k  iu-e  largely  influenced  by  c\|iriiences  nicl  u]ii<u  Hi 
roiid  by  which  we  have  travelled. 

In  the  e:n-ly  ihiys.  :ind  I'or  ninny  years  after  the  intr.' 
din-tion  of  the  |iul)lic  service  iii'  electricity,  engines 
were  concerned  with  the  techniciue  of  the  business;  they 
were  obliged  to  work  closely  with  the  manufacturers  of 
pbuit  and  material,  and  discover  gradnnlly  how  iliffi- 
culties  could  be  overcome,  only  to  encounlcr  new  dilTi 
culties  as  the  business  grew. 

Their  work  was  a  mixture  of  design,  or  the  crit:ci8Bi 
of  design.  :md  the  adaptation  of  inadeipiate  jilant  to 
new  conditions,  and  they  were  obliged  to  i-egrinl  not 
only  the  L'<'iierating  station,  but  the  distribution  ml 
work,  and  even  questions  of  wiring  nnd  ii|i]iliinices  f' • 
consumers'  use. 

Later  a.s  business  grew  and  widened  they  were  ccm 
flouted  with  a  variety  of  problems  concerning  adnnniK- 
tiation.  accountancy,  management  of  staff,  and  all  the 
involved  questions  of  remuneration  nnd  working  condi- 
tions whicli   were  brousrht    to   a   hcnd    bv  the   w.ir,    and 
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which  happily  to-day  may  Im-  sai.l  if  not  to  be  solved,  at 
least  to  have  been  brouglil  uut  of  chaos  into  something 
resembling  a  system. 

Still  later  the  atteiilion  of  supi)ly  management  has 
been  distracted  by  political  considerations,  national 
and  local;  much  time  and  energy  has  been  expended  on 
dealing  with  proposals  for  the  unification  of  electricity 
supply,  waning  interests  have  claimed  thought  and 
labour  which  umler  simpler  circumstance.s  could  have 
been  devoted  to  the  develoi)ment  of  the  business. 

Over  the  whole  period  the  managing  engineer  has  been 
obliged  to  give  attention  to  the  relation  between  the 
financier,  generally  a  layman,  and  the  industry: 
whether  workijig  for  a  board  of  directors  or  a  municijial 
body,  he  stands  in  flic  dual  position  of  servant  and 
adviser. 

However,  after  many  years  during  which  the  engi- 
neer has  been  in  the  i)osition  of  building  his  boat  whilst 
it  rushed  througli  rough  waters  with  ever-increasing 
sjieed,  it  does  at  last  appear  that  a  clear  line  of  action  is 
I'liicrging;  slowly  the  various  bran.ches  of  the  business 
are  crystallising  out.  It  is  recognised  that  the  connuer- 
cial  and  technical  sides  must  to  a  great  extent  be 
separated,  althoiigh  under  single  executive  management. 

There  are  now  groujjs  and  associations  representing 
manufacturers,  contractors,,  and  the  different  sections  of 
tlie  supply  industry,  dealing  with  teclmical,  legal  or 
administrative  matters,  and  more  recently  paying  atten- 
tion to  trade  conditions  and  to  propaganda  ;  all  these 
bodies  to-day  are  stronger  and  more  respected  than  ever 
before;  tliere  is  also  bet\\een  tliem  a  growing  sense  of 
common  interest,  and  it  seems  obvious  that  if  nothing 
occurs  to  disturb  the  economic  life  of  the  country,  we 
^liall  within  a  few  years  have  the  satisfaction  of  belong- 
ing to  the  most  valuable,  the  most  powerful,  and 'the 
most  widely  appreciated  of  all  the  public  services. 


PROGRESS  IN   ILLUMINATING   ENGINEERING 


Thi;  opcnin-  meeting:  nf  the  lKi--23  se.ssion  of  the  Ilhnnina- 
tin;;  BuMinceiany  Society  was  held  on  November  J4th,  Mr. 
W.  K.  JIawHngs  presiding.  Tliis  was  the  first  occa-sion  on 
which  the  Society  1ih(1  met  since  the  redecoration  of  the  pre- 
mises (if  the>  Royal  Society  of  .\rts,  and  nnich'  interest  was 
eyinicil  in  the  lightiu},'  of  the  hall,  which  has  been  con- 
siderably modified.  A.  ifiew  feature  is  the  removal  of  the 
fre.'<c(ics  on  the  ceiling,  which  is  now  white,  and  the  main 
ligliting  is  effected  by  four  pendant  somi-iudirect  units,  using 
alabaster  bowls.  Improved  arrangements  have  also  been  made 
for  the  operation  of  the  lantern,  and  an  ingenious  device  has 
been  provided  to  enable  the  centra!  dome  skylight  to  be  more 
or  less  curtained  by  the  lantern  operator. 

.^s  is  usual  at  the  first  meeting  of  the  session  the  Ilhnnina- 
ting  Engineering  Society  devoted  the  evening  partly  to  reports 
of  progress  and  partly  to  the  exhibition  of  novelties.  Mr.  L. 
(l.ASTl'.n,  in  his  review  of  events  during  the  vacation,  made 
s|X'cial  reference  to  the  contents  of  the  thii'd  report  of  the 
Departmental  Conrmittcc  on  Lighting  in  Factories  and  Work- 
shcjps.  He  explained  thijt  the  original  .scheme  of  the  Home 
Office  Cooinuttce  had  been  .somewhat  curtailed  owing  to  the 
demand  for  national  economy,  aiul  it  was  therefore  essential 
that  its  aims  .should  be  fully  understood.  It  was  hoped  to 
iii'aiigc  for  papers  to  be  read  heCorc  several  scientific  societies 
mil  trade  associations,  with  a  view  to  making  these  aims  more 
generally  familiar.  Reference  was  next  made  to  tlic  report 
of  the  Miners'  Nystagmus  Comniiftee  •whi<dv  had  fully  en- 
dorsed the  view  taken  at  the  Society's  discussion  in  lll'it) 
that  inadeipiate  lighting  was  the  main  cause  of  this  di.seasc. 
IIh;  \\'ork  of  the  Coininittce  had  given  a  great  stimulus  to  the 
lisign  of  iiiipvoved  miners'  iaiiips.    Street  ligditing  was  another 

dijeet  that  had  been  eN<-iting  .■somo  attention,   iinprovenuMits 

I  ving  been  made  in  various  thoroughfares  in  fxiiuion.  and 
iii>  relation  of  lighting  to  acci<lents  was  being  studied  by  the 

London  "  Safety  First  "  Council.  Investigations  in  the  United 
S(at<'s  had  led  to  the  <'(m<'lusion  that  over  17  per  cent,  of 
the  accidents  occurring  at  night  were  due  to  inadeqiiafj'  light- 
iig.     It   was   int^'nded    to   devote    a    meeting  of  the    Soci<-ty 

II  December  l'2th  to  a  fidl  disc-u.ssion  of  street-lighting  pi'oli- 
'  ins,  and  the  co-operation  of  other  bodies  inti'rested  wciuld 
M'  welcomed. 

Mr.  (Sa.STKI!  also  referivil  In  the  large  miinbei  of  pa|iers  on 
igliting  presented  at  the  annual  convention  of  the  .Vnicricin 
llluininating  Plnginecring  Society  in  September,  and  men 
lioned  the  u.^e  of  "artificial  dayjight  "  in  the  Milwaukee  Art 
ilallery  as  an  intej-esting  development.  The  co-oivration  of 
iirhitects  in  lighting  matters  was  highly   desirable,   and  the 


Royal  Institute  of  British  .Vrciiitects  had  recently  publiBbcd 
a  sunuuary  of  the  disc-ujjeioa  before  the  IlIuuiiDutiiig  Eogi- 
riceriiig  Society  on  "The  Lighting  of  I'ublic  Jiuildiugi,  "  iii 
its  official  organ.  .\  paper  dealing  with  various  aspects  of 
illumination  was  also  to  Ijc  read  before  the  li.I.B.A.  on 
Noyendjcr  'iUth.  In  conclusion,  Mr.  Gaster  njentioned  that 
a  Siietial  Commission  ou  illuminating  Engineering  had  been 
lornied  by  the  Centnri  Electrotcchnical  Council  in  Russia. 

Mr.  .1.  W.  Bi,i,io'n'  tfien  presented  a  report  by  the  Committee 
on  1'rogre.ss  in  Electric  Lamps  and  IJghting  Appliances.  He 
pointtHf  out  that  the  cost  of  lamps  had  been  materially  re- 
duced during  the  past  vear.  Another  step  of  importance  wa.s 
the  introduction  of  l(X)/i:iU-volt,  :i(J-watt  and  'M) I -JtyovoU . 
40-watt  gasfilled  lamjjs.  Gasfilled  lamps  with  opal  bulbs  were 
proving  very  acceptable  for  shop-lighting,  and  "daylight' 
lamps,  giving  a  spectrum  closely  approximating  to  daylight, 
had  proved  convenient  for  industries  where  colour-matehing 
was  of  importance.  .\  third  line  of  ilevelopment  had  been 
the  improvements  in  gasfilled  projector  lamps  for  kinematcj- 
graph  work,  flood  lighting,  lic.  Lamp  manufacturers  were 
now  in  a  position  to  meet  all  demands  without  drawing  on 
foreign  suppUes  of  raw  material.  -  Makers  of  fittings  were 
working  in  close  co-operation  with  lanij)  makers,  and  there 
was  now  a  wide  variety  of  shades  and  icllei-tors  available.  In 
this  field  a  novel  development  hai  been  the  introduction  of 
bowl  fittings  having  a  clear  glass  canopy  all  moulded  in  one, 
.so  as  to  be  practically  dustproof,  and  thus  eliminat*  the 
gi'eatest  objection  to  the  open  Ixjvvl. 

The  remainder  of  the  evening  was  occujUed  by  demonstra- 
tiiins  of  various  novelties  in  the  lighting  field.  Captain  E. 
Stroud  exhibited  a  new  form  of  illumination-photometer 
which  has  some  int<>resting  features.  Tlie  whole  apparatus 
is  in  the  form  of  a  tube,  within  which  the  dry  battery  is  con- 
cealed, a  small  ammeter  being  mounted  at  one  end  of  the 
apparatus  and  the  ob.servation  tube  at  the  other.  Observa- 
tions are  made  by  the  aid  of  a  modified  Lummer  Brodhun 
tube,  and  mea.surements  of  brightness,  as  well  a«  illumination, 
can  readily  be  made.  The  instrument  was  derised  by  Mr. 
D.  LI.  Tuck.  Captain  Stroud  aLso  showed  a  new  product  of 
the  Holophane  Laboratory,  the  "  Filterlite  "  fitting,  which  is 
a  totally-enclosed  senu-direct  unit  having  a  bowd  divided  into 
three  distinct  areas,  giving  a  soft  and  pleasing  effect. 

Mu.  LIonsoN  then  showed  the  latest  development  in  the  hos- 
pital inspection  lamp  devised  by  Mr.  T.  I?.  Reiner,  which 
has  now  assumed  a  very  portable  and  compact  form.  The 
lamp  is  the  outcome  of  experiments  in  which  leading  ophthal- 
mic surgeons  and  members  of  the  Illuminating  Engineering 
Soriety  have  taken  part,  one  nf  the  chief  difficulties  to  be 
oMTeiime  m  this  form  of  lamp  being  the  formation  of  a  clear 
>\nA.  of  high  and  even  brightness,  by  the  action  of  lenses  in 
front  of  a  metal-filament  lamp  capable  of  being  run  off  an 
ordinary  supply.  The  lamp  is  expected  to  be  of  gi'eat  value 
in  eye  hospitals. 

Mb.  W.  Pldmmer  demonstrated  the  latest  tyi>e  of 
"  Ceag  "  miners'  lamp,  in  which  a  material  improvement  in 
the  distribution  of  light  has  been  secured,  owing  to  the 
absence  of  the  obstriu'ting  pillars.  Anot'ner  feature  is  the 
use  of  an  adjustable  reflector,  by  means  of  -which  the  filament 
can  be  screened  at  will  and  the  light  concentrated  in  any 
desired  direction. 

Mu.  S.  O.  Pe.\hsox  gave  an  interesting  demonstration  of 
the  "  blinking"  of  neon  lamps,  when  shunted  by  a  conden- 
ser; by  adjusting  the  electrical  characteristics  of  the  circuit 
very  wide  variations  in  the  (la.shing  [K'riod  can  be  secured, 
anri  the  device  may  prove  useful  in  connection  with  Imninous 
signs. 

Mii.  E.  T.  KiTHVEX  Ml'RliAV  showed  some  development,*  ui 
his  form  of  luminous  sign,  consisting  of  designs  or  lettering 
stencilled  on  the  ba<k  of  plate  glass  and  dluminatod  by 
tubular  lamps  at  tlie^  top  or  bottom.  Designs  in  gold  or 
colours  can  now'  be  executed  and  made  to  ".stand  out"  bril- 
liantly ilhmunatcd.  Several  neat  designs,  .stntable  for  u.^e 
with  'ascen<lim:  and  desci'ndin'j  lifts,  one  showing  the  actual 
position  of  a  lift  in  a  imdtiple-story  building,  were  included 
in  these  exhibits. 

Cm'tmn  W.  .1.  LiBKinv  gave  a  brief  description  of  the  light- 
ing of  the  new  Port  of  liondon  .Authority's  building,  illustrat- 
ing his  remarks  with  a  .series  of  photographs,  taken  by  Mr. 
,1.  S.  Low  exclusivelv  by  t.he  actual  light  in  the  rooms.  Most 
of  the  roi>ms  utilised  alabaster  semi-indirect  bowls,  the  walls 
being  panelled  in  dark  wood,  with  highly  ornamental  carving. 

Other  items  inchided  the  exhibit  of  .some  "  Fnllolite  "  lamps 
in  "  .\str4)  "  intcnsilii'is  and  the  demonstration  by  Mr.  Chas. 
Selzz  of  a  method  of  impregnating  silk  lamp  shades,  »>  as 
to  obtain  better  translueency,  freedom  from  prejudicial  effiH-ts 
of  dust,  and  comparative  protection  against  fire. 


What  is  a  Volt?— Ac.-ording  to  the  Bnlhtin  of  the  Hydrn- 
Electric  Power  Connnission  of  Ontario,  the  following  curious 
definition  recently  apivarcd  in  a  Toronto  daily  paivr : — 
■  There  were  six  holes  in  a  brick  wall,  through  which  enl^'ed. 
iiassiiig  along  co|ipci-  wirc^  cnca.sed  in  pipes.  '26.00(1  imits  of 
now  I'-  They  are  called  'volts,'  and  volts  means  leaps  or 
lioinid-.  ■  Leap-'  of  |iower;  but  the  Ixnmds  are  so  siieedy 
Ih.it  practically  the  power  pressure  mav  he  s:iid  to  be  unbroken 
in  the  direct  current." 
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THE     MORWELL     POWER    SCHEME. 


By  H.  R.  HARPER,  Chief  Engineer,  State  Electricity  Commission  of  Victoria. 


Speaking  as  an  eagiueer  engaged  iu  the  task  of  provid- 
ing for  tlie  electrical  needs  of  a  State,  1  think  I  cannot 
d\)  better  iu  sending  a  message  to  engineers,  whether  at 
home  or  abroad,  than  to  remind  them  of  the  great 
evolutionary  changes  that  have  taken,  and  are  taking, 
place  in  the  scope  of  the  great  public  utility  in  which  we 
are  all  interested,  namely,  electric  supi)ly. 

There  are  many  of  us  engaged  iu  tins  iiidu.stry  who 
are  mindful  of  the  struggles  to  establish  electric  supply 
undertakings  in  the  "60  s,  when  light  was  the  only  held 
for  exploitation,  opposition  was  keen  and  determined, 
the  outlook  was  extremely-circumsi'ribed,  and  little  or  no 
encouragement  -vvas  forthcoming  from  the  Legislature. 

Since  those  days  of  narrow  vision  and  ajjplicatiou.  the 
business  of  electric  supply  has  develoi)ed  into  a  key  in- 
dustry, serving  the  needs  of  the  community  for  light, 
lieat  and  power  in  every  department  of  life. 

No  longer  can  it  be  considered  as  belonging  solely  to 
the  category  of  purely  municipal  functions.  The 
demand  for  power  for  industrial  purposes  and  for  main- 
line electrification  is  a  factor  wliich  is  tending  to  break 
down  municipal  boundaries  within  which  we  were  prone 
to  believe  electric  supply  could  only  properly  function. 
The  generation  and  transmission  of  electricity  is  no 
longer  the  sole  prerogative  of  the  borough  council — it 
has  become  the  concern  or  responsil)ility  of  a  greater 
authority.  It  is  therefore  incumbent  upon  engineers  of 
supply  undertakings  to  encourage  the  taking  of  broader 
views  in  providing  for  the  reijuirements  of  the  future 
and  to  remember  that  municipal  rate  aiding  is  of  much 
less  importance  than  the  ever-widening  distribution  of 
cheap  energy  for  industries,  transportation,  Ac. 
Further,  the  national  need  for  the  highest  efficiency  in 
the  production  a.s  well  as  distribution  of  electricity  calls 
for  the  abandonment  of  the  idea  that  the  require- 
ments in  each  municipal  area  are  necessarily  best  served 
bj"  a  plant  whose  operations  are  confined  solely  to  such 
area.  To  obtain  the  best  results  to-day,  generating 
plants  require  to  be  favourably  situated  with  regard  to 
coal  and  water  supplies,  and  to  be  of  the  largest  capacity 
commercially  attainable.  With  high-pressure  transmis- 
sion lines,  such  plants  may  be  capable  of  serving  the 
needs  of  more  than  one  municipal  area,,  and  should  cer- 
tainly be  designed  to  meet  the  retiuireinents  of  railway 
electrification  and  essential  industries,  both  of  which  are 
outside  the  province  or  scope  of  anv  one  municipal  bodv. 

The  Board  of  Trade  Report  (l!)!!))  on  the  Electric 
Supply  Indu.strv  was  the  first  important  step  towards 
the  realisation  that  the  industry  was  of  national  im- 
jiortanee,  and  had  grown  beyond  its  municipal  limita- 
tions. In  this  report  it  was  proftosed  to  divide  the 
United  Kingdom  into  a  limited  numlier  of  districts,  each 
to  l)e  ^.'ovcrned  by  a  representative  District  Electricity 
Hoard,  which  was  to  have  had  conferred  ujion  it  the 
functions  to  generate  and  transmit  electricity  to  existing 
distributors,  railway  companies,  essential  industries. 
•Vc.  It  seems  a  matter  for  great  regret  that  pulilic 
opinion  was  so  ill-informed,  or  munici])al  ojiposition  was 
so  great,  that  this  great  opportunity  of  reorganising  the 
inilu-'trv  upon  national  lines  was  lost.  However,  tlicic 
may  be  other  ways  of  arriving  at  the  same  objective, 
and  it  is  to  lie  Imped  that  the  proposal  lliat  tlio  variniis 
suppiv  autliorities  in  a  given  district  should  voluntarily 
assriciate  tliomsdves  into  a  joint  authority  for  the  pro- 
duction and  transmission  of  energy  will  jdace  the  in- 
dustry upon  a  basis  productive  of  the  highest  efficiency. 

It  was  with  a  similar  objective  that  the  overseas 
Governments  of  New  Zealand.  Ontario,  Tasmania,  and 
Victoria  Piii1)arked  upon  their  national  schemes  of 
generation  and  transmis^ion.  Three  of  these  States  are 
harnessing  the  water-power  resources,  of  wliicli  each  has 
an  abundance,  while  Yictori-t  is  launchinf:  a  scheme  for 
power  production  by  the  utilisation  mainly  of  her  exten- 
sive and  cheaply  operated  lignite  measures,  considerable 


iufurnuition  with  regard  to  which  has  already  been  con- 
veyed to  readers  of  tlie  Keviuw.  The  State  Government 
has  constituted  itself  the  sole  producer  of  electrical 
energy,  and  has  created  a  Commission  to  undertake  the 
establishment  of  power  houses  and  the  construction  of 
transmission  lines  to  convey  the  energy  not  onlj-  to  the 
lapital,  but  to  other  centres  of  population  in  the  State, 
ill  carrying  out  this  task,  the  needs  of  the  country  dis- 
tiiris  arc  not  being  overlooked,  it  being  the  desire  of 
the  t'oniiiiission  to  make  available  to  such  districts  a  con- 
venience which,  up  to  the  present,  has  been  enjoyed  only 
by  tlie  town  or  city  dweller.  This  has  been  made  jios- 
siljle  liy  the  fact  that  the  Government  of  the  State  owns 
an  enormous  deposit  of  lignite  situated  at  Morwell, 
IH)  miles  from  Melbourne,  which  will  satisfy  the  needs 
of  the  State  for  many  hundreds  of  years.  This  is  one 
of  a  number  of  similar  deposits  sittiated  in  various  parts 
of  the  State,  and  their  efficient  utilisation  for  power  and 
heat  purposes  should  not  only  ensure  the  prosjierity  of 
this  part  of  Australia  as  a  great  industrial  centre,  but 
also  make  the  State  self-contained  in  the  supplies  of  fuel 
for  its  own  jiurposes. 

The  State  itself  will  be  a  large  consumer  nf  its  own 
energy,  for  the  railways,  both  suburban  and  country, 
l)elong  to  the  State.  The  suburban  (.Melbourne)  rail- 
ways have  already  been  electrified,  and  witli  cheap  power 
.ivailable.  it  will  not  be  long  before  electrification  will  l)e 
extended  to  the  country  lines. 

The  fact  that  the  Morwell  lignite  deposit  averages 
about  174  ft.  in  thickness,  with  an  overburden  of  about 
•iO  ft.,  makes  it  possible  to  win  the  fuel  for  the  power 
iiousc  which  is  being  established  on  the  field  at  what  will 
seem  a  remarkably  low  cost,  riz.,  about  2s.  (Id.  per  ton. 
This  will  result  in  a  very  low  variable  charge  in  the 
energy  production  cost,  riz.,  0.053  pence  per  kW-iir. 
generated  at  the  power  station  for  fuel,  water,  coal  and 
asji  handling,  &c.  Of  the  total  cost  of  energy  produc- 
tion, the  standing  charges,  including  capital  charges, 
maintenance,  &c.,  at  the  power  station,  will  aiiuiuiit  to 
about  80  per  cent.  Hence,  from  a  cost  point  ol'  •>  icw, 
tlie  State  .scheme  will  resemble  a  hydro-electj'ic  system, 
and  the  low  variable  charge  will  make  it  possible  to 
transmit  tlie  energy  considerable  distances  with 
cionomy.  .^Ireadj^  one  branch  transmission  line- — Vi') 
miles  long.  14,000  volts — is  being  constructed  to  carry  a 
load  as  small  jus  1,500  kW  to  a  country  district,  and 
lines  in  other  directions  are  under  consideration  for 
similar  ]purposes.  In  the  first  stage  of  the  main  scheme, 
about  50,000  kW  will  be  transmitted  to  Melbourne  at 
120.000  volts,  and  when  stepped  down  to  22,000  volts  at 
the  terminal  station,  it  is  estimated  that  energy  at  this 
voltage  will  I)e  available  at  about  0.48d.  per  kWh  for  a 
42  jier  cent,  load  factor.  For  industries  re(|niriiig  large 
blocks  of  ])Ower  of  high  load  factor,  facilities  will  be 
granted  to  enable  them  to  settle  near  the  .Morwell  |)0wcr 
station,  where  100  jier  cent,  load  factor  energy  ooidd  be 
made  available  at  about  0.18d.  per  kWh  at  the  power 
s(al  ion  busl)ars. 

I'lovision  has  been  made  for  ready  extension  iiji  f<i 
150.000  k\V  at  .Morwell,  and  when  the  demand  exceeds 
Ihis.  |M]\vri'  stations  can  be  established  on  the  sainc 
li^'iiilc  deposit,  or  fin  other  fielils  up  to  any  ca]iiici(y  that 
the  future  may  rci|nii-e. 

The  geographical  situation  of  .\ustiiilia  is  such  that, 
ID'ovidciI  her  population  increases  ra]iidly,  she  must 
learn  to  manufacture  not  only  the  majority  of  her  wants, 
but  soirie  of  the  wants  of  the  va.st  multitudes  in  the  E;ist, 
There  is  every  indication  that  immigration  is  going  to 
be  accelerated.  Consequently,  the  electrical  develop- 
ments of  Victoria  during  the  next  decade  promise  to  be 
on  a  very  large  scale,  and  with  cheap  and  a(le(|uate 
power  available,  the  industrial  future  of  the  State  is 
assured.  This  is  a  point  not  to  be  overlooked  by  British 
manufacturers  who  may  be  considering  the  establish- 
ment of  branch  works  in  the  Coimnonwe.alth. 
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A  CATHODE-RAY  OSCILLOGRAPH. 


Tnii  OiitJiodi'-l'.lv  i].st-ill(iHi;ipli,  w  I 
Noveuilifi-  lllth  l).v  Mr.  I!.  W.'l.h 
Institutiun  of  Electrical  KiiKiiuci-! 
at  ono  end  of  which  the  catliode 
a  rtuoresccut  .screen  at  the  othei- 
as  a.  sharp  green   spot.       The  ele 


licli  was  dcniunstrated  on 
{for  the  President)  at  the 
,  compri.ses  a  vacuum  tuhe. 
rays  are  f^enerated,  striking' 
end,  on  wliicli  they  appear 
■trons  for   tile  rays  are   pro- 


THE  THEORY  AND  PRACTICE  OF 
SALESMANSHIP. 


vided   hy  a   heated   oxid-e-c(]iitcd    lilanient. 
The  anode  is  a  small  metal  tube  plactnl  iuunediately  in  front 
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sitive  potential  of  :iU(l  V 
filament  by  means  of  a  battery  of  dry 
from  the  filament  thereby  acquire  a  con- 
.-iileralile  \(liiiil\,  and  .some  of  them  pass  completely  through 
the  tubular  aiinde,  and  fall  on  the  screen.  The  rays,  before 
reaching  the  screen,  pass  between  two  pairs  of  parallel  metal 
plates  .set  at  right  angles  to  one  another.  If  the  two  plates  of 
,'ither  pair  are  not  at  the  s;nn(^  potential,  the  rays  will  be 
jrlli'cfrd  it)  a  plane  perpendicular  to  the  plat«\s  by  an  amount 
pnipiirtional  to  tin'  dill'ereni-e  of  potential.  If  an  alternating 
difference  of  jiotential  be  applied,  the  .spot  on  the  screen  will 
be  drawn  out  into  a  line.  The  rays  can  also  be  defiected  if  a 
pair  of  parallel  coils  be  mounted  outside  the  tube  and  a  cur- 
rent be  pa.s.«icd  through  them  in  series.  The  dellection  will  be 
proportional  to  the  current. 

It  will  be  seen  that  this  tube  is  a  modification  of  the  original 

Hraun   tube  used  in    the   experiments  to  deteruiine   the  ratio 

/i/i   for   the  electron.       It  has  the  advantage  that   it  can   be 


FlU.    1. — DlAGHAM    OF    Co.N'.NECTlONS. 

operated  at  30U  V  instead  of  about  30,0U0  V  as  in  the  original 
tube,  with  the  result  that  the  rays  are  slower  and  can  be 
ujore  easily  detlectcd. 

The  tulie  was  n.sed  to  sho->v  the  characteristic  of  a  ther- 
mionic valve.  Tlie  valve  was  set  up  as  an  amplitier  and  a,  low 
lie(|ueni-';  ititerrupter  was  connect'Ml  through  a  fransfornier  to 
the  grid.  The  difference  of  pctential  lietweeji  the  grid  and 
alament  was  applied  to  one  pair  of  plates  of  the  oscillograph, 
and  the  anode  current  was  passed  through  the  deflecting  coils. 
The  other  two  plates  were  short  I'ircuited  together. 

The  two  dellections  were  .so  arranged  as  to  be  at  right  angles, 
and  as  they  were  proportional  respcctive.ly  to  the  grid  voltage 
and  anode  current  of  the  valve  at  any  instant,  tlie  fluorescent 
sjiot  tr.-ireil  out  the  grid  voltage  anode  current  characteristic 
uf  the  thermionic  tube  when  the  interrupter  was  switched  on. 
The  effect  on  the  characteri.stic  of  a  cliange  in  the  anode  volt 
age  of  the  valve  was  admirably  demonstrated,  the  (MU'vc 
changing  progressively  as  the  anode  voltage  was  changed. 

The  o.scillograph  tube  can  be  applied  to  many  other  pur- 
poses, among  which  may  be  mentioned  the  following  :  — 
Examination  of  wave  form  of  generators  of  all  kinds;  accurate 
comparison  of  two  freciU-Micies;  investigation  of  iron  hysteresis; 
investigation  of  the  extent  of  nmdulation  in  radio  telepliony ; 
and  measurement  of  nerve  reactions. 

Th(>  main  advantage  <  f  this  form  of  oscillograph  over  other 
forms  of  electro-dvnaniK-  o.scillographs  is  that  there  is  no 
appreciable  inertia  in  the  rays  so  that  the  tube  can  be  u.sed 
without  introducing  distortion  un  to  the  highest  fre(i\iencies. 
Bv  adjustment  of  the  emivnt  which  heats  the  tilament,  the 
sjwt  can  be  sharply  focu.'^ed :  and  the  effect  cau  be  photo- 
graphed. 


Thb  series  ui  .salebiiianship  lectures  oryaiii.sed  by  the  Electrical 
JJeveUjpuient  Association  entered  on  a  new  phax;  on  Noveuilx-r 
17th,  when  Mr.  Wallace  Attwofjd,  an  e.\pert  trainer  of  tales- 
men, gave  the  first  of  three  lectures  on.  the  theory  anil  prac- 
tice of  salesman.ship  in  relation  to  the  electrical  industry.  Mr. 
A.  P.  Berry,  of  the  British  Electric  Trausfonuer  Co.,  Ltd.. 
presided,  an<l  there  was  again  a  good  attendance. 

Mh.  AttwooI)  said  that  his  first  lecture  would  endeavour  to 
lay  bare  the  elementary  principles,  with  examples  from  the 
electrical  industry,  the  second  lecture  would  deal  with  creat- 
ing new  aveuues  for  business,  and  the  third  lecture  witlt 
managing  the  interview.  He  explained  by  means  of  charts 
the  relatiou.-ihip  between  the  uianuf.acturer  and  the  public 
through  the  medinui  of  the  salesman,  the  reiwir  staff,  meter 
readers,  account  collectors,  aud  wiiemeu,  and  showed  in  a 
simple  manner  how  the  interests  of  everyone^  connected  with 
the  supply  of  electricity  and  the  manufacture  and  in-stallation 
of  apparatus  were  bounil  up  together.  The  point  he  stressed 
considerably  was  that,  whether  it  was  electricity  or  apparatus. 
what  was  being  sold  was  service,  and  that  the  customer  must 
be  spoken  to  in  terms  of  w-rvice.^nd  not  in  terms  of  pnce 
or  apparatus.  Incidentally,  he  uij/ed  that  all  thu^'  who  came 
into  contact  with  the  custnmer  .should  be  encouraged  to  talk 
about  electricity  and,  as  an  example,  he  mentioned  that  the 
meter  readers  alone  could  speak  and  make  known  the  advant- 
ages of  electricity  to  millions  of  people  every  year  if  they 
made  it  a  practice  to  talk  to  only  a  few  of  those  with  whom 
they  came  into  contact  during  their  calls.  That  would  be 
sowing  .seed,  and  much  more  of  this  was  wanted.  He  added 
that  a  great  deal  of  the  fog  in  his  mind  as  to  electrical  appa- 
ratus had  been  cleared  away  as  the  result  of  a  chat  he  had 
had  with  Mr.  Berry,  and  his  desire  to  pos.sess  electrical  appa- 
ratus had  been  awakened. 

The  lifeblood  of  the  electrical  business  was  business  build- 
ing, and  not  business  getting.  There  was  a  great  difference 
between  the  two,  because  it  was  necessary,  not  only  to  get 
business,  but  to  keep  it,  in  the  shape  of  repeat  orders.  He 
did  not  tihink  the  electrical  industry  had  yet  fully  appreciated 
that.  They  seemed  to  think  that  it  was  good  enough  to  have 
good  stuff,"  but  they  were  not  alone  in.  that  re.six^ct.  He  did 
not  believe  in  the  theory  that  good  f<(iods  would  sell  them- 
selves; they  would  not,  and  the  position  in  the  electrical 
industry  at  the  moment  was  that  they  were  not  ■"  iiiakmg 
known"  to  the  public  sufliciently,  and  when  they  had  made 
the  selling  side  as  efficient  as  the  manufacturing  side  the 
public  would  appreciate  it  all  the  more.  Selling  was  very 
largely  a  matter  of  ixMsiiasion,  but  to  bring  that  into  full  effect 
it  was  essential  that  the  salesman  should  thoroughly  sxi.. 
human  psychology,  because  iSO  jier  cent,  of  selling  was  hand- 
ling the  other  man.  aud  very  few  salesmen  had  given  this 
aspect  of  the  question  much  thought.  They  handled  their 
customers  in  an  intuitive  manner,  many  of  them  quite  suc- 
cessfully, but  they  could  not  explain  how  they  did  it,  yet  it 
was  possible  to  organise  selling  scientifically.  He  did  not 
agree  that  salesmen  were  born  and  not  made.  Salesmanship 
was  being  taught,  although  it  wa^  necessary  that  the  person 
being  trained  should  have  a  liking  for  the  work  in  the  lirsl 
place.  In  a  tliscussion  of  the  laws  of  persuaision  Mr.  Att- 
wood  repeated  that  good  salesmanship  was  selling  on  service 
and  not  on  price,  and  the  latter  should  always  be  kept  in  the 
background  as  long  as  possible.  He  took  as  an  example  an 
electric  cooker  costing  .i'l.'^.  If  a  customer  was  told  the  price 
at  the  beginning  he  would  probably  say  it  was  a  big  one.  but 
if  the  service  of  the  cooker  was  emphasised  and  explained 
the  customer  would  gradually  have  less  regard  to  the  price, 
and  eiuue  to  think  that  he  would  rather  have  t^lie  cooker  than 
the  £18.  That  was  the  ultimate  aim  to  have  in  view.  No  man 
bought  a  cooker  or  any  apparatus  because  it  was  a  piece  of 
apparatus,  but  becanst'  of  the  service  he  hoped  to  get  from  it ; 
salesmen  should,  therefore,  speak  to  customers  in  terms  of 
service,  and  not  of  price.  At  the  !^aiiie  time,  the  mistake 
should  not  be  made  of  talking  the  customer  into  a  sale  and 
not  chnching  it  before  he  had  been  t.ilked  out  of  it  again. 

Detailing  the  steps  by  which  a  salesman  should  procet<d, 
he  said  it  was  first  necessary  to  rivet  attention,  tJien  to  arouse 
interest,  next  to  create  desire  by  appealing  to  the  imagina- 
tion and  then  to  effect  the  sale.  In  this  connection  he  urged 
that  the  deal  should  be  a  stpiare  deal;  the  real  objective  was 
not  Sibling,  but  to  make  the  eu.stomer  appreciate  that  he 
could  make  money  by  buying  any  particular  piece  of  appara- 
tus or  could  get  some  advantage  out  of  it— in  the  case  of 
electric  cooker  in  the  shape  of  greater  cleanliness  and  comfort, 
for  instance.  The  countrv  was  over-run  with  19th  century 
habits  and  the  big'Test  dirticulty  of  the  electrical  industry 
was  to  change  these  habits.  It  was  a  big  joli.  and  was  largely 
a  mental  problem,  and  that  was  why  the  sucec'sful  salesman 
imi^t  make  a  close  studv  of  human  psychology  and  also  be 
human  himself.  The  objective  of  the  E.D.A.  was.  be  under- 
stood, to  place  the  whole  business  on  a  higher  pl-ine.  ant 
until  thev  raisinl  the  plane  upoji  which  stalling  rested  it  woiiUI 
not  be  regarded  as  a  profession.  Unless  that  were  done 
thev  would  not  get  the  revenue,  and  consequently  the  imitits. 
that  were  possible  from  the  capital  and  brains  that  had  been 
put  into  the  industry. 
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Ill  the  ^ubs<ilJUl'llt  ltn.tulv^  Air.  Attwood  saiJ  he  woulU  yivo 
soiiio  concrete  exauipit-s  to  illustrate  the  point*  he  had  ujiule 
in  this  luelimiiiaiy  lecture. 

In  the  disoiission   wliicli  followed 

Mr.  \V.  .\.  UiLLOTT  said  there  must  be  service  if  there  were 
to  be  repeat  ordejcs.  If  they  sold  a  man  a  cooker  aud  did  not 
Ixick  him  up  v  ith  a  j.'ood  maintenance  service  they  could  not 
I'Xivif  repoiit  order:*. 

Mr.  ^^■.  K.  \\'.\i;iiiLOW  asked  the  lecturer  to  say  how  he 
would  act  1  vcr  the  dilBculty  of  a  salesman  having  to  get  at 
his  iiuui  through  the  small  window  of  an  inquiry  othce,  as 
was  t<io  often  the  case.  The  salesman  might  hand  his  card 
in,  I  Hit  be  could  not  jjet  at  the  buyer. 

Mh.  E.  Shahi'  differed  from  the  lecturer  in  saying  that 
price  should  be  kept  till  the  last.  There  were  often 
J  lverti.<eiiients  of  Ixioks  which  did  not  state  tlie  price,  and  m 
hii  (iivn  I  loe  he  knew  he  had  not  troubled  to  send  for  tile 
piiinphlet.s  offered  in  these  advertisements.  In  many  cases  the 
buyer  insisted  on  knowing  the  price  at  once. 

Mk.  Yocng  related  an  instance  of  a  sales  expert  who  quoted 
a  price  for  his  services  and  subsequently  offered  to  cut  it  in 
half.  This  did  not  appeal  to  him,  and  had  given  him  rather 
a  bad  iiiipr<>s.sion  of  exiu"rts,  and  it  had  a  bearing  on  what 
yU\  \ttwood  had  said  about  not  selling  on  price.  However, 
he  confessed  that  the  lecture  had  rather  modified  the  view- 
he  had  formed  from  that  one  experience. 

Mr.  L.  L.  Robinso.n-  (Hackney)  said  the  practical  question 
was  how  they  were  going  to  liring  home  to  ilirectors  of  elec- 
tricity supply  companies  and  members  of  electricity  commit- 
tees what  an  important  matter  selling  really  was.  .\11  over 
the  country  there  were  undertakings  which  for  years  and 
years  had  generated  electriL-ity  and  obliged  people  by  selling 
It  when  they  came  and  demanded  it.  It  bad  only  been  m 
recent  years  that  the  industry  had  realised  that  selling  woiilil 
enormou.sly  increase  outputs  and  reduce  costs;  therefore  sales- 
men mu.st  1^  projvrly  trained  and  he  paid  .salaries  which 
would  attract  the  very  best  men. 

Mr.  Attwood,  on  the  matter  of  keeping  back  the  price, 
said  his  point  was  to  aim  at  selling  on  service  rather  than 
price,  which,  of  course,  had  to  be  told  to  the  customer  .some 
time  or  other.  Mr.  Warrilow  had  made  a  great  mistake  in 
doing  the  usual  thing  and  trying  to  get  at  his  man  by  send- 
ing in  his  card,  and  thi'V  must  try  unusual  methods, .because 
the  ordinary  methods  did  not  bring  success.  Business  cards 
he  regarded  as  a  nuisance,  and  too  many  salesmen  failed 
because  they  insisted  upon  doing  exactly  what  others  had 
been  doing  for  years. 


THE 


INTERCONNECTION     OF 
STATIONS. 


A.C.     POWER 


It  will  be  recalled  that  the  abdVc-named  paiXT  was  abstracted 
in  our  i.s.sue  of  March  J-ird  this  year,  since  when  Messrs.  L. 
Romero  and  J.  B.  Palmer  have  read  it  on  a  number  of  occa- 
sions before  the  members  of  various  Centres  of  the  Institution 
<jf  Electrical  Engineers.  On  X(Aeiiiber  (ith  it  was  read  at  the 
Western  Cenlie  of  the  Institution,  and  what  follows  is  an 
abstract  of  the  discus.sion  that  took  ijlace. 

DlSCLSSlO.N    At  C.ARDU'K. 

Major  E.  E.  D.^vio  (I'owell  DulTryn  Colliery)  said  the  pajK-r 
was  particularly  interesting  to  those  in  South  Wales,  as  the 
line  comiectiiig  the  .\li<.'raman  and  Bargoed  CMIierii's  was  pro- 
bably the  first  between  two  fair-.sized  stations  in  thLs  country. 
The  problem  was  simple  enough  when  the  stations  to  be  inter- 
linked were  under  one  authoiity,  liut  he  could  imagine  the 
<liftiiiiitic«  that  would  arise  when  power  stations  were  fun  Ijy 
twt>  different  jM-opfe  who  were  ii<;t  particularly  friendly  to  each 
other;  each  would  "pinch"  the  other's  power  factor.  He 
loti^i.l.  rrd  the  ]>i)W<,'r  factor  of  a  transmission  line  was  depen- 
I  "  '  •■!■  Ml.  line  cliara<teristicB  and  on  the  voltage  at  the  two 
111':  li  rir.t  iin  the  power  factor  of  the  load  at  the  receiv- 

i.v  .'  iirh.  111.-  -tep-liy-step  IxHjster  witli  an  induction  boost 
lining:  I"  ilie  liHp.-  hetwei-n  the  steps  would  have  a  very  great 
fiJtiin-.  l.iit  it  -jiaK  ri^ther  expensive.  With  regard  ti>  inter- 
liiifiiii^'  iiH-  v:.iii,iis  systems  in  the  district.  Major  David  said 
lb'-i.  ■  .1  lint  ilii'  slightest  rea.so!)  why  in  addition  to  selling 
cn.il   lyi'i      I  111-  collieries  they  should  not   traiihinit  pijwer  over 

h.p.   Iiii   -   I      I  I.  '.       itii-y  could  generate  as  cheaply  and  as 

efhcienll'.   .-  ni  the  world  and,   if   the  jieople   who 

«-ere  n-^i'iiii  .-trictions  on  h.p.  transmission  lines 

woulil  mil     I,  ,  ,  .1  iiiilk  power  supply  could  be  given 

to  Ixiniloii.  iiir.  .11.  .)iiili.  prepared  to  int<'rlink  with  any 
of  the  liondoii  ^t.!ti.  n-.  ,  nd  there  was  no  need  to  be  afraid  of 
Hvnchronising  iM,uer  or  jiower  factor.  From  a  capitiil  cost 
point  f)f  view.  Major  SM\'u\  favoured  synchronous  condensers 
instead  of  bfx>sterB. 

Mr.  lUKi.H  .JoM-»  (Bargoed  Colliery)  explained  that  on  his 
system  gas  engines  and  turbines  were  used,  and  when  a  dis- 
turbance occurred  the  gas  in;;ine-driven  generators  came  off 
the  bars 

Mr.  W.  N.\iR.\  (Bristol  Tniur.viiys  Co..  Ltd.)  found  bim.self 
on  the  side  of  thos<?  who  did  not  think  there  was  very  much 
scope  for  the  interconnection  of  large  modern  po«cr  stations 


in  this  country.  He  considereil  the  advantages  were  limited 
in  (iractice.  In  tile  case  of  a  strip  or  a  burn  out,  intercomiec- 
tiou  might  be  of  substantial  advantage,  but  he  thought  that 
money  could  be  better  spent  at  the  station  where  the  shortage 
of  plant  was. 

Mr.  J.  W.  PiDOE  (Cardiff)  suggested  that  when  there  was  » 
probability  of  two  stations  Ijeiug  laid  down,  would  it  not  be 
belter  when  the  .second  station  was  in  view  to  generate  at  a 
sut}icientl,\-  high  voltage  to  obviate  the  necessity  of  using  trans- 
formers on  the  interconnecting  link  at  all. 

Prof.  W.  Baco.n  (Swansea  University)  felt  very  diffident 
about  discussing  the  paper  after  the  hon.  secretary's  remark 
that  discussion  on  the  mathematics  of  the  pajxn-  was  tabo<K'd. 
How  was  it  they  got  such  remarkably  good  annual  load  factors 
in  America — was  electricity  there  so  cheap,  or  was  everybody 
so  rich  that  they  never  troubled  to  switch  off'? 

Mr.  F.  Treihi.n  (Chairman)  inquired  about  the  type  of  in- 
sulator used  irr  .-Vmerica  in  order  to  avoid  that  incnistation 
which  lowered  the  insulation  .so  much  in  this  country. 

Mr.  J.  B.  P.ALMKii  (joint  author)  said  that  both  Major  David 
and  Prof.  Bacon  si)oke  as  if  the  power  systems  in  this  country 
were  too  insignficant  to  be  compared  with  those  iti  America. 
That  was  not  his  (Mr.  Pa.liiier's)  view  at  all.  If  Major  David's 
dreain  did  come  true  and  he  had  to  transmit  from  Bargoed  to 
l^ndon  he  would  find  all  difficulties  w-ou!d  disappear;  the 
thing  that  impressed  him  (Mr.  Palmer)  very  much  in  .-America 
was  that  dithcultics  simply  did  not  exist.  Over  there  the 
stations  c;ime  on  just  as  the  voltage  requirements  called  for 
them,  and  there  was  no  jealousy  between  station.s — the  load 
conti-oller  was  a  despot.  Regarding  w-hether  it  was  advan- 
tageous to  interconnect,  ivrsonallv.  he  agreed  with  Mr.  Nairn, 
and  a  lot  of  "  tosh  "  had  been  talked  in  this  country,  but  there 
were  other  asjx'cts.  SiK>nd  money  on  generating  plant  if  it 
was  possible  to  put  loatls  on  to  stations  wbei-e  otherwise  they 
would  be  idle,  but  if  it  were  jiossible  for  a  station  to  iinpcrt 
energy,  why  not  let  it  do  so?  Power  companies  were  in 
business  to  sell  electricity,  whether  they  purchased  or 
generated_  it  made  no  difference.  In  connection  with  the  load 
factors  on  American  systems,  a.  large  nuuiber  of  factors  <-onti-i- 
buted  to  those  very  desirable  figures,  but  they  ■\\ere  really  out- 
side the  scope  of  an  engineer;  they  were  subjects  for  the 
political  economist.  The  standard  of  living  was  very  much 
higher — the  smallest  workmen's  dwellings  were  wired  through- 
out with  Power  [iliigs.  In  California,  irrigation  fcrnied  a  very 
large  portion  of  the  load,  and  came  on  as  .soon  as  there  W'as 
plant  to  ."^parp,  and  where  the  incidence  of  load  w-as  controlled, 
the  load  factor  was  bound  to  be  high.  Railw-ay  electrification 
in  the  States  was  also  on  a  scale  which  we  on  this  side  had 
nut  even  coiniiienced  to  think  about. 

Mr.  L.  Romero  (joint  author),  in  the  course  of  his  reply,  said 
that  on  the  Manchester-Salford  interconnection  lines  at  light 
loads  the  difference  in  power  factor  at  the  two  ends  of  the  line 
was  very  great,  due  to  the  magnetising  current  of  the  large 
♦ransforiiiers,  which  at  light  loads  became  an  important  pro- 
portion of  the  load  transmitted.  Power-factor  traiisiiii.ssioii 
did  not  depend  on  the  loads  connected  to  the  two  .stations,  hut 
purely  on  the  voltage  difference  and  the  amount  of  power 
transmitted.  The  effect  of  a  gas  engine  missing  its  beat  wmild 
simply  mean  that  the  other  prime  movers  on  the  line  would 
have  to  supply  the  iK)wer  for  that  p(!rtion  of  time.  Inter- 
eimnection  was  conducive  to  both  reliability  and  economy.  H.. 
had  been  rather  surprised  at  the  remarks  concerning  tli<'  diffi- 
culty with  the  human  element:  where  the  interconnected 
.stations  were  under  one  authority,  the  difficulties  could  bi- 
very  easily  overcome — where  dilTereut  authorities  -.vere  con- 
cerned, a  lot  of  g(H:d-will  woulil  have  to  be  exercised. 

Messrs.  W.  A.  Chamc-n.  Tlniin.-is,  .lenkins,  Morley-New.  mvl 
C.  T.  Allan  al.so  contributed  t  i  the  discussion. 


Broadcasting  in  the  U.S..\. — The  tJovernment  is  celcbral- 
ing  the  lir.st  anniver.sary  of  licensed  coiiiiiiercial  radio  broad- 
castuig.  There  are  012  licensed  stations  in  the  L  nited  States. 
The  nuuiber  of  reci'iviiig  sets  in  use  defies  estimation. 

k  year  ago  there  was  one  licen.sed  broadcasthig  station  in 
New  .lersev — the  Westinghouse  plant  at  Newark.  To-day  there 
are  twelve.  The  Wesfinghoii.se  licence  was  issued  in  Sep- 
tember, 1921,  making  it  one  of  the  tirst  three  in  the  country. 
Four  of  New  Jersey's  twelve  stations  are  in  Newark. 

Many  other  states  have  more.  California  leads  with  sixty- 
six,  (Jhio  has  thirty-five.  New  York  thirty,  Pennsylvania 
t\Winty-nine,  Texas  twenty-eight,  Wisconsin  ■twenty-three, 
Kansas  fiftei'n,  and  Michigan  eleven.  The  rush  of  late  comers 
to  get  into  the  field,  a  rush  which  was  the  more  remarkable 
because  broad(-asting  yields  no  profit  except  that  of  good-will. 
has  in  many  districts  all  but  disrupted,  through  inti'rferenc/i, 
the  service. 

,\pplications  for  licences  first  began  to  pour  into  the  Ooverii- 
ment  radio  bureau  last  .spring.  At  the  end  of  February,  1922, 
less  than  sixty  broadcasting  licences  were  in  effect.  Two 
months  later  well  over  200  stations* had  been  licensed.  In 
May,  ninety-seven  additional  licences  were  granted  and. 
although  this  established  a  monthly  record  that  has  not  .since 
been  excelled,  there  is  still  no  indication  that  the  end  is  m 
sight.  In  October  thirty-nine  more  prospective  broadcasters 
■were  licensed.— 2'.  d-  T.  Age. 
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LEGAL. 

Claim  for  Elkctrical  Work. 
In  the  Shoreditch  Couuty  Coui-t,  ou  NovemLicr  luth,  heiovc 
.ludge  Oluer,  Messrs.  Bainbridge  &  Halesworth,  Hackney  Road, 
N.E,,  electrical  engineers,  sued  Phil  Solomon,  Hackney  Koad, 
N.E.,  tailors  and  outfitters,  to  recover  ^8  7s.  6d.,  for  electrical 
Work  done.  Mr.  Fior  apiieared  as  coun.sel  for  the  defence. 
The  defence  was  that  the  work  was  not  done  to  the  satisfac- 
tion of  the  Borough  Council,  and  would  have  to  be  done  again. 
The  plaintiff,  Mr.  Bainbridge,  gave  evidence,  and  said  he  had 
to  do  the  electric  wiring  of  the  shop.  There  was  no  fixed 
price,  because  defendant  first  wanted  alterations  done,  and 
then  decided  on  complete  wiring.  The  cost  came  to  £11  7s.  6d., 
and  he  had  received  £'i.  He  had  a  letter  from  the  Bethnal 
(ireen  Borough  Council  to  say  that  the  work  was  approved, 
but  admitted  that  in  a  later  one  it  was  complained  that  the 
distribution  board  was  incorrectly  connected.  Supposing  it 
to  be  so,  it  was  only  a  twenty-minutes'  job  to  put  it  right, 
but  he  had  not  done  it  as  he  could  not  get  his  money;  never- 
theless,  he  had  offered   to  do  it. 

Judge  Cluer  said  that  if  there  was  one  little  thing  wrong 
it  did  not  prevent  the  plaintiff's  receiving  the  proportion  for 
the  woi'k  that  was  right. 

The  defendant  said  that  his  complaint  wa.<!  that  the  plaintiff 
had  overcharged  for  the  lights,  and  that  some  of  the  lights 
had  gone  wrong  and  it  looked  as  though  they  all  would  go. 

Plaintiff  said  that  they  had  been  burning  night  and  day 
since  he  fixed  them. 

A  witness  said  that  he  saw  the  work  and  found  it  im- 
properly done,  but  the  engineer  afterwards  gave  a  certificate 
to  the  effect  that  it  was  properly  done. 

Judge  Cluer  said  this  showed  the  value  of  such  certificates. 
He  would  allow  7s.  Gd.  to  put  the  distribution  board  right. 
and  gave  a  verdict  for  the  plaintiff  for  £8.  and  costs. 


Electric  Supply  Corporation,  Dtd.,  and  Reduced. 
Mr.  Justice  P.  0.  Lawrence,    on    November  14th,   heard    a 
Ijetition  by  this  Corporation  for  the  sanction  of  the  Court  to  a 
reduction  of  its  capital  by  writing    off    £100,000    as    lost    or 
unrepresented  by  available  assets. 

Mr.  Jenkins,  K.C,  stated  that  the  company  was  fonned  in 
1897  to  carry  on  an  electrical  undertaking  and  the  supply  of 
light  and  power,  and  it  had  a  very  con.siderable  business.  The 
issued  capital  was  £250,000,  divided  into  .shares  of  £5  each. 
It  was  proposed  to  reduce  the  capital  to  £b")(l,0(K).  divided  into 
150,000  shares  of  £1  each.  Counsel  stated  that  he  had 
affidavits  proving  the  loss. 

His  Lordship  sanctioned  the  reduction. 


British  Thomson-Houston  Co.,  Ltd.,  v.  thu  N.L.O.  Co. 
In  the  Chancery  Division  on  November  Ifth,  plaintiffs  had  a 
motion  for  judgment  in  default  of  defence  against  the  N.L.O. 
Co.,  of  Walton,  Liverpool,  for  an  injunction  restraining  the 
latter  from  infringing  their  electric  lamp  patent. 

Mr.  Sandeman,  for  the  plaintiff  company,  said  the  matter 
was  in  order. 

Mr.  Justice  Russell  made  an  order  for  an  injunction  as 
asked  for. 

Mr.  Justice  Romer,  on  the  same  day,  made  an  order  grant- 
ing an  injunction  restraining  the  N.L.O.  Co.  from  infringing 
the  plaintiff  company's  letters  patent  for  improvements  in 
evacuated  vitreous  containers. 

The  matter  came  before  the  Court  a.'<  a  iMiitimi  fur  judgment, 
no  defence  having  been  put  in 


I)RiERS,  Ltd.,  v.  ORi-pTo  Electrical  Co,.,  Ltd, 
In  the  King's  Bench  ])ivi.sion,  on  November  'iOth,  the  plain- 
tiffs, a  Manchester  firm,  sought  to  recover  £430,  the  value  of 
machinery  supplied  to  defendants.  The  case  was  heard  by 
Mr.  Justice  Rowlatt,  and  it  was  agreed  that  defendants  should 
open. 

Mr.  Langdon,  K.C,  said  that  a  plant  for  the  impregnation 
and  drying  of  motor  and  dynamo  insulation  was  ordered  by 
the  defendants  under  a  contract  made  on  January  14th,  1920. 
The  delivery  was  to  have  been  made  in  March,  1920,  and  de- 
fendants said  that  it  was  provided  in  the  contract  that  liqui- 
dated damages  of  £5  per  week  should  be  paid  during  the 
I>eriod  delivery  was  overdue.  Secondly,  it  was  arranged  that 
the  penalty  should  not  become  payable  at  all  unless  ihe 
inouldersr'  strike,  which  was  in  progress,  was  settled  within 
ten  days  of  the  date  of  the  contract.  .\t  the  time  negotiations 
for  settlement  were  still  in  progress,  and  in  a  sense  the  strike 
■vas  settled  the  day  before  the  contract,  although  defendants 
were  content  to  take  the  date  as  January  22nd,  1920.  In  tite 
claim  the  price  was  increased  by  25  jier  cent.,  and  plaintiffs 
said  that  this  was  permitted  by  the  contract  owing  to  an 
increase  in  wages.  Defendants  contended  that  an  increase 
of  6  per  cent,  over  a  previous  quotation  covered  wage  in- 
crea.sf}s  between  August.  1019,  and  January  14th.  .1920.  Coun- 
sel then  read  correspondence  between  the  parties,  and  Mr. 
Ashton,  K.C,  on  bfhalf  of  the  plaintiffs,  replied  to  the  points 
raised. 

His  Lordship,  in  giving  judgment,  said  that  it  was  clear 


that  the  provision  in  the  contract  was  for  liquidated  damages, 
and  not  for  penalties.  Tliese  damages  were  very  diUicull  to 
estimate.  It  was  contended  by  the  plaintiffs  that  the  strike 
was  only  settled  when  the  men  resumed  work.  The  settle- 
ment arrived  at  by  January  12th  was  bubject  to  a  ballot  of 
the  men,  and  could  not  be  considered  definite.  His  Lord- 
ship had  not  the  least  doubt  that  the  strike  was  settled  upon 
January  22nd  within  the  meaning  of  the  contract.  With  re- 
gard to  the  increases,  it  was  true  that  the  6  per  cent,  addition 
covered  awards  of  increased  wages  between  August,  1919,  and 
the  date  of  the  contract.  But  there  was  a  subsequent  in- 
crease; this,  however,  was  awarded  after  the  agreed  date  of 
completion  of  the  contract,  when  plaintiffs  were  in  default. 
A  party  with  whom  a  contract  to  do  certain  work  in  a  certain 
time  was  broken  as  regarded  delivery  was  not  bound  to  treat 
the  contract  as  cancelled.  He  thought  the  buyer  was  entitled 
to  say  :  "I  will  not  cancel;  I  insist  upon  the  whole  contract, 
and  the  contract  is  for  penalties." 

Mr.  Langham  said  that  he  and  his  friend  had  agreed  a  sum 
of  £52  10s.  for  a  pump  belonging  to  the  plant.  The  defend- 
ants had  paid  £200  into  court.  Mr.  Ashton  said  that  upon 
his  Lordship's  judgment  the  plaintiffs  were  entitled  to  £150. 
Judgment  was,  therefore,  entered  for  the  defendants,  with 
costs,  and  it  was  ordered  that  £150  should  be  paid  out  of 
court  to  the  plaintiffs  and  £.50  to  the  defendants. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moment.  No 
letter  can  be  published  unless  we  have  the  writer's  name  and 
address  in  cnir  possession. 


Estimating  for  Internal  Wiring  Contracts. 

In  your  issue  of  the  3rd  inst.  "  Randolph  "  calls  atten- 
tion to  a  Government  pubhcation  entitled  "  Scottish  Mode 
for  the  Measurement  of  Electrical  Work,  1918,"  and  states 
that  the  mode  laid  down  embodies  most  of  the  methods  advo- 
cated in  my  article  on  estimating  for  internal  wiring  con- 
tracts which  appeared  in  your  issue  of  September  1st. 

Unfortunately  this  statement  is  incorrect,  as  Specific  Rule 
No.  2  in  the  Scottish  Mode  absolutely  .violates  the  fundamen- 
tal principle  laid  down  in  my  article. 

Specific  Rule  No.  2  deals  with  circuit  wiring,  and  is  as 
follows  : — 

"  2.  Circuit  wiring  shall  be  classified  as:  — 

(a)  Wiring  to  lighting  points. 

(b)  Wiring  to  plug  points. 

(c)  Wiring  to  1-way  switch  points. 

(d)  Wiring  to  2-way  switch  points. 

(e)  Wiring  to  intennediate  switch  points. 
And  Scheduled  for  a  rate  per  poiiit. 

"  In  scheduling  lighting  ix)ints  each  outlet  shall  be  rated  as 
one  point  up  to  a  maximum  of  three  lights  in  one  fitting 
placed  at  the  outlet.  Each  additional  three  hghts,  or  part 
thereof  in  the  same  fitting  shall  be  rated  as  an  additional  point. 

"  In  scheduling  switch  points,  each  switch  .shall  be  rated  as 
one  switch  point  up  to  a  maximum  of  three  lamps  controlled 
by  the  switch. 

'  Each  additional  three  lamps,  or  part  thereof,  controlled  by 
the  same  switch,  shall  be  rated  as  an  additional  switch  point." 

In  practice  how  does  this  apply,  and  what  is  the  result'.' 

Let  us  assume  that  under  a  contract  a  certain  wiring  point 
is  scheduled  for  a  three-light  fitting  controlled  by  one  switch ; 
the  purchaser  later  decides  to  have  a  four-light  fitting  in  lieu 
of  the  three-hght  fitting,  but  retaining  the  one-switch  control. 

The  result,  under  this  Scottish  mode  of  measurement,  is 
that  the  purchaser,  apart  from  paying  the  legitimate  difference 
in  cost  of  the  larger  fitting,  has  to  pay  for  one  extra  wiring 
point  and  one  extra  switch  point.  Why,  when  no  extra 
material  or  labour  has  been  involved? 

Surely  a  most  unlnisiness-like  and  reprehensible  method, 
and  against  the  law  of  equity. 

It  is  a  matter  for  regret  that  when  an  attempt  was  being 
made  to  improve  the  mode  of  measurement  for  electrical  work 
greater  advantage  was  not  taken  of  the  existing  knowledge 
and  experience  of  this  subject. 

Alan  Kirk. 

Lxindon.  November  3rd,  1922. 


The  Development  of  Small  M'ater  Powers. 

The  article  by  Prof.  Gilison.  whici  appeared  in  last  week's 
Electric.vl  Review,  is  peculiarly  interesting  to  me  because 
the  same  subject  ha.s  been  my  nobby  for  the  last  year.  In 
fact,  I  am  reading  a  paper  on  it  before  the  (N.W.)  I.E.E. 
Students  at  Houldsworth  Hall,  Manchester,  on  December  5th. 
I  have  even  worked  out.  in  more  detail,  a  power  scheme 
similar  to  that  suggested  by  Prof.  Gibson,  namely,  a  number 
of  automatic  induction  generators  linked   into  one  system. 

I  would  like,  however,  to  criticise  his  general  scheme  of 
lay-out  {i.e.,  one  controlling  station  supplying  magnetising 
current  for  all  the  generators),  because  the  magnitude  of  thia 
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lagging  euiTent  which  is  consumed  by  an  induction  gene- 
rator, in  its  coiiibiuation  with  the  generated  leading  current, 
results  in  a  curreui  vector  of  supply  which  has  a  tstill  greater 
angle  of  lead.  1  his  is,  of  course,  absolutely  useless  for  an 
industrial  load  unless  the  conlioliing  station  t^upplies  a  large 
lagging  ■■  wattless  "  current  to  negative  the  discrepancj 
between  the  power  factors  of  supply  and  demand. 

Under  ordinary  industrial  condition.s,  the  controlling  station 
would  require  to  have  a  nearly  wattless  k\'A  output,  roughly 
equal  to  the  kV.\  of  the  load,  and  the  power  output  would 
never  be  negligible  on  account  of  the  large  copper  losses  in- 
volved. It  would,  therefore,  appear  that  extra  steam-raismg 
and  turbine  plant  could  be  installed  and  the  total  load  supphed 
from  the  same  station,  with  an  increase  in  initial  cost  far 
less  than  that  of  the  entire  hydraulic  development. 

I  would  suggest  that  the  power-factor  of  each  mduction 
^cuerator  be  corrected  to  about  uDit>  at  its  lermiuals  by  an 
•■it-ctrostatic  cduden.'ier— the  voltage  be  -set,  and  the  supplv 
"if  magnetising  <-urrent  ensured,  by  larg<'  syncbinndus  iimtors 
<)i-  rotaries  in  tlie  load — the  freiiuemy  l)e  stabiliseil  b>-  water- 
turbine  governors — and  a  st<?ain  .station  thus  be  rendered  un- 
necessary, except  from  the  hydraulic  iKjint  of  view,  when  it 
would  be  free  to  supply  only  power  current. 

Ian  M.  H.  Aitken,  B.Sc. 

I'ortobello,  ■\'ovcmbcv  ISf/i,  U>2-2. 


Steam  Condensing  Plant. 

I  should  be  much  obliged  if  you  would  give  me  a  Uttle  of 
the  valuable  space  in  your  paper  to  reply  to  a  letter  which 
appeared  in  your  issue  ot  ^November  rUth,  on  steam  con- 
densing plaut,  written  by  Messrs.  H.  FothergiJQ  i  (Jo. 
My  reason  for  this  request  is  that  1  am  thoroughly  familiar 
with  the  JJelas  jet,  as  well  as  a  considerable  number  of  other 
makes,  which  are  at  present  being  sold  in  this  country  and 
abroad. 

The  first  impression  I  obtained  from  Messrs.  H.  FothergiU 
and  Co.'s  letter  was  that  the  Uelas  air  extractor,  as  manu- 
factured by  Messrs.  Gole,  Marchent  &  Morley,  Ltd.,  has 
already  established  for  itself  such  a  strong  reputation  as  com- 
pared with  other  steam  jet  air  extractors,  that  the  makers  of 
other  types  are  compelled  to  endeavour  to  defend  the  position, 
and  the  rather  peculiar  tone  of  the  letter  would  have  induced 
me  to  anticipate  that  Messrs.  FothergiU  &  Co.  are  probably 
interested  in  a  competitive  steam  air  jet  extractor  and  should 
have  some  knowledge  of  this  type  of  apparatus,  but  its  con- 
text seems  to  prove  otherwise. 

Messrs.  Cole,  Marchent,  &,  Morley  Ltd.,  in  clauning  a 
steam  consumption  '20/ io  (ler  cent,  better  than  that  of  other 
types  of  steam  jet  air  extractors,  have  summed  up  the  results 
of  tests  made  by  an  eminent  and  indejiendent  engineer  in  this 
country,  and  it  is  evident  that  Messrs.  H.  Pothergill  &  Co. 
would  like  to  check  these  results,  but  the  method  they  suggest 
would  not  give  the  desired  result.  It  is  proposed  by  tbeiu  to 
carry  out  tests  on  three  plants  in  commercial  use,  whiph 
include  the  turbine,  condenser  and  the  C.  M.  &  M.  Delas  air 
extractor. 

My  1.5  years'  experience  with  condensing  plants  (although 
15  days  would  have  been  sufficient)  would  lead  me  to  anti- 
cipate that  this  method  of  testing  would  not  give  any  com- 
parative result.  ( 

First,  the  vacuum  in  the  condenser  does  not  depend  only 
upon  the  air  extractor.  It  depends  more,  if  anything,  on  the 
temperature  and  amount  of  water  u.sed  for  the  condensation 
of  a  given  amount  of  steam.  It  also  depends  on  the  surface 
of  the  condenser  per  pound  of  steam  to  be  condensed.  .A.gain, 
the  design  of  the  condenser  is  important,  the  velocity  in  and 
cleanhness  of  the  tubes,  and  last,  but  not  least,  the  weight 
of  air  sent  into  the  conden.ser  by  direct  leakages  in  the  turbine 
or  pipe  lines,  and  with  the  steam  used  in  the  turbine. 

If  Messrs.  FothergiU  &  Co.  make  an  opportunity  to  have 
the  above  statement  checked,  they  will,  I  expect,  come  in  line 
with  me  if  I  suggest  that  Messrs.  Fothergill's  method  of  test 
could  be  compared  to  a  test  of  the  resistance  of  two  electric 
wires  by  winding  them  into  electric  fires  and  putting  them 
ill  two  different  rofjms  witU  a  difierent  number  of  open 
windows  in  each  room,  and  then  measuring  the  final  room 
tfraperature  U>  check  the  ohmmeter  indications. 

About  the  second  part  of  the  letter  dealing  with  the  Delas 
I>a tents,  I  believe  Messrs.  Pothergill  &  Co.,  when  they  say  that 
(lutting  water  cm  an  ejector  is  well  known.  I  remember  seeing 
an  old  fireman  very  long  ago  putting  a  wet  rag  on  an  injector 
which  would  not  start  working. 

Without  criticising  the  British  Patent  No.  157221.  I  can 
say  positively,  with  the  experience  I  have  had  with  the  Delas 
ejector,  that  it  is  quite  one  thing  to  water-jacket  the  diffuser 
and  quite  another  to  de.-ign  the  diffii.ser  correctly  to  take 
advantage  of  the  wat<T-jacketing,  and  the  combination  of  the 
diffuser  and  water-ja<ket  used  in  the  C.  M.  &  M.  Delas  ejector 
i.?  protci  tec;  very  well  by  numerous  Delas  patents. 

May  I  say,  in  conclusi()n,  that  I  have  knowledge  of  a  firm 
which  tried  to  put  water  around  its  ejector  to  improve  it,  with 
the  unforeseen  result  tliiit  there  was  a  considerable  fall  in  the 
vacuum,  and,  in  fact,  the  wnter-jacketing  was  a  considerable 
disadvantage  to  the  jet. 

To  give  the  great  stability  of  working  and  the  maximum 
efficiency  in  steara  eonsuinption  which  is  obtained  in  the  Delas 
jet,    tbe   combination  of  the   water-jacket   and   a  convergent- 


parallel  diffuser  is  es.sential,  and  it  would  be  found  by  firms 
which  experimented  on  these  lines  that  even  more  than  this 
was  necessary  to  get  the  remarkably  good  results  which  have 
been  obtained  witii  tbe  Cole,  Marchent  &  Morley  product. 


Wembley,  Sovemh,  ,   \lth,  19-22 


R.  Velnt. 


Shift  lingineers'  Salaries. 

Your  correspondent,  "Fed  up,"  talks  about  the  grievances 
of  the  '20,0tXJ-iiW  station  men;  but  what  about  the  class  A 
stations''  Last  year  there  were  over  110  class  A  and  under 
stations,  all  of  whicb  will  in  time  qualify  for  class  B.  This 
year  seven  do  so,  by  extensions,  and  everyone  from  grade  one 
tip  grade  seven  gets  au  inciea.se  of  .£30  per  annum  bv  the 
I'l.r.E.A.  .s<-hedule.  But  the  shift  engineers  by  the  same 
.seliedule  get  nothing.  It  .seems  to  me  that  all  that  the  shift 
engineers  get  is  the  increase  of  responsibility  due  to  increased 
plaut,  while  grades  one  to  seven  get  the  increase  of  jt'30,  and 
nearly  all  of  these  men  got  more  than  twice  as  much  increase 
as  the  shift  engineers  in  the  first  application  of  the  schedule. 


Xovcmbcr  nth,  192'2. 


Waiting  to  be  Rc=classifled. 


In  connection  with  the  recent  correspondence  on  the  above 
subject,  may  1  suggest  that  your  valuable  paper  is  not  the 
correct  medium  through  which  these  grievances  should,  be 
voiced?  General  meetings  of  the  B.P.E.A.,  or  the  correspon- 
dence columns  of  the  Electrical  Power  Engineer  are  the 
channels  through  which  most  good  will  accrue  to  those  with 
a  grievance. 

I  am  an  industrial  member  of  the  E.P.E.A.,  and,  as  such, 
have  received  perhaps  less  direct  benefit  than  any  shift  engi- 
neer breathing;  but  to  "  write  to  the  REViiiw  about  it  "  would 
be  just  about  as  logical  as  would  my  running  to  a  green- 
grocer's to  get  my  boots  repaired.  I  think  that  E.P.E.A. 
members  with  a  grievance  might  remember:  — 

1.  That  the  majority  of  readers  of  the  Review  are  not 
directly  ioterested  in  the  rights  or  wrongs  of  the  shift  engineer 
or  any  other  special  class  of  engineer; 

2.  I'hat  they  are  doing  the  Association,  and  themselves,  no 
g(H)d  by  making  public  grievances  which,  however  slight 
actually,  will  in  some  quarters  be  not  only  misconstrued,  but 
magnified  and  considered  evidence  of  a  lack  of  unity  and 
.strength  in  the  .Association. 

.Vt  any  rate,  shift  engineers  have  an  excellent  opportunity 
of  obtaining  redress  if  they  use  their  voting  power  judiciously 
at  the  forthcoming  committee  elections.  I  may  say,  however, 
that  though  I  attend  my  Section  general  meetings  regularly, 
I  have  not  yet  heard  any  dissatisfaction  expressed  by  any  of 
the  shift  engineers  present.  I  take  it,  therefore,  that  the 
aggrieved  ones  are  either  in  a  minority,  or  else  that  they  are 
very  backward  in  coming  forward — in  which  case  the  Asso- 
ciation is  not  to  blame,  but  only  themselves. 

Industrial. 

November  ]2tli,  1922. 


Further  to  the  letter  of  "  Welfare  " — it  is  questionable 
whether  the  E.P.E..\.  has  improved  the  lot  of  its  members 
permanently.  Some  of  them,  yes — the  majority,  no.  The 
number  of  generating  stations  multiplied  by  four  gives  us 
approximately  tbe  charge-engineer  element  in  the  kingdom. 
Compare  this  number  with  the  membership  of  the  E.P.E.A., 
and  you  will  find  it  is  a  big  percentage  (it  is,  incidentally,  the 
only  apparent  reason  for  keeping  him  bottom  dot,).  This 
large  jiercentage  claims  that  its  prospects  are  being  ruined  by 
the  provision  in  the  schedule  wlhich  states :  "  The  highest 
paid  charge  engineer  shall  be  Grade  8."  If  this  is  not  elatn- 
ming  the  door  in  the  face  of  his  prospects  as  a  charge  engi- 
neer, what  is  it? — and  why  on  earth  should  a  "  Trade  Union  " 
jiut  the  highest  paid  in  the  bottom  grade? 

The  charge  engineer,  therefore,  .says  the  E.P.E.A.  has  not 
improved  his  lot." 

In  a  large  number  of  stations.  Grade  3  is  the  next  Grade 
above  Grade  8.  If  some  Anti-Waste  candidate  or  Ratepayers' 
Protection  Association  asks,  "why,",  who  can  answer  it?  If. 
the  charge  engineer  does  not  get  a  higher  grade,  then  the 
Grade  3  man  is  booked  for  a  fall  to,  say.  Grade  5.  Where 
will  his  permanent  advantage  be?  These  two  cases  directly 
affect  more  than  half  the  membership,  and  indirectly  the  rest. 

,\s  "  \Velfare  "  .says,  there's  still  a  lot  to  <lo,  and  to  quote 
"  Fed-up,"  let's  get  on  or  get  out. 

Four  Shifts. 

\'nrPnihermh.  1922. 


T  am  pleased  to  note  that  there  arc  at  least  a  few  of  the 
shiftmen  who  can  really  see  how  the  E.P.E.A.  h.ave  left  the 
shift  engineers  little  better  off  than  pre-war.  The  question 
aiises :  What  are  the  Grade  8  men  doing  to  bring  their 
aiKinialios  prominently  before  the  N.E.C?  The  previous 
eorre.spondents  obviously  share  my  view  that  tbe  efforts  to 
secure  justice   are   both  feeble   and   deplorable.       It   is   more 
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surpriamg,  now  that  there  is  a.  new  schedule  on  the  way,  that 
there  are  no  amendments  for  improving  the  grading  of  charge 
engineers.  Yet  there  are  no  comments  from  the  hand  of 
(Shiftmen  who.  T  have  concluded,  liave  not  even  the  piucli  to 
voice  their  grievunces  before  their  own  committees.  I  feel 
fiure  that  if  the  N.E.C.  saw  that  the  men  were  in  real  earnebt 
it  would  awake  to  the  fact  lh.it  something  must  he  <ionc. 


A'l 


ihri'  IMh,  ]M1. 


Midland  Counties. 


I  .should  Uke  to  support  your  correspondent  "Fed  Up  "  m 
his  suggestion  that  reductions  of  charge  engineers'  salaries 
should  cease. 

So  far,  charge  engineers  have  only  had  the  honour  {'?)  of 
getting  everybody  else  very  fat  salaries,  while  they  themselve.'* 
have  got  ab.solutfly  nothing,  but  the  insult  of  being  degradi-d 
to  the  bottom  of  tlie  list. 

Isn't  it  time  charge  engineers  got  together  and  did  some- 
thing for  themselves;' 

I:x>Service  Man. 

November  %th,  19-2'2. 


I  offer  my  heartiest  support  to  your  correspondents  "  Fed 
Up  "  and  "  Fair  Play." 
Let  us  decidediv  get  on,  or  get  out. 

Shift  Wallah. 
November  201  It,  1922. 


Instrument  Transformers. 

"  S.M."  in  his  interesting  ai-ticle  on  insti-ument  trans- 
formers, in  your  i.ssue  of  ^iovember  lUth,  has  endeavoured 
perhaps  to  cover  too  large  a  field  for  a  single  article,  and  from 
some  of  the  data  given  it  would  appear  that  the  "  switch- 
board "  pattern  only  has  been  considered. 

For  instance,  referring  to  the  design  of  current  trans- 
I  formers,  a  "usual  "  figure  of  600  ampere  turns  is  given  for 
the  primary  winding,  but,  in  fact,  no  experienced  designer 
would  allow  less  than  1,000  for  a  transformer  to  stand  a  load 
'  of,  say,  40  volt-amperes,  even  supposing  the  core  to  be  of  the 
jointless  or  "  ring  "  tyjie,  and  from  1,200  to  1,500  primary 
■  a.t.  is  often  desirable  where  accuracy  over  a  considerable 
range  of  output  and  fre(|uency  is  required. 

This,  of  course,  somewhat  limits  the  use  of  the  "straight 
through  "  transformer,  desirable  as  its  simplicity  may  be, 
since  with  1,000  amps,  the  loss  of  accuracy  due  to  low  primary 
a.t.  hardly  justifies  their  installation,  except  for  the  operation 
of  ammeters,  and  simple  protective  devices. 

There  appears  also  to  be  a  slip  in  the  v. a.  ratings  given  for 
various  instruments ;  for  example,  the  volt-amperes  consumed 
by  the  pressure  elements  of  an  indicating  wattmeter  are  given 
as  20,  and  for  a  wattmeter  and  voltmeter,  14 — in  fact,  6  less 
than  that  of  the  wattmeter  only.  Presuming  "  indicating  "  to 
have  been  written  in  error  for  "  integrating,"  the  balance  left 
for  the  voltmeter  is  still  zero. 

Transfoi'mers  having  twin  secondaries  are  mentioned,  one 
secondary  being  used  for  indicating  in.struments  and  protective 
devices,  and  the  second  for  integrating  instruments.  This 
design,  however,  would  not  appear  to  be  very  desirable  in 
practice.  The  reason  usually  put  forward  for  adopting  such  a 
procedure  is  that  the  integrating  instrument.^  may  be  adjusted, 
repaired,  &c.,  without  the  risk  of  interfering  with  the  purely 
protective  circuits.  Since,  however,  the  total  ampere-turns  in 
the  secondary  must  always  equal  the  primary  ampere-turns 
(less  a  negligible  i^er  cent,  representing  the  magnetising  a.t.), 
any  current  which  does  not  flow  in  the  one  secondary  must 
necessarily  flow  in  the  other,  and  with  two  .similar  .secondary 
windings  the  current  in  each  will  be  inversely  proportional  to 
the  impedance  of  their  respective  circuits.  There  is  thus  no 
fundamental  difference  l>etweeii  this  design  and  the  placing 
of  two  5-ampere  instruments  in  parallel  on  a  10-ampere  secon- 
dary— obviously  an  unstable  arrangement.  Should  the  instru- 
ment on  one  side  be  removed  for  repair,  the.  i-urrent  settings 
of  tlie  protective  devices  on  the  other  will  be  effectively  lialved, 
unless  the  disused  ends  are  .short  circuited,  in  which  cas<"  the 
bulk  of  the  secondary  current  will  flow  through  the  short- 
circuited  winding,  and  but  little  through  that  feeding  the 
relay. 

This  objection  may  be  overcome  by  the  use  of  a  transformer 
.vound  with  a  single  primary  winding,  and  having  two  secon- 
daries, each  wound  on  a  .separate  core.  Such  transformer.s  are 
:Ht\ially  obtainable,  and  by  their  use  the  oforem<>ntioned  ilitti- 
rulties  may  be  avoided,  and  at  the  .same  time  the  u.se  cif 
entirely  .separate  circuits  for  the  instrument  and  the  protective 
iipnaratua  is  permissible. 

The  in.structions  given  for  mea.suring  the  phase  angle  of 
current  transformers  are  so  meagre  as  to  be  almost  unintelli- 
gible. ."Apparently  the  method  advocated  is  to  take  a  reading 
on  a  phase-shifting  transformer  with  the  secondary  wattmeter 
reading  zero,  and  again  with  the  primary  wattmeter  at  zero. 
The  necessity  of  the  former  reading  being  taken,  however,  is 
not  pointed  out,  and  in  any  case  with  a  good  tran.sformer  the* 
change  in  reading  would  be  extremely  small. 

A  more  accurate  method  is  to  set  the  phase-shifting  trans- 
former for  zero  reading  on  the  primary  and  note  the  reading 


on  the  secondary  with  a,  low  readmg  wattmeter,  ihe  latter, 
divided  by  the  voltage  us«d  to  excite  the  instrument,  gives  the 
'  out  of  phase  "  (xjmponent  of  the  secondary  current  in 
ainp-ies,  from  which  the  phase  angle  is  easily  estiinated. 


T<or  very  small  angles  the  vertical,  or  "  out  of  phase  "  com- 
ponent, may  be  taken  as  equal  to  the  phase  angle  expressed  in 
radians,  whence  (see  figure)  (9  =  (a/AX.57.:^)°,  where  t--i<e<-. 
•J  amps,  and  ii  =  out  of  phase  comp(jnent. 

Since  however,  the  volt  elements  of  the  two  wattmeters  mav 
have  themselves  shghtly  different  phase  angle.s,  extreme 
aci'unicy  cannot  be  hoped  for  with  the  apparatus  as  de.seribe.l 
by  the  author,  and  a  differential  wattmeter  is  desirable.  I 
hope  m  the  near  future  to  describe  a  .simple  vet  accurate  test- 
ing apparatus  used  by  Mes,srs.  Everett,  Edgciimbe  4  Co.  and 
constructed  on  the  differential  principle. 

Francis  E.  J.  Ockenden. 

London,  November  18th,  1922. 


Electrical  Trading  Relations. 

I  see  from  Mr.  Warrilow's  letter  and  various  reports  in  the 
Review,  that  the  Electrical  Development  .\ssociation  is  trying 
to  increase  the  demand  for  domestic  electrical  gear. 

It  .so  happens,  however,  that  in  my  journeyings  up  and  down 
the  town  the  only  sign  I  have  seen  of  its  activities  has  been 
an  impressionist  poster  of  a  falhng  chimney— displayed  in  a 
barber's  shop  window  in  Green  Lanes,  Hornsey.  I  hadn't 
time  to  stop  and  read  the  words,  but  I  presume  the  picture 
is  symbolical  of  the  E.D.A.'s  intention  of  coming  down  like 
a  thousand  bricks  on  the  discount  sharks  who  are  keeping  the 
prices  of  electrical  necessities  out  of  the  reach  of  the  majority ; 
keeping  up  the  impression  that  electricity  is  a  luxury  for  the 
rich  only.  Mr.  Warrilow  says  it  is  time  to  cry  a  bait  in  the 
scramble  between  the  manufacturer,  superfaetor,  wholesaler, 
and  retailer,  to  get  at  the  man  who  actually  uses  the  stuff. 
It  will  be  time  to  cry,  anyway,  if  we  don't  adopt  some  means 
of  cutting  out  some  of  that  "  hou.se  that  Jack  built  "  series 
of  profit-takers. 

Recently  I  spent  many  happy  hours  on  a  stand  at  an  elec- 
trical exhibition  trying  to  seU  some  really  good  electric  irons, 
well  worth  14s.,  for  a  guinea.  By  superb  salesmanship  I  got 
the  old  ladies  on  the  stand  in  dozens  ironing  their  hankies 
and  what-not,  and  cooing  and  clucking  with  delight.  Then 
with  brassy  stare  or  painful  blush,  according  as  I  felt  defiant 
or,  defenceless,  I  had  to  tell  them  the  price,  and  tliey  all 
promised  to  come  back  and  buy  one  when  they  had  had  a 
look  round.  They  are  all  still  looking  round.  The  beauty 
of  it  is  that  those  irons  could  have  been  sold  at  a  comfortable 
profit  for  14s.,  but  for  the  "  necessity  "  of  protecting  the  trade. 

More  power  to  the  E.D..\.  elbow  say  I;  the  more  chimneys 
it  drops  on  the  trade  the  better  I  shall  like  it. 


November  20t/i,  1922. 


Weary  Salesman. 


Mr.  W.  E.  Warrilow's  letter  under  the  above  heading,  which 
appeared  in  your  issue  of  the  17th  inst.,  curiously  enough  fore- 
stalled by  a  few  hours  an  important  point  touched  upon  by 
Mr.  Wallace  Attwood  in  his  address  at  the  E.D..\.  on  the  17th 
inst.,  when  he  emphasistni  the  fact  that  if  progress  is  to  be 
made  in  the  sale  of  electrical  appliances,  there  must  be  a  united 
front  of  all  those  parties  concerned  which  form  the  link 
between  the   supply  company  and  the   buying  public. 

Whilst  fully  endorsing  Mr.  Warrilow's  remaiks,  I  am  of  the 
opinion  that  there  are  equally  important  factors  to  l>e  taken 
into  consideration,  .some  even  of  more  importance  than  the  co- 
ordination of  manufacturers,  wholesalers  and  retailere.  if  real 
progress  is  to  be  made  in  the  widespread  use  of  electricity 
amongst  tlie  public.     'Ihey  are  :  — 

First,  and  most  imixM  tant,  the  necessity  of  supplying  electri- 
city at  a  figure  competitive  wirli  gas. 

Secondly,  the  eilucating  of  architects  on  the  necessity  of 
designing  and  equipping  all  new  buildings  in  such  a  manner 
that  tJiey  can  be  readily  adjusted  with  every  form  of 
electric  lalxnir-saving  domestic  appliances.  The  ri.sing  genera- 
tion of  architects  has  to  be  convinced  that  the  day  of  the 
oivii  grate  and  the  coal  kitchener  is  passed. 

Thirdly,  the  .sale  to  the  public  of  all  electrical  appliances  of 
the  kind  where  sjxH-ial  technical  knowledge  is  required  to  over- 
come the  prejudices  of  old-fashioned  methods  and  to  obtain 
the  best  result*  from  the  use  of  such  appliances  should  be  left 
mainly  in  the  hands  of  manufacturers  or  their  agents,  until 
such  future  time  when  there  will  undoubtedly  exist  a  recog- 
nised "  Official  Eeai.sfration  of  Contractors,"  consisting  of  men 
who  possess  a  good  standard  of  technical  knowledge  and  prac- 
tical experience  of  all  matters  relating  to  their  profc&si<>n. 
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Being  myself  lormecied  with  a  firm  of  contractors,  I  feel 
better  qualified  to  ventilate  my  views  under  heading  three  in 
preference  to  those  under  one  and  two. 

Item  one  is  forcibl\-  endorsed  by  Mr.  Hugo  Hirst,  the  chair- 
man of  the  General  Electric  Co.,  Ltd.,  in  his  remarks  on  p.  697 
of  your  Jubilee  issue  of  the  17th  inst. 

Item  two  IS  a  subject  which,  in  my  opinion,  can  be  best 
tackled  by  a  joint  workmg  committee  of  representative  mem- 
bers of  the  electrical  industry  and  members  of  the  various 
architects'  associations. 

Electric  lighting,  and  all  that  appertains  to  it,  is  that  branch 
of  the  electrical  industry  about  which  the  general  contractor 
possesses  an  intimate  knowledge,  undoubtedly  from  the  fact 
ihat  it  is  the  branch  which  haw  been  longest  in  existence  and 
most  developed. 

Therefore,  1  .s;iy.  the  luajiiifaitiirer  should  leave  this  field 
wholly  in  the  hands  of  the  contractor,  who  is  well  aljle  to 
tackle  all  problems  connected  therewith.  By  this  suggestion 
1  mean  that  no  manufacturer  or  wholesaler  should  supply  any 
installation  materials  of  any  nature  whatsoever,  including 
tittiugs  or  lamps,  direct  to  the  ust>r,  whoever  he  may  be. 

On  the  other  hand,  1  am  of  the  opinion  that  the  time  is  not 
yet  ripe  for  all  contnictors  to  claim  the  right  to  have  the  whole 
field  for  the  sale  o!  cooking,  watei-lieating.  and  other  specialised 


appliances  where  it  is  a  matter  of  installing  the  same  on  a 
large  scale,  with  the  certainty  of  obtaining  satisfactory  results. 
Surely  manufacturers'  representatives  with  their  specialised 
technical  knowledge  of  the  appliances  they  are  handling  are 
in  a  better  position  to  tackle  problems  of  this  kind  than  the 
average  contractor  who  in  the  majority  of  cases  has  had  little 
practical  exjierience  in  deahng  with  these  matters. 

Enormous  damage  has  been  done  in  the  past  in  attempts  to 
popularise  domestic  electrical  appliances  through  the  ignor- 
ance of  unqualified  salesmen. 

I  am  confident  that  in  time  to  come,  when  electricity  can  be 
supplied  m  all  great  industrial  centres  at  a  reasonable  rate, 
the  spade  work  of  the  manufacturers  will  reap  an  enormous 
harvest  for  the  genuine  contractor,  and  the  time  will  then 
come  when  he  will  be  justified  in  making  the  .same  demand  to 
the  manufuctureis  regarding  the  supply  of  cooking  and  other 
apparatus  as  he  rightly  does  at  the  present  time  in  connection 
with  electric  light  suppUes. 

It  luay  be  that  this  letter  will  raise  a  certain  amount  of  in- 
dignation amongst  my  coyxfrcrcs,  but  in  spite  of  this  I  feel  it 
incumbent  uiwn  me  in  the  interests  of  the  electrical  industry 
.■IS  a   whole  to  state  niv  opinion. 

H.  F.  Simon,  A.M.I.E.B. 

London,  y,>niHl>rr-l\si.  l!>i'i. 


BUSINESS    NOTES. 


Bankruptcy  Proceedings.— W.  Bennett,  electrical  contrac- 
tor. Back  bituell  Street,  Derby.— Ti-ustee,  Mr.  E.  W. 
Humphreys,  Otficial  Receiver,  4,  Castle  Place,  Nottingham; 
released  November  9th.  ... 

E.  E.  M.4THERS,  electrical  engineer,  10c,  High  Street,  Don- 
caster. — Trustee,  -Mr.  L.  J.  Clegg,  Official  Receiver,  14,  Eig- 
tree  Lane,   Sheffield,  released   November  14tli. 

\V.  HuEWORTH  &.  A.  A.  ^^^^TMOUGH  (Hurworth,  Watmough 
and  Co.),  electrical  engineers,  41,  Town  Street,  Hor.sforth, 
and  1,  Back  James  Street,  Harrogate. — Last  day  for  proofs 
for  dividend,  December  4th.  Trustee  :  Mr.  H.  0.  Bowling. 
Official  Receiver,  24,  Bond  Street,  Leeds. 

G.  M.  H.4LLETT,  electrical  engineer,  7,  King  Street,  Erome. — 
Krst  and  final  dividend  of  Is.  'ijd.  in  the  Jt,  payable  Novem- 
ber "iSth,  at  18,  Nicholas  Street,  Bristol. 

h\  J.  Maitland  (P.  J.  Maitland  &  Co.),  electrical  engineer, 
Albion  Yard,  MiJlgate,  Wigan.— First  "and  final  dividend  of 
'J&.  2id.  in  the  £,  payable  November  24th,  at  the  Official  Re- 
ceiver's offices,  11,  Dale  Street,  Liverpool. 

BuSFiELD  &  Co.  (a  firm),  electrical  engineers,  late  of  215, 
Padiham  Road,  Bm-nley. — Receiving  order  made  November 
9th  on  creditor's  petition. 

P.  L.  Perrin,  electrical  engineer,  57,  Wellingborough 
Road,  and  5,  College  Street,  Northampton. — Receiving  order 
made  November  10th  on  debtor's  own  petition.  First  meet- 
ing, November  30th,  at  the  Official  Receiver's  office,  Nor- 
thampton; public  examination,  December  5th,  at  the  County 
HaU,   Northampton. 

W.  Ford  (Redditch  Electrical  Accessories  Co.),  electrician. 
Central  Chambers,  Unicom  Hill,  Redditch.— First  meeting 
November  23rd,  at  the  Official  Receiver's  office,  Birmingham. 
Public  examination  December  11th,  at  the  Court  House,  Bir- 
mingham. 

J.  R.  GouGH,  electrician,  late  of  the  "  Aberdeen,"  Scar- 
borough.—ilrst  meeting  November  23rd,  at  the  Official 
Receiver's  office,  Scarborough.  Pubhc  examination,  December 
19th,  at  the  Court  House,  Scarborough. 

H.  M.  WoLLMA.N',  electrical  factor,  of  Greasboro  Road,  Park- 
gate,  Rotherham. — ^Trustee,  Mr.  L.  J.  Clegg,  Official  Receiver, 
14,  Figtree  Lane,  Sheffield,  released  November  13th. 

Frank  Porter,  electrical  engineer,  17,  (ioldhawk  Road,  Shep- 
herd's Bu.sh,  London.— Tliis  debtor  attended  on  Tuesday  before 
-Mr.  Keiiistrar  Mellor  at  the  London  Bankruptcy  Court  for 
public  examination  upon  accounts  .showing  liabilities  .i,'7fi*;. 
against  assets  valued  at  ^220.  Replying  to  Mr.  Ariiistrong, 
.\s.sistant  Official  Receiver,  the  debtor  stated  th.at  in  August. 
J921,  he  and  another  per.son,  who  provided  the  only  capital  of 
i'40,  commenced  bu.sine.ss  at  the  above  address  uniler  the  style 
of  "  J'orter  &  Simpson."  The  j)artner,ship  wa.s  dissolved  in 
October,  1921,  and  witness  continued  the  business  alone  until 
last  July  when,  beinu  pressed  by  creditors,  he  filed  his  petition. 
Ijack  of  capital  and  business  experience  brought  about  the 
failure,    'llie  examination  was  concluded. 

Company  Liquidations. — The  Youk.shire  Incandescent 
Electric  Lamp  Co.,  Ltd.— The  Receiver  (Mr.  J.  A.  Couper, 
of  Leeds)  Ifas  issued  a  statement  in  regard  to  this  matter. 
He  says  that  every  endeavour  has  been  made  to  reconstruct 
the  company  on  such  a  basis  as  would  enable  a  substantial 
payment  to  be  made  to  the  creditors.  The  debenture  holders 
have  given  every  assistance,  but  the  affairs  of  the  company 
are  so  much  embarrassed  that  their  endeavours  have  not  met 
with  success.  As  the  desired  arrangement  could  not  be 
lirought  about,  the  first  mortgage  debenture  holders  have 
appointed  him  as  Receiver  on  their  Ix^half,  and  he  is  now 
forced  to  realise  the  assets.  Tt  is  apparent  that  they  are  not 
sufficient  to  realise  a  sum  which  will  result  in  a  payment  of 


'.iOs.  in  the  £  to  the  holders  of  the  second  mortgage  debentures 
after  the  claims  of  the  preferential  creditors  and  the  fii'st  mort- 
gage debenture  holders  have  been  met  in  full.  As  the  second 
mortgage  debenture  holders,  for  whom  he  is  also  iicting,  can- 
not possibly  receive  payment  in  full,  there  will  be 
no  available  funds  for  the  ordinary  creditors  of  the  company. 
The  statement  of  affairs  shows  as  follows  :  Preferential  credi- 
tors, £1,371;  fir.st  mortgage  debentures,  f  5,200;  interest  to 
date,  J;330;  second  mortgage  debentures,  ±'3,000;  interest  to 
date,  ;£200;  estimated  available  funds  (subject  to  expenses  of 
reaUsation),  j£l,653;  estimated  deficiency  on  second  mortgage 
debentures,  £\,bil ;  .sundry  creditors  (including  London 
Countv  &  Westminster  &  Parr's  Bank,  Ltd.,  which  is  guaran- 
teed by  the  directors,  £7,975),  £16,200;  contributories,  ±'2,()ai; 
<'stimated  deficiency,  .£19,746.  Cash  in  hand  stands  at  £6; 
bills  receivable,  £123;  sundry  debtors  (as  per  the  books, 
£2,163),  e.stimated  to  realise  £1,300;  expense  debtors,  £130; 
.stock-in-trade  (£2,402),  expected  to  realise  £2,300;  plant  and 
machinery  (£3,304),  expected  to  realise  £2,200;  Gluhfaden- 
fabrik,  Switzerland,  deposit,  £iOO;  Belle  Vue  Glass  Woi'ks 
(buildings)  (£4,687),  expected  to  i-ealise  £2,.500;  plant  (.£3(X1), 
expected  to  realise  £125;  patents  and  goodwill,  £9(X);  total  as 
lier  company's  books,  £14,111,  estimated  to  realise  £8.554. 

Swift  Electrical  Co.,  Ltd.,  6,  Cork  Street,  Old  Bond 
Street,  W. — The  report  of  Mr.  J.  Barwick  Thompson,  Official 
Receiver  and  Liquidator  of  this  company,  has  been  iss  led  to 
the  creditors  and  shareholders.  The  accounts  filed  under  the 
liquidation  show  liabihties  of  £2,745,  assets  valued  at  £1,066, 
and  a  deficiency  of  £2,479  with  regard  to  contributories.  The 
winding-up  order  was  made  last  April  on  a  creditor's  petition. 
Tlie  company  was  registered  as  a  private  company  in  October, 
1919,  with  a  nominal  <-apital  of  £3,00O  in  £1  shares,  and  was 
formed  for  the  purpose  of  trading  as  electrical  engineers,  and 
manufacturing  and  dealing  in  electrical  accessories.  The 
whole  of  the  800  issued  shares  were  taken  by  the  directors  for 
casli.  No  established  business  was  acquired,  but  Mr.  John 
Henry  Butler  (who,  with  Messrs.  Leonard  John  Evans  and 
Henry  Edward  I^eigh)  promoted  the  company,  states  that  Lis 
co-promoters  were  experienced  in  the  electrical  trade,  and 
were  in  a  position  to  introduce  customers  to  the  company. 
Towards  the  end  (jf  1920  the  company  was  in  need  of  financial 
assistance,  and  on  October  18th,  1921,  a  debenture  for  £800 
was  issued  to  Mr.  Butler  to  isecure  an  advance  of  that  amount. 
In  .lanuary  last  a  Receiver  was  appointed,  who  had  realised 
the  estate  and  paid  off  the  delj*'nture  bond  and  interest.  The 
unrealised  as.sets  consist  of  Ixjok  debts,  most  of  which  appear 
to  l)e  bad.  The  failure  of  the  company  is  attributed  to  the 
fall  in  demand  for  electrical  accejisqries.  in  consequence  of 
which  the  stock  had  to  be  sold  at  a  lo.ss. 

Globe  Supplie.s  (Electrioai,),  I,td.— Winding  up  voluntarily. 
Liquidator,  Mr.  E.  Russell,  69,  Milton  Street,  E.C. 

Modern  Electrical  Supply  Co.,  Ltd.— A  meeting  of  credi- 
tors was  called  for  November  22nd.  Particulars  of  claims 
.should  be  .sent  to  the  liquidator  (Mr.  R.  Stephens),  31,  Lom- 
bard Street,  E.G.,  by  November  25th. 

Standard  Electric  Sign  Co.,  Ltd. — A  i)etition  for  the  wind- 
ing-up has  been  presented  to  the  High  Court  by  Mr.  H.  J. 
Davis,  9,  Winter  Avenue,  Thorpe  Bay,  a  creditor,  and  will 
be  heard  in  London  on  November  28th. 

Saxbv  k  Parmer,  Ltd. — Winding  up  voluntarilv.  Liqui- 
dator, Mr.  R.  Payne,  82,  York  Road,  Kings  Cross,  N.l.  Meet- 
ing of  creditors,  December  4th.  Particulars  of  claims  to  the 
Liquidator  by  December  .30th.  All  debts  and  habilities  will 
be  paid  in  full  in  due  course. 

Trouohton  &  SIMMS,  Ltd.— Winding  up  voluntarily. 
Liquidator:  Mr.  R.  M.  Peat,  11,  Ironmonger  Jjane,  E.G. 
Meeting  of  creditors,  November  29th.  Particulars  of  claims 
to  be  sent  to  the  Liquidator  by  January  7th. 
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Dissolutions  of  Partnersltip. — Cla-mebtt  &  Jones,  Man- 
chester.— The  notice  appearing  in  our  last  i.ssue  was  incorrect 
in  one  particular.  It  should  have  read  that  claims  were  to 
be  sent  to  Mr.  Williams  (not  that  debts  would  lie  attended 
to  by  him).  Mr.  Williams  is  the  accountant,  but  the  debts 
have  been  attended  to  by  the  late  partners.  Mr.  R.  H. 
Clampett  is  continuing  business  as  usual  at  l.Sa.  Paton  Street, 
Piccadilly,  Manchester,  while  Mr.  E.  M.  Jones  is  al.so  carrying 
on  business  at  Pigeon  Street,  Manchester. 

Bright  &  Cox,  builders  and  electrical  engineers,  Elnidale 
Road,  Palmers  (Ireen.— Mr.  W.  R.  Bright  and  Mr.  S.  D.  Cox 
have  dissolved  partnership.     Mr.  Cox  will  attend  to  debts. 

Trade  Announcements.— The  bu.siness  of  Webstkk  &  Sons, 
electrical  engineers,  of  Folkestone,  has  been  transferred  to 
Mr.  J.  Cross,  of  '20,  Cheriton  Road,  Folkestone. 

Mr.  T.  E.  M.\ggs  has  retired  from  the  firm  of  Maggs  and 
Gordon,  electriciaxis,  of  Houghton-Le-Spring,  and  the  business 
will  be  cimtinued  by  Mr.  Alexander  Gordon. 

The  London  address  of  Messrs.  Arthur  Lee  &  Suns.  liTD. 
(Shetfiold)  ha,.^  been_  transferred  to  40-43.  Norfolk  Street, 
Strand,  W.C.'2.  Telegrams :  "  Trubrite,  Estrand,  London." 
Telephone  :  Central  6943. 

The  Electrical  Supplies  (Liverpool),  Ltd.,  of  Liverpool, 
have  appointed  Mr.  G.  E.  Goulborn.  40,  Fairfield  Avenue, 
Victoria  Park.  Canton,  Cardiff,  as  their  agent  and  representa- 
tive for  South  Wales  District.  Mr.  G.  R.  Croskell,  22, 
Eccleston  Street.  Wigan.  has  been  appointed  representative  for 
Manchester.  Wigan,  and  Bolton,  itc. 

Mr.  -A..  Whittaker  wants  electrical  catalogues  at  3,  Manor 
Road,  Folkestone.  whei"e  he  is  commencing  bu.siness. 

Catalogues  and  Lists. — ^Thk  Dowsing  Radiant  Heat  Co.. 
Ltd..  Boflo  Lane.  Acton.  W.3. — .\n  illustrated  mailing  card 
showing  a  selection  of  electrical  appliances,  including  fires, 
small  cookers,  irons,  kettles,  &c. 

The  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway. 
W.C.2. — Leaflet  No.  X2858,  giving  reduced  catalogue  prices  of 
automatic  circuit  breakers. 

Westinghousb  Electric  &  Manufacturing  Co.,  East  Pitts- 
burgh (Pa.),  U.S.-\. — Three  illusti'ated  pamphlets  describing 
respectively  electrical  equipment  for  mine  pumps  (motors  ami 
controllers)  safety  switchboards  with  closed  fronts,  and  auto- 
matic voltage  regulators  for  a.c.  generators. 

Messrs.  Siemens  Bros.  &  Co.,  Ltd..  Woolwich,  S.E.18.— .\ 
fully-illustrated  catalogue  (120  pp.)  of  telephones  and  telephone 
accessories  of  every  de.scription.  A  number  of  views  of  actual 
installations  appear,  and  an  index  to  the  catalogue  is  appended. 
The  Enterprise  Mandf.actdring  Co..  Ltd.,  Electric  House, 
Grape  Street,  Shaftesbnry  Avenue,  W.C.2.— A  net  trade  price- 
list)  of  cables,  conduits,  switches,  cOt-outs,  lampholders,  fans, 
and  other  electrical  accessories  and  appliances. 

The  Imperial  Engineering  Co.,  56,  Darlington  Street, 
Wolverhampton.— .A.n  illustrated  price  list  of  boiling  rings, 
fires,  water-heaters,  and  toasters. 

The  Hotpoint  Electric  .Appliance  Co..  TjTD.,  21.  Berners 
Street,  Oxford  Street,  W.I.— .\n  illustrated  and  priced  pamph- 
let setting  out  special  terms  for  salesmen  and  others  in  pur- 
chasing "  Palco  "  5280  cookers. 

QuiCKWAYS.  30,  City  Road,  E.C.L— A  pamphlet  advertising 
"  Argentum."  a  silver-plating  preparation. 

Messrs.  Shenton  &  Co.,  Ltd..  68  and  69,  Shoe  Lane,  E.G. 4. 
—\  fully-illustrated  and  priced  catalogue  of  "  Supreme  ' 
electrical  novelties,  including  pocket  and  torch  knnps,  light- 
ing fittings,  miniature  motors  and  dynamos,  steam  engines, 
<Sx. 

Messrs.  A.  Verey  &  Co.,  Ltd..  27.  Buckinghimi  Gate,  Vic- 
toria Street,  S.W.I. — List  No.  Ufl,  a  comprehen.sive  pricx-d 
catalogue  of  electrical  materials  and  accessoi-ies. 

The  Cable  Accessories  Co..  I/td.,  Britannia  Works.  Tividale, 
Tipton,  Staffs.— List  of  reduced  prices  of  .switch  and  fuse  gear, 
and  two  pamphlets  dealing  with  domestic  appliances. 

Electrical  Conddfis,  Ltd.,  Anchor  Works.  Birch  Street, 
Walsall. — -A  net  price  li.st  of  conduit  and  conduit  fittings, 
tumbler  switches,  lampholders,  lighting  fittings,  &c. 

The  Skefco  Ball  Bearing  Co.,  Ltd.,  Luton,  Beds.— .An 
ilnidged  catalogue  of  Ix'arings  of  all  types.    Fully  priced. 

Ironclad  Switchgear  Co.,  Ltd.,  23,  Queeu  .Anne's  Gate. 
b.W.l. — .A  mailing  card  advertising  the  firm's  switchgear. 

For  Sale. — .Messrs.  H.  Butcher  &  Co.  have  been  instructed 
by  Messrs.  Edwardes  Bros.,  of  20,  Blackfriars  Road,  owing  to 
re-arrangement  of  partnership,  to  sell  by  auction,  on  Decem- 
ber 7th  and  Sth,  at  21.  Upper  Ground  Street,  S.E..  the  stock- 
in-trade  of  new  electrical  accessories,  cable,  .switchgear,  &c. 
By  direction  of  the  Disposal  Board,  Messrs.  Bruton.  Knowles 
and  Co.  will  sell  by  auction  at  H.M.  Filling  Factory,  Hereford, 
on  December  .5th  and  6th.  engineers'  plant,  railway  rolling 
stock  and  material,  &c.,  and  on  December  14tb  and  loth,  elec- 
trical plant,  new  electrical  stores,  fittings,  &c.  (See  our 
advertisement  pages  to-day.) 

The  Warrington  Exhibition. — Mr.  Harry  Rogers,  of  Friar- 
gate,  Warrington,  has  sent  u.s  a  photograph  of  the  stand  held 
by  him  in  the  vecent  electrical  exhibition  at  Wan-ington.  Tho 
display  was  of  a  comprehensive  nature,  including  all  kinds  of 
electrical  heating,  cooking,  lighting,  and  labour-saving  appli- 
ances. 

Electric  'Welders  for  the  United  States. — Some  surprise 
has  been  created  in  Norwa\'  by  the  publication  of  advertise- 
ment* by  an  American  firm  inviting  application!  from  electric 


welders  who  would  be  wilUnfc'  tx  pro<.«ed  to  the  I  mieJ  Statet. 
One  i:orrespondent  of  the  Norwegian  newspaper  states  that 
it  is  regrettable  for  an  attempt  to  be  made  to  deprive  Norwe- 
gian industry  of  some  of  its  trained  men,  while  another,  repre- 
.^nting  a  native  welding  company,  states  that  ini^tead  of 
there  being  a  scarcity  of  welders  in  the  United  States,  there 
ehould  be  a  superabundance  of   theiu   at   present. 

The  A. E.G. — .^t  the  recent  annual  meeting  of  the  .A. E.G., 
in  Berlin,  an  attempt  was  made  by  various  shareholders  to 
obtain  an  increase  in  the  rate  of  dividend  to  4"^  per  cent. 
at  the  expense  of  the  works'  maintenance  fund.  In  refusing 
t<>  entertain  the  suggestion,  it  was  pointed  out,  on  behalf  of 
the  board,  that  there  were  constant  re<mirementa  in  the 
direction  of  the  replacement  of  plant  and  machinery  in  the 
electrical  manufacturing  industry,  and  that  therefore  the 
amount  set  aside  for  depreciation  ought  to  be  kept  on  the  pre- 
war gold  basis  level.  But  that  was  inilK>ssible,  and  it  could 
be  understood  that  many  works  had  anxieties  in  consequence 
of  gradually  consuming  their  substance,  which  would  later 
on  lead  to  difficulties  in  the  replacement  of  machinery  and 
buildings.  In  the  ca.se  of  the  .A. E.G.,  however,  the  situation 
was  somewhat  different;  the  company's  profits  were  de- 
rived from  so  many  sources  that  it  would  probably  always  bo 
able  at  once  to  write  off  its  capital  exi^eudituro  on  new 
machinery  and  plant.  Nevertheless,  the  sum  of  400  million 
marks  proposed  to  be  placed  to  the  works'  maintenance  fund 
was  the  smallest  amount  with  which  the  directors  could  be 
satisfied.  After  the  approval  of  the  accounts  and  rate  of  divi- 
dend, sanction  was  given  to  the  issue  of  new  ordinary  shares 
for  300  million  marks.  .A  noteworthy  event  was  the  election 
to  tho  board  of  representatives  of  the  Phoenix  Steel  Go.  and 
the  steel  merchant  firm  of  tltto  Wolff,  of  Cologne. 

.According  to  a  F^erlin  "Exchange  "  telegraph  di.spatch,  the 
great  Electro-Metal  Trust,  founded  in  October  by  Otto  Wolff. 
of  Cologne,  has  effected  a  partial  fusion  with  the  .A. E.G.  It 
is  stated  that  the  new  trust  rivals  in  magnitude  Stinnes's  elec- 
tro-metal concern,   but  is  less  closely  united. 

Insurance  by  Industry. — Mr.  Bonar  Law's  statement  that 
he  hoped  to  see  further  progress  in  the  maintenance  of 
unemployed  by  the  various  industries  has  aroused  consider- 
able interest  in  bu.siness  circles,  says  The  Times.  Inquiries 
among  prominent  manufacturers  showed  that  there  was 
general  agreement  with  the  principle,  but  the  large  number 
of  unemployed  in  certain  industries  would  make  it  impossible 
for  these  to  carry  the  burden  without  State  assistance.  It 
is  recognised  that  insurance  by  industry  would  have  a  steady 
ing  influence  on  the  workers,  who  would  be  reUeved  of  the 
fear  of  unemployment.  The  Federation  of  British  Industries 
proposes  to  issue  a  report  on  the  subject  shortly. 

New  Business  Premises. — The  Enterprise  Manumctoring 
Co.,  Ltd..  recently  moved  from  its  premises  in  Bishopsgate  to 
much  larger  and  more  central  quarters  at  Grape  Street,  Shaftes- 
buiy  Avenue,  W.C.2.  The  new  "  location  "  consists  of  five 
lloors,  each  of  which  is  devoted  to  a  particular  branch  of  the 
firm's  business.  The  principal  occupation  of  the  firm  is  the 
production  of  exhaust  fans.  The  company  also  acts  as  agent 
for  the  Vincent  Switchgear  Manufacturing  Co.,  Ltd.,  the 
Stearn  Electric  Lamp  Co.,  Ltd.,  Messrs.  Barton  &  Son.  (con- 
duit and  fittings),  and  Messrs.  S.  Hodgson  &  Co.  (motors  and 
dynamos),  and  examples  of  the  products  of  these  firms  are 
exhibited  in  the  .showroom.s.  The  store  rooins  are  fully  stocked 
with  electrical  material,  accessories  and  appliances,  and  in- 
cluded in  these  is  a  consignment  of  fans  for  the  192;?  season. 

Messrs.  Falconar,  Cross  it  Co.  liavo  recently  completed 
extensive  alterations  at  their  premises,  7  \-  9,  Ridley  Place. 
Newca.stle-on-Tyne,  where  they  carry  cm  business  as  electrical 
contractors,  specialising  in  the  equipment  of  ships,  factories, 
town  and  country  houses,  and  other  buildings,  as  well  as  re- 
pair work  and  electrical  supplies  of  all  kinds.  .\  few  months 
ago  a  new  department  of  the  business  was  organised  to  deal 
solely  with  the  supply  and  repair  of  electrical  equipment  for 
motor  cars.  .Ample  facilities  are  provided  for  the  repair,  re- 
plating  and  recharging  of  all  types  of  batteries,  and  for  the 
fitting,  repair'  and  adju.stnient  of  dynamos,  starters,  and  other 
electrical  accessories  used  on  cars.  .V  haudsome  new  front  ha.s 
lieeu  erected,  with  a.  window  about  40  ft.  long,  for  the  displa\- 
of  goods ;  the  show  room  on  the  ground  floor  is  fitted  witli  a 
selection  of  fittings,  domestic  appliances,  A-c,  all  connected  up 
for  demonstration,  and  adjoining  this  are  the  genera!  and 
works  offices,  which  overlook  the  store  and  garage :  other 
olfices  and  stores  are  located  on  the  upper  floors.  Separate 
entrances  from  Vine  lAine  at  the  rear  give  access  to  the  stores 
and  workshops,  and  also  to  a  garage  which  will  house  four  or 
five  cars  on  which  electrical  equipment  is  being  repaired  or 
in.stalled. 

Electrical  Christmas  Gilts. — .A  recent  issue  of  the  Toronto 
Electrical  News  shows  that  the  Canadian  electrical  appliance 
manufacturers  and  dealers  are  fully  alive  to  the  possibilities 
of  increased  sales  during  the  Christmas  season.  Several  pages 
are  devoted  to  the  subject,  and  a  wide  range  of  possible 
electrical  presents  is  illustrated.  .A  list  of  more  than  loO  appli- 
ances and  accessories  is  given,  and  the.se  are  classified  under 
the  following  heads ;—"  General  Servants  in  the  Home"; 
•■  Mostly  for  the  Young  People":  "Radio  .Accessorit^s  " ; 
"  Electric  Conveniences  and  Luxuries.  "  "  Invalid  and  Sick- 
room Comforts";  and"  Electric  Automobile  Fittings."  The 
most  striking  feature  of  electrical  gifts  is  that,  like  any  other 
gift,  thev  are  obtainable  at  prices  to  suit  everybody. 
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Book  Notices. — "  The  King's  Engineer,"  No.  1,  April, 
1922  (28  pp.).  London  :  King  s  College  Engineering  Society, 
ftioe  2s.  tid. — Tnis  is  the  first  number  of  a  journal  ^^hich  is  to 
be  published  annually  l>y  the  Kiig's  College  Engineering 
Society  and  the  jtogineering  Branch  of  the  King's  College  Old 
Students'  .Association.  It  is  interesting  to  note  that  the  Engi- 
neering Society  was  founded  in  1847.  the  75th  anniversarj' 
address  (which  is  reproduced  in  the  journal)  having  been 
delivered  in  February  last.  .■Vrtioles  contained  in  this  issue  in- 
clude '  ■  -Administration  '  as  a  Qualification  for  Engineers." 
Iiy  Brig-Gen.  il-  Mowat;  "Improving  Two-Stroke  Internal 
Combustion  Engines,"  by  Mr.  K.  C.  Wallace;  "  Prospects  in 
Branches  of  the  Profession."  l)v  Mr.  C.  II.  Wordingham, 
C.B.E. ;  and  "  The  Sladen  Valley  Waterworks,"  by  Mr.  H.  J' . 
Cohnan  (abstract).  In  addition,  there  are  numerous  notes 
dealing  with  social  functions,  other  institutions,  and  matters 
of  interest  to  old  students. 

■' Motor  HeadUghts  "  (39  pp.).  Cambridge:  The  Univer- 
sity Press.  Price  2s.  6d.  net. — This  is  a  series  of  fourteen 
papers,  reprinted  from  the  Transactions  of  the  Optical  Society, 
dealing  with  improved  designs  of  motor  headlights  to  minimise 
dazzle,  and  de.scribing  devices  which  may  be  applied  to  exist- 
ing types  of  lamps. 

"  La  Force  Motrice  Electrique  dans  I'lndustrie,"  by  E. 
Marec;  pp.  viii+613,  541  figs.;  price  5.5  fr.  "  La  Radio  Telc- 
phouie."  hv  C.  Toche;  pp.  4-1-98,  44  figs.;  price  10  fr.  Paris  ; 
Gauthier-Villars  et  Cie. 

"  Lubrication  and  Lubricants,"  by  .).  H.  Hyde;  pp.  x-1-114, 
37  figs.;  price  2s.  txl.  net.  "  Incandescent  Lighting,"  by  S.  I. 
Levy;  pp.  x-fl29,  figs.  22;  price  3s.  net.  London:  Sir  Isaac 
Pitman  A-  Sons.  Ltd. 

"  Electrical  Transients,"  by  C.  E.  Magnusson,  A.  Kalin,  and 
J.  R.  Tolmie.  Pp.  viii4-193;  figs.  161.  London  :  McGraw-Hill 
Publishing  Co.,  Ltd.     Price  12s.  (id.  net. 

■■  Where  to  Buy  Everything  Electrical  "  (104  pp.).  London  : 
S.  Davis  &  Co.  "  Price  2s.  6d.  post  free.  October,  1922, 
edition. 

Messrs.  Constable  &  Co.,  Ltd.,  have  sent  us  their  November 
list  of  new  and  forthcoming  books,  including  several  of  a 
technical  nature. 

"  M.  &  C.  Machine  Mining,"  November.  Glasgow:  Mavor 
and  Coulson,  Ltd. — One  article  in  this  issue  describes  the 
linking-up  of  two  collieries  by  raacliine  mining.  There  is 
also  a  letter  from  a  German  engineer  regarding  machine 
mining  in  his  country,  and  a  description  of  the  firm's  3-phase 
chain  coal-cutter. 

Small  Lighting  Plant  Contracts. — Messrs.  Truslove  and 
Co..  Colche.ster.  have  recently  received  an  order  for  a  4-5-kW 
'■  Truslove  "  lighting  set  and  a  complete  lighting  installation 
for  AyUhaiii  Inion,  Norfolk.  Another  set,  together  with  a 
lighting  installation,  is  being  put  into  the  Earl  of  Warwick's 
residence  at  Beer,  South  Devon. 

Unemployment. — The  number  of  persons  on  Novem- 
ber I3th  recorded  on  the  five  registers  of  the  Employment 
Exchanges  in  Great  Britain  as  wholly  unemployed  was 
1,3'77,100.  This  was  10,326  more  than  in  the  preceding  week. 
and  446,633  fewer  than  the  figure  recorded  at  the  beginning  of 
last  January. 

The  number  working  short-time  and  drawing  benefit  for  in- 
tervals of  unemployment  was  .50.200  (in  November  13th,  as 
compared  with  49,631  on  November  lith,  and  934,786  on  .lulv 
Ist,  1921.— nc  Times. 

E.D.A.  Activities. — The  Electrical  Development  .Associa- 
tion has  publi.shed  a  nuinlwr  of  new  and  reprinted  pamphlets 
dealing  with  many  pha.ses  of  the  use  of  electricity.  .All  of 
these  are  writl<>ii  in  dear  vigorous  language,  prcsi'uling  tin' 
case  for  electricity  in  a  very  telling  manner,  and  the  illustra- 
'  tions  are  equally  attractive.  The  E.n.A.  is  not  content  to  say 
that  electricity  i.>;  "  the  thing."  but  gives  rea,-ons~econonj]c 
jnd  hygienic-  why  elertricity  .should  he  uf*d  in  all  depart- 
ments of  life. 

Tlie  Britisll  Industries  Fair. — The  preliminary  arrange- 
ments for  the  booking  of  space  and  stands  at  the  British  In- 
dustries Fair  (Birmingham)  for  the  J923  Fair,  to  be  held  from 
February  19th  to  March  2nd,  are  rapidly  nearing  completion. 
British  manufacturers  have  flocked  very  readily  to  assist  by 
their  active  support  in  making  the  1923  Fair  bigger  and  better 
than  any  of  its  predecessors,  and  it  is  anticipated  that  a  very 
much  larger  number  of  Home.  Colonial  and  foreign  buyers  will 
Im"  in  attendance  at  Castle  Broniwich  during  the  period  of  the 
Fair  than  on  any  previous  occasion.  The  structural  alttviitions 
that  will  make  the  permanent  buildings  of  the  Ca.stle  Brom- 
wich  Aerrxlroinf-  the  Inrgest  exhibition  hall  in  the  country  are 
prfM-eeding,  anil  will  Ije  quite  coniplet^'d  by  next  February. 
'Ilie  Council  of  the  Fair  is  j)repared  to  consider  a  few  more 
:ipplication«  for  space.  Tliese  shoulfl  be  sent  to  the  General 
Manager,  British  Industries  Fuir.  Chamber  of  Commerce,  Bir- 
mingham, who  can  deal  .•.  ith  any  other  inquiries  regarding  the 
Birmingham  Fair. 

Chinese  Note. — The  Tun^  Lee  Electric  Light  Co.,  Ltd., 
in  Chekiang.  has  applied  for  licences  of  trade  to  the  Ministry 
of  Communications,  and  the  r^qnept  has  been  granted. 

Social. — On  November  17ih  the  annual  dance  of  the 
Piiisley  Electricity  Deprirttnent  was  held  at  the  Town  Hall. 
There  was  a  large  compaifv  :iriH  the  hall  was  illuminated  by 
means  of  flood  lights. 


Tlie  Electrification  of  Russia. — The  Scientific  Technical 
Department  of  the  Russian  Council  of  Economy  in  Berlin  is 
reported  to  be  publishing  in  Russian  a  technical  economic 
journal  at  No.  11,  Lietzenburger  Strasse,  Berlin,  15.  Thu.^ 
journal  is  said  to  deal  with  many  imiiortant  problems,  in- 
cluding the  electrification  of  Russia.  .A  recent  issue  contained 
articles  by  Professors  Chatalin  and  Worobjiw  on  the  electrifi- 
cation of  Russian  agricultural  districts,  the  oil-field  district 
of  the  Caucasus,  and  the  suggested  establishment  of  a  bank 
fi>r  the  promotion  of  electrical  schemes. 

Lead. — In  their  report,  dated  November  IStli,  Messrs. 
.lames  Forster  >^-  Co.  state  ; — "  There  has  been  little  of  interest 
to  report.  Business  on  the  sijeculative  side  has  been  on  a 
very  small  scale.  Consumers  have  bought  but  little,  and  for 
export  there  is  little  demand.  On  the  other  hand,  there  is  a 
considerable  falling  oft'  in  imports  so  far  this  mouth,  as  was  to 
lie  expected  after  the  very  large  arrivals  in  October.  With 
anything  like  the  average  of  arrivals  of  the  last  four  months, 
however,  there  should  be  little  chance  of  increase  in  values, 
liut  manipulation  and  siwculation  largely  govern  the  market. 
Consumption  in  the  electrical  cable  and  allied  trades  continues 
good,  but  there  is  nothing  very  encouraging  in  the  home  trade 
for   sheets  and    pipes." 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  \-  Co.  and 
Messrs.  .lames  A-  Sliakespeare  reixirt  November  22ud  : — No 
change  in  copper  and  lead  quotations. 


LIGHTING    AND    POWER    NOTES. 


Ambleside. — Opposition  to  Price  Increase. — The  Urban 
Council  is  opposing  the  application  of  the  Windermere  anil 
District  Electricity  Supply  Co.  for  a  revision  of  its  author 
ised   prices  for  electricity. 

Australia.— SiDNEY  (N.S.W.).— .According  to  the  Syd))( 
Morning  Herald,  the  accountants  to  the  City  Council  hnv. 
submitted  a  report,  in  which  they  recommend  that  ;i 
separate  department  should  be  formed  to  deal  with  the  actual 
.«ale  of  energy.  Mr.  Forbes  Mackay,  the  city  electrical 
engineer,  is  opposed  to  this  arrangement,  and  has  hinted  that 
he  would  resign  if  it  were  brought  into  being. 

There  is  much  discussion  with  regard  to  a  proposal  to  take 
a  bulk  supply  from  the  Railway  Commissioners  as  an  alterua 
live  to  erecting  a  new  station,  the  fir.st  stage  of  which  would 
cn.st  about  fLOOO.OOO.  Mr.  Mackay  ha.s  been  a.sked  to  pre 
l)arc  an  cstinuite  of  the  cost  of  a  new  station,  and  at  flir 
same  time  the  Commissioners  have  been  requested  to  stat. 
their  tenns  for   a  bulk  supply. 

Bexley  Heath.— Proposed  Bn.K  Supply.— Tlie  Urban  Coun- 
cil has  decided  to  continue  negotiations  with  a  view  tn 
obtaining  a  bulk  supply  of  electricity  from  Woolwich  or  else- 
where. 

Billingham. — -Application  for  Order. — The  Cleveland  ai.l 
Durham  County  Electric  Power  Co.  has  applied  for  an  Ordi  i 
to  enable  it  to  supply  electricity  to  the  district. 

Blackpool. — Ye.ar's  Working. — Tlierc  was  a  net  profit  ot 
.^14,.->22  on  the  electricity  undertaking  during  the  pa.st  year, 
compared  with  a  net  profit  of  .£8,180  in  the  previous  year. . 

Chadderton.- Elixtricity  Order.— The  Electricity  Commis- 
sioners have  received  an  application  for  an  Electricity  Order 
which  will  enable  the  Uiban  District  Council  to  purchase 
el-'ctricity  in  bulk  and  distribute  it  in  the  area. 

Continental.  Itm,>.  A  comession  has  lieen  granted  to  the 
Siiiiria  Fur/c  Idrauliche  .Alto  Brembo  to  utilise  the  waters 
ol  the  upper  part  of  the  Brembo  River  to  work  five  hydro- 
electric stations  of  a  total  capacity  of  35,CG8  h.p. 

RrssiA. — On  October  10th,  the  newly-equipped  electric  power 
station  at  Krivoi  Rog  was  put  in  operation.  Hie  work  of 
equipment  occupied  six  months. 

Chorley.— CoNTEMPLATi.i)  Electricity  Supply. —The  Town 
Council  is  to  consider  within  the  next  few  months  the  quest  en 
of  the  supply  of  electrical  power  to  the  district. 

Chosen. — Seoul. — .According  to  II.M.  Consul-General  at 
S<>oul.  the  Kongosan  (Diamond  Mountains)  Electric  Railway 
('<;.  has  obtained  official  permi.s.sion  to  supply  electricity  to 
Seoul,  and  it  is  hoped  to  commence  the  supply  from  Septfin 
her  of  next  year.  The  generating  .station  of  the  company,  m 
which  a  plant  of  3,200  kW  is  to  be  installed,  is  nearing  cnin 
pletion.  Tliis  is  situated  at  Ohudairi,  Kogen  Province,  a  ili 
tance  of  62  miles  from  Tetsugen  (Corean-,  Cholwou),  a  stat  in 
on  the  Seoul-Gensan  railway,  which  is  to  be  the  terminu 
of  the  line;  from  Tetsugen  to  Seoul  the  di.stance  is  about  tl 
miles,  so  that  the  current  will  have  to  be  transmitted  a 
liistance  of  over  120  miles  in  all.  The  total  cost  of  the  tran- 
mission  line  is  estimated  at  nearly  4,000.000  yen.  Constrji.- 
tion  work  on  the  railway  line  itself  is  proceeding,  and  it  i-< 
hoped  to  open  the  first  section  between  Tetsugen  and  Kinka 
iCorcan,  Kimwha),  a  distance  of  18  miles,  during  the  com  < 
I.I   next  year. — Eastern  Engineering . 

Darlington,— Year's  Working. — There  was  a  net  profit  "f 
i:'4,295  on  the  electricity  undertaking  for  the  past  year. 
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Doncaster.— Nkw  1'lant.— On  November  16th  the  exten- 
sious  of  the  geuerating  plant  were  formally  inaugurated.  The 
new  plant,  which  has  cost  approximately  ;£100,000,  consists 
of  two  3,000-kW  turbo-generators  and  auxiliaries,  and  it  is 
noteworthy  that  the  space  they  occupy  was  formerly  taken 
up  by  plant  having  a  capacity  of  only  450  kW. 

Lighting  New  Hodses.— The  Town  Council  has  rejected  a 
recommendation  by  the  Housing  Committee  that  three  elec- 
tric lamps  should  be  supplied  free  of  charge  to  each  Corixjra- 
tioD  House  on  the  Carr  Plouse  site. 

Dublin.— Proposed  Co-operation.— A  recent  public  meeting 
in  Kingstown  discussed  the  proposed  amalgamation  of  the 
South  Dublin  townships  as  one  corporate  body  with  a  joint 
electric  lighting  scheme.  Mr.  F.  J.  Mallins,  who  presided, 
said  that  Dublin  Corpoi'ation  was  moving  to  annex  the  town- 
ships, but  they  would  be  better  off  with  a  scheme  of  their 
own,  and  the  only  possibility  of  the  commercial  success  of  an 
electric  lighting  scheme  lay  in  having  one  power  station  for 
all.  Intimation  was  received  from  the  Kingstown  Council 
that  it  was  making  new  .proposals  for  a  supply  of  electricity 
in  bulk,  while  the  consulting  engineers  were  at  work  on  a  re- 
vised scheme  for  the  townships. 

East  Grinstead. — Loan  Sanctioned. — The  Urban  Council 
has  received  sanction  to  a  loan  of  J618,000  for  the  new  elec- 
tricity scheme. 

Eton.— Protest  Against  Price  Increase. — The  Urban  Coun- 
cil has  decided  to  oppose  the  application  of  the  Windsor  Elec- 
trical Installation  Co.  tor  an  Order  to  make  permanent  the 
maximum  charge  of  Is.  per  unit  for  electricity,  with  minimum 
payments  of  15s.  for  each  winter  quarter  and  10s.  for  each 
summer  quarter.  Steps  are  also  to  be  taken  in  conjunction 
with  other  public  bodies  concerned  to  endeavour  to  get  better 
terms  for   consumers. 

Electricity  Districts. — Local  Inuiry. — In  pursuance  of  the 
provisional  determination  of  the  East  of  Scotland  Electricity 
District,  the  Electricity  Commissioners  will  hold  a  local 
inquii'y  in  the  City  Chambers,  Edinburgh,  on  December  12th, 
H>22,  at  10.30  a.m.,  and  following  days,  with  reference  to 
the  area  to  be  included  in  the  proposed  district  and  to  consider 
a  scheme  which  has  been  submitted  by  the  Corporation  of 
Edinburgh  for  the  formation  of  a  Joint  Electricity  Authority 
for  the  area.  Copies  of  the  scheme  may  be  obtained  from 
the  town  clerk,  City  Chambers.  Edinburgh  (Is.  6d.  each), 
also  copies  of  supplementary  jwrticulars  (lOs.  each).  Any 
representations  with  regard  to  the  scheme  should  be  addre.s>sed 
to  the  Secretary,  Electricity  Commission,  and  to  the  Town 
Clerk,  Edinburgh,  not  later   than   December  oth,   19'i2. 

Procedure  at  Local  Inquiries. — A  memorandum  as  to 
local  inquiries  into  electricity  districts  and  schemes  for  the 
reorganisation  of  the  supply  of  electricity  therein  under  Sec- 
tion 5  of  the  Electricit>  (Supply)  Act,  1919,  has  been  issued 
by  the  Commissioners,  who  point  out  that  they  do  not  at 
present  propose  to  lay  down  any  rules  of  procedure,  but  they 
desire  that  unnecessary  expense  should  l>e  avoided,  and  that 
the  inquiries  should  not  be  unnecessarily  prolonged.  In  the 
first  place,  it  is  hoiked  that  in  the  interval  between  the  lodg- 
ment of  a  scheme  and  its  consideration  at  a  local  inquiry 
it  may  be  found  practicable  for  promoters  and  objectors  fn 
confer  with  a  view  to  adjusting  differences  or  reducing  them 
to  a  minimum,  so  as  to  shorten  proceedings  at  the  inquiry. 
The  Commissioners  suggest  that  parties  need  not  be  separately 
represented  by  coim.sel  or  otherwise,  unless  their  interests  are 
divergent,  and  then  only  to  the  extent  of  such  divergence. 
With  re,;ard  to  witnesses,  the  Commissiouers  are  of  opinion 
Ihat  it  should  not  ordinarily  be  necessary  for  more  than  one 
witness— representative  of  each  class  or  group  of  promoting 
or  opposing  local  authorities  or  companies — to  be  called  as 
fo  policy.  On  the  technical  side  of  the  scheme,  promoters 
:iiul  ii|iiinni'uts  should  boar  in  mind  that,  while  the  expert 
I'viil.jii,.  slinuld  be  adequate  to  support  or  criticise  the  .scheme 
III  iN  liilVrivnt  aspects,  the  mere  duplication  of  such  <'vidence 
with  the  oliject  of  adding  weight  is  unneccssaiy.  The  Com- 
missioners prolKise  that,  wliere  posRil)le.  there  shall  lie  only  one 
local  inquiry  into  both  the  area  and  the  .schoine  for  the  dis- 
lilct,  and  that  this  shall  lie  the  principal  inquiry.  When  a 
.■^I'heme  has  been  approved  by  the  Couimi.'^.'-ioiiers  as  the  residt 
of  siicli  an  inquiry,  the  |ii-nc<'<'diiigs  at  thi>  further  lociil  imiuirx 
i.Mpiired  by  Section  T)  (1)  of  tlie  Act  sliould  cMdiiiiirdy  lie  more 
tir  less  formal  oi'  confined  to  ^|K'cific  points  of  loiilrnvcis.v . 

Enniscortliy.— Eleutbicitv  Scheme  -The  pni|iu,>-cd  electrir 
lii-;hting  scheme  for  Enniscorthy  was  further  considered  by  the 
I'rban  Council,  when  it  was  mentioned  by  the  chairman  (Mr. 
T.  McCarthy)  that  the  draft  scheme  pre))ared  by  Mr. 
jMcEntee,  of  Dublin,  would  cost  il5,000,  which,  in  his 
o|)inion,  was  too  high,  and  would  involve  a  .serious  loss.  He 
Miggested  that  Mr.  McEntee  be  asked  to  prepare  another 
s-heme.  to  cost  not  more  than  .i'8,000  or  £10,000.  Mr.  Mahor 
said  the  Wicklow  scheme,  for  a  tow'u  of  about  the  siime  size 
as  Enniscorthy,  cost  only  £6,200.  .\s  regarded  the  Wicklow 
lighting  area,  Mr.  Tobin  said  it  was  twice  as  large  as  theirs. 
It  was  ultimately  decided  to  adjourn  the  matter  for  two 
luonths. 

Fleetwood. — Peak-load  Power. — At  a  meeting  of  the  Coun- 
iil  on  November  16th  the  electrical  engineer  was  empowered 


to  interview  jKiwer  users  with  a  view  to  oljiaining  a 
reduction  of  their  consumption  during  the  times  ol 
peak  load.  The  question  of  the  terms  and  conditions  for  the 
future  fiupply  of  electricity  to  the  Blackpool  Corporation  for 
tramway  purposes  was  referred  to  a  sub-committee. 

Harpenden— Electricity  Supply  .Vgreeme.vts.— The  Urban 
Council  has  sealed  an  agreement  with  the  North  Metropolitan 
Electric  Power  Supply  Co.,  authorising  the  latter  to  dis- 
tribute electrical  energy  within  the  urban  district.  It  is  hoped 
that  a  supply  of  electricity  will  be  available  for  bosinees  pre- 
mises  by  the  end  of   the   year. 

Holmflrth.- Loan  Sanctioned.— The  Electricity  Commis- 
sioners have  sanctioned  the  borrowing  of  £5,(J0O  on  account 
of  £7,3.50  required  in  connection  with  the  electricity  under- 
taking. 

India.— Hydro-Electric  Pboject.— With  the  approval  of  the 
Government  of  India,  the  Government  of  Madraa  has  sanc- 
tioned the  grant,  subject  to  certain  conditions,  to  Messrs. 
Alfred  Dickinson  and  R.  D.  Richards,  on  behalf  of  a  syndicate 
fonned  of  the  above-mentioned  gentlemen  and  Messrs.  Bal- 
four, Beatty  &  Co.,  Ltd.,  London,  and  the  General  Electric 
Co.,  Ltd.,  London,  of  a  concession  to  utiUse  the  water  in  the 
Pykara  and  Avarai  Halla  Rivers  in  the  Nilgiris  district  for 
the  generation  of  electrical  energy  for  industrial  purposes. — 
Router's  Trade  Service   (Bombay).* 

Irish  Free  State. — Electric  Lighting  Orders. — Writing  to 
the  Kells  Urban  Council  regarding  a  proposed  electric  light- 
ing scheme  for  that  town,  the  Free  State  Ministry  of 
Industry  and  Commene  stated  that  it  was  obliged  for  the 
present  to  adopt  the  regulations  in  connection  with  Special 
Orders  which  governed  the  issue  of  Orders  by  the  Electricity 
Commissioners  in  London.  In  the  case  of  Kells,  an  inquiry 
was  held  some  time  ago,  and  the  list  of  guarantees  and  other 
data  had  been  received.  The  further  procedure  would  be  a 
little  complicated,  but,  in  the  first  instance,  the  Council  would 
require  to  pass  a  resolution  applying  to  the  Ministry  for  a 
Special  Order  to  enable  the  Council  to  generate  and  supply 
electricity. 

London.— Battersea.— An  explosion  occurred  on  November 
18th  in  a  cable  inspection  box  at  the  corner  of  Totteridge  Road, 
causing  interference  with  the  supply  of  electric  current  for  an 
hour.  The  heavy  manhole  cover  was  blown  up,  and  por- 
tions of  it  smashed  a  number  of  windows  and  injured  a  woman 
and  several  children.  Six  persons  were  treated  in  hospitals 
for  injuiieo  arising  out  of  the  explosion.— A/oniiiii/  i'.mf. 

I,ye,_(jo[,[PANY's  Obligations.— Tlie  Urban  Council  is  com- 
municating with  the  Midland  Electric  Corporation,  remmdjng 
it  of  its  obligation  to  lay  mains  in  certain  streets,  and  asking 
it  to  quote  terms  for  hghting  the  main  streets  from  Stamber- 
mill  to  the  Hayes,  the  lamps  to  be  affixed  to  the  tramway 
standards. 

Malvern.— Loan.— The  Urban  Council  has  applied  for  a 
loan  of  £3,500  for  mains,  sub-station,  transforniers,  &c. 
The  Council  has  received  conditional  consent  hom  the  Shrop- 
shire Worcestershire,  and  Staffordshire  Electrical  Power  Co. 
to  supply  electricity  in  the  parish  of  Guarlford,  which  is  in 
the  company's  area  of  supply. 

Mold  (Flint).— Elwtricitv  Order.- Application  ha.'s  been 
made  to  the  Electricity  Commissiouei-s  for  an  Order  to 
authorise  the  Urban  District  Council  to  generate;  and  dis- 
tribute electricity   within   its  administrative  area. 

Oxford I'RiiE     ItioucTioNs.— The    Oxford     Ele<tric    Co.. 

Ltd.'  has  adopted  the  following  reduced  .scale  of  charges  for 
electricitv  :— Lighting,  minmuim  charges  ot  Vis.  bd.  for  each 
winter  quarter  for  15  kWh  and  8s  4d.  tor  each  summer 
quarter  for  10  kWh,  next  i50  kWh,  lOd.  per  kW  h  ,  next  d.oOO. 
Gd  ■  next  -i.OOt),  5d.  ;  beyond,  3^i.  Heatimj.  2id.  Motive 
power,  first  2,000  kWh  per  quarter.  3id. ;  beyond,  2id.  per- 
kWh. 

Wevmouth.- Year's  Woukino.  The  report  upon  the  work- 
ing of  the  We> mouth  and  Melcou.be  Regis  under  ak.ug 
(engineer  :  Mr.  G.  Nicholson)  for  the  year  ended  March  31st 
hst  records  a  total  revenue  of  £29,467.  as  compared  with 
l-'S  ■W^  in  tlu-  iirecediug  vear.  Working  expenses  amounted 
to  ri'JSKi  as  again.-it  £21.673.  leaving  a  gr.,-.-  profit  of 
tR,6.-.7  '(£6.tiS7)l.  Capital  cbarg.H.  absnrlM>d  £l,-HS  making 
the  linal  result  a  profit  of  £1.949,  slightly  more  (ban  that 
,.r  the  nitnious  v.'ar-£L911.  Tlir  capital  exivnditmo  during 
the  vear  was  t597  whoUv  taken  up  by  mains  and  ^ervii-es 
There  was  a  slight  decrease  in  the  amount  "I  energy  sold. 
ri...  from  1,202,591  to  1,173,056  kWh. 

Yeovil  —Electricity  Supply  Scheme.— Messrs.  Pctters,  Ltd.. 
who  obtained  a  Provisional  Order  for  electric  lighting,  have 
informed  the  Town  (\wncil  that  all  preliminary  arrangements 
have  been  made  for  the  formation  of  a  company  to  carry  out 
the  scheme. 

United  States.-  Niw  VoRK.-Tbe  largest  turbine-generator 
ever  eonstnicted  in  a  single  unit  is  now  liemg  built  by  the 
Westinghouse  Electric  A  Manufacturing  Co.  Uvr  the  new 
Hudson  Avenue  station  of  the  Brooklyn  Edison  Co.  i be  set 
will  have  a  rating  of  63,500  kVA.  three-phase.  (^^  cycles,  13,800 
V    at  SO  per  cent,   power  factor.      The    operating  conditions 
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for  the  turbine  will  be  'iSii  lb.  steam  pressure,  '200  deg.  Fahren- 
heit superheat,  and  '29  in.  of  vacuuia.  Two  70,000  sq.  ft.  sur- 
face condensers,  probably  the  largest  in  existence,  are  also 
being  constructed  by  the  Westinghouse  Co.  for  this  new 
station.  Each  condenser  will  be  served  by  two  half-capacity 
circulating  pumps  driven  by  two-speed  induction  motors.  The 
air-removal  equipment  will  consist  of  Le  Blanc  air  pumps  and 
air  ejectors.  The  ultimate  capacity  of  the  plant  will  be  eight 
turbine-generator  unit-s.  Distribution  will  bo  at  27,600  V, 
instead  of  at  13,800  V  as  in  the  other  New  York  pow-er  plants, 
because  of  the  diflScnlty  of  getting  out  sufficient  circuits  with 
the  limited  street  space.  The  switch-house  of  the  plant  will 
use  a  vertical  segregated  phase  arrangement  of  oil  circuit 
breakers  instead  of  the  horizontal  arrangement  as  at  Hellgate 
and  CaluiHet.  Auxiliaries  will  be  largely  electrically  driven, 
and  a  house  generator  will  be  used  for  supplying  the  essentiahs 
of  auxiliary  load.  To  ensure  continuity  of  service  a  careful 
study  is  being  made  of  the.  various  systems  of  supplying  power 
to  auxiliary  'buses.— £lectrical  News  (Toronto). 


TRAMWAY    AND    RAILWAY    NOTES. 


Australia.— Victoria.— In  connection  with  the  work  of  con- 
verting the  Melbourne  suburban  railway  system  from  steam 
to  electric  traction,  the  B^iilway  Commissioners  anticipate  that 
by  the  end  of  February  all  of  the  lines  approved  by  Parliament 
in  1912  will  be  electrified,  with  the  exception  of  the  sections 
between  Box  Hill  and  Ringwood.  and  between  Heidelberg  and 
Eltham.  The  completed  scheme  will  include  the  erection  of 
the  power-house  at  Newport  with  an  in-^italled  capacity  of 
105,000  h.p. ;  the  laying  underground  of  78  route  miles  of 
20,000-V  transmission  cables,  the  erection  of  51  route  miles  of 
overhead  20,000-V  tran-smission  lines,  and  the  equipment  of 
346  miles  of  single  track  with  1,500-V  d.c.  conductors.  In 
addition,  16  sub-stations,  having  a  total  installed  converting 
capacity  of  116,000  h.p.,  are  being,  or  have  been  erected,  and 
710  motors  and  trailers  fitted  with  electrical  equipment.  The 
electrified  system,  when  completed,  will  compri.'ie  a  total  of 
125  route  miles  of  double  track  and  30  miles  of  single  track. — 
Rrufrr's  Trade  Service  (Melbourne). 

.Although  the  State  Railwavs  incurred  a  deficit  of 
fl9.]0n  during  the  1921-22  period,  this  was  the  smallest  loss 
for  eight  years.  In  1914-15  the  deficit  was  £842,436.  The  im- 
provement is  attributed  mainly  to  the  increased  traffic  brought 
nbout  by  electrification  and  the  economics  in  working  which 
re.sulted  from  the  same  cause.  In  the  Railway  Commissioners' 
report,  abstracted  in  the  Industrial  Australian  and  Mining 
Standard,  the  following  statement  is  made  : — "  The  economic 
efficiencv  of  electric  train  operation  compared  with  steam 
locomotive  working  had  enabled  an  average  increase  of  about 
.^5  per  cent.,  as  compared  with  the  previous  steam  time- 
tables, to  be  made  in  the  total  number  of  trains  scheduled, 
the  cost  of  which  under  steam  traction  would  have  been  pro- 
hibitive, and  the  fast  and  frequent  electric  train  service 
now  provided  during  the  slack  hours  had  encouraged  con- 
siderable additional  traffic.  On  95  route  miles  of  electrified 
line,  out  of  a  total  of  145  route  miles,  the  extra  traffic  due 
fo  electrification  (after  allowing  for  the  normal  expansion  that 
would  probably  have  occurred  had  steam  traction  continued, 
and  other  factors)  was  valued  at  apnroximafely  f  170,000  per 
annum,  while  the  increase  in  the  number  of  passenger  journeys 
was  estimated  at  12}  per  cent.  Present  indications  were  that 
the  annual  interest  on  the  .scheme  will  be  offset  by  the 
TPcreised  traffic  induced  through  the  improved  train  service 
afforded  bv  electrification.  It  was  estimated  that  to  run  the 
present  electric  train  mileace  under  steam  conditions  would 
require  npnroximatelv  double  the  quantity  of  coal  now  con- 
sumed at  the  Power  bouse  to  cenerate  current  for  train  opera- 
tion. In  addition,  the  coal  for  locomotives  would  require  to 
lie  of  a  higher  qiialitv  and  would  be  relatively  more  expensive. 
while_  IShe  advantaTe  of  the  higher  speed  and  the  greater 
flexibilitv  of  the  electric  train  would  not  be  available  under 
.steam  traction." 

Romrr  .'\nsTR«T,i\.— TTie  report  of  the  Adeliide  Tramwavs 
Trust  (municipal)  for  the  '•ix  months  pnderl  .Tulv  !?lRt.  1922. 
shows  that  the  revenue  amounted  to  ,£291.808.  nnd  operatinc 
expenses  to  f;2f>2.173— a  (tross  surplus  of  .£89.635  .After  the 
pavment  of  inter"«t.  nllocations  to  reserve,  dr.  there  was  a 
net  surplus  of  .£10.938,  making  !t  total  of  £27.179  for  th.- 
i-ornplete  year. 

Blackpeol.— Yraii's  Workino.- The  net  profit  on  the  tram- 
wavs for  the  past  year  amounted  to  £6,132,  against  £144 
in   the  previous  year. 

Darlington.— Yfab's  Woi^ktno.— There  was  a  net  loss  of 
£2.016  on  the  working  of  the  light  railways  during  the  past 
year. 

Eston.— Raiw.ess  Traction.— The  Tees  side  Railless  Traction 
Board  has  applied  for  a  Provicional  Order  autliorisinT  it  fo 
f  xtend  its  system  to  F/!ton,  and  to  empower  the  Middlesbrough 
Corporation  and  tlie  Estop  TJrbar  Piistrict  Council  to  borrow 
money  for  the  purpose  of  the  undertaking. 


Glasgow.— ELECTRitic.tTiON  OF  Sdbway.— The  Town  Council 
has  decided  in  favour  of  the  work  of  the  electrification  of 
ijlasgow  .subway  being  let  by  contract  as  against  by  direct 
labour. 

London. — "  Underground  "  Extensions. — In  addition  to 
the  large  amount  of  work  already  arranged,  the  London 
"  Underground  "  companies  have  drawn  up  further  schemes 
of  development  estimated  to  involve  an  expenditure  of 
£6,000.000.  Tlie  main  extension  will  be  the  continuation  of 
the  City  and  South  l^indon  Railway  from  Clapham  Common 
to  Sutton,  ria  Balham.  Tooting,  Merton  (Uove,  and  North  and 
South  Mordeu.  This  will  give  a  continuous  line  from  Edgware 
in  the  north  to  Sutton  in  th«  south.  The  Hampstead  tube  is 
to  be  extended  to  Waterloo  and  Keniiington,  by  tunnelling 
mider  the  river,  and  the  line  is  to  fonu  a,  jimction  with  the 
City  and  South  London  Railway  at  Kennington.  The  stations 
at  Leicester  Square  anil  Piccadilly  Circus  are  to  be  enlarged 
and  improved,  and  additional  facilities  are  to  be  provided  at 
Waterloo.  It  is  proposed  to  commence  these  works  immedi- 
ately Parliamentary  sanction  has  been   obtained. 

Sunderland. — Wages  .Agreement. — Tlie  employes  of  the 
Miuiicipal  T^iunways  Department  have  agreed  to  accept  reduc- 
tions of  2s.  in  December  and  a  further  2s.  at  the  beginning 
of  .January.  It  is  proposed  to  effect  a  complete  revision  iu 
March  next. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


Bulflaria.- Manukactlre  ov  Eqdh'MEnt.— By  a  Bill  which 
has  recently  passed  it.s  first  reading  in  the  Bulgarian  Parlia- 
ment, the  Government  proposes  to  establish  two  companies  to 
produce  telephonic  and  telegraphic  equipment  for  the  State 
services.  The  capital  of  each  is  to  be  5,000,000  leva,  half  of 
which  will  be  held  by  the  State.  The  object  is  to  free  the 
services  from  dependence  upon  foreign  countries  and  to  pro- 
vide employment. 

Opponents  of   the  Bill   state   that  the  Government   should 
have  laid  the  matter  open  for  international  competition ;  and 
also  that,  in  any  event,  the  companies  will  produce  sufficient         LL 
material  in  three  years  to  equip  the  whole  of  the  projected     - 
services,  and  this  work  could  easily  have  been  provided  for  by 
the  enlargement  of  existing  State  workshops. 

China.— New  Radio  Stations.— Mr.  Schwerin,  president  of 
the  American  Federal  Telegraph  Co.,  with  four  engineers, 
arrived  at  Shanghai  on  November  14th  to  begin  the  construc- 
tion of  a  high-power  radio  station  capable  of  transmitting 
messages  round  the  world.  His  c<jntract  with  the  Chinese 
Government  provides  for  subordinate  stations  at  Kharbin, 
Pekin,  and  Canton.  The  Chinese  Government  is  issuing  bonds 
to  cover  half  the  cost,  and  will  obtain  possession  of  the 
stations  in  twenty  years.  The  machinery  is  being  made  at 
Palo  .Alto,  in  California,  and  the  construction  of  the  buildings 
at  Shanghai  will  be  undertaken  forthwith.— T/ie    Times. 

France.— International  Communication  Conference.- The 
American  Government  is  preparing  for  the  general  meeting 
of  the  International  Conference  on  Electrical  Communication, 
which  it  is  expected  will  take  place  in  Paris  in  the  spring  of 
1923.  .At  this  general  conference  questions  formulated  and  ' 
discussed  at  the  prehminary  conference  held  at  Washington 
ill  October  and  November,  1920,  will  be  taken  up.  Considera- 
tion of  those  questions  at  the  Paris  conference  will  be  con- 
tinued until  an  agreement  has  been  reached  by  the  representa- 
tives of  all  the  Governments  concerned.  The  American 
Government's  preparations  for  the  coming  Paris  conference 
are  being  made  by  an  inter-departmental  committee  formed  in 
Washington,  consisting  of  repre.scntatives  of  the  various 
Government  departments  which  are  directly  interested  in  the 
questions  to  be  discussed,  and  suggestions  have  been  asked  for 
by  the  Government  from  commercial  interests  and  others 
whose  experience  in  the  use  of  the  international  telegraph  ser- 
vice has  brought  to  their  attention  certain  phases  of  tiha 
question  in  wfiich  improvement  should  be  made,  or  in  which 
the  service  could  be  extended. — Renter   (Washington). 

Radio  Telephony.-  BROAncASTiNG.—  Tho  British  Broadcast-  ,. 
ing  Commiflee  commenced  a  limited  service  at  6  and 
9  p.m.  on  November  14th  from  Marconi  House,  the 
broadcasting  station  for  the  London  area,  call  sign 
2L0,  wave  length  300  metres,  and  the  transmitter  used  was 
of  li  kW.  Transmission  also  commenced  on  November  1.5th 
from  the  Birmingham  station  that  has  been  established  at  th« 
Witton  works  of  the  General  Electric  Co.,  Ltd.,  by  the 
Western  Electric  Co.,  Ltd.  The  power  used  is  400  watts  and 
the  wave  length  420  metres.  According  to  The  Tim^s  Sir 
William  Noble,  chairman  of  the  Broadcasting  Co.,  intends 
that  each  evening  there  will  be  given  a  brief  synopsis  of  the 
world's  news,  prepared  by  the  four  Press  agencies  acting 
together  to  supply  the  company  with  such  a,  synopsis  twice 
nightly.  Then  the  Meteorological  Department  of  the  Air 
Ministry  is  supplying  two  weather  reports.  The  first  will  be 
given  directly  the  station  opens,  and  the  other  between  9  p.m. 
and  10  p.m.  In  addition  to  this  news  there  will  be  concerts, 
instrumental  and  vocal. 

For  the  Manchester  area  the  broadcasting  station  is  at  the 
Metropolifan-Vickera  Electrical  Co.'s  Traflord  Park  Works, 
call  sign  2ZY. 
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In  addition  to  the  above  stations,  on  Tuesdays  Writtle 
(Chelmsford)  transmits  messages  between  7  and  8  p.m.  on  a 
400-metr6  wave  under  the  call  sign  2MT,  and  between  3  and 
5  p.m.  on  Sundays  and  7  and  8  p.m.  on  Thursdays  The  Hague 
gives  the  Dailu  Mail  telephone  concerts  on  a  wave  length  of 
1,085  metres,  the  power  being  400  watts  and  the  call  sign 
P.C.G.G. 

Radio  Telegraphy.— Automatic  Transmission  at  Sea.— A 
memorable  achievement  in  the  history  of  radio  communication 
has  been  placed  to'  the  credit  of  the  Marconi  International 
Marine  Communication  Co.,  Ltd..  and  the  White  Star  Liner 
Majesiio,  which  arrived  at  New  York  on  November  14th.  On 
approaching  New  York  the  Majetitic  cleared  her  Marconigrams 
to  the  Chatham  (Mass.)  radio  station  with  high-speed  auto- 
matic transmitting  apparatus,  this  being  the  first  time  that 
automatic  transmission  has  been  used  from  a  liner,  and  the 
innovation  was  made  because  of  the  large  number  of  business 
and  private  messages  which  pa.s.sengers  on  ti-ansatlantic  liners 
desire  to  send  when  they  are  approaching  the  coast  of 
America.  Hitherto  only  hand  transmission  has  been  used  by 
radio  operators  at  sea,  but  the  amount  of  traffic  has  recently 
grown  so  enormously  on  the  Majestic  that  it  has  been  found 
necessary  to  introduce  automatic  working.  The  Majc>:tic  i.s 
the  first  liner  to  be  fitted  in  this  way,  and  if  the  Marconi 
traffic  on  the  other  transatlantic  liners  increases  to  the  extent  it 
has  done  on  the  Majestic  it  is  probable  that  they  will  also  lie 
fitted  with  automatic  transmitters.  The  maximum  speed  of 
the  automatic  apparatus  used  is  240  words  per  minute. 

Ships'  Installations.— The  Merchant  Shipping,  Prevention 
of  Aceidents  :  Safety  of  l^ife  at  Sea.  Order  in  Council,  Novem- 
ber 3rd,  1922,  has  been  issued  (H.M.  Stationery  Office;  price 
2Jd.  post  free),  further  postponing  the  coming  into  force  of 
the  Merchant  Shipping  (Convention)  Act,  1914,  until  July  1st, 
1923.  The  Act  refers  to  the  compulsory  installation  of  radio 
apparatus  on  board  ships. 

South  Africa.- Automatic  Telephones.— The  Union  Govern- 
ment has  given  a  £100,000  contract  for  automatic  telephones 
to  a  British  firm,  says  the  Dailu  Mail,  which  explains  that  the 
award  was  made  in  spite  of  severe  German  competition. 

Sweden.  —  Ships'  Radio  Installations. — The  Swedish 
authorities  are  strongly  enforcing  a  law  prohibiting  the  opera- 
tion of  radio  on  foreign  sliips  in  Swedish  territorial  waters 
within  ten  nautical  miles  of  a  coastal  radio  station.  Under 
the  same  decree  foreign  ships  in  Swedish  harbours  may  not 
receive  radio  messages  without  the  permission  of  the  telegraph 
directorate. 

Syria. — French  Radio  Co. — Under  the  name  of  "  Radio- 
Orient,"  the  Compagnie  Generale  de  Telegraphic  san  Fils. 
Paris,  Prance,  has  organised  a  subsidiary  to  handle  business 
with  Syria  and  other  Asiatic  countries. — T.  <£-  T.  Age. 

The  Telegraph  Service. — Cable  Removal. — Post  Office  engi- 
neers have  completed  the  removal,  rendered  necessary  by 
coast  erosion,  of  the  English  end  of  the  Beachy  Head-Dieppe 
cable  to  Eastbourne. — Daily  Mail. 

The  Telephone  Service.- New  Scottish  Exchanges.— At  a 
meeting  of  thte  Postal  Matters  Committee  of  the  Edinburgh 
Chamber  of  Commerce  and  Telephone  Advisory  Committee 
for  Edinburgh  recently  a  report  from  the  district  manager  of 
the  P.O.  Telephone  Dept.  was  received  respecting  recent  tele- 
phone developments  in  the  Edinburgh  district.  A  new  ex- 
change, called  "  Museum,"  will  be  opened  in  Edinburgh,  with 
400  .subscribers,  to  relieve  pressure  at  the  Central  exchange, 
and  afford  more  accommodation  for  new  subscribers. 

At  North  Berwick  a  new  exchange  has  been  installed  in  the 
Post  Office  and  others  have  been  opened  at  Ford,  Greenlaw, 
and  Longniddry,  and  new  exchanges  are  under  construction 
at  Tarbrax.  West  lanton,   and  Kirkliston. 

In  the  city  of  Edinburgh  permission  has  been  received  t<i 
erect  public  telephone  kiosks.  The  system  of  underground 
wires  in  Edinburgh'  has  been  greatly  extended,  particularly 
in  the  south  of  the  city,  and  will  enable  new  subscribers  to 
lie  joined  up  with  greater  expeditition.  An  additional  under- 
ground cable  has  been  laid  between  Glasgow  and  Edinburgh, 
:ind  is  expected  to  be  ready  for  use  early  next  year. — Scotsman. 


rotary  converter  and  transformer,  h.  and  l.p.  switthgear  and 
connections.     (November  10th.) 

Brandon. — Electric  mains     in  connection     with    housing 
schemes   at   Water   houses   and   New    Brancepeth  Colliery. 
Messrs.  Hays  &  Gray,  architects,  Wingate. 

Edinburgh.— December  4th..  Electricity  Supply  Depart- 
ment.   One  50iJ-kW  converting  set.     (November  17th.) 

Glasgow.— November  28th.  Tramways  Department. 
2.300/3,000  tons  steel  rails,  B.S.  Section  No.  8;  .500  tons  fish- 
pates;  1,200  tons  special  section,  5-in.  rail;  and  21  tons  fish- 
plates.    Manager,    IVamways  Department. 

Headington,  near  Oxford.— December  nth.  Board  of 
Guardians.  Installation  of  electric  lighting  in  the  infirmaries, 
&c.     (Seo  this  issue.) 

India.— January  9th.  Great  Indian  and  Peninsular  Rail- 
way Co.  Electrification  of  Bombay  suburban  lines:  Elec- 
trical equipment  of  coaches,  overhead  equipment  of  permanent 
way,   and  overhead  distribution  lines.     (November   17th.) 

Liverpool — November  27th.  Board  of  Guardians.  Elec- 
trical supplies  for  West  Derby  Union.  G.  W.  Coster,  Union 
clerk.  Union  Offices,   Brougham  Terrace,  Liverpool. 

London.— H.M.  Office  of  Works.  December  1st.  Elec- 
trical and  mechanical  labour  in  day  work  in  the  Liverpool 
district  during  three  years  from  Januarv,  1923.  Contracts 
Branch,  H.M.  Office  of  Works,  King  Charfea  Street.  S.W. 

Barking.— December  19th.  County  of  London  Electric 
Supply  Co.,  Ltd.  Water-tube  boilers  for  tho  Barking  power 
station.     (See  this  issue.) 

Manchester.— December  4th.  Electricity  Committee. 
Two  2,500-kW,  one  1,500-kW,  and  one  1,000-kW  rotary  con- 
verters, with  static  transformers;  or,  alternatively,  motor  con- 
verters, with  switchgear,  l.p.  transformer,  '&c.  Four 
■500-kW  automatically-controlled  rotary  converters  and  static 
transformers;  or,  alternatively,  motor  converters,  complete 
with  the  necessary  switchgear  and  full  automatic  equipment. 
(November  17th.) 

South  Africa. — Johannesborg.— December  4th.  South 
African  Railways  and  Harbours  Tender  Board.  Twelve 
months'  supply  of  electric  incandescent  lamps.* 

Malmesbury.— .lanuary  20th.  Municipal  Council.  Electric 
lighting  plant,  including  two  75-kW  d.c.  units,  iwilers,  poles, 
battery,   &c.* 

St.  Helier,  Jersey. — Parish  Assembly.— Concession  for  the 
establishment  of  an  electricity  undertaking  to  .supply  electrical 
energy  for  all  public  and  private  purposes  within  "the  Parish 
of  St.  Helier.     (See  this  issue.) 

Warrington.— December  11th.  Electricity  and  Tramways 
Department.    Motors.     (See  this  issue.) 

*.A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

London. — The  Edison  Swan  Electric  Co.,  Ltd.,  has  ob- 
tained contracts  for  tho  supply  of  incandescent  lamps  to  the 
Admiralty,  Air  Ministry,  and  Post  Office. 

South  Africa. — Electrification  of  the  Glencoe-Pietermaritz- 
burg  section  of  the  South  African  Railways.  Further  to  our 
notes  on  p.  631  of  the  Electrical  Review  of  November  3rd 
and  p.  751  of  November  17th.  Contracts  have  been  placed 
with  the  following  firms  :  — 

Turbo-alternators. — C.   A.  Parsons  &  Co.,  Ltd. 

Boilers.— Babcock  &  Wilcox,  Ltd. 

Overhead  equipment  and  cables.— Telegraph  Manufacturing  Co.,   Ltd. 

Switchboard.— .\.  Reyrolle  &  Co.,   Ltd. 

Automatic  sub-stations.— South  .'Vfrican   General  Electric  Co.,  Ltd. 


Yarmouth   (Isle  of  Wight).— Town  Trust.     Accepted:— 

F,l«tric   lamps    for    the   pier.— Mr.    Tyler,   of    Newport. 


CONTRACTS    OPEN    AND   CLOSED. 

(The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 

OPEN. 

Abertillery. — December  15th.  Electricity  Department. 
One  2.200-V;  h.b.  feeder,  one  200-kW  and  one  30-kW  convert- 
ing sets,  h.  and  l.p.  switchgear:  static  transformers  and  l.p. 
switchgear.  a.c.  overhead  and  underground  distributing 
8y.stem.     (See  this  issue.) 

Australia. — Melbourne.— December  20th.  Victorian  Rail- 
ways.   One  2-ton  electric  hoist.* 

Perth. — January  17th.  Postmaster-Geuerars  Dept.  Tele- 
phone and  telegraph  apparatus,  testing  instruments,  and  pro- 
tective apparatus.* 

Barnes.  —  November  27th.  Electricity  Department. 
Turbo-alternator,    with    surface    condenser    and    auxiliaries, 


PDRTHCOMINa     BVBNT5. 


National    Aaaoclatlon    of    Supervising    Electricians    and    Association    of 

Engineers-ln-Charge.— TUCJ.0.1V,  Nnvcmbor  28th.    At  St.  Bride's  institute, 

i:.C.     At  "   p.m.     Joint   litturo.  "  Wli.re   the  Eleclricil  Contractor   and   ll»- 

Kesident  Engineer  Fail  Respectively  When  Dealing  With  Electrical  Plant," 

bv  Capt.  A.  E.   I'enn  and   Mr.  T.H.  Windibank, 
Oreenock  Association   of    Elsclrioal  Engineers.— Tuesday,    November  S8ili. 

Visit    Berrvard's  Sugar  Refmerv,   Greenocl;.    Wednesday,    Nowmber   29th. 

at  22,  West  Stewart   Street.    At  7.45  p.m.     Paper  on  "  Tiic  Sperry  Gyro 

Compass,**   by   Mr.   H.    McComb. 
Royal    Society    of   Arts.— Wednesday,     No«mber     39th.     At    John     Stre«l, 

Adelphi.  W.C.     At  8  p.m.     Paper  on  "  The   Hot-wire  Microphone  and   its 

AppliiMlions   to   ih.-   Troblems  of   Sound.'*  by    M.njor   W.   S.   Tucker.  R.E. 
Monday.    November    27th.    At    8    p.m.    Cantor    lecture,    "  Brown    Coal 

arul   Lignites."   by   Prof.    \V.   A.    Bone,    F.R.S. 
Eieotricai    Trades      Benevoisnt     Institution.— Wednesday.    November    29ih. 

At   cho   Trocadoro   Kcstaur.int.      At    7.,'»  p.m.     Festival   dinner. 
Northampton  Engineering   Ooliege  Engineering  Society.— Thursday,   Nov. 

ember    90th.      At    the    Institute.    St.    John    Street.    E.C.  I.      At    5.30    p.m. 

Paper  on   "  Cinematogrsphy,"  by  Mr.  F.   L.  Best. 
Ohslmstord   Engineering  Society.— Thursdav.  No\-emb«r  90th.    At   the  Eut 

Anglias  Institute  of  Agriculttirt.    At   7  p.m.    Students'  meeting. 
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Imtltution  of  Electrical  Engineers.— Thursday,  November  30th.  At  the 
Institution,  Victori.^  Embankment,  W.C.  .^t  ti  p.m.  Paper  on  '*  Domestic 
I-oad  Building  :  a  Few  Suggestions  Upon  Propaganda  Work,"  bv  Mr.  W. 
A.    Gillott. 

(Nortii-Western  Centre).— Tuesday,  November  28th.  .\t  the  Engineers' 
Club,  .\lanchc5:er.  .At  7  p.m.  Paper  by  the  late  Dr.  Kapp  on  "  The 
Improvement   ci   Power  Factor,"   to  be   read  by    Prol.    M.  Walker. 

(Liverpool  Sub-Centre). — Monday.  November  27th.  .At  the  University, 
Liverpool.  .At  *  p.m.  Paper  bv  the  late  Dr.  Kapp  on  "  The  Improvement 
of    Power    Factor,"    lo    be    read    by    Prof.    M.    Walker. 

(North-Eastem  Centre).- Monday,  November  27ih.  At  Armstrong 
College.  .N'eu-casUe-on-Tyne.  At  7.15  p.m.  Paper  on  "  Domestic  Load 
Building  :  a  Few  Suggestions  Upon  Propaganda  Work,'*  by  Mr.  W.  A. 
Gilloii. 

(Scottish  Centre).— Saturday.  November  2oth.  At  the  Grosvenor  Rcs- 
t.:..r  I.   .-.,;  ^^.     .\l    7   p.m.     Smoking   concert. 

(South-Midland  Centre).— Stidests'  Section.— Thursday,  November 
aoth.     .\;   b  p  n.      Visit    to  the    Palais  de  Dance,    Birmingham. 

Junior  Inatltution  of  Engineere.— Friday,  December  1st.  .At  39.  Victoria 
Street.  S.W.  .At  7.30  p.m.  Leclurette,  "  Machines  Used  in  Magnetic 
Separation,"   by   Mr.    H.  G.    Brown. 

Electrical  Power  Engineers'  Association  (Soitiiern  Division).— Friday. 
December  1st.  .At  the  Institution  of  Electrical  F.ngineers.  Victoria  Em- 
bankment. At  7  p.m.  Lecture  on  "  The  Scope  of  Publicity  in  a  Public 
Service,"  by   Mr.   J.    W.    Beauchamp. 

British  Electrical  Development  Association.— Friday.  December  1st.  At 
1  .iMun  H.ill,  Westminster,  S.W.  At  7.30  p.m.  Second  lecture  on 
"  I  h.  ,.rv  .ind  Practice  of  Sal.-smanship  in  Ki-lalion  10  the  Electrical 
liulustrv."   In    .Mr.  W.  Attwoinl. 

Institution  of  Mechanical  Engineers. — Friday,  December  Isi.  .At  the  Insii- 
luiioii,  Storey's  Gate.  S.W.  At  0  p.m.  Thomas  Hawksley  I,eclure, 
"  Sonir-  Recent  Researches  on    Lubrication."  by   Dr.  T.  H.  Stanton. 

London  Electrical  Engineers'  Old  Comrades'  Association— Friday,  Decrm- 

b-r    Isl,      At    the    Bridg.j    Hulls.     11, ,1,1,    London    Bridge,    S.E.     At    7.30    |i.in. 


Associatipo  of  Consulting  Engineers  (Incorp.).— Wcdnesda 
Clh.  At  St.  Stephen's  (_lub,  Wtstminsler.  At  7  p.m.  Ii 
.Annual   dinner. 


Dei 


THE     "ELECTRICAL     REVIEW"    SERVICE 
DEPARTMENT. 


We  have  to  reiiiind  readers  that  Service  Department  inquiries 
should  be  accompanied  by  a  stamped  addre.ssed  envelope. 

To  enable  us   to  complete  replies   to  ijueries   received  thi.s 
week,  we  need  the  names  of  manufacturers  or  suppliers  of  :  — 

PoRCELAiNlTE    Cement    for    fixing    insulators    to    their 
supports. 

The  Chatterak  telephone  bolder. 

Helia  Pressel  switches. 

PoLARLiTE  lamps. 

LissuN  insulating  paper. 


NOTES. 


Model  Engineers'  Social. — An  excellently-varied  conversa 
zione  was  organised  by  the  St.ciety  of  Model  and  Experimental 
Engineers  at  the  Caxton  Hall,  Westmmster,  on  Novemb«>r 
J8th.  One  of  the  most  interesting  features  was  an  exhibition 
of  members'  Work,  in  which  patience  and  ingenuity  were 
well  represented.  Among  the  exhibits  were  model  boats  and 
locomotives,  miniature  motors  and  dynamos,  complete 
generating  sets,  wireless  apparatus,  and  electric  clocks.  A 
number  of  firms  of  toolmakers  and  engineers  also  had  displays, 
several  small  lathes  of  good  design  being  present.  Wireless 
apparatus  was  shown  by  Messi-s.  (j'slic  .McMiihael,  I.til.,  and 
Jiadio  instruments,  Ltil.  ijuring  the  afteiiujon  the  ittiuge 
<■'  .N'uir  iiuartette  riMidfifd  musiial  items  in  the  Coumil 
Chamber,  and  after  tea  was  served  there  were  exhibitions  of 
■  magic  "  and  a  lantern  lecture  describing  a  motor  tour 
through  Kent  and  Sussex.  Prom  7  to  11  p.m.  dancing  was 
the  |irincij)al  attraction,  while  for  non-dancers  a  concert  wa« 
given  by  a  capable  party  in  the  Council  Chamber.  The 
arrangements  were  admirable,  showing  careful  "  staff-work 
on  thi-  part  of  the  Secretary,  Mr.  P.  H.  J.  Bunt,  and  his 
assistjiiits. 

Water  Power  in  India. — .\t  a  meeting!  of  the  Royal 
Society  of  Arts  '.Indian  Section)  on  Noveiiiber  17th,  Mr.  J.  W'. 
Meares,  CLE..  &c.,  read  a  fraper  upon  "  The  Developiiieiit 
of  Water  Power  ill  fnilia."  Sir  Thoiiia.s  II.  Holland, 
K.C.S.l..  Ac.,  was  ill  the  chair.  Jii  lii^  paper  Mi.  Means 
liriefl\  i(vie\Mrl  thr  lii.sturv  ijf  the  subject,  coiJiiMciuing  "itii 
small  developiii-'Dts  in  the  Darjeeling  district  when  water 
power  was  used  Loth  directly  and  electrically.  Two  of  the 
original  hydro-electric  plants  were  still  working.  There  were 
uo  further  dftVeloiJincDts  until  early  in  the  present  century, 
when  the  Cauvery  I'laiil  in  Mysore  was  erected  to  meet  the 
demands  of  the  Kolai  ()old  Fields.  The  first  Indian  Elec- 
tricity Act  (190:^)  wa  drafted  by  Mr.  Meares  while  electrical 
engineer  to  the  Benual  ( '.overnment,  and  two  years  later  he 
was  appointed  electrical  adviser  to  the  Government  of  India. 
Several  hydro-electrical  scherne.9  were  brought  into  being 
during  the  first  decade  of  this  century,  including  that  at  the 
Muesoorie  Hill  station.  In  India  difficulty  is  experienced  on 
account  of  unforeseen  floods,  -vshich  may  occur  only  once  in 
as  long  as  90  years.  A  great  landmark  in  the  history  of  Indian 
water  power  was  the  commencement  of  the  Tata  Hydro- 
Electric  Power  Supply  Co.,  wbi"^  t~J<  the  development  of  the 


Western  Ghats  water  power  in  hand.  The  present  Electricity 
Act  became  law  in  1910,  which,  with  its  subsequent  amend- 
ments, is  acknowledged  to  be  an  up-to-date  enabling  Act 
with  little  red  tape  about  it. 

The  first  Hydro-Electric  Survey  was  due  to  the  foresight  of 
Sir  Thomas  Holland,  but  owing  to  the  ineptitude  of  tlje 
officials  of  local  Governments  it  came  to  nothing,  the  infor- 
mation supplied  being  vague  and  useless.  The  first  useful 
survey  was  commenced  in  1918,  and  since  then  three  reports 
(which  have  been  reviewed  in  our  colmnns)  have  been  pub- 
lished. It  is  safe  to  say  that  at  least  7,000,(XK)  e.h.p.  is  in  -. 
sight  on  the  most  conservative  estimate,  and  on  the  basis  of  ■ 
absolute  minimum    continuous   power. 

The  inertia  of  local  Councils  has  retarded  development  to 
an  enormous  extent  by  refusing  to  vote  funds  for  the  work. 
They  appear  to  be  quite  content  with  their  present  state  and 
look  suspiciously    on    Western   innovations. 

Mr.  Meares  agreed  with  Mr.  Arnall  that  the  present  interest 
rate  of  4  per  cent,  allowed  to  be  paid  out  of  capital  during 
the  constructional  jjeriod  is  not  sufficiently  attractive  to 
capitalists  and  i-equires  amendment. 

The  statistics  of  available  power,  &c.,  given  in  the  Triennial 
Report  (Elec.  Rev.,  April  '2Sth,  li^'i,  p.  604)  were  summarised    . 
in  the  papier,  and  the  speaker  exhibited  a  map  showing  the 
distribution  of  water  power  in  India. 

In  the  course  of  his  paper,  Mr.  Meares  spoke  of  the  lack  of 
regard  shown  by  the  Government  io  the  sanctity  of  con- 
tracts. He  instanced  a  c^se  where  a  number  of  engineers 
were  engaged  on  a  three-years'  agreement,  the  Government 
promising  to  pay  their  passages  out  and  home.  After  about 
five  months  it  was  found  impossible  to  proceed  with  the  work 
for  which  they  were  engaged,  and  so  they  were  discharged 
with  six  months'  notice,  and  the  provision  of  money  for  their 
I'assage  home  was  refused.  He  was  glad  to  state,  however, 
that  upon  appeal  the  Secretary  of  State  ordered  the  payment 
of  the  passage-money  for  theh-  return. 

The  chairman,  in  the  course  of  some  comments  upon  the 
paper,  said  that  the  coal  deposits  of  India  were  being  depleted 
to  an  extent  which  was  causing  grave  anxiety.  The  exploita- 
tion of  oil  was  increasing  at  a  greater  rate  than  the  discovery 
of  fresh  sources.  There  was.  therefore,  an  urgent  need  for  . 
water  power  development,  but  unless  the  Indians  themselves 
supported  hydro-electric  schemes  industry  would  ultimately 
fail  altogether.  He  said  that  in  all  schemes  irrigation  systems 
would  have  to  be  studied,  as  any  development  might  easily 
upset  the  carefully  balanced  formulae. 

Broadcasting  and  Acoustics. — In  connection  with  the  com- 
lueneement  of  the  official  broadcasting  .service,  a  correspondent 
points  out  that  one  peculiar  fact  which  has  become  apparent  ' 
is  that  the  acoustics  of  the  room  in  which  the  transmitting 
apparatus  is  installed  affect  the  actual  transmission  to  an 
appreciable  degree  at  times.  A  necessary  preliminary  to  the 
obtaining  of  the  best  results  will  be  the  perfecting  of  the 
acoustic  tjualities  of  the  transmitting  room.  Many  things  com- 
bine to  make  up  the  acoustic  properties  of  a  r(X)m — size,  fur- 
niture, shape,  &c.  The  transmitting  room  of  one  of  the  broad- 
casting stations  now  oiieratmg  has  a  bare  stone  floor  and  bare 
walls.  Worse  conditions  could  not  be  imagined  from  the 
acoustical  point  of  view.  Though  the  reception  from  this 
station  is  splendidly  loud,  a  great  improvement  in  clarity  :ind 
sonority  of  volume  would  be  obtained  by  furnishing  the  room 
in  the  right  way.  At  present  there  is  a  jxH-sistent  ringing 
tone  in  reception,  due  undoubtedly  to  the  heavy  i-everberation 
of  sound  waves  in  the  transmitting  room.  This  t'efect  is  very 
noticeable  when  strident  mu.sic  is  being  played.  Numerous 
amateurs  who  have  been  receiving  broadca.st  lausic  at  short 
range  are  exiieriencing  difficulty  in  reducing  the  volume  of 
sound  til  a  roiiifortable  minimum,  especially  when  only  hea'l 
telephones  are  used  The  loudness  is  sometimes  painful  and 
the  usual  methods  of  reducing  strength  are  futile.  One  effec- 
tive remedy,  however,  is  to  cut  out  reaction  altogether.  An 
aerial  tuning  inductance  .slightly  larger  than  that  designed 
for  the  actual  wavelength  concerned  .sometimes  gives  the 
desired  diminutiou,  and  a  large  capacity  condenser  placed 
across  the  coil  will  facilitate  tuning. 

Automatic  Train  Control. — Lt.-Col.  .\.  Mount,  report- 
ing to  the  Ministrv  of  Transixjrt  upon  an  accident  at 
Northampton  (L.  &  N.W.  RIy.),  on  August  -JOtli,  says  that 
this  was  another  illustration  of  the  cla.ss  of  accident  which 
Would  have  been  preventetl  by  an  aiiloiiiatic  train-stop  at 
the  .signal  conci'nird.  It  appears  that  a  iia.ssenger  tram  shortly 
after  leaving  Northaniptciii,  ran  into  the  rear  of  a  goods  tram 
which  had  left  the  statiou  some  time  belore,  derailing  the 
brake  van  and  four  rear  wagons  Immediately  afterwards, 
an  express  goods  train  travelling  in  the  opposite  direction 
collided  with  the  wreckage  and  its  engine  and  front  wagon 
were  derailed.  A  further  mishap  was  averted  by  the  prompt- 
ness of  a  signalman  in  pulling  up  pn  oncoming  passenger 
train.  Investigation  established  that  the  goods  train  with 
which  the  passenger  train  collided  had  been  standing  on  the 
line  for  an  hour  after  having  been  moved  back  past  tha 
"  home  "  signal  at  Northampton.  The  .signalman  responsible 
for  passing  the  passenger  train  through,  was  not  aware  that 
the  goods  train  had  been  moved  back,  but  he  had  put  his 
signal  at  danger  to  hold  up  the  train  until  a  Northampton- 
Rugby  fast  train  had  passed.  The  driver  of  the  former  train 
failed  to  observe  the  signal,  however,  and  ran  on  until  his 
engine  collided  with  the  standing  goods  train. 
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The  blectro=  Harmonic  Society.— The  Ladies'  Night  con- 
cert, held  at  the  Caxtou  Hall  on  i\iesday  last  week,  was  well 
attended,  and  proved  very  successful;  Mr.  iVank  Gill,  Presi- 
dent I.E.E.,  occupied  the  chair,  and  there  was  a  strong  pro- 
gramme. Vocal  Items  predominated,  and  perhaps  it  was  partly 
lor  that  reiison  that  the  only  in.strumental  pieces— viohn,  'cello, 
and  pianoforte  trios,  by  the  Misses  Mav— were  especially 
appreciated.  The  new  hall  was  more  comfortable  and  home- 
like than  that  occupied  last  year,  and  with  a  little  improvement 
in  respect  of  attention  to  draughts  should  serve  the  Society 
well— m  default  of  a  larger  one. 

Russian  Electrical  Ploughs.— The  Elektrozem  is  under- 
taking a  number  of  exi^priment.*;  on  a  lai-ge  scale  with  electric 
ploughs  prepared  by  the  Briansk  works,  in  the  district  of 
Bogorod,  where  2-50  dessiatines  of  land  will  be  ploughed  up. 
Experiments  will  be  undertaken  in  other  districts,  as  in  the 
Government  of  Samara,  where  deep  ploughing  is  required  and 
where  the  land  is  very  heavy,  requiring  careful  ploughing  for 
teugar-growing.  Experiments  will  also  be  carried  out  in  the 
Kostrom  Ciovernment  for  grass-growing.  At  the  same  time,  it 
is  announced  that  a  number  of  agreements  are  being  drawn 
up  for  the  electrical  equipment  of  farms;  and  one  with  the 
Zmrtechnical  Institute  for  similar  equii)irieut  on  the  experi- 
mental fields  at  the  station  of  Vescliky  on  the  Moscow-Windau 
Bail  Way. 

A  "  Wireless  "  Insurance  Policy. — .\  radio,  installation 
carries  with  it  certaiu  elements  of  risk,  and  is  a  very  suitable 
subject  for  insurance,  but  there  has  hitherto  been  no  sixjcial 
policy  issued  which  completely  covers  the  ground. 

The  Liverpool  Marine  and  General  Insurance  Co.,  Ltd., 
has  therefore  issued  a  special  prospectus  which  offers  a  policy 
at  a  moderate  premium,  covering  the  apparatus  itself,  includ- 
ing outside  aerial.=  and  supports,  to  provide  compensation  for 
damage  arising  from  numerous  risks  to  which  it  is  exposed, 
and  also  to  indemnify  the  owner  in  respect  of  claims  for  com- 
pensation for  personal  injuries  to  or  damage  to  property  and 
goods  of  third  parties,  caused  or  alleged  to  be  caused  by 
breakdown  of  the  aerials,  supports,  or  any  part  of  the  instal- 
lation. 

Such  claims  arise  in  a  variety  of  ways — to  the  outside  aerial, 
standards  or  attachments,  by  lightning,  storm,  tempe.st,  and 
malicious  damage,  !;nd  to  the  w-hole  set  by  fire,  hghtning, 
burglary,  housebreaking,  larceny  and  other  perils. 

Third  piirty  claims  are  frequently  a  source  of  considerable 
trouble  and  may  involve  legal  proceedings  before  a  settlement 
is  arrived  at.  and  it  is  ilesirable  to  transfer  the  liability  to  an 
insurance  compan.v . 

Tt  is  claimed  that  lamllni-ds  will  usually  withdraw  any 
opposition  towards  the  erection  of  atn'ials  on  buildings  <iri 
proof  that  the  tenant  is  iusm-ed  agaiu.st  damage  to  tlie 
building. 

The  object  of  the  insurance  is  to  provide,  not  against  the 
inevitable,  such  as  the  wearing  out  of  parts  of  the  apparatus, 
but  to  afford  provision  for  the  multitude  of  risks,  some 
undoubtedly  .serious,  outside  the  control  of  the  insured  person. 

Electrical    Power    Engineers'    Association. — The    fourth 

annual  dinner  of  the  South  Coast  Section  of  the  Association 
was  held  at  Brighton  on  November  11th.  Mr.  W.  J.  Jeffery 
(president)  oc'cupied  the  chair,  and  the  guests  included  the 
borough  electrical  engineeers  of  Brighton,  Plove,  Eastbourne, 
and  Bradford,  and  members  of  local  Corporation  committees. 
Dr.  Smith  (Hove),  in  proposing  the  "  Health  of  the  Asso- 
ciation," commended  the  excellent  educational  work  it  was 
carrying  on,  and  made  special  reference  to  the  high  .standard 
of  the  Jourudl.  Tn  reply,  Mr.  .b-ll'ery  said  that  Iheir  previous 
unorganised  stat<^  was  bad  for  the  industry  and  for  them- 
selves. The  .\ssoriatiou  had  ilniio  uiucli  ni  the  v--tabjlis-aticri 
ol  the  induslr>  Mr  (Meaiv  proposed  the  toast  of  "  Tlir 
Visitors."  and  Councillor  i  ialliers  (Brighton)  and  ]\Ir.  Bridges 
(Eastbourne)  replied.  Tlie  latter  spoke  of  the  importance 
which  the  Brighton  uiulertaking  would  probably  pos.sess  iu 
the  near  future.  Either  Brighfon  or  Hastings  would  eventu- 
ally take  over  the  Eastbourne  undertaking.  .\n  excellent 
musical  programme  was  provided. 

Industrial  League  and  Council. — The  .Tunual  nieetinj^  of 
the  al)ii\i'  oi-gani,siition  is  to  lake  place  oil  Wednesday,  Decem- 
ber (Uli,  at  the  Holhoin  liestauraiit  at  ."i.l.T  p.m.  The  annual 
dinner  takes  place  at  7  p.m.  The  ann\ial  report  for  Ill'Jl-'J'i  has 
just  boen   issued. 

Service  Notes.— .Maj.n  K.  W.  !■:.  lul-.  undjc,  T.D., 
M.LE.E.,  M.I.C.B.,  late  of  the  Loudon  Electrical  Engineers, 
has  been  appointed  lieutenant-colonel  of  the  new  11th  Battalion 
A. A.  ('orps  of  F.oyal  Hugiueers.  from  the  (ith  ult.  Jjieutenant- 
Colonel  Edgiundje  was  l<mg  associated  with  the  Ix)ndon  Elec- 
trical Engine, 'IS  before  the  great  war.  He  was  promoted  to 
held  rank  tlu'  month  before  the  war  broke  out,  and  served  in 
that  rank  and  as  teinporary  lieut<^nant-eolonel.  .\  number  of 
subalterns  who  served  with  various  electrical  units,  electric 
light  companies,  &c.,  in  the  war  have  been  appointed  to  the 
Territorial  Reserve  of  Ofticers.  Amongst  volunteer  ratings 
called  upon  for  instruction  are  aome  50  petty  officers  to  be 
trained  as  .submarine  detectors  in  the  u.se  of  the  very  delicate 
apparatus  employed  therefor ;  also  for  instruction  in  radio 
telegraphy.  Warrant  Electrician  F.  R.  Darley  has  been  posted 
to  the  battle.ship  Kmprror  of  JmUo  on  recommissii>ninn  from 
the  21st  inst. 


Dinner. — The  annual  dinner  of  the  Apprentices'  Associa- 
tion ol  the  General  Electric  Co.,  Ltd.,  Nvitton,  was  held  at 
the  Magnet  Club,  Erdinyton,  on  November  Slst.  Many  ex- 
merabers  of  the  .\s.sociation  and  ex-appreDtices  were  present. 

Fog  Prevention. — Mr.  Harris  moved  the  following  resolu- 
tion at  the  meeting  of  the  Londi.n  County  Council  on  iVeo- 
day:— "  Ihat  it  be  referred  to  the  Public  Control  Committee 
to  consider  and  report  now  far  fog  in  London  is  caused  by 
the  pollution  of  the  atmosphere  due  to  preventible  causes; 
whether  by  a  larger  use  of  electricity  for  power  and  other 
purposes  the  atmosphere  of  Ix)ndon  might  be  improved,  and 
whether  any  and,  if  so,  what  further  powers  are  required  to 
deal  with  the  emission  of  smoke  in  London." 

Mission^airies. — Radio  telephones  and  aeroplanes  are  to 
be  us»xl  in  hitherto  inaece.ssible  parts  of  China  by  missionaries 
of  the  Methodist  Episcopal  Church,  says  the  Daily  Exprem. 

Electro=Farming. — .\  lecture  on  "  How  Electricity  Helps 
the  Farmer,"  is  to  lie  given  on  Noveuilier  i5th,  at  the  Bedford 
Park  Club,  W.,  by  Mr.  H.   A.   Carney. 

What  is  "  Balk  "  Supply? — The  Induntrial  Auntralian  and 
Miiiiny  Standiird  says  that  the  Victorian  State  Electricity 
Commi.ssion  defines  the  term  '  bulk  supply  "  as  either  "  an 
unusually  large  supply  to  a  single  consumer,  or  a  supply  to  ;i- 
distributing  authority,  such  as  a  municipal  council  or  a 
private  corporation."  This  is  the  Commission's  own  definition 
of  a  term  that  is  universally  accepted  as  meaning  a  supply 
for  re-sale,  which  is  a  very  different  thing.  It  has  long  been 
recognised  by  those  conversant  with  the  policy  of  the  Commis- 
sioners that  they  have  definite  ambitions  regarding  distribu- 
tion of  electricity.  If  this  definition  is  accepted,  the  Commis- 
sion has  authority  to  enter  a  district,  otherwise  unprotected, 
and  supply  any  consumer,  and  thus  undermine  the  commer- 
cial soundness  of  the  undertaking,  this  eventually  resulting  in 
the  taking  over  of  distribution  by  the  Commission.  There  is 
no  explanation  as  to  what  is  "an  unusually  large  supply," 
and  this  also  can  be  determined  by  the  will  of  the  Commission. 
There  is  evidence  to  lead  one  to  suppose  that  the  Commission 
at  present  regards  a  few  kilowatts  as  "  an  unusually  large 
supply,"  but  this  detail  can  obviously  be  adjusted  at  any  time 
to  suit  circumstances  as  they  arise. 

Church  Telephones. — Telephones  for  deaf  members  of  the 
congregation  is  the  idea  of  one  of  Eastbourne's  preachers,  the 
Rev.  .lames  Reid.  He  is  installing  in  the  pulpit  of  the  Presby- 
terian Church  a  transmitter,  which  will  tarry  his  voice  to 
receivers  in  the  pews  of  those  who  need  them.  A  committee 
is  at  present  carrying  out  tlic  plan,  which  has  met  witn  the 
enthusiasm  of  many  who  have  hitherto  found  it  impossible 
to  hear,  siiys  the  Kmiiiiy  Neicx.  a  correspondent  of  which 
points  out  that  while  in  Holland  aUait  IS  mouths  ago  he  .saw  a 
similar  arrangement  at  the  church  of  Brock-in-Waterland,  one 
of  the  "  dead  "  cities  of  Holland. 

X=ravs  from  the  Sun. — The  French  scientist,  ^L  Henri 
Deslan^res,  director  of  the  Paris  Physical  Astronomical  Obser- 
vatory, at  a  meeting  of  the  .\cademy  of  Sciences  in  Paris 
appealed  for  international  co-operation  iu  a  matter  of  great 
interest. 

Hays  of  great  penetrative  power,  including  X-rays  and  radia- 
tions of  high  frequency,  are  known  to  be  emitted  by  the  sun 
and  stars.  The  high-i'requeney  radiations  may  give  rise  to 
signals  which  are  received  by  radio  equipment  from  time  to 
lime  ou  the  earth  and  have  so  far  baffled  the  electrical 
experts. 

These  cele.^lial  ladialious  birui  ouh  a  very  small  part  of  the 
ei\erg.\  shot  out  bv  the  sun  and  stars,  but  they  possess  many 
remarkable  electrical  properties  Some  of  their  effects  have 
been  measured  at  an  altitude  of  30,000  ft  (nearly  t^  milesV 
and  M.  Deslandres  suggests  that  these  experiments  should  be 
repeated  at  several  points  of  the  earth  at  the  highest  possible 
altitude.  Such  exj^erimeuts  would  be  costly  and  the  eivopera- 
tioii  of  the  various  nations  would  be  es.sential  to  their  .success. 

The  Western  Union  Telegraph  Co.,  North  America. 
estimates  that  the  disturbances  connected  with  suuspots 
caused  it  a  loss  of  £50,000  la.st  year.  It  has.  in  eons»>.|ueiuv. 
decided  to  estal)Iish  an  astronomical  section  of  its  own  to 
develop  a  system  of  precautions  against  sunspot  di.sturbances. 

Arrangements  have  been  made  with  the  United  States  Naval 
Obs<TV!itory  for  a  regular  bulletin  st>rvice  on  the  condition 
ol  Mins|.o(s.  In  ivtiirii  for  this  .service,  the  West<'rii  Uuion 
IS  [irepariug  to  collect  iufonuatioii  on  a  large  .icale  on  dec 
trical  currents,  their  strength  and  dirc<:tiou,  and  their  .ipparent 
coimeetiou  with  sunspots. — DaiUi  Mail. 

The  Marine  and  Small  Craft  Exhibition.— The  Mariiif 
and  Small  ('ran  FAliibitiou  and  Congres.s  began  at  the  Royal 
Agricultural  Hall  on  November  Uth.  and  the  exhibitos,  whi<h 
tulfil  every  need  of  the  yachtsman,  included  a  collection  of 
practical  small  craft.  On  the  l.^th  inst.  H.R  H.  the  Duke  of 
York  performed  the  formal  opening  ceremon\  by  means  ot 
radio  telephony  from  Buckingham  Palace,  and  amongst  the 
subjects  dealt  'with  at  the  Congress  meetings  was  that  of  the 
"  Equipment  of  Small  Yachts  with  Wireless  Apparatus,"  by 
Commander  .T.  A.  Sle<\  C.B.E.,  R.N.  (Ret.)  (Marconi  Inter- 
national Marine  Communication  Co..  Ltd.). 

Amongst  the  exhibits  of  Mr.  Geo.  Sriiin  (Brentford)  was  a 
motor  launch  fitted  with  an  aerial  and  a  three-valve  radio  re- 
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eeiver  by  the  Wilton  Wireless  Co. ;  he  also  showed  two  marine 
engines,  a  25-h.p.  Sterling  and  a  45-h.p.  Kermath,  both  of 
which  were  provided  with  electric  starters. 

Messrs.  .Vutovevoks,  Ltd.,  had  a  large  display  of  radio  com- 
ponents, accessories,  "  loud-speaking  "  attaohrnents,  aerials, 
itc,  suitable  for  use  on  small  craft,  punts,  and  houseboats; 
also  cabinet  type,  valve,  and  crystal  receivers,  amplifiers, 
transmitters,  to-.,  the  firm  being  a  distributing  agent  for  nearly 
a  dozen  British  manufacturers  of  radio  equipment.  In  the 
centre  of  the  hall  a  number  of  "  loud-speaking  "  horns  was 
suspended,  and  the  firm  demonsti-ated  the  reception  of  speech 
and  music  successfully. 

Messrs.  Edison  Accl'mul.\tors,  Ltd.  (London)  had  on  view 
samples  of  all-steel  accumulators,  such  as  are  used  for  ignition 
and  lighting  on  small  craft,  for  yacht  Ughting,  and  similar 
purposes. 

Messrs.  Dixon  Bros.  &  Hutchinson,  Ltd.  (Southampton), 
showed  amongst  other  engines  a  paraffin  set  coupled  direct  to 
a,  1..5-kW  generator. 

The  L.vngdon  Engineering  Works  (Southampton)  e.xhibited 
three  sizes  of  petrol  and  paraffin  electric  lightin;^  .'iets,  the  capa- 
cities being  1  kW,  11  h.p.  at  3.5  V,  and  14  .\  at  100/13.5  V,  the 
generators  being  of  various  makes  and  connected  direct  to  the 
engines. 

The  Evisrude  Motor  Co.  (Eng.),  Ltd.  (London),  .showed 
two  house-lighting  sets,  each  being  complete  with  a  .slate 
switchboard  and  a  battery  of  accumulators.  The  larger  "  Mad- 
strong  "  will  produce  20  A  at  40  V  and  1,200  r.p.m.,  while  the 
smaller  "  Evenlite  "  has  a  capacity  of  500  W  at  25  V  and 
1,000  r.p.m. 

The;  London  Electric  Firm  (Croydon)  exhibited  a  petrol- 
electric  generating  .set  having  an  output  of  500  W  for  yacht 
lighting,  &c.,  in  addition  to  a  selection  of  searchlight  and 
signalling  projectors  suitable  for  use  on  small  craft  that  are 
fitted  with  electrical  installations.  The  arc  lamps  are  pro- 
vided w'ith  a  hand  or  automatic  feed  as  required,  or  for  lower 
Voltages  metal-filament  lamps  may  be  used.  On  this  firm's 
stand,  lamps,  lamp-lowering  gear,  electric  irons,  kettles,  stoves, 
and  an  electric  soldering  iron  heater  were  to  be  seen. 

The  EIectrically=propeIled  "  Maryland." — .\nother  record  ' 
of  the  superiority  of  electric  propulsion  has  been  established. 
When  returning  from  the  Centennial  Exposition  of  Brazil, 
the  all-electric  U.  S.  battleship  Maryland  made  the  4,760-mile 
run  from  Eio  de  Janeiro  to  New  York  in  ten  days,  seventeen 
hours,  and  fifty  minutes,  thereby  breaking  the  former  record. 

However,  the  matter  of  eight  hours'  difference  in  running 
time  by  no  means  expresses  the  full  significance  of  the  new 
accomplishment,  for  this  is  revealed  only  on  consideration  of 
the  vastly  different  weather  conditions  under  which  the  two 
runs  were  made. 

The  best  time  of  the  Amcricati  Legion  was  made  in  favour- 
able weather;  while  the  Maryland  for  nearly  two  days  had  to 
proceed  against  75-mile-an-liour  hurricanes.  The  violence  of 
the  ordeal  is  described  in  the  Grncral  Electric  Review,  which 
points  out  that  the  high-speed  endurance  run  of  nearly  4,800 
miles  through  tropical  waters  at  an  average  sustained  speed 
of  18.46  knots  with  a  final  spurt  for  four  hours  at  21  knots 
reflects  especial  credit  on  the  engineer  officers. 

The  chief  importance  of  the  voyage,  so  far  as  naval  designers 
are  concerned,  lies  in  the  fact  that  the  Maryland  is  electrically 
driven  and  controlled  and  that  the  success  of  the  run  probably 
will  determine  that  this  form  of  power  shall  be  utilised  to 
operate  many  .\merican  battleships  of  the  future. 

"  The  long  voyage  provided  an  e.xcellent  test  and  proved 
that  the  Maryland  can  be  handled  with  the  greatest  efficiency 
and  economy,"  was  Secretary  Hughes'  comment  on  the  battle- 
ship's performance. 

"  I  did  not  realise  until  this  trip  how  superior  the  electric 
drive  is  to  anything  else,"  said  Admiral  Hilary  P.  Jones. 

"  The  storm  proved  the  value  of  the  electric  drive,"  said 
Captain  Sellars.  "  That  is  automatically  regulated,  so  no 
matter  what  seas  we  plougli  into  the  speed  of  the  ship  is 
maintained.  During  the  .storm  we  sometimes  brought  up 
against  seas  as  if  they  were  brick  walls,  but  the  Maryland 
went  right  through  them.  We  only  lost  0.8  of  a  knot  at  any 
tiine  during  the  worst  of  the  blow. 

"  When  we  ran  up  against  seas  that  checked  our  way  there 
was  ft.OfCl  more  h.p.  generated  to  bring  the  speed  up  to  the 
normal  18  knots  and  keep  it  there.  The  automatic  governor 
takes  care  of  that,  and  all  that  is  necessary  is  to  set  the. 
motors  at  the  desired  number  of  revolutions,  and  they  keep 
that  speed.  There  is  no  racing,  either,  when  the  screws  lift 
from  the  water. 

"  The  .ship  picked  up  like  a  subway  express;  800  yards  from 
our  anchorage  we  were  doing  eighteen  knots." 

While  the  foregoing  enthusiastic  comments  were  made  with 
reference  to  her  recent  remarkable  voyage,  it  is  worthy  of 
note  that  the  satisfaction  with  her  electric  propelling  ma- 
chinery dates  back  to  her  builder's  trials  in  June,  1921. 

Cast  Iron  Research.— Tin-  British  Cast  Iron  Research 
Association  has  miblished  its  first  annual  report,  covering  the 
year  ended  on  June  30th  last.  It  is  stated  that  although 
there  are  3,000  foundries  engaged  in  the  production  of  grey 
or  malleable  ca.st-iron  in  this  country,  only  202  of  these  have 
become  members  of  the  Association  in  spite  of  persistent 
propaganda.  This  is  .attributable  in  a  large  measure  to  the 
bad  8tat«  of  trade.    The  Council  recommends  the  division  of 


the  country  into  sixteen  foundry  areas,  each'  to  have  one  repre- 
sentative on  the  Council  for  every  hundred  foundries.  Sixty- 
six  meetings  of  the  Council  and  committees  have  been  held 
during  the  year  in  Manchester,  London,  Sheffield,  and  Bir- 
mingham. Research,  which  is  limited  by  finance,  is  being 
carried  out  in  nine  main  directions.  The  year's  work  has  in- 
cluded re.<*earches  upon  moulding  sands  and  refractories,  malle- 
able castings,  internal  combustion  engine  cylinder  castings, 
and  shrinkage  defects.  Other  ways  in  which  the  Association 
has  been  active  include  educational  schemes,  and  the  collec- 
tion and  arrangement  of  i>eriodical  information. 

National  Association  of  Supervising  Electricians. — In  con- 
tinuance of  this  session's  educational  programme,  the  N..\.S.K. 
held  a  meeting  at  the  St.  Bride's  Institute  on  November  14th, 
at  which  Mr.  H.  .\.  Hankey,  of  Marconi's  Wireless  Tele- 
graph Co.,  Ltd..  delivered  a  lecture  on  radio  telegraphy  and 
telephony,  and  demonstrated  broadcast  reception. 

The  fascinating  nature  of  the  subject  attracted  a  very  large 
audience,  and  the  speaker  had  an  intimate  acquaintance  with 
his  subject.  The  lecture  commenced  with  an  explanation 
of  the  fundamental  principles  of  the  radio  art,  and  by  means 
of  diagrams  the  nature  of  the  types  of  ivaves  emplpyed  was 
made  clear.  Mr.  Hankey  was  very  skilful  in  his  method  of 
steering  a  course  between  technicality  and  the  elementary — a 
very  difficult  matter  with  .such  a  subject.  A  number  of  lantern 
slides  were  exhibited,  which  gave  an  excellent  impression  of 
the  magnitude  which  radio  telegraphy  and  telephony  have 
attained,  views  being  shown  of,  the  Carnarvon  and  other  large 
stations  erected  by  the  Marconi  Co.. 

\  special  feature  of  interest  was  the  description  and  views 
of  the  Inchkeith  '.'  radio  lighthouse,"  dealt  with  by  Mr. 
Frankhn  in  a  paiier  read  before  the  T.E.E.  last  session.  This 
is  able  to  indicate  the  proximity  and  direction  of  a  danger 
point  to  vessels  at  sea,  by  means  of  directional  short-wave 
radio-telegraphy,   over  a  range  of  about  ten   miles. 

The  lecturer  dealt  with  the  importance  of  the  thermionic 
valve  and  explained  its  construction  and  action.  The  demon- 
stration of  telephonic  reception  was  given  with'  the  aid  of  a 
simple  single  aerial,  stretched  from  one  end  of  the  hall  to 
the  other,  and  a  multi-valve  receiver  and  loud  speaker.  The 
evening  marked  the  commencement  of  official  "  broadcasting  " 
from  Marconi  Plouse,  but  owing  to  certain  questions  relating 
to  copyright,  &c.,  it  was  only  possible  to  distribute  items  from 
the  evening  newspapers,  during  two  separate  half-hours.  The 
result  was  very  successful  and  speech  was  as  clear  as  the  pre- 
sent form  of  loud  sneaker  allows. 

The  lecturer  had  numerous  questions  put  to  him  by  members 
of  the  audience,  all  of  which  he  answered  very  satisfactorily. 
He  said  that  the  use  of  an  insulated-wire  aerial  was  of  doubt- 
ful advantage  judging  by  his  own  experience.  He  also  ex- 
pressed doubt  as  to  the  efficiency  of  a  lighting  installation 
when  employed  as  an  aerial. 

The  chaimian,  Mr.  W.  E.  Highfiekl,  in  proposing  a  vote  of 
thanks  to  Mr.  Hankey,  traced  the  growth  of  telegraphy  and 
telephony  and  .said  that  the  radio  art  still  had  endless  po-si- 
bilities. 

Atmospheric  Energy. — In  a  letter  to  The  Engineer,  Mr 
H.  R.  Kempe  works  out  the  energy  stored  up  in  the  atmos- 
phere, on  the  ba.sis  that  one  cubic  foot  of  air,  expanding  into 
absolute  vacuum,  could  give  out  5,188  foot-ix)uiids.  He  finds 
that  the  energy  contained  in  a  layer  of  air  one  foot  deep  over 
the.whole  surface  of  the  earth  is  1.13  x  10"'  foot-pounds,  which 
is  sufficient  to  produce  1,000,000  horse-power  for  6,530,000 
years. 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers. — Hon.  Member. — At 
the  Mie<<ting  of  the  Institution  on  November  Kith  it  was  an- 
nounced by  the  President  that  the  Cijuucil  had  thflt  Alay 
unanimously  elected  Prof.  John  Ambrose  Fleming,  M..\.. 
D.Sc,  F.R.S.,  of  the  Pender  Electrical  Laboratory,  University 
College,  London,  an  honorary  member  of  the  Institution. 

Informal  Dinner. — It  has  been  arranged  for  members  of 
the  Institution  to  dine  together  informally  on  December  7tb 
at  the  Engineers'  Club.  Members  who  desire  to  be  present 
should  inform  the  secretary  as  early  as  possible  of  their 
intention. 

Liverpool  Sub-Centre. — A  popular  lecture  on  "  Broadcast- 
ing "  was  given  in  the  Arts  Theatre  of  the  University  by  Mr. 
A.  P.  M.  Fleming,  C.B.E.,  M.Sc.,  to  members  and  friends, 
totalling  625,  on  November  1.3th. 

North-Eastern  Centre. — Students'  Section. — A  meeting  of 
the  North-Eastern  Students'  Section  was  held  at  Newcastle 
on  November  10th,  when  Mr.  F.  G.  C.  Baldwin,  chairman  of 
the  North-Eastern  Territorial  Centre,  gave  the  students  an 
address  on  "  Efficiency."  Mr.  W,  N.  Kilner  was  in  the  chair, 
and  there  were  present  42  members  and  two  visitors.  The 
next  meeting  is  on  December  1st,  when  Mr.  W.  Owen  will 
lecture  to  a  joint  meeting  with  the  North-East  Coast  Institu- 
tion of  Engineers  and  Shipbuilders  and  the  Mining  Institution, 
on   "  Distortion  in   Wireless  Telephony." 
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Scorri.SH  Centre. — At  a  rec^t  meeting  of  the  Scottish 
Centre,  when  >Ir.  A.  S.  Hampton,  president,  delivered  his 
inaugural  address,  the  subject  dealt  with  was  the  economic 
aspect  of  railway  electrification.  Mr.  Hampton  pointed  out 
that  the  electrification  of  railways  had  improved  the  position 
.so  far  as  short-haul  Crafdc  was  concerned,  and,  generaDy  speak- 
ing, the  existing  electric  lints  had  adjusted  themselves  to  pay- 
ing theu-  way  and  creating  new  trafdc.  Mr.  Hampton  alio 
referred  to  the  greater  utilisation  of  the  available  water  power 
in  Scotland,  and  pointed  out  that  there  was  a  limit  to  the 
length  of  the  transmission  line  and  a  pomt  at  which  the  advan- 
tage of  the  hydro-electric  power  station  was  wiped  out  The 
lecture  wa.^  illustrated  with  a  number  of  lantern  slide.s. 

RtsT  Midland  Sub-Centre— .'Vt  the  third  meeting  of  the 
]9'22-'2:-l  .session  of  the  Sub-Centre  at  Loughborough,  on  Nf>- 
vember  ilst,  a  paper  was  read  by  Prof.  W.  Cramp,  U.Sc, 
entitled  "  Some  Recent  Research  in  Electrical  Engineering," 
in  the  course  of  which  the  coustniction  and  use  of  a  balance 
for  the  accurate  determination  of  held  intensity,  reading  to 
one  line  per  square  centimetre,  was  described,  including  the 
use  of  the  balance  to  prove  the  Biot^Savart  law^  The  effect 
on  the  characteristics  of  an  induction  motor  of  including  in 
the  rotor  cii'cuit  extra  self-induction,  .such  as  is  the  case  when 
a  machine  is  used  as  a  synchronous  induction  motor  was 
explained,  as  were  also  tests  carried  out  upon  the  action  of  a 
new  balance  dependent  upon  a  radio-active  disk.  A  com- 
parison was  made  of  two  commercial  rectifiers,  namely,  (a)  the 
Tungar  rectifier,  which  depends  u|)on  the  ionisation  produced 
by  a  tungsten  hlament.  and  [b)  the  J.  and  P.  rectifier,  which 
depends  ujxin  purely  magnetic  and  mechanical  principles. 

A  new  mine  signalling  system,  designed  by  Mr.  G.  M. 
Havey,  with  the  object  of  getting  rid  of  the  contact  spark  by 
making  the  circuit  non-inductive  by  the  use  of  a  thermionic 
valve  was  described ;  also  a  method  of  measuring  and  record- 
ing the  received  signal  strength  in  radio  telegraphy,  depend- 
ing upon  the  measurement  of  the  change  in  the  anode  current 
by  means  of  an  Einthoven  galvanometer  with  a  special 
balancing  arrangement.  The  calculation  of  the  eddy  currents 
in  the  .sheaths  of  single  core  lead-covered  cables  was  dealt 
with.  More  accurate  methods  of  predetermining  the  flux  in 
the  air  path  of  a  magnetic  circuit  were  pointed  out,  and  a 
coniparison  of  these  with  older  approximations  was  made. 

Institution  of  Mining  Engineers. — The  thirty-third  annual 
general  meeting  was  held  on  November  16th  and  17th.  The 
re-elected  president.  Prof.  Sir  John  Oadman,  K.C.M.G.,  D.Sc, 
in  his  address,  reviewed  the  progress  of  this  branch  of  engi- 
neering, showing  how  the  improvement  of  mechanical  apph- 
ances  in  mining  had  multiplied  the  output  and  reduced  the 
casualty  rate.  With  the  In.stitution  of  Mining  and  Metallurgy 
the  Institution  had  decided  to  form  an  Empire  Council  of 
Mining  and  Metallurgical  Engineeiing.  The  sister  institutiors 
in  the  British  Isles  and  the  Dominions  would  be  invited  to 
co-operate  and  bec^pme  equal  partners.  The  objects  ot  the 
Council  would  be  ^  promote  safety  and  economy;  to  raise 
the  profes-sional  status  of  the  mining  engineer;  to  convene 
periodical  congresses,  &c.  The  president  was  confident  of  the 
success  of  the  scheme. 

Birmingham  and  District  Electric  Club. — Meml>ers  of  the 
Club  paid  a  visit  to  the  Witton  wcjrks  of  the  General  Electric 
Co.,  Ltd.,  on  November  10th,  and  were  much  impressed  with 
the  resources  of  the  works,  and  were  particularly  interested 
ill  the  development  and  reseai-ch  laboratories  and  the  new 
2'2.(K)()-kV.\  .set  under  construction  for  the  Birmingham  Cor- 
poration. .\fter  the  visit  the  usual  monthly  meeting  was  held, 
when  there  was  an  animated  di.scu.s.sion  upon  the  paper  read 
at  the  previous  meeting  by  Mr.  F.  R.  Unwin,  A.M.I.E.E.,  on 
■  Alternating  Current  Apparatus."  The  discussion  centred 
largely  on  the  question  of  unity  power  factor. 

Cbelmsford  Engineering  Society. — On  November  9th  a 
lecture  on  "  Wirele.'vs  Tel'.'phonv  "  was  delivered  bv  Mr. 
H.  M.  Dow.sett.  M.I.E.E..  chief  of  the  Testing  Department. 
Messrs.  Marconi's  Wireless  Telegraph  Co..  Ltd.  The  lecture:' 
lucidly  explained  various  types  of  transmitting  microphones 
and  the  latest  type  of  transmitt-er  which  will  be  used  at  Mar- 
coni House  for  broadcast  telephony.  The  interest  of  the 
lecture  W'as  considerably  added  to  by  lantern  slides,  which 
were  specially  prepared,  included  in  which  were  .slides  show- 
ing the  latest  types  of  transmitters  with  their  theoretical 
diagrams  of  connections,  also  receiver  diagrams.  The  lecture 
concluded  with  a  description  of  the  various  tyjies  of  receivers 
suitable  for  the  reception  of  telephony,  and  during  the  even- 
ing concerts  from  Writtle  and  Marconi  House  were  heard  with 
the  aid  of  frame  aerials  and  three  indejiendent  loud  speakers. 

Radio  Association. — .\  meeting  of  tlie  trade  section  of  the 
Radio  Asso<'iation  was  held  at  the  Hotel  C*cil  on  November 
90th  as  a  result  of  a  previous  meeting  of  the  Association  on 
November  10th.  which  was  attended  by  a  large  number  of 
radio  manufacturers  and  traders.  At  that  meeting  the  neces- 
sity for  immediate"  steps  to  lie  taken  in  order  to  protect  the 
special  intere.sts  of  manufacturers  and  traders  were  clearly 
manifested.  Tlic  .second  meeting  formulated  a  plan  of  cam- 
paign to  attain  this  end,  and  discussed  the  l>est  way  of  taking 
up  with  the  Broadcasting  Co.  and  the  Postmaster-General  such 
matters  ,i«  are  likely,  it  is  said,  to  l)e  a  menace  to  the  welfare 
of  the  radio  industry  of  this  country.  The  meeting  was  called 
to  confirm  resolutions    passed    at    the   previous    meeting,    to 


nominate  additional  members  of  the  pro.  tern.  Committee 
(Trade  Section),  and  to  issue  instructions  to  the  committee  for 
immediate  action. 

It  was  an  entertaining  meeting,  says  the  Daily  News. 
Ailer  Prof.  A.  .M.  Low  and  Colonel  L'Eetrange  Malone 
had  explained  the  object,  members  of  a  second  body — the 
Wireless  Manufacturers'  and  Traders'  Association — protested 
that  they  had  a  committee  which  had  been  waiting  for  six 
weeks  to  meet  the  Radio  .•Vssociation.  After  a  hvely  discussion 
the  secretary  of  the  Traders'  Association  virtually  took  the 
meeting  out  of  the  hands  of  the  Radio  Association,  and  an 
entirely  new  association  was  formed.  Members  of  both  the 
other  organisations  were  recommended  to  join  it  at  once.  A 
i»mmittee  was  immediately  appointed  to  draw  up  plans  ol 
action  against  what  was  described  by  a  speaker  as  "  the 
dictation  of  the  Marconi  people."  A  manufacturer  then  an- 
nounced that  yet  another  association  for  British  manufacturers 
only  would  be  in  being  in  a  week  or  so.  After  this  the  meet- 
ing broke  up,  leaving  the  elected  committee  in  session.  The 
amalgamation  of  the  Wireless  Manufacturers'  and  lYadert' 
Association  with  the  Radio  Association  was  agreed  to,  the 
name  of  the  new  association  to  be  "  The  Radio  Manufacturers' 
and  Traders'   Association,   Ltd.,   by   guaiautee." 

Greenock    Association    oi    Electrical  Engineers. — A  large 

attendance  of  members  greeted  Mr.  S.  A.  Stigant,  A.M.I.E.L., 
when  he  read  his  paper  on  "  Transformer  Breakdowns."  Tlie 
subject  was  treated  vei-y  fully,  and  numerous  lantern  illustra- 
tions of  actual  breakdowns,  electric  wave  phenomena,  graphs 
of  mechanical  stresses,  &c.,  clearly  demonstrated  the  lecturer's 
lX)ints.    Protective  devices  and  oils  were  also  discussed. 

Faraday  House  Old  Students'  Association. — The  annual 
dinner  of  this  Association  was  held  at  the  Hotel  Cecil  on 
November  17th,  Mr.  P.  V.  Hunter,  C.B.E.,  president  ot  the 
Association,  being  in  the  chair,  and  amongst  those  present 
were: — Mr.  LI.  B.  Atkinson,  Sir  Tom  Callender,  Mr.  E.  S. 
Downe,  Dr.  W.  H.  Eccles,  F.R.S.,  Dr.  Ferranti,  Mr.  F.  Gill, 
Mr.  Haydn  T.  Harrison,  Sir  Ernest  Hughman,  Mr.  R.  W. 
Hughman,  Mr.  W.  W.  Lackie,  Colonel  ilorcom,  Mr.  A.  Page, 
Mr.  G.  W.  Partridge,  Mr.  C.  C.  Paterson,  Mr.  G.  Scott  Ram, 
Dr.  A.  EusseU,  Captain  H.  Riall  Sankev,  Mr.  A.  M.  Sillar, 
Mr.  F.  E.  Smith,  F.R.S.,  Mr.  W.  O.  Smith,  Sir  John  Snell, 
Mr.  0.  D.  Taite,  Mr.  C.  P.  Sparks  and  Mr.  C.  H.  Wordingham. 
The  toast  of  "  Faraday  House  and  its  Old  Students  "  was  pro 
posed  by  Mr.  Gill.  Dr.  Russell,  in  reply,  stated  that  the 
College  had  a  very  succes-sfid  year',  and  quoted  interesting 
and  instructive  figures  with  respect  to  the  war  service  student> 
.sent  to  the  College  by  the  (iovernment,  showing  that  the 
money  had  been  well  expended.  0(  7'2  who  had  completeil 
their  training  at  Faraday  House.  68  had  b.vn  placed  in  apptiint- 
ments  in  the  engineering  industry,  and  four  were  now  waiting 
to  obtain  posts.  The  College  sports  teams  were  flourishing, 
and  although  the  theoretical  course  only  lasted  two  years,  yet 
several  of  the  students  took  the  London  B.Sc.  in  engineering, 
two  of  them  taking  honours  last  year.  They  had  also  been 
successful  in  the  open  competition  for  posts  in  the  Engineer -in- 
Chief's  Department  of  the  Post  Olfice.  He  attributed  much 
of  their  success  to  the  wholehearted  co-oiieration  of  the  many 
important  engineering  companies  and  borough  electrical  under- 
takings to  which  the  College  is  affihated.  ilr.  C.  D.  Taite  pro- 
posed the  "  Guests,"  and  Sir  John  Snell  and  Captain  Sankev 
repUed.  Finally,  Sir  Tom  Callender  proposed  the  toast  of 
"  The  Chairman  "  (Mr.  P.  V.  Hunter),  who  made  an  inter- 
esting and  amusing  reply.  An  excellent  musical  entertainment 
finished  up  a  most  enjovable  evening. 

"  Old  Centralians." — A  meeting  of  the  Old  Students' 
A.ssociation  of  the  City  and  Guilds'  Engineering  College.  Man- 
chester Local  Branch,  and  a  smoking  concert  will  be  lield  at 
the  Grand  Hotel,  Manchester,  on  December  1st.  at  7.30  p.m. 
Tickets.  2s.  4d.  each,  may  be  obtained  from  Mr.  J.  P.  Clifton. 
"  Cargiil,"  Springfield  Road.  Sale,  or  the  MetropoIitan-'Vickers 
Electrical  Co.,  Ltd..  Trafford  Park. 

Junior  Institution  of  Engineers. — "  The  Development  of 
Ball  and  Roller  Bearings  "  was  the  subject  of  a  lecture  de- 
livered by  Mr.  A.  W.  Macaulay  at  the  Institution  Rooms  on 
November  10th.  The  lecturer  comnienceil  by  referring  to  the 
recent  contributions  of  Mes.srs.  Palmgren  and  Heathcote.  and. 
after  briefly  describing  the  progress  of  development  and  design 
of  both  types  of  bearings  during  the  past  '20  years,  offered 
tentative  suggestions  for  commercial  tests.  Four  principal 
suggestions  for  the  conditions  under  which  the  commercial 
tests  should  lie  carried  out  were  (1)  to  submit  the  bearing  to 
100  hours'  continous  running  under  pure  radial  load  at  1.000 
r.p.m.,  with  the  intention  of  subjecting  the  balls  and  races  to 
such  a  number  of  revolutions  in  a  reasonable  time  as  would 
just  produce  flaking  from  excessive  fatigue,  the  result  to  be 
the  average  obtained  from  at  least  half  a  dozen  bearings;  (2) 
the  test  load  to  be  twice  the  listed  capacity ;  (3)  the  prol>able 
life  under  other  loading  to  be  derived  from  the  cubic  law,  i.e.. 
the  life  at  normal  listed  load  (half  test  load)  would  l>e  800 
hours,  and  so  on ;  (4)  these  severe  conditions  representing  an 
admission  of  a  definite  life  to  a  bearing  must  be  considered 
in  relation  to  the  majority  of  applications  in  actual  service. 

Appointments  Vacant. — Switchboard  attendant_  for  the 
Newport  Corporation  Electricitv  Dept. :  junior  switchboard 
attendant  for  the  L.C.C.  Tramways  Dept.  (See  "  Official 
Notices  "  to-day.) 
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OUR     PERSONAL     COLUMN. 

The  Editors  iniuie  elcctriciil  cimineen,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  ahr  electric  tramway  and  railway  officials,  to 
keep  readers  of  t'nc  Ellcibic.\l  Review  posted  as  to  their 
movements. 

Sex.mok  Malv  ii,  ivlii)  ba.s  been  ill  liir  the  patt  tliieo  weeks, 
1:^  still  unwo!!.  uiil  hii»  been  i-umpelletl  to  cancel  ull  engage- 
ments for  the  iciuaiuder  of  this  month. 

It  is  .-latcJ  that  Jlr.  iSevili,k  CHAMBEiii,.M.\,  M.l'.,  has  le- 
t-igned  b;^  j^eat  on  the  boards  of  the  Birmingham  Small  Anns 
Co.,  tin  Daimler  Co..  and  Elliotts  Metal  Co.  on  accepting  the 
offic    <l  rostmastei-Geueral. 

];ailie  T.WLOR,  who  ha.s  ju.'it  been  elected  Provost  of  Cum- 
iinc  k.  after  being  a  menibev  of  the  Council  for  ft>  years,  t(X)k 
..\.  1  in  1901,  in  partnership  with  his  brother,  the  bu.siness  of 
I  eorge  M'Cartney  &  Co.,  which  ha.s  added  many  departments 
to  the  business  since  the  date  mentioned,  and  is  manufacturing 
the  "  Orb  "  electric  switches.  Provost  laylor  has  charge  of 
the  commercial  side  of  the  business. 

Mr.  A.  F.  Hauuison,  of  the  City  of  London  Electric  Lighting 
Co.,  Ltd.,  has  been  apiwinted  a  vice-president  of  the  Chartered 
institute  of  Secretaries. 

Sir  KoBKKT  HoKNE,  K.C.,  M.P.,  who  held  the  ofi&ce  of  Chan- 
cellor of  the  Exchequer  and  various  other  offices  in  the  late 
Government,  has  been  elected  a  director  and  vice-chairman  ol 
Baldwins,  Ltd. 

The  Daily  Dispatch  of  Manchester  announces  that  au  im- 
portant change  m  the  i)eis()nnel  of  the  Metroixilitan-Vickeis 
Electrical  Co.,  Ltd.,  of  I'rallord  Park,  has  been  made  by  the 
appointment  to  the  chairmanship  of  Sir  Philip  Nash  in  place 
of  Mr.  J.  Annan  Bryee,  who  has  been  the  chairman  ct  the 
British  Westinghouse  Co.  (now  Metiopolitan-Viekers)  for  a 
good  many  years,  and  is  retiring  on  the  ground  of  ill-health. 
■  It  is  unde"r.stoo(.f  that  Sir  Philip  will  take  an  active  part  in 
the  control  of  the  company.  Sir  Philip  Nash  is  one  of  the 
best-known  locomotive  engineers  in  the  country.  He  was  head 
of  the  Great  Northern  locomotive  department,  and  from  1899 
to  1915  chief  in  the  same  department  for  the  East  Indian  Rail- 
way. He  rendered  valued  service  to  the  Ministry  of  Muni- 
tions, and  in  1916  became  Deputy  Director-General  of  l^rans- 
port  in  France.  He  is  a  member  of  the  Institute  of  Civil 
Engineers,  and  holds  distinguished  Belgian,  Italian,  and 
.\merican  Orders  for  various  services." 

Mr.  L.  F.  BiCKELL,  city  electrical  engineer  of  Port  Elizabeth, 
South  Africa,  is  visiting  Great  Britain,  and  expects  to  arrive 
about  January  8th.  He  requests  that  any  communication  be 
addressed  to  him  c/o  Messrs.  Davis  &  Sopcr,  54,  St.  Mary  Axe, 
London,  E.C. 

Mr.  F.  T.  HoMAN,  chief  assistant  engineer  to  the  Northamp- 
ton Electric  Light  &  Power  Co.,  Ltd.,  has  been  appointed 
deputy  engineering  agent,  Calcutta,  to  the  Calcutta  Electric 
Supply  Corporation,  Ltd. 

The  marriage  took  place  on  November  17th  of  Mr.  Trevor 
F.  D.  KosE  and  Miss  LuESE  Phyllis  Hiust,  younger  daughter 
of  Mr.  and  Mrs  Hugo  Hirst.  lu  the  large  company  at  the 
reception  in  Claridge's  Restaurant  were  Lord  and  Lady  Ash- 
lield,  Major-General  Sir  Newton  and  Lady  Moore,  Lady  Harris, 
bir  William  Noble,  Sir  .John  Hewett,  Sir  Malcolm  and  Lady 
McAlpine,  Colonel  Grant  Morden,  M.P.,  Mr.  Gordon  Selfridge, 
.\LV.  and  Mrs.  A.  W.  Gamage,  Captain  Hughes  Hughes,  Mr. 
David  Gilmour,  M.P.,  Mr.  and  Mrs.  Montague  Armstrong,  Mr. 
and  Mrs.  M.  J.  Railing,  Dr.  A.  H.  Railing,  Miss  Megan  Uoyd 
George,  Mr.  and  Mrs.  Richard  .lack,  Mr.  and  Mrs.  Llewellyn 
Atkinson,  Mr.  C.  H.  Wordinghaiii,  and  Mr.  ,1.  S.  Hightield. 
Altogether  some  five  hundred  guests  were  present.  After  the 
reception  Mr.  and  Mrs.  Rose  left  for  a  tour  on  the  Continent. 

Mr.  F.  A.  Parnwell,  assistant  general  manager  of  the  Great 
Eastern  Railway,  has  been  appointed  general  manager  in  place 
(jf  Sir  Henry  Thornton,  who  is  going  to  Canada. 

'Phere  were  thirty-four  candidates  for  the  po.sition  of  man- 
ager of  the  electricity  undertaking  in  Portrush  in  succession  to 
Mr.  Groh.^e,  who  had  resigned  At  the  Council  meeting  last 
week  .seven  applicants  were  cho.sen,  and  the  final  selection  will 
tako  place  this  week. 

While  seateif  in  a  train,  returning  from  a  meeting  to  his 
residence  at  Dundruin,  Co.  Dublin,  Mr.  L.  Rail,  chairman  of 
the  Dublin  City  Electricity  Committee,  was  placed  under  arrest 
by  Free  State  tr(K)ps  and  conveyed  to  Wellington  (military) 
barracks.  It  is  not  stated  whether  any  charge  has  been  made 
against  him.  Mii.  McEntee.  consulting  engineer  for  many 
electricity  schemes  in  Ireland,  was  taken  into  custody  at  the 
same  time  by  Frif  St  ite  troops.  So  far  as  is  known,  no  charge 
has  yet  been  prefened  against  him, 

Mr.  W.  J.  Belsey,  who  has  been  manager  of  the  British 
Tlioinson-Hou.styn  Co..  Ltd.,  Glasgow  office,  since  1905,  has 
been  tramsferred  to  the  head  office  at  Rugby  as  manager  of  the 
marine  department,  and  Mr.  .1.  Miller  has  Ijeen  appointed  to 
succeed  him  as  manager  of  the  Glasgow  office. 

Mr.  B.  H.  Jenkinson,  .scnicr  partner  in  the  firm  of  Jenkin- 
sons,  consulting  engineers,  Gray's  Inn  Square,  W.C,  has  been 
elected  for  the  second  year  in  succession  as  Mayor  of  Hornsey. 
'Ifie  Town  Council  at  the  same  time  elected  bini  to  the  positiou 
of  .\ldennan  of  the  borough. 


Obituary.— Mk.  W.  H.  Smith.— Last  week  we  referred  to 
the  death, 'aft«r  a  long  and  painful  illness,  of  Mr.  W.  H.  Smith, 
who  for  many  years  was  manager  of  the  Liverpool  branch  of 
Simplex  Conduits,  Ltd.  The  large  number  of  floral  tributes 
sent,  and  the  presence  of  many  representatives  of  electrical 
tinus  at  the  church  and  the  cemetery  at  \Yalton  on  Novem- 
ber 9th.  .showed  in  what  high  esteem  I\rr.  Smith  was  held 
throughout  the  electrical  profession  in  the  Liverpool  area. 

.Mr.  .1.  M.  Henderson. — \Vc  regret  to  record  the.  death, 
which  occurred  on  November  "iuth  at  .Vberdeen,  after  a  very 
short  illness,  of  Mr.  John  Macdonald  Henderson,  ex-M.P.  for 
Aberdcen.shire  West  (UXHi  to  1918).  Mr.  Jleuder.soii,  who  was 
a  i-liarteivd  accountant  and  was  called  to  the  Bar,  wa.s  a. 
director  of  v.-irious  electrical  compjinies,  including  IVrranti, 
Ltd.,  the  South  Lancashire  Tramways  Co.,  and  the  Lancashire 
I  nited  Tramways  Co.    He  was  78  years  of  age. 

Mr.  J.  B.  Humphreys.— We  regret  to  record  the  death,  as 
a  result  of  being  knocked  down  by  a.  motor  car,  of  Mr.  J.  B. 
Huiiilihreys,  director  and  manager  of  Ferguson  Superheaters, 
Ltd.,  of  Kingsway,  W.C.  '2,  with  whom  he  had  been  asstx'iated 
for  many  years,  .At  the  inquest,  tfie  Coroner  made  some 
strong  comments  upon  the  danger  of  dazzling  headlights,  which 
were  the  cause  of  this  fatality. 

Mh.  F.  Worldey. — The  death  is  announced,  at  the  age  of  72 
years,  of  Mr.  Frederick  Worldey,  who  was  for  many  years  in 
business  as  an  electrical  engineer  in  Norman  Road  and  Shep- 
herd Street,  St.  Leonards,  Hastings.      / 

Wills.— The  late  Mr.  W.  C.  Kelly,  a  director  of  the  Bar- 
bados Electric  Supply  Co.,  Ltd.,  left  £U,lld. 

The  late  Sir  R.  V.  V\ssar-Smith,  the  well-known  banker, 
left  i51,U91  gross  and  ^£37,808  net  personalty. 


NEW     COMPANIES     REQISTERED. 


Thames  Valley  Klectric  Supply  Co.  (185,597).— Rej^istered 

liii  NiiM-iiitK-r  Slh  Willi  ..  nominal  capital  of  flOdintl  ^,ll.u.~,  lo  carry  on  in 
H.^nk-von-rhaiiics,  .Sliiplaki-,  Wargravc,  Twvl,,i.l,  Si.niHiit;,  and  in  other 
places  in  the  rural  tlisiri,:l5  of  Henley  and  W  (ikiiii;li,iin,  in.l  in  the  counties 
ol  H,rkshir,-,  Buckinuham,  and  Oxford  and  ,l»,«lir,,  ili,-  business  of  an 
i-lt-clric  supply  company,  'the  subscribers  (each  with  one  sh  irc)  are: — W.  May, 
IS,  .'\us:in  l^'riars,  L.C.2,  solicitor:  U.  \V.  Spuncer  ila.vcs,  Markc,  Place, 
kcadini,',  consu.linji  elertfical  engineer;  C.  E.  Hewed,  .Sta.ion  Koad,  Ki.iding, 
M.liri.oi  ;  J.  May,  X(i,  V  ic.oria  .Street,  Westminster,  civil  engineer  i  W.  Pole 
.South,  "  Keadlands,"  Rending,  civil  <'ngineer;  P.  Dawson,  St.  Stephen's 
House,  Westminster,  S.W.I;  Col.  J.  E.  Broadbent,  "  Kynesbury,"  Reading. 
Registered  without  articles '  of  association.  No  persons  had  consented  to  act 
as  directors  to  November  "th.  Solicitors  :  Slaughter  &  Mav,  18,  .Austin 
l-'riars,    K.C. 

Weldrics     (1922),     Ltd.     (185,661).--jPrivate     company. 

Registered  November  lUlh.  Capital,  l.-2j.(KIU  in  £1  shares.  To  acquire  the" 
business  of  manufacturers  of  electrodes,  electric  welding  appliances,  S:e.,  car- 
ried on  at  Inverness,  as  "Weldrics,  Ltd.,"  lo  acquire  the  process  lor  the 
manufacture  of  the  "  Corundel  "  abrasive  wheel,  the  registered  trade  mark 
of  which  is  28,e().'i.I  in  class  '50,  and  to  adopt  agreements  (i)  with  \V.;iarics, 
Ltd.,  and  R.  R.  Callingham,  the  liquidator  thereof,  and  (2)  with  W.  H. 
ISoorne.  The  first  directors  are :— A.  W.  Bullivant,  72,  Mark  Lane,  E.C. ; 
W.  H.  Boorne  (managing  director  and  technical  adviser),  A.M.I.M.E., 
M.S.C.I.,  Bush  Lane  House,  Cannon  Street,  E.C;  U.  C.  L'ouser,  "  Ovcrdalc," 
Dunblane,  N.B.;  T.  H.  Williamson,  9,  York  Place,  Edinburgh;  E.  ChaU 
niers,  9,  Polwarth  Terrace,  Edinburgh.  Qualification  :  £500.  Secretary  :  .V. 
H.   Vnung.     Registered  office  :   Bush  Lane  House,  Cannon  Street,   E.C. 

Roberts  Bros.  (Engineers),  Ltd.  (185,656).— Private  com- 

pany.  Registered  November  lOlh.  Capital,  £1,500  in  £1  shares.  To  acquire 
the  business  of  electrical  engineers  carried  on  by  Roberts  Bros.  &  Holloway, 
LkI.  (in  liquidation),  at  Bradford.  The  subscribers  (each  with  one  share)  arc  :— 
A.  Roberts,  Cragg  Cottage,  Rawdon,  electrical  engineer;  Mrs.  M.  A.  Roberts, 
('ragg  Cottage,  Rawdon.  A.  Roberts  is  permanent  governing  director.  Qualifl- 
caiioii  :  £1.     Registered   ofBee  :  3,   Nutter  Place,  North    Parade,  Bradford. 

West  Kilbride  Electric  and  Lighting  Co.,  Ltd.  (12,431).— 

R,gi,i,n.|  111  l-.diiil)urgli  Noviinber  9th.  Capital,  £6,000  in  £1  shares.  To 
carry  on  in  llf  faii-'ll  of  West  Kilbride  or  elsewhere  the  l.ysiii.  ■.-  of 
electrical  engineers,  electricians,  contractors,  &c.  Minimum  <  >-'i  iiK  .  i  ipliin, 
£3,000.    The  first    directors  are  :— J.    Newbigging,   Seamill    Ih  i  \' - -i 

Kilbride,   hydro  manager;    R.   Barr,  "  Whinhurst,"  Kilbride,    .liv  I      "- 

Gemniill,    "  Ashfield,"    Kilbride,    master    joiner;     W.    Gray.    "Iin linii^," 

Kilbride,  solicitor  and  bank  agent;  H.  H.  A.  Greer,  "  Netherby."  Kilbride, 
metal  merchant;  R.  Guy,  Alton  Cott,ige,  Kilbride,  master  painter;  W.  E. 
Mackenzie,  "  Redcroll,"  Kilbride,  solicitor;  J.  G.  Penman,  37,  Bath  Street, 
Glasgow,  eleelrical  engineer;  1..  D.  Penman,  •'  Dunallan,"  West  Kilbride, 
aidiil..  1.  S.-,relar\  :  Win.  Grav.  Regisleriil  ofTice  :  75,  Main  Street,  West 
Kilbride. 

L.  W.  Douthwaite  &  Co.,  Ltd.   (185,649).— Private  com- 
pany.    Regisi,i,..l   Novi-mber   10th.     Capital,  £7,(mii    m    11   -hares.     To  adopt  an 


agreeii 


lib    L.    W.   Douthwaite,  and 
lereh  inls.    manufacturers   of,  and    J.   .1. 
swilrhboards,    iiiagneliis,    l«lls.    batteries,   &r.      11m     In 
Doullnvall.-.    S,     liankli.bl     Ko.ad.    Slliplev  ;      T.     Harne 
Shipley.     (Jualifualion  :   £100.     Registered  office  :   28.   S 


of  electrical 
I  .  I  .  nival  accessories, 
.In.,i,,rs  are;— L.  W. 
211.  Norwood  Avenue. 
John  Street,   Bradford. 

Institution    of    Engineering    Inspection   (185,645).— 'The 

wor<l  "limite<l"  is  omitli-d  from  the  title  bv  licence  of  the  Board  of  Trade.)  Regip- 
lered  on  November  10th  as  a  company  limited  by  guarantee.  The  objects  ire; 
To  lake  over  the  assets  and  liabilities  of  the  Technical  Inspection  Association; 
to  promote  and  encourage  the  practice  of  inspection  in  eniMneerint'  and  allied 
industries.  Ike.  The  management  is  vested  in  a  Cmne  il.  ili.  lolhnving  per- 
Kons  hiving  consented  to  act  thereon:  N.  P.  P.  s,,n,ll~,r,  i;.  U.si  Eaton 
Place.  S.W..  C.E..  president  (director  of  Sandberg  s.iil.iii.  ^i..[  i".,  Ltd.); 
I.I. -Col.  P.  R.  Emburv,  Carlton  House,  Tunbridge  W,  ;i  ,  ,  i.  lie  ,  (l-uropean 
represintalive  Bethlehem  Steel  Co.,  U.S.A.);  F.  R.  Wade,  87,  C.impden  Hill 
Court,  Kensington,  consulting  engineer  (director,  C.  A.  \andcrvell  &•  Co..  Ltd., 
.nnd  C.  A.  V.  Small  Tools,  Ltd.);  A.  E.  Hadley.  High  Clare,  Claygate,  Surrey, 
elertrirnl  engineer  (director.  Victoria  Falls  .nnd  Transvml  Power  Co.,  Ltd.^ 
(past  pr.ident);  H,  Gutleridge,  17,  Victoria  Strct,  S.W.I,  inspecting  engi- 
n<yr;  D,  I.eechman.  S.'i,  I.ee  Park.  S.E.3.  barrister  Secretary:  C.  L. 
Wharton.    The  registered  office  is  at  Palace  Chambers,  Westminster. 
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Birmingham  Radio  and  Engineering  Co.,  Ltd.  (185,631). 

-I'nvalc  cuinpany.     Kc(jii,lfr«J   November   lOlh.     "apital,  il.JOU  in  HI  thart.. 
"'  ■"  '  ■  ISih,  laaa,   the  bu»i 


To  take  over,   as  irom  Augi 

carried  on  at  NVrwhall  Chambers,  9,   .Ncwha 

■ind  Co.,"  and   in  -idopt  an  agrccm-nt  with 

directors  are  :— K.    \V.   K.    Ward,   W,   Lyndon  Road 

■^    ■--ond.    "  Dovedafe,"    Kineton    Road,    Olton, 


t,    Birtni/igham.  an  "  Wright 
"■  hmond.     'J'hc  permanent 


Olii 


8,    Ncwhall    Sir 


ngii 


Birmingha 

Holmes  &  James,  Ltd.  (1 8"., 742). —Private 

lered   .Novmiber   l.itb.     Capit.,1,    tl,lj<jo  in    £1  shares      T 
-7    Krcrman  .•Mre-l,  Uirmingham.  a.  "  H 


Rrgisured    offic;  : 

lonipany.     Kt- 


tqun 


bust 


and  to  carry  on  the  bu>inch>  o(  el.-..trical,  mechanical,  motor  and  general 
engmeers,  tnanufacturc-.s  of  electrical  acceswi.-..  lilting,  and  applianu  >,  4c. 
I  he  first  directors  are:  H.  K.  Holmes,  64,  Sloncy  Stanton  Road,  Coventry, 
electrical  engmeer;  H.  W.  James,  52.  Cromplon  Road,  lland.worth,  Uirniing- 
liam,  electrical  engineer;  «>.  J.  J.  Vaughlon,  W,  Mary  Road.  Stechlord.  Uir- 
mingham, electrical  engineer;  A.  W.  IJoston,  ;)»,  Handsworth  Wood  Road, 
Birrnngham.  C.A.  (all  permanent,  subject  in  the  case  of  the  first  three  named 
holding  ilJO  shares,    and  in   the  cas<;    of    the    last    named    to  holding    JKljU 

ires),         Quahfir.nlinn  :    LW    shrires.        Soliriior<i  :    f-'re^land    and    I'assei. 

iiple  Row,   Hirmingham. 


.I.'ben 


pany. 


ondon    Electric    Stores,    Ltd.    (18.0,651).— Private    com- 


Reg 

the  business  carried  oi 

"  London    lilectric   Sto 

field    Gardens,    Ealing 

S.W.;    A.    A.    Hyne,    ( 


by  VV. 


Kith.     C 


£250.     Re 


Mr. 


Ilayn 


I,   £1.11011   in   £1    shares.      I'o   acqi 
ffunt,  G.   V.  Orinsby  and  A.  A.   Uyne,  as 
I."    The  first   directors  are::    W.    A.    Ifunt,  4,   Cour 
W.;    G.    V.   Ormsby,  3,    tirookwood    Road,    Isouthtield 
o,    Kingsley    Street,    Lavender    Hill,    S.W.     Qualification 
I  as  fixed  by  the  companv.     Registered  office  :  21 
S.W.I. 


Ih.1 


Registered  office  :  23a,  Oxcndc 


Lamp  Caps,  Ltd.  (186,691). — Registered  as  a  private  com- 
pany on  November  13th,  with  a  nominal  capital  of  460,000  in  £1  shares.  Theobjecis 
are  :  To  carry  on  the  business  of  manufacturers  and  sellers  of  and  dealers  in 
caps  for  electric  lamps  and  other  articles,  instruments,  apparatus  used  for.  or 
in  connection  wilh  electric  lamps,  electrical  and  general  engineers,  &c.  The 
first  directors  are:  If,  N.  Sporborg,  42,  ftillmarton  Road,  Rugby,  chief  engi- 
neer British  Thomson-Houston  Co.,  Ltd.,  and  W.  T.  Monro,  ai,  filsec  Road, 
Rugby,  chief  of  production  lamps  department,  British  I'homson-Houston  Co., 
Ltd.  (nominees  of  British  Thomson-Houston  Co.,  Ltd.);  J.  Y.  Fletcher,  Wap- 
-hotl.  Chertsey,  near  Staines,  director  General  Electric  Co.,  Ltd.,  and  C, 
Wilson,  80.  Castlenau.  Barnes,  S.W.,  director  General  lilectric  Co.,  Ltd. 
(nominees  of  General  lilectric  Co.,  Ltd.).  The  above-named  companies  have 
each  the  right  to  appoint  two  directors  while  respectively  holding  a  third  of 
the  issued  shares.  So  long  as  the  said  companies  are  entitled  to  nominate 
directors,  they  may  alternately  appoint  a  director  in  each  year,  the  first  being 
appointed  by  the  General  Electric  Co.  Remuneration  (except  managing 
director)  as  fixed  bv  the  company.  The  registered  office  is  at  Magnet  House, 
Kingsway.    W.C.2. 

Mirror  Silvering  Patents  Development,   Ltd.  (185,720). — 

Registered  November  14th.  Private  company.  Capital,  £1,000  in  975  shares 
of  £1  c-ach  and  50<J  founders'  shares  of  Is.  each.  To  acquire  the  business  of  a 
mirror  silverer,  experimental  laboratory  proprietor,  patentee,  and  owner  of 
Hiitish  and  foreign  patents  in  connection  with  "The  Barnes  Process"  for 
silvering  searchlight  and  other  mirrors,  electrical  and  general  engineer,  &c., 
Icarried  on  by  A.  M.  Barnes  at  118a,  Holdenhurst  Road,  Bournemouth,  as  the 
"  Mirror  .Silvering  Patents  Co."  The  permanent  directors  arc:  A.  M.  Barnes, 
Teinton  Wo<j.l  House,  Grove  Road,  Bournemouth,  electrical  engineer;  T.  A.  W. 
Other,  2(KI.  Old  Christchurch  Road,  Bournemouth,  solicitor.  Registered  office  : 
200,  Old  Chri-lchureh   Road,   Bournemouth. 

Richards  Hardware,  Ltd.  (185,785). — Registered  Novem- 
ber Kith.  Capital,  £10,000  in  £5  shares.  To  take  over  the  business  of  :i 
hardware  factor  and  manufacturers'  agent  carried  on  by  K.  D.  C.  Richards  at 
2,  .Montpellier,  Gloucester,  as  "  l-'rank  f).  C.  Richards."  The  first  directors 
are  :  I'".  D.  C.  Richards,  2,.  Montpellier,  Gloucester,  hardware  factor  (managing 
and  permanent  director);  V.  H.  Parsons,  :16,  Eastgate  Street.  Gloucester,  iron- 
monger; J.  C,  Baker,  48,  Foregate  Street,  Worcester,  ironmonger.  Minimum 
"  .\o  share  shall  be  allotfd  .r  transferred  to  any  per- 
s  thev  are  actively  engaged  in  the  ironmongery  and 
■  t  Britain.  Qualification  :  £:»().  ■Remuneration  of 
per    annum.     Secretary  ;    E.    Cope.     Registered    office  ; 

Health  Machines,  Ltd.  (185,741).— Registered  November 

1.5th.  Capital,  £2,000  in  1,500  preference  shares  of  £1  each  and  10,000  ordinary 
sflarcs  of  Is.  each.  To  carry  on  the  business  of  electrical  engineers,  manufac- 
turers of  electrical  apparatus  and  materials,  manufacturing  chemists  and 
druggists,  drysalters,  &c.  The  first  directors  are  :  R.  L.  Urquhart,  Tavistock 
Hotel,  Covent  Garden,  W.;  T.  C.  Hodgkinson,  35,  Westcrolt  Square,  VV.C. 
.Minimum  cash  subscription,  7  ordinary  shares.  Qualification  :  100  shares. 
Remuneration  (except  managing  director)  :  £1.50  each  per  annum  (chairman, 
£200).     Registered   office  ;   35,   Westcroft  Square,    Hammersmith,  W. 

H.  Maguire,  Ltd.  (185,714).— Private  company.  Regis- 
tered November  14th.  Capital,  £1.000  in  £1  shares.  To  take  over  the  business 
of  an  electrical  engineer  carried  on  bv  H.  Maguire,  at  6.  Witham,  Hull,  as 
"  H.   Maguire  &  Co."     The   first  directors  are:    H.  Maguire,  6,  Witham,   Hull; 

A.    Gilboy.    346.    Holderness     Road,    Hull,     permanent    director    and    cha' 

(director,  Annisons,    Ltd.).     Registered  office  :   6,  Witha 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Ccsco,   Ltd.— K.  Tlumiah,  i.f  Haltir  llou^o.   Mount  Stuart 

Square,  Cardill.  anpoinled  re'o-iver  Nui.niber  Illh,  under  pow.-rs  contained  in 
l.benlure    dated    March   2nd,    19'22. 

Hindhead  and  Dis'trict  Electric  Light  Co..  Ltd — Issue  on 

Xcvmber  "th,    11)22,    ..1    Stm  debentures,    part    ol    a   series   alrea<ly    registered. 

China  and  Janan  Telephone  and  Electric  Co.,  Ltd. — Parii- 

•  uL.rs  filed   of  £JO,000  debentures    authorised  by   resolutions  of    November  28tli, 

1IK15,    and    October  24lh,    1922,    charged    on  the    company's    undertaking,   pro- 

(w-rty  and  other  assets,  prenent  and  future,  the  amount  of  the  present  issue 
being  £37.500. 

Super  Welding  Co.,  Ltd. — Debenture  dated  November  7th, 

Iif22  to  s.-cur.'  £400.  .h;irged  on  the  company's  undertaking  and  property, 
present  and  future,  in.  lu.ling  uncalled  capital.'  Holder:  R.  S.  Hughes,  10, 
Croslon    Stri-t,    Heswi.  k,   Manchester. 

Carmarthen    Electric   Supply  Co.,    Ltd.— Mortgage  dated 

March  26th.  1!)21,  to  secure  £1,000,  charged  on  8,  St.  David's  Avenue,  Car- 
marthen. Holder:  G.  Griffiths,  Llain,  Carm.irth.n.  (Ri-gislered  November 
6th,  1922,  pursuant   to  Order  of  Court.) 

Whitstable  Electric  Co.,  Ltd.— Particulars  filed  of  ^610,000 

debenturM  authorised  October  27th,  1922,  and  covered  by  trust  deed  o(  even 
date  charged  on  the  company's  undertaking  and  property,  present  and  future, 
including  uncalled  capital  the  whole  amount  being  now  issued.  Trujiees  : 
W.  H.  Reeves  and  A.  Collar. 


CITY    NOTES. 


In   tbeir  report  for  the  year  ended  June 

Cape   Electric      -Unh,    I'J-i-i,    tde  directors   ftal«   that   there 

Tramways,  Ltd.     was  a  protit  <if  £'A<1,7<«,  and.  atter  provjdiDK 

lor  detn'iitun-  iiitercot.  redemption  of  d>-heti- 
turiis,  atfil  tiilifng  into  account  the  balance  brought  forward,  a 
net  credit  balance  of  ±'W,.V#;  rrmains.  i'lb.O'X)  ban  been  put 
to  le.'-frve,  leaving  i;C.i..5<«.  .\  dividend  of  H  [x-r  cent.,  tree 
of  incofiie  tax,  oti  the  ordinary  MiarcK  will  atjwjrb  £-£).iTi, 
leaving  £\'.i,(H'J  to  be  carried  forward.  During  the  year  the 
truiiiway.s  carried  31,'ij:i,'JlC  pasiiengerb,  with  gross  receipts  ol 
i'411,.07O,  as  aguiu.st  '2'J, 77:j,.>87  passenger.^,  with  grow  receipt.-. 
of  i.i'.n,l-2i  iu  l'M)--M.  Wliile  icceipt,>>  liave  advanced  expendi- 
ture ha."*  more  than  corre.spondingly  increaised.  This  i«  due  to 
the  greater  amount  that  has  had  to  ix:  provided  on  account 
of  the  arrears  of  maintenance,  whicli  .should  have  been  iinder- 
talien  in  the  past,  and  were  ixi.stponed  owinu  Ui  the  conditiunK 
brought  about  by  the  war,  the  subsetiin-nt  difficultv  in  obtain- 
ing supplies,  and  the  labour  tioiiijlcs  which  afU-rwardh  devel- 
oped, 'llie  whole  of  tlicst;  arrears  will  Ik-  made  gfX)d  within  the 
next   two  years. 

Tlie  directors'  report  for  the  year  ended 

I ndia=  Rubber,      .Xiigu.st  aist  states  that  the  accounts  show, 

Guttapercha  &     after  making  provision  for  doubtful  debts. 

Telegraph         Ac,  a   net  lo.«  of  £94,406.      The   baJance 

Works  Co.,  Ltd.     biought     forward     from     last     year     was 

.ti.j,4!>?,  less  ilividend  on  preference  shares 
paid  in  .Tauuary  and  .July  i'l'2,.yK),  leaving  A"2-2.(t9«.  to  which 
is  added  £7o,<)0()  transferred  from  reserve  fund,  making 
i'97,998.  l^ss  loss  as  above  .f94,406,  leaving  to  be  carried  for- 
ward je3,.59'2.  "  The  dire(.tors  regret  the  loss  incurred,  which 
is  due  to  two  main  causes,  of  which  further  depreciation  in 
stock  values  is  the  chief  one,  and  secondly,  to  conditions  sur- 
rounding the  tire  section  of  the  business  brought  about  by 
intense  foreign  crjmpetition.  To  cover  the  loi^s  on  the  year's 
work,  the  directors  have  withdrawn  i;7:J,lfXl  from  the  reserve 
fund,  leaving  il40,7'22  to  the  credit  of  that  fund  and  f.S.Sg-i 
to  be  carried  forward.  The  board  regrets  that  the  payment  of 
a  dividend  on  the  ordinary  shares  is  impossible,  but  with  a 
return  to  more  nonnal  conditions  it  feels  confident  that  the 
company  will  once  more  be  put  on  a  dividend-paying  basis. 
The  warrants  for  the  half-yearly  dividend  on  the  preference 
shares  will  be  psiyable  on  .January  1st,  lO'il  To  the  unanimous 
regret  of  the  board.  Major  Darwin  has  resigned  the  chairman- 
ship of  the  board  of  directors,  as  he  desired  to  have  leisure  for 
other  work  not  connected  with  business.  The  m.inaging 
director,  Mr.  C.  H.  Gray,  was  unanimously  elected  to  the 
chairmanship  of  the  board  of  directors  and  Major  Darwin  to " 
the  deputy  chairmanship."  Meeting  :  November  30th,  at  106, 
Cannon  Street.  London,  E.G. 


Western  Telegraph  Co.,  Ltd. — The  revenue  for  the  vear 
ended  June  3<Jth,  IWi,  was  i:l,(>S0,O49  and  the  working'  ex- 
penses were  £839,045.  .\fter  providing  ±'ct'2,747  for  debenture 
stock  interest,  and  i"260,7U9  for  income  tax,  corporation  profits 
tax,  and  final  adjustment  of  excess  profits  dutv,  there  remains 
£.547,549,  plus  ±'1287739  brought  forward.  £-2.%KiK*)  has  l)een 
transferred  to  the  general  reserve  fund.  Four  dividends  of 
25  per  cent,  each  have  been  paid,  amounting  to  £311,895. 
making  a  distribution  of  10  per  cent.,  free  of  income  tax,  for 
the  year,  thus  leaving  £114,39'2  to  be  carried  forward.  The 
company's  cable  .steamer  Cormorant  struck  some  subinerged 
wreckage  and  foundered  off  Rio  Grande  do  Sul  on  January 
24th,  fortunately  without  loss  of  life.  The  Eastern  Telegraph 
Co.'s  C.S.  Sentinel  has  been  chartered  to  replace  temporarily 
the  lost  ship. 

Stock  Exchange  Notices. — Dealings  in  the  following  have 
bfeen  specially  allowed  by  the  Committee  under  Rule  159  :  — 

Agricultural     and     G.neral      Lngineers.— 14     ordinarv     shares    of    £1    each. 

fully     paid,     Nos.     2.485.l>l!l    to    2.4!I5,632;      and     '240.000     new     6    per 

cent,    second  preference  nhares  of  £1  each,   fully    paid,    Nos.  28,321   to 

•269.320. 
K.'Ilows    Magneto  Co.— 723  ordinarv    xh:ir.'S    of   10s.   each,   fully   paid.    No*. 

252,892  to   2.i3,fil4. 

North  Wales  Power  and  Traction  Co. — ^The  accounts  for 
1921  show  a  profit  of  £14.315.  £1'2.;)9'2  is  detlucted  for  interest 
on  debentures  and  £'250  for  interest  on  loans,  leaving  a  bal- 
ance of   £1,073.     £6.59  is  brought  forward,   making  the  total 

credit  Imlance  £l,7:i'2. 

Siemens  Bros.  &  Co.,  Ltd. — Tlie  directors  announce  that 
they  are  unabU;  to  make  any  interim  distribution  on  the 
ordinary  shares.  A  year  ago  an  interim  dividend  of  5  per  cent., 
free  of  tax,  waa  paid. 

British  Electric  Traction  Co..  Ltd.— The  directors  have 
declared  interim  dividends  of  3  |>er  cent,  on  the  ti  per 
cent,  cumulative  participating  preference  stock  and  of  2  per 
cent,  on  the  ordinary  stock  on  account  of  the  year  ending 
March  31st,  19'2:<. 

Ever  Ready  Co.  (Great  Britain),  Ltd.— Interim  divideml 
at  the  rate  of  7  iier  cent,  per  annum  on  both  the  preference 
and   the   ordinary   shares. 

Chloride  Electrical  Storage  Co..  Ltd  — Inti-rlm  dividend  of 
5  per  cent.,  free  of  tax,  on  the  ordinary  shtires. 
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STOCKS    AND    SHARES. 


Ti'ESDAY  Evening. 
The  after-effect  of  tie  result  of  the  General  Election  has  been 
a  little  disapjiointing  to  most  of  the  Stock  Exchange  markets, 
which  had  tx'en  looking  for  a  revival  in  general  business  upon 
the  return  of  a  sufficiently  large  Conservative  majority  to 
enable  Mr.  Bonar  Law  to  proceed  with  his  policy.  People  not 
only  in  the  Stock  Exchange,  but  evidently  throughout  the 
country,  had  hoped  that  this  would  re-energise  business,  and 
impart  a  greater  air  of  activity  to  the  markets.  Whereas 
what  actually  happened  was  that  the  activity  of  an  hour  or 
two  became  succeeded  by  quietude,  which  in  its  turn  has  been 
followed  by  a  certain  amount  ol  profit-taking  on  the  part  ol 
those  who  had  bought  stock  in  advani^e  of  the  Election,  and 
who  have  been  turning  it  out  at  small  profits.  Various  minor 
matters  have  contributed  to  the  lack  of  new  buying  orders. 
In  the  electrical  markets,  the  passing  of  the  dividend  on 
Siemens  ordinary  shares  and  the  presentation  of  a  report, 
from  the  India  Rubber  Co.  showing  a  loss  of  ±'94,000  for  the 
year,  have  brought  about  falls,  of  course,  in  the  shares  of 
both  companies. 

As  the  second  six  months  of  19'2'2  draws  to  its  close,  it  is 
becoming  appreciated  by  a  widening  circle  that  the  electri- 
city siipply  companies  have  done  exceedingly  well,  and  that 
there  is  a  very  fair  possibility  of  dividends  showing"  an  almost 
•unanimous  increase.  In  fact,  from  .«ome  of  the  talk  in  the 
market,  it  might  be  supposed  that  the  companies  are  enjoying 
such  a  bumper  year  as  would  induce  directors  to  distribute 
dividends  which  prudence  might  deem  as  indiscreet,  consider- 
ing the  necessity  that  there  still  exists  for  the  companies  to 
establish  themselves  in  impregnable  financial  positions.  It 
is  scarcely  to  be  expected  that  1923  will  prove  such  a  pleasant 
one  for  the  companies  as  is  the  case  with  the  current  year. 
From  this,  it  is  not  to  be  inferred  that  shareholders  are 
advised  to  get  out  of  their  holdings  at  the  present  quotations, 
which,  after  all,  are  not  over-valued.  It  is  worth  pointing 
out,  however,  that  over-optimistic  dividend  anticipations  re- 
ceive no  encouragement  from  those  who  are  in  the  best  posi- 
tion to  know  what  is  likely  to  happen.  The  market  naturally 
keeps  very  firm,  and  the  amount  of  floating  supply  dimin- 
ishes week  by  week. 

The  Brompton  it  Kensington  Electricity  Supply  Co.  has  sent 
notices  to  the  holders  of  its  preference  shares,  pointing  out 
that  proprietors  have  the  option  at  any  time  of  giving  one 
month's  notice  to  exchange  each  preference  share  for  ona 
ordinary  share  of  the  company.  The  Brompton  directors  in- 
tend to  issue  a  notice  shortly  to  the  shareholders,  inviting 
them  to  pass  certain  resolutions  for  the  purpose  of  capitalising 
the  reserve  fund  and  part  of  the  depreciation  fund.  After 
this,  they  propose  to  distribute  a  bonus  of  one  new  ordinary 
fully-paid  share  for  each  two  ordinary  shares  now  held  by 
the  shareholders.  Preference  shareholders  have  been  given 
the  opportunity  for  converting  their  shares  into  the  ordinary 
before  the  necessary  meetings  take  place,  in  order  that  they, 
the  preference  shareholders,  should  be  able  to  participate  in 
the  bonus  to  be  distributed  to  the  ordinary.  The  last  day 
for  doing  this  was  Thursday  in  this  week,  but  if  any  prefer- 
ence shareholders  have  neglected  to  send  in  their  certificate 
and  consent,  they  should  do  so  immediately,  when  it  is  pos- 
sible that  their  application  will  be  entertained. 

St.  James,  South  London,  and  London  preference  have  each 
risen  i.  Kensingtons  at  7?  are  os.  up.  Bromptons  fell  a 
similar  amount  to  9,  the  effect  of  the  announcement  of  new 
shares  evidently  having  been  discounted  in  advance ;  the  loss, 
however,  was  promptly  regained.  Amongst  manufacturing 
.shares,  British  Insulated  are  9d.  lower  at  43s.  9d.  lindin 
Rubber  shares  fell  2s.  to  l'2s.  6d.,  on  the  issue  of  a  report 
showing  a  deficit  on  the  profit  and  loss  account  of  £94,400. 
Last  year  it  may  be  remembered  the  lass  was  ^6140,000  for 
eleven  months,  so  present  figures  can  be  regarded  as  better. 
Siemens  dropped  to  21s.  3d.,  a  fall  of  4s.  6d,  on  the  pa.ssing 
of  the  dividend,  which  a  year  ago  was  5  per  cent.,  free  ot 
tax.  'Ihe  announcement  was  not  entirely  unexpected,  though 
few  people  had  thought  that  the  company  would  pass  tho 
dividend  entirely.  That  the  distribution  might  be  cut  was 
almost  generally  expected;  indeed,  it  has  been  frequently 
huittd  in  these  columns.  The  passing  of  the  dividend  alto- 
gether is  a  considerable  disappointment.  The  company's  pre- 
ference fell  to  28s.  9d.,  and  the  debentures  lost  a  point  at  88. 
Other  manufacturing  shares  are  tolerably  steady.  Edisons 
are  6d.  down  at  2s.  6d.  Metropolitan-Vickers  preference  at 
2i  are  1/16  lower,  but  the  ordinary  strengthened  to  25h.  9d. 
Ao  changes  occurred  in  General  Electrics.  Edmundsons  are 
harder  at  .363.  3d.  for  the  ordinary  and  4J  for  the  preference. 

Home  Railway  stocKs  are  better,  with  Metronolitans  4}  up 
at  60,  and  Districts  a  couple  of  points  higher  at  43}.  Under- 
ground Electric  ordinary  rose  3S,  and  the  income  bonds  to 
87f,.  The  tube  companies  are  about  to  embark  upon  a  very 
ambitious  program rne  of  extension,  the  reason  for  which  is 
made  obvious  by  the  supposition  that  the  companv  will  expect 
to  receive  a  Government  guarantee  for  its  new  iraues,  in  the 
same  way  as  it  has  done  lately  in  respect  of  the  various  H  per 
cent,  debentures  offered  within  the  past  few  months.  The 
Government  is  anxious  for  work  to  be  provided  for  the  unem- 
ployed, and  therefore  is  giving  favourable  consideration  to 
schemes  of  railway  construction  fhat  will  employ  large  num- 
bers of  men.    The  railway  companies  see  their  way  to  getting 


capital  at  a  modest  rate,  and  so  both  sides  are  suited.  The 
4J  per  cent.  Tube  debentures  stand  at  "par,"  the  tully-paid 
being  93  in  each  case,  but  the  supply  of  stocli  is  becoming 
very  limited. 

Marconi  debentures  have  risen  to  3i  premium.  The  shares 
show  no  change  at  2  5/16.  Canadian  Marconi  firmed  up  to 
JOs.  Cable  .^^tocks  are  still  heavy  as  a  whole.  Cuba  Sub- 
marines, on  the  other  hand,  are  2s.  6d.  higher  at  TJ.  The 
Eastern  group  shows  practically  no  recovery  from  the  dull 
prices  which  prevailed  this  time  last  week. 

British  Electric  Traction  improved  a  trifle  to  6'2}  on  the 
declaration  of  an  interim  dividend  of  2  per  cent,  actual.  This 
13  the  first  interim  since  the  company  became  reconstructed. 
For  last  year,  the  full  dividend  was  4i  per  cent.,  and  the  up 
timists  hope  for  6  per  cent,  in  resi>ect  of  the  current  twelve 
months.  The  feature  in  this  section  is  the  remarkable  ad- 
vance in  British  Columbia  Electric  stocks,  the  ileferred  gain- 
ing 5  and  the  preferred  7J  points.  It  is  said  that  the  com- 
pany has  received  permission  to  retain,  for  another  three 
years,  the  right  to  charge  six  cents  for  fares  that  used  to 
be  five  cents,  but  so  far  as  is  known  in  the  market,  no 
official  confirmation  of  this  has  come  in.  Readers  of  the 
Review  who  have  taken  practical  interest  in  the  stocks  may 
well  feel  gratified  in  the  way  in  which  the  prices  have  risen 
this  year.  Brazilian  issues  are  all  better,  also,  for  which 
the  reason  is  a  sharp  ri.se  in  the  value  of  the  mdreis.  Mexi- 
cans are  fairly  firm.  Calcutta  Tram,ways  ordinary  at  4i 
show  a  small  decline. 

The  rubber  share  market  is  steady,  but  idle.  Iron  and 
steel  shares  weakened  a  little  on  the  passing  of  the  final 
dividend  by  the  Dorman  Long  Co.  Armaments  attract  no 
particular  interest. 

SHARK  LIST  OF  ELECTRICAL  COMPANIES. 
HouK  ELXoiniciTT  CoMrAnni, 


Dividend. 

Price 

Nov.  21. 
1939. 

Rise  or 
Jail. 

TIell 

P.O. 

IMO. 

1981, 

Brerapton  Ordlnny 

19 

19 

9* 

26    9    9 

Charing  Cross  Ordinary 

8 

», 

7i 



6  16    3 

do.       do.        do.       4i  Pret. 

4i 

4i 

4 

— 

6  19    6 

Chelsea        

6 

6 

6i 



4  19    4 

City  of  London     

14 

14 

i-fi 



6  16    7 

do.       do,           8  per  cent.  Pref.... 

6 

8 

S8/- 



6    4    4 

Coanty  ot  London          

a 

8 

It 



6  11    * 

do.           do.       6  per  oent.  Pref.... 

8 

8 



6    4    4 

Kensington  Ordinary     

9 

10 

1i 

+  i 

6    9    0 

London  Eleotrlo 

ai 

4 

8A 

— 

3  17    6 

do,         do.         6  per  oent.  PieC... 

s 

6 

U 

-^  i 

6  17    1 

Metropolitan         

7 

7 

eh 

6    7    8 

do.                     4i  per  oent.  Prel.... 

4i 

4i 

4 



6  19    8 

Bt.  James'  and  Pall  MaU         

IS 

19 

9i 

-^  I 

fi     '.1     9' 

Sooth  London       

1 

7 

*i 

+  k 

«     7  10 

Bonth  MetropoUtan  Piet 

1 

7 

\^ 

•~- 

6  18    0 

Westmlnstet  Ordinary 

10 

10 

— 

8    9    0 

TELEOBAPHB  and  TEI.EPHONEe, 

Anglo-Am,  Tel.  Pref      

6 

8 

102 

_ 

B  17    6 

do.           Def 

li 

84/8 

98i 

_ 

6    9    6 

Chile  Telephone 

8 

8 

?l 

— 

4  16    0 

Cuba  Snb.  Ord 

7 

7 

+  i 

B  17  10 

nastem  Extension         

10 

10 

181 

6    4    0 

Eastern  Tel.  Ord 

10 

10 

190 



6    6    8 

Globe  Tel.  and  T.  Ord 

10 

10 

l?l 



6    4    0 

do.        do.      Pref 

8 

8 



6    6    0 

Great  Northern  Tel 

94 

99 

98 



7  17    2 

Indo-Enropean     

10 

10 

B6i 



7    10 

Marconi      

9« 

IB 

2A 

— 

8    9    <! 

Oriental  Telephone  Ord 

19 

19 

?^ 

— 

•6    4    u 

United  R.  Plate  Tel 

8 

8 



•6  16    0 

West  India  and  Panama         

Nil 

Nil 

fl- 

— 

Nil 

Western  Telegraph       „ 

10 

10 

19 

— 

•6     6     3 

HOlfB 

RAIUB, 

Central  London  Ord,  Assented        _ 

4 

< 

87 

_ 

IIB    E 

Uetiopolllan        ...       _       ...       _ 

11 

91 

60 

+  4i 

3  16    0 

do          District „ 

Nil 

1 

saS 

+  2 

9    6    3 

Dndergroimd  Eleotrio  Ordinary      _ 

Nil 

Nil 

3J 

+  i 

Nil 

do.             do.     "A"   „       _ 

Nil 

Nil 

7/- 

— 

Nil 

dOi             dOi     Income.       _ 

a 

4 

871 

+  1 

•4  11    6 

FOSEION  TBAua,  Ao. 

Anglo-Arg.  Trams,  First  Pret. 

H 

'21 

H 

— 

7  11    9 

do,           do.       Snd  Pref.... 

Nil 

Si 

— 

7    2    0 

do,          do.       Cpercent,  Deb, ... 

6 

6 

B5i 

-m 

6  17    0 

Braiil  Tractions 

Nil 

Nil 

.wi 

-n} 

7  10    8 

British  Oolnmbia  Elec.  Rly.  Pee.    ... 

6 

e 

80 

+  5l 

8    5    0 

do,           do.           Preferred    ... 

t 

«8/- 

r,i 

+  7?. 

•8    4    (1 

do.           do.           Deferred     ... 

8, 

194/- 

821 

-t-.'j 

•7  19    6 

do.          do.          Deb 

4i 

ti 

76 

— 

6  11  10 

Mexico  Trams,  i  per  cent.  Bonds    „. 

Nil 

Nil 

78 

— 

6  11    7 

do,       do.  8  per  cent.  Bonds    ... 

Nil 

Nil 

47 

+  i 

Nil 

Mexican  Light  Common 

Nil 

Nil 

91 

+  1 

Nil 

do.           Prel.      ...       „ 

Nil 

Nil 

49 

— 

Nil 

do.           1st  Bonds        „ 

Nil 

( 

86 

~ 

7  14    8 

MANUFAOEUBOia  OOMFAinilB 

Baboook  A  Wllooz          ...       ~.       _ 

IB 

18 

8} 

— 

4  18    6 

British  Alamininm  Ord 

10 

6 

lfi/9 

— 

6  19    6 

British  Insnlated  Ord 

IS 

IB 

2ii 

-9(1. 

6  17    0 

Callenders „ 

IB 

IB 

i 

— 

6  17    0 

eiPref 

8i 

8i 

— 

6  16    7 

OromptOD  Ord 

10 

6 

— 

6  IB    4 

Edison-Bwan         

10 

Nil 

•2  6 

— 6fL 

Nil 

do.       do.    6  per  cent.  Deb. 

B 

B 

64 

— 

7  16    4 

Electric  Oonstmotlon    

10 

10 

l,'«\.l 

+  Gil. 

7  12    4 

English  Electric 

8 

B 

16/0 

— 

6    7    0 

do.          do.      Pref 

8 

8 

18/3 

— 

6    8    0 

Gen.  Elec.  Pref 

6} 

8i 

91/9 

— 

S  19    8 

do.        Ord 

10 

B 

17/6 

— 

6  14    3 

Henley         

16 

IS 

9A 

+     :'.' 

6  U    3 

do.     liPref 

4i 

4i 

ti 

— 

E    9  10 
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SOME     USEFUL    ADJUNCTS    IN     METER    AND     INSTRUMENT    WORK. 


By    Q.    E.    MOORE. 


lNi'iioi)U<Toi(y  :     ('(),\( 
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In  these  days  of  sj>tviiilisa(ioii,  of  automatic;  mmliinei'y, 
of  mass  prodiution,  tlic  sayiiij;,  "'  Every  job  its  tool," 
might  well  be  a  truism.  I  do  not  wish  to  dwell  upon 
rlie  general  aspect  of  this,  but.  rather  to  draw  attention 
to  t\\v    per.sonal    fartur     wln-i     t|ii<     is   .•liiirartr rJM'd   Ijy 


A    CO-Ml;l-NAIIo_\     li 


■'gumption."  As  one  settles  down  in  a  partieular 
sphere  of  activity,  and  the  tirst  suspicions  and  doubts 
give  place  to  a  deeper  and  more  tolerant  understanding, 
one  begins  to  indulge  in  mOre  or  less  practical  criticism 
of  the  luetliods  and  means  in  vogue.  This  criticism 
may  or  may  not  re]jresent  an  advance,  and  it  is  possible 
that  any  practical  development  will  not  meet  with 
general  fa\-our  ;  the  point  is  that  tlie  personal  factor 
is  o])erating,  and.  operating,  will  inevitably  at  some 
time  or  other  be  the  agent  of  real  progress. 

Tlie  personal  factor,  with  its  discernment  and  its 
modifying  effects,  forms  (juite  a  study.  Trial  and  error, 
the  instructive  incidents  of  experience,  a  practical  trait 
coui)led  with  the  precious  knack  of  improvisation  (of 
whicli  1  liave  dealt  elsewhere  in  tliese  pages)  are  all 
involved.  Now,  quite  a  lot  of  work-a-day  knowledge  is 
the  outcome,  and  it  seems  to  me  a  pity  that  such  know- 
leilgc  slionld  ever  remain  parocliial,  so  to  sjieak  ;  but 
here  in  Britain,  owing  not  to  a  haliit  of  .secrecy  so  much 
as  reticence,  it  does  not  a])]iear  to  be  "the  thing"  to 
])ass  on  the  useful  little  "tips"  of  ])ractieal  life — at 
any  rate  in  a  broailcast  way.  1  think  that  the  mechani- 
cal side  of  engineering  is  luckier  tiian  ours  in  this 
respect,  while  the  youthful  amateurs  and  the  formidable 
new  army  of  wireless  reeruit.s  are  the  best  off  of  all  ! 
And  one  may  adil  that,  speaking  generally,  tliere  is  a 
marked  rcluctaiuc  in  tlie  Uritisli  technical  Press  to 
reproduci'  the  useful  (ami  sometimes  diverting)  ideas 
publislied  abroad. 

In  the  I'.S.A.  there  is.  I  think,  a  considerably  more 
open  and  enccniraging  attitiuh^  towards  the  dissemination 
01  jiractieal  hints,  and  althougli  there  is  an  element  of 
slightly  irritating  publicity  about  some  of  it,  I  cannot 
conceive  of  aught  but  good  resulting  from  such  policy. 
The  Ki,K(Tim'.\L  liKviKW  lias  on  occasion  invite<l  ]>rae- 
tical  articles,  frankly  hinting  tliat  writers  need  not 
hesitate  liecausc  they  doubt  their  own  skill  it-i  ii'iitrrs: 
liut  tliis  imbieement  has  hardly  l)een  responded  to  as 
fullv  as  it  might  have  been. 

Of  course,  ow'ing  to  the  fact  that  tlie  personal  factor 
discriminates,  a  praetieal  hint  is  never  acceptable  to 
everybody.      But  it    does  not  always    fall  upon   stony 


ground  of  tiiat  nature.  With  this  2'revision,  and  a  fer- 
vent liope  that  tile  preamble  has  not  set  up  too  critical 
a  tlux,  1  propose  leaving  this  homily  in  favour  of  soiiie 
little  "  gadgets  "  and  the  like  wliicli  1  have  found 
useful.  Their  nature  is  indicated  by  the  title,  and  they 
may  be  broailly,  as  well  as  specifically,  useful.  I  have 
iioi  iiad  the  temerity  to  label  theiii  "novel"  because, 
:iltliougii  they  are  my  own,  1  do  riot  want  someone  to 
write  up  next  week  saying  that  lie  thought  of  so-and-so 
—  nil,  quite  twenty  years  ago! 

.1  Combination  Tool. — This  curious-looking  apfjlianee 
(lii;-.  1),  the  components  of  which  provide  all  tlie  separate 
icjiils  required  for  routine  adjustments,  ite.,  of  Metro- 
I  (ilitan-Vickers  a.c.  meters,  took  a  few  months  to  evolve. 
i  til  ink  it  would  be  interestihg  to  explain  its  genesis. 
.\-.  in  many  types  of  meters,  the  jewel-fitting  wliich 
receives  the  bottom  pivot  of  the  disk  movement  consists 
III'  a  lir  iss  screw  (inset  with  a  jewel)  jiassing  through  a 
sJKirl  bracket  and  locked  thereunder  by  a  nut.  The 
iniKival  or  adjustment  of  such  jewel-fitting  is  almost 
always  ironlilesome,  mainly  because  one  cannot  ensure 
tlic  screw  and  nut  not  affecting  each  other,  and  because 
replacement  of  the  fitting  is  irksome.  l^uch  routine 
ojicrations  as  these  are  usually  carried  out  by  means  of 
a  screwdriver  and  a  box-spanner.  It  occurred  to  the 
writer  that,  liy  passing  the  screwdriver  shaft  through  an 
axial  liole  in  the  box-spanner,  it  would  be  possible  to 
have  both  tools  in  place  at  once. 

After  several  forms  had  been  made  and  scrapped  (the 
tivst  one  waj<  a  puny  affair  two  inches  long),  that  shown 
in  the  first  illustration  was  arrived  at.  -\  short  length 
of  silver  steel  was  liored  for  the  screwdriver  shaft:  at 
one  end  a  lart;er  hole  was  sunk,  and  the  rnd,  whilst  red- 
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hut.  was  then  foncd  at  this  end  over  a  correctly-sized 
steel  nut  ;  a  sw  ivcl  handle  was  prepared;  and  the  tool 
tcnqiered. 

In  tig.  2  this  screw<lriver-spanner  device  is  seen  in 
use.  At  b  is  the  bracket  through  which  the  jewel-stem 
i;;  screwed,  and  the  box-spanner  a  is  there  seen  embrac- 
ing the  locking-nut.  AVith  this  arrangement  it  is  pos- 
sible to  slacken  the  locking-nut,  adjust  the  jewel  (and 
therefore  disk  movement)  up  or  down,  and  then  re-lock 
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without  jeopardising  the  new  adjustment;  to  remove 
the  whole  intact  without  dropping  it ;  and  to  replace 
same  easily  bv  pressing  the  nut  into  the  spanner,  raising 
t(j  the  braiket  and  screwing  home  the  threaded  stem. 
The  top  pivotal  arrangement  (not  shown)  similar  as  re- 
gards tlie  lo(  k-nut.  hut  not  so  suseeptible  to  adjustment, 
can  also  be  dealt  with. 

The  nest  modification  was  tlie  attachment  of  two  otlier 
spanners  to  tlie  swivel  handle — the.se  had  .always  tended 
to  be  mislaid.  Having  proceeded  thus  far  with  the 
composite  arrangement,  it  was  really  inevitable  that  tlie 
screwdriver  sliould  be  altered,  as  shown,  to  include  a 
I'cedlc   for   exploring  the  surface  of  jewels,    and   also  a 

gubbinirs  "'  extractor  ("  giibbings  "  being  a  local  term 
for  the  tilings.  A-c.  whicli  sometimes  appear  on  the  poles 
of  meter  eleme'its  and  brakinvr  magnets).'' 

The  u.scs- of  the  coinMiiatioii  tool  may  l:c  Minmiaiiseil 
as  follows,  fig.  2  being  ke])t  in  view:  — 

(1)  Facility  in  adjustment  of  jewel-fitting  li  (and 
upper  pivotal  device)  by  special   box-spanner. 

(2)  Xut  e  on  i?ach  stem  supporting  meter  cover 
gripped  bv  sliding  tlie  special  box-spanner  down  stem. 

(■!)  Fixing-bolt   r  of  mairnet  licld  by  larger  spanner. 

(4)  Locking-nut  on  clamping  screw  tl  (which  varies 
magnet  position),  ami  retaining  nuts  of  compensating 
turns  on  pressure  poles,  taken  by  smaller  s]);inner. 


The  two  leads  run  through  a  fibre  block,  tlie  wire  being 
bare  inside  the  latter  (refer  to  dotted  lines)  and  gripped 
tliere  by  two  screws  :  the  projecting  stems  are  fitted  with 
nuts  and  a  brass  link,  a  wire  ring  at  the  top  of  eauh 
stem  making  it  imjiossible  for  the  nuts  to  ilrop  otf. 
Tlie  block  can  be  suitably  marked — tliat  in  tlie  illustra- 
tion, for  instance,  signifying  that  the  leads  in  iiuestioii 
are  lihif  phase,  one  dot  incoming,  two  dots  mitgoiny. 

This  arrangement  takes  up  little  room,  was  clieaji 
and  readily  made,  is  effective,  and  robust  enough  for  the  . 
somewhat  rough  usage.  In  this  particular  case  the 
potential  reaches  only  a  few  volts,  and  tliere  is  hardly 
need  for  covering  insulation  beyond,  occasionally,  u  few 
turns  of  tape.  But.  if  required,  a  suitably-insulated 
pattern  can  be  adopted.  A  further  useful  modification 
lies  in  link-ljlocks  similar  as  regards  the  sluH't-circuit- 
UVZ  fitting,  but  proviilcd  with  terminals  for  ready 
insertion  into  any  temporary  circuit  where  they  may  be 
of  service. 

Safety  llohlirx  for  Needles. — I  brim;'  in  the  term 
"safety"  because  needles  and  the,  like  used  for  the 
examination  of  jewels  are  apt  not  only  to  lose  tlieir 
points  if  nnjiiotected,  but.  if  carried  about  the  person, 
liable  to  be. a  source  of  anguish — nay.  worse,  should  they 
be  housed  in  a  waistcoat-jiocket  near  the  duodenum  ! 
A  tuicket  scrib-.'r  Poriiis  a  useful  makeshift,  but  the  writer 
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(5)  Ifemoval  of  tilings,  itc.  from  all  poles  by  means 
of  knife-like  form  of   "  '  gubbings  ' 'extractor." 

(())  Use  of  screwdriver  for  jewel-.stem,  screw-head  il , 
friction-compensator  screw  /,  balance  adjusters  (in 
polyphase  meters),  dial  screws,  &c.  ;    and 

(7)  Jewels  examined  by  "  jewel  explorer." 

Occasionally  weiglitier  tools  are  requireil,  but  for  the 
average  job  and  the  particular  make  of  meter  it  .serves 
its  jiurpose.  Indivitlually,  the  components  are  useful 
elsewhere.  The  combination  tool  shows  what  can  be 
done  when  a  large  numljer  of  similar  instruments  or  tlie 
like  are  in  use;  taken  by  itself,  the  screwdriver- 
spanner  comjionent  may  be  found  to  have  much  more 
than  a  special  ajiplication  as  heretofore  dcscrilied  :  while 
tlie  screwdrivi'r  with  the  modified  shaft  and  fitted  with 
a  jewel  explorer  forms  another  serviceable  combination. 

Handy  "  /Jn/.-Jilorks." — Tests  involving  the  use  of 
instruments  at  some  ilistance  from  the  source  of  sup])ly 
necessitate  lonj;  leails.  and  at  times  (notalily  during 
generator  trials  with  the  machine  on  load  and  the  leads 
connected  to  the  current  transformer  secon<laries)  it  is 
required  to  make  a  meter  or  instrument  change  without, 
of  course,  breaking  the  (.secondary)  circuit.  This  lias 
been  done  either  by  a  shorting  wire  at  the  terminals  or 
by  cross-connecting  or  twi-ting  together  bared  portions 
of  the  leads.  Such  arrangement  being  rather  crude,  the 
writer   fitted    a  link-block    device   as   shown   in    fig.    3 A. 

•El^EC.  Rkv.,  April  Mth.  lc^2•2.  p.  531. 


favours  ready-made 
a))])cariiig  pencils 

111   the  upper   one 
by  a  gramophone  m 


|j(iiuts,  and  tig.  ;Jb  shows  two  "  dis- 
adapted   for  use  in  this  resjiecl. 
the   jieiudl  itself  has   been   replaced 
cdle,  a  spare  one  being  kept  in  the 


covered  recess  at  the  other  end  of  the  holder;  rotation 
o"  the  holder  causes  the  needle  to  vanish  inside  it.  The 
lower  example  in  the  figure  shows  the  pencil  retained 
and  a  needle  mounted  at  the  recessed  end — a  rather  useful 
combination.  The  safety  needle-holder  has  incidentally 
been  useful  in  other  waj-s — e.g.,  pricking  positions  on 
charts,  thermo-couple  curves,  &c.  (The  jiencil-holders 
shown  cQst  sixpence  each,  and  are  quite  serviceable,  but 
much  more  elaborate  and  costly  ones,  eiiually  suitable 
for  modifying,  may  be  bought.  No  doubt  these  will 
ajipcal  to  the  enthusiastic  tyro  and  to  the  wealthy  mem- 
bers of  the  fraternity  !) 

Miniature  Innpection  l,iiinii-<. — Xo  matter  how  strong 
or  diffused  the  light,  or  how  deft  one's  arrangement  of 
mirrors,  one  often  cannot  see  into  or  illuminate  just 
where  one  desires.  Fig.  4  illustrates  some  forms  of 
inspectional  devices  which  are  flexible  and  carry  tiny 
lamps.  Type  .\  was  mainly  designed  for  a  variety  of 
instruments,  and  consists  of  a  long  length  of  sleeving 
carrying  flexible  wires  running  to  a  small  pea-lamp. 
Type  B  is  much  more  robust,  can  be  jiacked  away  in 
one's  tool-bajr.  and  is  intended  to  be  screwed  into  a 
pocket-lamp  case:  to  the  screw  for  the  latter  operation 
is    attached    a    short    lenirtl'     <vf     Bowden-wire     tubinpr. 


voi.iM.   No.2,:u8,  NovKMiiioKi'i,  1922.]  THE    ELECTftlCAIj    REVIEW. 


803 


til  rough  which  run  the  flexible  wires  to  the  miniature 
hiiuii  fitting'  at  the  other  end.  Type  C  is  a  te.st-bendi 
uioditieution  of  tlie  hitter,  the  Bovvden  tubing  (sliown 
by  arrow)  being  somewhat  longer  and  attached  to  a  two- 
>ard  length  of  twin  flex,  terminating  in  a  miniature 
Iwo-piii  plug;  when  not  in  use  the  hunp  i.s  stowed 
away  in  a  thermometer  ea^ie  (showii)  and  retained  by  a 
stopper. 

Types  15  and  (_'  were  prim:u-ily  intended  for  the  inter- 
nal examination  of  meters;  for  the  measurement  of 
tooth-depthing  and  the  showing-up  of  a  filing  on  a  pole 
(a  filing  here  has  been  known  to  have  a  rateliet  effect 
upon  the  disk),  such  inspcctional  lamps  are  very  useful. 
With  ordinary  care  they  are  found  robust  enough,  the 
Limit  of  breakage  being  decided  not  by  the  glass  bulb, 
but  by  the  filament.  Due  regard  must  be  paid  to  the 
voltage  (the  usual  3-^1  V);  maximum  illumination  is 
not  always  desirable,  and  a  J  ty  1-V  dmp  in  the  le.ids 
or  a  resistance  is  a  happy  arrangement. 

Rcwtviii;/  Diixt,  (i-c. — The  removal  of  dust  and  the 
like  is  often  a  matter  of  grave  concern.  Two  impro- 
vised ejectors  have  proved  useful.  The  first  one  involves 
the  use  of  an  ordinary  bicycle  pump.  In  addition  to  the 
probing  quality  of  the  flexible  connector,  there  is  the 
advantage  of  a  concentrated  blast  of  air  of  considerable 
force.  And  it  is  dri/.  The  efficacy  of  the  bicycle  pump 
in  this  I'espect  was  first  shown  on  kinematographic 
machinery,  one  interesting  example  being  in  the  removal 
of  odd  particles  of  dirt  from  the  gate  of  a  projector; 
whilst  a  film,  especially  an  nneleaned  old  one,  is  lieing 
screened,  particles  collect  in  the  "mask  "  and  are  thrown 
on  the  screen  in  magnified  form,  but  in  an  open  type 
of  projector  a  fierce  )>nff  from  a  bicycle  jiump  gener-dly 
dislodges  the  snlistance  without  interfering  with  the 
"  jiicture  "    in    any    way. 

The  second  of  my  two  expedients  was  discovered  in  a 
laboratin-y  where  some  electrical  exliihits  were  on  view  ; 
a  sudden  denuind  arose  for  a  steadv  current  of  air  which 


mn.-.t  needs  be  dry  or  at  any  rate  warm.  An  electric 
hair  dryer  of  the  form  shown  in  Hg.  5  (electro  by  cour- 
te.sy  of  the  G.E.C.)  was  one  of  the  said  exhibits;  this 
was  borrowed  and  provided  a  blast  of  air  of  morJeratc 
force — hot  or  cold  at  will.  An  additional  advantage 
with  this  apparatus  is  that  it  can  be  held  steady  with 
one  iiand  ami  tif  ■  nirent  of  air  dire<-t«-d  "itii  ;,i-,  iir:ii\- • 


Pio.  5. — Ei.KCTnic  II.Mii  DnvKK. 

a  difficult  operation  when  (as  in  the  case  of  tiie  bicycle 
pump  or  similar  source  of  air)  both  hands  are  in  use. 
The  electric  hair  dryer  has  been  found  i)articularly 
useful  with  statical  instruments,  d-c,  under  laboratory 
conditions,  for  here,  while  general  drying-out  is  often 
difficult  to  obtain  or  retain,  tliere  are  instances  where 
a  temporary  local  effect  suffices;  this  is  given  by  the 
hair  dryer,   with    the   heater  turned    on. 

Such  apparatus  woidd  be  more  useful  still  if  a  stronger 
air  current  wore  available,  with,  possibly,  a  variety  of 
nozzles — one  at  least  similar  to  the  flexible  connector 
of  a  bicycle  pump. 


THE  DEVELOPMENT  OF  ELECTRICAL  ENGINEERING  IN  THE  FAR  EAST 


By    C.    A.    MIDDLETON    SMITH,    M.Sc,  &c.    (Taikoo  Professor  of  Engineering  and  Director  of   the  Engineering 
Laboratories  and  Workshops  in  the  University  of  Hongkong), 
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The  (,'rciif  SIriKjf/le. — It  is,  of  course,  impossible  for 
the  reader  who  has  never  been  east  of  Suez  to  realise 
the  amazing  variety  of  peoples  and  the  remarkable  con- 
ditions of  life  in  the  Far  East.  This  British  port  of 
Hongkong  is  the  distributing  centre  for  goods  which 
g.>  to  nearly  all  Far  Eastern  ports,  including  those  in 
the  chain  of  islands  to  the  south — Borneo,  Java,  Sumatra, 
&c.  These  tropical  areas  are  being  developed  by  the 
white  nnm  and  the  ubiiiuitous  Chinese.  It  would  be 
ilifficult  to  calculate  the  millions  of  tons  of  oil  that  have 
been  exported  from  those  islands,  but  the  activities  of 
the  Asiatic  Petroleum  Co.  are  greatly  in  evidence  all 
over  China.  In  the  develoi>ment  of  the  vast  oil  fields  of 
the  islands  to  the  South  of  Hongkong  much  maciiinery 
has  been  used.  They  are  aware  of  the  value  of  the  hydro- 
electric schemes  that  have  stimulated  industry.  Fac- 
toi'ies  for  utilising  native  products  arc  springing  up. 
The  mineral  and  agricultural  wealth  of  tlio.so  wonderful 
islands  is  being  developed  Un-  the  benefit  of  all  humanity, 
hi  that  development  the  industrious  ami  persevering 
Ciiinese  is  playing  a  most  important  ]iart. 

Adjacent  is  the  Malay  Peninsula,  with  its  tin  and  its 
tropical  vegetation.  Just  now  it  is  depresse<l,  because 
nf  the  rubber  slump,  but  there  is  still  British  cntei'prise 
and  the  per.severing  Chinese.  During  the  last  few  years 
a  most  successful  coal  mine  has  been  opened,  and  there 
is  a  great  project  for  a  water-power  scheme  tor  a 
general  sujiplv  of  electrical  energy.  If  we  suggest  that 
the  Federated  Malay  States  is.  just  now.  less  flourisiiing 
than  four  or  five  years  ago.  we  must  also  state  quite 
emphatically    that  the  engineer    has     absolutely     trans- 
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formed  it,  and  that  parts  of  it  have  been  made  most 
productive.  Electric  power,  the  railways,  and  the  splen- 
did port  facilities  at  Singapore,  are  but  the  beginnings 
of  what  must  come  in  the  near  future;  already  great 
areas  of  the  jungle  have  been  made  fertile,  and  much 
capital  has  been  profitably  invested  in  British  machinery. 
Its  near  neighbour,  Siam,  is  also  changing.  Last 
week  one  of  our  Hongkong  engineering  Chinese  gradu- 
ates; at  work  in  Siam,  called  to  see  his  old  teachers. 
He  told  us,  with  justifiable  pride,  how  ho  had  been 
lieljiful  in  replacing  man-power  by  machinery.  In  that 
country  the  Chinese  are  the  men  of  commerce,  and  at  last 
it  has  dawned  upon  the  minds  of  tliese  men  that  ma- 
chinery multiplies  profits. 

Coming  northwards  we  have  signs  of  progress  in 
French  Indo-China.  And  then  we  come  to  that  v.ist 
1  mintry  called  China.  It  stretches  from  the  tropics  to 
the  far-away  north,  where  in  winter  llie  snow  lies  deep  ; 
il  contains  about  400  millions  of  a  race  second  to  none 
in  industry.  It  is  a  people  becoming  galvanised  into 
industrial  activity  by  European  and  Japanese  engineers  ; 
it  is  a  people  essentially  peaceful  anil  good  tempered, 
and  it  is  a  country  that  iias  been  made  poor  by  parasitic 
otficials,  but  one  tli.it  will  be  made  wealthy  by  modern 
inventions  and  the  practical  common  sense  of  its  mer- 
chants and  artisans. 

Cuireiiri/  DifficHltie<<. — Cliina  is  cursed,  not  only  by 
its  parasitic  officials,  but  by  a  complicated  silver  cur- 
rency. It  might  be  supposed  that  a  silver  dollar  in 
China  was  of  the  same  value  whether  in  Canton.  Han- 
kow. Shansrhai,  Tientsin-  or  Hongkong.      Unfortunately 
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that  is  not  so.  Hongkong  dollars  uia_v  be  at  a  5  or 
10  per  cent,  preiuiuiii  or  discount  in  Shanghai.  The 
t>hanghai  dollars  vary  in  value  with  the  dollar  in 
'J  ientsin,  and  all  of  these  dollars  vary  daily  as  against 
gold.  Before  the  war,  for  a  few  years,  the  Hongkong 
dollar  fluetuated  from  about  Is.  lOd.  to  2s.  Id.  The 
war  sent  it  down  to  below  Is.  ^d.,  and  then  began  the 
amazing  rise  which,  earlj-  in  1920,  reached  the  figure 
of  6s.  2d.  Now  it  is  about  2s.  6d.  The  currency  unit 
for  the  Maritime  Customs  is  the  tael,  a  weight  of  silver 
of  sjH'citie  fineness.  The  value  of  the  tael  varies  in 
almost  every  town.  Decidedly  one  must  have  some 
experience  of  Chinese  currency,  or  have  agents  who 
understand  it,  to  do  business  in  China.  Speaking 
roughly,  it  is  reckoned  that  the  Customs  tael  is  usually 
about  iO  per  cent,  in  excess  of  value  of  the  Hongkonn 
dollar. 

The  Customs  returns  for  tiie  last  ten  years  iuive  shown 
a  steady  increase  in  the  import  of  machinery.  The 
Statistical  Secretary,  in  a  recent  report,  says: — "The 
demand  for  all  kinds  of  machinery,  inachine  tools,  and 
engineering  goods  is  steadily  growing,  and  incpiiries  are 
more  and  more  received  from  remote  places  in  the 
interior."  Concerning  electrical  equipment,  this  report 
is  most  optimistic,  as  the  following  quotation  will  siiow  : 
—  '■  '  Electrical  Materials  '  is  another  interesting  and 
suggestive  heading.  The  demand  for  electric  lighting 
in  most  cities  altogether  exceeded  the  supply,  and  exist- 
ing plants  were  heavily  overloaded,  with  the  result  that 
influential  merchants  and  shopkeepers  in  the  various 
cities  purchased  small  electric  lighting  s.ets  for  the  light- 
ing of  their  own  shops  and  perhaps  two  or  three  adjacent 
premises.  These  small  sets  were  supplied  almost 
entirely  from  America.  There  is  a  tendency  in  the 
more  important  establishments  to  install  larger  units, 
and  while  a  few  years  ago  200-  and  400-kW  sets  were 
considered  large,  it  is  now  (piite  connnon  to  install  units 
of  1.000  kW  and  upwards,  and  it  is  reported  that  a 
l.irge  number  of  orders  had  been  placed  for  privately- 
iiwned  power  stations  for  the  purpose  of  supplying  power 
t )  cotton  and  flour  mills.  This  increase  in  the  amount 
(if  machinery  installed  has,  of  course,  stimulated  the 
demand  for  electrical  accessories,  fittings,  and  lamps. 
Japan  has  captured  the  lion's  share  of  the  business  in 
.iccessories,  especially  in  the  clieaper  kinds;  America  has 
the  largest  share  of  the  better-class  fittings  and  glass- 
ware.: while  in  lamps  the  market  is  practically  monopo- 
lised by  the  large  factories  in  Shanghai  and  'by  Dutch 
and  .Japanese  manufacturers.  The  importation  of  elec- 
trical materials  into  China  amomited  to  2..'i  million 
tads  in  191  ;5.  five  ii[i!lions  in  11(1!).  and  G.."i  niillions 
in   1!)20." 

Headers  of  this  jourual  are  ac(|iiiaii,ited  with  the  re- 
markable growth  of  the  Shanghai  iiiunici)>al  eU'ctrical 
unihirtaking.  Then-  are  only  three  or  four  stations  in 
(ircat  Britain  with  a  liiu'gcr  capacity.  Since  l!M!)  (he 
Hongkong  Klectric  Co..  Ltd.,  has  ])laced  orders  for  tljrcc 
Mts  of  .5.000  k\V  each.  Shanghai  is  tyidcal  of  what 
will  happen  in  other  jilaces.  It  is  the  inevitalilc  iiiilus- 
trial  transformation  of  China  that  ,/Will  lead  to  an 
increasing  demand  for  electrical  machinery.  The  finan- 
(  ial  asiicct  of  engi)ieering  contracts  in  Ciiina  demands 
consideration,  but  the  profits  are  there.  In  these 
<  hangcs  it  is  believed  that  the  engineering  griiduafes  of 
HoiigkoriL'  Cniversity  will  jday  an  iiiqjortant  ])art. 
Their  ability  cannot  be  c|uestioneil,  as  their  work  has 
been  referreil  to  ami  praised  by  examiners  in  the  I'niver- 
sily  of  LrmrloM.  Most  encouraging  has  liecn  the  recent 
offers  by  British  firms  to  take  these  Chinese  graduates 
into  their  English  works,  at  a  living  wage.  They 
shoidd  receive  just  the  right  experience  that  will  make 
tlieiM  UKeful  rejiresentatives  in  the  Far  East. 

.1  Cycle  of  Cnthay. —VMty  years  have,  indeed,  brouirht 
great  changes  to  the  Far  East.  There  were  very  few 
European  engineers  out  here  in  1872.  Now  there  are 
thousands  of  well-trained  I'liropean  and  native  engi- 
neers at  work.  The  most  rapid  change  has  been  in  Japan, 
but  China  is  now  most  anxious  to  aecpiirc  a.  knowledge  of 
iTiachinery.      Particularly    does    electrical    engineering 


attract  the  young  Chinese.  If  we  try  to  picttire  the  Far 
Ea.st  of  fifty  years  ago  we  find  it  impossible.  Very  few- 
Chinese  spoke  English,  very  few  Europeans  spoke 
Cliinese  ;  it  is  im2)r6bable  that  a  half-a-dozeu  Chinese, 
out  of  a  nation  numbering  400  millions,  had  ever  heard 
of  the  idea  of  either  mechanical  or  electrical  pow'er. 
Fifty  years  ago  Hongkong  was  just  emerging  from  the 
struggles  of  its  precarious  infancy.  Not  long  ago  we 
celebrated  the  jubilee  of  our  most  ancient  engineering 
works — the  Hongkong  and  Whampoa  Dock  Co.  We  are 
oidy  SO  years  old  as  a  British  Colony,  but  in  that  short 
span  we  have  grown  from  a  jiirate's  haunt  to  the  biggest 
port  in  the  world.  In  50  years  our  ]>opulation  has  in- 
creased ten  times,  our  revenue  in  a  much  greater  ratio. 
Fifty  years  ago  there  was  not  in  the  whole  (jf  South 
China,  outride  of  Hongkong,  a  vehicle  with  a  wheel; 
and  in  Shanghai,  so  far  as  we  can  picture  the  plaie, 
the  Chinese  used  wheelij  only  for  their  weird-looking 
wheelbarrows,  although  some  of  the  Euriipcans  had  im- 
ported carriages. 

Fifty  years  ago,  l)ut  for  the  life  in  ihe  tiny  outposts  of 
Singapore,  Hongkong,  and  Shanghai,  and  the  stirrings 
in  Japan,  caused  by  the  glimmerings  from  the  foreigners'' 
torch  of  science,  the  hundreds  of  millions  of  humans  in 
the  Far  East  were  living  life  a«  it  had  been  lived  since 
the  dawn  of  history;  the  routine  of  at  least  4.'5  cen- 
turies w^ent  on  as  the  unchanging  cycles  of  Cathay  suc- 
ceeded each  other.  And  tiien  the  torch  of  science  grew 
stronger  and  stronger  and  was  brought  nearer  and 
nearer,  (iradually,  by  reason  of  its  brilliance  and  its 
invigorating  rays,  it  Ijas  affected,  however  remotely, 
almost  all  of  the  inhabitant.s  of  Jajian,  China,  Siani, 
and  otlier  countries  in  the  Far  East. 

First  Impressions.- — A  cycle  of  Cathay  is  60  yeai's — 
this  national  cycle  was  instituted  n.c.  2637.  If  you 
glance  over  the  records  of  the  past  you  will  find  evidence 
of  Chinese  ingenuity  and  industry,  but  always  you 
will  find  the  tendency  to  isolation.  That  tendency  has 
gone,  so  far  as  the  individual  is  concerned.  The  native 
of  the  Far  East  is  by  no  means  content  with  his  country 
as  it  is;  he  has  definite  desires  to  see  the  countries  of 
the  West,  and  especially  to  see  the  latest  inventions  and 
conveniences  to  be  found  in,  those  countries.  He  wants 
to  copy  them.  The  peoples  of  the  Far  East  have  at  last 
awakened  to  the  knowledge  that  ajiplied  science  will  be 
of  enormous  benefit  to  them. 

At  first,  on  arrival,  the  Western  engineer  is  greatly 
disappointed  with  the  Far  East.  It  seems  incredibl- 
that  in  all  of  Sciuth  Cjiiiia.  outside  of  Hongkong,  there 
is  scai^'Iy  :i  lo.id.  Vet  iiilaixl  there  is  machinery  that 
has  liceii  carjicil  fcr  miles  on  l)and)oo  poles  by  'c(5ol5es, 
or  taken  idoiig  the  w'atcrw  iiys  Ijy  junks  tow*ed  by'  f  il'ssy 
little  steam  launches  or  liiotor-boats.  For  the  first  years 
out  here  t'fie  engiiU'cr  will  be  impatient.  IK' is  so 
aiixious  to  accelerafc  progress.  It  is  onh'  when'  lie  has 
liaci  experience  and  looks  back  over  a  i>eriod  of,  say, 
till  years  lliat  lie  realises  tint,  for  all  his  impatience 
and  the  s(ill  great  contrast  l)ctweeii  East  and  West, 
tlierc  have  been  changes. 

T/ii-  .\'iir  JajKiii. — The  most  ama/iiig  change,  for 
rapidity  uncipialled  in  the  history  of  the  world,  lias 
been  the  change-over  of  Jajian  from  an  entirely  agricul- 
tural to  an  industrial  country.  In  tiiat  transformation 
the  British  engineer  has  jiiayed  the  most  prominent 
part.  The  great  pioneers  weri'  Ayiidii,  Perry,  Ewing, 
Dj'ei-.  .Milne,  and  the  other  British  who  taught  the  youth 
of  Japan  applied  science.  To-day  Jajian  has  enormous 
shii)l)uildiiig  yards,  thousands  of  factories,  electric  rail- 
ways, and  countless  hydro-electric  installations.  .Many 
millions  of  pounds'  worth  of  British  macliincry  has  gone 
to  Japan  to  help  in  the  work  of  the  new  civilisation.  A 
month  ago  it  w-a.s  announced  that  the  English  Electric 
Co.,  Ltd.,  had  secured  an  order  for  electric  railway  plant 
for  Japan  exceeding  £500.000  in  value.  Turbines  and 
surveying  and  electrical  instruments,  and  almost  every 
product  of  British  engineering  factories  are  exported  to 
Japan.  The  timid  talk  of  Japanese  industrial  competi- 
tion;   the  bold  engineer  adventurers  are  out  in  Japan 
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buokiiiy  orders.  For  tliuy  know  that  tradu  is  the  lil'c- 
blood  of  tliu  modern  world,  and  trade  in  engineering 
])rodin;ts  is  inipo.ssible  witk  a  country  that  is  not 
developing  its  natural  resources. 

At  the  end  of  1920  the  total  electrical  power  developed 
by  liydro-ek'ctric  companies  in  Japan  was  1,254,000 
k\V.  The  total  power  licensed  for  development  by  these 
concerns  was  2,/5G,00()  k\V.  ilany  millions  have  been 
invested  in  In'dro-electric  works.  The  Yokoliama  electric 
railway  is  but  one  of  several  electric  railways  in  the 
countiy,  but  it  has  made  the  district  between  Tokio  and 
its  jiort  "  one  long  industrial  village." 

The  European  war  caused  considerable  industrial 
development  in  Formosa.  The  Japanese  have  certainly 
pushed  ahead  with  engineering  projects  in  that  large 
island,  which  was  practically  undeveloped  when  under 
Chinese  rule.  -  The  Formosan  Government  has  the  supply 
of  electricity  under  its  own  control.  In  1917  there  were 
four  liydro-electric  schemes  in  working  order  averaging 
from  3,000  to  4,000  h.p.  each.  In  1920  a  semi-ofiicial 
limited  com])any  connnenccd  work  on  the  Lake  Candidius 
scheme,  which  will  give  a  maximum  of  100,000  kW. 
Laliour  in  Formosa  is  plentiful,  and  on  constructional 
work  is  paid  at  the  rate  of  aljout  2s.  6d.  a  day. 
Ano'ther  company  has  7,500  kW,  for  which  a  contract 
lias  been  let.  The  locality  is  so  favourable  that  the  cost 
of  erection  of  the  installation  is  about  £50  per  kW. 

The  development  of  the  huge  tracts  of  agricultural 
lands  in  Manchuria,  w'here  the  Japanese  control  the  rail- 
ways, has  been  phenomenal.  In  these  vast  agricultural 
districts  the  niechanical  and  the  civil  engineer  do  the 
]iioneer  work,  but  the  demand  for  electrical  macliinery 
inevitably  foUow-s. 

The  Future. — There  are  the  young  men  "  out  from 
Iiome  "  who  come  to  the  Far  East  to  join  a  business  firm, 
lioping  to  make  a  fortune  in  about  seven  years,  and 
then  retire  in  affluence.  They  are  disappointed;  but, 
if  industrious,  they  usually  retire  in  due  cour.se  quite 
well  oft.        Sometimes,    by    lucky    speculations,  they  do 


make  wealth  (piickly.  There  are  the  representative  oi 
engineering  linns;  sometimes  tliey  know  little  about  tlie 
technical  details  of  the  goods  tliey  wisii  to  sell,  and 
usually  they  know  nothing  of  China  and  the  Cliinese. 
They  also  become  disappointed,  finding  that  business  \> 
not  to  be  had  for  the  asking.  The  old  days  of  luxurious 
profits  and  much  idleness  while  waiting  for  mails  have 
gone.  The  cable  and  the  fast  stfanisliip  have  accelerated 
competition.  Tlie  lure  of  the  East  sliil  holds,  and  there 
will  yet  be  fortunes  for  the  men  of  commerce — victories 
with  rich  rew^ards  for  the  energetic  and  industrious. 
The  Far  East  must  always  be  attractive  to  the  Westerner 
if  only  because  of  the  characteri-stics  of  the  place  and 
people  that  will  survive  all  changes.  For  the  engineer 
the  Far  Ea-st  has  this  great  charm.  He  can  see  tiiat 
he  is  doing  good  w-ork,  and  the  natives  witii  whom  he 
works  are  decidedly  likeable.  If  the  engineer  is  an 
Anglo-Sa.xon,  he  will  see  am)de  evidence  of  tlie  result.> 
of  the  efforts  of  liis  own  country. 

Each  cycle  of  Cathay,  each  jubilee  tint  we  celebrate, 
pushes  our  tiioughts  alternately  forward  and  backward. 
Looking  ahead  to  the  next  50  years  we  see  that  the 
Far  East  will  be  an  entirely  new  world.  Everywhere 
there  will  be  electrical  apparatus.  It  is  not  unreason- 
able to  suppose  that  va.st  areas  of  Southern  and  Eastern 
Asia,  which  are  now  desert,  jungle,  or  waste,  will  be 
made  productive.  It  is  not  realised  that  electric  fans, 
freezing  machines,  and  similar  fittings  have  made  the 
tropics  "  liveable  "  for  the  energetic  white  man.  He  is 
'  ■  cleaning  up  "  the  dark  places  of  the  earth.  Electricity 
is  helping  him  in  every  way.  It  is  not  improbable  that 
h\  dro-electric  scliemes  will  supply  energy  for  the  stimu- 
lation of  crops.  The  people  of  the  Far  East  will  learn 
to  revere  the  names  of  Farailay  and  Kelvin  as  for 
tliousands  of  years  they  liave  ]iaid  liomage  to  the 
names  of  Confucius  and  Meiuius.  May  the  trans- 
formation take  place  ipiickly  and  may  British  engineers 
and  British  machinery  jilay  a  very  prominent  part 
in  it. 


A    MODEL    WATER-POWER    INSTALLATION. 


One  of  the  most  interestinu-  little  country  house  instal- 
lations wc  have  heard  of  for  a  long  time  is  tliat  at 
"  Blarich,"  licigart,  Sutlierland,  the  pro])erty  of  Mr. 
James  Menzies. 

Tlirougli  this  property,  al  a  distance  of  150  yards  from 
the  liouse,  runs  a  mountain  burn.      Like  iicai'ly  all  lligii- 
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tliat  the  minimum  How  in  tliis  burn  was  about  40  cubic 
feet  per  minute,  and  a  plant  to  utilise  this  was  installed. 
A  mile  of  the  burn  was  surveyed,  and  the  section  wliich 
could  lie  most  cheaply  and  conveniently  developed  was 
chosen.  This  section  was  GOO  yards  in  length,  and  in 
tiiis  distance  a  gross  fall  of  (>7  ft.  was  olitained.  A 
strong  rock-l)uilt  weir.  4  ft.  hiirh  and  15  ft.  broad  at 
the  base,  was  constructed  acros-;  tlie  burn,  and  into  this 
was  built    -1    heavv    limber   sluice,    the  object   of  which    is 
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to  enable  the  drliiis  which  accumulates  above  the  weir  lo 
lie  easily  cleaned  out.  A  hsli  notch  12  in.  wide  ami  3  in. 
deep  was  left  in  the  weir.  When  the  fish  are  moving,  it 
is  an  interesting  sight  to  see  them  shooting  up  through 
tins  notch  into  the  river  above. 

From  the  weir  and  intake  chamlier.  a  10-in.  stoneware 
pipe  is  taken  along  a  contour  line  above  tlie  burn  to  a 
voint  200  yards  down  stream,  where  it  terminates  in  a 
concrete  surge  tower.  From  tiie  latter,  an  8-in.  steel 
pipe  is  taken  on  neat  steel  supports  liuilt  in  rock  piers 
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Tcrj  cOurLTc-  :o  i>e  adjustt-d..  or  tLe  dTriarno  output  alttred 
when  running  in  parallel,  as  is  done  ^rhen  sawing. 

A  balterj  of  5i  cells  of  IGO  Ah  lajjacitj  is  house<l  in 
an  outside  Itatterv  room.  Thii?  is  used  during  the 
summer  months,  when  the  darg  are  long  and  hardly  any 
light  is  required.  It  is  also  called  on  when,  as  souie- 
liiiies-  hapfiens.  the  intake  gets  blocked  with  ieaves  or 
iiozen  snow. 

The  lighting  installation,  carried  out  in  the  Henley 
T.-irLng  system  with  runk  iron  switdi  lioxes,  eonsLste  of 
aiwut  rOO  lights  in  house,  stables,  byres,  workdiop. 
garage,  and  cottages.  In  addition,  there  is  a  -3-h.p. 
ij!otor-<JrJven  saw  for  firewood,  and  :«   .^-h.p.  luotor  for 


-V.YlP.    AX&   IsnKi 


.•oTemor.  by  Messrs.  Gilbert  Gilkes  ic  Co..  Ltd.,  direct 

•'    ■  ■    '  "jrhfleiible-      •'  '--         ■ i .- »•      - 

-!    Ltd. 

j-er  minute.  _  _      l   : 

Ttie  dynajiio  is  c^miptound  aound  and  urersLze  far  tiie 

•'!rl»!ne.   ■*«  inrpjit  Wins  3rt  A  at  110  V  compound,  or 

"  ■"  "     "   ".     r.p.m.       Both 

The    shaft 

'  ^■-  ved  self- 

.  as  will 

r;ir::l- 


ibe  dium,  separator,  and  refrigerator.  Free  use  is 
made  of  apparatus  such  as  coSee  percolator,  kettles  (-5), 
irons  (2),  hotplates,  toasters  (2).  and  bowl  fires  (2).  and 
ihere  is  an  immersion  heater  fitted  in  one  of  tlie  water 
storage  tanks  for  use  when  there  is  current  to  spare. 

It  is  most,  interesting  to  find  that  such  a  small  bum 
as  that  at  Blarich.  properly  develofted.  will  give  a 
sujtply  almost  e<|ual  to  that  from  a  pxiblic  main  at  a  very 
small  cost.  Unstinted  use  of  light  and  appliances-  is 
made.  It  would  be  hard  to  find  a  more  coniplete  little 
iiistallatioTi  thiiTi  this,  and  it  <:.«irl;t  to  encourage  otliii-s 


Fig.  6. — ^Switchboard  ]> 
PowHt  HocsE. 


Fio.  7. — CJcvEBATrxG  Sn 


•i«Ti  bc-»n?  r.T.h.   r.  rt-T'.  «T<?T  t1*?  wfefl"  r«n«re  of  load. 

.  r   on  the 

■a  angle 


who  hare  available  water  power  to  go  on  and  develop  it. 

The   installation    was    carried    out    by    Edmundson's 

Electricity  Corporation,  Ltd.,  to  the  pl;ins  and  specifi- 

.  .ti,,t    ,.f  \^-r    Y    .1    \V)!]>:ii,.e.  Scottish  district  iiiana<rer. 


Lere  is  fixfed  »  coii 
main  corridor. 


_'  :^%itcLlK>ard  in  the 
';s  the  usual  instrn- 


Tetcptaone  Works  in  Han^ary. — ^.\ccording  to  the  papers, 
the  I.    M.   Eric-sswi  Co.'s  affiliated   Hungarian  cfincem   is  to 

■'•-  ■■  ■    in    of   its   liirce  fai-tury   at  Budapest  which 

in   1914.     The  factory   manufactures  tele- 
-    iph     apparatus. — KcuicTt     Trade    Service 
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THE     IMPROVEMENT    OF     POWER     FACTOR. 


By  the  late  Dr.  UISBERT  KAPP*,  Past  President. 


(. I ;.../,■„,•/  „/  ;.„,,, 


■(Ill   hrjiirc   llll'    iNSTITrTKlX    (l|-  Ei.ECTRirAL    Enciinkp.ks.) 


Whutiikh  ronsuiuersi'  iniliviilual  iiiotois  have  a  good  power 
factor  or  not  does  not  directly  concern  tlie  supplier  of  elec- 
tricity; all  the  latter  a.sks  i.s  that  consumers  .shall  take  from 
his  tci'iiiinals  a  current  nearly  in  phase  with  the  voltaHe; 
lliis  c(]Hilitiou  the  consumers  can  always  fullll,  hut  that  all 
cunsuiiiers  on  a  system  .should  voluntarily  incur  the  exiK'nsc 
involved  cannot  he  expected.  The  supplier  nnist,  therefore, 
make  it  worth  their  while,  and  thus  the  purely  technical  ques- 
tion of  p.f.  improvement  becomes  tied  up  with  the  question 
of  suitable  tavilTs. 

The  introduction  of  power-'actor  iniprovinf;  devices  neces- 
.sarily  involves  capital  exiwnditnre,  but  it  reduces  the  capital 
cost  of  the  electrical  part  of  the  t'ene''i'tiug  and  transmittint,' 
plant.  Where  the  supplier  is  also  the  consumer,  the  rela- 
tion between  extra  expen.se  on  the  consuming'  plant  and  savm;,' 
iif  oxpen.se  on  the  sui)ply  plar.t  is  direct  and  obvious.  In  live 
c'lise  of  a  supply  conipany  and  its  many  consumers  this  rrla- 
tiou  may  not  be  so  obvious.  Nevertheless,  the  relation  exists. 
If  the  customer  cannot  participate  to  a  reasonable  extent  m 
the  benelit  he  confers  by  instalhnij  plant  of  good  power  factor, 
iie  will  naturally  refrain  from  doing   so. 

The  i'c(]noiiii(al  limit  of  power-factor  improvement  does  not 
depend  on  ihc  [lowor  factor  of  the  unimproved  plant,  but  only 
on  the  ratio  of  the.  cost  per  kW  of  tlve  original  plant  at 
jiower  factor   to   the   cost   per   wattless  kV.'V   iniected    by  the 
])hase  advancer. 

If  c  =  capital  cost  of  generatiny  and  transmitting  plant 
per  kW  .and  C  =  co.st  of  phase-improving  plant  per  wattless 
kVA,  then  writing  a  =  c/c  it  is  economical  (from  the  <'apital 
outlay  point  of  view)  to  go  on  improving  the  p.f.  until  sui 
0  =  a,  where  *  =  the  angle  of  lag.  The  saving  thereby 
effected  =;  100  [l-cos(0„-0)]  per  cent.,  where  cos  0,,  = 
original  p.f.  before  impi-ovement. 

Since  a  is  generally  very  small  (say,  within  0.1  and  0..3) 
ji.f.  improvement  may  economically  be  carried  fairly  near  to 
unity  p.f.,  hut  should  not  he  carried  beyond  it  so  as  to  make 
il)  negative.  This  refers  to  the  installation  as  a  w-hole,  but 
does  not  mean  that  any  individual  motor  may  hot  be  worked 
with  a  leading  power  factoi-  if  thereby  the  overall  p.f.  can  be 
lirought  up  to  the  econoujic  limit. 

Let  K  be  the  cost  of  the  origiiral  plant  without  any  improve- 
ment, and  .s  be  the  saving  in  capital  outlay  through  using 
phase  advancers.  Then  the  following  table  shows  the  saving 
in  capita]  outlay  effected  by  power  factor  improvement  for  a 
Ir  \  values  of  a  and  crs 


cos  <^o 


0-1   I  0-2  I  OM 
s/K  percent....  j    32    |   24    |    18 

The  cost  of  p.f.  improving  plant  |ici-  kV.\  varies  within 
wide  limits;  it  may  be  as  low  as  10s.  with  a  phase  advancer 
applied  to  the  slip-rings  of  a  very  large  induction  motor,  or 
it  may  go  up  to  .£4, or  £o  with  statit  condensers.  The  essen- 
tial condition  is  that  we  mu.st  not  depart  too  wddely  from  the 
rule  sin  0  =  a,  i.r.,  when  the  total  cost  (exeluditfg  con- 
suming devices)  of  the  electrical  plant  per  k\V  becomes  ;i 
nunimum. 

With  regard  to  the  apparatus  used  for  p.f.  improvement  : 

notary  Condenncr :  The  largest  machine  yet  liuilt  has  a 
capacity  of  30,000  kVA  when  used  to  advance  tlie  phase  of 
t!ie  current,  and  '20. IKK)  kV.'V  when  used   to  retard  the   phase. 

I  am  not  aware  of  any  instance  where  a  consunuM-  drawing 
his  supjily  from  a  thei-mic  works  lias  put  a  rotary  condenser 
on  Ivis  own  premises  for  p.f.  improvement;  and  the  reason  is 
not  far  to  seek.  The  consumer  has  to  pay  not  only  for  tlu' 
energy  he  consumes  in  his  motors,  but  al.-;!)  for  that  which 
he  wastes  in  his  rotary  condenser,  and  that  is  a  considerabli' 
amount.  A  rotary  condenser  of  some  hundreds  of  kV.A  cannot 
be  worked  with  a  smaller  lo.ss  than  a  generator  of  equal  out- 
put. The  loss  in  kW  may  he  between  (i  and  7  per  cent,  of  the 
output  in  ]\V.\.  Therefore,  tlie  instalhition  of  rotary  con- 
densers hy  consuiiiers  is  financially  un.sound.  That  rotary 
condensers  are  Kiic;essfully  u.sed  hy  supply  companies  is  not 
due  to  financial  reasons,  but  to  the  absolute  necessity  rtf 
giving  their  distant  C(/nsuniers  a  constant-voltage  supply,  for 
which  purpo.se,  in  the  present  .state  of  the  art.  the  rotary 
machine  is  the  only  available  apparatus. 

Sfatir  Cnnihnsrr. — The  static  eondensiM-  requii'(>s  no  atten- 
tion, and  has,  in  this  respect,  a  great  advantage  over  any 
rotary  madiine.  and  its  own  waste  of  energy  is  exceedingly 


small.    Th<'  co.st  varies  inversely  with  the  frequency  and  the 
square  of  the  voltage  per  element. 

The  following  data  as  to  cost  have  been  supplied  by  th«! 
makers  for  a  condenser  equipment  of  KKj  k\'.\  output,  includ- 
ing tank  and  svvitchgear,  all  at  50  frequency  :  — 


Voltage  at  nupply  terminals 

'rraiisfomier         

Condenser  voltaffc 

Cost 


Not  used 


•Dr.  Kann  died  on  Anmist  10th,  1022;  the  paper  was  read 
by  Prof.  Miles  Walker,  M.I.E.B. 


...      £336  18s.  4d.        l'4(i«  H.  4<I.       fJfO  5s.  IW. 

Siinchronoiis  Indiirtiiu:  Mntnr.—'l'his  tyiie  of  iiiadiine  serves 
the  double  purpose  of  providing  motive  piwer  and.  at  the 
same  time,  injecting  leading  kVA  into  the  supply  terminals. 
but  its  cost  must  always  be  greater  than  tliat  of 'an  onlinary 
induction  motoi-,  ,ind  the  difference  in  cost  iiiu.st  l)e  thi- 
greater  the  smaller  the  leading  power-factor  required  for  full 
normal  load.  Its  ciruiency  is  a  little  lower  owing  fo  the 
greater  loss  in  excitation.  The  various  makes  differ  in  deiad, 
biit  the  main  principle  is  the  •nine. 

liotarii  Converter  as  I'HtiKr  Adriinicr.—Thc  use  of  this  tyi'.- 
fjf  machine  for  injecting  leading  kV.\  into  the  supply  line  ;s 
rather  limited  on  a'c^ount  of  the  rapid  inerea.se  ol  the  coppei- 
l)Kses  in  the  armatun'  with  an  increase  of  the  wattless  com- 
p.inent  given  to  the  line,  and  p.f.  improvement  em  onlv  le 
obtained  at  a  sacrifice  of  output.  Economically  it  is  l)ett.'r 
not  to  use  a  converter  for  giving  to  the  line  leading  kVA, 
but  to  be  content  with  taking  from  the  line  true  kW  and  thus 
raising  the  general  p.f.  of  the  .sy.stem  by  increasing  the  watt 
lo  id.  Moreover,  a  converter  excited  to  unity  poMer-factor  will 
.scarcely  intluenee  the  line  voltage  at  all,  whilst  a  converter 
injecting  leading  kV.\  may  have  some  disturbing  inMuence. 

Slip-riiip  I'hasc  \itriiiircr. — Neglecting  los.ses,  which  are 
very  small,  a  phast>  advancer  having  an  output  of  (1.3  k\'.\ 
will  benefit  the  line  to  the  same  extent  as  a  .static  or  rotary 
condenser  giving  it  2.")()  kV.\.  At  the  same  time  the  overloail 
capacity  of  the  motor  is  increased.  There  are  two  types  of 
slip-ring  phase  advancer  in  use,  the  rotary  and  the  oscillatory. 
The  former  is  an  a.c.  cnmmutating  machine  which  must  lv> 
driven  from  some  external  source  of  power,  the  latter  is  a 
d.c.  machine  which  requires  no  external  driving,  but  needs 
d.c.  excitation  from  an  external  source. 

llotarii  I'liasc  Advimrer. — The  Scherbius  rotary  phase  ad- 
vancer has  no  stator,  but  the  iron  core  of  the  armature  is 
radially  extended  beyond  the  armature  conductors,  so  that 
the  rotor  iron  outside  the  winding  performs  the  oflicc  of  an 
external  stator.  Since  the  magnetic  reluctance  of  the  air-gap 
is  thus  avoided  the  advantage  of  a  strong  field  with  only  a 
moderate  excitation  is  secured,  but  there  is  the  disadvantage 
that  the  commutation  necessarily  takes  pla:-e.  not  in  the 
neutral  spa<'e,  but  in  the  strongest  part  of  the  field,  making 
the  commutation  more  difficult  thin  in  an  ordinary  d.i-. 
machine.  The  fact  that  not  a  direct  hut  an  allernatint; 
curient  must  be  commutated  is  of  little  iinimitance, 
because  the  frequency  of  this  current  is  so  low  that  the  con- 
dition as  regards  commutation  is  praeticaMv  the  same  as  with 
dx. 

If  the  rotor  is  at  rest  the  machine  a -ts  simply'as  a  choking 
roil.  If  the  armature  is  rotated  by  external  power  with  slip 
fiequenry  the  machine  acts  simply  as  a  <lead  resistance.  By 
increasing  the  impressed  speed,  .so  that  the  winding  rotates 
with  a  speed  greater  than  that  of  the  field,  the  e.in.f. 
generated  changes  sign,  that  is  to  say.  it  leads  relatively  to 
the  current  liy  a  quarter  period.  Saturation  avoids  exi»essive 
phase  advancing  at  heavy  load  and  yet  ootains  a  satisfac.ory 
niwer  factor  at  li'ihter  loads;  the  overload  capacity  is  sensiivy 
increa.sed. 

O.iriJIntorji  I'linxr  Adrniu-rr. — The  author's  phase  advancer. 
moi-i>  generally  known  uiul.a-  the  uanu'  "  vibiator."  has  alread>' 
been  described.  Its  action  is  simnly  that  of  a  condeli.ser  of 
very  large  capacitv.  and  as  this  capacity  has  a  fixed  value  for 
every  ty|M'.  even  Uv  light  loads,  a  good  power  factor  can  be 
obtained   with   an   induction  motor  by   adding  a   vibrator. 

The  phase-advancing  effect  of  the  vibrator  doix^lids  on  the 
s(piare  of  the  flux,  and  is  inversely  proportional  to  the  mass. 
This  points  to  the  use  of  two-pole  armatures  of  small  diamet<>r 
and  comparatively  great  length.  The  proportion  found  in 
practice  to  be  suitable  is  about  1  to  2.  Since  the  air-gap  can 
1)1'  made  very  small  the  power  required  to  produce  the  stroiii.' 
field  is  not  verv  larae:  it  varit^s  between  J  and  I  kW.  wliii-h 
means  from  0.2")  to  0.1  per  cent,  of  the  power  of  the  nioinr. 
TIkv  connection  of  the  vibrator  with  the  slip-rings  may  be 
either  in  star  or  in  delta,  deiH^nding  on  which  comes  neaivst 
to  the  given  full-load  rotor  eurrent.  but  as  a  general  rule  delta 
connection  is  preferable  because  of  the  smaller  current.  .\s 
the  vibrator  is  essentiallv  a  low-voltage  machine  it  is  advis- 
able to  make  it  the  star  point  of  the  rotor  circuit.  Where 
the  ratimj  is  fixed  with  regard  to  short-time  overloads  tlie 
inerea.se  in  rating. may  be  considerable  (2t1  to  30  ixt  cent.)  so 
that  the  cost  of  a  motor  with  phase  advancer  will  not  appre- 
ciablv  exceed  that  of  a  larger  motor  without  pha.s(>  advancer. 

The  power  lost  in  the  phase  advancer  is  very  small,  and  is 
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;ipi)roMiiiiit«'iv  cimi|x>ns;ito(l  lor  1)V  llii'  saviiiy  in  stalm  copijfr 
loss. 

Meters  and  Tariffs. — In  order  to  ascertain  the  general  trend 
in  the  .«upply  indu.'^try  as  regards  di.scriminative  tariffs,  the 
author  made  inquirio.*  of  some  of  the  larger  power  eompanies 
with  the  following  results  :  On  the  whole  the  importance  of 
framing  the  tariff  so  as  to  induce  consumers  to  take  ftheu- 
supply  under  a  good  power  factor  is  recognisi-d,  but  the  ijues- 
tion  is  (owing  to  the  unsi-ttled  industrial  condition)  still  in  a 
state  of  Mux. 

The  examples  of  tariffs  cited  (in  the  original  paper)  show 
that  the  tendency  in  the  supply  industry  is  rather  in  the 
direction  of  a  fixed  charge  for  the  maximum  demand,  aug- 
mented by  a  flat  rate  per  kWh.  than  only  a  flat  rate  adjusted 
.according  to  power  factor.  The  latter  is  unscientific  and  can, 
in  stmie  circumstances,  lie  unfair  to  either  the  consumer  or  the 
company,  but  anomalies  cannot  occur  under  a  maxinnuu- 
demaud  tariff.  The  con.sumer  may  leave  his  condensers  in 
circuit  ijermanently  without  depriving  the  company  of  a  cer- 
tain jxMcentage  of  the  revenue  to  which  it  is  entitled,  because 
the  fixed  charge  is  not  influenced,  or  is  only  slightly  in- 
fluenced, by  energy  factor.  l'"or  the  same  reason  the  con- 
sumer cannot  be  penalised  for  doing  a  little  more  phase 
advancing  than  is  necessary.  The  basic  idea  of  the  two-part 
tariff  is  that  the  fixed  charge  for  maximum  demand  .should 
recompense  the  company  lor  capital  outlay  incurred  on 
account  of  each  consumer,  whilst  the  flat  rate  per  k^^"^l 
recompenses  it  for  running  costs.  If  the  voltage  at  consumers' 
terminals  is  kept  constant  the  maximum  kV.\  demand  can  be 
found  from  a  maximum-current  indicator  scaled  in  kVA. 
I'nder  these  conditions  the  metering  becomes  very  simple.  All 
that  is  wanted  is  a  coulomb  meter  combined  with  a  time 
element  which  brings  the  pointer  back  at  regular  intervals 
of  10  or  -20  minutes,  leaving  the  indicator  in  its_  farthest  posi- 
tion, and  an  ordinary  cosine  energy  meter.  Neither  energy 
factor  nor  power  factor  enters  in  the  making-up  of  the  total 
charge,  and  the  customer  can  by  in.spection  of  the  two  meters 
find  out  for  himself  what  energy  he  has  used  and  how  iinuh  lie 
hiis  to  pay  for  it.  This  is  an  advantage,  especially  with  small 
consumers,  who  cannot  be  expected  to  understand  the  matlic 
matics  of  power  and  energy  factors. 

The  condition  of  constant  terminal  voltage  may  not. 
however,  be  strictly  maintained.  The  error  thus  in- 
troduced by  excessive  voltage  drop  may  be  appreciable 
and,  as  it  is  always  against  the  consumer,  most 
.supplv  companies  replace  the  simple  (coulombs)/ (time)  iiuli- 
cator'by  a  (units) /(time)  indicator,  and  translate  the  readiir.' 
into  maximum  kVA  demand  with  reference  to  the  energy 
factor  bv  dividing  the  number  of  kWh  by  cos  0.  I'nder  this 
more  accurate  system  of  metering  three  instruments  are  re- 
quired :  (1)  A  maximum-demand  kW  indicator  which  is  a 
cosine  meter  with  a  time  element;  (2)  an  ordinary  cosine 
energy  meter;  and  (3)  a  sine  meter  to  record  /ei  sin  (bdt. 
From  the  two  last-named  instruments  is  found  tan  0,  and 
from   this  cos  jj. 

If  p„  =  maximum  kW  demand,  p^  =  maximum  kVA  de- 
mand, »;•  =  charge  per  maximum  kVA  demand,  r  -  number 
of  units  conisumed,  d  =  flat  rate,  then  ?  =  I'o/cos  (/>;  and  the 
total  charge  =   »ii'  -I-  dv. 

Under  this  tariff  there  is  no  necessity  to  place  the  consunirr 
under  any  restriL-tion  as  to  a  minimum  power  factor.  Tin' 
latter  may  be  as  had  as  .suits  the  customer'.s  method  of  work- 
ing his  machinery,  because  its  effect  will  make  it.self  felt  in 
the  energy  factor  and  thus  appropriately  increase  the  fixed 
charge,  thereby  recompensing  the  supply  company  for'  its 
greater  expenditure  on  electrical  plant. 


DiscrssiON  IN  London. 
Mr.  I-i..  B.  .\tki.\s()N,  in  opening  the  rather  disappointing 
discussion,  ipfened  to  the  late  I'r.  Kapn's  early  work,  a'lid 
mentioned  that,  althougii  physically  he  failed  rapidly  at  t\u- 
last,  mentally  he  was  as  alert  and  Jjeen  as  ever,  as  the  paper 
under  discussion  proved;  even  after  his  death  they  were  still 
learning  from  him. 

Dn.  S.  Parker  Smith  pointed  out  that  power-factor  correc- 
tion was  not  only  an  emnomic  question,  but  was  beLomitig  a 
necessilv  on  certain  .svsteiiis.  He  drew  attention  to  two  papers 
that  werf  prcwMjted  in  19()0,  in  one  of  which  Mr.  Morley  came 
to  the  same  conclusion  as  Br.  Kapp  had  done,  and  to  a  set 
of  curve-  published  by  a  Swiss  electro-tecdinical  society  which 
brought  together  very-  conveniently  the  results  of  various 
luethods  of  charging  for  power. 

Mil.  K.  EiicicrsiHK  spoke  with  reference  to  the  inaxiinimi 
deiiiiind  tariff  and  the  use  of  a  coulomb  meter  combined  with  a 
time  element.  The  terminal  voltage  was  not  always  main- 
tained strictly  con-fant.  and  it  was  questionable  whether  Dr. 
Kapp's  suggesteil  iii.tlinil  .if  over<:oniing  the  error  thus  intni- 
duced  would  be  !•  ..r,  :rr.i|iate  because  It  introduced  compli- 
cations. There  Were  t'.o  evils:  first,  pressure  variation;  and, 
secondly,  the  power  fart,,r  indicated  would  only  lie  the  aver- 
age, and  not  the  true  pnvor  factor  at  the  time  the  consumer 
made  his  inaximiiin  dein.ind. 

Mr.  W.  E.  Rookh.s  siiLL'-ieil  that  the  \i(^  of  static  ccn- 
densers  was  not  a  eominer  i:  '  proposition  at  a  lower  nressiire 
than  fine  V;  also  one  con.-lantlv  cone  up  against  the  difficulty 
of  ipiast<>r  patents  in  that  coimi  rtion. 

yUi.  E.  T.  Wll.l.HMs  stat<'d  f!if  conditions  that  led  him  t  i 
install  a  static  condenser  to  improve  the  power-factor  of  an 


nisUillalioii :  it  bad  given  no  trouble  whatever.  .Vli  agree- 
ments for  the  supply  of  power  should,  he  thought,  be  on  the 
kVA  basis. 

Mk.  W,  B.  WooDHovsr:  explained  that  hS  years  ago  he 
adopted  the  kVA  basis  of  charging  for  power.  Two  questions 
were  :  U'ho  was  to  provide  the  idle  power,  and  who  should 
do  the  power-factor  correction — the  consumer  or  the  electricitj 
supply  authority'.'  In  his  opinion  it  .should  be  made  pi-ohibi- 
tive  in  price  for  a  consumer  to  have  a  low  power-factor.  He 
knew  of  a  case  in  which  the  provision  of  condensers  had  re- 
duced the  power  bill  by  .£8,0(1(1  jH'r  annum,  and  in  another 
case  a  synchronous  motor  had  resulted  in  a  saving  of  f'2,(X)0 
a  year  being  made;  both  installations  had  given  satisfaction 
for  a  number  of  years. 

Mk.  W.  E.  M.  Lipm.^n  described  and  illustrated  by  means 
of  lantern  ^slides  a  new  type  of  jiower-factor  niefer  that 
had  been  developed  on  the  Continent;  it  was  known  a.s  tlie 
Lipman  pattern. 

Mr.  \V.  M.  Sklvev  agreed  with  Mr.  Woodhouse  that  it 
should  be  made  prohibitive  in  price  for  a  user  of  electricity 
to  have  a  bad  power-factor;  his  experience  was  that  if  they 
told  users  frankly  that  they  were  abusing  their  privileges, 
without  going  into  detail  or  even  mentioning  power-factor  at 
all,  they  would  find  them  sympathetic  and  reasonably  willinL; 
to  belli  the  electricity  supply  authority,  .\fter  referring  to 
methods  of  metering  and  measureinent  of  power-factor  with 
accuracy,  he  expressed  the  opinion  that  they  should  sejiarate 
the  technical  question  from  that  of  policy. 

Mr.  C.  1;.  AviiKS  advocated  the  improvement  of  power 
factor  by  the  re-grouping  of  existing  motors,  so  as  to  utilise 
them  to  their  best  advantage;  in  the  U.S.A.  that  was  always 
the  first  way  of  tackling  the  problem,  but,  of  course,  that  w-as 
not  always  po.ssible. 

Prof.  Milfs  W.ai.ker,  in  briefly  replying  to  the  various 
questions  rai.secl,  expressed  the  opinion  that  power-factor  cor- 
rection w'ould  eventually  be  carried  out  by  means  of  the 
phase  advancer,  but  they  would  take  thirty  years  to  wake  up 
to  the  fact  that  that  was  the  best  .solution. 


Dlscussjon  at  Nrwcastle-on-Tyne. 

At  a  rueeting  of  the  North-Ea.stern  Centre  of  the  lustitutinn 
(Mr.  F.  G.  C.  BaUhvin  in  the  chair)  Prof.  Miles  Walker 
read  the  late  Dr.  Kapp's  paper. 

Mr.  J.  M.  He.si.op,  in  opening  the  discu.ssion,  said  that  as 
a  supply  system  became  more  extended  the  imporlpnce  of 
power-factor  became  a  matter  of  most  serious  moment.  The 
types  of  machines  for  improving  the  factor  had  good  points, 
the  value  of  which  it  was  difticult  t.i  estimate,  which,  win. 
plant  of  the  pre.sent-day  dimensions,  became  rather  embar- 
rassing. The  consumer  coujd  not  be  absolved  from  all  com- 
plicity in  the  troubles  arising  from  a  bad  power  factor;  a  man 
who  took  an  excess  of  magnetising  current  .should  pay  for  .so 
doing,  and  Dr.  Kapp's  methods  enabled  them  to  do  this.  He 
emphasised  the  fact  that  a  bad  power  factor  involved  a  waste- 
ful consumption  of  coal,  and  also  there  must  be  .some  unpro- 
ductive capital  concerned,  which  might  otherwise  be  spei^  on 
connections,  itc. ;  as  a  matter  of  fact,  a  man  ,w-ith'  a  ftood 
power  factor  was  bearing  more  than  his  share  of  the  expen.«es. 
The  supply  autiuirities  should  impose  a  stiff  penalty  for  a  ba" 
power  factor,  and  give  some  reward  for  a  good  one. 

Mr.  Thomas  Cahtki:  thought  particularly  useful  the  section 
of  the  paper  dealing  with  synchronous  induction  motort?, 
because  ol'  the  details  of  designs  collected  therein,  and  becau.se 
of  the  dear  way  in  which  it  showed  that  that  tyix;  ot 
machine,  to  have  a  respectable  overload  capacity,  must  work 
at  a  leading  power-factor;  or,  if  that  was  undesirable,  an  ab- 
normally large  nr.u-liiiie,  correspondintily  expensive,  must  I" 
chosen.  .\11  through  the  coun.sel  was  to  effect  power-{aetrr 
improvement  with  discretion,  and  not  to  imagine  that  t 
more  the  power  factor  could  be  inereast^d  the  better-  When 
correction  had  to  be  applied  to  an  existing  in.stallation  no  nice 
balancing  of  relative  costs  was  usually  possible,  and  only  a 
rougli  apjiroximation  could  be  made  to  the  mo.st  econjmi;-:  • 
amount  of  improvement.  The  curve  of  relative  rates  of 
change  of  tan  a  and  cos  0  was  anproximately  horizontal 
between  cos  0-0.0  and  cos  0  =  0.9.5,  Txth  lagging,  and  prac- 
tically fx:ictly  so  between  cos  0  =  0.70  and  cos  0=0.90.  and  the 
correction  requin'd  fnr  a  given  amount  of  improvement  was 
ren.soiiably  constant  witliin  that  range  of  vahies.  Outside  i>< 
it,  however,  including  a  change  from  lagging  to  leading  pow-ei 
factor,  the  kVA  required  for  a  given  correction  ln'came  exces- 
sive. There  was  much  to  be  said  for  the  principle  that  a  con- 
sumer should  not  be  penalised  because  he  was  a  small  motor 
man.  whose  installation  would  tend  to  w'ork  at  a  lower  power- 
factor  than  that  of  the  large  motor  man.  The  vital  (jiiestion 
w:is  whetber  each  man  was  doing  his  electrical  driving  in  t' 
be.st  possible  way.  If  anyone's  power-factor  was  needlessly 
low  for  his  ty|)e  Of  inslallation  he  ought  certainly  to  pay  for 
that  bad  di-sign,  but  .so  long  as  he  did  the  best  for  his  own 
job  the  suppliers  ought  to  be  satisfied,  without  wanting  to 
charge  more  per  kWh  because  of  thiims  over  which  he  had  no 
control.  After'  all.  power-factor  dililiciilties  arose  because 
siipnliers  used  a.c,  and  that  they  did  Cor  their  own  con 
venience.  and  not  for  that  of  tlieir  customers.  The  paper 
suggested  that  low  jiower  factor  was  detrimental  to  bo(h 
siinnlier  and  consumer,  but  the  ,speaker  suggested  that  the 
bulk  of  the  Imrden  was  on  the  supplier,  and  it  was  of  his  own 
choosing.    The  speaker  was  inclined  to  fix,  not  unity  power 
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factor  in  every  case  as  the  ideal,  but  some  figure  suitable  tcj 
the  installation,  perhaps  as  hish  as  0.95  in  the  best  cases,  and 
as  low  as  0.7.5  in  the  very  worst,  depending  on  the  averaye 
size  of  motor  that  ought  to  be  employed  for  the  work,  'and  its 
usual  beet  comnieri'ial  power  fartor. 

Mr.  p.  F.  .\li,en  pointed  out  that,  arising  out  of  what  the 
last  speaker  had  said,  it  seemed  to  be  a  matter  that  the  supplv 
authorities  should  deal  with.  It  cost  so  m^ich  to  supply  the 
energy,  and  .so  much  to  supply  the  wattles.s  current,  and  it 
was  for  the  suppliers  to  say  what  the  co.st  was  and  charge 
for  it  accordingly. 

Mr.  p.  E.  M.aclean  referred  to  the  cost  of  installing  a 
rotary  condenser  for  the  improvement  of  a  bad  jiower  factor, 
and  said  it  raised  the  question  at  once  whether  or  not  tlie 
improvement  was  worth  the  cost.  The  cost  was  jnit  down  bv 
the  author  at  ±"2,100,  but  the  speaker  thought  that  it  could 
be  done  more  cheaply  now,  and  labour  charges  could  be  cut 
altogether  in  some  cases.  In  a  colliery  the  electrician  only 
looked  into  the  power-house  once  or  twice  per  day,  and  th.il 
was  the   only    attention    the    machine    got. 

Mr.  G.  L.  Pouter  thought  that  tariffs  might  be  looked  iiitu; 
a.c.  gave  a  cheaper  supply  than  did  d.c..  and  of  that  cheap- 
ness the  consumer  got  the  benefit;  therefore  it  w-as  as  much 
for  the  consumer  to  pay  his  share  of  the  cost  entailed  by  a 
bad  power  factor  as  for  the  supply  authority. 

Mr.  R.  D.  Spurr  said  the  paper  should  be  brought  plainly 
before  the  consumer;  it  should  be  re-written  in  such  a  way 
that  its  real  meaning  w^ould  come  home  to  him.  All  users  of 
motors  tried  to  keep  on  the  "  safe  side  "  by  using  a  motor 
larger  than  was  needed.  Manufacturers  seldom  gave  advice  as 
to  the  exact  size  of  motor  that  was  requisite  for  the  work  to 
be  done. 

Prof.  M.  Walkue,  in  replying  to  the  discussion,  thought 
one  reason  why  so  little  had  been  done  to  improve  power 
factor  in  the  past  was  that  the  power  supplier  had  not  made 
it  worth  while  for  the  con.suiuer  to  improve  it.  A  phase- 
advancer  was  suggested  in  1S96  by  Le  Blanc,  but  no  one 
made  it  worth  while  for  the  consumer  to  use  it,  and  it  had 
only  been  fitted  where  there  was  an  especial  reason  for  it. 
It  was  for  the  power  suppliers  to  make  it  worth  the  con- 
•sumer's  while  to  improve  the  power  factor  and  then  it  would 
be  done. 


con.sists  of  segments  fitted  between  two  circular  plates  with 
radial  slots,  adjustment  being  made  by  a  sinking  gear,  which 
opens  or  closes  the  segments  as  required  by  shding  them  in 
the  slots.  By  this  means  a  variation  of  60  per  cent,  can  be 
made  in  the  speed — employing  one  pulley  to  drive  a  similar 
one.  The  actual  expansion  is  effected  by  a  thruet  plate 
(provided  with  a  ball  thrust)  which  operates  internal  conee ; 
these  slide  along  the  boss  or  barrel  and  operate  on  a  tapered 
surface  on  the  underside  of  the  segments.  Each  set  of  seg- 
ments is  turned  when  at  its  least  diameter,  so  that,  as  ex- 
pansion takes  place,  the  edges  cannot  cut  the  belt,  as  th- 
radius  of  each  segment  is  less  than  that  of  the  pulley  as  a 
whole.  Centrifugal  action  is  overcome  by  means  of  Bpeciali\ 
designed  springs,  housed  in  a  malleable  cast-iron  flange  rin;; 
and  enclosed  by  an  aliuninium  guard.  The  gear  can  be 
arranged  for  automatic  operation.  An  application  of  the 
pulleys  is  seen  in  the  accompanying  iUuetratioa   (fig.  1). 

The  "  Reako  "   HeatenToaster. 

The  "  Reako  "  electric  fire,  which  can  be  used  in  two  posi- 
tions, has  been  put  on  the  market  by  the  Russell  Electricai. 
Appliances  Co.,  Ltd.,  Alliance  Mills,  Belfa.st  Road,  Stok<- 
Newington.  N.16.  Fig.  2  shows  the  appliance  in  the  position 
for   gi^nernl  liciitiriL'     Tlip  pdH    plntf°  nre  of  substantial  con- 


NEW     ELECTRICAL     DEVICES,    FITTINQS, 
AND    PLANT. 

Reader's  are  invited  to  submit  particulars  ef  newor  improved  devices 
and  apparatus,  which  will  be  pxMished  if  considered  of  mtfficient 
interest. 

An  E.\panding  Pulley. 

Among  the  exhibits  at  the  recent  Textile  Exhibition,  Man- 
chester, was  an  expanding- pulley  produced  by  The  Expand- 
ing Pulley  &  Electric  Co.,  Thornhill  l.ees,  Dewsburv.    This 
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Reako  "   Heaier-Ioastek. 


struction,  and  can  be  supplied  plated  in  almost  any  finish 
desired.  The  spiral  element  wire  is  secured  in  grooves  iu 
the  refractor  bar.  ITiis  bar  is  built  up  in  sections  on  steel 
rods,  and  is  of  a  registered  design.  Over  the  element  are  four 
bars  to  support  the  utensil  or  to  serve  as  a  rest  when  bread 
is  to  be  toasted.  .\  hinged  guard  effectively  protects  the 
clement  when  the  appliance  is  required  as  a  fire,  but  can  be 
thrown  back  when  cooking  operations  are  in  hand.  The  pro- 
vision of  heat-insulating  feet  enables  the  device  to  be  placed 
on  a  highly  polished  table  without  fear  of  scratching  or 
.scorching.     The  loading  is  approximately  CiM  watts. 

An   Electrically-driven  Air    Compressor. 

l'"ig.  -'i  shows  a  compact  electrically-driven  air  compies.sor 
recently  put  on  the  market  bv  Messrs.  JIarshaei,  &  Plcmtree. 
Ltd.,  20,  High  Holborn,  W.C.L  a  feature  of  which  is  that  the 
compound-wound  motor  is  coupled  through  gearing  with  the 
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-.\n    EEEOTKR'ALI.Y-URIVEN    .\ik  Comprfs 


compressor,  the  whole  being  assembled  in  a  totally-enclosed 
dust-proof  housing,  the  top  cover  of  which  is  in  sections  and 
can  easily  be  removed  for  inspection  purpose.s.  These  machinef 
are  made  in  two  sizes,  to  give  outputs  of  6  cu.  ft.  of  air  pel 
minute  at  li^O,  2(.X)  lb.  pressure,  and  12  cu.  ft.  per  minute  at 
,i0/75  lb.  pressure,  and  for  running  on  direct-current  circuits 
of  no  V  or  •220,240  V.  The  outfit  is  suitnlilc  for  stationary 
work  or  it  can  be  easily  renderoil  portable  by  mounting  it  on 
a  trolley.     No  water  cooling  is  required;  the  cooling  is  effected 
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by  air  circulatiou,  which  is  drawn  from  the  outside  atmos- 
phere by  means  of  a  fan  on  the  armature  shaft  and  circulated 
round  the  compressor  cyUnder  walls  and  then  expelled  at  the 
orifice  below  the  two  he;td  valves;  the  high-piessure  air  is 
cooled  by  means  of  a  ribbed  expansion  chamber  on  the  delivery 
aide.  All  lubrication  is  efifected  by  grease  to  tTie  ball-bearings 
and  other  working  parts,  and  the  plants  will  run  continuously 
without  any  attention  for  long  periods.  An  important  point 
is  that  only  pure  air  free  from  oil  vapour  is  delivered  from  the 
machine. 

The  "  Pryco  "  Flashing  Adapter. 
A  device  of  great  utility  to  those  who  use  intermittent  or 
"  flashing  "  electric  signs  has  been  put  on  the  market  by 
Prvco,  Dtd.,  14,  Shouldham  Street,  Edgware  Eoad,  W.C.2. 
The  invention  is  an  extremely  simple  one,  consisting  merely 
of  a  thermostatic  contact  de%'ice  contained  in  a  lampholder 
which  differs  only  from  the  standard  type  by  the  lengti  of 
its  barrel.  The  thermostat  itself  is  contained  in  a  little  glass 
tube  not  more  than  1  in.  in  length.  A  small  heating  element 
(jf  high-resistance  wu'e  is  twisted  round  a  bi-metal  contact 
which  opens  upon  being  heated,  thus  breaking  the  circuit, 
and  closes  again  when  cool.  A  sample  tested  by  us  with  an 
ordinary  m.f.  60  W  lamp  functioned  satisfactorily,  giving 
alternating  periods  of  light  and  darkness  of  nine  seconds'  dura- 
tion. The  adaptor  is  made  in  a  number  of  sizes  to  take 
emrrents  of  from  0.125  to  7  A.  It  can  be  adapted  to  work  a 
four-way  sign  showing  advertising  matter  in  three  flashes. 
the  fourth  illimiinating  the  whole  sign. 

The  "  RipoUte  "  Reflector. 

The  "  RipoUte  "  reflector  recently  marketed  by  the 
Electrical  Products  Co.  (London),  20,  Goswell  Road,  E.C.I, 
is  a  corrugated  metal  fitting,  the  interior  of  which  is  silvered, 
the  outside  being  enamelled.  At  the  top  of  the  reflector  is 
a  dome,  into  which  a  vertical-filament  electric  lamp  can  be 
fitted.  Comparative  tests  with  a  number  of  other  commonly- 
used  reflectors  carried  out  at  Faraday  House,   show  that  the 

Ripolite  "  reflector  possesses  many  points  of  superiority. 
The  vertical  candle  power  obtained  with  the  use  of  a  100-V, 
fiO-W  m.f.  lamp  was  171  as  compared  with  115  in  the  next 
best.  The  lower  mean  hemispherical  candle  power  was  72.5 
as  compared  with  the  next  highest  of  60.2.  The  infrangibi- 
lity  of  the  reflector  is  another  advantageous  feature. 

A  Gas  Engine  Power  Set. 

llESSRS.  Holes,  Ltd.,  Netley  Abbey,  Southampton,  are 
putting  on  the  market  a  complete  power  unit  of  100-kW  capa- 
city, comprising  a  six-cylinder  vertical  gas  engine  running  at 
440  r.p.m.,  developing  1.50  h.p.,  connected  on  a  one-piece  bed- 
plate to  a  100-kW  dynamo  of  open  multipole  type,  compound 
wound,  having  a  full  load  efiiciency  of  91.75  per  cent.  Gas 
is  supplied  by  a  producer  of  ample  capacity  to  give  a  con- 
tinuous supply  of  gas  at  fuU  load,  the  fuel  consumption  being 
.9  lb.  of  anthracite  per  h.p. -hour.  The  unit  con.sist3  of  all 
fittings,  including  a  hand  compressor  for  initial  charging  of  air 
starting  receivers,  and  cooling  tanks  of  2,000-gal.  capacity. 


EAST     SCOTLAND     ELECTRICITY     DISTRICT. 


Edinbirch  Corpor.^tion's  Scheme. 


I.N  February,  1922,  the  Electricity  Commissioners  provision- 
ally delimited  the  above-named  area*  in  connection  with 
which  they  are  to  hold  a  local  inquiry  at  Edinburgh  on 
December  r2th,  and  at  which  they  will  also  consider  a  draft 
.icheme  for  the  reorganisation  of  the  supply  of  electricity 
.vithin  the  di.strict  that  has  been  submitted  by  the  Corpora- 
lion  of  the  City  and  Royal  Burgh  of  Edinburgh. 

in  an  explanatory  memorandum  it  is  pointed  out  by  the 
Corporation,  infer  aiia,  that  it  is  in  point  of  fact  the  only 
undertaker  which  supplies  electricity  on  a  large  scale  within 
the  distriit,  and  it  is  prepared  and  in  a  position  to  generate 
and  supply  electricity  for  the  whole  of  the  district. 

The  Corporation  is  erecting  a  large  generating  station  at 
I'ortobello.  which  is  or  can  be  made  capable  of  fulfilling  the 
functions  of  a  capital  station  from  which  supplies  of  electri- 
city can  bo  afforded  for  the  whole  of  the  district.  The  site 
has  sufficient  Kpa<«  for  a  .station  having  an  ultimate  capacity 
r)f  lOO.OflO  kW.  and  the  adjacent  ground  can  be  utilised  lor 
coal  sidings  or  l)y-product  recovery  plant.  The  station  is  to 
be  erected  in  sections.  The  first,  which  is  believed  to  be 
Hufficient  for  present  needs,  is  expected  to  be  in  operation 
within  a  few  months.  In  it  three  10,000-kW  turbo  alternator 
sets  are  being  installed  with  the  requisite  boiler  plant,  &c. 
No  other  station  is  or  will  be  necessary. 

The  whole  of  the  financial  responsibility  for  the  erection 
of  the  station  has  been  undertaken  by  the  Corporation,  and 
the  necessary  borrowing  powers  have  been  authorised  partly 
by  the  Secretary  for  Scotland  and  partly  by  the  Electricity 
Commissioners. 

With  the  exception  of  the  Corporation's  exiting  area  of 
supply,   the  electrical  requirements  of  the  district  have  not 
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been  developed  to  any  great  extent.  The  generating  stations 
in  the  district  other  than  those  of  the  Corporation  consist  ot  : 
(1)  a  station  of  the  Musselburgh  &  District  Electric  Light 
and  Traction  Co.,  Ltd.,  at  Musselburgh,  with  a  capacity  ot 
600  k\V  ;  (2)  a  station  of  the  Lothians  Electric  Pow-er  Co.,  at 
Bonnyrigg,  with  a  capacity  of  150  k\Y ;  (3)  a  station  of  the 
Electric  Supply  Corporation,  Ltd.,  at  Dalkeith,  with  a  capa- 
city of  110  kW ;  (4)  a  station  of  the  North  Berwick  and  Dis- 
trict Electric  Light  &  Power  Co.,  at  North  Berwick,  with  a 
capacity  of  30  k\V ;  and  (5)  a  station  of  the  Linlithgow  County 
Council,  at  Uphall,  with  a  capacity  of  150  kW. 

The  Corporation  has  an  agreement  with  the  Musselburgli 
and  District  Electric  Light  &  Traction  Co.  under  which  a  bulk 
supply  of  electricity  will  be  given,  to  the  company  from  the 
Portobello  station,  and  the  existing  station  of  the  company  at 
Musselburgh  will  be  closed  down  as  a  generating  station. 

There  are  two  power  companies  within  the  district.  The 
I.,othians  Electric  Power  Co.,  incorporated  1904,  as  author- 
ised to  supply  energy  (o)  to  authorised  undertakers  in  bulk ; 
and  (6)  to  persons  requiring  a  supply  for  power.  Its  author- 
ised area  ot  supply  consists  of  parts  of  the  Counties  of  Mui- 
Lothian,  Bast  Lothian,  Peebles  and  Lanark  and  is  a  very  ex- 
tensive one,  but,  with  the  exception  of  the  above-mentioned 
small  plant,  is  has  not  made  any  provision  for  meeting  the 
requirements  of  its  authorised  area  of  supply. 

The  Scottish  Central  Electric  Powe^  Co.  was  incorporated 
in  1903,  and  its  authorised  area  of  supply  consists  of  the  whole 
of  the  Counties  of  Linlithgow  and  Clackmannan  and  portions 
of  the  Counties  of  Dumbarton  and  Stirling.  It  is  understood 
that  it  gives  supplies  ot  electricity  in  the  western  part  of  the 
County  of  Linlithgow,  but  its  operations  have  not  extended  to 
the  portion  of  that  County  which  is  included  in  the  distriut 
as  provisionally  determined  by  the  Commissioners. 

The  draft  .scheme  of  the  Corppration  is  submitted  on  the 
following  basis,  viz.  : — That  the  new  station  at  Portobello 
will  be  the  capital  station  for  the  district ;  that  the  Corpora- 
tion will  retain  its  ownership  and  control  and  will  continue 
to  distribute  electricity  within  its  existing  area  of  supply;  that 
the  Corporation  will  be  prepared  to  give  supplies  of  electri- 
city in  bulk  to  existing  authorised  distributors  within  ilie 
district  and  that,  as  regards  the  parts  of  the  district  w-here 
there  are  no  existing  authorised  distributors  or  which  are  not 
yet  developed,  arrangements  will  as  far  as  practicable  be  made 
for  distribution  being  effected  by  authorised  distributors  and 
the  Corporation  will  be  prepared  to  assist  in  making  such  ar- 
rangements; that  a  Joint  Electricity  Authority  will  be  set  up 
for  the  district  on  the  footing  that  such  a  Joint  Authority  will 
delegate  to  the  Corporation  its  powers  and  duties  as  to  the 
generation  and  supply  of  electricity  other  than  with  respect 
to  the  distribution  of  electricity  in  the  district  outside  the 
Corporation's  existing  area  of  supply.  It  is  proposed  that  f 
such  delegation  shall  be  made  under  the  provisions  of  the  ■ 
clause  in  the  Electricity  (Supply)  Act,  1922,  the  marginal  ■ 
note  whereof  is  "  Mode  of  exercise  of  powers  by  .Authorities."  I 
ceding  the  date  of  the  election.  ■ 

The  Corporation  also  proposes  (in  view  of  the  provi^rions  | 
of  Section  14  of  the  Electricity  (Supply)  Act,  1919,  and  of 
Section  68  of  the  Lothians  Electric  Power  Act,  1904),  that 
there  shall  be  excluded  from  the  area  of  supply  of  the  l^othians 
Electric  Power  Co.  such  portions  of  that  area  within  the. 
district  as  are  not  being  supplied  by  the  company. 

The  chairman  of  the  Joint  Authority  shall  be  appointed  by 
the  Authority  from  its  members.  'There  shall  be  thirteen 
members,  ten  of  whom  shall  be  appointed  by  the  constituent 
bodies  mentioned  in  the  following  proportions  :  — 

(i)  City  and  Royal  Burgh  of  Edinburgh,  8;  (ii)  the  County 
Council  of  Mid  Lothian,  1;  (iii)  the  County  Council  of  East 
Lothian,  1. 

The  remaining  three  members  shall  be  elected  by  th>a 
authorised  undertakers  within  the  district  other  than  the 
Corporation.  The  basis  of  voting  power  for  the  election  of 
the  elected  members  shall  be  the  number  of  kWh  sold  within 
the  area  by  each  authorised  undertaker  during  the  year  pre- 
ceding the  date  of  the  election.  No  member  .shall  represent 
more  than    one  constituent  body. 

The  main  outlines  of  the  technical  scheme  are  specified  as 
follows  :  — 

The  system  of  supply  will  be  thiee-phase  a.c.  at  a  frequency 
of  50  cycles  per  second.  The  primary  transmission  pressure 
will  vary  according  to  the  distance  of  the  region  supplied  from 
the  generating  station.  In  the  neighbourhood  of  the  capital 
station  at  Portobello  it  will  be  6.600  volts.  An  increased 
primary  pressure  may  be  u.sed  for  long-distance  transmission 
up  to  .33,rKX)  volts.  'The  distribution  for  traction  will  be  by 
conversion  to  d.c.  For  industrial  purposes  energy  in  bulk  may 
be  supplied  untransformed,  if  required,,  and  for  lighting  in 
outside  areas  l.p.  a.c.  will  bo  usejl.  The  cables  will  be  three- 
core,  paper-insulated,  lead-covered  and  armoured,  and  will 
generally  be  laid  direct  in  the  ground.  In  sjiecial  cases,  un- 
armoured  cables  may  be  drawn  into  ducts.  A  balanced  system 
of  feeder  protection  will  be  adopted.  In  outlying  parts  of  the 
district   overhead, transmission   may   be   used. 

It  is  proposed  that  the  older  stations  of  the  Corporation  at 
Dewar  Place  and  McDonald  Road  will  continue  to  be  used 
.so  long  as  it  is  economical  to  work  them,  either  continuously 
or  on  peak  load  only.  Other  generating  stations  in  the  dis- 
trict belonging  to  various  authorised  distributors  may  be  dis- 
carded. 


Vol.91.    No.  2.348,  NOVEMBEB  24,  1922.]  THE     ELECTKICAL     REVIEW. 


811 


It  is  not  proposed  to  erect  any  further  generating  station 
than  that  now  under  construction  at  Portobello.  Neither  is 
it  proposed  to  ask  the  Ministry  of  Transport  to  construct  any 
works  under  Section  18  of  the  Act  of  1911).  The  railway  com- 
panies in  the  district  have  not  yet  taken  into  consideration 
the  question  of  the  electrification  of  their  railways.  'Ihc 
I'ortobello  station  would,  however,  be  competent  to  supply 
ill!  .such  electricity  as  might  be  wanted  for  this  purpose. 


THE     QUALIFICATIONS     OF    A     SALESMAN. 


Similar  conferences  upon  salesmanship  to  those  organised  by 
the  E.D.A.  in  London  are  being  held  at  Newcastle-on-l'ync, 
and  at  the  second  of  these,  which  was  under  the  chairmanship 
of  Mr.  H.  Man-yat,  M.I.B.E.,  Mr.  Angus  Watson,  J. P.,  was 
the  principal  speaker. 

Mr.  Watson  said  that  his  experience  was  that  no  matter 
how  good  a  product  was,  and  no  matter  how  perfect  the  fac- 
tory organisation,  without  an  efficient  selling  organisation  the 
business  would  not  reach  the  desired  success.  The  most  im- 
portant part  of  a  selling  organisation  was  the  choice  of  the 
right  men.  There  were  no  definite  tests  which  could  be 
applied — each  individual's  work  had  to  speak  for  itself.  If 
possible,  salesmen  should  be  selected  from  the  staff — they 
would  then  have  an  inside  knowledge  of  the  business.  It 
was  a  mistake  to  think  that  technical  knowledge  was  essen- 
tial, although  it  was  very  helpful.  The  ground  should  be 
plotted  out  for  salesmen,  and  whatever  business  came  from  a 
man's  district,  whether  direct  or  by  other  ways,  should  be 
credited  to  him.  The  speaker  thought  that  salesmen  should 
be  remunerated  by  salary  and  commission.  If  the  salary  was 
too  big  they  would  not  feel  inclined  to  work  so  hard ;  a  com- 
mission gave  them  an  interest  in  the  amount  of  sales.  It 
was  important  to  have  both  inside  and  outside  sales  managers 
to  watch  and  compare  the  work  of  salesmen.  These  managers 
would  get  each  man's  assistance,  and  collect  information  of 
use  to  all.  Daily  reports,  although  sometimes  regarded  with 
.suspicion,  were  useful  to  enable  the  head  office  to  follow  up 
visits  to  prospective  consumers  with  letters, 

Mr.  Watson  said  that  he  was  a  great  believer  in  periodical 
sales  conferences,  and  his  firm  held  one  every  year  to  discuss 
selling  problems. 

The  common  belief  that  a  salesman  attained  success  because 
of  special  innate  quahties  was  only  true  to  a  certain  degree. 
Nearly  all  the  qualities  of  salesmanship  could  be  cultivated, 
and  they  might  be  summarised  as  follows  :  Enthusiasm,  per- 
severance, unfailing  good  temper,  tact,  systematic  working, 
thoroughness,  and  an  intimate  knowledge  of  competitors' 
goods.  A  "  born  "  salesman  was  frequently  uncertain  m 
temperament  and  irregular  in  his  work. 

It  was  of  the  utmost  importance  to  keep  samples  in  good 
condition;  a  new  buyer  selling  them  for  the  first  time  was 
predisposed  either  in  favour  of  or  against  goods  by  their 
appearance.  Generally,  it  was  a  mistake  to  leave  samples 
with  a  customer;  this  hardly  ever  resulted  in  business.  The 
same  applied  to  samples  sent  by  post.  Buyers  frequently  used 
these  devices  as  means  of  getting  rid  of  a  salesman.  The 
ultimate  success  of  a  salesman  depended  upon  the  amount  of 
new  business  he  brought  in.  Every  salesman  should  see  that 
he  did  nothing  to  lower  his  health  standard.  He  should  kee|i 
himself  in  condition  by  steady,  regular  habits,  healthy 
vigorous  recreation,  and  a  mind  free  from  unnecessary 
trouble.  Too  much  emphasis  could  not  be  laid  upon  the 
importance  of  systematic  working.  Buyers  .should  know  when 
to  expect  the  salesman,  so  that  they  would  hold  up  orders 
until  he  called.  Salesmen  should  not  worry  about  the  collec- 
tion of  accounts,  but  encourage  buyers  to  remit  payment 
direct  to  the  head  office. 

It  was  always  advisable  to  know  what  competitors  were 
doing,  as  it  was  only  by  this  means  the  salesmen  could  talk 
intelligently  and  forcibly  about  their  own  goods.  The  wise 
salesman  would,  however,  not  talk  competitive  goods  down; 
indeed,  he  should  avoid  such  discussion  altogether,  but  if 
forced  to  do  so,  agree  that  they  had  merits  of  their  own.  Some- 
times buyers  were  exasperating,  but  the  salesman  should 
never  lose  his  temper.  On  the  other  hand,  it  was  not  wise  to 
liecome  too  friendly  with  customers,  as  too  rnuch  time  was 
wasted  in  this  way.  Politics,  religion,  and  intimate  personal 
matters  should  be  avoided. 

Customers  should  not  be  told  anything  not  strictly  true,  nor 
should  they  be  left  with  falso  knpressions.  The  wisest  plan 
was  to  let  the  customer  do  the  talking,  his  conversation  being 
skilfully  guided  into  the  right  channels.  The  salesman  should 
not  argue  with  a  customer;  it  wasted  time,  irritated  him, 
;ind  never  secured  sales. 

The  salesman's  personal  appearance  was  very  important, 
lie  should  be  neatly,  but  not  elaborately  dressed.  He  should 
ubove  all,  be  natural.  Enthusiasm  was  one  of  the  drivint; 
forces  of  salesmanship,  for.  unless  a  salesman  was  enthusi.as- 
tic  about  his  goods,  he  could  never  make  his  customer  so. 

In  the  ensuing  discussion  Mr.  R.  Roii.'iON  agreed  that  the 
salesmen  should  he  .selected  from  the  stall'  whenever  ixissiMe, 
but  he  thought  that  in  the  contracting  branch  of  the  elec- 
trical industry  technical  knowledge  was  es.sential  in  a  sales- 
man. Regarding  payment  by  eommis.sion,  he  thought  that 
commission  should  never  be  reduced  however  much  a  man 
fpade.    There  was  one  difficulty  in  their  business  which  did 


not  seem  to  apply  to  Mr.  Watson's.  If  they  got  a  cuBtomer 
there  waa  just  one  order,  and  not  another  for  many  months 
afterwards.  In  conclusion,  be  considered  that  maufi&cient 
attention  was  given  by  retailers  to  advertising. 

Mr.  Spen'CE  said  that  the  salesman  in  the  electricity  busi- 
ness had  to  possess  a  fair  technical  knowledge  in  order  to  be 
able  to  sell  goods  to  technical  men.  Annual  conferences  were 
not  sufficient;  his  own  firm  held  meetings  weekly  and  monthly. 
He  thought  that  the  salesman  uae  born  to  the  business; 
some  people  could  not  be  trained  beyond  a  certain  point. 

Mr.  Watson  said  that  he  wished  to  make  his  statemen; 
clearer.  He  meant  to  say  that  a  man  need  not  be  a  tech- 
nical man  when  engaged  as  a  salesman.  iS  he  had  the  l'u' 
of  salesmanship  he  could  be  technically  trained  afterwards. 

Mr.  Pinknex  said  that  Mr.  Watson  had  touched  upon  a 
subject  which  was  exercising  the  minds  of  men  in  the  elec- 
trical industry — whether  it  was  better  to  take  a  technical  man 
and  give  him  the  sales  knowledge,  or  to  get  a  salesman  and 
train  him  technically.  He,  personally,  had  been  of  the 
opinion  that  the  qualities  necessary  in  a  salesman  could  not 
all  be  cultivated.  His  view  was  that  it  was  easier  to  give 
a  born  salesman  a  certain  amount  of  knowledge  than  to  train 
an  engineer  in  salesmanship.  It  was  of  importance  that  a 
salesman  should  adapt  him.self  to  the  customer's  point  of  view. 
He  agreed  with  Mr.  Watson  that  goods,  so  far  as  possible, 
should  be  sold  on  their  own  merits,  and  comparisons  with 
competitors'  goods  should  be  avoided.  The  principles  enun- 
ciated by  Mr.  Watson  applied  to  all  branches  of  the  electrical 
industry,  whether  alternators  or  sixpenny  units  were  being 
sold. 

Mr.  T.  Carter  thought  that  a  good  salesman  should  be  a 
psychologist,  able  to  tell  in  a  moment  if  he  was  going  wrong 
with  a  customer.  That  being  so,  he  did  not  consider  it 
possible  to  put  into  a  man  w-hat  was  not  already  there.  Mr. 
Watson's  principles  were  applicable  to  the  electrical  industry, 
but  there  was  a  difference  in  that  Mr.  Watson's  firms  supplicil 
goods  to  suppUers  of  other  people,  while  contractors  were 
selling  to  people  directly.  He  did  not  think  that  technical 
knowledge  was  very  important,  although  a  salesman  should 
have  sufficient  knowledge  to  be  able  to  answer  questions.  Mr. 
Garter  emphasised  the  need  for  the  interchange  of  views  re- 
garding different  areas. 

Mr.  Cross  considered  that  technical  knowledge  was  essen- 
tial as  contractors'  salesmen  had  to  be  in  a  position  to  advise 
non-technical  customers.  Samples  should  be  taken  from 
stock,  and  not  specially  prepared.  There  was  a  lot  to  bo 
learned  from  the  criticisms  of  users. 

Mr.  EIjLis  considered  that  a  successful  salesman  possessed 
certain  inherent  qualities  and  others  acquired  by  experience 
Therefore  the  sale.smau  was  best  "  caught  young."  and  should 
preferably  be  taken  from  the  staff.  It  was  not,  however,  a 
matter  that  could  be  dogmatised  upon.  A  man  ought  to  be 
paid  at  a  high  standard  apart  from  hi.s  commission.  He 
thought  that  one  effect  of  a  high  commission  and  a  lowi 
salary  might  he  the  salesman's  concentration  on  new  business 
and  old  buyers  might  suffer.  Above  all  the  salesman  should 
provide  wilhng   "  service." 

Mr.  Ward  gave  it  as  his  opinion  that  technical  knowledge 
was  a  sine  qua  non  for  electriail  ^lesmen.  A  man  selling 
electric  radiators,  for  instance,  shouM  be  able  to  say  which  was 
required  for  a  certain  room.  Only  a  technical  man  could  get 
customers  out  of  their  troubles. 

Mr.  Winchester  thought  that  electrical  salesmen  should 
operate  in  paii-s — one  to  st^U  the  current  and  the  other  to  sell 
.nppliances.  There  should  be  greater  co-operation  between 
supply  authorities  and  contractors. 

Mr.  Marryat  said  that  there  was  a  great  deal  of  difference 
between  selling  an  installation  and  selling  switches.  In  the 
first  case,  it  was  generally  business  with  an  inexperienced  cus- 
tomer. In  his  own  business  he  had  found  it  best  to  have  a 
salesman  who  could  do  his  own  estimating. 

Mr.  W'.\tson,  in  reply,  said  that  he  considered  it  a  delusion 
to  think  that  different  kinds  of  businesses  required  different 
salesmen.  The  art  was  the  same  whatever  the  article  might 
be.  Frequent  conferences  between  salesmen  were  advisable 
if  thev  could  be  arranged. 


B.E.A.M.A.    Scholarships.— The    Council    of    the    British 

Electrical  and  .Mlicd  Manufacturers'  .Association  (Incorp.),  on 
the  recommendation  of  its  Education  Committee,  has  recently 
granted  the  following  scholarships  for  the  lil'M-'i^  session,  each 
tenable  for  one  year  and  carrying  a  maintenance  allowance  of 
ilOO  and  the  payment  of  college  fees:  — 

In  Electrical  Enginecnnp  (Stenm  Turbo-generators)  :— 
L.  H.  L.  Badham.  tenable  at  the  City  &  Guilds  (Eng.)  Col- 
lege South  Kensington;  W.  F.  Evans,  tenable  at  Manchester 
CollcL'e  of  Technology :  R.  C.  Matthew.s.  tenalile  at  the  City 
and  Guilds  (Eng.)  Colleuo.  South  Kensington;  R.  Wright, 
tenable  at  the  Citv  it  Guilds  (Eng.)  College.  South  Kensington. 

In  Mechanical  Enfiineerina  (Steam  Turbines)  :—W.  S. 
Bowers,  tenable  at  Finsburv  Technical  College:  A.  R.  Bndge- 
Smith  tenable  at  the  rniversitv.  Birmingham:  .T.  W.  Davison, 
tenable  at  Manchester  College  of  Technology ;  T.  H-  TIedley. 
tenable  at  Ann.strong  College.  University  of  Durham :  H.  C. 
Lack  tenable  at  ^lanchester  College  of  Technology;  F.  U. 
Roberts,  tenable  at  Manchester  College  of  Technology;  M,  L. 
Yates,  tenable  at  Manchester  College  of  Technology, 
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30.154.  •'  Automatic  cut-out  devices  for  electric  circuits."  L.  Drault  et  C. 
Raulot'Lapointe.     .November    3rd.     (France,   December   22nd,    1921.) 

30.155.  •■  Self-regulating  dynamos."  H.  Crochat  Etablissemcnls.  November 
3rd.     (Belgium,  November  26th,  1921.) 

30.156.  "  Dynamo-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and    F.    P.  Whitaker.     November   3rd. 

30,ir2.  "  Thermionic  valves  for  wireless  telcgr.iphy.  &c."  C.  H.  Roddi«. 
.November    4lh. 

30.210.  "Telephone  receivers."  R.  L.  Murray  and  Telephone  Manufac- 
turing Co.,   Ltd.     November   4th. 

30.212.     "  Apparatus  for  starting  electric  motors."  A.  Schulze.  November  4th. 

30,247.  "  Electric  gravitv  contact  signal  lamp."  R.  A.  Galloway.  Novem- 
ber tilh. 

30,260.  "  Resistance  lor  wireless  and  electric  sets."  A.  Davison,  H.  St.  J. 
Ward,  and  C,  F.  Westerby.     .November  6th. 

30,262.  *'  Electric  bonding  junction-bo.\es  for  metallic-sheathed  wires,  &c." 
S.  J.  Bryce   and   Callender's  Cable   and   Construction  Co.,   Ltd.     November  6th. 

30,292.  "  Means  for  simultaneously  transmitting  and  receiving  a  number 
iif  wireless   messages  "    F.   \V.  V.    Fitzgerald.     November   6th. 

30,297.  "  Ignition  apparatus  for  internal-combustion  engines."  A.  C.  Lock. 
November  6th. 

30,302.  "  Polarised  electromagnets  and  their  application  to  railway  block 
instruments,  &c."    J.  W.   Punter  and  Tyer  &  Co.,  Ltd.     November  6th. 

30,309.    "  Electrically-illuminated    signs."    S.    Sherman.     .November    Cth. 

30,335.  "  Gauges  for  indicating  condition  of  electric  accumulators,  &-c." 
t-'hloride  Electrical  Storage  Co.,  Ltd.,  and  H.  Dean.     November  6th. 

30,3J2.    "  Electric    light    fittings."    T.    Phillips.     November    7th. 

30,368.  "  Sparking  plugs."  R.  Bosch  Akt.  Gcs.  November  7th.  (G.-rman\. 
.\ugust   28th.) 

30,372.     "  Electric  switches."     \\'.  Preston.     November  7th. 

30,399.     "  Stereoscopic   .\-ray    app.iratus."     I..    R.    McDonald.     November  7lh. 

30,411.  "  Cleaning  and  lubricating  device  for  electrical  machinery,  Sic." 
r.   A.  Lothbury   and  C.  B.    Pinkerton.    November  7th. 

;i0,425.  "  Illuminated  udverlising  signs,  i-c."  R.  H.  Parkinson.  November 
7th. 

30,429.  "  Combined  starting,  lighting,  ignition,  and  cooling  device  lor 
internal<ombustion  engines."     H.  V.  Rae.     .November  7th. 

30,437.    "  Holders  for  electric  lamp   bulbs."    L.  Berkovi.     November  7th. 

30,447.  '*  Electrical  instrument  for  detection  of  smoke  in  the  atmosphere." 
.\.  M.  Dickinson  and  H.  Dickinson.     November  7th. 

30,452.  "  Devices  (or  transmitting  signals  on  railways,  &c."  H.  E.  Guerrier. 
.November  7th. 

:)0,456.  "  Illuminating  devices."  British  Thomson-Houston  Co.,  Ltd.,  VV. 
.Millner,   and  H.   C.  Wheat.     November   7th. 

30.466.  "Telephone  systems."  Siemens  &  Halske  Akt.  Gcs.  November  7th. 
Ki.rmany,  January  2nd.) 

30.467.  "  Wireless  telegraphy."    J.   B.  Bower.     November  7th. 

30.468.  •'  .Means  for  generating  electric  oscillations."  Ges.  fur  Drahllosc- 
Telegraphic.     November  7th.     (Germany,  February  14th.) 

30.469.  "  Valve  amplifiers  for  electric  oscillations."  Gcs.  fiir  Drah:liisi: 
I'elegraphie.     November    7th.     (Germany,    November    19th,    1921.) 

30.470.  "Employment  of  thermionic  valves  in  radio  communication,  Ac." 
Sterling    Telephone    &    Electric   Co.,    Ltd.     November    7lh. 

30.471.  "  Means  for  indicating  interruptions  in  ignition  circuits."  H.  .Ness 
and    L.    F.   Nortier.     November   7th. 

30,493.    "  Telephone    apparatus."    L.    -Schmidt.     .November    7th. 

30,501.  "  Electro-magnetic  device  lor  use  with  petrol,  &c.,  engines." 
K.    C.  Graseby.     November   Bth. 

30,514.     "  Earthing   running    rails,    &c."    J.    McCreath.     .November   8th. 

30,516.  "  Connections  between  co-axial  armatures  of  rotating  machines." 
-Ateliers  de  Constructions  Electriques  de  Charleroi.  .November  8th.  (Belgium, 
November  8th,  1921.) 

30.521.  "  Electric  motor  starters."  Brook,  Hirst  &  Co.,  Ltd.,  and  J.  A. 
Hirst.     November  8th. 

30.522.  "  .-Vutomatic,  &c.,  telephone  systems."  G.  H.  Bryant  and  Relay 
Automatic    Telephone    Co.,    Ltd.     November    8th. 

30,558.     "  Wireless    apparatus."     G.    C.    Aimer.     November    Bth. 
:(0,559.    "  Wireless   inductan^  coils."    G.   C.   Aimer.     November   8th. 
30,571.    "  Means    for  operating  points    and/or   cable   switches    of    tramways. 


British    Thomson-Houston   Co., 
ember  8th. 
Thomson-Houslon     Co.,    Lid. 


G.   Bromilow.    November  Bth. 

:»,575.     "  Electric    molor-con"rol    appar, 
Ltd.,    E.    P.    Tuppen,   and    G.    O.  Watsoi 

30,576.     "  Insulating     composition." 
(General  Electric  Co.).     November  Bth. 

30.582.  "  Rotary  electrodes  for  metal  welding."  S.  H.  fiordon  and  Rose 
Street   I'*oundry   and    Engineering   (^o.,    Ltd.     November  Bth. 

30.583.  "Adapting  electric  bell  installations  for  use  as  fire  alarms."  G.  I.. 
Jones.     November  8th. 

30.597.  "  Insulating  and  waterproofing  materials."  T.  Pittman.  .November 
Bth. 

30.598.  "  Soft-iron  tele-compass."  -Soc.  des  Etablissements  Gaunionl. 
November  Bth.     (France,   December  28th,  1921.) 

30.606.  "  Electric  switches."  J.  H.  Hewitt  and  Wilkins  Si  Wright,  Ltd. 
November    9th. 

30.636.     "Automatic,    &c.,    telephone    systems."     W.    Aitken.     November   9th. 

30,640.  "  Safety  device  for  preventing  opening  of  enclosing  parts  of  electric 
•witchgear."    P.   S.   Brook  and  J.  A.  Hirst.     November  9th. 

30.647.  "  Annunciator."     W.   Farquharson.     November    9th. 

30.648.  "  Pliers  (or  electric  welding."  E.  T.  Baker  and  T.  Piggot  St  Co.. 
Ltd.     November   9th. 

30,667      "  Variable   electric    condenser-.."     G.    F.    Harrington.     November   9th. 

SO.efil.  "  Electric  burglar  alarms."  A.  V.  Cannon  and  M.  J.  Railing. 
November  9th. 

30,680.     "  Soft-iron      tcle<ompa9s."       Soc.     de 
Novenib.r  9th.     (France,  March  24th.) 

30,713.     "  Single-conductor     or      multi-concenlric 
November    lOlh. 

30.723.  "  Electric  iwilchet  lor  •tarting  electro-motors,  &c."  H.  W.  Co.t. 
November  10th. 

30.728.    "  Inductance   coil."    H.   P.  Ward.    November  10th. 

30.732.  "  Electric  fuses."  E.  D.  Rodway  and  Switchgear  &  Cowans,  Ltd. 
November  10th. 

30.733.  "  Contactor  starting  switches."  E.  N.  Bray  and  E.  N.  Bray,  Ltd. 
November   10th.  ' 

30.742.  "  Wireless  receiving  systems,  ir."  Radio  Communication  Co.,  Ltd., 
and   J.  Scott-Taggart.     November  lOlh. 

30.743.  "  Electric  circuiu  (or  thermionic  valws."  N.  Leo  and  Radio  Com- 
munlcBlion    Co.,    Ltd.     Noveinb-r    10th. 

30.744.  "  Wireless  receiving  systems,  &c."  Radio  Communication  Co.,  Ltd., 
and   .1.   Scott-Taggart.     November   lOrh. 

30,74.5.    "  Grid  condensers,  leak.,  fvc,"    Radio  Press,  Ltd..  and  P    D   Tvers. 
November  10th. 
30.753.     "  Receiving  apparatus  (or  radio  signals."     J.   B.   Nowlan.     November 

30.759.  "  Means  (or  supportine  filaments.  Sic.  in  thermionic  tubes."  H.  C. 
Hughes,   L.  G.   Preston,   and  A.  L.  Kirkham.     November  lOlh. 

30.781.  "Controlling  means  (or  rlrop  windows"  British  Electrical  Federa- 
■ion.   Ltd-     November  10th. 

30,783.    "  Electric    pocket    lamps."    M.  Rocher.     November   10th. 


Etablissements      Gaumon 
cables."     A.    M-    Taylo 


30,790.  "  Lightning  arresters."  Metropolitan-Vickers  Electrical  Co.,  Ltd- 
(Westinghouse   Electric  &   Manufacturing    Co.).     November   10th. 

30,792.  "  Device  for  wireless  telegraphy.  Sic."  T.  J.  Sinims.  November 
10th. 


PUBLISHED     SPECIFICATIONS. 

numbers  in  parentheses  are   those  under   which    the  specifications 
printed  and  abridged,  and   all  subsequent  proceedings  will  be  take: 


12,138.     "  High-frequency      telephone    system: 
graphic.    May  aOth,  1920,    (163,691.) 

13,084.  "  Dynamo-electric  machinery  applicable  for  electric  welding. 
Brush  Electrical  Engineering  Co.,  Ltd.,  b.  A.  M.  Boyce,  and  P.  Huggin 
.May    7th,    1921.     (Cognate    application    No.    16,595/21.)     (187,644.) 

13,977.     "  Thermionic  devices."     H.  J.    Round.     May   18th,  1921.     (187,646.) 

14,325.     "Control    of    dynamo-electric     machines."      A 
23rd,    1921.     (1B7,649.) 

14,404.     "  Electro-magnetic    wave-signalling     apparatu: 
and   G.   Hill.     May  24th,   1920.     (163,709.) 

16,875.    "  Electric   oscillation    valves."      Dr.    E.    F.    Huth    Ges.      J 
1920.     (165,096.) 

17,313.    "  Emergency    lamps    for    use    on   motor   vehicles,   or   for  t 
poses."     H.  S-  Johnson-     June  24th,  1921.     (187,062.) 

17,495.     "  Fly-wheel    dynamo-electric    machines    for 
gines."    R,    L.    Aspden.    June  27th,  1921.     (187,665). 
"  '  electrical  heating  elements. 


Drahtlose     I'ele- 


Midgley.      May 

J.    O.    Mauborgne 

IBth, 


nternal-combustic 


pur- 


en - 


Weekes.     March 


ism  for  prepayment   telephone  call   apparatu: 
Anderson.     July   21st,    1921.     (187,689.) 
ms."    A.    VV.  Amos,    W.   E.   Lloyd,   and  A. 


apparatus 


IE- 


systems. 


H.   W.  Sulli^ 


Lloyd. 
July 


July 


A.    Ludi. 


;h,    1921. 
Electric 
(187,747.) 
August  16th,  1921.     (187,755  ) 


Co.,    Ltd. 


17,798.     "  Constri 
29th,    1922.     (187,667.) 

19,016.    "  Coin  mecha 
Huntsworth    and    T.    G 

19,712.    "  Electric  ala 
July  22nd,  1921.     (187,696.) 

19.840.  "  Electric    signal 
23rd,    1921.     (187,707.) 

19,853.  ".Adjusting  device  for  cUctric  i 
other  similar  apparatus."  New  Antwerp 
July  24th,  1920.     (166,898.) 

19,917.  "  Duplex  and  the  like  telegraph! 
25th,  1921.     (187,713.) 

19,9:W.    "  Electrical   circuit    breaker    for    vulcanising    apparatu 
July  25th,    1921.     (Convention  date  not    granted.)     (166,904.) 

20,069.  "  Dry  batteries."  Ever  Ready  Co.  ((Jreat  Britain),  Ltd.  ("  Hoka  " 
Elektrolechnischefabrik  Ges.).    July   26th,  1921.     (187,722.) 

20,672.  "Telephone  systems."  Western  Electric  Co.,  Ltd.,  and  G.  Deakin. 
August  3rd,  1921.     (187,736.) 

^,687.  "  Electric  condenser  and  clamp  therefor."  W.  Dubilier.  February 
7th,   1921.     (175,236.) 

20,793.  "  Mercury  motor  meters."  .A.  E.  White  (Sangamo  Electric  Co  | 
August  4th,   1921.    (187,737.) 

20.841.  "  Directional    wireless    apparatus."     J.    Robinson.     August   5th,    1921. 
1187,738.) 
'  20,925.     "  Electric    heating."    H.    Harrison,     August    6th,    1921.     (187,739.) 

21,252.     "Telephone     exchange     systems."      Wester 
(Western  Electric  Co.,    Inc.)-     August  10th,  1921. 

31,725.     "  Electric  radiators."     C.  W.   Marriott. 

22,523.     "  Interlocking    mechanism,    particularly 
like   controllers."     British    Thomson-Houston   Co.,    Ltd.,   and    R. 
.\ugust  24th,  1921.     (187,767.) 

22.875.    "  Control    means    for   electric    motors."    Igranic    Elecl 
(Cutler-Hammer    Manufacturing    Co.).     August    29th,    1921.     (187,776.) 

23,021.  "  Electric  motor  starters."  British  Thomson-Houston  Co.,  i-iu. 
(General  Electric  Co.).    August  30th,  1921.     (187,784.) 

23,319.  "  Electrically-lighted  sewing  machine."  W.  Fairwealher  (Singer 
Manufacturing  Co.).     September  2nd,  1921.     (187,785.) 

23,731.  "  Electrical  plug  connectors  for  use  with  flexible  conductors." 
British  Thomson-Houston  Co.,  Ltd.  (General  Electric  Co.).  September  6th, 
1921.     (187,789.) 

25,060.  "  Electrical  connection  and  lighting  boxes  for  mines  and  inuustrial 
purposes."     E.    B.   Williams.     September   21st,    1921.     (187,801.) 

25,797.  "  Operating  mechanisms  for  electrical  switches."  W.  A.  CoatiiB  and 
Metropolitan-Vickers  Electrical  Co.,  Ltd.    September  29th,  1921.     (187 ,811. ^ 

26,330.  "  Magnetic  blow-out  devices  for  use  with  electric-circuit  controlling 
apparatus,"  G.  Ellison  and  J.  Anderson.  October  5th,  1921.  (Cognate  appli- 
cation  5,093/22.)     (187,821.) 

26,567.  "  Electric  current  interrupting  devices."  Chamberlain  &  Hookham, 
Ltd.,  and    S.    James.    October  7th    1921.     (187,823.) 

27,561.     "  Telephone  systems."     Siemens   8:    Halske  Akt, 

1920.  (170,308) 
27,763.     "  Dynamo-electric    machines."     British    Thomson 

(General   Electric  Co.).    October  19th,   1921.    (187,837.) 

32,365.     "  Calling  apparatus  for  high-frequency  telegraphy." 
lose  Telegraphic.     December  4th,  1920.     (172,321.) 

82,725.     "  F'astening    transformers    in    their   oil    tanks,"       S 
and  Ferranti,  Ltd.    December   6th,   1921.     (187,879.) 

33,077.     "  Ignition  devices  for  internal-combustion  engines." 
December   22nd,    1920,     (173,221,) 

34,286.     "Galvanic    batteries,"     Fuller's    United     Elcctri 
A,    P.    Welch.     December    20th.    1921.     (187,892.) 

34,405.  "  Electric  insulators."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).     December  21st,    1921.     (187,893.) 

34,645.    "  Telephone    systems."     Automatic   Telephon 
Ltd,    January  21st,   1921.     (174,332.) 

xsaa. 

486.     "  Electric  starters  for  internal-combustion  engln 
January    15th,   1921.     (Addition    to   161,588.)     (174,063.) 

782.     "  Spark-gap    devices    for    internal-combustion    e 
ignition,"    G.  F.  C.  Joly,     May  28th.  1921,     (180,977.) 

1,481,     "  Electric  organ  actions,"    T-  H,  S,  Jones  and  H,   -' 
17th,  1922.     (187,899.) 

1.774,    "  Oil  switches."    Sachsenwerk  Licht  und  Kraft  Akt, 

1921.  (Addition    to   172,982.)    (178,803.) 
5,096.     "Thermionic    tubes  and    the    like,"     J.    H,    Swinlon 

20th,   1921,     (Divided    application   on    177,816.)     (187,907.) 

5,541,     "  Insulating     tubes    or    guides    for    high-tension    electr 
Meirowsky  &  Co.  Akt.  Gcs.     March   19th,  1921.     (177,499.) 

6,008,     ''  Double   pole  for   the  supporting  of  telegraph,   telepho 
power    wires."    J.    E.    Rutter.     March    1st,   1922.     (187,909.) 

10,348.  "  Prepayment  meters  for  gas,  water,  electricity,  and  other  similar 
commodities."     Lnndis  &  Gyr  Akt.  Ges.    April  12th,  1921.     (178,439.) 

14,009.  "  Cooling  of  electric  transformers  and  similar  apparatus."  W.  H. 
Simms  (Bureau  d'Org.inisation  Economique).  May  18th,  1922.  (Convention 
date  not  granted.)     (187,921.) 

18,733.  "Trucks  for  tramway  or  railway  vehicles."  S.  Thomas  and  Peck- 
ham  Truck  and  Engineering  Co.,  Ltd.  August  1.5th,  1921.  (Divided  applica- 
tion on  186,009.)     (187,927.) 

18,873.  "  Automatic  electric  switching 
1921.    (183,444.) 

21.7I!7.  "  Electric-current  limiting  devi 
Sl^tembcr   30lh,    1920.     (Divided    applicatit 

22.007.    "  Control  svstems  for  dynamo-electric  machines."    N.   E.   North 
Mctro|iolitan.Vickers  Electrical   Co.,  Ltd.    January  27th,  1922.     (Divided  appli- 
cation on  183.692.)    (187,928.) 

2.5..'>66.  "  Electric  switches."  W.  A.  Coates,  G.  E.  Gittins,  D.  R.  Davies, 
and  Melropolilan-Vickcra  Electrical  Co.,  Ltd.  July  ISlh,  1921.  (Divided 
application   on  18«,733.)    (187,.?65,) 
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Rome:    Ditta      P.     Maglione     &      C. 

Strini,   88,   Via  Due  Slacelli, 
SvDNEV  :   Peter    G.    Tait.  273.   George 

Street;     Gordon  &    Gotch,    Pit^  Si 
Tokyo  :     Maruzen    Co..    Ltd..    :'l-l(i, 

Nihonbashi-Tori-Sanchome. 
Toronto.      Ont.  :  Wm.    Dawson    an<l 

Sons,     Ltd.;      Manning     Chamber.^; 

Gordon   &    Gotch,   I.*:,    Bay    Street 
Wellington.   N.Z.  :  Gordon  &  Gotch, 

Cuba   Street. 


THE     GOVERNMENT    SCHEMES    TO 
RELIEVE    UNEMPLOYMENT. 


Cheques  and  Postal  Orders  (on  Chief  Office.  London)  to  ba  made  payable  to 
The  Electrical  Review.  Limited,  and  crossed  "  Londim  JoinJ  Ciiy  and  Midland 
Bank.  Newgate  ."itreel  Branch," 
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TiiK  proposals  which  have  Iteen  put  forward  by  the  new- 
Government  for  the  execution  of  public  works  of  great 
importance  anti  magnitude,  with  a  view  to  the  immediate 
relief  of  unemployment,  have  been  received  with  interest 
by  the  whole  industrial  world,  and  by  no  section  more 
attentively  than  by  the  electrical  industries.  There  is 
eiior)nou.s  scope  for  development  in  various  undertakings 
which  are  intimately  associated  with  electrical  engineer- 
ing, "  the  handmaid  of  all  other  industries,"  and  any 
extension  of  industrial  activity  is  bound  to  react  imme- 
diately and  favourably  upon  the  output  of  electrical 
workshops. 

Most  prominent  amongst  tliese  projects  is  the  electri- 
fication of  railways,  of  which  so  much  has  been  heard  and 
so  little  has  been  done  during  the  four  years  which  have 
elapsed  since  the  Armistice.  It  was  dealt  with  in 
ihe  Electricity  (Supply)  Acts  of  1919  and  1922,  and  is 
;in  important  feature  of  the  policy  of  the  Ministry  of 
Transport.  Progress  has  been  hindered  by  the  opera- 
tions of  the  Ministry  in  connection  with  the  reorganisa- 
tion of  the  railway  systems  and  the  uncertainty  whicli 
ha-s.  prevailed  regarding  the  future,  but  the  grouping  of 
the  railways  has  now  been  established  on  a  definite  basis, 
and  the  only  remaining  obstacle  is  the  all-important 
i|uestion  of  finance.  To  some  extent  that  difficulty  was 
relieved  by  the  enactment  of  the  Trade  Facilities  Act. 
which  has  enabled  the  London  Underground  Railways  to 
embark  on  new  developments  of  considerable  mi^nitude, 
and  the  South-Eastern  &  Chatluam  Company  to  put  in 
hand  a  scheme  for  the  electrification  of  its  suburban 
system  which  will  cost  over  five  millions  sterling.  But 
a  vast  amount  of  work  remains  to  be  done. 

As  Sir  Philip  Dawson  remarked  in  our  issue  of  Nov- 
ember 17th,  the  electrification  schemes  which  have  been 
carried  out  in  this  country  up  to  the  present  have  not 
only  proved  of  great  benefit  to  the  travelling  public,  but 
also  have  been  most  satisfactory  to  the  shareholders; 
even  at  present  prices,  the  electrification  of  the  South- 
Eastern,  Brighton,  and  Great  Eastern  systems  would 
result  in  a  substantial  return  on  the  capital  outlay,  be- 
sides Msistuig  in  the  supply  of  cheaper  electricity  for 
;tll  purposes.  These  schemes  are  already  drawn  up,  and 
had  they  been  carried  into  effect  would  have  provided 
;in  immense  amount  of  employment  for  various  branches 
of  the  engineering  industry  :  and  the  plans  for  several 
other  projects  are  well  advanced,  particularly  the  elec- 
trification of  the  North-Eastern  main  line  from  York  to 
Newcastle, 

What  was  imperatively  needed  was  an  initial  impulse 
to  set  this  great  work  in  motion,  and  we  heartily  wel- 
come the  action  of  the  Cabinet  Committee  on  Unemploy- 
ment in  conferring  with  the  managers  of  the  railways 
with  a  view  to  making  an  early  start.  Elsewhere  we 
give  a  list  of  schemes  which  are  in  contemplation.  We 
were  glad  to  learn  that  the  representatives  of  the  rail- 
way companies  expressed  their  desire  to  assist  in  every 
way  possible,  and  to  push  on  with  development  schemes 
with  a  view  to  providing  employment  at  an  early  date. 

"It  has  been  estimated^  that  the  aggregate  cost  of  the 
project.*  in  contemplation  will  amount  to  sixty  millions. 
3)  ° 
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li  auv  difficulty  is  eiperieuced  in  raising  the  lapital 
— surely  an  improbable  events — the  (iovernuieiit  will 
guaraiitte  the  interest.  Power  is  already  given  by  the 
Trade  Facilities  Act  for  this  purpose  up  to  a  total  of 
ii26,000,000,  and  if  necessary  further  powers  will  be 
obtained;  but  the  method  does  not  involve  any  actual 
outlay  by  the  Government,  except  under  very  remote 
■circumstances.  The  matter  is  rightly  being  treated  as 
one  of  urgency. 

We  trust  that  tiie  speedy  inauguration  of  lliese  great 
undertakings  will  have  effect,  not  only  in  directly  em- 
ploying a  large  number  of  men,  but  also  in  stimulating 
the  revival  of  trade  and  industry  in  other  directions. 
The  reports  that  we  receive  regarding  the  situation 
almost  invariably  indicate  that  a  slow  but  steady  im- 
provement is  taking  place;  important  orders  have  been 
received  from  the  Dominions,  and  confidence  in  the 
future,  which  is  so  necessary  to  industrial  progress,  is 
growing.  Out  of  the  mists  and  shadows  of  the  present 
we  look  forward  to  a  future  when  the  sun  of  prosperity 
sliall  shine  again  upon  these  islands,  and  every  man 
shall  be  assured  of  steady  and  remunerative  employment. 


From  >"e>v 

Zealand 
to  Canada. 


UXDER  the  title  of    '  The  Truth  About 

Trade  with       Trade  with  Russia,"  a  reproduction  of 

Russia.  a  letter  from  a  German  correspondent. 

apparently  at    Petrograd     or     Moscow, 

appears  in  the  Elektro-Eximrt  Anztigtr  of  October  loth. 

After  referring  to  the  high  cost  of  commodities  in 
"•eneral.  reckoned  in  paper  roubles,  the  correspondent 
states  that  there  are  no  longer  to  be  found  any  dealers 
in  the  iron  and  the  tool  trade  branches,  and  the  pro- 
curing of  merchandise  from  abroad  seems  not  to  have 
been  resumed.  None  of  the  firms  which  existed  before 
the  war  and  had  a  large  turnover  with  German  manu- 
factur'ers  are  still  in  business,  but  some  of  the  owners 
are  occupying  themselves  w  ith  all  kinds  of  commission 
transactions  and  are  waiting  in  the  hope  that  other 
•countries  will  some  time  come  to  their  assistance  in 
order  to  be  able  to  carry  on  again. 

The  words  "  free  trade"  are  declared  by  the  corres- 
pondent to  represent  merely  a  Russian  term,  as  all 
exports  are  a  monopoly  of  the  Government,  although, 
according  to  a  recent  decree,  individuals  can  obtain 
goods  from  abroad  on  securing  special  permission  to  do 
so.  But  the  chief  buying  remains  in  the  hands  of  the 
Commissariat  for  Foreign  Trade.  Every  step  taken, 
apparently,  by  .lio.se  who  seek  to  get  an  import  permit, 
lias  to  be  paid  for  in  the  sense  of  the  bribing  of  the 
officials.  The  writer  lays  emphasis  upon  this  question 
of  bribery,  but  his  letter  was  no  doubt  dispatched  before 
the  recent  decision  of  some  of  the  Soviet  chiefs  to  take 
steps  to  prevent  this  abuse  of  official   jiositions. 

The  correspondent  further  states  that  very  few 
foreign  firms  accept  the  risk  of  sending  goods  to  Russia 
on  consignment,  iu*  it  is  feared  that  the  merchandise 
would  be  stolen  before  reaching  its  destination,  and  as 
there  are  no  merchants  engaged  in  regular  business,  wlio 
wouhl  undertake  the  responsibility  for  payment? 
Some  German  manufacturers  are  said  still  to  imagine 
tliat  it  is  only  necessary  to  have  a  representative  in 
RuRsia  in  order  to  be  able  to  do  business  as  in  former 
time.s,  but  the  grant  of  a  commission  on  tr,ansactions 
would  by  no  means  siiffice  to  maintain  a  representative 
in  preHent  expensive  times  and  when  bribery  is  ram- 
pant. 

It  is  obvious  that  the  German  correspondent  is  under 
a  misunderstandinsr  in  regard  to  the  matter  of  free 
trade  in  Russia.  This  facility  has  not  existed  for  a 
long  time  pa-st  in  relation  to  the  export  trade,  but 
freedom  of  trading  w:is  thrown  open  in  tlie  inland 
market  some  time  a<ro.  According  to  Russian  news 
which  reached  Paris  last  week,  it  is  now  proposed  to 
abolish  even  this  privilege  owing  to  the  prices  ,of 
commodities  having  been  forceil  up  by  about  100  ])or 
cent,   recently  in  consequence  of  profiteering. 


Caxada  is  verj-  much  before  the  mind 
of  eleitrical  men  at  present,  and  rightly 
so.  Our  recent  leading  article  on  tho 
possibilities  of  the  market  and  new 
measures  that  were  being  ailopted  to  in- 
crease the  .sales  of  British  electrical  goods,  excited  so 
much  interest  and  brought  so  many  inquiries  for  further 
information,  that  it  is  amplj-  proved  that  British  manu- 
facturers are  fai-  from  giving  the  market  up  as  a  hope- 
less one.  This  is  especially  encouraging  just  now  by 
reason  of  changes  which  are  reported  to  be  immineut  in 
connection  with  tho  appointment  of  some  of  His 
Majesty's  Trade  Connuissioners.  Mr.  G.  T.  Milne,  who 
has  been  acting  as  Chief  Commissioner  in  Canada  for 
some  years,  is  retiring,  his  perioil  of  office  having  come 
to  an  end.  That  being  so,  we  may,  wliile  referring  with 
satisfaction  to  the  service  that  he  has  rendered,  also  refer 
with  pleasure  to  the  recent  announcement  that  he  is  to 
be  followed  by  Mr.  R.  W.  Dalton,  H.M.  Trade  Commis- 
sioner for  New  Zealand,  who  is  now  in  this  country 
laying  before  such  electrical  and  other  traders  as  are 
taking  tlie  trotible  to  inquire  of  him,  particulars  of  the 
position  in  New  Zealand  as  it  was  when  he  left  it  a 
montli  or  two  ago.  The  notes  that  we  published  last 
week  from  the  pen  of  Mr.  Dalton  showed  that  he  has  no 
mean  ability  in  grasping  and  handling  lui  electrical 
situation.  To  many  of  our  readers,  as  to  ourselves, 
this  was  not  unknown  many  years  ago,  for  Mr.  Dalton 
came  into  close  touch  with  the  electrical  fraternity  here 
before  he  left  for  New  Zealand  six  years  ago. 
His  previously-obtained  electrical  experience  and 
acquaintance  with  Governmental  policy  and  procedure, 
also  his  knowledge  of  business-men's  ambitions 
and  characteristics,  are  now  reinforced  by  six 
years'  experience  in  New  Zealand  when  electrical 
schemes  have  been  in  the  forefront  of  affairs.  He  will 
shortly  proceed  to  a  vast  field  of  electrical  opportunities 
— Canada — which  was  written  of  so  hopefully  by  a  num- 
ber of  contributors  to  our  Jubilee  issue.  We  are  not 
suggesting  that  the  chief  Trade  Conmiissioner  in  Canada 
can  hope  for  a  bed  of  roses,  but  if  w-e  cotild  feel  that  Mr. 
Dalton  would  be  able  to  achieve  there  one  tithe  of  the 
success  that  has.  marked  his  lengthened  stay  in  New 
Zealand,  we  should  say  that  the  Britisli  electrical  in- 
dustry's share  of  Canadian  electrical  develo]inient  v/ould 
be  large.  The  appointment  naturally  arises:  Who  is  to 
follow  him  in  New  Zealand  so  that  the  -ood  w(irk  ah-.-ady 
besnn  may  be  continued? 


It  was  originally  e.stimated   that  the 
Falling  Prices     expenditure  on  the  proposed  conversion 
and  Swedish       to  electric    traction    of   the   Stockholm- 
Railway         Gothenburg   railway   would    amount   to 
Klectriflcation.     105,000,000   kronen.        As  a  result  or 
the  fall  in  prices,  the  estimate  was  re- 
duced  to   50,000,000    kr.    last   spring,    while   now   the 
computation  has  been  further  lowered  to  .35,000,000  kr. 
One  of  the  State  Railway  officials  emphasises  the  neces- 
sity for  providing  the  native  firms  with  work,  and  states 
that   20  pci-  cent,  of  the  orders  would  devolve   upon   tlie 
electrical  works  and  the  balance  on  the  copper  and  steel 
works  and  the  mechanical  engineering  works. 


According  to  a  German    newspaper. 
German  Failure  the  competitive  capacity  of  German  in 
in  Foreign       du.stry  in  the  world's  uiarkets  is  further 
.Markets.         decreasing.      Thus    the    Government    of 
Brazil   is  said    to  have    allocated    to  a 
United  States  firm   the  order  for  the  delivery  of  plant 
for  the  introduction  of  electrical  working  on  the  Central 
Railway  of  Brazil.     It  is  stated  that  tlie  tierman  offers 
put  in   did   not  receive  favourable  consideration   owing 
to  (lie  prices  being  higher  than  those  of  American  firms, 
and  also  I)ecause  it  appeared  to  the  Government  that  the 
maintenance   of    the   periods   of  delivery   was  not  suffi- 
cienlly  guaranteed   in  consequence  of  the  economic  con- 
ditions in  Germany. 

There  is  little  doubt  that  Germany  in  Irer   efforts  to, 
resume   trading  operations  witli    varinns    markets  will: 
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avail  herself  of  the  services  of  men  of  ulliui  nalioiialuie.,. 
Evidence  to  that  efiect  is  constantly  arising,  and  it  is 
not  surprising  to  those  of  us  wlio  knew  with  what 
measure  of  success  such  arrangements  operated  in  this 
country  and  in  some  of  our  Colonies  before  the  war 
when  the  German  had  less  need  to  hide  his  face  on 
account  of  his  bloody  record,  than  lie  has  to-day.  A 
revival  of  such  activities  was  the  openly  avowed,  almost 
boasted,  intention  of  some,  and  it  was  well  known  what 
w&  might  expect  from  them  when  they  felt  that  British 
recollections  of  some  things  were  becoming  dulled  by  the 
persistence  of  other  problems.  But  Germany's  dil'iicul- 
ties  in  foreign  markets  are  by  no  means  confined  to  the 
continued  antipathy  of  other  peoples.  Financial  and 
economic  problems  are  her  supreme  trials,  and  in  this 
connection  it  is  noteworthy  that  British  assistance  is 
to  be  enlisted  to  enable  German  concerns  to  exploit  con- 
cessions in  Russia.  German  Press  reports  have  it  that 
an  agreement  has  been  readied  between  Krupps  and  a 
British  syndicate  (Mr.  Urquhart  is  said  to  have  acted 
as  an  intermediary)  for  tlie  exploitation  of  concessions 
which  have  been  obtained  by  the  former  in  various  parts 
of  the  world,  including  Russia.  It  is  even  said  that 
"  the  British  group  "  is  to  advance  75  per  cent,  of  the 
requisite  capital.  In  the  absence  of  fuller  details  we 
are  unable  to  express  ourselves  very  definitely  in  regard 
to  the  reported  understanding,  but  while  we  want  to  see 
industrial  and  other  development  taking  place  which 
shall  secure  stabilisation  in  Russia,  and  while  we  want 
to  see  an  improvement  in  Central  European  conditions 
in  the  interests  of  the  whole  world,  we  are  not  enamoured 
of  a  proposition  that  British  capital  should  enable 
German  concerns  to  secure  Russian  contracts  for  execu- 
tion in  Germany.  We  are  at  the  present  moment  more 
anxious  that  British  capital  should  be  available  for 
enabling  our  own  schemes  here  and  in  the  Colonies  to  be 
proceeded  with,  making  employment  for  our  own  kith 
and  kin  who,  in  too  many  cases,  perforce  stand  begging 
at  our  very  doors. 


DuRlxii    the    past  year    or   two    there 
The  Trade        has  been  a  good  deal  of  fear  regarding 
Problem  of        the  future  of  British  trade  with  India. 
India.  That  country  suffered  severely  from  the 

failure  of  international  demand  for  her 
produce  and  from  the  over-importation  of  manufac- 
tures, both  of  which  occurred  after  the  Armistice  was 
signed.  British  merchants  were  subjected  to  unwar- 
ranted criticism  because  they  naturally  refused  to 
shoulder  the  whole  burden  of  repudiated  contracts  when 
delivery  could  not  be  taken  and  payment  could  not  be 
obtained  on  speculative  orders.  Forgetful  of  the  debt 
ivhich  India  owes  to  British  capital  and  energy  in 
developing  her  economic  resources,  political  and  racial 
feeling  there,  accompanied  by  attempts  at  boycott,  at 
one  time  threatened  the  cordial  and  long-standing 
relationships  that  existed  with  United  Kingdom  firms. 
Further,  India  has  shown  an  inclination  to  follow  the 
example  of  so  many  of  our  overseas  markets  and  raise  a 
tariff  wall  against  imports  in  the  hope  of  fostering  more 
manufacture  within  her  own  boundaries.  It  is  true 
that  the  import  duties  so  far  imposed  are  in  few  in- 
stances heavy,  and  that  the  Fiscal  Commission,  whose 
report  has  recently  been  published,  recommends  that 
"  discrimination  "  be  exercised  in  any  protective  tariff 
tliat  may  be  framed.  But  there  is  at  the  same  time 
revealed  a  strong  minority  in  favour  of  heavy  pro- 
tectionist duties.  In  all  these  circumstances,  while  one 
.nay  fervently  hope  for  a  full  realisation  of  the  measure 
of  optimism  displayed  in  H.M.  Trade  Commissioner's 
report,  which  we  summarise  in  another  column,  one  can- 
not help  feeling  that  the  situation  is  still  fraught  with 
some  danger.  Our  engineering  trades,  however,  have 
probably  less  to  fear  than  our  textile  exporters.  If 
India  decides  on  a  policy  of  protected  industrialisation, 
she  will  require  large  quantities  of  machinery,  factory 
equipment,  and  semi-manufactured  material  for  many 
years  to  come.  By  way  of  normal  development,  Mr. 
Ainscough  anticipates  a  great  expa,nsion  in  the  demand 


for  plant  of  all  kiiid.s.  A  number  <j1  oouihJ  iiiOu.->ii  lai 
propositions  are,  he  says,  merely  awaiting  a  favourable 
money  market  before  they  are  floated.  Ue  look.s  for- 
ward, too,  to  British  success  in  obtaining  the  bulk  of  the 
orders  placed  in  connection  with  the  expenditure  of 
i;lOO,000,000  wliich  is  to  be  made  during  the  next  five 
years  on  the  Indian  railways.  In  this  connection  our 
engineers  might  do  well  to  note  the  Trade  Commis- 
sioner's remarks  about  American  preparedness. 


The  French  Minister  of  Posts,  Tele- 
International     graphs,      and      Telephones     (M.     Paul 
Telephony.        Lahont)     proposes,    according     to     the 
Paris   correspondent  of   The   Times,   to 
invite    the    technical    administrators    of    the     telephone 
systems  of  the   Western  European  countries  and  of  the 
Mediterranean  seaboard  to  attend  a  conference  at  Paris 
in  the  near  future,  with  a  view  to  the  establishment  on 
a  commercial  basis  of  a  practical  system  of  long-distance 
telephony  by  means  of  international  trunk  lines. 

The  delegates  to  this  international  technical  confer- 
ence shall  include,  it  is  proposed,  representatives  of  the 
telephone  systems  of  13  countries — namely,  England, 
Belgium,  Holland,  France,  Switzerland,  Italy,  Spain, 
Portugal,  Morocco,  Algeria,  Tunis,  Tripoli,  and  Egypt 
— and  M.  Laffont  urges  that  France,  by  her  geographical 
position,  would  naturally  become  the  keystone  of  the 
vast  telephone  system  that  would  be  formed  by  the  com- 
bination of  the  systems  in  the  above-mentioned  countries. 
If  France  does  not  become  the  intermediary,  Germany, 
it  is  feared,  will  try  to  take  her  place. 

In  outlining  his  plan,  the  Minister  calls  attention  to 
.Mr.  Frank  Gill's  recent  presidential  address  before  the 
Institution  of  Electrical  Engineers,  which  we  commented 
upon  at  the  time,  in  which  the  long-distance  telephone 
service  that  is  available  in  the  U.S.A.  was  instanced 
as  a  striking  example  of  what  is  possible  as  a  regular 
and  practical  system.  Mr.  Gill's  bold  plan,  it  will  be 
remembered,  is  that  Europe  should,  in  effect,  be  treated 
as  one  country  for  telephonic  purposes. 

His  additional  suggestion — that  a  conference  of  repre- 
sentatives of  all  the  European  telephone  atithorities 
should  be  called  immediately — seems  to  have  been  acted 
upon,  and  if  the  Conference  can  get  to  work  without 
undue  delay,  it  should  find  no  great  difficulty  in  formu- 
lating a  scheme  for  the  attainment  of  the  desired  result, 
which  could  be  submitted  to  the  International  Conference 
on  Electrical  Communication,  which,  it  is  expected,  will 
take  place  in  Paris  in  the  spring  of  192.3,  when  an 
attempt  will  be  made  to  come  to  agreement  on  the 
various  subjects  that  were  discussed  at  the  preliminary 
conference  held  at  Washington  in  October  and  Novem- 
l)er,   1920. 

Mr.  Gill's  daring  plan  seems  to  have  been  approved 
of,  at  any  rate  in  France :  America  has  found  the 
telephone  service  indispensable  to  the  efficient  transaction 
of  commercial  affairs,  and  there  would  appear  to  be  no 
serious  reason  why  Europe  should  not  share  that  con- 
venience also.  As  Mr.  Gill  stated  in  his  address,  the 
languajre  question  presents  no  difficulty,  and  the  better 
the  facilities  for  intercommunication  the  better  for  the 
peace  of  the  world. 


With  further  reference  to  this   sub- 
International      ject,    upon    which    we  have   on  several 
Arbitration  in    occasions     commented     editorially,     we 
Commercial      learn  that   the  Executive  Cominittee  of 
Disputes.  the    International     Chamber    of    Com- 

merce, which  assembled  in  Paris  last 
week,  decided  tluit  merchants  and  manufacturers  in  all 
coiintries  should  have  the  facility  of  utilisins'  the  ser- 
vices of  the  Court  of  Arbitration  which  has  been  estab- 
lished in  connection  with  the  Chamber.  The  Executive 
Committee  of  the  Court  is  rendv  to  examine  anv  disputes 
which  may  be  submitted  as  from  the  present  time.  The 
solemn  inaiiguration  of  the  Court,  coniprisine  100  mem- 
bers representing  the  affiliated  countries,  will  take  place 
in  Paris  on  January  19th,  1923. 
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CAUSES    OF     TRANSFORMER     FAILURES. 


By    5.    AUSTEN    STIOANT,    A.M.I. E.E..    M.Am.l.E.E. 


The  faults  tliat  most  frequently  occur  in  practice  may 
be  chissitied  broadly  a^  follow.s,  although  to  a  large 
extent  the  dilferent  kinds  often  react  upon  one  another  :  — 

A.  Breakdowns  in  the  magnetic  circuit,  i.e.,  in  the 
cores,  yokes,  and  adjacent  clamping  structure. 

B.  Breakdowns  in  the  electrical  conducting  circuit, 
i.e.,  in  the  coils  and  minor  insulation  and  terminal 
gear. 

C.  Breakdowns  in  the  dielectric  circuit,  i.e.,  in  the  oil 
and  major  insulation. 

D.  Other  structural  breakdowns. 

These  breakdowns  may  be  due  («)  to  faulty  manufac- 
ture, which  comprises  poor  design,  faulty  material,  and 
bad  workmanship;  and  (b)  to  faulty  and  abnormal 
operation,  which  includes  careless  drj-ing  out  and  in- 
stallation, lack  of  adequate  supervision,  and  abnormal 
transient  or  sustained  operating  conditions.  How  far 
these  various  factors  are  responsible  for  transformer 
breakdowns  can  be  judged  from  the  following  review. 

(A) — Breakdowns  in  the  Magnetic  Circuit. 

1.  Failure  of  core  bolt  insulation,  paper  or  other  in- 
sulation between  laminations  and  insulation  between 
yokes  and  yoke  clamping  plate.s.  These  failures  pro- 
duce large  circulating  eddy  currents  which  generate  con- 
siderable quantities  of  heat,  so  damaging  the  core  and 
possibly  the  coil  insulation. 

2.  Vibration  of  the  core  structure  due  to  .slack  core 
clamping  bolts.  This  tends  to  weaken  all  the  core  in- 
sulation, which  produces  the  failures  mentioned 
under  1. 

3.  In  manufacture,  the  edges  of  the  core  and  yoke 
laminations  may  have  become  burred  due  to  the  con- 
tinued use  of  worn  dies.  Laminations  become  short 
circuited  therefore,  and  eddy  currents  with  consequent 
abnormal  heating  are  produced. 

4.  Similar  to  3  is  the  presence  of  iron  filings  or  small 
steel  turnings  between  the  laminations  :  the  results,  too, 
are  frequently  the  same. 

5.  Abnormal  gaps,  between  the  cores  and  yokes  of 
transformers  with  butt  yokes,  may  be  left  due  to  poor 
machining.  In  service  this  produces  local  heating  luul 
possible  burning  in  the  vicinity  of  the  gaps. 

G.  Shallowly  designed  yokes,  particularly  of  the 
'  butt  "  type,  result  in  the  magnetic  flux  entering  and 
leaving  the  cores  at  an  angle  other  tlitin  normal  to  the 
joint.  This  produces  local  eddy  currents  and  heating 
at  the  joints.  A  deep  yoke  eliminates  this  by  drawing 
the  flux  more  vertically  upwards  or  downwards,  so  tend- 
ing to  bring  the  leaving  or  entering  angle  back  to  the 
normal. 

7.  High  core  loss  and  excessive  heating  of  the  core  is 
produced  when  the  e.m.f.  waves,  for  a  given  effective 
voltage,  are  flat  topped.  The  forinula  connecting 
voltage  and  fliux  is — 

E.n.=  4./.  B„„..  A.  //.T.  10-" 
where/  is  the  form  factor  of  the  e.iii.f.  wave. 

For  a  sine  wave  of  e.m.f.,  /=  1 .11. 

For  a  peakefd  e.m.f.  wave />  1.11.  and  therefore  b„,„„ 
is  lower  for  the  same  effective  voltage,  and  the  iron  loss 
i.s  less  than  if  the  e.m.f.  wave  were  sine  shaped. 

For  a  flat  topped  e.m.f.  wave  /  <  1.11.  and  therefore 
B„„  is  higher  for  the  same  effective  voltage,  and  the  iron 
loss  is  greater  than  if  the  e.m.f.  wave  were  sine  shaped. 
The  magnetising  current  is  also  considerably  heavier. 

8.  Apart  from  the  increased  difficulties  of  core 
assembly,  the  use  of  thin  laminations  often  produces 
high  iron  losses  and  heavy  magnetising  currents.  This 
is  on  account  of  the  low  iron  factor  involved,  which  gives 
a  smaller  cross-sectional  nrr-.n  of  core  than  has  been 
allowed  for.  and  a  correspondinjrly  liigher  value  of  B„^, 
This  cause  only  applies  to  those  cases  where  the  shops 


have  inadvertently  used  thinner   laminations   lliun    they 
liave  been  instructed  to  use  by  the  designer. 

U.  High  saturation  of  the  magnetic  circuit  often  re- 
sults in  lieavj-  magnetising  current  rushes  occurring 
when  switching  a  transformer  into  circuit  on  no  load. 
While  this  current  rush  generally  dies  down  rapidly, 
large  electromagnetic  forces  are  generated  while  the 
heavj-  current  lasts,  and  the  windings  are  thereby 
strained.  The  phenomenon  becomes  more  severe  the 
nearer  the  transformer  is  located  to  the  generating 
source.  Repeated  switching-in  may  ultimately  cause 
disrupture  of  the  windings. 

10.  If  transformers  providing  a  mid-wire  or  neutral 
for  use  as  a  d.c.  neutral  have  not  their  windings  care- 
fully balanced,  the  d.c.  ampere  turns  in  the  windings 
on  opposite  sides  of  the  transformer  neutral  do  not 
neutralise  one  another.  The  a.c,  flux,  therefore,  in- 
stead of  being  symmetrically  disposed  on  either  side  of 
the  normal  zc/-o  axis,  becomes  equally  disposed  on  either 
side  of  an  axis  corresponding  in  value  to  the  resultant 
d.c.  flux  in  the  core.  That  is,  the  a.c.  flux  becomes 
superposed  upon  the  resultant  d.c.  flux,  and  the  total 
a.c.  flux  waves  are  unsymmetrical  about  the  zero  axis. 
Therefore,  the  core  becomes  highly  saturated  during  one 
half  period  and  correspondingly  less  magnetised  in  the 
next  half  period,  and  it  heats  up  to  an  extent  depend- 
ing upon  the  value  of  the  d.c.  resultant  flux. 

11.  Transformers  for  use  with  rotary  converters  are 
often  designed  for  a  high  internal  reactance  for  the  pur- 
pose of  d.c.  pressure  regulation.  The  high  reactance  is 
obtained  bj'  the  use  of  magnetic  .shunts  placed  in  the 
leakage  field  between  the  primary  and  secondary  wind- 
ings, and  if  these  shunts  are  designed  to  possess  a  high 
degree  of  magnetic  saturation,  a  large  amount  of  heat 
will  be  generated,  which  will  eventually  destroy  the  coil 
insulation,  and  possibly  cause  the  oil  to  sludge.  Under 
certain  operating  conditions,  the  high  saturation  in  the 
magnetic  shunts  may  produce  commutation  troubles  in 
the  rotary  converter,  due  to  tlie  higher  harmonics  intro- 
duced. 

12.  High  saturation  in  the  magnetic  circuit  produces 
higher  harmonics  of  voltage  or  current  of  appreciable 
magnitudes  which  may  have  very  serious  effects.  Gener- 
ally the  third  harmonic  only  is  of  importance,  though 
under  very  abnormal  conditions  harmonics  above  tLo 
third  may  create  trouble.  Third  harmonics  of  magni- 
tudes likely  to  be  objectionable  are  confined  to  three- 
phase  shell-type  transformers,  and  to  three-phase  banks 
of  single-phase  core  and  shell  type  tran.^forniers ;  they 
are  usually  negligible  in  three-phase  core  type  trans- 
formers. Their  sphere  of  potency  can  still  further  be 
confined  to  the  star/star,  star/interconnected  atar  or 
interconnected  star/star  connections ;  in  the  last  two 
I nnnections  the  star  side  only  need  be  considered.  With 
isolated  neutrals,  the  line  to  neutral  voltage  will  contain 
a  large  third  harmonic  component  equal  in  maximum 
amplitude  to  60  per  cent,  or  more  of  that  of  the  funda- 
mental. Tliis  represents  an  increased  dielectric  stress 
Oil  the  coil  insulation  which  m/t)/  .shorten  the  life  of  the 
transformer.  If  the  secondary  neutral  only  of  a  star/ 
star  connected  transformer  or  bank  supplying  a  high  or 
moderately  hiffh  voltage  cable  is  earthed,  the  third  har- 
monic component  of  the  magnetic  flux  becomes  amplified, 
which  further  increases  the  third  harmonic  voltage  com- 
ponent until  tlie  transformer  core  becomes  thoroughlv 
saturated.  The  saturation,  therefore,  reaches  a  much 
liitrher  value  even  than  originally  desijrned  for,  and  tlie 
iron  loss  increases  considerably.*  Under  such  condi- 
tions the  transformer  will  reach  a  dancerous  tempera- 
ture, which  will  cause  deterioration  of  the  coil  and  core 
insulation,    and    if    allowed    to   continue    will    produce 

•Sec  "Triple  Harmonics  in  Transformers."  by  G.  Faccioli, 
.JnuTna}  American  T.K.E.,  May,  1922. 
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sludging  of  the  oil.  Tliis  abuormal  lieatiug  occuio 
without  load  on  the  transformer,  and  in  practice  the 
iron  loss  has  been  known  to  increase  to  three  times  the 
normal. 

13.  If  the  voltage  applied  to  a  transformer  must  be 
increased  appreciably  on  account  of  the  exigencies  of  the 
system  load,  the  frequency  must  also  be  increased  in 
order  to  avoid  high  magnetic  saturation  of  the  core. 
An  increase  of  voltage  must  not  be  accompanied  by  a 
decrease  of  frequency,  as,  if  it  is,  high  core  saturation 
will  occur  with  resultant  increased  iron  loss  and 
abnormal  core  heating.  The  interdependence  of  volt- 
age, frequency  and  flux  will  easily  be  seen  from  the 
following  formula  : — - 

Bmax.  =    Ee„    X     10"  /  4    .  /'  .   A   .   T   .   // 

where  b^^,.  =  max.  induction  density  in  the  core. 

^'M.  =  effective  applied  voltage, 

/'  =  form  factor. 

A  =  cross-iectional  area  of  core. 

T  =  number  of  turns. 

//  =  frequency. 
]  -t.  In  the  older  manufactures,  ageing  of  the  core 
jjlates  may  be  found  to  have  taken  place.  This  is  due  to 
a  deterioration  of  the  material  of  the  laminations,  and 
tiio  result  is  manifested  by  a  considerable  increase  in 
iron  loss  and  rise  in  temperature  of  the  transformer. 
This  may  eventually  lead  to  a  partial  or  complete 
destruction  of  the  coil  insulation  and  to  sludging  of  the 

■       (B) — BUEAKDOWNS    IN    THE    ElECTKIC    CiRCUIT. 

i.  A  short  circuit  between  adjacent  turns  of  a  coil — 
usually  of  the  h.p.  winding — may  be  caused  by  the 
presence  of  sharp  edges  on  the  copper  conductors.  If 
the  transformer  vibrates  when  on  load,  or  if  the  wind- 
ings are  subjected  to  repeated  electromagnetic  shocks, 
these  sharp  edges  will  cut  through  the  insulation  and 
allow  adjacent  turns  to  make  metallic  contact. 

2.  A  short  circuit  between  turns  ma}-  result  from  the 
dislodging  of  one  or  more  turns  of  a  coil  caused  by  a 
heavy  external  short  circuit  across  the  windings.  Break- 
down may  not  occur  immediately  the  turns  are  dis- 
placed, but  should  the  transformer  vibrate  while  on  load 
due  to  looseness  of  core  bolts,  or  should  it  receive  re- 
peated heavy  electromagnetic  shocks,  abrasion  of  the  in- 
sulation between  adjacent  dislodged  turns  will  most 
likely  take  place,  so  producing  a  breakdown. 

3.  Occasionally  the  cotton  covering  of  square  wire 
conductors  may  not  be  wound  on  the  copper  as  tightly 
as  it  should  be,  in  which  case  it  lias  a  tendency  to  bulge 
over  each  face  of  the  conductor.  Tiie  true  square  con- 
figuration of  the  conductor  is,  therefore,  masked,  and 
in  fact  it  may  even  appear  to  be  more  round  than 
t;quare.  Consequently  the  coil  winder  has  some  diffi- 
culty in  making  certain  that  the  conductor  has  not 
become  twisted  in  the  winding  process,  and  cases  have 
occurred  where  short  circuits  between  turns  have  arisen 
as  a  result  of  this  twisting.  At  some  place  in  the  coil, 
adjacent  conductors  are  edge  to  edge  or  face  to  edge,  and 
in  time  the  insulation  between  such  turns  becomes  chafed 
and  breakdown  ensues.  The  trouble  is,  of  course, 
accentuated  if  the  edges  of  the  conductor  happen  to  be 
sharp  instead  of  rounded. 

■I.  Transformers  for  use  on  heavy  powered  systems  are 
now  usually  fitted  with  adjustable  coil  supports  for  the 
purpose  of  taking  up  any  shrinkage  of  the  insulation 
which  may  occur  under  service  conditions.  Unless  this 
hand  adjustment  of  the  coil  supports  is  performed  very 
carefully  by  an  experienced  workman,  .so  as  not  to  place 
too  great  a  mechanical  pressure  on  the  windings,  some 
of  the  conductors  may  become  dislodged,  and  a  short 
circuit  between  turns  may  occur  as  outlined  under  2 
above. 

5.  Short  circuits  between  turns  are  almost  bound  to 
occur  sooner  or  later  should  moisliire  penetrate  the 
fabric  insulation  of  the  coils.  Breakdown  from  this 
cause  is  rendered  more  imminent  still  if  the  coils  have 
been  insufficiently  impreirnated,  i.e..  if  the  varnish  has 
not  thoroughly  penetrated  to  the  innermost  layers  of  the 
coils. 


0.  Drying  out  a  tranuformer  on  bite  may  be  under- 
taken by  an  engineer  not  fully  conversant  with  the 
operation,  and  liie  process  may  be  unduly  shortened.  If 
normal  eleclricai  pressure  or  a  testing  pressure  i» 
switched  on  while  the  insulation  resistance  of  the  wind- 
ings is  still  low,  the  insulation  between  adjacent  turns  is 
very  liable  to  fail  at  some  point  or  other  on  account  of 
the  presence  of  moisture  vapour. 

7.  Cases  have  occurred  where  thin  ribbon  wires  have 
been  wound  on  edge,  direct  on  to  an  insulating  cylinder, 
to  form  spiral  type  coils.  Such  a  coil  is  mechanically 
weak,  and  the  turns  are  liable  to  lean  over  from  the 
plane  normal  to  the  cylinder  surface  so  that  the  coii 
becomes  very  susceptible  to  damage  in  the  event  of  an 
external  short  circuit  occurring  on  the  system. 

ii.  In  very  high  voltage  transformers  the  conductor 
insulation  may  deteriorate  on  account  of  the  corona 
which  may  take  place  from  sharp  or  .slightly  rounded 
edges.  This  phenomenon  becomes  more  acute  should 
there  be  any  occluded  air  in  the  coiU,  and  a  short  circuit 
between  turns  may  eventually  take  place. 

!).  If  a  transformer  is  subjected  to  more  or  less 
rapidly  fluctuating  loads,  the  expansion  and  contraction 
of  the  copper. conductors  alternately  compresses  and  re- 
leases the  pressure  on  the  insulation  between  turns.  As 
tlie  dielectric  strength  of  most  fabric  insulations 
decreases  with  increasing  mechanical  pressure,  the  wind- 
ings become  more  susceptible  to  failure  should  they  be 
suljjected  to  electrical  or  magnetic  shocks. 

10.  If  individual  coils,  particularly  of  tlie  h.p. 
'cross-over"  type,  are  designed  to  have  too  great  a 
radial  depth  in  comparison  with  their  height,  so-called 
"  hot  spots  "  will  arise  in  the  interior  of  the  coils. 
These  will  produce  brittleness  of  the  conductor  insula- 
tion, and  a  short  circuit  between  turns  may  eventually 
take  place.  This  danger  becomes  considerably  enhanced 
if  the  design  of  the  oil  circulation  system  is  inadequate, 
-/.<-.,  if  the  oil  ducts  are  too  narrow. 

11.  For  the  purpose  of  increasing  the  dielectric 
strength  between  adjacent  conductors,  the  latter  are 
often  taped  with  one  or  more  overlapping  layers  of  in- 
sulating tape.  If  this  has  been  carelessly  carried  out, 
only  one  effective  thickness  of  tape  per  layer  instead  of 
two  may  be  the  result;  that  is,  the  overlapping  has  been 
converted  into  a  butt  joint  of  the  taping.  Pressure  tests 
on  a  sample  coil  would,  of  course,  locate  this,  but  other- 
wise tjie  windings  would  probably  fail  sooner  or  later 
wlien  subjected  to  the  shock  of  electrical  pressure  rises. 

12.  Heavy  eddy  currents  may  be  produced  in  coil 
conductors — usually  the  l.p.  coils — where  there  are 
several  wires  in  parallel  to  form  each  conductor.  These 
wires  are  usually  rectangular,  and  they  should  so  be 
wound  that  the  shorter  side  of  each  is  presented  to  the 
flow  of  the  leakage  flux  between  primary  and  secondary 
windings.  That  is.  the  shorter  side  siiould  be  normal  to 
the  path  of  the  leakage  tlux  and  the  longer  side  parallel 
with  it.  If  this  ])rocedure  is  reversed,  excessive  eddy 
currents  flow  in  the  conductors,  and  "  hot  spots  "  may 
be  produced  in  the  windings. 

The  various  layers  of  sub-divided  conductors  should 
be  transposed  during  the  winding  process  so  that  each 
■parallel  portion  in  its  path  from  terminal  to  terminal 
occupies  each  different  position  for  an  equal  length. 
This  has  the  effect  of  equalising  the  load  taken  by  each 
individual  wire.  If  this  be  not  done,  the  differe'^'t 
laj'ers  will  not  share  the  load  equally,  and  some  nill 
overheat,  thus  tending  to  accentuate  the  "  liot  spot  "' 
phenomenon  previously  referred  to. 

1.3.  Badly  soldered  joints  between  coils  may  overheat 
on  load,  and  local  carbonisation  of  the  oil  may  occur. 
The  heat  generated  at  the  joint  will  probably  he  trans- 
mitte<l  to  a  certain  contiguous  lentrth  of  conductor  of 
each  coil,  and  this  may  partially  carbonise  the  insula- 
tion round  the  conductors  and  eventually  result  in  a 
short  circuit  between  turns, 

14.  In  verv  high  voltage  transformers,  dielectric 
losses  in  the  insulation  may  lead  to  excessive  heating 
and  ultimate  failure  of  the  latter. 

{To  he  conchuied.) 
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liLHCTkO-FARMINCi.     II. 

The   I.oad-Hactor  of   the   Poultry   l-arm. 
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VViiKUK  |iri>grL-xM  in  slow,  luck  uf  knowledge  will  bo  found. 
Thi»  in  Very  true  of  electro  fiiriiiiiig  in  thin  country  at. 
tliu  |>reHunt  tinif.  Although  iIh  udviintngu*  liavu  been 
amply  demonstrnt4;d  nbroad  and  confirine<l  at  huiiie, 
tlioru  in  no  dctinilu  move  being  iniiile  to  Ne<:uro  thoni  for 
this  nation.  The  reimon  ix  liirgely  niid  frankly  ignor- 
anro  of  thu  possibilitiex  and  conditionH. 

Probably  the  chief  cauHe  of  farm  elcclri(-ity  Hupply  not 
being  developed  in  thiH  country  in  the  wideitpro.id  irn- 
prvNHion  that  the  agricultural  loa<l  factor  in  too  poor. 
Fortunately  thiw  iinprexNion  \h  i|uitc  wrong.  It  in  the 
(lUrpOHU  of  thin  article  to  exaiiiino  in  roaitonalile  detail 
the  eonilitionH  wliieli  govern  the  ]ioultry  farni'x  dvtnand 
for  power,  and  to  dhow  tlie  true  value  of  the  reuniting 
load  factor.      It  will  be  found  to  bo  ourpruingly  good-  - 


"— — 

lOAO  fMTM 

t 

MAXIMUM     DtM»Nt> 

1 

4 

I 

•MOMI. 

........ 

......... 

J 

'                           1 

rtMUANV  MADCM  APOIL  HAf  JUNt  Jul.*  >U(.J>< 

Fio.  1.— Max.  Dbmand  ami  I/)ai>  Factou  ooniNn  UiMiiNd 
Hf.ahon  o.\  Smai.i,  Pnui.Ticv  Faiim. 

much  buttiTr,   in  fact,  than  any  workH  load   fnctnr  in   iii- 
dimtrial  arvaM, 

It  in  fairly  obviouR  tliAl  the  c.liutit  of  fariiiitig  carried 
on  Hhoiild  influence  tho  demand  for  power  and  modify 
iti  loa<l  factor.  Thiii  in  found  actually  t<i  be  thu  ca«c. 
The  dairy  farm  — uh  iiHually  i^arried  on  in  Kngland 
ii  the  pooreNl  with  iln  iiiodeHl  load  factor  of  I  .'i  jier 
rent.  At  tho  other  end  of  the  kciiIo  the  |i(iultry  farm 
given  at  leant  ,'iO  per  cent,  In  theiiiHelveH  llieMe  are  denir 
ablo  loiidK,  but  ronnidered  in  ronjunetion  with  the  other 
drmandn  for  which  power  HtatiotiK  iiHUally  cater,  they 
havo  additional  attractive  featiircH. 

It  in  not  pretended  that  machinery  or  methodit 
devclopeil  for  other  driven  will  necennnrily  give  the  bent 
renultn  by  the  mere  addition  of  an  electric  mot<ir.  Al- 
though oven  under  thow  rireumntanren  a  eonniilerable 
improvotncnt  will  Iw  found,  it  in  pnnnible  in  farming,  .ih 
ill  other  indiiHlrien,  to  obtain  better  remiltn  where  nlight 
adjiinlmeiitn  in  the  uniial  proeenncn  are  made  to  take  full 
arlviintiige  of  tho  elertrie  drive. 

If  a  private  generating  plant  in  inntalled,  the  farmer 
can  iiHiially  be  induceil  to  make  the  necennarv  modifica- 
fionn  in  bin  working  arrancementn  if  it  in  made  clear  to 
him  that  by  no  doing  he  can  meet  hin  ri'<piirementH  with 
a  nmaller  and  cheaper  plant.  That  reprenentn  a  direct 
Having  to  him,  iin>l  the  farmer  in  ennenti.illy  on 
economi«t.  llioiitdi  iinforliinately  he  in  M-ldom  conniderod 
in  that  light.  If  progrenn  in  nlow  in  liuildini.'  up  a  farm 
load  on  public  mainn,  it  in  becaiino  few  engineern  have 
taknn  the  trouble  to  put  the  advantagen  before  him  an  .1 
queition  of  money  value.  It  in  utterly  futile  to  ntart 
out  with  the  idea  that  hin  load  i«  iniremunerative  to  the 
ntation  «n<l  charge  him  in  conneijuence  a  price  per  unit 
which  make*  electricilv  unattractive,  and  apparently 
unremiinerative  t«  him.  It  in  a  national  calamity  when 
thin  nhortnighte.l  polirv  i»  piirniied.  Imned  on  a  w(K'fuI 
niincon<'eption  of  thi-  faclM 

The  twenty-four  hour  Idn.l  .  nnlilei.  the  miiximiim  niim- 


lier  of  unitn  to  bu  «up|ilied  jicr  annum  from  a  gcncratiog 
plant  of  given  nize.  livcauHu  itn  earuing  capacity  in  tltua 
incrcaMcd,  tho  nlanding  charges  per  unit  arc  ruducofl, 
and  owing  to  steady  loading  and  thu  consecjuent  bottar 
line  of  tho  gcneralorn,  moru  economical  running  in  ob- 
tained. Thu  coot  per  unit  in  therefore  much  reduced. 
Such  an  elementary  Htatement  may  appear  to  bo  a  mere 
platitude,  but  it  contain.t  a  banic  jirincipal  unfortunately 
lou  often  ignored  when  duniraldu  loads  11  littlo  out 
of  the  ordinary  aru  connidcred.  Were  it  really  ujiplied, 
a  more  extended  duvelopment  of  heat  storage  watcr- 
heatern  would  have  taken  place. 

Properly  organiMcd  on  electrical  lincji,  the  modern 
fiiriii  can  provide  a  load  »liicli  in  combination  with  the 
much  jiri/.ed  induMtrial  load  of  tho  towns  will  approach 
reasonably  near  to  the  deniriilile  twenty-four  hour  con- 
dition. 

In  sjiite  of  the  enormoun  im]>ortn  of  poultry  and  egge 
into  this  country,  poultry  fariiin  on  a  largo  scale  are 
numerous  and,  in  general,  prosperous.  Tliero  is  no  doubt 
that  given  (dieap  current,  their  iiiimber  would  rapidly 
increane,  for  the  reduced  expenses  would  enable  a  part  of 
tho  twenty  millionn  annually  expended  on  imported 
poultry  products  to  be  spent  on  home  produce.  From 
thu  central  station  stjindpoint,  thu  load  provided  by  a 
fully  electri<:ally'e<|uipped  large-scale  poultry  farm  it 
as  close  to  the  ideal  as  can  be  obtained  in  traii(|uil  times 
when  the  fever  heat  of  munition-making  has  subsidfid. 
For  five  or  six  months  of  the  year  a  continuous  and  con- 
stant load  for  twenty-four  hours  per  day  and  seven  day» 
per  week  can  In-  obtained.  A  poultry  farm  upon  which 
llic  author  is  advising  will  require,  when  electrically 
c'|iii[>pcd,  a  plant  capable  of  giving  45  kVV  continuously 
during  five  months  of  the  year  under  these  desirable  con- 
■  litions,  Tho  remainder  of  the  year  will  provide  a  load 
fiK'l^r  of  from  2')  per  cent,  to  .10  per  cent. 

•There  in  no  reason  why  even  thin  very  good  condition 
should  not  be  ntill  further  increased  anrl  incubation 
made  all  the  year-round  biisini-ss  in  order  to  supply  tho 
(leiiiand  fur  tiilili'  poultry.  The  intioduetion  of  new 
means  will  iilniost  certainly  lead  to  new  metliods. 

It  will  proliiilily  be  a  nurprine  to  many  that  the  some- 
what denpined  "  hen  farmer  "  can  be  such  a  ilesiralile 
connection  from  the  supply  standpoint.  In  the  i-nne 
innfanced  above,  the  weekly  units  amounts  to  7,500,  or. 
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for  the  (ivo  busy  months,  l(i(),OUO.  Kven  if  the  re- 
mninder  of  the  year  brings  up  tho  total  annual  consiiiiip- 
tioii  to  200,000  uiiit«  (a  figure  much  below  what  the  con 
sumption  will  be),  the  result  is  an  average  aiininil  load 
factor  of  ill  per  cent.  Looked  at  in  another  way,  thin 
poultry  fiirm  will  consume  iu«  many  units  annually  as  an 
i-ngineering  works  with  450  h.i).  of  motors,  or  a  cloth 
factory  with  a  maximum  demand  of  over  200  kW. 

Valuable  an  such  a  load  would  be  to  any  supply 
still  ion,  it  in  insignificant  when  compared  to  the  con- 
ntimiitionn  of  the  largi-  American  poultry  biinincsMn 
■whose  speciality  in  the  sale  of  day-old  chickn.  Tbcw 
coiici  iiix  run  five  monthn  in  the  year  and  then  shut  down 
till    llie    next    season.      The   largest  hatchery    is  entirely 
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After  a  lapse  of.  say,  seven  years,  commencing  from 
about  the  time  the  licensee  began  to  raise  capital,  the 
public  are  looking  for  some  return  ou  the  investment. 
At  or  about  the  same  time  the  licensee  is  perhaps  looking 
for  more  money  on  the  pretence  of,  or  (which  is  more 
likely)  for  the  purpose  of.  building  necessary  steam- 
j)ower  stations  and.  perliaps,  transmission  lines.  It 
is  obvious  that  this  country  must  not  have  any  of 
these  very  bad  examples  of  "  conunercial  '"  hydro-electric 
power  transmission  engineering  if  tlie  industry  is  to 
expand.  It  would  be  due  to  such  failures  or 
"  fishy  "  commercial  engineering  that  financiers  and  the 
public  alike  would  be  apt  to  say:  dispense  with  power 
transmission,  put  up  tlie  sttam  plant  first,  and  then 
talk  about  water  power  and  transmission  lines  and  the 
power  market,  A-c.  when  more  reliable  information  re- 
garding the  available  water  power,  reliability  of  service, 
and  favourable  power  rates.  &c..  is  at  hand.  This 
represents  one  of  the  conditions  this  country  will  have 
to  guard  against,  and,  in  the  writer's  opinion,  everv 
assistance  should  be  given  to  the  Eleetrioitv  rciniiiiis- 
sioners. 

In  general,  developments  of  the  type  offering  in  tliis 
country  are  likely  to  require  a  relatively  large  eajiital 
investment,  and  the  return  on  these  investments  will 
depend  in  no  small  measure  on  iiow  the  plants  obtain  the 
greatest  numher  of  IW -liniira  per  cubic  ft.  of  water,  and 
on  how  the  plants  are  burdened  by  the  terms  of  and 
expense  of  capital  for  tlie  development.  For  this  coun- 
try, hydro-electric  plants  will,  in  general,  be  supple- 
mented by  steam  plants,  in  which  case  all  the  load  that 
cannot  be  supplied  by  the  hydro-electric  pi. nits  must  be 
obtained  by  burning  fuel. 

Putting  aside  for  the  moment  the  question  of  the  most 
economical  development,  future  progress  in  the  wav  of 
storage  Ceicess  and  ordinary)  is  certain  to  attach  con- 
siderable importance  to  the  saving  of  fnol  and 
operating  expenses.  A'c.  durin<r  that  part  of  the  year 
when  the  stream  flow  isliigli  and  when,  perhaps,  it  would 
otherwise  go  to  waste :  obviously,  the  existence  of 
aecondarit  power  will  permit  the  closing  down  of  an 
equivalent  amount  of  steam  power.  Dependine  on  the 
character  of  the  development,  but  more  particularly  on 
the  amount  of  storage  available,  secondary  jmwer  mav. 
in  one  wav.  be  determined  by  such  a  condition  as  the 
economic  balance  between  the  yearly  fixed  and  operating 
costs  of  the  additional  hydraulic  and  electrical  plant, 
equipment.  A-c.  and  the  operating  expenses  necessary 
with  a  st^-am  plant  of  equivalent  capacity.  The  "base- 
water  "  or  primnry  power  usually  means  the  amount 
available  for  f  .760  hours  in  the  year.  Wlien  storage  is 
used,  the  estimated  available  power  is  most  often  taken 
over  every  hour  of  every  day  for  100  to  1.50  davs  of  the 
year,  the  period  of  time  varying'  with  the  amount  of  stor- 
age and  the  probable  use  of  the  power,  the  load  factor, 
the  diversity  factor,  iVc.  The  ext<>nt  to  which  storage 
can  be  used  to  augment,  equalise,  or  recriilatc  steam  flow 
depends  on  a  great  variety  of  conditions  varying  widely 
in  character.  In  this  country  the  amount  of  energy  that 
ran  be  delivered  in  the  form  of  secondary  power  is  likely 
til  be  much  greater  than  the  amount  that  can  be  delivered 
as  primary  power.  For  many  of  the  larger  future 
developments  in  this  country,  the  secondary  power  can 
be  fully  utilised  only  by  combination  with  some 
other  power,  such  as  steam-electric  or  other  hydro- 
electric plants.  In  most  cases,  the  exctn  storage  of 
water  can  be  accepted  as  representiricr  primary  power — 
difficulty  may  often  be  found  in  the  determination  of  the 
exact  dividinc  line  for  these  two  distinct  classes  of  water 
power.  In  all  cases,  the  chief  question  will  be  tlie  deter- 
mination of  the  ;imriiint  of  plant  and  apparatus  that 
should  be  installed  for  a  piven  development  using  stor- 
age, and  how  much  it  will  cost  to  develop  this  class  of 
power  in  comparison  with  what  is  usually  expressed  as 
the  relatively  more  relialile  source — steani-clfctric 
power. 

It  is  clear  that,  failiiitr  to  obtain  a  reliable  analysis 
of  the  rainfall  and  run-off  or  the  accurate  determination 
of  the  quantity  and  distribution  of  the  stream  (Jow  avail- 


able, it  will  be  impossible  to  prepare  final  figures  for  the 
most  essential  matters,  such  as :  the  most  economical 
development;  the  maximum  and  uniform  power  which 
can  be  depended  upon  at  all  times  in  all  years  ;  the  length 
of  time  storage  or  secondary  power  will  be  available;  the 
actual  {not  the  estimated)  total  energy  available  corre- 
sponding to  (a)  base-water  supply,  and  (6)  storage. 
Furthermore,  as  regards  the  economical  plant  capacity 
which  depends  chiefly  on  the  average  annual  run-o£E  of 
stream  flow,  other  important  matters  are  involved,  such 
as  :  whether  the  plant  is  to  be  operated  singly  or  to  be 
linked  up  wuth  other  hydro-electric  or  steam-electric 
])hints  :  the  system  load  factors  and  their  characteristics; 
the  jinticipated  power  nuirket  (present  and  future);  the 
total  development  costs;  the  estimated  profits,  &c.  All 
these  and  other  independent  and  inter-dependent  factors 
must  be  given  propei'  study. 

In  the  hydroelectric  field  we  have  now  reached  a  stage 
of  high  etl^iciency  where  hydro-electric  works  and  plants 
can  be  cheapW  installed,  cheaply  maintained,  cheaplv 
lioused,  and  cheaply  operated.  Due  to  the  present  state 
of  high  overall  efficiency  of  the  develojied  waterways, 
turbines,  generators,  transformers,  transmission  lines, 
iVc,  constituting  all  the  main  "links"  in  the  developed 
liydro-electric  system  (of  which  the  turbine  has  \ip  to  the 
present  rei'eived  perhaps  the  most  attention,  <lue  cliiefly 
to  its  relatively  delayed  state  of  high  efficiency),  the 
writer  is  firmly  of  the  opinion  that,  now  the  turbine  has 
reached  about  the  highest  efficiency  (94  per  cent.)  that 
can  be  expected  of  it,  and  that  hydro-electric  power  in 
great  amount  has  been  delivered  to  the  switchboard  at 
fJO  per  cent,  overall  efficiency,  the  near  future  will  see  a 
more  general  concentrated  attention  on  those  matters 
.affecting  improvement  in  tlie  "  overall  water  efftcievei/.' 
commencing  with  the  catchment  area  itself  and  following 
every  movement  of  the  rain  water  up  to  and  including 
storage  and  water  supply  to  the  developed  waterways. 
.\s  sliown  below,  present-day  maximum  efficiency  of  the 
developed  works,  plant  and  apparatus,  &c,,  clearly  in- 
dicates that  little  improvement  can  be  expected  in  this 
direction.  With  proper  attention  given  to  conservation 
of  water  and  head  effected  by  the  reduction  of  hydraulic 
losses  to  a  minimum,  and  by  refinements  in  the  design  of 
the  various  essential  elements  of  tlie  development  as  a 
wliole  (starting  at  the  watershed  itself),  the  production 
of  power  is  certain  to  reach  a  much  higlier  state  of  per- 
fection, speaking  generally,  than  exists  in  the  world  at 
the  present  time. 

From  a  universal  viewpoint,  very  few  hydro-electric 
schemes  can  claim  (a)  the  highest  possible  practical  uoe 
of  a  given  quantity  of  rain-water  ;  (6)  the  best  and  most 
economical  location  of  development  sites  ;  (c)  the  most 
economii-al  development  as  a  whole;  and  (d)  the  very  best 
and  most  economical  system  operating  conditions.  In 
general  (considering  the  developed  hydro-electric  system) 
there  are  to  be  found  several  outstanding  jioints  in  a 
complete  development  where  efficiency  improvement  can 
be  effected.  The  principal  points,  considered  in  the 
order  of  importance  as  regards  losses,  are:  (1)  conser- 
vation of  rain-water  from  the  time  of  rainfall  up  to  and 
including  the  point  of  storage  and  the  entrance  through 
racks  at  the  intake  of  the  developed  waterways  ;  also  the 
accurate  determination  of  the  economical  development 
with  reference  to  the  available  water  power  ;  (2)  turbines 
comjjlete;  (3)  transmission  lines;  (4)  feeders;  (5) 
electric  distribution  service;  and  (6)  the  open  conduit 
(unlined)  and  the  pipe  line. 

One  of  the  greatest  mistakes  of  the  present  day  is  in 
thf  high  value  assumed  for  overall  efficiency  of  the  com- 
plete hydro-electric  development.  Usually  the  lowest 
overall  efficiency  given  is  somewhere  around  66  per  cent., 
whereas  45  per  cent,  would — with  the  majority  of  exist- 
ing developments — have  been  nearer  the  mark  when 
accounting  for  all  losses  from  and  including  the 
developed  waterways  up  to  and  including  the  point 
where  the  energy  is  to  be  sold,  i.e.,  the  customers'  ser- 
vice. Neglecting  the  losses  in  advance  of  and  above  the 
entrance  to  the  developed  waterways,  the  overall 
efficiencies  of  the  bc)it  and  large/ft  hydro-electric  systems, 
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as  also  the  overall  efficiencies  of  firture  similar  or  larger- 
sized  developments,  are  given  below  in  estimated  form. 

Certainly  the  most  important  problem  of  the  future 
will  be  one  of  how  efficiently  water  can  be  utilised  rather 
than  one  of  producing  a  reliable  source  of  power,  which 
latter  we  have  already  overcome.  Higher  efficiency  will 
come  from  the  study  and  training  of  run-off,  ic,  and 
from  the  making  of  the  development  as  a  whole— com- 
mencing at  the  watershed  ;  that  is,  by  conservation  and 
economical  utilisation  of  the  seasonal  flow  to  the  very 
best  advantage  and  by  getting  as  much  of  the  total  pre- 
ripitation.  in  the  form  of  run-ofl[  water,  to  liie  turbines 
with  the  minimum  of  loxn  of  water  and  It  end .  In  other 
words,  to  obtain  the  greatest  number  of  kW-hours  out  of 
the  smallest  quantity  of  water,  or  the  greatest  number 
of  kW-hours  from  the  hicrliest  possible  ratio  value  of  run- 
off to  total  precipitation. 

For  the  best  modern  and  best  future  hydro-electric 
systems  (large  systems  only),  tlie  overall  losses  respec- 
lively.  should  come  within  the  prescribed  ranges 
(a)  (b)  and  (a')  (b')  given  in  the  following:  — 


Per  cent 

Best 

Modern. 

(a)     (b) 


.  values. 

Best 

Future. 

(a')     (b') 


7 

10 

fi 
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.7 
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8 
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1.5 

.  1 
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4 
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4 

fi 

5 
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5 
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Hydro-electric  system  losses.' 

No.  1.  In    the    developed    waterways, 

including  head   works,   short 

conduit   and    pipe   line.    &c. 

2.  Turbines    (main    units,  exciter 

units,  &c.)  

S.  Generators  and  exciters,  &c.  ... 

4.  Step-up  transformers     

5.  Transmis.sion  lines         

6.  Step-down  transformere 

7.  Synchronous     machines,     sub- 

stations,      and       distribution 

centres      

S.  Feeder  circuits     

!).  Ix)W-pressure   transformers  and 

distribution  service     5       9         4         7 

Total  .33.6%  .5.5%  27.4%  45°^ 

The  best  overall  efiiciency  of  all  the  developed  water- 
\\  ays  from  the  headworks-intake  to  the  turbine  shaft  (in- 
iluding  such  rare  cases  as  the  late  Niagara  installation) 

Best    modern     (»)    91  per  cent.     Future  .{a')  92.5  per  cent, 
(fe)  86  per  cent.  (6')  87.5  per  cent. 

{mean  value)  8o.5%  {mean  cahie)  90% 

As    bulk  supply  will  usually   include  those  items   be- 
tween No.    1  and  No.  6   inclusive,  the  very  best  overall 
efficiency  will  be  :  — 
Best  modern  (a)  81.4  per  cent.     Future   {a')  85.6  per  cent. 
{b)  72.0  per  cent.  {b')  77.0  per  cent. 

Best  mean  overall  efficiency  76.7%  (modern). 
Best  mean  overall  efficiency  81. .3%  (future). 

But,  to  the  point  of  energy  for  sale  to  low-pressure 
customers,  the  best  overall  efficiency  will  be  around  the 
following  figures :  — 

Rest  modern   {a)  66.4  per  cent.     Future   {a')  72.6  per  cent. 

(6)  45.0  iier  cent.    •  (h'j  55.0  per  cent. 

With    a   best    mean    overall   efficiency    of  55.7%   for    the    most 

modern   and  largest  sizes,  and   a  best  mean  overall   efficiency 

of  63.8%  for  the  best  and  largest  future  systems. 

Two  developments  are  rarely,  if  ever,  exactly  alike, 
hence  the  limits  («)  and  (6),  and  (a')  and  (b'),  are  given 
for  what  may  be  called  the  highest  practical  range  of 
efficiencies.  At  the  present  time  the  major  portion  of 
the  world's  hydro-electric  systems,  taken  as  a  whole,  have 
not  attained  the  efficiencies  of  (&) ;  hence  the  necessity, 
when  making  a  determination  of  available  power,  of 
allowing  for  a  proper  ;>nd  safe  overall  efficiency  which, 
at  the  present  time,  is  usually  rated  too  high.  The 
above  values  represent  the  highest  range  of  efficiencies. 


*  Poor  hydro^electric  systems  have   lasses  somewhere  in  the 
order  of : — 


Item.         No.  1.    No.  2.    No.  3.    No.  4. 
Losses  %        II         18       .io       22 


No.  6.    No.  7.    No.  S.    No.  t 
22         12  l(i        !,>< 


It  rarely  happens  that  all  these  losses  occur  on  any  one 
system,  hence  they  are  not  additive,  nevertheless  the  respec- 
tive losses  civen  represent  poor  design,  and  they  are  found  in 
practice.  On  the  other  hand  (a)  and  (li)  will  be  of  rary» 
occurrence  as  they  represent  the  very  best  efficiencies  for 
each  main  "  link  "  in  the  system. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forvsard 
their  comm,unications  at  the  earliest  possible  moment.  Nf> 
letter  can  be  published  unless  we  have  the  writer't  natne  and 
address  in  our  possession. 


The  Society  of  Technical  I:ngineers. 

The  E.P.E..A.  has  figured  recently  to  a  considerable  extent 
in  the  technical  Press,  and  such  references  naturally  occasion 
some  curiosity  as  to  the  present  standing  and  activities  of 
its  sister  organisation — the  Society  of  Technical  Engineert. 
The  success  of  the  E.P.E..A.,  in  the  sphere  where  it  proposed 
to  function,  has  not  been  more  clearly  denoted  than  by  the 
attempt  to  clip  its  wings,  in  the  matter  of  aJteration  of 
status  of  some  of  its  members.  The  S.T.E.  has  apparently 
not  yet  achieved  any  recognition  by  the  "  powers  that  be," 
and  has  therefore  no  body  to  be  kicked  but  its  official  non- 
existence is  a  very  doubtful  l)eneCt  to  members  and  possible 
members.  It  is  also,  I  believe,  unknown  to  a  very  larga 
number  of  potential  members,  and  by  a  few  who  have  heard 
a  Jittle  about  it,  it  is  described  as  a  "  wash-out,"  and  judam'.: 
by  the  paucity  of  Press  references,  both  counts  appear  to 
posse.ss  a  certain  semblance  of  truth.  Wherein  lie  the 
reasons  for  the  undoubted  and  distinct  success  of  the  E.P.E..'^. 
and  the  apparent  failure  of  the  S.T.E. ?  The  latter  body,  it 
will  be  remembered,  was  heralded  and  commenced  its  career 
in  the  mid.st  of  publicity  ;ind  propaganda,  an  environment 
which  was  certainly  not  the  good  fortune  of  the  E.P.E..\.. 
and  yet  with  this  undoubted  advantage  over  the  E.P.F.  .^  . 
although  the  publicity  rapidly  became  a  vanishing  quantity. 
it  appears  to  have  made  little  or  no  hieadway,  is  now  ap- 
parently moribund,  and  if  rumour  is  correct,  likely  to  dwindle 
away  into  a  vague  regret.  The  E.P.E..\.  gives  every  pro- 
mise of  fully  justifying  its  "  raison  d'etre."  but  the  S.T.E. 
with  a  larger  field  for  membership,  more  favourable  condi- 
tions for  propaganda,  and  with  only  slightly  less  time  to 
develop  its  policy,  has  not  up  to  the  present  indicated  that  it 
will  ever  compare  favourably  with  the  E.P.E..\.  as  a  pro- 
tective organisation.  There  is  surely  scone  for  a  live  as.socia- 
tion  of  technical  engineers,  and  if  the  S.T.E.  does  not  fulfil 
rpciuirements.  the  rea-son  should  l>e  ascertained  and  rectified 
or  alternatively  the  E.P.E..\.  might  consider  opening  il- 
membership  to  the  technical  staffs  of  electrical  manufacturing 
concerns. 

One  of  Them. 

.Yofcmber  27*;!,  1922. 


Estimating  for  Internal  Wiring   Contracts. 

In  vour  is.sue  of  the  24th  inst..  Mr.  Kirk  adver.sely  criti- 
cises "  The  Scottish  Mode  for  the  Measurement  of  Electrical 
Works.  1918."  We  would  mention  that  we  have  scheduled, 
estimated,  and  made  out  our  accounts  practically  in  .accord- 
ance with  this  Mode  in  all  the  installations  we  have  carried  out 
during  the  last  .30  years  that  is.  before  the  syst<=m  was  intro- 
duced in  the  Scottish  Mode,  and  we  have  never  found  any 
difficulty  with   it  in  practice. 

I.owdon  Bros.  &  Co. 

Dnndec,  •Sorembcr  -lith.  1922-. 


The  problem  of  an  equitable  code  for  the  estimating  of  m- 
ternal  wiring  contracts  is  much  more  involved  than  appears 
on  its  surface,  and  the  President  of  the  Electrical  Contrac- 
tors' Association  of  Scotland  has  drawn  my  attention  tii_  the 
letter  in  your  issue  of  November  24th.  by  Mr.  Alan  Kirk. 
who  states  a  case  which  might,  under  certain  circumstances, 
be  inequitable. 

Tlie  code  was  designed  to  be  applied  for  work  of  any 
voltage,  to  be  issued  by  nn  engineer  conversant  with  the 
principles  involved,  and  to  ensure  that  the  contractors  esti- 
mating would  all  be  tendering  for  the  same  amount  of  work, 
and  the  same  class  of  materials. 

The  classified  circuit  wiring  termed  "  wiring  to  pomts; 
lighting,  plug,  switch,  ^'cc."  also  includes  the  proportion 
of  leads  between  the  distributing  fuseboard  and  the  disti-ib-- 
tion  box,  from  which  the  lighting  point  in  question  is  served, 
and  if  the  number  of  lights  at  any  one  point  is  increased  it 
will  be  necessary  for  the  contractor  to  rearrange  the  lighting 
circuits  so  that  the  number  of  lights  thereon  shall  not  ex- 
ceed the  limit  mentioned  in  the  specification:  the  addi- 
tion of  one  light  could  conceivably  necessitate  runuins  an 
additional  pair  of  leads  between  the  disti-ibuting  fuseboard 
and  a  local  distribution  box.  involving  considerably  more 
expense  to  the  contractor  than  running  an  entirely  new  '• 
from  the  distribution  Ixix.  .\  case  in  point  would  be  in  ft 
'25volt  installation  where  the  number  of  standard  lamps  on 
anv  one  circuit  was  four,  and  this  circuit  had  been  til'ed  i'" 
before  the  additional  light  suggested  by  Mr.  Kirk  had  been 
ordered. 

The  writer's  citation  of  the  addition  of  one  h,ght  to  a 
three-light  point  is  obviously  an  intention  to  quote  an  ex- 
treme <'ase.  In  most  installations  the  proportion  of  three- 
light  points,  compared  with  one  light,  is  extremely  .small, 
and  the  addition,  therefore,  should  be  a  comparison  of  four 
lights  to  one  light,  and  it  must  be  (juite  clear  >hat  a  con- 
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tractor  is  entitled   to  twice  as  much  for  wiring  a   four-light 
point  as  for  one  light. 

Mav  I  remind  Mr.  Alan  Kirk  that  it  costs  Is.  to  send  5  lb. 
weight  by  parcels  post,  but  only  9d.  if  his  package  is  a 
fraction  of  an  ounce   under  that  weight. 

Basil  .\.  I'ilkinj^ton. 

Edinburgh.  Soi-ember  27Hi,  192-2. 


Salesmanship. 

There  is  a  great  deal  in  your  columns  in  the  Electrical 
Review  this  week  on  the  matter  of  Salesmanship,  with  which 
I  find  myself  in  agreement.  May  I  suggest  that  salesman- 
ship is  hist  a  psychological  question  :  .\  man  uiu.st  have  the 
gifts  and  intuition  of  a  seller  and  must  receive  the  support 
and  encouragement  of  the  management.  If  after  a  few- 
months  he  has  it  borne  in  on  him  that  he  ought  to  have  done 
a  lot  more  business,  and  that  the  question  is  w-hy  the  deuce 
he  has  not  done  so,  he  loses  somewhat  in  efficiency.  ITiere 
is  another  attitude  of  mind  very  often  noticed  in  "  I'hti 
Management  "—that  is,  that  any  good  contracts  were  bound 
to  come  to  that  particular  company  on  account  of  the  trans- 
cendent virtues  of  the  management  and  the  extraordinary 
excellence  of  its  manufacture;  that  also  takes  off  a  litn 
more  from  the  salesman's  efficiency.  Another  temptation 
that  "The  Management"  frequently  succumbs  to  is  that  of 
butting  in  at  the  last  moment  and  signing  the  contract  with 
some  slight  modification,  and  then  saying  that  "  we  did  it. 
of  course,  from  this  office."  That  also  does  not  add  to  the 
efficiency  of  the  salesman.  It  should  be  borne  in  mind  that 
the  good  salesman  is  a  highly  tempered— but  withal  a  very 
sensitive— instrument  of  commerce.  It  is  no  use  blunting 
your  own  tools  and  expecting  work  of  precision.  The 
management,  if  it  is  fit  to  appoint  a  salesman,  should  be 
taught  that  selling  is  a  gift  of  certain  temperaments— we. 
of  course,  take  for  granted  a  gix>d  sound  technical  trainmg 
and  experience  of  affairs.  The  salesman  should  not  be  taken 
to  be  the  "  outsider  "  mentally,  because  he  is  outside  physi- 
callv.  Though  I.  myself,  have  had  very  happy  experience 
as  a  district  engineer,  I  cannot  help  thinking  that  in  very 
manv  cases  the  management  should  have  quoted  to  it : 
"  Physician,  heal  thyself."  That  is  a  quotation  which 
would  lead  to  business— repeat  business,  which  is  what 
"  Management  "  cannot  always  get  and  will  very  seldom  get 
if  the  salesman  is  dwarfed  in  importance  to  an  accident  of 
commercial  procedure. 

D.  P. 
London,    November   I'th,    1922. 


The  E.D.A.  is  to  be  congratulated  on  securing  the  services 
of  Mr.  Wallace  .-^ttwood  to  give  his  all-too-short  series  of  lec- 
tures on  salesmanship.  I  am  sure  that  all  of  us  left  Caxton 
Hall  last  Friday  imbued  with  a  new  kind  of  enthusiasm,  i.f., 
to  give  better  service. 

His  clear  definition  of  the  fundamental  points  of  sales- 
manship must  surely  have  shown  how  obvious  are  our  defects. 

This  type  of  lecture  is  bound  to  do  an  immense  amount  of 
good  to"  those  who  make  a  special  point  of  attending  the 
E.D.A.   conferences. 

W.  L.  Wernham. 

London,  November  •30(/^,  1932. 


Dielectric  Loss  in  Cables. 

Referring  to  the  historical  note  on  the  above  subject  in 
your  issue  of  November  17th,  I  am  now  able,  through  tho 
courtesy  of  Mr.  James  Swinburne,  to  give  you  the  reference 
to  his  mention  of  the  subject  in  connection  with  the  firsi 
Deptford  11,000-V  paper-insulated  main.  It  is  to  be  found 
in  his  paper  on  "  Alternate  Current  Conden-sers  "  which  was 
read  before  the  Physical  Society  on  December  12th,  1890. 
and  published  in  the  Philosophical  Magazine  for  February, 
1891. 

B.  Welbourn. 

Prescot,  Lanes., 

Nnvember  27th,   1922. 


Steam  Condensing  Plant. 

In  reply  to  Mr.  Velut's  letter,  we  w-ould  first  like  to  say  that 
we  do  not  wish  to  bring  into  this  correspondence  any  personal 
observations  such  as  those  made  by  Mr.  Vchit,  and  we  will 
therefore  aHsurne  tliat  his  experience  is  all  that  he  afTirms. 

The  matter  under  discus.sion  is  the  efficiency  of  the  Delas 
ejector,  and  we  will  confine  ourselves  to  this  question. 

We  note  the  Btatcment  that  the  reduction  in  steam  con- 
sumption of  from  20  per  cent,  to  25  per  cent,  is  based  on  the 
results  of  tests  taken  bv  an  eminent  and  independent  engi- 
neer in  this  country.  Why  docs  not  Mr.  Velut  publLsh  these 
tests?  To  do  so  would  inspire  confidence.  We  simply  desire 
to  have  the  statement  confirmf>d,  and  so  far  we  have  not  been 
referred  to  any  condensing  pinnt  in  this  country  in  reply  to 
the  request  contained  in  our  previous  letter.  In  this  direction 
we  are  surprised  to  bear  Mr.  Velut  state  that  no  comparative 
result  could  be  obtained.    Surely  the  most  valuable  test  of 


apparatus  is  always  its  performance  under  operating  condi- 
tions, and  any  saving  which  is  real  should  be  obtained  under 
such  circumstances.  Presumably  the  condensers  to  which  the 
Delas  ejectors  are  fitt^-d  are  of  good  modern  design,  and  it  is 
not  difficult  to  make  a  plant  reasonably  air  tight  and  clean 
for  testing  purposes. 

We  would  ask  Mr.  Velut  to  reply  and  state  definitely 
whether  he  will  undertake  to  supply  us  as  customers  with  a 
Delas  air  ejector  which  he  will  guarantee  to  operate  with  from 
20  per  cent,  to  25  per  cent,  less  steam  than  any  other  ejector. 
We  alre;idy  have  information  regarding  Delas  ejectors  tested 
in  Prance  and  in  the  I'nited  States,  but  as  we  can  find  no  im- 
provement upon  the  performance  of  other  ejectors,  we  are 
anxious  to  have  tests  of  the  Delas  ejector  as  manufactured  in 
this  country  with  regard  to  which  the  statement  has  been 
made. 

Mr.  Velut  admits  that  a  water  jacket  was  not  first  disclosed 
by  Delas,  and  therefore  no  further  remarks  on  this  point  are 


necessarv. 


London.    N.u-rinhcr  25<h,  1922. 


H.  Fothergill  &  Co. 


Literature  on  "  Other  Uses." 

I  have  long  been  hesitating  over  the  question  of  installing 
electrical  apparatus  for  other  purposes  than  lighting  and 
have  followed  the  E.D.A.  discussions  with  more  than  pass- 
ing interest.  ' 

My  indecision  was  brought  to  a  head  on  Fi-iday  morning 
by  the  arrival  of  the  sweep,  followed  later  in  the  day  by 
high  words  in  feminine  voices  proceeding  from  the  kitchen. 

In   the   afternoon   I  hurried  to  the   showroom  of  Ltd. 

(across  the  road)  eager  to  be  persuaded.  I  opened  the  pro- 
ceedings by  inquiring  if  they  had  any  literature  on  the  subject 
of  heating  and  cooking.     They  had  not. 

And  that  closed  the  proceedings.  The  door  fell  softly 
behind  me  and  I  walked  slowly  away  a  disappointed  and 
disheartened  man. 

E.  C.  R. 

London,   November  llih,  1922. 

[If  our  correspondent  had  applied  to  a  firm  specialising  in 
electric  heating  and  cooking,  or  to  the  Temple  of  Publicity 
itself — the  Electrical  Development  Association — he  would 
have  received  all  the  literature  he  wanted,  and  more  also.— 
Eds.  Elec.  Rev.] 

Shift  Engineers'  Salaries. 

I  wonder  if  you  could  allow  me  a  small  space  in  your^ 
columns  in  which  to  say  how  glad  I  am  to  see  shift  engi-/ 
neers   are  speaking  out. 

Many  others,  like  myself,  have  carried  on,  hoping  that 
something  would  be  done  through  the  recognised  channels, 
but  promises  are  not  always  kept,  and  such  "  little  "  things 
cause  amusement  when  mentioned  now-.  The  fact  of  being 
at  the  "base"  is  honour  enough  perhaps!  but  if  the  base 
of  a  ladder  slips  the  man  at  the  top  has  the  longest  droll. 

Perhaps  if  this  is  realised  in  time  something  may  yet 
be  done. 

One  of  Four. 

November  27th,   1922. 


I  am  in  full  accord  with  the  letter  written  by  "  Indus- 
trial "  in  the  current  issue  of  your  valuable  paper,  although 
only  a  charge  engineer  myself,  and  would  like  to  say  that  1 
obtained  considerable  increases  under  the  20  per  cent.,  plus 
i'90,  award  and  also  under  the  salaries  schedule.  These  in- 
creases were  entirely  due  to  the  activities  of  the  E.P.E..\.. 
and  unless  I  am  the  only  charge  engineer  in  the  kingdom  it 
is  only  reasonable  to  expect  that  all  other  charge  engineers 
benefited  to  a  .similar  extent;  at  any  rate,  I  am  personally 
acquainted  with  a  great  number  who  did.  Apart  from  this 
I  trust  that  we  do  not  intend  to  remain  charge  engineers 
all  our  lives,  even  if  berths  off  shift-w-ork  seem  as  remote  as 
Heaven,  and  probably  some  time  licfore  we  reach  that  haven 
of  bliss  we  shall  obtain  positions  higher  than  Grade  8,  and 
then  we  may  not  feel  quite  so  sorry  for  ourselves  as  we  are 
at  pre.sent. 

As  an  hon.  official  of  the  E.P.E.A.  for  a  number  of  years, 
I  should  like  to  point  out  to  the  grumblers  of  Grade  8  that 
if  they  would  attend  their  section  meetings  regularly,  they 
would  see,  probably  much  to  their  astonishment,  that  the 
E.P.E.A.  has  done  something  for  them  and  will  continue  to 
do  so.  With  regard  to  the  plaint  of  "  Midland  Counties, 
that  no  amendments  have  been  put  forward  to  improve  ihe 
grading  of  charge  engineers,  I  recommend  him  to  question 
the  chairman  of  his  next  section  meeting  and  he  may  bear 
of  something  to  his  advantage,  and  I  should  like  to  point 
out  that  these  meetings  are  the  proper  places  to  air  one's 
grievances. 

Members  should  read  the  Journal,  and  if  they  must  grouse 
on  pa|>er  let  it  be  in  the  paper  that  is  run  for  their  benefit, 
and  not  take  up  valuable  space  in  the  columns  of  the  Elec- 
trical Review,  which  could  be  used  to  far  greater  advantage 
by  matters  of  more  importance  and  general  interest. 

P.  G.  H. 

Novem-her  21th,  1922. 
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Electrical  Trading  Relations. 

I  was  glad  to  sec  Mr.  II.  F.  Simon's  letter  iu  vour  last 
issue.  In  connection  with  it  I  would  like  to  refer  to  one  of 
the  diagrams  which  Mr.  Wallace  Attwood  showed  at  his  first 
E.D.A.  lecture  on  "  Salesmanship. "  This  diagram  was 
presented   thus:  — 

Manufacturer.    Wholesaler,    Retailer. 

C     O     N     S     U     M     E-  R. 

My  letter  in  your  jubilee  number  suggested  that  the  flow 
of  business  ia  the  electrical  trade  should  proceed  from  the 
manufacturer  through  the  wholesaler  and  the  retailer  to  the 
buyer,  so  that  Mr.  Wallace  Attwood's  diagram,  instead  of 
presenting  the  units  in  parallel,  should  present  them  in 
series,  thus  :  — 

Manufacturer. 

Wholesaler. 


CONSUMER. 

There  is  a  vast  difference  between  these  two  methods,  and 
the  electrical  trade  will  proceed  on  more  successful  hjies 
when  series,  and  not  parallel,  working  of  its  chief  sections  is 
achieved. 

W.    E.   Warrilow, 
Lionel   Robinson   &  Co. 
London,    Noverr.'ber   28^/^.    1922. 


I  agree  with  the  views  expressed  by  Mr.  W.  E.  Warrilow 
and  Mr.  H.  P.  Simon  regarding  the  necessity  for  the  fullest 
co-operation  between  supply  authorities,  manufacturers, 
wholesalers,  and  retailers.  It  is  apparent  that  salesmanship 
has  been  somewhat  neglected  by  the  electrical  industry  m 
the  past,  and  I  am  pleased  to  find  the  interest  aroused  by  the 
E.D.A.  conferences  and  the  articles  in  the  Electrical  Ee- 

VIEW. 

Co-operation  between  Hhe  various  interests  involved  is  very 
necessary,  and  at  the  present  time  is  increasingly  apparent 
through  various  joint  meetings  and  infomial  chats  whic.lT 
are  taking  place.  The  E.D.A.  is  devoting  a  great  deal  of 
time  to  this  matter  with,  I  consider,  some  degree  of  success. 

I  do  not  think  that  Mr.  Simon  is  correct  when  he  states 
that  the  manufacturers  are  best  qualified  to  sell  "  cookmg, 
water-heating,  and  other  specialised  appliances."  The  manu- 
facturer, on  the  one  hand,  sells  only  goods  of  his  own  manu- 
facture, which  may  be  the  best  in  certain  qircumstances, 
but  not  in  all.  The  retailer,  on  the  other  hand,  is  in  touch 
with  all  makers  of  apparatus,  and  can  sell  the  most  suitable 
make  for  the  particular  conditions,  thus  giving  better  service 
to  the  user. 

I  am  aware  that  some  contractors  do  not  ti-y  to  sell  lelec- 
tricity  as  they  might,  but  firmly  believe  that  if  manufao- 
turers  and  supply  authorities  would  assist  by  wise  publicity, 
and  leave  the  actual  selling  to  the  contractors,  the  whole  of 
the  sales  to  users  would  be  made  by  the  contractors  (re- 
tailers) at  less  expense  than  if  the  manufacturers  dealt 
direct  with  the  usere. 

I  do  not  believe  that  methods  of  inter-trading  can  be  dis- 
cussed in  E.D.A.  open  meetings  with  any  good  (result,  as 
much  mud-slinging  would  probably  take  place,  and  some  of 
the  mud  would  stick  and  cause  bad  feeUng.  These  matters 
require  most  deliberate  thought,  and  can  best  be  handled  by 
small  joint  committees  which  could,  I  think,  formulate  a 
policy  which  would  be   acceptable  to   all  parties. 

I  trust  the  Sales  Conferences  and  discussions  which  are 
taking  place  will  open  the  eyes  of  all  in  the  industry  to  the 
importance  of  selling  "  the  idea  of  electricity,"  and  thus 
increase  the  demand  for  apparatus  of  all  kinds, 

W.  Cross,  M.I.E.E. 

Newcastle-on-Tyne,    November   Q,7th,    1922. 


I  fear  that  your  readers  will  infer  from  Mr.  Simon's  re- 
marks in  your  last  issue  that  gq-s  for  heating  is  always 
cheaper  than  electricity.  Mr.  Simon  in  his  letter-  says : 
"  First,  and  most  important,  the  neces.sity  of  supplying  elec- 
tric power  at  a  figure  competitive  with  gas."  Possibly  your 
contributor  had  domestic  heating  in  mind,  for  his  statement 
certainly  does  not  hold  good  ae  far  as  industrial  production  is 
concerned. 

Numbers  of  British  and  foreign  manufacturers  are  harden- 
ing in  Wild-Barfield  electric  furnaces  articles  ranging  from 
sewing  needles  to  the  gear  wheels  of  motor  cars  at  a  cost  of 
o4s.  per  ton.  This  is  always  our  cost  of  production  for 
hardening  steel  articles  with  power  at  Id.  jxn-  kW.  In  one 
of  the  largest  indu.strial  centres  in  this  country  these  furnaces 
are  effecting  a  saving  over  gas  of  40  per  cent.  We  (have  not 
.vet-  one  instance  where  town  gas  is  cheaijer  than  electricity 
so  far  as  furnaces  arc  concerned. 

Automatic  and  Electric  Furnaces,  Ltd., 

E.   P.   Baefield, 
London,    November  98tft,  1992.  Managing  Director. 


Staodard  .Brush  Holders.. 

Our  attention  has  been  drawn  to  a  letter  in  your  "  Corre- 
spondence "  column's  on'  tiie  above  Subject  which,  perhaps, 
calls  for  some  comuient  from  ourselves,  although  a  modest 
and  silent  one  has  already  been  made  in  reply  to  the  claims 
made  by  the  Standard  Brush  Holder  Co.,  by  our  page  advert, 
in  your  issue  of  October  Cth,  wherein  we  illustrated  our 
standard  brush  holder,  and  we  had  intended  to  leave  it  to 
your  readers  to  judge  of  the  added  value,  if  any,  the  S.B.H. 
Co.'s  pattern  may  have,  seeing  that,  in  principle,  it  10 
clearly  nothing  less  than  a  copy  of  our  own  standard,  slightly 
altered  in  detail,  and  to  our  minds  not  so  efficient,  as  essen- 
tially the  fixed  position  on  the  bar  is  not  universal  for  radial 
adjustment,  as  is  the  Flather  type. 

We  learn  that  this  new  holder  is  claimed  to  be  the  result 
of  a  collaboration  of  the  leading  motor  manufacturers.  This 
must  be  intended  to  read  "  some  of  tljem,"  for  we  ourselves 
were  not  consulted,   which  is  perhaps  rather  significant. 

As  you,  Sirs,  and  most  of  your  readers  are  aware,  we  have 
been  manufacturing  dynamos  and  motors  lor  the  past  thirty 
years,  and  during  that  time  we  have  been  flattered  many 
times  that  so  many  of  our  details  .are  being  copied  by  our 
friendly  competitors,  to  which  we  have  raised  no  objection, 
nor  will  we  do  so.  as  it  is  not  our  policy  lij  be  rushing  to 
the  Patent  Office  repeatedly,  but  rather  that  if  we  have  any- 
thing good  all  may  share  in   it. 

Nevertheless,  it  seems  rather  stupid  that  others  should 
patent  such  designs,  as  obviously  they  are  wasting  money 
and  giving  a  very  wrong  impression. 

Flather  &  Co.,  Ltd., 

C.  .Maroerison-. 

London  Manager. 
London,  November  1th,   1922. 


Applications  to  Box  Numbers. 

I  have  been  a  reader  of  your  paper  this  last  sixteen  .  years, 
and  during  that  time  I  have  answered  dozens  of  applications 
under  the  heading  of  "  Situations  Vacant,"  to  box  numbers, 
but  have  only  received  about  three  answers  to  these  apph- 
cations. 

Being  a  practical  engineer  I  am  possibly  not  an  adept  at 
brilliant  composition,  &c.,  so  that  I  could  relate  my  ex- 
periences and  talents  in  glowing  fancy  language,  and  unfold 
all  my  private  concerns.  I  have  certainly  gone  so  far  as  to 
ask  my  friends  who  are  considered  smart  in  correspondence 
to  give  me  an  impressive  epistle. 

It  is  a  firm  conviction  with  me  that  the  people  or  firms 
who  have  these  advertisements  inserted  can  be  divided  into 
two  sections,  and  possibly  an  assorted  third,  viz  :  the  genuine 
advertiser;  and,  secondly,  the  inquisitive  employer  who  does 
not  actually  require  a  person  for  the  post  advertised,  but  is 
simply  testing  how  many  men  there  are  in  the  unemployment 
market,  and  also  the  minimum  salary  such  men  are  asking. 

I  think  it  only  fair  that  the  firm  requiring  a  man  should 
append  its  name  and  address  to  the  advertisement,  seeing 
that  the  particulars  generally  required  are  of  a  personal  or 
private  nature,  and  not  information  to  be  thrown  about  at 
random. 

I  know  of  a  case  of  a  firm  advertising  for  a  man  to  fill  » 
certain  position,  and  amongst  the  applications  received  wae 
one  from  one  of  its  own  empToyds.  No  doubt  you  can 
imagine   the  consequences. 

Now,  coming  to  the  point,  I  suggest  that  all  would-be 
applicants  for  situations  vacant  should  refrain  from  answer- 
ing the  box  numbers,  and  wait  until  the  employer  realises 
that  to  get  the  man  he  requires  he  must  cease  advertising 
under  box  numbers,  and  come  into  the  open  and  inform  the 
applicants  who  he  is  by  placing  the  name  of  the  firm  at  the 
end  of  the  advertisement;  then  I  am  sure  he  will  get  the 
fullest  details  possible  given  to  him  in  confidence,  and  It 
would   give   the   applicant   much   more   encouragement. 

I  remember,  some  little  time  ago,  correspondence  appear- 
ing in  your  paper  with  regard  to  the  giving  of  the  intima- 
tion of  the  post  being  filled,  but  even  this  has  not  l)een 
made  use  of  as  it  should  be,  a  great  number  of  firms  not 
having  the  courtesy  to  put  the  minds  of  their  applicants  at 
re.st  by  informing  them  that  they  are  unsuccessful. 

It  is  a  common-sense  conclusion  that  if  a  firm  genuinely 
requires  a  man  it  will  certainly  pay  postage  to  inform  the 
successful  candidate,  but  it  is  tlie  least  it  can  do  to  inform 
the  unfortunate  ones  by  inserting  a  notice  that  the  post  has 
been  filled. 

Practical  Engineer. 

[We  sympathise  with  our  coiTespoiident  in  his  unfortunate 
experience.  The  u.<ie  of  box  numbers,  however,  is  not  likely 
to  bo  abandoned  by  advertisers.  Our  Advertisement  De- 
l>artraent  endeavours  to  mitigate  i'ts  disadvantages  by  with- 
holding repli(.*s  (when  so  ilistructcd)  in  accordance  with  th« 
notice  printed  at  the  head  of  "Situations  Vacant,"  arid  by 
inserting  notices  of  appointments  being  filled,  free  of  charge. 
Useful  advice  on  drawiug-up  applications  for  employment 
was  given  in  our  issue  of  June  16th,  1922,  p.  S67.- — Eds,  "EiisCi 
Rev.] 
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PARLIAMENTARY     NOTES. 


(Bv  Oi  K  Parliamentary  Reportf.k.) 


Trade  Facilitiex  Act  Guaraniees. — Uu  Novt-iuber  'iTtb,  Mr. 
Baldwin,  the  Chancellor  of  the  Exchequer,  informed  Mr. 
Briggs  that,  among  others,  the  Government  h;ul  agreed  to  give 
guarantees  under  the  Trade  Facilities  Act  to  the  London 
Elec-tric  Supplv  Corporation  (£650.0a>).  to  the  Oxford  Electric 
Co  Ltd.  (£i5.tllK:».  to  Harland  *  Wolff.  Ltd.  (£9.5,000).  to 
theKassala  Railway  Co..  Ltd.  (il.SOO.OOO).  to  the  Tata  Power 
Co  (£850,000).  and  to  the  South-Eastern  and  Chatham  Rail- 
way (je5,500,a)0). 

Telephones  in  Rural  .4reas.— On  November  SSth,  Mr.  Millar 
asked  the  Postmaster-General  whether  he  was  prepared  to  in- 
stitute an  inquiry  into  the  question  of  providing  a  wide  exten- 
sion of  the  telephone  system  in  rural  areas  at  reasonable  rates 
to  meet  the  requirements  of  the  agricultural  and  other  rural 
industries.  Mr.  N.  Chamberlain  replied:  In  view  of  the  very 
lavonrable  terms  on  which  new  exchanges  are  now  opened  in 
rural  areas,  the  very  low  tariff  tor  rural  party  lines,  and  the 
rapid  growth  in  the' number  of  rural  call  offices  and  telephone 


■subscribers,  I  do  not  consider  that  tbere  is  any  case  for  an 
inquiry  at  present. 

Kepiying  to  Mr.  Foot,  Mr.  N.  Chamberlain  said:  Since  May 
last  about  'AM  new  exchanges  in  rural  areas  have  been  autho- 
rised. In  the  same  period  431  call  offices  have  been  opened  at 
provincial  post  offices,  chiefly  in  rural  districts,  and  about  200 
more  have  been  authori.'jed  and  are  awaiting  completion.  The 
number  of  rural  party  line  telephones  in  use  has  increased  by 
1.850  since  May  1st. 

Lontloii  Telephone  Exchanges. — On  November  28th,  Sir 
Harry  Brittain  asked  the  Postmaster-General  whether  his 
attention  had  been  called  to  the  varying  degrees  of  efficiency  of 
the  various  London  telephone  exchanges;  and  whether  he  was 
able  to  .state  which  exchange,  in  the  opinion  of  the  depart- 
ment, was  worked  with  the  greatest  satisfaction  to  the  sub- 
scrilxTs  and  which  exchange  was  the  subject  of  the  greatest 
immber  of  complaints.  Mr.  N.  Chambeilaiu  saiu  that  statistics 
which  gave  some  indication  of  the  comparative  efficiency  of 
the  various  [x)ndon  telephone  exchanges  were  periodically  pre- 
pared and  utilised  by  his  department,  but  in  view  of  the  many 
factors  involved,  including  differences  in  local  conditions,  he 
did  not  think  it  was  possible,  consistently  with  justice  ito 
the  staff  concerned,  to  publish  a  list  of  exchanges  in  order  of 
merit. 


BUSINESS    NOTES. 


Bankruptc>  Proceedings.— Wjlli am  Fuku,  residing  at  Swan 
Street  .\lvecuurch,  and  lately  trading  as  the  "  Redditch  Elec- 
trical Accessories  Company  •  at  Central  Chambers,  L  nicorn 
Hill  Redditch.— A  meeting  of  the  creditors  was  held  on 
ihursdav  last  week  at  the  office  of  the  Official  Receiver  in  Bir- 
inm'Thaiii  \  deticiencv  of  £189  was  disclosed,  and  che  lailure 
was  attributed  bv  debtor  to  bad  trade.  He  was  formerly, 
until  1917,  an  electrical  engineer  at  the  General  Post  Othce, 
Birmingham.  Then  he  commenced  business  at  Alvechurch  in 
partnership  with  a  Mr.  J.  W.Falkner,  who  died  in  November, 
l917.  In  l:ebruarv,  1918.  the  debtor  was  joined  m  partnership 
by  a  Mr.  Larner,  and  the  business  was  removed  to  Kedditc-h. 
hy  reason  of  disagreements,  the  partnership  was  not  a  suc- 
ce"ss,  and  it  was  Uis.solved  in  19'20.  the  debtor  retaining  the 
assets  and  taking  over  the  liabilities.  There  was  a  further 
partnership  with  a  Mr.  .udlward.  and  although  this  was  not 
dissolved,  this  partner  obtained  a  situation  and  took  no  active 
part  in  the  business,  which  later  became  very  depressed.  The 
Official  Receiver  is  the  trustee. 

Ge<ikc;k  William  Humphry,  24.  Broad  Quay,  Bristol,  trad- 
ing as  the  Humphry  Electrical  (_o.,  electrical  engineer.— "1  he 
j)ublic  examination  of  this  debtor  was  held  on  November  17th 
at  the  Guildhall.  Bristol.  The  ranking  habilities  were 
returned  at  £4(')7.  and  there  was  a  deficiency  of  £156.  Debtor 
liad  traded  at  different  places  in  Bristol  since  1917.  Two  years 
ago  he  was  appointed  a  director  and  engineer  of  an  electrical 
companv,  but  later  he  withdrew.  He  now  had  a  claim  ot 
£234  again.st  the  company  for  commission.  The  examination 
was  adjourned. 

W.  C.  Ellis,  electrician,  Applegate  Street,  Leicester.— Ap- 
plication for  discharge  will  be  heard  on  Decemlier  20th  at  tlic 
Castle.  Jjeicesiter. 

(L  Hill  and  E.  Cowi.ky  (G.  Hill  &  Co.),  electrical  engineers, 
22  Chantrv  ].ane.  Great  GriuLsby.— La.st  day  for  proofs  tor 
dividend.  December  9th.  Trustee:  Mr.  .1.  F.  Wintringham, 
St.  Marv's  Chambers.  Great  Grimsby. 

Fka.ncis  Leopold  Peuki.\,  electrical  engineer,  residing  at  and 
canying  on  busine.ss  at  57,  Wellingborough  Road,  Northamp- 
ton, and  also  carrving  on  business  at  5,  College  Street,  North- 
ampton.—The  statement  of  affairs  in  this  bankruptcy  shous 
gross  liabilities  of  £2,885.  of  which  £2,740  is  estimated  tii 
rank  against  the  estate.  The  assets  are  estimated  to  pnjduce 
£011.  and  the  deficiency  is  shown  as  £2,120.  The  debtor  attri- 
butes his  failure  to  the  slump  in  trade,  to  bad  debts £2;)8.  loss 
..n  contracts,  £:HO«l,  loss  on  .sale  of  motor-car.  £100,  and  to  com- 
petition. The  deficiency  account  includes  £385,  estimated 
liepreciatiou  of  stock-in-trade.  The  Official  Receiver  (Mr.  .1. 
Osborne  Morris)  in  his  observations,  states  that  the  debtor, 
•  now  aged  'Si.  was  apprenticed  ;o  his  father,  who  was  an 
flectricul  engineer.  His  father  died  13  years  ago.  and  the 
bu.sine.ss  was  continueil  by  the  debtor's  mother,  for  whom  he 
worked  for  three  years,  when  he  commenced  business  on  his 
own  account  in  a  small  way  at  15.  Kingswell  f.'freet,  Northamp- 
ton. He  had  no  free  capital,  but  borrowed  £.50  from  relatives. 
The  busine.^s  proved  a  success,  and  in  1915  he  removed  it  to 
.").  College  Street,  Northampton,  a  lock-up  shop.  The  business 
continued  to  prosp<T.  and  debtor  undertook  a  number  of  con- 
tracts. By  way  of  extending  the  bu.siness  he  Ixnrowed  £200 
from  relatives,  and  that  amount  is  still  owing.  .About  two 
vears  ago  the  decline  in  business  generally  affected  him.  and 
about  that  time  he  lost  Iwtween  £'1.50  and  £200  on  contracts. 
and  also  sustained  losses  on  book  debts.  Further,  when  the 
slump  began,  he  found  that  lie  had  considerably  over-boiight, 
and  consequently  the  value  of  his  stock  was  great  depreciated 
by  the  heavy  fall  in  prices.  Difficulty  in  meeting  accounts 
followed,  anil,  later,  recour.se  was  had  to  registered  inoney- 
lendpr.i".  borrowing  from  one  to  pay  another.  One  outstandiiig 
iniitract.  which  is  being  completed,  is  expected  to  brine  in 
i'175.      Tlie  statement    of  atTairs   discloses    unsecured  debts: 


£448  borrowed  from  rvgisted  inoiioy-lcuders,  £114  borrowed 
from  friends  and  relatives.  £23  personal  expenses,  and  £1,^564 
for  trade  goods,  trade  expenses,  and  law  costs.  The  fi'lly- 
.secured  creditor,  a  banking  company,  holds  two  life  polici<,s 
on  security  for  an  overdralt. 

F.  C.  Jinks  and  S.  .1.  Watson  (Vulco  Magneto  (Jo.),  11,  Long 
Xcre.  W.C. — Order  made  October  31st.  bankrupts'  discharge 
suspended  for  three  months. 

\n'.  Camp  (W.  Camp  it  Co.),  electrical  engineer,  Carr  Lane, 
Slaithwaite,  Hudderstield.--Tru.stee,  Mr.  W.Durrance,  Official 
lieceiver,  12,  Duke  Street,  Bradford,  relea.sed  November  22nd. 

T.  Rawsthorne,  electrical  engineer.  fi7B,  Paradise  Street. 
West  Bromwich. — Trustee.Mr.  E.  E.Deane,  Official  Receiver, 
191.  Coiporation  Street.  Birmingham,  released  November  22nd. 

Company  Liquidations. — Modern  Electrical  Supply  Co., 
Ltii.,  Whitecross  Place.  London,  E.C. — -\  largely-attended 
meeting  of  the  creditors  of  the  above  was  held  on  November 
22nd  at  the  offices  of  Messrs.  Gray,  Stainforth  &  Co.,  C.A., 
31.  Ijombard  Street.  London,  E.C.  Mr.  Rodway  Stephens, 
the  liquidator  of  the  company,  submitted  a  statement  of 
affairs  which  disclosed  ranking  liabilities  of  £4.0.54.  all  of 
which  were  due  to  trade  creditors.  The  assets  were  estimated 
to  realise  £5.214,  from  which  had  to  be  deducted  £148  for 
preferential  claims  and  £5,049  due  on  debentures.  The  net 
assets,  therefore,  totalled  £20,  or  a  deficiency,  so  far  as  the 
c-reditors  were  concerned,  of  £'4,028.  Tlie  assets  were  as  fol- 
lows : — Cash  in  hand,  £5:  cash  at  bank,  £158;  book  debts. 
£2,460,  estimated  to  produce  £2,000;  stock-in-trade,  £'3,717, 
valued  at  £3,00();    furniture  and  fittings,   £50. 

The  liquidator  stated  that  the  company  was  registered  on 
.\ugust  15th,  1921.  with  a  nominal  capital  of  £l,5uO  to  carry 
on  the  business  of  electrical  engineers  and  dealers  in  electrical 
gocxls.  Of  the  capital.  £430  was  issued  as  fully  paid  to  Mr. 
G.  S.  Stone  and  Mr.  G.  A.  Davenport,  while  Mr.  .\.  T.  Whittle 
took  up  shares  to  the  value  of  £5CX)  fCr  cash.  Subsequently 
it  was  found  that  the  capital  of  the  company  was  insutiicient, 
and  in  November,  1921,  it  was  increa.sed  by  the  issue  of  200 
preference  shares  of  £10  each.  All  those  .shares  were  taken 
up  by  Mr.  .\.  T.  Whittle,  and  paid  for  in  ca.sh.  Later,  further 
capit.il  was  required,  and  Mr.  Whittle  advanced  £o,0fi0  on 
the  security  of  debentures.  The  debentures  were  issued  on 
.March  9th  last,  at  which  date  Mr.  Whittle  had  lent  £4,000, 
and  he  sub.sequently  lent  a  further  £1,000.  The  accounts  for 
the  year  to  .luly  31st  last  showed  a  loss  of  £3.180.  That  loss 
was  attributed  principally  to  the  low  rate  of  gross  profit  which 
was  e:irncd.  During  recent  months  the  company  had  been 
pressed  by  creditors,  and  unsuccessful  attempts  were  made 
to  enter  into  an  agreement  with  them.  The  debenture-holder 
had  appointed  a  receiver.  The  latter  was  of  the  opinion  that 
the  stock  would  only  reali.se  £2,.51I0.  That  meant  that  the 
assets  would  be  insufficient  to  fully  meet  the  claim  of  the 
debenture-holder,  and  there  would  be  nothing  whatever  for 
the  uii.secured  creditors.  The  failure  of  the  company  was 
.•ittributed  to  the  fall  in  the  value  of  the  stock,  the  very  small 
margin  of  profit  obtainable,  owing  to  the  fact  that  consumers 
could  obtain  identical  terms  from  manufacturers,  with  the 
result  that  the  company  had  to  deal  with  .small  firms  and 
run  the  risk  of  bad  debts.  The  company  had  also  suffered  by 
the  heavy  purchase  of  wirele.ss  sets,  which,  owing  to  the  delays 
in  the  broadcasting  scheme,  there  w.is  very  little  demand  for. 
Ilie  stock  included  wireless  sets  and  accessories  to  the  value 
of  £l.(Ki0.  The  turnover  of  the  business  during  the- year  to 
.lulv  31st,  1922,  was  only  £15,0(K). 

The  repres<!ntative  of  Messrs.  Watsham  iV  Co.  asked  the 
liquidat(jr  if  he  had  in  any  way  investigated  the  [wsition 
between  the  company  and  the  Kent  Coast  Electrical  Co.  at 
Broadfitairs. 

The  liquidator  said  he  understood  that  the  Kent  Coast  Co 
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was  a  private  venture  of  Mr.  A.  T.  Whittle's,  and  dealt  in 
electrical  goods.  He  believed  that  Mr.  Wiiittle  obtained  his 
supplies  Irom   the    Modern  electrical  Co. 

Messrs.  VVatslumis  representative  complained  that  on 
November  4th  the  Modern  (Jo.  telephoned  and  demanded  that 
goods  should  he  sent  at  once. 

'iVo  or  three  otlier  creditors  also  stated  that  goods  were 
obtained  from  them  at  recent  dates,  and  one  creditor  said 
he  supplied  goods  at  a  date  when  tlie  company  had  issued  a 
notice  calling  the  shareholders  together  lor  tue  purpose  ot 
passing  the  resolution  lor  liquidation. 

The  chairman  stated  that  up  to  the  date  of  the  liquidation 
negotiations  were  in  progress  by  which  it  was  hoped  a  com- 
promise would  be  effected  with  the  creditors,  'ihe  meeting 
lor  voluntary  liquidation  was  called  as  a  provisional  measure, 
lie  went  on  to  state  that  the  balance-sheet  last  July  showed 
assets  of  £6,800,  against  debentures  of  iJo.UOO,  and  trade 
creditors'  claims  of  £1,900.  .Vt  that  date  the  company 
appeared  to  be  about  £100  on  the  wrong  side. 

Mr.  P.  Houstoun,  of  Messrs.  Corheld  &  Cripwell,  pointed 
out  that  since  July  31st  the  indebtedness  to  the  trade  had 
increased  from  £l,t»OU  to  over  £4,U0U.  As  late  as  October  20th 
the  position  of  the  company  was  known  to  the  directors,  and 
yet  on  November  1st  it  received  £88  worth  of  goods  from  one 
of  his  clients,  and  £'AIO  worth  of  goods  from  another  firm 
which  he  represented.  Such  a  proceeding,  he  declared,  called 
for  a  great  deal  of  explanation. 

Mr.  A.  T.  Whittle  was  asked  by  a  creditor  whether  he  was 
aware  that  the  company  was  insolvent  on  September  13th 
last,  and  he  replied  that  he  did  not  wish  to  answer  the  ques- 
tion. He  was  not  proposing  to  make  any  oiler  to  the  creditors, 
and  pointed  out  that  he  had  lost  heavily  through  the  failure 
of  the  company. 

A  creditor  pointed  out  that  after  October  20th,  when  the 
resolution  for  voluntary  liquidation  was  issued,  the  wholesale 
houses  in  the  trade  were  being  pressed   to  deliver  goods. 

I'he  representative  of  the  Maxim  Lamp  Works  said  that  on 
October  16th  he  received  an  order  for  goods  to  the  value  of 
£600,  and  he  wanted  an  explanation  as  to  why  the  company 
received  goods  from  him  alter  that  date. 

A  suggestion  was  made  that  the  representative  of  Messrs. 
Corfield  &  Cripwell  should  be  appointed  as  liquidator  of  the 
company,  but  Mr.  Houstoun  said  he  could  not  agree  to  that 
course,  as  he  thought  it  was  a  case  for  compulsory  liquidation. 
It  did  not  appear  that  the  creditors  would  receive  anything, 
but  it  was  a  case  where  trading  of  such  a  description  should 
be  exposed.  In  such  cases,  if  they  allowed  a  respectable 
burial  to  take  place  under  voluntary  liquidation,  they  would 
be  asking  for  trouble,  and  within  a  few  months  they  would 
be  met  with  20  or  30  similar  cases. 

The  solicitor  to  the  liquidator  said  he  did  not  think  that  the 
creditors  could  pass  any  definite  resolution  other  than  one 
referring  to  the  voluntary  liquidation,  and  it  was  then  decided 
that  the  meeting  should  be  adjourned  for  ten  days. 

An  informal  meeting  of  the  creditors  was  subsequently  held 
under  the  presidency  of  Mr.  Houstoun,  when  the  represen- 
tative of  the  Maxim  Lamp  Works  declared  that  the  circum- 
stances of  the  case  seemed  to  be  so  unsavoury  that  he  thought 
the  fullest  investigation  was  necessary.  He  proposed  a  reso- 
lution expressing  the  opinion  that  it  was  desirable  that  the 
company  should  be  wound  up  compulsorily,  and  that  the 
general  body  of  creditors-  should  be  recommended  to  subscribe 
towards  the  costs  of  the  petition  to  an  extent  not  exceeding 
2J  per  cent,  of  the  amount  of   their  respective  claims. 

The   representative   of    Messr.=;.    Callender's    Cable    &   Con- 
.struction  Co.  seconded  the  motion,  which  was  carried  unani- 
mously, and  an  informal  committee  of  three  of  the  creditors 
was  also  apiwinted. 
The  principal  creditor.'^  are  :  — 


Associated  ElectriL 

Ltd. 
Autoinatie    Telephi 


•ading    Co 
Mlg.    Co 


General   Electric  Co.,    Lid. 

81    Geipel,   W.,    &   Co 

Henley'»   Telegraph  Works,   Ltd. 

C6  Langham   Electrical   Supplies  Co. 

Houston      Co.,  Maxim    Lamp    Works      

144    Mullard    Radio  Valve       

"1  Rose    Bros.    Electrical    Co. 

7-2    Russ,    J 

■ris  Ki    Smith,    J.    &    \V.    B 

Cn 212     Higgs    Bros 

Iffil      VVoottcn,  M.   A..  &  Co 

115     VVatsham    &    Co 

77  Wireless     Instrument     MIg.    Co. 


Belling    i   Co 

Bapstv,    S 

Catchpole  &  Morris 
Cable  Accessories  Co. 
Dawson,    W.,    &    Co. 

Dwyer,    P.    L 

Ever-Re.'idv    Co 

Falk,     Stadelmann     &    Co. 

"  Watt  "  Electrical  Co.,  Ltd.,  161,  Westminster  Bridge 
Road,  London,  S.E.I.— .-X  meeting  of  the  creditors  was  held  on 
November  23rd.  at  the  Institute  of  Chartered  Accountants, 
Moorgate  Street,  E.C.  The  chair  was  occupied  by  Mr.  H. 
Gardner,  of  Palraerston  House.  E.G..  who  had  been  appointed 
to  act  as  the  liquidator  in  the  voluntary  liquidation  of  the 
compaiiv.  The  statement  of  affairs  presented  showed  liabili- 
ties of  £929.  while  the  a.ssets  were  estimated  to  realise  £517. 
After  allowing  £118  for  preferential  claims,  the  net  assets  were 
£399,  or  a  deficiencv  of  £530.  The  assets  consisted  of  ca.sh  at 
bamk,  £10  10s.  6d.r  stock  in  trade.  £-131 ,  exp<-oted  to  produce 
£250'; .fixtures  and  fittings,  £25;  good  book  debts.  £130;  and 
))ad  and  doubtful  debts.  .-£228,  estimated  to  realise.  £%.  The 
liquidator  reported  that  t^\o  company  was  registered  on  Janu- 
ary 20th  last  for  the  pnrptise  of  taking  over  a  Inisiness  which 
had  previously  been  carried  on  by  Messrs.  E.  H.'Whatton  and 
L.  N.  Abrev  under  the  stvle  of  the  Watt  Electrical  Co..  at 
Kailwav  Approach,   London  Bridge,  S.E.    Tlie  company  pur- 


chased stock  valued  at  £258,  which  was  eatished  by  n  caoJi 
payment  of  £160,  and  the  discharge  of  existing  liabilities 
uiiiounting  to  £'J8.  Shares  to  the  value  of  £40<J  were  issued 
lor  caah.  No  remuneration  had  been  drawn  by  the  directors. 
At  a  later  dat*:  further  shares  were  issued  to  the  extent  of 
£100.  During  the  summer  the  company  entered  into  negotia- 
tions for  the  acqui.sitiou  of  the  rights  of  a  new  electrical  adver- 
tising device,  the  directors  were,  perhaps,  excessively  opti- 
mistic, and  increased  the  capital  of  the  company  to  £5,WJ. 
No  fuither  capital,  however,  was  issued,  and  larger  premises 
were  acquiriHl  at  Westminster  Bridge  Hoad.  In  the  middle  of 
Octoljer,  the  financial  position  became  acute,  and  liquidation 
was  decided  upon.  The  books  of  the  company  had  been  kept 
in  a  somewhat  elementary  fashion.  The  present  position  of 
the  company  was  due  to  the  acquisition  of  a  larger  stock  than 
was  justihed  by  the  immediate  prosjxicts  of  busmess,  carrying 
out  contracts  at  unremunerative  prices,  and  the  failure  of  the 
negotiations  with  regard  to  the  advertising  sign.  Since  its  in- 
corporation the  turnover  of  the  company  had  only  been  £1,610. 
During  the  discussion  which  took  place,  certain  creditors  ex- 
pressed dissatisfaction  at  the  position,  but  eventually  it  was 
decided  to  confirm  the  voluntary  hquidation  of  the  company, 
with  Mr.  Gardner  as  liquidator.    The  following  are  creditors  : — 


Abrey,    L.    N.  

A.  &  A.  Electrical  Co.,   Ltd. 

Bcardmore,  F.    W 

British  Central    Electrical  Co. 


Ill  Lee,  Albert.  &  Co IV 

10  London    Electric  Supply  Corp.     ...  17 

116  Magic  Appliances,   Ltd 14 

24  McCaw,    Ltd.  21 

Steer,   A 10  Metropolitan-Vickers,   Ltd  ...  tO 

Brown   Bros.,    Ltd 3j  Newberry   &    Thomas  11 

Brown  &   Hart  12  Sloan    Electrical    Co.,    Ltd.  ...  » 

Electrical   Conduits,  Ltd 11  Stella   Lamp  Co.,   Ltd S2 

General  Cable   Manufacturing   Co.     14  Visible    Typewriter    Co SSI 

General   Electric   Co.,    Ltd.  ...     iS  Theatres  Advertising  Co 10 

Hogan  i  Wardrop la  Waller,    G        25 

The  Bell  Battery  Co.,  Ltd.,  Laburnum  Grove,  Ilford. — 
Pursuant  to  Section  188  of  the  Companies  (Consohdation) 
Act,  a  meeting  of  the  creditors  in  this  matter  was  held  on 
November  21st  at  the  offices  of  Mr.  F.  Wilcock,  C.A.,  of  1, 
Great  Winchester  Street,  E.C,  when  a  statement  of  affairs 
was  presented,  showing  total  liabilities  amounting  to  £6,'.M9 
and  assets  (gross)  £316,  from  which  had  to  be  deducted  £39 
12s.  4d.  for  preferential  claims  and  £800  for  debentures,  which 
left  no  assets  available  to  meet  the  claims  of  unsecured 
creditors.  The  assets  consisted  of  cash  in  hand,  98.  9d. ; 
stock-in-trade,  £608,  estimated  to  produce  £100;  trade  fittings, 
&c.,  estimated  at  £40;  and  book  debts,  £175.  So  far  as  the 
sliareholders  were  concerned,  there  was  stated  to  be  a  total 
deficiency  of  £15,873.  The  capital  of  the  company  issued  and 
allotted  included  60,000  ordinary  shares  of  2s.  each  and  3,100 
preference  shares  of  £1  each.  Mr.  Wilcock  reported  that  the 
company  was  formed  in  October,  1919,  and  took  over  an 
existing  business  of  cell  manufacturers,  &c.  The  goodwill  of 
the  business  was  said  to  be  of  no  value.  The  business  had 
been  advertised  for  sale  as  a  gtring  concern  for  a  week, 
but  nothing  had  yet  resulted.  The  business  was  still  being 
carried  on  by  Mr.  Wilcock.  After  discussion  it  was  decided 
to  leave  the  matter  in  the  hands  of  Mr.  F.  Wilcock  as 
liquidator.    The  following  are  creditors:  — 

10    Full-ir's  United   Electric   Works, 


Dussek    Bit 
VV.    T.    Bruce    &   Co. 
Hillbar    Press 
Electrical         Engineerii 
Equipment  Co.,  Ltd. 

Fletcher,  — 

Le     Carbone 
Grev   &    Martin,   Ltd. 
Hugh   Stevenson,   Ltd. 
Hardware    Trade   Joun 
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Ltd. 


80  Poulton     Bros. 
Clarke,     —     .. 

678  Hankers 

28  Elliott,     — 

31  Seligman.    — 

25  Edenborough, 

27  Cornelia,   —  .. 

1«  Managing    dir( 


Cesco,  Ltd.,  electrical  engineers.  Cardiff.— The  creditors  in- 
terested herein  were  called  together  recently  at  8.  Westgate 
Street.  Cardiff,  when  Mr.  A.  H.  Smith,  the  liquidator  in  the 
voluntarv  liquidation  of  the  company,  submitted  a  statement 
of  affairs',  which  showed  total  liabilities  of  £5,162,  made  up  as 
follows  ;  trade  creditors,  £1,816;  amount  due  to  vendors  on  the 
transfer  of  the  business.  £1.600;  banker's  claim,  £1,725:  and 
Cardiff  Corporation  for  rates,  £21.  The  assets  were  estimated 
to  realise  £4,110,  or  a  deficiency  of  £1.051.  The  assets  con- 
sisted of  stock.  £2,3'29;  fixtures  and  fittings,  £iai;  book  debt«, 
£1  587;  and  cash  in  hand,  £3  19s.  6d.  It  was  reported  that 
the  company  was  registered  in  October,  1921,  the  stock  being 
purchased  for  £2.5tX).  It  was  arranged  that  the  company 
shouW  purchase  the  stock  for  a  cash  payment  of  £50<.1  and  dis- 
charge the  balance  bv  quarterly  payments  of  £250.  Since  the 
compaiw  was  formed  the  stock  had  depreciated  in  value  owing 
to  the  fall  in  the  m.arket.  The  bank  held  a  first  debenture 
over  the  assets  as  security  for  its  claim,  and  had  apixunted 
a  receiver.  The  debenture  was  for  the  face  value  of  £2.I.HX>. 
\fter  a  short  discussion,  a  resolution  wae  passed  confirming 
the  voluntarv  liquidation  of  the  company,  with  Mr.  Smith  as 
liquidator,  while  a  committee  of  three  of  the  principal  creditors 
was  apiKiinted. 

British  &  Allied  ELE(7^nTc.^L  Aqekcy,  Ltd.— Winding  up 
voluntarilv.  '  Liquidator:  Mr.  St.  J.  Bennett.  16.  Devonshire 
Square,  E.D-  Meeting  of  creditors,  Decemlier  11th.  Parti- 
culars of  claims  to  be  sent  to  the  liquidator  by  December  30th. 

Du.ziEi.'s  Constant  Voltage  Patents.  Ltd.— Winding  up 
voluntarilv.  TJquidator:  Mr.  S.  T.  Hall.  24.  The  Strand. 
Derbv.  Meeting  of  creditors,  DecemSer  2nd.  All  creditors 
will  \ie  paid  in  full  in  due  course. 
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Wellkics,  Ltd. — Particulaas  of  claims  to  be  sent  iv  ibe 
liquidator.  Mr.  R.  R.  Callinghain,  34,  Nicholas  Lane,  E.G.,  by 
December  'i3rd. 

Tine  Electric  Steei.  Fouxdries,  Dtd. — Particulars  of  claims 
to  be  sent  to  the  liquidator,  Mr.  J.  G.  Swan,  31,  Mosley  Street, 
Ne^vcastlo-on-T\ne.  by  December  21st. 

X.\TiON.ti,  Ei.KCTRic  Sui'PiA  Co.,  Dtd.— Meeting  of  members 
is  called  for  December  27th  at  11,  Winckley  Sti-eet,  Preston, 
to  hear  an  account  of  the  winding-up  from  the  liquidator, 
Mr.  W.  H.  Ainsworth. 

Dissolutions  of  Partnership.— Lcc.is  &  B.^ch,  electrical 
engineers.  .5,  Hull  Pang.  Birmingham. — Mr.  .•V.  \V.  Lucas  and 
Mr.  H.  !■'.  Bach  have  dissolved  partnership.  Mr.  Bach  will 
attend  to  debts  and  continue  the  business  on  his  own  account. 
C.\K  LiUHTi.NcJ  &  Ig.mtio.n  Supply,  electrical  engineers,  54, 
l-eamoor  Road,  Westbourne,  Bournemouth. — Mr.  A.  W.  lies 
and  Mr.  T.  Cartledge  have  dissolved  partnership.  Debts  will 
be  attended  to  by  Mr.  lies. 

Trade  Announcements. — The  firm  of  L.  \V.  Douthw.^ite 
.\.\L)  Co.  has  been  converted  into  a  private  limited  company. 
-Mr.  Douthwaite  joined  the  late  fijTii  of  Chas.  A.  Muller  in 
JtXil,  and  for  eight  years  was  the  manager.  In  19111 
the  business  was  taken  over  by  him  as  sole  proprietor.  The 
I'resent  conversion  into  a  company  is  for  private  reasons. 
-Mr.  Barnes,  who  has  been  associated  with  the  firm  for  the 
last  14  years,  becomes,  with  Mr.  Doutbwaite,  one  of  the  first 
two  directors.  There  will  be  no  change  in  the  conduct  of  the 
business. 

CoNsoLiD.iTED  PNEUMATIC  TooL  Cc,  Ltd. — Owing  to  expiry 
of  the  lease,  the  company  has  removed  the  pneumatic  and 
electric  repair  shops  and  show-rooms  from  73-75  and  79-80, 
Petty  PVance  Street,  ^^'estminster,  to  "233,  Bramber  Road, 
West  Kensington,  \V.14. 

Mr.  Tho.mas  T.  D.  Geesin,  of  4,  Clevedon  Road,  Pepge, 
announces  that  his  telephone  number  is  now  "  Sydenham 
•27(.)4." 

Catalogues  and  Lists. — Messrs.  Hick,  Hargreaves  &  Co., 
1/rii..  S>oho  Iron  Works,  Bolton. — An  illustrated  description  of 
a  closed-feed  system  for  the  complete  de-aeration  of  boiler-feed 
water. 

Sterli.\g  Telephone  and  Electric  Co.,  Ltd.,  210-212,  Totten- 
ham Court  Road,  W.l. — Publications  No.  333,  describing 
special  bead  'phones  for  ladies'  use ;  No.  336,  dealing  with  the 
"  Stadimu  Magnavox  "  loud  siieaker;  and  No.  337,  adver- 
tising a  rotary  filament  resistance. 

Messrs.  A.'P.  Lcndberg  &  Sons,  447-489,  Liverpool  Road, 
N.7. — List  S.40,  illustrating  and  describing  numerous  tyj^es 
of  tumbler  switches,   plugs  and  sockets,  &c.    Fully  priced. 

eLbctrical  Utilities,  Ltd..  1-3,  Shelgate  Road,  Battersca 
Rise,  S.W. 11.— Leaflet  M.T.  1,  illustrating  and  describing  the 
"  T'tility  "  multiple  toaster. 

'  DroDiLL's  Patents,  Hazel  Grove,  Stockport.— A  mailing 
<ard  illustrating  numerous  types  of  lighting  brackets,  stand- 
ards.  &c. 

Radiophones,  Ltd.,  la,  Granville  Place,  Marble  Arch,  W.l. 
— .^  priced  catalogue  of  complete  radio-telephony  receiving  sets 
and    components. 

Messrs.  Meldrums,  Ltd.,  Timperley,  near  Manchester. — An 
illustrated  pamphlet  describing  the  "  Meldrum  "  oil  burner 
and  its  applications. 

Batteries,  Ltd.,  Redditch.— List  No.  1,  describing  several 
types  of  nickel-iron  accumulators  for  various  purposes. 

SIessrs.  Crossley  Bros.,  Ittd.,  Openshaw,  Manchester. — 
Publication  No.  2,229— a  reprinted  article  from  The  Engineer, 
describing  a  "Premier"  wood-fuel,  suction-gas  plant  at  a 
Rhodesian   mine. 

Leeds  Electrical  Constrdction  Co.,  Ltd.,  Charmouth 
Street,  Leeds.— An  illustrated  brochure  describing  "  Losles  " 
automatic  temperature  control  gear. 

Brittain's  Electric  Motor  Co.,  110,  Cannon  Street,  E.C.4. 
— .\  series  of  pamphlets  giving  particulars  and  prices  of  1-,  2-, 
and  3-phaee  shp-ring  and  equirrel-cage  motors  for  all  voltages 
and  frequencies. 

For  Sale. — Nuneaton  Electricity  Department  has  for  dis- 
posal one  battery  of  250  Chloride  cells,  two  switchboard  panels, 
complete,  chargmg  booster,  &c.  (See  our  advertisement  pages 
to-day.) 

Trading  Relations  with  Latvia. — Latvia  is  one  of  the 
small  Republics  created  by  the  war,  and  although  it 
has  a  population  of  only  2,000,000,  nevertheless  itl 
affords  an  opening  for  a  variety  of  goods  needed  to  supply  a 
substantial  community,  among  which  goods  are  machinery. 
locomotives  and  railway  material,  automobiles,  iron  goods  of 
sundry  kinds,  autogen  apparatus,  &c.  It  has  founded  oi 
trade  organ  entitled  Latwijas  Tirgotajs  or  the  Latvian  Mer- 
chant, and  in  its  10th  number  makes  an  appeal,  in  Englisli, 
for  the  creation  of  mutual  trade  relations  with  this  country, 
which,  it  is  said,  may  lead  to  the  opening  up  of  trade  with 
Russia,  Persia,  and  other  Eastern  markets  with  which  Lithu- 
anian merchants  are  connected.  The  Germans  have  hitherto 
monopolised  this  market,  and  German  is  the  only  foreign 
tongue  known  there;  but  the  Letts  have  taken  steps  to 
remedy  this  by  having  English  taught  in  their  leading 
schools.  The  Union  of  Latvian  .Merchants  (10,  Aspasia  bulv., 
Riga),  owners  of  the  periodical  mentioned,  offers  its  services 
to  those  seeking  further  information  regarding  thii  new 
market. 


New   French  Companies. — The  Soci6t6  de  Distribution  de 

Gaz  et  d'Electricite  de  Saint  Andi-ii  et  Extensions  has  been 
constituted  at  the  place  named  (Eure  department)  with  a 
capital  of  190,500  fr.  in  3<>0  5U0-franc  shares,  100  of  which  are 
allotted  to  M.  Damoy,  the  founder  of  the  company. 

With  the  object  of  the  development  of  a  waterfall  called 
"  Koche-qui-Bruit  "  and  the  supply  of  high-pressure  current 
ii4  the  uoighbourhood,  a  company  .styled  Energie  Electrique  du 
Koche-qui-Bruit  has  been  formed  at  Saint  Brice  en  Cogles 
(Ile-et-\  ilaine),  with  a  capital  of  200,000  fr.,  subscribed  in  cash, 
ihc  Socu-te  Hydroelectrique  de  Riviei-e  Basse  has  been 
r>talili.'i|R'd  at  Castlenau  (Hautes  Pyrenees)  for  the  building 
and  working  oi  a  generating  station.     Capital,  100,000  fr. 

There  has  been  formed  at  Bauge  (Place  du  Chateau)  the 
Societj  de  Distribution  et  d'.Applications  Electriqucs  du 
IxMUgeois.  with  a  capital  of  500,00t>  fr.  in  976  shares  of  100  fr. 
each  and  I'io  fifth  shares  of  20  fr.,  186  of  the  former  class  and 
tJK'  whole  of  the  latter  being  given  to  the  Soci(5t6  Beaugeoi.5e 
ilEloctricitL'  as  con.sideration  for  its  assets. 

Ui  Di.stribution  Electrique  is  the  style  of  a  company  em- 
hudiod  at  Paris  (11,  Rue  Bouchardon),  with  a  capital  of  'iiO,000 
ir.,  with  the  object  of  installing  and  working  electric  lifts  iu 
Parisian  houses. 

Buying  Organisation   in    Birmingham Steps   are   bein^' 

in  ken  to  give  effect  to  the  principle  of  co-operative  buying  for 
the  purpose  of  standardising  and  co-ordinating  the  purchase  of 
all  gcods  and  stores  required  by  the  vai'ious  departments  of  the 
Birmingham  Corporation.  Mr.  A.  Baker,  of  the  tramways 
department,  is  chairman,  and  Mr.  E.  J.  Jennings  (secretary  of 
the  electric  supply  department)  vice-chairman. 

Book  Notices. — "  The  Metropolitan-Vickers  Gazette," 
I  )ctober,  1922.  Price  Is.  post  free. — The  principal  articles  in 
this  issue  are:  "The  Raanaasfoss  Power  Station,"  by  G. 
Franklin;  "Electric  Traction,"  by  Sir  V.  Raven;  "Protective 
.Vpparatus  for  Turbo-generators,"  by  J.  A.  Kuyser;  and 
■■  Post- War  Electrical  Driving  Equipments  in  Lancashire 
Cotton  Mills,"  by  V.  Mallalieu. 

"  Journal  of  the  American  Institute  of  Electrical  Engi- 
neers," Vol.  XLI,  No.  11.  November.  1922.  New  York  :  The 
Institute.    Price  $1. 

"The  Quantum  Theory,"  by  F.  Reiche.  Pp.  v-fl84;  figs. 
1-5.     London  :  Methuen  &  Co.,  Ltd.    Price  6s.  net. 

"Administration  of  London:  Electricity  Supply,  1920-21." 
(5S  pp.  and  two  maps).  London  :  The  London  County  Council. 
Price  5s. 

Callender's  Musical  Society. — W'e  are  pleased  to  learn  that 
Callender's  "  Anchor  "  Cable  Works  Musical  Society  (Leigh), 
established  only  three  years  ago,  attracted  crowded  houses  to 
the  local  Hippodrome  every  night  last  week  with  its  produc- 
tion of  the  ever-popular  Gilbert  and  Sulhvan  opera,  "  The 
.Mikado,"  achieving  success  highly  creditable  to  principals  and 
chorus  alike.  The  opening  performance  was  under  the  per- 
.-^onal  patronage  of  Sir  T.  O.  Callender,  J. P.,  accompanied  by 
jepresentatives  of  the  firm's  London  and  Leigh  management. 
( )n  the  Friday  night  1,200  school  children  were  present  in 
response  to  an  invitation  to  comjiete  for  prizes  offered  for  the 
best  essays  on  the  performance ;  the  Mayor  and  Mayoress  we.e 
present.  A  special  film  showing  the  process  of  cable-making 
at  the  "  Anchor  "  works  was  screened  each  evening. 

International  Court  of  Arbitration. — The  International 
Court  of  Arbitration  will  hold  its  inaugural  session  in  Paris 
on  January  18th,  when  it  is  hoped  that  1(X)  delegates  from 
all  parts  of  the  world  will  be  present.  The  Court  has  been 
formed  by  the  International  Chamber  of  Commerce  for  the 
purpose  of  hearing  commercial  disputes  and  setthng  them 
without  the  disputing  paxties  having  recourse  to  legal  proceed- 
ings. An  executive  resident  committee  has  been  elected. 
Decisions  given  by  the  Arbitration  Court  will,  of  course,  be 
morally  binding,  as  contending  parties  will  be  asked  to  sign 
an  agreement  consenting  to  abide  by  the  Court's  decision,  but 
in  certain  countries  such  decisions  are  also  legally  binding. 
The  committee  is  preparing  a  brochure  for  the  use  of  commer- 
cial men  showing  how  fax  commercial  arbitration  is  admitted 
by  the  legislation  of  different  countries.  The  International 
Chamljer  of  Commerce  advises  business  men  to  insert  a  clause 
in  their  international  contracts,  whereby  the  contracting 
parties  agree  to  submit  to  the  Artjitration  Court  any  difference 
which  may  arise  with  regard  to  the  contract,  and  to  abide  by 
the  decision  of  the  Court.  It  is  estimated  that  the  Court  will 
not  take  more  than  a  maximum  period  of  (30  days  to  render 
a  decision  with  regard  to  any  dispute  submitted  to  it.— 
Renter  (Paris). 

Sentence  tor  Lamp  Stealing. — Christopher  O'Brien  (29), 
of  Liverpool,  at  one  time  a  meter-reader  employed  by  the 
Liverpool  Corporation  electricity  department,  was  last  week, 
at  the  Liverpool  Police  Court,  sentenced  to  four  Inonths' 
imprisonment  for  steaUng  twelve  electric  lamps,  value  £3, 
from  the  premises  of  Boots'  Cash  Chemists,  Church  Street, 
and  six  electric  lamps  from  Messrs.  Downes  &  Davies, 
Stanley  Street. 

Large  A.E.U.  Expenditure. — \  circular  showing  the 
amount  expended  during  the  two  years  ended  in  June  last  has 
been  issued  by  the  Amalgamated  Engineering  Union.  Unem- 
ployment benefit  absorbed  a  sum  of  £4,056,458,  and  sickness 
payments  and  superannuation  took  i;800,(X)0.  Special  levy 
payments  amounted  to  £.577,256.  Admini.stration  costs  totalled 
£622,307,  equal  to  28.  6id.  in  tUe  pound. 
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fc.D.A.  Activities.— The  Electrical  Development  Associa- 
tion heralds  the  near  approach  of  the  Christmas  sea-son  with 
a  bunch  of  special  "  literature  "  aiming  at  the  inculcation  of 
the  ■•  electrical  t'ift  idea."  This  includes  a  largo  pester  depict- 
ing a  postman  about  U,  deliver  a  parcel,  and  indicating  the 
wide  selection  of  electrical  appliances  which  form  suitabl.^ 
Christmas  presents.  Two  pamphlets  are  in  verse.  (Jne  of 
these  is  a  quaint  combination  of  18th-century  Enghsh  and 
illustrations  with  electrical  appliances  and  modern  terms. 
The  other  i.s  reminiscent  of  the  IngoUlxhy  Legends,  although 
it  IS  called  "  A  New  Christmas  Carol."  'Vnother  pamphlet 
deals  with  the  practical  nature  of  electrical  gifts,  and  others 
are  entitled  "  A  Present  Problem  Solved." 

The  British  Empire  Exhibition.— .Although  it  was  stated 
in  The  Times  of  November  '2'2nd  that  both  Canada  and  New- 
foundland had  decided  to  participate  on  a  large  scale  in  the 
19-24  exhibition,  it  was  stated  in  a  subsequent  iasue  of  that 
journal  that  ^Ir.  Larkin,  High  Commissioner  for  Canada, 
contradicted  this,  so  far  as  Canada  wa-s  concerned.  It  ap- 
pears that  the  Dominion  Government  requires  a  detiuit«  assur- 
ance that  the  building  materials  will  come  from  Empire 
sources.  Mr.  Larkin  also  said  that  he  understood  that  certain 
.statements  had  been  made  by  the  management  reflecting  upon 
Canada's  ability  to  produce  the  commodities  which  she  pro- 
posed to  adverti.se  at  the  Exhibition.  He  had  seen  no  contra- 
dictions of  these  statements,  and  considered  that  a  lack  of 
tact  had  been  displayed.  The  exhibition  was  designed  to 
prove  that  the  Empire  was  self-supporting;  if  it  were  not  so, 
Canada  could  not  see  the  use  of  spending  a  million  dollars 
to  advertise  the  fact. 

Socials. — Last   Friday   evening  a  dance  and   concert  was 

given  by  the  Mullard  Radio  Valve  Company  to  the  staff  and 
employes  at  the  works  at  Hammersmith  and  Balham.  The 
directors  and  their  friends  were  present.  The  concert  was 
carried  out  entirely  by  members  of  the  firm. 

The  members  of  the  York  City  Tramways  Orchestra  gave  a 
concert  last  week  at  the  City  Mental  Hospital,  under  the 
conductorship  of  Mr.  Corbett.  They  were  assisted  by  Miss 
Doris  Dobson,  Master  Dunnington  (of  the  Minster  Choir),  and 
Messrs.  T.  Clay,  H.  Pearson,  and  .A.  Peacock  as  vocalists. 

Forthcomiag  Exhibitions. — The  following  exhibitions  are 
being  organised  :  — 

LoNDO.N'. — January  3rd  and  4th,  Physical  and  Optical  So- 
cieties' Exhibition;  February  19th  to  March  2nd,  British 
Industries  Fair;  March  4th  to  17th,  Ideal  Homes  Exhibition; 
March  1.5th  to  iiih,  Photographic  Fair;  June  1st  to  4th,  Inter- 
national Mining  Exiiibition. 

Birmingham. — February  19th  to  March  2nd,  British  Indus- 
tries Pair. 

Edinburgh. — January  31st  to  February  14th,  Scottish  Ideal 
"Homes  Exhibition. 

Hull. — April  20th  to  May  5th,  International  Domestic 
Economy  and  Ti'ade  Exhibition. 

Belgium  (Brussei?). —.\pril  9th  to  25th,  Commercial  Fair. 

C.\NAD.\  (Toronto). — August  25th  to  September  8th,  Canadian 
National  Exhibition. 

Czecho-Slovakia  (Prague).— March  11th  to  18th,  Samples 
Fair. 

Finland  (Helsingfors). — July  1st  to  7th,  International 
Samples  Fair. 

I'rance  {Paris). — January  20th  to  2Sth,  .Agricultural  Ma- 
chinery Exhibition.  (Bordeaux). — June  15th  to  30th,  Samples 
Fair.     (Lyons). — March  1st  to  loth,  Spring  Fair. 

Germany  (Cologne). — Spring,  1923,  Samples  Fair. 

Italy  (Milan). — April,  Samples  Fair. 

Madagascar  (  Antananarivo). — .August  15th  to  September 
l-ith.  International  Commercial  Pair. 

Spain  (Barcelona). — March  17th  to  2Sth,  International 
Samples  Fair. 

Switzerland  (Basic).— .April  14th  to  24th,  Swiss  National 
Fair. 

Trust  Deed. — Robinson,  Phaser  &  Co.,  electrical,  mechani- 
cal and  automobile  engineers,  Galapark  Road,  Galashiels. — 
Trust  deed  granted  recently,  as  there  was  no  offer  of  com- 
l)osition  from  the  debtor.  Claims  have  to  be  sent  to  Messrs. 
W.  and  W.  B.  Galbraith,  87,  A'incent  Street,  Glasgow.  The 
liabilities  were  estimated  at  £3,627  and  the  assets  pt  iS99, 
leaving  a  deficiency  of  £2,727. 

The  following  is  a  list  of  creditors  for  over  £'2S  :  — 

Trade  Crc/i/ors.— British  Thomson-Houston  Co.,  Ltd.,  £330; 
Baxcndale  &  Co.,  Ltd..  £81;  Oroall  &  Croall,  £72;  Coventrv 
Chain  Co.,  Ltd..  £46;  J.  H.  Holmes  &  Co..  £490;  W.  T. 
Henlov's  Telegraph  Works  Co.,  Ltd.,  £41;  Jolinson  it  Philli]is. 
Ltd.,  £4<S3;  Metropolitan-Vickers  Electrical  Co.,  Ltd..  .±'30; 
Northern  Manufacturing  Co..  Ltd.,  £28;  F.  \-.  k.  Parkinson, 
Ltd.,  £103;  Sloan  Electi'ical  Co.,  Ltd.,  £161;  Union  Assurance 
Societv,  I;td..  £79;  Wood  (S:  Cairns.  Ltd.,  £:^;  sundry  creditor.s 
under  £-25,  £.535— £2„510. 

Cask  Crcd'itors.— Robert  Stark,  £200;  Clement  Oxbv,  £4(Ki- 
Bank  of  Scotland,  £12(i;  Frank  Robin.soii,  £3!"lA— .fi.nr,. 
Liabilities  per  statement  of  alTair.s,  £3,626. 

New  Belgian  Company.— Wirii  a  capital  of  4.000,000  fr.  in 
8,000  .sOO-franc  .shares  bds  been  formed  the  Socicte  Beige  Radio 
Electrique,  Its  scope  is  telegraphy  and  telephony,  with  or 
without  wire,  and  the  indush'ial  and  commercial  utilisation  of 
electricity. 


The    Motor^CycJe    Show.— As    is  usual  in  the  Cycle  and 

Motor-Cycle  Show,  this  year's  display  at  Olympia  contains 
many  makes  of  magnetos  and  numerous  hgliting  systems. 
Among  the  latter  are  the  "  Mugdyno  "  system  ol  the  Lucas 
LliTtrical  Cf).,  Ltd.,  and  the  '  Pedlite  '  cycle  lighting  set 
made  by  DeKia,  LtU.,  ol  bmuingham,  which  consists  of  a 
tiny  dynamo  operated  by  the  friction  ot  the  tire  a«  the  wheel 
rmolves.  Ihis  hrra  al.s(j  shows  a  hand  lamp  containing  * 
Icver-driven  dynamo.  The  Villiers  Engineering  Co.,  Ltd.,  has 
<'xamples  of  its  tiy-whoel  raagneto.s  on  view;  these  are  very 
comp:u,t  and  obviate  the  gear  connected  with  the  usual  types 
of  magnetos.  \  wide  variety  ot  electrical  goods  appears  on 
the  stand  of  Messrs.  .A.  H.  hunt,  Ltd.  The  principal  feature 
is  a  collection  of  Helle.sen  batteries  of  all  sizes  and  shapes  for 
lighting,  wireless  work,  &c.  A  sign  is  exhibited  which  lorms 
a  very  attractive  advertisement.  It  con.sists  of  a  semi- 
cylinitrical  case  with  a  glass  iront,  in  which  there  are  four 
lamps,  each  of  which  is  of  a  ditterent  colour,  having  a 
relioA^ting  screen  in  front  of  it.  .A  thermal  flasher  gives  numer- 
ous combinations,  and  each  lamp  has  three  distinct  reflections 
in  the  biuk  of  the  case,  giving  a  constantly-changing  vanega- 
tion  ot  colour.  Other  features  of  the  stand  are  small  pro- 
tected inspection  lamps,  small  push  and  screws  ligniing 
switches,  and  the  "  H.  A.  H."  portable  dry-battery  nand 
lamp,  ihe  last  is  of  simple  but  strong  construction.  The 
switch  cont;icts,  wires,  and  lamp  contacts  are  all  arranged 
inside  a  neat  nickel-plated  cover  through  which  the  switch 
lever  projects.  It  is  supplied  .with  a  '"  Hellesen  "  flash  bat- 
tery. 

Messrs.  W.  Canning  &  Co.,  Ltd.,  exhibit  electro-plating 
equipment,  including  low-voltage  dynamos,  unit-type  resistance 
boards,  nickel  and  copper  anodes,  plating  salts,  &c.  In  addi- 
tion to  these,  there  are  polishing  lathes,  grinders,  and  polishing 
brushes. 

Batteries,  Ltd.,  have  numerous  examples  of  their  "  Jungner  " 
system  nickel-iron  accumulators  on  show.  By  means  of  sec- 
tions and  separate  plates,  the  strong  construction  of  the  cells 
i.s  well  demonstrated.  .Among  the  vehicles  them-selves  there 
IS  an  electric  bath  chair  by  the  .Argson  Engineering  Co.,  Ltd. 
In  this  a  small  motor  drives  a  rear  axle  through  a  differential 
and  two-speed  gear.  The  current  is  supplied  by  a  batten" 
of  Edison  accumulators  carried  under  the  seat.  The  normal 
speed  is  6  m.p.h.,  and  a  distance  of  25  miles  can  be  covered 
on  one  charge. 

It  has  been  observed  that  one  outstanding  feature  of  this 
jear's  show  is  the  increased  numlier  of  combined  lighting  and 
ignition  systems.  To-morrow  (Saturday)  is  the  last  day  of  the 
exhibition. 

Inquiry. — Messrs.  Robertson  .Alexander  &  Co.,  combus- 
tion engineers,  of  15,  International  Exchange,  Edmund  Street, 
Birmingham,  ask  for  descriptive  information  of  recently 
marketed  appliances  for  increasing  the  etBciency  of  boiler- 
house  plants. 

Rontgen  Tube  Works  at  Petrograd — .A  Russian  journal 
announces  the  starting  of  the  only  Russian  electric  works 
producing  Rontgen  tubes  in  Petrograd. 

Russia's  Electrical  Production. — Our  contributor  on 
Russian  affairs  infonns  us  that  the  prograimne  of  production 
by  the  Electrotrust  of  the  Central  Region  of  Russia  for  the 
coming  working  year  provider  for  the  output  by  all  the 
factories  of  the  trust  of  goods  to  the  value  of  12.000.000  roubles. 
based  on  prices  ruling  in  1914.  Compared  with  last  year,  the 
production  scheduled  for  the  lamp  factories  is  increased  by 
about  1(X)  [ler  cent.,  and  for  the  carbon  factory  by  30  per  cent. 
The  production  of  the  other  factories  remains  at  about  the 
.sime  as  before,  excepting  the  Elektropribor  (electrical  appara- 
tus), and  the  Elektroisolyator  (electric  insulators),  which  the 
Board  of  the  Trust  has  decided  to  close  down.  The  production 
of  the  required  materials  will  be  effected  at  the  "Dynamo  " 
factory  instead  of  at  the  Elektropribor.  For  the  purpose  of  the 
duo  arrangement  of  production,  the  cheapening  of  goods  and 
increased  capacity  in  the  new  working  year,  considerable  repair 
work  is  in  view,  besides  fresh  equipment  and  converted  equip- 
ment in  the  factories.  Thus  the  Poktoffsky  and  Meschansky 
lamp  factories  are  tt>  be  transferred  to  other  loc.nlities  for  the 
express  puriKiso  of  almost  doubling  their  productive  capacities. 
Important  work  is  being  done  in  the  fitting  out  of  the  Elek- 
trougol  factory,  in  its  graphito-carbon  section  to  provide  elec- 
trodes for  tho  metallurgical  and  chemical  works.  &c.  .At  the 
Isolyator  (insulator)  fa<'tory  the  laboratory  for  testing  in.su- 
lat<irs  of  high  voltage  will  be  completed. 

Existing  staffs  will  remain,  and  those  of  the  lamp  and  carbon 
factories  will  be  increased  to  deal  with  the  larger  prngramrae 
of  production.  The  persoiiiiel  on  October  1st  this  year  at  all 
tho  factories  numbered  4,675.  By  the  end  of  the  year  this 
tigure.  is  expected  to  be  raised  to  5,6.54. 

In  the  stores  of  the  Electrotrust  there  are  old  st(x-ks  mostly 
of  non-current  goods  valued  at  over  7.0(»1.0(K)  pre-war  rouble.-^. 
These  are  not  expected  to  yield  more  than  2,.VXliW  roubles. 

Sales  of  new  incandescent  lamps  are  exiwtod  to  yield 
3, .500.000  roubles;  the  porcelain  factory  has  orders  for  high- 
voltago  in.sulators  for  six  months,  and  department  order.'  are 
expected.  In  the  machinea'v  factories,  with  a  production  capa- 
citv-  of  2,350,000  roubles,  orders  are  exivcted  for  1.650,000 
roubles.  In  the  cable  branch,  ordeis  are  exivcted  for  3,925.000 
ronbles,  the  productive  capacity  being  5,:W.(XXI  roubles  value. 
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Vickers,  Ltd.:  Extended  Objects. — On  November  21st,  in 
the  High  Court  of  Justice  Chancery  Division,  the  petition  of 
Messrs.  Vickers,  Ltd.,  to  extend  the  objects  of  the  company 
was  heard  before  Mr.  Justice  P.  O.  Lawrence.  .'Uuong  the 
reasons  which  led  the  company  to  make  this  application  for 
the  extension  of  its  powers  was  the  fact  that  although  the 
objects  of  the  company  were  exitnded  in  lOlS  to  enable  it 
to  use  in  post-war  trade  the  butidrngs  and  plant  which  it  had 
acquired  during  the  war  for  national  purposes,  it  was  not  then 
known  in  detail  what  use  it  might  bo  possible  to  make  of 
.some  of  these  ass<ns.  The  powers  then  granted  to  the  com- 
pany were  considerably  extended  by  the  present  Court 
proceedings.  After  hearing  the  arguments  put  forward  by  Mr. 
Clauson,  K.C  .  for  the  petitioners,  there  being  no  opposition, 
Mr.  Justice  LawTence  made  the  usual  order  confirming  the 
resolutions  extending  the  objects  of  the  company.  The  addi- 
tional powers  conferred  upon  the  company  include  ;  the  hold- 
ing of  interest  in  coal  and  iron  mines,  brick-works,  quarries, 
li-c. ;  the  manufacture,  &c.,  of  locomotives,  tractors,  motor 
cars,  aircraft  and  other  vehicles;  dealing  in  explosives  and  the 
manufacture  of  all  classes  of  optical  and  scientific  apparatus; 
the  construction  of  aircraft  for  commercial  purposes,  and  of 
tramways,  railways,  roadways,  bridges,  tunnels,  canals, 
hydrauhc,  electric  and  gas  works,  smelting  works,  refineries, 
kilns,  cement  works,  quarries,  garages  and  aerodromes;  the 
manufacture  of  by-products  of  the  company's  various  indu.s- 
tries  and  other  chemical  and  natural  products;  the  granting  of 
pensions,  &c.,  to  any  employes  and  the  establishment  of  in- 
stitutions for  their  benefit ;  and  the  carrying  out  of  research 
work. 

The  RossiaD  Import  Trade. — The  Russian  Trading  Dele- 
gation in  Berlin  has  issued  figures  showing  the  respective 
shares  of  Great  Britain  and  Germany  in  the  import  trade  of 
Russia  in  gold  roubles  in  various  years.  The  figures  are  as 
follows  ;  — 

Russian   Imports    in    Gold  Rottbles. 

From  From 

Year.  England^  Germany. 

1913      173,000,000      652,000,000 

1918      17,873,000        385,000 

1920  7,513,000  7,766,000 

1921  64,935,000  54,891,000 

The  values  for  1921  do  not  include  food  products  sent  from 
England  for  the  relief  of  starving  inhabitants.  Definite 
statistics  ,Tre  not  available  for  th"  first  half  of  1922,  but  it  is 
assumed  that  the  ratio  of  English  to  German  trade  was  25 
to  8. 

Swiss  Manufacturers'  Troubles. — The  annual  report  for 
1921  of  the  Swiss  Association  of  Commerce  and  Industry  con- 
tains some  highly  interesting  information  regarding  con- 
ditions in  the  engineering  business  in  Switzerland.  Her  ex- 
port trade  naturally  suffered  owing  to  the  high  value  of  her 
franc,  and  a  crisis  developed,  which  reached  its  culminating 
point  last  year.  Her  difficulties  were  accentuated  by  the  im- 
position of  high  duties  in  most  foreign  markets,  by  tin- 
diminishing  purchasing  capacity  of  her  own  population,  and 
by  the  growth  of  competition  from  abroad,  particularly  from 
Germany.  The  number  of  workpeople  employed  by  mombers 
of  the  Machine  Builders'  Association  fell  from  50,610  at  the 
end  of  1920  to  41,217  at  the  end  of  1921.  Comparing  the  latter 
figure  with  the  number  employed  before  the  war  there  is, 
however,  a  decrease  of  only  770  bands. 

The  total  exports  of  machinery  parts  and  vehicles,  which 
rose  from  601,000  metric  quintals,  valued  at  115,082,000  fr.  in 
1013,  to  700,800  metric  quintals,  valued  at  302,273,000  fr.  in 
1920.  fell  to  515,300  metric  quintals,  valued  at  240,240,000  fr. 
in  1921. 

Some  of  the  more  noteworthy  items  of  export  are  shown  m 
the  following  comparative  table:  — 


(Metric  quintals) 


1913 

Steam    boilers  20,54;i 

Steam  and  electric  locomotives    9,793 

Spinning   machinery 

Weaving  machinerj'  ... 

Dynamo-electric  machinery. 

Milling  machinery 

Hydraulic  engines 

Steam  engines  and    turbines 


Difference 

in  1921 
from  1920. 

-  8,2i5 

-  812 

+  201 
-13,449 
-I-  4,969 
-22,97.s 
+18,367 
+  6.03(1 
-28,980 


1920  1921 

29,086  20,841 
11.982  11,170 
13,047  22,884  23,145 
66,842  76,078  62,629 
79,3&S  66,574  71,543 
69,7as  58,932  35,954 
49,3a5  .37,372  55,739 
55,946  .32,491  38,521 
Internal  combustion    engines    63,720    76,675    47,695 

It  is  expected  that  the  1922  figures  wiU  show  decreases  all 
round. 

Sati.sfaction  is  expressed  in  the  report  at  the  orders  lor 
steam  turbines  which  were  obtained  from  abroad,  due,  it  is 
claimed,  to  favouraltle  st«.iin  consumption  guarantees.  Loco- 
motive builders,  wero  fort^inate  in.liaving  a  fairly  large  nura- 
l)er  of  uncompleted  contra<:ts  on  their  books..  Thanks  to 
these  and  to  viTsrk  for  the  State  railways,  they "  were  busy 
mo.st  of  the  year. 

In  the  report  of  the  Chamber  of  Commerce  at  Basle  it  is 
pointed  out  that  whiL-it  the  cost  of  raw  material  fell  con- 
tinuously, the  prices  nt  which  it  was  possible  to  dipposo  of 
dectriral  rnachinea  fell  more  in  proportion.  Manufacturers 
worked  for  stock  as  long  ns  thpy  could,  and  the  Gov.^'ruraont 
helped  matters  by  hantening  the  electrification  of  the  State 
railways,  but  it  was  impoesible  to  avert  a  crisis.  Bnsiness 
in  insulating  coateriiol  U.a8  varied.  In  low-pressure  gioods  ^bere 
]xas  been  a  sluibp,  but  the  makers  of  high-prdssnre  material 


have  been  working  busily  at  a  satisfacTory  profit.  Anxiety 
is,  however,  felt  regarding  the  future,  particularly  on  account 
of  the  la<:k  of  business  in  neighbouring  countries,  due  largely 
to  tariff  barriers. 

The  Austrian  Glow  Lamp  Industry. — The  present  position 
of  the  Austrian  glow  lamp  industry  is  the  subject  of  con- 
sideration in  ii  recent  issue  of  the  Handelsmuseuvi.  Says  the 
journal : — The  Austrian  glow  lamp  industry,  like  other  indus- 
tries, suffers  from  the  currency  variations,  the  conditions  of 
labour,  and,  not  least,  from  the  customs  policy  of  the  vic- 
torious States,  as  it  is  especially  directed  against  exports. 
The  procurement  of  raw  materials  from  abroad  is,  further- 
more, exceedingly  difficult,  owing  to  the  steady  depreciation 
of  the  .-Vustrian  krone.  The  volume  of  the  home  market  is 
small  in  comparison.  In  Vienna  at  the  end  of  April, 
1922,  the  number  of  oOO-watt  glow  lamps  affixed  to  the  net- 
work of  the  city's  electricity  works  totalled  only  some  2.8 
imllion.  Reckoning  a  single  change  of  the  lamps  in  use  on 
the  Vienna  network,  this  gives,  since  the  Austrian  industry 
turns  out  27,000,000  a  year,  about  one  quarter  only  of  the 
total  sales  taken  by  the  home  market.  To  this  total  of  sales, 
German  and  Hungarian  firms  having  branch  houses  contribute 
one  fifth,  so  that  the  home  production  outlet  is  still  further 
restricted  by  this  amount.  The  export  of  the  rest  is  rendered 
difficult  by  protective  tariffs  of  other  countries,  which  are 
either  much  higher  than  the  price  of  the  lamps,  or  are  so 
high  as  to  be  above  the  cost  of  the  raw  materials.  Taking 
Spain,  for  example,  in  recent  times  she  has,  to  the  12  pesetas 
gold  per  1  kg.  glow  lamp,  added  a  currency  impost  for 
Austrian  imports  which  is  revised  month  by  month.  This 
has  in  practice  killed  the  export  trade  to  Spain.  The  sale 
price  of  a  110-volt  10  to  50  c.p.  lamp  is  1.22  pesetas,  the 
Customs  tax  to-day  is  25.85  pesetas  per  kilogram.  With 
a  weight  of  36  g.  per  lamp,  the  customs  tax,  freight,  and 
packing  (0.12  pesetas)  total  1.08  pesetas,  so  that  for  the 
covering  of  the  cost  of  production  only  0.14  pesetas  remains, 
an  amount  obviously  representing  only  a  fraction  of  the  cost 
of  production.  In  the  case  of  the  export  of  glow  lamps  tct 
France,  Austria  has  to  pay  four  times  as  much  tax  as  either 
Holland  or  Switzerland.  That  France  has  no  need  to  hinder 
the  exports  is  shown  by  the  fact  that  Holland  exxiorteU 
thither  in  the  first  half  of  1921  metal  filament  lamps  up  to  a 
weight  of  260,000  kg.,  having  a  value  of  2.4  million  gulden. 
Notwithstanding  these  extraordinary  difficult  circumstances, 
the  Austrian  glow  lamp  industry  is  seeking  to  keep  the  home 
price  some  40  per  cent,  below  production  cost,  the  loss  thus 
arising  being  covered  by  exports.  This  wiU  only  be  possible, 
however,  when  the  customs  difficulties  are  abolished.  If  this 
be  not  effected,  keener  labour  methods  must  be  resorted  to 
to  still  further  lower  the  cost  of  production. 

Applications  for  British  Trade  Marks. — .Appended  is  a 
summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  connected  with  the  elec- 
trical trades  and  industries.  Firms  desiring  to  enter  an  objec- 
tion to  any  of  the  applications  have  one  month  in  which  to 
do  so  from  the  dates  mentioned  below  : — ■ 

Henlex.  No.  429,382.  Class  5. — Telegraph  wire.  No, 
429,383.  Class  8.— Electric  cables.  W.  T.  Henley's  Telegraph 
Works  Co..  Ltd.,  13-14,  Blomfield  Street,  London,  E.C. 
November  15th,  1922. 

B.  &  D.  The  Black  and  Decker  Manufacturing,  Baltimore, 
Md.,  U.S.A.  (lettering  and  design).  No.  425,518.  Class  6.— 
Portable  electric  drills  and  parts,  electric  air  compressors,  &c. 
The  Black  &  Decker  Manufacturing  Co.,  600,  East  Pennsyl- 
vania Avenue.  Baltimore,  U.S.A.  (McKenna  &  Co.,  31-4, 
Basinghall  Street,  London,  E.C).     November  15th,  1922. 

Electrada  (lettering  and  design).  No.  428,571. — Machinery 
of  all  kinds  in  Class  6.  Electrads,  Ltd.,  Evelyn  House,  62. 
Oxford  Street,  London,  W.     November  loth,  1922. 

Heatrao  Electric  Fires  (lettering  and  design).  No.  428.792. 
Class  18. — Electric  stoves  and  electric  heating  and  cooking 
appliances.  Electric  Fires,  Ltd.,  147,  King  Street,  Norwich. 
November  15th,  1922. 

.\erolectric.  No.  426,514.  Class  8. — Apparatus  for  wireless 
telegraphy,  telephony,  and  radio  instruments  and  parts.  The 
.Eolian  Co..  Ltd.,  ^olian  Hall.  131-137,  New  Bond  Street, 
London,    \V.     November   15th.    1922. 

Macradio.  No.  428.512.  Class  8. — Apparatus  for  use  in 
wireless  telephony  and  telegraphy.  .Alfred  MacArthur,  20, 
Queen's  Crescent,  London,  N.W.     November  15th.  1922. 

Gegosite.  No.  429,113.  Cla.ss  8. — Instruments  and  appara- 
tus for  use  in  wireless  telephony.  The  General  Electric  Co., 
Tjtd.,  Magnet  House,  Kingswav,  London.  W.C.  November 
1.5th,  1922. 

Film  Publicity. — On  November  22nd  the  Cineni.-i  Publicity 
Service,  I;t<l..  exhibited  a  nuiulier  of  films  showing  the  activi- 
ties of- a  number  of  industrial  com)ianies',  including  automobile 
manufacturers,  at  the  West  End  Cinema,  Coventry  Street, 
W.l. 

Messhs.  Goldwyn.  Ltd.,  are  taking  the  advantage  offered 
by  n,  film  called  "  The  Invisible  Power  "  to  advertise  elec- 
tricity  in   its  domestic  applications.  '    ' 

Lantern  Slides. — Messrs.  Brook,  Hirst  &  Co.,  Ltd.,  in- 
form UR  thai  they  have  tirepared  a  selection  of  I.Tntcrn  elides 
illustratins  thetr  "Safety  First"  motor-starting  panels. 
These  slides,  with  explanatory  notes,  will  be  lent  to  any  lec- 
turer upon  application  to  the  firm,  and  special  additions  can 
be  made  if  necesBary.     ■     '     .      " 
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A  Russian   Electrical   Finance   Company. — A   meeting  of 

the  founders  of  the  Electrical  Industry  Finance  Co.,  at 
which  were  present  repre.'ientatives  of  the  Glavelektro, 
Karkomzen,  Elektro.stroya,  and  of  a  numlier  of  co-operative 
associations.  ha«  been  held.  The  statutes  of  the  concern  were 
examined  and  a  board  of  the  founders  was  apiKiinted  which 
will  put  the  final  touches  to  the  statutes  and  prepare  financial 
issues  and  the  like.  It  was  clearly  shown  at  the  meeting  that 
ihe  .500,000  tioM  roubles  capital  will  be  quickly  subscribed  if 
certain   rights  are  made  to  appertain   thereto. 


LIGHTING    AND    POWER    NOTES. 


Accrington.— E.KTKNsio.s-  of  Supply. — The  Corporation  has 
decided  to  provide  Uswaldtwistle  with  electricity.  There  will 
be  4.(300  yd.  of  distiibiiting  main,  1,360  yd.  of  feeders,  and  five 
distribution    pillars. 

Australasia. — Tasmania. — A  new  hydro-electric  station, 
with  a  capacity  of  50,000  h.p.,  was  opened  at  Rifidon  on 
November  '23rd.  This  station  is  the  largest  in  the  Southern 
hemisphere. — Renter   (Hobart). 

Sydney  (N.S.W.).— The  Municipal  Council  has  received  a 
letter  from  the  Under  Secretary  of  Public  Works  stating  that 
the  Cabinet  has  approved  of  the  introduction  of  a  Bill  to 
confer  on  the  Railway  Commissioners  the  necessary  powers 
to  enable  them  to  generate  and  supply  electricity  and  to 
make  the  neceesary  contracts.  The  Bill  has  been  drafted 
aud   the  measure  will  be  introduced  immediately. 

Bathurst  (N.S.W.). — The  Council  is  applying  for  a  loan 
of  ^640,000  for  the  purp<5se  of  an  electric  lighting  scheme  for 
the   district. 

Maclean  (N.S.W.).— The  Municipal  Council  is  applying  for 
a  loan  of  iE7,000  for  the  purpose  of  installing  electric  light 
within  the  municipality. 

Barnes.— Lo.\N  Sanctioned. — The  Council  has  received 
sanction  from  the  Electricity  Commissioners  to  fi  loan  of 
£17,000  for  the  installation  of  a  1.500-kW  turbo-generator. 

Birmingham. — Price  Reductions. — ks.  from  the  beginning 
of  the  Alarch  quarter  10'2&.  a  reduction  in  the  charges  for 
electricity  of  id.  per  kWh  is  to  come  into  force. 

Blackrock  (Dublin),— Electricity  E.xtension.— The  Irish 
Free  State  Ministry  of  Commerce  and  Industry  has  approved 
the  Urban  Council's  Electric  Lighting  Extension  Order,  as 
amended,  intimating  that,  on  compliance  with  formalities, 
Parliamentary   approval    will  be   sought. 

Bury. — Electricity  Supply. — The  Corporation  has  been 
notified  that  in  connection  w^ith  the  proposed  bulk  .supply  of 
electricity  to  Rochdale,  the  Electricity  Commissioners  have 
decided  in  favour  of  the  supply  being  obtained  from  the 
Lancashire  Electric  Power  Co.   in  preference  to  Bur\-. 

Crompton. — Special  Order. — The  District  Council  is  apply- 
ing to  the  Electricity  Commissioners  for  a  Special  Order 
authorising  the  Council  to  supply  electricity  within  the  district 
in  accordance  with  the  agreement  entered  into  with  the  Old- 
ham Corjjoration. 

Canada. — Toronto.— The  deal,  whereby  Toronto  acquires 
the  Mackenzie  interests,  power  and  radial,  has  been  con- 
cluded, the  consideration  being  $3'2.731.000.  The  Hydro 
Commission  thus  obtains  the  assets  of  the  Electric  Develop- 
ment Co.,  the  Toronto  Power  Co..  the  Toronto  &  Niagara 
Power  Co.,  the  Toronto  Electric  Light  Co.,  the  Toronto  and 
York  Radial  Railway  Co..  and  the  Aurora  and  Schom- 
berg  Railway  Co.  The  directors  of  oil  these  com- 
panies have  resigned  and  a  new  board  has  been  appointed 
on  the  nomination  of  the  Hydro-Electric  Commission,  under 
the  terms  of  the  agreement,  to  administer  each  of  these  com- 
panies. The  new  board  consists  of  the  following  :  Sir  .■\dam 
Beck,  chairman  of  the  Ontario  Hydro-Electric  Power  Com- 
naission,  president;  Col.  D.  Carmichael,  vice-president;  Mr. 
W.  W.  Poi)e.  secretary ;  Mr.  F.  A.  Gaby,  chief  engineer  of 
the  Hydro-Electric  Pow-er  Commission,  a  director;  and  Mr. 
J.  W.  Wilmour,  treasurer. — Renter's  Trade  Service  (Toronto). 

Cardiff. — Year's  Working. — The  annual  statement  of 
accounts  of  the  municipal  electricity  department  (engineer : 
Mr.  Morley  New)  shows  that  the  capital  expenditure  during 
the  year  was  fl7,770.  The  income  was  il68,370  for  (Che 
year,  an  increase  of  £7.173.  Working  expenditure  amounted 
to  £117.404.  an  increase  of  £8.295.  The  gross  profit  was^ 
thus  £50,960,  a  decrease  of  £S'£i.  Loan  charges  for  the  year 
increased  by  £19,255  to  £43.930.  leaving  a  net  surplus  of 
£21,517,  a  decrease  of  £2.194.  Charges  for  the  year  were 
reduced  from  90  per  cent,  above  prewar  rate  to  75  per  cent., 
the  average  rate  for  the  year  beinc  .'^'2^  per  cent,  hicher  than 
in  1913.  This  reduction  was  offset  by  increased  sales.  The 
output  was  increased  hv  1.344  662  kWh  to  11,967.013  kWh. 
principally  du«  to  power  and  heating  demands.  The  output 
generally  was  affected  by  the  stoppage  of  the  collieries. 
Traction  supplies  are  not  included  in  the  figures  given. 
There  were  1,044  new  consumers,  17  miles  of  feeder  and  dis- 
tributor cables  were  laid,  .tnd  54  miles  of  service  cables. 

Proposed  Extensions .^Ir^  Morley  New  recently  aub- 
initte'd  a  report  ou  electritity  supply  iu   th«    adficd    areas. 


There  were  1,000  new  consumera  available,  but  while  the 
Corporation  system  could  be  immediately  extended  on  the 
west  side  of  the  TafiF,  the  electricity  supplies  in  the  added 
areas  on  the  east  side  up  to  150,000  kWb  per  annum  would 
have  to  be  taken  from  the  South  Wales  Power  Co.  The 
present  consumption  in  the  added  areas  was  about  95.0UI 
kWh.  The  South  Wales  Power  Co.  retained  its  fall 
powers  in  the  added  areas,  which  meant  that  the  Corpora- 
tion would  be  in  competition.  Mr.  New  recommended  that 
.supplies  be  established  in  LlandaCF  at  an  estimated  cost  ol 
£2,600;  in  Ely  at  a  cost  of  £1,375;  that  the  present  overhead 
.system  in  Gabalfa  be  restricted  wherever  practicable,  and 
that  the  underground  system  of  mains  be  adopted.  The 
question  of  supplies  for  Llanishen  was  deferred.  These  re- 
ports were  adopted,  and  it  was  agreed  to  make  an  applica- 
tion for  the  borrowing  of  £5,000  for  expenditure  op  sub- 
stations. 

Ceylon. — Reorganisation  ok  Distribution. — In  order  to 
overcome  the  large  voltage  drop  in  outlying  districts  entaiU-d 
by  the  present  system  of  distribution,  the  Kandy  municipal 
electricity  department  proposes  to  establish  feeding  points 
at  six  places  in  the  outskirts  of  the  area  of  supply  to  which 
untapped   cables  will   be   laid   from  the   power  station. 

Continental. — Prance. — Application  has  been  made  by  a 
syndicate  representing  eight  communes  in  the  department 
of  the  Basses  Alpes,  including  that  of  Saint  Maiine,  for  sanc- 
tion to  construct  a  network  fo  supply  the  communes  con- 
cerned with  electricity. 

The  Societe  des  Forces  Motrices  de  la  Vienne  has  applied 
for  a  concession  to  set  up  a  network  to  supply  electricity  to 
a  number  of  communes  in  the  departments  of  Vienne  and 
Charente.  The  current  distributed  will  be  altemaflng, 
three-phase,   at  50  cycles  and  a  pressure  of  15.000  volts. 

Turkey. — According  to  the  report  of  the  Societe  Ottomans 
d'Electricite  for  last  year,  the  company  is  now  supplying 
electricity  to  24,658  consumers,  an  increase  of  4.451  during  the 
12  months.  The  length  of  the  distributing  mains  hae  also 
been  increased  from  297  to  .335  kilometres.  A  new  10,000-k\\' 
steam  turbine  and  generator  is  being  erected  at  the  central 
.station,  while,  in  order  to  meet  the  increasing  demand,  a  con- 
tract has  been  placed  for  a  further  set  of  the  same  capacity 
to  he  ready  for  the  1923-24  winter  season. 

Dumfries. — Special  Order. — The  Town  Council  has  been 
granted  an  Order  .authorising  it  to  supply  electricity  within 
the  borough,   and  also  in  the   Borough  of  Maxwelltown. 

Dunstable.— Electricity  St;pply.— The  LTrban  Council  has 
decided  to  approach  Luton  Town  Council  with  a  view  to 
obtaining  a  supply  of  electriL-ity  for  the  town. 

Hoylake  and  West  Kirby.— Price  Reductions. — The  Urban 
Council  has  decided  to  reduce  the  charge  for  electricity  by 
Id.  per  kWh  for  the  first  500  kWh.  and  Jd.  per  kWh  beyond, 
as  from  January  next. 

India. — Burma. — .An  extensive  scheme  is  in  coutemplation 
for  the  supply  of  electricity  to  Burma.  It  is  proposed  to  divert 
the  waters  of  the  Yunzaiin  river  down  a  slope  and  throuch 
tunnels,  thereby  supplying  the  motive  power  for  the  generation 
of  electricity  for  transmission  to  Rangoon.— Reutcr'g  Trade 
Service  (Bombay). 

Kilkenny.  -  -  Electricity  Scheme.— The  Corporation  has 
accepted  the  proposal  of  Mr.  F.  Walsh  to  light  the  town  by 
electricity.  The  new  system  is  expected  to  be  in  operation 
in   two  or   three   months. 

Llandudno.— Price  Reduction. — The  Council  has  decided  to 
reduce  the  price  of  electricity  from  lOd.  to  8d.  per  kWh. 

Nottingham.— Extension  of  Supply— In  a  Bill  which  is  to 
be  promoted  in  the  ensuing  Session  of  Parhament.  the  Not- 
tingham Corporation  is  seeking  powers  to  extend  its  area 
of  suuply,  to  include  Hucknall  Torkard,  Radch£fe-on-Trent. 
Stapleford,  and  Toton. 

Okehampton.— Purchase  of  Undertaking.— The  Town 
Council  is  approaching  Mr.  G.  K.  Blatchford  with  a  view  to 
purchasing  the  electricity  undertaking. 

Oldham.— LoAiv  Sanctioned —The  Electricity  Commis- 
sioners have  intimated,  in  connection  with  the  Electricity 
Committee's  application  for  permission  to  borrow  £70,000 
for  mains  and  transformers,  that  they  are  prepared  to  sanc- 
tion  the  borrowing  of  £60,158. 

Preston.- Loan  Sanctioned.— The  Corporation  has  received 
the  sanction  of  the  Electricity  Commissioners  to  the  borrow- 
ing of  £250,000  for  plant  for  the  new  power  station. 

Queenstown.— Da.\iage  to  Electricity  W'orks.— The  power 
station  was  broken  into  some  time  about  midnight  on  Novem- 
ber 22nd.  and  the  plant  has  been  completely  put  out  o£ 
action.  Entering  the  station  early  the  following  morning 
the  chief  engineer  found  that  engines  and  generators  were 
seriously  damaged.  There  was  evidence  that  heavy  hammers 
had  been  used  on  the  commutators,  some  of  which  had  been 
damaged  beyond  repair. 

Rawmarsh. — Electricity  Supply.— The  Urban  Ck)uncil  has 
under  consideration  a  proposal  to  obtaiu  a  si'VP^J  °f  *'*<^' 
tricity  from  the  Rotberham  Corporation. 


830 


THE     ELECTRICAL     REVIEW,     [Vol.  91.    No.  2,349,  December  1,  1922. 


Selby  .(Yorks.).— EuTTRioiTY  Scppli.— The  Selby  Port- 
holme  "Mills  have  been  secured  by  the  Electrical  Distribution 
of  Yorkshire,  Ltd.,  to  serve  as  .a  distributing  station  for  the 
district. 

Skipton.— Srri-LY  from  Keighlev.— At  the  November  meet- 
fng  of  the  Town  Council  a  letter  was  received  from  the  Elcc- 
tricitv  Commissioners  stating  that  Keighlev  Corporation  had 
agreed  to  supply  electricity  in  bulk  to  the  Yorkshire  Electric 
Power  Co..  at  Eastburn,  for  transmission  to  Skipton.  The 
Commissioners  undertook  to  do  all  in  their  power  to  expedite 
the  completion  of  the  necessary  arrangements  in  order  that 
there  should  be  no  further  delay  in  providing  the  power  so 
urgently  needed. 

Silverton  (Somerset).— Electricity  Supply.— A  proposal  to 
light  the  district  by  electricity  has  been  so  well  received  that 
immediate  operations  to  carry  out  the  project  are  proposed. 

Wattham  Abbey.— Electricity  Supply.— The  North  Metro- 
pohtan  Electric  Supply  Co.  has  informed  the  Urban  Council 
of  its  intention  to  extend  its  supply  of  electricity  to  the 
district  partly  by  underground  and  partly  by  overhead  cables. 


TELEGRAPH    AND   TELEPHONE    NOTES. 


TRAMWAY    AND    RAILWAY    NOTES. 

Belfast. — Reduced  Fares. — At  a  recent  meeting  of  the  Cor- 
poration, a  recommendation  from  the  Iramway  Committee  for 
reducing  the  present  minimum  three-halfpenny  fare  to  one 
penny   was  approved. 

Canada. — Ontario. — The  Provincial  Government  is  con- 
sidering plans  for  the  electrihcation  of  the  lemiskaming  and 
Nortliern  Ontario  Railway  at  a  cost  of  approxmiately 
$y,i.iuu,lnAi.  it  is  conleuded  that,  with  the  enormous  water 
powers  m  the  Northland,  the  subbtitution  of  electric  power 
lor  steam  power  would  ellect  a  considerable  savmg.  It  is 
understood  that  the  Provmcial  Mmisters  are  favourable  to  the 
project  and  that  the  Lieuteuaut-Ouvernor-in-Council  will  direct 
tliat  the  change  be  made. — Heuler's  Ivade  Service  (ioronlo). 
Continental. — Spain. — The  Council  of  Ministers  has  approved 
the  pioject  of  electrihcation  ot  the  line  from  Kivas  to  Jr'uig- 
cerda,  the  trans-Pyrenean  line  built  by  the  State.  Ihe  officers 
of  this  railway  are  at  Bilbao.  Particulars  may  be  obtamed 
from  Senor  ijon  Ramon  Lontagut,  Ingemero  Jefe  de  la 
Segunda  Uivision  de  ierrocarriies,  Balmes  ti'2,  Barcelona.— 
[{eater's   Trade  Service   (Madrid). 

London. — "  Underground  "  Extensions. — The  long-con- 
templated branch  of  the  Metropolitan  Railway  from  Sandy 
Lodge  to  \\  atford  is  to  be  commenced  shortly,  a  contract  for 
the  work  having  been  awarded  to  Messrs.  Logan  &  Heming- 
ton,  a  Doncabter  firm.  The  extension  entails  two  miles  of 
track  and  three  new  stations — \\  atford,  Watford  Golf  Links, 
and  Croxley  Green.  It  is  expected  that  the  construction  will 
occupy  about  two  years  and  give  employment  to  large  numbers 
of  men. 

■■  Lndergrodnd  "  Fares. — In  the  House  of  Commons  on 
November  '27th,  Mr.  Gilbert  asked  the  ParUamentary  Sec- 
retary to  the  Ministry  of  Transport  whether  an  inquiry  was 
ordered  by  his  department  into  certain  fares  charged  by  the 
Undergroimd  Railways  of  London ;  if  so,  when  was  the  in- 
quiry ordered  and  commenced ;  had  any  Report  yet  been  pre- 
sented thereon;  and,  if  so,  could  he  »tate  its  purport. 

Col.  Ashley  replied  that  the  Rates  .Advisory  Committee  Tvas 
asked  on  July  27th  last  to  consider  and  advise  the  Mmi.-i.-i- 
what,  if  any,  modification  should  be  made  in  the  fares  charged 
under  the  provisions  of  the  London  Electric  Railwavs  (Fares, 
&c.),  Act,  192^).  The  Committee  advised  on  October  27th 
that  proposals  made  to  it  by  the  companies  for  the  jjeduo 
tion  of  ordinary  fares,  with  corresponding  reductions  in  work- 
men's fares,  might  reasonably  be  accepted  as  Ftufficiently  meet- 
ting  the  circumstances  of  the  case  at  the  pre.sent  time,  ajid 
that  they  should  be  brought  into  operation  on  January  1st  next. 
The  companies  undertook  to  bring  the  reduced  ordinary  and 
workmen's  fares  in  question  into  operation  on  that  date,  and 
they  had  advertised  particulars  of  the  reductions,  w-hich  in- 
cluded reductions  in  certain  seas/jn  ticket  rates.  It  had  been 
arranged  that  the  Committee  should  present  a  further  report 
in  final  discharge  of  its  reference  in  the  course  of  tihe  early 
months  of  next  year. 

The  L.C.C.has  decided  to  withdi'aw  the  open  trailer  cars 
employed  on  the  South  London  routes,  and  experiments  are 
jaeing  carried  out  with  top-covered  cars  of  larger  capacity. 
.  .Manchester.- Proposed  .Alteration  of  EonTES.— .A  joint 
I'ommittee  in  cliarge  of.  transport  and  highway  interests  has 
proposed  a.  scheme  tor  relieving  the  congested  traffic  in  the 
Heart  of  the  dty  by  the  ."nispensicto  of  certain  tramway  routes 
an*!  the  .ilteration'of  others. 

Mexico. — Railway  Electrification. — The  International 
C^neral  Electric  Compnny  haa  closed  a  contract  for  the> 
flectrification  of  thirty  rnil'O  of  track  of  the  Mexican  Railway 
Co.,  Ltd.,,  between  Oriz^iba  and  Esperanza,  on  the  main 
lines  between  Mexico  City  :,nd  Vera  Cruz.  Tlw  cost  ot 
carrving  out  the  work  is  rffiin.ntt'd  at  between  2,000,0fl0  and 
2;.^.000  dollars.^  The  electrifiMtion  of  this  stretch  of  road 
will-be'tKre'fixst  on' a  main  Jiii"  steam  railway  in  Mexico.— 
Reuters  Trade  Service  d^ivrY'irh. 


Denmark. — Telephone  Extensions.— The  Copenhagen  Tele- 
phone Co.  haa  concluded  a  10,000,000  kr.  5  per  cent,  bond 
loan  with  a  Copenhagen  private  bank,  repayable  in  20  years. 
There  is  no  public  subscription.  A  further  10,000,000  have 
been  authorised  and  will  probably  be  raised  in  a  year's  time, 
and  possibly  a  further  20.000,000  two  years  later.  The  money 
is  required  for  extensions  and  renovations,  and  more  especi- 
ally for  new  cables  cormecting  Copenhagen  with  the 
provinces. — FinaneUr. 

France. — Radio  Control  of  Aircraft. — In  the  last  few  days 
experiments  with  an  aeroplane  Hying  without  a  pilot  and 
guided  by  means  of  radio  telegraphy  have  been  carried  out 
at  the  Viile-sauvage  Aerodrome,  Etampes,  under  the  direc- 
tion  of  MM.    de   Marcay,    Bouche,   and   Percheron. 

Flights  were  made  without  a  pilot  on  November  24th  and 
on  the  2oth  with  a  pilot  in  the  aeroplane,  although  he  used, 
instead  of  the  ordinary  machinery  of  steering  and  engine 
control,  the  gyroscopic  stabiliser  and  the  steering  motors 
which  will  eventually  be  worked  by  Hertzian  waves  directed 
from  a  station  on  the  ground.  A  Voisin  biplane  ]if^k^ 
300-h.p.  motor  was  used,  and  Capt.  Arban^re  was  th|Ppi|Bl. 
The  experiments  are  stated  to  have  been  very  promising. — 
The   Times. 

Eiffel  Tower  Extensions. — The  po^^er  of  the  radio  instal- 
lation at  the  Eiffel  Tower,  from  which  the  meteorological 
reports  are  transmitted -to  the  agricultural  districts  of  France, 
will  shortly  be  increased,  says  The  Times. 

India. — Strowoer  Automatic  Telephones. — Following  the 
example  set  by  the  Post  and  Telegraph  Administration  of  the 
Indian  Government  in  installing  Strowger  automatic  tele'- 
phone  equipment  at  Simla,  Lahore,  and  Amritsar,  and  the 
successful  results  obtained  thereby,  the  Bombay  Telephone 
Co.  has  decided  to  give  its  subscribers  the  benefits  of  Strow- 
ger service  also,  and  will  shortly  proceed  with  the  instaUation 
of  equipuieat  to  serve  a  total  of  11,000  hues  in  the  City  of 
Bombay.  The  contract  for  this  equipment  has  been  secuM|t 
by  the  Automatic  Telephone  Manufacturing  Co.,  Ltd.|^| 
whose  Liverpool  factory  the  whole  of  the  apparatus  wiJ  to 
manufactured.  It  is  anticipated  that  ttre  installation  will  be 
completed  and  the  new  system  ready  for  the  cut-over  early 
in  1924.  Bombay  is  particularly  well  adapted  for  the  success- 
ful exploitation  of  the  Strowger  system,  no  fewer  than  62 
different  languages  and  dialects  being  in  common  use  among 
its  population  of  approximately  one  million.  The  proposed 
total  of  11,000  lines  will  be  housed  in  two  exchanges,  the 
present  "  Central  "  accommodating  immediate  equipment  for 
6,500  Unes,  and  making  provision  for  an  ultimate  capacity 
of  15,0(X).  The  other  e.xchange,  to  be  known  as  "  Gell  Street/' 
will  replace  a  temporary  manual  exchange  which  has  just 
been  completed  at  the  Northern  end  of  the  city,  and  equip- 
ment will  be  provided  there  for  immediate  requirements  with 
4,5(X)  Unes  and  an  ultimate  capacity  of  15,000.  The  five-  'igit 
system  will  be  adopted  and  provision  made  for  connectiou  to 
all  long-distance  toll  Unes  entering  the  city*.  The  scheme 
embraces  line  switches  of  the  rotary  type,  together  with 
covered  type  selectors  and  connectors.  Economies  in  floor 
space  and  cabUng  wiU  be  secured  by  the  adoption  of  th'= 
"  Unit  "  type  intermediate  distributing  frame  for  the  Une 
circuits.  IJnder  this  arrangement  cross  connecting  frames 
are  mounted  on  top  of  the  individual  units  and,  whilst  afford- 
ing exactly  the  same  facilities,  dispense  with  the  necessity  for 
a  separate  intermediate  distributing  frame.  Standard  selector 
and  repeater  trunk  boards  will  be  installed,  together  with 
power  equipment  designed  to  carry  the  ultimate  load  except 
for  the  batteries  which,  at  the  outset,  will  only  be  fitted  with 
sufficient  plates  to  provide  ampere-hour  capacity  for  imnediate 
requirements. 

Irefand. — Communication  Interrupted. — Telegraphic  com- 
munication between  Dublin  and  aU  towns  in  the  south  and 
west  of  Ireland  was  suspended  on  November  28th,  the 
circuits  having  been  cut  by  irregulars  in  the  early  hours  of 
the  morning.  Communication  with  Cork  was,  however, 
restored  during  the.  evening. — Daily   News. 

Italy. — New  Atlantic  Cable. — A  preliminary  agreement  has 
been  concluded  between  the  Italian  Government  and  the 
Western  Union  Telegraph  Co.  for  the  laying  and  working  of 
a  cable  between  a  station  near  Rome  and  one  near  New- 
York.  The  Italians  will  be  responsible  for  the  laying  and 
working  of  the  section  of  the  xable  between  Italy  and  the 
.Azores,  the  Western  Union  Telegraph  Co.  for  the  pection 
between  the  Azores  and  America.  The  cable  in  qnestion 
will  serve  not  only  Italy,  but  considerable  portions  of  Central 
Europe  and  the  Near  East.  This  is  the  first  time  that  Italy 
has  made  such  a  contribution  to  the  telegraphic  means  of 
irit<>rnational    communication. — Datly    Telegraph. 

Radio  Telegrapliy. — Crime  Detection. —Having  in  view  the 
probabilities  ot  radio  telegraphy  in  connection  with  the  de- 
tection and  prevention  of  crime,  the  Huddersfield  Watch 
Committee  has  given  permission  to  the  Chief  Constable 
(Capt.  J,  .W.  Moore)  to  ipstaU  a,  radio  telegraph  and  tele 
phone  set  at  the  Central  Police- Station. 
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THE     KILMARNOCK     ELECTRICITY     UNDERTAKING. 


RECENT     DEVELOPMENTS. 


Fio.    1.— .V   r2,.50l)-K\V    B.T.rr.    TniiK.-Ai.Tin.wK 


The    KiiiMMijKjck    Corporation    ohtaiiK.l    a    I'rnvisiunul         r.p.in.      lu  l'.)U  tlie  Hrst  a.c.  .'i-plia-sf  siipplv  was  iiitro- 
Ordrr    in     18!)!)    to    supiily    elei'tririly  in   llii-  JJiirgli   of         diiced  into  Kilniariioc-k. 

Kilmarnock.        On    tlu'  a.lvi.c   of   Sir   .\  Ir.van.lcr   J5.    W.  Owin-  to  tin- ^'reat  increase  of  tlie  loa.l  on  tlie  station 

Kenncilv.  a.  |Hi\Vfr  station  was  rrcvicl  ,,n  the  site  of  tlie         it    was    foiuiil    necessary    to    install     fiirtlier    plant,    in 
present    slalnni    in    l!)f)l,    ami    llie    foil,, win-'    plant    was         Deienil.er.    1914,  a   l..JOO-k\V  tnrl)o-alternaIor  heiu},'  in- 
installi',!:    Konr   Helliss  coi,ip,.,in(l   enj^ines   worki'ig  at  a         stalled,    tofiether   with   condensing.'  plant,   and  a    further 
pressur,'   ,,f    1 G.")    lb., 
eonpled        to       J)iek, 
Kerr  g-enerators  liav- 
iiiii'    a    total    cjipacitv 
ui     170    kW.        'Hie 
boilei'        l,,i[iso       ci,li- 
tained    three     Lanca- 
shire boilers. 

In  lf)07  a  fnr- 
ther  27r)-kW  iJdliss- 
Dick,  Kerr  set  was 
install, mI,  wilh  a 
water -tnlie  holler 
havinfi'  a  steaminL;- 
capacity  of  5,000  lb. 
per  hour  ;  in  1913  a 
dnpli,'ate  of  the 
Belliss-  Dick,  Kerr 
set  was  installe,!, 
nnikinsi'  the  total 
generatinji'  caji.-icity 
of  the  station  l,0;i() 
kW. 

From  1901   to  191  ri 
the     supply     in      the 
Burfi'U    of      Kilmar- 
nock was  direct    current,    3-wire,     at  a  pressure  of  480         two  boilers  capable   of  evaporatim;-    l."<.()00   lb.    of   water 
\()lts  between  the  outer  conductors  an,l  '240  volts  between  per  hour,  while  in  the  pum|i  room  a  furlher  feed  i)nnii) 

the  out,'r  ami  middle  wires.  an,l,  in  ad,lition.  Ilier,'  was         was  installed. 

a    (1.,-.    supply    for   tlie    tramways   at    a    pressure   of   oOO  In    1914    the    Town    ("oun,il    obtaincl    a    Provision.al 

volts.  Order  to  supply  outside  the  Burf,di  of  Kihuai-noi-k,   i.n- 

The  first  tnriiine  was   installeil   in    .Manli.   1911.    an,l         eluding  a  large  part  of  .Ayrshire  and  also  the  foUowin<r 

was  mannfaetured  by  Messrs.  James  Howden  A-  Sons,  of         l)ur<rhs  :  Troon.  Irvine.  f!alst,}n.  Xewjiiilns.  and  Darvel. 

for      whi -h      purpose      transmission 

countrv  work- 

of    II.OOO'  IL'.OOO 

ase.     the      pressure 

:    means  of    static 

transformers    to   suit    domestic  and 

lH)wev     purposes      in      the      various 

bnru-hs. 

The  supply  in  the  outer  ilistrict 
wa<  first  avail.ible  at  Ilillhouse 
Quarry  in  November,  1914.  Innne- 
d lately  tlici'e  was  a  Lrrc-it  ilemand 
fcu-  elcitricity.  and  in  ordi-r  to  meet 
the  h.a,l  i  further  2.,")00-kW  turlm- 
ald'rn.itnr  was  eonunissioncd  in 
.March.  nili;.  making  the  total 
eap.u-ity  of  the  station  .").r>:{0  kW. 

Marly  in  1!)17  the  whole  of  the 
ori'^iu.il  machinery  was  sold  so  that 
the  space  it  oeenpied  could  lie 
utilisi'il  f(n'  the  aeeomniodation  of 
iiHiri'  etti,-icii(  plant,  and  by  the 
mi. Idle  r.<  l!118  a  o.OOtl-kW  tuvljo- 
allcrnatcu'  was  in  cnnunission,  thus 
makiuL;-  the  i'a]iacity  of  the  genera- 
tiui;-  plant  10.000  kAV,  and  two 
wati'r-tnlk'  b,.ilcrs.  cacli  capable  of 
ivaporatiui:-  I'O.OOO  lb.  of  water  per 
h,uir,  were  installeil. 

Certain  large  manufacturers  n\ade 
application  fiu-  a  supply  of  electricity  in  1918,  but  the 
(^,irporation,  not  having  the  necessary  Parliamentary 
powers  to  supply  these  eons\in>ers,  had  to  obtain  Special 
Onlcrs  to  ilo  s,i.  My  Oitober.  1!H0,  a  transmission  line 
was  completed  to  .\rilrossan.  an, I  a  snp)>ly  was  available 

G 


lines  were  run  ac)'( 
iwiX  al  a  pri'ssure 
volts,  a.c.  .-i-pha 
beinsi-   rcluce.l     bv 


l''i,;.   -J  - 


-i'\M 


i;.  ,V-   W.   I'.,m.i 


Olasgow,  it  licing  of  the  mi.\eil-pressnrc  typ,\  and  was 
designeil  so  that  the  e.xhaust  ste.am  from  the  JSelliss 
engines  coulil  l)e  utilised.  This  turbine  was  ccipleil  to 
a  Hniwn.  Uoveri  alternator  capable  of  giving  an  oul- 
put   of  ,"iOO  kW  at   3,300   v,.lts,  ;i-phase.   50  cy,-K.s.   3.0011 
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in  the  Ardrossan  Sliipvard  and  Harbour  to  the  extent  of 
2.000  h.p.  The  transmission  lines  were  continued  to 
Dalrv  in  1920,  and  in  1922  the  Corporation  again  ob- 
tained permission  to  supph'  Hi  parishes  and  burglis, 
all  in  the  County  of  Ayr. 

During  1920  it  was  realised  that  the  capacity  of  tlie 
station  was  not  sufficient  to  meet  tlie  load,  should  at  any 
time  one  of  the  generators  be  out  of  connnission.  and  it 
Avas   decided    to  practically   double  the    cajiacity  of    tlie 


check   the   ctliciencv  of  the 


Fig.  3. — Motoh  Converters. 

whole  of  the  generating  plant,  which  necessitated  the 
building  of  an  almost  new  station,  which  was  com- 
menced in  May,  1920,  and  is  now  completed. 

In  the  new  engine  room  the  following  plant  is  in- 
stalled :  One  turbo-alternator  running  at  a  speed  of 
1.500  r.p.m.,  lig.  1,  designed  for  a  steam  pressure  of 
250  lb.,  superheated  250°.  The  alternator  is  capable  of 
giving  a  continuous  output  of  12,500  k\V  at  .3,300  volts, 
3-phase,  50  cycles.  A  50-ton  electrically-operated 
travelling  crane  has  been  provided,  and  in  the  basement 
are  the  necessary  condenser  and  circulating  pumps  and 
air  tilter.  The  condenser,  fig.  i,  is  capable  of  dealing 
with  140,000  lb.  of  steam  per  hour  in  a  vacuum  of 
28J  in.  with  the  barometer  at  30  in.  The  cooling  surface 
is  16.000  sq.  ft.,  and  the  circulating  pump  is  capable  of 
delivering  735,000  gallons  per  hour.  The  rotary  com- 
bination is  driven  by  a  300-b.h.p.  motor  running  at  a 
speed  of  960  r.p.m.  The  auxiliary  plant  of  the  remain- 
ing turbines  is  driven  by  auxiliary  turbines,  the  exhaust 
steam  of  wiiich  is  used  for  heating  the  feed  water 
through  a  direct  contact  heater. 

In  the  new  boiler  house,  fig.  2,  there  are  erected  two 
marine  type  water-tube  boilers  capable  of  evaporating 
50,000  lb.  of  water  per  hour  from  a  feed  temperature  of 
100°  F.  into  steam  at  250  lb.  per  sq.  in.  The  total 
heating  surface  of  each  boiler  is  7,445  sq.  ft.,  and  above 
them  are  the  necessary  economisers,  each  having  a  total 
iieating  surface  of  5,133  sq.  ft.,  above  which  are  in- 
stalled the  induced-draught  fans  and  chimneys.  A  con- 
siderably increased  evaporation  can  be  obtained,  how- 
ever, if  a  better  class  of  fuel  is  used,  a.s  the  Ijoilers  are 
capable  of  giving  the  above  evaporation  when  tising  coal 
having  a  calorific  value  of  8.000  B.th.u.  In  the  base- 
ment is  the  necessary  forced-draught  plant.  The  hot  air 
from  the  alteriiiUor  is  discharged  into  tiie  fan  inlet,  thus 
jiroviding  liot  air  underneath  the  furnaces. 

The  coal  is  brought  in  trucks  along  the  sidings  liy  tlic 
Corporation  locomotive,  and  is  then  tipped  into  the  coal 
bunker:  from  there  it  is  elevated  into  the  storage  tanks 
at  the  to|)  of  the  boiler  house,  and  falls  liy  gravity  into 
the  hoppers  of  the  boilers.  The  a.shes  fall  by  gravity 
into  hoppers  situated  in  the  basement,  where  they  are 
broken  up  and  then  carried  by  means  of  suction  into  a 
receiver  outside  the  works. 

In  the  pump  room  are  installed  two  Weir  turbine- 
driven  rotary  feed  pumps,  capable  of  delivering  15.000 
irallons  of  water  per  hour  against  a  pressure  of  325  lb. 
per  sq.  in.  The  exhaust  steam  from  this  pump  is  used 
for  heating  the  boiler  feed  water.       Suitable  recording 


instruniciits  are  provided   to 
boiler  and  generating  pdant. 

The  amount  of  circulating  water  reijuired  for  the 
condensing  plant  is  considerable,  and  during  dry 
seasons  there  would  have  been  difficulty  in  taking  this 
quantity  continuously  from  the  river,  to  overcome  which 
a  barrage  has  been  erected  across  the  river  immediately 
outside  the  works,  fig.  5.  Wlien  the  liarrage  is  down, 
tlio  watir,  which  has  already  passed  through  the  con- 
densers and  been  di.schatrged  into 
the  river,  is  dammed  back  up  to 
the  weir.  Close  to  the  weir  is  a 
pump  house,  and  should  at  any  time 
there  not  be  sufficient  circulating 
water  coming  down  the  river,  the 
water  which  has  been  dammed  back 
l)y  the  barrage  will  be  pumped  again 
tlirough  the  condensers. 

Amongst    the    contractors    for    the 
new    extension    were :    Turbine    and 
operating    switchboard,    the    British 
Thomson-Houstoi)    Co.,    Ltd.   (which 
supplied   all   the    other   turbine  ma- 
chinery   except    the    500-kW   turbo- 
alternator)  ;        condensing        plant, 
Messrs.  Worthington-Simpson,  Ltd. ; 
boilers,     economisers,     suction     ash 
plant,      and     coal-elevating      plant, 
Messrs.    Babcock    &    Wilcox,    Ltd. ; 
barrage,       Messrs.       Glenfield       and 
Kenneily.  Ltd.  ;  Callender's  Cable  and  Construction  Co., 
Ltd.,  was  the  successful  contractor  for  the  laying  of  the 
cables  in  the  original  scheme  in  1904,  and  also  obtained 
the  contract  for  practically  the  whole  of  the  Corpora- 
tion's cable  work.       This  firm  has  also  erected  a  large 
amount  of  the  Corporation's  overhead  transmission  lines 
on  "  Kav  "  towers. 


1'"U1,   4.— CO.NDENSEH    AND   ClRCfl.ATING    PUiMl". 

The  whole  of  tlie  distribution  work  in  the  various 
burghs  outside  Kilmarnock  has  been  done  by  the  Cor- 
poration's own  staff. 

The  Corporation  now  finds  it  necessary  to  increase 
the  jjressure  of  the  supply  to  the  outer  districts,  and  re- 
cently a  transmission  line,  fig.  6,  has  been  erected  to 
Kilbiriiie  and  is  working  at  25,000  volts.  With  a  viev.- 
to  saving  expense,  outdoor  sub-stations  are  now  being 
erected,  together  with  overhead  switches. 
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,\Ii'.  W.  ('.  JU'Mjii,  tin-  I'li^iin'cr  and  inimager  of  iIjc 
undertaking,  lias  .sunn;  iOO  scjuare  miles  to  supply,  and 
has  some  80  miles  of  overhead  transmission  line  work- 
ing at  11,000  volts,  3-phase,  50  cycles,  and  also  some 
20  miles  of  transmission  line  working  at  25,000  volts. 
The  11,000-volt  transmission  lines  pass  over  agricnl- 
tural  land  and  a  number  of  farms.  Tlie  Corporation 
supplies  all  these  farms  by  means  of  small  pole  trans- 
formers ;  altogether  some  50  farms  use  electricity  for 
practically  all  jiurposes — lighting, 
heating  and  power. 

Regarding  the  outdoor  sub- 
stations, the  arrangement  is  as  fol- 
lows : — The  structure  is  either  lat- 
tice work  or  steel  girder  work.  On 
a  six-wire  through  feeder  line  both 
feeders  pass  througli  switches,  chok- 
ing coils,  lightning  arresters  and,  in 
some  cases,  fuses,  which  are  erected 
in  a  horizontal  position  at  the  top  of 
the  sub-station  ;  the  open-air  switches 
controlling  the  transformer  are 
erected  in  a  vertical  plane  on  the 
side.  All  the  open-air  switche.s  are 
arranged  to  be  operated  from  the 
ground  by  means  of  a  long  rod.  In 
a  sub-station  which  has  been  con- 
structed recentlj'  the  open-air 
switches     are    erected    as    explained 

above,  but  a  small  building  containing  oil  switches  is 
also  erected  at  the  top  of  the  sub-station.  The  trans- 
formers themselves  are  specially  designed  for  being  in- 
stalled in  the  open,  and  some  of  them  are  wound  in  series- 
parallel  so  that  either  11,00  or  22,000  volts  can  be 
obtained.  Inside  the  transformer  is  the  necessary 
potential  transformer,  and  bolted  on  the  outside  case  is 
a  voltmeter  enclosed  in  a  water-tight  cast-iron  bos.      In 


MADFIELD'S    "  MECLA"    STEEL    WORKS, 


Xkw   i{oi,i.ixr;-Mn,i,  I'i..a.\t. 


The  Hecla  &  East  Hecla  Works  at  Tinsley  and  Atter- 
cliffe,  Sheffield,  of  Messrs.  Hadfields,  Ltd.,  are  amongst 
the  most  widely  known  steel-making  organisations  in  the 
world,  and  are  particularly  prominent  in  the  production 
or  special  steels.      For  the  purpose  of  further  increasing 


Fig.   G.— a   ■2.5,(KI1i-\'    Is 


e  two  feeders  in 
is  such  that  the 
feeder  either  on 


an  iiprn-air  sub-station  where  there  ar 
and  out,  the  arrangement  of  switching 
transformers  can  be  switched  into  any 
the  in-coming  or  out-going  side. 

In  conclusion,  it  may  be  mentioned  that  the  output  of 
the  undertaking  during  the  year  1922  amounted  to 
17,:j:):i,(l(;0  kWh,  the  revenue  being  i:l0:i,080,  and  tlie 
total  capital  expenditure  £574,641. 


Pig.    5. — Gi;.m;kal    \'ii;w    uf   Barkagk. 

their  facilities  there  have  recently  been  installed  three 
electrically-driven  rolling  mills,  including  a  reversing ' 
i'S-in.  blooming  and  tinisliing  mill  and  11-in.  and  14-in. 
bar  mills.  The  two  smaller  mills  are  used  for  rolling 
billets  to  the  various  commercial  sizes,  and  have  proved 
very  useful  also  for  the  production  of  special  alloy  high- 
tensile  steels. 

They  are  of  the  continuous  running  bar  type,  each 
driven  direct  by  an  electric  motor  having  a  flywheel  and 
flexible  coujaling  interposed  between  the  motor  and  the 
mill.  The  mills  are  complete  with  the  usual  reeling  ma- 
chines, shears  and  hot  saws,  &c.,  all  driven  by  individual 
electric  motors.  A  roll-turning  department  is  provided 
in  which  are  situated  electrically-driven  lathes  and  other 
equipment.  Overhead  electric  travelling  cranes  liandle 
the  raw  and  finished  materials. 

The  11-in.  mill  is  arranged  with  five  sets  of  housings, 
i.e.,  one  three-high  and  four  two-high,  driven  by  a  400- 
800-h.p.  compound  interpole  motor  having  a  rated  speed 
of  from  150  to  250  r.p.m.  through  a  totally-enclosed 
machine-out  double-helical  reduction  gear  to  reduce  the 
speed  of  the  mill  to  a  minimum  of  110  r.p.m.  Inter- 
posed between  the  reduction  gear  and  the  motor  is  a  fly- 
wheel 10  ft.  diameter  and  weighing  17  tons.  A  buSer 
spring  flexible  coupling  connects  the  motor  shaft  to  the 
flywheel  shaft,  and  a  concentric  coupling  connects  the 
flywheel  shaft  to  the  reduction  gear.  The  starting  panel 
for  the  motor  is  of  the  contactor  type.  The  mill  rolls 
2A-in.  billets  to  rounds  of  from  IJ-in.  to  J-in.  diameter, 
and  to  squares  of  from  \\  in.  to  1  in.,  .also  to  flats  of 
equivalent  section  within  the  capacity  of  the  mill  and 
other  special  sections  as  recpiircd. 

The  14-in.  mill  is  arranged  with  six  sets  of  housings 
two-high,  driven  by  a  500  1.000-h.p.  compound  inter- 
pole motor  having  a  rated  speeil  of  from  75  to  150  r.p.m.. 
the  rolls  running  at  the  same  speeds.  Interposed  between 
the  mill  and  motor  is  a  cast-iron  flywheel,  12  ft.  dia- 
meter, weighing  40  tons.  A  btiffer  sjiring  flexible 
coupling  connects  the  motor  shaft  to  the  flywheel  shaft. 
The  starting  panel  for  the  motor  is  of  the  contactor 
type.  This  mill  rolls  5-in.  billets  to  rounds  of  from 
;!-in.  to  1-in.  diameter  ami  to  sipiares  of  from  3  in.  to 
1  in.,  also  to  flats  from  7  in  to  1  in.  ilown.  and  other 
special  sections  as  required. 

The  2S-in.  mill  with  its  reversing  motor,  will  roll 
1.500  tons  of  special  steel  IJ-ton  ingots  down  to  2i-in. 
billets  per  week.  The  motor  is  supplied  with  current 
on  the  Ilgner  system,  is  rated  at  .'^.200  h.p..  and  can 
deal  with  a  tr.msient  jicak  of  about  11. GOO  h.p. 

The  steel  ]>lant  to  serve  this  particular  mill   is  housed 
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in  tiiu  adjuiiiijsy  building  anJ  Luiuini.scs  upun-liLavtii 
furnaces,  each  having  a  melting  capacity  of  from  2S  to 
35  tons  per  charge.  The  outqut  capacity  is  about 
1.200  tons  per  week.  There  are  also  nine  electric  fui- 
naces  of  G-7  tons  capacity,  and  three  smaller  furnaros. 
The  complete  plant  has  a  total  melting  capacity  of 
about  2.300  tons   per  week,    ami   was   built  at    a   cost  of 


a  coustaul  luniiie  of  ll'.j  Iju-ii.  frcim  slamlsliU  to 
IJO  r.p.m.  in  eitlier  direction,  and  gives  a  constant  horse- 
power of  3,200  between  tlie  speeds  of  GO  and  120  r.]).m. 
Tiic  ovri-load  capacity  conTspnnds  to  a  toriiuc  of  ir>:!  ton- 
ft.  between  standstill  and  till  i\|i.ni.:  and  11, GOO  h.)!. 
between  the  speeds  of  fill  ami  1211  r.p.m. 

Fig.    2   illustrates    the    motor   hidkint;-    at    the   driviu" 
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£•260,0110.       I'he  total   output  eapai-ity   of   the   Hadfield 
steel  works  amounts  to  over  i,000  tons  per  week. 

The  mill  plant  was  constructed  by  the  Brightside 
Foundry  and  Engineering  Co.,  Ltd.,  Sheffield.  The 
electric  motor  is  connected  to  the  bottom  jjinion  by  a 
coupling  of  tlie  "  Ortman  "  sliding  type,  constructed 
entirely  of  steel,  the  engaging  portions  of  which  are  re- 


end.     The  double  armature  weighs  02  tons  and  had  to  be 
handled  by  two  of  the  overhead  35-ton  cranes. 

Tlie  motor,  which  is  of  the  double-armature  type,  is 
shunt  wound,  with  compensating  windings  in  the  jiolo 
faces,  and  is  provided  with  eommutating  poles,  the  two 
armatures  being  connected  in  series  for  a  maximum  of 
1,300  volts.      Ventilating  air  for  the  motor  is  cooled  and 


Fig.   2.— .\  3,-20l)/ll,(;ilo-ii.r.   li.T.II.  M 

newable.  It  can  be  engaged  or  disengaged  by  hvilraulic 
gear  enaliling  the  motor  to  be  run  independently  <if  the 
mill  for  testing  or  other  purposes,  and  the  oil  for  the 
pinions  and  bearings  is  circulated  by  a  motor-drivi  ii 
rotary  pumj). 

The  mill  motor,  built  by  the  itritish  Thomson-HoMstc.n 
Co..  Ltd..  which  has  an  r.iu.s.  rating  of  3.200  h.p.  and 
a  nia.\imum  rating  of  11, GOO  h.p..  is  capable  of  ixeiting 
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4,750  kW  when  running  at  500/600  r.p.m.  at  650  volts. 
The  shaft  extension  of  the  outer  generator  is  fitted  with 
a  buffer-spring  type  flexible  coupling,  connected  with  a 
cast-steel  fljrivheel  11  ft.  G  in.  diameter  and  30  tons 
in  weight. 

A  water-cooled  brake  is  provided  to  bring  the  fly- 
wheel to  rest  quickly  in  case  of  emergency.  The  speed 
of  the  flywheel  is  indicated  on  two  instruments,  one 
located  on  the  main  instrument  board  and  the  other  on 
the  control  platform. 

The  mill  motor  and  generator  fields  are  energised  by 
a  three-unit  set,  which  comprises  a  d.c.  motor,  mill- 
motor  exciter,  and  generator  exciter.  The  field  windings 
of  the  excitors  give  rapid  control  of  the  mill  motor,  and 
since  all  speed  variation  is  obtained  by  control  of  exciter 
fields,  only  small  currents  have  to  be  handled,  a  Ward- 
Leonard  controller  mounted  on  the  control  platform 
l)eing  used  for  this  purpose. 

The  power  for  driving  the  mill  is  taken  from  the 
Shefiield  Corporation  mains  at  11,200  volts,  50  cycles, 
3-phase,  and  transformed  by  static  transformers  to 
3,300  volts.  The  supply  to  the  induction  motor  is  con- 
trolled by  switchgear  of  the  ironclad  drawout-truck  type, 
starting  and  speed  being  controlled  by  a  special  con- 
tactor starting  and  slip-regulating  panel,  which  makes 
the  starting  operation  entirely  automatic. 

The  maximum  power  demanded  from  the  Shefiield 
Corporation  should  not  exceed  from  1,800  to  2,000  h.p., 
.and  this  only  when  the  flywheel  set  is  required  to  do 
more  than  ordinary  running ;  the  main  motor  is 
capable  of  being  reversed  from  full  speed  in  one  direc- 
tion to  full  speed  in  the  other  direction  in  from  three  to 
four  seconds.  The  grand  total  weight  of  the  mill  is 
.about  1,600  tons,  and  the  approximate  weight  of  elec- 
trical equipment  is  400  tons. 

The  11  auxiliary  motors  for  driving  the  live  rollers, 
skids,  and  screw-down  gear  on  cogging  rolls  are  all  of 
40  h.p.  running  at  500  r.p.m.,  and  of  the  reversing 
steelworks  type,  totally-enclosed,  series-wound  with 
commutating  poles.  They  are  rated  on  a  basis  of  one 
hour's  duty  and  will  carry  100  per  cent,  overload  with- 
out sparking,  and  can  also  be  run  at  still  greater  over- 
loads without  serious  sparking.  They  are  all  arranged 
for  remote  control  by  means  of  ironclad  totally-enclosed 
reversing  master  controllers  and  control  panels  of  the 
contactor  type,  with  separate  specially-rated  protected- 
grid  type  resistances. 

The  master  controllers  for  the  motors  driving  the 
ingoing  and  outgoing  live  rollers  of  the  cogging  and 
finishing  mills,  also  for  the  screw-down  gear  for  the 
cogging  mill,  and  for  the  skids  between  the  cogging  and 
finishing  mills,  are  all  situated  on  the  main  control 
platform ;  whereas,  for  the  run-out  live  rollers  to  the 
hot  saw  and  beyond,  also  for  the  hot  saw  and  the  skids 
at  the  cooling  bank,  the  controllers  are  fixed  on  separate 
platforms. 

An  electric  telegraph  system  is  established  between 
the  control  platform  and  the  electrical  equipment  house, 
by  which  orders  may  be  communicated  between  the  mill- 
driver  on  the  platform  and  the  attendant  in  the  elec- 
trical equipment  house,  and  vice-versa. 


CONTRACTS    OPEN    AND   CLOSED. 

(The  date  given  in  parentheiei  at  the  end  of  the  paragraph 
indicatei  the  issue  of  the  Elbctrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


Decimal   Coinage  and   Metric   Weights  and   Measures. — 

\t  the  annual  meeting  of  the  Decimal  Association  on  Novem- 
i.er  aSrd,  the  President.  Sir  RiLhard  Gregory.  D.Sc,  F.R.A.S.. 
icmarked  that  the  u.se  of  the  metric  system  w,is  now  obUgatory 
'1  46  countries;  Japan  was  the  latest  addition  to  the  list. 
'Jntil  we  in  this  country  adopted  this  universal  language  of 
quantity  we  should  continue  to  be  handicapped  in  comparison 
with  our  competitors  for  the  trade  of  the  world.  The  metric 
■system  was  used  in  the  electrical  industry,  in  radio  communi- 
cation and  broadcasting,  in  aviation  and  in  int<'rnational 
•athletics  by  the  whole  world,  .and  only  this  country  and  the 
United  Stat<?e  still  retained  the  old  measures  in  use  for  other 
purposes.  Tlie  policy  of  the  Executive  Oonmiittee  which  advo- 
cated the  "  10-penuy  .shilling  "  for  the  purpose  of  arriving  at 
a  decimal  coinage  without  altering  a  single  coin  (merely  in- 
creasing the  value  of  the  penny  by  20  per  cent.)  was  unani- 
mously approved. 


OPEN. 

Abertillery. — December     15th.        Electricity    Department. 

One  ■2,200-V,  h.p.,  feeder,  one  200-kW  and  one'30-kW  convert- 
ing sets;  h.  and  l.p.  switchgear;  static  tranaformers  and  l.p. 
switchgear;  a.c.  overhead  and  underground  diartaibnting 
system.     (November  34th.) 

Atherton.— December  20th.  Urban  District  Council. 
Two  30-kV.\,  single-phase  transformers  and    one    150-kVA 

ditto.     (See  this  issue.). 

Australia.— Perth.— .January  17th.  Postmaster-General's 
Department.  Telephone  and  telegraph  apparatus,  testing  in- 
struments, and  protective  apparatus.* 

Belgium.  —  December  6th.  Belgian  State  Railway 
authorities  at  I.a  Salle  Madeleine,  BrusseLs.  Rotary  converter 
?et,  and  a  switchboard  at  the  signalling  sub-station  at  Ghent^ 
St.  Pierre,  and  a  switchboard  at  the  signalling  sub-station  at 
Denderleeuw. 

December  11th.  Municipal  Council  of  Schaerbeek,  near 
Brussels.  1,100  dividing  boxes,  100  junction  lx)xes,  and  1,000 
5-amp.  single-phase  electricity  meters.  Specification  from  the 
Service  de  I'Electricite,  Hotel  Communal,  Schaerbeek. 

Belgian  Congo — February  10th.  Belgian  Ministry  of  the 
Colomes,  20,  Rue  de  Namur,  Brussels.  For  system  of  distri- 
bution of  electrical  energy  at  Stanley  Pool,  Kasai,  in  the  Bel- 
gian Congo. 

Bolton-upon-Dearue. — December    21st.      Deame    District 

Light  Railways  Committee.  Construction  and  equipment  of 
the  Dearne  District  Light  Railways. — Rails  and  fishplates; 
points  and  crossings;  permanent  way,  road  widenings,  and 
bridge  works;  overhead  Une  equipment;  feeder  cables;  sub- 
station plant;    rolling  stock;    buildings.     (See  this  issue.) 

Edinburgh. — December  4th.  Electricity  Supply  Depart- 
ment.    One  oOO-kW  converting  set.     (November  i7th.) 

France. — Paris.— December  11th.  Poet  and  Telegraph  De- 
partment. Supply  of  metallic  filament  lamps  for  one  year. 
Service  Central  du  Materiel  des  P.T.T.,  75,  Boulevard  Boune, 
Paris. 

Glasgow. — December  5th.  Corporation.  Electric  light- 
ing installation  in  connection  with  the  Moss  Park  housing 
scheme.     City  Electrical  Engineer,  75,  Waterloo  Street. 

Headington,  near  Oxford.— December  9th.  Board  of 
Guardians.  Installation  of  electric  lighting  in  the  infirmaries, 
&c.     (November   24th.) 

India. — January  9tb.  Great  Indian  and  Peninsular  Rail- 
way Co.  Electrification  of  Bombay  suburban  lines :  Elec- 
trical equipment  of  coaches,  overhead  equipment  of  permanent 
way,  and  overhead  distribution  lines.     (November  17th.) 

Leeds. — December  8th.  Board  of  Guardians.  Switch- 
lx)ard  for  private  telephone  installation  at  the  Lodge  of  the 
Institutions,  Beckett  Street.  Particulars  from  the  Master  of 
the  Institution,  J.  H.  Ford,  clerk  to  Board  of  Guardians, 
Poor  Law  Offices,  South  Parade.  Leeds. 

London.— B.^RKiNG.— December  19th.  County  of  London 
Electric  Supply  Co.,  Ltd.  Water-tube  boilers  for  the  Barking 
power  station.     (November  24th.) 

Long  Eaton. — December  11th.  Electricity  Department. 
Storage  battery,  3-wire  booster,  switchboard,  and  steel  plat- 
form.    (See   this   issue.) 

Manchester. — December  4th.  Electricity  Committee. 
Two  2,o00-kW,  one  1,500-kW,  and  one  1,000-kW  rotary  con- 
verters, with  static  ti-ansformers ;  or.  alternatively,  motor 
converters,  with  switchgear,  l.p.  transformer,  &c.  Four 
500-kW  automatically-controlled  rotary  converters  and  static 
transformers;  or,  alternatively,  motor  converters,  complete 
with  the  neceesary  switchgear  and  full  automatic  equipment. 
(November  17th.) 

New  Zealand. — Wellington. — January  30th.  Posts  and 
Telegraph  Department.    2,(XX1  g.i.  earth"  rods,  5  ft.  x  i  in.* 

South  Africa.— Malmesbury.— January  'Xth.  Municipal 
Council.  Electric  lighting  plant,  including  two  75-k'W  d.c. 
units,  boilers,  poles,  battery,  &c.* 

St.  Heller,  Jersey.— Parish  .\ssemblv. — Concession  for  the 
establishment  of  an  electricity  undertaking  to  supply  electrical 
energy  for  all  public  and  private  puriiose-s  within  the  Parish 
of  St.'Helier.     (November  2-lth.) 

Torquay. — December  IStb.  Electricity  Committee.  Two 
4tX)-k\\  rotary  converters  and  one  8l)(.)-k\V  rotary  converter, 
complete  with  transformers,  switchgcaj-,  and  accessories.  (See 
this  i.^sue.) 

Warrington, — December  11th.  Electricity  and  Tramways 
Department.    Motors.     (November  24th.) 

•.\  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),  35,  Old  Queen  Street,  S.W.I. 
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CLOSED. 

Australia.— Sidney.— The  City  Council  has  reversed  its  pre- 
vious decision,  and  hae  awarded  the  contract  for  the  supply 
of  meters  to  the  Electricity  Meter  Manufacturing  Co.,  of 
Sydney,   the   price     being    £i-2,';m.—Reutcr-a    Trade  Service 

According  to  the  Sydiic\i  Mnrtiing  Herald,  the  Sydney  Cor- 
poration Electricity  Supply  Committee  declined  to  consider  a 
tender  sent  in  for  what  were  termed  Swiss  electricity  meters, 
though  the  tender  was  the  lowest,  the  aldermen  fearing  that 
the  meters  were  of  German  manufacture  ('27s  8d.,  free  of  all 
dutj-  and  landing  charges;  the  Customs  duty  on  foreign 
meters  is  45  per  cent,  and  on  BritL«h  meters  35  per  cent.). 
The  cheapest  British  meter  was  that  offered  by  Koyes  Bros., 
at  £1  13s.  4d.  The  Australian  Meter  Manufacturing  Co. 
offered  meters  made  in  Sydney  at  35s.  each,  or,  as  an  alterna- 
tive, at  the  cheapest  price  quoted  for  a  meter  landed  iii 
Sydney  that  complied  with  the  terms  of  the  City  Council's 
specification. 

.\ld.  Courtenay  said  that  this  local  firm  had  been  supplymg 
the  City  Council  satisfactorily  for  some  years,  and  if  it 
were  driven  out  of  business  there  would  be  no  more  local 
competition,  and  the  City  Council  would  have  to  pay  much 
more  for  the  next  supply  of  meters.  By  four  votes  to  two  the 
Conomitt^e  decided  to  recommend  the  City  Council  to  purchase 
the  meters  from  the  local  firm  at  the  price  of  the  British 
meters.    The    Council    accepted   the  recommendation. 

At  a  subsequent  meeting  of  tue  City  Council,  says  the 
Sydney  Daily  Telegraph,  Messrs.  Noye.s  Bros,  protested  against 
the  acceptance  of  the  aiternative  tender  of  the  Electricity 
Meter  Manufacturing  Co.  to  supply  5,000  light  meters  "at  the 
cheapest  price  quoted  for  any  British  meter,"  stating  that 
their  tender  was  the  lowest,  and  the  acceptance  of  the  other 
tender  eliminated  fair  competition.  Mr.  Forbes  Mackay, 
general  manager  of  the  Electricity  Supply  Department,  re- 
ported that  the  alternative  offer  should  not  have  been  fcon- 
sidered.  Although  he  wanted  to  see  the  manufacture  of 
meters  encouraged,  such  a  precedent  would  keep  good  firms 
from  tendering.  This  was,  however,  a  special  case,  and  it 
was  not  the  Council's  intention  to  make  a  practice  of  con- 
sidering alternative  tender  offers. 

Blackburn. — Accepted  :— 

Elfclric    lighting    installation    al    Savoy    Picture    The.<trp,    Rnllon    Rcvl.- 
Mr.  W.  rickup. 

Edinburgh. — Corporation,    .\ccepted  : — 

Fi(ty-tix   double-decked   cars    (£40,600).— Leeds   Forge    Co..    Ltd.      Ihis    was 
the  lowest  tender,  others  submitted  ranging  up  to  £58,000. 

Government  Contracts. — The  following  Government  con- 
tracts were   placed   during  October,   1922  ;  — 

.Vdwiralty. — Contract   -vnd   Purchase    DEPAKiMEst, 
Electrically-driven    air  compressor.— .Alley    &    MacLellan.    I. Id. 
.Accumulator  cells. — Fuller's  United   Electric   Works,  Ltd. 
Electrodes.— Quasi   Arc    Co.,    Ltd. 

Electrically-driven    ice-making    plant. — P.     Brotherhood,    Ltd. 
Switchboard,    complete    with    instruments.— Park    Royal    Eng.    Works,    Ltd. 
Transformer   and    switchgear. — General    Electric    Co.,    Ltd. 
Control  valve   panels. — MacTaggart,    Scott  &  Co.,    Lid. 
Motor-driven    circulating    pumps. — kees   Roturbo    Manufacturing    Co.,    Ltd. 

War   Office. 
Secondary    batteries.- Pritchett    S:    Gold    and    E.P.S.    Co.,    Ltd. 
Electric   wire.— British    Insulated  &  Helsby   Cables,    Ltd. 

Crown  Agent.s  for  the  Colonies. 
Batteries.— D.P.   Battery  Co.,  Ltd. 

Porcelain    insulators,    &c. — Taylor,    Tunniclifle    &    Co.,    Ltd. 
Telephone    apparatus. — Western     Electric    Co.,     Ltd. 

Telephone  cable.  &c.— Siemens  Bros.  &  Co.,  Ltd.:    Johnson  &   Phillips,   Ltd. 
Telephone  material.— British   L.M.    Ericsson    Manufacturing   Co.,    Ltd. 
Bronze    line    wire.— T.    Bolton   &    Sons,    Ltd. 
Copper    wire,    &c.— Elliott's   Metal    Co.,    Ltd. 
Wireless   apparatus. — Radio    Communication    Co.,    Ltd. 

Air   Ministry. 
Ammeters. — Johnson    &   Phillips,    Ltd. 
Batteries. — Siemens  Bros.,    Ltd. 

Generators.— W.   .Mackie   &   Co.;    Evershcd   &   \'ignoles,   Ltd.;     and    Mar- 
coni's   Wireless    Telegraph    Co.,     Ltd. 
Modified    T.F.    receivers.— Muirhead    &    Co. 
Wyt  spreaders. — McGruer  Hollow  Spar  Co.,    Ltd. 
Translormers.- W.    Mackie  &    Co. 
Transmitters.— H.   W.    Sullivan. 
Transmitter   spares. — C.    A.    Carter  &  Co.,    Ltd. 
Valves— General  Electric   Co.,    Ltd.;     Mullard    Radio  Valve  Co.,    Ltd. 

Post  Office. 
Telegraph     apparatus.— British    L.M.     Ericsson     Manufacturing    Co..    Ltd.; 

International    Electric  Co.,    Ltd. 
Telephone    apparatus. — British    L.M.     Ericsson    Manufacturing    Co.,    Ltd.; 
General    Electric    Co.,    Ltd.    ;Peel-Conner   Telephone    Works);     Siemens 
Bros.   &    Co.,    Ltd. 
Testing,   protective  apparatus,  &c. — Phoenix  Telephone   &    Electric   Works, 

Ltd. 
Submarine-   cable.— Telegraph   Construction   &  Maintenance  Co.,  Ltd. 
Telegraph   and    telephone   cable.— British   Insulated   &   Helsby  Cables.    Ltd.; 
Enfield    Kli^wan   Cable    Works,    Ltd.;     Hackbridgc   Cable  Co.,    Ltd.; 
W.   T.    HcnkvS   Telegraph  Wor';s  Co..    Ltd.;    Macintosh    Cable   Co., 
Ltd.;     Pirelli-General   Cable   Works,  Ltd.;     Union    Cable   Co..    Ltd. 
I.oading    coil»— Western     Electric   Co.,    Ltd. 

Cord«    for   telephon.  ^.-General    Electric    Co.,    Ltd.    (Peel-Conner   Telephone 
Works);     Phocnii  Telegraph   i    Electric   Works,  Ltd.;    Western    Elec- 
tric Co.,    Ltd. 
Ducts.— Mounlford.    Phillip?   &   Co.    (1930),    Ltd 
SteeJ  pipes.- Stewart  A   Llr.vds.    Ltd. 
Earth   pl«i«s.— T.   &  W.    Farmiloe,    Ltd. 
Insulatet)   bronze  wirt.— Johnsoiv  Si    Phillip*,    I.Kl. 

Copper  wire.— T.  Bolton  &  Sons,  Ltd.:  British  Insulnt-d  Hi  H-lsbv  Cables, 
Ltd.:  Elliott'i  Met.ll  Co..  Ltd.;  Enfield  Ediswan  Cable  Works.  Ltd.; 
R.  Johnwn  &  Nephew.  Ltd.;  R.  Johnson,  Clapham  &  Morris.  Ltd.; 
PirelU.Cener»I  Cable  Wnrkr  Ltd  ;  Shropshire  Iron  Co.,  Ltd.;  K. 
Snillh  &  Co.  (tncorpomted  with  the  Londoii  ElMtric  W^r«  Co.  ani 
Smiths,    Ltd.);     J.   Wilkes,    Son    &   KhrlflebWk,   Lttl. 


Manufacture,    drawing-in,     and     jointing      cable     (Manchester-Preston).— 

Western    Electric  Co.,    Ltd. 
Rewinding  generators  (Mount   Pleasant   sub-station).— English    Electric    Co., 

Ltd. 
Lifts   (Dundee    Post    Office).— Marryat    &   Scott,    Ltd. 
Power    phint    (Marlborough    telephonic    repeater    station,   Taplow).— Gener:il 

Electric  Co..  Ltd.     Sub-contractors  lor   batteries.— Premier   Accumulalor 

Co..   Ltd.     For  engines.— Ruston   &    Hornsby,    Ltd. 
Telephone    exchange     equipment      (Liverpool    (Royal)  ).— Western      Electric 

Co.,    Ltd.     Sub-contractors    for  batteries.— D.P.   Battery    Co.,   Ltd.     For, 

charging  and   ringing    machines. — Crompton    &   Co. 

Kent. — County  Council.     .Accepted: 

l.l.-iiri.      lighting     and    heating    installation 
(£6.134).— Messrs.    Cash,   London. 


the    l.< 


London. — B.ATTEnsE.4. — Electricity   Undertaking    Committee. 
Kecommended  :  — 

Two  new  cubicles,  fitted  with  switches,  fur  dealing  with  the  linkingup 
mains  and  for  a  large  coupler  switch  (£1,342).— General  Electric  Co.. 
Ltd. 

Leyton. — U.D.C.     The  Council   is    recommended   to    seal 
the  following  contracts  : — • 

Turbine    bl.iding.— English     Electric    Co..    Ltd. 

Sp.irc  armature.— Lancashire  Dynamo  and  Motor  Co.,   Ltd. 

Maidstone. — Board   of  Guardians.     .Accepted: — 

Telephone   installation    at   the   Coxheath    Institution.— Mr.    He  dlcy    Bro«n. 


FORTHCOMINQ     EVENTS. 


Salford  Technical  and  Engineering  Association.— Saturda\.  December  2nd. 

.•\t     the     Roval     Technical     Institute.  At     6.30    p.m.    '  Annual     general 

meeting. 

Institution  of  Electrioal  Engineers.— Informal  meeting.  Mondav,  December 
4lh.  At  the  Institution,  Victoria  Embankment,  W.C.  At  7. p.m.  Dis- 
cushion  on  "  An  Electrical  Installation  at  a  Model  Farm,"  to  be  opened 
by   Mr.  F.  A.  Sclatcr. 

Thurslav.  December  7th.  At  the  Institution.  Victoria  Embankment, 
U'.r.  At  6  p.m.  Paper  nn  "  The  Possibilities  of  Transmission  bv  Under- 
ground Cables   at  100,000/150.000  V."   by  Mr.   A.    M.  Taylor. 

(Students'  Section).— Sunday,  December  10th.  At  3  p.m.  Visit  to  the 
Citv  a  South  London   Railway   recbnstruction   works. 

(Western  Centre).- Monday.  December  4th.  At  the  Public  Library. 
Swansci.  At  6  p.m.  Mr.  R  O.  Kapp  will  read  the  late  Dr.  G.  Kapp's 
paper    on   "  Improvement   of  Power   Factor." 

Royal  Society  of  Art*.- Mondav,  December  4th.  At  lohn  Street.  .Adelnhi. 
W.C.  At  8  pm.  Cantor  lecture,  "Brown  Coal  and  Lignites,"  bv  Prof. 
W.  A.  Bone.   F.R.S. 

Institute  of  Transport.- Mondnv.  December  4th.  At  the  Institution  of  Elec- 
trical Engineers.  Victoria  Embankment.  W.C.  At  .=1-30  p.m.  Paper  on 
"  Passenger  Transport  by   Road   in   Rural  Areas,"  by   Mr.  S.  E.   Garcke. 

Electrical  Societv  of  Olaagow.— Tuesd.nv.  December  5th  Paper  on  "  Indus. 
trial    Illumination    hv    Electrical    Energ^,"    hy   Mr.   G.    Herbert. 

Crennork    Ansociation    of    Electrical    Engineers. — Tuesda\ .    December    .^ih 

At  23,  West  Stew.nrt  Street.  At  7.45  n.m.  T-eeture  on'  "  Wireless  Tele. 
graphy   and    Broadcasting,"  by    Mr.  A.    P.    M.    Fleming. 

Roentgen  Society.— Tuesday,  December  5th.  At  Ihe  Institution  of  Electrical 
Encineers.    Victoria    Embankment,   W.C.     At    8.15  p.m.     Ordinary  meeting. 

Institution  of  Civil  Engineers. — Tuesday,  December  5th.  .At  the  Institiitien, 
Great  George  Street.  S.W.  At  R  n.m.  Paoer  on  "  Strengthening  of  Ihe 
Floor.  &r..   of   the    Forth    Bridge."  by    Mr.  W.    A.  Fraser. 

Sheffield  Electricity  Inquiry.— Tuesday,  December  5th.  At  the  Town  Hall, 
Sheffield.  At  10.30  a.m.  Resumption  of  Llectricily  Cummissioners'  North- 
East    Midlands    Electricity   District    Inquiry. 

Northampton     Engineering     College     Engineering     Society. — Wednest.Nv, 

December      6th.        At    the    Northampton    Institute.    St.    John    Street.    E.C. 

At     5.30     p.m.        Paper     on     "  Oxy-Acetylcne     Welding,"     by     Capt.     D. 

Richardson. 
Association    of    Coniultlng    Engineers    (Incorp.).— Wednesday.     December 

Bih.      At  St.     Stephen's    Club.     Westminster.     At     7    p.m.     for     7.30    p.m. 

Annual   dinner. 

Industrial    League   and  Council.— Wednesday,   December  6th.       At    Holborn 

_^Restaurant.   W.C.     At  6.15  p.m.     Annual   general   meeting. 

Institution     of    Railway    Signal     Engineers.— Wednesday.     December    fith. 

At    the    Institution    of   Electrical    Engineers.      Victoria    Embankment.    W.C. 

At     3.0     p.m.     Paper    on     "  Intermediate    Block    Signalling."    by    Mr.     C. 

Cjr^ake. 

Chief  Technical  Assistants'  Association.- Thursday.  December  7ih.  Dis- 
cussion on  "  Mercury  Rectifiers,"  to  be  opened  by  Mr.   H.  F.  J.  Thompson. 

Chelmsford  Engineering  Society.— Thursday.  December  7th.  At  the  East 
Angli.in  Institute  of  Anrirulfure.  At  7  p.m.  Paper  on  "  Wireless  and 
Aircraft."  by  Capt.   P.    P.    Eckersley. 

Edinburgh  Electrical  Society.— Fridav,  December  Rih.  At  the  Philosophical 
Institute.     At   8  p.m.     Paper  on  "Power  Transmission,"  by   Mr.  T.   Orr. 

Physical  Society  of  London. — Friday,  December  8th.  At  the  Imperial  College 
of    Science,    South    Kensington,    S.W.         At    5   p.m.  Ordinary    scientific 

meeting. 

Institution  of   Heating  and  Ventilating  Engineers.— Fridav.  December  Rth. 

At   the    F.ngineers'  Club.  W.C.     At   7   p.m.     Paper  on   "Centrifugal    Pumps 

.15   Ap|.li>-<l   to  Ile.itlng   Installations."  by  Prof.  A.   H.    Barker. 
Junior    Institution    of    Engineers.— Friday.    December  Sth         At    .39,    Victoria 

Street,   S  W.     At  7.30  p.m.     I.ecturette,  "The  Michell  Thrust   Bearing,"  by 

Mr.   J.  Ward, 
Birmingham  and  District  Electric  Club. -Saturday,   December  9th.    At  the 

Grand   Hotel.     At  7  p.m.     General  meeting. 
Association  of   Mining    Electrical    Engineers   (Lothians'    Branch).- Satur- 

day.    December   9th.     At    Bathgate.      Paper.  "  A    User's    Criticism  of    Design 
of' Electrical  Machinery    for  CoUieries,"  by   Mr.   E,    Cunningham. 


THE     "ELECTRICAL     REVIEW" 
DEPARTMENT. 


SERVICE 


We  have  to  remiqd  readers  that  Service  Department  inquiries 
shouW  be  accompanied  by  a  stamped  addressed  envelope. 
The  makers  or  supplier-'^  of  the  following  are  asked  for:— 

EnoLlTE  electric  tf)rches 

Rowland  daylight  lampe. 

Teumboll  switches. 
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NOTES. 


Railway  Electrification. — The  Cabinet  Committee  on  Un- 
ninploynifint,  of  which  Sir  A.  Griffith-Boseawen,  Minister  of 
lleaJtli,  is  chairman,  met  at  the  House  of  Commons  on  Nov- 
i-mber  27th,  and  fonnulated  projx)sals  which  were  to  lie  sub- 
nutted  to  tho  Cabinet  before  being  outlined  in  the  House  of 
'.'ommons  by  the  Government  in  the  debate  on  unomploy- 
lii/'nt  yesterday,  November  30th. 

Work,  not  doles,  is  the  guiding  principle  of  the  present  com- 
mittee, and  the  encouragement  of  schemes  of  work  by  local 
authorities  and  by  big  corporations,  such  as  railway,  electric, 
power,  tramway,  and  water  development  companies,  forms 
an   essential  part  of  the  new   plans. 

In  this  connection  the  railway  managers  were  received 
by  the  Prime  Minister  on  the  28th  to  discuss  railway  electrifi- 
cation and  other  schemes  that  would  absorb  some  of  the 
unemployed.  Following  this  meeting  Mr.  McKenna,  chairman 
of  the  London  Joint  City  and  Midland  Bank,  and  a  former 
Chancellor  of  the  Exchequer,  conferred  with  Mr.  Bonar  Law. 
It  is  understood  that  interest  on  the  loans  needed  for  putting 
in  hand  the  work,  which  is  estimated  to  cost  in  all  between 
:e.50.(l00,000  and  ^£60,000,000,  will  be  guaranteed  by  the 
Government. 

Electrification,  plans  for  which  have  been  long  maturing, 
and  much  other  necessary  work  on  the  trunk  railways  baa  been 
held  up  pending  the  amalgamations  which  come  into  force  at 
the  beginning  of  the  New  Year.  The  following  railway 
schemes  have  been  outlined  :  — 

South-Eastern  and  Chatham. — Electrification  of  suburban 
lines.  Scheme  A  deals  with  a  1.5  miles  radius,  and  includes 
North  Kent  and  Greenwich  lines,  Dartford  loop,  main  line  to 
Orpington  and  Bromley  North,  Crystal  Palace  and  Greenwich 
Park  branches,  and  Catford  loop.  This  will  be  put  in  hand 
almo.st  at  once. 

Scheme  B,  to  follow,  includes  Stroud  and  outlying  portions 
of  the  line  toTonbridge,  Sevenoaks,  and  Catherham.  Approxi- 
mate cost  of  schemes,  jE-5,000,000;  650  miles  of  track  are  in- 
volved. 

London  and  Brighton. — Electrification  of  .300  track  miles,  in- 
cluding main  line  to  I-ewes  and  Brighton.  Work  in  the 
northern  area  alone  would  give  employment  to  7,6UO  men  for 
four  vears.    Approximate  cost  of  schemes,  from  ^8,000,000  to 

.£in,obo,ooo. 

Great  Ensteni. — Electrification  of  routes  from  Liverpool 
Street  to  Elnfield.  Palace  Gates,  Chingford,  Loughton,  Epping, 
Ongar,  and  Woolwich,  with  suburban  sections  of  main  lines  to 
Broxbourne  and  Gidea  Park. 

London  and  South-Western. — Electrification  of  main  line  to 
Woking  and  Guildford,  and  two  routes  via  Ox.shott  and  Effiing- 
ham  .Junction  to  Guildford. 

Midland. — Electrification  of  London,  Tilbury,  and  Southend 
hue  to  LTpminster.  and  eventually  to  Tilbury  and  Southend  : 
also  widenings  and  new  lines  in  conjunction  with  the  Great 
Ea.stern  between  Stepney  and  'fas  Factory  Junction. 

North-Easirrn. — Electrification  of  main  line  between  York 
and  Newcastle  and  associated  sections. 

Great  Western. — Electrification  of  tho  eastern  and  western 
valley  lines  in  Monmouthshire. 

The    Electrical    Trades    Benevolent    Institution. — .At    the 

Festival  Dinner  on  Wednesday  last,  Sir  James  Kemnal,  pre- 
siding, announced  that  his  appeal,  together  with  the  collec- 
tion at  the  tables,  had  brought  in  .£8.57  10s.  3d.,  making  with 
the  existing  fund  a  total  of  £19,637.  The  guests  numbered 
about  130. 

International    Electro>Technical    Commission.  —  .At    the 

meetings  of  the  I. E.G.  Advisory  Committees,  which  took 
place  in  Geneva  from  November  20th  to  26th,  a  total 
of  58  delegates  were  present,  representing  eleven 
nations,  including  Germany,  and  the  subjects  dealt  with  are 
as  follows:  (1)  rating  of  electrical  machinery;  (2)  graphical 
symbols;  (3)  screw  lamp-caps  and  holders;  (4)  standard  pres- 
sures and  regulations  for  overhead  transmission.  Mr.  Roger 
T.  Smith  acted  as  chairman  of  the  British  delegation  to  the 
Advisory  Committee  on  Rating.  After  four  days'  discussion 
it  was  agreed  eventually  to  recommend  all  the  National  Com- 
mittees of  the  I. E.G.  to  consider  the  acceptance  of  the  40  per 
cent,  rating  with'  overload  as  an  additional  international 
standard.  We  are  also  informed  that  good  progress  has  been 
made  in  the  work  of  the  other  advisory  committees. 

Blind  Soldiers  as  Telephone  Operators. — Universal  as  is 
tho  syuipatiiy  with  the  wonderful  work  accomplished  by 
St.  Dunstan's  for  the  men  of  the  linpcrinl  Forces  who  lost/ 
heir  sight  in  th©  war,  we  arc  particularly  impressed  with 
the  business-like  lines  upon  wliich  this  organisation  has' 
dways  been  conducted.  It  is  St.  Duustan's  proud  boast  that 
it  has  made  "  useful  citizens  again  "  of  nearly  2,000  war- 
blinded  men.  May  we  direct  the  attention  of  employers  to 
the  way  in  which  very  practical  help  can  be  given  to  S^/, 
Danstan's  work  at  the  present  moment?  Many,  of  St. 
Hunstan's  men  have  been  specially  trained  as  telephone 
'iperati«irs,  and  havo  filled  positions  all  over  tho  country  in 
tliis  capacity  with  success.  St.  Dunstan's  always  endeavours 
'^■n  secure  positions  for  its  /nen  as  near  their  own  homes  as 
_„^oic,  and  we  are  informed  that  Manchester,  I,iverpool. 
Snetol    and    London,    aru    the    areas    in    which    it    is    at. 


the  moment  desired  to  find  positions  for  them.  However, 
the  Secretary  of  St.  Dunstan's  After-care  Organisation,  loner 
Circle,  Regent's  Park,  N.W.l.,  will  give  every  information 
to  firms  which  may  be  able  to  engage  a  blinded  soldier  as 
telephone  operator,  and  tlius  show  them  that  they  are  inde- 
pendent wage-earning  citizens  of  the  Empire  for  which  they 
.sacrificed  so  much. 

Appointments  Vacant. — Representative,  capable  of  inter- 
viewing and  advising  prospective  consumers  regarding 
lighting,  heating,  and  co<iking  (£-m),  for  the  Bristol  Corpora- 
tion Electricity  Department;  charge  shift  engineer  for  the 
Yorkshire  Electric  Power  Co.;  second  distribution  assistant 
and  one  installation  assistant,  for  the  Newport,  Mon.,  Cor- 
poration Electricity  Department.  (See  our  advertisement 
pages  to-day.) 

"  The  Gas  World  "—2,000th  Number.— On  November 
18th  our  esteemed  contemiX)rary  The  Gas  World  published  a 
special  issue  to  signali.se  the  attainment  of  its  2,000th  number— 
an  achievement  upon  which  we  offer  our  sincere  congratula- 
tions. The  Gas  World  was  first  publi-shed  on  July  26th,  1884, 
at  a  time  when  there  was  little  collaboration  or  communication 
between  the  gas  undertakings;  but  that  condition  was  gradtially 
altered,  largely  by  the  intluence  of  our  contemporary.  We 
are  glad  to  express  our  appreciation  of  the  fair-minded  and 
public-spirited  attitude  which  has  always  characterised  the 
editorial  conduct  of  the  journal ;  though  concerned  with  an  in- 
dustry which  in  some  respects  is  in  rivalry  with  that  which  we 
serve,  it  has  always  commanded  our  respect  and  esteem,  and  it 
has  our  best  wishes  for  its  continued  prosperity  and  enhanced 
prestige. 

The  special  issue,  which  is  a  remarkably  large  one,  contains 
numerous  portraits  of  past  and  present  leaders  of  the  industry, 
and  special  articles  dealing  with  various  aspects  of  the  busineks 
and  the  progress  made  in  40  years,  forming  an  admirable 
review  of  tho  "  gas  world  "  then  and  now. 

The  Society  of  Technical  Engineers'  Unemployment  Id= 
snrance  Scheme. — This  scheme,  which  has  recently  been 
thrown  open  to  the  whole  membership  of  the  Society,  is  an 
extension  of  a  limited  scheme  which  has  been  in  operation  for 
a  year  in  one  of  the  largest  branches,  namely.  Stretford.  In 
this  scheme,  unlike  the  Government  In.surance  Scheme,  unem- 
ployment benefit  is  paid  not  only  on  loss  of  salary  due  to  dis- 
missal, but  also  on  loss  of  salary  due  to  suspension  on  account 
of  a  trade  dispute  to  which  the  members  are  not  parties,  and 
on  partial  or  complete  loss  of  salary  due  to  absence  from  work 
on  account  of  illness  or  accident. 

The  total  period  for  which  benefit  may  be  paid  is  limited  to 
48  weeks:  the  amount  of  benefit  being  reduced  to  three- 
quarters  of  the  original  amount  at  the  end  of  the  12th  week  of 
unemployment,  and  to  one-half  at  the  end  of  the  twenty -fourth 
week. 

Membership  of  the  scheme  is  quite  voluntary,  but  is  limited 
to  members  of  the  S.T.E..  and  loss  of  membership  of  the 
S.T.E.  entails  withdrawal  from  the  scheme.  During  the  pre- 
liminary year's  working  (limited  as  has  been  stated  to  one 
branch  of  the  Society)  the  membership  was  about  160. 

Since  the  scheme  was  commenced  in  the  middle  of  the 
trade  depression  last  year,  it  was  arranged  that  members  of 
that  branch  who  were  already  di.sniissed  or  under  notice  should 
receive  benefit  during  the  first  six  months  of  tlio  scheme  with- 
out any  qualifying  period  whatever,  so  that  in  some  cases 
members  of  the  S.T.E.  received  unemployment  benefit  without 
having  paid  a  i>enny  into  the  unemployment  funds. 

Eleven  claims  in  all  were  paid  during  this  first  year,  of  which 
seven  were  cases  of  dismissal  due  to  reduction  of  stxaff.  two 
were  suspensions  during  the  recent  lock-out,  and  two  were 
cases  of  loss  of  salary  due  to  prolonged  absence  from  work 
arising  from  accident  and  from  illness  respectively.  The  t<ital 
amount  paid  out  to  these  eleven  members  amounted  to  £362. 
in  two  cases  payment  being  only  necessary  for  one  w-eek,  while 
the  longest)  period  of  payment  was  6}  months. 

The  total  contributions  during  the  period  amounted  to  f858. 
Bank  interest  covered  slightly  more  than  the  working  ex- 
penses, so  that  the  balance  on  the  year's  working  amounted 
to  £497.  This  balance  forms  the  nucleus  of  the  enlarged 
scheme  for  the  whole  societv,  the  niember.s  of  Stretford  branch 
agreeing  to  this  balance  being  applied  to  this  purpose. 

The  funds  of  the  scheme  nre  quite  w^parnte  from  the  funds 
of  the  Societv  of  Technical  Engineers,  and  the  unemployment 
ins;irance  scheme 'has  its  own  trustees. 

It  .should  be  emphasised  t)>at,  unlike  tlie  Government  Insur- 
ance Scheme,  the  only  contributions  to  tlie  funds  of  the  scheme 
are  from  its  members,  and  that  no  contributions  are  received 
either  from  the  St.ate  or  from  the  employer. 

An  Electric  Totalisntor. — The  Uitest  development  of  bottinii 
by  means  of  the  totalisjitor  is  a  new  electrical  installation  at 
the  Ellerslie  Racecourse.  .Auckland,  New  Zealand.  It  em- 
bodies recent  improvements  in  the  automatic  type  of  machine,.. 

and    has  n    registering  capacity  of  3.000  l>ets  per   minute. 

Dailii  Mail.  . 

Sheffield  Electricity  Inquiry.— The  Flectricitv  Commia- 
fiioners'  inquiry  with  respect  to  the  North-Efist  Midlands  Elec- 
tricity District^  will  be  resumed  at  tho  Town  Hall,  Sheffield, 
on  December  5th  at  10  30  a.m. 
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Dinner.' — On  Saturday  last,  members  of  the  No.  7  .Vnti- 
.Aireraft  Searchli^^ht  Section  of  the  London  Electrical 
Engineers  held  their  annual  re-union  dinner  at  the 
Holborn  Restaurant.  The  following  were  pre.sent : 
Messrs.  F.  Childs.  E.  Collins.  E.  Moore.  H.  Thomas. 
II.  Verey.  A.  W.  Martin.  E.  McCarthy,  J.  Skeeu, 
and  H.  Payn.  A  letter  was  read  from  Major  H.  G.  G.  Clarke 
regretting  his  inability  to  attend,  owing  to  absence  from 
Ixindon.  and  .expressing  his  appreciation  of  the  Section's  work 
in  France,  both  active  and  experimental,  many  of  the 
Section's  early  experiments  later  becoming  standard  practice 
in  the  searchlight  sections  of  the  Royal  Engineers. 

Fatality. — On  November  24th,  Frank  Brinlcworth,  a  ware- 
houseman, was  killed  by  his  coming  into  contact  with  a  live 
rail  at  Dalston  Junction.  .\  train  passed  over  his  body  before 
it  could  be  taken   from  the  line. 

Lecture. — Mr.  E.  H.  Whysall,  M.I.E.E.,  burgh  electrical 
engineer,  Greenock,  in  a  recent  lecture  to  the  Paisley  Asso- 
ciation of  Electrical  Engineers,  dealt  with  the  national  aspect 
of  electricity  supply.  Generally  speaking,  he  said,  we 
might  be  assured  that  all  things  were  working  together  for 
the  good  of  the  electricity  supply  industry,  and  that  the 
labours  of  the  Electricity  Commissioners  were  already  bear- 
ing fruit.  Both  municipalities  and  companies  had  already 
shown  signs  of  a  development  of  a  profitable  sort  of  com- 
mercial broadmiudedness  that  was  very  hopeful  for  the 
future.  Greenock  municipality,  for  instance,  had  entered 
into  a  contract  with  a  sugar  refining  company  to  buy  from 
i-t  electrical  energy  generated  by  the  steam  raised  from  sugar 
refining.  The  projjer  thing,  in  his  opinion,  was  for  the 
supply  authorities  to  come  to  an  arrangement  with  all  under- 
takings of  this  kind  for  the  purchase  of  surplus  energy. 


INSTITUTION     NOTES. 


The  Institution  of  Electrical  Engineers. — Inpormal  Meet- 
tNGS  Section. — .At  the  informal  meeting  held  on.  Novem- 
ber SOth,  Mr.  W.  E.  Warrilow  was  in  the  chair,'  when 
Mr.  F.  J.  Pearce  opened  a  discussion  on  "Electric  Light 
Wiring."  He  divided  his  paper  into  two  parts;  in  the  first 
he  reviewed  the  various  systems  of  wiring  that  have  been 
in  practic<?  and  criticised  them  in  detail.  In  the  second 
switch  fittings  provided  for  the  more  trying  conditions  such 
with.  He  explained  the  peculiar  requirements  of  installations 
under  these  conditions;  he  did  not  think  the  lighting  and 
switch  fittings  provided  for  the  more  trying  conditions  such 
as  acid  and  fume-laden  atmospheres  were  as  yel  all  that  was 
required,  and  suggested  improvements,  but  he  gave  general 
approval  to  a  screwed-metal-sheathed  cable  with  heavy  brass 
fittings.  The  paper  was  followed  by  an  animated  discussion, 
but  no  striking  improvements  were  suggested.  Some  21 
speakers  took  part  in  the  discussion. 

A.M.I.E.E.  Ex.^MiN.ATioN  Results. —Tlie  list  of  successful 
candidates  who  sat  for  the  A.M. LEE.  examination  in  October, 
1922,  contains  the  names  of  20  candidates  who  passed  the 
whole  of  the  examination ;  five  passed  Part  II  only,  and  two 
passed  Part  I  only.  The  hst  also  shows  that  67  officers  ofl 
the  Corps  of  Royal  Engineers  successfully  pa.ssed  the  examina- 
tion. Results  relating  to  candidates  who  sat  for  the  examina- 
tion abroad  are  to  be  published  later. 

Dinner. — Arrangements  have  been  made  for  members  of 
the  Institution  to  dine  together  at  the  Engineers'  Club  after 
the  ordinary  meeting  of  the  Institution  to  be  held  on  Decem- 
ber 7th.  The  charge  per  cover  will  be  5s.  6d.  Members  wish- 
ing to  be  present  at  the  dinner  are  requested  to  send  their 
names  to  the  secretary  in  advance,  either  in  writing  or  by 
telephone. 

SoiTH-Mir>L,\ND  Territori.al  Centre.— .4nn«aZ  Dinner.— On 
Friday  last  the  annual  dinner  of  the  South-Midland  Centre  was 
held  at  the  Grand  Hotel,  Birmingham.  Prof.  W.  Cramp, 
D.Sc.,  chairman  of  the  Centre,  presided,  and  there  waa  an 
exceptionally  large  attendance,  considerably  exceeding  2U0 
guests. 

Proposing  the  "  Institution  of  Electrical  Engineers,"  Mr.  W. 
Grant  IU)binson,  M..\.,  C.V.O.,  principal  of  Birmingham 
L'niver.sity.  referred  to  the  importance  of  the  Institution,  whose 
functions  were  to  elevate  the  status  of  the  profession,  to  im- 
prove the.  education  and  training  of  electrical  engineers,  and 
to  promote  research.  The  University  was  profoundly  interested 
in  the  second  and  third  of  these  functions;  it  was  promoting 
research  as  fully  as  pos.sible.  and  recently  one  of  its  members. 
Dr.  .'^.ston,  h.id  been  honoured  by  the  award  of  one  of  the 
Nobel  prizes  in  recognition  of  his  discoveries.  Thanks  were 
due  to  the  General  Electric  Co.  for  its  donation  to  research  in 
the  electrical  departnjent.  It  was  the  fir.st  University  to  ostab 
lifih  3  prof e.s.vj rial  chair  in  electrical  engineering,  and  would 
cordially  co-operate  with  the  Institution  in  advancing  the. in- 
terests of  that  science. 

Mr.  Frank  Gill,  OB  K  .  president  I.E. E.,  in  responding,  bore 
witness  to  the  high  i  -i(.  ui  in  which  British  scientists  were 
held  in  the  United  States,  '.vhich  he  had  recently  visited.  The 
Institution,  he  said,  existr/1  to  promote  the  general  advance  of 
electrical  science,  and  he  bid  special  emphasis  on  the  duty  of 
each  member  to  consider  what  he  ccwld  do  towards  that  end, 


ratlu-r  than  what  he  could  get  out  of  the  Institution,  They 
should  read  papers  and  discuss  them,  and  subscriU^  for 
Scieiirc  Abstracts.  The  Territorial  Centres  had  abundantly 
demonstrated  their  usefulness:  but  London  was  obviously  the 
right  place  for  the  headquarters.  The  Board  of  Education  had 
invited  the  assistance  of  the  Institution  in  organising  a  scheme 
of  technical  education  for  the  whole  counti'v.  and  he  asked  iixe 
members  to  help  in  that  work  with  suggestions  and  in  other 
ways.  For  instance,  they  could  afford  opportimities  for  LTniver- 
sity  students  to  work  in  their  workshops  during  the  vacations. 
Service  to  others  was  the  highest  motive  to  which  men 
responded. 

Proposing  "  The  City  of  Birmingham  and  Electricity 
Supply."  Mr.  .\nsten  Chamberlain,  M.P.,  quoted  history  to 
show  that  the  present  depression  was  but  a  repetition  of  past 
experience,  and  as  on  previous  occasions,  prosperity  w^ould  be 
restored  by  new  industrial  developments,  for  which  he  looked 
to  the  electrical  profession.  Electricity  would  play  an  im- 
mense part  in  the  revival  and  reconstruction  of  the  country, 
but  they  should  bear  in  mind  that  whilst  they  were  electri- 
cians they  were  also  citizens,  and  they  should  do  their  duty 
in  that  capacity ;  let  them  not  be  so  wrapped  up  in  their  im- 
portant work  that  they  had  no  time  to  help  in  guiding  their 
country  through  these  difficult  times. 

The  Lord  Mayor,  .\ld.  David  Davies,  J. P.,  responded,  and 
eulogising  the  .spirit  of  those  who  devoted  their  lives  to  public 
service  in  Birmingham,  he  stated  that  the  City  had'  invested 
four  millions  sterling  in  electricity  supply,  and  was  detennined 
to  meet  every  demand  for  power  that  was  made  upon  it. 

Prof.  Cramp  proposed  "  Kindred  Societies  and  Guests,"  and 
took  the  opportunity  to  advocate  co-operation  and  affiliation 
between  the  engineering  associations.  There  were  too  many 
societies,  and  he  appealed  to  them  to  come  together. 

Mr.  Neville  Chaniberlain,  M.P.,  H.M.  Postmaster-General, 
responded,  remarking  that  no  Government  department  owed 
so  much  to  the  electrical  industry  as  the  Post  Office.  The 
prosperity  of  that  department  depended  upon  the  trade  of  the 
country,  and  he  would  .sec  that  it  was  not  conducted  in  such 
a  way  as  to  check  the  development  of  industry  and  commerce. 
Mr.  R.  A.  Chattock,  City  electrical  engineer,  Birmingham, 
proposed  "  Electrical  Industry,"  which  was  going  to  rejuvenate 
the  world.  Electricity  supply  was  a  barometer  of  the  country's 
trade,  and  the  enonnous  amount  of  power  now  taken  by  manu- 
facturers at  indu.strial  centres  was  an  indication  of  the  progress 
that  was  being  made.  In  Binningham  during  the  past  three 
quarters  the  demand  had  increased  at  the  rate  of  7,  30  and  39 
per  cent,  respectively  compared  with  the  previous  year,  and 
was  till  growing.  The  idea  put  forward  in  Mr.  Gill's  presi- 
dential address  was  taking  shape,  as  a  conference  was  to  be 
held  to  deal  with  international  telephony. 

Mr.  Hugo  Hirst,  chairman  of  the  General  Electric  Co., 
responded,  claiming  that  industry  was  the  foundation  of  all 
civilisation ;  it  had  suffered  a  severe  dislocation,  but  the 
worst  was  over,  and  business  was  moving  again.  If  they 
worked  hard,  prosperity  would  soon  return.  Cheap  and 
efficient  transport  and  communication  were  prime  essentials  to 
progress.  Some  years  ago  his  company  had  search.^  the 
country  for  an  ideal  place  to  start  new  works,  and  found  Bir- 
mingham the  best;  now  a  thriving  community  had  gro'wn  up 
where  twenty  years  ago  was  a  waste,  and  young  engineers 
stationed  all  over  the  world  were  sending  orders  home  to  Bir- 
mingham. 

.A  programme  of  music  was  performed  during  the  dinner, 
and  the  arrangements  were  thoroughly  successful  in  every  way. 
Liverpool  Sub-Centre. — Professor  Miles  Walker,  D.Sc, 
read  the  late  Dr.  Kapp's  paper  before  the  Sub-Centre  on 
November  27th.  A  very  interesting  discussion  followed  the 
reading  of  the  paper,  the  following  taking  part : — Messrs. 
Hollingsworth,  Breach,  Higham,  Teago,  Houghton,  Midgly, 
and  Dr.  Marchant,  Messrs.  Prescott,  Rettie,  and  Malpas,  and 
a  written  contribution  from  Dr.  Wall  was  read. 

Institute  of  Metals. — The  Institute  has  published  an  index 
to  the  first  2.5  volumes  of  its  Journal.  A  special  offer 
is  made  to  students  as  an  inducement  to  join  the  Institute. 
Very  favourable  terms  have  been  arranged  for  student  mem- 
bers, and  particulars  can  be  obtained  from  the  Secretary,, 
Mr.  G.  Shaw  Scott,  M.Sc,  m,  Victoria  Street,  S.W.I. 

Association    of    Mining     Electrical    Engineers.  — ,"  The 

Efficient  Control  of  Super-Power  Stations,  with  Special 
Reference  to  Heat  Balance,"  was  the  subject  of  a  paper  read 
by  Mr.  .John  Bruce,  testing  engineer.  Gla.sgow  Corporation 
Electricity  Department,  to  the  members  of  the  local  branch 
of  the  .Association  of  Mining  Electrical  Engineers  at  Glasgow 
on  November  18th.  The  paper  dealt  with  the  distribution 
and  destination  of  the  heat  units  liberated  bv  the  combustion 
(jf  coal.  It  was  thought  that  with  tEe  extended  use  of  oil 
fuel  during  the  last  coal  miners'  strike  many  undertakings 
would  be  able  to  supply  reliable  data  concerning  the  results 
obtained  with  that  fuel,  but  the  time  was  too  short  for  con;- 
(■lu.sive  results  to  be  arrived  at,  as,  owing  to  the  very  high 
cost  of  oil.  users  were  glad  to  go  back  to  the  comparatively 
che^p  coal  fuel,  .After  describing  the  various  availably 
methods  of  furnishing  auxiliary  power,  and  at  the  same  time 
'■ontroUing  the  heat  balance,  Mr,  Bruce  said  that  the  results 
nt  Dalmarnock  compared  very  favourably  with  those  ob- 
tained in  super-power  station  prsctice  in  .America.  Operat- 
ing figures  for  similar  stations  in  this  country  were  difficult 
to  oh'tain,   the    designers  and   engineers  concerned   being  ex- 
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cephonally  conservative  in  the  matter  of  making  public 
results  so  far  obtained.  The  figures  revealed  the  etficiencies 
of  the  numerous  stages  between  the  coal  and  units  generated 
— Glasyow   Herald. 

Edinburgh  Electrical  Society.— On  November  24th,  Mr. 
James  Walker,  A.M.I.E.E.,  read  a  paper  on  "  Overhead 
Transmission,"  in  which  he  dealt  with  the  survey  and  jay- 
out  of  overhead  lines.  He  described_the  tvpes  of  poles  the 
considerations  which  affected  their  .selectionli  and  the  methods 
adopted  in  erection.  The  line  accessories,  insulators,  guys, 
arresters,  and  isolating  links,  were  illustrated.  The  import- 
ance of  efficient  leading-in  and  earthing  appliances  was 
emphasised.  Numerous  diagrams  and  lantern  slides  were 
shown. 

Chelmsford     Engineering    Society On    November    23rd, 

Mr.  \V.  B.  Statham,  M.Inst.C.E.,  read  a  paper  entitled 
"  Industrial  Kefrigeration  and  Ice  Making."  The  president 
(Capt.  H.  Riall  Sankey,  C.B.)  occupied  the  chair.  iji./ 
lecturer  dealt  with  machines  using  ammonia  gas,  carbonic 
acid  gas,  and  sulphurous  acid,  and  said  that  the  first  was  the 
most  extensively  used,  as  the  least  power  was  required  per 
ton  of  ice.  There  was  a  great  advantage  also  in  the  fact 
that  leakage  from  the  ammonia  plant  could  not  fail  to  be 
detected.  The  lecture  was  illustrated  with  lantern  slides 
.showing  various  kinds  of  refrigerating  and  ice-making  plant. 

Finsbury  Technical  College  Old  Students'  Association.-- 

M.4NCHESTER  SECTION.— The  second  annual  general  meeting 
and  smoking  concert  was  held  on  November  ^th,  at  the 
Grand  Hotel,  Manchester,  Mr.  A.  P.  M.  Fleming,  C.B.K.. 
the  chairman,  presiding.  A  very  good  attendance  was 
recorded  and  an  excellent  programme  contributed  to  the 
enjoyment  of  a  thoroughly  successful  meeting.  A  walk  is 
being  arranged  early  in  the  New  Year  and  the  annual  dinner 
will  take  place  in  February.  Any  old  Finsbury  students  m 
the  Manchester  district,  desirous  of  joining  should  write  to 
the  Local  Secretary,  H.  P.  Coucher,  74,  Victoria  Road, 
Stratford. 

Faraday  Society. — .At  the  annual  j^eneral  meetinj*,  held  on 
November  20th,  the  following  ofticers  and  council  were  elected 
to  serve  for  the  year  19'2-2-19'2ci  : — President,  Sir  Robert  Robert- 
.son,  K.B.E.,  F.R.S. ;  Vice-presidents,  Professor  0.  H.  Desch, 
Professor  F.  G.  Donnan,  C.B.E.,  F.R.S. ,  Dr.  J.  A.  Harker, 
P.R.S.,  Professor  T.  N.  LowTy,  C.B.E.,  F.R.S.,  W.  Murray 
Morrison,  Professor  J.  R.  Partington,  Dr.  G.  Senter;  Treasurer, 
Robert  L.  Mond;  Council,  W.  R.  Bousfield,  K.C.,  F.R.S., 
Cosmo  Johns,  Dr.  R.  Lessing,  Professor  W.  C.  McC.  Lewis, 
Professor  J.  W.  McBain,  Dr.  H.  Moore,  C.  C.  Paterson,  Dr. 
J.  N.  Pring,  Professor  A.  O.  Rankine,  Dr.  E.  K.  Rideal. 


OUR     PERSONAL     COLUMN. 

2'/ie  Editors  invite  electrical  engineen,  whether  connected 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  aj  to  their 
niovementa. 


The  Portrush  Urban  Council  received  34  applications  for 
the  post  of  manager  of  the  electricity  supply  works,  rendered 
vacant  by  the  resignation  of  Mr.  Greene.  Seven  applicants 
were  chosen  for  the  short  list,  and  in  the  result  Mr.  O.  W.  P. 
Elliott,   Donag'hadee,    was  appointed. 

Mr.  George  D.  Killey,  J. P.,  has  been  appointed  chairman 
of  the  Directors  of  the  Liverpool  Overhead  Railway  Co.,  in 
place  of  the  late  Mr.  Harvey  C.  Woodward,  J. P. 

Mr.  R.  W.  Dalton,  H.M.  Trade  Commissioner  in  New 
Zealand,  whose  comments  on  the  electrical  position  in  New 
Zealand  we  were  able  to  pubhsh  in  our  last  issue,  has  been 
appointed  Senior  Trade  Commissioner  in  Canada,  in  succession 
to  Mr.  G.  T.  MUne,  who  retires  in  February. 

According  to  The  Times,  Mr.  W.  Murray  Wilson  h&s 
been  appointed  chairman  of  the  La  Plata  Electric  Tramways 
Co.,  and  Mr,  John  Adams  and  Major  G.  0.  S.  Pringle  direc- 
tors. 

At  the  Redditch  U.D.C.  Electricity  Works,  last  week,  Mr. 
R.  N.  Mayne,  the  chief  engineer  and  manager,  was  the  re- 
cipient of  a  solid  silver  inkstand  and  pair  of  candlesticks  on 
the  occasion  of  his  marriage  Mr.  V.  F.  Bush,  chief  assist- 
ant electrical  engineer,  made  the  presentation  in  the  presence 
of  a  large  gathering  of  staff  and  employes. 

Mr.  H.  Stanley  Deacon,  the  managing  director  of  Cryseloo. 
Ltd.,  is  retiring  at  the  close  cf  the  year.  He  has  been  as- 
.^ociated  with  the  company  since  its  inception  hi  1895.  in 
the  old  carbon  lamp  days,  and  was  chairman  of  the  British 
Carbon  Lamp  Association  prior  to  the  advent  of  the  tung- 
sten filament  lamp.  He  has  been  personally  resiKuxsible 
for  the  policy  of  the  company  for  many  years,  and  has  auecess- 
fuUy  steered  the  business  through  many  difficulties  which 
have  assailed  the  lamp  industry.  He  is  a  Justice  of  the 
Peace  for  the  County  of  Bedford,  a  member  of  the  County 
Council,  and  chairman  of  the  House  Committee  of  the 
(3ounty  Hospital,  and  int«nd»  to  devote  himself  to  public 
w«rk. 


The  Secretary  for  Mines  has  appointed  Lt.-Colu.nel  E.  A, 
I'HOMAS,  C.B.E.,  R.A.,  one  of  H.M.  Inapectors  of  Explosives, 
to  bo  an  additional  member  of  the  Explosives  in  Mines  Re- 
search Committee  which  was  recently  appointed  to  inquire 
into  the  causes  of,  and  the  means  of  preventing  the  ignition 
of  firedamp  and  coal  dust  by  the  firing  of  permitted  explosives. 

As  was  briefly  announced  in  our  last  issue.  Sir  Philip 
Nash  K.C.M.G.,  C.B.,  managing  director  of  the  Ijeeds  Forge 
Co.,  Ltd.,  has  been  appointed  chairman  of  the  Metropolitau- 
Vickers   Electrical   Co..   Ltd.,   Trafford   Park,   Manchester    in 


Sir  Philip  Nash, 

Whu  .sik -^eed.-i  Mr.  Annan  Bryce  as  Chairman  of  the  Metro- 

I)olitan-Vickers  Electrical  Co.,  Ltd. 

succession  to  Mr.  J.  Annan  Bryce,  who  has  retired  owing  to 
ill-health.  Sir  Philip  Nash,  who  was  director-general  of  the 
traffic  branch  of  the  Ministry  of  TVansport  up  to  the  time 
he  joined  the  Leeds  Forge  Co.,  Ltd.,  is  a  mechanical  engi- 
neer. He  commenced  his  railway  career  in  1887  at  the  Great 
Northern  Railway  Co.'s  locomotive  works,  Doncaster,  and 
two  years  later  he  entered  the  service  of  the  East  Indian 
Railway  in  the  locomotive  department,  being  appointed  as- 
sistant general  manager  in  1911.  In  March,  1915,  Sir  Philm 
Nash  returned  to  this  country,  and  in  the  autumn  of  1915 
was  appointed  director  of  the  National  Riling  Factories  in 
the  Ministry  of  Munitions.  In  the  summer  of  the  following 
year  he  accompanied  Sir  Eric  Geddes  to  IVance  to  inquire 
into  military  transportation  in  October  of  that  year, 
and  succeeded  Sir  Eric  Geddes  as  Director-General  of 
Tiansportation  in  the  following  May.  Sir  Philip  Nash 
became  Inspector-General  of  Ti-ansportation  of  the  whole 
British  front  on  the  Continent  in  March.  191S,  and 
British'  representative  on  the  Inter-Allied  ll-ansportation 
Council.  Sir  Philip,  who  is  an  officer  of  St.  Maurice  and 
St.  Lazarus,  Commander  of  the  Legion  of  Honour,  Com- 
mander of  the  Order  of  Leopold,  Grand  Officer  of  the  Order 
of  the  Crown  of  Italy,  and  has  the  .\merican  Distinguished 
Service  Modal,  retains  his  position  with  the  Ix?eds  Forge  Co., 
Ltd. 

St.  Pancras  Borough  Council  Electricitv  Committee  Ixis 
appointed  Aid.  J.  H.  Mitchell  chairman,  and  Councillor  S. 
BoLSOM  deputy  chairman,  for  the  ensuing  year. 

Aid.  T.  A.  Beckett  has  boon  appointed  ohairman,  and 
Councillor  E.  R.  Aumkikli)  vice-chairman  of  Fulham  Borough 
Council  Electricity  Conimittoe. 

The  Consolidated  Pneumatic  Tool  Co.,  Ltd..  has  appointed 
Capt.  Coi.i'o^s  C.  Walcott.  R.N.  (Ret.),  as  Us  district 
manager  for  the  Bombay  territory.  He  is  on  his  wav  out  to 
take  up  his  duties  in  the  place  of  Mr.  Rowland  Joiies.  late 
.listrict  manager,  who  has  unfortunately  been  ordered  home 
owing  to  ill-health,  and  has  had  to  relinquish  his  post. 

Mr.  J.  D.  Jones  was  the  recipient  of  a  suit  case,  subscribed 
fur  by  the  staff,  on  leaving  Messrs.  Sandycroft,  LUl..  to  take 
up  a  position  with  the  English  "Electric  Co.,  Ltd..  in  London. 
The  presentation  was  made  by  Mr.  J.  B.  Davies  (cihief  of 
the  deparhnent); 
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Preston  Corporation  Electricity  Committee  recommends 
that  the  appointment  of  Mr.  J.  1.  Suii'son  be  varied  by  his 
release  from  the  duties  of  tramways  engineer,  and  that  he 
devote  the  whole  of  his  time  to  the  duties  of  borough  elet- 
trical  engineer,   at   a  salary  of   jeoOO.    with    bonus. 

Obituary.— Mn.  J.  C.  Griffiths.— IJie  Times  records  the 
death  of  Mr.  J.  C.  Griffiths.  C.V.O.,  late  president  of  the 
Institute  of  Chartered  Accountants,  who  was  engaged  on 
behalf  of  il.e  Electric  and  International  Co.  when  the 
Governmem  took  over  the  telegraphs  in  Great  Britain.  He 
acted  as  advisory  accountant,  it  is  said,  to  mo.st  of  the  tele- 
graph caiile  companies  and  was  a  director  of  the  Western 
Telegraph   Co.    Mr.  Griffiths   was   born  in   1845. 

Mk.  a.  Chl-rchill.- The  death  is  announced  of  Mr.  A. 
Churchill,  who  was  for  27  years  on  the  engineering  staff  of  the 
County  of  London  Electric  Supply  Co.,  Ltd.,  by  whom  he  was 
much  appreciated  and  held  in  the  highest  esteem. 

Will.— The  late  Mr.  W.  F.  Hamilton,  K.C.  who  was  a 
director  of  the  Anglo-Argentine  Tramway  Co..  and  many 
other  concerns,  left  f -23,183  gros.s.  and  i'-2'2.76'2  net  personalty. 


NEW     COMPANIES     REGISTERED. 


Marshall  Electrical  Co.,  Ltd.  (185,795).— Private  com- 
pany. Regiblered  November  17lh.  Capital,  *3,000  in  £1  shares  (2,:100  5  per 
>enl.  cum.  pre(.  and  700  ord.).  To  acquire  the  business  carried  on  at  aO. 
.\Urshall  Street,  W.,  as  the  "  Marshall  Electrical  Co.,"  and  to  adopt  an 
agreement  with  \V.  N.  Ibbotson,  G.  Marr,  and  Mary  A.  Bancroft,  and  to 
carry  on  the  business  of  electricians,  electrical  and  mechanical  engineers,  &c 
The  directors  are :— R.  \V.  L.  A.  Ham,  24,  1  he  Parade,  Golders  Green. 
N.W.,  civil  engineer  (chairman);  W.  N.  Ibbotson,  50.  Marshall  Street,  \V., 
electrical  accessories  manufacturer.  Registered  office  ;  50,  Marshall  btri.-i, 
W.). 

G.  F.  Barrington  '&  Co.,  Ltd.  (185,816).— Private  com- 
pany. Registered  Novembor  17th.  Capital.  *500  in  il  shares.  To  adopt 
an  agreement  with  G.  K.  Harrington  and  to  carry  on  the  business  of  manu- 
facturers of,  and  dealers  in  all  wireless  apparatus,  electrical  appliances,  dials, 
scales,  'rules,  name  plates,  engineers'  tools  and  machinery,  &c.  The  sub- 
scrib.-rs  (each  with  one  share)  are  :— A.  Cowell,  94,  Holland  Park  Avenue, 
W.ll,  contractor;  G.  F.  Barrington,  7,  Clifton  Road,  Twickenham,  engineer. 
(".  Raggett  signs  as  director.  Registered  office  :  30,  Red  I.ion  Square,  Hol- 
born,   W.C.I. 

Luminograph     Co.,    Ltd.     (185,849). — Private    company. 

Register.  I  .November  20ih.  Capital  £1,000  in  £1  shares.  To  carry  on  the 
business  of  proprietors  and  managers  o(  luminous  or  electric  advertisement 
oigns,  "  tableau  "  advertisements,  and  other  contrivances,  &c.  The  first 
•lirectors  are:  Tomaso  Nattero,  11.  Via  Cesare  Cabello,  Genoa,  merchant; 
Guglielmo  Nattero.  33a,  Shaftesbury  Avenue,  W.l,  advertising  agent.  Secre- 
tary :  T.   Guisl.     Registered   office:  53a,    Shallesbury   Avenue.    W.l. 

Oxford  Wireless  Telephony  Co.,  Ltd.   (185,879).— Private 

company.  Registered  November  21st.  Capital.  £1,500  in  £1  shares.  To  adopt 
an  agreement  with  H.  Lawley  and  A.  H.  Shirley,  and  to  carry  on  the  business 
of  a  wireless  telephone  and  telegraph  companv.  The  first  directors  are;  H.  J. 
Bradley,  2'dO,  Ifflev  Road.  Oxford;  J.  R.  Wijkins,  i,  Challont  Road,  Oxford: 
H.  J.  Buttcrfield,  2S6.  Ifflev  Road,  Oxford;  H.  Lawlev,  25,  Farndon  Road. 
Oxford;  A.  H.  Shirley,  13,  Water  Eaton  Road,  Oxford.  Qualification:  1  share. 
Secretary:    H.   Lawley.     Registered    office:   22,  Queen   Street,  Oxford. 

Native    Lamp    Co.,    Ltd.     (185,944). — Private    company. 

Registered  November  23rd.  Capital,  flOO  in  £1  shares.  To  adopt  an  agree- 
ment with  the  General  Assets  Realisation  Co.,  Ltd.,  and  to  carry  on  the  busi- 
ness of  manufacturers  of  and  dealers  in  all  kinds  o(  electric  lamps  and  acces- 
sories, &-c.  'Ihe  first  directors  are  :  Mrs.  E.  Brown,  Burwood,  Longford 
Avenue.  Stretlord,  Manchester;  J.  H.  Co;;ow,  10,  Park  Row,  Leeds,  solicitor. 
Secretary:   J.    H.    Fawcett.     Registered   office:    10,   Park    Row,  Leeds. 

Western    Wireless    Telephones,    Ltd.    (185,948).— Private 

company.  Registered  November  23rd.  Capital,  £1.000  in  £1  shares  (750 
ordinary  and  2M  6  per  cent,  preference).  To  take  over  the  business  of  wireless 
manul.aclurers  and  agents  carried  on  by  Colley,  Marriott  &  Co.,  Ltd.,  at  15, 
Cheapside,  Liverpool.  The  permanent  directors  are  :  E.  Emmerson,  39,  Ravens- 
wood  Avenue,  Rock  Ferry,  Cheshire;  A.  H.  Collev,  Bungalow,  Plymdale 
Estate,  Bromborough,  Chc-shire.  Qualification  :  £35.  Remuneration  as  fixe<l 
by  the  company.  Secretary  :  A.  H.  Colley.  Registered  office  :  41,  .North  John 
Street,  Liverpool. 

Wilton  Wireless   Co.,   Ltd.    (185,892).— Private  companv. 

R«gistered  November  2l3t.  Capital.  £800  in  £1  shares.  To  carry  on  the  busi- 
ness of  manufacturers  of  and  dealers  in  wireless,  telegraphic  and  telephonic 
apparatus,  goods  and  appliances,  electrical  apparatus  and  accessories,  &c.  The 
first  directors  are  :  G.  H.  Moodv,  134,  Cotelord  Street,  Tooting,  S.W.17,  wire- 
leM  engineer;  A.  J.  Oakham,  16.  King's  Road,  Tottenham,  N.,  accountant; 
W.  J.  A  Hale.  4fl,  Park  Road,  Hampton  Wick,  merchant.  Qualification:  10 
»harcs.     Solicitors:  W.   I.  Thomas,  33,  Chancery   Lane,  \V.C.2. 

3B   Telephone  Manulacturing   Co.,  Ltd.    (185,831).— Re- 

eiitered  November  ISlh.  Capit.al,  £30,000  in  Is.  shares.  To  cirry  on  the 
business  of  mechanical  and  electrical  engineers,  manufacturers  of  and  dealers 
in  apparatus  and  devices  for  use  in  connection  with  teli-graphy  and  telephony 
with  or  without  wires.  &c.  The  first  directors  are:  Ediih  M.  Russell.  8  and 
».  .Stephen's  Buildings,  Gresse  Street,  Rathbone  Pkice,  W.;  Eliz.ibeth  J. 
liedingfield,  8  and  9.  Stephen's  Buildings.  Gresse  Street,  Rathbone  PLncc,  W. 
Minimum  c;ish  subscription.  7  shares.  Qualification  (except  first  directors)  : 
i;30       Registered    office  :    14,  South    Hill    Park,    Hampstc:id.    N.W. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


United  Kingdom    Lighting   Trust.   Ltd.— A.   N.    Harper, 

of    Austen     Frifirs    House,     K.C.    was    appointed    receiver   on    November    I3lh. ' 
1922.    under    p<.w.  rs    contained    In    debentures    dated    November   ]2lh,    1919. 

Lighting,  Heating  and  Power  Installation  Co.,  Ltd  — F. 

S.    Burm.in.    of   29,    Princess    Street.    M.-.r^hf.lrr.    was    appointed    receiver    on 
November    lOlh.    under    powers  conlali.d    in   debenture   dated   June   27lh.  I92Z. 


James  Keith  &  Blackman  Co.,  Ltd. — (a)  Issue  on  Novem- 
ber llih,  ii(22,  ol  £l,tJOU  debentures— part  ol  a  series;  and  (b)  satislaction  in 
lull  on  November  11th,  lil-22,  of  first  debentures  dated  December  5th,  1902, 
September  17th,    I9I2,   and  January  (jth,  1913.  securing  £1,500. 

Electromobile,  Ltd. — Mortgage  on  certain  land  and  pre- 
mises in  Derby,  dated  November  3rd,  iy^,  to  secure  all  moneys  due  or  to 
become  due  from  company  to  Bank  of  Liverpool  and  Martins  not  exceeding 
£1,800. 

Exceloid   Co.,    Ltd. — Particulars  tiled  of  .£200  debentures 

authorised  Septembei  30th,  1932,  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital,  the  whole  amount 
being  now   issued. 

Lloyd  &  Ramsden,  Ltd. — Particulars  filed  of  .£500  deben- 
tures authorised  October  18th.  1^22,  charged  on  the  company's  property,  pre- 
sent and  future,  including  uncalled  capital,  the  amount  of  the  present  issue 
being  £-J50. 

Pryco,  Ltd. — Particulars  filed  of  ^61,000  debentures  autho- 

rised  October  30th.  1922,  charged  on  the  company's  undertaking  and  properly,. 
present  and  future,  including  uncalled  capital,  the  amount  of  the  present 
issue   being  £700. 

Willesden  Electric,  Ltd. — Debenture,  charged  on  the  com- 
pany's undertaking  and  properly,  present  and  future,  including  uncalled  capital 
dated  November  Itith,  1922,  to  secure  all  moneys  due  or  to  becom.e  due  froin 
the  company  to  Lloyd's  Bank   not  exceeding  £4,000. 

Ozonair,  Ltd. — (a)  Satisfaction  in  full  on  November  17th, 

1922,  of  debenture  and  second  debenture  dated  June  Sth,  1915,  and  May  9th, 
1919,  securing  £4,000  and  £1,000  respectively,  (b)  Particulars  filed  of  £8,000 
debentures  authorised  June  12th,  l'j'2*2,  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital  (if  any), 
Ihe  amount  of  the  present  issue  being  £1,500. 


CITY    NOTES. 

lu  the  first  annual  report  since  1913,  the 
Me.vican  Light  managing  director  states  that  the  net  earn- 
and  Power  Co.  ings  since  1917  were  :— 1917,  $5-,918,508; 
1918,  $6,094,461;  1919,  $6,698,947;  1920, 
$7,316,572;  and  1921  (after  allowing  $1,000,000  for  deprecia- 
tion), $3,917,325.  The  set-back  during  1921  is  attributable  to 
the  failure  of  the  water  supply.  The  balance-sheet  as  at 
December  31st,  19'21,  shows  under  liabilities  : — Accrued  bond 
interest,  $5,676,9'23;  accounts  payable  and  accrued  charges, 
$1,220,168;  general  reserve  for  depreciation,  amortisation  of 
franchises,  and  other  assets,  $7,000,547 ;  and  profit  and  loss 
account,  $467,716.  On  the  asset  side  the  capital  account 
stands  at  a  total  of  $68,134,496,  floating  assets  (including 
securities  at  market  value  $2,155, 29'2,  and  cash  $749,835) 
amount  to  $4,885,057,  and  accounts  due  by  Mexican  Govern- 
ments at  face  value  are  shown  at  $3,240,827. — The  Times. 

For  the  year  ended  June  30th,  1922,  the 
Amazon  Tele=  gross  revenue  amounted  to  ±'57,308,  and 
graph  Co.,  Ltd.  the  working  expenses  to  ±40,233.  After 
providing  ±5,844  for  income  tax,  ±9, ''02  for 
debenture  interest,  ±13,145  for  the  sinking  fund,  and  bnnging 
in  the  balance  of  ±5,790  brought  forward,  it  has  been  neces- 
sary to  transfer  ±6,000  from  the  general  reserve  account  to 
meet  the  deficit,  and  there  will  then  remain  ±173  to  be  carried 
forward.  TVade  on  the  Amazon  has,  unfortunately,  not  eh^.vn 
any  improvement  during  the  year.  The  company's  receipts 
have  decreased  by  a  further  ±5,214,  and  the  directors  are  again 
unable  to  recommend  the  payment  of  a  dividend.  The  aver- 
age rate  of  exchange  for  the  year  was  7Jd.  per  niilreis,  com- 
pared with  lOid.  for  the  previous  year. 

The  report  to  December  31st,  1921,  states 
Mexico  that  the  last  report  was  issued  in  1914.    At 

Tramways  Co.  that  time  conditions  in  Mexico  had  become 
very  disturbed ;  _  they  soon  grew  much 
worse,  and  the  tramv.'ay  undertaking  was  seized  by  the 
Government,  who  continued  to  operate  it  and  take  earnings 
until  May,  1919,  when  the  property  was  returned  to  the 
company  in  a  very  run-down  condition.  Since  May,  1921,  fair 
progress  has  been  made  in  rehabilitation  of  property,  and 
although  the  estimate  of  earnings  has  not  been  completely 
realised,  operating  receipts  have  been  rca.sonably  satisfactory, 
and  to-day  the  company  is,  owing  to  arrangement  made  with ' 
its  bondholders,  in  a  safe  financial  position,  with  an  adequat«( 
reser\'e  fund  to  meet  rehabilitation  and  other  expenses.  Cur- 
rent interest  on  first  mortgage  bonds  is  lieing  paid  regularly, 
and  it  is  hoped  that  payment  of  arrears  of  interest  on  first 
mortgaged  bonds  can  be  begun  at  no  distant  date.  'With 
reference  to  the  seizure  of  the  tramways  proixn'ty  by  the 
Mexicim  Government,  a  large  claim  for  damnges  lia-s  been  filed 
with  the  Government,  and  although  no  arrangement  has  yet 
been  reached,  it  is  lioped  that  ultimately  a  satisf:i(t.3ry  settle 
ment  will  be  arrived  at.  Tliis  may  have  an  important  bear- 
ing upon  arrears  of  interest  on  first  and  second  mortgage 
bonds  of  the  company,  for  if  a  sub.stantial  sum  in  cash  shOti'15' 
he  realised  the  time  at  which  the.se  arrears  o'ould  be'  paifl' 
could  be  materially  advanced.  The  directors  take  tlii«, 'opper- 
tunity  of  acknowledging  the  fact  that,  during  more  recent; 
labour  troiililcs.  effective  protection,  under  instructions  of 
the  I'resident  of  Mexico,  was  given  to  the  company  in  its 
ende;ivours  to  maintain  a.  proper  service  of  tramways.  Another 
matter    which   has  cansetl  the    board  considerable  anxiety  is 
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what  is  known  as  "jitney  competition."  Jitneys  are  either 
email  automobiles  or  small  'buses  forii)«d  by  placing  a  light 
body  upon  a  cheap  motor  cliassis,  many  hundreds  of  which 
are  operating  in  Mexico  City.  Steps  »re  being  taken  to  deal 
more  effectively  with  this  competition,  which  is  a  serious 
matter  for  the  Tram^-ays  Co. —Finnnciiil  Times. 


Globe    Telegraph  &   Trust    Co.,    Ltd. — Quarterly   interim 

dividend  of  os.   per  share  on   the  ordinary  bharee. 

Western  Telegraph  Co.,  Ltd. — First  quarterly  dividend  uf 
ys.  per  abare,  tree  of  tax,  being  at  the  rate  of  10  per  cent, 
per  annum. 


Stock  E.\change  Notices. — .Applications  have  been  made  to 

the  tJoinmittee  to  allow  the  follouing  to  be  officially  quoted  :  — 

Shropshire,  Worcestirshire,  and  Staffordshire  hlfclric  Fuwcr.— 15U,u<XI  (i 
per  cent,  cumul-ilive  prelcrc-nce  shares  o(  £1  each,  lully  paid,  .Nos. 
450,001    lo   UOO.OOO.     (Special    application.) 

Dealings   in    the    following  securities  have    been    si>»cially 
allowed  by  the  Committee  under  Kule  159  :  — 

River    Plate    Electricity    Co.,    Ltd.— £120   ordinary   stock. 

The  undermentioned     have    been     ordered   to  be   oflicially 
quoted  ;  — 


STOCKS    AND    SHARES. 


lid,  N^ 


Supply  Corporation.— 125,000 

B.  800,001  to  325,000. 

ricitv    Co.— i:4!l,573  ordinary 


ih. 


Manx  Electric  Railway. — The  accounts  for  the  year  ended 
September  tiUth,  19'2^2,  show  that  the  gross  receipts  amount  to 
£64,'J62  and  the  expenditure  to  £-lU,5()4,  leaving  a  net  profit  of 
£ii4,4o7  (compared  with  ^618,081),  plus  i'915  brought  forward, 
making  ±'2o,a7ci.  Interest  on  debenture  stock,  ±'8,851;  interest 
on  second  mortgage  debentures,  i'i.O'io ;  and  first  mortgage 
debenture  stock  sinking  fund,  £1,000,  leaving  ±13,497.  Prefer- 
ence dividends  of  5i  per  cent,  for  the  year  ended  September 
30th,  1917,  and  of  4  per  cent,  on  account  of  1918  ai'e  paid, 
leaving  ±'1,138  to  be  carried  forward.  The  ratio  of  working 
expenses  to  receipts  W'as  6"2.35  per  cent.,  compared  with  70. "21 
per  cent,  in  the  previous  year. 

Isle  of  Thanet  Tramways  &  Lighting  Co.,  Ltd. — Total 
receipts  for  the  year  ended  September  30th,  19'2'2.  were 
±5112,561,  against  ±'105,628  in  the  previous  vear.  Net  profit 
±41,814,  against  ±31,448.  Balance  available  ±35,642.  The 
directors  propose  placing  to  reserve  ±10.000  (increasing  reserve 
to  £30,000),  to  credit  of  permanent  way  reserve  ±7.366,  to  credit 
of  rolling  stock  reserve  ±'5,0IX) ;  to  write  off  ±1,787  from  cost  of 
motor  vehicles;  and  to  pay  nine  months'  dividend  on  prefer- 
ence shares,  from  July  8th,  1908,  to  April  8th,  1909,  bemg 
3s.  9d.  per  share;  £5.863  being  carried  forward. 

Norwich  Electric  Tramways  Co. — The  annual  report  on 
working  up  to  June  30th,  1922,  shows  total  receipts  ±86.147, 
an  increase  of  ±6,332.  and  total  expenditure  £72,753,  a  decrease 
of  £3,1'27,  leaving  a  net  profit  of  £13,394,  which  is  an  increase 
over  the  previous  year  of  £9,460.  £5.280  is  appropriated  in 
payment  of  a  2  per  cent,  dividend,  subject  to  income  tax; 
£8,000  is  put  to  reserve  account;  and  £114  is. to  be  carried 
forward.  Car  miles  run.  1.000,402;  passengers  carried, 
11,857,956;  earnings  per  car  mile,  20.67d. ;  expenses  per  car 
mile,  16.82d. ;    earnings  per  pa.ssenger,  1.72d. 

Manila  Electric  Corporation. — .According  to  the  Financial 
Press,  the  directors  have  authorised  a  distribution  of  20  per 
cent,  of  common  stock  to  holders  of  record  on  December  20th. 
1922.  The  $1,000,000  of  stock  held  in  ti-ust  for  the  corporation 
is  to  be  used  for  this  distribution.  A  special  meeting  is  to 
be  called  forthwith  to  increase  the  authorised  capital  from 
$6,0(Kl,OOr)  to  $10,000,(XX),  and  if  this  is  approved  it  is  planned 
that  $1,000,000  of  common  stock  will  be  distrilnited  at  an  early 
date.  It  is  expected  that  the  8  per  cent,  dividend  rate  uill 
be  maintained  on   all  stock. 

Newcastle  and  District  Electric  Lighting  Co.,  Ltd. — 
According  to  the  Financial  Times,  this  company  has  resolved 
to  create  ±'l(K),00ft  6i  per  cent,  third  mortgage  debentures  re- 
payable in  15  years,  to  enable  it  to  meet  the  increasing  de- 
,  mand  for  energy.  It  is  proposed  to  issue  £60.000  at  present 
<)n  multiples  of  JBIOO.  and  this  issue  will  involve  the  conversion 
or  repavment  of  the  existing  third  mortgage  debentures 
amounting  to  £29.400. 

German  Capital  Increases. — The  following  augmentations 
<ii'  capital  have  now  lieen  decided  upon  :  Berhn  Electrical 
riidertaking.s  Co.,  1.50,000,000  marks  in  ordinarv  shares;  Berlin 
]-'.lectric  Light  cS:  Power  Investment  Co..  110,0(10.0(X1  murks  in 
I  'dinary  and  preference  shares;  and  the  Ixirenz  Co..  (ij.OOO.OOO 
marks  in  ordinary  and  preference  shares. 

An  Austrian  Dividend. — The  .Austrian  Brown.  Boveri 
Co.  reports  net  profits  of  371.62  millions  of  crowns  for  1921-22 
and  a  dividend  at  the  rate  of  150  per  cent.  These  figures  com- 
I'are  with  8.82  millions  and  20  per  cent,  respectively  in  the 
preceding  year. 

French  Thomson^Houston  Co. — It  is  stated  that  the 
(Hrectors  of  the  Comniignie  Tlionison-Houston  have  decided  to 
idiivene  a  meetiniT  of  tlie  shareholders  to  authorise  an  increase 
in  the  sluire  capital  by  one  or  several  issues  up  to  300,000,000  fr. 

National  Telewriter  Co.,  Ltd. — The  profit  for  the  vear 
ended  June,  li>22,  was  £978.  increasing  the  credit  balance 
carried  forward    to  £2,168. 

Electric  Supply  Corporation,  Ltd. — Interirn  dividend  at 
the  rate  of  6  ner  cent,  per  anmim,  less  tax,  for  the  half-year 
ended  June   last. 

Castner-Kellner  Alkali  Co..  Ltd.— Final  dividend  of  12 
|vr  cent.,  making  20  per  cent,  for  the  year. 


TrESDAY  Evening 
Stock  Exchange  markets  pursue  a  placid,  not  to  say  a  rather 
dull  course.  One  of  the  features  this  week  is  the  appearance 
of  an  unusual  number  of  new  issues,  the  promoting  houses 
evidently  being  wishful  to  get  their  ventures  launched  l>efore 
the  advent  of  the  Christmas  season  shall  act  as  a  further 
check  to  investment  and  speculative  enterprise.  Most  of  the 
iiewuHiiers  possess  a  good  deal  of  attraction,  as,  indeed,  it  is 
necessary  to  give  them  this  in  order  to  secure  a  favourable 
reception  from  the  public.  Existing  securities  maintain  their 
prices  tolerably  well,  and  the  release  of  the  half-yearly  inter- 
est payments  on  the  6  per  cent.  War  Loan  at  the  end  of  this 
week  should  have  the  effect  of  strengthening  the  securities 
in  the  gilt-edged  market,  and  those  which  depend  upon  them. 

It  is  interesting  to  notice  thai  the  4i  p<'r  cent,  debenture 
stocks  of  the  three  Tube  railway  companies  are  being  ab- 
sorbed in  spch  a  manner  as  to  leave  comparatively  little  supply 
now  available.  Ln  view  of  the  Government's  desire  to  pro- 
vide emplojTuent  during  the  winter,  and  the  meeting  of 
railway  managers  called  by  the  Prime  Minister,  it  is  expected 
that  electrification  and  railway  work  of  all  kinds  will  shortly 
be  undertaken,  upon  ."  large  scale,  throughout  the  country. 
This  would  mean  fresh  issues  rf  stock  on  lines  similar  to  those 
adopted  by  the  Central  London,  City  &  South  London  and 
Loudon  Electric  railways,  .so  that  the  investor  is  not  likely 
to  lose  the  chance  of  acquiring  Government-guaranteed  *tock 
at  reasonable  figures. 

The  electric  railway  market  is  a  good  one,  a  feature  being 
the  strength  of  Districts.  The  price  rose  3  to  46J  before" 
any  reaction  occurred.  It  is  said  that  people  are  taking  their 
substantial  profits  on  Metropolitan  Consolidated,  the  price 
of  which  is  up  to  60.  and  utilising  the  proceeds  for  the  pur- 
chase of  Districts.  This  is  likejy  enough,  although  the  sup- 
porters of  Metropolitans  maintain  that  the  price  is  likely  to 
go  to  70.  It  is  rather  curious  to  notice  that  Districts  at  the 
present  price  pay  little  more  than  2  per  cent,  on  the  money 
on  the  basis,  of  course,  of  the  last  declared  dividend.  L'^nder- 
ground  Electrics  are  a  little  dull;  East  London  remains  steady 
at  its  improved  price  of  5. 

It  is  more  or  less  an  open  secret  that  the  electrification  of 
the  South-Eastern  Railway  will  be  undertaken  by  the  London 
Electric  Supply  Corporation,  but  the  price  of  Londons  has 
eased  olY  to  £3.  Those  who  have  followed  with  any  close 
degree  of  attention  the  London  coippany's  experience  w 
its  Brighton  Railway  contract  may  be  excused  for  askinc 
whether  the  South-Eastern  work  is  likely  to  bring  much 
more  profit  than  that  which  has  rewarded  the  company's 
enterprise  in  carrying  out  its  Brighton  contract.  The  London 
Comptiny  has  for  some  time  past  been  rather  the  Cinderella 
of  the  group,  both  as  regards  dividends  and  the  price  of  its 
shares. 

The  Eastern  cable  stocks  remain  on  the  dull  side,  and  the 
annual  report  of  the  Western  Telegraph  Co.  gives  pause  to 
those  who  were  prospective  buyers  of  the  securities  in  this 
group.  For  the  period  just  ended,  the  Western  Telegraph 
Co.  took  £1,C80.(KIO,  which  is  £320.000  less  than  in  the  pre- 
vious yi-ar,  and  a  million  less  than  that  for  the  1919-20  i>eriod. 
Expenses  last  year  were  reduced,  but  in  smaller  proportion, 
and  the  net  profit  of  £447, 50t)  .shows  a  decline  of  about 
£160,000  over  that  of  the  previous  twelve  months.  The  divi- 
dend is  held  at  10  per  cent.,  free  of  tax,  but  allocations  td 
reserves,  etc..  are  on  a  more  modest  scale  than  those  of  ai 
year  ago.  Westerns.  Eastern  Kxt<^nsions  and  Globe  Prefer- 
ence are  all  down  about  i.  Eastern  Telegraph  ordinary  at 
l.HS  is  2  points  lower.  Marconis  eased  off  to  '2i.  and  the  wire- 
less group  is  somewhat  dull,  the  company's  recently  issued 
debenture  being  3  premium.  Chadburn's  (Ship)  Telegraph 
announces  a  gross  profit  of  £62,t)00  for  the  last  two  vears. 
and  the  net  profit  of  £18,700  is  £4,000  better  than  that  of 
the  preceding  two  years. 

Electricity  supply  shares,  with  the  exception  of  Londons, 
are  gooil  throughout.  The  feature  is  a  rise  of  15s,  in  Bronip- 
ton  ordinary,  to  £10  [xn-  share,  in  con.seiiuence  of  tlie  pro- 
[H)sal  to  distribute  bonus  shares,  to  which  reference  iias| 
already  been  made  here.  City  of  London  ontlinary  rose  to 
2S,  on  confident  anticipations  that  the  dividend  of  14  per 
cent,  will  be  increased.  Chelseas  and  Kensingtons  are  both 
higher.  South  Tx>niIons  have  changed  hands  as  high  as 
91s.  Edmundsons  improved  to  38s.  9d.  There  is  a  sfront:  tone 
about  the  market  as  ,'.  whole,  and  proprietors  are  not  selling 
except  where  they  are  obliged  to  do  so. 

AngIo-.\rgentine  Tramways  first  preference  hardened  to 
^\  and  tlie  seconil  preference  hold  their  improvement  Hit  3J. 
Tliere  are  vaeue  hints  as  to  the  possibility  of  a  scheme  Iving 
formulated  in  the  near  future  whereby  the  second  preference 
will  receive  some  kind  of  .scrip  by  way  of  clearing-off  the 
arrears  of  dividend  on  these  shares.  Some  people  may  object 
to  the  back  dividends  being  met  in  this  way,  but  it  is  worDh 
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pointiDg  out  that  lor  the  company  to  maki-  j  show  ot  pios- 
perity  at  a  time  when  Socialistic  tendencies  are  rife  in  the 
Argentine  Repubhc,  might  lead  to  a  demand  lor  lower  fares 
and  for  other  facilities.  British  Columbia  Electric  stocks 
exhibit  marked  strength,  the  deferred  being  4  points  higter 
at  861  and  the  4J  per  cent,  debenture  stock  at  80  showing 
a   similar  advance. 

Improvement  ;Jso  chaxacterises  the  list  of  Mexican  L'tility 
issues,  the  particular  feature  being  a  jump  of  8i  points  m 
Mexico  Tramway  ti  per  cent,  bonds,  whiih  has  carried  the 
price  to  55i.  The  company's  first  mortgage  debentures  are 
5}  higher  at  811.  Mexican  Light  and  Power  common  and 
preferred  share-s  have  begun  to  participate  in  the  strength 
shown  by  the  Mexico  Tramways  issues.  The  companies  have 
recently  issued  reports,  giving  figures  imd  information  which 
certainly  suggest  tilat,  with  a  more  settled  government  in 
Mexico,  there  should  be  no  difficulty  in  restoring  both  con- 
cerns to  profitable  conditions.  Brazilian  Tractions  went  back 
to  50. 

Babcock  A-  Wilcox  gained  balf-a-crown  at  3|,  but,  apart 
from  this,  there  is  no  particular  movement  Vo  be  noted 
amongst  manufacturing  shares.  General  Electrics  eased  off 
to  17s.  Callenders  at  '2J  are  1/16  dow-n.  Siemens  stick  at 
'21s.  3d.,  at  which  price,  however,  there  are  buyers  in  the 
market.  British  Aluminium  ordinary  remain  heavy.  The 
price  of  rubber,  the  produce,  strengthened  to  Is.  lid.  per  lb. 
without  bringing  about  any  particular  increase  in  the  volume 
of  business  transacted  in  rubber  shares.  The  market  keeps 
firm,  but  having  regard  to  the  substantial  ri.se  in  prices  ■uhich 
took  place  when  the  commodity  staiied  to  improve,  it  is  not 
surprising  that  speculative  investors  should  refrain  from' 
venturing  into  the  market. 


SHARE  LIST   OF   ELECTRICAL 

COMPANIES 

Home  Electricity  Companies. 

Dividend. 

Price 

Nov.  28. 
1922. 

Rise  or 
fall. 

Yield 

1920. 

19'21. 

I*c. 

Brompton  Ordinary        

12 

12 

10 

+     4 

JE6    0    0 

Charing  Cross  Ordinary 

8 

9 

7J 



5  16    2 

do.        do.        do.        ii  Fret. 

.  ■      4J 

4* 

4 



5  12    6 

Chelsea        

6 

6 

6i 

+  i 

4    9    0 

City  of  London      

14 

14 

2i 

+   re 

6  11     9 

do.        do.           6  per  cent.  Pref. . 

6 

6 

23/- 

— 

5    4     4 

County  of  London           

8 

8 

l-'s 

— 

5  11     4 

do.           do.       6  per  cent.  Pref. . 

6 

6 

^1 

— 

5    4    4 

Kensington  Ordinary      

9 

10 

+  i 

6    7    0 

London  Electric 

24 

4 

3 

—  1.; 

4     0     0 

do.         do.         6  per  cent.  Pref. . 

6 

6 

5i 
6? 

— 

6  17     1 

Metropolitan          

7 

7^ 

— 

5    7    8 

do.                     4i  per  cent.  Eret. . 

4J 

4i 

4 

-^ 

5  12    6 

St.  James' and  Pall  Mall 

la 

12 

9J 

— 

G    9    9 

South  London        

7 

7 

^K 

— 

G    7  10 

South  Metropolitan  Pref.         ....      . 

7 

7 

l/s 

— 

5  18    0 

Westtninster  Ordinary 

10 

10 

7| 

" 

(19    0 

Telegbaphs 

AND  Telephones. 

inglo-Am.  Tel.  Pref 

6 

6 

102 

— 

-,  17    C 

do.            Det.       

a 

34/6 

•23h 

— 

(1    9    0 

Chile  Telephone 

6 

6 

6i 

— 

4  16    0 

CubaSnb.  Ord 

7 

7 

7a 

— 

K  n  1(1 

Eastern  Extension          

10 

10 

19s 

-    1 

5    4    7 

Eastern  Tel.  Ord.            

10 

10 

188 

-2 

5    6    5 

Globe  Tel.  and  T.  Ord 

10 

10 

19i 

— 

5    4    0 

do.        do.       Pref 

6 

6 

Hi 

-  i 

5    7  10 

Great  Northern  Tel 

24 

22 

28 

— 

7  17    2 

Indo-European      

.        10 

10 

364 

— 

7     11) 

-Marconi        

25 

15 

2i 

—  18 

6  13    4 

Oriental  Telephone  Ord. 

.        12 

12 

2fs 

— 

*5    4    0 

United  R.  Plate  Tel 

8 

8 

71 

— 

•5  16    0 

West  India  and  Panama 

Nil 

Nil 

6/- 

— 

Nil 

Western  Telegraph         

ID 

10 

188 

-  i 

•5    6    0 

Home  Ratls. 

Central  London  Ord.  Assented 

4 

4 

67 

— 

5  19    6 

Metropolitan         

li 

2i 

61 

-n 

8  18    8 

do.         District 

.      Nil 

1 

46 

+  2h 

2    8    6 

Underground  Electric  Ordinary 

.     NU 

Nil 

3i 

+  i 

Nil 

do.      Income 
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Foreign  Trams.  4c. 


Anglo-Arg.  Trams.  First  Pref. 

do.  do.      2nd  Pref 

do.  do.      6  per  cent.  Deb.. 

Brazil  Tractions 

Britlih  Colombia  Eleo.  Bly.  Pee.     . 
do.           do.           Preferred 
do.           do.           Deferred 
do.  do.  Deb 

Mexico  Tram.  6  per  cent.  Bonds 
do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  Iflt  Bonds 


54    124 


_ 

5  17 

0 

-  4 

8    0 

0 

6    6 

(1 

-HI 

•6    8 

1! 

■H 

•7    8 

6 

+  i 

6,  6 

« 

+  54 

«    2 

8 

■tat 

Nil 

Mancfactceino  Companies. 


Babcock  A  Wilcox 
British  Aluminium  Ord. 
British  Insulated  Ora. 

Callenders 

do.        64  Pref. 

Orompton  Ord 

Edison-Swan         

do.      do.    5  per  cent.  L)*:b. 
Electric  Construction 
English  Electric 


do. 
Gan.  Elec.  Pref.    . 

do.          Ord.     ... 
Henley         

do.    44  Prof. 
India-Rubber 
Met.-Vickers  Pref. 
Siemens  Ord. 
Telegraph  Con.     ... 


15 

16 

2A 

15 

16 

M 

64 

«4 

li 

10 

16/. 

1(1 

Nil 

2/6 

5 

6 

64 

10 

10 

1th  X 

H 

6 

15/. 

tl 

e 

18/3 

'■■S 

64 

21/9 

10 

6 

17/0 

n 

16 

'f 

44 

44 

Id 

19/6 

« 

8 

an 

Kl 

10 

i.^. 

20 

ao 

ae* 

4  14     8 
6  19    5 

6  17    0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making;  use  of  the  figrures  appearinp 
in  the  following:  list,  that  in  some  cases  the  prices  are  only  general 
and  they  may  vary  accordingf  to  quantities  and  other  circumstances. 


Wednesday, 

November  29th. 

CHEMICALS.    <fcc. 

Latest 
Price. 

Fortnight's 
Ino.  or  Dec. 

a  Acid.  Oxalic 

per  lb. 

7d, 

4d.  dec. 

a  Ammoniac,  Sal         

per  ton 

£62 

£1  dec. 

m  Ammonia.  Muriate  (large  crystal) 

i'48 

a  Bisulphide  of  Carbon        

a  Borax 

iso 

a  Copper  Sulphate      

i;26  153. 

a  Potash.  Chlorate      

per  lb. 

6d.  to  64d. 

a       ..       Perchlorate          

7jd. 

■  Shellac            

per  cwt. 

£11  10s. 

a  Sulphur.  Sublimed  Flowers 

,, 

£9 

a         ,,       Lump       

£1  153. 

a  Soda.  Chlorate        

per  lb. 

84d. 

a     „     Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

6d. 

METALS,    ic. 

b  Aluminium,  Ingots 

per  ton 

£100 

b           „           Wire 

per  lb. 

1/9  to  2/6 

b            ,.           Sheet 

1/6  to  a/- 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

' 

Grade  I    per  ton  net 

£165 

£8  dec. 

Grade  II 

£122 

Grade  HI           

£G8 

£2  dec. 

e  Brass  (rolled  metal  2"  to  12"  basis) 

per  ib. 

94d. 

c      „      Tubes  (solid  drawn) 

llld.  to  1/- 

c      ,,      Wire,  basis    

9Sd. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c        ,.      Bars  (best  selected) 

per  ton 

£96 

c        „      Sheet 

£96 

c       „      Rod 

£96 

d       „      (Electrolytic)  Bars 

£69  16s. 

8(JB."deo.,  ; 

d       „               .,            Sheets 

,, 

£146  10s. 

d      „                „            Wire  Rods 

£79  153. 

SOa.'dec..  , 

d       „                „            B.C.  Wire 

per  lb. 

9t6d. 

Ad.  dec. 

/  Ebonite  Rod 

3/6 

/        ..      Sheet 

3'- 

a  German  Silver  Wire         

2/6 

— 

b  Gutta-percha,  fine 

12/6 

b  India-rubber.  Para  fine    

1/1 

4d."dec. 

1  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

92s.  >.d. 

/     ,.      Wire.galv.  No.  8.  P.O.qual. 

£24 

g  Lead.  English  Pig 

£27  103. 

g  Mercury         

per  bot. 

£11  17s.  6d.  to  £12 

2/6  to"6/-.dec. 

e  Mica  Un  original  cases)  small    ... 

per  Ih. 

'8d.  to3/. 

e      „              ,,                medium  ... 

,, 

-  4/-  to  8/- 

c      M              .1                large 

10.'-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

,, 

1/1 

p                   ,,     drawn  bars  and  rods 

1/3 

p                   ,,     rolled  strip  &  sheet 

,, 

1/34 

P                 „     wire    

o  Platinum        

per  oz. 

£23 

d  SiUcium  Bronze  Wire      

per  lb. 

\m 

Jd.'dec.    , 

r  Steel.  Magnet,  in  bars      

,, 

lOd. 

a  Tin,  Block  (English)         

per  ton 

£173  IDs.  to  £174 

£6  dec. 

a     „     Wire,  Nos.  1  to  16    

per  lb. 

8/a 

Quotations  supplied  by 


m  O.  Boor  &  Co. 

ft  The  British  Aluminium  Co.,  Ltd. 
c  Thos.  Bolton  &  Sons.  Ltd. 
d  Frederick  Smith  cSk  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Qutta-Peroha  and 
Telegraph  Works  Oo„  Ltd. 


r  W.  F.  Dennis  &  Co. 


M  James  &  Shakespeare, 
ft  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 
n  P.  Ormiston  &  Sons. 
o  Johnson,  Matthey  &  Co.,  Ltd, 
p  0.  CUilord  &  Bon,  Ltd, 


'  DiTidands  paid  free  o(  Incoiaa  Tax. 


The  Disintegration  ot  Glowing  Tungsten  Filaments.— The 

well-known  fact  that  glowing  wires,  even  of  metals  having  a 
high  melting  point,  when  placed  in  exhausted  bulbs,  are 
gradually  disintegrated  and  deposited  on  the  Burroun(iing 
walls,  has  generally  been  considered  as  a  case  of  sublimation. 
The  metal  is  supposed  to  vaporise  at  the  high  temperature 
and  the  vapour  to  be  deposited  aa  a  metalUo  coating  on  the 
cool  glass. 

Aa  a  result  of  numerous  careful  photomicrographs,  both 
of  the  deposit  and  of  filaments  in  various  stages  of  (iiaintegr*- 
tion,  Mr.  A.  Goetz  has  come  to  a  different  conclusion. 

As  is  well  known,  it  has  not  yet  been  found  possible  »o 
prepare  tungsten  filaments  from  molten  metal.  They  are 
usually  formed  of  finely  powdered  crystalline  tungsten  held 
together  by  some  binding  material.  Pure  tungsten  shows 
comparatively  little  power  of  occluding  gases,  but  the  bind- 
ing material  has  this  power  to  a  much  greater  degree.  When 
the  filament  is  heated,  the  occlnded  gaeea  begin  to  escape 
and,  if  the  temperature  is  raised  sufficiently,  the  gas  cannot 
diffuse  quickly  enough  through  the  gaps  between  the  crys- 
tals, ancl  a  very  great  force  is  exerted  on  the  already  some- 
what insecure  crystals.  The  outermost  crystals  are  conse- 
quently torn  oft  and  forcibly  discharged  from  the  filament 
surface. 

The  photographs  of  the  deposit  show  irregularly  arranged 
tungsten  splinters,  whilst  those  of  the  filament  show  a  series 
of  blow-holes  which,  in  some  cases,  may  grow  quite  large. 

The  fact  that  filaments  glowing  in  nitrogen  show  far  less 
tendency  to  disintegrate  than  when  in  a  vacuum  ui 
attributed  by  the  writer  to  the  presence  of  an  absorbed  sur- 
face layer,  which  is  quickly  destroyed  in  a  vacuum,  whilst 
it  is  little,  if  at  all,  affected  in  a  gas  ateaosphere.— B.  t-  Z. 
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THE    "THERMIX"    AIR     HEATER. 


The  ••  Thermix  "  .\ir  HeaU>i-  for  Ixjilcr  plant  forms  the  sub- 
ject of  an  interesting  broc'hure  recently  i.ssued  by  the  Emile 
Prat- Daniel  Co.,  of  Paii.s,  through  its  British  representa- 
tive, Mr.  S.  Utting,  M.I.Mech.E.,  A.M.I.E.E.  The  publica- 
tion is  of  particular  interest  at  the  present  time,  when, 
owing  to  the  comparatively  high  cost  of  fuel  for  .steam  raieiny 
purposes,  it  is  necessary  to  consider  very  carefully  every 
possible  means  to  improve  efficiency  and  reduce  production 
costs  to  the  lowest  practicable  figure. 

Although  M.  Emile  Prat  has  devoted  some  twenty  years 
io  the  specialised  study  of  combustion  matters,  and  the 
draught  system  which  bears  his  name,  it  is  only  in  recent 
years  that  his  researches  on  combu.stion  with  preheated  air 
have  been  brought  into  prominence  through  the  evolution  of 
the  "  Thermix  "    air  heater  for   the  recuperation   of   wast«i 


^-^ 


Fig.  1.— Elements  of  the  "  Thermi.x  "  .Air  Heater. 


heat  in  furnace  gases  and  the  improvement  of  the  combustion 
process. 

Useful  notes  are  given  on  the  subject  of  chimney  gas  losses 
from  boiler  furnaces,  and  it  is  shown  that  the  losses  vary 
directly  as  the  temperature  of  the  ga.ses  and  inversely  as  the 
percentage  of  carbon  dioxide  present.  .A  simple  formula  for 
the  calculation  of  these  losses  is  given,  and  assuming  a  coal 
of  average  quality,  the  sensible  heat  carried  away  in  the  fur- 
nace exit  gases  can  be  expressed  as  an  approximate  percen- 
tage of  the  total  heat  in  the  fuel  as  fired. 

It  is  evident  that  for  efficient  working,  a  high  degree  of 
combustion  must  b.''  attained,  and  at  the  same  time  the 
chimney  loss  must  be  kept  down  by  cooling  the  gases  to  the 
lowest  practicable  figure  and  utiUsing  the  sensible  heat  in  con- 
nection with  the  boiler  plant. 

In  power  plant,  this  latter  desideratum  is  often  partly 
secured  by  the  adoption  of  the  viell-known  fuel  economiser, 
which,  although  quite  a  satisfactory  arrangement  in  practice, 
does  not  generally  admit  of  the  maximum  heat  recuperation 
possible,  whilst  in  the  most  modem  plant,  the  developments 
in  high-pressure  boilers,  steam  turbines  and  feed-water 
heaters,  preclude  to  an  appreciable  extent  the  most  efficient 
use  of  the  economiser  heating  surface. 

The  air  heater  in  such  cases  provides  the  necessary  second- 
ary recuperation,  and  with  the  present  tendency  towards 
higher  steam  pressures  and  temperatures  there  is  a  distinct 
field  for  the  employment  of  air  heaters,  apart  from  the  ques- 
tion of  the  more  efficient  combustion  attainal)le  by  the  use 
of  preheated  air  for  the  furnaces.  The  principal  advantages 
of  the  air  heater  are  briefly  : — 

(1)  Good  heat  recuperation  from  the  gases. 

(2)  I;ess  weight,  less  cost,  and  less  space  occupied  than  a 
corresponding  economiser,  and  n  reduction  in  capital 
cost  of  the  boiler  house. 

(3)  All  air  for  the  furnaces  can  be  preheated,  thereby  pro- 
moting more  efficient  combustion,  particularly  with  low- 
giade  fuel. 

(4)  Heated  air  for  industrial  purposes  is  obtained  at  a  cost 
of  almost  nil. 

The.se  points  are  discussed  in  the  brochure,  and  it  is  inter- 
esting to  noie  that  an  appreciable  reduction  in  capital  ex- 
penditure on  boiler-house  plant  is  possible  imJer  modern  con- 
ditions by  the  provision  of  a  moderate  amount  of  economiser 
surface  and  an  air  heater,  or  if  the  feed  water  is  sufficiently 
heated  by  live  or  exhaust  steam,  the  air  heater  alone  could 
be  installed  in  many  cases. 

The  use  of  preheated  air  for  combustion  undoubtedly  results 
in  an  increased  boiler  efficiency,  the  flue  pases  leaving  the 
boiler  at  a  lower  temperature  than  when  cold  air  is  supplied 
to  the  furnace.  The  increase  of  furnace  temperature  results 
in  more  complete  combustion  of  the  fuel  and  a  reduction  in 
the  excess  air  supplied,  and  this  is  particularly  so  in  the  case 
of  low  grade  fuels  which  are  difficult  to  burn  efficiently  in 
ordinary  practice.  Tests  conducted  by  the  Paris  Steam  Users' 
Association  on  a  Belleville  boiler,  appear  to  have  shown  that 


with  the  "  Thermix  "  heater  in  operation  an  increase  of  L3 
per  cent,  in  thermal  efficiency  was  obtained  and  the  output 
of  "the  boiler  was  increased  by  no  le.ss  than  16  per  cent.,  whiM 
the  amount  of  clinker  was  also  reduced  when  utilising  pre- 
heated air  for  combustion.  On  the  Continent,  where  fuel 
economy  is  probably  receiving  greater  attention  at  the  moment 
than  in  Great  Britain,  the  use  of  preheated  air  is  extending, 
and  temiJeratures  up  to  300  deg.  P.  have  been  successfully 
utilised  in  practice  up  to  the  present. 

The  constructional  features  of  air  heaters  have  altered 
materially  of  recent  years,  the  usual  iron  or  steel  tubular  tyjje 
of  heater  having  unfortunately  a  rather  low  coefficient  of  heat 
transmission,  necessitating  large  heating  surfaces  and  consider- 
able fan  power  if  high  air  velocities  are  adopted.  The  modern 
type  of  steel  plate  heater  possesses  important  advantages,  and 
the  Emile  Prat-Daniel  Co.  has  developed  the  design  of 
heaters  which  are  simple  in  construction,  possess  a  high  co- 
efficient of  transmission,  and  are  cheaper  in  both  first  cost 
and  maintenance  than  the  older  patterns  in  use. 

The  "Thermix"  heater  consists  of  a  number  of  flat  rec- 
tangular steel  plates  about  No.  10  B.W.G.  in  thickness,  sepa- 
rated by  distance  pieces  of  small  channel  section  joined  by 
steel  wire  spirals,  the  whole  being  grouped  in  an  outer  framing 
of  angle  iron.  The  con.struction  of  the  elements  is  shown  in 
fig.  1,  the  steel  plates  (.\)  and  the  distance  pieces(B)  and  (c) 
being  assembled  into  alternate  gas  and  air  elements,  the  cae 
passing  vertically  between  the  plates  and  the  air  circulation 
being  contra-tlow  on  one  of  the  four  or  more  methods  of 
circulation  which  can  be  adopted  in  any  specific  ca.se  to  suit 
the  boiler  plant.  This  arrangement  enables  the  heater  to  be 
applied  to  all  types  of  boilers,  and  possesses  the  important 
features  of  simplicity  in  construction,  ea.se  of  extension  of 
heating  surface  if  required,  and  accessibility  for  renewals  of 
the  plates,  although  in  practice  a  life  of  ten  years  or  more 
can  be  reasonably  anticipated. 

The  general  arrangement  of  the  heater  with  the  elements 
assembled  in  the  framing  is  shown  in  fig.  2.  the  whole  being 
a  sound  mechanical  job  after  the  clamping  bolts  in  the  framing 
have  been  screwed  up  to  ensure  tight  joints  between  the  ele- 
ments. 

In  practice,  it  is  found  that  the  heater  seldom  requires 
cleaning,  unUke  an  economiser,  and  this  is  probably  due  to 
the  fact  that  the  gas  velocity  is  about  six  times  greater  than 
in   an   economiser,   and  also  there   is  an   absence  of   vapour 
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Fig.  2.— Gener,al  .Arr.\ngement  of  "  Thermix  "  .\ir  He.\teb. 


condensation,  the  exit  gases  being  usually  above  a  tempera- 
ture of  130  deg.  F.  Arrangements  are  made,  however,  so 
that  in  the  event  of  cleaning  being  required  this  can  be  simply 
carried  out  by  an  acceleration  of  the  gas  velocity  by  moving 
the  damper  deflectors. 

In  many  large  power  hou.^es  the  combination  of  an  econo- 
miser and  air  heater  would  prove  to  be  a  sound  proposition, 
the  capital  costs  being  appreciably  reduced  and  a  high  thermal 
efficiency  obtained  if  a  .suitable  disposition  of  tlie  recuperative 
surfaces  were  adopted.  This  point  is  explained  in  the 
brochure,  and  a  stories  of  curves  have  btn-n  drawn  for  various 
temperatures  and  proportions  of  heating  surfaces. 

Data  with  regard  to  one  or  two  interesting  tests  on  boilers 
fitted  with  "  Thermix  "  heaters  are  given,  but  owing  to  devel- 
opment in  the  design  of  large  heaters  it  is  rather  early  aa 
yet  to  give  any  definite  figures  for  the  important  installations 
which  have  just  bi-en  completed. 

niustiations  are  given  of  the  lay-out  of  some  typic.il  instal- 
lations, amongst  these  being  that  at  The  Hague  electricity 
works,  where  chain  grate  stokers  are  in  use  with  preheated  air 
and  most  satisfactory  results  are  l^eing  obtained.  In  con- 
clusion, it  is  interesting  to  note  that  at  the  Gennevilliers 
electricity  works,  near  Paris,  a  combination  of  economisers 
and  air  iieatere  has  been  adopted  for  the  fifteen  very  large 
boiler  units  installed. 
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THE     ENGINEERING     TRADE     OF     INDIA. 

(WITH     KLECTRICAL     IMPORT     STATISTICS.) 


Mr.  T.  M.  Ainscough,  H.M.  Senior  Trade  Commissioner  in 
India  and  Ceylon,  haa  written  a  very  informative  report  on 
the  conditions  and  prospects  of  British  trade  with  India  during 
the  fiscal  year  ending  March  .Slst.  19'2-2,  The  report  has  been 
revised  to  Septen^ber  last  and  i.^^siuil  by  the  Department  of 
Overseas  Tiade   (price  "is.   tid.). 

I^en  as  a  whole  and  without  stressing  too  greatly  the 
possibihty  of  further  jwhtical  troubles,  the  report  reveals  a 
satisfactory  position.  Notwithstanding  the  world-wide  depres- 
sion and  the  peculiar  difficulties  which  have  been  experienced 
by  British  industry  during  the  pa.-t  \car.  the  Trade  Commis- 
sioner say.s  that  the  United  Kingdom  is  maintaining  its  place 
m  its  most  valuable  overseas  market  in  a  remarkable  \\a\, 
which  augurs  well  for  the  future. 

Imports  from  the  United  States,  which 
.Vmericaa  are  probably  of  more  concern  than  any  to 
Competition.  the  engineering  world,  fell  from  10.5  per 
cent,  of  the  pre-war  total  to  8.1  per  cent. 
last  year,  whilst  those  from  Japan  fell  from  7.9  per  cent,  to 
5.1  per  cent.  Meanwhile  the  share  of  the  United  Kingdom 
declined  only  from  tjl  to  .57  per  cent.  Machinery  and  mill- 
work  rank  second  in  importance  amongst  .American  imports 
and  iron  and  steel  third.  The  few  American  merchant  houses 
established  in  India  have  suffered  as  great,  if  not  greater, 
losses  than  their  British  rivals.  One  of  the  most  powerful, 
the  report  says,  is  winding  up  its  Indian  business  with  a  view 
to  cutting  its  losses,  and  those  firms  which  conducted  a  com- 
mission indent  business  with  the  bazaars  have  largely  spent 
the  year  in  clearing  up  their  outstanding  orders.  There  is, 
however,  considerable  activity  on  the  part  of  .American  manu- 
facturers in  sending  specialists  to  India,  so  that  they  may 
be  organised  when  trade  improves.  Mr.  Ainscough  reports 
.'^veral  instances  where  American  technical  representatives 
have  been  very  energetic  in  studying  the  wishes  of  large 
buyers  of  plant,  and  have  spared  no  effort  in  meeting  their 
special  needs.  On  several  occasions  he  has  heard  the  expres- 
sion of  opinion  that  American  traveUing  salesmen  are  fre- 
quently more  fully  conversant  with  the  practical  working  of 
their  machines  and  are  able  to  give  more  valuable  advice  on 
technical  matters  than  their  British  rivals,  who  are  often 
merely  commercial  salesmen  and  not  engineers  in  addition. 

It  is  satisfactory  to  learn  that  Japanese 
Japan  and  competition,  except  in  certain  grades  of 
Germany.  cotton  textiles,  is  no  longer  a  serious  factor. 

Regarding  German  undercutting  in  ma- 
chinery, millwork,  and  electrical  accessories,  Mr.  Ainscough 
naturally  utters  a  warning,  for  the  feature  was  marked  during 
a  large  part  of  the  period  covered  by  his  report.  It  is  now 
known  that  the  edge  of  this  competition  has  been  blunted  by 
financial  difficulties.  Whether  it  will  lie  sharpened  again, 
when  and  if  the  mark  is  stabilised,  it  is  difQcult  to  say. 

With  regard  to  future  competition  of  native  engineering 
industrie.s,  since  Mr.  .Vinscough's  report  was  completed,  a 
new  phase  seems  hkely  to  begin,  judging  by  the  report  of  the 
Indian  Fiscal  Commission,  which  is  frankly  protectionist.  It 
is  noteworthy  in  the  case  of  machinery  that  the  original  Budget 
proposal  was  to  increase  the  import  duty  from  2J  to  10  per 
cent.,  but  industrial  interests  in  the  Legislative  .Assembly  were 
too  strong,  and  the  propo.'^a!  fell  through.  The  tariff  on  power 
machinery  remains,  therefore,  at  2^  per  cent.  The  increase 
in  that  on  iron  and  steel  from  2i  to  10  per  cent,  will  give, 
for  the  first  time,  appreciable  protection  to  the  Indian  iron 
and  steel  industry,  although  it  may  adversely  affect  the  local 
engineering  industries,  which  have  to  rely  on  imported  iron 
and  steel.  To  the  Trade  Commissioner  it  seems  regrettable 
that  at  a  time  when  India  ref|uires  such  large  quantities  of 
structural  steel  to  make  good  the  depreciation  during  the 
war  and  to  build  up  her  nascent  industries,  the  cost  of  steel— 
the  raw  material  of  almost  all  industries — should  be  artificially 
raised  as  a  result  of  import  duties. 

Mr.  Ainscough  thinks  that  British 
£100,000,000  on  manufacturcis  are  bound  to  benefit  from 
Railway  Work,  the  expenditure  of  iiOfJ.OOO.tKK)  which  is 
proposed  on  the  Indian  railways  during 
the  next  five  years.  In  his  view  they  .should  be  able  to 
secure  the  bulk  of  the  orders,  owing  to  the  fact  that  they 
are  thoroughly  conversant  with  Indian  railway  requirements. 
and  have  supplied  almost  the  whole  of  their  equipment  in  the 
past.  Interested  firms  are  recommended  to  read  the  section 
of  the  report  which  deals  with  the  changes  that  are  contem- 
plated in  the  method  of  purcha.se  of  Government  stores. 

Mr.  .Ainscough'fi  advice  is  that  in  those  cases  where  the 
Indian  Government  normally  takes  a  large  .share  of  a  com- 
pany's productions  and  where,  manufacture  in  India  shows  a 
reasonable  chance  of  sucress.  British  manufacturers  should 
.seriously  consider  the  establishment  of  works  in  India.  The 
present  tendency  is  all  towards  the  protection  and  develop- 
ment of  India's  industrie.s.  and  with  the  transfer  of  more 
and  more  power  into  Indian  hands,  this  tendency  will  be 
accentuated.  Moreover,  there  is  a  danger  that  unless  British 
makers  take  their  opportunities  and  move  with  the  times, 
they    will  find   that  their   foreign  competitors   may   steal   a 


march  on  them.  India  is  determined  to  develop  its  industriea 
and  would  welcome  foreign  enterprise  if  British  capital  and 
energy  are  not  available.  This  would  mean  the  introduction 
of  foreign  standards  and  practice  and  would  do  iucalculable 
harm   to  our  interests. 

Meanwhile    the    outstanding    feature    of 

Machinery  and     the  year  has  been  the  prodigious  import  of 

Millwork.  machinery  of  all  kinds,  and  this  item  now 

takes  third  place  in  tne  import  trade,  being 

exceeded  only  by  cotton  textiles  and  .sugar.     The  origin  of  the  , 

imports  of  machinery  and  millwork  during  the  past  two  years 

is  indicated  below  :  — 

IWO-:;!,  1921-22, 

Countries   of   ...nMijnm.nl.  Kup«s   (lakhs).        Rupees   (lakhs) 

United  Kingdom       17,53  '28,.32 

Germany           17  55 

Sw-itzerland       3  11 

Japan       12  4 

United  States              4,02  4,.51 

Other  countries          50  72 

Total      -22,37  34,25 

The  following  table  shows  the  relative  importance  of  the 
three  principal  suppliers  both  before  the  war  and  during  the 
past  two  years  :  — 

Countrv,  1913-14, 


i 


1920-; 


1921-22, 


per  I 


United    Kingdom 

90.0 

79 

82.5 

United   States 

3.0 

17 

13 

German  V           

5.5 

.75 

1.5 

Other   countries 

1.5 

3.25 

3 

Total 


100.0 


100.00         100.00 


It  is  mo.st  satisfactory  to  note  that,  although  the  United 
Kingdom  has  not  yet  regained  her  pre-war  position,  she  bids 
fair  to  do  so  in  a  few  years'  time,  and  is  recovering  ground 
lost  during  the  war  in  a  remarkable  way.  .Although  American 
shipments  have  steadily  declined  in  the  aggregate.  United 
States  competition  is  still  serious  in  many  branches,  such  as 
electrical  plant,  ssawmilling  and  woodworking  machinery, 
agricultural  machinery,  machine  tools,  and  industrial  plant 
of  all  kinds.  Moreover,  by  dint  of  active  representation  on 
the  spot,  she  is  obtaining  a  footing  in  very  many  lines  which 
have  hitherto  been  supplied  by  British  makers. 

During  the  first  quarter  of  the  new  fiscal  year  imports  in 
this  class  have  not  been  maintained,  but  declined  about  .30 
per  cent,  compared  with  April  to  June,  1921,  Whilst  the  share 
,of  Great  Britain  and  the  United  States  was  reduced,  that  of 
Germany  increased  considerably.  Taking  electrical  machinery 
alone,  however,  the  British  .share  was  greater,  whilst  the 
.American  was  very  much  smaller. 

Somewhat  similar  tendencies  are  shown  in  the  trade  in  elec- 
trical instruments  and  apparatus.  During  the  12  months 
under  review,  British  makers  improved  their  position,  the 
shares  of  the  chief  supplying  countries  being  : — United  Kin»i!- 
dom.  69.2  per  cent,;  United  States.  22,7  per  cent,;  .Japan, 
3  per  cent. ;  Italy.  2  per  cent. ;  and  Holland,  If  i>er  cent. 
Between  April  and  .Tune  this  year  imports  were  not  main- 
tained: the  Briti.sh  share  fell  moi'e  than  .50  per  cent,  and 
that  of  America  80  per  cent.  Italy  increased  her  proportion. 
Seeing  that  India's  imports  of  ma- 
chinery and  plant  last  year  totalled 
,£2:3,000,000  in  value,  of  which  nearly 
.£19,000,000  worth  was  obtained  from  the 
the  question  of  representation  is  vital.  The 
Ainscough  strongly  holds  is  that  British 
engineering  manufacturers  who  already  have  a  large  interest 
in  the  market  should  open  their  own  office  and  selbng  organi- 
sation in  the  field  in  those  cases  where  the  trade  to  be  gained 
warrants  the  expense,  and  in  other  cases  they  should  form 
group-selling  organisations  in  conjunction  with  other  manu- 
facturers of  non-competing  lines,  and  the  group  as.sociation 
should  open  its  own  offices  in  Calcutta  and/or  Bombay  as 
circumstances  direct.  The  following  are  a  few  of  the  reasons 
on  which  Mr.  Ain.scough  ba.ses  this  opinion  ;  — 

Tlie  firms  of  mercantile  agents  in  India,  who  have  in  the 

East  held  many  of  the  leading  machinery  agencies,  are  usually 
ouses  of  standing  who  hold  the  agency  of  some  10  to  30 
British  manufacturers  of  various  lines.  They  frequently  act 
as  piece-goods  importers,  shipping  and  insurance  agents,  ex- 
porters of  all  kinds  of  produce,  managing  agents  of  local 
industries,  and  conduct  a  general  merchant's  business.  The 
numerous  iiia<liinery  agencies  are,  therefore,  relegated  to  an 
engineering  department  staffed  by  two  or  three  European 
assistants,  with  sometimes  a  qualified  mechanical  engineer 
in  charge.  It  is  obvious  that,  with  the  best  will  in  the  world, 
it  is  impo.s.sible  for  such  a  firm  to  do  adequatn  justice  to  each 
of  tlie  iigencies  held.  In  the  ca,'^-  of  ni,'i<liinery  in  general 
demand  in  India,  the  ideal  method  of  representation,  from 
the  British  manufacturer's  point  of  view,  is  to  have  his  own 
office  staffed  with  competent  engineers  and  salesmen  and— in 


Technical 
Representation. 


United  Kingdom, 
view    which    Mr. 
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the  case  of  heavy  plant — provided  with  an  expert  stall  of 
erectors.  There  are,  of  course,  a  few  firma  who  specialise  ni 
conducting  machinery  busine.'ia  and  who  give  their  principals 
good  service.  In  these  cases  the  British  manufacturing  engi- 
neer should  attach  one  of  his  own  men  to  hi»  agente,  to  assist 
them  by  travelling  the  country,  demonstrating  the  value  of 
the  machines,  putting  right  defects  in  previous  deliveries, 
advising  probable  purchasers,  and  generally  promoting  hia 
employers'   interests. 

The  Indian  industrialist  is  branching  o;it  into  many  highly 
complex  activities  and  is  determined  to  have  tlie  most  highly 
HCientiHc  advice  and  to  purchase  the  most  improved  loriris 
of  plant  obtainable.  There  are  very  few  firms  of  con.sulting 
•engineers  in  India  to-day.  The  trained  managers  <jf  the 
branch  oflices  of  home  engineering  and  machinery  firms  have, 
in  the  past,  tilled  this  gap.  In  the  future  they  will  be  needed 
more  than  ever. 

Mr.  Ainscough  also  recommends  tiie  British  engineering 
manufacturer  to  maintain  an  erecting  staff  in  conjunction  with 
his  selling  and   ti'duiical  orguuisation. 

Owing  to  the  tran.sfer  of  the  hydro-electric- 
HydrO' Electric     department  from  the   Central   to  the  Pro- 
Survey,  vincial  Governments  as  a  result  of  the  con- 
stitutional reforms,   the  scheme    for  a   co- 
ordinated survey  of  the  whole  of   India  has  been  abandoned. 
Mr.  J.  W.  Meares,  O.I.E.,  who  held  the  post  of  Chief  Engineer 
of  the  Hydro-Electric   Survey,   and  who   has   been  Electrical 
Adviser  to  the  Government  of  India  for  many  years,  returned 
from     Indi.i     recently,     both     the     posts    he     held    having 
been  abolished.     While  it  is  true  that  Provincial  Governments 
are   themselves,    in    some     cases,     appointing     committees   to 
consider  what  .steps  they  should  take,  it  is  to  be  feared  that, 
in  most  instances,  funds  will  not  be  forthcoming  and  that  the 
hydro-electric   development   of  the   country    will   be  retarded 
for  many  years. 


Electrical  Imports  of  India. 

The  following  statistics  of  the  imports  of  electrical  and  similar 
goods  into  British  India  in  the  year  ended  March  31st,  1921, 
are  taken  from  the  recently-issued  official  trade  returns,  de- 
tails for  the  year  ended  March  3Jht,  TJ'20,  being  added  for 
purposes  of  comparison,  and  notes  of  any  increases  and  de- 
creases given. 

191'J-20       1920-21  Inc.  or  dec. 
Control  and  awUchgear —  £  £  ^ 

Total        *  64,000  — 

Prom  United  Kingdom         ...  —  63,000  — 

„      United  States —  1,000  - 

Electrical  jenerators — 

Total 
From    United    Kingdom 
,,      United  States 

Blectric  mutors — 
Total 
From  United  Kingdom 
United  States 

TransformeTB — 

Total        

From   United   Kingdom 
,,      United   States 

Turbo-generating  seta — 

Total         

Prom  United  Kingdom 
,,      United   States 

Other  electrical  nuwhinery — 

Total       

From   United  Kingdom 
United  States 

,,      Italy       

Switzerland        

Mining  machinery — 

Total        

From  United  Kingdom 
,,      United    States 

Electric  fans  and  parts  thereat- 
Total       

From  United  Kingdom 

„      Italy        

United    States 

Electric  wires  and  cables  {rubber  insulated)— 

Total       2(34,000      549,000 

From  United  Kingdom       ...       207,000      498,000 

„      Japan      21,00t)        11,000 

„      United  States  ...         34,000         39,000 

Ditto,  insulations  other  than  rubber- 
Total                  ...       139,000  417,000 

Prom   United  Kingdom       ...        122,000  402,000 

.,      United  States            ..          12.000  2,000 

„      Japan      4,00*.)  11,000 


•2.52,(J00  451,000  -t-  199,000 

189,000  220,000  -f-  31,000 

60,0CK1  229,000  -\-  169,00(J 

344,000  614,000  -I-  270,000 

126,0(1(1  501,000  -f-  375,000 

215,0(JO  06,000  -  119,000 

26,0tX1  43,000  -I-  17,000 

4,000  13,000  -f-  9,000 

22,0(JO  30,000  4-  8,000 


89,000 
87,000 
2,000 


619,000 

244,000 

356,000 

4,000 

11,000 

156,000 
47,000 
108,000 


•214,000 
25,000 
54,000 

135.000 


927,000 

608,000 

307,000 

6,000 


298,000 
112,000 
184,000 


399,000 
148,000 
(51,000 
183,000 


-f  308,OfH) 

+  364,00(1 

-  49,000 
+  2,000 

-  11,000 

-t-  142,00(1 

-(-  65,000 

-h  76,000 

-\-  185,000 

+  123,000 

H-  7,000 

-^  48,000 


+  285,000 

-f  291,000 

-  10,000 

-f  5,000 


H-  278,000 

-I-  280,000 

-  10,000 

-1-  7,000 


1919-20  1920-21  Inc.  or  d«c. 

£  £                £ 
Telegraph  and  telephone  wires  and  cablet — 

Total        •  31.0W            - 

From    United  Kingdom        ...         —  '^'^I' 

United   States             ...          —  }.5W             — 

Japan       —  1.500 

Hare  copper  wire  (electrolytic)— 

Total        45,000  218,000    -*-    173.00" 

From  United  Kingdom       ...         18,000  64,000    -t-     46,0OU 

„      United  States             ...          9.000  106.0^«     +      97,aX 

,;      Japan                19,000  41,000     +      22,0()0 

Telegraph  and  telephone  apparatus- 


Total        6:1,000 

From  United  Kingdom       .  .  24.000 

„      Sweden            10,000 

„      Japan      2,000 

„      United   States            ...  27,000 
Electric  glow  lamps — 

Total        15,000 

F"rom   United    Kingdom      ...  7,500 

.,      Holland            2,000 

.Japan      1,000 

,,       United  States            ...  4,000 
Electric  lamps,  other  sorts — 

Total       90,000 

From  United  Kingdom       ...  42.000 

,,      Holland            18,000 

Japan      10.000 

,,       United   States            ...  19,000 

liatteries— 

Total       31,000 

From  United  Kingdom       ...  6,000 

„      United  States            ...  2-5,000 
I'arbons,  electric. — 

Total         • 

From  United  Kingdom         ...  — 

,,      United    States — 

Accumulators. — 

Total         • 

Prom  United  Kingdom         ...  — 

,.      United   States — 

Condensers,  electric. — 

Total         

Electric  lighting  accessories  and  fittings.— 

Total        

From  United  Kingdom           .•  — 

,,      United   States — 

Electricity  meters — 

Total        34,000 

From   United  Kingdom       ...  '^\'^ 

Switzerland      8,000 

Electro-medical  apparatus.— 

Total         

Switchboards,  other  than  telegraph  and 

telephone —  ^.  .„. 

Total        61,000 

Prom  United  Kingdom  *^'92Sl 

Japan      2,000 

;;      United  States            ...  27,000 
TeUgraphs,  materials  for  construction  and 

Total        3,000 

Telephones,  materials  for  construction  and 

Total       19.000 

From  United  Kingdom       ...  12.00(J 

,,      Sweden             ■*.0w 

..      United  States            ...  2,000 


50,000 

32,000 

9,000 

1,000 

8,000 


U,000 
8,000 
1,000 
1,000 

19.000 


169,000    -I-    154,000 
104.000 
47,000 
3,000 


%,500 

•f     45,000 

+       2,0UJ 

8,000     +'       4,000 


73,000  - 

35,000  - 

23,000  -»- 

9,000  - 

5,000  - 

28.000  - 
1 1,000  -(- 
17,00(J     - 

8,000 
7,000 
1.000 

153,000 

142,000 

11,000 

5,000 

314,000 

277. (KXI 
2:.)  ,000 

84,000    -H 
71,000    -t- 
8,000 

7,000 


55,000     - 
.36,000    -f 

19.000    - 
accessories- 

9,000  -f- 
accessories— 
(15.000  + 
42.000  -f- 
12.000  + 
19,000     -t- 


17,000 
7,000 
5,000 
1,000 

14,000 

3,000 
5,000 
8,000 


50,000 
46,000 


6,000 
4,000 
2,000 
8.000 

6,000 

46,000 

.30.a((t 
s.ooo 

17,000 


Tn  addition  to  the  foregoing,  the   following 
as  Government  stores:  — 

Machinery  and  millwork — 

Total        

From  United  Kingdom 
Telegraph  material — 

Total        

From    United   Kingdom 
[nstrinnents  and  apparatus — 

Total        

From   United   Kingdom 


447,000 
404  .OfX) 


579,000 
578,000 


419,000 
416.000 


were  imported 


,000  +  409,000 

,000  +  445.000 

,000  -  160,000 

,000  -  161,000 

,000  +  245,000 

,000  -t-  239,0(X> 


Other  electrical  goods  and  apparatus — 

Total       571,000  1,618 

From   United   Kingdom      ...  279,000  1,026 

,      Holland             2.00tl  -- 

Italy       3,000  13 

"      Japan     19,000  45 

".      United   States               ...  964,000  513 


000  -1-1,047.000 
OtXI     -t-    747  .tXK) 

2.ato 

OIX)  +  10,000 
000  -t-  26.000 
,000    +  249,000 


•Not  separately  recorded. 
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THE     ENGINEERING     EXHIBITION,     CARDIFF. 


Owing  to  the  unprecedented  success  of  the  Engineering  Exhi- 
bition that  was  opened  at  Cardiff  on  November  aOth,  under 
the  auspices  of  the  South  Wales  Institute  of  Engineers,  and 
at  the  unanimous  request  of  the  exhibitors,  the  run  of  the 
show  had  to  be  extended  and  its  closing  date  postponed  from 
November  -^Kth  to  ilth— a  fact  which  reflects  great  credit  on 
the  quality  of  the  exhibits  and  on  the  committee  that  was 
entrusted  with  the  organisation  of  the  enterprise.  There  was 
such  a  run  on  the  space  available  that  every  part  of  the  Drill 
Hall  was  taken,  and  many  of  the  70  exhibitors  displayed 
samples  of  the  products  of  more  than  one  firm. 

This  year's  ent«rpri.se  was  on  a  much  more  elaborate  scale 
than  that  previously  attempted :  it  is  felt  that  the  exhibition 
will  now  become  a  permanent  institution,  and  that  it  will 
have  considerable  influence  upou  the  industrial  prc(gress  of 
South  Wales,  a.s  the  future  prosperity  of  a  country  is  to  a 
large  extent,  in  the  hands  of  engineers.  Last  year  the  Insti- 
tute organised  a  fuel-saving  exhibition  at  its  headquarters  in 
Cardiff,  and  it  was  the  instantaneous  success  of  that  venture 
which  inspired  the  attempt  at  bigger  things.  Manv  applica- 
tions for  stands  had  to  be  rejected,  and  promoters  are  very 
well  satisfied  at  the  success  which  has  attended  their  efforts. 

The  electrical  industry  was  strongly  represented,  and  visitors 
were  greatly  interested  in  the  large  number  of  appliances  on 
view.  Naturally,  with  the  rapid  strides  made  in  radio  tele- 
phony, there  was  a  big  display  of  apparatus  bv  many  of  the 
leading  electrical  firms,  and  amateur  operators"  showed  more 
than  a  passing  interest  in  the  late.st  sets  put  on  the  market. 

The  opening  ceremony  was  performed  bv  Mr.  David  E 
Roberts.  M.Inst.C.E..  M.I.Mech.E.,  M.I.E.E.  (president  of 
the  Institute),  who  mentioned  that  the  whole  of  the  electrical 
arrangements  for  the  exhibition  were  efficiently  carried  out  bv 
Messrs.  Page  &  Stibbs,  electricians,   Cardiff. 

Among  the  exhibitors  were  The  General  Electric  Co.,  Ltd., 
whose  show  of  electrical  plant  took  a  wide  range.  General 
colliery  switchgear  was  well  represented  by  a  6.600-volt  truck- 
type  ciibicle  board,  a  pedestal  draw-out  tyne  oil-switch  panel. 
a  "  unit-type  "  ironclad  switchboard  (which  is  being  supplied 
to  one  of  the  local  collieries),  also  flame-proof  switches,  oil 
switches,  cable  boxes,  and  motor-control  gear,  both  automatic 
and  non-automatic.  Another  type  of  switchboard  shown  was 
a  special  panel  for  controlling  small  lighting  sets,  this  being 
mounted  on  the  generator  of  a  lighting  set.  "  Kingsway  " 
miners'  lamps  were  arranged  on  racks  to  illustrate  the  method 
of  dealing  with  the  nece.ssary  battery  charging.  Among  other 
exhibits  shown  by  the  G.E.C.  was  a  30-h.p.  steelworks  motor 
for  driving  light  rolls.  "  Gecophones  "  for  broadcasting  re- 
ception were  also  prominent,  as  well  as  numerous  domestic 
devices. 

Colliery  signalling  apparatus  was  to  the  fore,  including  iho 
Peel-Connor  mining  telephone,  the  "  Magnet  "  engine-room 
shaft  indicator,  also  the  "  P.D."  relay,  an  entirely  new  device. 
%vhich  operates  with  very  small  currents  on  both  a.c.  and  d.c! 
circuits,  and  enables  the  bare-wire  svsteni  of  haulage  road 
signals  to  be  retained.  A  patent  device  is  attached  to  show 
the  amount  of  leakage  in  the  signalling  circuit,  thereby 
giving  due  warning  before  the  actual  stoppage  occurs. 

Messrs.  Fergtjson,  Pailin,  I/td.,  had  a  large  number  of  ex- 
hibits, which  included  heavy-oil  switches,  as  supplied  to  the 
Hydro-Electric  Power  Commission,  Ontario.  One  of  their  chief 
exhibits,  apart  from  their  truck  speciaUty  and  e.h.p.  cubicle. 
Was  a  mining-type,  explosion-proof,  oil  switch,  which  has  been 
developed  to  meet  Home  Office  requirements  for  both  fiery 
and  non-fiery  mines. 

Messrs.  Witty  &  Wyatt,  Ltd.,  had  a  vei-y  good  display, 
making  a  feature  of  Henley  cables,  colliery  lighting  fittings. 
switchgear.  the  Henley  wiring  sy.stem  and  street  unit  pillars. 
and  Swedi.sh  General  Electric.  Ltd..  a.c.  and  d.c.  motors,  &c. 

On  the  stall  adjoining  the  Sterling  Telei'hone  &  Electric 
Co.,  Ltd.,  had  a  very  interesting  display  of  radio,  telephone, 
and  other  apparatus,  including  the  "  Magnavox  "  loud-speak- 
ing instrument,  receiving  .«ets.  the  mine  telephone  with  a  throat 
transmitter,  which  is  especially  effective  in  noisy  places,  and 
al8<>  the  Sterling  shaft  signalling  systems,  designed  to  prevent 
accidents  in   pit  shafts. 

Colliery  officials  were  much  interested  in  the  safety  lamps 
exhibited  by  Messrs.  E.  Thomas  &  Williams,  I/id.,  which  in- 
cluded the  new  lamp  for  gas  testing,  not  yet  approved,  but 
on  the  lines  recommended  by  the  Mines  Committee.  It  is 
made  in  such  a  way  that  it  feeds  from  the  top,  so  that  it  can  be 
placed  near  the  roof,  and  thus  any  gas  within  three-eighths  of 
an  inch  of  the  top  would  be  detected,  it  is  claimed.  The  firm's 
magnet  relighter  is  self-contained,  and  can  be  adapted  to  re- 
light while  underground  any  type  of  flame  safety  lamp.  Shot- 
firing  magnetos,  together  with  lighters,  unlocking  magnets, 
and  accessories  for  use  in  the  lamp  room  were  also  shown. 

Messrs.  Cooper  &  Kino,  Ltd.,  exhibited  a  number  of  up- 
to-date  appliances,  including  mining  type  switch  pillars,  oil 
break  switch,  cubicle  switchboard,  lighting  transformer,  and 
a  gravity  conveyor  made  by  the  W.  &  D.  Conveyor  Engineer 
ing  Co.,  Ltd. 

A  new  colliery  and  industrial-lighting  system  was  exhibited 
by  Messrs.  Francis  &  Co.,  Ltd.,  the  fittings  being  designed  to 
meet  the  requirements  of  the  memoranda  relating  to  the  use 
of  electricity  in  mines.  They  embody  entirely  novel  features 
greatly  reducing  the   amount  of  work   reqiiired   to  be   done 


underground,  and  also  simplifying  the  tracing  and  rectification 
of  faults. 

Messrs.  Haslam  &  Stretton,  Ltd.,  displayed  a  considerable 
quantity  of  electrical  apparatus  (made  by  various  manufac- 
turers), much  of  it  for  colliery  use.  These  included  the 
"  Thor  "  tachograph. 

The  Relay  Autom.wic  IVlephone  Co.,  Ltd.,  attracted  atten- 
tion with  its  complete  installation  for  an  inter-departmental 
automatic  telephone  system,  giving  facilities  for  connection  to  ' 
50  telephones.  It  comprised  an  automatic  switchboard,  power 
board,  two  sets  of  ai-volt  batteries,  and  telephone  instruments, 
all  connected  up  for  use. 

Other  exhibitors  included  the  Cambridge  &  Paul  Instrument 
Co.,  Ltd.  (electrical  indicators,  recorders,  &c.) ;  Messrs. 
Ferranti,  L/pd.,  HoUinwood  (transformer);  The  Foster  In- 
strument Co.  (theiTnoineters,  electrical  resistance  type.  &c.); 
Messrs.  Twiss  Electric  Transmission,  Dtd.,  and  Messrs. 
.\llex,  West  &  Co.  (electrical  control  and  switchgear  for  mines 
and  other  purposes). 


NORTH  WALES   AND   CHESTER    ELECTRICITY 
DISTRICT. 


Commissioners'  Second  Inquiry. 


The  scheme  for  the  re-organisation  of  the  supply  of  electricity 
in  the  North  Wales  and  Chester  Electricity  District,  approved 
by  the  Electricity  Commissioners,  was  the  subject  of  a  second 
inquiry  in  accordance  with  the  provision  of  Section  5  (4)  of 
the  Electricity  (Supply)  Act,  1919,  which  opened  at  Llan- 
dudno on  November  21st.  A  large  number  of  local  authorities 
were  represented,  including  Llandudno,  Conway,  Peumaen- 
mawr,  Llanfairfechan,  Carnarvonshire  CO.,  Chester,  and 
Cwm,  as  well  as  the  North  Wales  Power  Co.  Sir  H. 
Haward  presided,  and  the  other  Commissioners  present  were 
Messrs.  H.  Booth  and  A.  Page,  with  Messrs.  E.  W.  Hudson 
(legal  advisor),  and  Mr.  D.  S.  Cumberledge  (secretary).  The 
inquiry  was  the  outcome  of  a  previous  one  held  in  February 
of  la.st  year,  and  the  resulting  draft  Order  made  by  the  Com- 
missioners. 

The  Chester  Corporation  submitted  that  the  Order  was 
njtra  vires  and  was  undesirable,  but  the  Commissioners  had 
been  advised  that  they  were  infra  vires,  said  the  chairman, 
who  explained  that  the  inquiry  was  not  open  for  anyone  to 
submit  a  fresh  scheme,  and  the  clauses  were  dealt  with 
sKriatim. 

Sir  Lynden  Macassey,  K.C,  opened  the  case  for  the 
Chester  Corporation,  and  in  the  course  of  a  long  reasoned 
argument  submitted  that  Clause  7  of  the  draft  Order,  which 
provided  that  certain  rights  and  obligations  of  the  Joint 
Authority  should  be  transferred  by  deed  to  the  North  Wales 
Power  &  Traction  Co.,  was  bad,  and  was  not  authorised  under 
the  Act. 

The  Order  also  extended  the  area,  which  could  not  p-'ssibly 
be  done,  as  it  had  previously  been  fixed  by  Act  of  Parliament. 

Elaborating  the  objection,  Sir  Lynden  ^aid  the  Power  Co. 
was  a  joint  stock  company,  and  had  borrowed  money  on  the 
strength  of  the  undertaking,  and  the  memorandum  of 
association  would  need  altering,  either  in  the  Chanc.,ry 
Court,  or  by  Act  of  Parliament.  To  put  it  bluntly,  the  Order 
was  not  worth  the  paper  it  was  written  on.  An  injunction 
could  be  made  against  the  company,  as  the  Conmiissioners 
had  no  power  to  alter  the  charges  or  vary  the  method  of 
charging,  as  they  had  done.  The  powers  given  to  the  com- 
pany explained  the  fears  of  the  Corporation  of  Chester  and 
other  bodies  being  placed  under  the  tender  mercies  of  the 
Nr)rth  Wales  Power  Co.  with  regard  to  the  points  he  had 
rai.sed. 

The  Town  Clerk  ov  Cwm  (Mr.  Feltham)  at  this  stage  also 
made  a  formal  protest  against  the  proposal  to  transfer  certain 
powers  from  the  Joint  Authority  to  the  company,  as  in  the 
1919  .A.ct  no  powers  of  delegation  were  mentioned. 

Mr.  C.  S.  Fame,  of  the  Cheshire  C.C,  also  registered  a  pro- 
test on  the  same  line-s. 

Sir  Lynden  Macassey  then  raised  the  subject  of  questions 
as  to  the  financial  stability  of  the  company  to  carry  out  its 
undertakings,  and  argued  that  it  was  desirable  that  this 
should  be  done  in  the  interests  of  the  pubhc,  who  viewed  the 
matter  with  apprehension. 

Mr.  Kennedy,  for  the  Power  Co.,  resisted  the  application 
that  the  private  affairs  of  a  company  ^ould  be  made  public. 

Mr.  Wm.  Cash,  F.I.C.A.,  president  of  the  Institute, 
of  the  firm  of  Stone  fc  Co..  Tvondon,  then  produced  the 
balance  sheets  of  the  Aluminium  Corporation  for  the  years 
ending  1919,  and  for  two  years  ending  1921,  and  gave  his 
opinion  that  with  the  company's  liabilities  of  £1,()26,000  it 
would  be  difficult  to  borrow  any  more  money,  and  that  it 
would  not  be  fair  to  saddle  the  public  with  so  much  dead 
capital. 

'The  Chairman  remarked  that  the  Commissioners  had  con- 
Bidered  the  figures  at  the  last  inquiry  and  before  the  draft 
Order  was  made.  There  was  nothing  in  the  Order  to  com- 
pel Chester  to  take  a  bulk  supply  of  electricity  from  the  com- 
pany if  it  did  not  desire  to. 

Sir  Lynden  Macassey  :  Chester  can    do    much    better    for 
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itself  if  allowed  to  carry  out  its  own  salvation.  It  objects  to 
being  included  in  the  district,  and  can  show  that  it  can  get 
electricity  at  a  cheaper  rate  than  from  the  company.  After 
the  last  inyuiry  it  found  that  it  could  purchase  the  Queens- 
ferry  station  from  the  Government,  and  asked  for  powers  to 
run  it  for  itself,  as  it  did  not  wish  to  be  left  in  the  lurch  by 
the  Power  Co.  Chester  objected  to  districts  in  Wales  having 
the  first  call  on  the  electricity,  and  there  existed  a  lively 
apprehension  that  if  there  was  a  drought  the  far-away  dis- 
tricts would  have   to  get  what   they  could. 

The  Chauiman  said  the  Corporation  of  Chester  never  raised 
that  question  at  the  last  inquiiy.  The  Commissioners  were 
satisfied  that  the  water  power  resources  would  give  the  re- 
quired amount  of  energy. 

Mr.  Amos  Jones,  Rhyl,  asked  would  the  Order  exclude  the 
right  of  any  area  like  the  Vale  of  Clwyd  developing  its  own 
water  resources'? 

The  Chairman  resplied  that  there  would  be  no  difficulty  in 
that  direction,  as  it  was  open  for  the  Commissioners  to  alter 
the  Order. 

Mr.  John  Hali.  Rider,  con.sulting  engineer,  gave  evidence 
regarding  the  output  of  the  Queensferry  station  and  the 
approximate  charges.  The  Chester  Corporation  had  an 
agreement  with  the  Government  until  19^4  for  the  supplv  of 
electricity  for  3,0lKi  kW  at  £i  10s.  per  k\V  per  annum,  "and 
over  3,000  kW  at  £i  per  k\V  per  annum,  plus  actual  cost  of 
wages,  fuel,  oil,  itc,  and  an  additional  7i  per  cent. 
on  such  cost.  Tlie  Corporation  had  agreed  to  purchase 
the  works  for  £.54,000.  On  his  recommendation'  it 
had  agreed  to  spend  an  additional  sum  lof  i'6,000  for 
two  additional  transformers  and  switchgeat,  and  ;£1,500 
for  a  pumping  plant.  There  w-ere  three  1,500-kW  and  one 
1,000-kW  sets,  and  it  was  propo.sed  to  run  at  4,000  kW  and 
have  one  set  as  spare,  and  there  was  room  for  two  more  sets. 
The  pressure  was  supplied  at  33,000  volts,  and  was  reduced 
to  6,600  and  taken  to  the  Crane  Street  station  at  Chester,  and 
was  there  transformed  and  distributed  partly  as  d.c.  and 
a.c.  in  parallel  with  the  energy  generated  at  the  Chester 
hydro-electric  station,  which  cost  practically  nothing  to  pro- 
duce after  the  standing  charges  had  been  paid  off.  From  the 
figures  supplied  by  the  Power  Co.  he  estimated  that,  on  a 
consumption  of  4,000,000  kWh  per  annum,  and  based  on  the 
price  of  coal  at  14s.  per  ton,  in  1023  the  saving  between  the 
Corporation  and  Power  Co.'s  figures  would  be  £3,562,  or  23. S 
per  cent.;  in  1924  £.5.692  would  be  saved;  in  192o  £8,166;  in 
1926  £ll.ia3;  and  in  1927  £14,554,  or  78  per  cent.,  when  the 
cost  at  Queensferry  would  be  0.754d.,  against  1.3444d.  of  the 
Power  Co.  The  total  cost  per  kWh  would  fall  from  1.145d.  in 
1923  to  0.745d.  in  1927.  In  his  fir.st  report  to  the  Corporation 
fuel  was  taken  at  18s.  5d.  He  had  now  taken  the  figure  at  14s., 
although  the  Corporation  hud  now  entered  into  large  contracts 
at  under  10s.  per  ton.  He  was  of  opinion  that  further  econo- 
mies could   be  effected   at   the  Queensferry  works. 

Sir  Lynden  Macassey  :  The  maximum  price  fixed  under  the 
Order  to  supply  by  the  cx^mpany  was  £6  per  kW  per  annum, 
plus  0.75d.   per  kWh     upplied. 

Mr.  Crosthwaite,  on  behalf  of  the  North  Wales  coUieiy 
owners,  .said  the  latter  did  not  wish  to  lie  represented  on  the 
Joint  Authority  if  it  was  to  involve  them  in  any  financial 
obligation. 

On  November  22nd  the  documents  asked  for  on  the  previous 
day  were  handed  to  Mr.  Kennedy,  who  proceeded  to  cross- 
examine  Mr.  Eider  on  the  figures  regarding  the  cost  of  pro- 
duction at  Queensferry. 

Mr.  Btder  stated  that  his  figures  were  not  for  a  full  tw-elve 
months'  working.  In  his  opinion  nothing  would  need  to  be 
spent  on  the  w-orks  beyond  the  purchase  price  of  £.54,000;  the 
£6,000  for  the  additional  transformers  and  switchgear;  and 
£1..500   for    additional    pumping    plant. 

Questioned  by  Sir  I.vnden  Macassf.v,  he  reiterated  that  the 
figure  he  had  given  as  to  the  cost  of  production  could  be 
regarded  as  a  most  conservative  one.  If  coal  doubled  ;in 
price  to  the  amount  he  had  estimated  the  increase  ]wr  k\\b 
would  amount  to  0.16d..  and  in  1927  the  saving  would  be 
£9,000  in  favour  of  the  Corporation  against  the  price  charged 
by  the  Power  Co.  It  would  not  be  economy  to  scrap  /the 
statii.n  at  Queensferry  if  it  was  to  cost  the  Chester  Corpora- 
tion more  to  buy  from  an   outside  source. 

Mr.  Krnnrdy  :  We  are  really  indifferent  whether  Chester 
takes  a  supply  from  us  or  anv  other  body.  Our  quotation  was 
given  in  resp<inse  to  itsS  invitation.  We  do  not  wish  you  to 
compel   it  to   di.scard   any   .station. 

Sir  Lynden  Macassey  :  Chester  can  get  a  .supply  cheai)er 
from  thnt  source  than  any  other. 

Mr.  Rider  was  the-i  .?uljected  to  questions  by  Mr.  Page, 
one  of  the  Commissioners,  and  replied  that  as  regarded  the 
economic  life  of  the  Queensfeny  station,  it  could  l>e  ex- 
tended by  putting  in  new-  boilers  in  a  building  already 
erected.  Tliis  would  al.so  effect  economy,  as  much  heat  was 
wasted  under  exi.^ting  conditions.  The  conditions  at  Queens- 
ferry warranted  the  Chester  Corporation  buying  the  station. 
Recently  he  had  saved  the  Corporation  a  sum  of  £100.00«1 
owing  to  plant  having  coino  down  in  price.  Personal  control 
meant  less  charges  than  dual  ownership;  the  proper  thing  to 
do  would  be  to  enlarge  Queensferry.  He  had  no  objection  t<i 
linking  up  with  other  works  provided  the  combination  did 
not  increase  the  charce  to  Chester.  The  plant  at  Queensferry 
was  not  in  a  bad  condition,  but  the  lay-out  was  bad;  heat  was 
lost  by  a  system  of  open  hot  wells. 


The  Chairman  said  that  these  questions  bad  been  necefeur} 
owing  to  the  fact  that  the  Commissioners  had  before  them  an 
application  for  sanction  to  a.  loan  of  £54,000  to  buy  the  work.-, 
and  ho  proceeded  to  put  questions  to  Mr.  Kider,  who  repeated 
that  Queensferry  was  not  an  ideal  station.  The  turbines  were 
good,  but  the  steaming  efficiency  was  low  ovting  to  the  boiler- 
house  being  faulty. 

The  Chairman  :  How  would  Chester  be  prejudicially  affected 
by   being  included  in   this  district? 

Mr.  Rider  :  I  do  not  see  any  advantage  in  its  being  Hnked 
up  by  adding  to  a  cheap  s-upply  a  comparatively  deai-  scbeme. 

The  Chairman  :  You  want  home  rule  and  all  the  advantages 
of  l)eing  associated  with  other  people. 

Mr.  ItiDEB  :  The  feehng  is  abroivd  that  we  shall  be  com- 
pelled to  take  a  supply  from  the  North  Wales  Power  Co.,  and 
that  is  where  the  sting  lies. 

Mr.  Sydney  EiiNt:sT  Britton,  Chester  Corporation  Electrical 
Engineer,  stated  that  the  present  price  paid  for  coal  by  the 
Corporation  was  9s.  8d.   per  ton. 

-Mr.  Britton  was  cross-examined  by  Mr.  Kennedy,  on 
behalf  of  the  North  Wales  Power  Co.,  with  regard  to  the 
present  expenses  at  the  Queensferry  station,  and  the  Chair- 
man, interposing,  remarked  that  what  they  wanted  to  get 
at  was  not  whether  the  figures  were  accurate,  but  would  the 
same  system  be  carried  out  when  the  Chester  Corporation 
had  become  the  owner  of  the  station. 

Mr.  Britton  then  re[)lied  that  no  further  expense  would 
be  incurred  on  the  management  side,  and  the  accountancy 
work  would  be  done  by  the  present  staff  at  Chester.  When 
they  were  producing  3,000,000  kM'h  at  Queensferry  full  use 
was  also  made  of  the  Dee  hydro-electric  works.  The 
present  assessment  of  Queensferry  for  rating  purposes  was 
£1,400,  and  the  rates  were  10s.  in  the  £,  and  the  Corporation 
was  at  present  raising  money  at  4}  per  cent. 

Sir  Lynden  M.acassey  then  addressed  the  Commissioners 
at  great  length,  and  submitted  that  there  was  no  ground  for 
the  inclusion  of  Chester  under  the  circumstances  created  as 
assuming  Chester  would  be  allowed  to  purchase  the  Queens- 
ferry statioij  it  would  in  any  way,  to  quote  Section  5  of  the 
Electricity  (Supply)  Act,  1919,  "  conduce  to  the  efficiency 
■and  economy  of  the  supply  of  electricity  "  and  to  the  con- 
venience of  administration.  If  Mr.  Rider's  evidence  was 
accepted  it  was  quite  clear  that  as  far  as  Chester  was  con- 
cerned there  w'ould  be  no  advantage  in  including  Chester 
within  the  area  of  supply  of  the  Joint  Electricity  Authority, 
as  it  was  apparent  from  the  figures  he  had  given  that  Chester, 
producing  its  own  electricity  at  Queensferry,  had  an  advan- 
tage over  the  purchase  of  energy  from  the  North  Wales  Power 
Co.  Under  the  final  .scheme  a  Joint  Electricity  Authority 
would  have  been  appointed  representative  of  the  pubUc  autho- 
rities, but  its  responsibilities  and  powers  had  been  handed 
over  to  a  commercial  company,  and  Chester  objected  to  being 
subordinated  to  a  commercial  company,  as  was  proposed  in 
the  Order. 

The  CHAIR.MAN  :  There  is  nothing  in  the  Order  which  sug- 
gests   that. 

Sir  Lynden  then  reviewed  the  clauses  in  the  Order,  and 
contended  that,  if  the  water-power  resources  were  fully  de- 
veloped,  the  Queensferry  station   would   l>e   closed  down. 

The  Chairman  said  the  Cuminissioners  could  not  conceive 
that  they  would  require  the  Queensferry  station  to  be  shul 
down,  and  they  would  not  coD'sent  to  it  unless  they  were 
satisfied  that  there  was  an  ample  supply  of  electricity  avail- 
able for  Chester;  it  might  be  some  amendment  of  the 
phraseology  of  the  Order  was  required  to  meet  that  particu- 
lar point. 

Sir  Lynden  then  criticised  the  action  of  the  Commissioners 
in  transferring  the  powers  of  the  Joint  Electricity  Authority 
to  a  lommercial  company. 

The  Chairman  :  That  we  absolutely  deny.  The  powers  of 
supply  are  tian.-iferred  to  the  company,  but  the  Joint  Elec- 
tricity Committ<'c  to  be  set  up  will  generally  supervise  the 
supply  throughout  the  whole  district,  and  that  was  the  object 
of  setting  it  up. 

Sir  Lynden  argued  that  because  the  North  Wales  Power 
Co.  was  responsible  for  the  supply  of  energy  there  was  no 
guarantee  to  the  pubhc  that  a  supply  would  always  be  forth- 
coming, and  concluded  his  address  by  remarking  that  no 
case  had  been  made  out  for  the  retention  of  Chester  as  part 
of  the  area  of  the  .Toint  Electricity  .■Vuthority. 

Alderman  Pain,  of  the  Cheshire  County  Council,  and  Mr. 
Feltham,  Town  Clerk  of  Crewe,  also  objected  to  being 
included  in  the  area,  and  suggested  that  the  area  comprising 
the  County  Palatine  of  Chester  should  l>e  established  as  a 
separate  or  sub-electricity  district. 

Mr.  Tvi.oii,  on  behalf  of  the  London  \-  N.W.  Eailwov 
Co..  said  that  it  did  not  intend  to  depart  from  the  position 
laid  down  at  the  last  inquiry  by   Mr.  Tyldesley  Jones. 

Mr.  .\mos  Jones.  Rhyl,  looked  at  the  agreement  as  unjust 
to  the  undertakers  of  Norfli  Wales,  as  simply  securing  for 
the  .-Vluminium  Corporation  a  vast  fortune. 

If  3d.  iH^r  kWh  was  to  lie  charged  for  ever,  they  would 
be  debarred  from  bringing  forward  the  Vale  of  Clwyd 
si-lu'ine  for  j.'enerating  by  water  at  a  cheaper  rate  than  was 
nou-  proposed. 

The  Chaiumvn  :  T  think  it  will  be  quite  open  to  bring  up 
the  Vale  of  Clwyd  schelne  at  some  future  time  and  apply 
for  a  Special  Order  in  connection  with  it. 
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One  November  23rd  Sir  Lvnden  Macassey  said  that  the 
Cheshire  authorities  had  arranged  that  the  Chester  and 
Crewe  Corporations,  in  collaboration  with  the  other  local 
authorities  of  the  Cheshire  area  now  included  in  the  drall 
Order,  should  prepare  v.  scheme  under  the  Electricity  Acts 
for  supplying  their  districts  with  electricity,  and  submit  it 
to  the  Commissioners  uii  or  before  June  30th,  1923.  Upon 
Euch  a  scheme  taking  effect  that  part  of  the  Cheshire  area 
now  included  in  the  draft  Order— that  was  to  say,  in  addition 
to  Chester  and  not  immediately  excluded  under  Clause  1, 
that  being  Chester,  would  bfi  transferred  from  the  North 
Wales  and  Chester  Electricity  District,  and  such  part, 
together  with  the  part  excluded  under  Clause  1,  to  form  the 
district  of  the  now  scheme,  adopting  a  course  which  was  very 
frequently  adopted  iinder  similar  circumstances  in  the  case 
of  Parliamentary  Bills.  With  regard  to  the  railway  com- 
panies, they  would  have  the  advantage  of  two  separate 
supplies:  one  from  the  North  Wales  area,  and  the  other 
from  the  new  district,  if  it  was  formed,  and  iu  that  case 
they  would  not  have  merely  supplemental,  but  competitive, 
supplies. 

The  Chairman  :  The  matter  cannot  be  discussed  here. 

Representations  were  then  made  by  Mr.  Feltham,  Town 
Clerk  of  Crewe,  on  the  constitution  of  the.  Joint  Authority. 
who  described  it  as  a  Court  of  First  Instance  and  the  Co;ii- 
missioners  as  a  Court  of  Appeal. 

Co.\rMAXDER  Agglionby,  representing  the  Ministry  of  Agri- 
culture and  Fisheries,  made  representations  on  behalf  of  the 
Dee  Fishery  Board. 

Other  representations  put  forward  referred  to  the  methods  of 
election  to  the  Joint  Authority  by  various  public  bodies, 
several  of  which  argued  that  the  Joint  Authority  should  be 
doubled  in  point  of  numbers,  as  under  the  Order  the  repre- 
sentation  was  inequitable. 

Mr.  Lawson  Taylor.  Town  Clerk  of  Wrexham,  said  that 
his  Council  regarded  the  price  of  id.  per  kWh_  for  energy 
supphed  by  the  Aluminium  Corporation  to  the  North  Wales 
Power  Co."  as  extravagant,  and  some  protection  was  needed 
against  a  company  which  was  managed  by  several  officials 
who  apparently  acted  for  the  other  company.  His  Council 
not  only  suggested  that  the  price  be  reduced,  but  that  sorne 
provision  should  be  made  for  a  i)eriodical  revision  of  that 
charge,  both  ways,  on  the  basis  of  the  profits  of  the  Alu- 
minium  Corporation. 

The  Chairman:  If  Chester's  view  as  to  the  prospects  of 
the  Aluminium  Corporation  turned  out  to  be  right  the  con- 
sumers would  suffer  badly  under  the  suggestion.  The  price 
has  been  fixed  largely  in  relation  to  capital  expenditure  and 
it  is  a  fair  charge.  There  is  no  obligation  on  the  part  of 
the  Power  Co.  to  take  the  energy,  and  if  later  its  works 
develop  it  would  be  open  for  it  if  it  found  it  more  profitable 
to  give  up  that  supply.  The  basis  suggested  could  not  be 
accepted. 

Mr.  Olmot  Price,  Wrexham  Rural  Council,  also  stated 
that  the  terms  for  energy  quoted  to  them  by  the  Power  Co. 
were  excessive,  and  Chester  District  Council  suggested  the 
price  should  be  25s.  per  quarter  instead  of  £6  per  annum  per 
kW   charge. 

After  luncheon^  the  Chairman  said  he  had  received  a  note 
from  the  solicitor  to  the  Railway  Companies  in  the  following 
terms:  "In  accordance  with  the  request  of  the  Commis- 
sioners, I  enclose  copies  of  the  clauses  which  it  is  suggested 
should  be  inserted  in  the  scheme  set  out  in  the  fir.st  schedule." 

The  chairman  said  the  clauses  were  almost  identical  with 
Sections  36/40  of  the  North  Wales  Electric  Power  Co.'s  Act 
of  1904. 

Mr.  Kennedy  then  addressed  the  Commissioners,  and  said 
the  scheme  had  not  been  propounded  by  the  Pow-er  Co..  but 
by  the  Commissioners,  and  then  proceeded  to  deal  with  Sir 
Lynden  Macassey's  criticism.  With  regard  to  the  supply  from 
the  Aluminium  Corporation's  works,  the  company  estimated 
that  in  three  years'  time  it  would  be  free  of  having  to 
take  any  quantity  of  supplies  from  tho.se  works.  Th?  Power 
Co.  was  willing  to  consider  any  reasonable  safeguards  that 
the  Commissioners  could  suggest  in  two  ways  for  the  supply 
of  energy :  (1)  to  secure  the  continuance  of  the  supply 
BO  long  as  it  was  needed  from  the  Aluminium  Corporation  to 
the  Power  Co.;  (2)  so  far  as  they  thought  it  desirable  and 
it  was  possible  to  arrange  the  continuance  by  the  Power  Co. 
of  the  supply  to  the  public.  The  Chester  Corporation  had 
taken  a  parochial  view,  and  in  order  to  enforce  it,  it  was 
necessary  to  destroy  the  scheme.  If  Chester  was  of  serious 
importance  to  the  Power  Co.  he  would  figth  its  exclusion  per- 
sistently. Chester  was  of  little  interest  to  the  company,  and 
he  was  instructed  to  say  so. 

The  Chairman  said  that  the  Corarnissioners  would  in  due 
course  make   an   Order  embodying  their   decisions. 


ELECTRIC     LOCOMOTIVES. 


American  Mine  Explosion. — .\n  explosion  of  coal  dust  in 
the  Woodward  Coal  Mine,  near  Birmingham.  Alabama,  killed 
eighty-three  men  and  injured  sixty  more.  Tliree  empty  cars 
on  a  slope  two  hundred  yards  above  the  mouth  of  the  mine 
ran  downwards,  following  the  breaking  of  a  cable,  and 
broke  the  high-pressure  electric  wire.  This  ignited  the  coal- 
dust  in  the  mine  yard.  The  fire  then  caused  an  explosion  in 
the  mine.— Daily  Express. 


The  resumed  discussion  on  a  paper  on  "  Electric  Locomo- 
tives," by  Sir  Vincent  L.  Raven,  K.B.E.  (North-Easteni 
Railway) — the  paper  was  abstracted  in  our  issue  of  August 
2oth,  1922,  p.  2S4 — took  place  at  a  meeting  of  members  of  the 
Institution  of  Mechanical  Engineers,  in  London,  on  November 
17th.  The  paper  advocated  the  use  of  one  or  two  classes  of 
shunting  engines;  one  type  of  freight  engine  (the  double- 
bogie  type  with  easily  accessible  parts)  and  one  tyxie  of  ex- 
press passenger  engine  (the  quill-drive  type).  For  dealing 
with  suburban  passenger  traflic,  however,  tfie  author  advo- 
cated the  adoption  of  the  multiple-unit  system.  If  such  a 
state  of  affairs  could  be  brought  about,  there  was  no  doubt 
that  immense  economies  could  be  effected. 

LiKi'T.-CoL.  F.  A.  Cortez  IjEIGh,  R.E.  (London  &  North- 
western Railway)  opened  the  resumed  discussion.  He  re- 
ferred to  the  figure  of  ±103  for  the  average  cost  of  repairs, 
inspection,  preparing,  cleaning,  &c.,  i>er  engine  iu  1921,  toj 
shunting  locomotives  in  operation  on  the  North-Eastern  Rail- 
way of  the  double-bogie  type,  the  daily  service  being  about 
18  hours,  as  being  very  low.  He  suggested  that  it  w'ould  have 
been  better  to  have  taken  an  average  figure  over  a  number  <il 
years.  Sir  Vincent  Raven  had  expressed  the  opinion  that 
for  the  conditions  applying  to  British  railways  the  most  suit- 
able and  satisfactory  arrangement  for  an  electric  freight  loco- 
motive was  the  double-bogie  design  with  two  four-wheel 
bogies  articulated  together,  each  bogie  containing  two  motorN 
geared  to  the  two  axles  without  any  form  of  coupling-rui  I 
transmission.  It  appeared  to  the  speaker  that  in  the  case  ol 
freight  locomotives  requiring  a  continuous  rating  of  some 
2,000  h.p.  there  might  be  some  difficulty  in  fixing  the  motors 
within  the  compass  allowed  by  the  bogie  and  framing.  Wh.\ 
should  they  not  have  the  motors  fixed  on  the  body  of  tlif 
engine,  and  adopt  an  arrangement  similar  to  that  on  the  Swiss 
locomotives'.'  Ihe  author  had  suggested  standardising  only 
one  class  of  electric  locomotive  for  passenger  traffic,  but  tlic 
speaker  considered  that  there  should  be  at  least  two.  The 
methods  of  handling  passenger  traffic  varied  considerably  on 
some  railways,  and  it  seemed  to  him  that  it  would  be  more 
economical  if  a  smaller  type  were  standardised  for  suburban 
work,  which  was  not  capable  of  being  dealt  with  by  the  ordin- 
ary motor-car  system. 

Mr.  C.  H.  Merz  (consulting  engineer  to  the  North-Eastern 
Railway)  said  that  the  electric  motor  had  really,  if  a  proper 
system  of  electric  traction  were  adopted,  been  perfected;  but 
the  question  was  for  what  purpose  did  mechanical  engineeis 
wish  electrical  engineers  to  design  the  motors'?  Reliability 
had  been  proved  provided  a  proper  system  were  adopted.  The 
question  of  the  adoption  of  electric  traction  in  this  country 
at  the  present  time  was  eminently  a  commercial  one;  in  other 
countries  other  considerations  frequently  came  into  play  very 
prominently  which,  in  this  country,  were  not  likely  to  in- 
fluence the  matter,  and  the  problem  came  down  to  one  of 
^  s.  d.;  therefore  it  was  very  nece.ssary  to  arrive  at  th<' 
simplest  and  cheapest  form  of  locomotive.  Sir  Vincent  had 
called  attention  to  the  fact,  in  connection  with  the  freight 
locomotive,  which  he  had  suggested  might  be  standardised  lu 
this  country  now.  that  that  type  of  locomotive  could  not  be  su 
conveniently  adopted,  at  any  rate  with  single-phase  traction, 
but  he  (Mr.  Merz)  hoped  that  that  was  not  a  question  which 
need  concern  that  meeting  very  much.  The  ease  with  which 
the  bogies  could  be  dropped  and  the  necessary  repairs  carried 
out  was  obviously  desirable,  but  the  fact  that  he  had  recoui 
mended  that  tyi^e  of  locomotive  was  in  effect  a-  particulrr 
recommendation  of  the  electric  motor,  because  it  might  be 
argued  as  a  justification  for  putting  the  motor  in  the  cab  that 
it  was  more  easily  got  at.  The  motors  had  been  very  satis- 
factory ;  the  original  windings  were  still  running  on  all  the 
motors;  the  commutators  had  hardly  been  touched;  the 
brushes  had  a  remarkable  life,  and  did  not  necessitate  any 
particular  dismantling  of  the  locomotive  to  repair  them . 
therefore,  from  the  point  of  view  of  electrical  engineers,  it 
was  very  satisfactory  that  they  had  got  so  far  as  that  with 
regard  to  the  freight  locomotive,  which  was,  after  all,  tlic 
most  important  from  the  economic  iwint  of  view.  He  did 
not  think  it  would  pay  to  electrify  any  line  in  this  counti\ 
for  the  express  purpose  of  passenger  traffic,  and  unfess  tl  ■ 
freight  traflic  was  large  enough  to  justify  electrification  .n 
did  not  think  any  line  would  be  electrified.  If  such  a  loc^ 
motive  as  that  advocated  by  Sir  Vincent  for  freight  work  was 
good  enough — and  it  had  bten  shown  that  it  was — the  gre.nt 
advantage  of  standardising  would  be  that  it  would  enable 
electrical  manufacturers  to  put  down  plant  and  to  thoroughly 
arrange  their  shop  methods  for  turning  out  a  given  equip 
ment  in  large  quantities.  The  cost  would  then  be  greati\ 
reduced,  and  it  would  be  pos.sible  to  equip  a  line  electric.Tlly 
at  a  materially  lower  cost  than  with  steam  locomotives.  Witli 
regard  to  first  cost,  it  could  !«•  shown  that  the  cost  would  h.' 
less  with  electricity  than  with  steam.  He  hoped  th:ii 
mechanical  enuineers  would  not  be  led  astray  by  th. 
numerous  types  of  electric  locomotive  which  existed;  t'.\r 
reason  for  their  existence  was.  to  a  great  extent,  the  result 
of  the  supposed  necessity  in  some  other. countries  for  makiiiL' 
locomotives  suitable  for  single-phase  work. 

LiKUT.  Col.  E.  Kitson  Clark  said    the   public  instinct  h:id 
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decided  upon  electric  locomotives.  So  far  as  amall  repairs 
were  concerned  electrical  work  required  very  little,  but  such 
was  the  fertile  genius  of  electrical  engineers  that  when  the 
time  came  for  lioayy  repairn  they  always  had  some  "  better  ' 
scheme  on  an  entirely  dill'erent  principle,  by  the  adoption  of 
which  a  good  deal  of  money  could  be  "saved,"  not  because 
the  electrical  material  was  worn  out,  but  because  electricians 
were  always  iutroducting  "  novel  and  splendid  improve- 
ments," so  that  the  "  econonjy  "  to  be  gained  by  the  adop- 
tion of  "  improvements"  was  very  expensive.  After  describ- 
ing the  action  of  the  teeth  of  the  pinion  and  of  the  gear 
wheel  when  driving  and  when  braking,  he  said  it  seemed 
desirable  that  there  should  be  .some  sort  of  hardening  of  the 
pinion,  in  order  that  it  .should  wear  out  at  the  same  time  as 
the  wheel. 

M.uoii  H.  E.  O'BuiKN  (l,(MHl(in  *  North-Western  Railway) 
did  not  think  the  stage  had  yet  been  reached  at  which  tbey 
.should  be  prepared  to  say  that  everybody  in  Great  Britain 
would  be  ready  to  accept  a  particular  electric  engine  as 
standard.  The  passenger  locomotive  used  by  the  North- 
Eastern  Railway  had  a  horse-power  of  1,800;  that  was  rather 
low,^  as  compared  with  the  tractive  effort  of  some  of  the  loccj- 
motives  on  the  Continent,  presumably  because  it  was  the  in- 
tention to  use  it  on  a  main  iine  which  had  not  very  severe 
gradients.  The  severest  section  of  the  liundou  &  North- 
western Railway,  on  which  there  was  very  heavy  traffic,  was 
probably  that  between  Preston  and  Carlisle.  To  deal  with 
the  heavy  pas.senger  trains  required  on  that  section  a  con- 
siderably more  powerful  loconintivc  would  lie  required  than 
that  designed  for  the  North-Eastern  Railway.  The  hors^e- 
povver  called  for  would  be  more  of  the  order  of  2,4(X1.  The 
suggested  use  of  the  .same  type  of  engine  for  all  fast  trains 
running  con.siderable  distances  without  stopping,  and  to 
equip  a  sufficient  number  of  trains  as  multiple-unit  trains 
without  locomotives  for  local  passenger  services  seemed  to  be 
the  correct  conclusion.  It  was  improbable  that  50  large  loco- 
motives would  cost  very  much  more  than  75  smaller  ones,  but 
if  they  had  a  small  locomotive  for  the  average  train,  and 
double-headed  the  train  when  it  was  heavier,  they  would 
probably  increase  the  number  of  locomotive  units  by  50  per 
cent.  That  inevitably  meant  increased  insiiection,  repairs, 
and  attaching  and  detaching  the  second  engine,  whereas  one 
type  of  larye  locomotive  could  deal  with  any  train,  and  the 
continuous  use  of  electric  locomotives  (which  was  a  most 
important  factor  in  making  a  financial  success  of  electric 
traction)  would  be  greatly  facilitated.  What  was  the  object 
of  adopting  si.\  twin  motors,  the  total  voltage  being  ],.500? 
It  would  seem  better  to  have  a  straight  1,500-volt  motor,  and 
4-motor  equipment. 

Mr.  J.  D.MjZiel  (electrical  assistant,  Rolhng  Stock  Depart 
ment.  Midland  Railway)  explained  that  the  Midland  Railway 
authorities  had,  as  far  back  as  1908,  made  up  their  minds  that 
they  could  handle  heavier  traffic  at  better  gradient  speeds 
and  give  better  line  capacity  with  electric  locomotives  than 
with  steam.  There  was  on  the  Midland  Railway  a  section 
which,  of  all  .sections  of  Briti.sh  railways,  called  for  electrifica- 
tion. Centring  on  Chinley,  the  Midland  main  lines  radiated 
to  Manchester,  Sheffield,  and  Derby,  all  pas.sing  over  heavy 
gradients,  and  carrying  a  fairly  dense  traffic.  On  the  1  in  90 
Peak  Forest  gradient,  on  to-day's  figures,  a  train  of  45  wagons 
could  be  taken  up  at  24  miles  per  hour  with  ele..otric  traction, 
as  against  30  wagons  at  S  miles  per  hour  v,;it-ii  steam.  The\- 
could  do  their  freight  work  with  43  electric  locomotives  m 
place  of  100  steamers.  At  the  same  time  they  were  not  cer- 
tain, at  to-day's  prices,  that  they  could  electrify  to  commercial 
advantage.  To  electrify  the  line  from  Derby  to  Manchester 
would  cost  25  millions.  Working  that  traffic  with  115  electric 
locomotives  instead  of  251  steamers  they  could  operate  the 
line  at  £294,000  per  annum,  against  f.5:iS.000  for  steam,  but 
(taking  capital  charges  at  10  per  cent.)  they  would  still  have 
a  deficit.  Of  cour.se,  if  manufacturers  would  bring  down 
equipment  and  electric  locomotive  costs,  the  figures  would 
change,  but  a  further  reduction  of  the  price  of  locomotive  coal 
would  put  the  figures  in  the  other  direction.  Wit.h  regard  to 
locomotive  types,  he  agreed  that  for  shunting  and  freight 
work  the  type  of  locomotive  advocated  by  the  author  was 
adequate  for"  the  requirements.  They  could  be  built  up  to 
1,500  h.p.,  and  the  cost  at  the  present  time  would  be  about 
£9,000.  With  further  price  reductions,  standardisation  on 
the  lines  indicated  by  Mr.  Merz.  and  with  increased  demand, 
they  .should  see  those  locomotives  at  something  like  £5.000. 
Then  there  would  be  much  greater  possibilities  of  electrifica- 
tion. He  did  not  sen-  why  the  mechanical  parts  of  such  a 
locomotive  should  not  be  built  at  much  less  cost  than  the 
mechanical  parts  of  the  steam  locomotive,  apart  -from  the 
boiler.  The  low  centre  of  gravity  and  small  wheel  diameter 
were  the  principal  objecti<ms  to  that  tyiie  of  engine,  but  so 
far  as  high  centre  of  gravity  had  to  be  purchased  at  the  cost 
of  using  a  rod  and  jack  shaft  design  it  was  not  worth  it;  no 
rod  design  was  necessary  so  long  as  Sir  Vincent's  design  was 
available. 

Mr.  R.  p.  C.  SANnr.RSON  (Baldwin  T><icomotive  Works)  said 
be  had  detailed  reports  of  the  conditions  during  the  great 
railway  .strike  in  .\merica  last  summer  of  every  electrificafion. 
and,  with  one  small  exception  (where  the  conditions  were 
extraordinarv)  thev  all  ran  steadily  throughout  the  strike,  in 
spite  of  the'  shop"  difficulties,  without  failure,  showing  a 
degree  of  reliabilitv  that  had  never  been  reached  by  any  steam 
traction  yet.    The'one  failure  was  on  the  Cascade  Mountains. 


where  the  power  available  was  insufficieut  for  starting  tbe 
trains,  and  where  tbey  bad  to  use  a  steam  engine  to  start 
them.  As  the  result  ol  the  steam  engine  not  being  there  the 
driver  of  the  electric  train  undertook  to  start  his  train,  and 
blew  up  the  power  bouse. 

Sm.  ViNCE.VT  Ravkn  undert<x>k  to  reply  to  the  discussiou  iu 
writing. 


ILLUMINATING     ENOINEERING     AND     THE 
ARCHITECT. 

.A.\  interestmg  departure  took  place  at  the  meeting  ol  tbe 
Hoyaf  Institute  of  British  Architects  on  November  •Jith,  when 
a  paper  on  the  above  subject  was  read  by  Mr.  L.  M.  i'ye. 
Mr.  Paul  Waterhousc,  president  of  tbe  Institute,  being  in 
the  chair. 

Mu.  Tye,  in  his  introductory  remarks,  recalled  the  great 
changes  that  had  recently  taken  place  in  artificial  lighting. 
dravvmg  attention  particularly  to  the  increased  intrinsic 
brilliancy  of  illuminants,  which  made  scientific  methods  of 
shading  essential.  .Another  advance  had  bctii  the  introduc- 
tion of  simple  instruments  of  measuring  illumination  which 
had  enabled  the  values  of  illumination  required  for  various 
classes  of  service  to  be  tentatively  determined.  A  list  of  such 
values,  illustrative  of  modern  practice,  was  presented.  Mr. 
Tye  then  explained  some  of  the  methods  employed  in  calcu- 
lating illumination  and  determining  tbe  spacing  of  lighting 
units  in  order  to  obtain  uniform  distribution.  Tbe  lecture 
was  illustrated  with  a  large  number  of  lantern  slides,  includ- 
ing photographs  of  typical  modem  installations.  Attention 
was  drawn  to  the  importance  of  diffused  reflection  from  walls 
and  ceihngs — a  matter  with  which  the  architect  was  intimately 
concerned— and  the  desirability  of  the  general  scheme  of 
decoration  and  the  lighting  being  considered  simultaneously. 
One  of  the  most  important  changes  during  recent  years 
had  been  the  greater  recognition  of  the  benefite  of  good 
lighting  on  the  part  of  the  public  and  tbe  authorities— a  result 
due  largely  to  the  educational  work  of  the  Illuminating 
Engineering  Society,  and  the  efforts  of  its  hon.  secretary,  Mr. 
L.  Caster.  'Joint  Committees  formed  by  the  Society  had  issued 
reports  on  school  and  library  lighting,  and  a  Home  Office 
Departmental  Committee  had  made  a  very  comprehensive 
investigation  of  the  subject  of  industrial  lighting. 

In  conclusion,  Mr.  lye  referred  to  the  great  benefits  that 
would  be  derived  from  fuller  co-oi)eration  between  tbe 
architect  and  the  illuminating  engineer.  Consideration  of 
the  method  of  artificial  lighting  at  an  early  stage  in  the 
preparation  of  plans  made  the  installation  of  electric  light 
much  easier  for  the  contractor.  There  were  many  points  in 
which  the  architect  and  the  lighting  expert  were  jointly 
interested,  such  as  the  important  part  played  by  the  nature 
of  walls  and  ceilings  in  deciding  the  choice  between  direct, 
semi-indirect,  and  indirect  lighting.  In  particular,  artistic 
success  in  lighting  demanded  that  the  intentions  and  desires 
of  the  architect  should  be  clearly  indicated.  In  that  connec- 
tion Mr.  Tye  showed  some  views  of  interiors  where  reces.sed 
domes  in  the  ceiling  and  other  architectural  embellishment.s. 
afforded  suitable  points  for  the  suspension  of  fittings,  and 
where  the  lighting  arrangements  formed  an  essential  element 
in  the  general  design.  Church-lighting  provided  many  point.s 
for  discussion,  such  as  the  desirability  of  hanging  lighting 
littings  from  the  terminal  points  of  arches— a  convenient  prac- 
tice from  the  lighting  standjioint,  but  one  which  some  archi- 
tects did  not  approve.  Spectacular  and  iKxxl-hghting.  again. 
presented  interesting  problems,  and  there  was  no  doubt  that 
success  in  that  direction  was  very  largely  dependent  on  co- 
oiieration  between  the  architect  and  lighting  expert. 

.\  vote  of  thanks  to  the  lecturer  was  moved  by  SiR  John 
Hkhbkrt  Parsons,  president  of  the  Illuminating  Engineering 
Society,  who,  as  an  ophthalmic  surgeon,  could  speak  with  ex- 
jierience  of  the  benelit.s  of  co-operation  between  the  Illuminat- 
ing Engineering  Society  and  the  medical  profession.  He  felt 
sure  that  similar  good  results  would  follow  from  co-operation 
itetwecn  architects  and  lighting  exjierts.  In  considering  the 
elTeet  of  light  on  [he  eye,  they  had  to  survey  the  whole  field 
of  brightness,  both  by  artificial  light  and  the  much  greater 
illumination  characteristic  of  daylight.  -Vrchitects  were  accus- 
tomed l<i  deal  with  access  of  daylight,  but  the  study  of 
artificial  light  was  of  equal  importance. 

Mit.  W.  R.  Rawlinos,  in  seconding  the  vote  of  thanks,  like- 
wi.se  welcomed  co-e.ix>ration  between  the  architect  and  the 
lighting  exiiert,  which  would  In-  a  great  aid  to  the  electrical 
contractor. 

Mr.  h.  Castkr.  m  opening  the  disc-ussion,  pointed  out  that 
illuminating  engineering  consisted  in  studying,  not  merely 
lamps  and  fittings,  but  their  effect  in  the  form  of  illumination. 
The  impression  received  by  the  eye  was  uecessjuily  determined 
by  the  manner  in  which  surroundings  were  illuminate<),  and 
it  was  of  great  innxirtance  to  the  architect  that  the  artificial 
light  should  be  so  arranged  as  to  reve^il  his  work  and  display 
it  to  the  Ix^st  advantage.  One  of  the  primary  considerations 
was  the  avoidance  of  glare.  He  had  many  years  ago  advo- 
cated the  screening  of  lamps  in  shop  windows,  and  had  been 
criticised  bv  various  shop-keepers  for  so  doing.  The  methods 
of  screening  imposed  during  the  war  had  accustomed  the  public 
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to  the  advantages  of  proper  shading,  and  to-day  concealed 
lighting  was  adopted  by  most  of  the  leading  stores  in  London. 
The  design  of  shop  frontages  with  a  view  to  the  convenient 
use  of  artificial  hglitmg  for  purposes  of  advertising  and  spec- 
tacular display  was  one  subject  that  might  well  receive  more 
attention.  He  fully  associated  himself  with  what  had  been 
said  regarding  the  need  for  co-oixration  between  the  architect 
and  the  illuminating  engineer,  who  could  learn  much  from 
each  other,  and  he  suggested  that  in  future  courses  of  instruc- 
tion dealing  with  illumination  should  be  included  in  the 
curriculum  for  architectural  students. 

Mr.  C.  H.  Seager  discussed  at  some  length  the  use  of  light 
from  the  aesthetic  standpoint,  and  the  president,  in  closing  the 
discussion,  expressed  his  cordial  sympathy  with  the  general 
desire  for  co-operation  in  lighting  matters. 


LEGAL. 


NOTES     FROM     CANADA. 


(From  otm  Specul  CoRnESPONDENT.) 
The  Provinces  of  Nova  Scotia  and  New  Brunswick  have 
power  commissions  somewhat  similar  to  the  Hydro-Electric 
Power  Commission  of  Ontario,  although  they  have  not  been 
in  existence  so  long.  In  connection  with  the  work  of  the 
two  first-named  commissions  two  interesting  events  have 
occurred  recently,  one  in  each  province. 

In  Nova  Scotia  the  city  of  Halifax  decided  not  long  ago 
to  obtain  its  electric  power  from  the  local  company  (i.e., 
through  private  ownership),  though  the  company  will 
apparently  purchase  power  from  the  water-power  developed 
by  the  province.  In  New  Brunswick  the  city  of  St.  John 
has  just  decided,  by  a  large  majority  in  a  popular  vote,  on 
purchase  its  own  power  directly  from  the  Power  Commission 
{i.e.,  through  public  ownership)  just  as  most  municipalities 
in  Ontario  do.  As  these  two  provinces  are  in  many  respects 
verj'  similar,  it  will  be  interesting  to  watch  developments 
during  the  next  few  years.  It  is  reported  that  the  Shawini- 
gan  Water  &  Power  Co.  will  start  constructional  work  early 
next  year  on  a  power  development  at  Gives  Falls,  which  will 
involve  an  expenditure  of  ten  or  fifteen  million   dollars. 

The  Canadian  Engineer,  in  an  article  by  J.  T.  Johnston, 
the  -J^ssistant  Director  of  the  Dominion  Water  Power  Branch 
of  the  Department  of  the  Interior,  recently  published  some 
very  interesting  data  relating  to  the  water-power  situation 
in  the  St.  Lawrence  region. 

On  the  assumption  that  the  rate  of  growth  of  water-power 
development  within  300  miles  of  the  St.  Lawrence  River  at 
the  Long  Sault  Rapids  during  the  past  15  years  will  be  con- 
tinued into  the  future,  and  this  is  said  to  be  a  conservative 
assumption,  the  development  in  h.p.  up  to  the  vear  1940  will 
be  as  follows:  1922.  2,100.000;.  1925.  2..'35O,0OO:  1930, 
2.875,000;  1935,  3,405,000;  1940,  3,9.35,000.  Tlie  rat«  of  in- 
crease of  water-jiower  development  for  the  past  15  years  has 
been  104,000  h.p.  per  year.  There  are,  within  the  area 
specified,  no  less  than  464  water-power  sites,  capable  of 
yielding  9.348,209  h.p.  of  24-hour  power  at  80  per  cent. 
efficiency,  dependable  for  at  least  .six  months  of  each  year^ 
irrespective  of  betterments  from  storage ;  ten  of  these  sites 
are  each  of  100.000  h.p.  or  over,  and  their  total  amounts  to 
more  than  6,600,000  h.p.  Other  figures  are  :  — 
No.  of  sites.  H.p.  per  site.  Total  h.p.  of  all  sites. 

119  499  or  less  29.000 

68  500—     999  48,650 

169  1,000—  4,999  395,400 

68  5,000—24.999  677.600 

14  25.000^9,999  511,300 

16  50,000—99,999  1,068,000 

It  has  recently  been  reported  that  the  Ontario  Government 
has  sanctioned  the  construction,  by  the  Hydro-Electric  Power 
Commission  of  Ontario,  of  508  miles  of  rural  lines,  228  miles 
of  which  is  already  in  existence  and  the  re.st  under  construc- 
tion ;  6.000  additional  rural  consumers  will  be  added  to  the 
2,000   already  taking  power  from    the  Commission. 

It  is  perhaps  not  generally  known  in  England  that  Canada 
exports  a  very  considerable  amount  of  hydro-electric  energy 
to  the  United  States.  Figures  i.s.sued  not  long  ago  by  the 
Department  of  Trade  and  Commerce  at  fJttawa  show  that 
verj-  nearly  3f)  per  cent,  of  the  energy  generated  is  sold  to 
the  United  States,  24  per  cent,  being  generated  either  at 
Niagara  Fall.s  or  on  the  St.  Lawrence  River. 

A  little  while  ago  an  account  was  given  in  the  Electrical 
Review  of  some  electric  Fteam  boilers  which  are  being  em- 
ployed by  the  Laurentide  Co.  for  utilising  off-peak  power, 
and  it  has  recently  been  stated  by  one  of  the  company's 
officials  that  about  5,000  tons  of  coal  per  month  is  being 
saved  by  means  of  these  boilers. 


"  Underground  "  Publicity. — The  I'nderground  /"oti- 
pany,  in  conjunction  with  the  Brigliter  I/ondon  .\sso<-iation. 
has  i.ssued  an  attractive  pirtfirinl  card  announcing  the  times 
of  the  la.st  trains  from  We^t  End  stations  to  various  outlying 
districts.  .At  the  top  of  the  card  appears  an  excellent  view 
of  Piccadilly  Circus  and  its  electric  signs. 


Germ.an  Electric  Vacuum  Cleaners. 
In  the  Mayor's  and  City  of  London  Court,  on  November  23rd, 
an  action  was  brought  by  James  H.  Brown  &  Co.,  Ltd.] 
foreign  bankers  and  dealers  in  exchange,  St.  Stephens 
Chambers,  Telegraph  Street,  B.C.,  against  Margands,  Ltd., 
24,  Holborn,  for  ^627  17s.  od.  as  damages  for  breach  of  con- 
tract. 

Mr.  J.  Douglas  Young,  plaintiffs'  counsel,  said  that  the  de- 
fendants were  carrying  on  a  dental  business  at  Brighton.  In 
September  Mr.  Margands,  who  owned  the  defendants'  busi- 
ness, called  on  the  plaintiffs  and  asked  them  to  help  finance 
him  in  buying  a  German  factoi-y  which  made  dental  chairs. 
Two  days  later  he  said  he  wanted  to  buv  500,000  German 
marks,  and  plaintiffs  put  through  the  deal  at  6,900  to  the  £. 
They  gave  him  a  contract  form  confirming  the  deal,  and  he 
paid  ;£14,  which  was  a  20  per  cent,  deposit.  The  marks  were 
to  be  delivered  in  90  days,  which  was  u.sual.  Defendant's 
cheque  was  stopped  and  Margands  said  he  would  be  unable 
to  caiTy  through  the  deal.  Marks  were  a  very  fluctuating 
commodity,  and  plaintiffs  offered  to  buy  them  back  at  the 
cun-ent  price,  but  defendants  refused,  saving  they  ■  would 
fight.  Plaintiff.'  then  re-sold  them  at  ll,200"to  the  £  and  the 
present  claim  was  for  the  lo.ss  incurred. 

Mr.  Ames,  plaintiffs'  secretary,  said  that  marks  were  appre- 
ciating in  value  at  the  time,  and  when  German  goods  were 
bought  it  was  good  business  to  buy  marks  the  same  day. 
They   had  the  marks  in  stock. 

Assistant-Judge  Shewell  Cooper  ;  One  may  now  talk  of 
marks  as  if  they  were  grocery. 

Defendant  said  it  was  distinctly  understood  that  the  plain- 
tiffs were  not  to  buy  the  marks  for  him  until  his  cheque  had 
been  cleared.  He  bought  sixty  electric  vacuum  cleaners  in 
Leipsic  at  fl5,  which  would  be  75,000  marks.  After  he  had 
paid  his  deposit  he  found  marks  were  much  knver  than 
plaintiffs  had  quoted  and  he  repudiated  the  transaction.  The 
vacuum  cleaners  had  not  yet  been  delivered.  The  Government 
was  encouraging  people  to  trade  with  Germany  because  of  the 
reparation  duty. 

A.ssi.sTANT-JuDGE  Shewell  Cooper  Said  that  the  defendant's 
version  was  incredible  to  him.  He  was  satisfied  with  the 
plaintiffs'  case,  and  he  found  for  them  with  costs. 


Workmen's  Compens.wion  Claim. 
In  the  Mayor's  and  City  of  London  Court,  on  Monday, 
Walter  Mansfield,  contractor's  engine  driver,  62,  Pi'iory  Road, 
East  Ham,  claimed  against  John  Shelbourne  &  Co.,  pile 
drivers  and  contractors,  29,  Mark  Lane,  E.C.,  damages  under 
the  Workmen's  Compensation  Act,  for  injuries  that  befell 
him  on  September  16th  at  the  wharf  of  the  Western  Elec- 
tric Cable  Works,  North  Woolwich,  while  engaged  in  lifting 
a  "  traveller,"  which  had  to  be  affixed  to  a  pile.  The  little 
finger  of  his  left  hand  was  crushed  and  his  right  hand  I'nd 
wrist  were  crushed  between  the  traveller  and  the  wharf. 
His  wages  had  been  £3  15s.  per  week.  He  claimed  35s.  a 
week  during  incapacity.  Defendants  had  paid  ten  guineas 
into  Court  which  plaintiff  said  he  would  accept  in  full  satis- 
faction of  the  claim.  Assistant-Judge  Shewell  Cooper  ap- 
proved. 

Colliery  Company  and  Officials  Pined. 
Aberavon  magistrates  on  Monday  imposed  a  fine  of  £10  upon 
the  Glynconwg  Colliery  Co.,  ±'4  upon  Gwilym  Rowlands,  man- 
ager, and  £\  upon  Thomas  Thomas,  electrician  to  the  com- 
pany, for  a  breach  of  the  Mines  Regulations  by  having  6,000 
yards  unarmoured  electric  cable  in  their  workings  on  Jul.v  20th, 
and  the  officials  for  failing  to  ha^e  live  contacts  of  the  electric 
plant  .suitably  protected  and  certain  metal  pipes  n^ar  machinery 
profierly  earthed. 

Mr.  Windsor  Williams,  prosecuting  for  the  Horne  Office, 
said  tlie  omissions  rendered  the  colliery  premises  liable  to  a 
sudden  outbreak  of  fire.  There  had  been  considerable  corre- 
spondence, and  the  Home  Office  had  given  the  colliery 
directorate  every  opportunity  of  remedying  matters. 

Mr.  Thomas  A.  B.  Horsley,  a  Mines  Department  Inspector, 
said  that  when  he  visited  the  colliery  the  manager  and 
electrician  were  very  frank  about  the  imarmoured  cable. 

Mr.  KiRKHousE  Jexkins,  defending,  said  that  a  flood  at  the 
colliery  involved  a  temporary  breach  of  regulations.  They  were 
now  being  c(jmplied  willi. 


Pathe's  Film  of  Kearney  Railway. — The  film  of  the  Kcir- 
ney  high-speed  railway  recently  taken  by  Mes.srs.  Pathes 
Frfcres  for  inclusion  in  their  weekly  pictorial  was  released  for 
exhibition  on  November  20th.  Mr.  E.  W.  Chalmers  Kearney 
is  shown  subjecting  one  of  his  model  cars  to  tests  and,  in 
addition  to  Pathi'-'s  production,  a  more  lengthy  film  embodying 
the  plans  and  particulars  of  the  proposed  Kearney  high-speed 
tube  in  Sydney  is  to  lie  shown  every  day  for  some  weeks  at 
the  -Australia  House  kinema. 
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NEW     ELECTRICAL     DEVICES,     FITTINGS,    AND     PLANT. 

Headers  are  invited  to  submit  particulars  of  new  or  vmprored  deriees  and  apparatut,  which  will  be  published 
if  considered  of  suffieient  interest. 


Device  to  Prevent  Back  Running  of  Tramcars. 

Ml!.  I'.  PuiESTLEY,  A.M.I.E.E.,  tjeneral  inauat^'er  of  the  l.iver- 
piiiil  Corporation  Tramways,  has  patented  an  alteratiuii  dl, 
and  addition  to  the  present  type  of  tramcar  oonti-ollor,  wliii-h 
ensure  that  when  a  car  is  travelling  up  a  gradient  and  for  any 
rea.soij  the  current  fails  or  the  trolley  leaves  the  wire  and 
the  i-ar  consequently  starts  to  run  back,  the  motornian  has 
only  to  throw  the  controller  handle  to  the  off  position,  with 
the  result  that  the  cunrent  generated  by  the  motors  operates 
a  special  sanding  device  on  the  rear  wheels  which  makes  the 
sanding  and  braking  indei^endent  of  the  human  element. 
This  does  not  interfere  with  the  automatic  sanding  device, 
which  can  be  used  in  connection  with  the  rheostatic  brake 
W'hen  a  cai'  is  descending  a  gradient  in  the  ordinary  manner. 
One  of  the  great  ti-oubles  which  tramway  managers  have 
always  had  has  been  that  of  cars  running  backwards  down 
a  gradient,  and  some  of  the  worst  accidents  have  hapjiened 
in  this  way.  It  is  claimed  that  this  device  will  make  such  an 
occuiTence  practically  impos^ible.  The  motorman  has  not  to 
look  for  a  special  sand  tramp,  or  rely  upon  the  conductor 
to  be  on  the  rear  platform  in  order  to  operate  the  sanding 
arrangement. 

Radio  Power  Generators. 

Two  examples  of  radio  broadcasting  power  generating  sets 
which  Messes.  Newton  Brothees  (Derby),  Ltd.,  Market 
Place,  Derby,  have  recently  designed,  manufactured,  and 
delivered  for  use  in  the  Manchester  broadcasting  station,  are 
illustrated  in  tig.  1.  The  tirm  has  for  some  considerable  time 
specialised  in  the  de-sign  and  manufacture  of  dynamo-electric 
machinery  for  radio  purposes,  having  secured  excellent  results 
both  by  way  of  characteristics  related  to  purity  and  quality 
of  tone  in  radio  telephony,  as  well  as  maximum  output  per 
unit  weight  of  the  machines.  In  order  to  obtain  purity 
and  quahty  of  tone  in  radio  telephony,  it  is  claimed  to  be 
absolutely  imperative  that  a  source  of  h.p.  supply  to  the 
valve  anodes  should  be  provided  with  the  followmg  charac- 
teristic* ; — (a)  Direct  or  unidirectional  cun-ent;  (b)  unvary- 
ing potential  under  load;  (c)  freedom  from  slot  and  commu- 
tator ripples;  (d)  potential  under  instantaneous  control  to 
facilitate  tunmg,  valve  conditions,  and  aerial  current  required. 

It  is  claimed  that  the  d.c.  h.p.  generators  illustrated  fulfil 
these  conditions.  Fitted  with  single  commutators  specially 
designed,  they  are  capalile  of  giving  a  steady  voltage  of  from 
•i,(X)(l  to  5,(_KX)  volts  by  shunt  regulation  when  running  at  con- 
stant speed,  and  by  special  field  and  annature  construction, 
slot  and  conmiutator  ripple  is  practically  eliminated.  The 
machines  were  tested  at  (5,(XH»  volts  at  full-load  current  on  a 
steady  load  as  for  r.t.,  and  on  a  Morse  key  w.t.  load,  and 
are  guaranteed  against  flashover  or  sjiarking  under  all  worlcing 
conditions.    ITie  motors   are   the   firm's  standard   tliree-phase 


Km.  1.— Newton    Ivmuo  J'<iwk.r  (  ;exf.r.\toiis. 

induction  machines  for  .jd-cycle  suinily.  and  the  small  exciters 
are  wound  to  give,  in  adilition  to  the  cia-rent  for  field  excita- 
tion, direct  current  at  a  suitable  pressure  for  charging 
accumulators   and    heating    valve  filaments. 

Both  sets  are  fitted  with  ball  bearings,  and  were  manulae- 
tured  for  tlie  Radio  Conuminication  Co.,  I^td.,  specially  for 
the  Manchester  radio  broadcasting  station;  they  exhibit  the 
simplest  method  of  utilising  three-phase,  oO-cycle,  a.c.  for 
radio  telephony.  ,        ,      ,  ,  • 

In  conclusion,  it  mav  be  stated  that  both  machines  were 
designed,  manufactured,  and  delivered  within  the  extra- 
ordinarily short  period  of  two  weeks,  and  it  should  be  remem- 
bered tiittt  machinery  for  radio  purposes  varies  within 
such  wide  limits  with  regard  to  output,  voltage,  and  special 
charactori.stics  that  it  is  not  possible  to  stock  it,  it  being 
necessiU-y  to  design  and  manufacture  for  requirements  as 
they  ari.se. 


The  "  Utility  "  Multiple  Toaster. 

T"he  multiple  toa.ster  illustrated  in  lig.  -i,  which  i-  made  by 
Electrical  Utilities,  Ltd.,  l-:i,  Shelgate  Hoad,  S.W.U,  is  an 
appliance  which  should  prove  extremely  useful  in  i'>^'<tauraiita, 
canteens,  &c.  It  is  made  in  three  standard  sizes  with  eight, 
six,  or  four  heating  elements,  capable  of  dealing  with  seven, 
five,  or  three  pieces  of  toast.  The  holders  are  suitable  for 
slices  measuring  o\  in.  x  4i  in.  x  %  in.,  and  are  pivoted  at 
one  corner.    By   means  of  a  small  lever  fitted   with   u  heat^ 


Fig.  2. — The  "  liiLrn  "  Mclth'LE  To.aster. 

insulated  handle  each  toast-holder  can  be  swung  out  for  the 
insertion  or  withdrawal  of  the  bread.  The  largest  si2e  has 
four,  and  the  next  size  three,  and  the  smallest  two  switches, 
each  controlling  two  elements.  The  elements  take  approxi- 
mately 440  W  each,  and  consist  of  nickel-chromium  wire  sup- 
ported in  eyeletted  mica  strips  with  polislied  aluminium 
frames.  The  base  is  of  black-enamelled  or  jKilished  nickel- 
plated  steel,  and  encloses  all  wiring,  presenting  a  neat  exterior. 

The  "  Paragon  "  Lamp  Lock. 

We  Bave  received  from  Mr.  P.  E.  S.  D.tvirs.  44.  Bloem- 
fontein  Road,  W.12,  a  sample  of  a  new  form  of  lamplock 
which  he  has  designed.  It  con.sists  of  an  external  collar 
with  a  lower  rim  and  a  small  slot  to  admit  the  lamp  pma. 
Inside  this  is  a  cxiLlar  and  a  spring.  This  internal  collar 
possesses  projections  which  engage  in  slots  in  the  exterior 
case.    The  method   of  fixing  i.s  as  follows  :    the  lamp  cap  is 


&ECTIOML  YttW 
LOCKCBLUMP 


Fu; 


Paragon  "  Lamp  Lock. 


pushed  through  the  bottom  of  the  lock  and  the  pius  slide 
into  the  slots  of  tho  locking  ring.  The  lamp  is  then  pushed 
into  the  holder  and  the  action  of  the  spring  automatically 
locks  the  lamp  in  position.  Th«  lamp  lock  is  removed  by 
means  of  a  special  key,  which  engages  with  the  projections 
of  the  inner  ring  and  pulls  this  down  against  the  spring.  The 
k©y  is  held  tightlv.  and  the  lamp,  lix-k,  and  key  all  come 
away  from  the  holder  by  releasing  the  lamp  from  the  bayonet 
-nckot  The  lllu^l  ration  (li.i;.  3)  shows  a  .-ii^'tional  view  of 
the  arrangement  when  locked,  with  tie  key  in  position  for 
unlocking. 
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JU.W3. 

ju.soe. 

JU,808. 
V.    U.   Buckle).   W.  Cla 


tor  elec^ii^    U[up>."     K.    Hunt.     November   10th. 
iving    apparatus."    B.   O.    Calvtr.     Nuvember  10th. 
lor      cl<.ctric      recording      and    signalling     systejns. 
,  and  J.  S.    Wilson.     November  10th. 


elcss 


with    gramophone,   &c."      C. 
nplifiers."    M.    Strickland   and    Stucoid    Plastic 
British    Thomson-Houston    Co.,    Ltd., 


nber  11th. 


30.810.  •■  .Me 
Uibdin.    .\uv...mb«r   lOlh. 

30.811.  ■■  lalking-machi 
.Art  Co.     November   10th. 

30.S21.     "  Electric    ship     propulsion." 
and    G.    U.     Watson.     No\embcr    10th. 

W.SiS.  "  Electric  cables."  B.  Davies  and  Eastern  Telegraph  Co.,  Ltd. 
November   10th. 

J0,833.  "  Electrical  transmitting  and  receiving  apparatus  lor  telegraphy, 
ic."     S.   Lindet.     November  10th.     (France,   December   1st,  1921.) 

30,&i5.  "  Electric  lighting  systems  for  vehicles."  T.  C.  Coles.  November 
lOth. 

30.90*.  "Receiving  signals."  .Marconi's  Wireless  Telegraph  Co.,  Ltd. 
November    lltb.     (United   States.    November    12th,    1921.) 

30,9^.     "  Electric  generators   for  signalling."     b.   G.   Frost.     Nove 

30,929.     "  Electric   power    transmission   svstems." 
13th. 

30,939.     "  .Apparatus    for    heating    forgings,    &c., 
Timar  &    C^.,   and    E.  Schroder.     November  13th. 

30,957.  •'  Apparatus  for  r^Keption  of  wireless  telegraphy,  &c."  G.  Derham, 
J.    W.    Hall,    and   G.    Tipping.     November    13th. 

30,9ti2.     "  Wireless    installations     on    vehicles.' 
IStb. 

30,979.     "  Galranic    batteries."     J.     L.     .Morris, 
Ross.     .November  13th. 

30.9S7.  "  Electric  controllers."  Metropolitan-X'ickers  Electrical  Co.,  Ltd. 
(Westioghouse  Electric  &  Manufacturing  Co.  partly)  and  N.  E.  North.  Novem- 
ber 13lh. 

JO.aSJS.     •'  Automatic  electric   railway   systems."     A.   D.  Fergu 
politan-V'ickers  Electrical   Co.,  Ltd.     November   13th. 

30,990.     "  Automatic    electric    motor-coutrol    systems."     A.    D.    Ferguso 
Metropolitan-Vicker?    Electrical     0>.,    Ltd.     November   13lh. 

30,^3.     "  Receiving   apparatus  for   wireless,  &c.,   signalling 
November    13th. 

31,013.     "  .Automatic    interrupters  for  electric  heating   apparatus 
Eson.     .November    13th.     (Sweden,   November   38th,   1921.) 

31,016.  "Trough  reflectors."  British  Thomson-Houston  Co..  Ltd.,  and 
H.  C.  Wheat.     November   13th. 


A.    .\1.   Taylor.     November 
by    electricity."    Oagobert, 


H.    Clough.     November 
H.    Railing,    and    J.    T. 


and   Metro- 


J.  B.  Bolitho. 


Ander- 


31,0128.     "  Manufacture    ol    electric 
November  13th.     (France.   June  29lh.) 

31JM3.     "  Contini 
14tb. 

31,075.     "  Separator    plates     for    electric    ace 
Tudor  Accumulator  Co.,  Ltd.     November  14tb 


lamp    bulbs."  A.    M.    Monnier. 

.    DX).  Mantle.     November 

lators."  P.    J.    Gruber    and 

:.    Done  and    R.    H.    Nowill. 


31.079.  "  Headlights  of    motor  vehicle 
November   14lh. 

31.080.  "  Selectors     for    distributing    electric     energy 
November  14th, 

31.089.  "  Rectifying  devices."     A.    R.   Angus.     November  14th. 

31.090.  "  Rectifying    devices."    A.    R.   Angus.     November    14th. 
31,09(j.     "  Electric     measuring     instruments."     W.     K.     Barker 

Jones.     November  14th 


T.    E.    R.    Phillips. 


31,102 
14th. 

31.U1 
Clossm.i 

31.114 


Boxes  lor  electric  accumulators,  &c."    W.  R.  Edwards.     No\ember 


&c."     J.     Hethcrington. 


and 


"  Device  for  preventing  or  extinguishing  electric   arcs,   &c."    J.  von 
and   H.  Halberstadt.     November  14th. 

"  Electric     traction."    G.     H.     Fletcher     and     Metropolilan-Vickers 
Electrkal    Co.,    Ltd.     November    14th. 

31.117.     "  Wirelc^^s     kinemalographs.     gramopho 
November   14th. 

31,llf>.     "  Electron  driice*."     British  Thomson-Houston   Co.,    Ltd.     November 
I3th.     (United   Stales,    November   15th,    IMl.) 

31.119.  "  Metallic    resistances."     British    Thomson-Houston    Co.,    Ltd., 
N.    Laycock.     November  14th. 

31.120,  "  Ignition     systems      for      internal-combustion       engines."       British 
Thomson-Houston  Co..  Ltd.,  E.  G.   Parrott,  and  A.  P.  Young.     November  14th. 

31.143.     "  Electri.    switclw,"     Akt.   G«.    Brown,   Boveri    ct    Cie.     November 
I4th.     (Germany.    December   14th.    1921.) 

31,150.     "  Electric  burners  for  singeing  textile  threads."     Soc.  Anon.  Electro- 
Textile.     November  14th.     (France.  October  2nd.) 

31,168.    "Galvanic   baths."    J.    Hess   and    F.    Kitchener.     November   14th. 

CCS.    grid    leaks,    &c."    G.    Marshman.     November 


valws     for     wireless     telegraphy,     &c."    A.    Dinsley. 
g    tool    for  sparking    plugs,  &c."    L.    H.   Stevens.     Novem- 


n-Houston   Co., 


31.178.     "  Electric 
15th, 

31,196. 
November  15th. 

31307.     "  Cles 
ber    ISlh. 

31.312.    "  Flashlight   for   mines.    &c."     R.   Allen.     November  15th. 

31,214.     "  Vacuum     tubes."    E.    Y.    Robinson.     November    15th. 

31530.  "  .Automatic  electric  circuit  breakers."  J.  von  Clossmann  and  H. 
Halberstadt.     November   13th. 

31,240.  "  Electric  impulse  distributing  systems."  Western  Electric  Co., 
Ltd.     November     15th.     (United    States,    January    13th.) 

31551.  "  OU-lm.-nersed   electric  switchgear,"     British    Thon 
Ltd.,  and    H.   Trencham.     .November  15th. 

31552.  *'  Electron-discharge  devices^"  British  Thomson-Houston  Co..  Ltd. 
November   15th.     (United    States,    November    15th,   1921.) 

31,253.  "  Enclosed  electric  swilchgear."  British  Thomson-Houston  Co., 
Ltd.,    and    H.   Trencham.     November    15th. 

31564.  "  Apparatus  for  radk>logy.  Sec."  F.  Holweck.  November  ISth. 
(France.    November  1.5th,   1921.) 

31573.  "  Elccrri.:  insulators."  British  Thomson-Houston  Co.,  Ltd.,  and 
J.  «,    Butcher.     November  16th. 

31574,  "  EWiric  pow-r  transmission  systems."  A.  M.  Taylor.  November 
16th, 

31586.  "  Sanding  d.  vices  for  electricallv-propelled  vehicles."  P.  Priestly. 
November  16lh, 

31592.     "  Electric    lamps,     4c."     J,     I„    Knox,     November     16th, 

31,349.  "  Headlight  with  electric  and  .icetvUnc  lighting,"  M,  H,  H.  M. 
Chaumont.     November    16th.     (Belgium.    November   17th.   1921.) 

31,357.     "  Lead    storag.?   batteries."     F.    Jacobjcci.     November   16th. 

31,360.  "  Electric  signalling  ov-r  cable*."  B.  Davies  and  Eastern  Telegraph 
November    16th. 


British    Thomson-Houston     Co.,     Ltd. 

.).     November    16th. 
pparatus,  &c.,  for  alternating  electric  current  distribu- 
i-Houslon   Co..   Ltd..  and  A.  S.    FitlGerald.     November 

Castell-Evans     and    J.     M.     Longe. 

T.       November     17th.       (Germany, 


31,361.     "Temperature      indicators 
(International   Gen<ir,-»I    Electric  Co, 

31.383.  "  Protective 
lion."  British  Thom- 
T8IW. 

31,395.    "  Thermostrtic    relay,"      P. 
Vovcmbcr  17th. 

31,430.     "  Electrodes  "       H.      Baumg 
May   iSth.) 

31.4S2.    "  Electric    motors, "    M.    W.    Woo^ls      .November    17th 

31.4.55,     "Vacuum   tubes."     E,  Y.  Robinson.     Novcmb'T  17th 


Jl.VHi      ■■  Lie.  trK    in.lu.i;incc  . 

31.481,  "  Electric     couplings," 
November   ISth,    1921.) 

31.482.  "  Ignition    app.-iratus.' 
I,    P,    Young,     Novemb.r   17th. 


iils,  S!C,  ■     H,    l\   T.    Lefroy.     November  17th. 
L.     Krieger.      November      17th.         (France, 

British     Thomson-Houston     Co.,     Ltd.,    and 


31,483,     "  Kkctric     heating    devices."     British 

Thomson-HoDMon    Co., 

Ltd 

(lnternation;il  (Jcneral   Electric  Co.,  Inc.).     Novi 

nber  17th. 

31,486,     "  Telephone    systems."     B.    B.    Johns 

n   and   Relay   .Automatic 

IVIe- 

phone    Co,.    Ltd.     November    17th. 

31,487.      ■  Telephone  exchanges,"     B.   B.  John 

.on  and  Relay  .Automatic 

Tele- 

phone  Co..  Ltd.     November  17th, 

31,488.     "  Telephone  exchanges,"     B.   B.  John 

rfjn  and  Relay  .Autcnnatic 

Tele- 

phone    Co.,    Ltd.     November   17th. 

31.489.    "Telephone    exchange    s\5tcms."    B, 

B.   Johnson   and    Relay 

Auto- 

inatic   Telephone   C^.,   Ltd.     November    17th. 

31,490.     "Telephone    systems,"     B,    B.   Johns. 

n    and    Rel.'tv    .Automatic 

Tele- 

phone    Co.,    Ltd.     November    I7ih, 
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11,682,  "  Protective  device 
Co.,    Ltd.,   and  .A.   S.    Filzge 

12,562.  "  Electric  meters,' 
liei,     (188,066,) 


X8B3.. 

for   electric  circuits,"     British   Thonv 
aid,     April  22nd,    1921.     (188,001.) 
F*.   Holden,    and    .Measurement,    Ltd. 


13,304. 
(188,009.) 
15,440.    ' 


Electrically-propelled    ships 


May    2nd,, 
MacGregor,     .March    13lh,    1922. 
J ,   Bethenod.    September 


Smith    and    P.    ' 
and    T.     Lenagha 


July    2i^ 


1921.     (Addition. 


'  Radio  telegraphic  transmitting 
14th,   1920.     (169,143.) 

17,621.     "  Eiectricallv-braking    motor    vehicles.'' 
Powell.     June     28lh,     1921.     (188,021.) 

17,9(iO.     "Telephone    systems."      Creed     &    Co., 
July    1st,     1921.     (188,024.) 

19,665.     "  Electric  accumulators."     .A.    Pouchain, 
to    170,618.)     (188,027.) 

19,734.  "  Electric  switching  devices  of  the  cartridge-fuse  type."  A.  De 
Gessler.     July    22nd,    1921.     (Convention    date    not    granted.)     (167,167.) 

19,996.  "  Devices  or  apparatus  for  avoiding  the  glare  or  dazzle  emanating 
from  lamps,  such  as  the  electric  lamps  of  automobiles,"  Butlers,  Ltd.,  and. 
.\  Reeves.  July  26th,  1921.  (Cognate  applications  23,178/21  and  29.352/21.) 
(188,035) 

20502.  "  Electrically-illuminated  advertising  devices."  H.  S.  Coleman. 
July  27th,    1921.     (188.039.) 

20530.  "  Girder  or  beam  attachment  for  electrical  conduits,  gas  or  water 
pipes,  and  the  like."     H.   Laycock  and  E.  Laycock.     July  28th,  1921.     (188,041.) 

20554.  "  Process  and  apparatus  for  electrolvtically  oxidising  or  reducing 
substances."     C.    J.    Thatcher.     July    28th.    192l'.     (188.042.) 

20,299.  '*  Control  for  dvnamo-electric  machines."  British  Thomson-Houston, 
Co.,   Ltd.    (General    Electric  Co.).     July  28th,    1921.     (188,048.) 


20.334.  ••  Construction    of 
hardt.     July    28th,     1921.     (188,050.) 

20.335.  ■'•  Reflectors."     H.     Sefto 
(188,051.) 

20,361.  "  Electric    switches."     F, 

20.393.  "  Electrolyti 

20.405.  "  Headlight. 


Stein- 


1921.     (188,037.) 

20.504.     "  Electrode 
glass."     E.    Ma 


th   electric  heating.' 

(W.    A.     Dorey).    July    28lh,    1921. 

litches."     F.     B.    Cox.     July    29th,    1921.     (188,053.) 
cell."     C.   J.   Thatcher.     July    a9lh,    1921,     (188,056.) 
and  other  lamps   for  vehicles."     .A.   Graves.     July  29th,. 

o{. 


..gd    B 


Soc.  G^nSrale   "  Le    Promithie."     SepCember 
Rombach.     Oc-ober     6th, 


"  Electrical  insulation  of  metallic  strips, 
eparation    is   ensured."     W.    H,    Sayer,^. 


&c.. 


November   17th. 


ebv  uniform  me- 


scal   and    support    for 
r.     July    30th,    1921.     (188,068.)' 

20,(>59.  "  Automatic  safety  locks  for  electricallv-controlled  lifts."  W.  H. 
Cozens,     August    3rd,    1921.     (188.076.) 

20,868.  "  Wireless  signalling  systems."  British  Thomson-Houston  Co..  Ltd 
(General  Elc^rtric  Co.).  August  5th,  1921.  (Cognate  applications  20,942/21  and 
21.473/21.)     (188,062.) 

21,737.  "  Traffic -controlling  apparatus  for  railways  and  the  like."  J.  T, 
Roberts,  P.  W,  Hardman,  W".  S.  Roberts,  and  Railway  Signal  Co.,  Ltd 
August  16th,  1921.     (188,097.) 

22,380.     "  Electron-discharge   devices."     General    Electric    Co.,    Ltd., 
S     Gossling.     August    23rd,   1921.     (188^08.) 

22,870.  "  Electric  light  fittings  with  bowl  shades  or  reflectors."  H.  C 
Pride.     August   28th,  1921.     (188,117.) 

23,612,  "  Electric  switches,"  British  Thomson-Houston  Co,,  Ltd.  (Genera 
Electric  Co.).    September  5th,    1921.     (188,131.) 

24,062.  "  Portable  electric  heating  apparatus  with  accumulation  of  heat."" 
Kindlimann  &   Co.     December  13th,    1920.     (172,930.) 

24,285.  "  Telephone  exchange  systems,"  Western  Electric  Co.,  Lttl 
(Western    Electric    Co,,     Inc).     September    13th,    1921.     (188,138.) 

24,650.  "  Electric  switches."  A,  S.  Cubitt,  September  16th,  1921.  (Cog 
rate    application    16,450/22)     (188,144,) 

24,980,  '•  Sound-signalling  apparatus,"  P.  Haig,  September  21st,  1921- 
(188,147.) 

25,145.  "  Synchronous  dynamo-electric  machines,"  E,  P,  Hill  and  Metro- 
politan-Vickcrs    Electrical   Co.,    Ltd.     September    22nd,    1921.     (188.150.) 

25,170.     "Electric  radiators."       '='--    r.i^ir;,!^   "  I,e    PrnmMhU"     ,Seol 
22nd.    1921.     (169,454.) 

26,427.     "  Portable    electric     battery      la 
1921,     (188.161,) 

27,119,     "  Electrical  connection."     P.    Tracy.     October   13th,    1921.     (188,172.). 

27,228.  "  Locking  switches  for  magneto  circuits  of  vehicles  driven  by 
internal-combustion  engines."     J.   E.  Hailstone,     October   14th,  1921.     (188, 175, )■ 

28.144,  "  Electric  fuses,"  J,  H,  Tucker  &  Co.,  Ltd.,  and  W.  J.  Line. 
October  24th,  1921.     (188,189.) 

28,160.  "  Wall  and  like  plugs  for  electric  lighting  and  power  circuits." 
L,   J.   Ij-pine    and    F.    D.    Denner,     October   24th.   1921,     (188.190.) 

29.756.  "  Magazine  fuse  plugs."  Jensen  Trading  Co.,  Ltd,,  Aklieselskab. 
and   P.  G,  U,   Buch.     November  8th.  1921.     (188,205.) 

31.083.  "  Electric  heat  radiators,"  A.  J.  Ellis  and  J.  C.  Vines.  Novem- 
ber 21st,  1921.     (188519.) 

'  Incandescent   electric   lamp  holders."     J.    R.  Sibils.     December   8th,. 
—  ) 

2.242,     "  Electric      water     heaters." 
(174,609.) 

2.935.     "  Electric     switche 
and    P.    \V.    Davis,     February   1st.   1922.     (188568.) 

7,48:).  "  Inert  cells,"  C.  S.  Mummery  and  Ever-Ready  Co.  (Great  BriUin) 
Ltd.     March   14th.    1922.     (188,280.) 

11.475,     "  Combined     electric    couplings    and 
23rd,    1921.     (178.866) 

13,342.  "  Loaded  signalling  conductors,"  Western  Electric  Co.,  Ltd 
(Western   Electric  Co,,    Inc.).     May    lllh.   1922,     (188,287.) 

17,695,     "  Apparatus    for    applying    curative     treatment 
substance,"     A,     Muguet.     June    29th,    1921.     (182.469.) 

18.935,     "  Sound     amplifiers     for     sound-reproducing     ma. 
J,    L,    Malhieu.  and   H.    H.   Duchesne.     April  27th,    1921. 
on    IHd.OIB  \     (188,292.) 

20.443,  '■  Insulation  of  electric  cables,"  C.  J.  Beaver, 
and  L,  B  Claremont  (legal  represenUtives  of  E.  A.  CI 
and   W.  T.  r.lover  &  Co,,  Ltd,     July  26th.  1922.     (.Addition  t 


November 
Cable    Accessories    Co.,    Ltd.,    F. 


24th,     1920- 
H.     Reeves, 


O.    Ellinger.    Aprii 


with    a    radio-active 

:hines."    A.    Benoit, 
(Divided   applicatioa 

A,  W,  Claremont, 
iremont  (deceased) ), 
a  183,510.)    (188,293.). 
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CO-OPERATIVE     POWER    SUPPLY 
ON     THE     FARM. 


TiiK  French  agriculturi.st,  si>  often  quote"]  a.s  an 
e.\;tinljle  of  energy  and  thrift,  appear.s  to  be  turning  Lin 
attention  to  tlie  use  of  electric  power  with  tliat  coldly 
logical  outlook  for  which  his  nation  is  renowned.  The 
recognised  difficulty  of  providing  a  ramification  of 
It. p.  lines  and  h,undreds  of  services  to  scattered  farms 
lit  is  endeavouring  to  overcome  by  securing  the  farmer 
.IS  a  shareholder  before  he  becomes  a  consumer. 

A  leaflet  has  been  issued  by  a  company  which  is  being 
formed  to  merge  the  principal  power  suppliers  ot  the 
Sarthe  district,  in  which  the  case  for  electricity  in  farm 
and  field  is  set  out  clearly;  the  first  essential,  an  exten- 
sive network  reaching  every  district  and  village,  is  to 
be  achieved  by  the  help  of  those  who  will  employ  it  and 
who  are  now  asked  to  invest  in  the  company,  socuriii'_' 
a  safe  outlet  for  their  spare  capital  and  helping  to 
bring  to  themselves  and  others  the  benefits  of  power 
and  to  replace  or  supplement  the  hand  labour  now  .>■<• 
much  more  difficult  to  obtain  and  pay  for.  It  is  of 
interest  to  note  that  in  these  French  proposals  the  ba.sis 
prices  suggested  for  the  supply  are  high  relatively  to 
figures  usually  contemplated  in  this  country,  being  1  fr. 
for  power  and   1   fr.  80  c.  for  lighting. 

In  connection  with  the  provision  of  electricity  supply 
for  agriculture  and  village  work,  it  is  desirable  that 
electrical  engineers  should  give  careful  consideration  to 
the  question  of  basis  price;  in  so  many  cases  we  hear 
that  these  widespread  supplies  c:tiinot  be  given  on 
account  of  the  high  cost  of  distribution,  but  it  is  to  be 
feared  that  this  view  arises  from  the  diflBculty  which 
the  English  electrical  engineer  finds  in  contemplating 
rates  for  rural  supply  very  much  higher  than  those  to 
which  he  is  accustomed  in  the  town. 

Our  business  has  been  built  up  in  active  competition 
with  coal  and  gas,  and  we  have  been  so  accustometl  to 
regard  the  prices  of  Id.  to  "id.  jter  kWh  as  about  the 
ri^ht  thing  for  power  that  we  find  it  difficult  to  realise 
that  in  isolated  districts,  in  villages,  and  on  farms, 
iigures  of  Gd.  or  Sd.  jicr  kWh  may  be  quite  satisfactory 
for  a  supply  of  electric  power,  and  twice  as  muoli  may 
be  obtained  for  electric  lighting. 

It  must  not  be  forgotten  that  in  these  isolated  dis- 
tricts it  may  well  be  electric  power  or  nothing,  or.  at 
the  best,  an'  oil  engine  with  all  its  attendant  troubles, 
due  to  weight,  fire  risk.  kc.  One  has  only  to  consider 
the  cost  of  electric  power  per  unit  of  output.  a,s  m  the 
thrashing  of  corn,  cutting  of  roots,  and  similar  work, 
to  see  that  it  is  not  only  unnecessary  to  quote  very  low 
latos  for  scattered  supjplies.  but  that  to  do  so  would 
probably  deprive  the  agriculturist  of  the  benefits  of 
electricity  supply  altogether. 

The  French  circular  draws  some  interesting  compari- 
sons between  the  cost.s  of  man  an.l  animal  power,  put- 
tin"  tlown,  for  example,  the  energy  output  of  a  well- 
e;.red-for  horse  at  something  like  2.^  kWh  for  five  hours 
of  steady  working,  and  the  energy  output  of  a  man 
at  a  vevv  nuicli  lower  tigure.  Naturally  these  compari- 
sons are  of  smalt  direct  value  owing  to  the  immense 
difference  between  the  combination  of  intelligence  and 
flexil)ility  which  one  t;vts  from  man  or  animal  as  cm- 
j.ared  with  anv  kind  of  machine,  but  nevertheless  they 
show  in  a  most  striking  manner  how  the  value  ot  tli. 
man  can  be  enhanced  if  aided  by  the  m.achine.  and  there 
is  obviously  call  for  study  of  the  whole  subject  by  the 
Rritish  eh^ctri.al  emrineer  and  for  the  prt.duction  ot 
suitable  propaganda  and  advertising  treatment  lor  th^ 
agriculturist  and  village  resident. 
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The  subject  has  :ilready  been  tackled  in  its  usual 
popular  manner  by  the  Electrical  Development  Associa- 
tion, and  it  is  niuth  to  be  hoped  that  the  prospects  of 
business  of  this  kind  may  not  be  spoiled  by  too  hasty 
an  assumption  tliat  relatively  high  rates  cannot  be 
obtained  for  the  snpi)ly. 

At  least  one  technical  problem  arises  in  this  connec- 
tion: the  makers  of  transformers  and  switchgear  mi^ht 
well  study  the  question  of  tapping  high-pressure  lines 
for  small  amount.s  of  energy  with  economy  and  safetv. 
To  take  from  an  overhead  or  underground  main  small 
parcels  of  power,  perhaps  lO  to  50  kW,  is  apt  to  be 
expensive  if  the  security  of  the  supply  is  carefullv 
considered,  and  in  this  connection  there  is  probablv 
room  for  a  good  deal  of  improvement  without  descend- 
ing to  the  very  elementary  methods  which  one  sees  in 
vogue  in  foreign  countries. 


We  have  no  desire  whatever  to  discuss 
.Mr.  Kellaway    the   nature  of   the  part  taken  by    Mr. 
and  a  Kellaway  as  Povstmastor-General  in  any 

Directorship.  negotiations  with  the  Marconi  Co.  that 
arose  during  his  term  of  office.  That 
matter  has  formed  the  subject  of  (juestions  in  Parlia- 
ment, and  Mr.  Kellaway  has  sent  to  the  newspaper  Press 
copies  of  a  communication  that  he  has  addressed  to  Mr. 
Bonar  Law  on  that  a.spoct  of  the  affair.  Whether  there 
were  or  were  not  negotiations  does  not  affect  our  judg- 
ment of  the  case.  It  has  been  common  knowledge  that 
for  niany  years  there  have  been  outstanding  claims 
against  the  Post  Office,  and  we,  witli  others,  have  urged 
That  some  settlement  ought  to  be  arrived  at  without  any 
further  delay.  We  wish  that  they  could  have  been  finally 
M-ttleil  before  the  late  Government  went  out  of  office,  so 
that  Mr.  Kellaway  could  have  joined  the  Marconi  board 
after  all  differences  had  been  cleared  up.  Events,  how- 
iver.  were  against  such  a  course.  We  have  not  a  word  to 
-ay  against  Mr.  Kellaway  as  a  man  of  honour  and 
uprightness,  yet  we  would  rather  that  any  Postmaster- 
•Generitl  of  recent  years  had  seen  fit  to  decline  the 
■directorship  in  question,  at  any  rate  for  a  time,  how- 
ever excellent  his  business  qualifications  for  such  a  post 
might  be.  In  the  event  of  its  falling  to  the  new  Post- 
Hiaster-General  to  endeavour  to  arrive  at  a  final  settle- 
iient.  will  his  position  be  rendered  easier  or  more  difficult 
Ijccause  on  the  other  side  his  predecessor  in  office  (who 
'  annot  divest  himself  of  inner  knowledge  acquired  as 
Postmaster)  is,   a«  a  director,    a  party    to  such  settle- 


li'    is    regrettable    that    any    inquiry 
The  British       should  have  become  necessary  in  order 
Empire  to  remove    "misconceptions,"    as   they 

Exhibition.  are  called,  regarding  the  use  of  British 
Empire  product,s  at  the  British  Empire 
Ivxhiljition.  It  ought  to  have  been  possible  to  ensure 
.  DHiplete  harmony  and  co-operation  between  all  parts  of 
the  Empire.  As  differences  exist,  however,  we 
in  do  little  more  than  hope  that  .Sir  Wm.  Joynson 
Hicks,  Parliamentary  Secretary  to  the  Deparuneni 
.^f  Overseas  Trade,  who  has  been  appointed  to  in- 
vestigaU-  the  circumstances,  will  be  able  to  report  to  the 
'Jovernment  and  to  Parliament  with  a  minimum  of 
■lelay.  Everybody  who  is  studying  the  world  trade 
-ituation  must  see  that  we  and  our  kith  and  kin  over- 
seas shouM  come  closer  and  closer  together  in  tiie  develop- 
ment of  a  definite  inter-imperial  trade  policv.  Tlie  re- 
sources of  the  British  Empire  are  so  va«t  and  tlie  needs 
.>f  the  Mother  ('ountry  so  clamant  that  a  concentration 
ot  thought  and  activity  in  this  direction  is  imperatively 
necessary.  All  the  scliemes  advanced  for  giving  em- 
ployment cannot  provide  work  for  a  million  and  a  half 
1.1  our  people:  general  trade  recovery  must  be  the  chief 
permanent  contributing  factor;  ai'iil  wo  must  make 
many  -pe.ial  arrangements  for  the  years  that  lie  ahead 
(f    we    are    to    bring    trade    and    industry    back    to    the 


prosperity  that  mean^  work  for  ail.  Our  rclatiinis  with 
the  Dominions  are  therefore  a  matter  of  vital  concern, 
and  the  cordi:il  co-operalion  of  all  in  the  British  Empire 
Exhibition  of  1924  is  absoiutel}"  necessary.  Nothing 
ought   to  be   ]ierniitted  to  stand   in  the  way  of   complete 


It    must    not    be    imagined     for    one 
The  lilectrical    moment    that    the    investigation    above 
Section  of  the      referred    to   renders   it  any   less   neces- 
lixhibition.       .sai  y     for     electrical     and     engineering  jt 

firms  to  send  in  their  api^lications  for 
space  ])romptly.  it  is  most  important  tliat  intending 
exhibitors  should  file  their  applications  before  the  end 
of  the  present  month,  as  the  Executive  Committee  should 
know  by  that  time  whether  or  not  ade(juate  space  has 
been  ]jrovided  to  meet  the  needs  of  all  tlie  manifold 
groups.  The  Machinerj'  Hall  and  the  Industrial  Hall 
together  covering  a  total  floor  area  of  8.Si,000  stjuare 
feet  (five  times  greater  than  the  exhibiting  space  at 
Olympia),  are  two  of  the  largest  buildings,  and  already 
there  is  talk  of  one  of  them  having  to  be  extended  beyond 
the  area  at  present  planned.  As  ouf'  readers  are  aware. 
The  B.E.A.M.A.  and  the  British  Engineers'  Association 
have  made  themselves  responsible  for  the  organisation  of 
all  niachinerj-,  engineering  and  electrical  exhibits. 
Other  industries  will  be  provided  for  by  their  own 
special  organisations,  and  many  technical  committees 
are  at  work.  We  have  already  given  (Ei,ec.  Rev., 
August  ll.tli,  ]i.  193,  and  November  17th,  p.  759)  parti- 
culars relating  to  the  electrical  side  of  the  exhibition, 
and  we  would  now  urge  etoctrical  firms,  who  so  far  have 
liesitated.  or  have  defeired  action,  to  come  to  an  imme- 
iliate  decision,  and  let  their  requirements  be  known. 
We  are  in  for  a  big  electrical  exhibition.  Let  everybody 
who  counts  be  in  it.  Let  ns  make  it  complete  and  im- 
pressive so  that  no  dotilit  shall  ever  have  place  in  the 
minds  of  visitors  that  the  British  electrical  and  allied 
engineering  industry  and  its  capacity  and  resources  are 
great  like  those  of  the  Empire  itself.  We  close  tliis  com- 
ment with  a  renewed  appeal  for  urgent  atlention  and 
immediate  ai-tioii. 


Tiiic  twelve-iiionths'  period  during 
Guaranteed  which  the  Treasury  could  guarantee 
Loans  for  loans  under  the  Trade  Facilities  .let 
lilectrical  expired  on  NWember  10th.  The  limit 
Undertakings,  placed  on  the  guarantees  by  tlie  Act  was 
.4:25,000,000.  The  actiral  amounts 
guaranteed  amount  to  about  23  million  pounds.  The 
electricity  supply  industry  has  come  in  for  a  certain 
share  of  this  windfall.  English  electricity  supply  com- 
panies have  secured  £1,470,100,  and  the  Calcutta.  Com- 
)iauy  £500,000.  Of  the  English  companies,  the  biggest 
allocation  is  given  to  the  Shropshire  Power  Co.  in  the 
shape  of  a  loan  of  £700,000  for  30  years,  the  loan  to  be 
devoted  to  the  erection  of  the  new  generating  station  on 
the  Severn  at  Stourport.  This  is  the  105,000-kW  station 
included  in  the  technical  scheme  for  the  South-West 
Midlands  Electricity  District.  The  next  liiggest  loan  is 
to  the  London  Electr'c  Supply  Corporation  of  £050,000, 
to  assist  it  in  tlie  caiiital  charges  incurred  in  giving 
a  supply  to  tlie  Soutli-Ea.stern  Railway.  This  amount, 
of  course,  at  one  time  was  included  in  the  cover- 
ing loan  (for  electrification)  to  the  South-Eastern  Rail- 
way Co.,  but  when  tlie  Electricity  Commissioners  decided 
tliat  the  Railway  Company  should  not  build  its  own 
station,  tlie  part  relating  to  the  generating  station  was 
allocated  to  the  comiiany  giving  the  supply. 

.\  satisfactory  loan  is  the  one  given  to  tlie  North 
Somei-set  Co.  of  £25,000,  which  is  being  used  for  a  much- 
needed  exi elision  of  mains  througii  that  rural  area.  The 
J'2gliam  and  Staines  Co.  lias  a  loan  of  £5tl,000  for  new- 
generating  plant  and  distributing  mains;  the  Oxford 
Co.  has  a  loan  of  £25,000.  the  Kent  Power  Co.  £15,000, 
and  finally  the  .Minehead  Co.  (one  of  the  infants  in  the 
industry)  a  loan  of  £1.500.  These  loans  added  to  the 
lion's  share  taken  bv  the  railway  companies  result  in  the 
bulk  of  the  loan  falling  under  jiublic  utility  services. 
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La.sl  week,  ju  comieution  with  its  pi  opu.siilt,  to  ieljtve 
uiieiiiplojiueiii,  lue  ijoverumeni 'aiinouiiuou  iio  mleiiuou 
to  i-eiiew  lue  xraue  J.'aciliiiea  Act  ana  i-o  lucreatoe  iiib 
iiiaxiumin  amount  of  capital  in  respect  of  whicn  guaran- 
tees ol  interest  may  be  given  to  a,i)U,OtiO,UUO ;  part  of 
this  credit  will  no  uoubt  oe  allocateu  to  the  elecirincation 
of  railways,  but  presumably  tlie  electricity  supply 
industry  will   also  receive   assistance  from  il. 

Xne  loi'egoing  measures  relate  to  the  support  of  pri- 
vate enterprise;  in  additioii,  the  tneinployinent  Grants 
Committee  of  the  late  Government  was  authorised  to 
assist  local  authorities'  loan  schemes  up  to  a  total  of 
i;30, 000,000,  of  which  about  i;:i;i,OOO,0ud  lias  been  allo- 
cated, and  plans  for  the  utilisation  of  the  remainder  are 
being  considered,  a  large  number  of  additional  applica- 
tions having  been  received,  but  we  do  not  know  to  what 
extent  electricity  supply  has  benefited  under  this 
arrangement.  Sir  M.  Barlow  (Minister  of  Labour),  in 
explaining  the  Government's  proposals,  stated  that  the 
railwaj-  companies  would  undertake  their  programmes 
of  work,  including  electritication,  without  any  (Govern- 
ment assistance,  except  in  the  case  of  the  South-Eastern 
Kaihvaj';  he  said  also  that  electricity  supply  schemes 
involving  an  outlay  of  aliout  £10,000,000  were  being 
undertaken. 

In  connection  witli  all  these  plans  for  the  relief  of 
unemplo,yment,  there  is  one  point  which,  though  of  the 
titmost  importance,  may  nevertheless  be  overlooked  until 
the  time  for  action  has  passed — namelj',  that  the  object 
in  view  is  to  employ  British  workmen.  It  is  essential, 
therefore,  that  the  condition  should  be  attached  to  every 
Government  guarantee  that  all  material  employed  in 
carrying  out  the  works  shall  be  of  British  manufacture, 
and  all  labour  of  British  nationality.  It  may  seem 
absurd  thus  to  lay  stress  on  the  obvious,  but  we  .-ire  cer- 
tain that  the  precaution  here  outlined  is  indispensable 
to  the  fulfilment  of  the  purpose  aimed  at.  We  see  how, 
at  this  very  time,  the  management  of  the  British  Empire 
Exhibition  has  been  arraigned  at  the  bar  of  public 
opinion  on  the  charge  of  having  failed  to  safeguard  the 
all-British  and  only-British  character  of  that  Exhibition  ; 
let  us  make  it  very  certain  that  there  shall  be  no  basis 
for  a  similar  accusation  in  respect  of  the  application  of 
British  State-guaranteed  loans. 


The    much-discussed    question   of   re- 
Unemployment  placing  the  present  unemployed   insur- 
Insurance  and     ance  by  some  system  of  insurance  by  in- 
the  Electric      dustry    seems   now    likely    to   be    fully 
Supply  thrashed  out.     Some  little  time  ago  the 

Industry.  ivlinistry  of  Labour  tried  to  get  the 
views  of  industries  on  this  question,  but 
nothing  concrete  resulted.  There  is,  of  cc>yrse,  at  pre- 
sent a  way  of  doing  this  to  an  extent  by  contracting  out. 
The  new  Government,  however,  is  apparently  taking 
the  matter  up  in  earnest,  and  Sir  Montague  Barlow,  the 
Minister  of  Labour,  has,  sent  a  Memorandum  on  the  sub- 
ject to  both  employers  and  employed,  namely,  the 
National  Confederation  of  Employers'  Organisations 
and  the  Trade  Union  Congress  General  Council.  It  is 
explained  that  the  Ministry  has  quite  an  open  mind  on 
the  subject,  and  is  solely  inviting  suggestions.  It  is 
obvious  that  the  proposal  would  bear  very  differently  on 
different  industries.  So  far  as  the  electricity  supply 
industry  is  concerned,  it  would  probably  have  as  small 
a  margin  of  unemployment  almost  as  any  industry. 
The  ordinary  staff  is,  of  course,  a  permanent  one. 
The  intermittent  laliour  is  practically  confined  to  the 
distribution  side,  and  even  here  it  is  modified  by  the 
fact  that  a  good  deal  of  mains  laying  is  done  by  con- 
tract. 

Exac^t  fiLTures  are  not  forthcoming,  hut  for  purposes 
of  compniisnii  with  other  trades  one  might  take  the 
figures  given  in  the  Lnhiiur  Gazette.  The  figures  given 
for  the  .public  utility  undertakings  for  unemployment 
come  to  about  7  per  cent.,  which  it  will  be  seen  is  very 
low  when  compared  with  shipbuilding,  which  often  runs 
over  30  per  cent.,  and  the  engineWing  and  iron  trades, 


which  run  well  over  20.  Further,  this  7  per  cent,  is 
probably  much  higher  than  if  the  electricity  supply  in- 
dustry were  taken  singly  and  especially  if  it  were 
organised  with  a  view  to  specifically  equalising  labour 
s>  as  to  reduce  unemployment  to  a  mininium.  A  revised 
instirance  of  this  kind  wotild  probably  necessitate  some 
new  representative  body  to  deal  with  it.  The  only 
bodie-s  which  at  present  might  do  it  would  be  the 
National  and  District  Councils,  but  here  the  organisa- 
tion on  the  trade  union  side  is  liardly  adapted  to  thi 
special  requirements. 


Industrial 
Relations. 


Since  the  new  Parliament  has  been  in 
session  we  think  we  have  detected  a 
change  in  the  discussions  respecting  in- 
dustrial relations.  It  has  become  perfectly  clear  that  we 
are  up  against  a  situation  which  calls  for  more  action 
and  less  talk.  We  suggested  a  week  or  two  ago  that  the 
men  representing  industry  at  Westminster  should  put 
heads  and  hearts  together  to  settle  the  industrial  problem, 
.Scheuies  are  developing  for  making  employment;  and 
industrial  insurance  matters  have  taken  a  definite  turn 
so  that  we  may  soon  see  whether  it  is  practicable  for  the 
industries  of  the  nation  to  share  their  individual  burden 
without  restricting  progress  and  hampering  us  in  inter- 
national competition  ;  bu*  the  hard  fact  of  unemploy- 
ment has  taught  one  thing  very  definitely,  namely,  that 
disctissions  and  conferences  of  the  usual  order  will  not 
bring  worli  to  hungry  households.  The  Prime  Minister 
has  been  asked  whether  he  will  call  a  joint  conference  of 
employers  and  employed  with  a  view  to  arriving  at  an 
agreed  basis  for  the  establishment  of  a  permanent  indus- 
trial Parliament.  In  our  view  such  a  conference  or  such 
a  Parliament  would  be  of  little  immediate  use,  and  we 
agree  with  Mr.  Bonar  Law  when  he  says  that  the  Indus- 
trial Councils  have  demonstrated  their  value,  and  that 
any  such  action  as  was  indicated  by  the  question  could 
only  succeed  if  it  were  undertaken  on  the  joint  initia- 
tive of  employers  and  workmen.  Surely  more  than  ever 
before  we  have  these  two  classes  now  represented  at  St. 
Stephens's ! 

Among  the  signs  of  the  course  of  the  wind  is  a  <5om- 
munication  just  to  hand  from  the  Industrial  League  and 
Council.  As  our  readers  know,  we  have  again  and 
again  urged  this  organisation  and  the  Alliance  of  Em- 
ployers and  Employed  to  join  forces.  For  reasons  of 
their  own  they  have  not  done  so,  but  we  are  pleased  to 
note  that  in  the  present  atmosphere  definite  steps  in 
that  direction  are  now  being  taken.  A  joint  commit- 
tee, consisting  of  four  representatives  of  each  body,  has 
discussed  the  question  of  amalgamation  and  its  recom- 
mendations are  that  amalgamation  is  desirable,  that  a 
provisional  p]xecutive  Committee  of  48  (50  per  cent, 
emploj'er  and  50  per  cent,  employed  representatives)  be 
appointed  to  prepare  a  draft  constitution,  that  all 
officials  shall  retire  and  new  ones  be  appointed  by  the 
new  body,  and  that  amalgamation  shall  take  place  on 
January  1st,  1923,  or  as  soon  thereafter  as  possible. 
These  recommendations  were  to  be  discussed  at  the 
annual  meeting  of  the  Industrial  League  and  Council  on 
Wednestlay,  but  as  we  go  to  press  with  these  pages  before 
the  result  can  be  known  we  must  be  content  now  to  hope 
that  the  right  thing  will  bo  done  and  an  amalgamated 
body,  the  "  Industrial  Alliance,"  will  emerge,  which  will 
enjoy  the  confidence,  and  be  free  from  the  suspicion, 
with  which  the  separate  parts  have  been  regarded. 

What  we  ought  all  to  be  doing  just  now  is  to  contri- 
bute each  his  little  bit  towards  promoting  useful  work 
and  trade.  If  we  do  that  instead  of  haggling  about  pet 
tlieories  and  ideals  that  cannot  possibly  be  realised  at 
present,  we  shall  add  to  the  spirit  of  confidence  which 
seoms  to  bo  returning.  If  we  are  going  to  wait  for  the 
European  situation  to  improve  in  order  to  revive  our 
industries  we  shall  need  to  pray  to  be  forgiven.  Let 
I'vory  British  engineer  and  purchaser  think  many  times 
before  ho  allows  his  orders  for  manufactured  .Mrficlos  t<i 
<io  past  the  British  manufacturer.  That  will  be  An 
immediate  contribution  to  the  improvement  of  industriftl 
relations, 
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HYDRO-ELECTRIC     DEVELOPMENT    IN     TASMANIA. 

A  Comprehensive  Scheme  for  the  Generation  of  350,000  Horse-power  from  Water-power,  of  which  the 
Initial  58,000  Horse-power  has  been  brought  into  Service, 


By     FRED.     A,    TALBOT. 


In  tLt  popular  sense  Tasmania  has  always  been  regax-ded 
as  being  pre-eminent  in  the  mining,  fruit-growing,  and 
lumberinj;  industries,  while,  owing  to  its  temperate 
climate  and  magniticent  scenery,  it  is  generally  re- 
garded as  one  of  the  beauty  spots  of  the  world,  being 
extensively  favoured  b_y  tourists  from  the  Island  Con- 
tinent. Its  position,  due  south  of  Victoria,  whence  it 
is  buc  a  few  hours  distant,  renders  it  readily  accessible. 
Since  1916,  however,  the  island  state  of  the  Austra- 
lian C'onimonwealtii  has  connnanded  greater  attention 
as  a  manufacturing  centre,  and  this  is  directly  attri- 
butable to  the  remarkable  enterprise  which  has  been 
displayed  by  the  Government  in  the  exploitation  of  the 
island's  inunense  hydraulic  resources  for  the  generation 
of  electrical  energy,  the  full  extent  of  which  has 
not   vet    been    conclusively   ascertained.       Althoue:h   this 


Fig.  1. — The  Gre.at  I,.4KE. 


Tasmania    has 
possessing     the 


activity    is    relatively   of     recent     date 

already    achieved    the    distinction      of 

largest  hydro-electric  installation  in  tlie  Southern  hemi 

sphere. 

The  topographical  conditions  of  the  island,  which  has 
an  area  of  only  26,215  square  miles — less  than  one- 
fourth  that  of  England — are  conspicuously  favourable, 
the  country  being  verj'  mountainous.  This  advan- 
tageous feature  is  magnificently  seconded  by  the  meteo- 
rological conditions,  the  rainfall  averaging  from  29  to 
120  inches  per  annum.  This  precipitation  is  well  dis- 
tributed throughout  the  year,  thus  simplifying  the 
conservation  problem  to  a  very  pronounced  degree. 

From  the  hydro-electric  engineer's  point  of  view,  few 
countries  passess  such  attractive  features,  tiie  e.xtreimly 
broken  character  of  the  island  being  favourable  for 
the  economical  construction  of  dams  for  the  formation 
of  storage  lakes  aijd  lagoons.  The  physical  conditions 
are  somewhat  reminiscent  of  tliose  of  Norway,  the  table- 
land or  catchment  area  being  situate  at  an  altitude 
ranging  from  2,000  to  1,000  ft.  above  sea  level,  thus 
assuring  adequate  static  head.  Indeed,  frpnerally  eon- 
gidered,  tiie  conititions  are  almost  ideal  for  (he  develop- 
ment of  hydro-electric  energy  upon  an  extensive  scale 
at  an  attractively  low  cost. 

In  the  first  instance,  the  exploitation  of  this  remark- 
able power  reserve  was  essayed  by  private  enterprise, 
work  being  commenced  upon  what  is  known  as  the 
Great  Lake  Scheme  Rnnie  years  ago.  With  the  universal 
awakening  to  the  possibilities  of  hydro-electricity,  the 
Tasmanian  Government,  in  the  knowledge  that  the  in- 
dustrial prosperity  of  the  country  was  essentially  depen- 
dent upon  cheap  power,  acquired  control  of  the  under- 
taking in  1914  to  develop  it  as  a  national  enterprise. 


The  catchment  area  of  the  Great  Lake  project  is 
approximately  300  square  miles,  while  the  elevation 
ranges  from  3,o50  to  4,000  ft.  above  the  sea.  The 
annual  rainfall  on  this  plateau  averages  from  3u  to 
60  in.,  and  the  whole  basin  drains  into  the  Great 
Lake  by  natural  watercourses  and  by  two  channels  from 
adjacent  watersheds.  Thus  the  Great  Lake  acts  as  the 
head  reservoir  ■  providing  the  necessary  storage  to 
equalise  the  run-off  from  the  catchment.  Tliis 
storage  has  a  capacity  of  50,000,000,000  en.  ft., 
312,500,000,000   gallons,  or  1,150,000   acre-feet. 

This  storage  is  one  of  the  largest  in  the  world,  as 
may  be  realised  by  comparison  witli  other  large  reser- 
voirs :  — 

3,662,000   acre-feet  capacity. 

2,600,000 

1,865,000 

1,279,362 

1.150,000 
"71.641 

When  it  was  first  decided  to  exploit  this  storage 
facility,  a  dam  of  the  gravity  type  was  thrown  across 
the  outlet,  but  this  has  been  superseded  by  a  reinforced 
concrete  barrage  of  the  multiple  arch  type,  with  the  sill 
3,333  ft.  above  sea-level.  The  theoretical  potential 
horse-power  thus  forthcoming  is  nearly  250,000,  but  it 
is  probable  that  only  one-half  of  this  total  will  ever  be 
commercially  utilised.  The  initial  contribution, 
known  as  the  Waddamana  Power  Scheme,  which  has 
been  completed,  and  is  now  in  operation,  utilises 
1,190  ft.  of  the  available  fall,  the  energy  generated  at 
the  turbine  shaft  at  the  power-house  continuously  being 
n&.OOO  b.h.p.  A  portion  of  the  balance  of  the  commer- 
cially-con tenqjlated  aggregate  is  now  being  investigated, 
the  proposal  Ijeing  to  carry  development  up  to  127,000 
h.p. 

From  the  Great  Lake  the  water  flows  down  tlie  Itivcr 
Shannon  for  about  five  miles,  when  it  is  diverted  by  a 
low  weir  into  a  canal.  This  conduit,  3J  miles  in  length, 
has  a  bottom  width  varvinp  from  33  to  60  ft.,  while  the 


La  Loutre,   Quebec 
Elephant    Butte,   U.S.A. 
Assouan,    Egypt 
Roosevelt,    U.S.A. 
(ireat     Lake,     Tasmania 
Burrinjuck,    X.S.W.      ... 


Fiu.  J.— Thk  Penstock  Chamhk.iis. 

iiiaxiiinnii  dejitli  of  I'xcav.-itioii  is  alitnit  Ki  ft.  The 
water  depth  ranges  from  3.5  to  4.5  ft.,  and  as  the 
grade  of  the  canal  is  less  than  the  natural  fall  of  the 
country,  differences  in  level  are  overcome  by  drops  or 
falls  in  tlie  ]>cd  of  the  canal. 

The  canal  discharges  into  a  large  depression  measur- 
ing about  a  mile  in  length  by  about  half-a-mile  wide, 
covering  360  acres,  known  as  the  Lagoon.  Confinement 
ol  the  water  in  this  basin  is  assured  by  three  long 
earthen  embankments,  pitched  with  rock  on  the  water 
face,  sealing  "the  natural  vents.  The  top  of  these  banks 
is  at  an  elevation  of  3,009  ft.  above  sea-level,  while  the 
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banks  have  a  total  linear  measurement  of  ,'3,500  ft.  The 
(Jifference  in  level,  sill  to  sill,  of  Great  Lake  and  the 
JiEgoon  is  thus  about  328  ft.,  which  is  overcome  by 
natural  waterway  and  canal  in  8J  miles.  The  Lagoon 
is  thus  an  extensive  lake,  the  depth  of  water  in  which 
is  about  6  it.  maximum,  with  an  average  varying  be- 
tween '^  and  4  ft.  It  constitutes  an  important  feature 
of  the  scheme,  acting  as  it  does  in  the  capacity  of  a 
subsidiary  or  balancing  reservoir,  capable  of  meeting 
large  fluctuations  in  the  load  with  a  constant  discharge 
down  the  canal  from  the  Great  Lake,  while,  if  the 
occasion  arises,  it  also  permits  the  canal  to  be  shut 
down  for  a  short  period  to  permit  inspection,  repair, 
or  any  other  work  which  may  become  necessary. 

At  the  lower  end  of  the  Lagoon  are  the  penstock  cham- 
bers regulating  the  flow  of  tlie  water  through  the  pipe 


Fig.  3.— Wood   Pipk 


Fig.   4.— Steel  Pipes    and    Powkr  Horse. 


lines  to  the  power-house.  The  penstock  chambers  (tig.  2) 
are  duplicate  reinforced  concrete  box  structures  with 
coarse  and  fine  screens,  sluice  gates,  and  valves.  The  pipe 
line  is  an  interesting  feature  of  thehydraulic  installation 
for  the  reason  that  for  the  most  part  it  is  of  wood 
construction.  The  original  line  was  48  in.  in  diameter, 
but  at  a  later  date  three  additional  lines,  each  of  60  in. 
diameter,  were  laid  down  (fig.  3). 
The  line.s,  erected  by  the  Australian 
Wood  Pij)e  Co..  are  constructed  from 
wood  staves,  approximately  6  in.  in 
width,  planed  to  the  shape  of  a  seg- 
ment of  a  circle,  and  held  together 
to  the  designed  section  of  the  pipe  in 
the  usual  manner  by  circular  steel 
bands  and  a  shoe  for  cinching. 

By  recourse  to  wood,  pipe-line 
construction  was  rendered  simple 
and  inexpensive,  while  the  material 
has  proved  highly  effective  in  ser- 
vice ;  repair  and  maintenance  are 
also  easy.  Actual  construction  was 
carried  out  expeditiously  owing  to 
the  simplicity  of  the  foundations. 
These  comprise  merely  logs  cut  in  the 
adjacent  bush,  adzed  to  the  shape  of 
the  pipe,  and  laid  upon  the  surface 
of  the  ground,  with  stone  packing  to 
preserve  the  grade.  There  was  no 
elaborate  excavation  to  maintain  the 
grade,  while  construction  round 
curves  was  also  found  to  be  a  simple 
operation. 

Each  of  these  wood-stive  pipes  is 
a  mile  in  length,  and  carries  the  water  down  to  loU  f I . 
head.  The  48-in.  wood  pipe  then  l)ranches  into  two 
welded  steel  pipes,  wliile  the  60-in.  stave  pipes  are  re- 
duced in  diameter.  Two  ai-e  reduced  to  54  ia. ,  which 
diameter  is  continued  for  030  ft.,  where  junction  is 
effected  with  54-in.  steel  riveted  pipes,  each  1,G70  ft.  in 
length.  The  third  wood  pipe  is  reduced  in  diameter 
from  60  to  49  in.,  and  the  latter  diameter  is  continued 
for  a  distance  of  2,300  ft.,  carrying  the  water  down  to 


400  ft.  head.  This  is  probably  the  largest  wood-stave 
pipe  in  the  world,  with  water  pretisure  at  100  ft.  lieud, 
and  was  built  during  tiie  war  for  the  gimple  reason  that 
steel  plates  could  not  be  obtained. 

The  balance  of  the  pipe  lines  leading  the  water  to  the 
turbines  comprises  tffo  950/850y750  mm.,  and  two 
50/46-in.  welded  steel  pipes,  one  50-in.  and  two  36-in. 
lock-bar  pipes,  respectively.  These  all  connect  with  a 
common  distribution  pipe,  36  in.  in  diameter,  outside 
the  power  station.  Through  valve  sectionalisation,  any 
one  pipe  can  be  shut  off.  The  static  pressure  in  the  pipe 
is  due  to  1,120-ft.  head,  the  steel  of  the  46-in.  pipc>> 
just  outside  the  station  being  15/16  in.  thick.  All  the 
steel  pipes  are  supported  on  concrete  and  masonry  piers; 
all  bends  are  encased  in  massive  concrete  anchors  to 
overcome  thrust  due  to  change  of  direction,  while 
expansion  joints  are  spaced  not 
more  than   100  ft.  apart. 

The  distribution  pipe  has  nine 
l)ranches,  each  feeding  a  Pelton 
water  wheel.  The  wheels  run  at  .175 
r.p.m.  The  water  leaves  the  nozzle 
to  strike  the  buckets  at  a  velocity  of 
250  ft.  fier  second — 170  miles  an 
hour — and  after  impinging  upon 
the  buckets  drops  into  the  pit  to  flow 
through  the  tail  race,  discharging 
into  tlie  River  Ouse. 

The  power-house  is  at  Wadda- 
mana,  where  a  convenient  site  in  a 
dip  and  beside  the  River  Ouse  was 
staked  out  for  the  building  and  the 
village  which  has  sprung  up,  the 
housing  accommodation  for  the  staff 
and  others  being  laid  out  on  garden 
city  lines.  The  power  station, 
272  ft.  in  length,  carrie-s  seven  8,000-h.p.  and  two 
4,900-h.p.  Pelton  wheels  directly  connected  to  horizontal 
alternators  (fig.  5).  There  are  also  two  exciter  sets,  each 
of  180  h.p.,  and  two  440-h.p.  motor-generator  sets. 
The  turbines  are  governed  by  oil-pressure  governors 
driven  by  belts  off  the  main  shaft.  Current  is  generated 
at  6.600  volts.  3-phase,  50  cycles.      The  alternators  are 


I'r;     ,x  -.Inteiuoh    of   Poweh    HorsE. 

:iir-r,ioK'(l    and    I'lulosed,    inlet    and   outlet   air    coiuhiits 
b;iiig   provided   in    the    foundations. 

A  double  bus-bar  system  is  adopted,  which,  with  22 
of  the  latest  type,  remote  controlled  6,600-volt  oil 
switciies,  reactances,  A-c,  is  situate  in  the  switch  gallery 
along  the  east  side  of  the  turbine  room  and  under  the 
same  roof.  Reactances  are  in  the  basement,  bus-bars 
on  the  ground  floor,  and  switches  on  the  gallery  floor, 
which  is  open  to  the  turbine  room.     The  control  bench- 
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board  is  at  the  south  end  of  the  switch  gallery  and 
approximately  in  the  centre  of  the  station.  From  this 
point  the  whole  generator  and  transformer  station  is 
controlled.  Between  the  control  benchboard  and  the 
operating  valves  of  each  turbine  electric  signalling  is 
installed,  while  the  electric  control  of  the  governors  is 
placed  on  the  benchboard.  Opposite  the  last-named  is 
a  vertical  switchboard  controlling  the  battery,  d.c. 
power,  and  all  lighting.  On  this  board  is  also  mounted 
the  temperature-indicating  equipment  for  the  generators 
and  transformers.  At  right  angles  to  this  board  is  a 
four-panel  vertical  board  LontroUing  the  a.c.  auxiliary 
and  the  light  and  power  supply  for  the  village. 

The  battery  and  motor -generator  sets  are  situate  on 
the  turbine  floor  level.  The  station  auxiliaries  are 
supplied  from  6.600;415  and  240-volt  transformers. 
There  is  a  .300-ampere-hour  (10-hour  rate)  battery 
supplying  direct  current  for  the  operating  mechanism 
of  the  oil  switches  and  for  emergency  lighting.  On  this 
same  level  and  under  the  one  roof  is  the  station  work- 
shop . 

The  transformer  equipment  comprises  seven  banks 
of  7.000-kVA  step-up  transformers  of  the  outdoor  type. 


transforming  from  6,600  to  88,000  volts,  for  supply 
into  the  main  transmission  system.  The  supply  to  the 
line  is  through  disconnecting  link  switches  to  the  88,000- 
volt  bus-bars,  the  take-off  by  the  transmission  line  being 
through  oil  circuit  breakers  and  disconnecting  switches. 
Electrolytic  lightning  arresters  protect  the  station  at 
this  bus. 

The  transmission  system  extends  from  Waddamana  to 
the  step-down  transformer  station  about  three  miles 
from  the  centre  of  Hobart,  the  distance  being  63  miles, 
and  the  power  is  transmitted  at  a  pressure  of  88,000 
volts  over  four  circuits  carried  on  two  steel  tower  lines. 
Two  circuits  are  each  of  10,000  h.p.  capacity,  while 
the  other  two  are  each  of  20.000  h.p.  The  10,'oOO-h.p. 
circuits  consist  of  three  7/. 097  (.05  sq.  in.)  stranded 
bare  copper  conductors  attached  to  the  tower  cross-arms 
by  string  disk-type  insulators.  Those  for  suspension 
comprise  four  or  five  disks,  while  the  strain  insulators 
are  of  five  and  six  disks,  the  number  varying  according 
to  the  type  of  disk  insulator  used.  The  second  t;wo  cir- 
cuits are  of  similar  construction,  but.  are  ID/. 083  c<]ii- 
ductors. 

{Tri  he  canchided.') 


SALESMANSHIP    IN     ENGINEERING. 


(^CO.MMUN 

AloDEEN  salesmanship  is  a  science  and  an  art.  In  its 
application  to  engineering  this  appears  with  much 
persistency,  and  only  a  salesman  thoroughly  conversant 
with  the  laws  and  principles  of  selling  can  hope  to 
achieve  success. 

In  selling  engineering  products  the  salesman  has  many 
things  to  contend  with;  the  chief  are  keen  competition, 
a  lack  of  technical  knowledge  on  the  part  of  some 
buyers,  reputation  on  the  one  hand  and  pure  conser- 
vatism on  the  other.  Many  buyers  rely  upon  tlie 
reputation  and  standing  of  a  manufacturer  as  a  guide 
to  their  purchasing — a  sound  policy,  no  doubt,  but  not 
always  an  economical  one.  Keen  competition  has  forced 
more  moderri  manufacturers  to  produce  articles  that  can 
and  do  compete  with  the  productions  of  firms  with  bigger 
reputations,  and  experience  has  proved  that  their  pro- 
ductions are  as  efficient  and  reliable,  and  sometimes 
more  so.  However,  this  docs  not  lighten  the  task  of  the 
salesman  selling  for  little-known  manufacturers.  For 
that  reason  in  particular  the  representative  of  such  a 
manufacturer  must  be  well  vei'sed  in  the  art  of  sales- 
manship if  he  is  to  overcome  the  prejudices  of  a  buyer. 

There  are  two  branches  of  selling — the  selling  of 
staples  and  the  selling  of  luxuries.  Staples  comprise 
foodstuffs  and  the  like  and  come  under  the  heading  of 
necessities.  Very  often  they  are  extensively  advertised, 
a  fact  which  often  determines  the  policy  of  the  buyer; 
consequently  the  disposal  of  such  articles  does  not  call 
for  much  studied  effort  on  the  part  of  the  salesman. 
Luxuries,  however,  call  for  different  treatment.  The 
term  "  luxury  "  should  be  taken  broadly,  for  under  that 
head  are  classed  aH  manufactures  not  generally  recog- 
nised as  every-day  necessities.  Yet  a  luxury  may  be 
also  a  netessity.  To  many  motor-cars  are  luxuries,  but 
the  doctor  and  the  business  man,  finding  their  cars 
indispensalile,  will  say  without  hesitation  that  they  are 
necessities.  Most  engineering  articles,  while  not 
actual  necessities,  are  indirectly  of  vital  necessity  in 
modern  life.  This  is  best  understood  when  one  realises 
that  all  commercial  and  artistic  progress  is  due  entirely 
to  the  unceasing  labours  of  the  world's  engineers,  and 
all  commercial  developments  are  based  on  engineering 
enterprise.  There  is  no  Irade  or  profession  that  does 
not  owe  something  to  the  engineer,  and.  similarly, 
there  is  no  new  industry  that  does  not  call  for  engineer- 
ing help.  In  short,  engineering,  in  some  form  or 
another,  is  at  the  back  of  every  commercial  enterprise. 
From  such  a  statemeni   one  could  be  justly  excused   for 
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thinking  that  the  engineering  salesman  has  ^  unique 
field  for  his  operations..  He  has;  but  that  field  is  by  no 
means  an  easy  one.  Most  engineering  salesmen  '  are 
concerned  with  new  developments,  and  a  conservative 
world  is  very  slow  to  adopt  them.  When  Stephenson 
invented  the  steam  engine  he  was  laughed  at,  but  to-day, 
as  a  result  of  the  perseverance  and  energy  of  the  «ngi- ' 
neers  who  followed  him,  there  are  huge  steam  locomotives 
hauling   trains  of   over   1,500  tons. 

The  engineering  salesman  is  faced  with  a  big  prob- 
lem, and  it  is  therefore  worth  considering  the  qualities 
that  he  must  possess.  Broadly,  he  must  be  a  competent 
engineer  as  well  as  a  capable  salesman,  for  not  only 
must  he  be  able  to  sell  his  articles,  but  he  must  be  able 
lo  expound  them  and  demonstrate  their  suitability  to 
requirements. 

First  of  all,  then,  the  salesman  must  have  an  intimate 
knowledge  of  the  article  he  wishes  to  sell,  the  process 
by  which  it  is  manufactured,  or,  alternatively,  its  con- 
litruction  and  its  selling  points.  He  will  also  find  it 
advantageous  to  be  familiar  with  the  selling  points  of 
competitive  articles.  He  must  have  confidence  in  his 
goods,  in  the  business  he  represents,  and  in  himself. 
He  must  possess  unbounded  energy,  enthusiasm  and 
optimism,  courage,  tact,  and  perseverance.  He  muSt 
also  possess  the  sense  of  perception  and  judgment.  In 
appearance  he  must  be  neat  and  well-dressed.  Vulgarity 
in  dress  creates  a  bad  impression,  and  tiie  first  im- 
pression is  all  important.  It  is  invariably  fatal  for 
the  salesman  to  present  himself  in  ahy  but  a  favourable 
manner.  Tlien  he  must  be  Able  to  talk  convincingly  on 
specialised  subjects,  as  well  as  pleasingly  on  matters  in 
general.  These  are  the  essential  qualities  of  a  godd 
salesman. 

Broadly  speaking,  there  are  three  types  of  people  the 
salesman  will  encounter — the  stolid,  the  nervous,  and 
the  self-confident.  The  first  is  recognisable  by  a  certain 
deliberateness  in  appearance  and  manner.  He  talks 
little,  and  it  is  not  easy  to  gather  what  impressions 
are  being  made  upon  him.  Full  details  should  be  given 
him,  as  he  is  not  usually  capable  of  forming  intensive 
mind  pictures  of  the  article  under  discussion.  The 
second,  the  nervous  man,  is  the  antithesis  of  the  first. 
Usually  of  slight  physiqtle-, '  of  uncertain  and  abrupt 
manner,  he  invariably  forms  his- own  conclusions  before 
the  salesman  has  civen  inuch  information.  The'eoh- 
densing  of  facts  i."?  necessarv  with  this  type,  a  mere 
outline  of  the  article  being  all  he  requires.      Intuitively, 
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lip  will  visualise  the  details.  First  interest  him.  The 
third,  the  .self-confident  man,  comes  between  the  stolid 
and  the  nervous.  It  is  difficult  to  describe  him  accu- 
rately, as  his  type  varies  so  much  between  the  wide 
limits  of  the  stolid  and  the  nervous.  It  is  generally  safe 
to  be  prepared  for  this  type,  if  it  is  not  obvious  from 
the  first  that  he  belongs  to  one  of  the  extremes,  by  treat- 
ing him  to  facts  and  by  getting  to  business  at  the  start. 
From  his  subsequent  conversation  it  will  generally  be 
possible  to  learn  what  course  to  pursue — whether  to 
expand  or  condense  one's  information.  Very  often  the 
self-confidant  man  is  inclined  to  be  cynical.  The  sales- 
man should  not  overlook  this  fact,  but  he  must  not  be 
influenced  by  it,  and  he  should  remember  tliat  straight 
talking  and  a  clear  presentation  of  facts  appeal  move 
t->  this  type  than  any  tricks  of  sale.smanship. 

The  next  important  thing  the  salesman  must  under- 
stand is  the  manner  of  approach.  Experience  counts  for 
much  in  this,  as  no  two  cases  call  for  the  same  treatment 
and  no  two  human  natures  respond  alike  to  the  same 
suggestions.  In  all  cases  it  is  necessary  that  interest  be 
created  at  the  start,  for  interest  is  vital  to  the  satisfac- 
tory conclusion  of  any  sale.  When  an  inquiry  corned 
direct  from  a  prospective  buver,  interest  has  been 
created  by  advertisement  or  some  other  means.  Where 
no  inquiry  is  received  the  salesman  must  create  the 
interest.  For  example.  I  have  in  mind  the  case  of  an 
indifferent  salesman  who,  some  years  aero  now,  called 
upon  a  much-harassed  business  man  with  the  object  of 
selling^  him  a  typewriter,  but  so  befogged  him  with 
illustrations,  p.amphlets,  and  a  len<»thy  explanation  that 
the  sale  was  never  concluded.  Later,  an  enthusiastic 
and  enterprising:  salesman  called  on  the  same  business 
man  for  the  same  purpose.  While  enfratrinc:  his  atten- 
tion, the  salesman  set  up  a  typewriter  and  then  asked 
the  prospective  buyer  to  dictate  anv  matter  he  wished. 
He  complied,  and  watched  with  interest  the  salesman 
tvpe  out  the  message  as  it  wa.s  sriven.  Handinir  the  npat 
typewritten  sheet  to  the  gentleman,  the  salesman  said, 
"  That's  what  it  can  do.  and  the  speed  at  which  it  can 
do  it."  The  sale  was  effected.  This  is  an  example  of 
correct  approach,  the  creation  of  intere.st  and  thorough 
familiarity  with  the  article  offered. 

It  is  not  always  practicable,  however,  to  phioe  tlip 
article  before  the  prospective  customer.  The  salesman 
cannot  set  up  an  ena'i:ie  in  the  other  man's  office,  neither 
can  he  expect  him  to  ^o  and  see  an  entrlne  woi-king  at 
some  other  place.  He  must  find  other  means,  hv  the 
power  of  suirjrestion.  of  creating  interest,  and  this  is 
often  done  by  arousinc  curiosity  in  prospective  buvprs' 
minds  and  a  feeling  of  somethinf  to  be  desired  The 
salesman's   oponinsr    remark     should,     therefore,  be  one 


likely  to  command  the  person's  quick  attention.  Ag  aii 
illustration :  A  salesman  travelling  in  the  South  of 
England  came  across  a  flour  mill  driven  by  an  old 
wooden  water-wheel.  Sensing  the  possibility  for  the 
Kale  of  ail  oil  engine,  he  proceeded  up  stream  and 
measured  the  flow  of  water,  calculating  therefrom  the 
probable  horse-power  developed  by  the  wheel.  He  also 
made  a  few  inquirie.*  ;i,s  to  the  amount  of  business  done 
by  the  miller.  Finally,  obtaining  an  interview  with  the 
miller,  he  said,  "  I  would  like  to  put  you  in  the  way 
of  doubling  your  turnover  and  more  than  doubling  your 
profit."  And  he  compared  the  work  obtained  from  the 
water-wheel  with  the  work  the  miller  could  do  with 
an  oil  engine  and  a  slight  increase  in  plant.  The  miller 
was  interested,   and  subsequently  made  the  conversion. 

But  the  salesman  cannot  always  expect  success  from 
these  methods.  Sometimes  his  man  will  not  be  inter- 
ested. A  conservatively-minded  person  is  the  most  diffi- 
cult to  interest,  but  even  here  continued  perseverance 
and  tact  will  often  meet  with  success.  Here  is  an  actual 
instance:  The  sales  manager  of  a  large  electrical  under- 
taking had  tried  repeatedly  to  interest  the  very  conser- 
vatively-minded owner  of  a  steam-driven  engineering 
works  in  the  advantages  of  electric  power,  but  without 
success.  Time  after  time  he  called,  but  always  received 
the  same  answer :  the  engine  had  served  the  owner's 
father  and  woulil  serve  'liim,  and  no  argument  would 
convince  him  to  the  contrary.  One  day  when  the  sales- 
man called  he' found  the  works  shut  down.  The  steam 
plant  had  given  out.  Without  waiting  to  be  invited, 
he  examined  the  engine,  located  the  trouble,  rectified  it, 
and  got  the  engine  running  again,  much  to  the  aston- 
ishment of  the  ow'ner.  A  few  days  later  he  received 
an  invitation  to  call,  and  then  learnt  that  he  had  so 
impressed  the  owner  by  the  kindness  of  his  itssistance 
when  he  miglit  have  used  the  occasion  as  an  argument  in 
favour  of  electric  power  that  the  owner  intended  to 
install  electric  motors  right  away. 

Much  more  might  be  said  on  the  methods  and 
details  of  a  salesman's  equipment  and  campaign. 
but  such  things  are  largely  matters  of  experience  and 
occasion. 

However,  the  principle  is  this — and  the  buyer  must 
realise  this  fact:  The  modern  salesman  is  not  ^  tout, 
but  a  thoroughly  capable  and  live  member  of  the 
liusiness  community,  seeking,  by  his  efforts  and  special- 
ised knowledge,  to  introduce  the  mo.st  efficient  article  to 
the  buyer,  to  the  benefit  of  buyer  and  seller  alike.  That 
salesmanship  is  being  recognised  as  a  specialised  art 
is  proved  by  the  increasing  number  of  firms  which  have 
instituted  Iheir  own  organisations  for  the  training  of 
their  salesmen. 


THE    APPLICATION     OF    ELECTRICITY    TO    AGRICULTURE. 


By     R.     BORLASE     MATTHEWS.     M.I.E.E. 


In  connection  with  the  Engineering  Exhibition  that  was 
recently  held  at  CardifE  under  the  auspices  of  the  South  Wales 
Institute  of  Engineers,  a  conference  was  held  at  the  Institute, 
at  which  several  papers  were  read  and  discussed,  amongst 
them  being  one  on  the  above  subject,  in  the  course  of  which 
the  author  said,  inter  alia  :  — 

Undoubtedly  one  of  the  main  fa^^tors  essential  in  econo- 
mical fanning  is  the  reductiou  of  the  power  cost  (bo  it  ot 
man,  hore*',  or  other  agent)  to  the  lowest  possible  tigure.  It 
is  not  generally  realised  that  the  total  amount  of  power  em- 
ployed on  the  lariiis.  even  of  tin's  country,  far  outweighs  in 
.the  aggregate  that  recjuired  in  any  other  industry.    Nearly  'Jm 

^British  farms  are  now  making  some  use  of  electricity,  and  then 
practice  is  supported  by  many  thousands  of  farms  on  the  Con- 
iinent.  in  the  Colonies,  and  Aiuerica.       In  point,  of  fact  the 

Kpncouragement  of  tlie  use  of  electricity  is  one  of  the  avowed 
objects  of  the  agricultural  jxiliey  of  several  countries.  The 
British  farmer  is  in  a  very  sad  plight,  hence  it  is  necessary 

-ipr    the   engineer    to   come    to    his   assistance?,    ami    this    he 

Igan    only    do    by   a   careful   study   of    the    farmer'.s    require- 
nents. 
On  the  list  of  tho  pre.sent    applications    of    electricity    to 

Ifarming  the  items  aliendy  reach  the  respectable  total  of  16n, 


and  doubtless  there  are  a  considerable  number  more.  Even 
at  the  very  high  rate  of  lOd.  per  kWh  the  cost  of  producing 
a  given  effort  on  a  farm  is  cheapest  by  electrical  means; 
tractor  effort  costs  '2.3  times,  hor.se  effort  from  5  to  ti  times, 
and  man-power  at  least  17  times  as  much  to  perform  a  given 
task.  By  these  facts  it  is  not  intended  to  demonstrate  that 
the  horse  should  he  entirely  suiHMseded  on  a  farm,  as  there 
is  often  some  special  work  that  is  not  easily  carried  out  by 
machinery.  However,  on  the  electrically-equipped  farm  one 
horse  should  suflice  for  a  small  holding,  and  two  tor  those  of 
3U0  acres  or  over. 

Steam-gcuerated  electric  power  is  sqld  more  cheaply  at 
Newcastle  than  hydraulically-generated  power  at  Niagara. 
Owing  to  the  high  cost  of  water-power  development  the 
annual  interest  is  often  higher  than  that  of  a  steam  station, 
plua  the  cost  of  the  eual  It  consumes.  It  is  much  preferable 
to  obtain  power  from  a  public  supply,  but  the  average  farmer 
can  very  protitably  generate  his  own  electric  jK>wer.  . 

Coat  of  Eqiiippiim  a  Farm  —On  tho  basis  of  credit  for  seJi- 
ing  some  of  the  unsuitable  existing  plant  the  average  mixed 
300-acre  farm  could  be  electrically  equipiied  for  about  £iMX) 
and  a  600-acre  farm  for  about  fl.lOO.  A  small  farm  of  under 
IfiO  acres  without'  an  electric  plough  would  require  about  i'l 
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capital  per  acre.  To  modernise  aa  existing  equipment  is 
always  very  different  from  starting  out  with  an  entirely  new 
installation.  The  net  result  of  expending  this  new  capitaj 
would  mean  an  increased  annual  profit  of  about  f300  per 
annum  on  a  300-aere  farm;  on  a  farm  of  under  150  acres  a 
return  of  about  three-fourths  of  the  capital  invested  per 
annum,  and  on  a  600-acre  farm  a  return  of  about  i;650.  If 
weather  were  to  adversely  affect  neighbouring  farmers  these 
profits  might  easily  increase  by  50  per  cent.,  due  to  hay 
making,  corn-sheaf  drying,  ploughing.  &c.,  being  carried  on 
by  electrical  means  regardless  of  weather  conditions,  i.e.. 
what  would  otherw-ise  be  lo.«ses  are  turned  into  gains.  The 
above  figures  indicate  an  enormous  return  on  the  extra  capital 
expended,  and  in  a  bad  year  would  make  all  the  difference  to 
the  balance  sheet  of  the  farm.  Most  farms  are  so  badly 
engineered  that  in  many  <ases  a  new  farm  could  be  electri- 
cally equipi)ed  by  an  experienced  engineer  at  very  little  more 
than  the  cost  of  the  existing  equipments  on  other  farms;  and 
certainly  there  would  be  a  great  reduction  in  the  running 
and  labour  costs  of  the  electrically-equipped  farm. 

Energii  Consumption. — Continental  experience  shows  that 
the  annual  cons'jinption  of  electricity  in  farm  buildings  alone 
is  proportional  to  the  size  of  the  whole  farm,  and  averages 
10  kWh  ner  acre.  The  consumption  in  the  farm-house  would 
average  7  kWh  per  33-watt  lamp  per  annum,  or  an  average 
of  210  kWh.  To  this  must  be  added  800  kWh  for  heating, 
cooking,  and  domestic  nower.  If  the  faim  were  very  modern 
there  would  be.  in  addition,  a  consumption  of  .3.3  kWh  per 
acre  of  arable  land  for  ploughing,  plus  one-third  of  this  for 
cultivation,  electro-culture,  electric  silage,  harvesting,  &c., 
or  a  total  of  44  kWh  per  acre. 

Table  I. — Enf.rgv  Consumi'tion. 


Table  III  is  illustrative  of  typical  farm  electric  drives  and 
the  economies  that  are  effected  thereby  :  — 

Table  III. — Electric  Drives. 


a  uf  farm 
acre,s. 

Usual  farm 

hnildinjis. 

max.  demand.  )i 

Farm 
hiiildiriKs. 
It.     kWhperann. 

10 

KHllll  lii 

l<\Vh  per 

44 

1.50 

s 

1..500 

IkGQO 

m) 

5 

3.000 

13.'200 

600 

15 

fi.OOO 

•20,400 

With  addition  of 

larmhouRe  liffht- 

iuK.  cookine.  and 

^arm  onl>, 

part  heatint?. 

per  cent. 

per  cent. 

13 

24 

15 

25 

.31 

33 

40 

45 

Load  .Factor. — (.)n  an  intelligently  equipped  farm  a  load 
factor  of  .33  per  cent,  may  be  anticipated.  Table  II.  gives 
pome  idea  of  the  approximate  load  factors  of  .some  electrically 
equipped  farms.* 

Tabi.k   If.— L().41)  F.^ctors. 


Type  o(  farm 

Dairy     ' 

Mixed     

.\rable 

Poultry  

Since  the  size  of  faruis  varies  con.siderably,  it  is  useless  to 
assume  that,  if  a  600-acre  farm  has  a  demand  of  25  kW,  the 
generating  station  demand  will  be  25  kW  per  square  mile.  In 
any  event,  the  supply  undertaking  would  run  its  lines  along 
the  route  of  the  maximum  demand,  and  Continental  ex- 
perience shows  this  practice  to  be  advantageous  in  units  of 
.50  kW.  Further,  farms  cannot  be  considered  apart  from 
rural  industries  and  the  varied  demands  of  even  small  villages 
in  the  same  neighbourhood. 

Distribution. — This  is  not  so  troublesome  as  might  at  first 
be  anticipated,  since  each  stationary  ploughing  gear  has  to  be 
brought  into  only  one  corner  of  the  field  it  has  to  plough,  it 
is  merely  neces.sary  to  bring  the  distribution  lines  within 
reach  of  the  plough  flexible  electric  cable,  which  is  usually 
over  100  yards  in  length.  Permanent  lines  are  justifiable  if 
other  operations  than  ploughing  are  undertaken.  However, 
on  the  Continent,  to  economise  in  copper,  posts  and  insulators 
are  installed  permanently  and  the  copper  lines  are  moved 
about  as  required.  The  author  has  one  transmission  line  cross- 
ing his  farm,  and  has  planned  one  other  line  at  right  angles 
to  it.  He  hopes  that  thw  simple  arrangement  w-ill  he 
sufficient  for  all  the  fann  field  requirements.  The  author 
employs  a  bare-wire  overhead  ring  main  encircling  the  farm 
buildings,  and  taps  off  this  at  convenient  points,  with  in.su- 
lated  conductors  attached  to  the  line  by  a  special  fitting  of 
his  own  design. 

On  the  Continent  it  has  proved  most  useful  and  economical 
to  employ  electricity  on  small  holdincrs  of  a  few  acres.  Elec- 
tricity costs  so  ver>'  much  less  than  human  labour  that  it  is 
most  important  to  let  it  do  all  that  it  conveniently  can.  The 
capital  investment  is  low.  for  the  power  required  rarely  ex- 
oeds  two  or  three  horse-power  As  regards  the  use  of  electric 
power  in  the  farm  buildings,  the  methods  emplo.ved  are  more 
or  less  on  conventional  lines.  The  author's  experience  is  th;it 
direct  drives  (with  either  fixed  or  portable  motors)  are  most 
suitable. 

*  The  load  factor  of  wood-working  factories  is  5  per 
cent.,  and  that  of  engineering  works  6  per  cent.  Printing 
works  have  a  load  factor  of  fi  per  cent.,  while  cloth  factories 
have  a  load  factor  of  from  10  to  25  per  cent. 


Machine. 

Work  done 

per  hour. 

Speed  of 
machine  pulley. 

Size 

o( 

motor. 

Work  done 
perkWh: 

K.P.U. 

H.P. 

Cake-breaker 

13   cwt. 

140 

1 

1}  tons 

Chaffing        

3  tons 

300 

10 

05  ton 

Churn   (with    butter 

worker)     ... 

1 70  lb. 

30 

2 

11)6  U). 

Clipper  (.horse) 

1-2  horses 

1,30U 

i 

3-4  horses 

Cream  separator 

13.'>  gallons 

GoO 
Cbowl  «,U00) 

H 

260  gallong 

Eusila^e  cutter  (rve) 

.'rj  tons 

300 

10 

0-66  Ion 

Feed  grinder 

411  bushels 

1.800 

2,5 

8-3  bushelg 

Groonier       

(i-7  horses 

1.300 

1 

9  horses 

Harvester  and  liinder 

"i  acres 

360 

•u 

15  acres 

Milkiujr 

HO  cows 

42  pulsations, 

central  pump 

390  r.p.m. 

3 

52  COWS 

Oat  crusher  ... 

50  bushels 

500 

■2 

22  bushels 

Root  cutters 

(i  tons 

150 

2 

6  tons 

Thresher       

150  bushels 

1.200 

15 

7"7  bushels 

Ploughing. — Extensive  practical  wofk  in  Germany.  Sweden, 
Italy,  and  France  has  shown  conclusively  that  electric  plough- 
ing offers  all-round  advantages  over  any  other  method.  Much 
progress  has  recently  been  made  in  the  construction  of  electric 
ploughing  sets.  For  work  on  the  average  farm  the  single, 
rope,  double-drum  method  (similar  to  the  Howard  steam 
round-about  system),  appears  to  be  the  most  suitable. 

The  electric  system  differs  from  its  steam  predecessor  m 
that  the  haulage  gear  is  very  much  lighter  and  the  anchorages 
are  much  improved,  and  have  not  to  withstand  such  great 
strains.  The  .system  is  well  adapted  to  small  fields,  as  thr 
haulage  set  only  enters  one  corner  of  the  field.  (Very  large 
fields  would  be  ploughed  in  several  sections.)  Once  set  up  m 
a  field  two  comparatively  unskilled  men  only  are  required. 
The  effort  I'equired  to  plough  is  practically  directly  propor- 
tional to  the  total  area  of  the  furrow  slices  being  cut  at  a 
time.  Two  speeds  are  usually  provided,  namely,  3  ft.  peir 
.second  (2  m.p.h.),  and  5  ft.  per  second  (3.6  ni.p.h.).  While 
the  maximum  furrow  length  with  horse  ploughing  is  about 
•250  yards  (and  from  15  to  '20  pvv  cent,  nf  the  day  is  spent  in 
turning,  exclusive  of  resting),  the  electric  plough  will  travel 
any  distance  desired,  the  limit  being  set  only  by  the  difficulty 
in  signalling,  which  is  experienced  where  the  furrow  exceeds 
a  quarter  of  a  mile  in  length.  Turning  time  is  only  from  15 
to  ,30  seconds  per  furrow,  and  no  resting  periods  are  requirerl. 
Table  IV.  gives  actual  results  obtained  with  electric  ploughing 
equipment:  — 

Table  IV. — Electric  Ploughing. t 


Depth  of  fu 
6 

8-8.75 

10 

1-2-12.75 

12-14 

10.  plus  6 

siib.soiling. 


(Average  land  in  good  heart.) 

Acres  ploughed 

Oonsii  nptioM 

per  hour. 

kWh  per  acre 

2.5-3 

14 

1.8-2 

17 

1.8 

18 

1-1.25 

24 1 

1-1.25 

a3 

1.2.5-1.4 

36-40 

Table  V.— Cost  ok  Ploughing. 
net  effort    corresponding  to   15  h. p.  hours     per 
acre.) 

Cost  per  unit 
pence. 

48    ... 

23    ... 


Cost  per  acre  for 
equal  conditions. 
.^200 
.£100 
.£068 


(Assuming   !i 

Methods  of 
haulage. 
Hor.ses 
Oil-tractor 
Electric 

In  the  above  comparison  no  allowaace  has  been  made  for 
interest,  depreciation,  repairs,  &c..  for  the  plough  or  for  the 
ploughman's  wages;  management  and  overhead  expenses  are 
not  included.  With  the  improvements  which  will  undoubtedly 
lie  made  in  elex;tric  ploughing  sets  the  economy  of  using 
electricitv  will  eventually  be  much  greater  than  is  indicated 
in  Table  V. 

Electro-Culture. ^By  the  stimulating  eft'ect  of  the  influ- 
ence of  electricity  on  plants  a  definite  minimum  increase 
in  the  harvest  yield  can  be  obtained.  The  author  is  satisfied 
that  an  electrically-treated  crop  may  be  reckoned  upon  to 
prridiice  nt  least  10  per  cent,  more  grain  and  a  proportionate 
increase  in   straw. 

Uayynaking. — The  farmer  need  not,  in  future,  wait  for 
the  weather,   for  the  aid  nf  electricity  provides  an  artificial 

•For  knife  and  binding  mechanism. 

IFicures  for  "acres  ploughed  per  hour"  depend  on  the 
capacity  of  the  ploughing  set.  The  consumption  is  inde- 
pendent of  the  actual  time  taken   to  plough  an  acre. 

IThis  result  was  obtained  when  ploughing  3-year  lucerne  on 
Bun-baked  land. 
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Electrif  I'an-mude. 
B.    d. 
...     10    0 
...      Nil 
...      Nil 
..       3    0 
...     18    0 
.         1    3 


means  of  producing  hay  as  good  as,  if  not  better  than,  good 
natural  hay,  and  certainly  much  better  than  can  be  made 
under  normal  bad  condition.s.  To  obtain  projierly  cured  hay 
as  distinguished  from  merely  dried  grass  (since  the  latter 
has  no  fodder  value  for  animals)  temperature  control  must 
be  employed  which  allow.s  certiiin  bacteriological  and  chemical 
changes  to  take  place.  The  results  obtained  in  this  country 
should  go  far  to  revolutinuise  haymaking  and  save  the  farmer 
very  considerable  sums  of  money. 

Taulk   VI. — Haimakino. 
Sun-made. 
s.    d. 

Cutting 10    0     ... 

•Turning     (twice)  ...     G    0     ... 

.  'Raking    (once)  ...      3    0    ... 

Windrowing        3    0     ... 

Carting    and    stacking       18    0     ... 

Cost  of  electrical    power     Nil 

Interest  and  depreciation   of 
blowing  plant  costing 
^60 Nil      1    0 

Total   costs  per   acre     £2    0    0      il  13    3 

Harvesting. — The  author  has  proved  that  an  electric  motor 
driven  binder  (obtaining  its  power  from  a  dynamo  mounted 
on  the  tractor  that  haul*  the  whole  outfit)  will  cut  one-third 
more  acres  o!  corn  per  day.  Also  it  cuts  the  straw  closer 
to  the  ground — a  matter  of  considerable  importance  when 
the  straw  is  short  as  happened  in  .some  parts  of  the  country 
thia  year.  Actual  results  in  this  country  show  that  advan- 
tages are  actually  gained.  Immediately  after  cutting  the 
corn  can  be  stacked  and  dried,  in  a  similar  fashion  to  that 
described  above  for  hay. 

Elect ro-Silage. — The  method  of  conserving  green  fodder  m 
silos  for  the  winter  has  lately  come  into  extended  use.  It 
is  claimed  that  by  electrical  silage,  of  which  there  are  already 
nearly  100  examples  in  Germany,  fodder  is  better  preserved, 
as  objectional  bacterial  action  is  arrested  before  it  has  time 
to  do  any  damage.  The  power  required  is  up  to  10  kV.\  for 
a  silo  of  about  20  ft.  in  height  and  14  ft.  in  diameter ;  the 
time  required  is  from  24  to  48  hours  and  ten  tons  of  fodder 
require  between   130  and  200  kWh. 

Threshing. — In  order  to  reduce  the  power  and  also  the 
number  of  hands  required  it  is  now  found  advantageous  to 
carry  out  the  work  in  two  stages.  In  the  first  machine  the 
corn  is  threshed  and  cleaned  sufficiently  for  the  fanner's 
own  needs.  In  the  second  s^age  only  that  portion  of  the 
corn  (from  the  thresher)  that  is  intended  for  market  is  finally 
dressed,  cleaned  and  graded.  Either  machine  can  be  driven 
by  a  o-h.p.  eWtric  motor. 

Table  VI  gives  particulars  of  tests  carried  out  on  Dutch 
farms  with  threshinc  machinery  of  the  type  described  above. 
Similar  equipment  ha.";   been   in.'^talled   at   the  author's   farm. 

Tablf,  VI. — Cost  of  Powek  kor  Electric  Thrrshing. 

(Commercial  tests  with   electrically-equipped  machinery). 

Crop  Bushels        Time,  kWh  Cost  of  power 

min\ites.     consumed,  at  5d.   per  kWh. 
50  60  5.98  2s.  6d. 

50  60  5.24  2s.  2d. 

52  150  12.3  5s.  2d. 

98  140  ]1.0  4s.  7d. 


-Bai-leyt  50 

Oats  50 

Rvet  52 

Wheat  98 

Stacking 

straws         1,100  lb.        11.3  0.72  3id. 

When  a  trusser  is  used  for  binding  the  straw  the  pow-er 
consumption  is  increased  by  one-eighth  kWh  per  hour,  but 
three  or  four  workers  can  be  dispensed  with.  The  cost  of 
runnina  the  trusser  is  only  9d.  per  hour  with  energy  at  5d. 
per  kWh. "  In  contrast  with  the  above  power  cost  of  leas 
than  5d.  per  quarter,  a  prolonged  test  on  an  oil  tractor-driven 
thresher  at  a  farm  in  Kent  recently  gave  a  power  cost  (in- 
clusive of  interest  and  depreciation,  but  not  including  tractor 
driver's  w-ages  or  management  expenses)  of  28d.  per  quarter 
on  8.50  quarters. 

Conclusion.— ^n  this  paper  an  attempt  has  been  made  to 
collate,  in  a  brief  summary,  some  of  *he  more  important 
aspects  of  electro-farming.  It  has  dealt  with  the  practical 
present,  without  attempting  to  look  into  the  future.  Tho 
solution  is  mo.st  .satisfactory  to  the  business!-like  farmer,  for 
it  is  far  removed  from  beina  merely  a  rich  man's  hobby,  or 
the  idea  of  an  eccentric.  After  all  it  is  but  the  applicadion 
of  the  principles  of  other  industries  to  agriculture.  TTlie 
work  de.scribed  has  either  been  carried  out  on  commercial 
lines  at  the  author's  600-acre  farm,  or  else  has  come  to  his 


•These  operations  would  be  repeated  in  unfavourable 
seasons  and  the  co.st  would  consequently  be  greater.  The 
fan-made  hay  cost  is  independent  of  weather  conditions,  It 
must  not  be  forgotten  that  the  present  method  of  cutting 
;md  carting  can  be  simplified  and  changed  where  field  drying 
is  not  required.  This  will  reduce  the  cost  of  fan-made  hay 
still  further 

tThresher  equipjied  ^^ith  treble  cleansinc  apparatus. 

t6.300  lb.  of  straw. 

§The  straw  was  unloaded  from  cart  and  blown  on  tjop  of  a 
stack  S3  ft.  high. 


personal  notice  when  carrying  out  trials  on  other  farms  or 
insijecting  Continental  farms. 

DiSCLSSIOX. 

There  wa^i  a  large  attendance,  and  many  of  the  Welsh 
farmers  showed  a  keen  interest  in  the  lantern  slides  and 
kinematograph  pictures  illustrating  the  applications  of  elec- 
tricity to  farming.  Mr.  Richard  Stratton,  a  Monmouthshire 
farmer,  opened  the  discussion  by  saying  that  electricity  ap- 
peaj-ed  to  have  an  adaptability  which  few  of  them  realised. 
and  there  must  be  a  great  future  for  its  use  in  fanning.  A 
.y(iung  man,  before  he  started  farming,  should  undergo  train- 
ing for  a  year  or  two  in  agriculture,  and  even  in  electrical 
engineering.  He  under.stood  that  electricity  had  a  very 
important  effect  on  vegetation,  and  the  question  arose  whether 
it  should  nol  be  generally  applied  by  farmers. 

Wi^h  regard  to  the  hay-drying  system,  he  could  not  help 
thinking  that  those  who  advocated  the  use  of  electricitv  were 
right. 

Mr.  W.  W.  Hook  expre.s.sed  the  opinion  that  they  were 
on  the  eve  of  a  revolution  in  agricultural  development, 
through  the  utilisation  of  electricity,  and  he  went  on  to  ex- 
pl.iin  the  exi^eriinents  which  he  had  conducted  upon  farms 
\shih  he  had  cultivated.  He  had  found  his  knowledge  as 
a  mining  enaineer.  he  said,  of  real  use  t'l  him  in  carrying 
out  his  experiments  with  regard  to  haymaking  under  varying 
climatic  conditions. 

Mr.  Ii.i.Tvp  Thomas.  Cardiff,  had  come  to  the  conclusion 
that  electricity,  as  applied  to  fanning,  was  becoming  a  very 
nracticnl  question.  Farners  were  as  a  rule  verv  conserva- 
tive, and  it  took  a  lone  time  tn  cet  them  to  adopt  new  prin- 
•inles.  but  he  sincerely  hoped  that  the  agricultural  commu- 
nitv  would  adopt  the  use  of  electricity. 

The  Cfurman-  'Mr.  Pnvid  E.  Roberts)  enmmentpd  upon 
the  use  of  electricity  on  even  small  fnrms  and  Small  holdings, 
and  referred  to  the  ■"eat  development  which  hnd  been  ma/ie 
i'l  Can.Tdii  through  the  utilisation  of  electricitv  nn  farms. 
When  there  he  was  very  much  impressed  by  the  progress 
made    in   this  direction. 


ELeCTRICAL     POSSIBILITIES     IN     IRELAND. 


Lectuke  and  Discussion  at  I.E.E.  Centre. 
.^N  interesting  address  on  the  development  of  electrical  indus- 
tries in  Ireland  was  delivex'cd  at  Dublin  on  November  'Hth 
by  Prof.  W.  J.  Lyons,  Head  Master  of  the  City  Technical 
Institute,  under  the  auspices  of  the  Institution  of  Electrical 
Engineers,  Irish  Centre.  Mi-.  E.  C.  Handcock,  M.I.E.E., 
chairman  of  the  Centre,  presided. 

Prof.  Lyons  said,  inter  alia,  that  the  time  was  opportune 
for  the  consideration  of  the  important  developments  which 
the  utilisation  of  electricity  suggested,  aud  went  on  to  urge 
that  tn  Ireland  such  developments  were  likely  to  be  best 
effected  by  one  general  Irish  company,  sufficiently  capitalised 
by  Irish  capital,  working  on  satisfactory  bases,  as  required, 
with  other  countries.  There  had  been  a  transfer  of  import- 
ant powers  to  the  Free  State  Government,  and  in  this  con- 
nection he  dealt  in  some  detail  with  the  problems  as  to  hinit 
and  scope  of  manufacturing,  assembling,  repair  work,  possi- 
bilities in  the  matter  of  radio  telegraphy,  the  i>osition  of 
things  in  relation  to  patents  in  the  new  State,  and  the  respec- 
tive aspects  c)f  capital,  labour,  and  organisation.  .-V  recent 
comprehensive  Continental  tour  had  enabled  the  lecturer  to 
submit  valuable  analyses  for  the  information  of  the  Centre. 
It  was  most  desirable,  he  contended,  that  they  should  do  all 
they  could  to  promote  and  foster  electrical  industries  in  their 
midst  and.  to  that  end.  to  provide  gear  and  equipment. 

Alluding  to  a  direct  radio  telegraphic  .service,  he  remarked 
that  FVance.  Belgium,  and  other  countries  were  watching 
the  technical  and  commercial  aspect  of  the  question,  and 
they  should  do  tJie  .same  in  Ireland,  where  they  should  have 
a  direct  service  established  in  the  Post  Offii-e  system,  for.  he 
added,  tho  importance  of  a  temimal  in  Ireland  appeared  to 
be  more  clearly  realised  abroad  than  it  was  at  home.  There 
was  no  reason  why  they  should  not  be  able  in  that  country 
to  assemble  the  various  complex  and  component  parts.  He 
thought  the  question  of  .skilled  labour  should  not  l>e  empha- 
sised too  much.  T^ntil  recently,  when  anything  went  wrong 
with  electrical  gear,  they  had  to  .send  across  tlie  Channel  to 
have  it  made  ri,aht.  That  was  not  as  it  should  be.  There 
were  no  people  more  capable  than  the  Irish  of  acquiring;  and 
making  the  most  of  technical  instruction,  or  of  takinc  advant- 
age of  organi.sations  set  up  on  their  behalf  and  of  tho 
necessary  capital  invested.  He  did  not  consider  that  the 
Government  should  have  control,  and  did  not  favour 
monopoly,  but  the  Government  might  be  induced  in  very 
excentional  cases  to  favour  protective  tariffs,  and  in  this  way 
the  best  terms  might  he  made  with  other  countries. 

Discrssiox. 

Mn.    G.   M.    Harriss   agreed    with    the   livfurcr's   proixjsal, 

statin(7  that   from   »   small  start   thev    could    build   up   lar.ac 

industries.    Thev  were  all  aware  of  what  had  been  done  in- 
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Ireland  during  the  war,  when  they  had  to  fend  for  them- 
selves in  the  matter  of  repairs  and  in  other  respects. 

Mr.  Porte  observed  that  the  Irish  were  as  keen  and 
quick  as  any  other  ivople  in  picking  up  details  of  electrical 
affairs.  He  advocatoJ  small  undertakings,  which  should  be 
built  up  on  their  merits. 

Mb.  D.4RRELL  Figgis  said  it  might  be  that  they  would  have 
to  pay  more  for  materials  at  home,  but  they  would,  in  the 
long  run,  find  it  perhaps  cheaper  to  use  home  materials  than 
to  get  those  of  foreign  manufacture. 

Prof.  Cwrke  endorsed  views  expressed  as  to  the  value  of 
small  undertakings. 

Mr.  ,T.  .T.  Simingtos  said  he  had  often  felt  the  disadvant- 
age accruing  from  the  fact  that  almost  every  penny  spent  on 
electrification  works  was  leavinc  Dublin  and  leaving  Ireland. 
and  he  hoped  the  lecturer's  address  would  help  to  stimulate 
native  energy  and  enterprise. 


road,  but  had  concentrated  on  production  methods  and  so  was 
able  to  sell  at  a  very  low  figure  and  at  the  same  time  pay  high 
wages. 

Mr.  GiLLOTT  asked  whether  a  manufacturer  should  have  a 
higher  percentage  of  profit  when  he  sold  directly  than  when 
he  sold  through  a  retailer,  of  if  he  advertised  in  such  a  way 
tbat  the  public  were  induced  to  go  to  the  wholesaler  or  the 
retailer. 

Mr.  .\ttwood  said  that  a  manufacturer  always  allocated  s 
certain  proportion  to  advertising,  and  the  selling  price  took 
that  into  consideration.  It  followed,  therefore,  that  if  the 
-sales  were  direct  to  the  public  and  the  manufacturer  charged 
the  same  price  as  the  retailer,  then  the  manufacturer  would 
set  a  higher  rate  of  profit  but  the  public  would  pay  the  same. 
On  the  other  hand,  the  fact  that  the  manufacturer  advertised 
largely,  enabled  the  retailer  to  sell  more  of  the  article  than  h« 
otherwise   would  do. 


SALESMANSHIP     IN     THE     ELECTRICAL 
INDUSTRY. 


THE    ELECTRICAL  TRADES    BENEVOLENT 
INSTITUTION, 


Mr  Wall.we  Attwood,  the  expert  trainer  of  salesmen,  de- 
livered the  second  of  his  series  of  three  lectures  on  ' '  Theory 
and  Practice  of  Salesmanship  in  Relation  to  the  Electrical 
Industry,"  under  the  auspices  of  the  Electrical  Development 
Association,  on  December  1st.  In  the  absence  of  Mr.  Hugo 
Hirst,  Mr.  L.  L.  Robinson,  of  Hackney,  presided. 

Mr.  .\ttwood  fii'st  dealt  with  the  question  of  what  was  meant 
by  the  term  "  value  "  in  selling.  He  said  that  in  every  in- 
stance, value  lay  in  the  service,  satisfaction  and  pleasure  an 
article  gave  the  buyer,  rather  than  in  its  intrinsic  worth. 
In  general,  the  value  of  an  article  was  the  degree  in  which 
it  could  supply  the  needs  of  the  customer  or  contribute  to  his 
personal  satisfaction  and  pleasure.  In  all  cases,  the  value 
of  an  article  could  be. greatly  enhanced  by  the  way  it  was  pre- 
sented and  the  personal  service  surrounding  it.  Sometimes 
value  was  expressed  as  the  price  the  commodity  woiild  bring 
in  the  open  market;  in  other  words,  "  supply  and  demand." 
The  difficulty,  therefore,  was  to  measure  value,  and  there  was 
no  one  standard  method  of  doing  it.  By  the  aid  of  charts, 
the  lecturer  explained  intrinsic  value,  distribution  value,  and 
usage  value,  passing  on  to  production  charges,  distrijjution 
charges  and  sale  charges,  and  demonstrated  how  these  all 
contributed  to  a  true  approximation  of  value  and  selling  price. 
At  the  same  time,  he  emphasised  the  point  that  there  was  a 
big  difference  between  value  and  price,  and  repeated  what  he 
said  in  his  first  lecture  that  the  good  salesman  would  put 
price  on  one  side  and  deal  in  his  commodity  on  the  basis  of 
the  service  the  article  would  render  the  purchaser. 

Comparing  the  relative  values  of  a  large  diamond,  a  bottle 
of  medicine  and  an  electric  radiator,  he  pointed  out  that  the 
diamond  would  always  retain  the  value  denoted  by  the  price, 
and  the  value  lay  almost  entirely  in  its  intrinsic  worth.  In  the 
case  of  the  bottle  of  medicine,  the  intrinsic  value  was  negli- 
gible compared  with  the  service.  On  the  other  hand,  in  the 
case  of  the  radiator,  this  had  an  intrinsic  worth  and  an  added 
value  by  reason  of  the  use  to  which  it  could  be  put.  Hence 
the  radiator  was  justified  both  by  its  intrinsic  value  and  by 
its  use  or  service. 

Another  point  emphasised  was  that  the  salesman  was  the 
last  link  in  the  chain  between  the  manufacturer  and  the 
customer,  and  he  repeated  the  maxim  that  "  Sales  alway*; 
precede  profits."  In  order  that  the  salesman  should  be  as 
efficient  as  possible,  a  general  plan  was  outlined  deahng  w'lth 
the  analysis  of  the  product;  this  would  be  modified,  more  or 
less,  according  to  the  particular  product,  and  after  the  ana- 
lysis had  been  assimilated  by  the  salesman,  it  was  recom- 
mended that  he  and  his  firm  should  undertake  an  analysis  of 
the  range  of  possible  purchasers.  It  was  remarkable,  said  the 
le<turer.  to  find  the  large  number  of  firms  that  adopted  "  hit 
or  mi=s  "  methods  in  assessing  the  complete  field  of  demand 
which  existed  for  their  products.  He  believed  that  it  was 
safe  to  assert  that  the  full  po.-^sibilities  for  any  produ<>t  h;ui 
never  be..n  fully  exploited.  Even  where  there  was  a  near  ap- 
proach to  this  ideal,  the  gradual  march  of  time,  cycles  of 
trade,  altered  circumstances,  and  the  evolution  of  the  habits 
of  the  consuming  public,  continuallv  presented  new  opportu- 
nities to  the  sales  manager  who  used  correct  methods  of 
analvsis  for  enabling  him  to  keep  his  finger  on  the  pulse 
of  the  buyinff  public.  An  "  Analvsis  of  the  Market  "  was 
then  shown  in  chart  form. 

The  next  branch  of  the  lecture  dealt  with  getting  more 
business  and  indicated  the  various  more  or  less  well-known 
methods,  such  as  direct  apnro.-irh  and  impersonal  approach 
through  the  medium  of  publicitv,  window  di.splay,  and  the 
post.  The  lecture  esve  much  good  advice  to  the  young  man 
just  commencing  training  as  a  salesman. 

There  was  not  much  discussion.  One  point  made  bv  th-> 
lecturer  both  in  the  first  and  the  present  lecture  was"  that 
the  price  should  not  be  cut  hut  tb.it  s.nles  should  hf  on  oualitv 
and  service.  Arnnpo,  of  thi^  Mr.  Rrr.r.y  asked  how  it  was 
that  Mr.  Henry  Ford  was  able  to  cut  his  price  and  yet  sell 
Mr.  Attwood  replied  that  Mr.  ford  did  not  cot  prices  on  the 


Annlal  Festival  ]Dif(Nli!li 
On  Wednesday  la.st  week  the  Festival  Dinner  of  the  Electrical 
Trades  Benevolent  Institution  was  hfeld  at  the  Trocadero 
Rfestaurant.  The  President  of  the  Festival  was  Sir  James 
Kemnal.  the  vice-presidents  being  Mr.  J.  S.  Highfield  and 
Mr.  E.  S.  Barralet,  and  there  were  some  120  guests,  including 
Sir  George  and  Lady  Sutton,  Sir  Wm.  Noble,  Mr.  Dan© 
Sinclair,  and  many  other  well-known  supporters  of  the  Insti- 
tution. 

After  the  loyal  toasts  the  president  said  the  present  «a6  a 
bad  time  to  appeal  fol'  subscriptions,  but  most  of  them  could 
give  something.  The  electrical  industry  had  grown  enor- 
mously since  the  days  when  he  worked  on  the  first  installa- 
tion of  electric  lighting  on  Holborn  Viaduct :  then  there  were 
few  electrical  men — now  there  were  as  many  thousands.  The 
subscriptions  already  received  in  connection  with  the  Festival 
amounted  to  £725  i6s.  9d.;  the  fund,  without  this  addition, 
stood  at  £18,780.  and  they  wanted  to  make  it  £20,000.  The 
benefits  were  chiefly  extended  to  those  who  fell  on  evil  days 
and  were  not  provided  for  in  other  ways;  pensions  couM 
only  be  given  out  of  the  interest  on  the  main  fund,  which, 
therefore,  should  be  much  larger. 

Mr.  Highfield,  supporting  the  appeal,  said  that  they  must 
endeavour  to  make  the  Institution  a  really  strong  body;  its 
success  depended  mainly  on  gaining  new  contributors — other- 
wise it  would  remain  merely  a  "  fund."  It  was  conducted 
in  harmony  with  the  Benevolent  Fund  of  the  Institution  of 
Electrical  Engineers,  and  there  was  no  overlapping.  He 
heartily  supported  all  that  the  President  had  sai(t,  and  hoped 
that  the  funds — and  particularly  the  membership — would  con- 
tinue to  grow. 

Mr.  B.\rralet  also  supporting  the  apjieal,  made  a  humorous 
speech,  touching  upon  many  topics,  and  urged  his  hearers 
not  to  wait  till  they  were  old  before  they  were  benevolent; 
now  was  the  time — there  was  always  a  proportion  that  one 
could  spare. 

The  President  then  proposed  the  toast  of  "  The  Electrical 
Trades  Benevolent  Institution,"  which  was  duly  honoured. 
The  collection  at  the  tables  realised  £101  lis.  6d.,  making, 
with  the  sums  previously  received,  a   total  of  £827  .Ss.  3d, 

Mr.  J.  Y.  Fletcher  proposed  the  health  of  the  chairman, 
thanking  him  for  his  help  in  the  threefold  capacity  of  presi- 
dent, donor,  and  employer  of  labour — the  last  being  one  of 
the  best  ways  of  helping  the  respectable  poor  of  the  electrical 
industry,  who  were  particularly  reluctant  to  come  forward 
with  appeals  for  assistance.  The  committee  was  anxious  not 
to  reject  any  application,  and  none  had  been  refused  during 
the  past  year.  The  fund  had  now  arrived  practically  at 
£20.000.  hut  thev  must  not  stop  at  that  sum.  which  was  not 
sufficient  to  provide  for  pensions — the  primarv  object  of  the 
fund;  it  should  be  more  like  £.30,000.  Theie  was  atipla 
money  in  the  industry  to  increase  the  fund  by  four  or  five 
thousand  pounds  a  year. 

Sir  James  Kem.val  briefly  acknowledged  the  toast,  and  en- 
dorsing Mr.  Fletcher's  remarks,  .said  the  industrv  was  able  to 
find  £50,000,  but  the  fund  .still  fell  .short  of  £20,000. 

During  the  evening  a  programme  of  music  and  song  was 
performed  by  Mr.  Barrington  Hooper,  Mr.  Sterndale  Bennett, 
and   Mr.   Bernard   Flanders. 


Eagle  Causes  Failure  of  Power.— The  Daily  Mail,  in  a 
recent  note,  adds  another  to  the  list  of  birds  and  beasts  who 
have  become  entangled  in  electricity  supply  systems  with 
adverse  results  both  to  the  systems  and  themselves.  Grenoble 
(Isfere)  was  plunged  into  darkness  for  several  hours  on  Novem- 
ber 2l8t  by  the  descent  of  an  eacle  upon  the  overhead  supply 
mains,  and  it  was  found  impossible  to  restore  the  supply  until 
the  bird's  body  had  been  completely  burnt. 


Vol.91.  No. 2,350, dfxembee 8. 1922.]    THE    ELECTRICAL    REVIEW. 


863 


LEGAL. 

H.M.     Postmasteu-General     v.     Wjlliam     Hknkv     Peahci;, 

Ernest  Pearce,  and  William  Kouert  Moon. 
An  application  in  respect  ol  tfk'phone  cables'  was  brouijht 
before  the  Kailway  and  Canal  Canimissionors'  Court  on 
November  29th,  by  the  I'osUiiastL'r-Ceneral  against  the  three 
defendants.  Xho  PostmasUi  C.lenoral  asked  for  an  orilor, 
equivalent  to  a  consent  by  the  landlord,  to  retain,  in  Mors- 
Jand  Mansions,  Maida  \aU',  telephone  wires  which  ran 
through  the  storerooms  of  the  Hats,  which  the  landlord  had 
given  the  Postmasttir-Generai  notice  to  remove. 

Coun.sel  for  the  Postmaster-General  said  he  made  his  appli- 
cation under  Section  1  of  the  lelegraph  Con.striR'tion  .\ct, 
li)l(j,  a  section  the  Court  lately  considered  m  iho  important 
case  of  the  Postmaster-General  v.  Brooks.  Thirt-een  of  iU'l 
tenants  had  used  the  telephone;  others  objected  to  the  visits 
of  workpeople  to  the  wires,  which  were  in  all  the  store- 
rooms. Some  of  them  appeared  to  store  china  there  and 
others  coal,  and  the  coalmen  with  their  bags  dragged  the  wires 
adrift.  The  wires  were  laid  with  the  consent  of  the  owners, 
and  it  vv-as  said  that  one  of  tlie  Mr.  Pearces  indicated  where 
he  preferred  they  should  go.  The  Postmaster-General  had 
been  before  Mr.  Lester  (the  Stii>endiary  Magistrate),  but  the 
magistrate,  after  the  recent  judgment,  sent  him  here.  Mr. 
Pearce  suggested  that  the  cables  should  be  led  down  tha 
street,  and  not  through  the  cellars,  and  connections  taken 
off  at  house  doors  as  they  were  needed;  but  that  would  be 
expensive  to  the  public. 

Mr.  Dollar,  for  the  defence,  explained  that  the  cable 
passed  through  25  storerooms,  the  majority  occupied  by  non- 
subscribers,  and  junction  boxes  were  in  some  of  these  store- 
rooms. 

Mr.  Jdsticp:  Lush  said  it  was  understood  that  the  defend- 
ant had  the  right  to  give  three  months'  notice  to  remove  the 
wires.  Only  a  small  number  of  the  tenants  in  his  tiats  had 
the  telephone,  and  the  other  tenants  complained  of  the 
inconvenience  of  workmen  going  into  their  storerooms  to 
repair  the  wires.  The  Court  was  satisfied  that  there  was  a 
serious  nuisance  created  with  regard  to  those  particular 
tenants,  who  had  a  perfectly  just  cause  of  complaint.  Mr. 
Pearoe,  in  1913,  called  on  the  Postmaster-General  to  remove 
the  wires,  withdrew  his  request,  and  on  the  renewal 
of  complaints  again  gave  notice.  The  Postmaster-General 
asked  the  Court  for  an  order,  which  amounted  to  a  request, 
that  these  wires  should  be  continued  through  the  flats.  It 
seemed  to  his  Lordship  that  the  only  possible  condition  on 
which  such  an  application  could  be  granted  would  be  that  it 
was  shown  to  be  necessary  in  the  pubhc  interest,  as  in  the 
case  of  the  Postmaster-General's  de.siring  to  carry  his  wires 
over  privately-occupied  land.  It  seemed  to  his  Lordship  that 
the  Postmaster-General  here  only  desired  to  utilise  the 
property  of  those  residents  because  it  would  be  more  easy 
and  convenient  to  him,  and  that  was  very  far  removed  from 
■  cases  in  which  the  public  interest  was  concerned.  What  it 
really  amounted  to  was  that  the  Postmaster-General  was 
seeking  to  carry  on  this  business  of  laying  telephone  wu'es 
on  more  advantageous  terms  than  in  the  ordinary  cour.se, 
and  at  the  expense  of  the  private  owner.  In  his  Lordship's 
opinion  the  private  owner  had  a  right  to  be  protected,  and 
it  seemed  to  him  that  the  continuance  of  these  grievances 
of  the  tenant  must  tend  to  react  against  the  interest  of  the 
owner  of  the  property.  On  all  these  grounds  the  application 
must  be  dismissed,   with  costs. 


Electricity  Charges  Disputed. 
On  November  29th,  at  the  Chichester  County  Court,  the 
Bognor  Ga«  Company  sued  Charles  Knowles,  Furnishers,  Ltd., 
to  recover  £2  7s.  7d."for  electricity  supplied.  Mr.  Jackson,  for 
plaintiffs,  said  that  the  defendants  had  several  separate  pre- 
mises in  Bognor,  and  an  agreement  for  the  supply  of  electri- 
.■•tv  was  entered  into  in  each  case.  Charges  were  based  on  a 
■sliding  scale,  there  being  a  fixed  charge  for  the  first  50  kWh 
;ind  gradually  falling  charges  for  larger  quantities.  The  defen- 
dants maintained  that  they  were  entitled  to  be  considered  as 
one  consumer,  to  be  charged  for  their  electricity  as  a  whole. 
To  this  the  plaintiffs  would  not  agree,  stating  that  each  set  of 
premises  would  be  considered  separately,  and  charges  were 
in.ide  accordingly. 

His  Honour  Judge  Cann  decided  in  plaintiffs'  favour,  award- 
ing them  costs  on  Scale  B. 


Electric   Pumping  in    South  Africa.— The  barrage  on  the 

Vaal  River  in  South  Africa^which  ranks  as  one  of  the  worhl  s 
u'l-eat  engineering  .schemes  of  its  kind,  and  was  begun  in 
October,  lOiri— is  now  to  all  intents  and  purpo.ses  completed. 
It  will  enable  Johannesburg  to  have  a  large  and  pure  wat-r 
.=-upplv.  The  river  pumping  station  is  practically  coinpleted. 
The  plant  consists  of  electrically-driven  vertical-spindle  cen- 
trifugal pumps,  the  motor  itself  being  installed  9  ft.  abov.v 
the  highest  known  flood  level.  The  pumps  are  ea<'h  capabl.' 
of  raising  6,000,000  gallons  per  dnv  against  a  head  of  about 
80  ft.— Daily  MaiJ. 


CORRESPONDENCE. 

Lettera  received  hy  u«  after  5  p.m.  on  Tuesday  cannot  opp«»r 
until  the  following  week.  Correspondentt  thould  jorward 
thciT  communications  at  the  eaHicBt  pot$ible  moment.  So 
letter  can  be  publithed  unle$§  we  have  the  writir'e  name  and 
addreii  in  <rur  poiietiion. 

Sliift  Engineers'  Salaries. 

High  and  low  in  the  electrical  profession  look  upon  tlie 
Vaaa  riucM.  Review  oh  the  foreino.sC  journal  in  all  electrical 
matters,  even  to  seeing  justice  done  to  a  vital  organ  of  the 
electricity  supply  industry — "  shift  engineer;-,  so  please  Mr. 
"  P.  G.  11."  cancel  out  your  eye-wa.sh,  the  poor  substitute  of 
sending  to  the  E.P.E.A.  journal,  even  it  we  could  at  last  get 
publication. 

1  can  assure  the  above  gentleman  that  there  is  an  abundant 
amount  of  dissatisfaction  among  the  shift  engineers  upon  the 
schedule  and  conditions  a.s  presented  by  the  E.P.E..\.,  and 
they  would  like  the  following  questions  answered,  through 
your  columns,   by  some  reliable  E.P.E.A.  official  : — 

Had  shift  engineers  representation   on  the   N.E.C.  in  pre- 
schedule  days? 
If  any,  what  proportion? 

Why  a  gross  injustice  of  difference  in  salaries  between  the 
chief  and  works  super  in  pre-schedule  days  should  be  trans- 
ferred to  between  Grade  3  and  Grade  8  at  present?  Why 
the  word  highest  should  be  affixed  to  Grade  8  only?  Why  a 
lower  maximum  salary  for  Grade  8  was  decided  upon  than 
was  being  paid  in  some  municipal  and  company  undertakings 
at  the  time? 

Are  tliey  aware  that  even  less  hours  were  being  worked  by 
some  shift  engineers  than  was  fixed  by  schedule?  Why 
should  Grade  8  be  taken  as  a  fixed  and  tied  basis?  Why  was 
not  a  fair  and  just  relative  difference  made  all  the  way 
through  the  staff  in  grading? 

Why  should  large,  medium,  and  small  undertaHngs  be 
governed  by  a  schedule  so  obviously  drawn  out  to  suit  the 
few  extra-large  undertakings? 

Why  should  hona-fide  electrical,  steam,  and  mechanically- 
trained  men  be  expected  to  jump  more  grades  as  the  next 
step  in  promotion  than  the  purely  electrically-trained  man^ 

I  feel  sure.  Mr.  Editor,  that  an  answer  to  the  above  will 
undoubtedly  tend  to  educate  the  shift   men    in    the    manner 
their  case  was  handled  by  those  they  at  one  time  trusted. 
One  Out  For  Information. 
December  Srd,  1922. 

/Vlthough  reluctant  to  take  up  any  part  of  your  valuable 
space  in  further  discussion  of  a  subject  which  by  now  must 
be  in  process  of  becoming  tiresome,  perhaps  you  will  allow 
me  to  make  a  few  observations. 

In  the  first  place,  exactly  what  definite  benefit  do  yiour 
correspondents  expect  to  gain  by  persistently  grousing  in 
vour  long-suffering  columns?  Were  there  even  a  suggestion 
of  constructiveness  in  any  of  the  letters  published  to  date. 
some  good  might  conceivably  result,  but  this  ingredient  has 
been  conspicuously  ab.sent  and  analysis  has  so  far  revealed 
one  hundred  per  "cent,  of  hot  air.  Po.<»ibly  the  gentlemen 
who  are  thus  laying  bare  the  travail  of  their  souls  have  in 
mind  some  such  "adage  as:  "Constant  dropping  wears  away 
stones,"  or  its  companion  :  "  Little  strokes  fell_  great  _oaks. 
They  will  probably  find,  however,  that  the  "  wear  "  will 
most  affect  the  pa'tience  of  the  Editors  of  the  Electrical 
Review,  who  will  themselves  eventually  deliver,  not  a 
"little"  but  a  sufficiently  heavy  stroke  in  the  shape  of: 
"  This  correspondence  is  now  closed."  . 

That  shift  engineers  have  a  legitimate  grievance  in  their 
grading  under  the  E.P.E.A.  Schedule  is  true  enough,  but 
the  method  whereby  some  of  them  are  attempting  to  remedy 
the  situation  is  predestined  to  futility.  I^et  them  apply 
pressure  in  the  quarter  where  it  can  alone  he  effective,  that 
is,  in  the  councils  of  the  E.P.E.A.  Ut  them  make  their 
voice  heard  at  their  general  meeting.s.  and,  if  they  wi.sh 
for  greater  emphasis,  to  invoke  the  aid  of  the  Fourth  Estate. 
in  the  correspondence  columns  of  the  Electricai  Power  Eii- 
ijineer,  wliioh  are  at  their  service. 

The  washing  of  dirty  linen  is  really  a  domestic  matter,  and 
:\s  a  shift  engineer  and  a  fellow -biember  of  the  Association. 
1  would  urge  those  of  mv  colleiigues  who  feel  aggrieved  to 
refrain  from  this  ineffective  public  parade  of  their  disabili- 
ties. It  can  do  no  jiossible  good ;  it  may.  by  acting  aa  an 
irritant  and  in  other  respects  also,  prejudice  the  very  cause 
thev  have  at  hearti. 

W.  H.  S. 

December  3rd,  1022. 


The   "  Standard  "    Brush-holder. 

The  letter  from  Messrs.  Bates  and  Windibank.  nub!i.*hed  in 
your  issue  of  November  3r<l,  1922.  calls  f.ir  some  <omincnt  on 
our  part,  particularlv  in  view  of  the  further  letter  from 
Messrs.  Fliithor  .t  Co.,  Ltd..  public-bed  in  vour  l;i<t  is-^.-e.      _ 

We  are  surprised  that  a  finn  of  Me.ssi-s.  Pates  >^-  \\  mdibank  s 
experience  can  fail  to  notice  the  inn-xirtant  differences  between 
Messrs.  Flathor  X-  Co  's  brush  gear  and  our  own.    It  is  true 
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that  the  brush  gears  are  similar  ia  the  method  of  fixing  tlie 
brush  spindles  in  the  slots  of  the  rocker  and  in  using  packmg 
pieces  to  compensate  lor  commutator  ^\ear,  but  this  method 
has  been  used  by  one  of  the  members  of  the  Standard  Carbon 
Brush  Holder  Co..  Ltd..  for  nearly  '20  years. 

With  regard  to  the  numerous  ottier  special  features  of  the 
"  Standard  "   lurbon   brush    holder,   there   is  no  resemblance 
between  the  r-o  types  of  brush  gear. 
These  special  points  are  :  — 

(ll  The  shape  of  the  brush  holder  and  of  the  supporting 
carrier  is  such  that  the  position  of  the  brush  holder 
IS  absolutely  definite  in  lelation  to  the  commutator. 
In  tlie  '''  Flather  "  arrangement  the  brush  holder  is 
clamped  to  a  circular  spindle,  and  therefore  capable 
of  circumferential  movement  round  the  .spindle. 
iJ)  The  ■'  Standard  "  brush  holders  are  pulled  up  against 
an  accurate  (ace  on  the  carrier,  which  definitely 
ensures  the  ahgnment  of  the  holders  and  brushes. 
This  feature  is  not  shared  by  the  "  Flather  "  holder, 
with  which  aligtunent  is  a  matter  of  hand  adjust- 
ment. 

(3)  The  ■■  Standard  "  brush  holder    is   so    formed    as    to 

encase  the  clock  spring,  which  is  thus  fully  pro 
tected  against  "  iJash  over."  This  arrangement  has 
been  standard  for  over  fifteen  years  with  several  of 
the  firms  who  have  now  adopted  the  "  Standard  ' 
brush  holder,  but  the  "Flather"  holder  has  nut 
this  feature. 

(4)  The  method  of  adjusting  the  clock  spring   tension   is 

quite  different  in  the  two  holders.    It  is  impossible 
to  ensure    uniform     tension    when    adjustment    is 
effected  by  turning  a  screw,  as  is  the  ca.«e  with  the 
"Flather"  holder.     With   the    "Standard"    brush 
holder  the  adjustment  is  effected    by    means    of  a 
short  lever,  which  is  very  acce.ssible.  easily  operated 
with  the  fingers  of  one  hand,  and  so  arranged  as  to 
•    ensure  uniformity  of  tension. 
(-5)  Each  "  Standard  "    brnsh   holder   can  be   moved   and 
replaced   as  a   single   unit    without    disturbing  the 
adjoining  brush  holders  and,  due  to  the  method  of 
attachment,   can  only   be   replaced   in   the   identical 
position  from  which  it  was  removed.  The  "Flather" 
brush  holder  in  general  cannot  be   moved   without 
distuibing    the  adjacent    holders,    while    in  certain 
cases  it  is  even  neces.«;iry  to  remove  the  supporting 
spindle  al.so. 
(I'l)  The      method      of      assembly     which      enables      the 
"  Standard  "  holder  to  be  ijuickly  .separated  into  its 
lomponent  parts,  also  permits  the  fitting  of  a  new 
part,  such  as  a  spring,  in  an  exceedingly  .short  time. 
The    "  Flather  "    gear    is     different    in    this    respect 
also. 
We  do  not   wish    to  imply    that  Messrs.     Flather's   brush 
gear  is  badly  designed.    There  are  very  many  makers  of  elec- 
trical machines  who  have  designed  satisfactory  brush   gear, 
and   we  ilo  not  consider  Messrs.  Flather's  design  to  be  any 
letter  or  any  worse  than  a  dozen  other  accepted  types.    The 
claim  we  make  for  the  "  Standard  "  bnish    gear    is    that    it 
combines  all  the  best  points  of  existing  designs,  together  with 
several  quite  distinctive  features  of  ib?  own.     We  have  en- 
deavoured to  produce  a  brush  holder  "  better  than  the  best," 
and  We  feel  that  this  object  has  been  achieved. 

.\part  from  the  general  features  of  design,  which  are  com- 
mon property,  it  is  clear  that  improvements  can  only  be  the 
result  of  experience,  and  more  experience  has  been  available 
in  this  connection  than  has  ever  before  Uvn  brf)ught  to  bear 
upon  the  problem  of  brush  gear.  The  fact  that  manufac- 
turers with  such  experience  and  with  existing  designs  of 
bru.sh  holders  at  least  as  satisfactory  as  any  other  on  the' 
market,  have  decided  to  substitute  the  new  "  Standard  " 
brush  holder  for  their  previous  designs — after  many  .severe 
trial.s — is,  we  think,  fairly  conclusive  evidence  that  the  result 
of  this  collaboration  is  a  brush  holder  .superior  to  any  other 
on  the  market. 

The  Standard  Carbon  Brush  Holder  Co.,  Ltd. 
I^ndon. 


listimating  for  Internal  Wiring  Contracts. 

Ill  your  i.'^-ue  nl  the  1st  instant.  Messrs.  Ijowdon  Bros, 
and  Co.,  and   Mr.   Basil  .\.  Pilkington  take  exception  to  my 

•  riticisni  of  the  "  price  (kt  point  "  method  of  estimating  for 
internal   wiring  cintrncts. 

Messrs.  Ixjwdon  Bros,  confine  their  remarks  to  a  state- 
ment that  for  the  lust  'M)  years  they  have  made  use  of  this 
method  in  all  tbf  cnntr.icts  carried  nut  by  them;  but  such  a 
statement  is  inaccurate,  liecause  their  two  contracts  for  the 
internal  wiring  of  Kedford  Cavalry  and  Tnlantry  Barni  !•«. 
Kdinbiirfh.  carried  out  under  my  snpervisii  n.  were  neilhcr 
scheduled   nor  measured  up  at  the  "  price  per  point  "   rate. 

Mr.  Pilkington  in  a  wenk  :ittemnt  to  defend  an  indefen- 
sible system  complains  thit  T  used  an  extreme  case  as  an 
illustration,   but  .-urelv  he   will  agree  that  the  strength  of  a 

•  liuin  Jie.«  in  its  weakest  Imk  !  Mr.  Pilkington "s  attempted 
analopv  of  "  rate  per  point  "  to  'ost  of  rnrc"!  post  is  deplor- 
able;   if    only    lie  could    per'iude     the    P.M.G.     to  adopt    a 


"  rate   i)er   puL-kage  "    irivspective   of   magnitude   and   weight 
the  analogy  would  be  perfect. 

Mr.  IMlkington,  rolcrring  to  "  The  Scottish  Mode  for  the 
Measurement  of  Electrical  Work,"  says,  "  the  code  w-as  de- 
signed to  be  applied  for  work  of  any  voltage  " ;  will  he  now 
say  why  it  w3s  necessary  to  obscure  the  issue  by  bringing  in 
the  question  of  voltage?  In  what  way  does  a  varying  voltage 
affect  the   measurement   of   definite  lengths  of   wire',' 

In  the  preliminary  rules  of  the  Scottish  Mode  it  is  laid 
down  that  the  "  Schedules  of  Quantities  shall  fully,  com- 
pletely, and  accurately  represent  the  work  to  be  contracted 
for  ";  can  it  possibly  be  contended  that  a  "rate  per  point  ' 
falls   within  that   rule'? 

.\part  from  certain  anomahes.  the  Scottish  Mode  for  the 
Measurement  of  Electrical  Work,  with  Specific  Eules  Nos. 
■2  and  3  deleted,  would  be  excellent  and  found  capable  of 
dealing  with  all   internal   wiring  contracts  for  all   voltages. 

It   would  be   interesting   to  know   why    "  hghting    points 
should    be    scheduled    at    a    rate    jjer    point    when     '  power 
points  "    are    to    be    measured  in  detail  under    the    Scottish 
Mode . 

Alan  Kirk. 

London,  Dece»,-her  4tli,   V.iil. 


Electric  Lighting,   Heating,  and  Cooking. 

There  are  many  letters,  artiiles,  and  discussions  rcparteil 
in  the  electrical  Press  from  time  to  time,  almost  all  of  which 
naturally  emanate  from  those  who  aee  interested  in  the  elec- 
trical business. 

We  showed  a  very  nice  range  of  electric  irons,  kettles  and 
others  of  our  manufactures  at  the  recent  Marine  and  Small 
Craft  Exhibition  held  at  the  Agricultural  Hall,  and  from 
the  many  conversations  held  with  visitors  we  early  realLseil 
that  there  was  an  opportunity  to  obtain  the  views  <;f  all 
kinds  of  people,  as  to  why  electrical  appliances  were  not 
in  more  general  use. 

Careful  notes  were  kept,  and  we  found  that  : — 
Seven  per   hundred   had   electric    light. 
Four  per  hundred   had  electric  light  and  an  oven. 
Three  per  two  hundred  had  electric  light  and  a  kettle. 
I'ive  per  two  hundred  had  electric  light  and  a  fire. 
Only  one  had  an  electric  cooker. 

.\lmost  unanimously  the  visitors  would  very  much  like 
to  have  electricity  in  their  homes,  but  had  lieard  that  it 
was  very  expensive  to  obtain  an  installation.  Those  who  had 
gone  to  the  trouble  to  inquire  the  cost  declared  that  they 
simply  could  not  afford  to  pay  the  prices  quoted. 

When  informed  of  what  Poplar,  Hackney,  and  Ilford  were 
doing  they  were  keenly  interested,  and  there  is  very  little 
doubt  in  our  opinion,  that  the  method  being  followed  jn 
these  progressive  boroughs,  is  the  only  way  in  which  tht> 
boom  in  the  electrical  trade  (which  we  all  desire)  will  be 
achieved. 

There  are,  no  doubt,  many  local  difficulties  to  contend  with 
by  those  engineers  whose  duty  it  is  to  sell  current  arid  .ser- 
vice, but  the  .stxjner  they  realise  that  a  free  wiring  and 
rental  scheme,  organised  in  conjunction  with  their  local  con- 
tractors, is  the  only  method  by  which  they  can  interest  all 
householders,  the  better  for  them.selves  and  the  trade  gene- 
rally. Obvious  facts  must  be  faced;  the  mass  of  the  public 
cannot  possibly  bear  the  initial  cost,  but  they  want  electri- 
city, therefore  it  must  bo  provided  for  them  in  a  mannei 
which  appeals  to  them  and  which  they  can  afford. 

His  Majesty  the  King  jiaid  a  private  visit  to  the  Exhibition, 
and  it  was  very  noticeable  what  a  really  keen  interest  li.j 
took  in  everything;  it  brought  vividly  to  our  minds  in  rela- 
tion to  the  foregoing  remarks,  what  His  Majesty  said  a  !•  w 
years  ago:    "Wake  un,   England!  " 

The  Electric  Heating  Co. 

Croydon,  \oi-cmbcr  ilih,  lOiJ. 

[Our  correspondents  made  excellent  u.«e  of  their  opportunitv 
iif  collecting  useful  data,  and  we  should  be  glad  to  receive 
further  information  of  this  kind.— Eds.,   Ei.et  Rf.v.] 


The    Hastings   Electricity   Undertaking. 

Ill  your  description  of  the  Hastings  undertaking  at  p.  777 
of  the  Ei.ECTRic.tL  Revikw  of  November  •iltli  there  are  two 
statements  not  quite  historically  accurate.  The  Hastings 
company  commenced  suppjy  in  1883,  not  188'2.  I  was  the 
Eastbourne  Co.'s  fir.st  engineer.  That  company  commenced 
supply  in  September,  1K,S2,  and  i  know  that  the  Hasfingf< 
company  was  several  months  later. 

The  incandescent  lamps  supplied  from  Brush  arc  circuits 
in  Hastings — as  in  Brigliton  and  Eastbourne — were  not  in 
series  of  '%)  across  the  2,H(K)  volts  (the  100-volt  lamp  was  not 
in  commercial  existence  then),  but  in  groups  of  lamps  in 
parallel,  the  groups  in  series  on  the  arc  circuit,  each  group 
taking  the  arc  circuit  current.  .\rcs  and  lamp  groups  were 
on  the  same  series  circuits.  This  is  obviou.sly  the  only  way 
to  run  incandescent  lamps  on  a  circuit,  the  characteristic  of 
which  is  constant  current  and  variable  voltage.  At  East- 
bourne we  commenced  with  groups  of  eiu'ht  50-volt  16-c.p. 
lamps,  each  group  taking  the  arc  current  of  about  9.6  amperes. 
It  was  necessary  to  sort  the  lamps  for  equality  of  brightness 
and  <iirrcnt        Eight  lamps    made    an     inconveniently    largu 
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group  in  many  cases,  and  some  lamps  were  specially  made  for 
us  by  Mr.  Swinburne  at  the  Hammond  Uo.  s  lamp  work.s  to 
take  about  ',i:l  amperes  caeli,  so  that  groups  ot  three  could 
be  used.  These  lamps  were  of  about  10  c.p.,  1'2  to  15  volts. 
TiQey  were  more  convenient  and  economical.  The  switches 
j  ehort-circuited  the  groups.     Meters  were  electrolytic,  shunting 

%         the  consumers'  leads,  so  that  they  integrated  volt-hours.  They 
were  "  read  "  by  weighing  the  cathodes. 

The  meters,  switches,  lamp-holders,  and  the  cut-outs  used 
to  prevent  the  lailure  of  one  lamp  in  a  group  resuiriug  m 
hreworks,  were  all  home-made.  Mr.  Arthur  Wright,  at 
Brighton,  was  the  pioneer  in  deveIoi)ing  the  tittings  and  de- 
vices used  in  this  gioup-.series  .system,  but  each  of  the.se  three 
stations  devised  variations  ol  its  own. 

The  system  was  u.sed    .shortly    afterwards    at    some    other 
places,  e.g.,  Carditf,  Windermere,  and — if  I  remember  aright — 
jj  Chesterfield.       I  think    it    gave    the   idea   lor    the     "  King- 

Beeman  "  .system  used  at  Colchester,  subsequently  developed 
into  the  so-called  "  Oxford  "  .system,  usikI  also  at  Chelsea 
and  Wolverhampton,  where  batteries  were  charged  in  sene.s 
in  sub-stations  on  a  high-pressure  constant-current  circuit. 
But  I  did  this  in  one  of  the  Eastbourne  hotels  in  the  summer 
of  1S83,  charging  the  battery  in  the  .small  hours  of  the  morning 
from  a  Brush  arc  circuit,  which  I  contrived  to  feed  with  about 
26  amperes  from  a  nominally  10-ampere  machine,  using  auto- 
matic switches  to  cut  out  the  arcs,  and  incandescent  groups 
when  the  increased  current  started. 

The  Thury  system  is  the  highest  development  of  this  con- 
etant-current,  variable-voltage,  high-pressure  system,  and  it 
is  interesting  to  know  that  it  is  recognised  as  having  possi- 
bilities even  yet. 

It  will  be  rememl'ered  that  this  work  was  done  before  the 
a.c.  system  was  available,  and  there  was  then  no  other  com- 
mercially practicable  way  in  which  we  could  have  supplied 
incandescent  lighting  three  miles  away  from  the  station.  But 
_  as  soon  a.s  a.c.  plant  was  available  it  put  an  end  to  progress 
with  high-pressure  direct  current. 

Nevertheless,  there  is  still  a  surviving  example  derived 
from  the  early  work  above  described  in  the  Midland  Railway 
stations  and  yards  from  Kentish  Town  to  St.  Pancras.  It  is 
not  a  series  system,  however.  The  dynamos  at  Kentish  Town 
supply,  at  '2,0tX)  volts,  motor-generators  in  parallel  in  various 
sub-stations.  It  is  not  very  long  since  that  the  Walsall  under- 
taking was  still  using  high-pressure  direct  current  with  bat- 
tery   and   motor-generator  sub-stations. 

I  can  say  that  the  familiarity  w-ith  high  pressures  gained 
while  working  this  series  system  proved  very  useful  when  the 
a.c.  plant  had  to  be  handled ;  the  engineers  who  had  been 
brought  up  on  it  knew  more  about  insulation  than  those  who 
had  only  known  100  volts  from  earth. 

Board  of  Trade  regulations  for  the  public  safety  were  still 
in  the  future.  The  first  time  that  Major  Cardew  inspected 
one  of  these  series  systems  he  was  deeply  grieved,  and  ordered 
it  to  be  shut  down.  Yet  we  supplied  shops,  hotels,  and  some 
private  houses  in  this  way  without  catastrophe.  The  tire 
insurance  people  were  a  little  puzzled  by  it.  They  could  not 
understand  why  we  put  in  no  fuses ;  but  after  I  had  demon- 
strated to  one  inspector  that  a  short  circuit  on  the  station 
switchboard  resulted  in  an  in.stantaneous  cessation  of  current 
I  had  no  further  trouble,  though  I  do  not  say  that  he  under- 
stood. The  arc  machines  had  automatic  regulators,  which 
kept  the  current  nearly  constant,  and  if  the  circuit  conditions 
led  to  a  quite  small  increa.se  irt^  the  current  the  machine 
flashed  over  and  lost  voltage. 

Such  were  some  of  the  beginnings,  forty  years  ago.  brouglit 
to  mind  by  your  Hastings  article,  when  the  Electrimi. 
Review  was  still  young,  but  already  the  valued  weekly 
instructor  of, 

Henrv  M.  Savers. 
T.nndon,    Norrnihfr  29fli.  IM'i. 


Steam  Condensing  Plant. 

Ill  Messrs.  Fothergill's  last  letter  appearing  in  your  issue 
of  December  1st,  I  am  giad  to  see  that  they  do  not  now 
insist  on  a  test  being  carried  out  on  a  commercial  plant,  and 
no  doubt  they  have  reali.sed  that  this  would  be  usele.ss  as  a 
reliable  guide  to  ascertain  the  high  efficiency  ot  the  Delas 
air  extractor. 

1  feel  sure  that  these  gentlemen  cannot  have  been  so  ill- 
informed  as  not  to  have  thought  of  a  much  more  simple  test 
of  an  extractor  alone  without  its  condenser,  but  no  doubt, 
and  very  judiciously,  they  considered  they  could  not  well 
usk  for  sucli  a  test;  and  I  very  much  doubt  if  they  could 
persuade  any  British  manufacturer  to  deliver  a  jet  to  them 
for  testing  purposes,  as  it  is  a  very  exclusive  trade,  and 
results  have  been  obtained  only  at  the  expense  of  much  thne 
and  money  in  experimental  work,  but  again  I  must  inform 
Messrs.  Pothergill.  that  I  have  no  authority  to  speak  or  sell 
in  the  name  of  J. a  Soeiete  des  Conden.seurs  Delas,  and  I 
believe  that  this  firm  cannot  even  sell  its  own  apparatus  m 
England. 

In  reply  to  the  final  part  of  Messrs.  Fothergill's  letter,  1 
should  like  to  make  it  clear  that  Mr.  Delas  actually  invented 
the  jacketing  of  the  extractors,  and  when  he  made  the  dis- 
covery had  not  even  heard  of  the  old  fireman  who  put  hisf 
wet  rag  on  the  boiler  injector. 

In    I'onrhiRiim,    I   should    like    to    sav    th;it    T    feel    we    havi' 


already  taken  up  rather  more  of  your  space  than  the  case 
merits,  and  that  nothing  can  be  gained  by  continuing  this 
correspondence.  I  must,  however,  repeat  that  the  wteam 
consumption  figures  were  based  on  tests  carried  out  by  an 
eminent  consulting  engineer  who  has  had  exceptional  op- 
portuntities  of  testing  the  leading  steam-jet  air  extractors, 
and  when  all  is  said  and  done,  although  important,  it  )i« 
not  only  economy  that  counts.  The  engmeer  in  charge  is 
much  more  concerned  about  the  stability  and  all-round  effi- 
ciency of  his  apparatus,  and  those  of  the  Delas  air  extractor 
are  well  shown  by  the  way  that  modern  power  stations  and 
leading  firms  have  adopted  it.  not  only  in  Fran<-e  (in  fltatinns 
such  as  Gennevilliers),  hut  all  over  the  world. 

R.  Velut. 

Wembley,  December  itii,  19'2'2. 

I  This  correspondence  is  now  closed, — Kr>s.   Et.PX".    Rkv.J 


The  Improvement  ot  Power  Factor. 

In  perusing  your  valuable  journal  of  November  'illh,  I 
notice  during  the  discussion  on  the  late  Dr.  Kapp's  paper 
on  the  above  subject,  that  Mr.  W.  E.  Rogers  considers  that 
the  use  of  static  condensers  is  not  a  commercial  proposition 
at  a  lower  pressure  than  600  volts.  The  writer  previously 
to  installing  this  method  of  pow-er-factor  improvement  in- 
spected several  installations  working  at  from  400  to  .550  volts. 
all  of  which  had  given  perfect  satisfaction  from  the  point  of 
view  of  reliability,  and  the  resultant  saving  effected  by  their 
installation  for  the  improvement  of  the  power-factor  of  the 
system  in  question. 

C.  Jones. 

Applications  to  Box  Numbers. 

On  reading  the  letter  written  by  "  Practical  Engineer,"  i 
felt  I  should  like  to  send  you  a  iew  Imes  to  say  that,  with 
regard  to  obtaining  situations  in  reply  to  box  numbers,  my  ex- 
perience has  been  just  the  reverse  of  "  Practical  Engineer's." 
For  instance,  a  few  years  back  1  desired  a  change  and  im- 
provement in  my  position,  and  replied  to  two  advertisements 
which  appeared  over  box  numbers  in  two  consecutive  issues. 
I  heard  nothing  from  the  first,  but  received  a  reply  to  the 
second  and  got  the  job ;  efficiency  therefore  50  per  cent. 
Again,  this  year,  I  desired  another  change  and  step  up,  and 
replied  to  three  advertisements,  which  appeared  over  box 
numbers  in  issues  close  together;  result,  no  reply  to  the  first 
(for  which  I  was  unsuited,  and  which  was  a  job  beyond  me); 
replies  to  the  other  two  asking  for  an  interview ;  lost  the 
second  job  and  got  the  third ;  efficiency  663  per  cent. 

I  have  occasionally  in  the  interval  "  had  a  shot  "  for  a  job 
asking  for  a  salary  higher  than  I  expected  to  get,  just  to  see 
if  anything  did  come  of  it.  without  receiving  any  reply,  but 
what  I  am  trying  to  point  out  is  that  on  two  occasions  when 
I  have  definitely  desired  a  fresh  job  I've  been  fortunate 
enough  to  obtain  it  soon  through  the  advertisements  in  the 
Electricai>  Revifav.  Further,  in  the  cases  when  I've  received 
no  replv.  I've  never  had  my  confidence  broken. 

I  would  like  to  suggest  to  "  Practical  Engineer  "  that  men 
advertise  for  positions  as  well  as  employers  for  men,  and  I'm 
quite  sure  that  very  few  men  in  jobs  with  which  they  are 
not  satisfied  would  "like  to  advertise  for  another  job  without 
using  a  box  number.  Conversely,  in  the  case  of  an  employer 
who  has  an  important  man  with  whom  he  is  not  satisfied,  he 
can  hardly  be  expected  to  adverti.si>  the  fact  that  he  int^^nds 
to  make  a  change  without  fir.st  ascert.iining  whether  a  more 
suitable  man  can  be  found. 

Fortunate. 

Decmhrr  2>i(J,  19'2-2. 


"  Practical  Engineer  "  has  brought  up  an  old  grievance 
which  has  the  writer's  sympathy,  but  one,  which  I  am  afraid 
will  not  be  remedied  till  labour  is  at  a  premium.  Why  can't 
wiiuld-be  employers  take  a  tip  from  our  esteemed  journal. 
the  Electric^!.  Review,  and  assume  a  sense  of  fairness"' 
Having  had  similar  experiences  to  your  correspondent,  I 
have  long  since  ignored  box  numbers,  and  alsti  the  gentle- 
men who  add  the  nauseating  words  to  their  advertisements- 
•  state  salary  required."  I;ike  "  Practical  Engineer."  I  feel 
sure  that  if  employers  would  come  out  into  the  open  thev 
would  get  many  more  replies  to  their  advertisements,  and 
the  results  would  be  much  more  satisfactor\-  to  the  employers 
themselves,   besides  giving  the  applicant   more   confidence. 

Another  F.ngineer. 

Decrmher  2niJ.  1922. 

[We  think  no  useful  purpose  will  he  served  by  prolonging 
this  discussion.— Ens.   Ei.rr.  Rrv.] 


International  ElectroTechnical  Commission. — Correction'. 
—Owing  to  a  printers'  error  the  note  beiiring  the  above  head- 
ing in  our  last  issue  was  made  to  read  "  fo  consider  the 
acceptance  of  the  40  per  cent,  rating  with  overload."  The 
reference  was.  of  course,  to  temperature  rating,  and  the 
wording  should  have  been  "  40  degi-ees.  " 
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BUSINESS    NOTES. 


31    Mttallic     Engin.tring    Co. 
iJ7    Napier    Kimber        


The  '•  hieclrical  Heview  "  Issue  for  December  22nd. — The 

attention  ot  advi-iti-iTs  and  rfaders  is  directed  to  an  announcc- 
ment  appearing  in  our  advei  tisenient  pages  to-day  respecting 
the  dat«s  for  sending  in  copy  lor  our  issues  of  December  'i'jnd 
and  :&tth.  Will  corresponilents  and  other  contributors  take 
not^e  that  for  the  issue  ol  December  'i-ind  all  editorial  matter 
for  publication  must  rea<h  us  a  day  earlier  in  the  week  than 
usual '.' 

Bankruptcy  Proceedings.— Fkancis  Leopold  Perrin,  elec- 
trical onyinei-r,  Northampcon. — ihe  hrst  meeting  of  creditors 
was  held  ;it  -Northampton  last  week.  Ihe  statement  of  att'airs, 
showing  a  dehciency  of  £'2,129,  appeared  in  last  week's 
Hemkw.  The  Official  Receiver  (Air.  ,J.  Osborne  Morris),  who 
presiiled,  said  that  whether  the  assets  would  realise  as  much 
us  the  debtor  estimated,  was  problematical.  He  had  fre- 
quently found  that  debtors  under-e.stimated  their  liabilities  and 
over-estimated  their  assets.  There  were  several  claims  by 
money-lenders,  and  there  was  no  doubt  that  debtor  ought  to 
liave  tiled  his  petition  long  before  he  did.  It  was  decided  that 
debtor  should  be  adjudged  a  bankrupt,  and  Mr.  H.  C.  Palmer, 
Kingham  Chambers,  .\bingdon  Street,  Northampton,  was 
appointed  trustee,  with  Messrs.  "»V.  J.  Barnes,  F.  S.  Day,  and 
H.  Adams  (General  Electric  Co.)  as  a  committee  ot  insp«K'tion. 
The  larger  trade  creditors  were  : — 

£  £ 
.\Wen     Engineering     Co. 
.An:i-V.ibpalion     Co. 

B.T.T.    Lamp    Co.           »»  A. '  R. 

I-'.    S.    Day                46  Ruslon  &•  Hornsbv IS 

Dowding    &     Mills             17  Roval    Fortuna     ' >H 

Engli>h       Electric      Sc      Siemens  Roberts     &    Co.      ..>         12 

Supplies       120  Siemens     liros Ill 

Electric    Supplies aO  Smitli    i    Co 26 

'Gener.ll     Electric    Co 27B  Sun    Eiectrical   Co 20 

B.    Harris                200  Tudor   .■\s-sociation 146 

Hands,     Ltd.            18  \  eritys            ...  21 

Hoover     Pristien    Co la  Walsall     Hardwari  .'|7 

Johnson    &    Wright.     Ltd.           ...  73  Webber           .  .  :i2 

Jeary    Electrical    Co 6.5  Price    \    Son  18 

Johnson   &    Phillips            38 

H.  BrsFiELD  and  J.  J.  Whitt.aker,  (Bu.sfield  &  Co.),  elec- 
trical engineers,  6,  Wilfield  Street,  and  late  of  215,  Padiham 
Road,  Burnley. — I'lrst-meeting  December  yth,  at  the  Official 
Receiver's  office.*,  Preston.  Public  examination  December  l'2th 
at  the  County  Court  Hou.se,  Burnley. 

S.  Beckett,  June.,  electrician.  50,  Deane  Rpad,  Bolton. — 
Trustee,  Mr.  J.  G.  Gibson,  Official  Receiver,  Byrom  Street, 
Manche.ster,  released  November  24th. 

\V.  Shaw,  The  i'OD.VGEK,  electrical  engineer,  26,  Westdiffe 
Boad,  Shipley. — Last  day  for  proofs  for  dividend  December 
I6th.  'IVustee,  Mr.  \V.  Durrance,  Official  Receiver,  12,  Duke 
Street.  Bradford. 

.1.  OwE.v  (J.  Owen  &  Sons),  electrical  engineer,  186,  West- 
ronibe  Hill,  and  3,  The  Grove,  Greenwich. — Second  and  final 
dividend  of  IJd.  in  the  £  payable  December  18th  at  29, 
Russell  Square,  W.C. 

Company  Liquidations. — Varlev  Mag.xet  Co.,  Ltd. — Wind- 
ing up  voluntarily,  the  company  having  disposed  of  its 
business  to  Oliver  Pell  Control,  Ltd.  Liquidator,  Mr.  R.  Crane, 
46-47,  London  Wall,  E.G.  Meeting  of  creditors,  December 
15th.  Particulars  of  claims  to  be  sent  to  the  liquidator  forth- 
\vith. 

Oliver  Pell  Electric  and  Manufacturing  Co.,  Ltd.— 
Winding  up  voluntarily,  the  company  having  disposed  of  its 
business  to  Oliver  Pell  Control,  Ltd.  Liquidator,  Mr.  R. 
i>ane,  46-47,  London  Wall,  E.C.  Meeting  of  creditors,  Decem- 
ber 15th.  Particulars  of  claims  to  be  sent  to  the  liquidator 
forthwith. 

With  reference  to  the  above  notices,  Messrs.  Ohver  Pell  Con- 
trol, Ltd.,  write  stating  that  these  hquidations  "  are  merely 
formal  and  occasioned  by  the  fact  that  an  amalgamation  of 
the  two  companies  waa  made  some  time  ago  vmder  the  title  of 
Oliver  Pell  Control,  Ltd.,  for  greater  convenience  and  economy 
in  working,  the  two  companies  having  been  so  intimately  con- 
nected during  the  past  20  years.  The  management  remains  the 
same,  and  there  will  be  no  change  of  policy."  The  Varley 
Magnet  Department  is  exceedingly  busy  in  all  classes  of  coil 
winding,  including  that  for  wireless  broadcasting  sets,  while 
the  Oliver  Pell  Department  is  actively  engaged  in  executing 
orders  for  its  distant  control  system  of  switching  and  other 
manufactures. 

A.C.  Smrkino  Plug  Co.,  Ltd.— Meeting  of  creditors,  Decem- 
ber 9th.  Particulars  of  claims  to  the  liquidator,  Mr.  H.  C. 
Fuller,  The  Hyde,  Hendon,  by  January  5th. 

Splitdorf  Electrical  Co.,  "L/fd. — .\  meeting  of  members  is 
(tailed  for  .January  8th  at  Messrs.  Hickman  &  Randall's  offices, 
Coventry  House,  South  Place,  E.G.,  to  hear  an  account  of  the 
winding-up  from  the  liquidator,  Mr.  H.  J.  Hinley. 

Standard  Cable  .Mancfactiring  Co.,  Ltd. — Fir.st  and  final 
dividend  of  i'U  ISs.  4}d.  per  share,  pavable  at  Carev  Street, 
W.C. 

Strachan,  Oswell  &  Co.,  Ltd.,  exporters  and  importers,  45, 
King.'iway,  London.  W.C. 2.— Voluntary  hquidation.  Messrs. 
W.  W.  Read  and  H.  Kidson  joint  liquidators. 

Dissolution  of  Partnersliip.— Chas.  Robert.s  i  Co.,  auto- 
mobile and  electrical  engineers.  The  Orange,  New  Scar- 
borough,  West   .\ril9ley,-^Mr.  C.    Roberts  and  Mr.  T.  Bailey 


have  dl^soh,.^l  partnership.  Debts  will  be  attendeil  to  by  Mr. 
T.  Bailey  and  Mr.  H.  Johnson,  of  ihe  Crescent,  Britannia 
Road,  .\iorley.  who  will  continue  tlic  bu.sines.s  in  co-partner- 
ship. 

Trade  Announcements.— The  Enterprise  Manuf.wturing 
Co.,  Ltd.,  has  been  ajipointed  sole  London  and  export  agents 
for  tile  Imjierial  Engineering  Co.,  of  Wolverhampton,  manu- 
facturers oi  ••  Imperial  "  tires,  hotplates,  toasters,  and  geysers. 
It  IS  holding  stocks  at  its  premises  in  CIrape  Street,  Shaftesbury 
Avenue,   W  .C.2. 

Messrs.  Corlett:  Bros,  have  commenced  business  as  elec- 
trical engineers  at  42,  Tynwald  Street,  Douglas,  Isle  of  Man. 
The  lousinesses  of  Ihevelvan  ct  Co.  and  C.  H.  Davies  &  Co., 
Ltd.,  have  now  been  amalgamated,  and  will  in  future  be  car- 
ried on  under  the  name  and  title  of  Trevelyans  (Birmingham), 
Ltd.  Me.ssrs.  T.  Gladdy  and  T.  Reynolds  are  directors  ot' 
the  now  company,  the  registered  offices  and  works  of  which 
are  at  1.55,  Biacebridge  Street,  Kirmin.yham,  v\here  the  com- 
pany will  continue  the  manufacture  of  '■  Treva  "  lampholders 
and  accessories.  A  new  catalogue  is  in  the  press.  The  com- 
pany's London  office  is  at  70,  Newman  Street,  Oxford  Street, 
W.- 
Messrs. Pettigrew  &  Merriman,  Ltd.,  of  Tooley  Street, 
S.B.I,  sole  distributors  for  the  Ashley  Wireless  Telephone  Co., 
Ltd.,  and  the  .Automatic  Telephone  Manufacturing  Co.,  Ltd., 
of  Liverpool,  for  London,  Home  Countiejs,  and  S<juth  Wales, 
announce  that  they  are  opening  a  retail  store  and  demonstration 
rix)in  at  54,  Gracechurch  Street,  E.C.3. 

The  business  of  Shand,  Mason  &  Co.,  fire-engine  makers, 
of  Blackfriars,  has  been  purchased  by,  and  is  now  incor- 
porated with  Merryweathers,  of  Greenwich. 

Messrs.  W.wson  &  Sons  (Ei.ectro-Medical),  Ltd.,  announce 
that  the  British  Thorn  son -Houston  Co.,  Ltd.,  and  the  General 
Jllectric  Co.,  Ltd.,  are  now  associated  with  them.  This  con- 
nection is  for  the  development  of  X-ray  and  electro-medical 
apparatus  constructed  on  estjiblished  electi-ical  engineering 
lines,  and,  with  the  aid  of  the  research  laboratories  of  these 
companies,  the  incorporation  of  the  most  recent  advances  in 
physics.  Mr.  C.  H.  Holbeach,  previously  in  charge  of  the 
Coolidge  Tube  Department  of  the  British  Thomson-Houston 
Co.,  Ltd.,  is  joining  the  company's  staff.  The  management 
of  Watson  &  Sons  will  be  unchanged. 

Mr.  E.  Goldston,  electrical  and  heating  engineer,  has  re- 
moved to  58,  Marefair,  Northampton,  and  has  taken  his 
manager,  Mr.  Garratt,  into  partnership.  The  business  will 
be  known  as  Goldston  &  Co:,  and  lists  of  electrical  manufac- 
tures are  desired. 

The  Calphos  Electrical  Co.,  Ltd.,  has  moved  into  larger 
preirjses  at  No.  70,  Victoria  Street,  Westminster,  where  it 
is  demonstrating  its  specialities,  including  the  Calphos  flash- 
ing adapter  and  signs,  of  which  it  is  the  sole  manufacturer. 

Messrs.  Berry's  Electric,  Ltd.,  are  removing  their  Man- 
chester branch  from  King  Street  to  Touchbutton  House,  5. 
Deansgate,  where,  when  completed,  they  will  have  extec'tive 
showrooms  on  the  lines  of  their  House  in  Newman  Street, 
London. 

The  London  Electric  Firm  has  purchased  from  Messrs. 
Henry  WUhams,  Ltd.,  of  Darlington,  the  branch  of  their 
business  recently  ti'ading  as  the  .Arc  Lamp  Ijowering  Gea'r 
Co.  (and  formerly  as  the  North-Westem  Appliancee  Co.,  of 
Cathcart,  Glasgow),  including  the  whole  of  the  designs,  pat- 
terns, entire  stock,  tools,  jigs,  drawings,  pateat  rights,  and 
goodwill. 

Messrs.  Barratt  Bros.,  electrical  engineers  and  contractors, 
48a,  Baxtergate,  Whitby,  Yorks.,  are  opening  showrooms,  and 
they  desire  to  receive  catalogues  and  lists  of  domestic  electric 
lighting  and  cooking  appliances,  wireless  apparatus,  &c. 

The  name  of  A.G.E.  Electric  Motors,  Ltd.,  Stowmarket, 
has  been  changed  to  Bull  Motors,  Ltd. 

Catalogues  and  Lists.— Messrs.  E.  P.  Allam  &  Co.,  107-109, 
Gray's  Inn  Road,  W.C.I. —Monthly  stock  list  (December)  of 
(I.e.  motors  ranging  from   1  to  50  h.p. 

The  Electrical  Alloy  Co.,  4,  Regent  Square,  Gray's  Inn 
P^ad,  W.C.I. —A  leaflet  advertising  "  Cahdo  "  resistance  wire 
for  electric  heating  and  cooking  appliances. 

The  Peak  Engineering  an'd  Supply  Co.,  17,  Red  Lion  Pas- 
sage, Red  Lion  Square,  W.C.I. —.A  pamphlet  illustrating  and 
de.scribing  the  "  Castle"  fine  adjustment  valve  for  the  micro- 
metric  control  of  the  flow  of  fluids. 

The  Gener.\l  Electric  Co.,  Ltd.,  Magnet  Hou.se,  Kingsway, 
W.C. 2. — A   comprehensive    catalogue    dealing  with    electrical  . 
equipment  for  ships.    The  list  includes  lighting  fittings,  switch, 
gear,  heating  and  cooking  apphances,  wireless  equipment,  elec- 
tric tools.  Ice. 

Recess  Screws,  Ltd.,  Oillingham,  Kent.— An  illustrated 
pamphlet  advertising  screws  with  recessed  heads,  and  special 
screwdrivers  for  these. 

Cable  Accessories  Co.,  Ltd..  Britannia  Works,  Tividale, 
Tipton.  Staffs.— Progress  sheet  No.  58.  dealing  with  "  Revo  " 
ceiling  fans  and  reproducing  a  Faraday  House  report;  also 
a  folder  advertising  the  "Revo"  electric  iron. 

Messrs.  Fbrouson,  Pailin,  Ltd.,  Edward  Street,  Higher 
Openshaw,    Manchester.— Catalogue   Section   6G/A1,    an    illus- 
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tinted  list  of  pole-operated  isolating  switches  of  various  types 
l(,r  currents  ranging  from  AX)  A.  to  2,500  A.  up  to  11,000V 
pressure. 

Thk  Hart  Acccmui-atoh  Co.,  Ltd.,  of  Marshgute  Lane,  Strat- 
fi)iil.  E.l.i,  has  cii-culated  a  small  blotU^r  bearing  particulars 
uf  its  business  and  manufactures. 

SuPERLAMf,  Ltd.,  197,  Old  Street,  E.C.-2.— A  net  trade  price 
U.'-t  of  cables,  wires,   tumbler  switches,  wall  plugs,  conduits, 

Mii.  M.  W.  Woods,  146,  Bishopsgatc,  E.G.— An  illustrated 
and  priced  pamphlet  dealing  with  small  n^ctiliers  for  battery 
charging. 

Whitwobth  Electric  I^ami-  Co.,  Ltd..  195,  North  End 
Koad..  West  Kensington,  W.14.— A  net  trade  price  li.st  of 
electrical  acces.sories,  including  lighting  littings,  switches, 
bells,  batteries,  conduit  cables,  and  wires. 

Messrs.  Ep.  Benms  &  Co.,  Lfw.,  28,  Victoria  Street,  S.W.I. 
— .\  well-produced  brochure  containing  numerous  views  of  in- 
stallations of  coal-  and  ash-handling  plant  in  power  stations, 
&c. 

X-Ravs,  TypD.,  11,  Torrington  Place,  Gower  Street,  W.C.I.— 
.\  circular  letter  announcing  reductions  in  the  price  of  '"  dupli- 
tised  "  photographic  film.s. 

CuEDENDA  CoNDfiTs  Co.,  lyi'D.,  Whitehouse  Street.  Aston, 
Birmingham. — A  well-illustrated  catalogue  of  "  Creda  "  heat- 
ing and  cooking  apparatus.     I'Villy  priced. 

Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  (Engi- 
neering Department).  Blomheld  Street,  London  Wall.  E.C.2.— 
Publication  W.L.  2.4.  a  pamphlet  illustrating  and  describing 
the   "  Isco  D  "  loop-in  cut-out. 

Messrs.  May  &  Padmore,  Ltd..  Wharfdale  Road.  Tyseley, 
Birmingham. — -\  priced  catalogue  of  .  "  Maymore  "  electric 
fires,  irons,  kettles,  hotplates.  Ac.  illustrated  in  colours. 

The  Cambridge  &  Paul  Instrument  Co..  Ltd.,  45,  Grosvenor 
Place,  S.W.I. — .\  mailing  card  advertising  the  ''  Omega " 
insulation  testing  apparatus. 

The  Overseas  Engineering  Co..  Ltd..  68-70.  Great  Eastern 
Street,  E.G. 2. — A  number  of  pamphlets  dealing  respectively 
with  automobile  lamps;  "Zenith"  low-speed  oil  engines; 
"  National  "  d.c.  motors  and  dynamos;  and  the  "  Overseas  " 
small  lighting  and  power  plant. 

Electricians'  Wage  Reduction. — The  members  of  the 
N.P.E.A.  hare  been  notified  that  the  result  of  the  ballot  vote 
of  the  Electrical  Trades  T'nion  was  in  favour  of  acceptance  oC 
the  second  5  per  cent,  reduction  on  the  April,  1921,  rates. 
The  reduction  wiU  take  effect  on  the  first  pay-day  following 
■  January  7th,  1923.  for  the  period  covered  by  that  pay-day. 
when  the  rates  per  hour  will  be  as  follows :— -Grade  A.  Is.  8id. 
(this  rate  includes  a  travelling  allowance);  Grade  B,  Is.  fiid. ; 
Grade  C,  Is.  5d. ;    Grade  D.  Is.  3|d. 

Correction. — The  Metropolitan-Vickers  Electrical  Co., 
Ltd.,  asks  us  to  coiTect  an  error  which  occuiTed  in  its 
advertisement  on  p.  15  (.supplement)  of  our  last  issue.  The 
price  given  as  £5  .should  have  read  £i  10s. 

Tlie  Britisli  Empire  Exhibition. — We  have  already  pub- 
jished  a  good  deal  of  infoniiation  regarding  the  arrangements 
that  are  being  made  for  the  great  British  Enipu'e  Exhibition 
at  Wembley  Park  from  April  to  October.  1924.  We  have  con- 
centrated more  particularly  on  the  electrical  and  engineering 
arrangements,  and  we  emphasise  the  import-ance  of  these  and 
the  need  for  prompt  action  on  the  pai't  of  would-be  exhibitors 
in  our  "  Ijcader  "  pages  to-day.  Since  our  last  extended 
I'eference  to  the  Exhibition  we  have  received  a  grey-covered 
booklet  of  GS  pages  in  which  are  set  forth  fully  the  names 
of  vice-presidents,  members  of  the  Executive  Council,  and  the 
officials,  and  particulars  of  the  numerous  groups  in  the  general 
classification  of  exhibits.  Copies  of  this  booklet  should  be 
iibtained  (from  the  general  otSces  at  16,  Hobart  Place,  London. 
S.W.I),  as  readers  may  be  interested  in  lines  that  presumably 
do  not  come  in  the  Electrical  and  Engineering  Hall.  For 
instance,  the  additional  groups  include  railways  and  trani- 
Avays,  postal,  telephonic  and  telegraphic  .services,  lighting, 
beating,  and  ventilation,  photography,  kinematography  and 
radiography,  and  so  on.  In  addition,  we.  have  received  certain 
information  respecting  the  work  of  the  Scientific  Instruments 
Committee,  of  which  Sir  W.  Napier  Shaw  is  chairman,  and 
Sir  Joseph  Petavel  deputy  chaiiinflu.  This  is  one  of  the 
many  technical  and  -scientific  committees  now  at  work  on  the 
organisation  of  exhibits. 

\\'ith  regard  to  the  classihi-ation  of  exhibits,  two  metho<ls 
have  been  suggested  by  the  National  Physical  Laboratory  :  — 
(1)  Under  branches  of  .science;  (2)  under  types  of  instru- 
ments. It  is  possible  that  the  exhibits  coming  withiu  the 
scope  of  this  committee  will  require  between  10,(XIO  and 
20.000  sq.  ft.  of  space,  but  the  precise  area  cannot  bo  ascer- 
tained just  at  present.  The  Committee  is  in  touch  with  the 
various  firms  who  are  likely  to  be  exhibiting.  Special  atten- 
tion will  be  paid  to  the  optical  section  of  the  trade,  as  well 
as  to  the  magnetic,  meteorological,  and  general  sections.  There 
is  a  possibility,  we  understand,  that  the  Royal  Society,  as  a 
measure  of  support  for  the  Exhibition,  may  decide  to  form 
a.  committee  to  di'al  with  pure  science.  For  this  work  speeiiil 
funds  would  be  needed  to  meet  expenditure ;  but  the  activities 
of  such  a  committee  would  in  no  way  trench  upon  the  work 
of  the  Scientific  Instruments  Committee. 

On  behalf  of  tlie  Department  of  Sciontitie  and  Industrial 
Kesearch,  several  nnuiinatiims  have  been  inade  t<i  the  Kxliibi- 


tion  Committee  on  the  application  of  Science  to  Industry. 
Other  nominations  have  been  made  by  the  Britisb  Research 
.\ss<x.iation  for  the  woollen  and  worsted  industries,  and  other 
bodies.     LalK)ur  is  also  repre.sented  <>o  the  C<>rfiniittee. 

In  regard  t<i  the  progre.ss  that  if  being  made  with  the  Exhibi- 
tion l)uilding.^  arid  grounds  generally,  we  are  informed  that  up 
to  the  end  of  November  the  following  quantities  of  various 
materials  had  been  used  :  — 

Cim.^nl.  tj.SIIO  loni,:  b.ill.-iM,  :i.5.«lll  t(,n>;  hricks.  SBtMO;  »he>.  14.200  lont: 
lual.  1,97.5  I<.n^;  sand.  .■i,400  lont;  ^ol,lin^;.  .t.UUO  >quares:  rrinlorcini:  nr^I.  I..1S0 
Ions;   lonslruclional   »rcil.    l.ajO   inns;  .Irain    pip«.    36.000    hm. 

The  number  of  men  employed  was  1.200. 

.\ti  Executive  Committee  representing  all  the  Stat<«  haii 
been  appointed  to  deal  with  .Australia's  participation  in  the 
Exhibition.  With  regard  to  the  erection  of  ii  pavilion,  plans 
are  being  prepared  by  officers  of  the  Public  Works  Depert- 
]nent,  who  arc  going  to  I>ondon  to  supervise  the  arrangemeoti-. 
Sub-committees  have  also  been  appointed  to  deal  witli 
publicity,  finance,  and  shipping  matters. — Bcutcr  (Melbourne). 

Book  Notices. — "  Common  Commodities  and  Industries: 
Incandescent  Lighting,"  by  S.  I.  Levy,  B.A.  (129  pp.;  i£i 
plates).  London  :  Sir  Isaac  Pitman  &  Sons,  Ltd.  Pnce  36. 
net. — The  greater  part  of  the  matter  in  this  work  ig  historical 
in  nature,  and  gas  illumination,  probably  on  account  of  its 
greater  age,  receives  more  space  tnan  electric  lighting.  Ther« 
is  an  interesting  chapter  upon  the  rare  e;irths.  followed  by  a 
description  of  the  manufacture  of  incandescent  gas  mantles. 
Comparatively  .scanty  treatment  is  afforded  the  electric  incan- 
descent lamp,  the  actual  manufacture  being  confined  to  two 
plates  showing,  respectively,  a  filament  spiralising  machine 
and  a  sealing-in  machine.  In  Chapter  V  the  author  makes 
a  comparison  between  modern  methods  of  lighting.  He 
frankly  admits  that  his  table  of  comparative  costs  is  subject 
to  many  fluctuating  considerations,  but  he  has  endeaToured 
to  give  fair  and  representative  figures,  although  this  is  ex- 
tremely difficult  where  the  prices  of  gas  and  electricity  cover 
such  ;i  wide  range.  Mr.  Levy  considers  the  hygienic 
superiority  of  electric  over  gas  lighting  "  not  proven  "  to  any 
appreciable  extent,  and  considers  that  the  application  should 
decide  the  choice  of  illuminant. 

"  Lubrication  and  Lubricants,"  by  J.  H.  Hvde. 
A.M.fnst.O.E.  (114  pp.  .■57  figs.).  London  :  Sir  Isaac  Pitman 
and  Sons,  Ltd.  Price  2s.  6d.  net.— Commencing  with  the 
function,  types,  and  applications  of  lubricants,  the  author 
gives  a  short  study  of  the  nature  and  manifestations  of  fric- 
tion, including  lluid  friction  and  viscosity.  He  then  briefly 
outlines  the  theory  of  lubrication,  following  this  with  descrip- 
tions of  tests  of  lubricants — mechanical,  physical,  and  chemi- 
cal— which  occupy  comparatively  large  space.  The  use  "f 
solid  lubricants  is  confined  to  a  brief  chapter,  but  recent  de- 
velopments are  treated  at  greater  length.  Concise  but  clear 
descriptions  of  the  Michell  thrust  and  journal  bearings  appear 
in  the  Inst  section,  together  with  illustration?  and  diagrams. 
Tlie  results  of  recent  researches  into  the  nature  and  proper- 
ties of  lubricants  are  reviewed,  and  the  final  chapter  presents 
a  number  of  every-day  examples  of  lubrication,  including 
descriptions  of  force-feed  pumps  and  other  mechanical  lubri- 
cators. 

"  Railwav  Signalling  :  .Automatic,"  by  F.  Eaynar  Wilson 
(116  pp.:  75  figs).  London:  Sir  Isaac  Pitman  *  Sons.  Lt^. 
Price  2s.  6d.  net.— The  author,  who  is  assistant  engineer  of  the 
Victorian  Government  Railways,  in  his  opening  chapter  states 
the  case  for  automatic  signalling,  pointing  out  that  such  a 
stage  has  now  been  reached  that  failures  due  to  defective 
design  are  a  negligible  quantity,  and  other  failures  are  ex- 
tremely rare.  Track-circuiting  is  dealt  with  in  the  two  follow- 
ing chapters — both  steam  and  electric  railways  l>eing  con- 
sidered. Subsequent  chapters  deal  with  :  Locating  and 
spacing  signals ;  electro-pneumatic,  electro-gas,  and  low-pres- 
sure pneumatic  signals;  all-electric  two-  and  three-position 
-signals:  and  light  signals.  The  numerous  illustrations  are 
successful  in  conveying  to  the  reader's  mind  the  nature  and 
,  appearance  of  the  apparatus  dealt  with,  and  a  comprehensive 
bibliography  and  index  appear  at  the  end  of  the  volume. 

M.  .\lbin  Michel.  22,  Rue  Huyghens.  Paris  (14),  has  sent 
us  two  listss  of  technical  and  s<-ientific  works  of  which  be  is 
the  publisher.  One  list  covers  electrical  atul  mechanical  engi- 
neering, mining  and  met.illurgy,  architecture,  transport.  &c.. 
while  the  other  describes  the  contents  of  the  electrical  and 
mechanical  engineering  wurks  included  in  the  first  list. 

I'Vom  Messrs.  S.  Rentvlt  &  Co.,  Ltd..  we  have  received  a 
list  of  iwoks  dealing  with  all  branches  of  electrical  engineering. 
A  number  of  books  recommended  by  the  City  and  Guilds 
examiners  is  the  main  feature. 

The  Stafford  electrical  engineer  (Mr.  R.  H.  Robins)  has  sen* 
us  :i  .souvenir  booklet  containing  a  not*  of  the  proceedings  at 
the  recent  official  inauguration  of  the  plant  extensions  by  the 
Mayor.     A  photograph  of  thos<-'  present  forms  a  frontispiece. 

"  Bulletin  Oerlikon."  .\ugust.  S<'ptemlun-.  and  October.  1922. 
Ixjiidon  :  Ateli.>rs  de  Construction  Orlikon.— The  first  of  the.«e 
three  numbers  gives  a  brief  illustrated  des«-ription  of  the  St- 
l.ary  (Pyrenee-s)  power  station,  and  an  article  on  eddy  cur- 
rent losses  in  the  coppei'  conductors  of  electrical  machines 
and  transformers.  The  Septeml>er  issue  describes  the  Her- 
landsfossen  (Norway)  station,  and  gives  full  details  of  the 
design  and  con.structioii  of  the  generators,  and  ;inother  article 
,leals  uilli   the  .In^'iie   (Switzerlandi   In  di.i-electrie  .station.     In 
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the  October  number  an  electric  overhead  conveyor  at  a  steel- 
works is  described,  and  there  is  also  an  article  upon  main- 
line railway  electrification  in  France. 

"  The  Journal  of  tht'  South  African  Institution  of  Engi- 
neers." November.  r.>2-2.  Price  is. — The  paper  reproduced  in 
this  issue  is  "  The  Tippitif;  and  Guiding  of  Vertical  Skips."  by 
G.  W.  Sharp,  togetlier  with  discussion.  A  list  of  recent  Union 
patents  also  appears. 

"  Industrial  Apphcations  of  X-Rays,"  by  P.  H.  S.  Kempton. 
Pp.  xiii  +  n2.  London  :  Sir  Isaac  Pitman  &  Sons.  Price 
'is  6d.  net. 

"  Discoveries  and  Inventions  of  the  Twentieth  Century." 
by  E.  Cressy.  Second  edition.  Pp.  xxiii-|-458;  figs.  34'2. 
London  :  G.  Eoutledge  &  Sons.     Price  12s.  6d.   net. 

"  Experimental  Electricity  and  Magnetism."  by  S.  E. 
Brown.  Pp.  viH-iil ;  193  figs.  Oambridge  :  University  Prees. 
Price  OS. 

We  understand  that  La  France,  a  new  paper  introduced  by 
Messrs.  Evans  Bros.,  Montague  House,  Russell  Square,  W.C., 
for  readers  who  are  learning  the  French  language,  and  re- 
ferred to  here  previously,  has  been  so  successful  that  the 
publishers  are  now  issuing  a  new  paper.  L'Echu  dc  France 
(Price  Id.),  in  much  more  simple  language  for  beginners. 
Specimen  copies  of  both  publications  will  be  sent  to  our  readers 
on  application  to  the  foregoing  address. 

Armstrong,  Whitworth  and  the  B.T.H.— We  hear  that 
arrangements  have  been  made  liy  Sir  W.  G.  Armstrong.  Whit- 
worth li-  Co..  Ltd..  and  the  British  Thomson-Houston  Co.. 
Ltd.,  of  Rugby,  with  the  object  of  undertaking  jointly  the  com- 
lilete  electrification  of  railways  and  the  manufacture  of  ail 
tyix>s  of  electric  locomotives  and  rolling  stock.  Tliese  com- 
panies hope  to  receive  an  im[X)rtant  share  of  the  railway  elec- 
trification schemes  now  under  consideration,  thus  helping  to 
provide  much-needed  work  for  a  large  number  of  men  on 
Tyneside  and  at  Rugby  in  the  near  future.  The  locomotives 
and  rolling  stock  will  be  constructed  at  Messrs.  Armstrong's 
Scotswood  Works.  The  potential  output  of  heavy  main  line 
steam  locomotives  from  these  works  is  stated  to  be  4.i0  a  year. 
and  large  numbers  of  engines  for  both  home  and  foreign  rail- 
ways have  been  constructed  there  since  the  war.  The  British 
Thoni.«on-Houston  Co.,  Ltd.,  with  its  various  factories,  will, 
it  is  understood,  be  able,  to  provide  all  the  electrical  equipment 
and  machinery  which  will  be  required,  not  only  for  the  loco- 
motives and  rolling  stock,  biit  for  the  power  stations  and  sub- 
stations as  well. 

Social. — The  annual  whist  drive  and  dance  of  the  Black- 
pool Corporation  Electricity  and  Tramways  Employes'  Insti- 
tute was  held  recently.  Over  1.200  people  sat  down  to  whist, 
whilst  for  dancing  there  were  about  '2,000  present. 

The  Rand  Strike. — The  Mining  Industry  Board,  appointed 
after  the  strike  of  the  Rand  miners  to  investigate  the  state 
of  the  mining  industry,  has  issued  its  report.  This  was  re- 
viewed recently  in  the  Financial  Times.  .Mter  stating  its 
conclusions  with  regard  to  the  gold  mines — the  native  labour 
ijuestion,  efficiency,  &c. — the  Board  deals  with  the  coal-mining 
mdustry.  It  is  of  the  opiniou  that  the  wage  reduction  pro 
posed  by  the  employers  was  justified,  but  the  miners  acted 
proi>erly  in  giving  a  month's  notice  of  stoppage,  and  the  Board 
can  under.stand  their  refusal  to  proceed  to  arbitration,  \^■ith 
reference  to  the  Victoria  Falls  Power  Co.  dispute,  the  Board 
declares  that  upon  the  whole  the  men  were  not  justified  in 
demanding  an  increa.se,  and  the  company  was  right  to  reject 
it.  The  question  of  higher  pay  for  Sunday  work,  however, 
was  a  matter  for  further  negotiation,  and  the  company  was 
unwise  to  refuse  Uy  call- a  conference  to  discu.ss  the  matter. 
The  report  outlines  conciliation  boards  for  the  various  indus- 
tries concerned,  and  expresses  the  opinion  that  trade  unions 
should  be  registered,  and  that  any  vote  of  workmen  which 
may  result  in  a  stoppage  of  work  should  be  secret  and  held 
under  the  supervision  of  a  Government  department. 

French  Metallurgical  Conditions. — The  Society  Electro-' 
Metallurgique  do  r>ives  rep<jrts  that  the  net  profits  declined 
from  4,397,000  fr  in  I9-2I)-21  to  2.755,(,KX>  fr.  in  19'21-'22,  although 
the  diviilend  is  maintained  at  the  rate  of  60  fr.  per  share.  The 
directors  st.ite  that  the  diminution  in  the  profits  was  due  not 
(■olely  to  a  falling  off  in  business,  but  al.so  to  general  considera- 
tions. For  instance,  the  wages  paid  to  the  workmen  were 
now  more  than  three  times  the  amount  of  the  profits  distri- 
buted on  the  share  capital,  and  they  formed  a  greater  part 
in  the  cost  ot  production.  The  high  increases  in  the  cost  of 
railway  transport  al.=o  brought  .ibont  a  notable  decrease  in  the 
profits  'oy  placing  a  burden  on  the  c/)st  of  production  in  a 
proportion  repre-vnting  not  three  times,  as  many  persons 
believed,  but  often  from  five  to  six  times  the  pre-war  figure. 
In  addition,  the  taxes  and  State  imposts  were  crushing,  the 
amount  affecting  the  company  in  1921-22  having  exceeded 
2,('KX).0fK»  fr.  These  new  burdens,  for  which  it  was  impossible 
for  industry  to  find  compensntinn  in  an  augmentation  in  the 
sale  prices,  were  the  result  of  dispositions  voted  by  the  public 
atithr rities.  who  were  too  much  inclined  to  the  tendency  of 
making  a  single  class  of  citizens  bear  the  imposts.  At  present 
the  portion  of  the  profits  remaining  to  the  shareholders  did 
not  repres*'nt  more  than  one-sixth  of  the  total  of  w.Tges.  cost 
of  transport,  and  taxes  combined.  In  conclusion,  the  director« 
state  th.at  thin  cituation  of  affairs,  which  it  was  hoped  would 
only  he  transitory,  could  not  continue  without  being  dangerous. 


Local  L.vhibitions. — The  recent  electrical  exhibition  at 
Poplar  met  with  a  large  measure  of  success.  Although  only 
10,000  visitors  were  expected,  '20,700  attended  dm'ing  the  week, 
ami  on  many  occasions  there  were  queues  waiting  for  admis- 
sion. These  results  were  remarkable,  as  there  were  a  number 
of  adverse  circumstances  to  be  met — including  the  excitement 
of  the  General  Election.  The  electric  bakery  showed  a  profit 
of  £103,  although  the  current  prices  were  charged.  Thifl 
balance  \\as  sent  to  the  Poplar  Hospital.  ."Vnother  centre  of- 
interest  was  a  working  man's  electric  kitchen  in  barge  of 
Mrs.  Hunt,  the  wife  of  the  Council's  mains  foreman.  The 
borough  electrical  engineer  (Mr.  J.  H.  Bowdeu)  and  his 
assistant  (Mr.  F.  Tait)  are  to  be  congratulated  upon  the 
results. 

.\t  the  Blackpool  "  Ideal  Homos  "  Exhibition,  Messrs.  E. 
D.VRBYSHiRi::.  LTD..  had  three  stands  on  which  they  displayed 
i>verything  from  electric  lamps  to  a  complete  wireless  telephony 
installation.  Amongst  their  exhibits  were  electric  washers, 
vacuum  cleaners,  fires,  ranges,  irons,  boiling  rings,  and  electric 
light  installations.  The  firm  also  made  a  fciiturc  of  its 
"  Exide  "  battery  service. 

Unemployment. — The  followint;  arc  the  details  of  unem- 
ployment compiled  from  Employment  Exchange  registers,  as 
on  November  '27th  : — \^'holly  unemployed,  1.387,400,  increase 
S,382,  short-time  workers.  .53, '2110,  increase  2,'200. 

The  State  of  Swiss  Industry. — In  the  report  of  the  Swiss 
Engineers'  Union  on  the  year  1921,  the  complaiut  was  voiced 
that  the  importance  of  the  export  iudi^stry  to  Switzerland's 
well-being  was  wholly  under-estimated  by  (JovernmenC 
officials,  and  the  industry's  taxibility  was  overrated.  It  was  ;i 
matter  for  thankfulness  that  the  Federation  scheme 
fur  the  electrification  of  the  railways,  notwithstanding 
the  unfavourable  financial  situation,  was  .still  being 
actively  pursued.  In  the  home  market  the  principle 
mu.st  be  more  and  more  insisted  upon  that  what 
could  be  manufactured  at  home  must  be  ordered  in  the 
home  market  in  order  to  improve  the  industrial  situation. 
■  For  the  outside  market  the  question  of  rise  in  quality  in 
particular  was  a  subject  for  consideration.  Hope  in  this 
direction  was  afforded  by  the  fact  that  in  the  countries  with 
depreciated  currency,  and  in  Germany  in  particular,  prices 
were  hastening  towards  the  level  of  the  world  market.  When 
this  point  was  reached  it  would  be  Switzerland's  opportunity, 
with  its  sound  currency,  to  work  again  under  normal  con- 
ditions. As  to  foreign  trade,  the  aggregate  volume  of  imports 
was  28,550  tons  (against  52,154  in  19'1>  and  31,391  in  1913), 
of  which  530  tons  represented  electric  generators  (against  380 
and  751  in  the  years  forenamed) ;  steam  engines  and  turbines, 
5'21  tons  (against  .3.55  and  763) ;  and  fuel  power  motors,  201 
tons  (against  3'26  and  19'2).  In  power  machines  of  all  kinds 
and  electrical  machines  and  apparatus,  the  import  figures  with 
such  a  highly-developed  industry  w  ere  very  .small  indeed.  The 
aggregate  volume  of  expoi'ts  reached  49.397  tr.ns  (against 
66,778  and  36,067),  of  which  dynamcxs  figured  for  7,154  tons 
(against  6,637  and  7,936) ;  steam  engines  and  turbines,  3,853 
tons  (against  3,'249  and  5, .395);  and  fuel  power  motors,  4,769 
tMiis  (against  7.668  and  6.372).  About  half  the  imports,  but 
only  1.8  per  cent,  of  the  exports  were  Cierman. 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  &  Co.  report 
December  6th  : — Cupper  (electrolytic)  bars,  .sheets,  wire  rods 
and  h.c.  wire,  no  change. 

Messrs.  James  &  Shakesiicarr  report  December  tith  :— Copper 
b.irs  (best  selected),  .sheet  ami  rod,  no  change;  English  pig 
lead,  i£'27  5s.,  5s.  decrease  on  la.st  week's  quotation. 

Chinese  Notes. — Lu  Wen-mei,  a  merchant  of  Chuan- 
sliahsien,  Kiang.su.  and  others  have  petitioned  the  Ministry 
(]l  Communications  for  the  registration  of  the  Ta  Chuan  Elec- 
tiic  Light  Co.,  Ltd.  They  propose  to  organise  with  a  capital 
of  $20,000.  The  request  was  granted  providing  that  the  erec- 
tion of  the  plant  was  commenced  within  .six  months'  time 
from  the  date  <jf  the  grant. 

The  Chapei  Hydro-Electricity  Co.,  Ltd..  promoted  by  Slu'ii 
Lien-feng  and  other  notable  mercliaiils  at  Shanghai,  is  now 
issuing  capital  to  the  extent  of  $3.iKlll,000  in  3(K),(XHI  sharen 
of  .'SIO  each.  The  company  will  carry  on  the  water,  electricity 
and  tramway  .systems  in  the  locality.  Its  preparation  bureau 
is.  at  present,  situated  at  Tienchili.  Paoshan  Road,  Shanghai. 

The  Ministry  of  Commimications  has  registered  the  estaii- 
lisliment  of  the  Kienyang  Electri<'  Light  Co.,  in  Fukieii. 
\\hich  was  proposed  by  Chen  Shoii-sin  and  other  local  mer- 
chants of  the  district. 

Diary. — We  have  received  from  .Messrs.  Simplex  Coii- 
iluits,  Ltd.,  of  Garri.son  Lane.  Birmingham,  one  of  their 
Simplex  diaries  for  19'23.  Instead  of  the  cu.stomary  fast- 
hound  booklet  they  have  this  time  adopted  an  inset  idiary 
and  a  loose  solid  calf  cover.  The  diary  is  essentially  one  for 
I'Ugineers,  sectional  ruling  being  letained  throughout.  In 
some  cases  new  tables  have  taken  the  place  of  old  ones,  and 
those  renewed  are  chcked  and  revised  where  nece.s.sary. 
Where  prices  are  subject  to  fluctuation  these  are,  of  cour.se, 
only  corrected  np  to  the  time  of  going  to  press;  they  can 
always  bl^  checked  on  application  to  the  company. 

Improvement  in  Swedish  Flectrlcal  Industry. — The  heavy 

depression  which  marked  1921  in  the  Swedish  electro- 
technical  industry  is  abating,  say.?  the  Swedish  Tekrtixk 
Tidskrift.    Both  employment  and  orders  are  increasing.    Tlie 
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state  of  aflairs  in  1921  wa.s  sue  li  that  the  number  of  workmen 
employed  fell  from  7,500  to  ■i.olHi.  with  shorter  hours,  the  loss 
heinfi  equivalent  to  19,000,000  kioiieu,  or  10  per  cent,  of  the 
capital.  While  the  cost  of  living  remained  at  80  per  cent, 
above  pre-war  level,  the  price  of  products  had  to  be  reduced 
■20  per  cent,  below,  in  order  t«  find  buyers.  The  chief  causes 
^vere  the  retrenchment  of  enterprises  owinfi  to  the  falling 
prices  and  the  high  level  of  tli('  kronen,  which  throttled  the 
.•xport.s  and  favovired  the  countries  with  depreciated  currency, 
witli  which  such  legi.s!ation  as  was  passed  only  weakly 
grappled.  The  successful  issue  from  the  crisis  is  solely  to  th4> 
credit  of  the  industry  itself,  which  has  carried  on  with  reduced 
establishments  and   at  great  sacrifices. 

A  Finnish  Contractors'  Association The  Finnish  Associa- 
tion of  Electrical  Contractors,  which  has  ju.st  celebrated  the 
tenth  year  of  its  existence,  now  numbers  26  firms  in  different 
parts  of  inland.  The  .\.ss(xiation  has  supported  its  members 
in  the  ca.se  of  labour  disputes,  maintained  statistics  with  re- 
gard to  wages  conditions,  expres.sed  opinions  concerning  legis- 
lation proposals,  and  organi.sed  courses  of  instruction  for 
fitters  which  arc  supported  by  the  State. 

Trade  Commissioner  for  Nairobi.— r^c  'fimen  Nairobi  cor- 
respondent learns  that  the  Trade  Commissioner  "  is  expected  to 
return  to  duty  in  January,  and  that  tlio  indications  are  that 
the  post  will  be  maintained.  It  was  recently  proposed  to  dis- 
continue it  for  reasons  of  economy." 


LIGHTING    AND    POWER    NOTES. 


Australia.— BuRRiNJUCK  (N.S.W.).— It  is  announced  that  a 
start  is  to  be  made  this  year  with  the  Burrinj'uck  hydro-electric 
scheme.  The  Burrinjuck  dam  was  built  for  the  dual  purpo.se 
of  providing  water  for  irrigation  and  of  developing  hydro- 
electric power.  A  dozen  towns  over  a  wide  area  will  be  sup- 
plied with  cheap  light  and  ix>wer,  and  it  is  anticipated  that 
important  industries  will  be  established  in  con.sequence.  Mr. 
Ball,  Minister  for  ^^'orks,  states  that  plans  and  specifications 
are  in  preparation,  and  tenders  will  be  called  for  the  supply 
of  machinery.  Practically  all  the  preliminary  work  in  con- 
nection with  the  scheme  has  been  completed,  including  the 
survey  of  the  transmission  lines.  The  following  are  the  chief 
towns  concerned  in  the  scheme : — Jugiong,  C<x)tamuudra, 
(iundagai,  Junee,  Wagga,  Harden,  Murrumburrah,  Young,  and 
Yass.  The  work  will  be  carried  out  in  stages,  and  there  is 
no  complete  estimate  of  th<'  Avhole  .scheme.  The  initial  work 
will  he.  the  construction  of  the  off-take  tunnel  from  Burrinjuck 
to  the  power  house  and  the  foundations  of  the  power  house. 
I  Tenders  will  be  invited  for  this  work,  and  separate  tenders 
for  the  turbines,  switchgear,  transformers,  &c. — Renter's  Trade 
Service   (Melbourne). 

RocKH.MiPTON. — The  Queensland  Premier  has  sanctioned  the 
borrowing  of  £10,060  for  an  electricity  .scheme. 

Burgess  Hill. — Speci.al  Order. — The  Burgess  Hill  and  Dis- 
trict Electric  Supply  Co.,  Ltd.,  is  applying  to  the  Electricity 
Commissioners  for  an  Order  authorising  it  to  generate  and  dis- 
tribute electrical  energy  for  public  and  private  purposes 
within  the  urban  district  of  Burgess  Hill  and  p<irtions  of  the 
parishes  of  Wivelstield  and  Ditchling,  Cuckfleld  rural,  Keynier 
and  Clayton,  and  Hurstpierpoiut. 

Berwick. — Electricity  CHAHoiis.— The  Electricity  Commis- 
sioners have  sanctioned  an  application  by  the  I'rban  Electric 
Supply  Co.  to  fix  the  maximum  charge  for  electricity  at  ]s. 
per  k\Vh. 

Cheadle  and  Gatley.— Electricity  Supply. — The  Council  has 
arranged  to  obtain  a  supply  of  electricity  from  the  Manchester 
Corporation,  and  a  sum  of  £10,000  is  to  be  borrowed  to  meet 
expenditure. 

Continental. — CtERM.\nv. — Referring  to  the  strike  of  the 
workers  of  the  Baden  Anihne  Works  at  Ludwigshafeii,  the 
Ludwig.-ihaieu  coiTesixindent  of  Die  Zcit  states  that  the  French 
Occupation  Authorities  have  ordered  work  to  be  continued  in 
the  vital  industries.  This  order  affects,  among  others,  the 
workers  in  the  Ludwigshafen  electricity  works,  who  had  de- 
clai-ed  a  sympathetic  strike  with  the  workmen  of  the  Baden 
.\nihne  works.— Renter  (Berlin,  December  1st.) 

Czecho-Slov.^kia. — According  to  Kl  Obzor.  an  electro- 
technical  ye;ir-book  for  1!)'22.  the  number  of  pfivate  electricity 
works  existing  in  the  Republic  is  255.  The  pubinj 
undertakings  are  lid  in  nmnber,  with  a  total  capacity 
of  210,530  h.p.  Of  the  total.  101  (equal  to  251,6(50  h.p.) 
ire  steam  driven;  93  (14,300  h.p)  water  driven;  ;i(l 
(12.360  h.p.)  are  equipped  with  Die.sel  engines;  and  15 
(1.010  h.p.)  with  gas  engines.  The  capacity  of  the  under- 
takings ranges  from  .50  to  ■50,(X'i(")  h.p..  there  being  five  steam- 
driven  plants  between  5.000  and  10.000  h.p.  and  .six  between 
10,000  and  50,000  h.p.  ■  the  hishest  of  the  other  forms  of  power 
production  does  not  exceed  5,0('IO  h.p.  The  nirrent  generated 
is  continuous  in  the  ca.se  of  202  stations  (51,116  h.p.)  and 
alternating  in  the  case  of  1.57  stations  (331.S.50  h.p.),  42  being 
of  mixed  character  (.5ft,(>25  h.p.).  The  nationality  of  the.se 
undertakings  is  not  whollv  CzechoSlovakian,  over  half  being 
returned  as  German  and  Hungarian,  having  been  established 
he-fore  the  war  in  most  cases. 


Bp.loium. — The  recently-formed  SocieUi  Generale  Beige  de 
Distribution  Eleetrique  has  secured  the  concession  for  the 
supply  of  electricity  for  lighting  and  jxjwer  purpfjses  in  Ypres. 

Criccieth. — Electricity  Supi-lv.— Tlie  Town  Council  has  de- 
cided to  take  steps  to  light  the  town  by  electricity. 

Glasgow.— B-XTENSio.v  ok  Supply. — The  Corporation  Housing 
Cfimmittoe  has  agreed  to  an  overhead  gyirteni  of  electric  light- 
ing at  Sandyhills. 

Horsham. — Year's  Wokklni;. — The  accounts  of  the  elec- 
tricity department  (engineer  :  Mr.  F.  Ffrencb)  for  the  year 
ended  .lune  31st  last,  show  a  total  income  of  £'9.474  aa  com 
pared  with  £'«,5H(t.  Working  expenses  amounted  to  £6.830,  »<« 
against  £5,287,  leaving  a  gross  profit  of  £i.(m  (£'3.293).  The 
net  re.siilt,  after  payment  (jf  capital  chargi'.'-.  was  a  profit  of 
£'(K)5,  as  compareil  with  £374  in  1920-21.  The  .sales  rose  from 
;H3,834  to  3',10,777  kWh. 

Lancaster. — Purchase  ok  Undertakiko. — ^The  electrical 
engineer  has  submitted  to  the  Electricity  Area  Scheme  Com- 
mittee details  as  to  capital  cost  of  the  National  Projectile 
Factory  power  station  if  adapted  to  give  a  bulk  supply  to 
liancaster  and  Morecambe,  together  with  the  coet  of  convert- 
ing the  present  power  station  in  Marton  Street  to  a  rotary  sub- 
station and  connecting  by  cable  to  the  National  Projectile 
Factory  station.  Particulars  were  also  submitted  of  the  esti- 
mated cost  of  production  at  the  Projectile  Factory  station.  It 
Wiis  resolved  that  the  town  clerk  arrange  for  an  interview  with 
representatives  of  the  Disposal  and  Liquidation  Commission 
relative  to  the  purchase  of  the  NlUional  Projectile  Factory 
station. 

Leeds.— Extension  of  Supply.— The  residents  of  .Alwoodley, 
who  are  outside  the  city  boundary,  have  applied  to  Leeds 
Corporation  for  a  supply  of  electricity,  and  the  Corporation  is 
seeking  the  necessary  sanction  of  the  Electricity  Commis- 
sioners. 

Maidstone.— Loan. — The  Town  Council  ha.s  applied  to  the 
Electricity  Commissioners  for  a  loan  of  £17,2tj6  for  a  new 
boiler,  accessories,  and  buildings  for  the  electricity  works. 

Milnrow  (near  Rochdale).— Electricity  Scheme— The 
Urban  District  Council  has  received  Parliamentary  approval 
to  an  electricity  supply  scheme  for  the  district.  Tlie  scheme 
provides  for  a  bulk  supply  from  the  Rochdale  Corporation,  and 
the  demand  is  already  sufficient  to  ensure  against  any  charge 
on  the  district  rates.  The  total  cost  of  the  scheme  will  bo 
over  £8,(XI0. 

New  Zealand.— Hydro-electric  Development.— The  pro- 
gress being  made  m  the  Dominion  with  the  erection  and  ex- 
tension of  hydro-electric  works  was  dealt  with  by  the  Hon. 
.1.  G.  Coates,  Minister  for  Public  Works,  who  presided  at  the 
Power  Board's  Conference  at  Wellington.  He  stated  that 
since  the  last  conference  the  Lake  Coleridge  power  plant  haa 
been  increased  from  8,000  h.p.  to  16,000  h.p.  capacity.  Con- 
tracts have  been  placed  for  the  increase  of  the  Horahora  plant 
from  S,400  h.p.  to  14,WtO  h.p.,  and  of  the  Waipori  plant  from 
8,000  to  12,(K)t)  h.p.  The  Mangahao  plant  of  "24.000  h.p. 
is  well  in  hand,  and  the  Monowai  plant,  of  the  Southland 
Power  Board,  is  under  way  with  a  capacity  in  the  first  instal- 
lation of  5,000  h.p.,  capable  of  extension  up  to  16,000  h.p. 
The  New  Plymouth  Borough  plant  is  being  extended  from 
1,000  h.p.  to  G,(K)0  h.p.  The  first  development  of  Waikare- 
moana  of  1,000  h.p.  will  be  ready  for  operation  in  a  few  weeks, 
and  finally  the  Arapuni  plant,  with  a  capiieity  of  36,000  h.p., 
capable  of  extension  to  140,000  h.p.,  has  been  .started.  By 
1925  the  total  output  of  the  plant  installed  in  the  Domimon 
will  have  been  incieased  from  69,000  to  147,000  h.p.— iJeuter's 
Trade  Service  (Melbourne). 

Portsmouth,— Price  Reductions.- The  Town  Council  has 
decided  to  reduce  the  initial  charge  for  electricity  for  lighting 
by  id.  per  kWu.  for  power  by  Jd.  per  kWh,  and  for  street 
lighting  by  5s.  per  annum  on  small  lamps,  and  203.  per  annum 
on  the  larger  ones. 

Loans.— .\pplication  is  to  he  made  for  a  loan  of  £31,000  for 
the  installation  of  a  4,0(X)-kW  turbo-alternator  and  two  water- 
tube  boilers,  and  .£40,tX)0  for  .services  and  mains  extensions. 

Sheringham.— Ei.ECTRiciTY  Supply.— The  Urban  Council  has 
under  consideration  a  proposjil  to  light  the  town  with  elec- 
tricity, and  st<^ps  have  been  taken  to  obtain  a  report  from 
consulting  engineers. 

South  Africa.- Proposeh  Standards.— The  South  African 
Kiifliiirer  and  Electrical  Reciew  states  that  the  Electrical 
Section  of  the  South  .\frican  Branch  of  the  British  Engineer- 
ing Standards  .Association  has  recommended  that  the  following 
standiirds  be  adhered  to  in  new  installations :— Direct  current 
systems :  Ci>nsuniers'  pressure  '220  and  440  V ;  station  pre-ssure 
242  and  484  \'.  .Alternating  current  (3-phase)  systems  :  Con- 
sumers' pressure,  between  phase  and  neutral  '240  V,  between 
phases  416  V;  station  pressure  264  and  457  V.  The  specifica- 
tion for  extra-high  pressmes  stipulates  that  the  dehvered 
(declared)  pre.'^sure  and  the  station  pressure  shall  b«  the  same 
for  3.000  V  supplies.  .Above  this  an  increment  of  10  jier  cent. 
IS  added  to  the  declared  pressure  to  give,  the  -station  pressure. 

KiNT,  William's  Tows.— Owing  to  heavy  rainfall,  the  Buffalo 
l-viver  recently  came  down  in  flood,  partially  subraergmg  the 
municipal  electiie.  power  .station  and  causing  .»  stoppage  of  tho 
supply  for  several  day-;, 
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.  Stainland  (near  Halifax). — Electricity  Scheme.— At  tlie 
District  Council  iiic<>tiut!  last  week  a  letter  was  received  from 
the  Yorkshire  Electric  Power  Co.  statinp  it  was  not  prepared 
u>  entertain  the  Council  s  application  lor  electric  lighting, 
[lending  the  Electricity  Commissioners"  decision  on  the  Aue 
and  Colder  Electricity  District.  The  Council  decided  to  ask 
the  company  to  give  the  matter  further  consideration  and  to 
arrange  an  interview. 

Truro. — Electricity  in  Bulk.— The  Town  Council  has  de- 
cided to  take  a  supply  of  electricity  in  bulk  from  the  Cornwall 
Electric  Power  Supply  Co.  The  price  at  any  time  is  not  to 
exceed  '2Jd.  per  kWh,  and,  in  order  to  carry  out  the  scheme,  a 
sum  of  f  1-5 ,000  will  be  necessary.  It  is  proix>sed  to  eupplv 
electricity  to  consumers  at  lOd.  per  kWh  for  lighting  and  5d. 
per  k^^"h  for  other  purposes. 

Ullapool  (RosS'Sbire).  —  Electricity-  Supply.  —  Electric 
lighting  has  recently  been  installed  in  the  district. 


TRAMWAY    AND    RAILWAY    NOTES. 

Australia.— Melbourne.— We  have  received  the  report  of  the 
Melbourne  and  Metiopolitan  Tramways  Boai'd  for  the  year 
ended  June  oOtk,  19-3'2.  Both  cable  and  electric  sy. stems  showed 
a  profit.  Some  idea  of  the  comparative  extent  of  the  two 
systems  may  be  gained  by  regarding  the  capital  expenditure 
upon  each.  This,  at  the  end  of  the  yeai-,  was ;— Cable  evstem, 
±■•2,^550,580;  electric  system,  £1,853,026.  The  revenue  of  the 
electric  tramways  t<italled  £(500,698,  and  the  working  expenses 
amounted  to  ±'4;:i6,519,  leaving  a  gi-oss  profit  of  £164,179.  This. 
together  with  the  gross  profit  from  the  cable  system,  and 
interest  received,  gave  an  available  total  of  £460,053.  After  the 
payment  of  capital  charges,  &c.,  a  balance  of  £306,217  was 
carried  to  the  appropriation  account.  From  this  various  pay- 
ments were  made,  including  £190,000  to  renewals  reserve  and 
i98,107  to  the  State,  and  a  balance  of  £7,792  was  carried  for- 
waxd.  A  total  of  £239,ai5  has  been  contributed  to  the  State 
consolidated  revenue.  The  number  of  passengers  carried  was  : 
—Cable,  151,201,763;  electric,  63..546,4;35;  total,  214,748,198. 
The  report  refers  to  the  appointment  of  Mr.  T.  P.  Strickland, 
M.I.E.E.,  as  chief  engineer,  and  discusses  the  electrification  of 
the  cable  routes.  The  various  systems  of  elecfa-ification  are 
1-eviewed,  and  the  conclusion  arrived  at  is  that  the  overhead 
troUey  system  is  the  most  suitable  and  economical. 

Birkenhead.— Track  Renewals.— With  a  view  to  providing 
work  for  the  unemployed,  the  Tramways  Committee  proposes 
to  reconstruct  the  tramway  track  along  Conway  Street,  between 
Claughton  Eoad  and  Park  Road  East,  at  an  estimated  cost  of 
£20,000. 

Continental. — Spain. — A  company  has  been  formed  in  Ferrol 
to  construct  and  operate  an  electric  tramway  between  that 
town  and  Jubia. 

Derby.- Year's  Working.— The  accounts  of  the  municipal 
tramway  department  for  the  year  ended  March  31st  last  show 
a.  total  mcome  of  £112,084,  as  compared  with  «£120,569  in  the 
preceding  year.  The  working  expenses  amounted  to  ^96,613, 
as  against  £105,922,  leaving  a  gross  profit  of  £15,471  (£14,647). 
Capital  charges,  &c.,  absorbed  £12,240,  making  the  net  result 
.1  profit  of  £3,231,  comparing  with  £'2,099  in  1920-21.  Against 
this  was  debited  a  loss  of  £527  upon  the  omnibus  services,  leav- 
ing £2,704  to  be  carried  to  the  renewals  fund,  as  against  £1,755. 
The  numbers  of  passengers  carried  were  1,162,686  (electric  cars) 
and  191,944  (electric  'buses);  the  car-mileage  was  1,162,686 
and  18,96:3  respectively. 

India.— Calcutta  Tube  Railways.- Mr.  Dalrymple-Hay's  re- 
port says  that  the  construction  of  tube  railways  in  Calcutta  is 
possible  on  the  hooded-shield  and  clay-pocket  system.  The  pro- 
posed route  from  east  to  west  is  6.6  miles  inlength,  and  the 
portion  in  tunnel  will  be  5.9  miles.  The  internal  diameter  of 
the. tunnels  will  vary  from  12  ft.  0  in.  to  13  ft.  6  in.,  and 
the  gauge  will  be  6  ft.  6  in.  The  estimated  cost  is  £3,500,000. 
— Renter'n  Trade  Service  (Bombay). 

Leeds.— New  Route.— The  Corporation  Tramways  Commit- 
tee contemplates  extending  the  tramway  system  to  Temple- 
newsara  {via  the  Selby  R«->ad).  U>  Killingbeck  (via  the  York 
Road),  and  from  there  into  Crossgates. 

Leicester.— Phoposed  Replacfment  of  Tramcars.— .According 
to  the  Daily  Mail,  the  Chief  Constable  has  reported  in  favour 
of  the  gradual  replacement  of  traracars  by  motor  omnibuses 
to  relieve  traflic    <  ongestiou   in  the  city. 

Lintbwaite  (Yorkshire).— .Occident.— A  heavy  Bradford 
motor  wagon  skirlrled  on  the  wet  roadway  in  the  early  morn- 
hig  of  December  Irft,  and  knocked  a  tramway  standard  so 
Far  out  of  po.sition  that  the  overhead  wires  were  bioken.  The 
driver  was  injured  and  had  to  be  taken  to  the  infirmary.  The 
tramway  service  was  delayed  8ome  time  while  the  damaged 
overhead  system  was  being  repaired. 

London.— Pbopo.seij  Faih-,  Rrductions.- .As  the  Highways 
Conmiittee  of  the  L.C.C.  r.-c/nin's  that  much  of  the  reduction 
in  working  costs  is  due  to  i|.  re  isod  wages  paid  lo  workmen, 
it  proposes  that  cert'iin  r.  .InciiniiK  shall  be  made,  as  from 
.Tanuary  1st,  192?;  in  workjocn'F  fares.  The  new  fares  will  be 
rfs  follows  ::— Not  exceeding  foul-  sectioDs, 'Sd.  return  (approx.' 


distance  4.8  miles):  exceeding  four,  but  not  exceeding  eight 
sections.  4d.  return  (approx,  distance  9.6  miles);  exceeding 
eight  sections,  6(1.  return.  The  committee  has  also  decided 
that  during  those  luiurs  in  which  the  2d.  maximum  (mid-day) 
fare  is  in  oi)cratioii.  the  penny  fare  stage  shall  be  three  sec- 
tions of  approximattdy   .6  mile  each. 

The  London  TTnited  Tramways,  Ltd.,  are  reducing  the  lid. 
tramway  fares  to  Id. 

Paisley.— Sale  of  Tramway  Undertaking.— The  shareholdeis 
of  the  I'aisley  .and  District  Tramways  Co.  have  unanimously 
agreed  to  sell  the  Paisley  tramway  system  to  Glasgow  Corpora- 
tion for  £250,(X)0.  Directors  and  certain  officials  are  to  bi- 
compensated  for  loss  of  office. 

Salford.- Year's  Working.— The  report  of  the  genera! 
manager  of  the  Corporation  tramways  (Mr.  G.  W.  Holforii) 
for  the  year  ended  March  31st,  1922,  records  a  gross  incoin.' 
of  £'564,226,  as  compared  with  £.542.747  in  the  preceding  year 
Working  expenses  amounted  to  £458,0.52.  as  against  £433, 95o, 
leaving  a  gross  profit  of  £106,174  (£108.797).  After  the  pay- 
ment of  capital  charges  a  net  profit  of  £7,574  remained,  a. 
large  decline  from  the  previous  year's  figure — £16,812.  llic 
number  of  car-miles  run  increased  from  6,019,067  to  ri.c".  in,i. 
but  the  number  of  passengers  carried  decreased  from  7."-, :  :  ,  'i 
to  76.307,988.  All  the  above  statistics  include  those  .>i  ih. 
motor-omnibus  service. 

■yVest  Ham.— Reduced  Fares.— The  Town  Council  has  d.' 
cided  to  reduce  its  tramway  fares  on  January  1st  next,  when 
the  charges  will  be  one  penny  for' two  sections  and  lid.  for 
three  sections.  Each  section  is  approximately  half  a  mile  in 
length.  Workmen's  fares  are  to  be  at  the  rate  of  eingle  fare 
for  the  double  journey,  with  a  minimum  of  2d.  return.^ — 
Westminster  Gazette. 


TELEGRAPH    AND    TELEPHONE   NOTES. 


Belgium.— Radio  Telegraph  P.atents. — It  is  understood, 
write.s  the  Exchange  Telegraph  Co.'s  Antwerp  correspondiftt, 
that  the  Radio  Corporation  of  America  is  prepared  to  cede  its 
rights  for  the  exploitation  in  Belgium  of  certain  patents  apply- 
ing to  apparatus  for  the  reception  of  radio  messages  and  to 
antennae. — Financial  Times. 

Cuba. — Broadcasting. — Radio  telephone  broadcasting  is 
about  to  be  inaugurated  in  Cuba,  says  the  T.  &  T.  Age,  and 
interest  is  thoroughly  active  in  the  matter. 

Germany. — Increased  Tariffs. — The  commercial  adviser  of 
the  Imperial  Post  Office  hae  recommended  that  the  postal, 
cheque,  telegram,  and  telephone  charges  be  increased  on  the 
average  by  100  per  cent.  This  proposal  must  be  submitted  to 
the  Reichsrat  and  the  compelent  committees  of  the  Reichstag 
before  coming  into  force. — Heuter. 

New  Zealand.— Radio  Telegraphy. — The  Postmaster-Gen- 
eral, Mr.  Coates,  is  in  favour  of  a  direct  radio  system  giving 
New  Zealand  world  communication  in  preference  to  the  chain 
system.  Two  companies  have  been  negotiating  for  rights,  but 
the  Government  is  unable  to  move  because  Great  Britain  has 
not  yet  decided  on  her  action. — The  Times. 

Radio  Telephony. — Broadcasting. — Since  broadcasting  aictu- 
ally  began  there  has  been  a  steady  and  growing  demand  for 
licences.  A  sti-iking  increase  is  shown  in  the  number  of  experi- 
mental licences,  which  are  granted  only  to  those  who  are 
competent  to  make  a  useful  contribution  to  radio  research. 
Up  to  the  end  of  last  March  8,000  such  licences  had  been 
issued,  but  by  October  31st  the  number  had  increased  to  over 
18,000,  an  increase  of  more  than  10,000  in  seven  months. 

The  Firk  "Risk." — The  St.  Pancras  Estates  Committee 
recommendfi  "  that  applications  from  tenants  of  dats  in  the 
Council's  dwelhngs  to  fix  wireless  installations  be  not  acceded 
to."  The  committee  reports  that  the  insurance  company  with 
which  the  property  is  insured  against  fire  con.?iders  that  it 
would  be  advisable  to  refuse  permission  if  the  .sets  are  being 
installed  and  fitted  by  amateurs,  or  else  insist  on  their  being 
inspected  by  a  quahlied  engineer  and  on  a  signed  report  being 
obtained  that  everything  is  in  order.  The  company  also  ( 
advises  that  special  attention  be  given  to  fixing  the  aerials 
and  to  the  earthing  having  been  properly  carried  out.  With 
regard  to  the  Council's  maisonnettes,  where  garden  ground 
is  available,  and  the  apparatus  need  not  be  fixed  on  the  build- 
ings, the  committee  has  deferred  its  decision  pending  consulta- 
tion   with   the   chief   electrical  engineer. — The   Tim.es. 

.\  correspondent  of  The  Times  complains  that  the  CJorporation 
of  the  City  of  London  has  refused  him  permission  to  erect  an 
aerial  on  a  building  which  is  the  property  of  that  body.  'The 
building  is  a  large  block  of  flats  of  which  the  roof  is  flat 
and  put  to  many  uses  by  the  occupants  of  the  dwelling.  Tte 
^■iew■  taken  by  the  Corporation  was  that  if  one  such  request 
were  granted  no  similar  one  could  reasonably  he  refused.  The 
erection  of  a  forest  of  aerials  would  make  it  impossible  to 
use  the  roof  for  other  purposes,  but  it  is  not  to  be  assumed 
that  an  objection  would  be  raised  to  putting  an  aerial  on  a.. 
roof  of  one  of  the  Corporation's  buildings  if  the  amenities 
of  the  place  were  not  thereby  impaired,  subject  to  the  approval 
of  the  fire  insurance  company  concerneii..  _ 
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Radio  lelegraphy.— Shiis'  (Jpkkators.— The  Cunard  Steam- 
ship C<>.  has  (Jocidcd  ti.  maintain  its  radio  branch,  so  that 
every  membor  of  the  crews  sliall  tw;  subject  to  the  company's 
disuphne.  Hitherto  the  litty  ofx^rators  in  the  company's  fleet 
have  been  onii^loyea  of  the  ]\larconi  Co.  'llie  Cunard  operators 
will  wear  a  specially-desifiiu'd  uniform,  and  a  senior  operator 
will  rank  e(|iiivalent  to  a  .second  officer  of  the  n.avigating 
brancli ;  junior  ojierators  will  be  graded  a.s  officers.  The  White 
Star  and  other  lines  do  not  intend,  at  present,  to  follow  the 
Cunard  example,  but  will  rely  on  the  Marconi  Co.  and  other 
radio  firms  for  their  oix-iators  and  installations.— Btseriina 
News. 

Russia.— Eastern  I'elegraph  Routes.— The  (Jreat  Northern 
Telegraph  Co.  expected  to  oijen  offices  at  Moscow  and  Omsk 
on  December  1st.  The  Soviet  Govei-nment  has  guaran- 
teed the  officials  of  the  company  full  liberty  and  has  allowed 
the  company  to  establish  special  food  centres.  All  telegrams 
for  East  Asia  by  the  company's  route  will  be  forwarded  from 
Omsk.  At  present  two  lines,  via  Irkutsk  and  Peking  and 
Kiaehta  and  Harbin,  are  working,  and  telegrams  from 
London  to  Shanghai  can  now  get  through  in  two  hours. 
There  has  not  been  very  great  difficulty  in  repairing  the 
lines,  the  damage  done  having  been  less  than  was  expected. 
Danish  engineers  have  examined  the  whole  route,  accom- 
panied by  Russians,  who  have  learned  to  use  the  apparatus. 
Telegram  rates  in  Russia  were  not  raised  dnnng  the  war; 
most  of  them  are  unchanged,  but  some  have  been  reduced. 
The  Danish  company  expects  that  there  will  be  great  tele- 
graphic traffic  to  the  East  via  Cojienhagen  as  soon  as  the 
new  Russian  stations  are  opened. — The  Times. 

Sweden.— Broadcasting.— The  Allgemeine  Elektrische  Gesell- 
schaft,  Svcnska  Radio  Aktiebolaget,  and  Tidningarnas  Tele- 
grambyras  Aktiebolaget  have  applied  to  the  Swedish  Govern- 
ment for  a  joint  concession  for  a  monopoly  of  broadcasting  in 
the  country.  The  radio  companies  intend,  if  the  concession 
is  granted,  to  fonn  a  s[)ecial  company  for  this  purpose  with  a 
minimum  .share  capital  of  kr.  1,000,000.— Renter. 

The  Telegraph  System.— Taeiffs.—Mx.  N.  Chamberlain, 
Postmaster-General,  answering  a  .series  of  questions  in  the 
House  of  Commons,  said  that  the  number  of  inland  telegrams 
sent  in  the  United  Kingdom  (including  Ireland)  during  the 
financial  year  1913-11,  when  the  rate  was  6d.,  averaged  about 
six  millions  a  month.  The  number  sent  dming  the  financial 
yeiir  1921-'2'2  at  the  .shilling  rate  was  about  five  millions  a 
month.  In  view  of  the  fact  that  even  with  a  Is.  tariff  the 
service  was  run  at  a  con.siderable  lo.ss,  he  could  not  hold 
out  any  hope  of  a  return  to  the  6d.  rate  in  the  near  future. — 
The  Tinie.t. 

West  Indies. — Cable  CoMMnNlCATioN. — In  order  to  maintain 
cable  communication  throughout  the  British  West  Indies,  an 
agreement  has  been  entered  into  between  the  British  Govern- 
ment, the  Dominion  of  Canada,  the  Crown  Agents  for  the 
Colonies,  and  the  West  India  and  Panaina  Telegraph  Co., 
allowing  the  company  to  increase  its  charges.  The  agreement 
provides  for  increases  in  the  existing  maximum  rates  of  6d. 
per  word  on  "  through  "  rates,  and  an  increase  of  one-third, 
with  a  maximum  of  6d.,  for  inter-island  ratejs.  Deferred  Press 
and  Government  telegrams  are  to  be  carried  at  half  the  ordinary 
rates.  These  increased  rates  are  authorised  until  March  31st 
next,  and  the  future  rates  are  to  be  decided  by  circumstances. — 
Financier. 

The  Treasury  considered  various  proposals  to  prevent  the 
cessation  of  the  company's  syst.em,  including  its  purciase  by 
the  Governments  concerned,  but  decided  on  the  above  policy. 
— Morning  Post. 


CONTRACTS    OPEN    AND   CLOSED. 

{Th«  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Elbctrioal  Review  in  which  the 
"  Official  Notict  "  appeared.) 


OPEN, 


Abertlllery. — December     15th.       Electricity      Department. 

One  ■i.aOO-V,  h.p.  feeder,  one  '20(")-kW  and  one  .'W-kW  convea-t- 
ing  sets;  h.  and  l.p.  switchgear;  static  tran.sfonners  and  l.p. 
.switchgear;  -a.c.  overhead  and  underground  distributing 
system.     (November  '24th.) 

Atherton. — December  20th.  Urban  Distj-ict  Council. 
Two  30-kVA,  single-phase  transformers  and  one  150-kVA 
ditto.     (Deeember  1st.) 

Australia. — Perth.— Jajniarj-  17th.  Postmaster-General's 
Department.  Telephone  and  telegraph  apparatus,  testing  in- 
struments, and  protective  apparatus.* 

Newcastle,  N.SiW.— Dtx;ember  14th.  City  Council.  Trans- 
formers and  con  ta'ol  equipment.* 

Melbourne.- January  'i-lth.  Tramways  Board.  1,650  steel 
poles,  either  solid  or  in  three  sectiops.—Rtuter'g  Trade  Service 
(Melbourne).  .     .    ■'..■■,  "^ ''!'.', 


Sydney.- January  3Ist.  New  South  Wal.-:  Kailwayg  ho- 
partment.  Four  I,000-kW  rotary  convert«T  sets.— Reuter'* 
Trade  Service  (Melbourne). 

Belgium. — December  16th.  Direction  Generalc  des 
I'ri.sons,  S<Tvice  Cftntral  du  Travail.  81,  Rue  Ducale,  BriifScL-. 
Elf-<tric  motors  and  machines  required  in  connection  with  the 
bookbinding  ilfpartments  m  the  various  Belgian  priwms. 

Bolton-upon-Dearne. — December    21st.      Dearne    District 

Ijght  Railways  Conimittiv!.  Construction  and  «i<|uipment  of 
the  Dearne  District  Ught  Railways.— Rails  and  fishplates; 
points  and  crassings;  permanent  way,  road  widening,  ami 
bridge  works;  overhead  line  equipment ;  f<^der  cables ;  sub- 
.■-latioii  plant;    rolling  stock ;    buildings.     (December  1st.) 

Dublin. — December  18th.     Dublin  United  Tramways  Co. 

(I89t;)  i>td.    Stores  for  six  months.     (S<-e  this  issue.) 

Edinburgh. — December    12th.       Tramway>     Department. 

•21,.of)l»  h.sh|)late  bolts  and  nuts  and  12,-tOO  tie-bars.  Forms  from 
the  manager. 

Headington,  near  Oxford. — December  9th.  Board  of 
Guardians.    Installation  of  electric  lighting  in  the  infirmaries, 

&c.     (November  24th.) 

Hull. — December  llth.  City  Council.  Construction  of 
4-20  yd.  of  tramway  track  ih  Osborne  Street.  F.  W.  Bricknell, 
city  engineer,  Guildhall,  Hull. 

India. — Januarv  9th.  Great  Indian  and  Peninsular  Rail- 
way Co.  Electrification  of  Bombay  suburban  lines:  Elec- 
trical equipment  of  coaches,  overhead  equipment  of  permanent 
wa>,  and  overhead  jjistribution  lines.     (November  17th.) 

London. — Barking. — December  19th.  County  of  London 
Electric  Supply  Co.,  Ltd.    Water-tube  boilers  for  the  Barking 

power  station.     (November  24th.) 

Long    Eaton. — December  llth.      Electricity   Department. 

Storage  battery,  3-wire  booster,  switchboard,  and  steel  plat- 
form.    (December  1st.) 

Manchester. — January  1st,  1923.  Rivers  Committee. 
Conversion  of  Davyhulme  sewage  works,  Urmston,  from  steam 
to  electric  drive.  Secretary,  Rivers  Department,  Town  Hall, 
Manchester. 

New  Zealand.— WELLINGTOS.—January  30th.  Posts  and 
Telegraph  Department.    2,000  g.i.  earth-rods,  5  ft.  x  i  in.* 

Nuneaton.— December  20th.  Electricity  Department. 
One  balancer,  complete  with  switchboard  panels  and  acces- 
sories.    (See  this  issue.) 

Portsmouth. — December     13th.       Board     of     Guardians. 

Electnc.il  littiugs  for  three  months.     Mr.  H.  C.  Morrell,  clerk, 

St.    Michael's   Road. 

South  Africa. — Brandi-ort,  O.F.S.— January  30th.  Muni- 
cipal Council.  Water-tulie  steam  boilers,  steam  engines  and 
alternators,  switchboard,  boiler  and  engine-hous.-  auxiliaries, 
steel  poles  and  overhead  conductors  (erected),  tran_sforiuers, 
house  services  and  meters.  Prof.  W.  Buchanan,  75,  Louis 
Botha  Avenue,  Johannesburg.— ficuifr's  Trade  Service. 

Malmesbuby.— January  26th.  Municipal  Council.  Electric 
lighting  plant,  including  two  75-kW'  d.c.  sets,  boilers,  poles, 
battery,  &c.* 

Torquay. — December  18th.  Elcctricitv  Committee.  Two 
400-k\\  rotarj-  converters  and  one  300-k\V  rotary  convertea-, 
complete  with  transformers,  switchgear,  and  accessories.  (De- 
cember 1st.) 

Warrington. — December  llth.  Electricity  and  Tramways 
Department.     Motors.     (November  '24tli.) 

December  19th.  Board  of  Guardians.  Supply  of  electriuil 
goods  for  three  months  for  Warrington  Union.  Mj-.  .\.  Bot- 
tomley,  clerk  to  the  Guardians,  Bewsey  Chambers,  Warring- 
ton. 

Wingate  (Co.  Durham). — December  9th.  Parish  Coun- 
cil. Electric  lighting  installations  .at  Wheatley  Hill  CoimciJ 
houses  and  to  Wingate  Lane;  also  at  Deaf  Hill  C»ouncil 
houses.  Mr.  W.  Stoker,  clerk  to  Wingate  Parish  Council,  1, 
Eleventh  Street,  Wheatley  Hill,  Ct>.  Durham. 


"A  copy  of  the  i>lan,  s(ieciticatioi),  and  conditions  of  tender. 
&c.,   can  be  inspected  .at   the  Department  of  Overseas  Trade 

(Room  SI),  ?,•:,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Dundee. — Quotations  for  cable  for  the  Corporation  Llc^ 
iiicity  Department  showed  that  a  German  offer  w.is  about  £Xcii^ 
below  the  lowest  British  offer,  but  the  engineer  jxnnted  out 
that  he  had  no  knowUnlge  as  to  the  quahty  ot  the  German 
cable,  and  the  British  oiler  ot   i'l,'204  was  accepted. 


Glasgow. — Corporation.     Accepted: — 

Electric    lighting   installntion   at  the    Moncur  Stri>?t    lo^ijing-ho 
Small    &    Macdonuld. 


(£9*1.— 
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Hoylake  and  West  Kirby. — Electricity  Committee.  Ac- 
cepted subject  to  the  Siinction  of  the  Electricity  Coiuims- 
sioners:  — 

Condenser   (£670).— Bclliss    &    Morcom. 

Tooling  tower  (£621).— Film  Cooling  Towers,    Ltd. 

London. — Shoreditch.— Lighting  Committee. 

On*'   20.ton    o\-erhe.td    Ir.Tvelling  crane   for    Whiston   Street  sub'-italion  :-- 
Herbert   Morris,  Ltd.  i.i«fpi«l) 


l.ld. 


£1,040 

1.087 


Ko> 


Ltd. 


N'.iughan    Cnine   Co..    l.ld IfiM 

Manchester. — Tramways  Committee.     .Accepted: — 

KIrriric   g.o.U   lift.— W.    Wadsworlh   &    Sons.    ltd. 

Waterworks  Committee.     .Accepted: — 

I  .ihle  /or  Whimorlh  Slrool  We.*t  station.— W.    T.  Henlev  "s  Telegraph  Wi.i 
C...    Ltd. 

Hlectricity  Committee.     .Accepted: — 

(able.- .Macintosh  Cable  Co.,    Ltd. 

Two   sets    o(     electric     telegraphs    for    Barton     power   station.— Chadbur 
(Ship)  Telegraph   Co.,   Ltd. 

Housing  Committee.     Accepted: — 

Installation  of  electnc  lighting  at  houses  on  the  Kallowfield,  Blackley,  i 
.N'ewton  Heath  estates.— J.  V.  Pjatt,  of  Manchester. 


FORTHCOMINQ     EVENTS. 


Birmingham  and  District  Electric  Club.— Saturday,  December  9th.  .^i  the 
Crand    Hotel.     At   7    p.m.     General    meeting. 

Royal  Society  of  Arts.— Monday,  December  Uth.  .At  John  Street.  Adelphi, 
WC.     M  8  p.m.     Cantor   Lecture.   "  Brown   Coal  and    Lignites,"   by    Prof. 

W,    A.    Bone. 

Junior  Institution  of  Engineers.- Tuesday.  December  12th.  At  the  Roval 
United  Service  Institution,  Whitehall,  S.W.  .At  7.30  p.m.  Presidential 
address,  "  The  Utility  of  Theory  to  the  Practical  Man,"  by  Capt.  H.  Riall 
Sankev,    late    R.E. 

Friday,  December  ISth.  At  39,  Victoria  Street.  S.W.  At  7.30  p.m. 
Leclurette,    "  Notes  on    Printing  Machinery,"   by    Mr.  W.   T.  Marchant. 

(North-Eustern  Section).— Tuesday,  December  12th.  At  Armstrong 
College,  \ewcastle.on-Tvne.  At  7.15  p.m.  Paper  on  "  The  Heavy  Oil  En 
gine,"    by    Mr.    J.   Calderwood. 

Paisley  Association  of  Engineers.— Thursday,  December  12th.  At  99,  High 
Street.     At   7.30   p.m.     Paper  on   "  Broadcasting,"   by    Mr.    H.   Hamilton. 

Illuminating  Engineering  Society.— Tuesday.  December  12th.  .At  the  Roval 
Society  of  Arts,  John  Street,  Adelphi.  W.C.  At  8  p.m.  Discussion  'on 
"  Recent  Developments  and  Modern  Requirements  in  Street  Lighting," 
to  be  opened  by  .Mr.  H.   T.   Harrison. 

National  Association  of  Supervising  Electricians.- Tuesdav,  December  12th. 
At  St.  Bride's  Institute.  E.C.  At  li.4j  p.m.  Lecture  on  "The  High  Cost 
of  Electrical  Installations,"  by   .Mr.   W.  J.    Rcvell   and   Mr.   F.   T.  Alldread. 

Clectro-Harmonic  Society.— Tuesday,  Dcceml«T  12th.  At  Gaston  Hall, 
Westminster.     .At    H    p.m.     Smoking    concert. 

Greenock  Association  of  Electrical  Engineers.— Wednesday,  December  Uth. 
.\l  22.  West  Stewart  .Street.  .At  7.4j  p.m.  Paper  on  "  Lamp  Manufac- 
ture,"  by    Mr.   J,   M.    Anderson. 

Liverpool  Engineering  Society.— Wednesday,  December  13th.  At  the  Royal 
Institution.  Colquitt  Street.  .At  8  p.m.  Paper  on  "  Water  and  Water 
Power,"    by    Mr.   D.    H.    Thomson. 

Nottingham  Society  of  Engineers.- Wednesday,  December  13th.  At  the 
WelU^k    Hotel.     At    ".30    p.ni.     Annual    dinner. 

Chelmsford  Engineering  Society.— Thursday;  December  Hth.  At  the  East 
Anglian  Institute  of  -Agricutlure.  .At  7  p.m.  Paper  on  *'  Lubrication  of 
Internal-Combustion    Engines,"  by   Mr.    A.    I>.  Smith. 

Northampton  Engineering  College  Engineering  Society. — Thursday,  Decem- 
ber 14th.  At  the  Northampton  Institute.  At  5.30  p.m.  Paper  on  "  Steam 
Turbines,"  by  .Mr.  .M.  L.  G.  Scmple. 

Optical  Society.— Thursday,  December  Uth.  At  the  Imperial  College  of 
Science,   South    ensington,   S.W.    At   7.30  p.m.    Ordinary  meeting. 

Ctiemlcal  Society.— Thursday.  December  14th.  At  the  Institution  of  Mechani- 
cal Engineers.  Storey's  Gate,  S.W.  At  8  p.m.  Lecture  on  "  The  Metal- 
lurgical  .Applications  of  Physical  Chemistry,"  by  Prof.  C.  H.   Desch. 

Institution  of  Electrical  Engineers.— Thursday,  December  14th.  At  the 
Iniliiuiion,  Victoria  Embankment,  W.C.  At  6  p.m.  Paper  on  "Electric 
.\rc   \\',-Mint;  .Apparatus  and    Equipment,"  by   Mr.   J,   Caldwell. 

(Students'  Section).- Sunday,  December  10th.  At  3  p.m.  Visit  to 
the  City  and   .South   London    Railway    Reconstruction    Works. 

(Liverpool  Sub-Centre).--Monday,  December  11th.  At  the  University, 
Liverpool.  .At  7  p.m.  Paper  on  "  Domestic  Load  Building,"  by  .Mr.  W. 
A.   Gill.jtt. 

(East-Midland  Sub-Oentre).— Tuesday,  December  12th.  At  Lough- 
bornu^jh   Coll'  fir.     .At    6.45   p.m.     Short  papers. 

(North-Western  Centre).- Tuesday,  December  12lh.  At  the  Engineers' 
Club,  .Man-.h'.-ster.  At  7  p.m.  Informal  meeting.  Discussion  on  "  Low- 
and  Medium-pressure  Industrial  Wiring,"  to  be  introduced  by  Mr.  J. 
Kirlh. 

(Scottish  Centre).— Tuesday,  December  12ih.  At  307,  Bath  Street, 
<flasgow.  .At  7.3ti  p.m.  Paper  on  "  The  Possibilities  of  Transmission  by 
Underground   Cbles   at   100,000/150,000  V,"  by  Mr.   A.  M.  Taylor. 

(Soottieh  Centre).— Studests'  Section. — Friday.  December  15th.  At 
th-    Royal    T-chni.  jl    College,    Glasgow.     At  7.30   p.m.     Magazine    night. 

(Dundee  Sub-Centre).- Thursday,  December  14th.  At  the  University 
Coll^-g'-.  Dun<lee.  .\t  7.30  p.m.  Paper  on  "Automatic  Protective  Gear," 
by    .Mr.    A.    E.    .McColl. 

(South-Midland  Centre).— Wednesday,  December  13th.  At  the  Univer- 
sity. Biuningh.im.  At  7  p.m.  Paper  on  "  The  Possibilities  of  Transmis- 
sion by  Underground  Cables  at  100.000  10  150.000  V,"  by  Mr.  A.  M. 
Taylor. 
Institution  of  Mechanical  Engineers.— Friday,  December  16th.  At  the  In- 
sti'ution,'  Storey's  Gate,  S.W.  Ai  6  p.m.  Paper  on  "  Reclamation  Plant 
and    Its  Operation,"  by    Mr.  G.   L'jmlcy. 

British  Eleotrloal  Development  Assoolatlon.— Friday,  December  15th.  At 
Caxton  Hall,  Westminiter.  S.W.  .\i  7  30  p.m.  Salesmanship  Conference — 
f-wlure  on  "  Theory  and  Practice  '.f  Salesmanship  in  Relation  to  the 
Bectrical   Industry."    by    .Mr.    W.  Attwood. 

Institution  9f  Production  Engineers.— Friday.  December  Uth.  At  the  Enei- 
nr-r^'  Club:  W.  Ai  7  30  p  m  Paper  on  "  The  Production  Engineer,"  by 
.Mr,  H    E    Hcntr. 


NOTES. 


Appointments  Vacant. — Lecturer  ou  the  design  of  electrical 
ui'dchinery.  lor  Faraday  House  Engineering  College.  Shift 
charge  engineer  for  the  Kilmarnock  Oorixjration  Electricity 
Supply  Department.  Plumber-jointer  for  tlie  Hackney  Cor- 
poration Electricity  Department.  Chief  electricity  accounts 
clerk  (i''240)  for  the  Guildford  Corporation.  fSee  our  adver- 
ti.semeut  pages  to-day.) 

Service  Notes. — Major  K.  \V.  Home,  Royal  Marine  Lij<hl 
Infanti-y,  has  been  appointed  to  H.M.S.  President,  London, 
for  service  with  the  Wireless  Telegraphy  Board  at  the  .Ad- 
luu'alty.  Major  Home  was  couimi-ssioned  in  the  Boyal  Marines 
in  lOUi,  reached  his  present  rank  in  .Tune,  1917.  and  having 
.specialised  in  wireless  telegraphy,  has  been  associated  with 
that  branch  of  the  .service  for  .some  time.  He  will  join  the 
Board  on  New  Year's  Day.  Captain  A.  J.  Mellor,  Royal 
Marine  Light  Infantry,  has  been  appointed  to  the  Cleethorpes 
radio  telegraph  station  from  the  date  of  taking  over,  'lin- 
officer  got  his  commission  in  the  Royal  Marines  iu  19t)'2,  and 
was  promoted  captain  in  September,  1914.  He  held  the 
temporary  rank  of  major  during  part  of  the  Great 
War,  and  was  a  stafif  officer  for  some  time.  Major 
W.  D.  Merrett,  T.D.,  A.M.I.E.E.,  late  of  the  London 
Electrical  Engineers,  has  been  posted  in  the  same 
rank  to  the  11th  A,.\.  Battalion,  Royal  Engintiers,  Terri- 
torial .\rmy.  Capt.  W.  H.  Rodgers,  from  the  London  Electri- 
cal Engineers  has  been  appointed  a  major  in  the  10th  A..\. 
Battalion,  Royal  Engineers,  Territorial  Army.  He  was  a  cap- 
tain in  the  Royal  Engineers  during  part  of  the  Great  War. 

Lectures. — "  How  Electricitv  Helps  the  Farmer." — On 
November  '25th  a  crowded  and  appreciative  meeting  of  the 
Bedford  Park  Natural  History  and  Gardening  Society  attended 
a  lantern  lecture  given  on  the  above  subject  by  Mr.  H.  A. 
Carney  (who  is  associated  with  the  work  of  Mr.  R.  Borlase 
Matthews,  the  apostle  of  electro-farming  m  this  country).  A 
comprehensive  series  of  slides  (many  from  j)hotographs  taken 
at  Greater  Felcourt)  was  shown,  and  accortiing  to  data  given 
by  the  lecturer  the  consumption  of  electricity  is  relatively 
trifling,  the  energy  which  will  light  a  forty-watt  lamp  for  25 
hours  being  sufficient,  for  instance,  to  chaff  half  a  ton  of  hay. 
or  cut  up  six  tons  of  swedes,  or  milk  5'2  cows,  or  churn  and 
make  Itio  lb.  of  butter ;  the  work  in  all  cases  being  accom- 
plislied  without  physical  exertion  and  in  a  fraction  of  the  time 
possible  by  other  methods. 

Electro-culture  or  the  electrical  stimulation  of  plant  growth 
was  referred  to  as  a  proven  possibility  and  one  likely  to  be  of 
all-round  benefit  to  the  farmer,  who  can  rely  upon  a  minimum 
increase  of  10  i>er  cent,  in  his  crop  yields  from  its  application. 
Instances  of  much  higher  yields  were  mentioned,  up  to  50  per 
cent,  increase  (for  instance  for  wheat,  oats,  and  potatoes), 
the  annual  financial  gains  varying  (at  pre-war  prices) 
from  £<i  10s.  to  £15  per  acre.  It  apjiears,  however,  that  the 
necessary  equipment  has  not  yet  been  developed  on  a  commer- 
cial scale  for  really  practical  work  on  farm.  The  success  which 
attended  electric  haymaking  has  since  been  repeated  on  a  large 
farm  whose  earn  crop,  extending  to  several  hundred 
acres,  was  in  danger  of  rotting  on  the  fields.  By  instalhng 
suitable  equipment  the  crop  was  saved,  and  is  now  being 
thrashed.  Even  in  fruit  growing  it  seems  that  electricity  may 
be  useful,  for  a  reference  was  made  to  some  experimente  that 
are  being  carried  out  in  New  Zealand,  where  electric  lamps 
are  hung  in  the  fruit  trees.  By  increasing  the  producing  capa- 
city of  farms  and  of  the  labour  employed,  the  ext^^nded  u.se  of 
electricity  in  agriculture  will  eliminate  the  more  monotonou.<i 
and  the  heavier  part  of  the  work,  and  the  status  of  the  farm 
worker  will  be  raised,  his  standard  of  living  improved,  and  his 
wages  increased  because  of  his  increased  productive  capacity. 

"  Safety  First." — On    November    27th,   members   of   the 

Circle  of  Scientific,  Tecunical  and  Ti'ade  Journalists,  and  repre- 
sentatives of  the  technical  Press,  paid  a  visit  to  the  extensive 
rep^air  works  of  the  London  General  Omnibus  Co.,  Ltd.,  at 
Chiswick,  at  which  a  fleet  of  3,lX)0  motor-'buses  is  overhauled, 
with  the  result  that  the  breakdowns  have  been  reduced  to  a 
minimum. 

Following  the  inspection  of  the  works  an  address  on  the 
"  Safctv  First  "  movement  in  England  was  given  by  Mr. 
H.  E.  Blain,  C.B.E.  The  address  dealt  both  with  industrial 
safety  methods  and  with  the  steps  being  taken  by  the  London 
Safety  First  Council  to  diminish  accidents  in  the  streets  of 
Lonaon,  and  thus  followed  very  appropriately  after  the  in- 
spection of  the  repair  shops.  Mr.  Blain  illustrated  his  remarks 
by  lantern  slides  t)f  a  great  variety  of  posters  which  have  been 
used  in  propaganda  in  sch(X)ls,  Ac,  and  refercnt'c  was  made  to 
the  useful  work  of  the  Drivers'  Educational  Committee.  It 
was  stated  that,  in  spite  of  the  great  increa.se  iri  vehicular 
traffic,  the  number  of  accidents  to  persons  or  property  in  the 
Metropolitan  Police  District  has  been  reduced  from  55,700  in 
1914  to  45,700  in  1920. 

The  u-nrk  of  the  British  Industrial  Safety  First  .Association 
18  proving  equally  useful  in  factories.  In  19'20  a  sum  of 
i;6,iAtii,lK.)ii  was  paid  in  workmen's  compensation  in  connection 
with  3,-500  deaths,  so  that  there  is  ample  scope  for  the  move- 
ment. It  was  stated  that  many  members  of  the  Associatiou 
have  been  most  successful  in  reducing  -iccidents  in  their  works. 
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The  Classification  of  Engineers — In  1U30  the  Council  of 
i  the  Eugmcenng  Institute  ot  Cauuda  appointed  a  committcu 
to  consider  tlie  tjrading  o£  mouibeis  of  the  Institute,  and 
!  recommend  rates  of  annual  remuneration.  The  committee's 
report  was  published  in  the  November  issue  of  the  Engineer- 
,,ig  Journal,  the  Institute's  organ.  With  regard  to  chief 
engiucons  it  was  considered  tljat  .such  positions  were  outside 
the  committee's  .scope,  and  a  <'oirimencement  was  therefore 
made  at  the  grade  of  "  assistant  chief  engineer,"  whose 
duties  were  defiiied  as  "  to  act  in  administrative  charge  of 
a  technical  organisation,  or  of  a  main  divbion  thereof."  Thi- 
necessary  qualifications  are  set  out,  and  an  attempt  is  made 
to  specify  equivalent  positions  among  which  are  those  of  citv 
engineer,  and  superintending  engineer  of  a  province.  Grade 
II  is  defined  simply  as  "  engineer."  and  the  positions  corre- 
sponding to  this  grade  include  those  of  district  engineer  and 
ilesigning  engineer.  The  .subsequent  grades  are  :  III,  Senior 
Assistant  Engineer;  IV,  Assistant  Engineer  (chief  draughts- 
man, estimating  engineer,  &c.) ;  V,  Junior  Assistant  Engi- 
neer (in.s{)ecting  engineer,  &c.);  VI,  .Junior  (.senior  draughts- 
man, inspector,  &c.):  VII.  Senior  .\id  (draughtsman  &c.); 
Vni,  .Junior  .Aid  (tracer,  chainman,  rodman.  &c.).  In  com- 
puting a  basis  for  salaries  years  of  .service  and  the  po.ssessioii 
cif  a  degree  are  taken  into  consideration.  Minima  and  maxi- 
Mia  are  given  in  most  cases,  but  in  Grades  I  and  II  the 
maximum  is  given  as  "  no  limit."  The  minimum  for  Grade 
I  is  $7,'2(J0,  the  minimum  and  maximum  for  Grade  VIII  are 
$600  and  $1,200. 

Transatlantic    Radio    Communication    Tests. — The  main 

object  of  the  forthcoming  transatlantic  communication  tests 
between  American,  Canadian,  and  European  radio  amateurs 
is  not  only  to  pick  up  signals  from  the  other  side  of  th«> 
Atlantic,  as  was  done  last  year,  but  also  (if  possible)  to  estab- 
lish communication  in  both  directions  across  the  ocean  solely 
between  amateur  stations  when  using  amateur  wavelengths. 
Arrangements  have  been  made  for  the  use  of  specially 
equipped  transmitting  stations  in  this  country  during  tho 
tests.  Several  French  stations  will  also  be  transmitting.  Tho 
dates  of  the  transmission  tests  from  this  side  will  follow  the 
transmissions  from  the  United  States.  As  in  last  year's  tests, 
the  transmission  from  America  and  Canada  will  be  on  the 
usual  -American  amateur  wavelengths  in  the  neighbourhood 
of  200  metres,  and  also  on  the  special  wavelengths  in  the 
neighbourhood  of  36.5  metres,  which  are  licensed  to  some  of 
their  stations.  Transmission  will  take  place  during  five  hours 
on  each  night,  the  stations  taking  part  being  allotted  a 
different  portion  of  the  five-hours'  period  on  successive  nights. 
The  wavelength  of  transmission  at  any  given  time  will,  there- 
fore, be  different  on  successive  nights.  With  regard  to  tlic 
American  Radio  Relay  League's  preliminary  tests  to  deter- 
mine the  best  transmitters,  several  American  stations  have 
been  heard  in  this  country,  .so  that  the  main  tests  this  month 
.should  be  productive  of  better  results  than  were  obtained  last 
year.  During  last  year's  tests  a  broadcast  report  was  made 
each  morning  by  Carnarvon  radio  station,  which  reiKirt  was 
repeated  slowly  by  New  Brunswick  station  for  the  benefit  of 
the  .American  amateurs,  giving  the  results  of  the  receptions 
made  by  the  representative  of  the  American  Radio  Relay 
League,  who  was  listening-in  in  Scotland.  Through  the 
Sindness  of  the  Marconi  Co..  and  of  the  Radio  Corjioration 
of  America,  it  will  again  be  possible  to  broadcast  such  daily 
reports   from    Carnarvon. 

The  French  committee  which  is  arranging  the  part  to  he 
taken  by  the  French  amateurs,  both  in  listening  and  m 
transmitting,  has  also  arranged  for  daily  transmissions  to  be, 
made  from  Sainte  Assise  station  (near  Paris),  which  reports 
will  be  relocated  bv  Marion  Station  in  the  United  States,  the 
times  being  0700  G.M.T.  for  Carnarvon,  and  0710  G.M.T.  lor 
Sainte  .Assise. —  Wireless   World. 

The  daily  Press  announces  tliat  at  Croydon,  during  the 
night  of  November  2(i-27th,  music  transmitted  in  the  U.S. .A. 
was  heard,  together  with  the  call  letters  W.J.Z.,  on  a  wave 
length  of  32.5  metres  (Newark,  New  Jersey).  The  music  was 
heard  for  over  an  hour,  also  on  fewer  than  nine  ;\mericaii 
amateur  stations  were  heard  calling  each  other,  the  most  dis- 
tant oik-  heard  being  that  at  Cliicago.  On  the  same  night  music 
from  .America  was  heard  at  Holyhead,  and  members  of  the 
Manchester  W'irekss  Society  heard  23  .American  amateur 
stations  coumiunicating  among  them.sclves,  one  being  in  Cali- 
fornia. The  .society  is  attempting  to  communicate  with  the 
U.S.A.  At  Highgat«,  on  October  loth,  music  and  words  were 
picked  up  from  America  on  a  special  two-valve  set,  by  means 
of  which  more  than  a  dozen  .American  amateur  stations  have 
Keen  heard  .\t  I,iverpool,  during  the  night  of  December 
l-2nd  the  Nrw  .Icrsey  broadcasting  station  was  heard. 

New  Zealand  Electrical  Regulations. — Mr.  Lawrence 
Rirks,  B.Sc.  M.I.E.E..  &c..  Chief  Electrical  Engineer,  New 
Zealand  Public  Works  Department,  has  .sent  us  a  copy  of  the 
amended  regulations  concerning  electricitv  supply  in  the 
Dominion.  The  greater  part  of  the  renulation.s  govern  the 
construction  and  working  of  overhead  lines.  One  of  tho 
principal  alt-prations  is  the  change  in  the  definition  of  hich 
nressure  from  3,.300  to  6.600  V  (betA'j'een  pha,ses),  .A  new 
feature  is  a  scnle  of  licence,  fees  for  electric  lines  ba?cd  on  tha 
carryinc  capncity.  The  ''lause  dealing  with  liies  withi" 
towns  and  citv  areas  has  been  re 'aft  lo  permit  the  use  of 
bare  wires   without    permit    provided    certain  conditions   are 


complied  with.  Additions  are  made  to  the  section  covermg 
the  precautions  to  be  observed  to  prevent  interference  with 
telegraph  and  telephone  lines.  .Another  new  clause  prescribes 
conditions  where  e.h.p.,  h.p.,  and  l.p.  lines  are  carried  on  tti« 
same  poles.  In  the  section  dealing  with  inspection  a  scale  of 
lees  i.s  given.  Two  new  clauses  provide  for"  the  removal  or 
alteration  of  any  Une  which  is  considered  dangerous,  at  th<i 
expen.se  of  the  owner  of  the  line. 

Removal  ot  Boiler  Scale  by  CO,.— According  to  Indian 
Enytnterind,  Messrs.  li.  J.  Cross  and  K.  Irvin,  of  the  Mellon 
Institute  of  Industrial  Research,  have  found  that  boiler  hcale 
can  be  removed  by  the  aid  of  a  solution  of  carbon  dioxide  ui 
water.  In  an  expi-riment  pieces  of  boiler  scale  were  put  intti 
a  bottle  and  just  covered  with  water.  Carbon  dioxide  was 
then  applied  at  a  pressure  of  70  lb.  per  sq.  in.  After  four  or 
five  days  the  scale  started  to  disintegrate,  and  this  action  con- 
tinued  until  a  week  had  elap.sed. 

Similar  treatment  was  then  given  to  the  tubes  of  two  hori- 
zontal return  boilers  with  a  scale  accumulation  of  years, 
which  withstood  all  attempts  at  removal  by  mechanical 
means.  .After  the  discharging  of  the  CO,  through  the  tubes 
the  boilers  were  allowed  to  stand  for  eight  days.  .At  the  end 
of  this  time  it  was  found  that  the  scale  could  be  removed  by 
simply  applying  a  high-pressure  water  hose.  In  this  way 
practically  the  whole  of  the  scale  was  eliminated  and  the  ex- 
posed surface  of  the  tubes  had  the  appearance  usually 
possessed  by  new  tubes. 

Radio    Reception   on    Moving    Vehicles.— The    Canadian 

National  Railways  are  expermjmting  with  radio  receiving 
apparatus  on  their  Toronto-Ottawa  trains,  and  have  met  with 
an  encouraging  degree  of  success,  says  the  iiiecfncul  Sewn. 
'The  difiiculties  are  greater  than  appears  on  the  surface.  It 
ia  necessary  to  put  the  antenna  a  considerable  distance  from 
any  object,  especially  a  conductor,  withm  fifteen  or  eighteen 
inches  from  the  steel  of  the  car.  No  matter  how  tightly  the 
aerial  is  drawn,  it  will  sway  and  move  with  respect  to  the 
ground  as  the  train  travels.  Tliis  causes  a  constant  change 
in  capacity  between  the  antenna  and  the  ground.  The  lead-in 
wire  cannot  be  removed  more  than  one  or  two  inches  from  the 
steel  car,  thus  briugmg  the  antenna  in  close  proximity  to  tEe 
ground.  The  ground  wire  is  soldered  firmly  to  the  trucks  of 
the  coach,  which  makes  a  fairly  good  ground  while  the  train 
ia  standing  still,  but  as  soon  as  the  train  is  started  an  oil 
film  forms  between  the  journal  and  the  axle  of  the  car.  causing 
a  high  resistauco  between  the  trucks  and  the  ground.  Mechani- 
cal motion  in  the  set  causes  very  audible  noises  in  the  receivers 
or  loud  speaker,  and  it  will  be  appreciated  what  will  happen 
on  a  moving  train  when  the  instruments  are  continually  in 
mechanical  vibration.  Then  there  are  the  deafening  train 
noises  to  overcome,  as  the  output  must  be  loud  enough  to  be 
heard  above  all  other  competing  noises.  Apparently  an  inside 
aerial  is  not  succesfiful. 

Conditions  in  a  rapidly-moving  train  change  so  rapidly  thftt 
perfect  tuning  is  difficult.  When  travelling  through  heavily- 
wooded  country  the  signals  become  very  faint,  and  strong 
again  when  cleared  land  is  reached.  When  near  a  body  erf 
water,  the  signal  strength  increases  considerably,  but  when 
going  over  a  liigh  bridge  it  dies  down.  It  is  not  affected  to 
any  extent  by  going  through  a  cut  with  high  walls  of  rock  or 
clay  on  either  side  of  the  train.  Sometimes,  as  the  train  goea 
round  a  curve,  the  signal  strength  becomes  fainter  and  some- 
times it  increases.  This  may  be  due  to  the  position  of  the 
antenna  relative  to  the  broadcasting  station. 

One  other  thing  which  allVcts  reception  is  the  proximity  to 
power  lines,  which  run  along  railway  lines  or  across  them. 
When  near  a  power  line,  interfering  sounds  are  heard  dis- 
tinctly in  tho  loud  speaker,  sometimes  so  as  to  drown  the 
radio  signals.  Telephono  or  telegraph  lines  have  little  or  no 
effect.  Experiments  have  been  carried  far  enough  to  show  that 
there  are  great  po.ssihilitics  in  radio  railroad  work  both  in 
receiving  and  broadcasting,  first  as  a  source  of  entertainment 
for  passengers  by  mean.s  of  concert*!,  then  for  commercial 
purposes  in  sending  and  receiving  ccrainunications  and  for 
train  dispatching.  A  specially-constructed  railway  set  will  be 
necessary  to  overcome  the  jieculiaritics  of  train  operation 
before  dependability  is  reached.  The  secret  of  success  may 
be  in  frequency  amplification,  uixjn  which  much  experimental 
work  is  now  in  progress.  When  a  point  of  reasonable  perfec- 
tion has  been  reached  radio  appar.itus  w  ill  be  added  as  a  part 
of  national  .service  on  important  trains.  The  reception  of 
radio  signals  while  ridinc  in  a  niotor-ear  has  been  achieved  on 
various  occasions.  The  Marconi  Co.  recently  made  some  tests 
of  such  a  nature  between  London  and  Chelmsford,  and  a  car 
ei|uip|x^d  with  radio  apparatus  and  a  frame  aerial  took  part 
in  the  Uud  Mayor's  show. 

Electrical  Betting. — One  manifestation  of  the  "  electrical 
idea."  which  may  not  lie  considered  favourably  by  every- 
body in  the  iiidustrv,  w.is  recently  described  by  the  Timc.i 
of  Ceiilon.  This  takes  the  form  of  an  electrically-operafed 
"  totalisator,"  installed  on  the  Havelock  Racecourse, 
Colombo,  for  registering  and  paying  out  bets.  The  integrity 
of   the  apparatus  is  said   to  be  irreproachable. 

Educationak. — NonTH.^^f^TO^•  Polytechnic  Institctf. — On 
Friday  evening^  last  Dr.  S.  Z.  de  Ferranti  distributed  the 
prizes  and  certificfltes  for  the  past  year.  There  was  the  tisual 
couvorsazione,  which  was  continued  on  Saturday  evening. 
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A  Laige  American  ElectricVehicle  Order. — We  are  in- 
formed by  Messrs.  Electromobile.  Ltd.,  of  Otley,  Yorks.,  that 
the  CommerciaJ  Truck  Co.,  their  associated  firm  in  the  United 
States,  has  juet  been  awarded  one  of  the  largest  orders  for 
electric  vehicles  that  has  ever  been  given  out.  ITiis  order 
has  been  placed  by  the  Wagner  Pastry  Co.,  of  Newark,  N.J.. 
and  is  for  177  standard  one-ton  vans  fitted  with  nickel-iron 
batteries  of  the  Edison  type.  These  vans  will  sui>ersede  the 
petrol  and  horse  vans  required  to  deliver  nearly  40.(K10  pies 
per  day,  the  delivery  of  which  on  time  is  somewhat  of  a 
problem,  and  the  Wagner  routes  cover  a  distance  of  3, 50(1 
miles,  .^bout  15  months  ago  the  Wa-gner  Pastry  Co.  decided 
to  experiment  with  electric  tracks.  It  ordered  "six  C-Ts  and 
several  of  other  makes,  which  it  placed  on  all  of  its  routes  in 
turn.  The  results  of  the  tests  proved  that  electric  trucks  were 
far  superior  to  any  other  type  of  equipment.  This  was 
definitely  decided  within  a  short  time.  To  determine,  how- 
ever, the  particular  type  of  electric  truck  tliat  would  prove 
most  satisfactory,  the  tests  were  continued  for  15  month.';. 
The  trucks  were  used  through  a  winter,  careful  records  being 
kept  of  every  item  of  the  cost.  In  these  severe  te.sts  the 
C-Ts  proved  to  be  clean  and  odourless — a  decided  advautauo 
for  bakery  delivery — they  covered  the  routes  regularly  with- 
out hold-ups  due  to  weather  conditions ;  repair  tToubles  were 
negligible,  and  costs  were  greatly  reduced.  The  "  C-T  " 
truck  is  the  count<?rpart  of  those  niimnfiuUireil  in  tin.s 
country  by  Messrs.  Electromobile,  Ltd. 

Standardisation  ol  Electrical  Equipment  for  .Motor 
Vehicles. — .At  the  last  meeting  of  the  .Accessories  and  Com- 
ponents Committee  of  the  Society  of  Motor  Manufacturers 
and  Traders  steps  were  taken  to  form  a  technical  sub-com- 
mittee to  act  in  connection  with  the  standardisation  of 
dynamos,  starting  motors,  and  switches  for  use  on  motor 
vehicles. 

The  Channel  Tunnel. — In  an  interesting  letter  to  The 
Times,  Mr.  Robert  Donald 'advocates  the  construction  of  the 
Channel  Timnel  as  one  means  of  providing  employment.  He 
points  out  that  the  military  objections  to  the  tunnel  have 
practically  disappeared,  and  that  its  economic  and  conimerciaj, 
advantages  are  admitted,  whilst  it  would  find  work  for  a  large 
number  of  men  for  four  or  five  years. 

The  Society  ol  Technical  Engineers.— Whilst  .going  to 
press  we  have  received  the  following  letter  :  — 

Your  very  anonymous  contributor,  "One  of  Them."  was 
rather  unlucky  in  the  timing  of  his  attack  on  the  S.T.E.  He 
had  only  to  turn  to  another  page  of  your  is.sue  of  Deceml)er  1st 
to  see  that  his  case  against  the  Society  was  not  so  complete  as 
he  had  seemed  to  imagine,  for  while  he  assumed  in  his  letter 
that  the  S.T.E.  "  is  apparently  moribund."  "is  a.  wash  out." 
"  appears  to  have  made  little  or  no  headway,"  "is  unknown 
to  a  very  large  number  of  potential  members,"  &c.,  the  ac- 
count which  you  publish  in  the  same  issue  of  the  successful 
launching  of  an  unemployment  scheme  by  the  Society  for  its 
members  tells  a  somewhat  different  stoi-y.  The  next  time  he 
wants  to  judge  us  "  by  the  paucity  of  Press  references  "  ho 
ought  to  select  an  issue  of  your  journal  which  does  not  happen 
to  coiitain  at  the  same  time  a  tribute  to  the  work  of  the 
organisation  he  wishes  to  assail,  or  an  account  of  its  useful 
activities. 

Your  contributor  is.  of  course,  free  to  do  any  propaganda 
work  he  wishes  for  the  E.P.E..A.,  but  it  is  not  usual  to  do 
this  by  attacking  a  kindred  organisation  that  has  a  much 
larger  and  more  difficult  work  to  attempt  than  has  the 
E.P.E..A.,  which  confines  its  operations  in  the  main  to  pro- 
tecting the  interests  of  a  strictly  limited  and  specialised  class. 
Norman  Wxlu, 
Director,  Society  of  Technical  Engineers. 

London.  December  5th,  1922. 

From  New  Zealand  to  Canada. — .\  printer's  error  occurred 
toward  the  end  of  our  leaderette  bearing  this  title  in  our  last 
issue.  -After  the  page  had  gone  to  press  the  word  "  appoint- 
ment "  was  inadvertently  substituted  for  "question  "  in  tlie 
Last  line  but  two. 

The  r.ondon  Branch  ol  the  E.C.A.— The  Electrical  Con- 
tractors' .(V.ssociation  is  finding  the  lx)ndon  branch  growing 
rather  beyond  control,  owing  to  the,  increase  of  membership. 
Tt  is  proposed,  therefore,  to  organi.sc  a  number  of  sub-branches 
in  the  suburban  districts.  The  firs't  of  these  is  to  be  at  Baling. 
to  form  a  centre  where  Ealing,  .Acton  and  district  members 
tan  meet:  It  is  hoped  that  the  nry:nii=:itinn  of  .,fher  siiniliir 
-ub-branches  will  rapidly  follow. 


INSTITUTION     NOTES. 


The  Institution  ol  Electrical  Engineers, — Street  Liohti.vo. 
— Members  of  the  Institution  have  !>een  invited  to  attend  a 
meeting  of  the  Illuminatint.'  Engineering  Society  at  the  Royal 
Society  of  Arts  on  Dfcernficr  Pith,  when  a  paper  on  the  subject 
of  street  lightinc  will  W-  >c,k1  Ijy  Mr.  H.  T.  Harrison. 

North-Ea.stern  C'E.NTiiK.— ,Sh/(ient)»'  Section.— On  December 
1st  (he  Centre  held  a  joint  meeting  with  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders  and  the  Mining 
Institution  at   Newcastle, .  when  Mr.   W.  Owen   lectured   on 


"  Some  C)b.servations  on  Distortion  in  Wii-eless  Telephony." 
Ninety-three  meml>ers  and  visitors  were  present  to  hear  a  very 
interesting  lecture,  and  also  some  music  which  Mr.  Oweu 
j'eccived  on  the  apparatus  he  brought  with  him,  broadcast  by 
the  local  station. 

On  December  2nd  the  same  Institutions  paid  a  visit  to  the 
Ileaton    ^^'orks  of   Messrs.    C.  A.  Parsons   &  Co.      About  mI 
luiiulred  and  fifty  members  and  visitors  spent  a  very  intei.'vi 
ing  and  enjoyable  afternoon. 

.At  the  next  meeting  to  Ix",  held  on  December  15th  Mr.  .1 
Piquet  (Student)  will  read  his  paper  on  "  Automatic  Coutidl 
Equipment  Used  in  d.c.  Traction  "  at  the  .\rmstrong  Collcur 
at  7.15  p.m. 

Junior  Institution  ol   Engineers. — The  Institution  wishc- 
to    make    known     to    engineering    employers    the    facilities 
afforded    by  its   Engineers'    Register   to   assist   employers  in 
cibtaining    the    services  of  men.    technically    and    practicaUvi 
trained   in   all   branches  of  engineering.    The   long-contiuiied' 
depression  in  the  engineering  world  has  compelled  a  uun;! 
of  members  to  seek  the  aid  of  the  Register  in  finding   (• 
appointments.     At  present  it  contains  particulars  of  ui<  i 
all  ages  and  degrees  of  experience   who  are  open  to   ac.  •  i 
positions;   therefore    the    Council    is   anxious   to  broaden    n 
every  way  the  activities  of  the    Register    and    thus    jnim' 
assist  the  members  and  also  possible  employers.     No  cli, 
of  any  kind  is  made.    Many  employers  have  found  the  T,- 
ter  of  great  assistance  to  them,  as  only    thoso    men    w  I 
experience  qualifies  them    for    a    position   are    put   forwnH 
All  inquiries  should  be  directed  t6  the  Secretary  of  the  Ijimi 
tution   at  39,  Victoria   Street.  S.W.I. 

Royal  Institution. — .At  a  general  meeting  of  the  member 
on  December  4th  Sir  Arthur  Keith  was  elected  secretary  ii 
succession  to  the  late  Colonel  E.  H.  Grove-Hills. 


OUR     PERSONAL     COLUMN. 

The  Editors  invite  electrical  engineers,  u-hcthcr  connecte 
with  the  technical  or  the  cunimercial  side  of  the  professio; 
and  industry,  also  electric  tramway  and  railway  officials,  t 
keep  readers  of  the  Electrical  Review  posted  as  to  thei 
movementi. 


We  read  in  a  Bradford  paper  that  Mu.  Thomas  Roles,  Cit 
Electrical  Engineer,  to  whose  breakdown  we  referred  som 
weeks  ago,  is  progressing  favourably  at  Brighton,  though,  a 
might  be  expected,  he  feels  very  keenly  the  enforced  absoiic 
from  work. 

Shoreditch  Borough  Council  Lighting  Committee  h; 
elected  .Alderm.an  P.  Kellehbr  as  chairman,  and  Coi'ncillo 
W.  D.  Ellis  as  vice-chairman,  for  the  ensuing  year. 

.Ald.  Bowes  has  been  elected  chairman  of  the  Manchesti 
Corporation  Tramways  Committee  and  Ald.  Chapman  deput 
t'hairman,  and  the  Electricity  Committee  has  elected  Al! 
Dagnall  chairman  and  .Ald.  Walker  deputy  chairman,  for  tl 
ensuing  municipal  year. 

We  read  with  regret  a  Paris  Press  dispatch  to  the  eff'-ct  thi 
Dr.  Vaillant,  an  X-ray  specialist  at  the  Lariboisiere  Hospita 
one  of  the  many  doctors  who, have  fallen  a  victim  of  X-ray 
has  just  had  to  have  his  right  arm  amputated  in  order  to  sa^ 
his  life.  Some  time  ago  he  lost  his  left  arm  in  .sirnilar  circuiij 
stances. 

We  learn  that  Mr.  A.  E.  McClos'kev  has  been  called  to  til 
Bar  after  having  completed  thirty  years'  service  on  the  end 
Herring  staff  of  the  G.P.O.,  London.    During  this  period  hi 
■M'lviies  have  been  successivelv  "  loaned  "  by  the  Postmastel 
(ieiieral   to  the   Midland     (N.'C.C.)     Railway;     the    Bomba 
liaroda  and  Central  India  Railway;  and  the  Ceylon  Cover 
iiicnt  Railways.     He  was  also  appointed   State  Engineer   I 
the  Commonwealth   Government  of  Australia.      During   tl 
war  he  held  the  rank  of  captain  in  the  Ceylon  Engineers,  at 
was  mentioned  in  despatches.    Following  a  railway  disast 
at  Ghaziabad,    the   Government  of    India   arranged -for   M 
McCloskey  to  deliver,  at  a  conference  of  general  managers, 
lecture  on  the  dangers  common  to  all  existing  types  of  sing* 
line  block  .systems.    In  an  official  minute  the  railway  boa 
expros.sed  the   opinion    that   the  improvements   suggested    I 
-Mr.  Me('lof.kcy  would  piovide  "  real  protection  to  the  traffic 
Mr.  McCloskey  was  in  charge  of  the  electrical  train  signallii 
on  the  occasion  of  the  r)elhi  Durbar,  and  he  is  at  present  « 
a  year's  special  leave  studying  the  causes  of  the  recent  disasti 
:it  Rangoon,   in   which  150  persons  lost  their  lives.       In  oj 
issue  of  September  8th  last  he  drew  attention  to  a  startlii 
recurrence  of  accidents  due  to  exactly  similar  causes,  indie.'' 
ing  the  need  for  establishinc  a  central  "  Safety  Commission 
i(>  which  suggestions  for  the  improvement  of  railway  sign 
line    afiparatus    could    be    submitted    for    examination 
development. 

Mr,  W.  S.  Sawtell,  who  had  been  appointed  to  take  char 
of  the  Carolina  Port  Generatinir  Station,  Dundee,  has  accept 
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;.n  apiiointment  as  chief  engineer  in  the  South  of  Scotland. 
In  oraer  to  till  the  vacancy,  the  Corporation  proposes  to  raise 
I     the  status  of  Mr.  Ch.\kles  Lamb  ana  Mr.    R.    L.  Keid.    th.- 
I     salary  of  the  fonner  to  be  raifod  bv  £oi,  making  it  £600 

We  are  informed  tliat  Mr.  Oar[,"G.  ScuLuiiiiiiaBBRO,  assist- 
1  ant  to  the  uianager.s  of  the  Supply  and  Merchandising  De- 
partnient.s  of  the  Westint'houso  Electric  and  Manufacturing 
do.,  and  special  representative  of  that  coinpaiiv  in  foreign 
countries,  left  recently  lor  a  four  months'  trip  in  the  Orient 
to  study  business  conditions  there.  Mr.  Schluederlierg  will 
visit  Japan,  the  Philippines,  and  China,  to  make  a  sales  sur- 
vey, investigating  especially  the  poissibilities  of  expansion  ol 
the  market  for  household  appliances. 

Mr.  D.wid  Jonks,  who  has  been  on  the  electrical  .staff  of 
the  Powell  DutTryn  Coal  Co..  has  accepted  an  appointment  in 
fndia,  and  he  has  been  presented  by  the  electrical  staff  of  the 
Bompany  with  a  gold  watch  and  a  silver  cigarette  case. 

On  the  evening  of  November  ilth  a  gathering  was  held  in 
the  canteen  of  the  Falkirk  lion  Works  to  mark  the  comple- 
tion by  two  more  of  the  Falkirk  Iron  Co.'s  employes  of  fiftv 
years'  service  w^ith  the  ftrm.— Mr.  William  Anuerson,  of  the 
B.B.  fitting  department,  and  Mu.  .Abram  Henderson,  of  the 
stores  department.  Following  their  usual  practice,  the  Fal- 
ku'k  Iron  Co.,  Ltd.,  presented  the  two  guests  of  the  evening 
with  gold  watches,  the  presentation  being  made  bv  Captain 
H.  J.  Kennard,  managing  director.  The  addition  of  Mr. 
.Viiderson  and  Mr.  Henderson  to  the  "  Order  of  the  Golden 
Tiracpiece  "—as  the  holders  of  the  honour  have  been  termed— 
brings  the  number  up  to  32.  and  of  these  30  are  still  in  active 
service  with  the  firm.  After  the  presentation  a  social  even- 
ing was  Eisent. 

The  Rt.  Hon.  F.  G.  Kellaway,  P.O.,  has  been  appointed  a 
director  of  Marconi's  Wireless  Telegraph  Co.,  Ltd. 

Mr.  George  T.  Redgment,  following  a  breakdown  in  health 
in  December  last,  has  by  mutual  consent  reagned  his  seat  on 
the  board  of  Mann,  Egerton  &  Co.,  Ltd.,  and  also  his  position 
as  manager  of  their  electrical  department.  Mr.  Redgment 
has  oiiened  new  offices  at  69,  London  Street,  Norwich,  where 
he  will  practise  as  a  consulting  electrical  and  mechanical 
engineer. 

Obituary. — Mr.  H.  Woodville  Miller. — We  deeply  re- 
gret to  learn  of  the  death  of  Mr.  H.  Woodville  Miller, 
.VI.I.C.E.,  M.I.E.E.  He  passed  away  on  Monday  after  a  long 
and  painful  illness.  Mr.  Miller  was  a  prominent  man  in  the 
electricity  supply  industry,  and  possessing  a  spirit  of  enter- 
prise, he  was  aavanced  enough  in  receptivity  and  application 
of  technical  ideas  to  adopt  at  his  station  at  Kensington  the 
construction  of  boiler  furnace  to  secure  comi^lete  combustion 
which  was  suggested  in  the  Electrical  Review  by  our 
late  contributor  and  friend,  W.  H.  Booth.  Mr.  Miller,  who 
was  general  manager  and  chief  engineer  to  the  Kensington 
and  Knightsbridge  Electru-  Lighting  Co.,  Ltd.,  and  a  mem- 
ber of  the  Kensington  &  Notting  Hill  Electric  Lighting  Com- 
mittee, was  also  a  director  of  the  London  Electricity  Joint 
Committee  (1U20),  Ltd.  He  had  also  been  a  member  of  the 
Council  of  the  Institution  of  Electrical  Engineers.  The  final 
rites  were  performed  a;  (holders  Green  Crematorium  yester- 
day  (Thursday)  morning. 

Mr.  Miller  was  one  of  the  pioneers  of  electric  light 
and  power  distribution  in  London.  He  was  selected, 
in  1S8(3,  from  among  the  Chelmsford  pupils,  to  assist 
in  working  out  in  London  the  system  of  electric  light 
distribution  which  had  just  then  been  brought  to  completion 
by  Cromptons,  in  Vienna.  'Throughout  his  life-time  Mr. 
Miller  was  connected  with  this  undertaking,  and  he  was 
responsible  for  the  design,  carrying  out,  and  the  successful 
working,  of  the  two  companies  w'hich  supply  the  Kensington 
end  of  London.  In  1899,  when  it  was  seen  that  stations  cen- 
trally placed  in  populous  districts  could  not  be  extended  to 
meet  the  growing  demand,  Mr.  Miller  designed  and  carried 
out  the  power  station  at  W'ood  Lane  for  the  supply  of  the 
Kensington  &  Knightsbridge  Co.  and  the  Notting  Hill  Co. 
He  succeeded  Col.  Crompton  as  engineer-in-chief  to  the  Ken- 
sington Co.,  and  eventually  became  engineer  and  managing 
director  of  that  company,  and  continued  in  this  position  up 
to  the  time  of  his  death.  His  is  a  typical  case  of  how  much 
■an  be  done  by  quiet  unassuming  work,  gradually  developing 
the  lighting  and  power  system  to  meet  the  requirements  of 
the  West  End  of  London,  and  throughout  with  the  utmost 
rare  for  the  interest  of  his  shareholders  by  well-thought-out 
lupital  expenditure.  He  collaborated  with  Col.  Crompton  in 
the  development  of  large  accumulator  stations  as  the  best 
means  of  securing  continuity  of  supply.  His  station  placed 
underneath  the  Albert  Hall  is  a  good  example  of  an  accumu- 
lator station  of  its  kind,  and  has  been  copied  with  advantage, 
not  only  in  the  Unitea  Kingdom,  but  in  other  parts  of  the 
world.  He  also  worked  out  the  system  of  bare  copper  under- 
;^round  mains  which  was,  at  the  time  of  its  introduction  ,'!.5 
vcars  ago,  considered  a  notable  departure,  and  which  has. 
to  a  great  extent,  vindicated  its  claims  to  durability,  low  cost 
of  upkeep,  and  small  interference  with  the  surface  of  the 
streets.  Mr.  Miller  sr.id.  and  with  justice,  that  he  was  proud 
of  having  in  his  charge  an  electric  lighting  system  which 
could  boast  of  being  free  from  interruptions  or  extinctions  for 
periods  of  20  vears  at  a  time.  He  was  responsible  for  the 
introduction  of  many  improvements  in  steam  raising  appara- 
tus, notably  automatic   stokers,  ,ss  well  as   Halpin's  thermal 


storage,  and  many  other  refinements  in  central  station  prac 
tiee  which  have  done  much  to  reduce  generating  co.sl8  'ihoae 
wJio  knew  bira  best  renjembcr  hiin  a.s  the  quietest  and  at 
tbe  same  time,  moat  p<.r.si.st..nt  of  men,  while  tho»<-  who  iuet 
nira  at  boards  or  con.',ultations  can  bear  witn-^ss  to  his  .-Icar- 
tieaded  views  on  the  correct  reiation.s  of  capital  exiKn.iiture 
to  the  requirements  ol  any  dij,trict  winch  had  to  he  sur.i.iied 
with  hght  and  power.  His  engiucH.-ring  designs  were  ai'vayK 
...momically  thought  out,  ana  with  a  close  regard  to  low 
capital  exi^nditure.  He  had  a  large  circle  of  friends,  aU  ^ 
winch  IIX  "^x,  ""'i'^  H""  '"r""^  '""«  ^""1  Painf"'  'JJness 
filled  ""  *■  '"'*•    -^^"^  P'^'^'^  ""*  "o*  *>^  «•'■«'> 

son'''rhJrnV'^i°'''i7^"  !^°  '"'^'''•''  '^"''^^  "f  Mr.  William  Wil- 
L.  l'  hav"  i''';'"'''7l-  <^""''f  ^^.'•'■•l^a  i  felegraph  Works  Co.. 
Mr  WnJn!  "uother  of  their  .,ld  and  la.thful  ^.-rvants 
Mr.  W  Ison  was  engaged  in  the  cashier's  department  at  Silver- 
town  during  the  whole  length  of  his  50  jears'   service    vfth 

luribS"^'  v",'^  T  V  >-^^"f  ''ee-  His  end,  w^ich'  ^ 
attributed  to  valvular  disea.se  of  the  heart,  was  extremelv 
^agic,  having  occurred  on  bis  way  to  busmess  on  Novenil.^ 

deaih'  ^Th^  ^'"'^T  ^^[^""-We  regret  to  record  the 
in  t  rn]^  ff''''""^'^  <.u  November  30th.  at  a  nursing  home 
•Idest  son'of^h.^'')°'V""'•"'•  ?f  ^\'-  ^^'-•"^««  Kichard  N\e^, 

ind:^l,Ps^::=;^,^f^j:^-  ks^-"-'  -  ^^^  ^-- 

Will.— The  late  .Mr.  Ferxant.  E*ia  left  ^626,468. 


NEW     COMPANIES     REGISTERED. 
pan^"''Ke,",°  J^^j."  ,^"PP"",'.  ^M-    ( 136, 106)  .-Private  com- 

»ork°  Ind  ,U  malLr  ^1  V  "<  """  '''''■"^  '"  *""■■""«-•"«.  apparatus.  /««- 
•>0      <^  I         •"'"^""■Pnonf,    A:c.      1  he    pennaiK'nt   dirwlurs    are       O     H      KHlv 

(),M,llf.U.-  x.^:      u   "'•    ""  address  given;    E.    .Muorlon,    no    address    eiven 

Uu.l.fuanon  :   iJO.     Keg.stereJ  office:   M.   Junction   Road, 'Eastt^urre.  sSs^" 

pany''RA?"";,\<'''r"PrK'^'.  •-"•    (186,100).-Private  com- 

from' A  Wlki^t^n.r"^  '■'«,*",''  '•^'P''^'-.  *•-•«««  •■>  *1  share*  To  acquire 
iroin  .1.    iMlkinson  the  bcnetit  ol  certain   existing  inventions  relatine  to  a  n<w 

"ock^TJ"Tht  t'Ty  '"I  '""'"'"'^  i''*^.'"'  '^"'P  8lobc-s  in  their  holders  or 
I  D,vi«  "  H  ■;  K  -f'i"'  "'''''■  J-  »5™»^".  The  Dell,  Green  Lane.  Wallasey  : 
KoaU  UWIlw;  ^'p'^m^'k?''  ^l?'"."^-  '-'verpool;  E.  Edwardi.  4.  Ti^n 
41      1,1.  u      ;   ^v  "'^'S'''"-'>'   <*•    Grove   Road.   Wallasev;    W.    H.   Jones 

t  '  vv^iC^  """  ,?"^^'  W'^^y:  J-  Taylor,  62.  St.  Georges 'Road,  \\'Jt^- 
.\.  VVilkinson,  42,  bt.  Nicholas  Road,  Wallasev.  Se^relarv  •  J  Tav'lo"  Re^u' 
tered  office:  Ha,  South  Castle  Street.   Liverp^l.  •  '  ''■        •  '*''^' 

Aspden  Flywheel  Dynamotor  Syndicate,  Ltd.  (18o.950)  — 

Frivalc  company.  Register«l  November  24th.  Capital,  «.0U0  in  4  500  cuniu- 
hitive  particpating  prclcrence  shares  of  il  each  and  10,000  ordinarv  shares 
ol  Is.  each,  lo  carry  on  the  business  ol  machinery,  tool  and  plant  nierchants 
".Zl  ^^T/'  .*'"=^"j:^'  ='"<'  -"hanical  engineers,  "lounders.  manulactule"  ol 
..nd  dealers  m  engines,  motor  cars  and  cycles,  motor  signal  devices  and  com- 
ponent parts  and  fittings  thereof.  &c.  The  subscribers  (each  wilt,  one  oreler- 
;-"7„  "''•W"^-  1^^.:  °-  Hol'i^'".  «a,  Minories,  E.C.3,  clerk;  Miss  E.  C. 
L  adogan,  S9,  Wakehurst  Road,  \V  indsnorlh  Common,  S.W  U.  The  o,-r. 
manent  ^'rectors  are:  R  I..  Aspden.  R.  E.  .Aspden,  T.  B.  Heath,  J.  C.  .MolSn. 
.M.D.,  and  A.  t.  Showell.  Qualification  :  «I.  .Solicitor  :  K.  E.  Bartlett  U-l» 
I'cnchurch  Street,  E.G. 

K.  H.  E.  Ignition  Co.,  Ltd.  ( 185,873) .—Private  company. 

Registered  .November  21st.  Capital,  £1.000  in  £1  shares.  To  adopt  an  .gr^ 
,'l't."uT'  c  •  J'^-  ?<'*ards  lor  the  acquisition  of  his  patent,  known  .s  the 
I.  •  ,  „^)"'"">"'se<l  Ignition,"  in  consideration  of  which  iSO  ordinarv 
shares  (liilly  paid  up)  shall  be  allotted  lo  him,  and  to  carry  on  the  businew 
ol  manulacturing  electrical  engineers,  electricians,  repairers  and  manufac- 
lurers  of.  and  dealers  in,  engines,  motor  cars,  carriages,  ships,  boats  aeit>- 
p  anes.  airships,  and  all  other  kinds  of  vehicles,  4c.  Share  No.  1  shall  be 
.illotted  to  G.  A.  Edwards,  and  whilst  held  bv  him  shall  be  called  the  Life 
Governor's  Share.  The  subscribers  (each  with  one  share)  are  — G.  A 
Edwards,  32.  Oxford  Street.  Liverpool,  engineer;  A.  Whittingham  Jones,  tl. 
'.  astle  Street,  Liverpool,  associated  accountant.  G.  A.  Edwards  is  the  firel 
director.     Registered  office  :  Cro.xlelh    Works,  65a.  Aspen   Grove.   Liverpool. 

Wark  and  District  Electric  Lighting  Co.,  Ltd.  (136,144) 

—  Registered  December  1st.  Capital.  £1.500  in  £l  shares.  To  acquire  a  sub- 
lease of  a  certain  piece  ol  land  at  Wark.  Northumberland,  and  to  erect 
Ihureon  a  generating  station  for  the  purpose  ol  supplying  tlw  village  of  Wark 
.^nd  district  with  electric  light  and  power.  The  first  directors  are  :— A.  H. 
Ridley,  Park  End,  Wark-on-Tvne;  T.  Tavlor,  Chipchase  Castle  Wark-on- 
Pyne;  A.  Chapman,  Horraby,  Wark-on-Tyne;  S.  S.  Haggle.  Ue  Hall,  W.rk- 
on-Tjne;  A.  Andnws,  Woodlands.  Riding  Mill;  T.  Reed,  The  .Nook.  Wark-on- 
Ivne;  J.  Storey,  Harlow.  Park  .Avenue,  Hexham;  T.  Rowell,  Bridge  End 
House.  Wark-on.Tyne;  T.  Civil,  Wark-on-Tvne;  Mary  Charlton.  Black  Bull 
Inn,  WarU-on-Tyne;  Mary  Bell.  Hexham  House.  Wark.on.Tvne;  A.  Charlton. 
Hattlestead.\    \Vark.on-Tyne.      Qualification,    £50. 

British    Radio    Manufacturers    and  Traders'    Association 

(186,058).— Registered  on  November  2Sth  as  a  company  limited  by  guarantee. 
The  objects  are  :  To  promote  and  protect  in  the  United  Kingdom  and  abroa^l 
the  various  trades  concerned  in  the  supply  of  materials  for  use  by  suppliers  of 
i'lectricity,  manufacturers  ol  wireless  instruments  and  component '  parts,  traders 
in  wireless  part^  or  materials,  persons  and  companies  engaged  in  the  wireless 
industries  or  in  any  branch  or  section  thereof  (collectively  called  "  traders  ").  ,V. 
The  subscribers  are;— E.  Merriman.  "3.  Elliscombe  Road.  Charlton.  S.E.  7. 
ioini  managing  director.  Petligrew  &  Merriman.  -Ltd. :  B.  G.  Calwr.  52. 
I.inver  Road.  Hurlingham.  S.W.  6.  manager.  Whale  AVireless  Co.:  J.  E. 
Sutton.  18,  Mellord  Road,  East  Dulwich,  S.E.  22,  wireless  engineer;  E.  E. 
K<won.  158.  City  Road.  EC  L  wireless  engineer;  H.  G.  Walker.  A..M.I.R.E.. 
I'.irk  Lodge.  I!rentfoixl ;  C.  Holt,  10,  Fitlroy  Square,  W.  1.  wirel.-«  engineer ; 
A.  W.  Knight.  26.  Stanburv  Road,  S.E.  15,'  wireless  engineer.  The  manage- 
ment is  veste<l  in  a  cMuncil,  upon  which  no  persons  had  Ci>nscnted  to  acl  lo 
■ember  28th.  None  but  trade  members  may  be  councillors.  Secretary  : 
.Solicitors  :    Kenneth   Brown.    Baker!   Baker.    Lennox    House.  N«- 


c.    Latha 

(oik   Street.   W.C.  2. 
time  of   incorporatinn 


of  situa 


of    registered!  office    was  filed    at 
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OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Marconi's   M'ireless    Telegraph    Co.,    Ltd. — A    trust   deed 

dated  Novemtxfr  JTlh.  iLf-i,  has  been  registered  lo  secure  £1,500,000  debcnlurc 
stock  (with  liberty  n.  iiKie.ise  the  amount  at  any  lime  after  March  31st,  I'XW, 
to  £3.000,000).  Froperly  charged  :  The  company's  undertaking  and  property, 
including  uncall^  capital  (il  any);  no  other  s.curily  shall  be  created  which 
shall  rank  in  prioriiv  to  or  'fait  passu  with  this  security  without  the 
sanction    of    the    sliH.fcnoldcrs.     Tiusti-es:   Law    Debenture    Corporation,    Ltd. 

General  Electric  Co.,   Ltd. — Satisfaction  to  the  extent  of 

£3a,O00  on  N.iv.  iiihi  r  ITlh,  \:fii,  of  d<>benlure  stock  dated  July  i!nd,  1921, 
securing  i:!..'*iO.O(ki. 

National    Signs,    Ltd. — Mortgage   dated    November    20tli, 

19±i.  lo  -.(vure  An.OtKi  charged  on  ceruin  land  and  premises  in  Hendon. 
Holders:  1)  .\.  l'.  (.'rujen.  "  The  \\  i^o^v^,•■  .Market  Harboro;  and  .S. 
Hasti.iK>.  ••■<.  I^evonvhire  Street.  W. 

London  Magneto  Repairing  and  Winding  Co.,  Ltd. — De- 
benture dated  November  24lh,  1922,  to  secure  £500,  charged  on  the  company's 
property,  present  and  future,  including  uncalled  capital.  Holder  :  Mrs. 
C.  R.   .M.  Clark,  GS.  Radnor  Road.  Harrow-on-the-Hill. 

Varlev  Magnet  Co.,  Ltd. — .Satisfaction  in  full  on  Novem- 
ber l>t,  l;r22.  of  debentures  dated  June  31^1  and  June  24th,  l'J13,  securing 
£2.300. 

Oliver  Pell  Llectric  and  Manufacturing  Co.,  Ltd. — Satis- 
faction in  full  on  February-  ITlh.  1921,  of  debentures  dated  May  30th,  1907, 
securing  £15,000.     (Notice   filed   .Nove-iiber  24th.  11)22.) 

Willesden     Electric,     Ltd. — Mortgage     debenture     dated 

November  16th,  1922.  lo  s..cure  £10.000.  charged  on  the  company's  under- 
t.iking  and  property,  present  and  future,  including  uncalled  capital.  Holde-  : 
H.   K.  Childs,  72,  Lancaster   Road.   North    Kensington. 

Pynex  Manufacturing  Co.,  Ltd. — Particulars  filed  of  .£400 

debentures  authorised  November  23rd,  1922,  chargixl  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital;  the 
yyhole    amount    being    now    issued. 


CITY    NOTES. 


The     ordinary     meeting     was     held     on 
India  =  Rubber,      November  .'Wth  at  the  otnoes,  10(5,  (Jaumm 
uullal'crcha.      Street,   E.C.,  Mr.  C.  H.     Gray,   Lhamnau 
and  Telegraph     and  managing  director,  presiding.    In  pro- 
Works  Co.,        posing    the    adoption    ot    the    report    the 
Ltd.  chairman  said  that  it  was  a  matter  of  ex- 

treme regret  to  the  directors  that  they  h;id 
again  to  report  a  net  loss.    That  loss  was  due  mainly  to  two 
causes,  first,  the  necessity  to    further   depreciate    the    8t<x'k 
values  at  home.       Persan,  and  foreign   branches,    in    which 
respect  the  accounts  were   affected   by  a  sum  approximating 
£65,000;  secondly,  the  conditions  surrounding  the  tire  section 
of  the  business,  "brought  about  by  intense  foreign  competition. 
Comparing  the  accounts  with  those  of  a  year  ago,  when  the 
tradmg  loss  was  £1-19,040,  they  were  able  to    show    a    gross 
profit  of   ±'166.490.    That   was  a  decided   improvement,   even 
though  the  net  result  revealed  a  loss  of  £94,406.    The  reserve 
fund   now    stood   at   ^140,7-21,    having    been  reduced    by    the 
transfer  of  £7-5,000  to  the  profit  and  loss  account  to  cover  the 
loss  on  trading.    Their  liabilities  to  hank  and  other  creditors 
were"  less  this  year  than  last  by  £-20, 094,  whilst  on  the  asset!! 
.side  trade  debtors  and  estimated  amount  of  claim  for  refund 
of  excess  profits  duty  were  £3'2,000  greater.     With  regard   to 
tax  matters,  here  and  in  Prance,  in  both  ca.scs  no  settlement 
had  vet  Ix'en  arrived  at.     The  cash  and  l)ills  in  hand  stood  at 
£84.276,  as  against  £6-5,786  last  year,  showing  an  increase  of 
£18,-500.    Stock  in  trade,  including  expenditure  on   work   in 
progress,  was  less  by  £46,-5-50  than  the  figure  in  last  year's 
balance  sheet-      Regarding  the  ca,sh,    stock,    debts.    &c..    at 
Persan  and  branches,  there  was  a  reduction  of  £136.643  in  the 
figure  at  which  these  assets  stood  last  year.    The  depreciation 
of  stock  values  amounted  to  £65,000,  and  was  brought  about 
by  the  falling  markets  and  the  keen  competition   to  obtain 
business.     In   buying  their  raw   material  they  had    found   it 
very  diflicult  to  follow  the  fluctuations  in   price  between   the 
.\nierican  and  Egyptian  varieties  of  cottons,  which  seemed  to 
vary  irrespective  of  their  technical  value.    Their  policy,  there- 
fore, during  the  pa.st  year  had  been  to  go  slowly  in  this  con- 
nection  until   the  market  settled  itself  into  .some  degree   of 
steadiness,  but  even   with  this  precaution   they  had    had    to 
write  down  their  raw  material  to  the  lower  market  value,  at 
the  time  of  stock  taking.    In  dealing  with  the  second  cause 
of  the  year's  loss  he  briefly  reviewed   tlit>  varying   phases  of 
the  tire  business  at  Silvertown.  which  liad  cu!min;itpd  in  the 
present   Jiituafion.        .\bout  1902   they  experimented    pn   and 
produced  a  motor  tire  which  was  known  as  the  Piilmer  cord 
tire.     It  was  exptmsive  to  make,  but  from  the  point  of  view 
of  efficiency  it   was  ahead  of  any   tire  at  that   date.       Their 
competitors,  who  were  making  a  canv.is  tire  (as  distinct  from 
a   cord),    in    course    of   time    improveil    in    the   manufacture 
of  their  product,  so  that  in  1914  their  product  Wim  relatively 
more  efficient,  althoucrh  still  not  equal  to  the  efficiency  of  the 
Palmer  cord   tire.     Tlie  Prilmer  cord  tire,  however,    did   not 
fulfil  the  condition  of  low  price,  and  therefore  the  works  set 
about  designing  a  new  type  of  tire  (which   was  now  known 
as  the  "  Flexicord  "),  which  would  be  at  least  as  efficient  and 
cheap  to  produce   as  any  competitive  tire.    .*fter  exhaustive 
experiment'  thi'v  prodnoed  lb'-  tvpe  of  tire  they  were  seeking 
in   fh<-  size  which  would  be  s-iiitiible  for  Ford  cars  and  vans, 
with  the  resnilt  that  they  were  at  that  time  in  possession  of  the 
expensive  Palmer  cord  tire  on  the  one  hand,  and  a  cheap  and 


efficient  tire  on  the  other  (the  latter,  however,  only  in  one 
size).  I'he  tii'e  business  was  a  very  big  one,  even  m  i.hese 
times,  ;ind  they  wished  to  get  their  fair  share  of  it ;  they 
tbougnt  they  would  be  able  to  do  so  with  their  new 
tire,  but  they  must  Ihave  the  necessary  assortuieut  of  sizes  to 
meet  the  market  requirements.  In  turnmg  to  the  general 
production  at  Silvertown,  the  total  sales  showed  only  a  slight 
increa.se  over  the  sales  during  the  eleven  mouths  ended 
August  31.st,  19'21.  the  figures  Ijeing  £i.U6i,73b,  as  against 
£1,031,130.  but  analysis  of  those  saies  showed  a  very  con- 
.siderabie  reduction  in  the  re-sale  of  bought-in  g(X)ds,  and  an 
ini'rease  in  the  sale  of  Silvertown  manufactures  from 
£90'i,917,  in  19'21,  to  £1,009,980  in  Uffi.  -\lthough  consider- 
able reductions  had  been  made  in  the  expenditure  on  repairs 
and  upkeep,  on  the  supply  of  steam  and  power,  and  on 
administrative  and  non-manufacturing  salaries  and  wages,  the 
burden  of  these  on-cost  charges  was  .still  too  much  for  tlic 
output  of  the  year  to  carry  if  the  selling  prices  at  present 
obtainable  were  to  yield  a  satisfactory  profit.  The  market 
value  of  the  stocks  was  again  lower  at  August,  19'2'i,  than  at 
-•August,  19'21,  with  the  result  that  values  had  to  be  written 
down  in  the  stock  sheets.  They  were  affected  by  the  engi- 
neers' lock-out,  which  commenced  in  April  la.st,  and  continued 
for  about  three  months.  That  caused  the  closing  of  their 
instrument  shop  for  this  period,  and  delayed  the  manufacture 
of  tools  and  appliances  required  for  the  various  departments 
of  the  works,  but  they  were  able  to  keep  a  sufficient  number 
of  non-union  men  to  carry  on  the  repairs  and  maintenance  of 
machinery  and  the  supply  of  engineering  material  required  for 
customers'  orders.  The  indirect  effect  oil  their  business  due  tt> 
the  failure  of  demand  from  engineering  and  other  firms  for 
their  products  was  undoubtedly  serious.  They  had  been  entirely 
free  from  any  disputes  with  their  workpeople  in  the  rubber 
works.  With  regard  to  the  hourly  output  of  workers,  it  was 
difficult  to  get  accurate  comparisons,  owing  to  the  variety  of 
goods  manufactured,  and  the  changes  in  rates  of  pay  made 
tluring  the  year.  It  was  thought,  however,  that  the  improve- 
ment in  the  output  of  piece  workers  had  been  maintained, 
and  that  there  had  been  an  improvement  in  the  output  of 
time-workers.  During  the  past  year  they  had  done  a  certain 
amount  of  .submarine  cable  work,  and  if,  as  seemed  probable, 
the  demand  incre;ised  in  the  near  future,  they  hoped  to  g^t 
their  fair  share  of  the  orders.  The  costing  section  was 
efficient,  far-reaching,  and  ably  handled,  and  the  work  of  that 
section  was  greatly  responsible  for  the  improvements  which 
liad  steadily  taken  place  during  the  past  year. 

Major  Darwin  seconded  the  motion,  and  remarked  tliat, 
despite  the  present  balance  sheet,  his  confidence  in  the  future 
of  the  company  was  as  great  as  it  ever  had  been,  and  he 
hoped  to  remain  on  the  board  until  a  dividend  was  again 
paid. 
The  report  was  adopted  unanimously. 

The  annual  general  meeting  was  helil 
November  '29th,  Sir  John  Demson-Pender, 
G.B.E.,  presiding.  'f'ue  chairman  ex- 
pressed the  company's  legret  at  the  recent 
death  of  Mr.  .lohn  G.  Griffiths,  and  then,  turning  to  the 
accounts,  said  that  the  surplus,  although  smaller  than  in  the 
previous  year,  was  satisfactory  having  reganl  to  the 
difficulties  of  the  period.  The  position  had  been  improved 
by  reduced  working  costs  and  lower  taxation  payments,  and 
consequently  the  rate  of  dividend  had  been  maintained. 
Over  £400,000  capital  expenditure  had  been  incurred  during 
the  year,  the  principal  additions  being  cables  between  Pn- 
nambuco  and  Maranhao,  Pernambuco  and  Maceio,  and 
between  Rio  de  Janeiro  and  Santos.  The  city  of  Victoria, 
on  the  Brazilian  coast,  had  been  connected  to  the  system  by 
duplicate  cables  to  Bahia  and  Rio  de  Janeiro.  The  United 
States  Government  had  rescinded  its  refu.«al  to  permit  the 
landing  of  cables  at  Miami,  Florida.  The  chairman  was  glad 
to  say  that  there  were  signs  of  improvement  in  South 
.American  trade.  The  recent  earthquake  on  the  coast  of  Chile 
had  broken  numerous  cables,  but  the  repair  ship  had  reached 
the  spot  within  six  days,  and  many  of  the  breaks  liad  been 
rei)aired.  To  take  the  place  of  the  cable  steamer  Cormorant. 
which  foundered  on  January  24th  last,  the  company  had 
chartered  the  cable  steamer  Sentinel  until  a  luu  steaiucr, 
now  under  construction,  was  completed.  ,  It  had  also  lieen 
decided  to  replace  the  Nnrncnian  with  a  somewhat  larger 
vessel,  which   was  being  built. 

The  report  and  accounts  were  adopted,  and  in  reply  to  a 
shiireholder  Sir  William  Plender  said  that  the  cmiipany  had 
had  to  realise  investments  to  provide  funds  for  new  capital 
expenditure.  This  accounted  for  the  change  in  the  amount 
sliDwn  in  the  balance  sheet. 

The  Time/t  says  it  is  reported  that  at  a 
Anglo-Argentine  meeting  held  in  Brussels  the  company 
Tramway.s  Co.  decided  upon  a  plan  for  funding  the 
nrrears  of  interest  on  the  company's 
second  preference  shares.  The  company's  issued  capital 
consists  of  .£3.'2O0,000  -5}  per  cent,  first  preference 
shares.  £2.-500,(100  -5i  per  cent,  second  preference,  and 
£3,2.50,000  ordinary.  All  the  ordinary  capital  is  now  held  by 
J,a  Compagnie  Gt-n^-rale  de  Tramways  de  Buenos  Ayres,  but 
the  preference  capital  is  largely  lield  by  investors  in  this 
countrv.  This  once  prosperous  undertaking  has  been  pas.sing 
thrniigh  1 -an  times,  and  the  interest  on  the  ?econd  preference 
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shales  is  in  arrears  as  from  July  1st,  1018,  which  means  an 
iiccunuilation  of  aiTears  as  on  June  30th  last  of  i'550,0CO.  It  js 
intended  to  raise  the  rate  of  interest  on  the  second  preference 
shares  from  5i  to  6  per  oeut.,  and  to  satisfy  interest  outstanfl- 
ing  by  an  allotment  of  second  preference  shares  carrying  the 
higher  rate.  By  this  step  the  way  will  have  been  cleared  tor 
a  iiesumption  of  dividends  on  the  ordinary  capital,  which  has 
been  without  iiny  reward  since  19}4. 

The  accounts    of    the    Societe    iElectro- 

I'rench  r,ihlr  show  net  profits  of  'i,04:^,000  fr.  for 

Companies.         \'.y2\--il,  as  compared   witli   1,G11,(J0(J  fr.   in 

the  preceding  year.     It  is  propo.sed  to  pay 

:i  dividend  at  the  rate  of  :-i5  fr.  per  .share,  as  against  50  fr.  in 

l'.)JI-'il,  a  large  baidiice  being  carried  forward  as  a  nieasuic 

III   prudence  and  also  having  regard  to  the  recent  increase  in 

the  share  capital  to  •20.00(I,(HKI  fr. 

ihe  report  of  the  Societc  des  Accumndateurs  Electriquea 
(late  A.  IJinin)  states  that  the  turnover  in  l!l'il-'22  was  greater 
than  in  the  preceding  year,  and  production  on  a  large  scale  at 
the  Nanterre  works  had  resulted  in  favourable  priuie  costs. 
Having  regard  to  general  conditions  and  the  fail  in  prices  due 
to  very  keen  competition,  the  financial  results  ought  to  be 
considered  satisfactory,  the  net  profits  being  839,000  fr.,  and 
the  dividend  (statutory)  6  jX'r  ceut. 

The  Compagnie  des  Etabliasements  Industriels  (Grammont) 
reports  a  deficit  of  '2,179,000  fr.  for  19-21-'2'2.  Speaking  at  the 
recent  annual  meeting,  the  chairman  stated  that  it  was  now 
possible  to  expect  a  normal  yield  on  the  capital  invested. 
Concerning  the  business  expected  to  result  from  the 
electrification  of  the  railways  and  the  renewal  of  the  tele- 
phone and  telegraph  network,  the  speaker  stated  that  tim 
particular  expenditure  which  interested  the  company  and  its 
branches  amounted  to  more  than  a  milliard  of  francs  spread 
over  only  a  few  years.  It  was  conceivable  that  this  enormous 
work  would  raise  very  keen  coniijetition  among  the  tew 
Fi'ench  manufacturers.  As  to  the  technical  dithculties,  he 
said  that  other  nations  had  obtained  some  advantage  during 
the  war,  but  since  then  the  French  had  resumed  their  posi- 
tion, and  their  Enghsh  allies  had  shown  them.selves,  personally 
with  regard  to  the  company,  quite  willing  to  allow  the  Freuch 
to  derive  the  benefit  of  their  experience  on  most  moderate 
terms.  As  a  consequence  the  Frencii  industry  would  not  be 
inferior  to  that  of  other  countries  .either  in  the  matter  of  cables 
or  telephones.  In  conclusion,  the  chairman  stated  that  he 
and  the  other  French  makers  had  confidence  in  the  patriotism 
of  the  Government  to  entrust  the  works  in  question  to  the 
national  industry. 

The  accounts  and  balance  sheet  for  the  working  year  1921-2'2 
of  the  Maison  Brcguet  shows  a  credit  balance  of  1,860,160  fr., 
being  an  increase  of  1'2.5,'245  fr.  on  the  previous  year.  A  divi- 
dend of  50  fr.  gross  per  share  was  declared,  half  of  which  has 
already  been  paid  on  account.  The  company  has  concerned 
itself  to  sell  ordinary  machinery  than  to  reali.se  its 
mechanical  and  electrical  specialities.  With  this  end  in  view 
it  ha.s  .supplied  this  year  to  the  national  marine  eight  turbine 
motor  groups  for  four  8,000-ton  cargo  boats  and  four  oil  tank 
.ships.  The  results  shown  by  these  equipments  had  doubtless 
influenced  the  Minister  of  iVTarine's  decision  to  equip  the  six 
torpedo-boat  destroyers  of  the  new  naval  programme  with  tur- 
bines of  two  systems,  one  of  which  is  tliat  of  the  company. 
Following  up  this  the  board  has  come  to  an  understanding 
with  two  of  the  leading  French  naval  shipyards  that,  should 
the  latter  secure  the  contracts  for  the  ships,  their  plans  will 
embrace  the  use  both  of  Breguet  turbines  and  of  motors,  the 
latter  developing  50.000  h.p.  The  new  workshops  at  Douai. 
expected  to  be  ready  by  March  next,  occupying  '2i  hectares,  of 
which  12.(K¥I  metres  are  roofed,  have  a  plant  of  1,800  h.p.  and 
180  oiachines.  and  represent  a  capital  of  3,000,000  fr.  These, 
with  the  Paris  workshops,  will  be  available  for  carrying  out 
the  naval  programme. 

The  board  of  the  Energie  IndustrieUe  has  been  empowered 
i)y  a  recent  extraordinary  meeting  to  raise  the  company's 
capital  by  the  issue  of  40.tXXl  100-franc  shares,  payable  in  cash. 
The  board  was  also  autliorised  to  issue  a.  further  ],0OO,O(KI 
shares,  to  lie  employed  in  payment  for  the  several  under- 
takings it  is  intended  to  absorb.  These  are  as  follows  : — The 
n,sine  electrique  d'Oloron.  the  Society  Haute  Dordogne  Force 
et  l.uiniere,  the  Soci^te  d'Eclairage  et  de  Force  de  Vougeot, 
the  Compagnie  de  Fr^jus  et  de  Saint  Raphael  et  Services  des 
Baux  de  Frojus,  and  the  Cojnpagnie  Pjlectrique  de  Menton. 
The  acquisition  of  the  network  of  the  first-named  company  will 
give  the  Energie  IndustrieUe  a  considerably  enlarged  field  of 
action,  its  available  power  being  4,000  h.p.,  the  agreed  com- 
pensation l>eing  6,.5(X)  shares;  the  consideration  for  the  absorp- 
tion of  the  second  company  is  three  ordinary  shares  of 
the  Energie  IndustrieUe  for  each  1,000  fr.  shares  of  the  Taute 
Dordogne  company,  the  latter  bringing  in  its  newly  completed 
liydro-electric  station  on  the  Dordogne ;  the  third  company 
brings  into  the  common  stock  .t  7'.'-kin.  network  oi  high-pres- 
sure lines  and  '20  km.  of  l.p.  in  the  Cote  d'Or  and  Saone  et 
1  loire :  the  fourth  company  owns  the  electrical  concessions  for 
the  towns  of  Frejus  and  Saint  Raphael,  besides  possessing  two 
gasworks  in  the  same  towns ;  the  fifth  company  also  ow-ns  the 
municipal  concession  at  Menton.  drawing  part  of  its  current 
requiiements  from  its  own  1,800-h.p.  peat  station  and  part 
from  the  Briel  station  on  the  Roya.  owned  by  the  Eenrgie  In- 
dustrieUe. These  new  resources  are  destined  to  give  the  great- 
est ilcvcliipiiient  wnil   rcliini  to  the  business  of  tlie  amalgama 


tion.  Future  plans  contemplated  in  the  Landes  and  the  BasseB 
i'yren^es  are  the  doubling  of  two  hydroe^tric  stations  and 
the  creation  of  a  great  high-pressure  network  linked  up  to  the 
vanous  stations  and  concessions,  for  which  further  additions 

ol  capital  will  be  needed. 

The   accounts   of    Max    Schorch    i    Co  , 

^  German  elcctrotcchnical   works,   of  Bheydt.  permit 

Companie.s.        of  the  payment  of  a  dividend  at  the  rate  ol 

'25    per    cent,    for    ]9-21-'2'2,  this  comparing 

with  J(i  per  cent,  in  the  previous  year. 

The,  direct^jr.s  of  the  liavarian  Telcphune  Works  Co.,  of 
Munich,  who.se  new  works  was  brought  into  uu:  shortly  l>efoie 
the  close  of  the  financial  year,  recommend  a  dividend  at  tht- 
1,-ite  of  15  per  cent,  on  share  capital  of  '20.000,000  marks  for 

The.  directors  of  the  Telephone  Works  Co.  (laic  '.  Berliner) 
recommend  an  increase  in  the  rate  of  dividend  from  20  per 
cent,  in  1920-21  to  35  per  cent,  in  1921-22.  At  the  same  time 
the  share  capital  is  to  be  raised  bv  (iO  millions  to  100  millions 
ot  marks. 

Tlie  Bank  of  Electrical  Values,  which  as  an  investment  com- 
pany is  the  pre.sent  title  of  the  former  Berlin  Electricity  Nvorks 
Co.,  reports  net  profits  of  30,700,000  marks  for  ]9-21-'2'2,  as  con- 
trasted with  13.800,00!!  marks  in  the  previous  yeaJ,  and  the 
dividend  is  at  the  rate, of  25  jier  cent.,  as  against  18  per  cent. 
It  is  now  proposed  to  increase  the  share  capital  bv  9«,.500.0««» 
marks  and  redeem  debentures  for  .55,(MKj,0(JO  mark's. 

The  Popgc  Electricity  Co..  of  Chemnitz,  states  that  the  com- 
pany successfully  participated  in  19-21 -'22  in  the  work  in  con- 
nection with  the  supply  of  electricity  in  countn.-  districts, 
particularly  in  the  erection  of  transmis.sion  lines  for  pressures 
up  to  IfKI.OOO  volts.  After  having  made  provision  for  depre- 
ciation, the  accounts  .show  net  profits  of  10.576,000  marks,  as 
compared  with  5,095, OCX)  marks  in  1920-'2i,  and  the  rate  of  divi- 
dend rises  from  12  per  cent,  in  the  latter  vear  to  20  per  cent, 
in  1921-22. 

The  German  Telephone  and  Cable  Industry  Co.,  of  Berhn. 
reports  net  profits  of  1,3:34,(KX)  marks  for  1921-'2-2.  as  ccni- 
pared  with  8.50,(KK)  marks  in  the  previous  year,  and  a  dividend 
at  the  rate  of  12  per  cent,  and  8  jier  cent,  in  the  two  years 
re.s[iectively. 


Stock    Exchange    Notices. — .\pplication    has   been    made 

to  the  Committee  to  allow  the  following  to  be  ofticially  quoted  : 

Toronto    Po.vit    Co.— £2.5«.623  4}    per   cent,   guarantefd    debenture    stock. 
British   Columbia   Telephone  Co. — Si.\  per  cent,   cumulative   preference  shares 
ol  100  dols  e^ch  ;   and  4^  per  cent,   first  mortgage  debenture  stock. 

The  undermentioned    have    been    ordered    to    be    officially 

quoted  :  — 

rernambuco  Tramwavs  .ind  Power  Co.— f.'iOCOOO  8  per  cent,  prior  lien 
d.henlures,    Nns,   1  lo  .li.OOO   (£100)  (hearer),   in   lieu   of  the  scrip   now  quole<l. 

Companies,  Struck  off  the  Register. — The  following  com- 
panies have  l>een  struck  off  the  Register  and  are  dissolved  :  — 

InslitutL-   of    M-dical   Electricin.   Ltd. 

International    F.lectrical   &    Mechanical    Supplies    Co..    Ltd. 

Mac   Sparking  Plug   Co.,   Ltd 

Pebeo  .Accumulators,  Ltd. 

Simplex    Power   C.enerator   Co..    Lid, 

I'nii.il    KlectricTi    Works,    Ltd. 

Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd. — 

Final  dividend  of  3  per  cent.,  le.ss  tax.  l>eing  at  the  rate  of  li 
per  cent,  per  annum  on  cumulative  preference  shares  for  the 
half-year  ending  Decemlier  31st. 

Ferranti,  Ltd. — The  net  profit  for  the  year  ended  June, 
1922.  is  .^^'24,371,  plus  ±'16.1'2;^  brought  forward.  The  directors 
submit  a  scheme  for  the  reorganisation  of  the  company's 
capital.    The  meeting  is  to  be  held  on  December  14th. 

Waygood'Otis,  Ltd. — Interim  dividend  on  ordinary  shares 

at  the  rate  of  5  per  ceut.   p<>r  annum, 

Power=Gas  Corporation.   Ltd. — Dividend  at  the  rate  of  .") 

per  cent,  less  tax,  tor  the  year  otulcil  Selitember  30th,  1922. 

Shawinigan   Water   and    Power   Co.— Dividend  of  IJ   per 

rent,   for  the  quarter  ending   December  3Ist, 

Brazilian  Traction.  Light  and  Power  Co.— Ouarterly  divi- 
dend of  !■!  per  cent,  on  the  iiiinulativ(>  preference  shares. 


STOCKS    AND    SHARES. 

Tcr.sinY  EvENiXG. 
Tm;  leading  motive  in  the  Stock  Exchange  markets  i.l 
■  ■overned  bv  east<  of  money  on  the  one  hand,  a  ke,v  noto 
which  is  rather  subduetl,  however,  by  the  approach  tif  thrist- 
inas  and  the  uncertainty  of  the  outltx.k  abroad,  on  the  other. 
A  gtiod  deal  of  capital  continues  to  How  into  St.vk  Exchange 
markets  for  investment  purposes,  though  evidence  <^>  ,/'^ 
public's  invincible  determination  to  maintain  the  tradition 
of  window-dressing  at  the  New  Year  is  very  t^bvious,  llie 
prices   of    gilt-edge.l    stocks    are    lirni;    the    electric    lighting 
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market  is  good;  recovery  has  occurred  in  some  of  the  cable 
stocks  and  the  Government's  unemployment  proposals  are 
having  a  beneficial  effect  upon  shares  in  various  commercial 
undertakings,  particularly  those  in  the  Midlands  and  the 
'North,  that  are  considered  likely  to  obtain  orders  in  connec- 
tion with  the  relief  and  other  works  which  are  to  be  set  up. 

Curiosity  is  agog  to  know  in  what  manner  electrification 
of  the  various  railways  is  to  be  financed.  Railway  companies 
like  private  individuals,  seldom  keep  a  greater  cash  balance 
at  the  banks  than  is  necessary  lor  ordinary  working  purposes. 
If  called  upon  to  provide  substantial  amounts  for  improve- 
ments or  extensions,  the  companies  may  have  to  go  to  their 
stock-holders  for  new  money.  This  factor  is  influencing  prices 
to  some  extent.  The  prior-charge  stocks  of  the  leading  rail- 
way companies,  however,  are  maintained  exceedingly  well, 
in  spite  of  the  expectation  that,  if  new  issues  are  to  be  made, 
they  will  take  the  shape  of  debentures  or  some  other  pre- 
ordinary  class  of  security. 

Metropolitan  Consolidated,  after  its  substantial  improve- 
ment, eased  off  to  tiOJ ;  Districts  are  quiet  at  46,  following  their 
jump  of  last  week,  and  the  Underground  descriptions  remain 
somewhat  quiescent.  Amongst  the  stocks  of  those  steam  rail- 
way companies  which  propose  to  put  in  hand  important 
schemes  of  electrification,  the  disposition  is  for  prices  to  im- 
prove, though  the  public  demand  for  investments  of  this  kind 
is  very  fitful,  and  it  takes  but  a  small  amount  of  selling  to 
bring  about  reaction  after  any  spurt. 

Details  are  now  available  of  the  manner  in  which  will  be 
allocated  the  award  of  £133,367  to  the  East  London  Railway 
as  compensation  in  respect  of  the  control  of  the  undertaking 
by  the  Crown  during  the  years  191.5-'2i.  The  diiectors  say 
they  are  advised  that  this  sum  is  to  be  treated  as  revenue,  and 
that  its  allocation  to  any  purposes  to  which  the  earnings  of 
the  company  may  be  appropriately  applied,  is  within  their 
discretion.  It  is  proposed  to  pay  the  holders  of  the  second- 
charge  ■'  B  "  debenture  stock  £16  on  each  ±'100  of  stock,  and 
the  price  of  the  security  has  risen  to  8'2.  The  third  charge 
4  per  cent,  debenture  stock  is  to  receive  2  per  cent.,  and  the 
price  of  this  stock  is  unchanged  at  18,  while  the  ordinary  re- 
mains at  4J.  There  may  be  some  disappointment  felt  at  the 
way  in  which  the  amount  is  split  up.  Optimism  had  rather 
looked  for  a  distribution  of  some  trifling  sum  on  the  ordinary 
stock.  However,  no  particular  opposition  is  likely  to  be 
raised,  and  meetings  are  to  be  held  on  Friday  next  week  at 
which  an  individual  stockholder  of  each  class  will  be  selected 
to  represent  the  interests  of  his  class  of  stock  in  proceedings 
before  the  court. 

Brompton  Electric  ordinary  have  risen  to  lOJ,  owing,  of 
course,  to  the  share  bonus  which  the  directors  are  going  to 
distribute.  City  of  London  ordinary  ^re  better  at  233.  Ijd. 
South  Londons  are  nominally  4J,  but  can  be  bought  at  the 
price.  Westminsters  at  7|  show  a  rise  of  2s.  6d. ;  there  are 
250  on  offer  at  8,  at  which  the  return  on  the  money,  on  the 
basis  of  the  last  10  per  cent,  dividend,  works  out  to  64  per 
cent.  City  Lights  can  be  bought  at  44s,  and  the  new  County 
of  London  ordinary  at  43.  9d.  premium,  or  a  little  less,  equal 
to  27s.  3d.  for  the  fully-paid;  there  will  be  a  broken  amount 
of  dividend  on  these  next  time  in  consequence  of  the  issue  not 
being  fully-paid  yet. 

Amongst  the  preference  shares,  selection  is  more  limited, 
and  apart  from  500  Charing  Cross  4J  per  cents,  offered  at  4|. 
giving  a  return  of  5}  per  cent,  on  the  money,  there  is  not 
much  to  be  obtained  which  gives  this  yield.  County  of  Lon- 
don 6  per  cent,  preference  are  available  at  238.  3d.,  paying 
£5  3s.  6d.  Yorkshire  Electric  6  per  cent,  new  preference  at 
2l8.  9d.,  with  a  partial  dividend  in  February  nest,  afford  oi 
per  cent,  on  the  money,  and  there  are  still  a  thousand  or  so 
of  Scottish  Power  8  per  cent,  preference  to  be  had  at  238., 
at  which  the  yield  is  nearly  7  per  cent.,  taking  into  account 
the  dividend  due  in  February. 

General  Electric  7i  per  cent.  "  B  "  preference  at  2l8.  9d., 
of  which  there  are  a  thousand  on  offer,  return  ;£6  ISs.,  and 
English  Electric  6  per  cent,  preference  at  IBs.  6d.  yield  6i 
per  cent. 

The  feature  of  the  week  in  the  tramway  section  is  a  rise  of 
1.03.  in  Anglo-Argentine  Tramways  second  preference.  This 
has  carried  the  price  to  4|  and  the  first  preference  are  also 
harder.  The  reason  is  simply  that  expectation  looks  for  early 
publication  of  some  scheme  of  funding  the  arrears  of  divi- 
dends on  the  second  preferences,  and  it  is  hinted  that  any 
such  scheme  might  involve  an  advance  of  i  per  cent,  in  the 
5i  per  cent,  dividends.  Brazil  Tractions  are  two  points  down 
at  48,  but  the  British  Columbia  stocks  remain  good  and  a 
further  rise  of  three  points  has  lifted  the  deferred  to  89}, 
Mexicans  are  better  on  the  whole,  Mexican  Light  and  Power 
preferred  at  53}  being  2  up,  though  the  common  shares  lost 
a  point  of  their  last  week's  advance. 

West  India  and  Panama  Telegraph  shares,  after  a  long  period 
of  complete  stagnation,  have  recovered  on  the  announcement 
that  the  company  is  to  be  allowed  to  charge  additional  rates 
on  its  messaces.  The  ordinary  rose  half-a-crown  to  7s.  M.. 
the  first  preference  put  on  10s.  to  40p.,  and  the  second  prefer- 
ence at  25b.  are  5a.  up.  The  market  is,  however,  more  or  less 
nominal,  for  there  are  more  buyers  than  sellers.  In  the 
Eastern  crroup,  a  better  tone  is  discernible,  with  rises  in 
Eastern  Extensions,  Eastern  <irdiri,';ry  and  Westerns.  In  fact, 
it  may  be  said  that  the  weakness  of  the  last  fortnight  has 
been  wiped  out.  Great  Northerns  at  28}  are  IDs.  up.  United 
River  Plate  ordinary  at  7|  show  a  gain  of  Ss.,  but  the  Marconi 


market  is  dull,  the  parent  shares  going  back  to  2J.  The 
newly  issued  6}  per  tent,  debenture  keeps  steady  at  3J  pre- 
mium over  and  above  the  issue  price  of  99. 

Babcook  &  Wilcox  hardened  to  3  (716.  on  the  idea  that 
engineering  companies  are  likely  to  benefit  substantially  from 
tlie  Government  programme  for  provision  of  employment. 
Electric  Constructions  at  If  are  Is.  3d.  better,  and  Siemens 
.strengthened  to  22s.  Metropolitan-Vickers  ordinary  are  a 
better  market  at  28s.  Od.  British  Aluminium  at  16s."  3d.  lost 
a  few  jX'Uce.  Otherwise  the  manufacturing  market  is  very 
quiet.'  Rubber  keeps  firm,  though  not  (juite  at  the  best  which 
it  recently  touched.  The  market  in  rubber  shares,  after  show- 
ing pronounced  activity,  subsided  to  some  extent  as  regards 
the  interest  shown,  without,  however,  prices  going  back  to 
any  noticeable  extent.  In  the  iron,  coal  and  steel  group,  the 
jiassing  of  dividends  by  some  of  the  principal  companies  in 
the  business  is  partly  off.set  by  the  hoiie  that  the  renewed 
activity  in  the  shipbuilding  trade,  coupled  with  the  Govern- 
ment schemes  for  employment  already  mentioned,  will  have 
a  favourable  effect  upon  the  fortunes  of  the  companies  con- 
cerned. 

The  South  American  Light  &  Power  Co.  announces  that 
the  Board  are  prepared  to  purchase  any  number,  up  to  50,  ot 
the  5  per  cent,  delaentures  of  ±'100  each  of  this  company.  "The 
circular  adds  that  the  "  latest  official  quotation  in  the  Stock 
Exchange  Ofiicial  List  for  these  debentures  is  ±71 — ±76  per 
cent."  We  may  add  that  for  some  time  past  there  have  been 
buyers  in  the  market,  and  very  few  ,'^llers,  so  that  a  holder 
who  cared  to  offer  his  debentures  might  not  be  unreasonable 
if  he  did  so  on  the  basis  of  82  to  85  per  cent. 


SHARE  LIST   OF   ELECTRICAL  COMPANIES. 

Home  Electbicitt  Companies. 
Dividend.       Pi-ice 

. ' ,       Dec.  5.    Rise  or 

1920.  1921.         1922.        fall. 


Brompton  Ordinary        

Charing  Cross  Ordinary 

do.        do.        do.        ih  Pref. 

Chelsea        

City  of  London      

do.       do.           6  per  cent.  Pref. . 
County  of  London  

do.  do.        6  per  cent.  Pref. . 

Kensington  Ordinary      

London  Electric 

do.         do.         6  per  cent.  Pref. . 
Metropolitan  

do.  4}  per  cent.  Pref. . 

St.  .James'  and  Pall  Mall 

South  London        

South  Metropolitan  Pref. 
Westminster  Ordinary 


—  5  H    4 


Telegk-iphs  .\nd  Telephones. 


Anglo-Am.  Tel.  Pref. 
do.  Def. 

Chile  Telephone 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Tel.  Ord. 
Globe  Tel.  and  T.  Ord.  ,. 
do.       do.      Pref. ... 
Great  Northern  Tel. 

Indo-European      

Marconi        

Oriental  Telephone  Ord. 
United  R.  Plate  Tel. 
West  India  and  Panama 
Western  Telegraph 


1}    34/G         23J  — 


liwS 
lOi 
ui 


+  k 
+  k 


Home  Rails. 


Central  London  Ord.  Assented 

Metropolitan         

do.         District    

Underground  Electric  Ordinary 


-i 


Foreign  Tbams,  &c. 


Anglo-Arg.  Trams.  Fii'st  Pref. 

do.  do.      2nd  Pref 

do.  do.      6  per  cent.  Deb.. 

Brazil  Tractions 

British  Columbia  Elec.  Rly.  Pee.      . 

do.  do.  Preferred     . 

do.  do.  Deterred 

do.  do.  Deb 

Mexico  Tram.  6  per  cent.  Bonds 

do.  G  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  1st  Bonds 


5i  m 


Mancfactubino  Companies. 


Babcock  »t  Wilcox  

British  Aluminium  Ord.  

British  Insulated  Ord 

Callenders 

do.       6*  Pref 

Crorapton  Ord 

Edison-Swan         

do.      do.    .'»  per  centrDel) 

Electric  Construction     

English  Electric 

do.  do.      Pref 

Gen.  Elec.  Pref 

do.  Ord 

Henley         

do.    4}  Pref 

India-Rubber         

Met.-Vickers  Pref.  

Siemens  Ord 

Telegraph  Con 

*  Diridenda  paid 


15  16 

16  16 
6}     6i 


18/8 
21/9 
17/0 


SO      20  2Si 

tree  of  Income  Tax. 


4  13  in 
6    8    1 

6  17    0 

7  1    2 
6  15    7 

6  18    4 
Nil. 

7  Ifi    4 


6  19    6 

5  17    8 

6  11    a 
6    2  10 
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CAUSES    OF    TRANSFORMER     FAILURES. 


By    5.    AUSTEN    STIQANT,    A.M.I.E.E.,    M.Am.I.E.E. 


( CowiuiM  frnm 

■  15.  Coil  conductors  may  be  violently  displaced  on  the 
occurrence  of  an  external  short  circuit,  as  the  result  of 
internal  unbalanced  electromagnetic  conditions.  With 
concentrically  wound  primary  and  secondary  coils  (as 
in  the  rectangular  core  type  of  transformer")  the  hori- 
zontal ases  may  not  coincide,  and  therefore  a  vertical 
force  acting  upon  the  coils  is  introduced  in  addition  to 
the  usual  radial  one.  This  vertical  force  has  often  been 
responsible  for  the  distortion  of  end  coils,  particularly 
.of  the  older  designs  of  transformers  in  which  the  im- 
pedance was  low.  When  a  number  of  pressure-adjust- 
ing tappings  are  fitted,  it  is  often  very  difficult  to  pre- 
serve electromagnetic  symmetry  at  all  ratios,  and  some- 
times the.  unbalancing  is  unavoidable.  " 

With  sandwich-wound  primary  and  secondary  coils 
(as  in  the  rectangular  shell  type  of  transformer)  the  axes 
of  the  individual  coil  .sides  may  not  coincide  on  account 
of  the  differences  required  in  electrical  clearances  from 
coils  to  core,  and  of  the  differences  in  winding  spaces. 
'In  this  case  the  lack  of  sj'inmetry  introduces  distorting 
forces  acting  radially  upon  the  coil  sides,  \vhich  become 
pushed  in  towards  the  eOre  rtnd  forced  out  awav  from 
the  core,  depending  on  the  relative  positions  of  the  axes 
of  the  coil  sides  and  upon  the  relative  short  circuit 
currents  flowing. 

16.  Short  circuits  between  turns,  breakdown  of  wind- 
ings to  earth,  and  puncture  of  insulators  may  take  place 
due  to  the  foUoM'ing  transient  phenomena': —  ■ 

,(a)  Concentration  of  potential  on  the  terminal  end 
coils  when  switching-in  or  when  lightning  discharges 
reach  the  transformer.  Owing  to  the  change  of  surge 
impedance  at  the  transition  point  between  transformer 
and  line,  the  phenomenon  of  reflected  and  transmitted 
pressure  and  current  waves  occurs,  whi(^h  may  produce 
high  volta<re  rises  in  the  transformer  windings.  .  Wliile 
the  end  coils  bear  the  brunt  of  the  shock,  the  remainder 
of  the  windings  is  not  immune  against  breakdown,  as 
high  voltages  may  still  penetrate  any  part  of  the 
wifidings. 

(6)  The  concentration  of  potential  on  the  end  turns 
referred  to  above  may  be  increased  if  a  cable  of  high 
electrostatic  capacity  supplies  the  transformer.  In 
effect  each  phase  of  the  transformer  is  shunted  by  a  capa- 
•ci-ty  to  earth  which  must  be  charged  up  before  the  dis- 
:turbing  wave  can  proceed,  and  the  greater  this  capacity 
the  longer  will  it  take  to  charge  up.  Hence  the  pressure 
iconoentration  on  the  end  turns  will  also  occur  for  a 
longer  period  of  time. 

'  (c)  An  effect  analogous  to  ('()  is  produced  by  reinforc- 
ing the  insulation  of  the  individual  conductors  of  the 
'end  coiU.  This  decreases  the  electrostatic  capacity  be- 
tween turns,  and  therefore  the  ratio  of  capacity  to  earth 
and  capacity  between  turns  is  increased;  and  pressure 
concentration  will  be  more  intense, 

(d)  The  phenomenon  of  reflected  and  transmitted 
pressure  and  current  waves  may  also  occur  at  open- 
ended  tappings,  at  any  point  of  change  of  surge  im- 
pedance in  the  windings  (such,  for  instance,  as  at  the 
•termination  of  conductor  reinforcement,  or  at  the  space 
between  Series  coils),  and  at  the  neutral  or  mid-point. 
Care  should  be  taken  to  insulate  the  conductors  in  these 
(regions  very  thoroughly,  in  order  to  eliminate  so  far  as 
.'possible  short'circuits  between  turns.  -., 

The  disturbing  cause  may  be  either  ordinary  switch- 
'ing-iii,  lightning  discharges,  an  arcing  ground,  chatter- 
•  ing  switch  contacts,  or  single  pole  connection  by 
mdvancing  switch  spark. 
•  (e)  Int«riial  local  resonance  of  the  coils  may  occur 
under  the  influence  of'  any  of  tlie  exciting  causes  men- 
.tiojied  "tinder  {d).       This  danger  is  perhaps  somewhat 
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(/)  When  switching-out  of  circiait  4  highly  inductive 
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winding,  such  as  a  transformer  primary  with  the  secon- 
dary open  circuited,  the  magnetising  current,  and  con- 
sequently the  magnetic  flux,  tends  to  collapse  instant- 
aneously. While  due  to  various  reason.s  the  flux  doe» 
not  do  this,  it  does  sometimes  drop  at  a  much  more  rapid 
rate  than  that  corresponding  to  the  normal  cyclic  rate 
of  change,  and  as  a  result  high  pret^ure  rises  are  some- 
times produced.  The  rapid  ijooling  of  the  interrupting 
arc,  particularly  during  the  .la,st  half  cycle,  has  been 
found  to  augment  this  effect. 

17.  Sustained  heavy  overloads  produce  high  tempera- 
tures throughout  the  transformer.  The  coil  insulation 
becomes  brittle,  and  in  time  probably  flakes  off  the  con- 
ductors in  places,  .so  producing  short  circuits  between 
turns.  The  oil  deposits  sludge  botli  on  the  tank  bottom 
and  on  the  coils  and  core  structure.  This  deposit  exerts 
a  blanketing  effect  on  the  coils  and  core,  so  that  the 
excessive  heating  becomes  cumulative  in  effect.  Narrow 
oil  ducts  also  intensify  the  heating.  Transformers  with 
a  high  ratio  of  copper  loss  to  iron  loss  are  less  able  to 
withstand  overloads,  and  are,  therefore,  more  liable  to 
fail  on  account  of  the  troubles  arising  from  this  phase 
of  operation. 

18.  When  changing  over  tappings,  the  terminals  of 
which  are  arranged  on  a  single  board,  say,  under  oil 
level,  wrong  leads  may  be  joined  and  part  of  the  wind- 
ings may  be  short-circuited.  Heaw  currents  would  then 
circulate  in  the  short-circuited  winding,  which  would 
produce  a  fault  between  turns  unless  the  transformer 
was  very  speeifily  tripped  out  of  service. 

19.  Bolted  joints  or  connections  carrying  current 
may,  if  not  very  effectually  locked,  become  loose  in  ser- 
vice, due  perhaps  to  some  slight  vibration.  Such  joints 
will  rapidly  heat  up.  and  even  so  trivial  a  fault  may 
temporarily  place  a  transformer  out  of  commission. 

(C) — Breakdowxs  in  the  Dielectric  Circuit. 

1 .  Moiiture  entering  the  oil  as  a  result"  of  the  so- 
called  "  breathing  "  action  greatly  reduces  its  dielectric 
strength,  so  that  breakdowns  from  coils  or  terminal 
leads  to  tank  or  core  structure  may  take  place.  The 
greatest  danger,  however,  is  to  the  '"  minor  "  insulation 
of  the  coils,  as  previously  referred  to. 

2.  Deterioration  of  the  oil  may  occur  as  the  result  of 
prolonged  overloading  of  the  transformer,  and  the 
action  is  materially  assisted  by  the  presence  of  bare 
copper  and  lead.  Excessive  oil  temperature  produces 
the  formation  of  sludge,  water  and  acids, 

3.  Dielectrics  having  different  specific  inductive  capa- 
cities are  ofteit  used  in  series,  and  unless  their  thick- 
nesses are  properly  proportioned,  they  may  be  subjected 
to  abnormally  high  dielectric  stresses.  For  instance, 
the  insulation  between  h.p.  and  l.p.  transformer  coils 
usually  consists  of  cotton,  linen  or  empire  tape,  bake- 
lite  and  oil.  Except  in  very  high  voltage  transformers, 
the  effect  of  the  cotton  covering  and  of  the  tape  can  be 
ignored,  so  that  we  only  have  to  consider  b.nkelite  with 
a  dielectric  constant  of  5,  and  oil  with  a  constant  of  2. 
The  total  pressure  across  two  such  dielectrics  in  series 
divides  up  so  that  the  pressure  across  each  is  inversely 
proportional  to  the  dielectric  constants,  and  unless  the 
respective  thicknesses  are  proportioned  so  that  the  pres- 
sui"e  gradient  across  each  is  within  the  safe  workinsr 
limit,  first  one  and  tiien  the  other  dielectric  will  fail, 
due  to  corona  discharsre  and  overheating. 

4.  Corona  may  take  place  from  sharp  conducting 
edgiss  or  small  diameter  conductors  if  the  surface  pres- 
sure gradient  is  high.  Corona  discharge  may  also  occur 
across  the  air  space  between  the  oil  and  t4»nk  cover  of 
high  voltage  transformers.  This  fan  be  remedied  by 
short  circuiting  the  air  space. 

6.  Jpsuiating  parts,  such   a5!;(i;ylirnders,    ^uhes,  ■.and 
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terminal  boards,  lu.iue  of  compressed  paper  bonded  with 
synthetic  resin,  may  occasionally  have  their  surfaces 
contaminated  during  the  manufacturing  processes,  or 
they  may  hold  occluded  air.  The  former  fault  is 
responsible  for  surface  discharge,  which  renders  the 
material  useless,  and.  when  occurring,  generally  does  so 
on  terminal  boards.  The  latter  imperfection  usually 
results  in  complete  puncture  of  the  insulation  concerned, 
as  a  result  of  ionisation  of  the  occluded  air  and  sub- 
sequent overheating  of  the  dielectric.  When  this  type 
of  breakdown  occurs,  it  is  usually  with  cylinders  and 
condenser  terminals. 

6.  Earth  shields  placed  between  primary  and  secon- 
dary windings  have  been  responsible  for  numerous 
breakdowns.  Their  presence  produces  a  concentration 
of  dielectric  stress  at  their  edges,  which  tends  to  strain 
the  near-by  insulation,  while  a  breakdown  at  one  point 
from  the  h.p.  windings  to  the  shield  has  often  resulted 
in  almost  completely  destroying  the  h.p.  and  l.p.  wind- 
ings on  the  limb  concerned. 

7.  Narrow  oil  ducts  are  a  serious  menace  to  tlie 
perviceable  life  of  a  transformer.  Adequate  cooling 
cannot  be  obtained,  the  coil  insulation  becomes  brittle 
ill  time,  and  a  fault  between  turns  naturally  follows. 

8.  Occasionally  metallic  particles  are  found  in  the 
various  kinds  of  pressboards,  and  these  may  result  in 
a  puncture  of  the  board. 

9.  Careless  w-orkmanship  may  result  in  solder 
splashes  on  the  coils  and  on  surfaces  which  are  depended 
upon  for  creepape  clearances.  The  possible  effect  of 
these  will  be  obvious. 

10.  During  the  course  uf  time  a  certain  amount  of 
the  oil  disappears,  due  to  evaporation  and  oxidation. 
Unless  the  oil  is  topped  up  to  the  proper  working  level, 
the  transformer  will  overheat  on  account  of  the  conse- 
quent loss  of  tank  radiating  surface  and  of  the  cooling 
medium. 

11.  Short  circuits  between  phases  may  occur  if  there 
is  insufficient  clearance  between  the  phases.  This  may 
be  aggravated  by  the  insertion  of  a  pressboard  barrier 
V)etween  phases  if  the  presence  of  the  barrier  upsets  the 
distribution  of  dielectric  stress  to  such  an  extent  as  to 
throw  too  high  a  stress  across  tlie  oil  spaces  and  across 
the  barrier. 

12.  If  wood  cleats  which,  for  instance,  support  the 
terminal  leads  from  coils,  are  not  very  thoroughly  dried 
and  impregnated,  the  moisture  present  will  lead  to 
burning  of  the  wood  and  possibly  to  a  short  circuit  he- 
tween  tapping  leads. 

13.  In  some  instances  the  relationship  of  tlie  electro- 
static capacities  between  primary  and  secondary  wind- 
ings, and  between  individual  windings  and  the  core, 
may  lead  to  the  presence  of  high  voltages  in  the  low- 
voltage  circuit.  The  solution  of  the  problem  is  really 
one  of  earthing,  and  has  been  dealt  with  in  a  paper  pub- 
lished in  tlie  Ei.KCTHicAL  Review  in   191,").* 

14.  The  presence  of  foreign  conducting  particles  held 
in  suspension  in  the  oil  may  cause  a  temporary  break- 
down, due  to  the  lining  up  of  these  particles  between 
bare  parts,  having  a  difference  of  potential  across  them. 
Examples  of  this  are  tlie  flashing  over  under  oil  of 
terminal  leads  to  each  other,  and  to  the  tank  or  core 
structure. 

(I)) — Breakdowns  Due  to  Vahious  Structuhal  Defects 
AND  TO  Other  Causes. 
1.  Core-type  transformers  fitted  with  adjustable 
axial  coil  supports  usually  have  the  necessary  mechani- 
cal pressure  for  taking  up  the  adjustment  transmitted 
to  the  coils  through  heavy  steel  clamping  rings.  These 
rings  have  a  gap  in  them  in  order  to  prevent  the  circu- 
lation of  large  short-circuit  currents.  Cases  have  arisen 
in  practice  where  this  gap  ha,s  been  bridged,  and  the 
steel  ring  melted   in  consequence. 

•"  Hifih-voltage  Dangers  Present  in  Static  Transformers 
Hxie  to  Electrostatic  Cnpnoitv  rf  the  Windings."  by  J.  Lindley 
Thompson  and  S  Austen  Stipant.  Electrical  Review, 
*^uary  1st  and  Sth,  191i. 


2.  Insufficient  bracing  of  the  leads  from  coils  to  ter- 
minals may  result  in  these  becoming  distorted  and 
making  contact  in  the  event  of  an  external  short  circuit 
taking  place  on  the  system.  The  danger  becomes  very 
acute  on  large  systems  on  account  of  the  heavy  short- 
circuit  currents   whicii   may   flow. 

.3.  Transformer  tanks,  unless  very  careful  attention 
is  given  to  them,  are  a  potential  source  of  trouble.  Bad 
welding,  spongy  plates,  ungalvanised  cast  iron,  and 
leaky  fittings  all  lead  to  oil  leakage  and  consequent 
overheating  and  breakdown  of  the  transformer,  il  not 
attended  to  immediately.  Rough  handling  in  transit 
IS  also  responsible  for  a  large  proportion  of  the  leaky 
tank  troubles. 

4.  Deposits  of  ordinary  dust,  coal  dust,  and  salt 
spray  on  the  surfaces  of  leading-tlirough  insulators  often 
cause  these  to  flash  over  to  the  case.  The  remedy  is 
obvious. 

5.  In  heavy  current,  low-voltage  transformers,  such, 
for  instance,  as  are  used  for  supplying  electric  furnaces, 
a  number  of  coils  each  consisting  of  a  number  of  heavy 
conductors  in  parallel  are  also  connected  in  parallel. 
It  sometimes  becomes  a  matter  of  difficulty  to  design 
the  low-pressure  winding  so  that 'all  the  parallel  paths 
between  terminals  will  have  the  same  impedance.  If 
they  do  not.  however,  they  will  not  share  the  load  equally, 
and  parts  of  the  winding  will  overheat,  with  the  usual 
inevitable  result. 

6.  Transformers  operating  in  parallel  should  prefer- 
ably possess  the  same  turns  ratio,  the  same  percentage 
impedances,  and  the  same  ratios  of  resistance  to  react- 
ance drops.  If  any  of  these  factors  are  difTerent.  one 
transformer  at  least  will  be  overloaded,  and  mav  con- 
sequently burn  out.  This  subject  has  been  fiillv  treated 
in  a  paper  published  in  the  Electririan  in  19l7.t 

7.  Heavy-current  leads  between  furnace  transformers 
and  the  furnace  should  be  laid  out  so  as  to  keep  the 
impedance  of  the  circuit  within  desired  limits.  If  care 
is  not  taken  to  attain  this,  the  voltage  applied  to  the 
furnace  will  lae  verv  considerably  below  that  required 
for  successful  operation.  A  case  is  on  record  where  the 
l.p.  leads  formed  a  loop  round  an  iron  column  support- 
ing the  building,  thus  increasing  the  inductance  of  the 
l.p.  circuit  and  pulling  down  the  pressure  applied  to 
the  furnace. 

S.  Wlien  housing  transformers,  care  must  be  taken 
to  provide  sufficient  space  around  them  so  as  to  enable 
the  tank  to  dissipate  the  losses.  If  a  transformer  is 
placed  too  near  to  another  one  or  to  the  walls  of  the 
chamber,  the  tank  will  become  lagged,  and  the  tempera- 
ture of  the  transformer  will  increase,  so  endangerirg 
the  coil  insulation  and  the  condition  of  the  oil.  It  is 
essential  to  provide  adequate  ventilation  for  all  trans- 
formers. Closed  pits  and  small  brick  chambers  should 
be  avoided  wherever  possible.  In  the  case  of  furnace 
transformers,  effective  shielding  should  be  interposed 
lictween  the  furnace  and  the  transformers. 

!».  As  the  vapour  at  the  top  of  the  tank  of  oil-immersed 
transformers  is  of  an  explosive  nature,  a  naked  light 
should  never  be  introduced  for  the  purpose  of  examina- 
tion of  connections,  &c.  A  case  is  on  record  where  a 
transformer  was  wrecked  and  loss  to  human  life  stis- 
trn'ned  through  neglect  of  this  precaution. 

10.  The  temperature  of  artificially-cooled  oil-im- 
mersed transformers  will  increase  to  prohibitive  figures 
if  a  stoppage  of  the  cooling  medium  occurs  due  to  some 
failure  in  the  auxiliary  cooling  plant.  If  such  a  failure 
does  happen,  the  load  on  the  transformer  should  be 
decreased  to  such  a  value  as  it  can  handle  as  an 
ordinary  self-cooled  transformer  without  attaining  an 
excessive  temperature   rise. 

11.  In  water-cooled  transformers  the  cooling  tubes  are 
liable  to  become  clogged,  due  to  deposits  of  lime  or 
other  matter  from  the  water  supply.  If  the  tubes  are 
not  thoroughly  cleaned  out  periodically,  the  water  fldw 
becomes  lessened,  and  the  transformer  will  attain  a  tem- 

»  "  Thp  Piirallel  Operation  of  Static  Transformers,"  by  J. 
I.iudle-  Thr.mpfon  and  S.  Austen  Stigant.  Electrician,  Feb- 
niarv  9th  and  16th,  1917. 
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perature  higher  than  the  niaxiiiium  permissible  with  the 
iibual  subsequent  results. 

12.  Cases  are  on  record  where  electrolytic  corrosion 
has  occurred  in  transformer  oil  coolers,  due  to  the  use 
of  metals  in  actual  contact,  which  are  situated  far  apart 
in  the  table  of  electrochemical  equivalents.  The  remedy, 
of  course,  is  to  use  metals  in  contact  which  are  as  near 
together  in  the  table  as  possible. 
Conclusions. 

A  study  of  the  records  of  modern  transformer  break- 
downs whicli  have  occurred  over  a  period  of  years  shows 
very  conclusively  that  between  70  and  fO  per  cent,  of 
the  number  of  failures  are  finally  due  to  short  circuits 
between  turns,  and  a  perusal  of  the  foregoing  lists  will 
indicate  that  this  may  be  caused  in  a  number  of 
different   ways.       rnfurtunately,     witli    a    fault  of    this 


typo  it  is  usually  very  difficult  to  say  definitely  exactly 
what  the  failure  lias  been  due  to,  as  all  evidence  in 
eliminated,  as  a  rule,  by  the  very  nature  of  the  break- 
down. Consequently,  the  cause  of  the  breakdown  ii 
often  a  matter  for  conjecture,  and  however  unsatisfac- 
tory this  may  be  from  a  point  of  definitely  assifining  the 
true  cause,  usually  a  very  close  idea  of  the  real  cause 
may  be  obtained  by  a  careful  study  of  the  transformer 
itself  and  of  the  local  and  operating  conditions.  The 
foregoing  review  may  further  assist  in  determining 
llie  true  cause. 

The  remaining  percentage  of  breakdowns  can  often 
be  minimised  by  provision  of  suitable  transformer  pro- 
tective apparatus,  and  by  re;.'ular  and  careful  super- 
vision of  the  transforirier.s  themselves,  and  of  the  opera- 

lill'.'    rnil<litio!lS. 


SOUTH     AFRICAN    TRADE    AND     INDUSTRY. 


A  REPORT  on  South  Africa,  by  H.M.  Senior  Trade  Commis- 
sioner, has  just  been  issued  by  the  Department  of  Overseas 
Trade  (price  Is.  6d.).  After  describing  the  consequences  of  the 
slump  which  occurred  at  the  beginning  of  lust  year,  Mr.  Wick- 
ham  alludes  to  inturmation  which  was  gathered  in  all  parts  of 
the  United  Kingdom  that  steady  small  replacement  business 
was  coming  forward  from  South  .Africa  in  most  lines.  He 
adds,  however,  that  there  is  no  appearance  of  confident  and 
large-scale  forward  buying. 

No  discouragement  need  be  felt,  for  the  United  Kingdom 
seems  to  be  obtaining  its  normal  share  of  all  the  business  that 
is  passing.  That  this  has  been  occun-ing  for  some  time  is 
brought  out  by  a  comparison  which  Mr.  Wickham  makes  of 
the  trade  statistics  for  19'il  with  those  of  the  previous  year. 

The  most  noteworthy  fact  as  to  the  character  of  imports  is 
that  in  spite  of  a  steep  fall  in  cost,  there  is  an  increase  in  the 
total  value  of  mining,  manufacturing,  and  other  machinery 
from  i£4,'2.50,U(X)  to  £4,.50O,(KX),  and  an  increase  in  electrical 
machinery  and  goods  of  £"250,000.  Similarly  the  Union 
Government's  importations  of  machinery,  rolling  stock,  and 
locomotives  are  approximately  equal  in  value  to  those  in  the 
preceding  year,  and  are  therefore  much  greater  in  volume. 

There   is    a   very    marked   falling    off   in 

Foreign  Japanese  competition,  and  a  further  loss  of 

Competition.       ground  in  the  South  African  market  by  the 

United  States,  but  an  increased  proportion 

of  German  goods.     German  competition  is  seen  to  be  patchy — 

a  feature  which  is  becoming  increasingly  pronounced  m  many 

markets.    For  example,  her  imports  of  machinery   aggregate 

only    ^89,000     as    against    over    i'l.UOO.OOO  from  the  United 

States,  and  electrical  machinery  and  apparatus  only  £25,000. 

Again,  whilst  there  was  a  notable  importation  of  steel  pipes, 

valued  at  £66,000,  the  entry  of  cast  iron  pipes  to  a  value  of 

£27,000  is  less  than  normal. 

The  gradual  reversion  of  trade  into  pre-war  channels  has 
reduced  the  American  share  of  South  African  trade  consider- 
ably. Some  of  the  most  important  items  of  interest  to  the 
engineering  trade  are  shown  below  :  — 

Imports  from  United  States  (1921). 

Mineral  oils,  greases,  and  wax  ...  £2,000,000 

Machinery       1,087,000 

Electrical  goods        603,000 

Iron  and  steel          ,     .  .  279,000 

Railway  and  tramway  material  ...  95,000 

Tools  (including  machine  tools)  ...  140,000 

On  the  whole,  the  imports  of  machinery  in  relation  to  foreign 
competition  may  be  considered  satisfactory.  Of  the  total  im- 
portation of  electrical  machinery  and  goods,  including  cable 
.and  wire,  the  United  Kingdom  and  the  United  States  of 
America  shared  about  90  per  cent.,  in  proportions  of  roughly 
2  to  1.    The  American  share  is  slightly  larger  than  in  19'20. 

In  the  general  machinery  section  the  most  important  groups 
are  "  general  manufacturing  "  and  "  mining."  Of  the  former, 
the  United  Kingdom  suppli<>d  over  £1,000,000,  as  against 
£250 ,0a)  from  America  and  £42,000  from  Germany.  Of 
raining  machinery,  £.554,000  worth  came  from  the  United 
Kingdom  and  £347,000  from  America. 

Of  the  small  quantity  of  machine  tools  (£22,000),  America 
supplied  nearly  half.  Of  pumps,  Switzerland  and  America 
shared  half  the  supplv.  Of  cranes,  Canada  supplied  goods  to 
a  value  of  £20.000  and  America  £15,000.  Half  the  printing 
machinery  supplied  was  American.  Of  £22,000  worth  of  plant 
foi*  confectionery  manufacture.  Germany  supplied  one-third. 

In  view  of  the  constant  inquiries  as  to  openings  and  agents 
for  petrol  and  oil  engines,  it  is  perhaps  woith  calling  attention 
to  the  fact  that  the  total  importation  for  the  vcar  is  set  down 
at  £45,000.  of  which  73  per  cent,  was  British. 


Over  63  per   cent,    of   the  small  general 
Automatic        trade  in   telegraph  and  telephone  material 
Telephone         was      British.       The      preponderance     of 
Extensions.       Swedish  material  imported  by  the  Govern- 
ment is  of  course  due  to  the  nature  of  the 
existing  telephone  installations.    As  in  the  case  of  New  Zea- 
land, the  British  branch  works  are  not  allowed  to  supply  this 
market.       It  is  to  be  ho|3ed  that   when  automatic  telephones 
become  general,  British  works  will  be  able  to  compete.     The 
business  in  railway  material,  apart  from  the  Government  rail- 
ways, is  not  large.    The  United  Kingdom  took  second  place  to 
.\merica  in  locomotives  and  supplied  25  per  cent,  nf  the  light 
rails.     Tramw'ay    rolling    stock    is  being   built  locally    to  an 
increaeing  extent.    Of  such  orders  as  were  placed  overseas,  75 
per  cent,   went  to  .America. 

Mr.  Wickham  solicits  support  for  the  South  African  Asso- 
ciation of  British  Manufacturers  and  their  .\gents,  particularly 
in  view  of  the  projected  revision  of  tlie  Customs  tariff  next 
year.  He  points  out  that  in  the  case  of  legislation  of  this  kind 
it  is  useless  for  manufacturing  interests  in  the  United  King- 
dom to  sit  still  and  wait  for  information  as  to  concrete  pro- 
posals to  reach  them.  By  the  time  they  have  been  studied  and 
criticisms  have  reached  the  Union,  it  may  be  t(X>  late  to  secure 
amendments  even  of  the  most  reasonable  character.  The  .Asso- 
ciation is  well  equipped  and  eager  to  assist  in  such  matters, 
and  is  prepared  to  make  representations  also  in  any  case  of 
unfair  conditions  of  tendering  or  inequitable  incidence  of  taxa- 
tion or  legislation  generally. 

A  particularly  interesting  section  of  H.M. 
Local  Trade  Commissioners  report  is  devoted  to 

Manufacture.  the  problem  of  industrial  development  in 
South  .Africa.  He  agr«es  that  from  the 
point  of  view  of  British  trade  as  a  whole,  the  matter  is  not 
of  vital  importance,  because  if  the  Union  embarks  definitely 
on  a  policy  of  industrial  expansion,  the  Unit<>d  Kingdom  can 
supply  machinery  and  manufacturcr.-i'  requisites  quite  as 
easily  as  finished  goods.  The  individiinl  supplier  will,  however, 
be  aifected.  Whether  it  is  a  question  of  continuing  to  imixirt 
certain  lines  or  of  deciding  to  est^ddish  branch  factories  on  the 
spot,  the  cost  of  distribution,  particularly  in  the  interior,  is  an 
important  factor.  With  regard  to  bulky  goods,  such  as  iron 
and  steel  products,  glassware  and  earthenware,  domestic 
hollow-ware,  steel  trunks  and  tin  boxes,  furniture  and  many 
other  lines,  the  raw  material  has  for  the  most  pait  to  be  im- 
ported if  the  goods  are  to  be  manufactured  in  the  country, 
but  the  cost  of  transport  of  the  finished  article  is  so  great  com- 
pared with  that  of  the  material,  that  manufacture  on  the  spot 
shows  considerable  saving. 

On  some  clas.sps  of  heavy  goods,  the  railway  freight  rato  for 
distances  such  a.s  from  Durban  to  .Tohannesluirg  is  considera- 
bly higher  than  lliat  by  .sea  frcin  Euroiie  to  South  .African 
coast  ports.  Actual  instances  can  he  multiplied,  just  as 
parallel  cases  in  the  TTnited  Kingdom  it.self  may  suggest  them- 
selves in  relation  ti)  the  cast  of  distribution  of  loi-al  prcducto' 
from  one  part  of  the  country  to  another  in  competition  with 
imported  goods.  In  South  .Africa,  however,  the  distances  are 
so  much  giejiter,  the  towns  smaller,  and  owing  to  the  com- 
parative paucity  of  traffic  over  the  railway  lines  the  cost  of 
transport,  of  necessity,  so  much  higher. 


Reporting  at  the  end  of  September  last,  the  United  Stat<>8 
Trade  Commissioner  at  Johannesburg  says  that  the  import 
statistics  would  indicat<>  that  the  electrical  trade  must  have 
"  touched  bottom."  and  that  in  the  total  statistics  for  the 
entire  year  some  recovery  .should  bo  rtn-orded.  H.^  adds, 
however,  that  Im-al  stix-ks  are  almiit  normal,  and  that  no 
great  increase  in  imports  can  be  looked  for  as  the  re.«ult  of 
anv  need  to  replenish  them. 

The  large  number  of  bids  received,  where  quototions  have 
been  asked  for  indicates  the  keenness  '-"f  competition  in  the 
South  .African  market     A  recent  tender  for  lamps  tnt  out 
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by  the  Johannesburg  municipality  brought  fifteen  offers 
covering  products  from  six  different  countries :  the  United 
Kingdooi,  HoUand,  Germany,  Switzerland,  Austria,  and 
the  United  States.  The  total  value  of  this  contract  was  only 
:ei.34'2. 

At  the  eame  time,  the  trade  Press  of  South  Africa  sees  a 
distinct  improvement  in  the  local  market  for  electrical  sup- 
plies, and  it  is  noted  that  inquiries  are  numerous  and  orders 
increasing.  Prices  are  generally  firmer.  There  is  also,  con- 
tinues the  Trade  Commissioner,  the  promise  of  considerable 
expansion  in  business,  in  view  of  the  installation  of  new 
electric  Ughting  plants  and  extensions  of  existing  power 
stations.  It  is  also  an  encouraging  fact  that  many  municipal 
building  schemes,  requiring  considerable  electrical  equip- 
ment, have  still  to  be  completed. 


To  the  foregoing  summary  of  the  remarks  of  the  British 
nnd  United  St-ates  Trade  Commissioners  may  be  added  the 
toUnwing  figures  of  South  African  imports  of  electrical 
gtK.)ds  diu-ing  the  first  seven  months  of  this  year  and  last:  — 


1921 

1922 

£ 

£ 

Batteries,  primary            

22,634 

5,500 

Batteries,    secondary       

.      24,815 

9,000 

Cables    and    wire 

,.     218.000 

104,000 

Heating    and  cooking    appar.itiiR 

32,000 

15,000 

Lamps,    incandescent       

96.000 

47,000 

Motors  and  part.s             

..    156,000 

51,000 

Transformers           

45,000 

9,000 

Material    and    machinery,    n.o.d. 

..     648,000 

276,000 

DOMESTIC     LOAD     BUILDING. 

Sugs:estions  upon  Propaganda  Work. 


By  W.  A.  QILLOTT.  A.M.I. E.B. 


[Abstract  of  paper  read  before  the  INSTITUTION  OK  Electrical  Engineers. 


I 


The  object  of  this  paper  is  to  show  some  of  the  channel^ 
open  to  electricity  supply  undertakings  for  securing  the 
domestic  load.  In  certain  districts  it  might  be  fatal  to  adopt 
a,  too  progressive  attitude,  and  one  must  therefore  lead  up  to 
the  point  by  suggestion;  in  others  it  may  be  found  desirable 
to  combine  the  development  scheme,  such  as  an  educative 
campaign,  by  actual  demonstration  with  Press  and  other  ad- 
vertisements. These  methods  are  briefly  discussed  and  a 
skeleton  scheme  (which  has  been  embarked  upon  by  certain 
authorities)  of  one  yeai-'s  propaganda  campaign  is  outlined. 

The  author's  remarks  are  not  put  forward  as  definite  pro- 
posals as  to  how  matters  should  proceed,  but  merely  as  a 
suggested  principle  upon  which  the  framew-ork  of  an  organisa- 
tion can  be  constructed  to  deal  with  the  business. 

The  first  matter  that  should  receive  attention  is  the  per- 
sonnel. From  the  chief  engineer  to,  at  least,  the  sales  repre- 
sentatives each  individual  should  pos,sess  an  adequate  know- 
ledge of  the  subject  of  domestic  electrification  before  attempt- 
iig  to  advise  others.  In  addition,  an  electrical  installation, 
complete  in  every  detail,  should  be  in  the  homes  of  6u<;h 
members  of  the  .staff  to  enable  them  to  thoroughly  appreciate 
their  operation,  establish  a  belief  in  the  commodity,  and  en- 
courage prospective  consumers. 

It  is  desirable  to  keep  a  careful  set  of  records  and  a  two- 
part  tariff,  with  a  comparatively  high  fixed  charge,  and  with 
the  charge  per  unit  so  low  as  to  provide  a  satisfactory  return, 
is  desirable :  the  fixed  charge  should  be  sufficient  to  cover  a 
consiuner's  normal  hghting  costs  when  the  low  unit  charge 
is  added.  In  other  words,  his  lighting  account  .would  be 
.practically  identical  under  this  tariff  with  what  it  would  be 
under  the  standard  flat  rate  which  may  be  in  operation.  This 
provides  a  safeguard  against  supplying  the  consumer  at  a  loss, 
and  it  is  only  unon  an  increa.sed  consumption  that  he  obtains 
the  benefit  of  the  cheaper  units. 

Taking  1  kW  of  lighting  installed,  under  average  conditions 
the  normal  consumption  would  be  approximately  300  units 
per  annum,  thus:  — 

Flat  rate,  .300  units  at  (say)  8d.,  i£10.  Two-part  tariff, 
fixed  charge  per  kilowatt  (lighting)  installed  (say)  jgS  10s., 
plus  .300  units  at  (say)  lid.,  £1  ITs.  6d.,  total  dBlO  7s.  6d. 

The  lighting  account  remain.?,  for  all  practical  purposes,  un- 
altered. If  such  a  consumer  installs  a  cooker,  catering  for  six 
persons,  his  consumption  would  be  increased  by  approximately 
1,7.50  units  per  annum,  making  :•— 

Fixed  charge  as  before  £H  10s..  plus  2,0.50  units  (lighting  and 
rooking)  at  Ijd.  f  12  16s.  3d.,  total  :e21  6s.  .3d. 

The  average  price  obtained  per  unit  will  be  approximately 
2id.  It  is  good  business  to  prove  to  a  consumer  that  his  adop- 
tion of  a  domestic  or  multi-part  tariff  does  not  increase  his 
normal  lighting  account,  and  that  wastage  or  extravagance  in 
the  use  of  light  is  costing  him  onl:.  IJd.  per  unit,  w-hich  can 
for  practical  purposes  be  ignored.  He  will  then  .see  that  his 
cooking,  heating  or  power  is  charged  at  this  low  rate  and  he 
will  appreciate  the  change.  The  education  of  the  consumer 
upon  this  point  will  be  of  great  value,  as  he  will  learn  to 
.look  upon  his  supply  as  being  given  at  Ijd.  per  unit,  and 
regard  the  fixed  charce  as  a  rental.  Such  an  installation  would 
create  a  maximum  Hfmand  of  approximately  3.5  kW,  which 
would  occur  about  rnid-day,  i.e..  at  a  time  when  the  majority 
of  ceneraling  stations  roiild  deal  with  the  load.  An  increase 
of  3  k\V  of  heating  and  2  kW  of  auxiharies  would  make  but 
little  difference  to  the  ninximum  demand,  this  being  approxi- 
mately 5.5  kW.  and  then  only  in  winter  time,  but  the  tot<il 
consumption  would  be  in  the  neighbourhood  of  3,500  units 
per  annum,  representing,  on  the  basis  given  above,  an  amount 
of  £30  7s.  6d..  I.e..  an  increase  of  £30  7s.  6d.  above  the  ordi- 
nary lightinc  returns. 

Takinc  -500  of  such  conRurterB  on  one  system,  the  maximum 
load  instaHeit'  would  be  6,000  kW;  the  maximum  demand  on 


the  station  would  not,  however,  owing  to  the  high  diversity 
factor,  exceed  600  k\V.  The  consumption' of  the  whole  w'ould 
be  li  million  units,  and  the  revenue  approximately  £15,200. 

One  of  the  most  important  characteristics  of  this  class  of 
business  is  its  continuity ;  in  contrast  to  the  industrial  load 
it  is  unaffected  by  strikes  or  lock-outs,  and  this  should  in- 
crease the  desire  to  cultivate  it. 

The  accompanying  curves  indicate  the  nature  of  the  load 
upon  the  Billingham  Housing  Estate  and  show  the  result  of 
the  demand  of  25  houses  only,  i.e.,  approximately  one-third 
of  the  whole  village. 

The  details  of  the  installation  of  each  house  are  :  one  cooker, 
one  wash  boiler  (10  gallons),  one  fire,  kettle  or  iron,  lighting. 

The  average  number  of  kilowatts  installed  at  each  house  is 
11.28,  and  the  total  connected  load  is  282  kW.  The  pressure 
at  the  consumers'  terminals  is  250  volts.  The  highest  demand 
(approximately  31  kW)  occurred  on  Sunday,  December  11th, 
at  12.30  p.m.,  and  lasted  for  only  a  few  minutes,  the  average 
maximum  demand  being  in  the  neighbourhood  of  24  kW.  The 
returns,  being  taken  in  winter  time,  are  consequently  at  thoir 
maximum. 

On  Sunday  much  cooking  is  done,  and  a  certain  amount  of 
heating  is  carried  on  from  breakfast  (8.15  a.m.)  to  2.30  p.m. 
There  is  a  short  period  of  rest  before  tea  is  prepared,  about 
4  p.m.,  and  at  6.30  p.m.  the  load  quickly  drops  to  the  normal 
lighting  demand,  as  is  the  case  on  each  day  of  the  week. 

The  morning  load  on  Monday  and  Tuesday  is  due  to  the 
wash  boilers  and  cooking.  Monday's  curve  indicates  that  tte 
boilers  are  in  operation  soon  after  8  a.m.  and  that  the  cooking 
load  is  not  so  heavy,  as  probably  no  mid-day  meals  vsjill  bo 
cooked.  On  Tuesdays  almost  the  same  conditions  apply,  bu: 
more  cooking  is  done,  as  shown  by  the  demand  from  12.30 
p.m.  to  2  p.m.  Thursday  is  the  bread-baking  day,  as  shown 
by  the  comparatively  longer  period  of  demand.  Saturday  ap- 
pears to  be  a  day  of  "  put-off  "  meals. 

These  curves  give  much  information,  and  one  is  able  to 
estimate  with  accuracy  the  sizn  of  feeder  cables  necessary 
for  a  district.  They  amply  prove  the  load  to  be  a  daytimq 
demand,  and  that  it  is  continuous,  i.e.,  it  is  an  everydav  load. 
The  high  diversity  factor  is  well  demonstrated,  and  proves 
the  value  of  the  load  to  an  undertaking.  It  is  possible  for 
the  domestic  load  on  many  stations  to  be  larger  than  the  in- 
dustrial Iqjid.  The  curve  for  Sunday  and  that  of  a  gas  com- 
pany's output  on  .1  similar  day  are  identical  in  shape,  and 
the  v.ilue  to  the  gas  comp.iny  of  5  hours'  Sunday's  load  is 
equal  to  that  of  a  whole  week-day's  combined  domestic  and 
industrial  load. 

The  author  suggests  that  the  In.<!titution  might  consider  tlir 
;idvisability  of  investigating  the  mntter  in  detail  and  submit- 
ting  a  report  upon  its  findings.  The  Electrical  Development 
Association  has  obtained  certain  information  of  a  general 
nature,  and  by  co-operation  most  valuable  assistance  could  no 
doubt  be  given  to  the  industry. 

Considerable  revenue  can  also  be  secured  from  commercial 
cooking.  For  four  installations,  including  three  staff  feeding 
kitdiens  and  one  restaurant,  totalling  some  4.52  kW  connectcii, 
the  total  number  of  unitf;  consumed  wns  200.000  per  iinnilni. 
and  the  resultant  maximum  demand  was  100  kW  (npproxi- 
mately). 

Many  small  undertakings  are  not  at  present  in  a  position 
to  handle  a  big  demand  for  cookina  and  heating.  It  is  sug- 
gested, therefore,  that  a  start  should  be  made  upon' a  fimnil 
scale  and  it  will  be  found  that  if  auxiliary  appliances  an' 
u.sed.  their  existence  will  have  a  urentor  effect  nn  the  financial 
returns  than  on  the  station  maximum  demand. 

Unless  one  has  lived  in  an  electrically  equipped  home  it  is 
almost  imnossible  to  realise  its  worth. 

For  the  hire  of  cookers,  if  a  rental  of  20  per  cent,  per  annum 
on  the  net  cost  be  established,  it  will  provide  a  satisfactory 
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return  on  the  capital  inveKled  and  rover  the  cost  of  mainten- 
ance. 

Those  undertakings  where  the  cookipg  load  is  not  required 
no  rapidly  as  when  simply  hire  is  established  may  conduct 
a  hire-purcha.sc  acheroe,  which  does  not  involve  as  much  capi- 
tal outlay  and  will  encourage  the  consumer  to  handle  tho,  ap- 
pliances with  greater  care.  Political  conditions  prevent  cer- 
tain undertakings  from  supplying  appliances  under  this  plan. 
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hut  the  formation  of  a  company  to  conduct  such  work,  as 
mentioned  by  Mr.  0.  H.  Wordmgham  at  the  Sanitary  Con- 
gress, would  overcome  the  'difficulty. 


could  not  deliver  their  goods.  The  contractor  was  the  man 
to  supply  the  goods  to  the  consumer,  and  there  waa  much 
need  of  co-operation  between  the  three.  Although  the  supply 
authorities  would  spend  much  money  on  advertising  t^y 
would  not  assist  the  contractor  by  giving  hun  a  rebate  on 
the  energy  he  used  for  demonstrating  devices,  4c.,  in  bis 
show-rooms. 

Mr.  a.  C.  Cramb  approved  of  electrical  engineers  using 
electrical  apparatus  in  order  to  prove 
its  merits,  but  it  was  dillicult,  he  said, 
to  convince  an  elcctricitv  committee  of 
that  desirability,  and  so  they  were  handi- 
capped. The  two-part  tariff  was  good, 
but  when  introducing  it  they  were  liable 
to  be  aixused  of  trying  the  therm  dodge 
— rignorance,  of  course,  and  if  it  was 
explained  properly  it  would  be  taken  up 
at  once.  That  some  supply  authorities 
were  not  allowed  to  sell  electrical 
apparatus  or  let  it  out  on  the  hire-jjur- 
chase  system  was  due  to  the  Electrical 
Contractors'  Association,  and  it  was  up 
to  the  Association  to  carry  out  thow 
functions  if  it  would  not  allow  others  to 
do  so. 

Mr.  A.  N.  Rye  said  that  the  smaller 
concerns  were  not  in  a  position  to  offer 
such  attractive  rates  for  electric  cooking 
and  heating  ae  the  larger  ones  were.  'The 
former  should,  therefore,  concentrate  on 
encouraging  the  use  of  small  apparatus, 
and  leave  the  larger  plant  alone  until 
they  were  ready  to  consider  re-laying 
their  mains.  The  concerns  he  was  con- 
nected with  had  succeeded  in  placing 
J^.OOO  (net,  excluding  (:Ii.scoimectionsj 
pieces  of  small  apparatus  in  use  within 
four  years,  which  .«howed  that  such  de- 
vices were  popular  even  if  the  energv 
had  to  be  paid  for  at  the  hghting  rate 
in  some  cases.  They  could  offer 
apparatus  on  the  hire-purchase  system 
by  all  means,  but  the  hire  of  such 
quite    another    matter,    and    its    success    was 


Discussion   in  London. 

Mr.  L.  L.  Robinson  pointed  out  that  the  public  was  ready 
for  the  reception  of  propaganda  on  the  subject.  They  were 
fond  of  discussing  generation  costs,  but  did  not  seem  to 
bother  about  whether  their  services  were  being  used  as  they 
should  be.  The  most  important  part  of  the  paper  was  the 
load  chart,  a  stmly  of  which  would  dispel  many  old  fears 
about  peaks  cla.shing,  &c.  He  was  now  installing  cookers  m 
whole  streets,  and  hoped  to. have  similar  charts  available 
before  long.  A  two-part  tariff  was  good,  but  the  .second 
charge  was  invariably  too  high  for  the  electrical  "  whole 
hogger."  Before  long  it  would  probably  be  possible  to  allow 
the  user  as  many  kW  points  as  he  liked  at,  say  £S  each,  plus 
id.  or  Jd.  per  kWh  which,  in  conjunction  with  a  limiter, 
would  allow  bird  wbon  not  cooking  to  use  the  energy  tor 
water  heating.  The  cost  of  the  prev'iously-used  coal  and  gas 
wbuld  pay  for  the  kW  charge  and  the  electricity  would  only 
cost  id.  pev  kWh. 

Mr.  H.  Berry  emphasised  the  fact  that  they  must  secure 
the  right  men  to  pass  their  propaganda  on  to  the  prospective 
.user,  and  the  right  men  should  be  adequately  remunerated; 
it  was  a  matter  of  the  personal  element.  The  kW  points 
should  be  regarded  as  the  hose  pipes  through  which  the  con- 
sumer drew  his  electricity,  which  cost  only  Jd.  The  combined 
coal,  gas,  and  electricity  bills  would  pay  for  a  "  service  "  the 
like  of  which  they  had  not  dreamed  of.  "  Service  "  was  all 
important ;  everything  w-as  ready  to  provide  it,  and  the  public 
Wanted  it.    There  was  no  question  of  the  ultimate  result. 

Mr.  J.  W.  Beauchamp  explained  that  the  subject  under  dis- 
cussion was  increasing  in  importance  at  such  a  rate  that  it 
could  be  regarded  as  a  fit  one  to  be  discussed  at  the  Institu- 
tion meetings.  They  should  have  guessed  many  of  the  facts 
the  author  had  pointed  out,  but  the  fact  remained  that  they 
had  not  done  so.  and  it  was,  therefore,  proper  to  reiterate- 
them  occasionally.  Tjoad  curves  of  single  house  were  quitv 
different  things  to  tho.se  rolatin?  to  groups  of  houses,  and  the 
more  of  the  latter  they  could  get  the  better.  He  would  liki^ 
!  to  see  engineers  devoting  more  study  than  they  did  to  methods 
of  putting  propaganda  before  the  public. 

..Mr.  W.  R.  Cooper  said  the  housewife's  point  of  view  was  : 
What  does  a  mere  man  know  about  cooking  and.  washing'.' 
In'  the  paper  the  word  "  he  "  had  been  used  where  it  would 
have  been  better  to  use,  "  .she."  Women  were  mucii  more 
efBcient  at  ','  spreading. the  news"  amongst  their  friends  than 
'  men  were. 

Mr.  W.  Rawlinqs  thought^  there  was  no  question  about  the 
supply  authorities  beitig  able  to  offer  cheap  energy  and  the 
manufacturers'  ability   to    provide    the    ap~piratu8,  but    they 


devices    was 
questionable. 

Mr.  C.  J.  Baker  declared  that  if  was  Still  cheaper  to  cook 
on  a  coal  fire  or  gas  stove,  and  it  woiild,  therefore,  need  very 
seductive  propaganda  to  introduce  electiic  cooking.  He  also 
referred  to  the  desirability  of  making  all  plugs  and  sockets 
for  portable  apparatus  interchangeable,  and  thought  it  would 

iv^°  ^-5^^^  difficulty  to  preach  a  sermon  on  standardisation. 

Mr.  Youkg  called  for  action  and  not  mere  words.  "Ser- 
vice" was  essential,  and  the  gas  companies  were  giving  it; 
they  must  not  only  .sell  apparatus,  but  be  prepared  to  keep 
It  in  working  order.  A  very  big  lever  in  the  hands  of  the 
gas  authorities  was  their  knowledge  that  electrical  men  often 
did  not  use  electrical  apparatus  themselves.  To  obviate  that 
difficulty  an  enterprising  company  had  taken  a  step  in  the 
right  direction  by  offering  electrical  men  apparatus  at  a  cheap 
rate:  its  example  .should  be  followed  by  the  wiring  contrac- 
tors and  electricity  supply  authorities. 

Mr.  W.  a.  Gillott,  in  replying  to  the  discussion,  said  that 
the  tariff  was  a  very  important  item,  and  should  be  .sc)  simple 
that  anyone  could  understand  it.  The  contractor  was  as 
essential  as  any  other  party  in  an  electrical  venture,  but  there 
w-as  need  for  oo-operation.  He  denied  that  it  was  cheaper 
to  use  coal  or  gas  than  electricity,  and  quoted  instances  in 
support  of  his  contention ;  moreover,  a  cook  could  use  an 
electric  range  without  any  previous  tuition.  Unless  they 
were  prepared  to  give  "  service  "  it  would  lie  useless  to  go  in 
for  the  business. 


Discussion  at  Newcastlf.-on-Tyne. 
The  above  paper  was  also  read  and  discussed  at  a  meeting  of 
the    North-Eastern    Centre   of    the    Institution  on  November 
•27th,  Mr.  P.  G.  C.   Baldwin  presiding. 

Mr.  W.  p.  T.  Pinkxey.  in  oiKMiing  the  discussion,  thought 
that  it  was  the  first  frankly  commercial  paper  brought  before 
them,  and  the  fact  that  the  I.E.E.  had  accepted  the  paper 
showed  that  it  was  realising  that  the  engineering  side  was 
not  the  only  one  that  had  to  be  considered,  and  also  that  the 
domestic  load  was  possibly  the  biggest  field  for  development 
in  the  future.  They  had  rather  toyed  with  the  domestic  load 
perhaps,  becau.se  they  did  not  know  exactly  what  effect  it 
would  have  on  the  mains,  and  they  had  no  rei-ords.  A  diiraes- 
tic  boom  w^as  coming  along,  and  customers  were  relatively 
easy  to  get  and  retain.  Mr.  Giltott  had  mentioned  30(1  k\\  h 
per  kW  for  lighting:  that  figure  was  too  high,  but  where  a 
cooker  was  installed  it  was  probal>ly  about  right.  It  was 
implied  that  an  improvement  in  the  efficiency  of  cookei-s 
would  reduce  their  consumption,  but  that  would  not  prove  to 
be  the  ca.se.  The  tariff  suggested  in  the  paper  was  greatly  to 
the  advantage  of  the  supply  companies  because  it  gave  them 
a  fixed  minimum  of  revenue.  All  sections  in  the  electrical 
industry  were  interested  in  the  development  of  the  domestic 
supply. 

Mr.  W.  Cross  said  that  in  recent  months  more  attention 
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had  l)een  given  to  the  selling  side  of  the  industry,  which  had 
hitherto  been  too  Uttlo  regarded.  It  was,  therefore,  pleasing 
to  pet  some  definite  facts  which  they  could  put  before  custo- 
mers, for  previousiN  uure  liad  been  too  mucb  variation.  He 
had  not  found  the  '  labour-saving  "  argument  very  helptul 
in  his  efforts  to  exiend  the  sales  of  those  devices,  and  little 
heed  seemed  to  be  paid  to  what  the  engineer  called  efficiency. 
If  a  man  had  the  domestic  work  to  do  the  labour-saving  con- 
tention would  bear  much  mure  fruit.  There  should  be  more 
co-operation  between  the  supply  companies  and  those  who 
supplied  the  fittings,  so  that  the  canvassers  could  agree  on 
then-  arguments  and  figures.  The  effect  was  very  bad  upon 
a  possible  consumer  or  purchaser  when  two  different  sets  of 
figures  were  placed  before  him.  He  agreed  as  to  the  desua- 
bility  of  the  hire  system  with  regaxd  to  expensive  cookers  and 
similar  apparatus,  but  it  was  not  necess;u-y  with  respect  to 
cheaper  articles,  the  rate  of  hire  for  ^\hlcb  should  be  such 
that  it  was  cheaper  to  purchase  than  hire  them. 

Mr.  R.  D.  Splrr  assumed  that  they  could  take  the  cmves 
iu  the  paper  as  representing  the  load  of  better-class  artisans' 
houses,  but  curves  taken  m  another  town  recently  gave  a 
very  different  set  of  figures,  therefore,  in  a  large  town,  they 
might  expect  a  good  deal  of  variation  in  that  way.  In  a 
better-class  house  there  was  a  markedly  different  demand 
from  that  shown  in  the  paper.  Another  possible  source  ol 
revenue  was  in  the  heating  of  churches.  At  the  present  time 
it  was  done  with  coke,  and  it  sometimes  took  a  long  time  and 
half  a  ton  of  fuel  to  warm  the  church,  whereas  electric 
radiators  would  do  ail  that  was  necessary  in  a  few  hours. 
Tlie  comparative  costs  of  the  various  tyjies  of  equipment  were 
one  reason  why  electric  heating  was  not  more  popular. 

Mr.  p.  F.  Alux  declared  that  the  opiwsitiou  to  the  use  of 
electricity  was  lessening,  and  there  was  not  .so  much  complaint 
as  to  the  higher  charge  when  compared  with  gas.  Design 
should  be  closely  considered;  they  had  a  new  mode  of  heating. 
and  must  produce  new  apparatus  suitable  for  the  purpose  lor 
which  it  was  intended.  They  should  not  slavishly  follow  the 
types  that  had  been  adapted  for  gas  or  coal  use.  ."Vnother  use 
for  electric  heating  was  the  heating  of  prisons;  it  had  been 
used  in  many  other  cases.  They  could  not  put  ordinary  heat- 
ing apparatus  in  prison  cells,  so  they  were  forced  to  circulate 
hot  air,  and  this  had  been  done  satisfactorily  with  electrical 
apparatus. 

Mr.  Schlil  spoke  of  the  difficulty  often  experienced  in 
getting  a  supply  of  electricity,  and  said  once  when  he  applied 
for  a  supply  he  was  informed  that  it  would  cost  him  £70  in 
respect  of  the  cable.  Glasgow  had  adopted  a  scheme  to  treat 
heating  by  itself,  and  by  distributing  it  at  a  low  cost  and  by 
encouraging  the  use  of  electricity  in  the  house  they  were  doing 
everything  possible  to  induce  consumers  to  use  it.  .\m.ster- 
dam,  he  understood,  had  the  best  heating  load  in  Europe. 

Mr.  a.  G.  Shearer  regretted  that  the  author  had  not  re- 
ferred to  a  supply  of  hot  water.  In  many  installations  more 
energy  was  wasted  than  was  used  because  of  the  manner  in 
which  the  installation  was  arranged.  Those  going  in  for 
domestic  load  should  get  rid  of  coal  tires  and  adopt  a  proper 
scheme. 

Mr.  p.  \V.  Ward  thought  a  better  diversity  of  load  might  be 
obtained  than  was  shown  in  the  diagrams  in  the  paper.  II 
an  article  on  hire  went  wrong  it  was  at  once  put  right. 
wh?reas  if  it  were  privately  owned  it  was  often  allowed  to 
continue  defective. 

Mr.  T.  Carter  thought  that  the  whole  question  as  to  the 
extended  use  of  electricity  was  one  of  cost.  It  was  all  very 
well  to  say  that  houses  should  be  electrically  equipped,  but 
what  was  it  going  to  cost  and,  if  installed,  were  consumers 
going  to  get  any  real  tenefit?  Those  were  points  upon  which 
the  paper  did  not  enlighten  them. 

Others  who  took  part  in  the  discussion  were  :  Messrs.  \V. 
T.AMPBOORNE,  T.  W.  MiNXASTER,  \V.  A.  RoYLE,  and  A.  W. 
Cromiton. 

Mr.  W.  a.  Gillott,  in  his  reply,  said  that  several  of  the 
speakers  had  missed  the  real  point  of  the  paper.  It  was  a 
commercial  paper,  and  was  meant  to  deal  with  the  commer- 
cial, not  the  technical,  aspect  of  the  question. 


THE     NEW     COLWYN     BAY     SYSTEM. 


On  November  3(lth  the  Colwyn  and  Colwyn  Bay  District 
Council  celebrated  the  inauguration  of  the  bulk  supply  from 
the  North  Wales  Power  Co  's  Dolgarrog  works.  The  cere- 
mony was  one  of  i>fculiar  intere.st  inasmuch  as  Colwyn  Bay 
is  the  first  IfK-al  authority  in  the  North  Wales  area  to  be* 
supplied  by  the  North  Wales  Power  Co.,  whose  undertaking 
has  been  adopted  by  the  Electricity  Commissioners  for  the 
supply  of  electricity  in  bulk  throughout  the  whole  of  the 
>North  Wale.s  Electricity  District,  which  comprises  the  six 
northern  counties  of  Wales  and  part  of  the  border  counties  of 
Cheshire   and   Shropshire. 

The  power  company  has  two  Generating  stations,  one  at 
Dolcarrog  situate  in  the  Conw:iv  V.-illey.  and  another  at  Cwm 
Dyli.  from  which  it  can  punrantep  an  unlimited  supply  to 
local  authorities  within  the  area.      Tlie.  Colwyn  Bay  Council 


Radium  from  Madaf^ascar. — .Sonic  two  years  atjo  French 
inhabitants  of  Madaga.scar  drew  attention  to  the  fact  that 
Madacascar  was  rich  in  radioactive  minerals.  Experts  were 
sent  to  prospect,  and  found  that  the  Manandona  region  was 
rich  in  ufanite  (uranium  phosphate),  and  that  nranium  oxide 
was  found  in  the  Ankaratra  district.  The  working  of  these 
denosits  has  been  bcmn.  and  last  year  nine  tons  of  uranium 
oxide  were  exported.  Eichteen  tons  will  leave  Madagascar 
this  year,  and  it  is  hoped  that  in  the  near  future  the  island 
will  he  able  to  siipplv  half  the  quantity  of  rndium  produced  in 
the  world.— Renter  (Paris). 


has  constructed  a  new  station  on  the  site  of  the  old  works. 
The  current  is  supphed  at  a  pressure  of  34,600  V  to  a  central 
sub-station  at  Bronynant,  where  it  is  reduced  to  6,(500  V  pres- 
sure aud  transmitted  to  a  converter  station  situated  in  the 
centre  of  the  town.  In  the  top  floor  of  the  sub-station  are 
fixed  the  3o,000-Y  switch  cubicles  to  control  the  incoimng 
overhead  3-phase  transmission  lines.  There  are  three  in- 
coming 35,000-\'  feedei-s,  two  from  Dolgarrog  and  one  which  m 
will  link  through  to  the  Conway  sub-station  and  beyond,  thus 
providing  two  alternative  sources  of  supply.  The  e.h.p.  switch- 
gear  was  supplied  by  Messrs.  Ferguson,  Pailin,  Ltd.,  of  Man- 
chester, and  consists  of  four  sheet  steel  cubicles  contaimng 
the  iu'cess;iry  i-solating  switches,  oil-break  main  switches,  bus 
bars,  &c.  Three  cubicles  are  arranged  to  control  the  incoming 
outgoing  feeders;  the  fourth  controls  the  supply  to  the  two 
1,000-kVA  transformers  through  a  set  of  bus  bars  with  selector 
switches. 

The  6,tJ(Xl-V  switchgear  was  also  supplied  by  Messrs.  Fer- 
guson, Pailin,  and  is  of  their  standard  truck  type. 

Provision  is  made  for  installing  three  I,0(K)-k\  A  main  trans- 
formers, but  at  present  two  only  are  installed.  These  trans- 
formers, supplied  by  Messrs.  Ferranti,  Ltd.,  are  of  the  oil- 
immersed,  self-cooled,  3-pbase  type,  with  boiler-plate  tanks, 
fitted  with  radiating  tubes.  Each  transformer  steps  down 
from  31.600  to  6,600  V,  with  .5  per  lent.  plus  and  minus  tap- 
pings. The  transformers  are  delta  connected  for  operating 
as  at  present  at  20,(KX)  V  primary,  and  later  will  be  connected 
star  on  34,6(X)  V  when  the  line  pressure  is  increased. 
.  The  feeders  to  the  new  distributing  statum  are  laid  in  dupli- 
cate, being  0.1  sq.  in.  copper,  paper-insulated,  lead-covered, 
and  steel  tape  armoured  cables,  laid  direct  in  the  groundi. 
This  contract  was  carried  out  by  Mesrs.  W.  T.  Glover  &  Co., 
Ltd.,  of  Manchester. 

The  distributing  station  is  designed  for  an  ultimate  capacity 
of  four  converting  sets  of  5(X)  kW  each.  (I'he  capacity  of 
the  old  steam  station  was  540  kW.)  The  system  of  supply 
in  Colwyn  Bay  is  3-wire  d.c.  at  •220/440  ^'.  The  conversion 
machinery  adopted  comprises  motor  converters,  supplied  by 
Messrs.  Bruce  Peebles  &  Co.,  Ltd.  There  are  two  125-kW 
converters,  one  of  300  kW,  and  one  of  5(X)  kW,  operating  at 
750  r.p.m. 

The  extra  high-pressure  switchgear  is  Messrs.  Rcyrolle's 
draw-out  armour-clad  type  switchgear  in  two  parts,  intercon- 
nected by  a  bus  bar  section  switch,  and  comprises:  Tw:; 
■feeder  panels  with  interconnecting  switch  between  and  four 
machine  panels.  Murday  recording  voltmeters  are  mounted 
above  the  intertonnecfor  unit.  Each  feeder  unit  is  complete 
with  overload  relay  on  each  phase.  The  machine  units  are 
complete  with  '2.30-.-\  swit^^hes  with  overload  and  no-volt  relays, 
with  time  limit  fuse.  Merz-Pricc  protection  gear  is  fixed  on 
each  machine  cable. 

Tlie  low-pressure  switchgear  was  supplied  by  Messrs. 
Bertram  Thomas,  of  Manchester.  The  d.c.  board  comprises: 
Four  generator  panels,  one  spare  generator  panel  for  exten- 
sion, one  summation  panel  and  four  feeder  panels  for  eight 
feeders. 

The  generator  panels  are  equipped  with  plugs  and  shutter 
interlocks  for  either  traction  or  lighting  in  place  of  thtow- 
over  switches,  and  with  bus  bars  throughout  for  either  load. 

The  mountings  of  each  panel  comprise  negative,  equal!  ier, 
and  neutral  switches  of  heavy  knife  pattern,  at  the  bottom  of 
the  IxMird,  and  positive  breaker  at  the  top.  The  whole  of  the 
switches  are  of  the  full  rated  capacity  of  the  machine  on 
circuit. 

The  summatinn  panel  is  mounted  with  indicating  ammeter 
for  each  circuit  of  the  3-wire  system,  one  ammeter  to  indicate 
balance  of  sy.stem.  recording  voltmeters,  recording  ammeter, 
and  watt-hour  meters  for  registerinc  the  output. 

Each  feeder  panel  is  mounted  with  double-pole  breakers  for 
a  feeder  at  ton  and  bottom,  with  indicating  ammeters  to  each 
pole  of  each  feeder  in  centre. 

The  capacities  of  the  panels  are  : — Two  feeders  of  500  .\ 
each  :  two  feeders  of  250  A  each :  two  feeders  of  '250  A  each ; 
one  feeder  of  200  A ;  one  feeder  of  100  A. 

The  panels  can  be  brought  up  to  500-.\  capacity  each  when 
necessary. 

After  the  converters  had  been  set  in  motion  the  cnmpanv 
adjourned  to  the  Council  Chamber  where  lipht  refreshments 
were  .served.  Mr.  Huah  Hughes,  J. P..  chairman  of  ♦'■■: 
Council,  presided,  and  he  was  supported  by  Lord  Colwyn.  Mr. 
Henry  J.  Jack,  manacing  director  of  the  North  Wales  Power 
Co.,  Councillor  .1.  .1.  Price,  chairman  of  the  Electricity  Cf^m- 
mittee,  and  others. 
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EXPORTS  AND  IMPORTS  OF  ELECTRICAL  GOODS  AND  MACHINERY  FOR  OCTOBER.    1922 


The  October  returns  of  electrical  export  and  import  bu»iiieK.s 
fihow  considerable  increases  as  compared  with  the  September 
hgures.  Electrical  exports  reached  £'L,WH,'28l,  an  increase  of 
£-M);n4  as  compared  with  the  previous  month,  but  a  decrea-se 
of  jt'202,34'2  as  compared  with  October,  1921.  Electrical  im- 
ports for  October  totalled  .£'il7,l)!l2,  an  increase  of  £i6,M)  on 
September,  192'i.  and  i84,lHl  on  October,  1921. 
The  electrical  re-export  fifiures  for  the  month  were  ;611,092, 


an  increase  of  i'G78  on  the  September  total,  but  a  decrease  of 
Je  11,810  on  October,  1921. 

For  the  ten  months  ended  Octol/er  31st  the  total  weii^ht  of 
electrical  machinery  exports  was  13,9.W  tons,  as  compared  with 
1.5,3.%  tons  for  the  same  period  in  1921. 

Below  will  be  found  a  table  showint!  the  values  of  electrical 
exports  and  re-exports  for  the  month,  with  increases  or  de- 
creases for  each  item  as  compared  with  the  months  of  Septem- 
ber. 1922.  and  October,  1921. 


Values  of  Electrical  E.xpi 


IRT.-i,    l.MPOUTS   AND   Rk-EX1-0KTS    FOR   OCTOBER.    i;)22,    AND  CoMPARIlJOSS    WITH 
SkptEMUKR.    1H22.    AND  OCTOBER.    1921. 


Electrical  froodsuad  apparatus. 

Insulated  wires  and  cables     ... 

Glow  lamps 

Arc  lamps  and  parts    ... 

Batteries  and  accumulators   ... 

Meters  and  instruments 

Carbons  

Electrical  machiner.v.  raihvn\- 
and  tramway  motors 

Other  motors  and  generators... 

Switchboards  (not  telegraph 
or  telephone) 

Electrical  machinery,  unenu- 
merated  ...  

TelefTiaph  and  telephone  cabl  ■ 
and  material,  telejrraph  and 

^"■  telephone  wires  and  cabli- 
:  (.not  submarine) 

Submarine  tele^'raph  and  tele- 
phone cable  ... 

Telefrraph  and  telephone  in- 
struments and  apparatus    . . . 

Totals 


Exports. 

Imports. 

Re-Export 
Inc.  ardc<'. 

Kleetrical 

Inc.  or  dec. 

Inc.  or  dec. 

Electrical 

Inc.  or  dec. 

Inc.  or  dec. 

Inc.  or  dee. 

exports 

an  compared 

as  compared 

imports 

a.s  compared    li 

H  compared 

reexports 

tor 

with 

with 

tor 

Sep..  11122. 

Oct.,  1921. 

Oct.,  1022. 

Sept.,  1922. 

Oct.  1921. 

Oct..  1922. 

Sepl  .  1922. 

Oct..  1921. 

£128,mi; 

-f  a  .'8.935 

-  iiSXiaX 

i;57.1t;( 

-^£Z0.293 

-f  £19.511 

£3.(.64 

4- £293 

-£1.48K 

Hi/, 714 

+    42.174 

—  1UJ,41S 

33.IMO 

-1-    7.G43 

4-20,040 

98 

+   ix. 

+         14 

.■iU.H+;! 

+      1.S41I 

+     7.457 

2U,6 11 

+  f).23(; 

-r    3.889 

.SCO 

-305 

-   2.875 

17.-. 

-         51K 

-          135 

9K1I 

-       81)6 

4-       674 

439 

-.  274 

+       15ti 

(i8.532 

+    24.518 

-1-    25. (574 

19,75S 

4-    1,145 

4-13,605 

■*■  450 

-    1.116 

311.713 

+    10..H73 

—      6.79H 

.'1.460 

t        227 

f    2.639 

1,125 

4-2S6 

-   2.514 

S.L'13 

-1-      1,)52 

+      t.5l.-. 

i;,3ilii 

t    5,12S 

■t    2,563 

327 

-151 

-       33S 

L' 1.0 '11 

+      4.6(J5 

>     L'd.lH'il) 



_ 

_ 

132.5,S2 

-1-    I4.9H.S 

-    4.',,711l 

— 

— 







4-  1.504  -     ,S.773 

-f  3.', 618  +    14,379 

4-  42. 'SI  -    72.47:1 

4-  31.513  4-    27.0114 

-  6.S,S!I  —    B7.456 


. -1:1,008.281       +£230.274 


-t;202,342     t;217,092       +t;i6,160       +£S4.1,S1     £11,0112 


-383  ^       679 

-t^£678       -£11.81o 


PARLIAMENTARY     NOTE5. 


[Bv  OUR  Special  Pahliame.makv  Pikporteu.] 
Schemes  to  Helieve  Uncmploi/iueiit. — On  November  :!(lth.  in 
reply  to  the  Labour  Party's  amendment  to  the  Address  with 
regard  to  unemployment,  Sir  M.  Barlow,  Minister  of  J.abour, 
outlined  the  Government's  proposals  for  alleviating  the  evil. 
Referring  to  relief  work,  he  said  that  the  Post  Office  would 
be  able  to  put  in  hand  vapidly  work  dealing  with  the  laying 
of  cables.  This  would  mean  some  i'ti5U,U(IU  worth  of  work, 
and,  with  other  similar  schemes,  the  Post  Office  projKisals 
totalled  about  ^1,000,000.  This  would  provide  work  for  large 
numbers  of  men  in  digging  operations,  and  also  for  .skilled 
craftsmen  in  factories  on  electrical  plant,  cables,  &c.  The 
Government  was  also  making  grants  for  road  works,  and,  in 
addition,  the  Trade  Facilities  Act  would  be  renewed  for 
another  twelve  months  and  the  maximum  of  capital  in  respect 
of  which  guarantees  might  be  given  would  be  increased  from 
£2.5,000.000  to  i'50,fHKI,(K»l).  The  Exports  Credits  Scheme 
would  be  extended  to  the  exi-sting  limit  of  ±'2(3,000,0(10.  Turn- 
ing to  the  railways,  he  .said  that,  at  the  request  of  the  Prime 
Minister,  the  railway  companies  were  prepared  to  expedite 
their  programmes  of  development.  The  various  companies 
had  informed  the  Government  that  they  had  in  hand,  or 
could  speedily  undertake,  prograinnu's  of  work,  which  would 
involve  the  following  expenditure  :— North-Western  and  Mid- 
land Railways,  f 2,000,01X1;  Great  Eastern,  ±'1,000,000;  Great 
■Western,  ±1,000,000;  London  &  Soiifh-Wesferu,  ±1.1X10,000. 
In  addition,  schemes  involving  between  .±l,(X)0,OlX)  and 
±2,000,000  more. were  in  contemplation,  and  the  companies  had 
further  assured  the  Government  that,  as  the  grouping  pro- 
ceeded, they  would  be  able  to  launch  further  development 
work. 

Still  more  important,  tierhaps,  than  all  these  works  were 
the  proposals  of  the  new  Southern  group  for  electrification. 
The  chairman-elect  had  promised,  not  only  to  press  on  with 
the  electrification  of  the  South-Bastern  &  Chatham  Railway 
subiirban  area,  but  also  to  extend  the  electrification  of  the 
London.  Brighton  &  South  Coa.st  and  the  I^ondon  it  South- 
■^'estern  Railways. 

The  Electricity  Commissioners  had  reported  proposals  for 
new  power  stations,  or  Large  extensions  of  exi.sting  power  sta- 
tions, at  Barking,  Deptford,  Stourbridge,  Ferry  Bridge,  .\ge- 
croft,  Preston,  and  Nottingham.  The  Grampian  Electric 
Power    Co.  had    an    Act   empowering    it   to  construct    large 


works  on  the  River  Tay.  Ail  these  schemes  would,  between 
them,  involve  operations  on  a  very  large  .scale,  totalling  some- 
thing like  ±10,000,000,  while,  in  aduition,  there  would  m 
every  case  be  the  work  on  the  cotj.struction  and  iayiDK  ot 
new  transmi.ssion  lines  and  cables  providing  a  good  deal  of 
additional  employment. 

It  was  satisfactory  to  read  of  contracts  for  the  electrifica- 
tion of  railways  in  South  Africa  being  secured  by  a  British 
Hrm,  and  for  the  supply  of  railway  wagons  in  India  secured 
by  another.  Even  from  the  Clyde  came  reports  of  contracts 
for  the  steel  trade,  and  furnaces  in  the  North  which  had 
been  idle  for  the  last  two  years  were  re-starting. 

Midland  Railway  Electrijication. — On  November  29th,  Mr. 
W.  'Thorne  asked  when  the  electrihcatiou  of  the  -Midland 
line  to  Tilbury  and  Southend  would  begin.  Col.  .\shlev  re- 
plied that  the  railway  company  was  not  in  a  position  to  make 
any  definite  proposals.  In  any  case,  the  Ministry  of  Trans- 
port had  no  compulsory  po^\'ers. 

Telephones  in  Hural  Areas. — On  November  30th  Mr.  Millar 
asked  the  Postmaster-General  if  he  could  state  the  terms  on 
which  new  telephone  exchanges  were  now  being  opened  in 
rural  areas  and  the  present  tariff  and  rates  for  rural  pari) 
lines. 

Mr.  N.  Chamberlain  replied  that  new  exchanges  were  being 
provided  in  rural  areas  at  an  installation  rental  of  ±2  a 
quarter  per  circuit,  within  a  mile  of  the  exchange,  provided 
that  at  least  eight  sub.scribers  wore  forthcoming  and  the  cost 
was  not  abnormally  high.  If  1.5  .subscribers  could  be  found 
the  normal  tariff  charges  applied.  The.se  terms  covered  a  day 
service  only,  but  it  was  often  possible  by  a  party  line  ar- 
rangement to  extend  the  subscribers'  circuits  at  night  to  an 
exchange  open  always,  subject  to  a  payment  of  .5s.  a  quarter. 
Party  lines  ■noro  provided  at  a  charge  of  ±1  or  £1  2s.  (id.  :> 
quarter  per  statidU  where  there  were  three  or  two  .sub- 
scribers resiiectively  .per  mile  of  line  beyond  a  radius  of  half 
a  mile  from  the  exchange. 

Mr.  N.  CHAMBKRt.AiN,  in  reply  to  Commander  Bellairs,  said 
that  old  military  telephone  .systems  in  rural  areas  were  being 
u.sed  as  far  as  [lossible  for  the  ptiblio  .service. 

Orerliead  f.iiicv. — In  reply  to  Sir  Wilfred  Sugden.  C<t\. 
.\shi,p:y  said  that  pennission  to  transmit  electricity  by  over- 
head lit\es  was  invariably  given  to  authorities  which  established 
a  good  case  for  this  system. 

Special  Ordem.^^n  November  .30th  a  number  of  Special 
Orders,  made  under  the  Electricity  (Supply)  .^cts,  1S?2  to 
1922.  were  approved. 

Grrai  Northern  Railwaii.—On  'Peeember  4th  Col.  AsHl^EY, 
replying  to  Col.  Newman,  said  that  no  scheme  recardinjj 
the  eleotrification  of  the  suburban  lines  of  the  Great  Norttiern 
Railway  was  at  pre.sent  before  him. 
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ELECTRICAL    CHRISTMAS    GIFTS. 


The  annual  problem  of  the  suitable  Christnins  present 
is  once  again  in  evidence,  but  to  those  in  the  electrical 
industry  the  question  should,  by  this  time,  be  easy  of 
solution.  Those  who  would  break  away  from  tlie  hide- 
bound tradition  forced  upon  them  by  vendors  of 
"  specialised  "  Christmas  gifts,  and  at  the  same  time 
help  to  build  up  the  industry  by  encouraging  the  domes- 
tic consumer,  cannot  do  better  than  purchase  electrical 
appliances.  It  is  safe  to  say  that,  at  the  present  day, 
electrical  gifts  present  as  wide  a  field  of  choice  as  can  be 
desired,  both  as  regards  cost  and  variety.     They  range 


from  the  humble  pocket  lamp  to  the  elaborate  cooking 
range,  disregarding  such  side  lines  as  electrically- 
operated  grand  pianos,  or  radio  sets  "  de  luxe." 

In  this  page  we  endeavour  to  stimulate  the  electrical 
Christmas  gift  "idea"  by  presenting  a  selection  of 
possible  presents,  but  con.^iderations  of  space  necessarily 
limit  our  choice. 

If  radio  sets  are  required,  we  would  refer  readers  to 
our  issues  of  October  6th,  13th,  and  20th,  when  a  v.ariety 
of  equipment  was  described  in  connection  with  the  recent 
Wireless  Exhibition. 


Plate  warmer  {Metiopolitan-Vickers 
Electrical  Co..  Ltd.),  of  handsome 
appearance,  nickel  steel,  highly  polisheil 
Consumption  100  W. 


3iili\    I  ni>n    (Cable.  .Accessories  Co. 

Ltd.).      Weight  1  11..,  loading  iSO  W.      Nickel 
plated    finish. 


•2-kW  "  Cosmcs  "  radiant  fire 
(Metropolitan-Vickers  Electrical  Co., 
Ltd.),  "  Empire  "  period  design, 
finished  in  oxydised  copper  or  silver. 


"  Jeames  "  dumb  butler  (Berry's 
Electric,  Ltd.).  Beading  lamp,  cigar- 
lighter,  ash  trav,  iSrc.  Overall  height 
36  in. 


Two  examples  of  decorative  lightmg  (Messrs. 
Ward  and  Goldstone,  Ltd.).  Left  :  A  chiua-glass 
reading  or  table  lamp  with  silhouette  design. 
Eight :  Parrot  in  natural  colours,  with  small 
tubular  lamp  in  interior. 


"Revo"  boiling  plate,  of  plain 
de.sign  (Cable  Accessories  Co.,  Ltd.). 
Top,  8  in,  square ;  loading  750  W. 
Black  enamel  or  grey '  por>:elaia 
enamel  finish. 


"  Creda  "  "swing-gate"  toiif-ter  (Oedenda 
Conduits  Co.,  Ltd.).  With  revolving  bread 
racks,  nickel  plated,  500-W  element. 


"Magnet  "  pedestal  heater 
(General  Electric  Co..  Ltd.) 


"  Creda  "  saucepan  (Ciedenaa  Con- 
duits Co.,  Ltd.).  Copper  or  nickel 
plated.  Two  200-W  elements.  Weight 
li  lb. 
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"  Univei'sal  "  .  tea 
pot  (Messrs.  L.  G. 
Hawkins  &  Co.,  Ltd.), 
equijiped  with  nickel 


"  Civda  "  sliaviiijj  pot  (Crcdeuda  Coji- 
duits  Co.,  Ltd.).    Capacity  J  pt.,  150- \V 
Copper  or  nickel 


plated  U^ii  ball-infuser.    clement,  weight  1.  lb 
Nickel-plated,      420-W    plated, 
loading,  weight  4  lb. 


"  Cosmos  "  kettle  (Metropolitan-Vickers  Electrical  Co.,  Ltd.). 
Polished  or  nickel-plat«d  copper.  Loading  700  or  1,050  \V. 
>.Veight  '2|  or  4^  lb.     Two  or  three  pints  capacity. 


Universal  "  electric  grill  (Messrs.  L.  G.  Hawkins  it  Co., 
Ltd.).  Nickel  plated,  "  ebonised  "  handles.  Three-heat  snap 
switch.    Three  cooking  pans  of  varying  depths,  8  in.  diameter. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


NoiiTH-\VE.STERS  Ce.ntre  Chaihm.\n's  Addkess. — Abstract. 
The  opening  meeting  of  the  192'2-'23  session  of  the  Nortii- 
Western  Centre  of  the  Institution  was  held  on  November 
14th,  at  Manchester,  when  Mr.  A.  S.  Baruanl.  the  chairman, 
delivered  his  inaugural  address.  He  Maid  he  liked  to  think  that 
in  electing  him  .some  meml>ers  had  in  mind  that  it  was  time 
the  rank  and  file  of  the  Institution  received  some  oiHcial 
lecognition.  However  useful  the  large  consumer  was  to  an 
electricity  supply  undertaking,  the  backbone  was  the 
immense  number  of  comparatively  small  users.  So  also  with 
the  Centre.  There  was  a  list  of  comparatively  small  lines 
of  electrical  engineering  of  interest  to  a  particulai-  class,  two 
or  three  of  which  subjects  could  be  dealt  with  briefly  at  an 
informal  meeting.  Cheap  generation  and  distribution  were 
not  the  only  matters  which  the  Instifufiou  must  consider. 
He  would  like  to  see  some  of  the  informal  meetings  devoted 
to  discussions,  not  only  on  theory  and  design,  but  also  on 
working  experience  in  the  les.';er  lines. 

Why  was  it  that  they  still  liad  gas-lighted  passenger  trains 
in  (ilreat  Britain?  So  far  as  he  was  aware,  it  was  not  even 
necessarily  installed  in  new  rolling  stock.  Wiring  contractors 
shoulil  take  part  in  the  discussi(>ns  and  not  leave  it  entirely 
to  consulting  engineers  and  theorists  to  determine  what  was 
good  practice.  The  final  authority  in  those  matters  was  the 
user,  who  paid  the  bill.  If  wiring  was  made  too  exijcnsive- 
by  elaborate  specifications  and  regulations  there  would  be 
less  wiring  done,  but  if  they  tolerated  inefficient  and  shoddy 
work  it  would  be  of  little  use  to  l)uild  super-jiower  .stations 
and  offer  cheap  energy.  Contiactors  had  as  big  a  lesponsibility 
in  the  matter  of  wiring  practice  as  plant  manufacturers  and 
central  station  engineers. 


-Utt-ntion  .should  be  paid  this  year  to  thfc  iiuixjrtant  work 
tuat  wa.s  being  done  by  electrical  engineers  in  collieries, 
ine  smoke-<^'loiids  of  MaucLester  and  the  neighbouring  towns 
uerc  responsjble  for  a  trern.ndous  wast«  of  energy,  but 
when  they  had  attained  the  •  All-cdectric  Age."  they  might 
Hop  to  have  flowers  to  pick  and  to  be  able  to  pick  them  with- 
out dirtying  their  han.ls.  ()n<-  branch  of  a(jriculture  seemwl  to 
hiin  to  offer  a  promising  held  f.,r  research.  If  «-ed  rK.tat.^-.s 
couM  be  rendered  immune  fi(,m  wart  disease  by  filecfrual 
treatment  it  would  be  an  imiiien.e  boon.  IJeiefordKhire. 
wHile  interesting  farmers  in  electricitv,  showed  the  bearing 
tbat  side  lines  might  have  upon  the  larger  problems  of  publi.- 
electricity  supply.  The  supply  of  electricitv  for  power  pur- 
poses was  originally  a  side-line,  and  not  tor/  hoiWul  a  one  in 
tne  view  of  very  many  jieople.  Electrification  of  the  rail- 
ways would  benefit  the  nation.  Surely  it  w.is  up  to  the 
members  of  the  In.stitution  to  educate  public  opinion  in  the 
matter.  The  matter  would  advance  more  rapidly  if  the  elec- 
trical engineer  could  make  a  decided  and  authoritative  pro- 
nouncement as  to  what  should  be  the  sy.^t^-m  to  adopt 
throughout  the  main  lines  of  the  BritL-h  railways.  The 
iilectrical  Development  Association  might  usefully  devote 
some  of  its  energy  and  resources  to  cultivating  public 
opinion  and  creating  a  more  insistent  demand  for  this  reform. 

Early  installations  had  in  many  cases  left  a  legacy  of  a 
(I.e.  network  of  mains,  and  the  question  aro-se  whether 
there  was  any  justification  for  their  survival.  But  a  plebis- 
cite of  consumers— If  it  were  poS«ibl,>  to  get  any  response  to 
a  questionnaire  on  the  subject— would  show  an  overwhelming 
majority  of  power  users  in  favour  of  alt.-rnating-current 
supply,  but  an  equally  ovcrwhclmiug  majority  of  private 
users,  shopkeepers,  and  residents  who  favoured  direct- 
current.  A  justification  for  the  huter  could  be  found  in  the 
possibihty  of  holding  a  little  in  reserve  in  a  way  which  was 
practically  impossible  with  alternating  current.  Linking  up 
with  one's  neighbours  was  a  very  real  safeguard  to  continuity 
ot  supply,  but  the  conditions  which  upset  one  user's  supply 
might  easily  affect  his  neighbours'.  A  few  thousand  kilo- 
watts in  a  storage  battery  at  a  sub-station,  instantly  avail- 
able, might  easily  convert  \\h;it  would  otherwise  have  been 
a  serious  interruption  or  curtailment  of  supply  into  a  sliglit 
irregularity,  which  would  pass  unnoticed  by  the  majority  of 
the  consumers.  There  were  commercial  limits  to  the  value  of 
storage,  but  in  the  past  some  failures  to  meet  obligations  to 
the  consumer  had  been  due  to  an  over-zeal  for  economv. 
Take  the.se  figures  for  a  large  station  :  'I'otal  kWh  sold, 
137,000,000;  maximum  demand,  67.100  k\V :  load  factor,  '23.29 
per  cent.;  total  works'  cost,  1.73d.  per  kWh.  Was  it  not 
conceivable  that,  with  a  really  compi-ehensive  system  of  stor- 
age, bringing  the  load  factor  tip  to  50  or  tJO  per  cent.,  ttie 
works-cost  could  be  brought  down  to  l.iSd.  per  kWh.  a  gross 
.saving  in  round  figures  of  £"2-50.000  per  annum'.'  The  maxi- 
mum load  of  (57.OO0  kW  might  be  regarded  as  plant  having 
a  capacity  of  3'2.000  k^^"  running  at  50  per  cent  load  factor, 
and  a  further  35.000  kW  capacity  running  iillo  all  the  time. 
Storage  that  could  take  charge  of  35.000  kW  for  (say)  two 
hours  per  day  would  in  all  probability  be  amply  sufticient 
to  ensure  that  the  running  plant  necessary  to  meet  the  maxi- 
mum demand  would  work  year  in  and  year  out  at  a  load 
factor  of  50  per  cent.  Battery  sub-stations  to  provide  this 
storage  would  cost  some\^h^re  about  a  million  ponnds. 
35.000  kW  of  reserve  energy  for  two  hours  was  a  con- 
-^ideration  not  to  'oe  ridiculed,  even  if  the  battery  losses 
and  maintenance  costs  woulil  eat  a  big  hole  in  the  quarter 
•  if  a  million  pounds  per  annum  saved  by  improved  load 
factor. 

.\nother  thing  which  concerned  them  as  an  Institution  was 
the  quaUfication  of  the  electrical  contractor.  Shoddy  work 
brought  discredit  on  the  industry  and  the  whole  profession. 
With  the  introduction  of  little  i>etrol-driven  domestic  light- 
ing sets  "motor  and  electrical  engineer"  was  becoming  as 
common  a  sign  as  "  plumber  and  electrician."  He  saw  no 
reason  why  a  plumber  or  a  motor  mechanic  should  not  be 
a  reliable  electrical  contractor  providing  he  qualified  himself 
for  the  work.  I'ntil  a  system  of  national  registration  of 
electrical  engineers  had  been  evolved  a  vulnerable  point  was 
exposed  to  the  attacks  of  those  who  worked  for  immediate 
returns  in  hard  cash  without  regard  to  the  effect  of  their 
work  on  the  industry  as  a  whole.  Any  such  system  would 
have  to  include  the  registration  of  master  contractors  as  well 
as  of  wiremen  and  ele<>trical  mechanics.  Were  it  merely  a 
question  of  workmanshi|>  on  the  part  of  the  wireman  the 
matter  might  safely  be  left  to  the  trade  unions  concerned. 
but  of  cour.se  scamiied  work  was  as  liable  to  originate  in  the 
office  as  on  the  job. 

Tlie  electricity  supply  industry  was  to  be  congratulated 
on  the  thorough-going  manner  in  which  it  had  adopted  the 
system  of  WTiitley  Councils.  The  principle  might,  with 
advantage,  be  extended  and  applied  to  the  relations  between 
buyers  and  consulting  engineers,  on  the  one  hand,  and  manu- 
facturers and  contractors,  on  the  other. 

Dr.  Marchant  warmly  commended  the  policy  of  establish- 
ing sub-centres,  such  as  Liverpool.  In  many  places  the  elec- 
trical industry  had  become  somewhat  specialised,  and  was 
concerned  with  what  had  been  termed  .side  lines.  It  secerned 
to  him  desirable  that  the  sub-centres  should  pay  particular 
attention   to  fho=e  subjects. 
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3l,30G.     "  Telephone    .systems."    Automatic     IV-kphonc 
Llii.    November   17tJi.     (Lnitcd    Staler.   April    17lh.) 
31,S88.    ••  Carrier  (or   electric  cable."    A.  J.    Bright. 

ThrejJed    cable   connector."    G.    -S.   Wilson. 

Thermionic     valves."     H.    N'.    Whitehouse. 

Ek-clric   generators  or   motors."    J.   H.  Jone 

icr.    November    IBth. 

£k>ctric  couplings."    \V.  E.   Shuttleworth.    November  18ih. 

Electric  signalling  device."     VV.   E.   Shulllewonh.     November  18th. 

Ignition   apparatus   for  internal-combustion   engines."    Kolls-Royce, 


31,S3I. 
■3l.a4S. 
J1,S51. 


32,l--'3. 

and    Cha 

ONtS.     0[.t_L     AM. 

32.13(1. 

don,  W.C.I. 

32.140. 

NovembL 

;H.141. 

Dnni.ls. 

32.U3. 

ovember    18lh. 

Novcmbi 

Slovenibt-r  18th. 

ovember    18th. 

T.  K.  O'Keefe,  and 

31.558. 

:!l,55ii. 

:tl.58L>. 
l.i.!.,  ami   F.   U.  Koyce.    November  18lh. 

;{1.58y.    '•  Ignition    plugs    for    internal-combustion    engines."    G.   H.   Negus. 
.November  ISih. 

iU.5:tl.    "  Dynamo-electric     machines."     G.    .A.     Juhlin      and     Mc-tropolitan- 
\  iokers    Electrical   Co.,    Ltd.    November    18th. 

:U.601.     "  Electric  cables."     \V.   K.    Bishop   and    W.    T.    Henley's  Telegraph 
W  ..rks  Co.,  Ltd.     November  18th. 

31.615.    "  Control    of   trains."    A.    R.    .Vngus.     Xovecnber    18th. 

31,ti34.    "  Thermionic   valves."    C.   \'.    .Morris.    November  20th. 

31.635.    "  Notching  or  punching    core-plates   (or    dynamo-electric  machines." 
.\.    L.  Cooper.     .November  20th. 

31.041.     "Spark-plug    cleaner   case."     R.    Hayward.     November  20lh. 


31.042. 

"  Ele-ctric 

lighting.' 

H.  Cramer.     November  3Uth. 

;il.06r. 

"  Telepho 

He  receive 

s."    A.    0.   Brown.     November 

2Uth. 

:)1.C<2. 

"  Lumino 

us  signs." 

L.   Guerbois.     November  20th. 

.11.074. 

"  Electric 

compressc 

r."       E.    F.    .A.    C.    Leperre. 

November  20lh 

April  24lh.; 

;il.075.  "  Wind-oriven  electric  generators."  ^^■.  Henderson  and  Telford, 
Oiier  &  .Mackav,  Ltd.     .November  aOth. 

31,682.  "  Therniallv-actuated  electric  switches."  C.  French  and  K.  French. 
Nivembor  20th. 

3I,68i).  "  Method  of  heating  materials  and  electric  furnace  therefor."  L 
Kennerlclt.     November  20th. 

31,093.  "  Wirekss  valves,  thermionic  rectifiers,  &c."  W.  H.  Hilchcock  and 
-\     !■;.   Katz.     November  2Uth. 

31,097.  "  Device  for  praclisjng  interpretation- of  audible  Morse  code  signals." 
r.  B.  Down.     November  20th. 

31,705.  "  Electrolytic  rectifiers  or  condensers."  .M.  A.  Codd.  Novem- 
l.  r  20th. 

31,700.  "  Impregnating  coils."  British  Thomson-Houston  Co.,  Ltd.  (General 
l.lectric  Co.).     November  30th. 

31.710.  **  Mercury  watt-hour  meter."  Compagnie  pour  la  F.ibricalion  des 
t'umpteiirs  et  Mptenel  d'L'sines  A  Gaz.  November  20lh.  (France.  December 
3,d.  1921.) 

31.711.  "  Single-Stroke  bells  for  railway  signalling."  .Automatic  Telephone 
.M.,nufacluring   Co.,    Ltd.,  "and    A.    E.    Hudd.     November  aOth. 

31,727.  "  Electric  light  fittings."  B.  J.  Grigsbv.  November  20lh.  ^t;nited 
^..ltcs.   December  29th,   1921.) 

31,770.     "  Magne-tic    talking,   dictating,    &c.,    machines."       Telegraphic    Ges. 
stem  Stille.     November  21st.     (Germany,   December  10th,  l!)21.l 


"  Radio-frequency     electron-lube     amplifiers." 
iKadio  Instrument  Co.,  Inc.).     November  21st. 

31.784.    "  Apparatus  for  displaying  illuminated  adverti 
lero.     November  21st. 

31,790.    '*  Inter-valve  transforme; 
November  21st. 

.31,792.    •'  Electricxtlly-operated    flow     meters."    E. 
21st. 

31,800.    "  Controller    switches    for    electric    motors. 
:>cr   21st. 

31,809.    "  Electric     plug."       Paccnt     Electric     Co,, 
I  United  Stales,  December  5th,  1921.) 

31.827.    "  Electric   railways  and   ti 
lier    2Ist. 


A.    J.     H.     Hadda 


;less  telegraphy,  &c."     E.  Harberd. 


R.    r.    Wheatle 


31,833.    "Telephone    instrtjments."        Automatic     Telephon 
.1..    Ltd.     November  21st.     (United    .States,    April    10th.) 
■■il.KiS.     "  Electrical     fittings."     S.     H.     Groom.     November 
31.H47.     "  Regulation    of    voltage      in     conductor    systems." 

Si.-mens    Schuckerlwerke).     November   21st. 
31,859.     "  Electric    switches    for   dimming    headlights,    &c.' 

Vovember  22nd. 
31.806.    "  Electric    heater    and   drying  device." 


Brierley 
J.     A 


nber 


Crabtn 


1.     Nov.mbcr    22nd. 
H.   D.   Pattinson,  J.  Rosr 


H.  D.  Pattii 


J. 


J.  Rose, 
.V.   Carters,   Ltd., 


31,808.    *'  Combined     electric    switches    and     couplings.' 
November  22nd. 

31,871.    "  Ek-ctric    locomotives.   &c."    R.   K.   Hill.     No\ 

31.885.     "Electric    drop    lamps."     D.     A.      Ellam.     Nm 

31,895.    "  Self-contained  inert  cell."    I.  Jascoui 
:ind    S.-.11    Co.    (London).    Ltd.     .Novemlier    22nd. 

3I,8.'I0.     "  Disinfcctor  for  telephones."     I.  Jascuurl 
and    S<al  Co.    (London),    Ltd.     November  22nd. 

31,926.    "  Electricallv-propelled   invalid's    tricycle.' 
.,ml   !■:.  G,  Payne.    November  22nd. 

31,9:fl.    "  Spark   plugs."    A.   W.    Bodin.     .November    22nd. 

31,933.  "  Ekctric  switches."  \V.  T.  Grav,  Mctropolitan-Vickers  Electrical 
Co.,    Ltd.,    and    N.    E.    North.    November   SSnd.         \ 

■IX.ms.    ••  Electrolytic   iron."    F.    A.   Eustis.     November  22nd. 

31 .»:«;.    ■•  Elertrolytie    iron."    F.    A.     EusUs.    November    22nd. 

31.941.  "  Manufacture  of  electric  discharge  devices."  C.  G.  Eden  and 
General   Electric  Co.,  Ltd.    November  22nd. 

31.942.  "  Manufacture  of  lamp  mounts,  &c."  British  Thomson-Houston 
Cu..    Ltd.    November    22nd.     (United    States,    November    25lh.    1921.) 

31,955.  "  Ignition  apparatus  for  intt  rnnl-cumbustion  engines."  H.  W.  F. 
Ireland   and   j.    Lucas,    Ltd.     Novemb<;r   22nd. 

31,984.  "  Automatic  control  of  electric  motors."  L.  Backhouse,  Electro- 
.Merhankal  Brake  Co.,  Ltd..  and  A.  W.  Malev.     N'ovembir  22nd. 

.il.98.';.    •■  Vari.nlile     inductances."    A.     White.    November     22nd. 

32,<n3.  "  Electric  welding."  Rose  Street  Foundrv  ami  Engineering  Co., 
Ltd.,  and  R.  F.  V.  Walsh.    November  23rd. 

■.tt.iXm.  "  .Method  of  winding  coils  for  electrical  machines."  Ateliers  de 
I'onMructinn  El.rlrii)U's  de  Charleroi.  Novcmlx:r  SSrd.  (Belgium,  December 
lilh.    nei.)  V       ».        , 

32,020.  "  romWne-l  -ivitrh  and  rheostat  for  controlling  filaments  of  ther- 
-'-'-    -'•       '■    '      ■■     Blaxley.    November  23rd 


:e,(i47. 
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iliini; 

32.018. 

"  Cn 
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32.058. 

"  Api. 

b.r  2:)rd. 

■.12.(111%. 

"  Kl 

32,067. 

"  St-i 

November 

23rd. 

:t2,Oir5. 

"  Ek. 

trie    01 

:.r,d  Co., 

Ltd. 

S'ovenlb 

33,081. 

"  Ele 

-iric     b 

sard. 

:e.093. 

"  Rheostat*.' 

:t2.101. 

"  lllu 

ninatio 

R.    .Angus.     NoVcmb<'r    23rd. 

'    V.    Gaillard.     November    23rd. 
signals."    S.  V.   White.    Novcm- 

tc."    J.     Bacon.    November    23rd. 
■•     \-     |.-     |.'....„,     ,1      T.    Burnip). 


November    23r.  i 


"  lernim.ds  lor  insulat.d  eleeuie  coi.duetui  s."  H.  Warren  and 
Warren.    November  23rd. 

"  Re-eeivers  lor  wireless  broadcasting  apparatus."  G.  H.  Champ 
mp,  Kay  &   Co.,  and  ^G.    E.  O.   Kay.  ■  November  24lh. 

"  Head    lamps    for    road    vehicles."     P.    Ross.     No\*eniber  24th. 

"  Diaphragms     for     telephones,     microphones,    &c."    F.     H.    -Alston. 
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18.21:).     "  .\ircralt   lamps."    A.  L.   Davis.     July  5th,  1921.     (188,357.) 

20,43*'.  "  .Method  of  increasing  the  output  ut  gas  from  electrolytic  appara- 
tus."    E.  \esme.    July  29th,   19'Jl.     (188,3/U.) 

20,593.  "  Gramophones,  phonographs,  and  the  like."  British  Thomson- 
Houston  Co.,   Ltd.,  and  A.   P.  Young.     August  2nd,  1921.     (188,371.) 

21,0*.;0.  "  Recording  apparatus  for  electric  current  impulses."  British. 
Thomson-Hi>u;.lon  Co.,  Lid.  (General  Electric  Co.).  August  8th,  192U  I.Addi- 
lion  to  130,7(i2.»     (188,391.) 

21,280.  "  Means  for  regulating  the  strength  of  electric  currents."  C.  S. 
Agaie  and  A.  E.    Hill.     August  lOth,   1921.     (188,400.1 

21,582.    •■  i-.lectric    light    hiUng."    J.  Hall.    February    3rd,   1922.     (188,407.) 

22,35o.  "Electric  distributing  svslems."  N.  ifogami.  .\ugust  23rd,  TJil. 
(188,418.) 

22,584.  "  Telephone  svstems."  .Automatic  Telephone  Manufacturing  Co., 
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24,333.  "Sealing  of  electric  conductors  in  glass  or  the  like."  H.  G. 
Cameron  and  Melropolitan-Vickers  Electrical  Co..  Ltd.  September  13th,  1921. 
(188,447.)  , 

24,352.  "  Electrically-driven  lifting-gear."  E.  C.  K.  .Marks  (Siemens 
Schuckertwerke    Ges.).     September  13th.    1921.     (188,448.) 

24.400.  "  Apparatus  for  and  methods  ol  making  silica  glass."  British 
Thomson-Houston  Co.,  Ltd.  (Oneral  Electric  Co.).  September  14th.  1921. 
(188,451.) 

24,984.  "  Electrical  resistance  board  or  panel  for  tandem  lamp  circuits." 
B.  B.  Gascoyne.    September  21st,  1921.     (188,465.) 

2."i.014.  "  Mounting  of  electric  conductors  in  casings."  F.  Krupp  .Akt.  Ges. 
February  10th,  1921.)     (175,239.) 

25,041.  "  Electric  relav  devices."  G.  A.  Cheetham,  W.  Smethurst,  and 
.Metropolitan-Vlckers  Electrical  Co.,   Ltd.    September  2Ut,  1921.     (188,460.) 

2.1.002.  "  Receiving  devices  for  electric  waves."  F.  Schneider.  JuK  13th, 
1921.     (183,104.) 

25,192.  '■  Searchlights."  C.  Zeiss  (firm  of).  September  24th,  1920. 
(160,457.) 

25,388.  "  Systems  of  pnd  apparatus  for  electric  motor  control/'  British 
'1  homson-Houston  Co.,  Ltd.  ((jcneral  Electric  Co.).  September  24th,  1921. 
(188,471.) 

25,801.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric  Co.).    September  29th,  1921.    (188,476.) 

25,811.  '*  Filament  lamps  for  vehicles."  Siemens  Bros.  &  Co.,  Ltd.,  and 
A.  C.  Whitehead.     .September  29th.  1921.     (188,477.) 

26,220.  "  Radio-telephone  transmitter."  H.  S.  Walker.  Octobi'r  4th,  1921. 
(188,483.) 

20,892."  "  Electrical  signalling  systems  emploving  high-frcquencv  carrier 
waves."    Western  Electric  Co.,  Ltd.     (October   ll'th,   1920.)    (170.280.)      ' 

27,283.    "  Electric    irons."    T.    D.   Finizio.    October   14th,    1921.     (188,495.) 

27,883.  "  Radio-signalling  systems."  British  Thomson-Houston  Co.,  Ltd. 
(General  Electric   Co.).     October  20th,  1921.     (188,505.) 

28.087.  "  Slarlir  transmission  gear  and  dvnamo  drive  combined."  J.  B. 
Bignamy.    October  22nd,  1931.    (188,507.) 

28,4.52.  *'  Electric  switches  or  circuit-breakers."  British  Thomson-Houston 
Co..  Ltd.   (General   Electric   Co.).     October   26th,   1921.     (188,513.) 

28,927.  "  Electric  whaler-heaters."  H.  E.  P.  B.ulen  and  Electro-Healer  Co. 
Inc.     October  31st,   1921.     (188,518.) 

30,114.  "  Alternating  current  electric  instruments  for  indicating  synchro- 
nism, power  faclor,  phase  difl'erence,  or  the  like."  Nalder  Bros.  8;  Thompson, 
Ltd.,  and  C.  L.  Lipman.  November  lllh,  1921.  (Addition  to  102,471.) 
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30.153.  "  Tapping  switches  for  changing  voltage  ratios  of  transformers  or 
the  like."  S.  A.  Stigant.  O.  E.  Scase,  and  Johnson  &  Phlilips,  Ltd.  Novem 
ber  11th,  1921.     (188,533.) 

30,293.     "  Sparking  plug."     E.    de  Waele.     November   ]4lh,    1921.     (188,.';34.) 

31,509.  "  Method  of  applving  magnetic  materi.il  lo  electrical  conductors." 
Western    Electric  C ).,   Ltd.     December   8th.  1930.     (172,019.) 

32,007.  "  Systems  for  transforming  the  frcqucncx'  of  electric  currents."  W. 
Dornig.    November  .%th,  1921.     (188,551.) 

32,8!«.  "  Headlights  and  the  like."  F.  G.  Piper.  December  7th,  1921. 
(188.5.-,9.) 

35,106.  '■  Mcrcurv  vapour  apparatus,  and  more  especially  quart?  lamps.'' 
Ouartzlampen  Ges.'   December  31st,  1920.     (173.529.) 
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.3.W.     "Current   collectors    (or    electricallv-driven    vehicles."     C.    I!.    Buchanan 
on.     January  5lh,   1922.     (188,583.) 

iral    protective    relay    apparatus."    Metropolitan-Vickers    Elec- 
January  30th,   1921.     (174,359.) 

es   for   indicating  the  failure  of  electric  lamps."    Westinghouse 
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Co..  Ltd.  (Westinghouse  Electric  and  Manuf.icturing  Co.).  February  15th, 
Ifl*'.     (188.0(13.) 

8.354.  "  Automatic  electric  motor  starters."  British  Thomson-Houston  (To., 
1,1-1.   IGeneral    Eleclrk   Co.).     March  22nd,  1922.     (188,013.) 

8,808.  "  Stand  for  Rontgen  tul>e9  or  the  like."  Reiniger.  Ocbhert  &■  Schalf 
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wine  Aircraft  Corporation.  December  1st,  1920.  (Divided  application  on 
172.308.)     (181,374.) 

10.240.  "  T.-lophone  exchange  systems."  G.  C.  Snijders.  June  ]4(h.  19-21. 
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28,386.  •'  Electric  plun-and-socket  unions  for  lamps."  A.  L.  Davis.  July 
r,ih.  1921.     (Divided   apolirntion  on' 188.3.57.)     (188.024.1 

2S.,ia9.  "  Aircraft  l-.nins  "  ,\.  L.  l)-iyi-.  July  5lh.  1921.  (Divided  appli- 
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The  negtjtiations  between  the  electricity  supply  autho- 
rities and.  their  technical  staffs  regarding  the  new  pro- 
posals that  have  been  put  forward  by  the  former  have 
come  to  an  abrupt  termination,  the  employers'  side 
having  withdrawn  from  the  Board  en  bloc.  This  pro- 
L-eeding,  we  fear,  will  have  a  seriously  detrimental  effect 
upon  the  Whitley  system,  which  has  hitherto  worked  so 
well  in  the  electricity  supply  industry. 

From  the  secretary  of  the  Uoard  we  learn  that  the 
following  resolution  of  the  employers'  side  was  handed 
to  the  representatives  of  the  Electrical  Power  Engineers' 
Association,  who  constitute  the  employes'  side:  — 

Having  examined  the  agreements  entered  into  by  the 
E.P.E.A.  with  the  Municipal  Employes'  Association  and"  with 
the  National  Amalgamated  Union  of  Enginemen,  Firemen, 
Mechanics,  Motor-men  and  Electrical  Workers,  the  Employers 

are  of  opinion  that  :  — 

(1)  The  agreements  which  the  E.r.E..-V.  have  made  with 
the  Municipal  Eraployds'  Association  and  with  the 
National  Aiiuilgamatcd  Union  of  Enginemen,  kc,  are 
not  in  keeping  with  the  arrangement  of  having  a 
National  Board  and  a  National  Joint  Council  whereby 
negotiations  and  agreements  with  the  executive  stafl; 
are  kept  separate  and  apart  from  negotiations  and  agree- 
ments with  the  manual  staff. 

(2)  These  agreements  between  the  E.P.E..\.  and  the  Unions 
representing  the  manual  staff  are  subversive  of  dis- 
cipline. 

The  employers  have,  therefore,  resolved  that  they  will  not 
continue  to  form  part  of  the  National  Joint  Board  unless  these 
agreements  are  terminat.ed. 

The  agreements  in  question  were  published  in  the 
Eleclrical  Power  Engineer  for  September,  and  we  com- 
mented upon  them  at  the  time  as  constituting  valuable 
safeguards  against  the  wanton  and  ill-considered 
attempts  to  shut  down  public  electricity  supply  with 
which  the  industry  h;is  been  threatened  in  recent  years, 
often  arising  out  of  matters  wholly  alien  to  the  supply 
industry.  The  employers,  it  will  be  seen,  took  a 
different  view ;  they  declared  that  unless  the  Association 
cancelled  them,  they  would  withdraw.  The  Associa- 
tion, of  cour.se,  declined  to  do  this,  and  negotiations 
were  broken  oS. 

Had  the  Association  agreed  to  comply  with  the  em- 
ployers' terras,  it  would  have  ceased  to  command  the 
respect  of  honourable  men  :  and  that  would  have  been 
its  ruin.  Regardless  of  the  terms  of  the  agreements,  we 
are    of    opinion    that    to    have    denounced  them  at  the 


bidding  of  the  other  party  on  the  Joint  Board  would 
have  been  equivalent  to  walking  under  the  yoke  in 
Roman  times.  The  employers'  side  was  ill-advised 
in  putting  forward  so  impossible  a  proposal ; 
it  did  not  place  the  .A-Ssociation  on  the  horns  of  a 
dilemma — it  left  the  representatives  of  the  latter  no 
option.  Much  as  we  regret  the  occurrence,  we  are 
bound  to  express  our  approval  of  the  decision  that  they 
made. 

This,  we  repeat,  is  without  regard  to  the  terms  of 
the  agreements;  whether  the  latter  were  good  or  bad, 
wise  or  foolish,  mattered  not  a  jot  when  freedom  and 
honour  were  concerned.  But  we  have  already  given 
reasons  for  our  belief  that  the  agreements  would — and 
will— bear  good  fruit:  they  will  tend  to  preserve  peace 
in  the  electricity  supjily  industry,  and  we  believe  that 
they  -were  conceived  to  that  end. 

Our  approval  was  based  upon  the  fact  that  they  were 
"in   essence,  law-abidimi  "  ;  their  whole  tendency  was 
to   discourage  irresponsible  strikes   and   to  ensure  that 
in  no  oase  should  any  drastic  action  be  taken  without 
(889)  " 
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the  most  careful  consideration.  The  policy  of  the 
E.P.E.A.,  as  we  understand  it,  is  directly  opposed  to 
strikes,  above  all  to  strikes  about  matters  arising  out- 
side the  industry;  k)u  the  other  hand,  all  questions 
which  rightly  concern  the  industry  necessarily  fall  with- 
in the  scope  of  the  National  Joint  Council  or  the 
National  Joint  Board,  and  come  before  them  for  con- 
sideration. As  we  pointed  out  (p.  543),  the  parties  to 
the  agreements  are  '"  virtually  pledged  to  observe  the 
decisions  of  the  Whitley  Councils,"  and  in  fact  they 
hold  the  only  weapon  for  enforcing  those  decisions,  with 
which  the  employers'  side  is  of  course  in  agreement. 
At  least  one  case  has  occurred  in  which  the  employers' 
side  of  a  District  Joint  Board  has  felt  it  necessary  to 
entrust  the  issue  to  the  hands  of  the  trade-union  side. 

We  understand  that  the  chief  bone  of  contention  is 
Clause  5,  which  deals  with  disputes  that  do  not  come 
within  this  category ;  it  is  obviously  conceivable  that, 
however  averse  the  E.P.E.A.  might  be  to  a  strike  on 
such  a  matter,  its  representatives  on  the  "  Joint  Con- 
ference of  Executives  "  of  the  trade  unions  concerned 
might  be  outvoted  and  the  Association  might  thus  be 
forced  into  joint  action.  As  the  E.P.E.A.  executive 
cannot,  we  believe,  under  the  constitution  of  the  Asso- 
ciation, take  strike  action  without  balloting  the  mem- 
bers, this  seems  a  very  remote  contingency.  But  if  this 
clause  were  the  only  stumbling  block,  presumably  it 
could  be  modified.  It  is  one  thing  to  issue  an  ultima- 
tum, but  quite  another  matter  to  negotiate;  and  we 
venture  to  suggest  that  if  a  modification  of  this  clause 
would  satisfy  the  employers'  side,  the  Association  might 
well  consider  the  matter  in  that  light.  The  all-impor- 
tant need  is  to  bring  the  parties  together  again  in 
friendly  discussion  across  the  table — no  good  end  can 
be  served  by  cutting  off  communications. 

Tlie  Association  has  retained  its  self-respect  and  the 
respect  of  the  trade  unions,  and  will  undoubtedly  gain 
increased  strength  from  the  incident.  But  the  Whitley 
system  has  received  a  shrewd  blow  from  those  who  should 
have  been  its  best  friends — for  it  affords  the  best  means 
of  maintaining  peace  and  continuity  of  supply. 


ELECTRIC   TRACTION    BETWEEN    THE 
NORTH  SEA  AND  THE  MEDITERRANEAN. 


The  many  attempts  made  by  German  electrical  interests 
prior  to  1914  to  induce  successive  "  governments  " 
seriously  to  consider  the  question  of  converting  main 
lines  of  railway  to  electric  traction  were  always  frus- 
trated by  the  military  authorities,  owing  to  the  belief 
that  in  the  event  of  war  it  would  easily  be  possible  for 
an  enemy  to  destroy  a  vital  power  station  and  thus  dis- 
organise the  military  traflSc  on  the  railways,  which  for 
that  matter  were  always  designed  for  strategic  pur- 
poses. Since  the  revolution,  and  consequently  the  over- 
tlirow  of  the  military  party,  provisionally  at  all  events, 
more  attention  has  been  paid  in  Government  circles  to 
the  problem  of  the  adoption  of  electric  locomotion  on 
the  railways,  although  the  progress  made  in  this  direc- 
tion in  recent  years  has  been  comparatively  insignifi- 
cant. But  a  new  reason  has  arisen  in  favour  of  the  pro- 
motion of  the  modern  method  of  railway  traction — one 
which  did  not  exist  before  1914.  We  refer  to  the 
comparative  scarcit_v  of  pit  coal  in  Germany  consequent 
upon  the  transfer  to  Poland  of  a  large  portion  of  the 
coal-mining  fields  in  Upper  Silesia,  the  loss  of  the  pro- 
duction of  coal  in  Lorraine,  the  elimination  from 
German  control  of  the  output  of  the  region  of  the  Saar 
for  a  definite  period  of  15  years  from  the  date  of 
the  coming  into  force  of  the  Treaty  of  'V'^ersailles,  and 
the  compulsory  deliveries  of  coal  which  have  to  be  made 
by  Germany  on  account  of  indemnity. 

The  German  railways,  now  united  in  a  Federal  sys- 
tem,  consume  several  millions  of  tons  of  pit  coal   per 


annum,  or  about  one-tenth  of  the  total  consumption 
throughout  the  country.  As,  for  the  reasons  already 
stated,  the  scarcity  of  coal  has  become  acute,  and  is  only 
relieved  to  some  extent  by  imports  at  the  present  rate 
of  millions  of  tons  annually,  any  scheme  which  would 
tend  to  facilitate  mutters  is  likely  to  receive  due  con- 
sideration. In  this  connection  Dr.  Grooner,  Minister 
of  Railways,  is  reported  to  have  conceived  a  scheme  for 
the  electrification  of  all  the  important  lines  in  the 
national  network.  The  project  is  based  upon  the  estab- 
lishment of  steam  generating  stations  using  lignite  as 
fuel  in  tlie  north  and  centre  of  Germany,  situated  on 
the  site  of  the  lignite  deposits,  while  in  the  south  tlic 
power  would  be  supplied  by  hydro-electric  works  pro- 
posed in  connection  with  the  Rhine,  the  Main,  the 
Neckar,  and  the  Danube.  Although  these  schemes  do 
not  appear  to  be  entirely  new,  the  Minister  of  Rail- 
ways hopes,  as  a  result  of  their  realisation,  to  be  able 
ill  the  course  of  time  to  reduce  the  imports  of  coal, 
which  are  mainly  from  England  and  are  largely  used 
for  locomotive  purposes,  to  minimum  proportions,  and 
after  the  expiration  of  the  period  of  compulsory 
deliveries  of  coal  to  the  Allies,  to  be  able  to  render  the 
country  entirely  independent  of  coal  imports  from  other 
countries.  In  the  meantime  it  may  be  mentioned  that 
the  Minister  recently  made  an  inspection  of  the  electrical 
working  of  the  St.  Gothard  Railway,  and  the  impres- 
sion which  was  gained  was  so  favourable  that  he  is  re- 
ported to  have  decided  without  delay  to  proceed  with 
the  electrification  of  certain  main  lines,  including  those 
between  Basle  and  Frankfort-on-Main,  Carlsruhe,  and 
Stuttgart,  and  then  to  extend  the  work  to  Berlin  and 
Hamburg. 

With  regard  to  further  developments  of  European 
railway  working,  a  Berne  (Switzerland)  correspondent 
states  that  in  the  year  1924-25  the  cities  of  Geneva, 
Lausanne,  Zurich,  and  Lucerne  will  be  connected  by 
means  of  electric  railways,  and  also  with  Basle.  A  little 
later  the  connection  may  be  extended  to  Frankfort, 
Berlin,  and  Hamburg,  which  would  represent  an  extra- 
ordinary development  of  the  Swiss-German  railway  com- 
munications. A  still  further  expansion  is  foreseen  by 
an  Italian  newspaper,  which  mentions  that  electric 
trains  will  be  inaugurated  between  Chiasso  and  Basle 
in  1924,  and  subsequently  between  Chiasso  and  the 
North  Sea.  In  the  case  of  Italy,  it  is  stated  that  the 
electrification  of  the  line  between  Genoa  and  Milan  is 
being  actively  pushed  forward,  and  that  work  will  be 
completed  in  from  two  to  three  years.  As  to  the  ques- 
tion of  the  dispatch  of  trains  from  the  port  of  Genoa 
through  the  St.  Gothard  tunnel,  and  thence  to  Hamburg, 
via  Frankfort,  it  is  pointed  out  that  no  technical  diffi- 
culties stand  in  the  w.ay  of  the  realisation  of  the  scheme, 
and  that  it  would  have  been  possible — on  the  assumption 
that  the  previously-referred-to  German  proposals  were 
carried  out — if  the  Italian  Government  had  not  omitted 
from  its.  programme  a  section  of  25  miles  represented  by 
the  trunk  line,  Milan-Chiasso.  This  missing  link,  the 
reasons  for  the  exclusion  of  wliich  are  unknown,  just 
interrupts — or  will  interrupt — the  continuity  of  electric 
traction  between  Switzerland  and  the  Italian  network — 
between  the  St.  Gothard  railway  and  the  port  of  Genoa. 
It  is  considered  that  as  Switzerland  is  proceeding  to 
extend  the  electric  railway  system  and  that  as  financial 
reasons  are  not  responsible  for  the  gap  existing  between 
Milan  and  Chiasso,  a  good  understanding  l)ptween  the 
two  countries  might  result  in  overcoming  whatever 
difficulties  now  oppose  the  construction  of  this  connect- 
ing link. 


A  CORRESPONDENT  draws  attention  to 

Electricity  in     the  fact  that  in  the  course  of  a  debate 

Agriculture.      in     the     House     of     Comomns    on     the 

revival     of     agriculture,    no    reference 

was  made  to  the  subject  of    electricity.      Unfortunately 

the  average  member  of  Parliament  has  little  opportunity 

of  making  himself  acquainted  with  technical   progress. 
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and  the  daily  Press,  wliii;li  ought  to  educate  him  in  that 
respect,  is  too  busy  recording  the  sordid  details  of 
murders  and  divorces  to  devote  attention  to  such  matters. 
There  are,  however,  a  few  engineers  in  Parliament,  and 
whilst  we  deprecate  the  view  that  any  member  should 
regard  himself  as  the  representative  of  any  special 
interest  other  than  the  welfare  of  the  whole  community, 
we  feel  that  it  is  their  duty  as  engineers  to  impart  infor- 
mation on  engineering  subjects  to  their  fellow-members. 
So  will  they  most  efficiently  serve  the  State. 

And  the  application  of  electricity  to  agriculture  is 
most  certainly  an  engineering  problem.  No  one  can 
read  the  illuminating  articles  which  Mr.  K.  Borlase  Mat- 
thews is  contributing  to  our  pages  without  realising  that 
the  use  of  electricity  on  the  farm  does  not  implj'  the 
mere  installation  of  wiring  and  motors  on  ordinary 
workshop  lines;  the  special  conditions  and  requirements 
must  be  studied,  and  new  methods  must  be  devised  to 
comply  with  them.  In  this  respect  we  in  this  country 
are  far  behind  the  Continent,  where  the  application  of 
electricity  to  agriculture  has  attained  .in  extraordinary 
degree  of  development. 

The  fault  does  not  lie  with  the  farmer  ;  the  experience 
of  Mr.  W.  T.  Kerr  at  Hereford,  and  Mr.  Bexon  at  Kil- 
marnock, proves  that  when  the  farmer  is  given  the 
opportunity  to  use  electricity  he  takes  advantage  of  it. 
Nor  does  it  lie  wholly  with  the  supply  station  engineer, 
for  up  to  the  passing  of  the  Act  of  1919  his  operations 
were  more  or  less  restricted  to  a  limited  area,  and  he 
could  not  extend  his  mains  into  the  surrounding  country 
without  entering  upon  a  cumbersome  procedure;  more- 
over, he  had  first  to  convince  his  committee  or  directors 
(hat  such  extension  was  not  of  so  speculative  a  character 
as  might  appear ;  that  the  number  of  consumers  per 
mile  would  be  sufficient  to  justify  the  capital  outlay,  and 
that  the  load  was  of  a  desirable  nature.  All  these  and 
other  points  will  be  greatly  elucidated  by  the  scientific 
investigations  which  are  being  carried  out  on  his  own 
farm  by  Mr.  Matthews,  and  which  he  so  ably  interprets 
for  the  benefit  of  our  readers  ;  his  profession  of  engineer- 
farmer  is  at  present  unique,  but  we  hope  that  his 
example  will  encourage  others  to  assist  in  infusing  new 
life  into  that  most  ancient  industry  which  he  has 
apparently  undertaken  to  rejuvenate. 

There  is  one  point  in  Mr.  Richardson's  letter  calling 
for  a  personal  comment,  where  he  says:  "  It  is  welcome 
indeed  that  the  technical  Press  are  now  taking  the  matter 
up."  For  the  past  20  years  the  application  of  electricity 
to  agriculture  has  constantly  received  attention  in  the 
colunms  of  the  Electrical  Review/  our  faith  in  its 
future  has  never  wavered,  and  in  suggesting  that  we 
are  "now"  taking  the  matter  up,  our  correspondent, 
of  course  unintentionally,  does  us  an  injustice. 

We  are  pleased  to  note  that  the  Government  is  to  set 
up  a  Committee  of  Investigation  to  inquire  into  the 
agricultural  methods  adopted  in  other  countries,  and 
we  hope  that  the  opportunity  will  be  taken  to  state  the 
case  for  electricity  as  fully  as  possible. 


July,  1922,  was  as  far  ;ui  H.M.  Trade 
South  African  Commissioner  in  South  Africa  (Mr.  W. 
Industries.  G.  Wickham)  brought  the  information 
contained  in  his  report  on  economic 
conditions  in  the  Union,  which  was  recently  issued  by 
the  Department  of  Overseas  Trade,  and  was  abstracted 
in  our  last  issue.  It  would  therefore  seem  that  some 
delay  has  taken  place  in  its  publication,  and  this  is  a 
matter  for  regret;  these  delays  should  be  avoided. 
The  report  does  not  convey  the  same  hopeful 
impression  of  the  prospects  of  a  revival  of  Britisli 
trade  as  the  report  by  the  representative  of  the 
Federation  of  British  Industries,  which  was  recently 
summarised  in  these  columns.  Doubtless  this  is  due 
partly  to  the  guarded  view  that  the  official  is  constrained 
to  take,  and,  to  some  extent,  to  the  fact  that  the  signs 
of  revival  in   South  African  trade  have  been  more  dis- 


tinct during  the  last  two  or  three  months  than  during 
the  first  half  of  the  year.  Railway  electrification  and 
telegraph  and  telephone  extension  should  provide  much 
work  for  United  Kingdom  factories  in  the  not  far 
distant  future.  British  industry  has  already  made  a 
good  start  in  competing  successfully  for  the  railway 
work,  but,  according  to  a  recent  message  through 
Renter,  is  apparently  behindhand  in  obtaining  orders 
for  the  automatic  telephone  installations  which  are  being 
adopted.  Mr.  Wickham  deals  in  an  out-spoken  manner 
with  the  Union's  attempts  at  industrialisation,  which 
have  apparently  not  yet  gone  far  in  the  direction  of 
quality  production.  He  says  that  the  engineering 
industry  proper  is  still  exceedingly  small,  being  mainly 
assembly  and  repair  work,  although  good  and  ambitious 
efforts  are  being  made  here  and  there. 


The  Russian  The  managers   of    the    Russian   elec- 

I'.lectrical  trical  industry  comprised  in  the  Glav- 
Industry.  electro  Trust  have  decided  to  establish  a 
representation  in  Berlin  to  supervise 
the  execution  of  orders  placed  in  Germany  in  connection 
with  the  electrification  of  Russia.  The  representation 
will  also  accept  delivery  of  the  orders  and  serve  as  an 
organisation  for  the  conveyance  of  information  for  the 
Russian  and  German  electrical  industries,  and  will 
work  under  the  control  of  the  Foreign  Trade  Com- 
missariat. 

Mr.  P.  E.  Brusewitz,  who  has  just  returned  to  Stock- 
holm from  a  journey  in  Russia,  is  reported  to  have 
stated  that  orders  received  by  one  Swedish  firm  for 
hydraulic  turbines  would  certainly  be  followed  by  other 
and  similar  orders  for  hydro-electric  works  in  Russia. 
There  is  also  a  demand  for  Diesel  engines,  electric 
lamps,  &c. 

Several  Reuter  trade  dispatches  regarding  Russian 
aSairs  have  lately  come  to  hand.  One  from  Berlin 
quotes  a  director  of  Krupps  as  believing  that  the  agree- 
ment reached  between  Krupps  and  M.  Stomaniakoff,  the 
commercial  representative  of  the  Soviet  Government  in 
Berlin,  would  be  ratified  by  the  Soviet  Government. 
Krupps,  it  is  stated,  were  enabled  to  take  up  the  con- 
cession because  the  participation  of  certain  British 
groups  had  been  secured  to  the  extent  of  75  per  cent. 
of  the  capital  in  sterling. 

Another  dispatch  refers  to  the  steady  progress  that 
is  being  made,  in  spite  of  all  difficulties,  with  the  Russian 
electrification  plans  drawn  up  by  the  Eighth  Congress 
of  Soviets'in  1920.  It  is  reported  from  Moscow  that  seven 
electricity  stations  are  at  present  being  constructed 
— one  hydro-electric,  three  utilising  peat,  and  three  coal. 
■The  most  powerful  station  is  the  SO,000-kW  hydro-elec- 
tric station  at  Volkhov,  near  Petrograd,  which  is  to  be 
finished  in  1925.  Stations  are  alreadv  partially  work- 
ing at  Utkina  Zavod  (4.000  kW),  Shatura  (50,000  kW), 
and  the  Kashira  (12,000  kW).  Further  construction  on 
these  stations  is  proceeding.  Electricity  works  of  great 
importance  are  being  built  at  Nijni  Novgorod,  Kizelov 
in  the  Urals,  and  at  Shtaro  in  (lie  Donetz  Basin. 

Some  interesting  information  respecting  the  Kashira 
undertaking  appears  elsewhere  in  this  issue.  One  of 
the  principal  features  of  the  scheme  is  a  115,000-V 
(ransmission  line  80  miles  in  length  mounted  tem- 
porarilv  on  wooden  jioles  of  very  simple  construction. 
Low-urade  lirown  coal  is  used  for  fuel. 


The      Government      survey     of     the 
The  German      November    reports     of     the     Prussian 
Electrical        Chambers  of   Commerce  records  a  con- 
Industry,         tinuance    of  the    "  bad  business  situa- 
tion "   for  electrical   manufacturers,   aa 
under    exisdng  conditions    prices     have    to    be    quoted 
according  to  a  sliding  scale.  The  uncertainty  as  to  what 
the  prices  will  eventually  be  has  produced  great  reserve 
in   the  allocation   of  orders,    and    those    for  machines, 
switchgear.  and  meters  have  further  decreased. 
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{t'onduded  from  page  868). 


Steel  tuweiii  ure  used  tliioughout  upon  this  main  trans- 
.iiission  line.  They  are  of  angle  iron,  65  ft.  in  height, 
and  spaced  at  an  average  distance  of  liOO  ft.,  with  strain 
towers  approximately  two  miles  apart  and  at  each  angle 
of  the  lines.  The  most  notable  features  of  the  trunk 
transmission  ai-e  the  crossings  of  the  Derwent  Hiver  at 
liridgewater  and  Kisdon,  the  last-named  being  only  a 
few  miles  from  HoUart.  The  Bridgewater  crossing  has 
a  span  of  1,010  ft.,  with  a  minimum  clearance  of  100  ft. 
between  high  water  and  the  lowest  sag.  To  meet  the 
situation,  special  towers  and  conductors  had  to  be  intro- 
duced, the  conductors  being  silicon  bronze  cable.  At 
Jiisdon  the  conditions  were  somewhat  more  exacting. 
Inter-state  shipping  frequently  passes  this  point,  and, 
accordingly,  to  meet  the  requirements  of  navigation,  a 
clearance  of  150  ft.  between  high  water  and  lowest  sag 
had  to  be  provided.  The  span  is  also  somewhat  more 
imposing,  being  1,850  ft.  Special  towers  and  con- 
ductors had  to  be  designed  to  complete  the  crossing,  the 
conductors  in  this  instance  being  copper-clad  steel. 
The  transmission  throughout  is  protected  against  light- 
ning by  a  7/12  steel  cable  carried  over  the  tops  oi  the 
towers. 

A  single-circuit  88,000-volt  line  branches  from  the 
trunk  at  New  Town,  near  Hobart,  for  Electrona.  This 
line  is  14  miles  in  length,  and  is  of  3/. 097  bare  copper 
conductors  carried  on  wooden  towers  of  "  A  "-frame 
construction,  though  the  insulators  are  similar  to  those 
used  on  the  main  line.  Another  single  88,000-volt  line 
runs  from  the  Waddamana  power-house  to  Launceston, 
a  distance  of  52  miles.  This  line  is  similar  to  the 
10,000-h.p.  circuits  running  from  the  power-house  to 
Hobart. 

The  receiving  station  at  Hobart  occupies  a  site 
adjacent  to  the  Electrolytic  Zinc  Co.'s  premises  three 
or  four  miles  from  the  capital.  This  sub-station  is 
designed  for  an  output  of  68,000  h.p.,  of  which  38,000 
Ji.p.  has  been  installed.  It  is  at  present  equipped  with 
two  banks  of  single-phase  transformers  stepping  down 
from  88,000  to  11,400  volts.  Each  bank  is  of  15,000 
kVA  capacity,  and  this  installation  is  notable  for  being 
the  largest  transformer  set  yet  erected  in  ■  Australia. 
There  are  also  two  transformer  banks  of  4,000  kVA 
capacity  per  bank,  stepping  down  from  88,000  to  6.600 
volts.  Transformers.  88,000-volt  lightning  arresters, 
oil  circuit  breakers,  disconnecting  switches,  and  bus-bars 
are  all  of  the  outdoor  type,  and,  with  the  special  steel 
structures  for  supporting  the  incoming  lines,  busses 
and  switches,  occupy  a  space  measuring  240  ft.  square. 
Adjacent  to  the  outdoor  installation  is  a  brick  building, 
112  ft.  long  by  50  ft.  wide,  housing  the  11,000  and 
6.000-volt  switchgear,  meter  equipment,  and  auxiliaries, 
as  well  as  providing  accommodation  for  stores  and  a 
workshop.  All  main  88,000-,  11,000-,  and  6,60(j-volt 
main  switches  are  electrically  operated  from  a  control 
board  in  the  building.  The  equipment  also  includes  a 
storage  battery  of  300  ampere-hour  capacity  (10-hour 
rate)  for  operating  the  oil  switches  and  for  emergency 
lighting. 

The  power  demanded  by  the  Electrolytic  Zinc  Co. 
is  led  to  the  sub-station  of  the  latter,  a  distance  of  500 
yards.  throu<rh  ll.OOO-volt,  three-core  underground 
cables.  Power  for  the  Hobart  distribution  network  is 
furnished  through  two  overhead  3-phase  feeders  com- 
prising 19/12  copper  caljle.  These  run  direct  to  tlie 
tramway  sub-station,  from  which  point  tlie  reticulation 
fceder.s  radiate.  The  nortliern  suburbs  of  Glenorchy 
and  Claremont  are  supplied  through  overhead  copper 
feeders,  the  C.idbury.  Fry  i-  Pascall  factory  at  the 
last-named  suburb  being  an  important  consumer. 


At  the  tramway  sluliou,  transforjiiers  and  rotary  con- 
verters convert  the  6,600-volt,  three-phase  current  to 
550-volt  d.c.  for  use  on  the  tramway  system,  and  to 
500-volt  d.c.  for  private  power  consumers.  The  rotary 
converters  are  regulating  pole  machines,  and  the  switch- 
ing arrangements  installed  are  of  such  design  that  any 
machine  can  supply  current  at  either  of  the  pressure* 
mentioned  for  tramway  or  general  power  purposes. 

The  bulk  supply  at  88,000  volts  to  Electrona  is  stepped 
down  through  a  bank  of  4,000-kVA  transformers  to 
6,600  volts,  the  transformers,  together  with  the  oil 
circuit  breakers  and  lightning  arresters,  being  placed 
out  of  doors.  The  switchgear  controlling  the  6,600-volt 
side  and  the  metering  equipment  are  installed  in  an 
adjacent  building.  Energy  is  supplied  at  6,600  volts 
over  bare  copper  conductors  supported  on  a  wood  pole 
line  with  pin-type  insulators  to  the  carbide  works  for 
the  operation  of  the  electric  furnaces. 

The  energy  transmitted  at  88,000  volts  is  received  at 
the  sub-station  on  a  site  adjacent  to  the  Launceston 
municipal  power-house.  It  carries  a  bank  of  4,000- 
kVA,  88, 000/6, 600-volt  step-down  transformers  which, 
with  all  equipment,  is  housed  in  a  steel-frame  building. 
A  short  overhead  feeder  line  carries  the  power  at  the 
reduced  voltage  from  the  sub-station  to  the  municipal 
power-house. 

All  the  large  power  transformers  installed  at  the 
various  stations  are  water  cooled.  With  the  exception 
of  the  plant  at  Hobart,  fresh  water  is  used  for  this  pur- 
))ose  ;  those  at  Hobart  are  cooled  with  salt  water  pumped 
from  the  harbour  through  a  pipe-line  approximately  a 
quarter  of  a  mile  in  length. 

As  already  mentioned,  although  the  Great  Lake  pro- 
ject is  capable  of  furnishing  about  250,000  h.p.,  it  is 
probable  that  only  one  half  will  be  exploited  commer- 
cially— about  127,000  h.p.  There  are  four  subsidiary 
projects  capable  of  development  and  embraced  in  this 
scheme.     These  are  respectively  :  — 

Upper    Shannon 
Lower   Ouse,    No.    1    ... 
Lower  Ouse,    No.   2 
Lower   Ouse,  No.  3 


Total 


69,000  h.p. 


wliich,   added   to  the    58,000    h.p.    already    being  devel- 
oped, gives  the  aggregate  of  127,000  h.p.  mentioned. 

Although  the  Great  Lake  scheme  ma}'  be  said  to  con- 
stitute the  basis  of  the  comprehensive  hydro-electric 
jiower  programme  wliich  has  been  embraced,  there  are 
si-veral  other  potential  liydraulic  fields  capable  of 
development.  The  preliminary  surveys  of  these  pro- 
jects have  been  carried  out,  and  the  tentative  designs 
for  their  exploitation  are  now  under  consideration. 
These  comprise  the  following:  — 

Huon    River      20,000  h.p. 

Florentine  River  40,000  ,, 

Upper   Derwent  40,000  ,, 

.Arthur's  Lakes  16,000  ,, 

Lake  Rolleston  25,000  ., 

King    River 60,000  ,, 

Sundry   smaller  schemes  ...  22,000  ,, 


Total 


223,000 


These  schemes,  added  to  the  Great  Lake  project, 
bring  the  total  possible  hydro-electric  generating  f:uili- 
lies  to  350,000  h.p. 

.\  considerable  amount  of  exploration  work  in  con- 
nection with  foundations  has  already  been  done, 
li'nrtliermore,  in  anticipation  of  future  developments, 
river  gauging   stations  are   being  established  on  every 
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important  river.  The  investigatory  work  concerning 
the  potential  hydro-electric  yield  forthcoming  from  all 
the  waters  of  the  Island  State  is  being  actively  pursued. 
Power  surveys  have  been  made  over  the  greater  part  of 
the  island,  but  there  are  several  important  rivers  on 
the  west  coast  which  still  remain  to  be  explored  in  this 
( onnection.  The  survey  of  this  untouched  field  is  to  be 
j'lit  in  hand  forthwith,  and  it  is  anticipated  that  field 
wurk  will  reveal  the  existence  of  at  least  150,000  h.p. 
over  and  above  what  has  already  been  definitely  ascer- 
tained. 

It  is  obvious  from  what  has  been  related  that  hydro- 
electric development  in  the  Island  of  Tasmania,  now 
that  it  has  been  successfully  launched,  is  to  be  pursued 
energetically,  so  that  the  department  may  be  efficiently 
and  completely  equipped  with  data  essential  to  any 
rapid  development  of  available  resources  in  accord- 
ance with  commercial  expansion.  Once  the  full  advan- 
tages accruing  from  the  utilisation  of  electricity  are 
appreciated  for  power  and  lighting,  as  well  as  heating, 
for  industry,  agriculture,  commerce,  and  domestic  pur- 
poses, rapid  expansion  may  safely  be  anticipated,  and 
should  be  productive  of  results  as  far-reaching  as  have 
been  recorded  in  Canada  and  California. 


ELECTRICITY     SUPPLY     PROBLEMS. 


TjiE  Legal  Position. 


By   W.    S.    KENNEDY. 


The  following  problem  was  recently  raised  by  a  corre- 
f-pondent  of  the  Eleotrical  Review: — "  An  industrial 
company  A  taking  a  small  amount  of  power  and  light- 
ing— chiefly  for  stand-by  and  week-end  purposes — from 
a  municipal  electricity  supply  authority,  is  desirous  of 
extending  its  wires  for  the  purpose  of  driving  at  the 
week-ends  a  small  motor  belonging  to  another  industrial 
concern  B  adjacent  to  its  own  property.  This  small 
service  can  be  quite  easily  given  by  the  customer  A  as 
only  a  few  yards  of  cable  are  required,  but  if  the  supply 
authority  itself  gives  "the  supply  it  will  mean  a  fairly 
expensive  outlay  in  service  cables,  on  which  the  pros- 
pective customer  B  would  no  doubt  be  called  upon  to 
pay   a   fairly  heavy  annual   rental. 

"  Is  there  any  regulation  or  legal  objection  to  such  a 
scheme  being  carried  out?  It  is  considered  that  the 
supply  authority  itself  would  not  object,  inasmuch  as 
it  is  its  electricity  which  is  to  be  used,  although  the 
whole  of  the  supply  goes  through  the  meters  of  A,  and  B 
(who  really  is  a  customer)  is  not  on  the  books  of  the 
supply  authority  at  all." 

There  seems  to  be  no  legal  objection  to  the  adoption 
of  the  course  suggested  by  A  if  certain  conditions  are 
observed.  The  most  obvious  is  that  the  supply  authority 
would  probably  require  A  to  become  responsible  for  all 
payments;  and,  indeed,  since  B  would  not  be  a  con- 
sumer, it  could  look  only  to  A  in  that  connection.  If 
A's  supply  is  charged  for  on  a  maximum  demand  system, 
the  rate  would  probably  have  to  be  adjusted  with  the 
supply  authority  to  meet  the  altered  circumstances.  It 
is  assumed  that  the  connecting  cables  from  A  to  B  are 
entirely  on  private  .property.  If  not,'  arrangements 
must,  of  course,  be  made  with  the  local  authority  in 
case  any  underground  work  is  required,  and  any  exist- 
ing regulations  as  to  overhead  lines  must  be  complied 
with.  Such  a  supply  would  probably  not  come  under 
Section  23  of  the  Act  of  1909,  which  prohibits  unauthor- 
ised undertakers  from  competing  with  stattitory 
authorities,  but  even  if  it  could  be  held  so  to  do,  the 
present  case  would  be  covered  by  the  proviso  to  that 
section,  since  the  business  of  A  (the  person  affording 
the  supply)  is  not  "  primarily  that  of  the  supply  of  elec- 
trical energy  to  consumers." 

Under  the  Clauses  Act,  1899,  the  consumer  must 
inform  the  supplying  authority  of  the  maximum  power 
which  he  requires,  and  the  authority  is  entitled  to  be 
satisfied  that  tha  internal  fittings  and  apparatus  on  thq 


premises  to  be  supplied  are  in  good  order.  This  would 
apply  to  fittings,  apparatus,  &c.,  on  the  premises  of  B. 
Apart  from  these  points,  which  should  be  capable  of 
adjustment,  no  objection  apparently  exists  to  the  course 
proposed,  which  seems  to  the  advantage  of  all  parties 
concerned. 

The  question  leads  to  the  consideration  of  another 
and  cognate  point  which  many  correspondents  have 
raised ;  that  is,  the  charges  made  by  a  supply 
authority  for  that  portion  of  the  service  main  which 
goes  over  the  consumer's  premises  and  for  "connecting 
supply  "  generally.  This  is  purely  a  business  question 
--the  legal  right  of  the  supplying  authorities  to  make 
such  charges  is,  save  in  rare  events,  indisputable  under 
the  Clauses  Act,  Schedule,  Sec.  27.  Whether  such  charges 
))ay  the  authority  supplying  in  the  end  is  more  than 
doubtful.  The  thing  which,  apart  from  its  general 
desirability,  will  in  the  Ions  run  profit  supplying 
authorities  is  the  widest  possible  use  of  electricity,  and 
this  can  only  be  arrived  at  by  making  the  supply  as 
ciieap  as  possible.  In  the  case  of  small  consumers,  the 
heavy  charges  for  connection  now  made  by  certain  elec- 
tricity supply  authorities  must  outweigh  even  a  low 
price  per  kWh  and  choke  off  many  would-be  users  of 
electricity.  It  is  not  suggested  that  a  supply  should  be 
i;iven  at  a  loss,  but  in  order  to  make  the  use  of  elec- 
tricity general — an  end  which  becomes  more  and  more 
desirable — the  price  must  be  cut  to  the  lowest  limit  and 
the  supply  made  in  every  way  as  accessible  as  poissible. 
From  the  business  point  of  view,  it  may  be  that  the 
form  in  which  the  charge  for  connection  is  made  deters 
would-be  consumers  as  much  as  the  actual  amount,  but 
this  is  a  psychological  question  with  which  the  author 
is  hardly  competent  to  deal.  It  is,  nevertheless,  worth 
considering  whether  an  authority  which  makes  no 
charge  for  connecting  will  not  in  a  short  time  so  increase 
the  number  of  its  consumers  as  to  be  more  than  repaid 
for   any   possible  initial  loss. 


SALES:     THE     DECIDING     FACTOR. 


By  J.  E.  CHAMBERLAIN. 


Business  can  be  divided  into  many  sections,  and  one 
of  the  most  important — especially  under  existing  condi- 
tions—is, without  doubt,  sales.  To  conduct  the  com- 
mercial side  of  a  prosperous  business  on  sound  line* 
it  is  essential  that  the  head  of  this  side  of  the  business 
shall  be  a  thorough  organiser,  with  absolute  confidence  in 
himself  and  a  complete  knowledge  of  the  work  he  has 
to  undertake. 

It  is  necessary  to  analyse  the  meaning  of  the  word 
"  organiser,"  which  at  the  present  day  is  probably  used 
rather  loosely.  To  be  a  successful  organiser  it  is  neces- 
sary for  a  person  to  have  a  general  knowledge  of  the 
work  concerned,  but  not  a  highly  technical  knowledge 
or  all  its  branches;  he  must  be  capable  of  controlling 
other  people's  brains  and  diverting  them  into  the  cor- 
rect channels— also  of  arranging  departments,  so  that 
co-operation  is  assured  and  \dl  departments  work  in 
[lerfect  svnchronism.  Consequently,  it  is  evident  that 
tlie  head  "of  affairs,  or  the  organiser,  is  responsible  in  all 
cases,  whether  a  business  prospers  or  otherwise.  Tins, 
of  course,  is  on  the  assumption  that  the  manufacturing 
side  is  perfectly  organised. 

The  reason  why  a  large  percentage  of  companies  are 
not  in  a  sound  position  is  because  the  head  of  affairs 
does  not  possess  the  qualities  of  an  organiser  ;  if.  on 
the  other  hand,  all  heads  were  capable  of  organising, 
the  ri<;ht  man  would  have  the  risrht  job  in  all  cases,  and 
the  coiintry,   on   tlie  wiiole,   would  benefit  considerably. 

The  writer  would  liere  quote  one  or  twi>  cases  in  point : 
A  clerk  in  a  lavire  concern,  employing  many  thousands 
of  men,  has  atimitted  that  he  only  does  two  hours'  real 
work  in  a  dav,  the  rest  of  the  day  is  spent,  in  the  words 
of  the  Artnv.'in  "lead-swinging."  Now.  imagine  how 
much  better  it  would  be  for  everyone  concerned,  and  the 
country  in  general,  if  all  people  such  as  this  man,  wer« 
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employed  in  useful  productive  work.  Another  example 
the  writor  is  awaae  of  is  where  a  highly  technical  man 
is  on  the  road.  Now,  this  man  would  be  valuable  in 
the  works  or  laboratory,  whereas  on  the  road  he  is 
almost  useless,  due  to  lack  of  personality.  These  cases 
are  typical  of  hundreds,  or  perhaps  thousands,  existing 
to-day,  and  they  can  in  practically  every  instance,  be 
traced  to  the  responsibility  of  t'u*  head  or  organiser. 

It  is,  of  course,  impossible  for  the  head  of  even  the 
commercial  side  of  a  business  to  be  in  direct  contact  with 
eveiy  individual  in  various  departments,  but  it  is  with- 
out (luestion  "  up  to  "  the  head  to  engage  people  directly 
under  liim  whom  he  knows  to  be  capable  of  carrying  out 
iheir  duties  in  the  manner  lie  wishes;  consequently,  if 
the  head  is  a  perfect  organiser,  he  will  never  have  on 
his  staff  any  member  who  is  not  absolutely  efficient ;  or, 
if  he  does,  the  employe's  stay  will  be  of  short  duration. 

There  is  no  doubt  that  many  sales  organisations  fail 
because  of  lack  of  co-operation  :  no  matter  how  large  or 
small  a  business  is,  without  co-operation  it  is  impos.sible 
tj  attain  success. 

Even  if  a  man  on  the  road  is  endowed  with  all  the 
necessary  qualifications,  if  he  does  not  receive  sufficient 
and  proper  backing  from  his  head  his  time  is  wasted. 
On  the  other  hand,  if  a  man  on  the  road  is  a  slacker, 
whatever  backing  he  receives,  the  results  will  be  bad  : 
consequently  it  is  impossilile  for  either  cninhination  to 
bear   perfect   fruit. 

The  man  at  the  head  of  affairs  on  the  commercial 
side  of  a  business  must  be  a  born  organiser,  and  the 
men  under  him  should  be  trained  by  him  either  directly 
or  indirectly  to  obtain  tlie  best  results  :  and  for  the 
benefit  of  people  who  are  at  the  head  of  affairs,  because 
they  have  money  invested  in  the  concern.  I  sav :  Analyse 
the  results,  and  if  yon  are  not  showing  a  profit,  blame 
yourself  and  get  out,  and  let  the  man  with  organisinsr 
abilities  take  the  wheel,  and  it  will  be  money  in  your 
pocket   and  to  the   advantage  of  all   concerned. 


NEW  ELECTRICAL  PROPOSALS  FOR 
PARLIAMENT  TO  CONSIDER. 

\Vk  publLsh  below  a  list  of  proposals  that  will  come  forward 
in  the  next  session  of  Parliament  (192^).  Readers  who  are 
desirous  of  obtaining  further  information  will  find  the  appli- 
oations  published  in  the  London  Gazette  for  November  21st 
34tb,  and  38th. 

(a)  Electric  Light  and  Power. 

London  Electricity  Joint  Committee  (1920),  Ltd.— Pro- 
vision for  the  improvement  of  the  pener.-ition  of  electricity  for 
supply  in  the  administrative  Countv  of  r,ondon,  supply  of 
electricity  m  bulk,  to  allow  the  Central  Electric  Supply  Co.. 
Ltd.  to  transfer  its  undertaking  to  the  company,  powers  to 
supply  electricity  to  electricity  undertakings  and  "other  bodies 
financial  powers  to  provide  for  the  suspension  of  any  rights 
of  purchase  of  the  Tendon  County  Council  or  other  body  over 
any  elei-tricity  undertaking  in  or  partly  in  the  county  or 
of  any  undertaking  or  company  having  an  electricity  under- 
taking therein  or  partly  therein-  to  vary  the  Ixmdon  Electric 
Supply  .\cts.  1908  and  1910.  and  to  exclude  any  provisions  of 
the«'  .\fts  from  applying  to  the  company  or  its  undertaking; 
and  to  derlare  the  company  the  .Joint  Electricity  Supply  .'\utho- 
ritv  for  the  County  of  London ;    financial  powers,  &c. 

Oakham  Gas  Co. — Powers  to  supply  electricity  within 
their  present  gas  limits. 

Shropshire,  Worcestershire  and  Staffordshire  Electric 
Power  Co.— Extension  of  powers  for  the  supply  of  electri- 
city; further  fin:mciiil  provisions. 

Stoke-on-Trent  Corporation. — Repeal,  consolidation  and 
re-*!riac.tment  of  Orders  regulating  electricity  undertaking; 
re-definition  of  area  of  supply,  powers  and  provisions  incident 
to  supply  of  electricity. 

Swanaf^e  Gas  Co — To  transfer  to  the  company  the  under- 

„'."-   ■''i'th'>''isod   by   the  Rwanage    Electric    Lighting  Order, 

19CX.),   and  of   the   undertaking    of    the    Swanage    Electricity 

Supply  Co..  I>td.— 1-^irther  powers  with  reference  to  the  supply 

of  electricity,  mchiding  increase  of  charges. 

Torquay.— Powers  lo  increase  electricity  charges,  Ac. 

(b)  Electric  Tramway,  Motor  'Bus  and  Trolley  Vehicles. 

Birkenhead  Corporation.— (V,i,.iruction  of  new  tramways, 
further  powers  with  icsj-k-.  i  t,,  i|„.  tramway  and  electricity 
nndertakiags.  ' 


Chesterfield  Corporation. — Further  powers  with  reference 
to  the  Corporation's  tramway  and  electricity  undertakings; 
powers  to  nm  trolley  vehicles  and  for  the  erection  of  overhead 
equipment ;  powers  to  run  motor  omnibuses  within  and  with- 
out the  lx)rough ;  fmther  borrowing  powers. 

Leicester  Corporation. — Construction  of  new  tramways 
within  the  city  .and  further  provisions  with  regard  to  the  tram- 
way undertaking. 

London  County  Council. — .Additional  powers,  including 
further  linancial  provisions;  extension  of  time  for  the  com- 
pletion of  certain   tramways,  &c. 

Lytham  and  St.  Annes  Corporation. — Continuance  of  the 
tramway  undertaking  of  the  Council;  powers  as  regards 
trailers;  and  to  run  omnibuses  within  and  outside  the  borough. 

Maidstone  Corporation. — Provision  and  working  of  trolley 
vehicles;  powers  to  run  omnibuses  within  and  without  the 
borough ;  further  provisions  with  regard  to  the  electricity 
undertaking. 

Nottingham  Corporation. — Construction  of  new  tram- 
ways, power  to  increase  tramway  fares,  further  powers  with 
respect  to  the  electricity  undertaking,  to  extend  the  area  of 
supply,  &c. 

Plymouth  Corporation. — Construction  of  new  tramways, 
further  powers  in  regard  to  the  electricity  undert^iking,  &c. 

Potteries  Electric  Traction  Co.  and  North  Staffordshire 
Tramways  Co. — .Advancement  or  postponement  and 
synchronisation  of  dates  for  compulsory  purchase  of  under- 
takings (so  far  as  they  relate  to  tramways  and  light  railways) 
of  the  companies,  prolongation  of  intervals  between  recurring 
d.ates  of  purcha.se,  requirements  and '  provisions  as  to  pur- 
chase, prohibition,  or  restriction  of  competition  by  omnibus 
with  tramways  and  light  railways  of  the  companies. 

Rochdale  Corporation. — Construction  of  new  tramways 
in  the  parish  and  borough  of  Rochdale :  further  borrowing 
powers. 

Stalybridge,  Hyde,  Mossley  and  Dukinfield  Tramways  and 
Electricity  Board. — Extension  of  time  for  the  construction 
of  the  tramways  authorised  by  the  Company's  .Act  of  1915; 
powers  to  run  motor  omnibuses;  further  financial  provisions. 

Thornton  Urban  District  Council. — Powers  to  provide  and 
run  motor  oniniliuses  within  and  outside  the  district. 

(c)  Railways. 

City  &  South  London  Railway  Co. — Powers  to  construct 
new  railway  in  the  metropolitan  boroughs  of  Wandsworth. 
Battersea,  Wimbledon,  and  the  urban  districts  of  Merton. 
Morden  and  Mitcham ;  further  financial  powers. 

London  Electric  Railway  Co. — Construction  of  new  rail- 
ways, including  the  linking"-up  of  the  Charing  Cross.  Euston 
and  Hampst<'ad  Railway  with  the  City_&  South  T^ondon  Rail- 
way, rebuilding  I_jeicester  Square  station,  reconstruction  of 
riccadilly  Circus  station:  further  financial  powers. 

Metropolitan  Railway  Co. — .Additional  financial  pro- 
visions; extension  of  the  time  for  the  completion  of  railways 
authorised  by  the  Metropolitan  Railway  .Acts.  191'2-191.3. 

Wimbledon  and  Sutton  Railway. — Extension  of  time 
limited  by  the  Metropolitan  District  Railway  .Act.  191.T ;  further 
financial  provisions. 


LEGAL. 


EyAN    I).    SCAMMBLL   AND    NePHEW,    LtD.,    AND    KNELLER    AND 

Chandler. 
An  action  arising  out  of  damage  to  electrical  machines  came 
before  Mr.  .Justice  Eowlatt  in  the  King's  Bench  Division  on 
December  8th.  Mr.  John  Harold  Ryan,  electrical  engineer, 
of  Middlesex  Street,  London,  E.G..  sued  G.  Scammell  and 
Nephew,  Jjtd.,  of  Fashion  Street.  London,  and  Messrs. 
Kneller  &  Chandler,  of  Southampton,  for  damages  respecting 
four  Siemens-Austin,  18-kW,  petrol-electric  generating  sets, 
with    switchboard,    radiator,    and    baseplate    tanks. 

Mr.  Rvan  said  the  machines  were  purchased  at  a  Govern- 
ment Di.spn,sal  Board's  sale  at  Ri<'bborough  in  1920.  He  con- 
tracted with  the  first  defendants  to  transport  the  machines 
from  Richborough  to  Plaistow,  and,  without  his  knowledge, 
they  passed  on  the  work  to  the  second  defendants  to  do.  A 
steam  engine  and  trailer,  in  which  the  machines  were  being 
transported,  overturned  at  Boughton  Hill,  near  Canterbury, 
and  the  machines  were  damaged. 

In  answer  to  Mr.  CnARr.,ES,  K.C..  for  Scammell  &  Nephew, 
Tjtd.,  Mr.  Ryan  admitted  that  a  Mr.  J.  Worple  had  bought 
the  machines  at  the  Disposal  Board  sale ;  but,  he  also  said, 
that  Mr.  Worple  did  so  only  under  his  guidance,  and  he  (Mr. 
Ryan)  took  over  the  machines  after  the  sale. 

On  that  point  Mr.  Charles  submitted  that  Mr.  R.van  was 
not  the  owner  of  (he  machines  at  the  time  of  the  accident, 
and  therefore  he  had  no  action.  Mr.  Charles  also  contended 
that  Mr.  Ryan  knew  that  the  second  defendants  were  to  do 
the  transport  work. 

l'"'or  both  defendants  it  was  denied  that  there  was  negligence 
on  the  part  of  the  driver  of  the  steam  engine. 
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Giving  judgment,  Mr.  Justice  Rowi.att  said  he  came  to  the 
conclusion  on  the  evidence  that  the  property  in  the  machines 
was  exclusively  Mr.  Worples's  and  that  Mr.  Ryan  had  none; 
also,  that  Mr.  Ryan  did  not  fulfil  the  requirements  of  a  bailee 
for  the  goods,  as  had  been  contended.  Therefore  Mr.  Rvan's 
action   failed. 

His  Lordship  thought  Scamniell  &  Nephew,  Ltd.,  were 
entitled  to  employ  another  contractor  to  do  the  work.  He 
held  that  there  was  negli^vnce  on  the  part  of  the  engine 
driver  in  that  his  engine  wont  too  fast  down  the  hill  and 
could  not  be  controlleil.  If  Mr.  Ryan  had  been  entitled  to 
recover  his  damages,  award  would  have  been  for  £150;  but,  as 
he  was  not  entitled  to  recover,  the  action  would  be  dismissed 
with  costs. 


RippiNGiLLE  V.  Leys  Mau.rable  Castings  Co.,  Ltd. 
At  the  Birmingham  Assizes  lust  week,  according  to  a  report 
in   the  BJTmingham  Post,   plaintiff,  an  electric  fittings   agent 
of    Birmingham,    brought    an    action    against    defendants    to 
recover  damages  for  alleged  bieach  of  contract. 

It  was  alleged  that  the  defendants  verbally  and  in  letters 
from  January  to  July.  1919,  represented  to  the  plaintiff  that 
they  were  about  to  undertake  the  manufacture  of  cflr>duit 
fittings  and  ca,stings,  and  could  accept  orders  up  to  £50,0(XI 
per  annum.  In  July  the  plaintiff  entered  into  an  agreement 
under  which  it  was  claimed  he  was  appointed  sole  agent  for 
the  defendants  in  the  British  Isles.  His  commission  was  fixed 
at  5  per  cent.,  with  additional  conmiission  in  specified  cases. 
The  agreement  was  to  remain  in  force  for  two  years.  The 
defendants  terminated  the  agreement  improperly,  as  the  plain- 
tiff alleged,  on  the  ground  that  the  orders  executed  had  not 
reached  a  minimum  agreed  upon.  PlaintiH',  on  the  other  hand 
said  the  defendants  did  not  in  fact  undertake  the  manufac- 
ture of  the  articles  to  the  extent  agreed  on.  and  did  ml 
execute  orders  with  due  despatch. 

There  were  lengthy  legal  arguments,  the  defendants  aver- 
ring that  they  were  not  bound  to  manufacture  and  accept  the 
orders  given  to  them  by  the  plaintiff. 

Judgment  was  given  for  the   defendants. 

The  .Judge  said  that  one  of  the  iiuestions  he  had  to  decide 
was  whether  the  defendants  were  entitled,  at  their  own  dis- 
cretion, to  refuse  to  execute  orders.  He  held  that  the  case  was 
outside  the  purview  of  that  class  of  ca.'^e.  which  said  that  if 
there  was  an  agreement  to  do  a  certain  thing  for  a  certain  term 
of  years  there  was  an  obligation  to  carry  out  the  terms  of  the 
agreement. 


CORRESPONDENCE. 


Letters  received  by  us  atter  5  p.m.  on  Tuesday  cannot  apptar 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  moinent.  No 
letter  can  be  published  unless  we  have  the  writer's  name  anW 
addrets  in  our  possession. 


Estimating  ior  Internal  Wiring  Contracts. 

A  letter  on  the  above  subject  in  your  issue  dated  December 
8th  and  signed  by  Mr.  .Alan  Kirk,  contains  a  paragraph  taken 
from  the  preliminary  rules  of  the  Scottish  Mode  :  ' '  Schedules 
of  Quantities  shall  fully,  completely,  and  accurately  represent 
the  work  to  be  contracted  for."  This  sentence  may  be  held 
to  contain  the  raison  d'etre  of  the  Scottish  Mode.  At  one 
time  it  was  customary  to  measure  wiring  and  its  protective 
covering,  which  is  undoubtedly  the  most  just  method  of  as- 
sessing the  value  of  work  done  but  is  only  possible  when  all 
the  work  is  exposed. 

The  next  stage  in  the  development  of  internal  wiring  pro- 
duced concealed  work,  where  it  was  impossible,  after  the  com- 
pletion of  the  job,  to  ascertain  the  extent  of  the  work  carried 
out,  and  surveyors  had  to  accept  the  measurements  given  by 
the  contractors,  or  their  workmen,  which  measurements  w-ere 
often  lacking  in  accuracy. 

It  must  be  obvious  to  Mr.  Kirk  that  this  method  does  not 
provide  any  incentive  for  a  contractor  to  make  the  shortest 
possible  runs  for  his  circuit  wiring,  wit"h  the  result  that  pro- 
prietors too  frequently  had  to  pay  for  far  more  material  than 
was  necessary,  and  received  an  indifferent  installation,  as  the 
voltage  drop  in  the  circuit  wiring  was  unnecessarily  high.  In 
some  cases  measurers  refused  to  pay  for  long  runs,  sometimes 
with  justice,  and  other  times  without :  where,  for  instance,  the 
contractor  had  elected  to  deviate  from  the  direct  path  in  order 
to  maintain  the  amenity  of  a  building. 

The  rate  per  point  method  Was  therefore  adopted,  but  even 
then  it  is  only  applied  to  that  portion  of  the  work  which  is 
concealed,  as  the  outlet  boxes  behind  switches  and  lighting 
points  are  .separately  enumerated,  and  the  method  gives  every 
encouragement  to  the  contractor  to  do  his  work  economically 
as  well  as  efficiently. 

With  respect  to  the  measurement  of  power  points^  it  must 
be  obvious  to  most  people  that  the  size  of  the  conductors,  and 
consequently  of  their  protective  coverings,  depends  upon  the 
work  to  be  done  by  the  power  [Xiint.  and  it  is  seldom  that 
more  than  two  power  points  are  supplied  from  one  pair  of 
fuse*,    making    the    measuring    of   the    sajpe    comparatively 


simple,  whereas  in  hghting  circuits  there  may  be  10  points, 
and  it  is  usual  to  use  the  same  size  of  conductor  for  all  the 
lighting  service  branches  and  the  rate  per  |X)int  becomes  an 
equitable  method  of  assessing  tlie  value  of  the  work. 

I  do  not  think  that  Mr.  Kirk  needs  anv  replv  tf)  his  querv 
as  to  the  reason  for  "  Voltage  affecting  the  question,"  if  he 
considers  the  diverse  conditions  between  an  installation  for 
25  volts  and  one  for  250  volts. 

The  P.M.G.  some  years  ago  altered  the  method  of  ciiarginj; 
for  parcels  by  post  from  sterns  of  one  pound  to  the  motw 
practical  method  of  charging  for  a  variation  of  weight  in 
larger  proportions.  Mr.  Kirk  apparently  thinks  that  he  ought 
to  have  adopted  a  method  whereby  the  cost  would  be  in 
direct  proportion  to  the  weight  carried.  This  would  have  in- 
volved the  introduction  of  new  postage  stamps  valued  at  one 
farthing  and  something  over  forty  stages  of  pavment  between 
the  minimum  package,  and  the  maximum  not  over  eleven 
pounds. 

The  method  of  charging  for  wiring  at  a  "  Price  per  point  " 
as  defined  in  the  Scottish  Mode  is  therefore  approximatelv 
but  at  the  same  time  siifTiciently  accurate ;  it  promnteti  eoono- 
niical  methods  of  installing,  prevents  underpayment  or  over- 
chargmg,  eliminates  the  possibilitv  of  distrust  between  con- 
tracts and  measurer,  and  generallv  as  has  been  found  in 
practice,  provide.s  an  equitable  arrangement  for  accnratelv 
asse.ssing  the  value  of  the  work  carried  out. 


Edinburgh.   Drrrmher  11th,  1822. 


Basil  A.  Pilklngton. 


In  your  issue  of  the  8th  inst.  Mr.  Kirk  had  evidently  mis- 
read our  letter  appearing  in  your  is.sue  of  the  1st  inst.  We 
did  not  say  we  had  "  made  use  of  this  method  in  all  contractu 
carried  out  by  us."  We  said  that  "  we  had  scheduled,  eati- 
raated,  A-c."  As  regards  the  two  Redford  Barracks  contracts, 
we  are  sorry  we  did  not  schedule  tliese. 

While  we  have  scheduled  installations  at  rates  per  point,  we 
have  never  had  any  objection  to  quoting  for  work  scheduled 
by  others,  however  weird  these  methods  appeared  to  us. 

Lowdon  Bros.  &  Co. 

Dundee,  December  llth,  1922. 

[Messrs.  Tvowdon  Bros.  &  Co.'s  letter  stated  :  "  We  have 
scheduled.  e.stimated,  and  made  out  our  accounts  practically  in 
accordance  with  this  Mode  in  all  the  installations  we  have 
carried  out  during  the  last  30  years,  that  is,  before  the  system 
was  introduced  in  the  Scottish  Mode." — Eds.  Elf.c.  Rev.] 


The  Hastings  Electricity  Undertaking. 

With  reference  to  Mr.  Sayers's  interesting  letter  regarding 
his  pioneer  days  at  Eastbourne,  he  .seems  to  be  under  the  im- 
pression that  the  svstem  of  high-pressure  direct-current  supply 
has  only  one  survivor. 

I  would  point  out,  however,  that  there  are  still  several 
undertakings  which  have  the  system  in  use  at  tihe  present 
day.  Several  of  the  towns  in  the  Isle  of  Wight  are  supplied 
from  sub-stations  fed  by  high-pressure  (2.500  volts)  direct 
current,  and  here,  at  Twickenham,  we  still  have  two  high- 
pressure  generators  runnincr  to  supply  sub-stations. 

An  interesting  feature  of  these  sub-stations  is  that  they  are 
controlled  from  the  generating  station  and,  except  where' 
batteries  are  installed,  no  attendants  are  necessarv. 


Twickenham,  Dcrnnhcr  llf/i,  1922. 


M.   Farrer. 


Electric  Power  for  Pulverising. 

I  should  be  very  glad  if  any  of  your  readers  could  send  me 
costs  of  electricity  for  running  pulverising  plant  for  refuse  dis- 
posal as  compared  with  crude  oil  or  gas. 


Electricity  Works,  Dawlish. 
December  Uth,  1922. 


C.  Calmer  Hodges. 

Engineer  (t  Secretary. 


The  Prospects  for  Young  Engineers  Abroad. 

I  have  just  read  the  letter  on  page  26.')  in  your  issue  of 
.August  '25th,  asking  for  information  about  the  opportunities  for 
young  engineers  in  the  Dominions. 

Canada  is  a  vast  country,  and  each  province  has  conditions 
peculiar  to  itself;  but  I  will  try  to  give  .some  idea  of  the 
conditions  as  they  are  in  Ontario.  .\nd.  I  suppose,  the  con- 
ditions here  would  be  more  or  le.ss  true  f<ir  other  sections 
of  the  Dominion,  since  Ontario  is  the  industrial  centre,  and 
is  the  province  with  tlje  largest  engineering  plant*— gene- 
rating and  manufacturing. 

Technical  education,  in  t<.>clinical  scliools,  colleges,  and 
university,  is  on  a  sound  ba.sis  here.  It  is  not  costly  to 
obtain,  and  is  very  democratic.  Therefore,  you  may  rely 
upon  an  abundance  of  fully  trained  technical  men  well  versed 
in  local  methods  and  requirements.  In  electrical  develop- 
ment, too,  this  province  is  foremost,  and  everyone  is  there- 
fore more  or  le.«s  electrically  able  .and  right  up  to  the  minute 
in  progress.    Then  the  Hydro-Electric  Power  Conimission  is 
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a  big  field  in  itself  for  the  production   of  men— professional 
and   working. 

At  the  moment,  business  in  the  industry  is  not  brisk,  and 
several  plants  are  working  at  not  more  than  sixty  per  cent, 
capacity.  There  appears  no  brighter  outliMk  possible  for 
the  next  few  month.s  at  least. 

While  chances  for  good  men  are  better  here  than  in  Eng- 
land generally,  just  now  any  man  would  do  well  to  think 
before  making  a  trip  on  chance.  The  men  most  likely  to  get 
positions  at  any  time,  and  those  most  sought  after,  are  those 
who  have  held,  responsible  positions  as  designers  of  electrical 
equipment,  or  are   otherwise   .similarly  experienced. 

Station-charge  men  can  get  a  chance.  The  stations  here 
are  all  a.c.  twenty-live  cycle,  and  mostly  hydro  power,  ft 
is  this  last  f.ictor  which  counts,  because  so  few  station  men 
in  England   have  had  water-power  experience. 

Good  meter-men  for  repair  and  test-room  work  also  have 
a  fairly  gooil  chance  of  getting  improved  conditions  here. 

Any  young  man  coiiiing  out  should  be  a  graduate  from  a 
recognised  centre  if  he  desires  to  make  progress  against  the 
voung  men  from  local  technical  colleges.  However,  as  in 
most  things,  determination,  grit,  and  energy,  will  go  a  long 
wav. 

Old  London  V. 

Toronto,  Ontario. 

Nni-rmhrr    ~tli.    19->2. 


A  Metering  Problem. 

I  have  for  .souio  time  been  anxious  to  register  the  units 
actually  lost  in  a  <=et  of  machines  consisting  of  a  pair  of 
balancers  and  two  boosters,  coupled  up  on  one  shaft.  The 
balancers  are,  of  course,  used  for  the  purpose  of  driving  the 
boosters  in  addition  to  their  balancing   operations. 

The  following  arrangement  appear.s— on  paper— to  meet  my 
requirements,  but.  before  putting  it  into  practice,  I  should 
be  glad  to  hear  if  any  of  your  readers  have  such  an  arrange- 
ment in  use,  and  with  what  results.  , 

Watt-hour  meters  \  and  b  are  connected  up  in  such  a  way 
as  to  register  the  energy  consumed  by  the  booster  fields  in 
addition   to   the  balancers'   consumption. 

Watt-hour  meters  c  and  d  are  arranged  so  that  the  pressure 
coils  are  connected  across  the  battery  terminals,  thus  enabling 
the  watt-hour  efficiencies  of  the  battery  to  be  obtained. 

We  will  assume  first  that  the  balancers  are  running  without 
the  boosters  in  use,  and  with  an  out  of  balance  on  the  system. 
In  this  case  the  two  meters  .\  and  B  would  register  the  energy 
passing  through.  One  meter  would  work  forward,  the  other 
backwards.  The  units  lost  would  be  obtained  by  adding 
together  the  units  registered  by  the  two  meters,  one  reading 
being  a  minus  quantity. 

Now  when  the  boosters  are  put  into  use  an  extra  load  is 
put  on  to  the  balancers  and  both  meters  a  and  b  will  speed 
up  in   the  forward  direction  correspondingly.    The  increased 


energy  registered  by  these  two  meters  will  be  equal  to  the 
energy  output  of  the  two  boosters  +  the  loss  in  these  -I-  the 
extra  "loss  in  the  balancers  (say  15  per  cent,  of  energy  required 
by  boosters). 

The  battery  has  a  watt-hour  efficiency  of  say  70  to-  80  per 
cent.,  and  it  is  the  duty  of  the  boosters  to  supply  the  extra 
energy  reqiiired  to  make  up  this  loss.  It  would  appear, 
therefore,  that  the  number  of  units  lost  in  the  battery  per 
charge  would  correspond  with  the  number  of  units  delivered 
by  the  boosters  during  the  same  charge. 

To  obtain  the  total  loR-=es  for  the  four  machines  the  pro- 
posed procedure  is  as  follows:  — 

Charge  the  battery  to  gassing  point  and  note  readings  of 
all  meters  A  B  c  D.  .\t  some  later  date  again  bring  battery 
to  gassing  point  and  again  note  reidings  of  all  four  meters. 
Then  : 

Energy  consumed    by  balancers  =    (Aj — A|)-I-(b. — b,) 

Battery  loss  -    (c.— c,)-f  (Dj— d,) 

Total  losses  in  machines  =  {(A,-A,VrfB,-B,)}  —  ((rj-r|)-f 
(D,-D,)}. 

The  small  figures  ,  and  ,  represent  respectively  the  first 
and  second  readings  of  the  meters. 

F.  B.  S. 

December  1th,  19K. 


whicli  I  have  communicated  to  the  I.E.E.  as  part  of  the  dis- 
cussion. 

Mr.  Rogers  is  evidently  quit^^  unaware  of  what  is  being 
done  in  the  way  of  installation  of  static  condensers,  and  as 
sales  engineer  for  the  Telegraph  Condenser  Co.  I  could  take 
him  to  some  of  pur  installations  of  condensers  connected  to 
.supplies  with  voltages  ranging  from  200  to  440,  which  give  a 
return  on  capital  outlay  of  nothing  less  than  40  per  cent,  per 
annum  of  the  capital  expended,  and  in  the  majority  of  cases 
the  saving  is  60,  70,  and  even  as  High  as  100  per  cent,  pen 
annum. 

Mr.  Rogers  is  quite  unable  to  produce  facts  and  figures  in 
support  of  the  statement  he  made,  and  in  fact  I  challengq 
him  to  do  so. 

K.  W.  Dorey. 

London.  Pi-cemher  9th.   l9'2-2. 

Once  again  I  am  much  indebted  to  the  correspondence 
columns  of  your  excellent  journal.  In  this  case  I  refer  to  Mr. 
C.  .Jones's  letter  published  in  your  is.sue  of  December  8th. 
19'2'2.  Further.  I  am  thankful  to  the  Electrical  Review  for 
not  misquoting  me  to  the  extent  of  some  contemiwrary  jour- 
nals. In  your  case  T  will  simply  correct  to  "  practical 
commercial  proposition,"  and  ask  you  to  delete.  "  commercial 
proposition."  It  is  quite  a  while  since  I  went  into  an  actual 
problem  and  compared  actual  quotations  for  a  .specific  case. 
Wherefore  I  sucgest  that  Mr.  Jones  compares  actual  figures 
for.  say.  a  400-V  problem  and  a  600-V  similar  instance.  1 
think  he  will  find  an  appreciable  financial  saving  with  regard 
to  the  latter,  as  by  so  doing  he  will  eliminate  master  patents. 

Further,  in  the  case  typified  by  Mr.  Jpnes  :  Are  his  con- 
densers connected  direct  at  400  or  5-50  volts,  without  any 
voltage  transforming  devices  whatsoever?  In  conclusion,  1 
hope  Mr.  Jones  may  never  be  called  upon  to  tackle  a  con- 
denser power  factor  improvement  problem  on   a   '200-V  basis. 

W.    E.   Rogers.   A.M. I.E.E. 

London,   Di'rcnihfr  Wh.  192'2. 


Improvement  ot  Power  Factor. 

With  reference  to  Mr.  Jones's  letter  in  your  issue  of 
December  8th,  it  will  be  found  that  I  have  dealt  with  Mr. 
Rogers's  statement  regarding  static  condensers  in  the  remarks 


The  "  Standard  "  Brush  Holder. 

May  we  make  further  claim  on  your  valuable  space  to  reply 
to  the  letter  from  The  Standard  Carbon  Bnish  Holder  Co., 
Ltd.,  in  your  issue  of  December  8th,  in  which  it  states  ai 
.some  length  the  differences  between  its  brush  gear  and  that 
of  Messrs.  Flather  &  Co.,  Ltd.  We  would  offer  our  comments 
and  leave  it  to  your  readers  to  judge  if  these  differences  are 
improvements. 

(1)  Since  with  the  majority  of  manufacturers  various  sized 
commutators  are  used  with  a  standard  radius  brush  ring, 
it  is  absolutely  essential,  to  obtain  correct  relation 
between  commutator  and  face  of  carbon,  to  have  a 
universal  movement,  which  can  only  be  obtained  with 
a  circular  spindle  permitting  adjustment. 
("2)  The  Flather  brush  box  spindle  has  a  machined  square! 
end  on  which  fits  tightly  a  square  mica  bobbin.  This 
again  is_  a  tight  fit  in  the  rocker  arm,  which  has 
machined  slots  made  on  a  divided  jig,  thus  ensuring 
dead  accuracy  on  a  90  deg.  position.  This  ensures 
absolute  rigidity  with  a  much  low'er  tension  on  the 
clamping  screws  than  is  possible  with  the  Standard 
brush  holder. 

(3)  The  Flather  spring  is  not  covered,  but  does  not  extend 
over  the  box  frame,  and  would  not  be  affected  in  the 
event  of  a  flash-over.  This  we  think,  in  any  case,  to  be 
unimportant  'nith  machines  of  modern  design. 

(4)  The  adjustment  of  the  clock  spring  tension  is  obtained 
in  both  holders  by  winding  or  unwinding  the  inner  coil 
of  the  spring.  The  type  of  spring  used  in  the  Flather 
holder  has  an  even  torque  throughout  the  whole  length 
travel  of  the  brush  and  does  not  require  any  alteration 
after  leaving  the  works.  Until  three  years  ago,  the. 
Flather  gear  was  adjusted  by  a  small  lever  in  the  same 
manner  as  the  Standard  holder,  but  this  was  abandoned 
in  favour  of  the  present  method  which  has  six  definite 
positions  of  adjustment.  The  tension  cannot  be' 
accidently  altered,  and  it  is  as  fool-proof  as  it  is  pos- 
sible to  make  a  gear. 

(5)  The  point  of  removing  single  brush  boxes  is  of  little 
value,  and  where  a  brush  box  is  held  by  one  screw  this 
might  work  loo.se  under  vibration.  On  the  Flather  type, 
this  is  impossible,  as  it  is  not  only  clamtJed  but  held  bjr 
a  grub  screw.  In  the  Standard  holder  it  is  impo.ssible 
to  staggc-  the  brushes  on  individual  spindles  to  com- 
pensate for  uneven  couiinutator  wear.  The  bnish 
spindle  of  the  Flather  gear,  with  its  complete  gang  of 
brushes  can  be  removed  by  loosening  two  screws  and 
re  fxed  In  precisely  the  same  relative  position. 

(6)  The  Flather  holder  consists  of  the  body,  which  is  a  one- 
piece  die  casting,  the  spring,  and  clamping  screws,  an 
absolute  minimum  number  of  parts  ensuring  rigidity. 
.\n  old  spring  can  be  removed  and  a  new  one  inserted, 
should  this  become  necessary-,  in  45  seconds. 

There  is  another  important  point  which  has,  not  so  far, 
lieen  mentioned  in  this  discussion,  and  that  is  that  the  Flather 
brush  gear  is  of  such  a  design  that  it  can  he  produceil  at 
apptcjjniadely  a  quarter  of  the  cost  of  the  Standard  holder. 
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In  our  first  letter  of  October  25th  our  main  desire  was  to 
emphasise  the  point  that  the  novelty  of  the  principal  points 
of  design  in  this  gear  was  by  right  Messrs.  Flathers,  but  we 
are  glad  that  The  Standard  Carbon  Brush  Holder  Co.,  Ltd., 
have  developed  the  .discussion  on  the  lines  of  the  ideal  bru.sh 
holder,  sincf?  the  subject  is  one  of  the  greatest  interest  to  elec- 
trical engineers. 

For  Bates  &  Windibank. 

E.  h.  Bates, 

London,  December  I'ith,  19'2'i. 


Electricity  in  Agriculture. 

It  seeni.s  rather  surprising  that  it  is  possible  for  a  niuiucntous 
debate  on  the  Kevival  of  Agriculture  to  take  place  in  the 
House  of  Commons  in  the  year  1922  without  any  reference 
being  made  by  the  many  prominent  M.i'.'s  who  took  part  in 
that  debate  to  the  subject  of  electricity.  Mr.  Lloyd  Ueorge 
has  long  been  a  full-blooded  apostle  of  electricity,  but  news 
has  not  apparently  reached  him  that  electricity  is  capable  of 
contributing  tremendously  to  the  revival  so  imperatively 
needed  on  the  land.  Surely  the  fault  is  with  electrical  engi- 
neers as  a  body,  who  lag  so  far  behind  our  Continental  rivals 
in  this  respect.  It  is  welcome,  indeed,  that  flic  tcrhiiicnl 
Press  are  now  taking  the  matter  up,  but  the  backwardness 
of  the  industry  as  a  whole  where  electro-farming  as  con- 
cerned is  lamentable.  Is  it  too  much  to  ho)>e  that  the  I.E.E. 
will  appoint  an  influential  committee  to  thrasJi  this  whoJo 
matter  out,  and  bring  pressure  to  bear  where  necessary? 
After  all,  there  is  a  hmit  to  what  Mr.  Borlase  Matthews  and 
Mr.  Beauchamp  can  accomplish,  valiant  as  is  the  effort  they 
are  making. 

H.  W.  Richardson. 

Sutton  Coldfield,   December  'Jtk,  1922. 

[We  refer  to  this  subject  in  our  leading  columns  to-day. 
—Eds.  Elec  Rev.] 


THE     TRADE     POSSIBILITIES     OF     THE 
BRITISH     EMPIRE. 


In  the  course  of  a  very  interesting  siiet'ch  delivered  at  Ediu- 
burgh  recently  by  CV>1.  O.  C.  Armstrong,  U.S.O.,  president 
of  the  Federation  of  British  Industries,  the  financial  state  of 
Cermanv  and  the  hostile  taritt  tendency  of  other  countries 
were  referred  to.  'I'he  speaker  considered  that  it  would  be 
one  of  the  more  important  tasks  of  the  Federation  during  the 
forthcoming  year  to  urge  upon  the  Government  that  it 
should  apply  both  more  serious  attention  and  more  vigorous 
action  to  breaking  down  the  hostile  tariff  barriers  which 
were  impeding  the  recovery  of  our  trade.  Col.  Armstrong 
said  that  with  regard  to  foreign  markets  in  general,  it  appeared 
to  him  that  we  should  in  the  iimnediate  future  look  outside 
Europe — for  instance,  to  South  .■\merica  and,  the  Far  East — 
for  any  substantial  increase  in  our  export  trade.  There  were 
certain  factors  in  existence  which  may  be  of  considerable 
assistance  to  us.  'f'lie  force  of  German  competition  was 
weakening  as  her  Imancial  position  became  worse,  while 
the  present  United  Stjites  policy  in  regard  to  both  tariffs  and 
the  inter-allied  debts  would  have  a  considerable  reaction  upon 
their  power  to  compete  in  external  markets.  The  president 
w'ent  on  to  discuss  the  one  remaining  market,  the  possibilities 
of  which  were  being  widely  canvassed  at  the  present  moment, 
namely,  the  British  Empire.  We  quote  his  reference,  to  this 
matter  at  length  :  — 

"  In  the  Empire  we  have  great  natural  advantages  in 
similarity  of  ideas,  identity  of  language,  and  relatively  favour- 
able tariff  and  exchange  conditions,  and  from,  the  broad 
imperial  point  of  view  there  can  be  no  possible  doubt  that 
every  step  we  take  for  the  furtherance  of  inter-Imperial 
trade  will  in  the  long  run  redound  to  the  benelit  of  the  Empire 
as  a  whole  and  of  each  constituent  paJ't,  Hut  we  must  remeui- 
ber  that  there  are  many  limiting  factors  to  any  immediate 
increase  of  that  trade,  and  that  wo  nni.'st  not  pitch  our  hopes 
too  high.  Recent  discussions  have  referred  more  particularly 
to  our  overseas  Dominions,  namely,  Australia,  New  Zealapd. 
Canada,  and  the  Union  of  South  Africa.  Now  the  i»pula- 
tion  of  these  four  Dominions  only  amounts  to  22,(XX),0tK). 
Although  we  know  that  the  purchasing  power  per  head  in 
most  of  the  Dominions  is  high  (in  1921  they  took  15i  i>er 
ct'Dt.  of  our  exports),  there  is  an  obvious  limit  to  the  absorbing 
capacity  of  market+;  with  a  relatively  small  population.  Again, 
there  luust  be  Umits  Ut  the  pr.)diu:tive  power  of  areas,  however 
vast  their  potential  resources,  unless  those  resources  can  be 
developed  by  an  adequate  population, 

"It  would  be  unreasonable  to  exiwct  that  we  could  make  a 
very  substantial  increase  in  our  trade  with  these  Dominions 
until  sufiii'ient  time  had  elapsed  for  them  to  iiicrea.se  tlicir 
]K)))ulations.  That  «uch  increases  will  serve  to  add  strength 
to  the  present  movements  towards  fostering  local  industries  is 
inevitable.  We  mu.st  regard  this  movement  from  the  broadest 
point  of  view,  we  must  welcome  it  and  assist  it  actively  by 
ensuring  that  such  developments  are  effected  by  Uie  support 
of  British  capital  leet  we  find  that,  as  is  already  the  case  to 


a  c<jn,«iderable  extent  in  Canada,  capital  has  been  supplied 
by  competing  countries.  If  a  sane  and  healthy  development 
of  local  industries  takes  place  with  the  aaaistance  of  British 
capital  and  with  due  regard  to  the  real  industrial  |Kjtentialitie« 
of  the  Dominions  concerned,  such  a  development  can  only 
tend  to  increase  the  general  level  of  prosperity  and  conse- 
quently the  growth  of  our  trade  with  such  Dominions. 

■'  These  conditions  are  all  dependent  upon  an  increase  of 
IJopulation,  and  it  is  of  the  greatest  importance  that  the 
Government  should,  in  co-operation  with  the  Dominion 
Governments,  expand  and  ijerfect  ucheines  of  emigration  to 
those  parts  of  the  Empire  which  are  in  need  of  additional 
population.  For  thej-e  reasons  we  cannot  look  to  those 
Dominions  for  any  immediate  assistance  in  facing  the  problem 
of  our  foreign  markets.  We  cannot,  therefore,  afford  mean- 
while to  relax  our  endeavours  in  other  parts  of  the  world. 

"  In  India  we  are  faced  with  the  difMculties  of  the  political 
situation  and  possibly  of  a  fiscal  policy  which  may  hamper 
any  extension  of  British  trade.  With  regard  to  India,  I  am 
afraid  we  can  only  say  that  the  prospects  of  an  immediate 
incrca.se  of  our  trade  must  bo  slight,  and  that  we  may  even 
tint!  difficulty  in  maintaining  it  at  its  pre.sent  level. 

"  I  am  a  firm  advocate  of  doing  everything  which  is  possible 
to  stimulate  and  develop  our  trade  within  the  Empire.  I  look 
to  this  trade  to  be  eventually  the  solution  of  many  of  our 
present  problems,  both  e<onomic  and  pohtical.  1  believe  that 
every  <'ffort  should  be  made  to  stimulate  such  trade  and  to  lay 
the  foundations  for  its  increase,  but  we  must  realise  that  such 
;in  increa.se  can  only  be  gradual,  that  thought  and  labour  miist 
lie  given  to  the  solution  of  the  problems  involved,  and  that  we 
.'haJI  have  need  of  much  patience  belore  we  see  the  fruits  of 
<iiir  efforts.  We  mu.st  remember  that  the  development  of  the 
iimsiimption  power  of  any  market  is  necessarily  slow  and 
dependent  upon  the  power  of  that  market  to  develop  its  own 
production  so  that  the  consumption  can  be  paid  for. 

"Whether  this  doveliipraent  will  proceed  smoothly  and  upon 
.sound  and  healthy  lines  wiU  depend  very  largely  upon  the 
wi.sdom  and  foresight  of  all  concerned,  and  particularly,  per- 
haps, on  those  responsible  for  the  financial  and  general  policy 
(if  the  Dominions  themselves.  Development  will  not  be  assisted 
if  we  in  this  country  rush  into  ill-considered  schemes,  or  if 
through  a  lack  of  appreciation  of  the  le;,'itimate  needs  and 
ambitions  of  the  Dominions  themselves,  we  attempt  to  force 
uiwn  them  schemes  based  Ux)  much  upon  our  own  present 
necessities." 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 

South  Midl.vnds  Centhe  :  Chairm,\n's  .Xddkess,— .Ibsfra^-fc. 
In  the  course  of  his  inaugural  address  at  Bii'miugham  as  chair- 
man of  the  above-named  Centre  of  the  Institution;  Prof.  W. 
Cramp,  after  paying  an  eloquent  tribute  to  the  late  Dr.  G. 
Kapp,  said  inter  alia* ;— The  Institution  of  Electrical  En- 
gineers has  become  indeed  the  nucleus  and  life  centre  of  the 
electrical  profession,  inasmuch  as  affiliation  with  it  in  some 
degree  has  become  a  necessity  and  membership  of  it  a  hall 
mark.  It  has  the  ability  to  be  a  great  power  and  influence 
in  the  world  if  administered  with  wisdom  and  judgment,  but 
all  great  endeavours  do,  at  the  very  moment  when  they  are 
greatest,  and  even  because  of  that  greatness,  contain  the 
germ  of  the  disease  which  ultimately  leads  to  their  deteriora- 
tion and  decay. 

It  behoves  us,  therefore,  at  tliis  time  specially,  to  search 
caiefully  the  bocjy  of  our  Institution  for  indications  of  the 
presence  of  any  such  undesirable  microbe. 

Presidents  and  councils  should  intrinsically  be  servants — 
chosen  on  account  of  their  wisdom  to  express  and  cari-y  out  the 
best  thoughts  and  intentions  of  the  community.  It  they  do 
wrong,  the  responsibility  is  general  and  rests  not  upon  the 
executive  alone.  Nomination,  voting,  and  the  method  of 
election,  are  therefore  serious  privileges— far  too  lightly 
esteemed  among  us.  This  is  the  microbe  of  utter  indifference, 
whii-li  has  a  hold  already  in  us  as  individual  members,  and 
through  us  is  affecting  the  whole  Institution.  It  is  the  mild 
form  of  a  very  insidious  disease,  apparent  as  one  of  the  piie- 
vailing  causes  of  the  downfall  of  many  institutions  greater 
than  ours.  It  is  a  question  of  conscience  for  each  member,  to 
see  that  he  votes  for  no  man  of  whom  he  knows  nothing,  or 
of  whom  it  may  be  said  that  he  acts  specifically  for  sonue 
"  interest." 

The  Institution,  like  a  huge  Briareus.  now  spreads  its  hun- 
dred arras  all  over  the  world,  embracing  all  manner  of  suD- 
jects,  and  its  growth  has  passed  unmarked  because  so  gradual. 
But  while  thus  extending  our  activities,  let  iis  never  forgei 
the  lofty  objects  of  the  Institution  lest  we  fall  into  the  posi- 
tion of  a  raeiv  trade  defence  organisation.  There  is  need  for 
this  warning !  Has  the  Institution  any  call  to  deal  with 
German  reparation  payments,  E.P.E..\.  and  suchlike  serai- 
political  trade  guild  work','  Politics  are  no  concern  of  ours,  1 
think,  and  can  only  lead  to  diffusion  of  energy  better  employed 
in  other  ways;  it  is  but  a  small  step  from  reparation  iia>Tnents 
to  questions  of  tariffs.    Far  better  to  maintain  and  extend  our 

•See  Elix.  Rev.,  November  3rd,  19^2;  p,  634. 
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original  and  highly  successful  expansion,  resulting  in  the 
svstem  of  Territorial  Centres.  Has  not  the  real  growtli  and 
success  of  the  Inbtitutiou  been  due  to  this  wise  move  more 
than  any  other.'  Mark  how  the  lustitutions  of  Civil  and 
Mechanical  Engineers  are  being  obliged  to  follow  our  esi 
ample  in  this  matter. 

Other  institutious'  kinship  with  us  fills  me  with  much  mi.<- 
giving;  their  number  increases  alarmingly  and  one'.s  list  of 
subscriptions  l)ecomes  a  matter  of  importance.  Each  has  had 
its  own  olhLt-,  staff,  journal,  meetings,  and  subscriptiouK. 
Curious,  too,  how  a  given  subject  will  go  the  round  of  them 
with  repetition  of  discussion  orf  nuimcaiii  ami  monstrous  ac- 
cumulation of  redundant  printing.  Clearly  the  matter  cannot 
be  left  where  it  is;  co-operation  or  affiliation  must  be  com- 
passed in  some  manner. 

But  how  to  do  it?  The  Inst.C.E.  has  called  a  conference 
on  the  subject  and  is  apparently  in  labour.  Will  it  bring 
forth  anything?  It  not,  the  I.E.E.  should  and  must  take  it 
up,  as  being  concerned  in  the  matter  more  vitally  than  any 
other.  Did  man  ever  hear  the  like  of  it?  Over  half-a-million 
sterling  spent  by  engineers  on  three  piles  of  bricks  and  mortar 
within  one  square  mile,  where  some  plans  are  indeed  made, 
but  virtually  no  engineering  is  actually  done — and  not  so 
much  as  would  shelter  three  blind  mice  in  Manchester,  Liver- 
pool, Leeds,  Sheffield,  Birmingham,  Bristol, ^Glasgow,  or  any- 
where where  engineers  live  and  move  and  do  verily  make 
engines!  Three  palaces,  I  .say;  three  libraries  containing 
largely  the  same  books,  and  three  secretariats  with  all  their 
appurtenances  and  vested  interests.  Which  is  going  to  give 
way? 

If  in  London  we  had  been  content  to  limit  our  annual  ex- 
penditure by  a  judicious  arrangement  with  one  or  the  other 
of  the  great  Institutions,  increasing  thereby  _  the  present 
wretched  load  factor  of  their  buildings,  there  might  have  ex- 
isted by  now  an  Institution  library  and  reading  room  in  every 
important  centre  in  the  kingdom.  What  splendid  opportu- 
nities! Such  a  combination  of  interests  might  have  led — nay, 
may  still  lead — to  other  advantages,  of  which  not  tihe  least 
would  be  the  reduction  of  our  annual  charges.  To  maintain 
our  dignity  and  prestige  we  are  content  to  pay  not  less  than 
£18,000  every  year.  Our  idea  of  the  value  of  the  papers  we 
receive  as  shown  by  the  premiums  awarded  is  i'208,  and  our 
contributions  to  research  amount  to  i^'lfS.  Does  this  indeed 
represent  the  relative  importance  of  these  items?  And  aro 
not  our  colleagues  of  the  other  Institutions  in  a  worse  case? 
Ought  not  such  a  scheme  of  co-operation  as  I  have  suggested 
to  be  regarded  as  most  urgent — the  only  way,  in  fact,  to 
achieve  further  territorial  expansion  and  adequately  to  develop 
the  Students"  Sections? 

There  are  signs  of  grace  upon  which  we  are  entitled  to  look 
hopefully,  but  far  better  were  it  to  ignore  them  than  to  blind 
our  eyes  to  the  presence  of  the  microbes  of  the  disease  which 
I  have  diagnosed  as  existing  in  our  .system  and  for  whose  ex- 
termination I  submit  the  following  prescription  :  — 

(1)  Whole-hearted  devotion  on  the  part  of  the  rank  and  file 
to  tlie  objects  for  which  the  Institution  was  established;  more 
interest  in  the  discussions;  and  in  the  selection  and  election 
of  representatives  on  Committees  and  Council.  It  would  be 
well  if  all  would  read  the  objects  as  stated  in  the  Memoran- 
dum of  Association  at  least  once  a  session. 

(2)  The  elimination  from  our  activities  of  any  concern  with 
political  or  semi-political  movements,  industrial  relationships, 
or  trade-guild  propaganda. 

(3)  The  encouragement  and  expansion  of  Territorial  Ck>ntres 
and  a  much  more  generous  treatment  of  them  fin.Tncially.  In 
particular,  the  reduction  of  expen.ees  in  l^ondon  in  so  far  as 
that  is  practicable  and  the  establishment  of  Institution  accom- 
modation and  libraries  in  the  provinces. 

(4)  Encouragement  and  more  generous  treatment  of  the 
students'  sections. 

(5)  Co-operation  and.  if  possible,  fu.sion  with  other  engi- 
neering institutions,  ultimately  to  form  one  great  Englisli- 
speaking  Institution  of  Engineers. 


RUSSIA'5  FIRST  REGIONAL  POWER  STATION. 


Electro^Farmin^. — Mr.  R.  Borlase  Matthews,  M.I.E.K., 
in  continuation  of  his  campaign  to  popularise  electricity  iii 
farming,  gave  a  lecture  recentlv  to  the  Hertfordshire  In.stitute 
of  Agriculture,  at  Oaklands.  R*.  .Mbans.  Iti  comniencing,  Mr. 
Matthews  emphasised  the  simplicity  of  elcctriciil  methods — ^no 
special  training  was  necessary.  Hay-making  at  the  lecturer's 
farm  was  illustrated  by  lantern  slides.  The  capacity  for  work 
possessed  by  the  "  unit  "  was  explained  by  reference  to 
actual  cases.  The  lengthening  of  the  farm  day  by  means  of 
electric  lighting,  and  the  use  of  the  .same  agent  for  increasing 
egg  production,    were  dealt  with. 

The  Hertfordshire  Institute  has  under  consideration  the 
electrification  of  its  college  farm. 

Fish  Nettiof;  by  Electricity. — .\  temporary  scarcity  of  fish 
in  the  canning  industry  at  Stavanger,  Norway,  has  induced 
certain  individiialH  to  send  out  to  the  Hardanger  Fjord  tl.he 
steamer  Adonin,  which  has  been  equipped  with  electric  light- 
ing apparatus  for  the  purpose  of  attracting  fish  near  to  the 
••urface  at  night.  The  fjord  is  said  to  the  swarming  with 
brisling,  although  at  t<K)  great  a  depth  to  he  caught  at  night. 


Dr.  C.  p.  Steinmetz,  of  the  G.E.  Co.,  U.S.A.,  writing  in  the 
Electrical  World  recently,  says  that  the  first  regional  power 
station,  designed  and  built  in  accordance  with'  the  plan  for 
Russian  electrification  drawn  up  for  the  Eus.sian  (lovernment 
by  a  committee  of  engineers,  came  into  being  on  June  lltli 
last,  when  the  Kashira  central  station  began  operation,  trans- 
mitting electrical  energy  at  115,000  volts  over,  a  130-km 
(Sl-iiiile)  line  to  Mo.scow.  To  the  south  of  Moscow  lie  exten- 
sive lirown-coal  deposits  estimated  at  8,000,(KtO  tons.  This  is 
low-grade  coal,  containing  40  per  cent.  ash.  It  is  soft 
and  friable,  and  these  qualities,  with  its  low  calorific  value 
and  high  ash  content,  make  it  unsuitable  for  long-distance 
transportation;  hence  the  Kashira  station  was  built  to 
burn  this  low-grade  coal.  The  Kashira  power  house  is  con- 
nected with  the  railroad  station  by  a  branch  line  a  km. 
(3  miles)  long,  which  ends  in  front  of  the  power  house.  The 
cars,  laden  with  coal,  enter  directly  into  the  boiler-room  for 
discharge  into  the  bunkers.  In  the  future  electric  cranes  and 
conveyors  will  be  installed,  but  for  the  present  use  is  made 
of  pits.  All  the  auxiliary  railways  are  to  be  electrified  and 
the  cars  are  to  be  hauled  by  electric  locomotives  supplied  at 
],'200  V,  d.c,  with  a  truck  having  two  axles,  on  each  of  which 
a  1'20-h.p.  motor  will  be  mounted. 

As  the  station  is  on  a  high  elevatJion  with  respect  to  the 
midsummer  water  level,  it  was  necessary  to  build  a  pumpiML' 
system  on  the  bank  of  the  river.  Since  in  the  spring  tli« 
water  rises  very  high  at  this  part  of  the  river,  th«  pump- 
house  is  built  in  the  form  of  a  tower,  and  it  is  also  adapU'd 
for  an  ice-cutting  plant.  The  pump-house  contains  three 
•J)0-h.p.,  three-pha.se,  50-cycle,  3,000-V  motor-pumps,  each 
having  an  output  of  '2,500  cu.  m.  (88,290  cu.  ft.)  per  minute. 
In  view  of  the  present  lack  in  Russia  of  a  sufficient  quantity 
of  cast-iron  piping,  the  water  is  conveyed  in  wooden  piping 
held  together  by  iron  rings.  At  the  present  tmie  there  are  in 
operation  two  turbo-generator  sets  with  a  temporary  trans- 
former-house and  one  boiler-house.  An  extension  of  the 
building  to  contain  two  more  turbo-generator  sets  and  anothe;- 
boiler  plant,  and  a  house  for  transformers,  distributinj; 
boards,  and  high-pressure  apparatus,  are  under  construction. 
At  the  present  time  there  are  installed  three  Garbe  boiler;, 
with  a  heating  surface  of  450  sq.  m.  (4,815  sq.  ft.)  each,  two 
B.  &  W.  boilers  with  horizontal  tubes  and  a  heating  surface 
of  302  sq.  m.  (3,230  sq.  ft.)  and  two  Stirling  boilers  with  a 
heating  surface  of  515  sq.  m.  (5,510  sq.  ft.)  each,  making  a 
total  heating  surface  of  3,434  sq.  m.  (36,740  sq.  ft.).  'iht 
boilers  are  fitted  with  economisers. 

In  the  boiler-room  adjoining  the  turbine-room  are  the' feed- 
water  heaters  and  four  pumps,  two  electric  pumps,  and  two 
turbo  pumps,  with  an  output  of  135  cu.  m.  and  120  cu.  ni. 
(4,705  cu.  ft.  and  4,236  cu.  ft.)  respectively. 

In  the  turbine-room  are  installed  two  three-phase,  S.'XJO-V. 
50-cycle.  Brown-Boveri  turbo-generators,  rated  at  6,00<>  k\^ 
each  and  separately  excited.  Railroad  tracks  are  laid  directly 
into  the  turbine-room.  For  its  own  needs  the  jiower  statio  ' 
has  two  750-kV.\,  3,000/210-volt  transformers  and  one  reserve 
motor-generator  set  for  excitation  purposes. 

On  the  second  floor  is  the  main  distributing  board,  whioli 
controls  the  .station  generators  and  the  outgoing  lines.  Under 
the  sw^itchboard  are  3,000-volt  oil  switches  and  connectin.g 
switches.  Close  by  is  temporary  accommodation  for  single- 
phase,  4.000-kVA.  delta-.star-connected,  step-up  transformer.-, 
with  3.000/M5,0(XI  volts  between  phases. 

All  the  oil  switches  are  calculated  to  interrupt  40,000  kV.\ 
under  sh'ort-circuif,   the  whole   output  of  the  station. 

The  Koszuchow  sub-station  is  situated  to  the  south  of 
Mo.scow.  do.se  to  the  .station  of  the  Mo.scow-Okrouszny  rail- 
road. The  sub-station  transforms  the  voltage  received  from 
Kashira  to  the  city  voltage  ((5.600)  and  to  that  of  the 
high-voltage  ring  which  is  to  surround  the  town,  following 
the  lines  of  the  Okroiiszny  railroad. 

The  transmission  line  which  carries  the  output  of  the 
Kashira  station  to  Mo.scow  is  noteworthy  because  it  is  the 
fir.st  ll5.0fl(j-volt  transmission  line  built  in  Russia,  and 
becaiiM'  it  has  been  con.structed  entirely  by  Russian  engineers 
of  Russian  material,  with  the  exception  of  the  high-pressur.' 
insulators,  and  under  the  most  tryinu  conditions.  Another 
high-pressure  line  will  be  built  from  Kashira  and  two  high- 
pressure  lines  from  Shatouka  to  Mo.scow.  From  the  Koszu- 
<-how  sub-station  underground  cables  carry  the  energy  to  the^ 
Moscow  lines.  Copner-conductor  stranded  cable  is  used  wit''" 
a  cross-section  of  70  sq.  mm.  (0.11  sq.  in.)  and  a  diameter  of 
11  mm.  (0.4  in.).  Instead  of  iron  supports  wooden  poles 
11  m.  (30  ft.)  high,  w^ith  a  top  diameter  of  22  cm.  (8.8  m.) 
are  used.  Wooden  supports  were  used  only  because  thi- 
jire.sent  jiosition  of  Russian  industry  makes  it  very  difficult  to 
procure  steel  supports.  It  is  recognised  that  wooden  supports 
require  replacement  on  an  average  once  every  seven  years,  nnil 
that  this  will  interfere  with  the  operation  of  the  line,  lor 
this  reason  steel  towers  will  he  used  later  on. 
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BUSINESS    NOTES. 


The  "  Electrical  Review  "  Issue  lor  December  29th.— We 

desire  to  direct  the  attention  of  our  advertisers  and  readers 
to  the  announcement  apj)earing  in  our  advertisement  pages 
to-day  respecting  the  dates  lor  sending  in  copy  lor  our  issue 
of  DeccmLier  2yth.  .All  editorial  matter  must  reach  us  much 
earlier  than  usual,  as  the  greater  part  of  the  Kkview  will 
have  to  he  "  made  up  "  hefore  the  Christmas  Holidays  begin. 

Bankruptcy  Proceedings. — Capt.  Daniel  Desmond  Sheehan 
(formerly  for  eight  years  Nationalist  member  of  Parliament 
lor  Mid-Cork). — A  Belfast  newspaper  report  states  that  the 
creditors  in  this  case  met  on  December  (ith  at  the  Lxjndon 
Banliruptcy  Court.  The  liabilities  are  estimated  roughly  at 
£600,  while  a  creditor  has  given  notice  of  his  intention  to 
lodge  an  additional  claim  for  £2,500.  Debtor  denies  he  is 
insolvent,  and  values  his  assets  at  not  less  than  £13,000. 
They  comprise  interest  valued  at  i£'2o,000  in  08,000  acres  ot 
mineral  rights  in  Western  Ireland,  to  be  developed  directly 
the  country  becomes  more  settled,  and  interest  valued  at 
£10,000  in  prohts  of  a  syndicate  formed  to  utilise  the  water 
power  from  the  River  Bann  for  electricity,  for  which  an  un- 
opposed Bill  is  now  before  the  Ulster  Parliament.  A  trustee 
was  appointed. 

H.  N.  Miles  (Sheffield  &  Midland  Schools  of  Wireless 
Telegraphy),  wireless  instructor,  Central  Chambers,  High 
Street,  Sheffield,— Receiving  order  made  December  5th  on 
debtor's  own  petition. 

E.  MiTTON,  electrical  and  automobile  engineer.  Queen's 
Hall  Buildings,  Church,  Lancaster. — First  meeting  December 
18th,  at  the  Official  Receiver's  offices,  Preston.  PubUc  ex- 
amination :   County  Court  House,  Blackburn. 

B.  A.  Depledoe  (Scunthorpe  Electrical  Co.),  electrical  engi- 
neer, 53,  Frodingham  Road,  Scunthorpe. — Last  day  for  proofs 
for  dividend.  December  2'2nd.  Ti'ustee,  Mr.  S.  M.  Forrester, 
1,  Town  Hall  Street,  Grimsby. 

W.  H.  Borrows,  engineer  and  electrician,  Werrington, 
Northampton. — Last  day  for  proofs  for  dividend.  Mr.  J.  U. 
Morris,  Official  Receiver,  5,  Petty  Cury,  Cambridge. 

D.  H.  Griffin  (Midland  Electric  Co.),  electrical  engineer, 
16,  Hornby  Road.  Blackpool,  and  5,  The  Mart,  St.  David's 
Road  South,  St.  Annes-on-Sea.—  Receiving  order  made  Decem- 
ber 8th,  on  debtor's  own  petition. 

^A.  Smith  (Sniith  &  Gill),  electrician.  57.  Albion  Street, 
Nelson. — Receiving  order  made  December  7th  on  creditor's 
petition. 

H.  S.  Rogers,  electrical  engineer's  sales  manager,  21,  Derby 
Street,  Walsall. — Last  day  for  proofs  for  dividend,  December 
27th.  Mr.  S.  W.  Page,  trustee,  30,  Lichfield  Street,  Wolver- 
hampton. 

Company  Liquidations.— Bell  Battery  Co.,  Ltd.,  Labur- 
num Grove,  Ilford. — Correction. — In  the  list  of  creditors  in 
this  case  (see  Elec.  Rev.,  December  1st,  p.  825),  the  Electri- 
cal Engineering  &  Equipment  Co.,  Ltd.,  appear  as  creditors 
for  £678.  We  are  informed  by  the  company  that  this  is  in- 
correct, as  the  goods  represented  by  that  sum  had  not  been 
delivered,  and  they  are  not  pressing  any  claim.  A  letter 
from  the  liquidator  (Mr.  F.  Wilcock)  says  that  although  the 
company  appeared  in  the  books  as  creditors  for  £678,  the 
goods  were  never  delivered  to  the  Bell  Battery  Co.,  but  were 
otherwise  disposed  of,  and  the  Electrical  Engineering  and 
Equipment  Co.,  Ltd.,  have  now  waived  their  claim. 

Aqua  Electric  Co.,  Ltd.— .\  meeting  of  members  is  called 
for  January  11th  at  5,  Victoria  Street,  S.W.,  to  hear  an 
account  of  the  winding-up  from  the  liquidator,  Mr.  C.  11. 
McKnight. 

Wireless  Appliances,  Ltd.  —  Winding  up  voluntarily. 
Liquidator  :  Mr.  Id.  E.  Harwood,  73/75,  .'Mbion  Street.  Leeds. 
Meeting  of  creditors,  December  21st,  at  the  Midland  Grand 
Hotel,  St.  Pancras.  Particulars  of  claims  must  be  sent  to  the 
liquidator  by  January  10th. 

Submarine  Motor  Ship  Cleaner  Syndicate,  L/td.— Last  day 
for  prcKjfs  for  dividend,  December  28th.  Mr.  H.  E.  Burge.s.s, 
Official  Receiver  and  liquidator,  Carey  Street,  W.C. 

Dissolution  of  Partnership.— D.  M.  Cakmichael  A  Robekt- 
SON,  whiilesalc  electrical  .Mijipliers.  32.  Abbot.sford  Place,  Gla.s- 
gow.— Mr.  D.  M.  Cannichael  and  Mr.  T.  C.  Robertson  have 
dissolved  jiartncr.ship. 

Receiver  Appointed.— Wilson  Haiitnki.l  A-  Co.,  Ltd..  Leeds. 
—Mr.  Peter  McCandli.sh  Wilson,  of  Lee  ^-  Whitfield, 
chartered  accountants,  17,  Vyifi  Parade,  Leeds,  has  been 
appointed  receiver  for  the  second  debenture  holders. 

Trade  Announcements.— Messrs.  G.  H.  Stevens  &  Co., 
electrical  engineers  and  contractors,  who  have  moved  to  108, 
Fenchurch  Street,  London,  E.C.,  desire  to  receive  catalogues. 

Messrs.  Menzies-Smart.  Ltd.,  have  changed  the  address  of 
their  London  ofiice  t<i  U  and  13,  Southampton  Row,  London, 
W.C. 2.    Telephone  No.:   "  Museum  -WIS. " 

Mr.  E_.  Bryian-Haselden  has  taken  over  the  busines.s  of 
P.  J.  Weekes,  LomJ^ard  Worts,  Lombard  Street,  London, 
S.E.I,  for  the  manufacture  of  switch  panels,   Sec. 

Standard  Insulator  Co.,  Ltd.,  has  removed  to  more  com- 
modious and  central  premises  at  41,  Rathbone  Place,  Oxford 
Street,  W.l. 


Mr.  Colik  C.  Stewart,  formerly  with  the  late  Mr.  Hugh 
Clark,  has  commenced  business  as  an  electrical  engineer  at 
AUoway  Chambers,  239,   High   Street,   Ayr. 

Mr.  William  K.  Alston  bus  succeeded  to  the  busmei-a  of 
the  late  Mr.  Hugh  Clark,  electrical  engineer,  iO,  Alloway 
Street,  Ayr. 

The  Lewis  Spri.ng  Co.,  Ltd.,  Bedditcb,  has  appointed 
Messrs.  Lionel  Kobinsou  &  Co.,  of  3,  Staple  Inn,  Holborn, 
W.C.I,  sole  agents  for  the  electrical  trade  lor  its  products. 

Catalogues  and  Lists.— Messrs.  Crow,  Toogood  ic,  Co.,  5«J, 

High  Street,  Charing  Cross  Road,  W'.C.2. — A  priced  catalogue 
of  electrical  fittings  and  appliances;  a  pamphlet  illustrating 
the  "  Crogood  "  lantern  lor  external  lighting,  and  the 
"Rhodes"  time  switch;  and  a  net  trade  price  list  of  elec- 
trical appliances  and  material. 

Mada  Engineerinu  Co.j  Ltd.,  12,  Bevington  Hill,  Liverpool. 
— .\n  illustrated  booklet  (List  G),  fully  describing  the 
"  Remca  "  electric  riveter.  Also  an  illustrated  postcard  giv- 
ing the  price  of  this  machine. 

The  British  Thomson-PIouston'  Co.,  Ltd.,  Rugby. — Price 
list  No.  2'251-A,  illustrating  and  describing  d.c.  motors;  and 
Descriptive  List  No.  4305-C  dealing  with  porcelain  handle 
fusible  cut-outs. 

Mr.  Ralph  W.  Cowin,  40,  Churchill  Road,  Oldham.— .\n 
illustrated  pamphlet  dealing  with  special  casing  for  exposed 
conduit. 

I'^E  Lodge  Fittings  Co.,  Ltd.,  57,  .\lbert  Road,  .\ston,  Bir- 
mingham.— A  priced  leaflet  and  sheet  of  illustrations  of  light- 
ing pendants.  ALso  a  leaflet  giving  prices  and  specifications 
of  battery  switchboards. 

Messrs.  Nathan  &  Allen,  Ltd.,  25,  Victoria  Street,  S.W.I. 
— An  illustrated  catalogue  of  electric  time  switches  and  ancil- 
lary apparatus.    Fully  priced. 

Mr.  E.  Bryian-Haselden,  Lombard  Woris,  Lombard  Street, 
Southwark  Bridge  Road,  S.E. — A  pamphlet  advertising  light- 
ing service,  with  a  calendar  for  1923. 

The  Gear  Grinding  Co.,  Ltd.,  Handsworth,  Birmingham. 
— An  illustrated  pamphlet  advertising  a  patent  gear  harden- 
ing and  grinding   process. 

Constructors  (I'rading  Co.),  Ltd.,  4,  Brook  Street,  St. 
Paul's  Square,  Birmingham. — An  illustrated  and  priced  pam- 
phlet dealing  with  "  Welconstruct  "  slotted  steel — fiat,  angle, 
and  channel. 

The  Svnchronome  Co.,  Ltd.,  3*2  and  34,  Clerkenwell  Road, 
E.C.I.— .^  booklet  containing  lists  of  some  important  installa- 
tions of  "  Svnchronome  "   electric   clocks. 

'The  Russell  Electrical  Appliances  Co.,  Ltd.,  00,  Queen 
Victoria  Street,  E.C.4. — .\u  illustrated  and  priced  pamphlet 
describing  the  "  Reako  "  heater-toaster  and  a  domestic  iron. 

The  Jackson  Electric  Stove  Co.,  Ltd.,  143,  Sloane  Street, 
S. W.l.— An  illustrated  and  priced  pamphlet  illustrating  the 
"  Cheery  "   electric   fire,   a  new   model. 

Messrs.  Ferguson,  Pailin,  Ltd.,  Edward  Street,  Higher 
Openshaw-,  Manchester. — Catalogue  Section  No.  190/.-V1,  giving 
a  detailed  illustrated  description  of  the  firm's  truck-type  iron- 
clad switchgear. 

The  Benjamin  Electric,  Dtd.,  Brantwood  Works,  Tariff 
Road,  Tottenham,  N.17.— A  series  of  illustrated  pamphlets  in 
a  folder  advertising   "Benjamin"  industrial   illumination. 

Christmas  and  New  "Vear  Holidays. — The  offices  of  the 
Lancashire  Dynamo  it  Motor  Co.,  Ltd.,  will  be  closed  from 
noon.  December  23rd,  to  9  a.m.,  Wednesday,  December  27tli, 
and  from  5  p.m.,  December  29th,  to  9  a.m.,  January  2nd. 
The  works  will  be  closed  from  noon,  December  2iird,  to  9  a.m. 
January  2nd.  The  works  of  Messrs.  Bruce  Pepbles  A  Co., 
Ltd.,  will  be  clo.sed  from  December  29th  to  January  8th. 

Book  Notices. — The  Christmas  number  of  Work  (Caesell 
and  Co.,  Ltd. ;  3d.  net)  is  of  larger  size  than  usual,  and  con- 
tains many  articles  and  notes  upon  scientific  entertainments 
for  the  season.  .\  special  article  deals  with  the  reception  of 
radio  broadcasting,  and  there  are  numerous  electrical  notes 
by  Mr.  A.  II.  Avery. 

"  The  Journal  of  the  Junior  Institution  of  Engineers." 
December.  London  :  Percival  Marshall  &  Co.  Price  2s. — .\ 
IKiper  on  "  .Artificial  Ice-making,"  by  Fldgar  C.  West  is  repro- 
duced in  this  issue,  and  a  report  of  the  annual  general  meeting 
also  appears. 

"  Science  Abstracts  A.  and  I?"  N'ol.  XXV.  Part  10.  No. 
298.  October  31st.  1922.  London:  K.  ,t  F.  N.  Spun,  Ltd. 
Pri.-e  2s.  Gd.  each. 

Irish  Property  Claims. — The  Dublin  United  (Electric) 
Tramways  Co.  has  lodged  a  claim  for  £1.608  with  the  Irish 
Free  State  (lovernment  in  resix^ot  of  damage  to  property 
during  recent  political  disturbances.  Marconi's  Wireless  Tele- 
graph Co..  Ltd..  is  claiming  £7,199  from  the  Government  in 
respect  of  damage  by  the  "  Irregulars  "  at  the  Clifden  (Co. 
Gaiway)  wireless  station. 

A  Pen.knife  Sharpener.— The  Pelican  Electric,  Ltd.,  has 
sent  us  cne  of  its  sharpener  .sli^w  for  (K'li-knives.  It  is  in  a 
red  -American  cloth  case,  and  of  very  st-rvicoable  size. 
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New  Belgian  Wireless  Company. — A  new  coiiipaii)  has 
been  formed  in  Brussels,  with  a  capital  ol  4,00o,UO0  it. 
and  the  title  La  Societ-j  Beige  Kadio-iLlectrique.  Ihe  Com- 
pagnie  Geuerale  de  Tclt-graphie  Saus  Fil,  Marconi's  Wireless 
ieiegraph  Co.,  Ltd.,  and  several  other  concerns  are  interested 
in  the  new  undertaking. 

Social. — The  London  Station  Engineers  (Branch  No.  1), 
Electrical  IVades  Union,  held  their  sixth  annual  concert  on 
Oecemher  8th.  An  excellent  musical  programme  •5\as 
arranged,  and  the  audience  numbered  about  300.  During 
the  interval  a  successful  collection  was  taken  in  aid  of  the 
branch  benevolent  fund. 

Visit  of  Swedish  Engineering  Students. — .\  report  has 
recently  been  published  oi  the  visit  of  Swedish  engineering 
students  to  England  during  the  past  summer.  this  was 
arranged  on  the  initiative  of  the  IJeiuirlment  of  Uver.seas  Trade 
and  the  British  Commercial  Secretary  at  Stockholm,  and  the 
Swedish  Coumiercial  Board  ottered  each  of  the  visiting  stu- 
dents 6U0  kr.  to  defray  their  exi)enses.  ihe  party  was 
divided  into  sections,  each  of  which  paid  attention  to  its 
particular  branch  of  engineering,  ir'ower  stations,  manufac- 
turmg  works,  gasworks,  shipyards,  and  other  works  were 
inspected,  both  the  technical  and  economical  sides  being 
studied.  '  The  programme  included  visits  to  the  London 
Underground  Kailways,  the  MetropoUtan-Vickers  Electrical 
Co.,  Ltd.,  Messrs.  Ferranti,  Ltd.,  Messrs.  Waygtwd-Otis,  Ltd., 
Messrs.  W.  &  T.  Glover,  i/td.,  Messrs.  C.  A.  Tarsons  &  Co., 
and  Messrs.  Hadfield's,  Ltd. 

.4pplications     for    British     Trade  Marks. — .\ppended   is  a 

summary  of  the  recent  applications  for  Briti.sh  trade  marks 
in  re«ix>ct  uf  goods  and  productions  connected  with  the  elec- 
trical trades  and  industries.  Firms  desiring  to  enter  an  objec- 
tion to  any  of  the  applications  have  one  month  in  which  to 
do  so  from  the  dates  mentioned   below  :  — 

Batometa.  No.  427, 9.51 .  Class  8.  Electric  meters,  appa- 
ratus for  testing  or  indicating  the  condition  of  electric 
batteries,  &c.  Percy  J.  Gumbley,  39,  Morley  Eoad,  Ward 
End,  Birmingham.     November  -J'ind,  1922. 

Metrovick.  Nos.  42y..5(Ki.  428,501,  and  428,502.  All  goods 
in  Classes  5,  14  and  1.5  resiiectiively.  Metropolitan-Vickers 
Electrical  Co.,  Ltd.,  4,  Central  Buildings,  Westminster,  S.W. 
December  6th,  1922. 

Lokap.  No.  426,719.  Class  6.  Machines  for  winding  coils 
for  use  in  wireless  telegraphy  and  for  other  electrical  pur- 
poses. John  F.  Sutton,  18,  Melford  Eoad,  East  Dulwich, 
S.E.    December  6th,  1922.  - 

Marconi.  No.  425,707.  Class  8.  Wireless  telegraph  appa- 
ratus. Marconi's  Wireless  Telegraph  Co.,  Ltd.,  Marconi 
House,  Strand,    London,   W.C.     December  6th,   1922. 

Meccolite.  No.  428,655.  Class  8.  Crystals  for  wireless 
communicating  apparatus.  Frank  Hornby,  236,  Binns  Eoad, 
Old  Swap,  Liverpool.     December  6th,  1922. 

R.S.  (lettering  and  design).)  No.  430,089.  All  goods  in 
Class  8.  Radio  Service  Co.,  Ltd..  Evelyn  House,  62,  Oxford 
Street,    London,  W.     December   6th,   1922. 

A.D.  Lc  Carbone  (lettering  and  design).  No.  427,336. 
Class  11.  Electric  batteries.  La  Societe  l-e  Carbone,  12-13, 
Rue  de  Levallois,  liCvallois-Perret  (Seine),  France.  (D. 
Young,  11-12,  Southampton  Buildings,  London,  W.C). 
December  6th,  1922. 

r^elios.  No.  425,210.  Class  13.  Electric  lamps  (ordinary). 
I>elio6  Lamp  Co.,  Ltd.,  32-34,  Holborn  Viaduct,  Ixjndon,  E.C. 
December  6th,  1922. 

Rosolco.  No.  428,418.  Class  13.  Electric  lamps  (ordinary) 
and  electric  lighting  fittings  and  accessories.  Good  Bros., 
Ltd..  ,35,  South  .John  Street,  Liverpool.    December  6th,  ]922. 

Our  Foreign  Trade. — Novkmhkr  Figi'rf.s. — The  following 
were  the  values  of  imports  and  exports  of  electrical  goods 
and   ma<hinery  during   November,   l922  :  — 

Inc.  1922. 

1922.  ..r  II  months 

Nov.  dec.         inc.  or  dec. 

Imports—  £  il  £ 

Electrical   goods    and    ap- 
paratus 177,643     +      44,807     -      458,407 
Machiii.fA  6.51,171     H-       3,027     -  2,889,197 

EipOTtn.— 
Electrical    gooil.-,    .luu    :i|j- 

paratus      647,ft53     -    143,2-12     -  5,582.446 

Machinery  4,818,822     -1.205,171     -22,183,852 

Re-erportii. — 
Electrical   goods    and    ap- 

paratu.'^      6.172     -        5,143     -        61,444 

Machinery  97,8.57     -t-  627     -      1.50,919 

Trade  Union  Membership.— The  Chief  Retjistrar  of 
Friendly  Societies,  repfuting  u;ion  the  membership  of  trade 
unions  during  1990.  sitat^•^  that  there  was  an  accession  of 
4flO,000  rx'rKons,  making  the  total  membership  over  7  000,000. 
T'nder  "General  and  MiscellancoiiB  "  1, 044,6-59  members  are 
placed.  In  the  metals  industry  there  were  1,134,389;  trans- 
port workers  numbered  l,09Lft89:  and  mine  workers  1,007,617. 
A  feature  of  the  year  was  the  nujiilier  (more  than  20)  of  non- 
manual  workers'  unions  registered.  Several  amalgamations 
'ooV  n'nre_  and  19  unions  di.sappeared  from  the  register  owing 
to  these. 


'•  Model  Engineer  "  Exhibition. —  Ihe  sixth  "  Model 
Engineer  "  Exhioition  is  to  be  held  at  the  Koyal  Horticultural 
flail,  S.W.,  tidui  January  5th  to  i2th.  .\u  interesting  and 
instructive   display  is  being  arranged. 

Russian  Electrical  Industry. — .According  tu  a  Russian 
journal,  the  output  of  the  electrical  industry  m  Russia  in 
19X6  was  valued  at  over  83,000,000  pre-war  roubles.  Later  the 
industry  sullered  a  severe  decline.  In  1920  the  output  was 
valued  at  only  about  5,O0U,0Ot)  pre-war  roubles,  or  about  6  per 
cent,  of  thai  of  1916.  A  change  came  in  1921,  when  the 
output  of  electrical  goods  was  over  8,000,(.KX)  roubles  in  value, 
or  about  20  iwr  cent,  of  that  of  1914  and  10  jier  cent,  of 
that  of  1916.  With  regard  to  the  year  J922,  a  special  com- 
mittee has  been  examining  the  situation  of  the  four  electrical 
trusts — The  Central  District  Trust;  the  Petrograd  District 
Trust;  the  Accumulator  l^ust;  and  the  Weak-Current 
iTust.  The  ix)sition  of  these  trusts,  deprived  of  working  ex- 
penses, and  short  of  labour,  was  similar  to  that  of  the  metal- 
lurgical industries.  Between  January  1st  and  May  1st  this 
.\ear  the  Central  District  'Irust  produced  goods  to  the  value 
of  3,662,000  pre-war  roubles,  but  could  only  realise  a  very 
small  proportion,  namely,  about  7lJ0,0OO  pre-war  roubles  value. 
its  "  funds  "  largely  consist  of  unsold  goods  made  for  Govern- 
ment departments  unable  to  pay  for  them,  and  of  raw  and 
semi-raw-  materials  (over  7,(.K)0,0(_lO  roubles  value),  which  can- 
not be  used  for  some  time.  The.  finished  goods  are  valued  at 
about  10  per  cent,  of  the  working  capital.  The  position  of  the 
Petrograd  Electrical  Engineering  IVust  is  no  better.  Its 
output  from  January  1st  to  May  1st  wa^  valued  at  1,100,000  ' 
roubles,  of  which  it  realised  230,0(X)  roubles,  or  about  20  per 
cent,  of  its  products.  The  old  pre-Revolutiou  firms  had  a 
great  system  of  branch  establishments  in  the  country ;  but 
these  have  ceased  to  operate.  The  first  step  of  the  new  trusts 
was  to  open  such  branches  for  the  supply  of  electro-technical 
.  materials.  The  Central  District  Electrical  Trust  has  now- 
established  ten  or  twelve  such  branches.  Before  the  war 
Russia's  own  electro-technical  workshops  covered  60  per  cent, 
of  Russia's  requirements,  and  the  present  production  is  esti- 
mated to  amount  to  about  25  per  cent,  of  the  pre-war  output, 
or  about  equal  to  one-fifteenth  of  the  pre-war  demand.  The 
demand  from  the  agriculturists,  it  is  stated,  is  now  very 
strong,  and  it  is  felt  that  in  the  near  future  Russia's  electro- 
technical  industry  will  revive  on  a  solid  basis.  It  is  held 
that  many  Government  orders  are  going  abroad  that  could 
quite  well  be  executed  in  Russia  The  inquii-y  committee 
points  out,  for  example,  that  the  Weak-Current  Trust  should 
get  more  home  support.  A  large  quantity  of  Morse  apparatus 
has  been  bought  abroad,  whilst  Russian  factories  are  idle. 
The  writer  continues  that  it  is  only  a  good  market  that  is 
wanted  to  put  the  industry  on  its  feet — our  readers  may  give 
a  very  wide  meaning  to  the  terra  "  good  market  "  !  Before 
the  war  tlie  inland  accumulator  works  covered  Rus.sia's  re- 
quirements to  the  extent  of  98  i)er  cent.  Their  production 
amounted  to  2,iXKJ,000  roubles  value.  But  between  January 
and  May  this  year  this  Trust  produced  only  to  the  value  of 
120,00t)  roul)les,  of  which  only  3o,(J00  roubles  value  was 
realised  !  This  trust  works  only  for  Government  departments. 
The  Weak-Current  Trust  is  similarly  situated. 

Longevity  of  Exide  Batteries. — Some  few  months  ago  a 
Melbourne, ".Australia,  client  of  the  Chloride  Electrical  Storage 
Co.,  Ltd.,  visited  the  finn's  Service  Station  with  his  Hudson 
car,  which  he  had  just  sold.  He  was  anxious  that  everything 
on  the  car  should  lie  right  before  handing  it  over,  and  in- 
structed the  depot  .'^tjitf  to  oi->en  up  and  inspect  his  "  Exide  " 
battery,  type  12-SD-3.  On  examining  it,  it  was  found  that 
the  battery  needed  no  repairs,  and  was  good  for  further  service. 
At  that  diite  it  had  been  in  use  for  9i  .years,  and  at  one  time 
stood  in  a  garage  for  nine  months — and  then  started  the  car. 
The  battery  is  still  in  service. 

New  Italian  Companies. — There  li.-is  been  formed  at 
Savona  the  Societa  Anonima  di  Elettriiita  di  Savoua,  with 
a  capital  of  6,(KI().O0O  lire,  which  may  be  raised  to  8,(KI0.(i00  at 
the  request  of  the  Commune  of  Savona.  Tlie  objects  of  the 
company  are  the  con.struction  and  working  of  electrical  under- 
takings. 

With  a  capital  of  900,000  lire  the  Societa  Elettrica  del  San- 
terno  has  been  embodied  at  Venice.  Its  aims  are  the  pur- 
chase, erection,  and  working  of  industrial  and  ck'ctrii-  plants, 
more  especially  in  the  Imola  district. 

Commission  on  Awards  to  Inventors. — Lieut. -Colonel 
J(]sopli  1.  .Mc.Mullen,  head  of  the  Coininission  appointed  by 
the  (iovcrnmcnt  ot  the  United  States  to  settle  the  claims  of 
British  inventors  who.se  work  was  made  iis<»  of  by  the  TTniteil 
States  .Army  during  the  war,  is  in  London  making  arrange- 
ments for  the  first  .sitting  of  the  Court  of  Investigation. 
Members  of  the  Commission  landed  at  Plymouth  on  Decem- 
ber 6th.  The  whole  of  the  work  is  to  be  done  in  conjunction 
with  the  British  Coinmi.ssion  on  .Awards  to  Inventors,  and  in 
every  case  the  decision  arrived  at  will  be  afti-r  full  discussion 
with  the  British  representatives. — Daily  Mail. 

A  Reply  from  the  East. — Mr.  F.  H.  Howell,  the  London 
Sales  ^Ianager  for  "  Hotpoint  "  and  "  Falco  "  heating  and 
cooking  appliances,  informs  lis  that  our  recent  note  on  the 
special  terms  offered  to  electrical  salesmen  to  assist  them  in 
the  acquisition  of  appliances  for  their  porfional  use  has  not 
only  brought  many  replies  from  this  country,  but  even  from 
so  far  away  as  the  Sudan. 
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New  French  Companies. — There  has  been  launched  at 
Paris  (41,  Boultnnnl  ll;uisKmiinn)  the  Coinpagnie  FrancaJHu 
(I 'Installations  et  Expliutations  Electriquos  (CI.  Gilbert  et  Cie.), 
with  a  capital  of  1,(XX),IKI0  fr.,  with  ohjoets  as  indicated  by  its 
title. 

The  Rjidiu  Industrie  is  a  njnipany  founded  to  cater  as  makers 
and  sellers  for  the  newi^st  departures  in  wireless  telegraphy 
and  Udephony.  Its  capital  is  •m.im  fr.  Ofliccs  :  3.5,  Rue  des 
Usines,    Paris. 

With  the  object  of  thi-  siile  in  Franco  and  her  colonies  of 
the  magnetos  made  by  the  Italian  firm  of  Marelli,  the  Societ<! 
Francaise  des  Maf,'nrtiis  Marelli  has  been  e.?tablished  with 
a  capital  of  2.50,000  fr.  Offices:  77,  Boulevard  Gouvion  Saint- 
Cyr,  Paris. 

Lea  Coal  Meters  at  Kilmarnock. — U'e  are  informed  by 
the  r^ea  Recorder  Co..  Ltd..  that  it  supplied  the  coal  meters 
fitted  to  th<^  ti-iple-grat<'  B.  &  \V.  boilers  illustrated  in  fig.  2 
on  p.  881  of  our  December  1st  i.ssue.  In  view  of  the  fact  that 
these  meters  are,  at  the  present  time,  somewhat  novel  appli- 
ances, it  is  plea.sing  to  know  that  Mr.  W.  C.  Bexon,  engineer 
and  manager  of  the  Kihnarnock  electricity  undertaking,  is 
very  satisfied  with  them. 

South  African  Tariff.— The  .South  .African  Customs 
authorities  have  lately  given  a  decision  to  the  effect  that 
"  wireless  telegraph  apparatus  and  wireless  broadcasting 
sets  "  are  to  be  classified  under  No.  193  of  the  Tariff,  the 
general  duty  being  at  the  rat«  of  20  per  cent.,  from  which 
British  goods  are  allowed  a  reliate  of  3  per  cent. 

Vacuum  Cleaner  Prices. — The  Electric  Appliances  Co., 
T,td..  have  iss\ird  notice  to  the  ti'adc  reducing  the  prices  of 
their  Eureka  vacuum  cleaners. 

Installation  Work  in  Paris. — The  last  issue  of  the  vveeklv 
report  of  the  French  Minister  of  Labour  on  the  labour 
market  states  that  in  the  Department  of  the  Seine  the  activity 
of  the  electrical  installation  firms  is  being  maintained,  and 
the  available  labour  is  insufficient  to  meet  the  demand. 

Indian  Trade. — His  Majesty's  Senior  Trade  Commissioner 
in  India  (Mr.  T.  M.  Ainscough.  0. B.E.I  has  forwarded  to 
the  Department  of  Over.seas  Ti'ade  a  brief  review  of  the  Sep- 
tember i.ssue  of  the  monthly  trade  returns  issued  by  the 
Government  of  India,  with  regard  to  the  import  trade  of  the 
fir.st  half  of  the  statistical  year — .\pril  1st  to  September  30th, 
1922.  It  is  stated  that  the  total  imports  for  the  six  mouths 
declined  from  124  crores  of  rupees  in  1921  to  110  crores  in  the 
corre.sponding  period  of  1922.  It  is.  however,  most  satisfactory 
to  note  that,  although  shipments  from  the  United  Kingdom 
declined  slightly  from  HO  to  Cfij  crores,  the  British  share  of 
the  total  rose  from  5.">  per  cent,  to  fiO  per  cent.,  as  contrasted 
with  a  reduction  of  the  share  of  the  United  States  from  10.3 
per  cent,  to  6.6  per  cent.,  and  that  of  Japan  from  6.6  per  cent, 
to  5.9  per  cent.,  but  the  German  proportion  rose  from  5.3  ))er 
cent,  to  2.7  per  cent.,  .a.nd  the  share  of  Belgium  remains 
stationary  at  0.9  per  cent.  It  should  always  be  remembered, 
however,  that  imports  from  British  ports  do  not  entirely 
represent  British  goods,  as  there  is  a  certain  amount  of  Con- 
tinental cargo  shipped  from  British  ports  by  British  export 
merchanta. 

Owing  to  the  trade  depression  and  the  parlous  state  of  many 
Indian  indu.stries.  the  phenomenal  imports  of  machinery  and 
millwork  which  were  recorded  last  year  have  not  been  main- 
tained during  the  first  six  months  of  the  present  year.  The 
total  imix)rts  fell  from  17.8  crores  to  11.43  crores.  The  British 
share  was  reduced  from  14.18  to  9.62  crores.  This  reduction 
is,  however,  less  severe  than  in  the  case  of  the  United  States, 
whose  .shipments  fell  from  three  crores  to  one  crore.  Tlic 
only  noteworthy  increases  are  those  of  Germany  from  29  to 
39  lacs,  and  of  Switzerland  from  three  to  nine  lacs.  The  total 
imports  of  electrical  machinery  were  154  lacs  (186),  and  of 
boilers  60  lacs  (141). 

The  very  heavy  imports  of  electrical  instniments  and 
apparatus  have  not  been  maintained,  and  the  total  trade  is 
reduced  from  260  to  118  lakhs.  The  British  share  fell  by 
more  than  half,  from  175  to  82  lakhs,  while  that  of  the  U.S.A. 
shrank  from  62  to  11  lakhs.  The  only  noteworthy  increase 
is  that  under  the  heading  of  "  Other  countries,"  from  6J  to 
12  lacs,  and  this  pmbably  represents  mainly  German  elec- 
trical accessories. 

German  Heating  and  Ventilatiiij5  Congre-SS.^.A  heating 
and  ventilating  congi'ess  is  to  be  held  in  connei'tion  with  the 
25th  yearly  meeting,  in  Berlin  in  19'2.'5,  of  the  Union  of 
Central- Heating  Industries. 


LIGHTING    AND    POWER    NOTES. 


Alford  (Lines.).— Electricity  Sohbjie.— The  Urban  Coun- 
cil has  reierred  to  the  Lighting  Committee  a  proposal  by  j\Ir. 
J.  W.  H.  Ooopor,  of  Grimsby,  to  institute  an  electric  lighting 
scheme  for  the  town. 

Argentina.  — Hydro-EIjEctric  Scheme.  —  The  .Argentine 
Ministry  of  Public  Works  has  made  a  proposal  to  the  IjCgis- 
lature  of  the  Province  of  Mendoza  for  the  installation  of  a 
hydro-electric  plant   and   in-igation  dam   at  t\\»   Nihuil    Falls, 


on  the  River  Atuel.  There  is  a  fill!  of  100  metres  in  a  distance 
of  .5IJ0  metres,  while  the  gorge  is  not  more  than  6>;veD  metrei 
wide  at  it«  narrowest  p<jint.  The  mean  annual  flow  is  40  cubic 
metres  per  stxonil,  with  up  to  .500  cubic  nutres  during  tbi- 
rainy  season.  The  proposed  development  of  .'lectrical  energy 
amounts  to  40,0<I0  h.p.—Ileuter'ii  Trade  Serrire. 

Asblord  (Kent).— ELFxrruiciTV  Supply.— .\t  j,  recent  meet- 
ing of  the  Urban  Council,  the  engineers  apjjointed  to  repi;rt 
ou  the  iMj.s,sibility  of  an  electricity  supply  wrote  stating  that 
the  Electricity  Conuuissioners  were  not  prepared  to  sanction 
an  independent  generating  station  for  .Vshford  unless  a  supply 
of  energy  in  bulk  could  not  be  obtained.  The  matter  was 
referred  to  the  Lighting  Committee. 

Australia. — Wkstbkn  Victouia.— Plans  for  the  supply  of 
electric  power  from  Yallourn  t<j  the  larger  centres  of  [topula- 
tion  in  Gippsland  have  been  submitted  to  the  State  Ministry 
by  the  Electricity  Ojmniission.  The  annual  estimated  cost  of 
operating  the  scheme  is  £'18,012.  If  authorised  this  year  the 
project  can  be  brought  into  operation  in  two  years.  The 
starting  ixjint  of  the  proposed  extensions  will  be  the  State 
Government's  i>ower  station  at  Yallourn  (Morwell).  The 
works  include  a  tran6mis.sion  line  %  miles  long,  cia  Traralgon, 
Sale,  Maffra,  and  Stratford,  ti>  Baim.sdale,  the  estimated  coPt. 
including  sub-stations,  to  be  £'77,7'2I>:  a  transmis.'-ion  line 
49  miles  long  via  Mirlxx)  and  I^ongatha.  to  Korruraburra,  the 
estimated  cost  to  be  £32,3(Kt;  and  a  transmission  line  six  mile« 
long  to  Moe,  to  cost  £2,130,  bringing  the  totaL  capital  cost 
to  ±'112,1.50.  It  is  pointed  out  that  this  is  for  the  complete 
system  of  h.p.  transmission  only,  and  does  not  include  the 
cost  of  l.p.  distribution  in  t<jwnships  or  interest  during  con- 
struction.— Heulcr's  Trade  Seruice  (Melbourne). 

Bedford. — Year's  Working. — The  accounts  of  the  municipal 
electricity  undertaking  (Engineer :  Mr.  R.  W.  Phillips)  for 
the  vear  ended  March  Slat  last  Show  a  total  revenue  of 
£72,'709,  as  a',^ain.st  ±'78,705  in  the  preceding  year.  Working 
expenses  totalled  ±48,237,  as  compared  with  ±'.54,572,  leaving 
a  gross  profit  of  ±'i4.472  (±24,133).  The  net  result,  after  the 
payment  of  interest  and  sinking  fund  charges,  was  a  profit  of 
±1,736;  the  previous  year's  profit  was  ±2,1-39.  A  total  oi' 
4, 611, '267  kWh  of  energy  was  sold,  and  the  maximum  demand 
was  2,680  kW. 

Blackpool.— Loan.— The  Corporation  is  applying  to  the  Elec- 
tricitv  Commissioners  for  sanction  to  borrow  ±:i3,00t>  for  the 
following  purposes:  H.p.  feeder  cables,  ±7,400;  l.p.  feeder 
cables  and  distributors,  ±10,100;  10  ne-w  static  transformer 
buildings,  ±3,300;  ten  200-kW  transformers,  ±'2,000;  switch- 
gear,  ±4,000;  and  services,  ±6,000. 

Continental.— France.— Power  is  being  sought  by  the 
Societe  d'Etudes  Saone-et-Marne  to  erect  a  transmission  line 
to  carry  30,000  V,  50  cycle  current  from  Challandrey  to  Mira- 
beau  and  six  secondary  transmission  lines  to  serve  s<jme  eight 
localities  in  the  Cote  d'Or  and  Upi^er  Mame  districts.  The 
Societe  .Anonvine  pour  I'EcIairage  par  le  Gaz  is  applying  for 
a  concession  to  distribute  electrical  energy  in  eight  communes 
in  the  neighbourhood  of  the  city  of  Rheims.  A  concession  to 
distribute  electrical  energy  in  eleven  rural  communes  in  the 
department  of  the  Somine  has  been  applied  for  by  the  Societe 
Cooperative  .\gricole  d'Electricite  de  Sains-en-.Amenois.  The 
Compagnie  d'Electricite  Industrielle  ha.s  applied  for  a  con- 
cession to  .set  up  three  e.h.p.  transmi^sioll  lines  to  serve  a 
number  of  communes  in  the  Haute  Garonne  and  Basses  Alpes 
departments.  A  .syndicate,  wh(>se  headquiu  t<'rs  is  at  the  town 
hall,  Vignory,  has  applied  for  a  concession  to  supply  electricity 
to  '34  communes  in  the  valleys  of  the  Marne  and  the  Blaise, 

Belgium.— The  plant  at  the  new  Uniis  Uainbert  colhery  ot 
the  Societe  des  Charbonnagcs  d'lIensies-Pomineroeul  is  to  be 
electricallv  otieraU-d,  the  plans  including  the  estabh.shment  of 
an  electricity  generating  station.  An  electric  winding  engine 
has  been  installed,  and  is  already  being  used  in  connection 
with  the  shaft  sinking  work,  and  will  be  utilised  later  for  coal- 
raising  purposes. 

East  Ham.— Accident.— During  the  testing  of  a  new  rotary 
converter  at  the  Council's  generating  station  on  December 
lOth,  the  machine  flashed  over,  and  four  of  the  station 
employes  received  burns. 

Eccles.— Price  Reductions.— The  Town  Council  has  re- 
duced the  charge  for  electricity  from  75  per  cent,  above  the 
pre-war  rate  to  50  per  cent,  as  from  the  quaiter  endmg  Sep- 
tember 30th. 

Greenock.— Fire.— While  a  large  turbine  was  in  operation 
at  the  Corporation  electricity  station  ou  the  night  of  the  8th 
inst  there  was  a  "  biu-n-out,"  and  flames  burst  forth,  ignit- 
ing the  roof  and  shattering  glass.  The  Burgh  Fire  Brigade 
extinguished  the  flames.  The  main  portion  of  the  town  was 
in  darkness  for  some  considerable  time. 

Guildford.— Price  Reductions.— The  following  reduced 
charges  have  been  adopted  by  the  Town  Council :— Lighting, 
up  to  1000  kWh  per  quarter,  9d.  per  kWh ;  beyond.  6d. 
Power  a.nd  beat,  up  to  1,(XX1  kWh  per  quarter,  3id. ;  beyond, 
2id  The  minimum  charge  for  each  quarter  is  to  be  ^t'^.. 
plus  meter  rent.  Theatres  and  kincmas,  up  to  100  kWh  per 
week,  6d.,  lieyond  3d. 

India.— Madras.— The  Municipal  Council  has  been  in  corre- 
spondence with  tlie  Government  electrical  engineer  regarding 
estimates  for  ligbting  bv  generating  the  necessary  power  with 
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oil-engines.    The  engineer  has  xephed  that  the  scheme  may  be 
worked  at  a  cost  of  iu.  oiJ.OOO. 

BoMB.iy. — The  Andhra  Valley  Power  Supply  Company  has 
commenced  supplying  power  to  cotton  mills  in  Bombay  to  the 
extent  of  •2,(](K>  h.p.  'iho  supply  will  be  increased  as  mills  are 
adapted  to  electrical  drive.  By  July  next  it  is  expected  that 
Bombay  will  utilise  the  whole  of  the  Andhra  Valley  supply. — 
Indian  Textile  Journal. 

King's  Lynn. — Ye.\r's  Working.— The  accounts  fur  the 
year  ended  March  31st  last  uf  the  electricity  undertaking 
(engineer :  Wr.  C.  W.  Jackson)  lecurd  a  total  imome  ol 
i'lT.TliO.  as  compared  with  ±'16,6.VJ  in  19-20-'21.  Working  ex- 
penditure airii.unted  to  ±'11,2(31,  as  agaiti.st  ±'l'i,959  in  the  pre- 
vious year,  leaving  a  gross  prolit  ot  i6,499  (i'3,7(X)).  After 
the  payment  of  t^apital  charges  a  net  profit  of  £544  remained, 
contrasting  favourably  with  a  net  deficit  of  i'lOO  upon  the 
previous  account.  The  sales  of  energy  decreased  from  S8'2,314 
to  837,067  kWh.  The  numlx^r  of  connections  increased  from 
1,144  to  1,228.  During  the  year  1,000  kW  was  added  to  the 
plant  capacity — more  than  doubling  it. 

London. — ^Hackney. — The  Evening  Neiis  states  that  the 
borough  electrical  engineer  (Mr.  L.  L.  Robinson)  is  consider- 
ing the  illumination  of  market  stalls  by  electricity.  A 
standard  with  a  meter  would  be  erected  in  the  market  plaee, 
and  the  stalls  weiuld  be  connected  up  to  this,  receiving  energy 
at  a  low  cost,  which  would  compare  favourably  with  that  of 
other  forms  of  lighting. 

Mexico.— NoNCALCO. — According  to  the  report  of  the  Mexican 
Light  &  Power  Co.,  Lt-d.,  for  the  year  1921,  a  contract  has 
been  placed  with  the  English  Electric  Co.,  Ltd..  for  a 
5.000-k\V  steam  turbo-generator  for  the  company's  Nonoalco 
station,  to  be  ready  for  operation  before  the  next  dry  season. 
The  new  plant  will  replace  three  old  and  ob;«)lete  machines. 

-Middlesbrough.— Extension  of  Supply.— The  Corporation 
has  decided  to  supply  electricity  to  the  neighbouring  villages 
of  Ormesby  and  Marton  provided  that  for  a  period  of  six  years 
a  guarantee  is  given  by  the  residents  to  pay  10  per  cent,  of  the 
cost  of  laying  the  transmission  lines.  The  Corporation  has 
decided  further  that  in  the  event  of  the  necessary  guarantee 
l>eing^  given,  the  Town  Clerk  shall  be  instructed  "to  apply  to 
the  Electricity  Commissioners  for  sanction  to  the  borrowing  of 
i'4.0(t0  to  carry  out  the  work. 

Newton=in=Makerfield.— Electricity  Supply.— It  was  stated 
at  a  meeting  of  the  Oas  Ceiiiimittee  lu.st  week  that  the  Elec- 
tricity Commi.ssioners  hail  considered  a  .scheme  for  a  generac- 
ing  station  in  the  Council's  area,  and  also  an  alternative 
proposal  of  obtaining  bulk  supplies  from  outside  the  area. 
They  also  had  had  under  consideration  a  scheme  submitted 
to  them  for  a  re-organisation  of  electricity  supplies  over  a 
district  in  which  Newton-in-Makertield  would  be  a  part,  but 
some  time  would  elapse  before  it  would  become  operative. 
The  Commissioners  therefore  urged  the  Council  to  take  bulk 
supplies  from  available  sources. 

Oakliam.  —  Electricity  Sche.mr.  —  The  Urban  District 
Council  has  appointed  a  sub-committee  to  consider  the  scheme 
of  the  gai;  company  to  supply  electricity  for  heating  and  light- 
ing purpo.ses  in  the  area. 

Portuguese  East  Africa.— Beiba.— Additions  to  the  present 
power  station  amountmg  to  300  h.p.  have  been  decided  upon 
by  the  Town  Improvement  Commission.  The  additional  plant 
IS  trj  improve  the  lighting  system  of  the  town  and  to  provide 
electrical  energy  during  the  day  for  industrial  and  commercial 
purposes.  Tenders  will  be  called  for  in  the  near  future.— 
I'lniimenc  Reports. 

Roclidale.— Price  Reduction.— The  Corporation  has  re- 
iluced  the  charges  for  electricity  by  10  per  cent. 

Rye  (Sussex).— Proposed  Electricity  Scheme.— The  Town 
Council  has  decided  to  appoint  an  expert  to  advise  it  upon 
an  electricity  scheme  for  the  town. 

Sleaford.— Pbic'e  Reductions.— Tlie  charges  for  electricity 
have  been  reduced  as  follows :— Power,  from  7id.  to  .5id.  per 
kWi;  heating,  from  8§d.  to  Sjd.  per  kWh :  lighting,  from  lOd. 
to  9d.  per  kW'h;  public  lighting  to  be  reduced  for  the  current 
half  year  by  10  jxr  cent,  on  the  full  charges  of  fllS  1.5s.  for  arc 
lainp.s  and  i'3  for  small  lamps. 

Southampton.  —  Year's  Working.  —  The  report  of  the 
borough  electrical  engineer  (Mr.  W  C.  Turner)  for  the  vear 
ended  March  Slst  last  records  a  tot.il  income  from  all  sources 
'.f  i'UH.423.  comparing  with  ±"143.216  in  the  preceding  vear. 
The  working  expenditure  totalled  f96,C43,  as  against  ±'110  6.54 
giving  an  mcrea.se./]  gross  profit  of  ±51,780  (±32,.5ri2).  .\fter 
the  payment  of  capital  charges,  a  net  profit  of  ±'26,660— or 
more  than  twice  that  f.f  the  previous  vear,  ±]0,.5fi7  remained 
The  capital  account  •.\<',\y?  an  expenditure  of  ±108.818  during 
the  year.  Of  this  total  new  machinery  accounted  for  ±75.19fi. 
buildings  for  ±17.805.  .-md  mains  and  services  for  .±12^57 
The  number  of  kWh  sold  fell  from  10,016.989  to  9  .Sr)5'.592 
The  maximum  load  alw,  decreased  frr,m  5,11]  to  4.986  kW. 
Southampton  i.i  one  of  the  few  towns  which  were  not  seriouslv 
affected,  financially,  by  the  miners'  dispute;  the  increased 
prici?  of  coal  during  that  period  was  more  than  counter- 
balanced by  later  rediictionB.  The  decreaeed  sales  of  energy 
were  entirely  due  to  the  loss  of  industrial  load ;  the  consump- 
•""•  '"'  'private  purposes  increased. 


Stafford. — Loan. — ^The  Town  Council  haa  agreed  to  the  re- 
conmiendation  of  the  Electricity  Committee  that  an  e.h.p 
cable  be  laid  from  the  works  along  Stone  Road  to  the  Sandon 
Road  factory  of  Messrs.  Lotus,  Ltd.,  for  the  purpu.se  of  supply- 
ing electricity  to  the  company's  factories,  and  that  application 
be  made  t-o  the  Electricity  Commissioners  for  sanction  tn 
borrow  ±'15,IKX)  in  connection  with  the  scheme. 

Swansea. — Price  Reductions.- Tlie  Electricity  Committee 
has  recommended  that  the  following  reductions  in  the  charges 
lor  electricity  te  made,  commencing  January  1st,  19'23 ;  — 
Lighting,  from  6Jd.  to  6d.  per  kWh ;  heating  and  cooking, 
from  '2d.  to  Id.  per  kWh  lUinng  the  summer  quarters;  power, 
a  reduction  of  25  per  cent. 

'Wanstead.  —  Special  Order.  —  Tlie  County  of  London 
Electric  Supply  Co.,  Ltd.,  is  applying  for  an  Order  to  enable 
it  to  supply  electricit>'  to  Wanstead,  Woodford,  Buckhurtt 
Hill,  and  Chigwell.  The  matter  is  to  be  considered  by  the 
Wanstead  District  Council  in  conjunction  with  the  Woodforil 
I'rban  District  Council. 

'Wellingborough.  —  Extension  op  Supply. — The  Rural 
Council  has  eiin.-.ented  to  the  application  of  the  Northampton 
Electric  Light  and  Lower  Co.  to  extend  its  area  of  supply,  su 
as  to  include  the  parishes  of  Mears  Abbey,  Ecton,  Sywell, 
and  Eai-ls  Barton. 

'Wimbledon. — Year's  Working.— The  accounts  of  the 
municipal  electricity  undertaking  for  the  year  ended  March 
31st  last  show  a  total  revenue  of  ±87,359,  as  compared  with 
±81,459  in  the  previous  year.  Working  expenses  totalled 
±59.'20O,  as  against  ±66,642,  leaving  a  gross  profit  of  ±'28,159 
(±14,817).  The  net  result  was  a  profit  of  ±5,894.  comparing 
favourablv  with  a  deficit  of  ±3,699  in  19'20-'2L  The  number 
of  kWh  sold  increased  from  4,013,5'25  to  4,277.808,  and  the 
maximum  demand  from  2,501  to  2,725  kW.  The  plant  capa- 
city remained  at  4,'285  kW. 

iliHE  OP  Domestic  Appliances. — The  Borough  Council  has 
authorised  the  exiienditure  of  ±200  for  the  purchase  of  electri- 
cal cooking  appliances  to  he  let  out  on  hire. 


TRAMWAY    AND    RAILWAY    NOTES. 


Birmingham. — Accident. — On  Decemlier  10th  a  tramcar 
proceeding  to  Ehminghain  along  the  Handsworth  route  left 
the  track  and,  after  proceeding  about  20  yards,  overturned. 
There  was  no  appreciable  gradient  at  the  place  where  the 
accident  occurred,  but  the  Binnimjham  Post  states  that  there 
was  a  length  of  4  ft.  of  rail  which  appeared  to  be  considerably 
uiirn.  .  Fortunately  there  were  only  five  passengers  in  the 
ear  at  the  time,  but  the.se  and  the  driver  and  conductor  were 
all  injured.    Only  the  driver  was  detained  at  the  hospital. 

Chile. — Railway  Electrification. — A  commencement  has 
been  made  upon  the  important  Chilean  electrification  project 
to  supply  power  for  the  railway  between  tlie  capital,  Santiago, 
and  the  port  of  Valparaiso.  The  stretch  of  190  km.  forms 
the  first  standard  gauge  railway  in  South  .Xinerica  to  be  elec- 
trified.— Reuters   Trade    Service. 

Continental.— France.— The  Conseil  General  of  the  depart- 
ment of  Ile-et-Vilaine  has  decided  to  purchase  the  tramway 
network  of  the  Societe  dcs  Ti-amways  Bretons  at  a  cost  of 
L400.000  fr.,  with  the  view  of  handing  it  over  to  a  company 
for  conversion  to  electrical  working,  estimated  to  cost 
2. 500.000  fr.  Ttie  tramways  serve  the  towns  of  Saint  Malo, 
Saint  Servan,  and  Parame.  It  is  expected  that  the  purchase 
will  be  completed  bv  March  or  April.  1923,  and  electrification 
will  be  started  by  1925. 

Mexico.— Railway  Elechufication.— The  survey  of  the  sec- 
tion of  the  Mexican  National  railway  between  Monterey  and 
Cerneros.  which  it  is  proposed  to  electrify,  has  now  been 
comoleted  and  the  signature  of  the  President  of  the  Republic 
is  all  that  is  needed  in  order  to  put  the  scheme  into  efl'ect. — 
Hcufrr's  Trade   Service. 

Newport.— Proposed  I,ight  Railway.- The  Rural  District 
CVnincil  has  apjininted  a  sub-committee  to  meet  a  committee 
of  the  County  Council  to  consider  the  steps  to  be  taken  m 
connection  with  the  proposed  light  railway  between  Newport 
and  Four  .\shes. 

Pontypridd.— Sunday  Cars  Phoi'OSal  Rejected.— The  Urban 
District  Council  has  decided  a;;ainst  the  running  of  Sunday 
tramcars  at  present,  and  the  offer  of  the  Rhondda  Trnni 
ways  Co.  of  ±240  per  annum  for  a  working  arrangement  lias 
been  rejected. 

West  Hartlepool.— Raillesr  Car  Scheme  Delavkd— Unex- 
pected difficulties  have  ari-isen  in  connectir'n  with  the  Corpora- 
tion's railleps  car  scheme  for  the  Foggy  Furze  route.  Tt  was 
nnnounced  at  a  recent  meeting  of  the  Council  that>  the 
Ministry  nf  Tmnspnrt  could  not  sanction  the  borrowing  of 
.±9,600  until  the  Council  had  obtained  powers  to  carry  out 
the  work:  also  that  the  Ministry  of  Health  had  declined  to 
confer  these  powers  by  Provisional  Order,  and  had  pointed 
out  that  it  would  be  neces.sary  to  proceed  by  Bill.  The  cost 
of  a  Parliamentary   Bill,  it  wan  stated,   would     be    between 
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£500  and  £600.  The  chairman  of  the  Tramways  Committor 
said  that  the  machinery  had  been  ordered,  aiui  if  a  special 
Bill  were  neces,sary  the  scheme  would  be  put  l)ack  practically 
for  twelve  months.  It  was  decided  that  the  Chairman,  the 
Town  Clerk,  and  the  local  member  of  Parliament  should  m- 
terview  the  Ministry  of  Transixirt  with  the  object  of  obtam- 
ing  powers  by  Provisional  Order  rather  than  by  Bill. 


TELEGRAPH   AND    TELEPHONE   NOTES. 


Australia. — Common ication  Service.— Figures  relative  to  the 
operations  of  the  Postmaster-General's  Jtepartnient  for  the 
year  ended  19'20-'2l  show  that  the  total  expenditure  for  ail 
purposes  wa.s  i'8,268,7'25,  against  i:('i.64i).4li'.i  for  the  previous 
year.  The  total  revenue  of  the  department  for  IMl  was 
£8,511,494,  of  which  the  uuiuunt  received  from  the  telegraphs 
was  £1,401,606,  and  telephones  £2,4.50,981.  Telegrams  de- 
spatched numbered  17,19(3,644  while  cablegrams  received  and 
despatched  totalled  950.670.  With  regard  to  the  telephone 
service,  there  were  at  June  30th,  ig-il,  '2,5.53  exchanges  in  the 
Commonwealth,  to  which  were  connected  240,507  instru- 
ments. The  revenue  earned  was  £2,450,981,  and  the  expendi- 
ture on  construction  work  £1,344,0S3.— //irfwsfr/oZ  Australinn 
and  Milling  Standanl. 

.Argentina. — Bro.\dcastinu. — Tlic  first  broadcasting  conces- 
sion granted  by  the  Municipal  Government  of  Buenos  Ayres 
is  about  to  be  exploited  in  Argentina.  It  has  been  given  to 
a  native  engineer,  and  is  confined  to  the  provision  of  subjects 
of  an  educational  and  recreational  nature.  In  this  <'onnection 
an  installation  of  radio-telephone  tran.smitting  apparatus  will 
shortly  be  required.  The  concession  is  in  no  way  a  monopoly, 
the  Government  reserving  to  itself  the  right  to  grant  similar 
favours  to  other  companies,  although  not  ujKin  quite  the  same 
favourable  terms  as  tho.'ie  conceded  to  the  fir.st  applicant. — 
Reuters  Trade   Service. 

Denmarl(. — Telei-hoxe  Pro1'-its. — Owing  to  the  amount  of 
its  profits,  the  Copenhagen  Telephone  Co.  has  decided  to 
grant  a  bonus  of  8  i>er  cent,  of  the  year's  subscription  to  all 
subscribers  who  paid  their  subscription  throughout  1922. — 
Daily  Mail. 

France. — Rawo-CommI'MCAtion. — Coinuiunication  by  radio- 
telegraphy  was  established  on  December  6th  between  Franco, 
Algeria,  and  Tunis,  on  the  one  part,  and  Syria,  Palestine,  and 
Egypt,  on  the  other  part.  The  charge  per  word  has  been 
fixed  at  1  fr.  30,  and  urgent  telegrams  at  triple  rates. 
Press  messages  and  telegra.ms  at  deferred  rates  will  be 
accepted. — Renter   (Paris). 

Direct  raido-communication  between  Bordeaux  and  Saigon 
was  opened  in  the  beginning  of  -August,  the  tariff  being  2  fr. 
per  word,  or  less  than  the  charge  by  cable.  French  colonies 
which  are  now  equipped  with  receiving  ix).sts  will  shortly  be 
fitted  witjh  transmitting  plant.  They  are :  Martinique, 
Guinea,  and  Rufisque  (ir  \Vest  .\frica),  Djiboutil  (in  East* 
Africa),  Brazzaville  (in  Equatorial  Africa),  and  Antananarivo 
(Madagascar).  It  is  stated  that  in  1926,  when  these  works 
are  completed,  two  new  stations  will  be  built  in  the  Pacific, 
which  will  complete  the  chain  of  .stations  linking  up  the 
90,00t),000  inhabitants  of  France  and  her  colonies. — L'lnduis- 
trif  Electrique. 

Japan. — Radio-Telephc  in  v. —According  to  Commerrc  Reportu, 
an  application  for  Government  sanction  to  establish  a  radio- 
telephone system  has  been  made  by  the  Daido  Electric  Power 
Co.  of  Nagoya,  Japan,  which  propo.ses  to  operate  the  system 
primarily  for  its  own  convenience  in  connecting  the  various 
stations  of  its  electric  power  sy.stem,  but  its  use  may  be  ex- 
tended eventually  to  the  general  public  if  sufficient  demand 
should  arise.  The  system  will  start  from  Okuwa,  in  Nagano 
Prefecture,  on  the  Central  Japan  Railway  line,  from  which 
point  communication  will  be  e.stablished  through  Nagoya  and 
as  far  as  Osaka,  a  distance  of  about  1.50  miles. 

RadiO'Telegraphy. — Impkriai,  Chain  Stations.— .\ecording 
to  the  daily  Press,  Mr.  G.  Isaacs,  managing  director  of  Mar- 
coni's Wireless  Telegraph  Co..  Ltd..  recently  discus.sed  the 
decision  of  the  Cable  and  Communications  Committee  of 
the  Empire  Press  Union  to  press  the  Government  for 
a  declaration  of  policy  A\ith  reg.'ird  to  Empire  radio-tele- 
craphy,  and  to  ask  the  Postmaster-General  to  receive  a. 
deputation  before  the  end  of  the  Vear.  After  pointing  out 
that  the  Governments  concerned  had  given  his  company  con- 
cessions for  the  erection  of  radio  stations  in  South  Africa. 
,\u.stralia,  and  Canada,  b--  explained  that  application  had 
been  made  to  the  General  Post  Office  for  a  licence  t(i  erec* 
the  neces!;ary  stations  in  this  country.  Licences  had  also 
))een  prorai.sed  over  two  years  ago  by  the  lat«  Governniemt 
for  the  erection  of  stations  in  tnis  country  to  communicate 
with  foreign  countries.  Plans  are  ready,  sites  have  been 
selected,  and  the  work,  upon  which  the  company  estimates 
to  spend  £2,000.000  .sterling,  can  be  put  in  hand  within  a  few 
hours  of  receipt  of  the  Government  con.sent.  Mr.  Isaacs  esti- 
mated that  from  the  date  of  getting  the  necessary  licences 
the  Marconi  Co.  would  complete  the  Empire  chain  in  eighteen 
months. 


Rf.cf.ption  on  Moving  Vehicles. — The  Technical  Depart- 
ment of  the  National  Railways  of  Mexico  is  engaged  upon 
studies  with  a  view  to  installing  radio  telegraphy  up<jn  the 
whole  of  the  trains  run  by  the  Governraent. — Reuter'i  Trade 

Service. 

Radio-Telephony, — Travelling  to  Welwyn  Garden  City  by 
train  from  King's  Cross  on  December  7th.  Mr.  A.  O.  Joyce. 
of  the  British  Thomson-Houston  Co..  listened-in  for  half  an 
hour  to  the  news  broadcast  from  Marconi  House.  His  receiv- 
ing set  measured  only  12  in.  square  by  4  in.  deep. — Daitij 
Miiil. 

Russia.— Broadcasting.— Reuter's  .\gency  learns  that  among 
the  latest  batch  of  telegrams  received  by  the  Russian  Trade 
Delegation  from  Moscow  is  the  following  :  "  The  systematic 
broadcasting  of  concerts,  speeches,  and  lectures  is  being 
organised.     \  concert  will  \>e  broadcast  daily." 

Indo-European  Service. — The  Indo-European  Telegraph  Co. 
has  completed  the  repairs  of  the  wires  from  Odessa  to  the 
Polish  frontier,  and  a  direct  telegraph  service  between 
England  and  Odessa  via  Berlin  and  Warsaw  is  shortly  to  be 
established. — The  Times- 
South  Africa.— New  Radio  Station.— Mr.  McLellan,  of  the 
Marconi  Co.,  has  been  charged  with  the  construction  of  the 
now  station,  which  will  give  a  direct  service  to  practically 
every  country  in  the  world.  Work  will  start  immediately 
the  agreement  has  been  ratified  by  Parliament,  and  it  is  ex- 
pected that  it  will  be  completed  in  eighteen  months'  time. 
As  far  as  possible  the  material  will  be  purchased  in  South 
Africa. — Renter. 

The  Telephone  Service. — New  Exchange. — .\  new  telephone 
exchange  has  been  opened  at  the  T'dny  Post  Office,  and 
forms  one  of  the  links  in  the  interconnection  of  rural  di.striots 
in   Scotland. 

Uruguay.— Telephone  Service.— The  MonU-video  Telephone 
Co.  (  "  La.  LIruguaya  "),  acting  under  instructions  received 
from  its  board  of  directors  in  Ixindon,  will  shortly  bring  an 
action  Ijefore  the  Courts  against  the  Uruguayan  (jovernment 
for  having  obliged  it  to  increase  the  salaries  of  its  personnel. 
The  company  likewi.se  is  said  to  have  received  instructions 
as  to  the  attitude  it  has  to  adopt  in  the  event  of  the  Monte- 
video Post  Office  Department  decidine  not  to  proceed  witti 
the  negotiations  it  entered  into  some  time  ago  for  the  acqui- 
sition of  the  company's  property. — Review  of  the  River  Plate. 
Radio-IjEgislation. — Recent  modifications  of  the  rigid  laws 
governing  the  installation  of  radio-telephone  and  telegraph 
stations  have  made  broadcasting  possible.  .-Vpplications  are 
pending  which,  if  granted,  should  mean  the  opening  of  a 
splendid  market  for  radio-telephone  receiving  apparatus  in 
Uruguay. — Commerce  Reports. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  th* 
"  Official  Notice  "  appeared.) 


OPEN. 

Atherton. — December  20th.  Urban  District  Council. 
Two  3()-kV.\.  single-phas<'  transformers  and  one  1.50-kVA 
ditto.     (December   1st.) 

Australia. — Melhouhnk. — January  24th.  Tramways  Board. 
1 ,6;J0  steel  poles,  either  solid  or  in  three  sections. 

March  7th.  Electricity  Commissioners.  .Ash  and  du.st  ex- 
traction plant.     (See  this  issue.) 

January  24th.  Victorian  Railway  Department.  Insulated 
copper  wire.* 

January  31st.  Three-phase  a.c.  motors,  starting _apparatus. 
and  accessories  for  the  Newport  workshops  (17  enclosed 
squirrel-cage  motor  sets,  2  h.p.  to  20  h.p..  two  enclo.sed  slip- 
ring  motor  sets,  2.5  h.p.  to  30  h.p.).- /I'd/Zcr's  Trade  Service 
(Melbourne). 

Sydney.— January  3Ist.  New  South  Wales  Railways  De- 
partment.    Four  1,000-kW    rotary  converter  .sets. 

Newcastle  (N.S.W.).— January  Uth.  Town  Council.  750- 
kVA  or.  alternatively,  one  l.OOO-kV.V  transformer  voltage 
regulator.— /iVi/fcr'.'!   Trade  Service  (Melbourne). 

Basford  (Nottingham).— J.nnuary  1st.  Board  of  Guar- 
dians.    FA'onomi.«cr.     (S<^^  this  issue.) 

Belgium.— January  6th.  Municipal  authorities  of  Saint 
Gillcs-lez-Bruxelles.  SOO-kW  motor-generator;  h.p.  asynchro- 
nous motor,  and  d.c.  generator.  Service  de  I'Electricit*?.  40. 
Rue  de  Bethleem,  Brussels. 

Birmingham Jnnuarv  27th.  Salvage  and  Stables  Com- 
mittee. Plant  for  the  refuse  destructor  and  salvage  works:  — 
One  3-wire  balancer  set  and  switchgear  for  lighting  purposes; 
two  110-kW  steam-driven  generator  sets,  with  switchgear  and 
condenser;  one  o-wire  balancer  set.  with  switchgear  and 
charging  panels,  for  electric  vehicle  charging;  papt^r  press; 
.scrap-iron  press;  hydraulic  accumulator  and  pumps.  (See 
this  issue.) 
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Bolton-upon-Dearne. — December    21st.       Dearne  District 

Lit;lit  Hallways  Lummittee.  Construction  and  equipment  of 
the  Dearne  District  Light  Railways.— Uails  and  fishplates ; 
points  and  crossings;  peimanent  way.  road  widening,  and 
bridge  works;  overhead  line  equipment;  feeder  cables;  sub- 
station plant ;    rolling  stock;    buildings.     (December  1st.) 

Cheadle  and  Gatley. — January  1st.  Urban  District  Coun- 
cil. Sub-station  switchgear  and  static  transformer.  (See  this 
issue.) 

Dublin. — December  18th.     Dublin  United   Tramways  Co. 

(lM>;),  Ltd.     Stores  for  six  months.     (December  Sth.) 

Dundee.  —  December  22nd.  Electricity  Department. 
Supply  of  .5  sq.  in.  and  .2  sq.  in.  l.p.  single  lead-sheathed 
cable,  also  a  quantity  2^  in.  x  2  in.  x  2i  in.  3-chase  troughing. 
(See  this  issue.) 

France.— P.\Brs. — January  3rd.  Multiple  town  switchboard. 
Direction  de  I'Exploitation  Telephonique.  4,  Bureau,  103,  Rue 
de  Crenelle.  Paris. 

Huddersfield. — December  18th.  Board  of  Guardians. 
Electnhcatiou  of  laundry,  Crosiand  Moor  institution.  T.  \V. 
Armitage,  clerk  to  the  Guardians,  Union  Offices,  Ramsden 
Street.  Huddersfield. 

India.— M.ADR.AS.—.Ianuary  18th.  Corporation.  Eight  -30- 
kVA.  3-phase  transformers;  h.p.  switchgear;  15.000-V  test- 
ing set;  700  30-ft.  steel  tubular  poles;  10  tons  h.d.  copper 
wire.  No.  8  gauge;  6  tons  g.i.  wire.  No.  8  gauge;  switchboard 
instruments.  Specifications,  &c..  Revenue  Officer,  Corporation 
of  Madras  (Rs.l  per  set).— Reutcr's   Trade  Service  (Calcutta). 

Manchester. — January  1st,  1923.  Rivers  Committee. 
Conversion  of  Davyhulnie  sewage  works,  Umiston,  from  steam 
to  electric  drive.  Secretary,  Rivers  Department,  Town  Hall, 
Manchester. 

New  Zealand.— Wellington.— .lanuary  30th.  Pests  and 
Telegraph  Department.    2,000  g.i.  earth-rods,  5  ft.   x  i  in.' 

Nuneaton. — December  20th;  Electricity  Department. 
One  balancer,  complete  with  switchboard  panels  and  acces- 
sories.    (December   8th.) 

South  Africa. — Br.'INDFORT,  O.F.S.— January  30th.  Muni- 
cipal Council.  Water-tube  steam  boilers,  steam  engines  and 
alternators,  switchboard,  boiler  and  engine-house  auxiliaries, 
steel  poles  and  overhead  conductors  (erected),  transformers, 
house  services  and  meters.  Prof.  W'.  Buchanan,  75,  Louis 
Botha,  Avenue,  Johannesburg. — lieuter's  Trade  Service. 

Torquay. — December  18th.  Electricity  Committee.  Two 
4ilO-kW  rotary  converters  and  one  30Q-kW  rotary  converter, 
complete  with  transformers,  switchgear,  and  accessories.  (De- 
cember 1st.) 

Uruguay. — Montevideo. — January  16th.  State  Electricity 
Works.    4-5,000  metres  v.i.r.  cable.* 

Decetaber  29th.— L.p.  armoured  cable,  telephone  cable  and 
.accessories.* 

Warrington. — December  19th.  Board  of  (iuardians. 
Supply  of  electrical  goods  for  three  months  for  Warrington 
Union.  Mr.  .\.  Bottomley,  clerk  to  the  Guardians,  Bewsey 
Chambers,  Warrington. 

Wolverhampton. — Januarv  17th.  Electrical  Engineer's 
Department.  One  .5,000-kW'  turbo-alternator,  condenser  and 
auxiliaries.     (See  this  issue.) 

*.\  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  84),   3.5,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Aberdeen. — Corporation.  The  Liectricily  Committee  re- 
cently invited  offers  for  a  J(i.U<Kl-kW  turbo-alternator,  with 
condenser  and  pumps.  Nine  complete  tenders  were  received 
— three  for  the  turbine  and  alternator — and  seven  tenders  for 
the  condenser  and  pumps  only.  Three  Swiss  firms  sent  in 
oilers.  Tlic  highest  offer  (all  British)  for  the  combined  set 
amounted  to  £46..500;  and  tlie  lowest  (all  Swiss)  £30,340. 
The  lowest  Kitisfactory  combination  of  plant  (all  Britisli) 
amounted  to  fjl.l.Sft.  It  was  stated  that  the  main  difference 
in  price  was  in  the  steam  turbine  portion  of  the  set,  British 
offers,  where  they  were  disclosed,  ranging  from  £21,(XI0  to 
il 7.510,  whereas  a  Swi.s.s  turbine  of  well-known  make,  and 
fine  giiaranteed  to  be  of  equal  efliciencv  to  British,  was 
offered   at    £9,14-5 

Reportmp  on  the  tenders,  the  Corporation  electrical  engineer 
stated  that  if  the  Committee  decided  to  place  part  of  the  order 
in  Switzerland  and  thereby  save  a  sum  of  at  least  jBfi.iSO,  the 
mo.Bt  satisfactory  and  the  cheapest-  combination  would  be  as 
.follows :  — 

Ri-itinh.— Alternaror  by  Ih/-  F.nRlUli  I->ctric  Co..  Ltd. ;  condcnsirr  nnd 
pumof  by  Vkkn-J,  Ltd.,  «23.7r..  Swiss.— Turbine  by  M>-5srs.  Ewhrr. 
\\Mt    &    Co.,    Zurich,    £9.14.'>:      a    total    ol    £32.880. 

If  the  tender  was  placed  in  this  way,  the  Engineer  sug- 
gested   that  the  English  Electric  Co.     should    be    made   the 


main  contractore  for  the  combined  set,  and  that  the  acceptance 
should  be  subject  to  a  satisfactory  agreement  being  come  to 
as  regards  the  general  conditions  of  contract.  The  Electricity 
Committee  agreed  that  the  contract  be  apiwrtioued  as  recom- 
mended by  the  Engineer,  and  the  Town  Council  has  now- 
approved  this. 

Australia. — Sw.in  Hill. — Shiro  Council.  For  its  new  elec- 
tricity project,  the  Council  has  accepted  the  tender  of  Home- 
W(X)d  A:  O'Neill,  Melbourne,  for  complete  power-house  equip- 
ment at.  £14,03-1.  The  plant  will  be  of  United  States  manii- 
faoture. — lieuter's    Trade    Service     (Melbourne). 

Sydney,  N.S.W. — Municipal  (Council.  With  regard  to  a 
letter  received  from  Oerlikon,  Ltd..  representing  that 
preference  was  given  to  British  manufacturers  in  reseix'ct 
of  tenders  received  by  the  Council,  and  deaUng  with 
the  international  economical  aspect  of  the  question,  the 
Municipal  Council  has  had  a  report  by  the  City  Elec- 
trical Engineer,  stating  that  he  had  explained  to  the 
Oerlikon  Co.  that  the  Electricity  Supply  Department 
deals  with  tenders  on  a  purely  commercial  basis — i.e., 
it  recommends  the  acceptance  of  a  tender  which,  in  the 
opinion  of  the  officers  of  the  Department,  offers  the  Council 
the  best  value  for  the  money,  quite  irrespecti\e  of  any  senti- 
mental or  patriotic  consideration.  The  question  whether 
any  other  tender  than  that  which  gives  the  greatest  commer- 
cial advantages  to  the  Electricity  Department  should  be 
specially  considered  is  one  for  the  members  of  the  Council  and 
not  for  the  officers  of  the  Electricity  Supply  Department. 

Bradford. — Tramways  Committee./ 

Materials  for  tramway  track  reconstruction.  Nab  Mootl 
(Shipley)  section. 

steel   flat-headed    r^iils.   at   £10   per   ton,— Dorman,  Long  and 


Co.,     Ltd. 


uts   (£180).- 


6  tons  welded   rings,   1  ton  clips,   and   1   ton  I 

and   Hardcastle,  Bradford. 
25  tons  round   mild  steel    (£272).— Crosslcv  it  Davenport. 
3    tons   steel    tie    bars    (£5i).— Bayliss,   Jones  &   Bayliss.    Ltd. 
Copper   rail    bonds.— British    Insul.-ited   S:    Helsby    Cables,    Ltd. 

Electricity  Committee. 

Covering    boiler   drums,   steam    pipes,   &c.,    for   No.    4    boiler    house.   \;illey 
Road,    with    heat    insulating   material.— Hornby   &   Partners,   Ltd. 

Blackpool. — Fylde   Water    Board.     Accepted: — 

Electric    motor. — Swedish    General    Electric,    Ltd. 

Corporation.     .Accepted: — 

Electrically-driven   locomotive  travelling  crane  and    grab  for   charging   cells 
at   refuse  destructor. — Messrs.    J.    .M.    Henderson  &    Co.,    .Aberdeen. 

Dover. — Electrical  installation  at  Messrs.  Freeman,  Hardy 
and  Willis's  premises. — J.  L.  Etheridge  it  Co. 

Glasgow. — Tramways  Committee.     Recommended: — 

4.200    ions    of  steel    rails    and    fishplales    l£41.0(10).— Cargo    Fleet    Iron    Co., 
Ltd..     Middlesbrough. 

Tenders   received   from    German    and    Belgian    firms    were 
lower. 

London. — L.O.C — Highways  Committee.       Recommended  : 
— Switchgear  for  No.   4  turbo-generator  at  Greenwich  power 

station  :  — 

Metropolitan-Vickers    Electrical    Co.,    Ltd.    (recommended)    £1,441 

lieneral    Electric   Co..    Ltd 

Ferguson.     Pailin,     Ltd.  

New     Switchgear    Construction    Co.,     Ltd. 

.\.    KeyroUe    Jt    Co.,    Ltd 

Switcllgear    &    Cowans,     Ltd 

Bertram     Thomas  

Park   Koyal    Engineering    Works.    Ltd 

Whipp  &  Bourne.   Ltd.  

Nalder   Bros.    &   Thompson,    Ltd 

Luton. — Board  of  Guartlians.     .Accepted: 

Installing  electric  lighting  .-il    the   Workhouse  (£(«).- 
lock. 

New  Zealand. — Wairarapa  Electric  Power  Board.  .Accepted: 

Insulated  cable   (£8,425).— Tollev  S  Son. 

Bare    wire   and  cable    boxes   (£12,197);     l.p.    insulators  and  bolts  (£2.755).— 

P.    R.   Baillic    it   Co. 
2.000  h.p.  insulators  and    pins  (£.'il8).— Lawrence   S:   Hanson   Electric 


l.liOS 
1,65;) 
1,(>5U 
1,681 
1,708 
1.800 
1,884 
l.nC!) 


-.Mr.    E.    \V.  J.    Whit 


.Vit'Ki.AND. — Power  Board.     .Accepted:  — 

■.Ml  mil.-s  ol   aerial  cable,   .007  to   .:l  sq.   in.— Johnson 

Perth. — Corporation.     .Accepted: — 

Electrical    work   in   connection    with  the  erection  of 

at   the  Corporation  gas   works.— McEw-en  &   Worbey,   Perth. 


rnidei 


al    stoking   plant 


South  Africa.— Tenders  recently  accepted  by  Johannesburg 
Council  :  — 

1  wo     10,000-atnp.    bus-bar    shunts,   complete    with    meters    and    leads,    and 

one  8,()IK)-amp.  ditto   (£200).— Saaler  &   Franks,  Ltd. 
(i.OOO  11.   twin  cable   (£300);    3.604    ft.  conceiitric   cable    (£234).— Telegraph 

Manufacturing    Co. 
n.im   >d.    ol    twin.    3-core  cable  and    concentric  cable   (£5,012).— Henley  s 

S.A.   Telegraph  Works.   Ltd. 
I  -vin    cable     3-cDre   cable,   triple  concentric    cable.    i«  in   concentric    cabh 

, £2,748).— Mctropolitan.Victtcrs  (S..A.)   Electric   Co..    Ltd.^.4.    .Winini; 

Qntl   Engineering  Journal.  ■   *• 

Southampton. — Messrs-  Worthinsjton,  .Sinftpson,  Ltd., 
have  .eceiired  the  contract  for  the  14  sets  of  centrifugal  pumps 
for  the  large  floating  d(x-k  now  under  construction  fm-  the 
Txjndon  &  South-Western  Railway,  Southampton. 

Ware. — Urban    Council.     Accepted:— 

Electrification  of  the   plant    at  the  waterworks  pumping   station    (i:i70)   - 
North    Metropolitan    Electric    Supply    Co. 
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THE  ASSOCIATION  OF  CONSULTING   ENGINEERS  AND  ITS  CHAIRMAN. 


.\Iu.  A.  M.  SiLLAit,  M.lnsl.C.I';.,  M.I.Mfclj.K.,  .\1. 1.K.K., 
wlio  presided  at  the  annual  dinner  of  the  Association  of 
Consulting  Engineers,  is  the  second  electrical  chairman 
lliat  this  organisation  has  had  since  its  incorjjoralion 
in  the  year  I'jl.'j.  The  fir.st  electrical  engineer  selected 
for  the  position  was  Mr.  Frank  Gill,  the  present  presi- 
ilent  of  the  Institution  of  Electrical  Engineers,  who 
held  the  office  when  he  was  a  member  of  the  firm  of 
Gill  &  Cook,  consulting  engineers. 

The  chairmanship  of  the  Association  of  Consulting 
Engineers  is  one  carrying  no  small  distinction,  as  may 
be  understood  from  the  fact  that  members  of  such  very 
old-established  consulting  engineering  firms  as  T.  &  C. 
Hawksley,  Alexander  Bianie,  Son  &  Deacon,  James 
Mansergh  &  Son,  John  Taylor  &  Sons,  and  Henry  Kofe 
and  Son  have  served  on  the  Connnittee. 

It  is  an  office  of  electrical  distinction,  too,  if  only  liy 
reason  of  the  fact  that 
electrical  matters  occupy 
a  considerable  portion  of 
the  time  of  the  Commit- 
tee. Among  other  sub- 
jects dealt  with  during 
the  present  year  has  been 
the  compilation  and  issue 
of  a  standard  set  of  Con- 
ditions of  Contract  for 
use  by  members  in  con- 
nection with  mechanical 
and  electrical  engineering 
contracts,  and  a  similar 
set  of  conditions  for  ex- 
port work  is  now  practi- 
cally completed.  The 
Association  has  also  been 
represented  on  various 
Committees  convened  by 
the  Institution  of  Elec- 
trical Engineers,  and  on 
committees  of  the  British 
Engineering  Standards 
Association. 

As  the  official  represen- 
tative of  the  consulting 
branch  of  the  engineering- 
profession,  the  Associa- 
tion is  constantly  in 
touch  with  Government 
Dejjartments  and  with 
representative  associa- 
tions of  manufacturers 
and  contractors  on  mat- 
ters affecting  consulting 
engineers  or  their  clients. 

The  main  aims  and  objects  of  the  organisation  ijiclude 
the  association  together  for  mutual  co-operation  and 
protection  of  those  engineers  whose  work  is  of  a  purely 
consultative  character,  and  members  are  bound  by  a 
set  of  rules  set  forth  in  the  little  grey  official  booklet 
wherein  a  consulting  engineer  is  defined  and  his  qualifi- 
cations for  membership  are  set  forth.  This  little  booklet 
contains  a  list  of  members,  and  deals,  among  otiier 
things,  with  the  relations  between  client  and  consulting 
engineers,  fees,  and  so  on. 

It  will  be  remenibered  that  tlie  Association  was  formed 
in  1910,  witli  Mr.  A.  H.  Dykes  as  honorary  secretary; 
that  post  he  still  retains,  and  it  is  to  liis  untiring  efforts 
that  the  Association  nxainly  owes  the  prosperity  and 
prestige  which  it  has  acquired. 

Mr.  Arthur  Molyneux  Sillar,  whoso  election  as  Chair- 
man took  place  in  May  last,  has  had  a  very  prolonged 
and  varied  experience  of  electrical  engineering  work,  as 
we  show  later  in  this  article.  He  started  his  engineer- 
ing career  in  the  works  of  tlie  "  Jablochkoff  "  Co.  in 
1882.  and  was  engaged  on  the  Thames  Embankment 
liirhtinLr   and   also    in    one    of   Tinndon's   first   electricity 


Mb.  a.  M. 
Chairman  of  the   Association 


supply  stations  .situated  in  Belvedere  Koad.  LajnOetli, 
from  which,  by  means  of  cables  across  Waterloo  Brid"e, 
was  effected  the  lighting  of  Covent  (iarden  Theatre,  the 
Gaiety  Ke.staurant,  and  a  number  of  buildings  in  the 
Strand.  He  remained  witli  this  company  and  its 
successors  for  12  years,  fir.st  as  assistant  and  subse- 
(piently  as  chief  engineer,  afterwards  entering  into  part- 
nership with  the  late  Mr.  I{.  F.  Veiiner. 

In  1896  Mr.  Sillar  commenced  practice  as  a  consulting 
engineer,  tlie  firm  being  Lacey,  Clirehugh  it  Sillar,  and 
later  Lacey.  Sillar  it  Leigh,  and  since  I'JKi  he  has  prac- 
tised alone. 

Amongst  other  schemes  for  local  autiiorities  and 
companies  with  which  he  has  been  connected  are  the 
original  power  generation  and  distribution  systems, 
tramways  or  light  railways,  for  the  towns  of  Batiey, 
lihiikburn,  Bournemouth,  Bury,  Colchester,  Middleton. 
katclift'e,  Uawtenstall. 

L'ochdale,  and  Swindon, 
as  well  as  the  Corpora- 
tions of  Belfast  and  Sal- 
ford,  the  Lancashire 
Power  Co.,  the  Trafiford 
Power  Co.,  and  the 
London  &  Xorth-Western 
Railway  Co.  He  is  also 
acting  as  consulting 
engineer  to  the  Post  Office 
for  the  equipment  of 
its  tube  railway,  and 
to  .1  number  of  other  elec- 
tricity supply  under- 
takings both  in  this  coun- 
try and  in  the  Far  East. 
The  members  of  the 
Association  over  which  he 
l>resides  comprise,  of 
course,  engineers  prac- 
tising in  all  the  various 
branches  of  engineering 
—  aeronautical,  roads. 
bridges,  docks  and  har- 
bours, water  supply, 
town  sanitation,  engi- 
neering chemistrv,  gas^ 
jiroduction,  mechanical 
engineering,  mining  and 
metallurgy — in  addition 
to  electrical  engineering. 
It  should  be  a  source  of 
satisfaction  to  electrical 
people  to  see  that  an 
Association  which,  as  we 
have  mentioned,  com- 
prises representatives  of  very  old-established  firms  who 
have  for  several  generations  specialised  in  civil  engineer- 
ing works,  has  chosen  as  its  chairm.in  a  representative 
of  one  of  the  younger  branches  of  the  engineering  pro- 
fcssiiin,  for  it  is  in  some  measure  an  indication  of  the 
position   niiw  held  liv  electrical  ensrineerintr. 


Sillar,, 

of   Consulting   Engineers. 


On  Wcdncsilay  last  week  I  lie  annual  dinner  of  the- 
Assdciation  of  Consulting  Engineers  (^Incorporated)  was 
held  at  St.  Stephen's  Club;  the  chairman,  Mr.  A.  M. 
Sillar.  presided,  and  there  were  present  over  Hid  mem- 
bers and  guests,  including  Lord  (JiieenbortuiLrh.  Sir 
Tom  Callender,  Col.  T.  C.  Ekin,  Mr.  Frank  (;il^^Presi- 
dent  I.E.E.),  Dr.  Hele-Shaw  (Pres.  I.Mech.E.),  Mr. 
W.  W.  Lackie  (Electricity  Commissioner).  Sir  Lynden 
Macassey,  Mr.  Justice  MeCardie.  Rear-.Vdmiral  Monro. 
Brig. -General  Magnus  Mowat.  Sir  Evelyn  Murray,  Mr. 
.\.  C.  Poake  (Pres.  Law  Society).  Sir  Wilfrid  Stokes. 
Sir  John  E.  Thornycroft.  and  Sir  Ellis  tJriffitii. 

.\ffer  the  toast  of  "The  King,"  Mr,  Frank  (^ill  pro- 
posed   "  The   .\ssoeiation     of     Consulting     Engineers,  " 
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defining  a  consulting  engineer  as  a  man  who  gave  un- 
biased advice  and  was  free  from  business  ties.  Mr. 
A.  M.  Sillar,  chairman,  in  responding,  paid  tribute  to 
tlie  labours  of  tlie  honorary  officers  (Messrs.  A.  H. 
Dykes,  secretary.  8.  li.  Lowcock.  treasurer.  Cash, 
auditor,  and  F.  E.  Wright,  solicitor),  by  which  the 
Association  had  l)een  brought  to  its  present  high  position. 

Mr.  A.  H.  Prccce  proposed  •'  Engineering  Industries," 
laying  stress  on  the  importance  of  the  personal  element 
in  engineering  contracts,  and  tlie  necessity  of  "  play- 
ing the  game."  Sir  Tom  Callendcr  responded,  re- 
markinsr  th:it  liusiiiess  was  improving  every  day.  tliougli 
but  slowly,  and  that  the  world-wide  scope  of  engineering 
ensured  it  a  great  future  both  at  home  and  abroad. 

Mr.   J.   M.    Moncrieff   proposed    "  Bench    and    liar." 


with  the  members  of  which  their  relations  were  so  cor- 
dial, and  Mr.  Justice  McCardie  replied  with  a  humorous 
speech,  while  Mr.  G.  M.  Freeman,  also  responding, 
lamented  tlie  days  when  hundreds  of  Bills  were  lirought 
before  Parliament  in  a  single  session,  and  the  olive 
branch  was  less  prevalent. 

Mr.  S,  I{.  Lowcock  proposed  "  Our  Guests,"  who,  he 
said,  were  in  the  majority;  remarking  that  there  were 
few  engineers  in  Parliament,  lie  said  that  if  politicians 
paid  as  much  attention  to  the  laws  of  economics  as  engi- 
neers did  to  the  laws  of  nature,  the  country  would  be 
much  better  off.  Sir  Evelyn  Murray  and  Mr.  E. 
llonoratus  Lloyd  resjionded,  after  which  Sir  Wilfrid 
Stokes  proposed  "  The  diainiKin."  and  Mr.  Silhir 
briefly  responded. 


THE    IJNERPOOL    ELECTRICITY    AND    TRAMWAY    UNDERTAKINGS. 


RECENT     DEVELOPMENTS  :     AUTOMATIC    SUB-STATIONS. 


The  Corporation  of  Liverpool  purchased  the  business  of 

the  Liverpool  Electric  Supply  Co.  in  1896,  and  that  of 

the  Liverpool  United  Tramways  and 

Omnibus  Co.   in  1897.     Energy  was 

furnished       by       four       generating 

stations,  ecpiipped    with    Lancashire 

boilers  and  d.c.  dynamos,  coupled  to 

Willans  high-speed  engines,  the  total 

cajiacitv  of    the  plant    being    about 

3,000  kW. 

The  buililing  of  two  new  stations 
was  commenced  in  1899  and  1900. 
Gradually  all  the  older  stations  were 
converted  into  sub-stations,  and  a 
new  station.  Lister  Drive  Xo.  2,  was 
commenced  in  1904,  and  was 
equipped  with  four  2,000-kW 
British  Westingliouse  horizontal 
turbo-alternators,  and  six  2,000-kW 
Curtis  -  British  Tiiomson  -  Houston 
vertical  turbo-alternators.  The  total 
out|Mit  of  this  station  when  com- 
pleted was  20,000  kW. 

In  1911  it  was  decided  to  replace 
the  wliole  of  the  original  plant  in  the 
Xo.  1  station,  and  the  plant  now 
comprises  one  10.000-kW  British 
Westin^rliou.se  turbo-alternator,  two 
0,000-kW.  fiir.   1.  and  two  .'inoO-kW 


British    Thomson-Houston    turbo-alternators    and    two 
2,000-kW  British   Westinghouse   d.e.   turbo-generators. 


FlO.  2.— BOII.K.R   MoISK,  Xo.   ]    SxATmN. 


Fig.  1.— Engine  Room  No.  1. 

the  total  output  liaviii-'  been  raised  from  8,400  to  .'53,000 
kW. 

The  Xo.  1  station  boiler  house,  fig.  2,  contains  24 
Babcock  &  Wilcox  25,000-lb.  boilers,  each  having  a  heat- 
ing surface  of  6,182  scp  ft.,  a  pressure  of  200  lb.  j>er 
.-i|.  in.,  chain-grate  stokers,  a  superheat  of  200  deg.  F., 
and  a  <Treen  economiser  containing   192  tubes. 

In  1919  it  was  found  necessary  to  reconstruct  the 
plant  in  the  Xo.  2  station,  and  the  four  2,000-kW 
British  Westingliouse  sets  were  replaced  by  two  12,500- 
kW  .Metropolitan-Yickers  turbo-idternators,  fig.  4,  run- 
ning at  3,000  r.p.m.  with  25  per  cent,  overload  capacity 
for  two  hours  on  a  0.8  power  factor. 

On  December  14th  one  of  the  new  12.5l)0-kW  turbo- 
generators was  officially  set  to  work  and,  with  the  excep- 
tion of  a  similar  set  previously  installed  in  Liverpool, 
we  believe  this  to  be  tlie  largest  turbo-Liciicralor  set  yet 
desi-rned  to  run  at  3,000  r.p.m. 

The  turbine  is  materially  smaller  than  the  generator. 
It  is  mounted  directly  over  its  condenser,  which  will  deal 
with  162,000  lb.  of  steam  per  hour  and  maintain  a 
vacuum  of  27^  in.  when  stipjdied  with  cooling  water  at 
84  rlog.  F.,  and  the  circulating  water  is  supplied  by  a 
24-in.  centrifugal  pnnip  driven  by  one  of  two  500-li.p. 
electric   motors,  the  other   being  a   stand-by.      The  cool- 
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ii)g  surface  is  i!;i,50it  scj.  ft.  2G-in.  ceiiti-ifiigal  puiii]is 
extract  the  condensate,  and  tliey  are  driven  by  electric 
motors  of  30  b.li.p.  runninjr  at  1,440  r.p.ni.  Tlie  air 
extraction  i.s  effected  by  ejectors. 

The  generator  supplies  3-phase  energy  at  a  periodicity 


\\ai.tox  Automatic  Sub-statio.\. 


of  50  cycles  and  a  voltage  of  6,600.  The  temperature 
rise  under  full-load  conditions  is  40  deg.  C,  and  with 
a  25  per  cent,  overload  its  efficiency  is  95  per  cent.  ;  at 


vutcr  cooler  to  ensure  that  its  temperature  on  reaching 

the  alternator  does  not  exceed  80  def.  F. 

The  turbine  consists  of  one  compounded  velocity  .stage 

followed  by  ten  Rateau  stages  and  then  by  a  multi-stage 

exhaust  which  is  one  of  the  novelties  of  the  desipn.  All 
stages  have  a  mean  diameter  of 
42  in.,  and  with  the  usual  type  of 
design  this  would  provide  a  "  leav- 
ing "  area  of  some  IG  sq.  ft.,  but  by 
means  of  the  multi-stage  exhaust  an 
effective  "  leaving'  "  area  of  over 
2.3  ft.  is  provided,  so  that  the 
"  throw  away  "  loss  to  the  condenser 
is  said  to  be  as  small  as  if  the  ex- 
haust end  were  on  the  double-flow 
jirinciple. 

The  rotor  embodies  some  unusual 
mechanical  features.  At  the  exhaust 
end  the  wheels  are  not  much  larger 
than  the  rotor  shaft,  and  are  made 
ill  halves  and  security  against  con- 
siderable centrifugal  force  is  ob- 
tained by  meshing  collars  turned  on 
the  wheels,  and  similar  collars 
turned  on  tlie  shaft  ;  the  whole  being 
riveted  together. 

A  460-volt  battery  capable  of 
giving   a   discharge    of   1 ,000    amps. 

for  one  hour  is  available  to  be  used  in  cases  of  emergency 

for  auxiliary  plant  and  station  lighting. 

The  total  output  of  this  station,   after  alterations,   is 


Fig.  4. — Engink  Room  N\ 


full  load,  94.5  per  i 
cent.  ;  at  half  load, 
81.5  per  cent.  The 
cu.    ft.    of    air    jier 


ent.  ;  at  three-(|uartcr  load,  94  per 
9(1  JUT  ci'iu.  :  and  at  (|narter  hiad, 
iiarUine  is  roolcd  by  a  tlnw  of  .")(), (Il)(l 
niimite,  wliii-li   is  jiassed   through  a 


;i7,0()0  kW.  and  the  combined  output  of  Xos.  1  and  2 
stations  after  reconstruction  is  7(t.tH)0  kW  in  jdace  of 
the  original  combined  capacity  of  28.400  kW. 

The  control  board  is  situated  in  No.  2  station  for  the 
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whole  of  the  li.p.  phmt.  For  the  control  of  the  two 
12.500-kW  turbo-alternators  and  works  transformers  a 
new  switch  room  has  been  built  on  the  roof  of  the  station. 
The  outgoing  feeders  number  29,  and  each  leads  to  a 
sub-station.     Three-phase    h.p.    distributing  mains  are 


Fig.  5. — Paradi.sk  Stukit  Srn-sinTinN- 

run  in  multiple  to  17  converting  stations,  figs.  3.  o.  ami 
7,  tlie  plant  in  wliich  may  be  summarised  as  follows:  — 

k\V 

G  UlO-kW  motor  yenenitor.-.  ...         600 

33  200-k\V       ,.  .,  ...      6.600 

31  500-k\V       ,.  .,  ...    1.3.500 

14  1.500-k\V  rotarv  converter.-       .  '21,000 

•2  .500-k\V       ..    '  „  ...  1,000 

1  300-k\V  mercmy  rectifier       ...  300 

Total       45.000 

This  converting  plant  is  supplied  from  the  G.OOO-volt 
3-phase,  oO-period  a.c.  system  and  delivers  d.c.  at  from 
4 GO   to   ii.'jO  volts   pressure  for   lighting  and   power,    nr 


high-speed  direct-coupled  type  has  been  erected,  and  d.c. 
is  generated  and  fed  into  the  l.p.  network. 

Automatic  rotary-converter  sub-stations,  connecting 
to  the  lighting  network,  have  been  installed,  one  of 
which  was  also  officially  opened  on  December  14th — a 
fact  of  particular  interest  as  being 
the  first  installation  of  its  kind  in 
this  country.  Similar  sub-stations 
arc  in  succcssfnl  o])erati()n  in  the 
r.S..\..  and  it  is  claimed  that  tiiey 
\i;\vr  proved  to  be  moi'c  reliable  tlian 
iiianually-operated  sul)-stat ions,  and 
that  the  eciuipmcnt  is  compact  and 
economical. 

The  sul)-station  situated  at  the 
Walton  Town  Hall,  fig.  3,  is  at  the 
centre  of  the  d.c.  distribution  net- 
woik,  and  contains  one  500-kW 
1  Diary  converter,  but  space  has  been 
left  for  a  second  set  when  required. 
.Ml  the  control  apparatus  is  mounted 
on  five  panels;  they  are: — (o)  The 
a.c.  starting  and  running  ])anel ;  (6) 
thi-  relay  and  meter  panel  :  (c)  the 
d.c.  contactor  p'anel  ;  and  ((/)  two 
d.i'.   feeder  [lanels. 

The  main  a.c.  h.p.  l)reaker  is 
mounted  m  a  cell  structure ;  it  is 
electrically  operated  and  functions 
automatically  as  a  part  of  the  auto- 
matic ecjuipment.  The  converter  is 
piotected  from  overspeed  by  a  device 
mounted  on  one  end  of  the  armature 
shaft.  .\  motor-operated  device  mounted  on  the  bed- 
plate of  tlie  converter  lifts  the  brushes  oft'  the  conuuu- 
tator  during  the  starting  of  the  converter,  and  the  bear- 
ings of  the  macliine  are  protected  from  overheating  by 
means  of  bearing  thermostats. 

The  a.c.  relays  and  contactors  are  operated  from  a 
small  station  transformer,  the  prinuirv  of  whicli  is 
connected  on  the  line  side  of  .  the  oil  circuit  breaker. 
The  d.c.  contactors  are  operated  from  the  d.c.  voltage  of 
the  converter  and  the  d.c.  feeder  contactors,  normally 
closed  at  all  time.---,  are  energised  from  the  lighting 
c  ircuits. 

The  following    I'cutiires   of   the  e(|uiiiinent    are   worthy 


i.ooi's   AT  i'n;n  Ht;Ai.)  Thamwav  Tkkminl'.' 


tramway  purpo.-,es.  In  addition,  there  are  47  static 
transforming  stations  under  the  control  of  the  Electricity 
Department  (eijuipped  with  transformers  of  .■3rj,.'550  kVA 
aggregate  capacity — 0,000  volts  to  400  and  230  volts; 
and  14  stations  not  under  the  Electricity  Department's 
control  (equipped  with  consumers'  own  transformers  of 
16,080  kVA  aggregate  capacity).  The  following  special 
consutner.s  are  sujqdied  in  bulk  : — The  Mersey  Docks  and 
Harbour  Hoard  :  Booth-  Corporation  Electricity  Under- 
taking: and  the  Hriti.sli  lTi>nlated  &  Helsby  Cables.  Ltd. 
To  utilise  the  waste  he.at  from  the  five  Corporation 
refuse  destructors,  steam-driven  generating  plant  of  the 


of  note: — (1)  It  is  purely  automatic.  (2)  It  does  not 
need  any  pilot  wires  for  distant  control.  (3)  It  is  started 
u]j  when  the  demand  for  d.c.  power  justifies  the  machine 
operating:  this  is  effected  by  the  d.c.  voltage  of  the 
network  falling  to  a  predetermined  value.  The  station 
is  shut  down  when  the  demand  on  the  system  is  such  that 
the  outjmt  of  the  machine  <lroi)s  to  a  ]iredetermined 
value,  but  a  time  delay  relay  prevents  the  station  shut- 
ting down  until  a  pre-ariimgcd  |)eriod  after  the  load 
has  dropped  to  the  corrcrt  value  ;  this  prevents  the  shut- 
tint.'  dnwn  of  the  machine  on  .-i  momentary  reduction  of 
load. 
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The  machine  is  started  by  means  of  a  series  of  low- 
Toltage  relays ;  if  the  network  voltage  falls  below  a  pro- 
uetermined  figure  a  connection  is  made  through  a  time- 
limiting  device,  which  delays  the  action  of  the  master 
relay  for  a  certain  period.  This  is  necessary  to  prevent 
temporary  drops  in  pressure  starting  the  gear.  The 
master  relay  then  puts  into  operation  relays  controlling 
the  following  sequence: — (a)  Lifts  the  brushes  off  the 
commutator;  (i)  closes  h.p.  switch  which  puts  pressure 
on  to  the  rotary  transformer;  (c)  closes  l.p.,  a.c,  con- 
tactors on  half  voltage  of  transformer  ;  {d)  rotary  runs 
up  to  speed;  (c)  polarity  of  d.c.  is  checked;  if  correct, 
sequence  carries  on  ;  if  not,  polarity  is  corrected  by  field- 
reversing  relay;  (/)  closes  l.p.,  a.c,  contactors  on  to  full 
pressure  of  transformers;  {g)  lowers  the  brushes  on  to 
commutator ;  (h)  d.c.  contactors  make  circuit  to  d.c. 
bus-I)ars  through  resistances  whicli  limit  the  current  that 
can  pass;  if  this  current  is  not  excessive,  contactors 
cut  out  limiting  resistances  and  put  rotary  directly  on 
to  the  bars;    {k)  d.c.  eontactors  on  feeders  close. 

Should  the  various  relays  installed  for  taking  care  of 
overloads  on  the   d.c.    feeders,     excessive    loads    on   the 


was  opened  in  November,  1808,  and  com^i.sted  of  about 
<')1J  miles  double,  and  9J  miles  single  trai:k.  Tht.- 
majority  of  the  routes  radiate  in  fan-like  formation  froni 
the  Pier  Head,  fig.  C.  The  record  number  of  pashengers 
carried  in  any  one  year  is  220,219,091.  The  standard 
electric  cars  are  fitted  with  two  40-h.p.  motors,  and  the 
latest  type  with  roller  bearings.  The  tramcars  are  built 
and  maintained  at  the  Lambeth  Road  works,  and  new 
works  are  to  be  erected  at  Edge  Lane. 

Where  the  width  of  the  roadway  allows,  the  track  i> 
laid  on  sleepers  in  the  centre  of  the  roadway,  and  no 
other  traffic  is  allowed  to  use  this  portion  of  the  roail. 
At  the  dead-end  termini  the  trolleys  are  reverseil  with- 
out leaving  the  wires. 

Since  tho  inauguration  of  the  undertaking. 
£1,016,662  has  been  paid  in  rates  and  taxes,  whilst 
£1,062,899  has  been  contributed  towards  the  relief  of 
the  city  rates. 

Fig.  7  is  a  plan  showing  the  tramway  and  motor- 
omnibus  routes,  together  with  the  positions  of  electricitv 
stations,  tramway  depots,  &c.     In  conclusion.  ■•"  have 
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Plan  shcwing   positions  of  Electric  Supply  Stations 
Bus   AND  Tramway    Routes. 
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+  Lambeth  Road  works. 
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—  Tramway    Routl::- 
•"  Motor   Omnsus  Roi/tes 
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rotary,  <tc.,  or  thermostats  in  the  bearings  operate,  the 
plant  is  shut  down  and  all  the  automatic  gear  locked  out, 
so  that  an  inspector  must  ascertain  the  trouble  and  reset 
the  relay  before  the  plant  can  again  operate. 

To  shut  down  the  plant  automatically  there  is  an 
imderload  relay,  which  operates  if  the  outgoing  current 
falls  to  a  predetermined  minimum  and  remains  there 
for  a  given  period,  which  is  adjustable  between  about 
three  and  twenty  minutes. 

The  whole  of  the  automatic  equiiiment  has  been  s\ip- 
plied  by  the  Metropolitaii-Vickers  Kloctrical  t'o.,  Ltd. 

The  underground  distributing  mains  are,  for  the 
most  jiart,  laid  according  to  th*  Callender  solid  system. 
The  joint  boxes  fixed  beneath  the  pavement  are  lillcil 
with  heavy  insulating  oil. 

Tlie  amount  of  energy  sold  during  11I21  was 
88,188,415  kWh,  of  wliicli  26,41 . '1,26,5  kWh  was  f,ir 
traction  purpo.ses. 

The  capital  expenditure  of  tho  undertaking  up  to 
December  31st,  1921,  was  £3,092,134,  and  the  total 
income  for  1921  was  £995,988.  The  total  connections 
to  the  supply  mains,  excluding  the  tramways,  are  equiva- 
lent ta  81,382  kW,  the  h.p.  of  motors  connected  being 
66,674,  and  the  number  of  consumers  23,202.  • 

The  Corporation  took  over  the  horse  system  from  the 
Liverpool  United  Tramways  and  Omnibus  Co.  in  1897. 
The  first  section  of  the  overhead  trollev  electric  s^'8t€m 


to  express  our  indebtedness  to  Mr.  H.  Dickinson. 
M.I.E.E.,  iSrc,  city  electrical  engineer,  for  providing  the 
details  and  photographs  reproduced  above. 


New  Stobic  Steel  Furnaces. — \n  interesting  new  steel- 
making  process  has  been  put  int«^)  successful  operation  at 
»he  works  of  Messrs.  Edgar  .\llen  !s,  Co.,  Ltd.,  Shellield.  which 
promises  a  great  revolution  in  electric  steel-melting  in  the 
near  future.  The  SU)bie  Steel  Co.  lias  installed  in  those 
works  one  10-ton  and  one  3i-kjn  Stobie  electric  et<«l-melting 
rurnaces,  which  arc  beiii>,'  worked  togothor  as  a  single  unit 
under  the  Stobic  patent  duplex  electric  process.  By  this 
means,  scrap  steel  is  electrically  melted  and  refined  by  oxida- 
tion in  a  continuous  maimer  in  the  largo  primary  furnace, 
»nd  a  third  or  more  of  tho  molten  bath  is  transferred  down  a 
ehoot  at  short  intervals  to  the  small  si'condary  furnace  for 
finishing.  The  advantages  of  the  process  are  both  electrical 
and  metallurgical :  Klectrically,  the  load  factor  is  greatly 
increased  by  the  continuous  working,  and  the  pc^wer  factor 
19  much  improved  by  the  maintenance  of.  mainly,  molten 
baths.  Fluctuatione  of  current  are  also  less  marked  ami  of 
.shorter  duration.  MctJkllurgically,  the  main  advantage  is  the 
frequent  supplies  of  small  quantities  of  steel,  of  viirying  com- 
{xieitions  if  required,  at  the  low  cost  of  operating  plant  of 
large  output.  For  ingots  or  foundry  work  this  advance  in 
practice  is  of  considerable  interest.  Additional  advantages  of 
the  new  proccjBs  over  an  installation  of  several  furnaces  work- 
ing independently  include  tJie  smaller  space  mvupied  by  the 
plant;  the  reduced  crane  service  required;  the  much  reducea 
repairs  to  furnace  linings  for  a  given  output  of  stoel,  and  the 
freer  choice  of  scrap  for  melting. 
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To  enable  us  to  complete  replies  to  queries  received  this  week, 
we  need  the  names  of  manufacturers  or  suppliers  of :  — 

■■  Canadian  "  prinder  for  use  in  the  tool-post  of  a  lathe. 
Gould's  patent  hingebelt  fastener. 

"  SiMPLieiTAS  "  switch. 

■'  Inventa  "  tire. 

■■  Jekrvafid  "  or  '■  Geervard  "  lighting  sot. 


PORTHCOMINQ     EVENTS. 


Institution  of  Electrical  Engineers.— Informal  meeting.  .Mondav  Dccenibor 
I8lh.  .\i  the  Inslilulion.  \  icloria  ninbankmcnl,'  W.C.  At  7  p.m.  Dis- 
lus^ion    on   "lime   Switches."    to    be    opened    bv   Mr.    E.    E.    Sharp. 

(Sheffield  and  Oiatrict  Sub-Oentre).— Wednesday,  December  aoih  At 
th.-  Koval  Victoria  Hotel.  Sheffield.  .\t  7.30  p.m.  Paper  on  "  The  Possi- 
bi;iti.>  of  Transmi.<sion  bv  Underground  Cables  at  1<W, 000, 150,000  V,"  by 
.Ma|or    .\.   .M.   lavlor.  ' 

Institution  of  _5i|iii  Engineers.— Tuesday.  December  Wlh.  At  the  Institu- 
tion Great  c^eorge  Street,  S.W.  At  6  p.m.  Paper  on  "  E.ttensions  at 
Tilbury    Dock,    lal3-17,"    by    .Mr.    K.    M.    G.    Du-Plat   Taylor. 

Saturday.  December  ICth.  Students'  visit  to  the  Greenwich  power  sla- 
lion  of  the  L.t "C.   Tramways. 

Institution  of  Engineers  and  Shipbuilders  in  Scotland.— luesdav.  December 
19th.     At    Rankine    Hall,    Glasgow.     At    7.:iO  p.m.     Ordinary    meeting. 

Chemical  Society.— Thursday.  December  21st.  At  Burlington  House,  W. 
\i    N    p  iti.     t)rdinary    meeting. 

Batti-Wallahs'  Society.— Friday,  December  22nd.  At  the  Engineers'  Club. 
W  .     .At    6  p.m.     Christmas  smoking  concert  and  re-union. 

Edinburgh  Electrical  Society.— Friday.  December  22nd.  At  the  Philosophical 
Institute.  At  8  p.m.  Paper  on  "  Common  Telephone  K— '••  "  i—  «'- 
G.    I-;.    .Mackintosh.  "^ 

Junior  Institution   of   Engineers. -Fridnv.   December    22nd 

Street.     S.U         \;     7  Ml     pm.     Social    'eycninc. 


bv    Mr 


NOTES. 

Batti'M'allahs'  Society.— The  Society  is  giving  a  Christ- 
mas smoking  concert  and  re-union  at  the  Engineers'  Club  on 
Friday.  Decemlier  -Und,  at  8  p.m.  Tickets,  2s.  fid.  each,  can 
be  obtained  from  the  hon.  secretary,  Mr.  M.  Whitgift  34 
Broadway,  S.W.I. 

Therm  Inquiry. — The  official  inquirj-  that  is  beinj'  held 
at  the  request  of  the  London  County  Council  by  the  Board 
of  Trade  into  the  system  of  charging  for  ga.s  by  the  therm 
instead  of  by  volume,  commen<'ed  at  the  Institution  of  Civil 
Engineers  on  December  I'ith,  under  the  chairmanship  of  Sir 
Clarendon  (J.  Hyd«. 

Appointment  Vacant. — Sub-slation  engineer  attendant, 
for  the  Hackney  Borough  Council  electricity  department. 
(See  our  advertisement  pages  to-day.) 

Birmingham  Electric  CInb. — Mr.  C.  C.  A.  Macdonald 
was  on  Saturday  night  last,  appointed  president  of  the  club. 
TTie  other  ofticers  elected  were  :  vice-presidents,  Messrs.  F. 
Cnwin  and  P.  Shaw;  treasurer,  Mr.  A.  Cunningworth;  and 
secretary,  Mr.  T.  Birkett.  It  was  repoited  that  the  progress 
of  the  club  had  been  well  maintained  during  the  year,  and 
that  there  was  in  hand  a  satisfactory  balance. 

The  British  Empire  Exhibition  Inquiry. — Sir  VVilliain 
.Toynson-Hicks,  Bart.,  M.P.,  who  is  making  nn  ■inquiry  on. 
behalf  of  His  Majesty's  Government  into  certain  aspects  of 
the  British  Empire  Exhibition,  held  a  meeting  on  Tuesday, 
at  the  Board  of  Trade,  with  representatives  of  the  Executive 
Council,  the  Management  Committee,  and  the  genera! 
management  of  the  Exhibition,  together  with  the  High  Com- 
niisflioners  for  the  Dominions  and  India.  .\t  this  meeting, 
plans  were  made  as  to  the  itrocedure  to  be  adopted  in  connec- 
tion with  the  inquiry,  which  will  now  proceed  immediately. 
The  t«rm8  of  reference  governing  the  inquiry  are  a» 
follows :  — 

To  inquire  into  the  following  questions  in  connection  with 
the  British  Empire   Exhibition  I'- 
ll)  What  steps  are  being  taken  to  provide  for  full  consul- 
tation  with   representatives  of  the  Dominions  and   the 
(.'olonies  in  order  to  secure  tb."  use  of  Imperial  produce 
in  connection  with  the  exhibition. 

(•i)  The    granting    of    concessions    for    entertainments    and 
amusements. 

(3)  The  criticisms  of  certain  members  of  the  Publicity  Com- 
mittee as  to  the  limited  opportunities  afforded   to  that 
Committee    to    as-sist    in    the    publicity    work    of    the 
exhibition ; 
and  to  report  thereon  to  the  Colonial  Office,  the  India  Office, 
and  the  Board  of  Trade   and  to  the  Executive  Council,   anti 
also  in   this  connection   to  consider  and  recommend    whether 
any  further  steps   can    usefully   be   taken    to  strencrfhen   th*" 
control   of  the   Executive   Council    over  the    eeneral    conduct, 
and   administration  of  the  exhibition.     Sir  William  .Toynson- 
Hicko  will  be  prepared  to  receive  communications  from  anv 
orcanitations  or  individuals  who  mnv  desire  to  give  evidence. 
Mr.  R.  W.  Dalton,  His  Majesty's  Trade  Commissioner  in  New 
Zealand,  who,  as  already  stated  in  the.  Revibw,   is  now  in 
thig   conntry   and    will    shortly    proceed    to    Canada   as    His 


Majesty's  Senior  Trade  Commissioner,  will  act  as  secretary, 
and  communications  in  connection  with  the  inquii'y  should 
be  addrcss<?d  to  him  at  the  Department  of  Overseas  Trade, 
35,  Old   Qucon   Street,    London,  S.W.I.  Mr.  John   F.   P. 

Rawlin.soii.  K.C..  M.P.,  has  agreed  to  advise  Sir  William 
Joyuson-Hicks  with  regard  to  any  legal  questions  which  may 
ari.se  out  of  the  investigation. 

Accident. — Whilst  engaged  in  work  on  an  electric  feeder 
at  North  Brook  Works,  Keighley,  on  December  10th.  Ralph 
luman,  an  employe  of  the  Corporation  Electricity  Depart- 
ment, received  a  shock  and  was  rendered  unconscious.  Ihe 
hne  on  which  he  had  been  working  all  the  morning  had 
been  "  dead."  but  by  .some  means  .still  to  be  explajned  it 
became  "  alive  "  unexpectedly.  Inman's  hands  and  feet  were 
badly   burned,   but  at  the  hospital  he  regained  consciousness. 

The  Electricity  Supply  Act,  1922  (South  Africa) .\t  the 

recent  Conference  of  Municipal  Electrical  Engineers  (South 
Africa)  Mr.  T.  C.  Wolley  Dod  (City  Electrical  Engimx'r.  Pre- 
toria) read  a  paper  and  led  the  discussion  on  "  The  Electricity 
.\ct,  19'22,  Union  of  South  Africa."  The  paper  was  not  an 
exhaustive  review  of  the  Act,  which  now  took  precedence  of 
the  Provincial  Laws  and  Ordinances,  except  where  these 
were  not  over-ruled,  .^fter  pointing  out  that  the  Act  estab- 
lished two  distinct  bodies,  w'liich  w'ere  responsible  for  its 
administration — an  Electricity  Supply  Commission  and  a 
Board  of  Control — the  author  contended  that  in  practice  it 
would  be  found  that  the  Commission  liad  actually  a  monopoly 
with  regard  to  new  power  stations.  As  far  as  practicable  it 
iimst  carry  on  at  neither  a  profit  nor  a  lo^s,  and  it  was  laid 
down  in  the  Act  that  if  there  was  either  a  surplus  or  a  tleficit 
on  any  year's  working,  allowance  should  be  made  in 
adjusting  the  charges  for  electricity  to  be  supplied  the  follow- 
ing year.  The  author  .said  :  "  It  is  futile  to  compare  the  .\ct 
under  discussion,  with  the  Electricity  (Supply)  Act  in 
England.  In  the  Union  of  South  .'Africa  there  is  so  small  a 
)iast  and  so  great  a  future  that  we  may  say  that  it  is  tlie 
i'liture  and  not  the  past  that  has  to  be  dealt  with.  With  one 
exception  there  is  no  power  station  of  any  importance  selling 
electrical  energy  in  the  I.'nion  of  South  Africa  excei>t  the 
municipalities. 

"  The  main  object  of  the  Act  is  to  ensure  that  the  future 
supply  will  be  developed  in  the  general  interest  of  the  com- 
munity, rather  than  to  meet  the  expediency  of  the  moment 
for  one  section  of  the  community,  and  I  submit  that  the  .\ct 
substantially  ensures  this.  The  Commission  will  be  in  a 
position  to  rai.se  capital  at  rates  of  interest  below  those  thiit 
would  be  expected  on  the  capital  of  the  less-favoured  private 
undertaker.  The  Commission  is  not  a  Government  depart- 
ment, bound  by  Civil  Service  rules  and  red  tape,  but  is  in  an 
equally  favourable  position  with  the  private  undertaker  with 
legard  to  freedom  of  employment. 

"  Although  the  Commission  has  a  practical  monopoly  of  the 
future  large  generating  stations  in  the  Union  it  w-ill  be 
difficult  for  it  to  abuse  that  monopoly.  Clause  49,  which  had 
frig'ntened  many  neople,  stated:  '  It  shall  not  be  necessary 
for  the  jilaintiiT  in  prove  that  the  damage  or  injury  wa.s 
caused  by  the  negligence  of  the  defendant,'  and  '  damages 
m.iy  be  vecovcrea  I'otwi'h -tandi  ig  the  absence  of  such  prool 

■'  .\t  first  sight."  he  said,  "  this  Itxiks  very  drastic,  but  i< 
we  are  careful  not  to  read  into  this  clause  more  than  it 
states,  and  if  we  realise  that  the  defendant  still  maintains  all 
rights  that  he  is  not  specifically  deprived  of.  we  mu.st  realise 
that  it  is  competent  for  the  defendant  to  plead  that  he  was 
not  negligent.  The  clause  onlv  shifts  the  onus  from  the  plain- 
tiff to  the  defendant." 

Mr.  W.  C.  Gardener.  ex-Mayor  of  Cape  Town,  who  hail 
taken  a  prominent  part  in  connection  with  the  .\ct.  was  glad 
to  hear  Mr.  Dod's  observations  regarding  Clau.se  49.  as  that 
was  a  matter  which  had  caused  some  anxiety.  They  had  all. 
more  or  less,  got  the  idea  that,  according  to  the  terms  of  the 
clause,  it  was  not  necessary  for  a  plaintiff  to  nrove  anything 
in  order  fn  succeed.  In  the  li'iht  of  Mr.  Jlod's  remarks,  he 
thought  the  clause  was  satisfactory. — Capf   Timrs. 

The  Electrical  Trades  Benevolent  Institution. — Mr.  F.  B. 
O.  Hawes,  hon.  .secretary  of  the  E.T.B.T..  informs  us  that  the 
Institution,  prior  to  the  last  annual  festival,  had  an  invested 
fund  of  .^1S.717:  in  connection  with  the  .'innual  festival  the 
sum  of  i'S'Hl  was  collected,  .\dding  the  available  uninvested 
income  in  hand  to  this  sum.  the  .■iiiiount  which  can  be  invested 
before  the  end  of  the  vear  is  .CLlfK).  which  will  bring  +llu. 
invested  funds  up  to  i'19.S17.  "  We  felt  confident."  .says  Mr. 
Hawes.  "  that  we  should  this  year  attain  the  milestone  of 
£20.000.  but  as  it  will  be  seen  from,  the  above,  we  still  need 
iiist  under  f'200  to  get  to  this  point.  I  have  had  a  promise 
from  six  gentlemen  th.nt  if  I  can  obtain  this  sum  before  the 
end  of  the  year  they  will  each  contribute  towards  it  the  sum 
rif  £5.  May  I  anneal  to  your  readers  to  as.sist  me  to  secure 
this  gift  by  helping  to  make  up  this  comparatively  small 
amount  now  required? 

"  Should  any  of  your  readers  hold  the  view,  which  I  have 
heard  expressed,  that  this  Institution  is  building  up  .an  un- 
necessarily larce  invested  fund,  may  T  cite  as  an  example 
.another  benevolent  institution,  which  has  existed  for  nearly 
sixty  years,  and  trives  heln  to  persons  in  a  somewhat  similar 
walk  of  li/p  to  those  whom  we  exi.st  to  heln.  That  institution 
posBes.ses  invested  funds  exceeding  £100,000.  and  yet  the 
demand  on   its  funds  in    the    year    1921    exceeded    the    tota' 
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income.  I  have  no  doubt  that  when  this  Institution  reaches 
the  same  age  the  demands  for  assistance  will  be  greater  than 
those  on  the  fund  to  which  I  have  ju.st  referred." 

We  cordially  commend  this  most  worthy  Institution  to  the 
attention  of  our  readers,  for  there  is  no  question  but  that  the 
fund  is  far  too  small  to  fulfil  the  objects  for  which  it  was 
established. 

Aire  and  Calder  Electricity  District. — Sir  John  Snell 
(chairman)  and  Mr.  Archibald  Paye  (of  the  Electricity  Com- 
mission) attended  a  conference  at  Bradford  Town  Hall  on 
Friday  last,  of  representatives  of  the  municipal  authorities 
in  the  Aire  and  Calder  Electricity  District,  to  consider  pro- 
posals in  connection  with  the  matter  of  co-ordination  and  de- 
velopment of  electrcity  supplies  in  those  portions  of  the  West 
Bding  of  Yorkshire  covered  by  the  inquii-y  held  at  Leeds  m 
May,  1921.  The  chair  was  occupied  at  the  meeting  by  .Alder- 
man Wilfred  Turner,  Deputy  Lord  Mayor  of  Bradford  and 
Chairman  of  the  Bradford  Electricity  Committee.  As  a  result 
of  the  consultations,  it  is  stated,  the  Commissioners  hope  to 
secure  a  basis  common  to  all  parties  concerned.  The  con- 
ference was  adjourned.  Negotiations  are  to  be  resumed  at  an 
early  date  not  yet  fixed.  For  the  Aire  and  Calder  District, 
it  will  be  remembered,  there  were  .submitted  at  the  Leeds 
inquiry  last  year  three  alternative  schemes  by  a  consnsus 
of  local  authorities,  led  by  Bradford  Corporation,  and  known 
as  the  Conference  Scheme ;  by  Leeds  Corporation ;  and  by  the 
Yorkshire  Electric  Power  Co. 

Electric  Heating  in  Soutli  Africa. — At  the  recent  Confer- 
ence of  Municipal  Electrical  Engineers  (South  Africa)  an 
interesting  paper  on  "  Supply  of  Current  for  Electric  Heating 
from  Central  Stations  "  was  read  by  Mr.  .John  Roberts, 
Borough  Electrical  Engineer  of  Durban,  and  member  of  the 
Council  of  the  Association.  The  lecturer  reviewed  the  present 
position  of  electrical  development  in  South  Africa,  and  gave 
convincing  reasons  why  electric  heating  should  be  used  ex- 
tensively, pointing  out  its  general  advantages.  Mr.  Roberts 
contended  that  the  supply  of  electricity  for  domestic  pui- 
poses,  including  heating,  to  every  consumer,  w-as  a  practical 
proposition.  There  was  a  disposition  among  certain  electricity 
supply  engineers,  he  said,  to  discourage  attempts  to  give  elec- 
trical service  in  the  home,  and  it  was  feared  that  the  electricity 
needed  could  not  be  supplied  at  rates  low  enough  to  encourage 
people  to  adopt  electric  stoves. 

Mr.  Roberts  demonstrated  that  electricity  could  be  supplied 
to  compete  with  any  other  form  of  heating,  including  gas. 
The  efficiency  of  gas  and  electric  heating  on  a  calorific  basis 
was  compared,  and  the  cost  of  the  necessary  electrical  plant  to 
supply  every  domestic  consumer  with  heat  was  gone  into. 
The  lecturer  worked  out  the  cost  of  distribution  for  the  ca-w 
of  an  actual  Durban  residential  area  of  about  &i  acres,  com- 
prising '234  consumers.  The  maximum  demand  and  consump- 
tion were  calculated  from  recording  ammeter  charts  of  twelve 
firemen's  quarters,  in  w-hich  electric  cooking  had  been  exclu- 
sively used  for  some  years,  and  the  system  of  transmitting 
and  distributing  the  heavy  load  demanded  was  fully  descril^ed. 
The  cost,  including  capital  charges,  of  supplying  15, (KR)  con- 
sumers with  electric  heat  was  then  determined,  together  with 
the  revenue  derived  at  present  rates  in  Durban.  The  capital 
cost  was  found  to  be  j61.U80,(XHJ.  Revenue  was  estimated  at 
■  £237.800;  cost  of  production.  i;21o,700;  and  profit,  £22,000.  A 
number  of  charts  taken  from  a  recording  ammeter  of  actual 
consumption  were  shown,  also  charts  showing  the  system  of 
transmission  and  distribution,  as  well  as  photographs  of 
various  forms  of  sub-stations. 

Mr.  J.  M.  Clark,  of  Johannesburg,  stated  that  there  was  a 
great  deal  of  domestic  stupidity  in  connection  with  the  use 
of  electricity,  greater  than  in  the  case  of  gas,  and  in  thi.s 
respect  the  work  of  the  electrical  -engineer  was  to  some  extent 
handicapped. 

Mr.  F.  T.  Stokes,  Chief  .Assistant  Engineer,  Electricity 
Supply  Department.  Johannesburg,  stated  that  in  Johannes- 
burg they  had  26,0(K)  electricity  and  GftO  gas  consumers,  but 
notwithstanding  this  statistical  disparity,  the  town  was  pro- 
posing to  spend  £750,000  on  new  gasworks. — Cape  Times. 

Educational.— Royal  Technical  College,  Glasgow.— The 
annual  report,  covering  the  12()th  ses.sion,  has  been  published. 
It  is  stated  that  the  record  of  the  year  is  again  one  of  pressure 
and  difficulty.  The  Governors  have  again  been  continually 
occupied  in  meeting  increasing  demands  from  limited  re- 
sources, but  owing  to  the  co-operation  of  the  staff,  the  work 
of  the  college  has  been  maintained  at  the  accustomed 
standard. 

A  Reversing  Turbine.— Dr.  T.  M'C.  .Adair,  of  Belfast,  has 
recently  been  considering  the  harnessing  of  the  deep  and 
narrow  strait  which  connects  Strangford  Lough  with  the  Irish 
Sea,  and  for  thia  purpose  hns  designed  a  turbo-generator  set 
fitted  with  an  automatic  rjddei  which  is  intended  to  caus<» 
the  set  to  swing  round  when  the  direction  of  the  water  current 
changes,  to  keep  the  turbine  he.nd-on  to  the  flow.  The  turbiiio 
would  appear  from  n  rorrespondent'.s  description  to  be  n.  simple 
propeller  device,  and  like  so  many  previous  inventions  a  model 
worked  perfectly.  It  is  hoped  to  utilise  the  power  for  "  in- 
dustries on  the  spot  "  or  transmit  it  to  Belfast.  It  is  a  pity 
that  the  Belfast  station  ha.s  been  ext^ended  at  so  great  an  ex- 
pense, but  it  will  probably  continue  running  in  spite  of  the 
proposed  development. 

Radio- Control. — A  new  method  of  obtaining  aerial  photo- 
jraphs.  in  which  the  hand  of  the  operator  is  replaced  by  radio- 


control,  is  being  experimented  with  by  the  United  States 
Army  Air  Service.  A.  small  kite-balloon  carries  up  with  it  a 
camera  controlled  by  an  operator  at  a  6nntchbr,ard  on  the 
ground.  Not  only  can  the  camera  be  made  to  take  pictures  of 
what  lies  directly  beneath  it,  but  the  operator  on  the  ground 
can  turn  the  camera  in  any  direction  desired. — iJailj)  Mail. 

Electricity  in  Steel  Works. — .\  paper  dealing  with  the  use 
of  electricity  in  steel  works  wa.s  read  on  December  iRt  at  a 
meeting  in  Glasgow  of  the  West  of  Scotland  Iron  and  Steel 
Institute  by  Mr.  William  MacFarlane.  electrical  engineer  at 
the  Mossend  Steel  Works.  The  lecturer  referred  to  the  possi- 
Silities  of  effecting  considerable  economics  in  the  utilisation  of 
electricity  in  steel-making.  While  they  had  not  yet  the  super- 
stations  which  were  to  produce  cheap  and  abundant  supplies 
of  electricity  for  industrial  purposes,  the  steel  works,  with  the 
enormous  quantities  of  waste  heat  and  exhaust  steam  at  their 
command,  could  utilise  these  to  produce  electrical  energy  for 
their  own  purposes  cheaper  than  it  wa-s  possible  to  obtain  sup- 
plies from  even  a  large  power  station  like  that  of  Gla.sgow  Cor- 
lx)ratiou  at  Dalmarnock. 

South  African  .Municipal  Electrical  Engineers'  Conference. 
—The  .Annual  Conference  of  Municipal  Electrical  Engineer* 
and  delegates  was  recently  held  in  Cape  Town.  Mr.  G.  H. 
Swingler  (City  Electrical  Engineer.  Cape  Town)  was  elected 
president  for  the  ensuing  year,  and  Mr.  H.  .A.  Eastman  (of 
the  Cape  Town  Corporation  electrical  staff)  hon.  secretary  and 
treasurer. 

An  Example  of  Floodlighting.— Holophane,  Ltd..  has 
sent     us     a     photograph,    rcprnduccd     herewith,     of     an     ex- 


.A  "  HoLOFHAXE  "  Flood-lighting  Install.\tion. 

cellent  example  of  flood-lighting  which  has  recently  been 
carried  out  at  the  Ilford  Super  Cinema.  The  super- 
stiiicture  is  illuminated  by  three  100- W'  "  Holophane 
projectors  on  each  side,  giving  an  average  intensity  of  15  foot- 
<-andles.  The  interior  reflector  is  of  prismatic  construction, 
and  is  housed  in  a  spun<-op^r  casing,  the  wholo  being 
<M|uippe(l  with  adjustable  brackets  and  special  fixing  arrange- 
ments for  the  lamp.  The  scheme  was  planned  in  conjunction 
with  the  consulting  electrical  engineer.  Mr.  H.  W.  SuttoD. 
The  installation  was  carried  out  by  Messrs.  Harrison  Bros., 
Middlesbrough. 

Electricity  from  the  Winds. — .A  scheme  to  harness  the 
winds  and  make  them  produce  cheap  electricity  for  rural  dis- 
tricts is  being  considered  by  the  Ministry  of  .Agriculture.  In- 
vestigations are  to  be  carried  out  to  see  how  much  electrical 
power  can  be  obtained  in  this  manner. — Drtili;  i?jprc«.«. 

Damages  for  Telephone  Inefndency. — .A  Minneapolis 
attorney,  Mr.  George  S.  Grimes,  hss  ."lecured  a  verdict  for 
£'210  from  n  jury  for  dam.iges  sustained  by  an  inefficient  tele- 
phone service.  He  sued  for  £(330  for  time  lost  between  1917 
and  19'20  through  getting  the  wrong  numbers,  waiting  for 
the  exchnnce.  and  answering  calls  not  intended  for  him. 
The  Nnrth-West^-rn  Bell  Telephone  Co.,  TT.S.A..  is  appealing 
acain.«t  the  verdict  on  the  grounds  that  it  is  not  liable  for 
damages  when  it  gives  as  good  a  service  as  it  can  in  the  cir- 
cumstances. ^Ir.  Grimes  save:  "At  least  20.000  business 
men  of  Minneapolis.  I  am  sure,  have  as  good  cases  as  mine 
ag.iinst  the  company,"— Pai7j/  Mail. 
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Society  of  Technical  Engineers. — Mr.  Norman  ^^'\ld, 
director  of  the  Society,  in  adOiessing  a  ujfeting  of  the  Bristol 
branch  on  December  1st,  reuuirked  that  the  more  the  future 
of  the  Society  was  considered  the  more  important  did  ita 
work  appear  to  be.  its  functions  were  threefold.  First,  to 
contribute  to  the  Ix-tter  understanding  on  the  part  of  tho 
governing  bodies  of  this  country  of  the  limitless  importance 
of  the  apphcations  of  science  to  industry.  Secondly,  to  obtain 
euch  an  uiiprovement  in  the  conilitions  under  which  that 
kind  of  work  was  carried  on  as  would  make  it  more  efficient. 
And,  thirdly,  to  create  some  machinery  for  the  relations 
between  organised  administrative  and  technical  workers  and 
organised  employers  on  the  one  hand,  and  organised  manual 
workers  ou  the  other  hand,  such  as  would  lead  to  a  fuller 
appreciation  by  each  group  of  the  work  of  the  other  groups, 
and  thus  promote  smoother  working,  greater  efficiency,  and 
greater  prosperity.  Their  immediate  business,  however,  was 
to  strengthen  their  own  organisation,  so  that  it  would  be 
more  fully  representative  of  the  technical  and  administrative 
stalls  in  engineering.  Witli  that  end  in  view  they  must  pro- 
vide definite  benefits  for  their  own  members.  As  a  first  step 
in  that  direction  they  should  all  combine  to  put  into  thorough 
working  order  the  unemployment  insurance  scheme  for  tecJi- 
nical  engineers  which  had  recently  been  started.  They  should 
also  do  their  be.st  to  make  the  Employment  Bureau  effective, 
so  that  not  only  the  member  seeking  a  post,  but  the  fi^rm 
seeking  an  official,  would  be  aided.  Each  branch  council 
should  make  it  its  business  to  get  every  member  of  the  branch 
to  join  in  the  uneniployment  insurance  scheme,  and  to  make 
a  thorough  investigation,  for  the  information  of  their  own 
national  executive,  of  the  circumstances  which  were  spet'ially 
characteristic  of  the  conditions  in  its  area, 

.\  general  meeting  of  the  Stretford  branch  was  held  on 
December  7th.  Following  the  election  of  officers  for  the  en- 
suing year,  an  address  was  given  by  the  chairman  of  the 
e.xecutive  council  (Mr.  I..  H.  A.  Carr)  on  the  work  accom- 
plished by  the  S<)ciety,  with  particular  reference  to  the  past 
year's  working.  In  this  address  reference  was  made  to  the 
improvements  in  conditions  and  terms  of  employment  which 
had  resulted  in  the  past,  both  directly  and  indirectly,  from 
the  Society's  activities.  The  speaker  also  described  the  steps 
which  had  been  taken  in  connection  with  the  second  group 
of  the  Society's  objects,  namely,  those  covering  the  advance- 
nient  of  the  British  engineering  industries,  and  pointed  out 
that  this  group  of  objects  could  not  be  entirely  dissociated 
from  the  objects  connected  with  the  advancement  of  the  indi- 
vidual, since  a  sound,  healthy  industry  was  essential  if  the 
status,  salary  and  i)osition  of  the  technical  engineer  were  to 
be  improved  to  the  requisite  level. 

The  address  was  followed  by  a  discussion  on  the  immediate 
steps  in  front  of  the  Society,  many  u.seful  suggestions  being 
made  by  members  present. 

fn  the  cour.se  of  this  discussion  Dr.  Hankey  (chairman  of 
the  Manchester  branch  of  the  British  .'Vssociation  of  Chemists). 
who  was  present  by  invitation,  gave  a  brief  outline  of  the 
activities  of  his  society.  He  emtihasised  the  similarity  of  the 
two  organisations,  and  expressed  the  hope  that  .some  cIosj.t 
co-operation  between  the  two  Imdii-s  would  be  possible. 


INSTITUTION     NOTES. 


Institution  of  Llectrical  Engineers. — At  the  ordinory  meet- 
ing on  December  7th,  the  President  i-ead  a  letter  from  Col. 
Crompton,  who  has  recently  returned  from  the  meeting  of  the 
International  Electrotechnical  Commission,  referring  to  the 
giMxl  work  performed  by  Sir  Richard  Glazebrook  and  Mr. 
Roger  T.  Smith  at  that  meeting.  The  President  then  intro- 
duced Dr.  Fleming,  who  was  recently  elected  an  honorary 
member  of  the  Institution,  and  Dr,  Fleming,  in  acknowledging 
his  appreciation  of  the  distinction  conferred  U|)on  him,  said 
that  he  had  b«-n  an  ordinary  memlier  for  4U  years — ever  since 
the  infancy  of  electrical  engineering.  Me  expressed  the  hope 
that  conditions  would  return  in  which  electrical  engineers 
could  progres.s  with  greater  ea,se. 

Informal  Mecti.nos  Section.— At  the  meeting  of  the  In- 
formal S<-ction  of  the  Institution  on  December  4th,  Mr.  F.  A. 
Selater  opened  a  discus-^idii  on  "  An  Electric  Installation  at  a 
Model  Farm,",  and  descriU'd  plant  he  had  installed  some  two 
years  ago  in  tbi'  dairy  farming  quarters  of  a, large  estate  in 
the  South  of  England.  His  lantern  slides  showed  the 
scrupulous  clianlineAs  of  the  milking  and  feeding  barns  with 
paved  and  covered  approaches,  tlie  absence  of  mud,  usually 
asaociated  with  farms,  and  the  studied  convenience  of  the 
lighting  with  its  'i-way  coutrole.  Notable,  too,  was  an  in- 
genioub  and  rapid  .self-starting  device  (Sclatcr's  patent)  for 
the  17-h.p.  engine — by  motoring  the  generator  from  the  storage 
battery  and  drawing  to  the  engine  waste  heat  from  the  regu- 
lat<jr  coils. 

Mr.  R.  Borla.se  Matthews  congratulated  Mr.  Selater  on 
his  success,  but  critjci..:*-d  tlio  farm  :is  being  a  model  and  not  a 
commercial  farm.  He  saiil  the  careful  lighting  of  the  milking 
barns  could  be  justified  as  good  buainew,  for  he  had  found 
good  light  could  be  got  for  nothing— paid  for  by  milk  formerly 


spilt.  He  also  showed  lantern  views  and  described  many 
applications  of  electricity  to  the  farm.  The  German  Govern- 
ment was  so  alive  to  the  importance  of  this  subject  that  South 
German  farmers  had  been  notified  that  they  must  avail  them- 
selves of  electrical  methods  within  the  next  three  years  or 
vacate  their  farms.  He  also  announced  that  the  British  autho- 
rities had  just  agreed  to  broadcast  weather  reiXHts  by  wireless 
telephone  instead  of  the  ten  words  a  minute  Morse  system 
now  employed. 

Mr.  .1.  F\  Avila  was  in  the  chair,  and  I'.i  uieiiil«'rs  took  part 
in  the'discussion. 

Dn  Mondav  next  a  discussion  on  "  Time  Switches  "  will  be 
op.'iied,  by  Mr.  E.  E.  Sharp. 

Junior  Institution  of  Engineers. — On  Tuesday  last  the  new 
invsideiit,  Capt.  II.  Riall  Sankey,  C.B.,  &e.,  delivered  his  in- 
augural address  at  the  Royal  L^nited  Services  Institution.  Mr. 
C.  H.  Woidinghain,  the  retiring  president,  occupied  the  chair 
during  the  first  part  of  the  proceedings. 

Royal   Institution. — The  arrangements  for  the  early  part 

of  next  year  include  two  lccture.s  on  "  The  Water  Power  of 
the  Empire,"  by  Mr.  Theodore  Stevens,  and  six  lectures  by  Sir 
Ernest  Rutherford  un  "  .-\tomic  Projectiles  and  their  Pro- 
perties." 

Institution  of  Heating  and  Ventilating  Engineers. — In  a 
recent  paper  before  the  In.stitution,  Mr.  C.  O.  Huntley  dealt 
with  the  sources  and  beneficial  effects  of  ozone.  He  as.serted 
that  more  than  half  of  the  ills  from  which  we  suffered  were 
due  to  the  bad  effect  of  foul  air  upon  the  nervous  system. 
This  was  so  generally  realised  that  ozone  was  now  being 
generated  for  employment  in  the  ventilation  of  offices,  work- 
shops, &c. 


OUR     PERSONAL     COLUMN. 

The  Editor$  invite  electrical  enyineen,  whether  connected 
with  the  technical  or  ths  commeTcial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Electrical  Review  posted  as  to  their 
movements. 

Mr.  T.  Hesketh,  manager  of  the  Folkestone  Electricity 
Supply  Co.,  Ltd.,  has  been  appointed  a  director  of  the  com- 
pany. 

Mr.  L.  -J.  Kettle  (Dublin  City  Electrical  Engineer),  Mr. 
McKeown  (Works  Engineer),  and  other  leading  officials, 
attended  a  presentation  tu  Mb.  Wm.  Nolan  by  his  colleagues 
in  the  Corporation  electricity  works  on  his  retirement 
through  ill-health.  The  gift  took  the  form  of  a  gold  Waltham 
watch. 

Mr.  Joh.n  I-j.  Newlaxd,  for  many  years  the  managing  du-ec- 
tor  of  the  Electrical  Contracts  &  Maintenance  Co.,  Ltd.,  has 
joined  the  board  of  the  Synchronome  Co.,  Ltd.,  and  is  to  take 
■  an  active  part  in  its  management. 

It  has  been  announced  that  the  next  to  occupy  the  position 
of  president  of  the  American  Institute  of  Electrical  Engineers 
will  be  Professor  Harris  J.  Rva.\,  of  Stanford  University. 
Professor  Ryan  has  been  prominent  in  electrical  engineering 
for  many  years,  both  in  the  United  States  and  abroad. 

Mr.  G.  W' .  Erskine  Loder  has  been  elected  chairman  of  the 
London,  Brighton  &  South  Coast  Railway  Co.  in  succession  to 
the  late  Mr.  Chas.  Macrae. 

Sw'ansea  Corporation  Electricity  Committee  has  re-elec+cd 
Col.  A.  Sinclair  chairman,  and  Councillor  G.  H.  Colwill 
vice-chaimian  for  the  ensuing  year. 

.\t  the  head  office  of  the"  Manx  Electric  Railway  Co., 
Douglas,  Mu.  Bektra.m  Kelly,  A.M.I.E.E.,  who  recently 
resigned  his  po.sition  with  that  company  to  take  uj)  the 
appointment  of  electrical  et\gineer  to  the  Douglas  Corporation, 
has  been  presented  by  the  officers  and  .staff'  of  the  Eleetno 
Railway  Co.  with  a  solid  silver  tea  service  and  tray. 

Lord  Faringdon  has  been  elected  deputy-chairman  of  the 
London  &  North-Eastern   Railway  Co. 

From  among  tho  five  candidates  who  were  selected  by  the 
Salford  Electricity  Committee  for  the  post  of  borough  elec- 
trical engineer,  Mr.  S.  .1.  Watson,  of  Bury,  has  been  unani- 
mously chos<'n  for  recommendation  to  the  Council.  Mr. 
Watson  has  been  at  Bury  for  26  years.  Tlic  salary  at  Salford 
is  to  be  f  1,2.50  per  annum  and  bonus.  There  were  50  appli-  ' 
cants  ft)r  the  jxisition,  and  the  above  recommendation  comea- 
before  the  Salford  Council  at  its  January  meeting. 

Mr,  W,  Fennkll,  engineer  and  secretary  of  the  Northwich' 
Electricity  Supply  Co.,  has  been  elected  as  a  repre.sentativc  of  , 
the  employers  on  District  Council  (No.  8)  North-Western  .\rca,  , 
Electricity  Supply  Industry,  in  the  place  of  Mr.  J.  H.  Tonge, 
who  has  resigned,  being  now  ineligible  for  the  position. 

Mr.  Percy  N.  Everett,  A.ssoc.M.Inst.O.E.,  late  chief 
Diesel  enguieer  with  Sir  W.  G.  .\rrastrong.  Whitworth  &  Co.,', 
Ltd..  Newcastle,  has  now  joined  the  staff  of  Messrs.  Hick,., 
Hargreaves  &  Co.,  Ltd..  of  Bolton,  as  manager  of  the  oil 
engine  department  of  the  company. 

Mr.  H.  Stanley  Deacon,  whose  connection  with  Cryselco, 
Ltd.,  of  Bedford,  began  in  1895,  when  the  electric  lamp  inr 
dustry  was  in  its  infancy,  has  just  retired  from  the  managing 
directorship,  but  he  will  remain  associated  with  the  board  in 
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an  advisory  capacity.     Mr.  Deacoli's  son  will  coutinue  to  act 
as  sales  superiiitendent.  '         ' 

With  reference'  to  the  paragraph  ill  our  last  issue 
regarding  Mr.  Sawtell's  appointment  in  the  South  of  Scot- 
land, we  are  asked  to  state  that  the  apixiintiiient  of  that 
t'entleinan  was  ciuite  distinct  and  .separate  from  the  iJositious 
of  Messrs.  Laiuh  and  iieid  in  the  Uundee  electricity  depart- 
ment, who  were  not  promoted  to  fill  the  vacancy  caused  by 
the  resignation  of  Mr.  Sawtell. 

Obituary.— M.  Louis  Puat. — We  regret  to  learn  fnnii 
Etujuifcritm  that  M.  1  ,i mis  Prat,- managing  director  of  ttie 
Societe  des  Chcminees  l.uuis  Prat  (a  cpiiipaiiy  formed  a  lew 
years  ago  to  operate  his  mechanical  draught  patents)  passed 
away  at  Paris  on  November  'J(_)th,  aged  71  years. 

Col.  J.  M.  Dennv. — The  death  occurred  on  Saturday  last  of 
('i)l.  John  .M.  IJenny,  C.B.,  chairman  of  William  Denny  and 
l.ios.,  shipbuilders.  Col.  Denny  was  associated  with  many 
shipbuilding,  industrial  and  railway  enterprises,'  and  was 
prominently  connected  with  .some  of  the  engineering  institu- 
tions. 

I.iEUT.  .J.  N.  Wilkinson.— With  feehngs  of  deep  regret  we 
iri-ord  the  death,  on  December  '2nd,  in  Springfield  ex-Officers' 
llikspitul,  Knotty  .'Vsh,  Liverpool,  of  Lieut.  James  Nathaniel 
Wilkinson  (R.A.M.C).  at  the  early  age  of  39  years,  after  an 
illness  extending  over  four  months.  Lieut.  Wilkinson  was  an 
assistant  installation  engineer  in  the  Manchester  Corporation 
Electricity  Department,  joining  the  staff  of  that  department  so 
far  back  as  1897.  K  member  of  the  E..\.M.C.  (Territorials) 
for  many  years,  at  the  outbreak  of  war  he  was  called  upon  for 
service,  and  served  with  the  4'2nd  Division  throughout  hos- 
tilities. His  service  in  the  .\rmy  resulted  in  his  being  a  victim 
iif  malaria,  which  undoubtedly  a.ssisted  in  the  undermining  of 
his  constitution,  and  hnally  he  passed  away  with  .acute 
Bright's  disease,  dropsy  supervening.  He  has  left  a  widow 
and  three  children.  The  funeral,  of  a  full  military  character, 
took  place  at  the  Southern  Cemetery,  Manchester,  on  Decem- 
ber 7th,  and  was  attended  by  many  old  friends  and  a.  large 
number  of  colleagues  from  the  department. 

Mr.  R.  Bonk. — The  death  is  announced,  at  the  age  of  4-5 
years,  of  Mr.  Robert  Bune.  partner  in  the  firm  of  J.  E.  C.  Else. 
T;td.,  electrical  engineers,  of  Duke  Street.  St.  Helens  (Lanes.). 
He  had  been  associated  w  ith  the  firm  for  '26  years,  and  had 
been  a  iiartner  for  about  six  years. 

Mr.  Ernest  William  Shaw,  electrician  to  Captain  Gerard 
I^igh,  at  I_yees  Court,  .I""'aversham,  met  with  a  fatal  accident  on 
November  30th.  Whilst  motor-cycling  he  collided  with  a  motor 
lorry,  and  died  from  his  injuries  the  nest  day.  He  vVas  57 
yeais  of  age. 

Mr.  B.  S.  Broadhurst.— We  regret  to  announce  the  death 
of  Mr.  B.  S.  Broadhurst,  which  occurred  on  Monday  last.  As 
managing  director  of  the  Brush  Electrical  Engineering  Co.. 
Ltd.,  with  a  total  period  of  .service  in  that  company  in  various 
capacities  extending  over  4U  years,  Mr.  Broadhurst  was  held 
in  universal  esteem,  and  to  his  many  friends  the  untimely 
death  of  a  man  of  such  apparent  robust  constitution  must 
come  with  a  shock.  His  health  had  been  giving  anxiety  for 
some  three  or  four  months,  and  unfortunately  the  diagnasis 
of  a  deep-seated  internal  growth  was  such  as  to  make  any 
successful  operation  impossible. 

Mr.  k.  R.  McCalu'm. — We  deeply  regret  to  record  the 
death  of  Mr.  A.  R.  McGallum,  which  occurred  on  Monday 
night,  as  the  result  of  an  accident  on  the  railway  near  Chester- 
field. He  was  visiting  Sheffield  and  other  towns  in  connec- 
tion with  the  operations  of  the  firm  of  C.  P.  Sandberg,  which 
he  joined  last  y?ar. 


NEW     COMPANIES     REGISTERED. 


Pressland  Electric  Supplies,  Ltd.   (iS(j,24S).— Pnv.ite  rom- 

pinv.  RcniM.n.l  l)<-ivtiil»>r  (ilh.  C^iplt;il,  .fl,100  in  1,00(1  10  p.r  .i-nl.  cuinu. 
l.ilive  |)..rti.ip^iiiii}J  prclereiicc  and  HIO  iirdiniirv  slii.ics  ol  «1  imcIi.  To  enur 
into  ^r  .unliMil  with  C.  Prcssl.ind,  anil  w  ciirfy  on  Ihn  liusinwis  of  I'lcctrical, 
m.'.lirini..il  .inil  yrnov.il  rnHin<-ers,  "K-rlinlcal  advisers,  contraclors,  ajiunls  an.l 
manol:..lui.rs,  dealers  in  and  supptieis  ol  eleelrie,  niannelic,  fialvanie  and 
olhir  Mppaiatiis,  iV.  The  p,  .Mini,  nl  .lir.vlors  are;  .V.  W.  Matton,  Bro.td- 
me.id,  MiirlboroUKh  Road,  I  l,,nipinn-,,i,  I  li  nnrs  (director  ol  hoot  and  Mouth 
l)is.;is<-.  Cure,  Ltd.);  I'.  I'l.-^linl  ;iniiL.;;iM«  director).  The  .'^ah,  Gloucester 
Road.  ll.iniplon-on-Thames.  Ri muiu  r.ition  :  £100  each  per  annum.  The 
diriHtors  shall  not  be  entilUxl  to  receive  any  remuneration  until  the  prefer- 
ence divia.ml  of  10  per  cent,  has  been  paid.  Registered  office  ;  Old  IVill  Hall. 
London   Ro;.<i.   Mamplon-on-Thames. 

Hutchison     Phonophane     Co.,     Ltd.     (186,310).— Private 

co.npan\.  R.  j;isl..|  ..I  I ).. .  ii.l..  i  .'.ili.  T.ipital,  £M  in  Is.  shares.  To  carry 
on  the  luiviness  ..I  mi  iniil.i.  iiii .  i  v.  ininorters  and  exporters  of  and  dealers  in 
electrii.il  .in. I  i:i.li'.  nt.i.  hin.i  v.  instruments,  aplKtrntus  and  supplies,  &c.  The 
lirsl  .lii..  i..i-  ...  I  R  l..n.-s.  Jesmnnd  Dene,  .Shepperton ;  H.  \V.  P;uker. 
o(i    c.i,,    K.,.,1,  I  ,,.  !j.  v,.....l,   \.W.;  v..  H.  Fallows,  Norfolk,  Conn..  U.S..\.; 

R.'   II,    K.. ,1,  i,    17      111.     Drive    Mansions,    Fulham   Road.  S.VV.S.     Secretary: 

H.  W  I'.,  U.I  K.ji.vl  ...1  ollice  :  Dacre  House,  Dean  Farrar  Street,  West- 
minster,  S.W 

Midland  Flexible  .Metallic  Tubinj?  Co..  Ltd.   (186,177).— 

Tiivate  companv.  K.'i4iMer..d  ILcndK-r  4th.  Capital,  l'i5,000  in  £1  shar<-s. 
To  carry  on  thi-  husiii.-ss  ol  manufacturer's  of  ;ind  dealers  in  flexible  met;dlic 
tubing,  armourers  of  electric  cables,  wire  drawers,  rollers  of  metals,  electro- 
pliit.-rs,  m;inufaciur.rs  nl  ;ind  di\ilers  in  rubber  and  rubber  goods,  engine  and 
carriage  buildirs,  millwrights,  m.-tal  workers,  makers  of  cables  in  iron,  steel 
or  other  mel.ds,  S;e.  The  lirst  directors  are  :  (-..  .\.  Fastwood,  Bratnhling 
House,  Chesterfield;  G.  Clark.  The  Ce.lars.  N.^wbold  Ro:id,  .Ch.-sterfield ;  T.  O. 
Mellors.  Fern  House,  Mapperkv  Roid,  Nottingham.  Qualification;  fcl.'iO. 
Solicitor  ;    H.   Hanson,   New  Square,   Low   Pavement,  Nottingham. 


Dagno,    Ltd.    (186, "J^W;.  — Private  compan) .        Rej^isiered 

Uecember  5lh.  Capital,  £5,000  in  tl  shares.  To  adopt  an  agreement  »rilh 
J.  H  Noble;  to  acquire,  work,  manufacture  or  use  any  inventions,  letters 
patent  or  like  privileges  relating  to  or  which  may  be  deemt.d  to  be  of  use 
in  connection  with  accumulating,  storing,  producing,  supplying  or  using  elec- 
tricity or  electrical  currents  or  lurce,  Xc.  Ihc  first  directors  are  :  J.  .MacHarg. 
I'oidars,  The  Green.  VVallsend*n-Tvn^- ,  T.  W.  Sp<ncer,  60.  B.  de  Burn  Road. 
Jarrow;  J.  fJaglish.  liast  Villa,  The  Green,  Wallscnd;  J.  H.  Noble.  74,  Bebe 
liurr\  Koad,  Jarrow  (all  permanent,  subject  to  holding  the  necessary  quatifi- 
eations).  Qualification  :  iSOO.  Remuneration  (except  managing  director)  m 
fixed    by  the  company.     Registered   office:   14,  Grey  Street,   Newcastle<.n.Tyne. 

Wholesale    Wireless    Co.,    Ltd.    (186,130).— Private  com- 

p:in\.  Registered  December  Isl.  Capital,  £1,000  in  £1  sharc-s.  To  carry  on 
llu  ■  businesi:  of  electrical,  mechanical  and  general  engineers  and  contractors, 
m:inufacturers  of  .ind  dealers  in  electric  lighting,  power  and  transmission 
plant  and  wireless  apparatus,  &c.  The  first  directors  are  :  L.  S.  Alexander, 
"  Durane,"  Ickcnham  Road,  Ruislip,  wireless  instrument  manufacturer;  S.  B. 
Gr:iham,  113,  King's  Cross  Road,  W.C,  solicitor.  Registered  office  :  103, 
Farringdon  Koad,   E.C. 

Magniphone  Co.,  Ltd.  (186,262).— Private  company.  Re- 
gis,, r.-.i  I). ember  7th.  Capital,  £300  in  £1  shares.  To  carry  on  the  business 
of  \vholis;de  electrical  suppliers,  electricians,  electrical,  mechanical,  motor, 
telephone,  telegraphic,  heating,  ventilating  and  general  engineers.  4c.  The 
permanent  directors  are:  A.  Fontana.  58,  Gordon  Square,  W.C,  engineer; 
J.  S,  Smith,  58,  Gordon  Square,  W.C,  produce  broker.  Sccrcurjr :  C. 
Hcring.     Registered  oflScc :  317,  High  Holborn,  W.C.I. 
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Luminor  Signs   (British),   Ltd. — Particulars  filed  of  .£100 

debentures  (.'.ccond  series)  authorised  November  3rd.  19-21,  charged  on  th- 
company's  property,  present  and  future,  including  uncalled  capita),  the  amoun: 
of   the  prese;lt   issue  being  £75. 


CITY    NOTES. 


».,..:i«  K^^^r^iit,^         ^Vith  further  reference  to   the   proposals 
Tram%favs  '"^'   *«   modification   of  the  rights  of   the 

Co     I  td  second    preference   shareholders,    we   have 

'  now    received  copies  of  circulars  issued  to 

the  shareholders  explaining  the  scheme  and  calling  meetings 
of  the  company  and  of  the  second  preference  holders  for 
Tuesday  next,  December  19th,  at  Winchester  Hou.«e,  E.G.,  ?t 
which  resolutions  will  be  submitted,  having  lor  their  object 
the  cancellation  of  the  arrears  of  dividend  on  the  .second  prefer- 
ence shares.  The  directors,  in  giving  the  reasons  which  have 
induced  them  to  submit  these  resolutions,  state  : — The  com- 
pany's annual  earnings  prior  to  1914  enabled  it  to  pay  regu- 
larly, over  and  above  debenture  interest  and  other  standing 
charges,  the  dividends  on  the  tw^o  classes  of  preference  shares, 
and  on  the  ordinary  share  capital  of  ±'3,i50,OtlO.  The  last 
distribution  on  the  latter  was  at  the  rate  of  GJ  per  cent.,  out 
of  the  profits  of  the  year  1913.  Tlie  prosjierity  of  the  company 
is  largely  determined  by  the  cost  of  electric  traction,  and 
this  in  its  turn  is  dependent  on  the  price  of  fuel.  In  1913 
coal  cost  about  30s.  [x-r  ton  delivered  in  Buenos  .\ires.  Under 
the  company's  power  contract  the  charge  for  electric  energy 
advances  with  the  price  of  fuel  when  the  l:itter  exceeds  $7.50 
gold  or  30s.  [ler  ton.  By  the  end  of  the  year  1918  the  cost 
of  energy  had  been  increased  by  nearly  lliU  jx-r  cent.  Work- 
ing costs,  which  in  1915  were  65  per  cent,  of  the  gross  receipts, 
mounted  rapidly,  and  reached  in  1919  about  (SO  per  cent., 
fuel  alone  accounting  for  an  increase  in  traction  expenses 
;iveraging  during  the  four  years  J91i;-19I9,  i'lVlO.tKK)  annually 
in  exce.ss  of  the  charge  under  that  heading  in  1915.  Hence 
it  became  imjios.iible  to  meet  the  cumulative  dividends  on  all 
the  preference  share  capital,  payments  in  respect  of  whicli 
h;id  been  continuetl  on  the  first  preference  .shares  up  to  the 
hiilf-year  ended  June  3Uth,  1917,  and  on  the  second  preference 
shares  tip   to  the  year  eniled    December  31st.  1915. 

.Vlthough,  after  the  conclusion  of  peace,  ojxMating  expenses, 
otluM-  than  wages,  began  to  ilocline,  the  burden  alreaiiy  im- 
posed by  the  tibnormal  circumsfjinces  resulting  from  the  war 
continued  to  press  severely  on  the  company's  revenue.  Fur- 
ther, the  comptmy's  obligations  under  the  new  (xmsions  law 
absorbed  in  ti  great  measure  the  benefits  of  the  increaseii 
tariff  sanctioned  by  the  municipality  of  Buenos  .\ires  in  Janu- 
ary, 19'20,  which  "came  into  elTect  in  .Vpril  of  that  year. 
Despite  these  facts,  however,  the  company,  by  means  of 
drastic  economies  and  favourable  rates  of  exchange,  found 
itself  in  a  position  to  commence  paying  off  in  that  year  the 
aecumiilateti  arrears  of  dividend  on  it«  preference  share 
ciipital.  Since  then  the  whol<-  of  the  arrears  on  the  first 
Iirefercnce  shares,  together  with  current  dividends,  amount- 
ing in  all  to  .£8.S0,0(X),  have  been  paid,  whilst,  on  the  second 
preference  shares,  the  sum  of  £313.750  in  re^|>ect  of  the  '2J 
years  ended  June  30th.  1918,  ha.s  Ivon  paid.  It  is  now  proposed 
ito  make  a  further  cash  pavment  of  the  tirrears  for  the  six 
months  ended  December  31st.  1918.  leaving  .i'o.W,OtXl.  or  four 
yeiirs"  dividend,  which  will  have  accumulateti  on  these  shares 
bv  December  31st  next;  . 

In  view  of  forthcoming  necessary  expenditure  of  a  capital 
nature,  and  other  obligations  imposed  o\\  the  company,  both 
liy  the  terms  of  its  last  conce.ssii>n  and  the  progressive  re- 
quirements of  the  city  of  Buenos  .\ires,  such,  for  example,  as 
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an  increase  of  rolling  stock  lo  cope  with  the  enormous  growth 
of  tiaflic,  and  the  construction  of  nearly  -iO  miles  of  line 
connecting  up  ouilyiu^  distncta  to  meet  the  demands  of  an 
ever-mcreasmt!  suburban  population,  it  i»  deemed  to  be  in 
the  interests  of  the  company  that  the  arrears  of  eecond 
preXeienoe  dividend,  for  the  accumulation  of  which  the  war 
was  larjjely  responsible,  should  be  disposed  of,  and  the  coming 
year  commenced  free  of  such  liability.  To  enable  this  to  be 
done,  the  L'ouipaynie  Generate  de  lYamways  de  Buenos  Aires, 
which  holds  the  whole  of  the  issued  ordinary  shares  and  the 
majority  of  the  issued  second  prelerence  shares,  has  put  for- 
waj'd  propos;ils  which,  shortly  stated,  are  that  all  such  arrears 
of  dividend  shall  be  cancelled,  but  that  the  second  preference 
shareholders  shall  receive  the  full  amount  of  such  arrears 
in  further  fully-paid  second  preference  shares  ranking  pari 
passu  With  the  existing  shares,  and  that  the  dividend  on  the 
second  preierence  shares  as  from  January  ist,  l'J23,  shall  be 
increased  from  5J  per  cent,  to  6  per  cent.  [)er  annum. 

.\s  the  company  cannot  itself  issue  further  fully-paid  prefer- 
ence shares  in  satisfaction  of  the  arrears  of  dividend,  the  Com- 
pagnie  Generale  has  agreed  to  provide  such  shares  out  of  the 
existing  ordinary  shares,  liO.lXXi  of  which  are  for  this  purpose 
to  be  converted  into  second  preference  shares  ranking  pavi 
passu  with  tlie  existing  second  preference  shares  and  to  be 
transferred  by  the  Compagnie  Generale  without  payment  to 
the  existing  second  preference  shareholders,  as  at  the  date 
of  the  coulirmatiou  of  the  special  resolutions.  At  the  same 
time,  so  as  to  preserve  as  closely  as  j)ossible  the  existing 
balance  of  voting  power  as  between  the  second  preference 
ehares  and  the  ordinary  shares,  the  remaining  5fO,CKJ(J  issued 
£6  ordinary  shares  and  the  150,000  unissued  ordinary  shares 
are  to  be  sub-divided  and  recou.solidated  into  St32,50U  £i 
ordinary  shares.  As  the  result  of  the  above  proposals,  if  car- 
ried out,  every  second  preference  shareholder  will,  in  return 
for  giving  up  the  arrears  of  dividend  on  his  shares,  receive  from 
the  Coiupagnie  Generale  the  full  equialeut  of  such 
arrears  of  dividend  in  fully-paid  second  preference  shares,  i.e., 
11  further  .shares  in  respect  cf  every  50  shares  now  held,  and 
in  the  same  proportion  for  other  holdings,  and  all  such  shares 
will  for  the  future  carry  dividend  at  the  increased  rate  of  (5 
per  cent,    per  annum. 

The  report  of  the  directors  for  the  year 
Ferranti,  Ltd.  ended  June  30th,  1922,  which  was  pre- 
sented at  the  annual  meeting  at  Winchester 
House,  E.C.,  yesterday,  showed  a  net  proht  of  ±''24,371,  after 
making  provision  for  general  establishment  charges,  bad 
debts,  repairs  and  renewals,  interest  on  debenture  stock,  notes, 
and  loans,  and  making  the  usual  allocation  to  depreciation 
reserve,  and  providing  for  taxation.  Ihe  balance  standing  to 
the  credit  of  the  pront  and  loss  account  is  dealt  with  as 
follows: — Balance  at  June  30th,  19'21,  i;'25, 730,  less  preference 
dividend  for  three  years,  paid  December  30th,  19'2i,  £9,607, 
leavmg  £'lb,12;:J,  plus  the  net  profit  for  the  vear  to  June  30th, 
19-22,  £24,371,  leaving  £40,495.  £.50,000  has  been  transferred 
from  depreciation  reserve  account  to  general  reserve  account, 
leaving  a  balance  of  £56,912,  which  is  considered  ample,  as 
the  book  figures  of  land,  buildings,  plant,  and  machinery  are 
based  upon  indei)endent  valuations  obtained  in  1919.  The 
general  reserve  account,  after  making  the  above  transfer,  now 
stands  at  £152,630.  The  results  of  the  trading  for  the  year 
were  aflected  by  the  lock-out  in  the  engineering  trade  in  the 
spring  of  this  year.  During  tlie  year  £27,500  hvc-year  7  per 
cent,  notes  were  repaid,  and  the  balance  of  £4,5tKJ  will  be 
paid  on  maturity  at  December  31st,  1922.  The  directors  have 
carefully  reviewed  the  position  and  prospects  of  the  company, 
and  they  consider  that  the  reorganisation  of  the  company's 
capital,  which  has  been  delayed  for  some  time,  should  now 
be  carried  out.  Full  particular.^  of  the  scheme  were  to  be 
considered  yesterday  at  extraordinary  general  meetings  fol- 
lowing the  annual  meeting. 

The  scheme  of  arrangement  has  been  framed  in  order  to 
deal  with  the  arrears  of  dividend  on  the  6  per  cent,  cumulative 
preference  shares  to  June  30th,  1922,  to  provide  a  share  bonus 
to  the  ordinary  shareholders  to  compensate  in  some  measure 
for  the  absence  of  dividends,  and  to  increase  the  deferred 
Bharcs  to  an  amount  more  commensurate  with  the  value  of 
their  interest  in  the  company.  It  is  proposed  to  deal  with 
the  arrears  of  dividend,  which  at  June  30th,  1922,  amounted 
to  lOJ  years,  by  the  payment  for  five  years  of  30  per  cent. 
in  cash,  less  income  tax,  and  .or  the  balance  of  51  years  of  33 
per  cent,  by  the  di.'-tribution  of  one  fully-paid  prelerence  share 
of  £1,  without  any  deduction  in  respect  of  income  tax,  for 
every  three  preference  shares  now  held.  The  ordinary  shares 
of  £1  each  are  entitled  to  a  non-cumulative  dividend  of  7  per 
cent,  out  of  the  profits  earned  in  any  year.  It  is  proposed  to 
change  the  deecription  into  7  per  cent,  non-cumulative  second 
preference  sliares  of  £1  each,  and  to  distribute  to  the  holders, 
by  way  of  bonu?;,  (.ne  fully-paid  7  per  cent,  non-curnulative 
preference  share  for  each  four  ordinary  shares  now  held. 
The  deferred  share.s  (£1  each)  arc  entitled  to  all  surplus  profits, 
after  payment  of  dividends  on  the  preference  and  ordinary 
shares,  and  it  is  projxi'ed  to  change  the  name  into  ordinary 
f>haree,  and  to  distribute  to  the  holders  by  way  of  bonus  five 
fully-paid  ordinary  shans  of  £1  each  for  every  deferred  share 
now  held.  For  the  purpf/fe  of  carrying  out  these  r^oposals  it 
will  be  nece.ssary  to  capitalise  £82,792  out  of  the  amount 
standing  to  the  credit  of  general  reserve  account,  leaving  an 
amount  of  £00,8.38  in  that  account.     It  will  also  be  necessary 
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to  incraaM  the  authorised  amount  of  each  claea  of  shares,  and 
it  i»  proposed  that  they  should  be  increased  to  £100,000  in 
each  case.  When  the  schema  has  been  carried  through,  the 
authorised  and  issued  capital  of  the  company  will  be  as  fol- 
lows: — 

Authorised.   Issued. 

6  per  cent,  cumublive   prelerence  shares  o(   £1  each         ...      ±lW),tK)0      £71,l«i 

7  per  cent,  non-cumulative  second   preference  shareti  of  £1 

each  100,000        75,000 

Ordinary  shares  of  £1   each  100,000        60,000 

£300,UO0    £20IJ,ltiU 

Mr.  Ludwig  Breitmeyer,  chairman,  pre- 
siding at  the  annual  meeting  on  December 
6th,  said  that  the  results  obtained  were 
very  satisfactory.  The  Gape  Town  system 
had  carried  1,325,844  more  passengers  and  the  Port  Ehzabeth 
system  184,485  more  than  in  the  previous  year,  representing 
a  total  increase  of  £17,446  in  the  receipts,  iixpenditure,  how- 
ever, had  increased  to  a  greater  extent,  owing  to  the  making 
up  of  arrears  of  maintenance  caused  by  the  war.  The  expen- 
diture in  this  connection  during  the  past  year  had  been 
£33,000,  and  there  was  still  a  considerable  amount  of  work 
to  be  done;  they  expected  to  complete  this  in  two  years. 
Reductions  in  wages  had  enabled  them  to  reduce  the  price 
of  monthly  tickets.  As  this  only  occurred  in  Juno  last,  the 
effect  was  not  seen  in  the  past  year's  accounts.  So  far  as 
could  be  judged  by  the  current  year's  working,  there  was  every 
indication  that  another  successful  year  lay  before  the  com- 
pany, and  the  chairman  trusted  that  nothing  would  occur  to 
prevent  the  maintenance  of  the  same  dividend— 6  per  cent. 

The  excessive  drought  of  the  past  year, 
compelling  resort  to  heat-driven  plant, 
gravely  aliected  the  balance  of  the  Dtnamo 
Socicta  Italiana  Imprese  Elettrichc,  result- 
ing in  the  distribution  of  only  5  per  cent. 
on  its  capital  of  25.000,0(X)  lire.  The  new  plant  on  the  Lselle 
river  station  started  working  in  May 

The  tiocieta.   Fugliese  per  Esercizio  Imprese  Elettriche,  of 
Geno,  closed  its   working   year   to  the   end    of  June   with  a  • 
balance  of  29,705  lire,  which  was  disposed  of  in  part  to  cover 
the  loss  of  last  year,  and  the  remainder  to  reserve. 

The  Societii  Distribuzioni  Elettriche  Zambellini  made  a 
net  profit  of  561,926  lire. 

The  report  of  the  Unione  Eserciai  Elettrici,  of  Milan,  for  the 
year  to  June  30th,  1922,  showed  a  net  balance  of  6,666,307  lire, 
from  which  a  dividend  of  13  per  cent,  was  distributed, 
303,315  lire  being  placed  to  the  credit  of  the  re-serve  fund.  It 
was  decided  to  raise  the  capital  from  75,000,0t)0  lire  to 
80,000,000  lire  by  the  issue  of  100,000  50-lire  new  shares. 

The  following  companies  have  raised  fre.'^h  capital :  Societa 
Idroelettrica  Bointea  di  Lecco.  from  1,000,000  to  6,000,000  lire; 
Socicta  Anonima  Consorzio  Idroe.Uttrica  Monte  Aiona,  from 
10,000,000  to  15.000,000  lire;  and  the  Societa  Lvcana  per 
Imprese  Elettriche,  of  Naples,  from  3,500,000  to  10,500,000 
lire. 

The  Societa.  Elettrica  Alto  Milanese,  of  Busto  Arsizio, 
realised  for  the  year  to  June  30th,  a  balance  of  247.748  lire, 
from  which  a  dividend  of  12  lire  per  .share  was  distributed. 

A  dividend  of  3.75  lire  per  share  on  its  capital  of  l,0;i0.000 
lire  was  distributed  by  the  Societa  Elettrica  del  Pellino, 
located  at  Borgo  Manero. 

The  profit  balance  of  the  Societa  Mineraria  Elctt'rica  del 
Valdarno  (Florence)  of  3.512.776  lire,  after  writing  off  the  loss 
of  the  foregoing  vear,  permitted  the  distribution  of  6  lire  jier 
share  on  its  50,000,000  lire  of  capital. 

During  the  past  working  year  the  Electra 
de  Occidente  S.A.  realised  a  profit  of  35,308 
pesetas,  allowing  of  a  dividend  of  4  per  " 
cent,  to  the  shareholders,  the  contribution 
of  5.000  pesetas  to  the  reserve,  and  the  apportionment  of 
sundry  .sums  to  the  sinking  fund  account. 

The  results  of  the  past  year's  working  of  Los  Tranvias  de 
Vigo  showed  increased  receipts  from  passenger  traffic,  the 
passengers  carried  being  1,200,000  in  excess  of  1920  After 
making  the  usual  allotments,  a  sum  of  225,000  pesetas  was  set 
apart  for  dividends  upon  shares,  as  against  160,0(X)  pp.'«tas  in 
192fl.  In  the  past  year  the  company  has  carried  out  the  length- 
ening of  sundry  linos,  and  is  now-  considering  the  construction 
of  new  ones  to  link  up  Vigo  with  Bayonne,  Gondoinar,  and 
Redondela.  the  w^nrks  to  be  taken  in  hand  shortlv. 

The  accounts  of  the  Sncirdad  anonima  Agvas  de  la  Corwia 
for  the  year  1921  .showed  income  478,339  pesetas  and  expendi- 
ture 230.0.54  pesetas,  leaving  a  balance  of  216.284  pesetas,  which 
was  rai.<iRd  by  the  hal.nnre  broufht  forward  from  the  fotecninf 
year  and  repayment  of  certain  shares  to  274.043  pesetas,  divided 
as  follows: — Reserve.  12  3M  pesetas;  sinking  fund.  12,.^14; 
emoluments  of  the  board,  12,314;  bonus  to  staff,  4,'925;  divi- 
dend upon  shares.  1C2..500;  and  taxes,  39,657;  leaving  617 
pesetas  to  be  carried  over.  The  dividend  is  equal  to  0.50  per 
cent. 

The  report  of  the  Tranviaa  y  Electricidad  de  Bilbao,  which 
is  a  Belgian  concern  and  consists  of  a  number  of  separate 
r-omnnnies  combined,  showed,  for  the  vear  1921.  net  profits  of 
1.672,041  fr.,  which  it  was  decided  to  dispoise  of  as  follows:  — 
To  reserve.  83.566  fr. ;  4i  per  cent,  on  the  shares.  337. ,500  fr.; 
to  board  of  management.  125,025  fr. ;  second  dividend  of  5  fr. 
per  shnre,  375.000  fr. :  hnvnn  de  disfrute,  750,000  fr. ;  and 
carried  to  new  account,  949  fr. 


Spanish 
Companies. 
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The  accounts  of  the  Elcctricista  Toledana  Cumpania  Anonima 
for  1921  showed  an  available  balance  of  i2rt,lJtt4  pesetas,  from 
which  a  dividend  of  In  i)o.setas  per  share,  absorbing  Tii.UOO 
pesetas,  was  declared.  .\s  uu  extra  measuie  of  precaution,  the 
.•iuiu  cl  35,655  pesetas  wa.s  transferred  to  reserve. 

Gncnyate    li   Irwell   Rubber   Co.,    Ltd. — 

Capital  Tbf»     Manchester     correspondent     of     the 

Heuuced.  Finumial  'I  imen   .states  that  in  the  Lanca- 

.shire  Chancery    Court    at    Manchester    on 

Monday,  assent  wa.s  given  to  reduction   of  the  capital  of  the 

above  company,  which  was  incorporated  in   Ueceinber,   1919, 

taking    over   1.    Frankenburg   &  Sons  and    the     Irwell     antl 

Kastern  Kubber  Co.     Ihe  capital   was  iiSOO, UUU,   divided  into 

preference  shares  and  ordinary  shares  of  i'l.     y7o,UU0  of  each 

i:lass  had   been    issued   and    paid  up.      Lo.sses     were   incurred 

through    the    depreciation   of   stocks  and  the     cancellation   of 

contracts  taken  over  from   the   vendor   companies  and   other 

factors   attributable    to  the  trade   depression. 

Had  the  two  companies  continued  to  carry  on  their  business 
they  would  have  been  entitled  to  a  refund  ot  ±'74,UOO  in  respect 
of  payments  made  for  excess  prohts.  Ihe  original  companies, 
however,  were  now  defunct,  having  ceased  to  carry  on  opera- 
tions, and  the  Board  of  Inland  Kevenue  authorities  refused 
to  refund  to  the  new  company.  The  company  now  recognised 
that  it  was  impossible  to  maintain  the  claim.  If  that  had 
l>een  known  before,  the  capital  would  not  have  been  fixed 
at  i'.SOli.WXl,  and  the  purcha.se  price  would  have  been  less.  It 
was  intended,  therefore,  to  make  an  equivalent  reduction  in 
the  capital  by  writing  down  to  16s.  the  ordinary  shares  held 
by  the  shareholders  in  the  two  companies  that  had  amal- 
pamatcd. 


American   Telephone  and  Telegraph   Co.— Quarterly  divi- 
dend of  .i;2.-2.5  per  .share. 

Brazilian  Traction,  Light  and  Power  Co.— Quarterly  divi- 
dend of  IJ  per  cent,  on  the  cumulative  preference  shares. 


Burtnah   Electric  Tramways  and  Lighting  Co.,  Ltd. — At 

the  annual  meeting  on  December  6th,  the  chairman  (Mr. 
C.  O.  Webb)  said  that  the  working  profit  for  the  year  was 
£16,.546,  as  compared  with  i;l4.907  for  the  previous  year.  It 
had  been  found  imixjssible  again  to  pay  a  dividend  on  the 
ordinary  shares,  but  the  preference  shareholders  had  received 
11  per  cent,  for  the  year.  This  still  left  arrears  of  30  per  cent, 
on  the  preference  shares,  which  it  was  hoped  to  pay  oft  shortly. 
The  value  of  the  ordinary  shares  would  then  improve  rapidly. 

Fuller's  United  Electric  Works,  Ltd. — .\t  an  extraordinary 
general  meeting  held  on  December  6th  at  Winchester  House, 
Mr.  Cjeorge  Fuller  presiding,  resolutions  were  unanimously 
carried  reducing  the  capital  in  accordance  with  the  recon- 
struction scheme.  .'Vfter  a  further  meeting  on  December  21ft 
a  petition  for  .sanction  to  the  scheme  will  be  presented  to  the 
Court.  Mr.  Fuller  .said  that  there  was  already  evidence  of 
improved  trade.  .ludging  from  the  results  of  the  last  few 
months  there  was  every  reason  to  believe  that  they  had  entered 
upon  a  more  successful  period. 

Brampton  &  Kensington  Electricity  Supply  Co.,  Ltd. — .An 

extraordinary  general  meeting  is  called  for  December  'i^nd  to 
confirm  resolutions  for  the  division  of  each  of  the  ordinary 
and  preference  shares  of  i,'5  into  five  shares  of  £1  each  and  to 
alter  certain  of  the  ,;rticles.  .\  further  resolution  will  autho- 
rise the  capitalisation  of  .t'9ll.(XK)  of  the  reserve  fund  and  £4.74(1 
of  the  depreciation  fund  and  its  distribution  by  the  allotment 
of  one  fully-paid  ordinary  share  for  ever\-  two  ordinary  shares 
held,  such  bonus  shares  to  rank  for  any  dividend  declared  for 
1922. — Financier. 

Manx  Electric  Railway  Co.,  Ltd. — At  the  annual  meetinfj 
on  December  6th,  the  Chairman  (Sir  W.  H.  Vaudrey)  .stated 
that  the  income  for  the  year  was  £64.063 — a  slight  increase. 
Out  of  an  available  balance  of  ±'13,497.  the  directors  proposed 
to  pay  the  preference  dividend  for  1917  and  4  per  cent,  on 
account  of  the  191S  prrference  dividend,  amounting  to  i.'12..369; 
the  balance  w.is  canied  forward. 

Armstrong. Whitworth  Development  Co. — .\ccordiiig  to 
the  Financial  Times,  the  board  recommends  a  dividend  of 
li  per  cent,  per  annum,  less  tax,  on  the  preference  shares  for 
the  half-year,  making  6  per  cent.,  carrying  .i'16.675  forward. 
Dividend  12i  per  cent.,  free  of  tax,  paid  on  Ihe  ordinary 
shar.'.<. 

Companies  to  be  Struck  off  the  Register. — Tlie  followin.^ 
companies  will  be  struck  oil  tlic  register  at  the  expiration  of 
three  months,  unless  cause  is  shown  t<i  the  contrary  :  — 

Coerphilly   ICIcclric  .Supply   L\..,  l.ul. 
Cvlcclric  Cookers,   I-tJ. 
Marlborough  Kloilrir  Supply   Co.,  I.ld; 
Krln.ki-'..  Wir.-Us.;  T.  l.■pho1l.■^.   l.t.l. 

British  Thomson. Houston  Co.,  Ltd. — The  half-yearly  divi- 
dend on  tb.e  seven  i^-r  cent,  cinuulative  preference  shares  is 
being  paid  next  week. 

Chile  Telephone  Co..  Ltd.— Dividend  of  3s.  per  share, 
free  of  tax.  tor  tlic  half-year  ended  September  30th. 

Manila  Electric  Corporation. — Dividend  of  3  per  cent,  on 
the  coininon  stock  for  tfie  current  quarter. 

Canadian  General  Electric  Co..  Ltd. — Diviilend  of  1'.  per 
cent,  on  tlie  coninum  stock  for  the  quarter. 

Mackay  Companies. — .\  divitlend  of  IjJ  per  cent,  on  the 
common  stock  for  the  qu.ntcr  is  announced. 


STOCKS    AND    SHARES. 

TUESDAV  EVE.NIXO. 

lUE  most  interesting  feature  in  the  Stock  Exchange  markets 
irom  the  point  of  view  of  tho.se  who  follow  electrical  com- 
panies, IS  the  announcement  made  by  the  Anglo-Argentine 
iramways  Co.  of  its  propo.sals  for  meeting  arrears  of  divi- 
aend,s  that  have  accrued  on  the  .second  preference  shares. 
Ihe  broad  outlines  were  published  here  in  advance,  and  the 
company  s  circular  confirms  the  directors'  intention,  subject 
to  the  shareholders  approval,  to  issue  new  preference  shares 
in  payment  ot  the  arrears,  and  thereafter  to  raise  the  rate  of 
dividend  horn  oi  to  6  pev  cent.  The  shares  bad  risen 
sharply  on  announcement  in  advance  of  the  details,  and  no 
further  changes  are  marked  this  w^ek.  The  5  per  cent,  deben- 
ture stoc;:  IS  easier. 

Trade,  stretching  lazy  arms,  and  giving  indications  of  re- 
awakening from  Its  post-war  sleep,  begins  to  demand  capital 
which  hitherto  has  lam  invested,  for  want  of  better  emplov- 
ment,  in  gilt-edged  securities.  Consequently,  the  tendencv 
amongst  the  prices  of  the  latter  is  to  give  way.  This  has  it's 
effect  upon  a  good  many  of  the  other  investment  stocks.  On 
tue  other  hand,  shares  in  the  iron,  coal,  steel  and  allied  com- 
panies are  advancing.  The  curious  part  of  it  is,  that  in  at 
least  half-a-dozen  cases  where  dividends  have  lately  been 
pa.ssed,  the  shares  now  stand  higher  than  thev  did  before  the 
announcements  were  made.  The  Stock  Exchange  market  is  as 
usual  going  in  front  of  events.  Amongst  shares  which  have 
benehted  (although,  of  course,  the  company  continues  to  pav 
hrst-rate  dividends),  are  Babcock  &  Wilcox.  The  shares  have 
been  up  to  ds.  3d.,  and,  although  a  slight  reaction  reduced 
the  price  to  lOs.,  this  still  shows  a  rise  on  the  week 

Amongst  the  manufacturing  shares,  Metropohtan-Vickers 
ordinary  and  preference  are  both  a  good  market,  while 
.Armstrongs  rose  sharply.  The  electrical  manufacturing  issues 
have  moved  but  little.  Further  rises  have  occurred  in  the 
shares  of  the  home  electricity  supply  companies.  Citv  of 
Dondon,  County  of  London,  St.  James  and  South  London 
are  1/16  to  i  up.  New  County  ordinary  have  hardened  to 
on.  M.  premium.  The  shares  are  still  os.  paid.  The  new 
preference  remain  unaltered  at  Is.  lOJd.  premium 

The  only  shares  in  the  list  to  show  anv  dullness  are  London 
ordinary,  which  have  gone  back  to  -21.  Apparently  the  pros- 
pect of  the  company  taking  on  the  supply  of  current  to  the 
South-Eastern  Railway,  in  addition  to  it's  Brighton  railway 
contract,  does  not  appeal  particularly  to  those  who  realise 
the  peculiar  circumstances  w^hich  surround  big  contracts  of 
this  kind.  In  order  to  make  these  of  particular  importance 
to  an  electric  supply  company,  it  is  well  for  the  latter  to 
have  very  extensive  private  connections,  for  naturally  enough 
the  profits  available  from  supply  of  power  to  railways  is  cut 
fairly  hne.  It  may  be  worth  mentioning  to  holder's  of  the 
shares  that  Kent  Electrics  are  in  demand,  without  anv  notice- 
able supply  being  available.  If  shareholders  wish  to  get  a 
good  price  for  their  holdings,  they  will  probablv  be  able  to 
do  so  by  giving  the  necessary  instructions  to  their  brokers 
Shares  in  the  preference  group  are  also  better. 

The  railway  market  itself  is  quiet,  in  spite  of  the  clo.'e- 
approach  of  the  dividend  season.  Activity  in  Districts  has 
given  way  to  a  placid  state  of  affairs,  while  Metropolitans 
drooped  to  o9l  After  the  rise  which  both  these  sto.ks  have 
enjoyed,  the  ordinary  course  is  for  the  market  to  find  itself 
with  many  .selling  limits  at  prices  a  trifle  higher  than  the 
current  quotations,  on  behalf  of  people  who  just  missed  get- 
V"*;  j*^^  '°''  figures,  and  who.  now  that  the  demand  has 
slacked  off.  want  to  take  advantage  of  the  best  figures  reached 
Amongst  cable  and  telegraph  stocks,  further  improvements 
in  \\est  India  and  Panama  shares  are  the  outstanding  items 
ol  interest.  The  ordinary  at  10s,.  the  first  preference  at  50s 
and  the  .seconds  at  30s.  show  further  gains,  and  the  company's 
•■>  per  cent,  debentures  advanced  to  .^0.  The  buviug  is  based 
a.s  previously  noticed,  on  the  hope  that,  under  the  new  scale 
of  rates  which  the  company  has  now  permission  to  charge,  a 
brighter  era  iii.iy  be  regarded  as  at  hand  for  this  unfortunate 
company  s  affairs.  The  Eastern  aroup  is  steady,  holding  its 
recoveries  of  last  week,  (heat  Northerns  are  5r.  higher  at 
283 :  Anglo-American  deferred  ro.se  12s.  6d.  to  '23J.  United 
River  Plate  Telephone,  after  tlieir  dramatic  jump,  reacted  to 
(}.  The  wireless  group  is  very  quiet,  a  noticeable  movement 
being  a  fall  to  ii  nremiuni  in  Marconi  debentures,  due  to 
.selling  by  some  of  the  stags  who  wants  to  realise  their  serin 
rather  than   nay   the  call  due  this  week. 

British  Columbia  Electric  stocks  have  gone  back  a  little 
after  their  boisterous  ri.sc.  and  the  tendencv  amongst 
foreigners  is  dull  as  a  whole.  Mexico  Trainwav  6  iier  cents, 
are  ,-i  point  up  at  56i.  and  Mexican  Light  and  Power  second 
bonds  at  SU  have  also  improved.  But  the  first  5  per  cent. 
bonds,  together  with  the  common  and  preferred  shares,  are 
both    lower.     At  home,    British    Electric   Traction    ordinary 
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advanced   to  64,    attention  being    directed   to    the    stock    by 
reason  of  the  yield  which  it  offers  the  speculative  investor. 

Cable  manufacturing  shares  are  better.  Rises  have  oc 
.urred  in  Callenders  and  British  Insulatea  ordinary.  The 
improvement  in  Baboo-k  &  Wilcox  has  already  been  noticed. 
In  a  quiet  way,  substantial  business  is  being  done  in  the 
nrdinary  share.^  of  the  Electric  Supply  Corporation,  whicli 
have  come  up  from  14s.  to  16s.  and  may  quite  possibly  move 
up  to  the  neighbourhood  of  ^1,  following  the  examples  set 
by  Edmundsons  and  Urban.  In  both  these  last-named  com- 
panies, the  shares  went  to  rubbish  prices,  but  within  the 
past  few  months,  substantial  recoveries  have  taken  place,  and 
the  issues  are  easier  to  sell  than  they  are  to  buy.  Urban 
ordinary  are  quoted  at  '2-2s,  6d.,  the  preference  at  3J  and  the 
4J  per  cent,  debenture  stock  at  70.  Edmundsons  ordinary 
stand  in  the  neighbourhood  of  39s.,  the  first  preference  at 
4i,  and  the  non-cumulative  preference  at  '61.  while  the  4i 
per  cent,  debenture  stock  is  about  75.  Companies  of  thJM 
nature  have  had  a  good  deal  in  their  favour  of  late,  muali 
the  same  factors  operating  to  assist  them  as  have  brou 
about  the  material  improvements  in  the  shares  of  the  elec- 
tricity supply  undertakings. 

Reports  from  the  United  States  indicate  that  the  .'Vmericans 
are  doing  what  they  can  to  secure  forward  contracts  for 
rublier  deliveries,  on  the  basis  of  the  present  improved  price 
of  Is.  2d.  per  lb.  for  the  produce.  While  the  market  in 
rubber  shares  is  far  from  active,  the  strength  of  the  list  is 
being  fortified  by  a  considerable  amount  of  buying  on  behalf 
of  people  who.  in  the  great  majority  of  cases,  take  up  their 
shares  and  are  prepared  to  keep  them  for  the  better  times 
which  appear  to  be  coming  into  sight. 


SHARE   LIST   OF   ELECTRICAL   COMP.\>IES. 


Home  Electricitt  Companies. 


Brompton  Ordinary        

Charing  Cross  Ordinary 

do.       do.       do.       4jPret, 

Chelsea        

City  of  Zjondon     

do.       do.           6  per  cent.  Pref, 
Coanty  of  London  

do.  do.       C  per  cent.  Pref. 

Kensington  Ordinary      

London  Electric 

do.          do.          6  per  cent.  Pref. 
Metropolitan         

do.  4j  per  cent.  Pref. 

St.  James' and  Pall  Mall 

Sooth  London       ...        

South  Metropolitan  Pref. 
Westminster  Ordinarj' 


4i      4i 


Price 

Dee.  12, 

1922, 


Rise  or  Yield 

fall,  p,c, 

—  £r,  17    1 

—  5  16    2 
+  i  S    9    1 

—  4    9    0 
+  ^,  6    7  10 

—  5    4     4 
+   ic  5    6    8 


4i 

+  k 

5    9 

1 

9* 

+  J 

6    6 

4 

4? 

+  i 

5  18 

0 

u; 

5  IS 

0 

Telegraphs  and  Telephones. 


H    34/6        233 


Chile  Telephone 

6 

R 

6i 

— 

4  16    0 

Cuba  Sub.  Ord 

7 

7 

8 

— 

8  16    0 

Raatem  Extension         

10 

10 

19 
190 

— 

5    4    0 

Eastern  Tel.  Ord 

10 

10 

— 

5    5    0 

Globe  Tel.  and  T.  Ord 

10 

10 

19 

— 

5    4     0 

do.       do.       Pref 

6 

6 

11 

— 

6    7  10 

Great  Northern  Tel 

24 

22 

28: 

+  i 

7  13    0 

Indo-Eorope&n      

10 

10 

35 

a 



7     10 

Marconi        

2S 

15 



7     1     2 

Oriental  Telephone  Ord 

12 

12 

ar". 



•5    4     0 

United  R.  PUte  Tel 

8 

8 

7! 

:t 

•6    6    8 

West  India  and  Panama          

Nil 

Nil 

10/- 

NU 

Western  Telegraph         

10 

10 

19i 

•6    4     7 

Home  Rails. 

Central  London  Ord.  Assented 

4 

4 

67 

— 

5  19    6 

Metropolitan         

li 

21 

59 

-4 

8  16    8 

do.         District    

Nil 

1 

45 

—  1, 

2    4     0 

Underground  Electric  Ordinary 

Nil 

Nil 

2 

~i 

Nil 

do.              do.      "  A  •' 

Nil 

Nil 

7/- 

— 

Nil 

do.              do.      Income 

2 

4 

871 

— 

•4  11    6 

FOBEION 

TaAus,  ic. 

Anglo-Arg.  Trams.  First  Pref. 

6i 

^n 

Si 

— 

7    2    0 

do.            do.      and  Pref 

Nil 

eiixd 

— 

5  19    0 

do.            do.      6  per  cent.  Deb.... 

6 

6 

— 1 

6    2    8 

Braiil  Tractions 

Nil 

Nil 

48 

— 

8    6    8 

British  Colombia  Elec.  RIy.  Fee.     ... 

G 

6 

78} 

-i» 

6    7    6 

do.           do.           Preferred     ... 

G 

93'- 

7flJ 

I 

•6    3    fi 

do.           do.           Deferred 

8 

124/- 

tt4 

-1 

•6  19    A 

do.           do.           Deb 

4i 

4i 

TJ 

-1 

6    7    7 

Mexico  Tram.  6  per  cent.  Bonds 

Nil 

Nil 

81 

— 

6    2    8 

do.           6  per  cent.  Bonds 

Nil 

Nil 

GG 

— 

Nil 

Mexican  Light  Common          

N<l 

Nil 

22 

—1 

NU 

do.             Pref 

Nil 

Nil 

61 

-  I 

Nil 

do.             1st  Bonds 

Nil 

6 

«il 

-14 

7    8    2 

MANtn-ACTt^BINO  COlfFANIES. 


Babcock  ft  Wilcox 
British  Alamlnlum  Ord. 
British  Insulated  Ord 

Callenders 

do.        «4  Prct 
Crompton  Ord. 
Edison-Swan 

do.        do.     6  percent. 
Electric  Construction 
English  Electric 

do.  do.      Pref. 

Gen.  Elec.  Pref 

do.  Ord 

Henley         

do.  4i  Pref. 
Indla-Rubber 
Met.-Vicken  Pret. 

Hicmens  Ord 

Telegraph  Con. 


34 
16/3 
2J 

w 

16/- 


18/3 
21/9 
17/0 

?•'• 

11/8 
■2^ 


4  11  r, 
a  3  1 

6  13  4 
B  17  0 

5  16  7 

6  18  4 
Nil. 

7  16  4 

7  r.  ft 
6  7  0 
6  10  6 

5  19  6 

6  17  8 
6  11  8 
6    2  10 

6  11  2 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makinjr  use  of  the  figures  appearing 
in  the  foUowinp  list,  that  in  some  cases  the  prices  are  only  general 
and  they  may  vary  accordini;  to  quantities  and  other  oircumstanoes. 


Wednesday, 

December  13th, 

CHEMICALS,    dbc. 

Latest 
Price. 

Fortnight's 
Inc,  or  Deo. 

a  Acid,  Oxalic 

per  lb. 

6U. 

Sd,  dec. 

a  Ammoniac,  Sal         

per  ton 

£62 

a  Ammonia.  Muriate  (large  crj-stal) 

£48 

A  Bisulphide  of  Carbon       

a  Borax 

£30 

a  Copper  Sulphate      

£26  ISs, 

a  Potash,  Chlorate     

per  lb. 

5d,  to  Sid, 

a        .,       Perohlorate          

73d, 

a  Shellac           

per  cwt. 

£17  15s, 

Ss.'inc. 

a  Sulphur,  Sublimed  Flowers 

£9 

a         ,,        Lump       

£9  2s,  6d, 

27;6'inc. 

a  Soda,  Chlorate         

per  lb. 

Bid, 

a     ..     Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

6d, 

METALS.    Ac, 

b  Alumininm.  Ingots 

per  ton 

£100 

6           ,.           Wire 

per  lb. 

1/9  to  2/6 

b           „           Sheet  

1/6  to  2/- 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

Grade  I    per  ton  net 

£166 

£1  inc. 

Grade  11 

£122 

Grade  III           

'£68 

c  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

9id, 

c      ,,      Tubes  (solid  drawn) 

Hid,  to  1/- 

c      ,.      Wire,  basis     

95d. 

c  Copper  Tubes  (solid  drawn) 

1/ii 

c       ..      Bars  (best  selected) 

per  ton 

£96 

e       „      Sheet 

£96 

c       „      Bod    

£% 

d       .,      (Electrolytic)  Bars 

£69  103. 

5s.  dec. 

d       ,,                „            Sheets 

£145  10s. 

d       ..                 ..             Wire  Rods 

£79  10s. 

5s.  dec. 

d       „                ,.            H,C,  Wire 

per  lb. 

9hd. 

/  Ebonite  Rod 

8/6 

/       „      Sheet 

8/- 

o  German  Silver  Wire         

„ 

2/6 

b  Gutta-percha,  flue 

12/6 

h  India-rubber,  Para  fine    

llli 

id.'inc. 

f  Iron  Pig  (Cleveland  Warrants)  ,., 

per  ton 

92s.  6d. 

/     ..     Wire,  galv.  No,  8,  P,0,  qual. 

,, 

£24 

g  Lead,  English  Pig 

£27  .Ss, 

5s.  dec. 

g  Mercury         

per  hot. 

£12  to  £12  26.  6d. 

2/6  inc. 

c  Mica  (in  original  cases)  small    ,.. 

per  lb. 

3d,  to  8/- 

e      „              .,                medium  ... 

4/-  to  8/- 

c      ,,                ,,                 large 

10/-  to  20/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                  ,,     drawn  bars  and  rods 

1/3 

p                 „     rolled  strip  &  sheet 

l.'2i 

p                 „     wire    

o  Platinum         

per  oz. 

£23 

d  Silicium  Bronze  Wire      

per  lb. 

l/Ol 

r  Steel,  Magnet,  in  bars      

lUd. 

a  Tin.  Block  (English)         

per  ton 

£17.'")  10s.  to  £176 

£2'in<-. 

a     .,     Wire,  Nos,  1  to  16     

per  lb. 

8/2 

Quotations  supplied  by 


a  G.  Boor  &  Co. 

b  The  British  Aluminium  Co.,  Ltd. 
c  Thos,  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  F,  Wiggins  4  Sons. 
/  India-Rubber,  Gntta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


r  W.  P.  Dennis  &  Co. 


g  James  &  Shakespeare. 
b  Edward  Till  4  Co. 

y  Boiling  4  Lowe. 

/  Richard  Johnson  4  Nephew,  Ltd. 
fl  P.  Ormiston  4  Sons. 
o  Johnson,  Matthey  4  Co.,  Ltd. 
p  C.  CliRord  4  Son,  Ltd, 


'  Dividends  paid  (ret 


I     an  25) 

<j(  Income  Tax. 


An  American  .\utomatic  Sub^station. — .An  uutumatic  sub- 
station at  Kansa.'i  City  for  dealing  with  a  high-pressure  a.c. 
Kupply  was  recently  described  in  the  Electrical  World.  This 
station  has  two  incoming  4,()l)(i-V  three-phase  lines,  each  with 
a  trarjiformer  stefiping  down  the  pressure  to  •J,,-M)0  V  and  feed- 
ing a  three-jihase,  four-wire  circuit.  During  a  "  peak  "  each 
line,  through  it.s  transformer,  feeds  a  four-wire  circuit  ind<'- 
pendetitly  of  the  other,  but,  when  the  loud  decreases,  it  is 
required  to  make  one  transformer  carry  the  whole  load  and 
.-iiipiily  lioth  four-wire  circuits.  'lliis  is  accompli. shed  by  a 
contact-making  ammeter  on  one  of  the  lines.  Upon  making 
contact  at  a  pre-determined  low-current  setting,  this  aiimieter 
energises  a  motor  driving  a  contrnller-druni.  As  the  segments 
(if  the  drum  come  into  contact  with  their  contact  fingers,  the 
various  oil  switches  operate  in  the  proper  sequence,  so  as  to 
transfer  the  group  of  feeders  fed  by  the  line  "  No.  2  "  to  the 
other  line,  and  disconnect  line  "  No.  '2  "  and  its  transformer. 
When  the.  load  again  .rises  above  the  limit  the  contact-making 
ammeter  on  line  "  No.  ]  "  puts  another  source  of  power 
into  operation  and  reverses  the  operation  of  the  oil  switches. 
Arrangements  art'  also  made  so  that  in  case  of  trouble  on  one 
of  the  lines  Ihr-  groups  of  di.stribution  feeders  affected  will  be 
thrown  over  to  a  spare  line  and  transformer.  Each  group 
of  feeder  <-irciiits  and  equipment  forming  a  three-phaw  group 
is  separated  by  barriers  from  adjacent  groups.  Included  in 
those  groups  are  three  feeder  regulators,  oil  switches,  the 
eontrtjl  panel,  and  a  group  of  compartments  fed  by  a  spur 
bu.s-bar  from  the  main  bus-bar.  In  case  of  opening  of  a, 
single-phase  feeder  .switch  it  is  re-dosed  ;  if  it  again  opens  it  is 
re-clo.sed :  but  if  it  opens  a  third  time  and  will  not  stay  ill,  it 
is  locked  out  and  line  conditions  are  investigated. 
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THE    POSSIBILITIES   OF    UNDERGROUND    TRANSMISSION    AT    100/150    kV- 


By     A.    M.    TAYLOR,    M.I.E.E. 


{Abstract  of  paper  read  before  the  Institdtio.n  oi'  iiLECTKlCArj  Enuinp.kk.s.; 


The  object  of  the  puppi-  is  to  consider  how  electricity  can  be 
cheaply  and  efficiently  transmitted  over  lony  distances  ni 
cases  where  the  use  of  overhead  lines  at  high  pressure.?,  e.g., 
from  KXt.OOO  to  1.50,LHX)  volts,  are  not  con.sidored  advi.^abliv 
If  underground  cables  couid  be  employed  at  vcjltages  of  tho 
same  order  as  those  of  overhead  lines,  it  might  be  possible  to 
obtain  wayleaves  along  trunk  railway  lines  over  great  dis- 
tances, and  in  such  a  ca.se  the  cost  of  tran.smission  might  bo 
reduced  to  a  figure  as  low  even  as  that  with  overhead  lines. 
The  paper  is  primarily  a  plea  for  the  u.^e  of  single-iihase 
cables. 

The  author  has  develoi>ed  a  system  on  the  separated-phasu 
principle,  which  ijermits  of  the  pressure  between  the  outer- 
most core  and  earth  being  reduced  to  some  18,000  volts  while 
still  obtaining  100,000  volts  for  transmission,  coupled  with 
certain  other  advantages  of  moment.  In  what  follows  it  is  to 
be  understood  that  the  amount  of  power  to  be  transmitted  is 
50,000  kW,  the  load  factor  40  per  cent.,  and  the  distance 
30  miles. 

It)  is  practicable  to  keep  the  plain  copper-voltage  drop  {I.e.. 
excluding  the  lead-sheath  loss)  over  a  separated-phase  lOO.OWJ- 
volt  single-core  system  down  to  %\  per  cent,  of  the  total 
power,  or  2.75  per  cent.,  including  lead-sheath  loss.  The  lead- 
sheath  loss  is.  thus,  at  .50  periods,  only  0.25  per  cent,  of  the 
total  power  transmitted  on  a  30-mile  line. 

Armoured  cables  might  be  desirable  on  long  lines  lajd  along 
railways.       By  increasing  the  amount  of  copper    by    10    per 


a  practical  arrangement  for  dealing  with  this  is  the  use  of 
intersheaths,  and  the  author  proposes  to  obviate  the  disad- 
vantages of  intersheaths  by  combining  them  with  a  6-phase 
tran.smission  system.  Fig.  1  shows  what  takes  place  in  a 
single  phase  of  a  three-phase  system  embodying  one  single- 
core  cable  per  phase,  each  such  cable  having  intersheaths. 

The  half-wave  of  e.m.f.  in  the  secondary  is  in  a  downward 
direction  through  the  secondary  winding,  "  sucking  "  the 
principal  or  "  load  "  current  of  the  central  core  of  the  cable 
and  carrying  it  through  to  the  neutral  point  of  the  trans- 
former winding.  The  current  /  arrives  through  the  outermost 
conducting  core.  Finding  a  path  leading  to  the  tapping  of 
the  transformer,  the  "  surplus  "  current  of  the  outermost  sec- 
tion of  the  insulation,  instead  of  going  through  the  successive 
layers  of  insulation  to  tho  central  coro  and  heating  up  the 
innermost  layer  in  the  way  just  described,  now  takes  a  short 
cut  across  to  the  tapping  of  the  transformer.  The  "  surplus  " 
element  of  the  current  e,  which  has  passed  through  the  in- 
sulation from  the  outermost  core  to  the  intermediate  core, 
similarly  takes  a  short  cut  across  to  the  corres[K)nding  tapping, 
with  the  result  that  the  insulation  next  to  the  innermost  core 
is  called  upon  to  carry  only  the  capacity  current  d  due  to  its 
own  capacity.  The  author  believes  that  by  adopting  this 
principle  the  potential  gradient  on  the  outermost  layers  could 
be  raised  considerably.  For  one  rea.son,  these  layers  being 
clo.se  to  the  lead  sheathing,  would  be  the  coolest  in  the  whole 
cable,  and  consequently  the  power  fnctnr  of  the  dielectric 
would  be  the  lowest  and  the  restivity  by  far  the  highest,  since 
the  latter  varies  enormously  with  the  temperature. 


Condition  .itter  nwior  5tdr    Caiditjon alter  l^hexdgon 

hds  telescoped  due  to  (P,)      hds  been  removed  from 

keing  deadened  the  citcuit 


cent,  the  iron  wure  lo.ss  can  probably  be  compensated  for  by 
the  reduced  copper  voltage-drop,  and  may  then  be  neglected. 
The  effect  of  separating  the  cores  is  considered,  both  in  its 
relation  to  easing  the  potential  gradient  and  in  relation  to 
eddy  currents  induced  in  the  lead  sheathing. 

The  volume  of  the  slice  of  insulation  immediately  contiguous 
.  to  the  core  is  of  the  order  of  l/40th  (per  unit  length  of  cable) 
of  that  at  the  extreme  circumference,  and  the  amount  of  heat 
developed  is  over  20  times,  consequently  the  heat  developed 
per  cubic  centimetre  is  of  the  order  of  800  times  that  generated 
in  the  section  at  the  extreme  circumference.  The  watt  loss, 
due  to  the  purely  ohmic  insulation  resistances  of  the  different 
sections  and  the  true  leakage  current  which  passes  through 
them,  follows  a  precisely  similar  law,  and  is,  again,  800  times 
the  heat   developed    per  cubic   centimetre. 

The  author  is  quite  satisfied  that  the  power  f.ictor,  repre- 
senting partly,  as  it  does,  the  energy  lost  by  dielectric 
hysteresis,  plus  the  true  leakage  loss,  must  be  much  greater  in 
the  inner  layers  of  insulation,  which  are  at  a  much  greater 
temperature" than  the  outer  layers;  and  this  would  .still  fur- 
ther strengthen  his  argument. 

The  greater  amount  of  heat  liberated  in  the  sectiims  close 
to  the  core  has  enormously  greater  difficulty  in  reaching  the 
circumference  of  the  cable,  therefore  any  method  that  tends 
to  relieve  the  potential  gradients  m  the  sections  next  to  the 
core,  even  if  this  occur  at  the  expense  of  the  .sections  nearer 
to  the  circumference,  is  a  very  potent  factor  indeed  in  easing 
the  situation.  The  author  has  show^n  the  remarkable  effect 
upon  the  diam.eter  of  the  cable  of  introducing  metallic  inter 
sheaths  and  forcing  them  to  work  at  such  potential  differences 
between  each  consecutive  pair  that  the  maximum  voltage 
gradient  is  maintained  more  or  less  constant  throughout.  Tli<' 
result  is  that  the  wdiolo  69,200  volts  are  absorbed  within  a 
radius  of  4-1/6  cm.  Such  a  result  can  be  obtained  only  at 
the  expen.se  of  having  continually  increasing  capacity  currents 
in  successive  layers  as  we  work  outwards,  the  current  being 
no  longer  constant  from  the  (.'en^'e  to  the  circumference,  and 


(1)  Oil  switch  of  transformer  p 
the  faulty  circuit  is  discontiected) 

(2)  Earth  switch  is  kept  from  n 
(8)  Hexagon  No.  1  is  remove<l. 

(4)  Hexagon  No.  2  is  removed. 

(5)  Hexagon  No.   3  is  left  in. 


Windings  thus 

)  Connections  bet  v. 

windings  thus 


OpERAtioNS  ON   Reduced  Load. 

tripped    (and,   if  faulty,   the  hei 
il   point  0  of  hexagons  to  earth. 


Fig. 


lu  all  probability  the  operation  of  dielectric  hysteresis  is 
verv  similar  to  that  of  magnetic  hysteresis,  and  the  loss  (i.e., 
the'  power  factor  where  the  leakage  loss  is  low)  is  therefore 
proportional  to  a  function  of  the  potential  gradient,  and  the 
loss  bv  pure  leakage  conductance  through  the  dielectric  is  pro- 
jiortional  to  the  square  of  the  potential  gradient,  and  both  of 
these  (and  particularly  the  latter)  depend  to  a  very  great  de- 
gree on  the  temperature  obtaining  in  the  dielectric. 

Referring  now  to  the  author's  six-phase/three-phase  system. 
one— say  the  top— of  the  three  small  six-phase  systems  or 
■'  hexagons  "  shown  in  fig.  2  (which  gives  the  general  scheme) 
and  reproduced  by  itsidf  in  the  upper  part  of  fig.  3,  consists 
of  a  "  bank  "  of  tho  ."secondaries  of  a  step-up  transformer 
coupled  in  double  star  to  give  voltages  which  are  in  six-phase 
relation.  This  bank  is  connected  to  two  cables  (fig.  4)  at  the 
top  of  fig.  3.  Tho  lower  half  of  the  latt*r  diagram  is  the 
inverse  of  the  upiwr  half.  To  the  right  are  two  single-phaeo 
"major"  transformers,  the  secondary  of  each  of  which  i3 
wound  for  120.0fX)  volts  and  its  mid  point  earthed.  The  volt- 
aae  between  the  innermost  core  of  each  cable  and  the  imme- 
diate core  is  30,00(1.  as  is  also  that  between  the  intermediate 
and  outer  cores  while  the  voltage  lietween  the  outer  core  and 
the  lead  sheathing  is  only  17.S0O  volts  (if  desired,  only  1-5.0011). 

The  cable  show-n  in  section  in  fig.  4  has  been  so  designed 
that  tho  maximum  voltage  gradient  on  the  innermost  core 
under  these  voltages  will  not  exceed  tihout  3S.0(1(')  V/cm.  i.e., 
the  potential  gradient  at  which  three-phase,  three-core,  non- 
concentric  cables  work  at  the  present  day.  On  the  middle  and 
outermost  cores  it  will  be  2n.0(>1  V  cm  and  '20.000  V 'cm  re- 
.spectively. 

Power  is  transmitted  both  by  the  two  six-phase  systems  and 
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by  the  single-phase  (or  oqiuvaleat)  system,  and  reconverted  at 
the  receiving  end  in  the  form  of  a  joint  thre«j-phase  supply  on 
to  the  l.p.  bus-bars,  so  in  fig.  2  the  three  six-phase  systems 
each  transmit  power  in  conjunction  with  the  "  major  star  " 
.•system,  the  hitter  working  at  from  1U(.I.(KK1  t«  loU.ttOO  volts, 
according  to  whether  it  is  decided  to  risk  a  maximum  poten- 
tial gradient  of  (XMlOO  Vlcui  (as  is,  the  author  understands, 
at  present  under  oontemplation  with  three-phase  cables)  or  cf 
onlv  40,000  V/cui. 

The  author  has  developed  a  simple  arrangement  whicih  he 
thinks  would  l>e  very  valuable  on  long  lines  for  reducing  the 
drop  due  to  capacity  current.  By  the  establishment  of  one  or 
two  snb-.5tations  of  comparatively  snjall  capacity  along  a  long 
line  (from  which  power  would  he  supplied  for  commercial  pur- 
poses for  traction  or  lighting),  it  i.*  quit-e  jiracticable  to  "  feed 
in."  at  the  sub-stations,  the  capacity  currcnt.s  for  the  different 
ir.sulatioD  "  rings  "  of  the  cable,  and  to  transmit  this  current 
,it  the  full  100.000  volts,  re-transforming  it  to  the  local  volt- 
ages required. 

The  arrangement  propo.sed  greatly  reduces  the  amount  of 
capacity  current  to  he  passed  out  from  the  central  station 
through  the  intermediate  and  external  cores,  because  we  can 
feinl  into  ttie  line  at  as  many  points  as  may  be  found  desirable 
(the  maximum  length  to  he  fed  varies  inversely  as  the  number 
of  feed  points)  and  therefore  the  central  station  has  to  supply 
only  the  capacity  current  for  the  said  cores  for  the  first 
quarter-section  of  line  (if  there  is  a  mid-way  sub-station). 

The  transmission  system  represented  by  the  upper  six-phase 
hexagon  in  fig.  3  could  be  started,  in  the  first  instance,  by 
itself,  having  its  bottom  point  directly  earthed,  and  thus  the 
initial  capit,il  expenditure  would  be  reduced.  Under  these 
circumstances  the  system  would  operate  at  60,000  volts.  Latter 
on.  when  the  load  developed,  the  second  or  lower  six-phase 
system  could  be  added,  in  such  a  sense  that  its  instantaneous 


Fig.  4. 


diametral  e.m.f.  would  run  upwards  (on  the  diagram)  at 
the  same  time  as  that  of  the  upper  hexagon.  Its  highest 
point,  however,  as  well  as  that  of  the  lowest  point  of  the 
upper  hexagon,  being  at  earth  potential,  it  would  how  be 
practicable  to  add  a  single-phase  transformer  and  transmit 
over  the  same  lines  a  single-phase  superposed  current  at 
l-23.(»0(t  volts,  which  could  be  similarly  transformed  at  the  dis- 
tant end,  and  would  considerably  increase  the  carrymg 
capacity  of  the  two  six-phase  systems.  Lastly,  when  the  load 
of  the  .system  warranted  it,  the  balance  of  the  three-phase 
network,  shown  in  fig.  2,  could  be  added  and  the  vector  rela- 
tions of  the  e.m.f. 's  could  be  easily  altered  so  that  the  123,000- 
volt  s-ingle-phase  supply  could  be  replaced  by  a  100,000-volt 
three-phase  supply. 

With  suitable  precautions  to  avoid  "  current  resonance," 
the  author  believes  that  the  necessary  charging  currents  may 
be  fed  into  the  line  at  convenient  points  in  such  a  way  as  to 
avoid  passing  any  charging  current  along  the  central  cores, 
thus  opening  up  the  possibility  of  removing  the  disability 
under  which  a.c.  now  labours  as  compared  with  d.c.  trans- 
misgion. 

On  such  a  line,  loads  ha\ing  a  power  factor  of  only  0.7 
would  be  invited,  and  a.c.  railway  electrification  with  single- 
phase  motors  at  25  periods  might,  in  some  cases,  be  employed 
if  otherwise  fbaod  desirable. 

For  regulation  alone  it  appeared  to  be  a  necessity  that  10 
cables  should  Ix"  employed,  on  the  assumption  that  it  was 
undesirable  to  make  the  cables  of  greater  sectional  area  than 
0.25  sq.  in.  per  corr  There  is.  however,  the  alternative  point 
of  view  whethf-r  the  additional  waste  of  energy  involved  by 
using  only  five  r.iMes  would  not  cost  more,  when  capitalised, 
than  the  diffeN'ncp  in  price  between  five  cables  and  ten  cables. 
In  other  word'-,  it  will  pav  to  invest  .£.58,800  in  extra  copper 
in  the  transmission  line  in  order  to  save  1  per  cent,  of  th^ 
total  power  genTated. 

To  make  it  pay  to  put  five  cables  in  parallel  inste.id  of  ten 
the  difference  in  capital  cost  phonld  be  of  the  order  of  £6.53,000 
plus,  sav,  £.50,000  fto  f  lOO.fkTOl  on  account  of  induction  regu- 
lators, making  a  total  of.  say.  £703,000. 
ITie   system    proposed   offer*,    as   compared    with   S-phase, 


30,000- \'  single    cables    or    single-core    cables,    the    following 
advantages:  — 

(1)  The  separation  of  the  (principal)  phases  carries  with  it 
a  much  greater  freedom  from  complete  short-circuits. 

(2)  The  virtual  elimination  of  all  faults  except  those  to 
earth,  and  the  reduction  of  interruptions  caused  by  the  latter 
to  such  a  degree  that  the  working  of  the  system  is  not 
si'riously  affected. 

(3)  The  penultimat<'  lead  sheath  renders  it  possible  to  t'ou- 
tiuue  working  even  with  a  damaged  cable. 

(4)  The  double  reliability  otVered  by  having  two  cables  per 
(principal)  phase;  being  approximately  equivalent  to  one 
spare,  and,  in  the  case  of  a  single-core  100,U00-volt  system,  to 
two  spare  cables. 

(•5)  The  capacity  current  neutralises  the  lagging  component 
of  the  load  current  (on  a  30-mile  line),  and  completely  elim- 
inates the  reactance  drop  in  the  line  at  full  load,  due  to  this 
component  traversing  the  same  (the  power  factor  of  the  load 
=  0.8). 

(6)  The  gain  effected  in  the  performance  of  the  insulation 
by  the  use  of  iutersheaths. 

(7)  The  reduction  in  the  capacity  current  at  light  loads,  or 
when  starting  up. 

(8)  The  improvement  in  step-up  and  sti-p-ilown  transformer 
and  line  "  regulation." 

(9)  The  improvement  in  the  hystaresis  loss  at  lighter  loads. 

(10)  The  limitation  of  initial  capital  outlay  to  the  natural 
growth  of  the  load. 

(11)  No  waste  space  in  the  centre  of  the  cable. 

(12)  Assuming  that  the  line  can  be  made  self-exciting,  the 
difficulty  in  connection  with  feeding  the  capacity  currents  to 
the  line  disappears,  and  very  much  longer  transmissions  can 
be  attempted  than  would  otherwise  be  practicable.  In  fact. 
the  disadvantage,  as  compnred  with  direct  current,  largely  dis- 
appears, and  the  two  appear  on  a  substantial  etjuality — at  any 
rate  as  regards  line  regulation. 

.As  compared  wdth  .30.000-volt  three-core  cables  there  are  the 
following  disadvantages  :  — 

(1)  Owing  to  the  separation  of  the  phases  the  power  factor 
of  the  load  is  more  marked  on  line  regulation  at  any  voltage 
less  than  100.000. 

(2)  The  induced  currents  in  the  l^ad  sheathing  are  consider- 
ably increa.sed  where  the  cable  centres  cannot  be  kent  within 
0  or  7  in. 

(3)  The  cost  of  the  cable  is  higher,  for  equal  conper  .section, 
due  to  the  extra  lead  sheathing  required  and  to  the  triple  im- 
preenation  needed  for  the  three  insulations. 

The  comparative  costs  of  .30.000  and  100.000-volt  schemes 
are  :  — 

Scheme  A.— (.30.000  volt.';).  £ 

Buildings  10,000 

Oil   switiches    (including   bus-bars)         26,(X)0 

Transformers  60,000 

Station  cables  and  bus-bars.   &c.  3,000 

Trunk  cables,    (including     laying,    excavating 
and  re-instating  streets 1,000,000 


Total         

Scheme  B.— (100,000  volts) 

Buildings         

Oil  switches  

"  Major  star  "  transformers        

"  Hexagon  "    transformers  

Station  cables,   bus-bars,    &c 

Trunk   cables  


£1,099,000 

£ 

...  25,000 

...  30,000 

...  52,800 

...  60,000 

...  5,000 

...  400,000 


Total  ^672.800 

Note. — If  the  sub-station  load  be  used  to  feed 
the  capacity  cun'ent,  the  above  total  cost 
will  be  reduced  to  £.5.35,000. 


Dlscussion  in  London. 
Supplementing  his  paper  at  the  Institution  on  December  7th, 
Mr.  Taylor  said  that  three  firms  of  cable  manufacturers  had 
undertaken  to  make,  lay,  and  guarantee  for  a  year  cables  to 
conform  with  the  requirements  set  out  in  the  paper. 

Mr.  C.  p.  Sparks  characterised  the  paper  as  highly  con- 
troversial. Transmission  over  long  distances  was  becoming 
more  frequently  necessary  owing  to  the  development  of 
water-power  resources,  and  deposits  of  fuel  which  could  not 
he  transported  cconomic.xlly.  The  author,  in  his  comparisons, 
did  not  mention  overhead  transmission,  but  analysis  would 
show  that  the  advantages  of  the  overhead  system  would  pre- 
clude the  use  of  underground  cables.  Referring  to  the  pro- 
gress of  these  cables,  he  said  that  the  dielectric  of  Ferranti's 
10,000-V  cable  in  1890  was  i-in.  thick;  in  1913  the  same  thick- 
ness was  employed  in  20.000-V  cables.  Hysteresis  losses  had 
been  halved  in  the  last  few  years,  and  to-day  33.000-V  cables, 
with  the  same  thickness  of  dielectric,  were  in  use.  He 
thought  that  cable  makers  were  able  to  make  and  guarantee 
cables  for  transmissions  of  more  than  40,000-V  pres.sure,  and 
they  were  not  at  the  end  of  possible  dcvelopraents.  In  his 
opinion  armoured  cables  were  essential.  In  long  lines  a  regu- 
lator was  justifiable,  both  from  the  points  of  view  of  capital 
and  running  costs. 
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Dn.  Fleming  said  that  in  view  of  the  coming  electrilication 
ot  main-line  railways  when.  h.p.  underground  transniissiou 
would  be  adopted  the  paper  was  very  opportune.  The  im- 
portant part  of  cables  was  their  dielectric.  The  dielectric 
strength  of  air  increased  with  its  pressure;  could  not  com- 
pressed air  be  used  as  a  dielectric  for  long-distance  hnes,  em- 
ploying sealed  copper  tubes?  Or  would  the  ionisation  of  the 
air  by  the  high  pressures  used  finally  break  down  the  insular 
tion?  Here  was  a  held  of  investigation  which  he  would  like 
to  see  some  enterprising  manufacturer  take  up. 

Mr.  C.  J.  Beavek  said  that  the  use  of  intersheaths  wag 
suggested  in  1906  by  Doctors  Morris  and  Russell,  and  since 
then  useful  research  in  this  direction  had  been  carried  out 
by  Mr.  Atkinson  and  other  members  of  the  Institution.  The 
author  had  increased  the  commercial  value  of  intersheaths 
by  considering  them  as  current  carriers,  and  not  merely  as 
fKitential  distributors.  The  author's  demands  upon  cable 
makers,  although  of  unusual  form,  were  not  exorbitant.  With 
regard  to  impregnation,  there  was  always  a  doubt  as  to  the 
interior  condition  of  a  cable  after  treatment.  The  "  prior  " 
method  of  impregnation  did  away  with  this.  The  paper  was 
impregnated  before  its  application,  and  to  prevent  future 
occlusion  of  air  it  could  be  applied  under  cuuipuund.  British 
cable  makers  did  not  accept  Clark  &  ShankUn's  limits; 
50,000  V  per  cm.  of  dielectric  was  being  employed.  He  hoped 
that  he  had  said  enough  to  prove  that  British  cable  makers 
would  not  stand  in  the  way  of  the  developments  outlined. 

Mr.  p.  V.  Hu.NTF.R  said  that  British  cable  makers  had  pro- 
gressed on  dehnite  and  stereotyped  lines  with  regard  to  the 
form  of  conductors,  dielectric  stresses,  &c.,  and  the  resuit 
had  been  perfect  stability.  Mr.  Taylor  wished  to  break  away 
from  these  traditions,  but  he  (the  speaker)  could  not  Ihelp 
feeling  that  Mr.  Taylor  had  not  done  justice  to  the  British 
manufacturers.  A.  66,000-V,  3-core  cable  run  at  2^  times 
greater  current  density  could  not  be  more  speculative  than 
the  cable  proposed  by  the  author.  The  latter  seemed  to  have 
given  up  the  idea  of  attempting  to  increase  the  dielectrio 
capa-city  and  endeavoured  to  progress  by  a  re-arrangement  of 
circuits.  He  did  not  think  the  suggested  schemes  wei-e 
practicable.  The  complication,  the  number  of  bus  bars,  and 
the  amount  of  switching  equipment  would  be  appalling.  The 
author  had  apparently  been  unable  to  usefully  employ  fihd 
intersheaths  without  using  six  points,  otherwise  he  would 
have  been   content  with  three. 

Mr.  J.  S.  HiGHFiRLD  said  tliat  the  paper  .showed  once  again 
how  advantageous  it  would  be  to  be  able  to  generate,  trans- 
form, and  transmit  direct  current.  He  mentioned  that  there 
were  in  existence  single-core  cables  working  at  100,000  V  with 
a  dielectric  of  h  in.  thickness.  Referring  to  Dr.  Fleming's 
suggestion,  he  said  that  experiments  on  these  lines  had 
already  been  carried  out.  With  a  s-in.  conductor  inside  a 
4-in.  dia.  iron  tube,  with  air  insulation  at  a  pressure  of 
120  lb.  per  sq.  in.,  it  had  been  found  ixjssible  to  transmit 
energy  at  (50.000  V.  The  scheme  had  not  been  tried  for  more 
than  one  core  in  a  tube.  Was  he  not  correct  in  stating  that 
the  author  could  caiTy  out  his  system  liy  the  use  of  a  6-phase 
transformer    and   two  concentric   three-core  cables? 

Mr.  p.  Ddnsheath  criticised  a  number  of  features  in  the 
scheme  outlined  in  the  paper.  He  said  that  single-core  cables 
had  great  possibilities,  but  they  w-ere  not  the  most  suitable  in 
this  instance.  The  -system  was  not  exactly  novel,  as  his  (the 
speaker's)  firm  already  held  a  patent  for  a  similar  but  simpler 
system.  It  had  not  been  proved  that  a  cable  always  broke 
down  at  the  point  of  maximum  potential;  there  was  material 
for  investigation  in  this  direction.  He  was  of  the  opinion 
that  intersheaths  were  useful  to  distribute  the  heat  of  the 
dielectric  but  not  to  increase  the  potential  gradient.  He  hail 
found  that  three  3-core,  37/. 090  cables  would  be  used  to  carry 
the  load  specified  in  the  paper.  The  speaker  displayed  tables 
showing  that  the  use  of  ordinary  cables  involved  a  much 
smaller  annual  kWh  loss  than  the  author's  system. 

Dr.  Cr.^mp  considered  that  the  use  of  lead-covered  single- 
phase  cables  for  long-distance  transmission  was  now  a  cer- 
tainty. The  loss  in  single-phase  armoured  cables  was  less 
than  would  appear  from  calculations.  Experiments  were 
now  in  progress  which  would  fihow  that  the  author,  in  his 
figures,  had  kept  on  the  safe  side.  If  small  gaps  were  left) 
at  joints  of  a  partial  conductor  or  insulator  carrying  a 
capacity  current  there  would  be  discharges  sufficient  to  cause 
serious  trouble. 

Mr.  T.\ylor,  in  replying  to  the  discussion,  said  that 
although  suggestions  for  improved  methods  of  dealing  with 
his  load  had  been  made  the  speakers  had  carefully  avoided 
the  question  of  the  value  of  the  copper  in  the  cables.  No 
doubt  the  alternative  schemes  could  deal  with  the  load,  but 
at  what  cost'?  He  had  found  that  to  obtain  the  same  poten- 
tial gradients  and  los-^es  eight  cables  would  be  required.  If 
Mr.  Beaver  could  improve  the  cables  as  he  stated  the  pres- 
sure could  be  put  up  to  130.000  V  immediately.  Mr.  Hunter 
need  not  be  alaiTued  about  complication ;  rotary  converters, 
with  their  numerous  phases,  were  quite  as  complicated.  The 
scheme  would  be  very  easy  to  carry  ont;  the  ba.sis  of  it  aU 
was  the  keeping  down  of  annual  losses  to  a  reasonable  figure. 
He  did  not  agree  with  Mr.  Highfield  that  a  fi-phase  trans- 
former would  serve  the  purpose.  The  advantage  of  the  hexagon 
arrangement  was  that  the  potential  was  limited  to  60,000  V. 
The  consideration  behind  the  paper  was  that  1  per  cent,  of  the 
power  transmitted  was  worth  £80,(XK)  when  capitalised. 


NORTH-EAST 


MIDLANDS 
DISTRICT. 


ELECTRICITY 


Resdmption  ok  Commissioners'  First  I.vqciri;. 
At  the  Town  Hall,  Sheffield,  on  December  oth,  the  members 
of  the  Electricity  Commission,  who  are  inquirmg  into  a  pro- 
posal bv  the  Sheffield  Corporation  for  the  establishment  of  a 
Joint  E'lectricity  Authority  for  the  above-named  district,  re- 
sumed their  sittings,  which  were  adjourned  indefinitely  on 
October  21st.»  The  area  proposed  to  be  covered  by  ttie 
authority  is  roughly  1,030,000  acres,  having  a  population  of 
1,320,000,  and  includes  Sheffield,  Rotherham,  Chesterfield, 
and  Doncaster,  and  stretches  from  Buxton  to  Scunthorpe  and 
Matlock  and  Retford  to  Doncaster.  The  proposal  of  the 
Sheffield  Corporation  is  supported  by  the  Rotherham  Corpora- 
tion, but  is  objected  to  by  various  other  interests  in  the  area. 

The  case  for  the  Lincolnshire  Ironmasters'  Association  was 
put  before  the  Commissioners  by  Mr.  Arthur  Crook,  one  of 
the  managers  of  the  Fordingham  Iron  &  Steel  Co.  and  of  the 
.\ppleby  Iron  Co.,  Ltd.,  who  said  that  the  njembers  of  the 
association  generated  their  own  electricity  from  the  available 
waste  gases  and  waste  heat.  This  supply  would  be  stifficient 
for  their  requirements  for  many  years  to  come,  and  the  plant 
at  present  installed  was  of  24,000  kW  capacity.  A  good  deal 
of  waste  heat  in  the  district,  which  was  not  now  being 
utilised,  could  be  sold  to  the  proposeti  autJiority.  but  the  cost 
of  the  lines  and  mains  would  be  considerable. 

Mr.  F.  Beverley,  on  behalf  of  the  Ironmasters'  .\ssociation 
of  Scunthorpe,  opposed  the  proposed  scheme,  first,  on 
financial  grounds.  The  figures  given  by  the  promoters  were 
fallacious,  and  if  and  when  the  proposed  Authority  was  set 
up,  it  would  not  be  able  to  supply  energy  in  bulk  at  the 
prices  whidi  the  promoters  had  suggested.  The  suggestion 
that  if  there  was  such  a  station  energy  might  be  used  by  the 
farming  community  in  the  surrounding  district,  was  not  cor- 
rect, because  it  would  not  be  a  paying  proposition.  Too 
much  land  would  be  lost  on  the  headlands,  and  that  loss 
would  be  accentuated  because  of  the  large  number  of  dykes 
and  ditches  in  Lincolnshire.  Again,  the  promoters  could  not 
tell  them  where  the  scheme  was  going  to  benefit  Scunthorpe. 

Mr.  W.  p.  Don.^ld,  on  behalf  of  the  Prodingham  Urban 
Council,  agreed  with  the  Lincolnshire  ironmasters'  view  of 
the  matter.  It  was  a  case  of  industrial  and  electrical  develop- 
ment of  necessity  taking  place  from  within,  and  not  from 
without.  If  thev'were  included  in  the  area,  then  there  would 
be  interposed  a  body  between  the  Electricity  Commissioners 
and  themselves.  They  were  able  to  give  a  cheap  and 
abundant  supply  to  the  area  themselves  without  having  to  put 
their  proposals  through  the  medium  of  another  body. 

Mr.  F.  Abady.  on  behalf  of  the  Sheffield  and  Rotherham 
Manufacturers'  Electrical  Supply'  Committee,  strongly  sup- 
ported the  setting  up  of  an  efficient  Joint  Electricity 
Authority.  In  1917  the  manufacturers  had  come  together  on 
their  ow-n  initiative  and  had  asked  that  such  an  authority 
should  be   set  up  tn    ■     i.-  j 

Mr.  Harker,  opening  the  case  for  the  Derbvi^hire  and 
Nottinghamshire  Electric  Power  Co.,  said  that  no  case  had 
been  made  out  against  the  company  regarding  failure  to  carry 
out  its  obligations  and.  therefore,  it  would  be  unfair  to  make 
the  Order  a.sked  for.  He  submitted  that  the  Commissioners 
in  law  could  not  accede  to  the  request  of  the  Sheffield  Cor- 
poration unless  thev  made  it  a  condition  of  their  order  that 
its  generating  stations  at  Blackburn  Meadows  and  Neepse.nd 
were  transferred  to  the  Joint  Electricity  Authority.  I  nless 
Sheffield  was  prepared  to  accept  siK-h  a  condition  he  sub- 
mitted that  in  law  the  Order  could  not  lie  made. 

Mr.  Bidder,  on  behalf  of  the  railway  companies,  said  that 
another  scheme  had  been  outlined  to  him.  and  he  was  anxious 
to  know  what  he  was  to  do  with  regard  to  his  witnesses. 

The  Chairman  (Sir  John  Snell)  said  that  what  purported  to 
be  a  scheme  had  been  submitted  by  the  power  companies  the 
previous  week.  The  Commissioners  could  not  deal  with  that 
scheme,  as  no  notification  had  been  given  of  it.  Plenty  o'. 
tune  had  been  given  the  power  companies  to  produce  a 
scheme  if  they  wished.  It  was  not  really  a  scheme,  but  a 
proposal  as  to  representation. 

Mr.  Harkeu  suggested  that,  in  the  event  of  the  Sheffield 
scheme  not  going,  on  his  .ilfernative  should  be  put  forward. 

On  December  fith  Mr.  R.  Hauker  rebutted  the  suggestion 
that  the  companv  liad  been  asleep,  and  pointed  out  various 
preparations  which  had  been  made  by  the  company  to  supply 
a  greatly  increa.sed  demand  in  the  future,  including  an  ar- 
rangement with  the  York.shire  Electric  Power  Co.  for  the 
purchase  of  the  Spondon  station  and  the  conversion  of  the 
Ilkeston  station.  The  present  iivsued  capital  of  the  company 
was  about  .£371.0(X>  and  the  authorised  capital  was  f  2.-100,0tKt ; 
it  had  further  entered  into  commitments  to  the  extent  of 
jE560.0(X)  in  resiiect  of  the  Spondon  station  and  other  works. 
He  claimed  that  it  was  in  the  position  to  raise  the  necessary 
finance  for  its  developments.  The  company  was  now  con- 
trolled by  the  Midland  Counties  Co.  and  so  far  as  the  further 
expenditure,  which  would  be  necessary  with  res^^ct  to  the 
presf^nt  electricity  di.«trict  was  wncerned,  another  factor  wa« 
the  Power  Securities  Corixiration.  which  had  an  authorised 
capital  of  £1,000.000.    This  company  was  ready,  willing,  am) 
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able  to  supply  ite  area  and  the  whole  of  that  area  should  be 
excluded  from  the  control  of  the  proposed  Authority. 

Mr.  Willum  SHB.\nKii,  iiianagin^  director  of  the  Power 
Securities  Corporation,  said  that  his  Board  would  be  able 
without  the  slightest  diiVioulty,  not  only  to  assist  the  Midland 
Counties  Co.  in  raising  money,  but  temporarily  to  put  funo^ 
at  the  dispcyil  of  other  companies  pending  their  own  issues. 
Thei  price  of  the  Si'oiuion  station  was  f3'25,000. 

Witness  was  asked  by  Sm  Haruv  H.vw.aiid  if  he  considered 
"  the  difficulty  in  arriving  at  what  was  the  real  position  of 
tlie  diflferent  undertakings  "  (the  Power  Co.,  the  Midland 
Co.,  &c.,),  was  an  advantage  when  they  were  dealing  with 
such  a  pubhc  matter  as  the  supply  of  electricity.  The  whole 
61  the  share  and  loan  capital  of  the  Derby.^hire  and  Notts. 
Co.  was  owned  by  the  Midland  Counties  Electrical  Supply  Co. 
and  that  company  was  not  a  supply  company,  but  entirely  a- 
iinancc  company,  and  made  its  profits  out  of  the  raising  of 
money  for  difTeient  concerns. 

WiT.SESs  ;  No.  It  makes  profits  from  dividends  and  interest 
it  receives  from  the  companies. 

Sir  HArRy  :  Who  owns  the  bulk  of  the  shares  of  the  Mid- 
land Counties  Co.?    The  public. 

Sir  Rarkv  :  Are  any  owned  by  the  Power  Securities  Cor- 
pora tjon? 

WiTKESs  :  There  may  be  5,000,  not  more ;  a  management 
agreements  exists  between  Messsirs.  Balfour,  Beatty  &  Co.  and 
the  Midland  Counties  Co,  ind  in  certain  cases  they  manage 
the  underlying  companies.  There  is  an  independent  Board  of 
the  Derbyshire  &  Notts.  Co.  and  of  the  Midland  Counties  Co., 
&c. 

Sir  H.\rry  :  The  independent  Boards  of  the  Derbyshire  and 
Notts.  Co..  the  Midlands  Co..  the  Power  Securities  Corpora- 
tion, and  Messrs.  Balfour,  Beatty  &  Co..  have  to  be  paid 
for  their  services? 
WiTN-KSS  :  We  have  to  live,  Sir  Harry. 
Sir  H.\rry  :  The  ultimate  result  is  that  the  consumer  cf 
electricity  in  the  area  of  the  company  has  to  pay  in  one  w-ay 
or  another  for  all  those  services? 

Witness  :  Certainly  not.  The  Pnwer  Securities  Corpora- 
tion does  not  get  paid  for  any  services. 

Sir  H.arry  :  The  impression  one  gets  from  the  interworking 
of  Hiese  companies  is  that  there  is  a  great  deal  of  work  to 
be  done  and  paid  for  in  connection  with  the  supply  of  elec- 
tricity. 

Mr.  J.  H.  W.  L.WERicK.  Vice-President  of  the  Institi'*-  • '' 
Mining  Engineers,  managing  director  of  the  Tinsley  Po-i.- 
Colliery  Co.,  and  a  director  of  Messr.».  .7.  &  G.  Wells,  collierv 
owners,  and  the  Renishaw  Iron  Works  near  Chesterfield,  said 
his  company  fReni.'^haw  Iron  Works)  had  been  in  negotiation 
with  the  Derby.shire  Sc  Notts.  Power  Co.  for  some  time  for 
supplying  it  with  electricity  from  the  waste  gases  of  the  blast 
furnaces,  through  the  medium  of  steam  turbines.  No  orders 
had  yet  been  placed  for  the  erection  of  generating  plant,  but 
the  two  Boards  of  the  companies  concerned  had  each 
approved  of  the  scheme  going  forward,  i.e.,  to  form 
a  company  near  Che.sterfield  with  a  capital  of  f.50.000 
to  install  turbines  and  water-tube  boilers  and  generate  elec- 
tricity. The  propo.sal  was.  first,  to  supply  his  own  iron  works 
and  then  supply  collieries  belongiiig  to  Messrs.  J.  &  G.  Wells. 
Any  surplus  would  be  sold  to  the  Derbyshire  &  Notts.  Co. 
At  Renishaw  they  had  rebuilt  a  blast  furnace  and  contem- 
plated puttinc  down  another  The  oriainal  scheme  was  for 
an  ontnnt  of  2.000  tons  of  iron  per  week,  which  would  bat'e 
given  0,000  b.h.p.  Owing  to  the  depression  in  the  iron  trade 
they  had  to  postpone  the  bigcer  scheme  with  regard  to  the 
generating  plant,  but  as  trade  improved  they  hoped  to  go 
baek  to  it. 

The  Tow.N  Clerk  of  Chesterfield  said  that  the  proposal  to 
laoup  Chesterfield  with  Doncaster  for  representation  on  the 
Authority  was  impossible. 

On  December  7th  Mr.  H.  F.  Bidder,  representing  the 
Derbyshire  and  Nottinghamshire  Coal  Owners'  and  Iron- 
masters' Committee,  said  the  Cannock  Chase  district  was  a 
gmall  one  not  electrijally  developed  and  there  were  no  link- 
ing-up  systems.  The  Cannock  Chase  Colliery  Co.  was  at 
present  promoting  an  order  for  itself;  he  would  not  oppose 
any  schenie  that  would  tend  to  further  development,  but 
did  not  believe  the  method  put  before  them  would  assist  in 
their  developuient.  To  a  Joint  .Advisory  Board  he  had  not 
the  8light<'."t  objection,  providing  ihe  members  were  properly 
chosen.  Tliey  had  been  in  negotiation  with  the  power  com- 
panies in  order  to. develop  electricity  supply  and  there  was  a 
proposal   which   they  considered   was  practi/al. 

Sib  Harry  Haward  :  I  thought  the  evidence  was  all  the 
other  way. 

Mr.  Bidder  said  hia  .Association  would  have  more  confidence 
in  dealing  with  the  power  companies  about  which  they  knew 
all  there  was  to  be  known,  whi-h  depepded  for  their  life  on 
being  run  on  a  comineicial  basih,  than  it  would  if  faced  with 
a  body  not  dependent  on  its  being  economically  successful 
and  dealing  with  public  money.  "The  Shefheld  s<-heme,  he 
suggested,  was  merely  a  panic  stheiiie  brought  forward  be- 
cause the  authority  was  afraid  Ha  undertaking  was  going  to 
be  taken  over  by  some  Joint  Authority  under  the  Act. 

Mh.  A.  G.  I.UPTON.  of  Messrs  Lupton  &  Co.,  Le^eds,  a, 
director  of  the  North-Eastern  Railway  Co..  and  chairman  ot 
the  Yorkshire  Electric  Po^^er  Co.,  opposed  the  scheme.  Any 
interference  with  the  powers  granted  to  bis  company  would 
be  detrimental. 


Ma.  William  B.  Woodhouse,  engineer  and  manager  of  the 
Yorkshire  Co..  objected  to  the  area  in  which  he  had  powers 
being  divided.  The  dividing  hne  in  that  district  ran  through  a 
number  of  collieiies  which  his  company  supplied.  If  two 
parts  of  his  areas  were  to  come  under  different  control  the 
question  of  mains  would  be  a  difficult  one,  and  it  would  very 
.substantially  discourage  development  across  the  boundary  line. 
He  had  undertaken  to  supply  30,000  kW  in  the  Rothei'ham. 
Doncaster,  and  Stockbridge  districts,  the  power  therefore 
being  obtained  either  by  extending  his  own  plant  or  from 
Sheffield  or  Rotherhaui.  He  had  been  hampeied  by  the  un- 
certainty of  what  the  position  was  going  to  be  and  could  nut 
indefinitely  promise  to  make  extensions  unless  he  knew  be 
was  going  to  be  permitted  to  develop  his  undertakings  on 
the  lines  he  proposed. 

Sir  John  Snell,  :  The  time  will  come  when  the  available 
sites  at;  Sheffield.  Rotherham,  and  near  Doncaster,  even  in- 
cluding the  scheme  at  Mexboro',  may  not  be  sufficient  to  meet 
the  industrial  demands  of  this  district. 

Witness  :   Wo  are  all  agreed  upon  that. 

The  Ch.mrman  :  T'he  suggestion  has  been  made  that  at  some 
future  date  the  district  may  be  given  to  the  River  Trent? 

WiTNKS.s  :  Yes.  The  distance  from  the  River  Ti'ent  to 
Sheffield  is  about  30  miles  and  from  Mexboro'  to  Feny  Bridge 
approximately  15  miles.  The  Ferry  Bridge  station  would 
develop  136,0()0  kW. 

Mr.  J.  B.  Pfltham,  engineer  of  the  Mexboro'  Urban  Dis- 
trict Council,  did  not  think  there  was  any  necessity  at  pre- 
sent for  a  new  station  at  Mexboro',  which  site  was  good 
enough  for  about  90,000  kW. 

Mr.  R.  a.  Sheppard  was  prepared  to  assist  in  the  forma- 
tion of  a  Joint  Committee,  but  objected  to  recommend  the 
co-ordination  of  the  various  organised  undertakings  and  the 
imposition  of  a  Joint  .Authority  for  which  mere  establish- 
ment charges  for  clerks,  offices,  &c.,  a  sum  of  i£19,(X)0  of 
j62O,0OO  would  be  required.  It  was  assumed  that  the  duty 
of  the  Commissioners  was  to  appoint  a  Joint  Authority.  It 
was  nothing  of  the  sort;  that  body  had  no  authority  to  break 
contracts  and  could  not  promote  a  company  to  do  what  it 
could  not  do  itself. 

Sir  John  Snell  :  Our  legal  adviser  informs  me  that  your 
remedy,  if  you  have  a  remedy,  is  in  the  common  process  of 
law.  The  Commissioners  are  very  fully  advised  on  the  fa.cts 
of  the  case;  there  is  an  agreement  between  the  Sheffield  Cor- 
poration and  the  Y'orkshire  Power  Co.,  dated  1918,  an  agree- 
ment is  to  be  made  between  the  Rotherham  Corporation  and 
the  Power  Co.,  and  an  agreement  was  made  at  the  time  the 
Rotherham  Corporation  was  making  the  Bill.  We  shall  take 
these  facts  fully  into  consideration  wben  dealing  with  the 
administration  of  this  district. 

Mr.  W.  B.  Woodhouse,  on  behalf  of  the  Electrical  Distri- 
bution of  Yorkshire,  Ltd.,  submitted  that  the  proposal  for  a 
Joint  -Authority  should  not  be  approved.  Tliere  had  been  no 
attempt  to  show  that  the  distribution  could  be  carried  on  more 
cheaply  than  his  company  could  do  it. 

Mr.  W.  Bacshaw,  town  clerk  of  Doncaster,  said  thnt 
nothing  had  ever  at  any  time  been  either  said  or  done  to 
ju.stify  Sheffield  Corporation  coming  to  the  conclusion  it  had 
with  regard  to  Doncaster.  Sheffield  and  Rotherham  had  maQ<» 
it  perfectly  clear  all  the  way  through  that  they  intended  to 
have  50  per  cent,  of  the  representation  and  the  natural  m- 
ference  to  be  drawn  was  that  tho.'-e  two  Corporations  intended 
to  have  the  controlling  influence  over  the  Joint  Authority. 
Doncaster  was  opposed  to  the  scheme  because  it  was  not 
the  mo.st  effective  method  of  dealing  with  the  electricity 
supply.  The  needs  of  the  district  would  be  better  met  by  an 
Advisory  Conmiittee.  and  it  would  be  more  advisable  to  make 
an  endeavour  by  voluntary  co-operation  to  bring  about  the 
result  aimed  at. 

The  inquiry  was  concluded  on  Deeember  8th.  Sir  Harry 
Haward  >vas  in  the  chair,  and  .stated  that  the  Greasborough 
IJ.D.C.  approved  of  the  Shclfn'ld  Corporation  scheme  as 
amended.  He  understood  Vihat  Doncaster  was  in  favour  of 
some  kind  of  an  .Advisory  Board. 

Mr.  Windle  :   That  is  so. 

Tlie  Chairman  :  ,An  Advisory  Boar'd  has  to  do  more  than 
give  advice;  it  has  to  take  certain  action. 

Mr.  W.  p.  Donald,  addressing  the  Commissioners  on  be- 
half of  the  West  Riding  District  Councils  Association,  asked 
whether  the  promoters  intended  to  transfer  their  stations  to 
the  .Authority  to  be  set  up,  or  to  rent  those  stations?  If  so, 
at  what  price?  What  price  would  the  respective  areas  have 
to  pay  for  electricity?  It  would  require  a  good  deal  of  faith 
to  convince  him  that  Mr.  Woodhouse  (Yorkshire  Electric 
Power  Co.)  was  prepared  to  hand  over  his  plant  as  a  free 
gift.  The  proposals  which  the  promoters  put  forth  for  the 
first  five  years  of  the  scheme  were  nothing  more  than  the 
linking  up  and  extension  of  existing  stations.  There  waa 
nothing  in  the  proposals  which  could  not  be  d<ino  I)y  a  .Toint 
Committee.  His  clients  preferred  the  Yorkshire  Power  Co. 
and  the  Electrical  Distribution  of  Yorkshire.  If  a  Joint 
Authointy  was  set  up,  the  Yorkshire  Power  Co.  should  be  part 
and  parcel  of  that  authority, 

Mr.  W.  E.  Hart.  Town  Clerk  of  Sheffield,  then  suinined  up 
the  ca.se  for  the  promoters.  Tlie  real  question  was  the 
interest  of  the  consumers,  and  he  claimed  that  hia  proposals 
had  guccessfnlly  wiMiatood  criticism.    The  principal  objection 
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was  with  regard  to  the  transfer,  either  by  sale  or  lease,  of  the 
existing  stations— at  Shcflicld  and  Rotherham  especially— to 
the  Authority.  Sir  John  Sufll  had  made  a  suggestion  on  the 
matt-er,  and  he  (the  Town  Clerk)  had  lost  no  time  in  callinp 
together  the  sub-committee,  which  was  instructing  him  to 
prepare  a  full  report  on  the  whole  question. 

Up  to  the  present  the  promoters  had  looked  upon  represen- 
tation as  vital,  and  felt  it  would  be  more  helpful  to  Sheffield 
and  Rotherham  in  considering  the  fate  of  their  stations  ii 
they  knew  the  general  ideas  arrived  at  by  the  Commis.^ioncrs 
on  "the  main  proposals.  Sheffield  and  Rotherham  had  rospon- 
sibiUties  for  supplies  to  some  of  the  largest  consumers  m 
their  districts,  and  they  would  hesitate  if  they  were  asked  to 
transfer  those  stations  to  an  Authority  on  which  they  had 
inadequate  representation. 

Objection  had  been  taken  to  the  sum  of  i;'20,000  proposed 
as  the  cost  of  administration ;  a  smaller  sum  would  have  been 
criticised  as  inadequate.  He  did  not  think  the  i'20,000  would 
be  spent.  There  was  reasonable  ground  for  anticipating, 
before  very  long,  a  con.siderable  demand  for  railway  power. 
The  colliery  owners'  opposition  was  a  direct  challenge  to 
municipal  administration.  Sheffield  and  Eotherhnm  still 
thought  they  should  have  a  .50  per  cent,  representation  on  the 
Authority ;  an  Advisory  Board  would  not  be  effective  in  an 
area  like  that. 

In  closing  the  inquiry  the  Chairman  said  the  Commissioners 
very  much  appreciated  the  public  spirit  of  Sheffield  in  pro- 
moting the  scheme,  but  the  parties  had  set  up  a  very  difficult 
problem  to  unravel. 


HIQH-POWER     THERMIONIC     VALVES. 

Recent  Developments. 


At  the  Institution  of  Electrical  Engineers  on  December  7th, 
10-kW  thermionic  valves  and  parts,  representing  recent 
developments  of  the  original  thermionic  rectifying  valve  made 
by  Dr.  .1.  A.  Fleming,  were  exhibited  on  behalf  of  the 
president.  Mr.  F.  Gill. 

The  valves  are  used  for  radio  transmission  and  are  of  two 
types — namely,  the  rectifier  (2  electrodes),  and  the  oscillator 
or  amplifier  (.3  electrodes).  The  difference  between  the  two 
types  is  that  in  the  rectifier  the  third  electrode  (the  grid)  is 
omitted.  A  special  feature  of  the  tubes,  wdiich  are  reproduced 
in  the  accompanying  illustrations,  is  the  water-cooled  anode, 
consisting  of  a  copper  tube,  which  is  fused  to  the  glass  bulb 
by  means  of  a  .si^e^ial  coppei-glass  seal.    This  joint  is  perfectly 
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gas-tight  and  is  unaffected  by  the  heating  and  cooling 
occurring  both  d\n-iig  manufacture  and  operation.  When  in 
service,  the  tube  is  mounted  so  that  the  anode  is  surrounded 
by  a  metal  jacket  through  which  cooling  water  circulates. 

A  further  exhibit  showed  the  detailed  assembly  cif  the 
filament,  grid,  and  anode,  the  nature  of  the  copjier-glass  joint 
upon  the  latter  being  readily  seen.  The  above-noted  features 
can  be  well  seen  in  the  reproduced  photographs  whidi  sho\\' 
(o)  the  3-electrode  10-kW  value;  (())  tlie  3-electrode  tube 
mounted  in  its  W^ater  jacket;  and  (c)  the  filament,  grid,  and 
anode  before  final  assembly. 

Tlie  following  are  the  characteristics  of  the  valve  :  Normal 
filament  current.  •24.5  amps.:  normal  filament  voltage,  3'2 
volts;  normal   plate   voltage,   10,000  volts;   power  taken    by 


tube    (including  losses  in   tube),  15   k\V ;   and  output   power 
delivered  from  tube,  10  kW. 

A  new  thermionic  valve,  which  requires  a  250-h.p.  engine 
to  supply  it  with  electrical  energy,  is  referred  to  in  the 
T.  A  T.  Age.  It  is  3  ft.  long  and  from  4  to  6  in.  in  dia- 
meter, and  it  can  be  used  to  generate  high-frequency  os- 
cillations, to  detect  and  modulate  them,  and  to  act  as  an 
amplifier.  When  used  to  generate  h.f.  oscillations,  it  la 
capable  of  an  output  of  fully  100  kW.  It  is  explained  that 
several  years  ago  Mr.  W.  G.  Housekeeper,  of  the  Bell  Re- 
search Laboratory  of  the  Western  Electric  Co.  in  New  York 
City,  became  interested  in  cheapening  the  manufacture  of 
telephone  switchboard  lamps;  he  aimed  to  eliminate  the  plati- 
num wire  used  for  the  leads  to  bring  the  filament-heating 
current  through  the  glass  wall  of  the  lamp.  His  study  showed 
him  that  copper  wire  possessed  one  of  the  requirements  neces- 
sary, i.e.,  that  the  molten  glass  should  "  wet  "  or  adhere 
closely  to  the  wire.  Copper  and  glass  have  quite  different  co- 
efficients of  expansion,  and  Mr.  Housekeeper  found  that  only 
by  giving  the  copper  wire  a  peculiar  cros&-sectional  shape  could 
he  prevent  the  glass  cracking. 

As  a  result  of  exi:)eriments,  a  tube  design  successfully 
involving  copper  seals  has  been  worked  out.  The  plate  takes 
the  form  of  a  large  copper  thimble  with  thin  walls.  This  is 
attached  by  a  vacuum-tight  seal  to  a  glass  structure  which 
supports  the  filament  and  grid  and  through  which  the  lead 
wires  are  carried.  The  filament  lies  within  the  cylindrical  grid 
and  the  whole  structure  is  placed  within  the  copj^er  anode  and 
concentric  with  it.  Cooling  water  is  circulated  around  the 
outside  of  the  anode,  but  does  not  enter  the  evacuated  space 
within.  It  is,  of  course,  necessary  that  the  anode  be  very  free 
from  minute  holes  which  would  tend  to  admit  air  or  water 
vapour,  a  requirement  which  has  led  to  the  drawing  of  anodes 
from  a  single  disk  of  copper. 

At  present  the  new  water-cooled  tubes  are  being  constructed 
in  two  sizes,  the  large  one  capable  of  delivering  100  kilowatts, 
and  a  small  one  whose  capacity  is  ten  kilowatts.  The  anode 
is  14  in.  long  and  3. .5  in.  in  diameter.  The  filament  is  of 
tungsten  wire  and  is  .060  in.  in  diameter  and  G3.5  in.  long. 
The  current  required  to  heat  the  filament  is  91  amperes  and 
the  power  consumed  in  it  is  six  kilowatts.  The  filament  leads 
are  of  copper  i  in.  in  diameter,  and  are  sealed  through  the 
glass  wall  by  means  of  a  special  disk  seal.  To  those  who  are 
at  all  familiar  with  glass  blowing,  it  will  be  apparent  that 
the  handling  of  the  parts  of  this  tube  during  manufacture 
presents  a  task  of  no  mean  magnitude,  and  numerous  fixtures 
have  been  devised  to  assist  in  the  work.  The  significance  of 
this  tube  development  to  the  radio  art  can  scarcely  be  over- 
estimated. 

It  will  be  recalled  that  at  the  first  all-British  W'ireless  Ex- 
hibition in  October  last  the  Mullard  Radio  Valve  Co..  Ltd.. 
amongst  its  large  and  representative  dis- 
play of  thermionic  valves  exhibited  large 
silica  valves,  including  a  4-kW'  rectifier 
and  1-kW  and  4-kW  transmitters.  Mr. 
C.  F.  Elnell.  in  the  course  of  a  lecture 
in  South  .\frica  some  weeks  ago,  claimed 
tli.at  the  British  .\dmiralty  was  the  in- 
ventor of  this  type  of  valve,  silica  hav- 
ing been  chosen  for  its  heat-resisting 
qualities,  for  which  his  firm  had  made 
many  hundreds  of  such  valves.  They 
were  of  two  types :  one  dissipated  '2.5 
kW"  at  the  anode  and  5  kW'  in  the  aerial, 
and  the  other  '2  kW'  at  the  anode  and 
S  kW  in  the  aerial.  Their  S-  and  10-kW 
types  were  only  4  or  o  in.  in  diameter 
and  about  1'2  in.  long.  They  had  suc- 
ceeded in  making  a  '2.5-kW  silica  valve, 
which  was  being  tested  by  the  Admiralty. 
The  claim  that  a  million-watt  vacuum 
tiilx'  has  been  developed  in  the  General 
I'^lectric  Research  Laboratorv  in  Schenec- 
tady, N.Y.,  by  Mr.  J.  S.  Payne.  Junr., 
tilunild  also  be  mentioned.  It  is  said  to 
be  a  magnetron,  involving  the  principle 
of  magnetic  control  as  developed  bv  Dr. 
AllHMt  W.  Hull,  of  the  laboratory."  It« 
output  is  about  40  amperes  at  '25,000 
volts,  and  it  serves  as  a  rectifier  to 
change  alternating  to  direct  current  and 
als<i  to  chan"e  direct  to  alternating  cur- 
rent of  any  frequency  or  to  convert  low- 
ficquency  a.c.  to  high  frequency  a.c.  It 
is  thought  that  one  tulH>  will  be  sufficient  to  carry  radio 
telephonic  signals  across  the  Atlantic. 

According  to  the  Journal  of  Electricity  and  Western  In- 
dustrii,  the  weight  of  the  1,000-kW  vajve  is  only  60  lb.  Its 
filament  is  a  rod  of  tungsten,  and  if  it  were  drawn  out  into 
filament  of  the  size  used  in  the  ordinary  lamp  it  would  reach 
a  distance  of  ,50  miles.  The  light  given  off  during  the  opera- 
tion of  the  tul>e  would  be  about  40.000  c.p. 

This  magnetron  consists  essentially  of  a  water-cooled  cylin- 
drical anode  30  in.  long  and  IJ  in.  in  diameter.  In  the  axis 
of  the  anode  is  a  tungsten  filament  0.4  in.  in  diameter  and 
•2'2  in.  long,  excited  by  l.SlX)  amp.  at  lO.tXX)  cycles,  requiring 
about  20  kW'.  Tlie  magnetic  field  is  produced  by  this  large 
heating  current  from  the  cathode  to  the  anode  during  a  per- 
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tion  of  each  half  cycle  of  the  current  passing  through  the 
cathode,  this  action  taking  the  place  oi  that  of  the  gnd  an 
the  three-electrode  tuU>.  The  electron  current  to  the  cathode 
is  thus  interrupt<^d  i20.iX).l  times  per  second  By  the  use  ol 
properlv-tuned  circuits  ibis  can  be  used  for  the  production  ot 
hieh-frequencv  power  fur  radio  or  any  other  purpose.  Ihis 
5ar?icular  tvf;e  ^Vill  supply  l.lKW  kW  of  20  aX)..ycle  power  at 
an  efficiency  of  70  per  cent.,  operating  with  an  anode  voltage 

°  For  mdlo  purposes  efficiencies  of  70  and  SO  per  cent,  are 
eminentlv  sati-^factorv,  but  for  other  engineering  purposes 
thev  are  not  as  high  as  would  be  generally  desired.  .Another 
line  of  development  is,  therefore,  in  progress  tiij.,  the  pro- 
duction of  tul.es  of  higher  efficiency  as  well  as  tubes  of  larger 
output  The  progress  in  this  direction  is  more  difficult,  and 
is  apt  to  be  slower  than  in  the  direction  which  has  thus  tar 
seemed  more  important. 


PARLIAMENTARY     NOTES. 


[By  olr  Specul  Parliamenwhv  Rfi-ohter.] 
Extension  of  Fini,hury  Parh  Tube.-On  December  5th  Major 
Malone  asked  whether  with  a  view  to  finding  employment  tor 
a  great  number  of  meu,  facilities  could  be  granted  for  the 
extension  of  the  tube  from  Finsbury  Park  through  those  dis- 
tricts where  a  large  population,  through  their  district  councils, 
were  asking  the  Minister  of  Transport  and  the  Minister  of 
1  abour  to  receive  deputations  pressing  for  the  extension  of 
this  tube.  Colonel  Ashley  replied  that  he  bad  agreed  to  re- 
ceive on  December  11th,  in  conjunction  with  the  Parhament- 
ary  Secretary  to  the  Ministry  of  Labour,  a  depuUtion  from 
the  Councils  concerned. 

Deposits  of  TcUphone  Users.— On  December  5th  Mr.  Short 
asked  the  Postmaster-General  whether  he  was  aware  of  the 
excessive  charges  claimed  in  the  form  of  deposits  on  the  ac- 
counts of  users  of  the  telephone ;  and  whether  these  charges 
could  be  revised.  Mr.  N.  Chamberlain  said  that  the  deposits 
required  from  telephone  users  were  sufficient  to  cover  ap- 
proximatelv  two-thirds  only  of  the  credit  given.  Under  the 
previous  tariff  local  calls  were  paid  for  in  advance,  usually 
annually,  and  trunk  calls  monthly  in  arrear;  deposits  m 
respect  of  trunk  calls  were  generally  required  to  cover  the 
total  credit.  Even  allowing  for  the  increased  deposits  the  sub- 
scriber received  more  credit  under  the  new  system  than  under 
the  old,  and  he  was  not  in  a  position  to  reduce  the  scale  of 
deposits  now  required. 

The  Empire  Wireiess  Chain.— On  December  5th,  Mr.  Hurd 
asked  the  Postmaster-General  to  state  the  present  position 
of  negotiations  with  the  governments  of  Canada,  Australia, 
and  the  other  Dominions,  and  India  on  the  subject  of  co. 
operation  in  the  imperial  wireless  chain  scheme  of  the  British 
Post  Office.  Mr.  N.  Chamberlain  replied  that  the  Govern- 
ment had  not  yet  had  an  opportunity  of  considering  the  pre- 
sent situation  in  regard  to  the  Imperial  Wireless  Chain,  and 
he  was  not  in  a  position  to  make  any  statement  on  the  sub- 
ject. 

Electrical  Power  in  Agriculture.— On  December  6th,  Lieut.- 
Col.  MnRRAY  asked  whether  investigations  were  being  made 
into  the  utility  of  windmills,  with  a  view  to  providing  cheap 
electrical  power  for  agricultural  purposes.  Sir  R.  Sanders, 
Minister  of  Agriculture,  replied  that  investigations  were  being 
commenced,  but  he  feared  that  no  definite  results  could  be 
expected  for  some  time. 

Special  Orders.— On  December  6th,  on  the  motion  of  Lieut. - 
Col.  .\sHLEy,  Parliamentary  Secretary  to  the  Ministry  of 
Transport,  a  number  of  Special  Orders  made  by  the  Electricity 
(Supply)  Acts,  1882  to  1922,  were  approved. 

DamTr.ing  the  Setiem.— On  December  7th,  Mr.  D.  Gkenfeu, 
asked  the  Minister  of  Labour  whether  he  had  considered  the 
proposal  for  utilising  tidal  energy  by  the  construction  of  a 
barrage  .icross  the  mouth  of  the  Severn;  and  whether  be  was 
prepared  to  introduce  a  scheme  to  give  effect  to  this  project 
in  the  interests  of  the  profitable  employment  of  labour  and 
capital. 

Col.  Ashley  replifd  that  the  Water  Power  Resources  Com- 
mittee had  oon.'*id<T/'d  the  subject  and  had  expressed  the  view 
that  the  teihni<al  information  available  was  not  sufficiently 
precise  to  enal>lc  it  to  express  a  final  opinion.  The  Committee 
recommended  that  a  Technical  Commission  should  be  set  up 
by  the  Brxird  of  Trade,  in  consultation  with  the  Ministry  ol 
Transport,  to  inve8ti«:ite  the  possibility  from  a  commercial 
standpoint,  but  owinc  t'l  the  financial  position  and  the  neces- 
sity for  drastically  curtailinc  th'<  expenditure  of  Government 
Departments,  it  had  not  yet  been  practicable  to  set  up  the 
proposed  Commiaaion. 

Party-line   Telephones.— On   December    7th,    Mr.    Gardiner 

asked  how  many  applications  had  tieen  granted  for  party-line 

telephone  services  under  the  scheme  entitled  "  Special  terms 

to  farmers  and  others."  in  Encland  nnd  Scotland,  respectively. 

Mr.  N.   Chambehi-AIN  said  that    ;it    the    !«  :.'innin(j    of    this 


month  there   were  5,200  subscribers  in   England   and  660  in 
Scotland. 

Lerwick  Wireless  Station.— On  December  7th,  Sir  Robert 
Hamilton  asked  the  Postmaster-General  whether  he  was  aware 
that  the  wireless  station  at  Lerwick  was  in  a  bad  state  of 
repair;  whethor  it  was  intended  to  maintam  this  station  for 
meteorological  purposes  only;  and,  seeing  that  such  purjmseB 
could  be  equally  well  .s?rved  by  the  station  at  Wick,  would 
he  have  the  station  at  Lerwick  closed.  Mr.  N.  Chamberlain 
replied  that  the  wireless  station  at  Lerwick  was  taken  over 
from  the  Admiralty  by  the  Post  Office  at  the  tenninatiou 
of  the  war  in  order  that  it  might  be  available  for  maintaining 
communication  with  the  mainland  during  interruptions  ol 
the  Shetlands  cable.  It  was  subsequently  transfeiTcd  to  the 
Air  Ministry,  who  desired  to  use  it  as  a  meteorological  sta- 
tion, but  the  right  was  reserved  to  take  it  over  for  P.O.  pur- 
poses when  the  cable  was  interrupted.  The  purposes  for 
which  a  meteorological  station  was  required  at  Lerwick  would 
not  be  .served  by  a  station  at  Wick.  Repairs  at  the  I/erwick 
station  had  re-cently  been  carried  out  by  the  Air  Ministry. 

Insurance  by  Indu.<<tries.—Mr.  D.  G.  Somerville  asked  the 
Prime  Minister  whetliei  the  Government  intended  to  consider 
in  the  Session  of  1&23.  the  introduction  of  insurance  by  indus- 
tries; and  whether,  in  that  case,  it  intended  first  to  estab- 
lish a  public  inquiry  as  to  the  best  procedure  to  lie  adopted. 
Mr.  Bonar  Law  replied  :  "  I  do  not  think  there  is  any  pos- 
sibility of  dealing  with  this  subject  next  year,  but  it  is  one 
with  regard  to  the  examination  of  which  preliminary  steps 
are  now  being  taken." 

West  Indian  Cables.— On  December  8th,  Mr.  N.  Chamber- 
lain, Postmaster-General,  moved  that  the  agreement  dated 
November  39th,  1922,  between  the  British  Government,  the 
Canadian  Government,  the  Crown  Agents  for  the  Colonies, 
and  the  West  India  &  Panama  Telegraph  Co.,  Ltd.,  be  ap- 
proved. 
The  resolution  was  agreed  to. 

Gravescnd-Tilbury  Tunnel. — On  December  11th,  Mr.  William 
Thorne  asked  the  Minister  of  Labour  whether  he  was  aware 
of  the  necessity  for  the  construction  of  a  tunnel  under  .the 
Thames  between  Gravesend  and  Tilbury;  and  whether,  la 
view  of  the  fact  that  the  scheme  would  provide  useful  employ- 
ment both  upon  the  construction  of  the  tunnel  and  ujion  the 
building  ot  a  length  of  new  railway,  he  would  take  whatever 
steps  were  necessary  to  get  the  scheme  commenced. 

Col.  Ashley,  Parliamentary  Secretary  to  the  Ministry  of 
Transport,  .said  that  the  question  of  constructing  such  a 
tunnel  was  one  for  the  consideration  of  the  railway  companies 
and  local  and  other  bodies  concerned.  Statutory  authority 
would  be  required  for  the  work  and  he  was  not  aware  that 
any  detailed    scheme  had  at  present   been  formulated. 

The  Beachley  Powcr-Houae.— On  December  11th,  Mr.  WiG- 
NALL  asked  the  First  Commissioner  of  Works  if  he  was  aware 
that  the  Government  power-house  at  Beachley,  Gloucester- 
shire, generated  electricity  at  a  co.st  of  2Jd.  per  kWh,  supplied 
it  at  the  same  figure  to  the  Chepstow  Electric  Power  Co  . 
and  that  the  latter  company  then  retailed  it  to  the  consumei 
at  lOd.  per  kWh,  thereby  making  a  profit  of  7§d.  per  kWh , 
if  he  was  aware  that  this  company  had  no  expenses  save  the 
cost  of  collecting;  and  if  he  would  take  steps  to  ensure  that 
the  consumei-  be  supplied  from  the  Government  power-house 
at  a  much  cheaper  rate.  Col.  Ashley  said  he  had  been  asked 
to  reply.  He  understood  that  the  price  now  charged  for  elec- 
tricity generated  at  Beachley  was  Id,  per  kWh,  and  not  2id. 
This  supply  represented  only  a  small  supplementary  supply  to 
that  generated  by  the  Chepstow  Company  itself.  The  price 
charged  by  the  company  for  lighting  was  the  same  for  the 
whole  of  its  area,  and  he  understood  that  its  operations 
during  the  last  two  years  had  resulted  in  a  loss. 


Electricity  in  Mines. — In  reply  to  questions  raised  during 
a  discussion  upon  a  paper  on  the  above  subject,  read  before 
the  Yorkshire  Branch  of  the  National  As.sociation  of  Colliery 
Managers.  Mr.  John  Bcntbam  said  that  generally  the  trans- 
mission of  large  horse-powers  in  mines  by  d.c.  was  rendered 
prohibitive  by  the  size  and  cost  of  cables.  Direct-current 
motors  appeared  to  be  more  in  favour  with  some  people  on 
account  of  their  better  starting  torque  and  sj^ed  regulation. 
At  the  same  time,  the  use  of  a.c.  cascade  motors  had  good 
speed  regulation,  and  in  some  respects  were  preferable. 
Direct-current  was  preferred  for  tramway  systems,  althouglh 
this  often  involved  the  conversion  of  a  high-pressure  a.c. 
supply.  If  they  could  keep  a  reasonable  power  factor  he 
thought  that  an  a.c.  plant  was  as  efficient  as  a  d.c.  system,  if 
not  better.  Regarding  the  sizes  of  switchgear,  Mr.  Bentham 
said  that,  with  a  h.p.  supply  on  the  main  board  of  the  povmer 
house,  it  was  best  to  standardise  all  the  cubicle  units,  if  pos- 
sible, and  cenerally  l:J0/2O0-A  sizes  were  quite  suitable, 
although  circMnistances  might  necessitate  larger  sizes.  In 
the  case  f>f  medium-pressure  supplies,  say  500  V,  dealing  with 
currents  up  to  i.OCK)  A,  the  only  thing  possible,  if  it  was  de- 
sired to  keep  one  universal  cubicle  spare,  would  be  to  take 
the  largest  mzo  and  ehiinge  the  series  overload  coils  in  the 
switch  t-o  Kuit  the  circuit. 
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NEW    ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 

Readers  are  invited  to  tubmit  particulars  of  new  or  improved  devices  and  apparatus,  which,  will  be  published 
if  considered  of  sufficient  interest. 


The  Holophane  "  Filterlite." 

A  new  development  of  the  "  Holophane  "  principle  of 
lighting  is  announced.  This  is  the  "  Filterlite,"  illustrated  in 
fig.  1,  a  totally-enclosed,  semi-du-ect  decorative  bowl  fitting 
in  two  parts.  The  exterior  surface  is  smooth  and  plain, 
control  of  the  light  rays  being  effected  by  an  interior  pris- 
matic construction  which  is  designed  to  minimise  glare  and 
give  wide  distribution.  The  top  diffuser,  besides  protecting 
the  lamp  and  the  prism  surfaces  from  the  accumulation  of 
dust,    diffuses    the   upward    rays   and    eliminates    the    sharp 


A  Battery^Charging  Rectifier. 

A  compact  form  of  current  converter  is  made  by  Mh. 
M.  W.  Woods,  14ti,  Bishopsgate,  E.G.,  specially  designed  for 
battery  charging.  The  machine  (fig.  3),  consists  of  a  syn- 
chronous motor  fitted  with  a  two-part  commutator  which  acts 
at  such  a  point  in  the  a.c.  wave  that  sparking  is  practically 
eliminated.  The  rotor  is  excited  by  current  rectified  by  the 
commutator,  and  synchroni.sm  is  readily  effected  by  closing 
the  switch  and  giving  the  spindle  a  sharp  twist  in  a  clock- 
wise direction.     No  other  starting  device  is  neces.sary.       The 


EVrcAtoR  sjqr^ces 


Pig.  1.— The  Holophane  "  Filterlite. 


bright  ring  of  light  usually  attendant  upon  semi-indirect 
fittings.  The  lower  diffusing  zone  has  a  permanent  enamelled 
inner  surface  with  an  ornamental  exterior  design  w^hich  gives 
»  pleasing  effect  whether  the  bowl  is  illuminated  or  not. 
The  "  Filterlite  "  should  be  very  suitable  for  large  roomB, 
offices,  restaurants,  &c.  The  makers  are  Holoph.4NE,  Ltd., 
Blverton  Street,   Vincent  Square,   S.W.I. 

The  "  Angelus  "  Dual=ref]ector  Fire. 

Fig.  2  illustrates  the  "  .\ngelus  "  dual-reflector  fire  made  by 
British  Brass  Fittings.  Ltd..  26  &  27,  Hatton  Garden,  E.C.l. 
It  takes  its  description  from  the  arrangement  of  the  element. 
This  consists  of  a  number  of  coils  mounted  in  a  frame  of 
nickel-plated   steel,   and  lies  horizontally  in   the  front  of  the 


Fig.  2.— The  "  .'^ngelds  "  Dual-reflector  Fire. 


fire.  Beneath  the  coils  is  a  polished  detachable  plate  which 
reflects  the  rays  on  to  a  polished  coppered  parabolic  reflector 
which  forms  the  back  of  the  fire.  The  appliance  is  made  with 
elements  ranging  from  1.500  to  .S,(X)0  W.  Miid  the  Vav-'pt  sizes 
are  fitted  with  three-heat  switches.  The  fire  ie  26.5  in.  high, 
31  ia.  wide,  and  12  in.  deep;  it  weighs  17  lb. 


Fig.  3. — A  BATTEHi-C'HAHGi.NG   Kectifier. 

rectifier  is  supplied  with  one  brush  for  use  direct  from  the 
mains,  and  complete  with  resictance,  but  two  extra  brushes 
and  a  small  auto-transformer  can  be  .supplied  to  utilise  both 
halves  of  the  a.c.  wave.  If  requii'ed  a  teak  switchboard  can 
be  .supplied,  on  which  are  mounted  two  cut-nuts,  a  voltmeter, 
an  ammeter,  and  two  s.p.  fuses,  an  auto-transformer,  and  a 
battery  switch.  The  standard  size  is  arranged  to  give  an 
output  of  3  A  at  1.5  V  from  a  100/250  V,  50/GO-cycle  current. 

A  Burglar  Alarm. 

A  simple  and  cheap  device  (fig.  4).  ha.s  been  evolved  bv  Mr. 
W.  S.  Edwards,  of  19,  Smith  Street.  Ooswell  Road,  E.G.,  for 
use  as  a  burglar  alarm.  It  consists  of  a  couple  of  spring 
plungers  of  the  type  used  in  lampholders.  mounted  on  an- 
insulating  block  with  the  plungers  in  contact,  the  circuit  being 
completed  as  usual  with  a  bell  and  battery.    The  alarm  is  set 


A  Simple  Burglar   Alarm  CoxT.tcT. 


by  inserting  a  little  insulating  wedge  between  the  two 
plungers,  the  wedge  being  attached  by  a  cord  and  hook  to 
any  object,  such  as  a  window  curtain  or  blind,  or  a  door  or 
window,  which  is  to  be  guarded.  Any  movement  of  that 
object  withdraws  the  wedge  and  springs  the  alarm. 

Telephone  Call-box  Apparatus. 

The  firm  of  Manuiwcturers  (Liverpool),  Ltd.,  IS  and  20. 
Park  Lane,  Liverpool,  has  patented  a  new  <-alling  and  pre- 
payment apparatus  for  use  in  call  boxes.  It  is  stated  that  this 
can  be  connected  to  any  existing  telephone  instrument  in  a 
few  minutes,  and  it  permits  the  use  of  halfpence,  pence,  six- 
pences, and  shillings.  The  instrument  is  set  for  a  certain 
"  originating  fee,"  and  when  this  has  been  inserted  and  a 
pointer  turned  to  "  calling  exchange  "  on  a  dial,  the  operator 
replies  and  indicates  the  cost  of  the  call.  .\s  the  coins  are 
inserted  in  their  resi>ective  slots,  and  the  pointer  turned  to 
another  position,  the  operator  is  informed  by  signals  that  the 
correct  amount  has  been  paid,  and  makes  the  connection;  tht< 
coins  then  fall  into  a  receptacle  which  can  only  be  opened  by 
the  telephone  proprietors.  Should  the  call  number  be  engaged, 
or  the  call  rendered  invalid  by  other  circumstances,  the  pointer 
can  be  turned  in  the  opposite  direction,  and  this  will  allow  the 
coins  to  fall  out  of  their  guides  through  slots,  and  tliey  are 
thus  returned  to  the  caller.  I'pon  the  replacement  of  the 
receiver  all  circuits  are  rendered  inert.  Means  are  provided 
by  which  coins  inserted  in  the  wrong  slots,  or  that  do  not' 
coincide  with  the  dimensions  for  which  the  instrument  is 
adjusted  are  returned,  and  the  usual  devices  for  the  prev<'n- 
tion  of  fraud  are  embodied  in  the  design. 

The  Unit-Ad-Shade. 

An  ingenious  advertising  devi.e  is  lieimi  introduced  by  the 
Unit-Ap-Shade  Co..  of  i;«.  High  Holborn,  W.l.  which 
enables  small  interchangeable  letters  to  be  clipre<l  on  the  edgo 
of  a  lamp  shade,  giving  an  illuminated  message,  for  use  in 
shop-windows.  &c. 
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NEW     PATENTS     APPLIED     FOR,      1922. 

(NOT  TBT  PDBLISHED.i 

Compiled  eipreuly  for   Ihit  journal  by  Missks.   Sittos-Jonis.  O'dsll   a 

SiirHtNS,   Palenl  Agents,  985,   High    Holborn.  U>ndon,  W.C.  1. 


PUBLISHED     SPECIFICATIONS. 

numbers   in  parentheses    are    those    under    which    the  specifications   will   ba 
printed   and   abridged,  and   all  subsequent   proceedings   will    be  taken. 


8S,li5.     "  Electric  •ignal    apparatu»^"    A.    C.    Knight.     November  24lh. 

W,14a.    "  Windmillt    (or    driving    dynamos."     L.    Bircher.     November    24lh. 

S2,l«l.     "  Illuminated    •igns."     \V.    H.     Eccles.     November    24th. 

Sa,171.  "Crystal  detecton  for  receiving  wireless  signals."  J.  \'.  Rushlon. 
November  24th. 

32.1(»l.  "  Spark  plugs."  H.  Fairbrother  (Meaker  Spark  Plug  Co.).  Novem- 
ber 24th. 

aiAKJ.  "  Galvanometers."  E.  Belin  and  Etablissemems  E.  Bclin.  Novem- 
ber 24th. 

32.207.  "  Facsimile  telegraphic  systems."  E.  Belin  and  Elablissements 
E.    Belin.     November   S4lh. 

32.208.  "  Transmitting  and  receiving  graphic  records  by  wireless  signals." 
E.    H-lin   and  Elablissements    E.   Belin.     November  24th. 

32.218.  "  Systems  of  electric  distribution."  F.  P.  Whitaker  and  British 
Thomson-Houston  Co.,   Ltd.     November  24th. 

32,223.    "  Radio    receiving    sots."    A.    S.   Compare.     November    24lh. 

33,828.    '•  Electric-    detectors."    L.    T.    M.    Pennington.     November    24th. 

33,234.  "  Elecitic  heating  apparatus."  G.  L.  Johansen.  November  24ili. 
(Norway,    November   24lh,   1921.) 

33,240.    "  Electric    lamps,    &c."    C.    L.    King.     November    2Sth. 

32,237.  "  Relay  lor  automatic,  iic,  telephone  systems."  Coventry  Aulo- 
malic  Telephones,    Ltd.,   and   C.   C.    Puckette.     November   2oth. 

33,258.  '•  .Automatic,  4c.,  telephone  circuits."  Coventry  Automatic  Tele- 
phones,   Ltd.,    and    C.    C.    Puckette.     November   25th. 

33.260.  "  Rotor  windings."  Ateliers  de  Constructions  Electriques  de  Char- 
Uroi.     November  25th.     (Belgium,    November  2Cth,    1921.) 

32,878.     "Thermionic    valve  circuits."    A.    W.    Long.     November    25th. 

32,279.     "  Automatic    accumulator    switch."    \V.    A.    Jack.     November    25th. 

32.298.  "Aerial  masts  lor  wireless  telegraphy."  T.  G.  Murray  and  C.  E. 
Shields.     November  25th. 

32.318.  "  Electric  starling  switches."  V.  Breeze  and  A.  West  &  Co  ,  Ltd. 
November   2oth. 

33,342.  "  Railway,  tramway,  and  road  vehicles."  C.  E.  Holdin.  November 
27th. 

32,358.  "  Lamps  lor  motor-cars,  &c."  H.  1.  F.  Evernden,  W.  G.  Hardy, 
and  Rolls-Royce,  Ltd.     November  27th. 

32,363.     "  Fire,  &c.,   alarm."     T.  W.  Shaw.     November  27th. 

32,370.  "  Selective  switches  lor  telephone  systems,  &c."  G.  Deakin  and 
Western   Electric  Co.,    Ltd.     November  27th. 

32,373.     "  Electric  combination    lock."    L.    Cadenel.     November   27th. 

32.373.  "  Galvanic  batteries  or  electric  accumulators."  Anglo-.American 
Battery  Co.  and  T.  C.   Rutter.     November  27th. 

32.374.  "  EL-ctric  motor  control  svstems."  Metropolitan-Vickers  Electrical 
Co.,  Ltd.     November  27lh.     (United  States,  November  29th,  1921.) 

32.383.  "  Electric  switch  mechanism  lor  advertising  devices,  S:c."  E.  Lan- 
caster   and    F.    R.    Smith.     November    27th. 

32.384.  "  .\pp.iratus  lor  making  and  breaking  circuit  of  electric  horn." 
Eural    Patents.  Ltd.,  and  H.   J.   Waller.     November  27th. 

32.394.  "  Contact  banks  lor  electro-mechanical  telephone  systems,  &c." 
H    Baron   {F.  AldendorB).     November  27lh. 

32.395.  "Telegraphic  receiving  apparatus."  Creed  &  Co.,  Ltd.,  and  J.  R. 
Worthington.     November  27th. 

32.403.  "  Method  ol  protecting  rectifier  installations."  Akt.  Ges.  Brown, 
Boveri  et  Cie.     November  27th.     (Germany,   December  14ih,  1921.) 

32,406.  "  Electric  safety  lamps  lor  mines,  &c."  R.  J.  Plummer.  November 
27th. 

32,421.  "  Telephone  instruments."  Automatic  Telephone  Manufacturing  Co., 
Ltd.     November   27th.     (United    States,    April    5th.) 

32.425.  "  Electric  magnetos."    J.   Jarvis.     November  27th. 

32.426.  "  Radio  signalling."    R.   E.    H.    Carpenter.     November  27th. 
32,439.    "  Automatic  head-lamp  control  of  motor  vehicles."    F.  A.  J.  Green. 

November   28th. 

32,442.     "  Trolleys  lor  electric  tramways."    A.  C.   Fenwick.     November  28th. 

32.448.  "  Commutators  lor  electric  ignition  systems,  &c."  F.  W.  Baker. 
November  28lh. 

32,4.52.  "  Thermionic  valves,  &c."  E.  S.  Brown  and  G.  E.  Stubbs.  Novem- 
ber   28th. 

32,170.     "  Electric  batteries."    G.  N.  AntonoB.     November  28lh. 

32,476.  **  Illuminated  signs  lor  motor-omnibuses,  &c."  H.  ]^.  M.  Shurlock. 
Nwembcr  28th. 

82,478.     "Terminals  lor   electric   cells."    T.    W.   Russell.     November  28th. 

82,484.  "  Method  ol  securing  periodic  quenching  in  wirel?ss  receiving  cir- 
cuits."   K.   P.    Hunt.     November  28th. 

32,432.    "  Radio  receiving   apparatus."    T.  L.  Jones.     November  28th. 

32,493.  "  \ariable  resistances  lor  grid  leaks.  &c."  T.  L.  Jones.  November 
S8lh. 

32,.511.     "  Telephonic  instruments."    F.  A.  Eraser.     November  28th. 

32,51.5.  "  Casings  lor  electrical  apparatus."  British  Thomson-Houston  Co.. 
Ltd.    (General    Electric  Co.).     November  28lh. 

32.521.  "Thermionic  valves,  &c."  E.  C.  R.  Marks  (C.  F.  N.  Wade). 
November  28ih. 

32..527.    "  Eleclrolysers  and  electrodes  therefor."  J.   P.   Scott.  November  28th 

32.536.  "  Method  of  electrical  searching  lor  ore."  Svenska  Radioaktiebolaget. 
.November  28th.     (Sweden,  December  8th,  1921.) 

32,544.     "  Illuminated   adverjising   signs."    A.  J.   Packham.     November   28th. 

32,546.  "  Electric  coils  and  supporting  Irames  therefor."  Magneta  Time 
Co  .    Ltd.,    and    J.   E.    W.  Wheallev.     November   28th. 

32,559.    "  Colliery   Iram   wheels,  '&c."     R.    Dallimore.     November  29th. 

32,577.  "  Supply  ol  power  to  electric  furnaces."  W.  E.  Burnand.  Novem- 
ber 29th. 

33..578.    "  Electric  iurnace  arrangement."    W.  E.  Burnand.     November  29lh. 

32.579.    **  Electric  furnace  arrangement."    W.   E.  Burnand.     November  29th. 

32,583.    "  Electric    heater."    H.    Riley.    November  29th. 

32,593.    "  Recrilying  devices."    A.    R.   Angus.     November   29th. 

82,021.    *•  Dymmo-clcctric    machine."     D.     Suchostftwcr.     November    29th. 

32,623.  "  Speed  regulating  apparatus."  Metropolilan-Vickers  Electrical  Co., 
Ltd.     Nwemb.r  Zaih.     (United   .Slates.   December   7th,    1921.) 

82,027.  "  Eleclric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric    Co.).     November    29th. 

82,628.  "  Electric  healing  devic<^."  British  Thomson-Houston  Co.,  Ltd. 
(International  Oener^l  Electric  Co..  Inc.).     November  29th. 

82.633.  "  Repeating  sutrms."  Western  Eleclric  Co.,  Ltd.  (Western  Elec- 
lric Co..    Inc.).     November    29th. 

S3,SM.  "  Telephone  systems."  Western  Electric  Co.,  Ltd.  (Western  Elec- 
tric Co.  Inc.).     Noveml)er  29lh. 

82,642.    "Illuminated   signs."    W.    J     Beville.     November   29lh. 

32.672.  "  Primary  batteries."  R.  A.  Hardway  and  C.  E.  Waller.  Nmem- 
ber   29th. 

32.676.  "  .Switching  ol  circuits  for  charging  accumulators  of  wireless 
reception    sets."    C.    Pressland.     November  30th. 

32.')93.    "  Electric  switches."     H.    E.   .Sheldon.     November    30lh. 

S2.'»4.    "  Fittings  for  electric    wiring  "     R.    B.    Matthews.     November    30lh. 

32.703.    "  Colliery  tram."    D.  j.  Belbcn.    November  SOth. 

32.720.     "  Lamps   for  automobiles,   Sic  "    W.  A.    H.  White.     November   80l*. 


xoax, 

13,182.  "  Generation  and  modulation  of  continuous  waves  lor  wireless  tele- 
graphy   and   telephony."     A.  Blondel  and   M.   Touly.     May   !lth,  1921.     (188,676.) 

lJ,;iJ6.  "  Sparking  plug,  having  a  packing  in  its  upper  part  subjected  to 
pressure  from   below."     R.   Bosch   Akt.    Ges.     June  17th,  1920.     (165,080.) 

13,665.  "Magnetic  clutches,  and  the  like."  J.  W.  Hall.  May  13th,  1921i' 
(Cognate    application   1,736/22.)     (188,682.)  '  i       .,, 

13,791.  "  Magnetic  material."  Western  Electric  Co.,  Ltd.  (Western  Electric 
Co.,    Inc.).     May    17th,   1921.     (188,688.) 

13,831.  "Automatic  exchange  telephone  system."  H.  Uaron  (F.  .MdendorH), 
May    17th,    1921.     (188,689.) 

13,961.  "  Method  of  electrically  butt-welding,  apparatus  lor  and  tubing  pro- 
duced thereby."  A.  E.  White  (Elyria  Iron  and  Steel  Co.).  May  18th,  1921. 
(188,690.) 

14.1G3.  "  Means  for  regulating  the  speed  of  electrical  machines."  Ges.  fur 
Drahtlose    Telegraphic    and    W.     Schafler.     August    9th.     1930.     (167,744.) 

16,156.  "Artificial  cables  for  duplex  telegraphy."  F.  E.  Pernot  and  Eastern 
Telegraph  Co.,  Ltd.     June  11th,   1931.     (188,697.) 

16,363.     "  Electric  telegraphy."     F.    E.   Pernot.     June    14th,   1921.     (188,701.) 

16,809.  "  Electron  discharge  apparatus."  British  Thomson-Houston  Co., 
Ltd.  (General  Electric  Co.).    June  18th,  1921.     (188,707.) 

18,661.  "  Electrical  transmission  or  reproduction  ol  sound."  S.  G.  Brown. 
July  9th,  1921.     (188,709.) 

18,868.  "  Electrical  heating  devices."  P.  Grant  (R.  F.  Zimme'rmann).  July 
12th,  1921.     (188,714.) 

19,041.  "  Circuit  arrangements  lor  automatic  or  semi-automatic  telephone 
systems."  Siemens  Bros,  it  Co.,  Ltd.,  and  D.  A.  Christian.  July  14lh,  1921. 
(188,718.) 

21,040.  "  Regulation  of  asynchronous  dynamo-electric  m.ichines."  Sicmcns- 
Schuckertwerke  Ges.    August  7th,  1920.     (167,505.) 

21,346.  "  Mine-rescue  and  like  telephone  apparatus."  R.  L.  Murray  and 
Telephone  Manufacturing  Co.,  Ltd.     August  11th,  ^921.     (188,744.) 

21,593.  "  Shade  carriers  for  electric  lamp  holilers."  S.  Coxon  and  F.  M. 
Soulsby.     August  15lh,   1921.     (188,757.) 

21,705.  "  .Sound  transmitters  and  reproducers."  L.  De  Forest.  August  ]6th, 
1921.     (188,763.) 

21,743.  "  Means  for  use  in  connecting  electric  conductors  to  railway  and 
like  rails."  British  Power  Railway  Signal  Co.,  Ltd.,  and  H.  E.  Cox.  August 
16th,  1921.     (188,768.) 

21,755.  "  Magnetic  detents  lor  revolution  counters."  Evershed  &  Vignoles, 
Lid.,  and  J.  C.  Needham.     August  16th,  1921.     (188,769.) 

21,761.  "  Means  for  increasing  sound  transmitted  bv  telephone  and  the  like 
instruments."     W.    H.   Higgs.     August  16th,   1921.     (188,771.) 

21,814.  "  Apparatus  lor  testing  magnetos,  sparking-plugs,  and  the  like.' 
E.  J.  Davis.    August  17th,  1921.     (188,775.) 

21,858.     "  Sparking    plug."     F.   Scott.     August  17th.  1921.     (188,781.) 

21,954.  "Construction  of  winding  lor  dynamo-electric  machines."  W.  E.  M. 
Avres.     August  18th,  1921.     (188,789.) 

21,986.  "  Method  and  means  for  dimming  the  electric  lamps  of  automobiles." 
G.   E.   Webb.     August  19th,   1921.     (188,792!) 

22,051.  "  Apparatus  for  projectint*  light  and  other  electro-magnetic  radia- 
tion."   O.  H.  Pieper  and  A.   F.  Pieper.     September  15th,  1920.     (169,150.) 

22,084.  "Automatic  excitation  regulator  lor  dynamo-electric  machines," 
J    T.  Irwin  and  A.  Rushton.     August  20th,  1921.     (188.793.  ) 

22.148.  "  Electric  meters."  G.  A.  Cheetham  and  Metropolitan-Vickers 
Electrical    Co.,    Ltd.     August  20th,    1921.     (188,797.) 

22..583.  "  .Magnetic  separators."  J.  .S.  Atkinson  and  Powdered  Fuel  Plant 
Co..  Ltd.    August  25th,  1921.    (188,814.) 

22.606.  "  Sell-induction  coil  pair  lor  loading  telephone  lines."  Felten  and 
Guilleaume  Carls-verk  Akt.   Ges.     January  17th,   1921.     (174,320.) 

22,614.  "  Apparatus  for  transforming  the  crystal  structure  ol  wires,  fila- 
ments, and  the  like."  General  Electric  Co.,  Ltd.  (Patent-Truhand  Ges,  lur 
Electrische   Gluhlampen).     August  25th.   1921.     (188,815.) 

22,716.  "  Cooling  and  ventilating  systems  lor  dynamo-electric  machines," 
British  Thomson-Houston  Co.,  Ltd.,  and  H.  W.  Tavlor.  August  26th,  1921. 
(188  819  ) 

22',756'.  "  Switch  lus.!s."  C.  W.  McDowall  and  Norwest  Electrical  Manu- 
lacturing  Co.,  Ltd.     August  27th,  1921.     (188,820.) 

23,020.  "  Holders  lor  thermionic  valves."  General  Electric  Co.,  LtJ.,  and 
C.  G.  Eden.     August  30th.  1921.     (188,823) 

23.149.  "  Electrodes  lor  electric  weldins;  rutting  and  the  like.".  W.  H. 
i-|ood,  D.  T.  Smout  and  A.  C.  Cutting  &  Welding  Co.,  Ltd.  August  31st, 
i:i21.     (188.824.) 

23,233.  "  Telephone  systems."  Automatic  Tel-phone  Manufacturing  Co., 
Ltd.  (Automatic   Electric   Co.).     September  1st.  1921.     (188.827.) 

23,934.  "  Electro-magnetic  regulatine  or  cnntrol'ing  devices  lor  dynamo- 
electric  m.ichines."  Vickers.  Ltd.,  and  J.  Etchells.  September  8lh,  1921. 
(188,834.) 

24.761.  "  Electric  lead  torminals  and  the  manufacture  ol  the  same."  W. 
Preston  and  W.  Morton.  September  19lh,  1921.  (Cognate  applic-lion 
16.831/22.)     (18S.843.) 

20.168.  "  Sparking  pluus  ol  intcrnal-combuslion  engines."  W.  H.  Shute. 
Octoh.-r  26th.  1921.)     (188.R74.) 

26.403.  "  Universillv-adjustable  electric  lamp  support."  F.  Chablnz.  Orlo 
b-r  fi'h.   19-'l       (18R.RS0.1 

26,550.  "  Electro-magnetic  brakes."  Igranic  Electric  Co.,  Ltd.  (Cutler- 
Hatrmer   Manufacturing  Co.).     October  7th,   1921.     (188,881.1 

26.746  "  Fleclric  ignition  apparatus."  E.  H.  Cardwell.  Oclobcr  lOth. 
1921.     (188,884.) 

27.043.  "  Supports  for  electrical  busbars."  A.  H.  Railing,  C.  C.  Garrard, 
r.  H    rnal"s  and  S.  Darhv.     Octoh-r  l?lh    1921.     f'SR.RSl.) 

27,110.  "  Electric  switches."  British  Llirhting  and  Ignition  Co.,  Ltd..  E.  O. 
Turner  and    E,  !!     Tunncn.     October  12lh,  1121.     nRR.R93.) 

27.2.30.  "  Brush  holder!  for  dynamo-e'erlric  machines  "  A.  H.  Railing,  K. 
Ors-ttieh   -and  A.   E.   Annold.     Orlnber  14lh,  1921,     (188.893.)  ' 

27.404.  •'  Safety  appliance-!  tor  use  in  connection  with  passenger  lifts  or 
other  lifts  or  elevators,  hoisting  machinery,  and  the  like."  F.  H.  A.  Dore, 
October  13lh.   1921.     (188.897.) 

27  435.  "  Relav  circuit  arrangements  for  use  more  partieularlv  in  telephone 
or  like  svstems."  Automatic  Telephone  Manulacluring  Co.,  Ltd.  November 
17th.  1930.     (Addition  to  123,033.)     (171.678.) 

28.063  "  Electric  fly  and  insect  killer."  H.  A.  Thomas.  October  22nd, 
19-21.     (188.907.) 

2fl,3R9.  "  Flectric  light  ceiling  fixtures."  T,  S.  Turnbull.  October  26th, 
19-21.     (188.918.) 

28.46-:.     "  Snark   plugs."     P,   V.    Caroenter.     October  26th,    1921.     (188.919.) 

28.721.  "  Method  ol  assembling  and  protecting  the  electric  wires  lor  con- 
pecting  the  commutator  and  it'nilion  coils  S"ch  as  are  iTsed  on  intfrnal-com- 
buslion  eni-ines  ol  the  Ford  and  like  types."  H.  G.  .Southard  and  V.  W, 
Me-.«er.      Oel^Ser  "Oth.    192! ,      (188.924.)' 

£9,381.  "  Lightning  or  surge  arresters  for  electric  conductors."  A.  Reyrolle 
anH  r^.  ltd      and  W.    D    Owen.     November  7'h.  1921.     (1R8.9.99) 

30,096.  "  Teleohone  instruments  "  J.  E,  Pollak  (Siemens  &  Halske  Akt. 
Ces  1  Vovmher  lOfh,  1921.     (188,913.) 

snoo?  "  T-lr-nhone  receiver."  Western  El-clric  Co.,  Ltd.  December  2nd, 
1920      (172.291.) 

31.0'7.     "  Flertrodes    or   anodes   emnlove-l    i-i    svstems   tor   the    orev"ntion_  of 
corrosion    and    scle    formation   in    steam   boilers,   condensers,   and    other    liquid  , 
containers."     V.   H.   Cruikshank.     November  21st.  1921.     (188.9.37.) 

31.8X1  "  Fl.-etrieal  mnas-.-tnj  iosirnments."  Metropolilan-Vickers  Electrical 
Cn,,    Ltd.     necemher   Tth.  1920,     (172,623.) 

32,flS9.  "  Inslnimenl  (or  Ihe  Iherspeutic  treatment  of  the  throat  with  ray« 
from   an   arc."     W     G,    Moore.     November  SOth,    1921.     (188,970.) 
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The  Electrical  Review.  Limited,  and  crossed  "  London  Join;  City  and  Midlam^ 
Bank.  Newgate  Street  Branch" 


A    SUGGESTION    AND     A    WARNING. 


Col.  Armstrong  in  his  review  of  the  national  indu.stri&l 
situation,  which  is  abstracted  on  another  page,  though 
he  indicates  certain  signs  of  industrial  revival,  declines 
to  lay  himself  open  to  the  charge  of  being  an  optimist, 
and  perhaps  that  is  as  well,  seeing  that  he  is  head  of 
an  industrial  organisation  which  lives  on  orders  and  not 
on  appearances. 

There  are  two  points  of  special  interest  that,  we  select 
for  mention  here.  One  is  his  suggestion  that  strenuous 
efforts  should  be  made  to  develop  new  markets  withim 
the  Empire,  carrying  with  it  the  recommendation  that 
in  the  coming  year  (when,  by  the  way.  Sir  Eric  Geddes 
will  be  president)  a  strong  committee  shall  assemble 
and  consider  whether  a  joint  scheme  (operated  either  by 
individual  trades  or  by  trades  collectively)  can  be  de- 
vised to  stimulate  our  foreign  trade.  He  goes  so  far 
as  to  invoke  some  support  from  His  Majesty's  Govern- 
ment, since  assistance  in  such  a  cause  would  in  a 
measure  be  reproductive  and  "  would  serve  to  lighten 
the  burden  of  unemployment."  Here  there  seems  to  be 
an  opening  for  co-operation  with  the  Trade  Commis- 
sioners and  a  live  Department  of  Overseas  Trade.  There 
were  rumours  current  years  ago  that  the  F.B.I,  pre- 
ferred to  go  "  on  its  own  "  in  such  matters,  but  whether 
they  were  correct  or  not,  the  spirit  of  the  moment  seems 
to  favour  a  policy  of  co-operation. 

Col.  Armstrong's  other  point  was  a  warning  to  his 
members  that  very  strenuous  competition  would  be 
coming  from  Germany.  Lately  German  schemes  have 
been  perfecting  for  collective  selling  abroad  and  for 
jointly  undertaking  complete  contracts.  He  added:  "  1 
am  told  that  they  have  brought  such  organisation  to  a 
high  standard  of  perfection  and  as  soon  as  they  can 
establish  some  stability  in  their  finances,  under  condi- 
tions favourable  to  themselves,  we  shall  find  that  they 
have  organised  to  our  detriment."  The  most  natural 
observation  in  reply  to  such  a  forecast  would  be  that 
"to  be  forewarned  is  to  be  forearmed."  Surely  if 
British  manufacturers  in  so  large  an  organisation  know 
that  Germany  has  organised  to  British  detriment  we 
are  not  going  to  be  deficient  in  our  own  organisation 
measures  I  We  are  aware  that  there  have  been  many 
consolidations  of  interests  efiected  hero  which  ought  to 
be  able  to  put  up  an  effective  opposition,  and  there  have 
been  many  proposals  advanced  for  electrical  and  other 
co-operative  foreign  trade  movements.  We  believe  that 
some  of  our  large^lectrical  companies  are  able  to  make 
a  good  fight  against  any  comer,  also  that  many  smaller 
concerns  ^making  specialised  lines  know  what  they  are 
about,  but  Col.  Armstrong's  warning  may  well  serve  to 
set  electrical  firms  generally  thinking  whether  they  have 
done  all  that  lies  within  their  power,  in  comparatively 
impoverished  times,  to  be  quite  ready.  We  hope  that 
trade  associations  allied  to  the  F.B.I,  are  not  so  occu- 
pied with  less  important  matters  that  they  will  lay 
us  open  to  the  charge  later  on  that  we  were  apathetic 
while  Germany  wsxs  preparing.  We  hope  also  that  Col. 
Armstrong's  words  will  not  pass  unheeded  by  our  luuni- 
oipalities  which  are  tempt^ni  to  place  electrical  contracts 
where  they  cannot  benefit  the  British  workman. 
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As  fre  approach  the  Christmas  season 
Chriftmas  there  is  more  of  the  spirit  of  hopefulness 
and  Trade.  abroad  amongst  us  than  has  been 
noticeable  lately.  The  attractiveness  of 
shop  windows,  tlie  brightness  of  the  stores,  the  purchase 
•f  Christmas  gifts,  and  the  atmosphere  of  goodwill  have 
a  healthv  effect,  but  while  that  is  so  they  are  powerless 
to  divert  our  attention  from  the  unsatisfactory  indus- 
trial situation,  which  deprives  millions  of  our  people 
»f  the  full  enjoyment  of  Christmas  amenities;  indeed, 
the  merriment  of  the  Christmas  shoppers  and  the  boister- 
ous happiness  of  their  juveniles  do  not  harmonise  with 
the  instrumentaJ  and  other  appeals  of  those  who  ask 
*n  alms  in  almost  every  main  thoroughfare.  It  were 
heartless  to  pass  over  this  feature  of  the  present  position, 
for  deprivation  and  distress  are  the  inevitable  conse- 
quences of  unemployment  as  things  exist  to-day,  and 
while  we  are  reluctant  to  favour  indiscriminate  giving, 
■we  make  an  appeal  to  those  who  have  enough  and  to 
spare  to  loosen  their  purse  strings  a  little  more  than 
usual,  thus  doing  their  bit  to  reduce  the  prevalent 
suffering  and  discontent. 

Unemployment  is  a  matter  that  will  inevitably  remain 
with  us  in  a  considerable  measure  for  some  time.     We 
sympathise  with  and  cordially  approve  of  every  effort, 
whether  by  Government  or  by  private  interests,  to  deal 
with  it  practically  by  making  useful  work,  but  we  should 
be   acting  altogether   against    our   editorial    conscience 
were  we  to  hold  out  hopes  which  might  have  no  actual 
foundation.     There  is  plenty  of  reading-matter  in  the 
Press  to  indicate    that    trade  is    improving,     and   the 
placing  of   orders  for   railway  electrification,    for   new 
ships,  for  power  plant  equipment,  and  so  forth,  should 
mean  employment  for  additional  thousands  of  workers 
in  a  very  short  time,  but  the  Prime  Minister's  simple 
answer   in  Parliament  in  regard    to    the    question    of 
insurance  by  industries  against  unemployment  was  one 
which   showed  courage   and    a    determination    not    to 
ignore  the  facts.     He  stated  pretty   definitely  that  the 
matter  could  not  be  settled  by  Parliament  next  year.      It 
has  been  discussed  at  industrial  meetings  for  years  past 
as  one  of  the  solutions  of  the  problem,  but  when  trade 
is  unsatisfactory  and  industrial  companies  are  already 
.>-o  loaded  with  taxation  that  they,  like  Parliamentary 
candidates,   don't  know    where    they    are,  it  would  be 
madness  to  place  upon  them  a  new  burden,  the  extent 
and  effect  of  which  are  quite  unknown.      If  taxation  is 
reduced  in  the  spring,  as  we  trust  it  will  be,  and  if  trade 
continues  to  revive  until  then,  with  the  prospect  of  fur- 
ther improvement  as  a  direct  result  of  taxation  revision, 
the  day  for  such  schemes  will  be  brought  nearer.     Infor- 
mation is  being  collected    under    Government  auspices 
just  now,  but  this  is  only  a  preliminary  measure  which 
is  essential  to  the  consideration  of  practical  proposals 
by  industrial  experts  and    legislators.       We   hope    that 
anybody  who  can  help  to  make  this  study  complete  will 
not  fail  to  contribute  his  quota,   for,  difficult  as  it  is 
and  must  be,   it  seems  to  be  as  promising  a  theory  as 
any  that   we  have  seen    advocated   consistent   with  the 
maintenance  of  the  present  industrial  system. 

The  new  work  that  has  been  put  in  hand,  or  is  being 
placed  out  to  contract  shortly,  will  afford  an  immediate 
relief  to  the  situation,  and  when  house-building  can 
asrain  get  on  to  an  economic  basis,  hundreds  of  thousands 
of  men  should  find  work,  but  it  is  general  trade  activity 
which  is  required  to  cure  idleness  effectively,  and  we 
wish  to  repeat  our  recent  advice  that  those  who  are 
responsible  for  the  Governmental  encouragement  of  our 
overseas  trade  should  jjr'jceed  with  courage  and  expedi- 
tion to  carry  out  the  duties  and  obligations  that  their 
positions  impose  upon  thorn.  The  development  of  inter- 
trading  relations  between  the  Mother  Country  and  thp 
£in|)ire  uiu-it  not  be  preventer]  by   .tnybody  who  thinks 


more  of  his  own  Civil  Service  skin  than  of  the  stomachs 
of  the  community.  Those  who  have  it  in  their  power 
to  foster  or  direct  the  course  of  such  trade  should  nut 
bo  held  by  a  leash  of  red  tape,  hands  tied,  initiative 
limited,  and  enthusiasm  chilled  when  they  see  clearly 
enough  that  they  could,  if  permitted,  direct  business  to 
the  Homeland  in  its  time  of  industrial  need.  It  is  con- 
ceivable that  the  trading  community  would  provide  a 
new  broom  to  sweep  the  hinderers  into  the  Thames — ami 
after  rescue  would  adopt  the  British  orthodox  custom 
of  promoting  them  out  of  harm's  way  ! 

We  are  pleased  to  see  in  The  Times  a  letter  t'roin 
Sir  Wm.  Joynson  Hicks,  Parliamentary  Secretary  to 
the  Department  of  Overseas  Trade,  in  which  he  dwells 
upon  the  purchasing  power  of  the  Empire,  and 
shows  that  he  recognises  the  value  of  an  extended 
Trade  Commissioner  Service  in  Canada  and  India  for 
keeping  the  surplus  purchasing  power  of  the  Empire 
within  the  Empire  itself.  Sir  William  pays  a  tribute  to 
the  wisdom  of  his  predecessor.  Sir  Lloyd  Greame,  the 
present  President  of  the  Board  of  Trade,  in  arranging 
for  these  two  additional  Commissioners.  We  are  glad 
to  read  that  Sir  William  has  been  convinced  during  the 
short  time  that  he  has  been  in  office  at  the  Department 
of  Overseas  Trade  that  "  in  the  extension  of  the  Trade 
Commissioner  Service  lies  one  of  the  most  practical 
methods  of  strengthening  the  economic  links  between  the 
various  portions  of  the  Empire."  We  have  expressed 
this  view  so  frequently  that  it  is  needless  to  dwell  upon 
it  now,  save  to  hope  that  Sir  William  will  have  adequat* 
backing  in  high  quarters  in  carrying  out  his  ideas,  so 
that  the  trade  and  industry  of  the  Mother  Country  may 
be  watched  over  by  a  Commissioner  Service  which  shall 
be  adequate  in  number  of  officials,  and  representative 
of  British  experience,  personality,  tact,  freedom,  and 
all  the  other  good  qualities  which  together  produce  a 
truly  worthy  Ambassador  of  British  Trade.  For  ensur- 
ing satisfactory  service  from  men  of  this  class  let  Civil 
Service  bands  be  snapped  in  the  interests  of  the  com- 
munity which  calls  for  work  to  yield  employment  and 
— bread ! 


South  America  has  long  been  re- 
The  South  garded  as  a  most  promising  market 
American  from  the  electrical  and  engineering 
Market.  standpoints.  British  prestige  has  stood 
very  high  for  very  many  years  ;  we  were 
doing  a  large  trade  there  when  competitors  were  prac- 
tically non-existent,  and  we  were  heavy  investors  in 
all  sorts  of  enterprises  which  were  essential  to  very 
early  development.  The  various  States  felt  in  varying 
degrees  the  effects  of  the  European  war,  and  we  could 
not  provide  many  of  the  things  that  we  had  been  in  the 
habit  of  supplying,  though  they  were  sorely  needed. 
Depression  has  hung  over  South  America  for  several 
years  past,  but  there  are  signs  of  most  marked  improve- 
.  ment,  and  before  long  there  should  be  a  considerable 
addition  to  the  requisitions  upon  British  manufac- 
turers. Now,  if  there  is  anything  that  we  regard  as 
the  paramount  duty  of  this  "  Tranquillity  "  Government 
it  is  the  stimulation  of  foreign  trade;  therefore  it  comes 
t:)  us  as  a  most  welcome  sign  of  practical  Parliamentary 
interest  in  this  connection  that  a  number  of  members 
of  the  House  of  Commons  who  know  the  present  position 
of  affairs  in  South  America,  have  come  together  in  a 
group  with  the  object  of  keeping  in  the  forefront  the 
jiossibilities  of  the  Government  doing  something  to  help. 
According  to  The  Times,  a  number  of  members  paid  a 
visit  to  Brazil  during  the  recess,  and  they  have  returned 
with  optimistic  views  as  to  the  possibility  of  re-estab- 
lishing and  extending  British  trade  with  markets  which 
had  perforce  to  be  abandoned  during  the  war.  Already 
they  have  put  a  number  of  suggestions  before  the  Govern- 
ment, and  we  tr\ist  that  something  tangible  will  result. 
Speaking  generally  from  experience,  we  think  that  it  is 
sound  advice  for  trade  to  put  not  its  faith  in  govern- 
ments, yet  we  believe  that  the  large  number  of  members 
of  Parliament  interested  in  trading  development  and 
in  engineering  and  construction  work  have  it  in  their 
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power  to  do  much  toward  quickening  the  speed  of 
revolution  of  the  trade  wheel.  It  seems  to  us  that  .one 
of  the  best  things  that  Labour  members  could  do  would 
be  to  bring  the  full  force  of  their  influence  behind  the 
movement  and  accelerate  the  rate  of  progress  in  the  in- 
terests of  the  army  of  workers  and  workless  whose  future 
well-being,  like  that  of  most  of  us,  is  bound  up  with  the 
incoming  of  contracts  from  the  overseas  markets.  .Mem- 
bers of  Parliament  might  be  well  occupied  during  the 
present  recess  in  studying  the  Electrical  Huview  and 
other  trade  papers  that  have  given  attention  to  world 
markets  for  years  past.  How  many  members  of  Parlia- 
ment get  their  information  from  specialised  trade 
journals?  If  ever  they  needed  to  study  them  they  need 
it  now. 


A  STUDY  of  some  of  the  figures  given 
Domestic  Elec-  in  the  annual  report  for  1921  of  the 
trie  Consump'  Hydro-Electric  Power  Commission  of 
tion  In  Canada.  Ontario,  reviewed  elsewhere  in  this 
issue,  reveals  the  very  considerable  in- 
crease which  has  taken  place  during  the  last  five  years 
or  so  in  the  average  number  of  kilowatt-hours  per  month 
taken  by  domestic  consumers  in  the  various  municipali- 
ties supplied  by  the  Commission.,  A  general  survey  of 
all  the  figures  gives  the  impression  that  the  average  in- 
crease for  all  municipalities  is  in  the  neighbourhood  of 
100  per  cent,  for  the  five-year  period,  and  if  one  looks 
back  seven  or  ten  years  the  increase  is  undoubtedly  very 
considerably  more.  The  causes  for  this  great  increase 
are  the  rapid  growth  in  the  use  of  all  kinds  of  domestic 
appliances  and,  within  the  last  year  or  two,  of  electric 
cooking  ranges  and  water-heaters.  There  is  little  doubt, 
from  all  indications,  that  the  growth  in  the  domestic 
consumption  will  be  much  greater  in  the  next  five  years 
than  it  has  been  in  the  past  five  on  account  of  the  rate  at 
which  ranges  and  water-heaters  are  being  installed.  In 
Toronto  at  the  present  time  something  like  one  hundred 
electric  ranges  per  month  are  being  connected  up ; 
taking  diversity  into  account,  these  ranges  probably  add 
about  1.25  kW  each  to  the  load  on  the  system. 

Another  fact  gleaned  from  a  study  of  these  figures, 
and  one  which  is  worthy  of  notice,  is  the  remarkable 
uniformity  in  the  monthly  domestic  bills,  no  matter 
\\hat  the  price  of  electricity  may  be,  for  while  the  net 
cost  per  kWh  ranges  at  the  present  time  in  different 
municipalities  from  13.2  cents  to  1.4  cents,  the  maxi- 
mum range  of  the  average  monthly  bills  is  only  from 
•12.54  to  $0.82,  and  undoubtedly  most  of  the  bills  are 
from  $1.00  to  .f  1.25  per  month,  quite  regardless  of  the 
price  charged  per  kWh. 


The   coming  of  Christmas   will,   this 

A  Reflection      year,  interrupt  an  industrial  dispute  in 

for  Christmas.  •  the  electricity  supply  industry.       Is  it 

too  much  to  see  in  this  an  augury  of  a 

happy  settlement  when  the  matter  is  again  taken  up  ? 

The  pause  will  not  be  unfruitful  if  even  a  modicum  of 

the  seasonal  spirit  of  goodwill  is  allowed  to  be  carried 

forward. 

Mr.  John  Drinkwater  wrote  recently:  "Although 
what  we  call  the  Great  War  hasi  stppped,  there  is 
still  raging  in  the  world  a  war  upon  the  issue  of 
which  the  whole  hope  of  mankind  depends.  It  is  a  war 
between  two  kinds  of  people.  Into  two  kinds  of  people 
all  the  active  tJiinking  part  of  the  world  may  be  divided, 
and  those  two  kinds  are  tlie  people  who  want  to  dominate 
their  fellows  and  those  wlio  want  to  understand  their 
fellows  " — rand  Mr.  John  Drinkwater  identifies  Chris- 
tianity with  the  latter. 

1919  saw  a  new  era  in  tire  electricity  supply  industry; 
a  new  niethod  was  tried  in  conducting  industrial,  rela- 
tions, one  which  relied  on  .iiuJer»tatiding  instead  oi 
domination.  ,  Mutual  understatiding  is  tlie  keynote  of 
the  W.hitley  system.  ,Tiia,t  the  new  method  hasbcpn  an 
outstanding  success  in  the  industry  goes  without  saying. 


'ihat  it  is  the  right  way  no  one  can  deny.  An  occasion 
has  arisen  which  is  putting  it  to  the  strain.  But  the 
trouble  can  only  be  successfully  and  rightly  settled  by 
this  same  method  of  working  towards  a  mutual  under- 
standing. Perhaps  this  pause  of  an  intervening  Christ- 
uias-time  may  signally  help  in  that  direction. 


In  view  of  the  reorganisation  of  elec- 
Puhlic  V.  Private  tricity  supply  in  this  country,  the  re- 
Ownership,  vival  of  the  long-.standing  controversy 
regarding  the  respective  merits  and  de- 
merits of  public  as  opposed  to  private  ow'nership,  by  the 
"  Murray  "  report  and  the  reply  thereto  by  the  Hydro- 
Electric  Power  Commission  of  Ontario  (reviewed  else- 
where in  this  issue),  has  an  interest  reaching  beyond  the 
American  Continent. 

The  Commission  was  accused  by  Mr.  Murray  of  reck- 
lessness in  its  raetuods  of  development,  both  from  the 
engineering  and  financial  points  of  view,  and  the  report 
did  not  possess  a  single  word  of  praise  for  the  undoubted 
good  which  the  Commission  has  wrought  for  Ontario, 
and  therefore  the  Dominion  of  Canada. 

Impartiality  would  not  appear  to  be  one  of  Mr. 
Murray's  strong  points,  and  the  report  needs  to  be  con- 
sidered with  this  in  mind.  The  National  Electric  Light 
.'Vs.sociation,  from  which  he  received  his  commission,  is 
strongly  against  public  ownership — or  ownership  by 
public  bodies — an  attitude  due  partly  to  interest  and 
partly  to  the  poor  showing  made  by  public  ownership 
in  the  United  States.  Mr.  Murray  himself  is  apparently 
in  complete  agreement  with  the  Association's  view,  for 
lie  commenced  his  investigations  with  a  statement  that 
he  had  "  never  sub.scribed  to  governmental  ownership  of 
electric  utilities  in  the  United  States." 

The  Commission  deals  in  a  categorical  manner  with 
the  report,  and  shows  that  many  of  Mr.  Murray's  com- 
parisons are  fallacious,  for  the  reason  that  facts  material 
to  such  comparisons  are  forgotten  or  ignored.  He  is 
accused  of  deliberate  misrepresentation  in  one  or  two  in- 
stances, and  figures  are  given  to  support  the  accusation. 
In  the  circumstances,  Sir  Adam  Beck,  the  chairman 
of  the  Hydro-Electric  Power  Commission,  can  hardly  be 
Illumed  for  refuting  in  the  strongest  terms  Mr.  Murray's 
claim  that  his  report  was  "  based  on  an  impartial  and 
exhaustive  studv." 


The  British  National  Committee  is  to 
The  I.E.C.  ■  be  congratulated  on  the  result  of  the 
Conference.  meeting  of  the  Advisory  Committee  on 
Rating  of  the  International  Electro- 
Technical  Commission  at  Geneva,  which  is  reported  else- 
where in  this  issue.  The  rating  of  electrical  machinery 
is  a  very  difficult  but  very  important  subject,  compli- 
cated by  local  conditions  and  by  the  divergent  views  of 
manufacturers  in  the  countries  most  directly  concerned. 
The  method  of  rating  bj-  fixing  the  ambient  temperature 
at  a  high  conventional  value,  and  thereby  setting  an 
absolute  limit  to  the  ultimate  temperature  attained,  is 
somewhat  artificial,  but  has  the  advantage  that  it  is  of 
universal  application,  ensuring  that  international  com-, 
petition  shall  be  conducted  on  a  fair  basis.  In  this 
country,  however,  the  long-established  practice  of  quot- 
ing for  machines  with  an  overload  rating  proved  too 
fii'm  to  be  superse'led,  and  though  the  British  makers 
were  willing  to  comply  with  the  ultimate  temperature 
limits  they  de.sired  an  alternative  rating.  This  object, 
thanks  to  the  courtesy  of  their  foreign  confreres,  has 
now  been  attained. 

Once  more,  therefore,  the  value  of  the  I.E.C.  as  a 
means  of  securing  international  agreement  has  been 
demonstrated.  The  importance  of  its  work  cannot  be 
questioned,  and  it  is  to  be  regretted  that  its  activities, 
are  hanipereil  by  lack  of  funds.  We  hope  that  as  trade 
improves  thi^  difliculty  will  be  removed.  In  such  a 
matter  broad  views  should  be  taken,  and  it  should  be 
realised  that  whilst  contributions  to  the  funds  will  not 
produce  an  immediate  return  to  the  donor,  they  will- 
bear  fruit  in-  the  long  run. 
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ESTIMATINQ    OFFICE    ORGANISATION.— III. 


By     MAJOR     J.     C.     CONNAN,     B^c,     A.M.I, E.E. 


Labour  Conttantt.-ix.  Las  always  been  eitiemely 
tiillicult  to  eiitiuiate  vatisfactorilj  the  cost  of  the  labour 
lo  be  expended  on  an  installation.  This  is  no  doubt 
primarily  due  to  the  many  external  conditions  affecting 
the  work,  but  is  also  due  to  some  extent  to  the  prevalent 
practice  of  estimating  for  labour  directly  in  £  s.  d. 
rather  than  in  hours  of  work  and  then  pricing  the  hours. 
The  former  method,  of  pricing  direct,  may  be  satisfac- 
tory for  certain  classes  of  work,  and  is  perhaps  slightly 
more  expeditious,  but  it  pre-supposes  that  so  many  con- 
ditions are  the  same  for  all  jobs  that  it  is  a  wonder  not 
more  losses  are  made  than  is  at  present  the  case.  It  is 
very  much  more  reliable,  even  if  somewhat  slower,  and 
entirely  to  be  reconmiended  for  all  important  work,  to 
estimate  the  number  of  hours'  labour  to  be  expended 
on  each  item  of  work  to  be  done,  add  all  times  together, 
and  price,  in  order  to  obtain  the  total  labour  cost  of 
the  job.  This  can,  however,  only  be  done  if  certain 
standard  conditions  are  assumed,  allowances  being  made 
for  all  deviations  from  the  standard,  and  labour  units 
for  each  class  of  work,  here  called  "  Labour  Constants," 
are  used. 

The  time  expended  on  a  particular  piece  of  work  de- 
pends on  :  The  man  doing  the  work  ;  the  tools  he  uses  ; 
the  conditions  under  which  he  works;  and  pro]ier  plan- 
ning and  inspection  of  the  work  to  be  done. 

It  is  always  pre-supposed  that  the  man  is  skilled,  an 
assumption  which  is  not  always  well  grounded.  He  may 
be  a  first-class  conduit  wireman,  but  extremely  poor  at 
casing  and  capping  work,  and  if  it  is  found  necessary 
to  use  him  for  the  latter  work  some  allowance  should  be 
made  for  his  lack  of  skill.  It  seems  almost  facetious 
to  say  that  it  is  always  assumed  that  the  work  will  be 
done  by  British  workmen.  But  in  manj'  of  our  Colonies 
this  is  by  no  means  universally  the  case,  and  it  is  not 
safe  to  assunie  that  the  cost  estimated  for  British  work- 
men will  cover  the  cost  when  Indians  or  natives  are 
employed. 

The  tools  should  be  in  good  repair,  plentiful,  and  of 
the  correct  pattern  for  the  class  of  work  to  be  done. 
Although  the  workman  is  supposed  to  supply  his  own 
tools,  it  will  often  be  found  that  his  collection  is  by 
no  means  complete,  and  that  in  consequence  a  good  deal 
of  borrowing  goes  on.  Wherever  special  tools  or  appli- 
ances are  necessary,  these  should  be  provided  by  the 
firm  in  sufficient  quantity  to  prevent  any  delay. 

The  conditions  under  which  electrical  work  may  have 
to  be  carried  out  are  extremely  various,  more  so  perhaps 
than  in  any  other  trade.  The  building  in  which  the 
work  is  carried  on  should  be  warm,  extra  time  being 
given  for  work  in  unheated  buildings  in  winter,  cold 
storage  rooms,  <fec.,  as  well  as  in  boiler  rooms,  heating 
rooms,  or  other  places  with  excessive  temperatures.  It 
siioulil  be  well  lit,  a  point  very  often  overlooked  in 
electric  lighting  installations  in  winter,  and  allowances 
should  be  made  for  all  work  underground  in  mines, 
cellars,  ic.  It  should  be  dry,  free  from  steam  which 
might  obscure  the  workman's  sight,  and  free  from  all 
noxious  fumes  such  as  occur  in  zinc  works,  chemical 
works,  Ac.  The  last  condition  should  be  sperially  inves- 
tigated, as  it  might  make  continuous  working  for  any 
length  of  time  very  difficult.  The  nature  of  the  work 
should  not  necessitate  that  the  workman  has  to  get  into 
cramped  and  awkward  attitudes,  nor  that  he  should 
have  to  work  in  a  dangerous  position.  On  all 
country  work,  sucli  as  transmission  line  work,  cable 
laying,  or  where  the  site  of  the  job  may  be  some  con- 
siderable distance  from  the  nearest  town  or  even 
village,  and  the  man  may  have  a  long  way  to  walk, 
a  certain  allowance  should  be  maile  for  inclement 
weather,  depending  on  the  time  of  year.  In  the  two 
former  instances,  the  nature  of  the  country,  whether 
hilly  or  flat,  will  have  to  be  taken   into  consideration. 


Interference  from  other  contractors  also  frequenth' 
invalidates  labour  estimates.  This  can  be  avoided  to 
some  extent  by  careful  planning,  and  in  this  respect 
much  depends  on  the  engineer,  who  should  keep  his 
gangs  rightly  i)roportioned  to  those  employed  by  other 
contractors.  Overtime  should  be  avoided  if  possible. 
Apart  from  the  fact  that  the  quantity  of  work  turned 
out  is  nearly  always  below  normal,  the  quality  is  fre- 
quently below  standard,  and  mistakes,  with  consequent 
re-working,  common.  When  it  is  necessary  to  work 
overtime,  it  is  preferable,  though  tliis  depends  on  the 
class  of  work,  to  work  the  foremen  overtime,  letting 
them  overlap  into  one  another's  shifts,  but  to  employ 
a  new  gang  of  men. 

Correct  planning  by  the  engineer  responsible  for  the 
contract  is  extremely  important.  This  not  only  means 
that  standard  methods  of  work,  with  which  the  workmen 
are  fully  conversant,  should  be  employed,  but  that 
material  and  tools  required  should  be  ordered  so  as  to 
arrive  in  the  right  quantities  just  when  necessary. 
The  happy  medium  between  having  a  large  stock  on  the 
site  and  none  at  all  should  be  struck,  for  in  the  former 
case  the  losses  due  to  wastage,  exposure,  and  stealing  are 
increased,  whilst  in  the  second  case  much  time  will  be 
lost  by  the  men  being  semi-employed.  A  condition 
which  is  also  sometimes  overlooked  and  which  has  a  very 
considerable  influence  on  the  costs  is  the  correct  pro- 
portioning of  the  gang.  This  is  of  more  importance 
on  large  contracts  when  the  number  of  men  is  large, 
but  in  no  circumstances  should  the  number  of  foremen 
or  leading  hands  be  stinted.  It  is  not  only  that  ttiere 
should  be  sufficient  of  them  to  efficiently  supervise  the 
men  and  prevent  slacking,  but  also  that  one  should  be 
immediately  available  to  give  advice,  where  necessary, 
on  difficulties  as  they  appear,  without  neglecting  his 
other  duties.  The  proportion  of  labourers  to  skilled 
men  should  also  be  carefully  watched  to  prevent  skilled 
men  wasting  their  time  on  unskilled  work.  Careful 
observation  of  the,  progress  of  other  contrastors  and 
foresight  on  the  part  of  the  engineer  will  materially 
reduce  labour  co.sts  and  frequently  prevent  the  necjssity 
of   overtime. 

All  estimating  engineers  should  lie  given  llie  oppor- 
tunity of  visiting  the  site  and  analysing  the  labour  costs 
of  work  for  whicli  they  liave  estimated.  The  procedare 
then  adopted  to  formulate  a  service  of  Labour  Constants 
is  somewhat  as  follows  : — The  total  number  of  hours  as 
obtained  from  the  time  .slieets  (foreman's,  wireman's, 
and  labourer's  time  being  kepi  separated)  expended  on 
a  definite  amount  of  work  as  obtained  Ijy  measuring  up, 
togetlier  with  the  general  conditions  under  which  the 
work  has  been  done  are  noted.  .Ml  liours  (foreman's 
and  labourer's)  are  then  reduced  to  wireman's  hours, 
giving  the  total  equivalent  wireman's  hours  for  this 
piece  of  work.  This  is  very  simply  done  liy  increasing 
or  decreasing  the  actual  hours  worked  in  direct  propor- 
tion to  the  rate  of  wages  as  compared  to  tlir  wireman's 
rate.  Thus,  the  foreman's  hours  at  2s.  6d.  per  hour. are 
eipiivalent  lo  12^  wireman's  hours  :it  2s.  Tile  number, 
of  equivalent  hours  then  required  to  do  a  unit  of  this 
class  of  work,  say  laying  100  yards  of  oalile  or  running 
100  ft.  of  2  in.  conduit,  under  the  above  conditions 
are  then  found  and  noted  witli  full  partieulars  on  a  card 
index,  .\ftor  some  time  a  considerable  luiiiiber  of  these, 
units  will  have  been  collected,  hut  practiciilly  all, 
for  different  conditions.  By  comparing  these  units , 
with  one  another,  making  allowances  to  bring  them 
into  line  with  standard  conditions,  and  jilottiiij;  where, 
suitable,  a  series  of  la1)oiir  constants  can  be  obtained. 
The  analysis  of  further  data  should,  however,  not  be 
given  up  on  the  completion  of  a  series,  but  carried  on, 
so  that  the  series  may  always  be  checked  and  kept  up- ^ 
to- date.  "'  '• 


Vol,  91.  No,  2,862,  DBOBMBBB  22, 1922.]  THE    ELECTRICAL    REVIEW. 


929 


An  example  inay  make  the  method  cleuier : 
The  loUowing  figures  were  obtained  whilst  running  -0 
liiilt's  of  trunk-line  telephone  cable,  450  pairs,  O.G  lum. 
(Ii:i.,  in  plain  lead,  tlirough  hilly  country.  Tiie  weather 
was  dry.  but  very  cold,  when  tlic  data  were  taken.  The 
t;angs  varieil  from  week  to  wpt'k,  depending  on  how  far 

1  he  nearest  village  was.      A  tramway  along  the  road  was 
available. 

Markiiit/  (iff. — Two  labourers  were  employed  running 
the  lini'  for  the  trench  and  niaiking  the  route  every 
10  ft.    with    a  pick.      Tliey  conqjleted   700  yd.   each    in 

2  hours  i)')  minutes. 

JJigying  trtncli. — This  was  in  a  macadam  road  with 
sandy  loam  below  and  was  'lit  ft.  deep  X  IJ  ft.  wide. 
.•\n  average  of  10,5  lal)ourers  in  a  week  of  52  hours  dug 
2.0,S  miles. 

Laijiiig  cable. — The  cable  was  supplied  on  drums  each 
containing  250  yd.,  which  were  dropped  at  approxi- 
mately this  distance  along  the  road  from  motor-lorries. 
Five  men  spent  32  minutes  getting  loaded  drum  from 
the  side  of  the  road,  placing  over  trencli,  and  afterwards 
removing  empty  drum  to  other  side  of  the  road.  In 
order  to  prevent  damage  to  the  cable  whilst  pulling  out, 
the  100  labourers  were  taken  from  the  trench  and 
utilised  for  pulling  and  handing  along.  Time  occupied 
by  men  going  from  trench-digging,  laying  250  yd.  of 
cable,  and  returning  was  15  minutes. 

Protecting  cable. — This  was  done  by  throwing  in  loose 
eartli  around  cable  and  laying  a  slab  of  concrete  2  ft. 
XI  ft.  X  2  ft.  along  the  top  of  cable  before  filling  in 
trench.  Slabs  were  put  in  heaps  of  aliout  80  every  50 
yards  from  lorry,  and  five  men  took  05  min.  to  throw 
in   earth  and  lay  80  slabs. 

Filling  in  trencli. — On  this  stretch  of  road  five  men 
filled   in   and   rammed  194  yd.   each  per  8-hour  day. 

liemoviug  xiirplus  earth. — The  cable  ran  along 
conntrv    roads   liordered    with    fields,    and    a   nfood    deal 


of  surplus  loam  was  thrown  on  to  the  fields,  however; 
two  carts  were  kept  continuously  busy  carting  surplus 
earth  to  dumps.  For  the  length  of  cable  under  con- 
sidei'ation  the  run  was  480  yd.,  tlie  labour  expended 
was  lOl  hours  horse  and  cart,  104  hours  carter,  equiva- 
lent to  95  labourer's  hours,  and  20  hours  labourer's 
loading.  There  were  four  foremen  superintending  the 
labourers,  tlie.se  were  provided  with  two  caravans,  one 
being  used  as  an  office  and  the  other  as  a  store. 

If  individual  units  are  to  be  made  for  each  operation, 
the  foremen's  hours  should  be  added  in  proportion  to 
the  total  labourer  man-hours  expended  on  the  operation. 
The  foremen  are  paid  25  per  cent,  more  tiian  the 
labourers,  and  consequently  4  X  52  =  208  foreman's 
hours  arc  ecpiivalent  to  260  labourer's  hours. 

L,abourer*s 
Labourer's      .^."^"^         '''"t*'      -•^O"'' 


Marking  off   'i.OS  mile 
Digging    trench 
Laying   cable 
Protecting   cable 
Filling   trench 
Removing  earth 

Total       


Hours. 

30.5 
5450 

39.5 
370 
755 
155 

6800 


wiuiv.  Hoars  p. 

's   Hours.  1.000  yds. 
Hours. 

1.5    32  8.74 

198    5648  1543.2 

1.5     41  11.2 

13.5    383.5  104.78 

27.5    782.0  213.8 

4.5    159.5  43.6 


246.5        7046.5    1925.3 

Making  joints. — The  joints  were  not  made  by  the  firm 
laying  the  cable,  and  consequently  the  latter  overlapped 
cable  at  the  ends  and  filled  in  trench.  About  one  month 
afterwards  six  gangs  of  jointers  followed  on.  opening  up 
and  making  joint.  The  gang  consisted  of  three  men, 
two  jointers,  and  one  assistant,  and  was  equipped  with 
tent  and  tools.  Each  joint  took  49  hours  to  complete, 
and  times  were  therefore  98  hours  wireman's  and  4  9 
assistant's,  equal  to  135  jointer's  hours  per  joint. 

The  figures  given  will  be  above  standard  on  account  of 
liillv   road  and  verv  cold  weather. 


THE     PROSPECTS    OF    THE    COMMERCIAL    ENGINEER. 


By    W.    ANDER. 


M.\Ny  well-trained  te^^hnical  engineers  are  at  present 
wondering  as  to  the  prospects  in  the  conunercial  side  of 
engineering.  The  work  is  hard,  the  competition  very 
keen,  and  the  necessary  hours  very  long.  In  fact,  no 
one  works  so  hard  as  the  commercial  traveller.  It  should 
be  distinctly  understood  that  if  the  would-be  conuner- 
cial engineer  does  not  remember  that  he  is  first  and 
foremost  a  commercial  traveller,  and  only  incidentally 
an  engineer,  then  disappointment  and  failure  await 
him. 

Each  customer  has  his  whims  and  foibles,  and  is  a 
problem  by  himself;  successful  commercial  work  lies 
in  understanding  this  fact  and  in  working  in  such  a 
manner  that  the  customer  can  be  persuaded  that  the 
plant  one  is  offering  contains  all  those  little  details 
which  he  has  always  sought,  but  never  found  ;  and  that 
the  sound  design  and  skilled  construction  carried  out 
at  the  firm's  works  render  the  i)lant  the  most  serviceable 
on  the  market. 

Tlie  prospective  purchaser  must  never  be  contradicted 
flatly.  Ask  his  opinion  of  the  firm's  methods  as  if  you 
were  asking  a  favour  ;  then  point  out  one  by  one  tlie 
good  i)oints  of  the  design,  and  request  a  sunnning-uji 
from  one  who  is  an  e.vpert  user.  You  will  not  only 
flatter  his  amour  propre,  but  will  gain  a  very  keen 
insight  into  what  he  really  wants  :  and  that  point  under- 
stood  is  half  the  battle. 

The  largest  incomes  are  made  by  men  on  commission, 
who  pay  their  own  expanses,  and  practically  handle  what 
goods  they  like.  These  men  are  born  salesmen,  and 
really  work  by  getting  to  know  the  buyers  or  influential 
men  in  the  firms  they  call  on,  and  finding  out  what 
these  firms  require;  they  then  offer  them  first-class 
goods  in  those  lines,   and  will   look   at  no  firm  who  can- 


not give  their  friends  the  best  of  value.  Such  connec- 
tions must  needs  start  in  a  small  way,  and  take  years 
to  work  up.  They  often  mean  the  handling  of  sub- 
sidiary goods,   and  not  large  impressive  jdanls. 

The  most  wretched  returns  are  also  made  by  men 
on  commission,  men  who  in  most  cases  should  not  be  out 
on  the  road  at  all,  being  temperamentally  unfitted  for 
such  work.  Between  these  two  groups  come  the  salaried 
men  attached  definitely  to  one  firm.  If  that  is  a  firm 
of  standing  tiieir  expenses  are  good,  their  work  com- 
fortable, and  their  standing  undoubted.  They  seldom, 
however,  net  very  large  incomes.  Such  men  are  usually 
appointed  from  inside  the  firm's  offices,  or  have  served 
other  firms  in  similar  positions.  An  excellent  method 
of  training  for  such  a  position  is  to  leave  the  works 
and  drawing  office  by  the  time  one  is  twenty,  and  take 
up  a  minor  clerical  position,  study  commercial  law,  the 
s|iccial  theory  on  which  the  firm's  and  their  chief  rivals' 
products  depend,  and  at  least  two  foreign  languages. 
Uy  the  time  one  is  twenty-three  a  start  can  be  obtained 
either  with  one's  own  firm  or  another  doing  similar 
work. 

Before  the  war  such  men  made  from  .£400  to  X800 
a  year  by  the  time  they  were  thirty  or  thirty-five. 
Much  above  the  higher  figure  was  quite  unusual.  Mem- 
bership of  certain  clubs  and  societies  must  be  main- 
tained, and  it  is  other  than  the  rule  for  one's  firm  to 
pay    these   items. 

Travelling  in  itself  soon  becomes  monotonous  and 
very  tiring;  many  young  engineers  consider  it  a  holi- 
day; if  they  wi)!  but  reflect  for  two  minutes  they  will 
realise  that  if  it  is  treated  as  a  holiday  there  will  be 
no  time  for  business:  and  shortly  after  that,  no  room 
for  the  holidav-niaker  on  his  firm's  staff. 
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Keporis  to  oue's  tirm  have  w  go  in  every  uight,  or 
at  least  three  times  n  week ;  and  this  has  to  be  done 
after  one  has  called  on  people  all  day;  that  is,  between, 
say  7  and  9  p.m. 

Many  tirms  who  have  insufficient  trade  in  certain 
districts  to  warrant  appointing  on©  of  their  own 
atafi  as  a  resident  agent,  appoint  an  engineer  to  look 
after  their  interests  along  with  bis  other  work.  This 
work  is  solely  on  commission,  and  should  be  entered 
into  with  some  care.  The  fact  that  the  firm  is  appoint- 
ing an  outsider  to  their  own  organisation  shows  that 
the  possible  returns  are  somewhat  thin ;  thus,  no  work 
of  this  sort  should  be  taken  up  unless  an  agreement  is 
given  to  support  the  agent  right  throughout  his  district, 
and  not  to  withdraw  the  agency  without  very  consider- 
able notice.  Unless  this  precaution  be  taken,  the  agent 
may  work  hard  for  three  or  four  years  only  to  find 
that  the  connection  he  has  built  up  is  filched  from  him 
by  the  firm  shutting  down  his  agency  and  putting  one 
of  their  own  stafi  on  the  ground.  Unpleasant  as  it 
may  be  to  contemplate,  this  trick  is  by  no  means  un- 
common. 

The  agents  and  commission  men  can  sell  where  and 
what  they  like  as  a  rule.  The  salaried  man  cannot. 
The  commission  man  may  sell  between  two  customers 
a  steam  crane,  or  an  oil  tank,  and  have  the  commission 
for  himself.  The  salaried  man  dare  not  do  this,  as  his 
time  whilst  out  at  his  firm's  expense  is  theirs,  and  any 
money  he  makes  by  cross  sales  of  this  description  is 
the  employer's,  legallj-;  most  firms  would  insist  on  such 
coumiissions  being  handed  over  to  tliem,  and  they  could 
actually  prosecute  a  man  for  failing  to  do  so. 

Another  type  of  representative  is  often  empl()yed  by 
tiie  smaller  firms  and  by  makers  of  small  speciality 
goods.  They  will  offer  a  man,  say,  15s.  or  £1  a  week 
and  a  ridiculous  commission.  The  salary  will  not  cover 
two  days'  expenses  at  a  decent  rate  of  living,  and  the 
commission  is  too  low  to  make  up  a  reasonable  income. 
Such  a  man  is  the  firm's  salaried  servant,  and  must 
not  forget  the  fact;  an  agent  or  a  pure  commission  man 
can  collect  his  principal's  accounts,  and  deduct  his 
agreed  percentage  before  sending  the  money  to  the  firm ; 
the  man  on  even  lOs.  a  week  salary  dare  not  do  so;  he 
is  a  paid  employe,  and  must  not  keep  back  his  employer's 
money.  A  salary  providing  at  least  three  days'  decent 
living  and  travelling  expenses,  and  nothing  less  than  10 
per  cent,  commission,  should  he  insisted  upon  if  the 
goods  are  small  articles. 

This  introduces  the  question  of  the  commissions  usually 
paid  Small  accessory  lines  must  carry  a  good  commis- 
sion, especially  if  new  and  not  much  advertised;  in  such 
cases  not  less  than  25  per  cent,  should  be  paid  to  a 
man  working  on  commission  alone.  If  the  goods  are 
well-known,  well-advertised,  and  used  to  a  considerable 
extent,  than  10  per  cent,  can  be  worked  to,  if  the  firm 
will  grant  exclusive  areas  to  its  travellers  and  agree  to 
pay  them  on  all  orders  coming  from  that  district, 
whether  through  them  directly  or  not. 

One  man  known  to  the  writer  carried  a  very  good 
and  somewhat  cheap  soft  gland  packing  ;  this  was  ex- 
cellent stuff,  especially  for  steam  hammers ;  he  also 
carried  a  proprietary  belting.  Before  the  war  that 
man  made  over  £1,000  a  y^ar  clear  profit.  He  worked 
solely  on  conmiission — on  a  20  per  cent,  basis,  paying 
all  his  own  expenses. 

Another  man  ran  a  well-known  belt  syrup,  and  would 
carry  nothing  else,  though  often  asked  to  do  so.  He 
made  £500  .-i  year  before  the  war,  and  whilst  he  was  in 
the  Army  his  firm  paid  him  all  commissions  which 
came  from  his  territory,  and  treated  him  excellently. 
Both  men  were  good  engineern,  but  were  born  .seller.t 
and  knew  the  merits  of  their  own  and  rival  prepara- 
tions from  A  to  Z. 

There  is  a  class  of  engineering  representative  who 
has  a  very  bad  time  of  it;  this  man  sells  cheap  jointing 
material,  small  electrical  switches  of  the  domestic  typ'^, 
of  cheap  and  nasty  design,  lumps,  or  boiler  composi- 
tions. Often  he  is  refused  a  hearing  and  looked  upon 
a-    !i    nui^nncf       fnlM.   f,i,p  ,iii   (/Pt   the  representation 


of  the  best  in  these  small  lines  they  should  be  left  alone. 

Large  goods  such  as  generators  and  motors,  say  of 
100  h.p.  and  upwards,  can  be  sold  on  commission  on 
a  5  per  cent,  basis,  and  a  good  living  made.  If  a  plant 
costs  less  than  £500  get  7^  per  cent.,  if  less  than  £1UU 
get  5  per  cent.,  and  if  below  £50  insist  on  10  per 
cent.  Above  £1,000,  2 J  per  cent,  can  pay,  and  5  per 
cent,  be  very  handsome. 

The  writer  has  sold  boilers  and  generating  sets  on  a 
6  per  cent,  basis,  and  this  allowed  one  money  to  save 
and  invest ;  whilst  2 J  per  cent,  in  times  of  good  trade 
gave  a  very  comfortable  living. 

The  "  side  line  "  is  another  snare  for  the  novice.  He 
thinks  a  side  line  will  get  him  a  sale  where  the  main 
line  is  not  wanted,  and  so  will  help  to  pay  expenses. 
This  is  a  fallacy  unless  tlie  side  line  is  offered  at  a  good 
commission.  Most  side  lines  are  put  forward  on 
absurdly  low  commissions. 

Lines  which  will  not  pay  a  man  to  travel  for  all  the 
year  round  will  not  pay  him  to  take  up.  Every  ten 
minutes  spent  on  the  side  line  is  ten  minutes  robbed 
from  the  principal  line,  which  can  and  does  support 
one  full  time  year  in  and  year  out.  The  writer  has  sold 
feed  pumps  and  plunger  pumps  on  a  5  per  cent,  basis 
wlien  selling  boilers,  simply  because  people  who  use 
boilers  also  must  use  pumps.  Boilers  and  generators, 
however,  will  not  go  well  together;  each  is  too  big  to 
allow  adequate  time  for  the  other.  Also,  when  a  pros- 
pective buyer  finds  a  man  representing  two  or  three 
lines  not  strictly  cognate,  he  thinks  that  the  man  is 
no  expert,  and  that  he  is  not  receiving  expert  advice 
and  help  in  any  of  the  matters  handled.  This,  of  course, 
is  fatal  to  doing  business. 

The  above  notes  liave  been  put  together  from  the 
lecords  of  a  by  no  means  unsuccessful  experience  in 
selling  engineering  plant.  The  plant  handled  com- 
prised engines,  dynamos,  motors,  boilers,  air  com- 
pressors, and  even  at  times  jointing  and  packing,  and 
orders  for  special  castings.  Naturally  much  was  picked 
up  from  other,  men  on  the  road. 

A  representative  must  never  be  beaten,  never  pessi- 
mistic or  complaining,  and  always  ready  to  humour  his 
customer.  A  man  who  lacks  tact,  who  cannot  stick  at 
work  day  after  day  without  supervision,  or  who  is 
attracted  by  prolonged  lunches,  is  better  off  the  road. 


Electric  Vehicles  in  the  United  States. — .An  improvement 
in  the  demand  for  electric  trucks  was  reported  during  October. 
The  leading  makers  state  that  sales  are  slowly  increasing,"  sv'd 
leading  authorities  on  automobile  insurance  recently  granted  a 
further  preferential  rate  in  favour  of  electric  trucks.  As  a 
result,  the  cost  of  public  liability  and  property  damage  insur- 
ance for  electric  trucks  is  now  25  per  cent,  lower  than  for  other 
types  of  motor  vehicles.  Fire  insurance  rates  also  are  much 
lower,  depending  on  the  class  of  service  and  on  the  company 
issuing  the  policy. 

The  electric  vehicle  show  held  in  October  in  connection  with 
the  Electric  Exposition  at  New  York  attracted  wide  attention. 
The  electric  truck  parade  was  one  of  the  most  popular  features 
of  the  show. 

The  "  slogan  "  contest  has  aroused  much  interest  throughout 
the  country;  replies  have  been  received  from  every  State  in 
the  Union.  The  most  unexpected  development  in  connection 
with  the  contest  is  the  large  number  of  testimonials,  with 
slogans,  received  from  large  users  of  electric  trucks. 

Tlie  Electric  Motor  Truck  .'Vssociation  of  New  York  has  estab- 
lished a  school  of  instruction  for  drivers;  the  Association  plans 
to  is.sue  certificates  to  those  who  pass  the  test  at  the  end  of  each 
course. 

The  National  Electric  Light  Association  will  hold  a  meeting 
in  New  York  on  June  4th  to  June  8th.  192.3,  and  an  exhibition 
of  electric  vehicles  and  accessories  will  be  held  at  the  same 
time. 

Pour  electric  truck  and  passenger  cars,  valued  at  7,456 
dollars,  were  exported  during  August. — Renter' i  Trade  Servict 
(New  York). 

Photo-Telef^raphy. — M.  Edouard  Belin,  inventor  of  photo- 
telegraphy, gave  an  interesting  lecture  in  Paris  on  Decem- 
ber 7th,  in  which  he  demonstrated  the  po.s.sibilities  of  seeing 
at  long  distances  by. means  of  a  telephone  wire.  His  inven- 
tion is  based  on  the  property  of  the  met.il  selenium  of  varying 
its  resistance  to  electric  current  according  to  the  degree  of 
light  to  which  it  i.s  exposed. — TIeuier  (Paris)  . 
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A     REMARKABLE     PROBLEM. 


By    OEORQE     E.    MOORE. 


^  I  WANT  to  "  utter  a  note  of  warning."  The  remarkable 
problem  I  am  going  to  set  forth  is  absolutely  true  in 
origin.  I  am  telling  you  this  because  I  have  had  a  lot 
of  trouble  with  people  who  simply  will  insist  upon 
taking  some  of  mj  lightsome  technical  efforts  in  too 
literal  a  vein,  when  many  a  character  or  situation  is 
really  a  sort  of  composite  one — a  blended  product  of 
experience  with,  now  and  again,  a  little  imaginative 
seasoning  added.  Not  long  ago  I  met  a  chap  who  in- 
sisted (and  persisted)  on  a  criticism  of  my  "  Warm 
Work  on  Meters."  I  let  him  go  ahead  because  he's  the 
only  fellow  I've  ever  met  who  honoured  me  by  buying 
a  copy  of  the  Electrical  Review  on  account  of  an 
article  of  mine  appearing  therein.  "  Now,"  he  said, 
"  in  your  article  (which  wasn't  at  all  bad)  you  talk 
about  the  Chief  going  'on  the  prowl.'  What»I  can't 
make  out,"  he  went  on,  "  is,  why  your  boss  didn't 
boot  you  out  wRen  you  wrote  about  him  doing  that!  " 
A  specific  "him,"  mark  you!  My  candid  friend  was 
considerably  taken  aback  when  I  informed  him  that  my 
Chief  had  immediately  adopted  the  phrase  in  question. 

While  I  disclaim  any  distinct  local  or  literal  meaning 
in  my  jocular  efforts,  I  would  like  to  make  an  exception 
of  the  present  one,  because  the  incidents  are  really  true. 
The  scene  of  action  is  laid  in  a  boarding-house.  This 
fact  will  at  once  rouse  the  understanding  interest  of  all 
the  past  and  present  "  rolling  stones  "  of  engineering — 
their  name  is  legion,  and  a  poet  is  yet  to  rise  and  pen 
an  epic  to  their  cast-iron  digestions,  stout  hearts,  and 
courage  in  the  face  of  inhospitable  new  jobs.  Let  me 
now  throw  upon  your  mental  screen  the  characters 
involved  in  "  A  Remarkable  Problem  ":- — 
The  Landlady. 
Her  Cat. 

Abbey  (an  electrical  apprpntioe  and  "  hiil?t-pal  ''). 
Myself ;    and 
The  Electrical  Review. 

The  chief  parts  are  played  by  the  cat  and  the  Elec- 
trical Review.  I  need  not  introduce  the  latter,  but 
the  cat  requires  a  tew  words,  and  -I  cannot  do  better 
than  quote  the  Landlady:  "She's  lovely,  you  know. 
She's  more  like  a  bairn  than  a  cat.  She  sits  on  her 
little  stool,  and  she  looks  at  me,  and  she  listens  to  all 
I've  got  to  say,  just  like  a  little  Christian.  And  I 
wouldn't  give  her  away,  no,  not  for  a  crown  of  gold  I 
wouldn't."  I  might  add  that  while  I  was  in  those 
"  digs  "  no  one  ever  knocked  at  the  front  door  and 
offered  a  crown  of  gold  (or  even  tuppence)  for  the  cat ; 
still,  you  may  take  it  from  me — that  cat  was  certainly 
•    a  remarkable  feline. 

To  my  friend  Abbey  belongs  the  credit  for  discovering 
the  strange  fact  anent  the  cat  and  this  journal.  Really, 
it  is  astonishing  how  keen  he  is  in  spite  of  attending 
a  technical  college.  This  is  what  he  found:  Whenever- 
either  nf  us  began  to  read  the  Electrical  Review  the 
cat  at  once  and  with  remarkable  decision  ran  from  the 
room. 

There  you  have  the  problem.  For  a  long  time  it 
baffled  \is.  We  never  did  solve  it  by  theory.  Abbey, 
\vl]o  at  tliat  time  was  very  keen  on  Differential  Calculus, 
was  hopeful  of  working  it  out  mathematically,  and 
thought  that  when  he  started  on  integral  stviff  he  would 
make  short  work  of  the  problem.  In  the  meantime  ho 
was  going  to  consider  whetlier  there  was  some  sort  of 
repulsion  effect — he  had  not  3'et  forgotten  the  catskin 
experiments  at  school.  For  a  time  we  argued  about  the 
.Tohnsen-Rahbek  effect,  which  had  just  been  published. 
1  was  inclined  to  su,--))ect  a  sulitle  connection  between  the 
cat  and  this  journal ;  so  far  as  I  could  discover,  the 
animal  had  never  been  within  two  hundred  miles  of 
Ludgate  Hill,  and  while  the  cover  of  the  paper  is  blue. 
blue  things,    as  such,   had   no  effect  upon    the  anim.nl. 


Everything  pointed  to  the  cat  being  able  to  read  (it  wai 
a  very  intelligent  cat,  remember),  and  it  wa«  possible 
that  its  tender  fe.:!lings  had  at  some  time  been  upset — 
perhaps  by  that  account  of  a  tasty  rat  being  shockingly 
trtaiefi  bj'  h.p.  switchgear  ;  its  retirement  from  the"room 
might  even  have  been  indicative  of  contempt. 

Well,  all  these  fanciful  theories  went  by  the  board 
when  we  found  out  the  annoyingly  simple  solution. 
It  was  in  this  wise :  One  day,  after  a  short  homily  of 
twenty  minutes  or  so  on  the  cat's  good  qualities  (with 
particular  regard  to  its  table  manners),  the  Landlady, 
with  due  deliberation  and  a  few  parting  shots,  left  the 
room,  when  the  cat  at  once  jumped  on  the  table  and 
began  to  chew  the  ferns  there.  The  Landlady  presently 
returned,  spotted  the  cat,  yicl-ed  up  the  Electrical  Re- 
view, and  opened  an  of'ensive,  the  cat  at  once  retiring 
to  a  strategic  position  among  the  crockery  in  the 
kitchen.  And  there  you  have  the  solution  to  the  prob- 
lem which  had  baffled  us.  You  see,  the  Electrical 
Review  was  merelv  a  crude  weapon  of  offence,  a  handy 
form  of  corrective — nothing  more. 

However,  we  finally  contented  ourselves  by  finding  it 
possible  to  introduce  into  the  matter  a  little  scientific 
theory.  For  it  seemed  that  the  problem,  after  all. 
brought  in  at  least  one  of  the  principles  of  Relativity. 
(I  am  sure  that  Prof.  Einstein  will  welcome  this  addition 
t'j  his  collection  of  figurative  explanations.)  There  was 
the  Landlady,  full  of  ire  and  pounding  along  at  the 
rate  of  four  or  five  miles  an  hour,  attempting  to  target 
an  offendinsr  feline  retiring  at  fifteen  miles  an  hour  with 
a  projectile  of  variable  stream-line  and  unknown 
velocity.  From  the  Landlady's  point  of  view  it  was 
highly  desirable  that  the  projectile  should  definitely 
reach  the  moving  objective  with  considerable  impact; 
the  cat  naturally  considered  such  result  to  be  by  no 
means  laudable,  and  endeavoured,  by  due  acceleration, 
t:)  obviate  so  disturbing  a  calamity  ;  while  the  third 
factor — a  rather  weighty  one.  you  know — was  the  un- 
governable flight  of  the  Electrical  Review.  The 
impact  duly  took  place,  but  it  did  not  coincide  with 
the  impact  calculated  by  the  Landlady.  While  the  cat 
continued  its  scot-free  departure  there  would  he  heard 
the  ominous  crash  of  some  cherished  heirloom,  and  then 
the  fluttering  collapse  of  the  Electrical  Review. 

The  ensuing  domestic  complications  were  of  such  a 
nature  that  dinner  would  inevitably  attain  an  astound- 
ing degree  of  indigestibility,  and  as  a  discussion  of  the 
latter  factor  hardly  lies  within  the  realm  of  a  journal 
like  this  one,  I  suggest  that  we  now  "  take  her  off  the 
bars  "  and  shut  down. 


.4n  Economical  Wood  Fuel  Plant. — By  the  substitution  of 
gas  engines  for  st-eani  engines  at  the  Lonely  Mine  power 
plant.  Southern  Rliodesia.  ii.  savins;  of  f3.000  a  month  has 
been  effected.  The  lioilers  of  the  old  steam  plant  wore  fed 
with  wood  from  the  local  bush,  requirinc  3,0lH>  cords  per 
month.  In  this  way  the  bush  had  l>cen  cleared  to  a  radius 
of  11  milee.  The  cost  of  power  production  led  the  nianaR»- 
ment  to  consider  the  employment  of  electricity  siuiplied  by 
fias-engine  ihiven  alternators.  Three  300-b.h.p.  "Premier" 
engines  and  a  •2'2i')-b,h.p.  engine  were  therefore  installed, 
together  with  a  l.'lOd-h.p.  gas  plant  in  four  units.  Tlie  three 
laigo  engines  were  coupled  to  ^otVkVA.  5'25-V.  .i'-p.f.  alter- 
nators, and  the  other  to  an  air  compressor.  Dvuing  a  test 
run  of  '24  liotn-s  under  80  per  cent,  of  full  lo;id.  the  engmea 
developed  '230  b.h.p.  each,  and  the  alt<"rnators  supplied  an 
average  of  477  kW.  The  fuel  had  an  average  moisture  con- 
tent of  13.0  per  cent.,  and  the  consumption  per  kWh  worked 
out  at  3..57n  lb.,  equivalent  to  3.09  lb.  of  dry  fuel,  a  tigur.< 
about  4  tvM-  cent,  lielow  the  makers'  guarantee.  As  a  resnlt 
of  installing  this  plant,  the  monthly  fuel  consumption  has 
fallen  80  per  «>nt.  to  6(X)  eord.^.  The  ga.s-producing  plant  was 
«upplied  by  Messrs.  Crossley  Broa..  Ltd..  and  the  eiigmes  by 
♦heir  associated  firm,  the  Premier  Gas  Engine  Co.,  I-td.  Th« 
S  A.   General   Electric  Co.,   Ltd.,  provided  the  alt«rnntori, 
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ELECTRO-FARMING.— III. 

Requirements  for  Motor  Design. 


Bv  R.  BORLASE  MATTHEWS.  Wh.Ex.,  A.M.Inst.C.E..  M.I.E.E.,  F.R.Ae.S. 


As  in  any  other  problem,  where  the  application  of  elec- 
tricity is  considered,  the  electro-farming  question  is  one 
that  must  be  dealt  with  in  a  sane  and  common-sense 
fashion.  In  the  early  stages  tliere  is  a  tendency  to 
attempt  to  equip  farms  electrically  vei-y  elaborately, 
regardless  of  cost,  and  without  considering  the  tempera- 
ment of  the  personnel,  who  are  to  use  the  machines.  It 
is  the  author's  experience  that  electrical  engineers,  who 
know  nothing  about  the  subject,  sum  up  the  problem  as 
the  yery  simple  one  of  belting  a  standard  electric  motor 
to  a  countershaft,  and  then  driving  existing  types  of 
farm  machinery  (already  arranged  for  belt  drive)  from 
this  countershaft.  A  comparison  with  such  businesses 
as  the  printing  trade,  or  the  cotton  manufacturing 
trade,  will  show  that  in  the  course  of  years  tlie  electric 
drives  have  become  very  specialised,  and  call  for  the  ser- 
vices of  specialised  electrical  engineers.  The  author 
maintains  that  similarly  it  will  be  necessary  to  modify 
the  design  of  the  electric  motors  and  also  of  the  drives, 
specially  to  suit  farming  conditions  and  requirements. 
In  point  of  fact,  though  sad  to  relate,  there  is  not  an 
electric  motor  made  in  England  that  is  as  suitable  for 
work  on  a  farm  as  many  Continental  makes.  After 
all,  this  is  easily  explained  by  the  fact  that  the  English 
demand  for  electro-farming  motors  is  not  yet  very  great. 
Moreover,  the  Englisli  farmer  who  uses  electric  motors 
(and  these  are  already  a  very  considerable  number) 
docilely  takes  for  granted  the  type  of  electric  motor  that 
his  friend  the  electrical  engineer  provides  for  him.  As 
he  finds  out  its  drawbacks  he  ascribes  them,  for  lack  of 
better  knowledge,  as  the  necessary  but  unfortunate 
accompaniments  of  that  strange  bcnst  "electricity." 
On  the  Continent,  however,  so  many  thousands  of  elec- 
tric motors  have  been  employed  and  have  been  in  use 
for  so  many  years  that  the  farmer  there  really  knows 
what  is  required,  and  consequently  a.sks  for  it  and  sees 
that  he  gets  it.  In  the  course  of  a  recent  visit  to  tlio 
Continent,  the  author  came  across  an  electric  motor  on  a 
farm  that  had  been  in  regular  operation  for  the  last 
twenty-fivp  years,  and  even  then  it  was  purchased 
second-hand.  Twenty-five  years'  experience  of  electric 
motor  driving:  on  farms  is  a  pretty  considerable  period, 
and  one  that  is  bound  to  test  out  the  qualities  and 
deficiencies  of  electrical  operation. 

A  farm  labourer  is  truly  a  jack  of  all  trades,  for  lie 
is  continually  chansrinjr  his  work  with  the  seasons  of  the 
year,  and  even  with  the  hours  of  the  dav.  Hence  a  man' 
just  about  gets  used  to  keeping  a  belt  drive  in  order, 
when  he  goes  on  to  other  work  :  on  return insr  to  the 
belt-driven  machine  after  an  interval  of  a  few  days,  he 
finds  the  belt  t-oo  tight  or  too  slack,  or  it  breaks  down. 

He  seemi  then  to  forpet  almost  all  he  had  ever  learnt 
about  the  care  of  beltinsr.  The  result  is  delav.  both  to 
his  own  work  and  to  the  work  of  his  fellow  labo\irers. 
This  simple  illustration  is  indicative  of  some  of  the 
difficulties  encountered  in  introducing  new  ideas  on  a 
farm.  It  is  not  generally  realised  that,  even  at  the  pre- 
sent time,  it  is  one  long  fight  to  get  any  machinery  usiwl 
Ai.  all,  the  prejudice  and  lack  of  skill  of  the  employes  is 
so  trrcat.  .\gain,  a-;  these  men  are  not  accustomed  to 
mmhinery,  they  are  apt  to  let  it  go  to  rack  and  ruin,  all 
due  to  that  neglect  of  the  "  stitch  in  time  "  which  saves 
repair  bilU.  In  comparison,  the  horse  is  largely  a  self- 
rop:iirir.g  [.iece  of  apparatus,  whose  ordinary  break- 
downs are  understood  :  when  they  are  more  complicated, 
the  veterinary  surgeon  is  an  accustomed  friend.  On  the 
other  hand,  tlie  repairing  riitrineer  is  an  unknown 
strantrer,  with  a  reputation  for  charges,  if  anything, 
on  a  irreater  s<-ale  than  those  of  the  proverbial  plumber. 
The  foregoing  reference  to  the  conditions  that  have  to 
be  allowed  for  ill  llic  desijrn   and  applieation  of  electric 


motors  shows  clearly  that  something  a  little  out  of  the 
ordinary  will  have  to  be  provided  for  by  the  designer. 

The  mechanical  and  electrical  portions  of  electrically- 
operated  farm  iiuuliiuery  should  be  so  designed  and  con- 
stiiicted  tliat  they  will  re([uire  overhauling  only  after 
long  periods  of  working.  Most  farmers  have  hail 
trouble  with  the  ordinary  agricultural  implements,  and 
are  therefore  rather  prejudiced  against  trj'ing  new  ma- 
chines until  someone  else  has  proved  them  to  be 
successful. 

One  of  the  most  common  troubles  experienced  with 
electric  motors  on  farms  is  the  damage  due  to  moisture, 
whether  in  the  form  of  rain  or  condensation.  Only  by 
special  design  can  this  defect  be  overcome.  The  motors 
should  be  drip  proof,  i.e.,  shielded  from  vertically  fall- 
ing water  or  dusty  material. 

Ball-bearings  should  certainly  be  used  on  all  motors 
intended  for  agricultural  purposes.  ^  The  ideal  of  sim- 
plicity is  in  general  reached  with  well-designed  motors 
of  the  squirrel-cage  type,  in  which  the  stator  windings 
h.ave  been  properly  protected  both  from  mechanical  in- 
jury and  from  moisture. 

In  most  cases  it  will  be  found  preferable  to  incorporate 
the  starter  as  a  part  of  the  motor.  If  this  practice 
accomplishes  nothing  else,  it  at  least  saves  some  wiring, 
an  undoubted  advantage,  where  the  motor  is  to  be  in- 
stalled in  remote  country  districts. 

The  designer  must  at  all  times  bear  in  mind  the  goal 
in  view.  or.  in  other  words,  the  advant.ages  that  may  be 
anticipated  by  utilising  electricity  in  the  greatest  in- 
dustry in  the  world.  Judging  from  the  experience  of 
other  industries  and  taking  into  consideration  the  diffi- 
culties of  farm  work,  the  benefits  of  electrically  operat- 
ing a  farm  may  be  summarised  briefly  as  follows  : — - 

1.  Decreasing  the  production  costs. 

2.  Increa,sing  the  profits. 

■*!.   Turning  out  more  work  with  the  same  laliour. 

I .    Simplifying  operations. 

.").    Circumventing  the  adverse  effects  of  weatiiei-. 

(i.  Converting  what  would  normally  be  losses  into 
gains  and  eliminating  waste. 

Hence  it  will  be  gathered  that  the  agrii-uUiiiul  inofor 
(li'siijner  lias  no  easy  task  lieforc  liiiii. 


Water  and  Water  Power. — .\  paper  bearini^  the  ;;biive  title 
was  read  by  Mr.  I',  llalton  Thuiii.sdu,  M.-A..,  at  a  re.ent  meet- 
ing of  the  Liverpool  Engineering  Society.  Mr.  Thomson.,  in 
the  first  part  of  his  iiapcr,  reviewed  the  factors  which  in- 
fluenced the  flow  of  .streams,  and  the  way  in  which  variation 
was  modified  by  storage  schemes.  The  relation  of  rainfall  to  ♦ 
run-off  was  shown  not  to  be  a  con.stant,  as  was  often  assumed. 
The  loss  could  not  be  treated  as  a  single  factor,  but  must  be 
divided  into  its  components :  direct  evaporation,  transpira- 
tion by  plant  life,  the  amount  and  seasonal  incidence  of  rain- 
fall, and  variations  in  natural  storage,  each  of  which  should 
receive  separate  consideration.  Stress  was  laid  upon  tho 
necessity  for  uniformity  in  gauging  methods.  The  advant- 
ages of  the  combination  of  a  steam  station  with  a  hydin- 
eiectric  scheme  were  briefly  statvl.  the  principal  benelit 
obtained  being  a  reduction  in  the  necessary  <-onstiuctioniil 
work — reservoirs,  itc.  The  incidence  of  rainfall  in  various 
parts  of  the  cinnitry  was  shown  by   means  of  a  map. 

Klectrical  Depth  Soundin;;, — The  Paris  correspondent  of 
the  Mantinji  Posl,  apropon  of  the  recent  acquittal  of  the  coni- 
inamler  of  the  France  which  .struck  an  uncharted  rock  and 
wink  in  .\iigiist  la.st,  .states  that  Professor  Laiigevin  claiins  in 
the  Matin  to  have  solved  the  problem  of  avoiding  such  acci- 
dents as  that  which  brought  the  France  to  grief.  His  idea 
is  to  use  sound  waves,  which  could  easily  be  tracked  by  radio 
mechanism.  These  waves  would  be  launched  into  the  sea  at 
the  rate  of  I.TilK)  metres  a  second.  Tliey  are  transformed  into 
sound  waves,  and  the  apparatus  receives  an  "  echo  "  and  turns 
it  into  eUxtric  oscillation  detected  by  radio  instruments.  In 
thi.s  way  it  ha3  lieen  possible  to  .sound  fifteen  feet  at  a  distance 
of  siveral  thousand  yards.  The.  whole  problem  consifits  in 
calculflting  the  time  ela.psing  between  the  emission  of  the 
waves  and  Iheir  arrival  after  being  reflected.     ^     ■-,.?.  •■^     - 


Vol  91.  No.  2,363,  dbobmbeb  22,  i»23.]  THE    ELECTRICAL    REVIEWo 


933 


THE  OPERATION  AND  CONTROL  OF  STORAGE  BATTERIES  IN  CENTRAL  STATIONS. 


By    ABEL    FASTMAN. 


The  storage  battez'y  lias  been,  uiid  is  still  regarded  by 
riiiiny  central  station  engineers  as  a  necessary  evil,  in- 
herent in  direct-cui'reiit  sujjply  systems;  this  is  an 
entirely  erroneous  point  of  view  to  take  of  a  portion  of 
the  plant,  which,  if  properly  operated  and  controlled,  is 
.111  invaluable  unit  in  respect  of  its  proved  assistance 
towards  efficiency,  ecouoiuy,  continuity  of  supply,  and 
the  other  considerations  in  the  direction  of  profitable 
working.  It  can  be  safely  assumed  that  the  chief 
reason  for  this  prejudice  lies  in  the  excessive  depre- 
ciation and  consequent  heavy  repair  charges,  which 
occur  often  within  a  very  limited  period  from  the  date 
of  installation,  and  such  trouble  in  most  cases  can  be 
traced  to  lack  of  knowledge  of,  or  carelessness  in  atten- 
tion to,  the  elementary  points  on  which  satisfactory 
maintenance  depends.  Frequently,  also,  before  actual 
trouble  develops,  the  cells  are  allowed  to  drop  into  vary- 
ing condition  as  regards  state  of  charge  and  activity, 
with  the  result  that  no  reliance  can  be  placed  on  the 
capacity,  which  condition  of  affairs  is  invariably 
assumed  by  the  central  station  engineer  to  be  insepar- 
able from  battery  working,  and  not  a  result  of  irregular 
treatment. 

The  most  usual  causes  for  unnecessary  depreciation 
in  all  types  of  stationary  batteries  are  irregularities  in 
charging,  chiefly  of  the  nature  of  low  rate  inefficient 
and  excessive  charging.  It  is  curious  to  reflect  in  this 
regard  that  in  many  central  stations  where  costs  are 
calculated  to  the  decimals  of  a  penny,  these  irregulari- 
ties are  persisted  in  not  only  to  tlie  detriment  of  the 
battery,  but  to  the  reduction  of  profits,  for,  as  judged 
by  the  depreciation  evident  in  many  cases,  the  energy 
■«  asted  must  represent  a  very  considerable  number  of 
units  over  twelve  months'  working.  The  results  of 
over-chai'ging  include  chiefly  undue  wear  of  positive 
plates,  formation  of  troublesome  negative  sponge,  rapid 
increase  in  depth  of  sediment,  unnecessary  loss  of 
electrolyte,  and  possible  breakdown  of  insulation 
through  saturation  of  stands  and  wooden  containers. 
These  can  all  be  avoided  to  a  large  extent  by  careful 
attention  to  the  proper  rate  and  duration  of  charge, 
which  are  coniparati\  ely  simple  matters  in  a  three-wire 
supply  station,  where  out-of-balance  discharge  is  not  ex- 
cessive, and  where  the  battery  is  charged  in  the  usual 
way  from  the  line  through  boosters  on  each  side  of  the 
system,  the  battery  being  used  only  to  assist  on  peak 
loads,  or  alone  on  all-night  discharges,  and  charged  at 
a  convenient  period  during  the  day. 

The  makers  usually  s])ecify  a  normal  rate  of  charge, 
and  although  within  well-defined  limits,  lower  and 
higher  rates  are  permissible,  these  may  only  be  used  to 
some  degree  at  the  expense  of  economy  in  charging  and 
the  possible  future  life  of  the  plates,  dependent  on  the 
extent  of  the  usual  variations  from  the  normal  rate. 
When  charged  at  the  normal  rate,  a  battery  should  be 
regarded  as  fully  chained  when  the  plates  are  equally 
active  in  gassing,  and  the  cells  have  "  boiled  "  freely 
for  from  15  to  30  minutes,  the  former  period  being 
about  the  correct  extent  of  free  gassing  when  charging 
is  required  daily,  and  the  latter  when  charging  is  neces- 
sary only  once  or  twice  weekly  or  at  longer  intervals. 
II  is  important  that  as  far ,  as  jiracticablo  charging 
should  be  carried  out  in  one  run,  as  it  is  false  economy 
t )  utilise  at  various  times  or  during  light-load  periods 
any  surplus  power  which  may  be  available  on  the  bus- 
bars, by  charging  in  instalments  on  two  or  more  occa- 
sions. This  arises  from  the  fact  tluit  the  effects  of  local 
action  are  much  more  pronounced  when  the  cells  are 
"inly  ]i;irtly  charged  and  left  in  this  condition  for  any 
appreciable  time,  vhile  apart  from  this,  any  savings 
effected  by  utilising  suriiliis  power  in  this  way  are 
usually  more  than  rancplled  by  the  depreciation  ojiused 
b}-  the  unsuitable  rharging  ratcii  wh'cl)  n.iturallT  follow 
on  this  practica. 


In  the  case  of  a  central  station  with  battery  arranged 
as  described,  the  neutral  wire  is  connected  to  the  mid 
point  of  the  battery,  and  if  the  balancer  is  able  to  deal 
with  the  total  out  of  balance  on  the  system  it  is  advis- 
able that  this  connection  should  not  be  maintained  dur- 
ing discharge  with  a  view  to  ensuring  that  the  extent  of 
discharge  on  eju-h  portion  is  similar.  Where  th« 
balancer  is  not  capable  of  coping  with  the  total  out-of- 
balance  and  the  neutral  connection  to  the  battery  is  of 
necessity  maintained,  the  battery  will  then  share  the 
out-of-balance  with  the  balancer,  with  the  result  that 
one  portion  of  the  battery  is  discharged  to  a  greater 
extent,  thus  rendering  necessary  variable  amounts  of 
charge.  The  battery  when  assisting  the  balancer  in  th.ii 
way  is  more  sensitive  to  sudden  fluctuations,  and  al- 
though these  are  damped  fairly  quickly  by  the  voltage 
drop,  it  is  usually  found  that  the  out-of-balance  dis- 
charge is  considerably  more  than  might  be  expected 
from  observation  of  the  indicating  instruments,  and 
that  it  increases  with  the  extent  and  frequency  of  the 
fluctuations.  In  general,  the  conditions  under  which 
the  balancer  is  not  capable  of  dealing  with  the  total  out- 
of-balance  preclude  the  possibility  of  charging  each 
portion  separately,  or  of  continuing  the  charge  on  the 
more  heavily  discharged  portion  after  the  lighter  dis- 
charged portion  is  charged,  as  this  would  further  in- 
crease the  out-of-balance  on  the  system,  and  it  therefore 
becomes  necessary  to  make  an  adjustment  in  the  re- 
spective rates  of  charge,  with  a  view  to  the  complete 
battery  being  brought  to  a  fully  charged  condition  in 
about  the  same  time.  To  this  end  the  differences  be- 
tween the  outputs  of  each  portion  should  be  ascertained, 
and  the  rate  of  charge  on  each  portion  should  be  ad- 
justed above  and  below  the  normal,  aiming  that  the 
ampere-hours  charged  are  approximately  requisite,  and 
when  all  cells  have  attained  the  stage  of  active  gassing, 
the  rates  on  both  portions  should  be  altered  to  the 
normal  figure  and  charging  completed  at  this  rate  to 
the  gassing  period  mentioned,  the  duration  of  which 
depends  on  conditions  of  operation.  It  will  be  found 
that  the  portion  which  is  charged  at  the  lower  rate  will 
not  be  so  efficient,  and  that  the  ampere-hours  are  not 
proportionate,  and  allowance  will  require  to  be  made  for 
this;  it  will  also  be  necessary  to  take  into  consideration 
the  rating  of  the  booster  which  is  charging  at  the  high 
rate  so  that  this  is  not  loaded  beyond  the  safe  limit. 
T'he  important  point  to  be  remembered  in  the  foregoing 
is  that  the  rates  employed  should  vary  as  slightly  above 
and  below  ths  normal  as  is  consistent  with  arranging 
that  both  portions  are  charged  fully  over  the  same 
period.  In  this  way,  and  with  little  extra  trouble  to 
the  switchboard  attendant,  unduly  high  or  low  rate 
charging  can  be  avoided,  and  more  important  still, 
overcharging  of  the  lighter  discharged  portion  is  pre- 
vented. This  method  of  dealing  with  variable  dis- 
charges can  bo  applied  to  a  system  where  boosters  are 
either  of  the  charging  typo  or  hand  reversible  for  dis- 
charge, and  if  regulating  cells  are  included,  these  should 
be  removed  from  circuit  when  fully  charged  in  the  usual 
way. 

In  some  three-wire  central  statfons  the  complete  bat- 
tery is  charged  by  one  booster,  and  in  such  cases  it  it 
highly  advisable  that  the  balancer  be  liberally  rated  and 
that  the  neutral  connection  to  the  battery,  if  such  is  in- 
cluded, should  only  be  closed  when  the  out-of-balance  is 
negligible.  The  utilisation  of  the  battery  to  assist  the 
balancer  or  for  balancing  purposes  alone  would,  in  these 
circumstances,  result  in  variable  discharge,  to  compen- 
sate for  which  no  differential  treatment  is  possible  on 
charge,  and  thorofore  pither  the  lighter  discharged 
portion  is  overcharged  or  the  heavier  disoh.irged  portion 
insuffiriently  charged,  and  as  human  namire  is  .ilways 
prone  to  err  to  the  greaier  ^rteait.  the  former  result  i« 
the  most  usual.     A  battery  of  this  type  should  there- 
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fore  be  operated  as  nearly  as  possible -under   two-wire 
conditions. 

In  many  older  central  stations  the  major  number  of 
the  cells  are  charged  from  the  line  and  through  regulat- 
ing switches  to  the  neutral,  and  the  remaining  cells,  in- 
cluding those  used  for  regulating  purposes,  are  charged 
by  means  of  a  motor-generator  (usually  referred  to  as  a 
booster)  connected  through  regulating  switclies  to  the 
neutral  end  of  each  portion  of  the  battery,  the  circuit 
being  continued  through  the  cells  on  each  side  up  to 
the  contacts  on  which  the  line  regulating  switches  are 
placed  and  completed  through  the  neutral.  This 
arrangement,  which  involves  a  ratlier  expensive  laj'-out 
of  copper  rods,  has  distinct  limitations  for  dealing  with 
out-of-balance  discharge,  as  although  cliarging  rates 
can  be  varied  through  the  cells  charged  from  the  line, 
such  is  not  possible  in  the  two  portions  charged  from 
the  motor  generator,  and  if  these  have  been  subjected  to 
different  discharges,  it  follows  that  irregular  charging 
is  an  inevitable  result.  Furthermore,  there  are  usually 
one  or  two  cells  between  the  neutral  contacts  to  the  cells 
charged  from  the  line  and  the  neutral  contacts  to  the  cells 
charged  from  the  motor-generator,  and  these  cells,  which 
include  all  within  the  limits  of  travel  of  the  line  regulat- 
ing switches,  are  also  variably  charged  relatively  to  cells 
charged  solely  from  the  line  and  solely  from  the  motor- 
generator.  This  in  actuality  means  that  the  complete 
batter}'  is  divided  into  six  portions  for  charging  pur- 
poses, viz.,  positive  and  negative  portions  charged  from 
The  line  and  from  the  motor-generator,  and  the  inter- 
vening cells  which  are  charged  in  the  first  instance  from 
the  line  and  later  by  the  motor-generator.  In  only  two 
of  these  portions  can  the  current  be  varied  to  compen- 
sate for  difierent  discharges,  and  if  the  battery  has  been 
subjected  to  an  out-of-balance  discharge,  the  most  care- 
ful attention  of  the  switchboard  attendant  will  be  neces- 
sary, as  not  only  do  the  rates  on  portions  charged  from 
»  the  line  require  to  be  varied  to  permit  of  charging  over 
the  same  period,  but  it  is  also  necessary  to  keep  a  care- 
ful watch  on  the  cells  charged  from  the  motor-generator, 
and  to  operate  the  switches  on  the  more  lightly  dis- 
charged side,  as  these  cells  come  up  to  a  fully  charged 
condition  in  advance  of  the  cells  on  the  more  heavily 
discharged  side.  The  cells  in  which  the  charge  current 
cannot  be  adjusted  to  satisfy  conditions  of  differing 
discharges  usually  number  about  one-third  of  the  entire 
battery,  and  it  will  therefore  be  readily  seen  that  depre- 
ciation arising  from  out-of-balance  conditions  is  an 
item  of  importance,  and  that  these  conditions  should  be 
avoided  at  all  costs.  The  suggestion  that  charging  on 
each  portion  should  always  be  carried  out  at  the  normal 
rate  during  the  gassing  period  is  with  a  view  to  pre- 
venting overcharging  of  the  portion  charged  at  the 
lesser  rate,  as  the  gassing  would  not  be  so  vigorous,  and 
where  the  condition  of  the  cells  is  judged  by  observa- 
tion, as  should  always  be  the  case,  the  attendant  might 
be  misled.  The  fully  charged  appearance  of  the  cells, 
when  charging  is  being  carried  out  at  the  normal  rate, 
should  be  familiar  to  the  attendant,  and  every  endea- 
vour made  that  both  portions  are  in  an  equable  condi- 
tion as  regards  state  of  charge,  and  thus  overcharging 
during  direct  charging  will  be  largely  prevented. 

Overcharging  may,  however,  occur  in  a  further  way, 
and  to  a  more  serious  exten*',  in  the  case  of  a  central 
station  where  the  battery  "  floats  "  on  the  line  forljuffer 
purposes  during  times  of  light  load.  Whether  in  a 
partly  or  fully  charged  condition,  if  the  line  voltage  ex- 
ceeds the  bat.tery  voltage  to  any  extent,  the  cells  are  sub- 
jected to  a  constant  charge  at  very  low  rates,  which 
has  a  very  wearing  effect  on  the  positive  plates,  this 
being  more  pronounced  when  these  are  fully  charged. 
Apart  from  this,  it  is  a  distinct  waste  of  energy,  as 
even  when  the  battery  is  not  fully  charged  the  units 
charged  in  this  way  are  not  recoverable  on  discharge, 
and  in  fact  the  plates  are  simply  corroded.  The  simple 
precaution  of  retaining  suflBcient  cells  between  the 
outers,  so  that  the  battery  pressure  exceeds  the  line  pres- 
sure, and  that  celli  are  ditscharged  slightly  and  not 
charged,  would  completely  prtn-ent  any  trouble  from  this 
c»uge>     It  should,  however,  be  remembered  that  floating 


discharge,  unlike  low  rate  floating  charge,  is  effective, 
and  is  an  actual  discharge,  thereby  reducing  the  avail- 
able output.  If  an  out-of-balance  exists  under  these 
conditions,  the  more  heavily  loaded  side  will  discharge 
to  a  greater  extent,  but  such  discharge  should  not  be 
reduced  by  altering  the  number  of  cells  on  the  lightly 
loaded  side,  and  therefore  between  the  outers,  to  the  ex- 
tent which  would  permit  of  floating  charge  as  a  result  of 
the  total  battery  pressure  being  less  than  line  pressure. 
The  voltage  across  the  total  number  of  cells  in  circuit 
should  slightly  exceed  tlie  line  voltage  under  all  con- 
ditions of  floating,  as  the  difference  in  discharge  which 
may  arise  from  out-of-balance  is  the  lesser  of  two  evils, 
and  can  in  most  cases  be  adjusted  on  a  following 
charge. 

When  the  number  of  cells  does  not  permit  of  this  pre- 
caution, the  booster,  if  of  the  luuid-reversible  type  and 
capable  of  fine  voltage  adjustment,  should  be  operated, 
or  alternatively  more  cells  should  he  added  ;  of  which 
the  latter  proposal  is  preferable. 

The  instruments  installed  in  the  battery  circuit 
should  include,  in  addition  to  the  usual  indicating  am- 
meters and  voltmeters,  a  recording  ammeter  and  volt- 
meter, and  charge  and  discharge  integratirig  meters  pre- 
ferably of  the  ampere-hour  type,  and  all  should  by 
periodical  checks  be  maintained  in  an  accurate  con- 
dition and  used  in  conjunction  with  careful  observa- 
tion during  the  latter  stages  of  charging.  The  ampere- 
hour  eflSciency  of  a  healthy  battery  may  be  regarded  as 
a  constant,  but  the  watt-hour  efficiency  is  affected  by  so 
many  factors  that  it  can  only  be  expressed  under  very 
different  limitations,  so  that  satisfactory  control  is  prac- 
tically impossible  in  this  way.  If  suitable  rates  are 
employed  for  charging,  and  floating  charging  and  over- 
charging is  avoided,  the  ampere-hour  efficiency  should 
approximate  between  88  per  cent,  and  90  per  cent., 
according  to  the  extent,  frequency,  and  rates  of  dis- 
charge. A  higher  efficiency  cannot  be  obtained,  and  a 
lower  efficiency  indicates  overcharging,  provided  the  in- 
struments are  accurate.  Integrating  meters  of  the 
ampere-hour  type  arranged  to  read  in  units  should  not 
be  used. 

The  foregoing  remarks  may  be  summarised  in  general 
directions  to  the  effect  that  the  out-of-balance  should 
be  minimised  as  far  as  possible,  that  charging  should 
be  at  about  the  normal  rate  having  regard  to 
different  discharges  from  each  portion,  that  extent  of 
charging  should  be  limited  as  mentioned,  and  that  float- 
ing charge  should  be  carefully  avoided,  while  in  addi- 
tion observation  of  appearance  of  cells  should  play  an 
important  part  during  charging  and  observation  of  in- 
struments at  all  other  times,  together  with  a  carefui 
regard  to  all  points  on  the  working  instruction  card. 

The  conditions  under  which  a  battery  is  operated  in 
conjunction  with  an  automatic  reversible  booster  differ 
to  a  considerable  extent  from  those  applying  to  usual 
three-wire  systems,  and  the  correct  procedure  in  such 
cases  depends  on  the  nature  of  the  load  and  type  of 
booster.  It  may,  however,  be  said  that  where  the  booster 
is  externally  controlled,  and  tlie  frequency  and  extent  of 
the  load  fluctuations  somewhat  pronounced,  it  is  advis- 
able to  aim  at  full  equalisation,  wlien  no  doubt  the 
"  dips  "  will  permit  of  charging  at  proper  rates.  If, 
however,  the  peaks  and  dips  are  not  very  marked  or 
are  out  of  proportion  during  peak  loads  to  the  load 
curve  during  between-peak  loads,  it  will  be  generally 
found  advisable  to  set  the  average  line  current  lower 
during  peak  discharges,  and  higher  during  between- 
peak  loads,  aiming  at  about  90  per  cent,  ampere-hour 
efi&ciency  over  each  day's  working,  in  which  way  undue 
low-rate  charging  and  overcharging  will  be  avoided. 
The  battery  under  these  conditions  should  never  be  over- 
charged by  a  prolonged  net  charge  or  overdisoharged 
during  a  period  of  net  discharge. 

The  assumption  that  the  operation  is  at  fault  is  in 
most  cases  found  to  be  correct,  where  central-station 
batteries  fail  within  a  limited  period ;  but  if  proper  care 
and  treatment  is  given  on  the  lines  suggested,  and 
reliable  judgment  cultivated  by  careful  attention,  de- 
preciation can  to  a  considerable  eitent  be  avoided. 


Vol.91.     No.  2,352,  December  L'2,  1922.]   THE      ELECTRICAL     REVIEW  935 


NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


Readers  are 


ited  to  submit  particulars  of  new  or  improved  devices  and  apparatus,  vi/iich  will  be  published 
if  coTtsidered  of  suffident  interest. 


A  New  "  Tok  "  Switch. 

A  number  of  improvements  have  been  incorporated  in  the 
design  of  the  new  switch,  illustrated  in  fig.  i,  which  is  made 
by  Tok  Switches,  Ltd.,  Granville  House,  Arundel  Street, 
W.C.2. 

The  cover  is  made  of  a  black  heat-resisting,  non-hygroscopic, 
in.sulatint;  material,  which  is  hitjiily  polished.  Tlie  indicatoi', 
showing  the  position  oi  the  switi-li,  consists  of  a  disk  on  whicli 
the  markings  are  boldly  embossed  in  whit,e,  on  a  bevelled  edge, 
so  that  when  the  switch  is  iiiduutcd  vertically  on  a  cooker  the 


FiQ.  1.— A  New  "  Tok  "  Switch. 

position  of  the  switch  can  be  easily  seen.  The  underside  of 
the  indicator  is  fashioned  in  siich  a  manner  as  to  make  it 
impossible  to  put  the  indicator  on  the  wrong  way  in  relation 
to  the  switch  position.  The  key  is  provided  with  a  locking 
device.  This  is  a  rack  in  the  centre  of  the  indicator,  over 
which  works  a  metal  projection  moulded  into  the  inside  end 
of  the  key.  By  this  means  the  key  is  only  allowed  to  be 
turned  in  a  clockwise  direction.  To  unscrew  the  key  it  has 
to  be  pulled  forward  clear  of  the  rack.  Tlie  key  is  made  of 
material  similar  to  that  of  the  fireproof  cover,  and  will  not 
soften  or  turn  on  the  spindle  when  subjected  to  high  tem- 
peratures. 

The  switch  is  made  with  a  variety  of  interior  arrangements 
and  for  a  wide  range  of  currents. 

The  "  Unit=Ad=Shade." 

As  briefly  mentioned  in  our  last  i.ssue,  an  ingenious 
advertising  device,  the  invention  of  Mr.  C.  M.  Bennett, 
has  been  developed  by  Messrs.  Lamlok,  Ltd.,  and  i.s 
being  put  on  the  market  by  the  Unit-Ad-Shade  Co.,  of  133, 
High  Holborn,  London,  W.l,  which  has  been  formed  to 
handle  the  business  commercially.  .As  shown  in  the  accom- 
panying  illustrations,  it  consists  of  a   spun   aluminium  shade 


Fio.  2.— The  "  Unit-Ad-Shade." 


with  a  tnrned-up  rim  (fig.  2),  on  which  are  clipped  a  nundxT 
of  small  brass  frames.  Into  the  frames  (fig.  4)  thin  stencil 
letters  can  be  slipped,  together  with  glass  plates  of  any  desired 
•  olour,  the  latter  being  behind  the  stencils.  Thus  tlio 
letters  are  illuminated  by  the  lamp  without  interfering  with 
its  normal  functions.  The  letters  are  interchangeable,  and 
the  wording  of  the  sign  can  be  changed  as  often  as  desired, 
the  oiieration  taking  only  a  few  minutes  at  most.  The  alu- 
minium shades  are  made  in  various  patterns  to  suit  usual 
requirsmenti.  and  can   haye  any  desired   finish  ;  or   the  ordi 


nar.y  conical  opal  shade  can  be  fitted  with  a  narrow  alu- 
minium ring  clipped  on  its  rim  (fig.  3).  A  special  carrier  is 
made  for  use  with  Holophane  shades.  In  the  case  of  pend- 
ants, the  weight  of  the  letters  on  one  side  is  counterbalanced 
by    a    suitable    weight   clipped   on    the   opposite  side,    unless 


Fic.  3. — Opal  Shade  with  Eing;  and  Cou.Mi.i.iuiii:. 

the  lettering  is  so  arranged  as  Uy  remain  in  balance  withoni 
this  aid.  The  frames  are  provided  with  wings  which  effectu- 
ally  prevent   leakage   of   light  between   them,    which    would 


E3 


J  \ 


Fig.  4.— Frames  to  Carry  Letters  ;  Front  and  B.ack  Views. 

detract  from  the  effect.  The  simplicity  of  the  device  and 
the  ease  with  which  its  message  can  be  varied  should  en- 
sure its  wide  adoption  in  show-windows,  shops,  and  innumer- 
able other  places  where  notices  are  exhibited. 

The  "  Losles  "  Automatic  Temperature  Controller. 

An  improved  form  of  the  "  Losles  "  automatic  temiierature 
control   system,  introduced   by  Mr.  G.   Wilkinson,  of   Harro- 


I'lG.    .").--Tni;    "  LOSLKS  "    Tl'.MI'ER.ATURE    CONTRDI.l.KR. 

gate,  has  been  designed  by  the  Lekds  Electrical  CoNSTRrc- 
TioN  Co.,  Ltd.,  Charmouth  Street,  Leeds.  The  syst«m,  as 
applied  to  the  control  of  electric  radiators,  oveus,  itc.  consists 
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lit  a  thermastat  and  a  circuit  breaker,  with  a  shunt  in  which 
tlic  theriuostat  is  cuunecWd.  The  tlienuuslat  is  fitted  witii 
au  e.\puuding  diaphragm,  and  when  the  latter  closes  the 
thermostat  contacts  the  shunt  circuit  is  completed  and  the 
lircuit  breaker  opened,  cutting  olf  the  supply  to  the  radiator 
<ir  oven.  The  actual  load  handled  by  the  thermostat  does  not 
exceed  12  \V.  The  opening  ot  the  circuit  breaker  is  made  m 
two  mercury  cups.  When  the  thermostat  contacts  open 
owing  to  reduced  temperature  the  shunt  circuit  is  broken  and 
the  circuit  breaker  closed.  This  action  can  be  arranged  to 
operate  within  3  deg.  F.  (plus  or  minus)  of  any  desired  tem- 
perature. The  device  leatls  to  a  considerable  saving  ot  elec- 
tricitv,  and  at  present  the  circuit  breaker  is  designed  for 
operation  on  a.c.  or  d.c.  up  to  1(X)  A.  at  600  V.  The  equip- 
ment is  illustrated  m  tig.  o.  Ti^e  holes  in  the  panel  are  for 
fixing  a  cover. 


PARLIAMENTARY     NOTES. 


[BV    OCR  SpECWL    P.AnLI.WrENT.VRV    Rf:rORTER.] 

G.E.R.  Electrification.— On  December  12th,  Lieut. -Ccl.  Sir 
Raymond  Greenb  asked  the  Parliamentary  Secretary^  to  the 
Minister  of  lYansport,  whether  he  was  aware  of  the  inade- 
quate facilities  for  travelling  from  Hackney  and  Stoke  Newing- 
ton  to  other  parts  of  London;  whether  any  scheme  had  been 
put  forward  by  the  Great  Eastern  Railway  Co.  and  the  NortJi 
London  Railway  Co.  for  the  electrification  of  their  hues;  and, 
if  not,  whether"  he  could  urge  upon  those  companies  the  need 
for  .some  action  to  secure  further  facilities  to  the  travelling 
imblic. 

Col.  .■XsHLEV  rephed  that  no  specific  schemes  for  the  electri- 
fication of  the  line  referred  to  haid  been  put  forward  by 
citber  of  the  ccrrpanies  r;amed.  He  had,  however,  coiuuiuni- 
cated  the  question  to  both  companies. 

HtretfoTd  Light  Railway.— On  December  12th  Mr.  Lowth 
asked  the  Pariiamentai-y  Secretary  to  the  Ministry  of  Trans- 
port, whether  he  was  aware  that  although  the  Stretford 
i.ight  Railways  Order  and  the  \Vest  Manchester  I^ight  Rail- 
ways (New  Lines,  itc.)  (Jrder  were  made  in  1906,  no  steps  had 
yet  been  taken  to  put  the  work  in  hand;  that  the  working 
population  of  Trafford  Park  having  considerably  increased  the 
road  and  railway  were  more  urgently  needed  than  ever;  and 
whether,  in  view  of  the  fact  that  it  was  16  years  since  the 
Orders  were  made,  he  would  take  whatever  action  was  pos.sible 
to  get  the  schemes  commenced,  thus  giving  an  opportunity 
of  work  to  many  unemployed  men. 

Col.  .'Vshlev  said  lie  was  informed  that  the  Stretford  Urban 
District  Council,  which  wa.s  empowered  by  these  Orders  to 
construct  certain  light  railways  and  a  road  between  Stretford 
anil  Trall'ord  Park,  was  desirous  of  proceeding  with  the  work, 
and  was  in  negotiation  with  a  view  to  the  removal  of  certain 
difficulties  which  had  ari.sen  in  connection  with  the  crossing 
of  the  Bridgwater  Canal.  'The  Council  stated  that  it  had 
reason  to  hope  that  the  work  might  be  proceeded  with  at  an 
early  date. 

(l.S.H.  Elect  rifiralinn.— On  December  12tu.  Viscount 
EuNAM  asked  the  Parliamentary  Secretary  to  the  Ministry  of 
Transport  whether  he  would  represent  to  the  Great  Northern 
Railway  Co.  that  it  was  now  time  to  put  in  hand  a  scheme 
for  the  electrification  of  its  subiirban  lines. 

Coi-.  AsHLEV  replied  that  no  sc'heme  regarding  the  electrifi- 
cation of  the  suburban  lines  of  the  (ireat  Northern  Railway 
was  at  present  before  him.  The  question  of  the  preparation 
and  introduction  of  such  a  scheme  was  one  for  the  considera- 
tion of  the  railway  compahy,  and  he  had  brought  the  sug- 
gestion to  the  company's  notice. 

Coal  Frices.— On  Deceml>er  J2tli.  J-ieut.-Col.  Lane  Fox, 
Secretary  for  Mines,  stated  that  the  price  of  coal  at  the  pit- 
bead  during  the  quarter  endeil  September,  1922,  averaged 
IHa.  2J(I.  iM-r  ton.  'The  corresponding  figure  for  1914  was  be- 
tween Ills,  and  lis.  In  Northumberland  the  average  seUing 
price  of  coal  at  the  pit  during  the  quarter  ended  September. 
Jy22.  was  about  IHs.  lid.  per  ton,  as  compared  with  Os.  aid. 
per  ton  in  the  qp-irter  ended  June,  1914.  The  average  declared 
value  of  coal  exported  at  Tyne  ports  in  October,  1922.  was 
2<)k.  lOd.  per  ton  f.o.b.,  conipuring  with  lis.  lOd.  per  ton  m 
1914. 

Lic^nccK  to  Marconi  Co.— On  December  12th  Mr.  Middleton 
unked  the  Postmaster-General  what  licences  were  i.ssued  by 
his  predecessor  to  the  Marconi  Co.;  whether  the  text  of  sucli 
licenceH  might  1m-  supplied  to  the  House ;  whether  the  State 
had  lost  revenue  through  the  operation  of  sui  h  licences;  and 
whether  the  i.ssue  of  further  licences  to  send  and  receive  wire- 
less tclegratiiK  between  Great  Britain  and  other  countries  was 
contemplated. 

Mil.  .N.  Chamukri.mn  replied  that  no  f(:n'.:il  licences  were 
issued  by  his  predecessor  to  the  Marconi  Co.,  but  pro- 
visional pennis-Kioii  was  given  for  the  erection  nt  a  wireless 
Htation  at  Ongar  for  tin-  purpose-  of  carrying  on  a  wireless 
serx'ice  with  Switzerland,  and  also  for  the  purpose  of  con- 
tinuing wireless  s<'rvi(es  with  Sjiiiin  and  France,  which  had 
jjreviously  been  comiuenicd  under  temporary  permits.  The 
question  of  the  conditions  under  which  permanent  licences 
should  lie  granted  wa.i  still  the  subject  of  negotiation.      The 


term"^  of  a>ny  agreement  that  might  be  arrived  at  on  the  sub- 
ject would  be  laid  before  Parliament.  Although  the  Marconi 
services  had  withdrawn  a  certain  amount  of  traffic  from  the 
Government  cables  the  effect  on  the  revenue  was  not  appre- 
ciable. 

Uirflt'ss  Apparatus.— On  December  12th,  M.uoR  McKenzie 
Wood  a.skcd  the  Postmaster-General  what  arrangements,  if 
any.  had  been  made  with  the  Broadcasting  Co.  or  the  British 
Radio  Apparatus  Manufacturers'  Association  for  notitying  the 
electrical-  trades  as  to  the  admissibility  of  imported  parts  in 
wireless  apparatus  approved  for  Post  Ofiice  licence;  whether 
he  wa.s  aware  that  leading  British  import  houses  who  had 
hitherto  sold  parts  to  wireless  manufacturers  were  finding  the 
greatest  ditficulty  in  securing  the  information  necessary  to 
guide  them  in  considering  forward  contracts;  and  whether  he 
would  consider  the  issue  of  a  detailed  statement  on  the  subject. 
Mr.  N.  Chambehlain  said  that  the  receiving  apparatus 
which  might  be  used  under  receiving  licences  would  be  limited 
to  types  submitted  for  the  approval  of  the  Post  Ofiice  by  mem- 
bers of  the  Broadcasting  Co.  and  found  to  confonn  to  certain 
technical  standards.  It  would  be  a  condition  during  a  period 
of  two  years  that  such  apparatus  must  be  made  in  this 
country  with  the  exception  of  certain  parts  which,  for  the 
present,  were  confined  to  batteries,  accumulators,  and  outside 
aerial  equipment.  These  conditions  were  announced  by  his 
predecessor,  but  he  would  endeavour  to  secure  publicity  for 
them  in  the  technical  Press. 

The  Marconi  Claims.— On  December  13th,  Mr.  Middleton 
a.sked  the  Chancellor  of  the  Exchequer  whether  any  claims  by 
the  Marconi  Co.  against  the  Government  were  outstanding ; 
iT  so,  the  number  and  the  respective  amounts  of  such  claims; 
why  a  settlement  was  delayed;  and  whether  there  was  any 
prospect  of  an  early  settlement. 

Mr.  Baldwin  replied  that  claims  by  the  Marconi  Co.  against 
the  Government  were  outstanding  in  respect  of  the  use  of  the 
company's  patents  by  the  Admiralty,  "^Var  Ofiice,  and  Air 
Ministry,  and  in  respect  of  the  company's  services  to  the  Post 
Office  during  the  war,  and  also  in  respect  of  the  future  pay- 
ments, if  any,  to  be  made  for  the  use  of  the  company's 
patents  by  the  Post  Office  in  connection  with  the  Imi)eriat 
wireless  chain.  He  did  not  think  it  advisable  to  refer  to  the 
amounts  involved  in  the  claims,  under  discussion.  In  reply 
to  the  third  part  of  the  question,  the  late  Government  decided 
that  there  must  be  a  comprehensive  settlement  of  all  these 
claims  rather  than  individual  settlements,  and  this  had  neces- 
sarily caused  some  delay.  He  could  only  say,  in  reply  to  the 
fourth  part  of  the  question,  that  negotiations  were  being  pur- 
sued. 

Tube  Extension  Contracts. — On  December  14th,  Captain 
Brass  asked  the  Chancellor  of  the  Exchequer  whether  he  was 
aware  that  the  Foundation  Co.,  Ltd.,  to  which  a  contrac* 
had  been  given  for  a  portion  of  the  Hampstead  tube  exten- 
sion under  the  Trade  Facilities  Act,  was  an  offshoot  of  the 
Foundation  Co.,  of  New  York;  whether  the  contract  for  this 
work  wa.s  offered  in  open  competition  in  this  country;  and, 
if  not,  whether  a  list  of  those  invited  to  tender  could  be  given. 
Mr.  Baldwin  .said  that  he  understood  that  thirteen  firms 
were  asked  to  tender,  and  that  the  tender  of  the  Foundation 
Co.  was  not  only  the  lowest,  but  favourable  as  regarded  dates 
of  delivery.  The  company  was  a  British  firm,  separate  from 
the  New  York  company,  and  undertook  to  fulfil  all  the  usual 
stipulations  with  regard  to  the  use  of  British  materials. 

Midland  Railivay  Electrification. — On  December  14th 
Captain  Martin  asked  the  Parliamentary  Secretary  to  '.iie 
Ministry  of  Transport  whether  he  was  aware  that  a  clause 
was  in.serted  in  the  Midland  Railway  (London,  Tilbury,  and 
Southend  Railway  Co.  Purchase)  Bill  in  July,  1913,  to  the 
effect  that  the  company  should  forthwith  prepare  a  scheme 
for  working  the  traffic  by  electric  power  on  the  rovite  between 
Fenchurch  Street  station  and  Southend-on-Sea;  and  what  ex- 
tension of  time  had  been  granted  to  this  company  to  carry  out 
the  obligation  imposed  on  it  by  Act  of  Parliament. 

Col.  Ashley  replied  that  the  .'let  provided  that  the  Midland 
Raihvay  Co.  should  apply  to  Parliament  for  any  powers 
necessary  to  carry  out  an  electrification  scheme  not  later  than 
the  session  of  1914.  and  the  period  so  limited  was  extended  to 
the  session  of  1916  and  later  to  the  session  of  J 91 7.  There 
had  been  no  further  extensions. 

Sale  of  Quccnsfcrrii  Factory. — On  December  15th  Sir  Row- 
land Blades  a.sked  the  Chancellor  of  the  Exchequer  whether 
he  was  aware  that  the  War  Office  had  arranged  to  dispose  of 
the  Queensferry  electricity  plant,  building,  and  land  to  the 
City  of  Ghester  for  f.54,IK)0,  and  that  another  offer  had  been 
made  to  purchase  the  factory,  and  that  the  present  sale  was 
being  entered  into  without  any  opportunity  being  given  to 
others  tf)  tender  for  the  factory ;  and  whether  he  was  prepared 
to  sanction  the  sale  of  Government  projierty  for  about  one- 
third  of  its  valiie  without  giving  other  willing  buyers  the  oppor- 
tunity of  making  higher  bids  for  the  property. 

Mr.  Baldwin  replied  that  for  over  a  year  the  Queensferry 
factory  had  l)ecn  adverti.sed  for  sale  in  one  lot,  but  no  reason- 
able offer  hud  bei>n  received,  consequently  the  factoiy  was 
Iwing  dispo.sed  of  piecemeal  to  the  best  advantage ;  and  the 
power-hoii.se,  plant,  and  site  had  been  sold  by  the  Disposal 
Board  to  the  Che.ster  Corporation  for  Juoi.^W,  subject  to  the 
approval  of  the  Electricity  CommissionerB.  The  price  of 
i'54,000  was  the  best  obtainable.      The  Corporation  was  at 
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present  obtaining  electricity  from  this  source  under  a  throe 
years'  agreement,  which  had  not  yet  expired.  The  Disposal 
Board  was  willing  to  consider  any  reasonahle  oti'er  to  purchase 
the  remainder  of  the  factory. 

lioyal  Assent. — On  December  loth  the  Royal  Assent  was 
given,  by  Commission,  to  the  Trade  Facilities  and  Loans 
Guarantee  Act,  19'2-2,  and  to  the  Ula.sgow  ('Jramways,  ic.) 
Order  of  Confirmation  .Act,  U)'2'2. 
f  Parliament  rose  on  ftidav,  December  loth,  until  Tuesday, 
February  13th,  vm. 


LEGAL. 


Magnetos  Alleoeu  Not  to  Ordkr. 
Ik  the  Mayor's  and  City  of  London  Court,  on  December  J'ith, 
l>efore  Mr.  Registrar  Dell,  John  Palmer,  Jun.,  &  Co.,  Dauntsi-y 
House,  i-'rederick's  Place,  sued  the  County  of  London  Ji^ngi- 
neering  Works,  Ltd.,  il.  Stockwell  Read,  for  ±'0.5  l'2s.  lUd., 
return  of  money  paid,  or,  alternatively,  damages  for  breach  of 
contract.  Mr.  Matthews,  in  the  employment  of  the  plaintiffs, 
said  his  hnn  bought  from  the  defendants  magnetos  represented 
to  be  in  perfect  order.  Ihey  paid  oOs.  6d.  each.  Jiighteen 
magnetos  were  packed  by  the  defendants  and  shipped  to  S<jUth 
Africa,  where  they  had  been  rejected  by  their  (plaintills') 
customer  in  South  Africa  as  not  being  according  to  order. 
Notice  had  been  given  to  the  defendants  that  the  magnetos 
had  been  returned,  and  that  they  were  lying  oiien  to  their 
inspection.  ^Vithin  the  last  three  days  an  inspection  bad  been 
made  by  the  defendants,  plaintills  also  being  represented.  The 
total  auK.unt  due  in  respect  of  the  shipping  was  i'Uo  12s.  lOd., 
representing  ±'51  12s.  the  price  of  magnetos,  the  balance  being 
in  respect  of  freight  and  charges.  Mr.  Kirby,  motor  engineer, 
(wid  that  he  had  examined  the  magnetos  in  question  and  found 
they  were  second-hand  machines.  Old  parts  had  been  put 
together,  and  the  re-assembling  had  been  done  badly.  He 
would  certainly  reject  such  goods  upon  an  order  for  new  mag- 
netos, in  going  order,  surplus  Government  stock.  He  would 
tsay  that  the  magnetos  supplied  were  certainly  not  in  compliance 
with  such  an  order,  and  a  customer  would  be  entitled  to  reject. 
There  was  no  appearance  on  behalf  of  the  defendants,  and 
judgment  was  given  for  the  plaintiffs  for  the  amount  claimed. 
Later  counsel  and  solicitor  appeared  in  court  to  defend  the 
case  on  behalf  of  the  defendants,  and  an  application  made  for 
the  case  to  be  re-heard.  Eventually  it  was  ascertained  that 
the  witnesses  for  the  plaintiffs  had  been  sent  away,  and  the 
case  could  not  be  re-heard  that  day ;  it  was  therefore  adjourned. 


FniiGUSON     I'.    M.4XHAM. 

Judge  Cluek  gave  his  decision  as  to  damages  recoverable, 
owing  to  employes  being  thrown  out  'Of  work  through  the 
faulty  installation  of  a  machine,  in  the  Shoreditcb  County 
Court  on  December  Pith.  'The  plaintiffs  were  Messrs.  C.  J. 
Fergufion  &  Sons,  of  01,  Chiswell  Sti-eet,  B.C.,  electrical 
engineers,  and  they  sued  Messrs.  Manham  &  Co.,  of  28,  Sun 
Street,  E.G.,  manufacturers,  to  recover  £■!  os.,  being  the 
titter's  time  incuiTed  in  disconnecting  a  defective  3-h.p.  motor 
and  fixing  in  its  place  another  3-h.p.  motor,  connecting  it,  and 
leaving    it    running. 

Mr.  A.  E.  Robinson  appeared  for  the  plaintiffs. 

It  appeared  that  the  plaintiff's  were  called  in  to  see  defen- 
dants' electric  motor,  and  found  the  armature  burned  out. 
whereupon  they  advised  defendants  that  it  was  u.seless,  and 
they  had  better  have  a  new  one,  to  which  they  agreed.  They 
were  charged  ±'28,  and  the  plaintiff's  had  the  old  one  as  well.' 

The  defendants  said  it  only  went  for  two  hours,  when  it  ^ 
stopped,  and  the  whole  of  their  ]o  hands  were  idle  for  four  ' 
hours  while  the  plaintiffs  put  it  right.  The  plaintiffs'  charge 
was  for  putting  their  own  defective  work  right,  it  was  de- 
clared, but  plaintiffs'  manager  said  it  was  for  the  time  em- 
ployed in  fixmg  the  motor.  He  did  not  consider  pl,-iintiffs  liable 
irir  the  .stoppage  of  the  works. 

.(udge  CuiKR  :  What  he  .says  is,  that  it  he  supplies  you 
with  an  engine  without  a  piston  rod,  he  is  not  to  pay  you 
f,ir  the  time  wasted  while  you  send  for  the  piston  rod. 

'ITie  defendant  was  cross-examined,  and  agreed  that  the 
motor  might  have  failed  through  want  of  lubrication,  but  that 
had  to  do  with  the  fixer,  and  not  with  him. 

Judge  Cluek  said  the  plaintiffs  were  clearly  liable  if  the 
machine  was  fixed  without  any  lubricant,  but  the  girls'  time 
for  the  lo.ss  of  busine.ss  was,  he  was  afraid,  too  remote  for 
damages.  If  work  was  run  so  close  up.  he  did  not  think  the 
I'lxer  responsible.  He  gave  judgment  for  the  plaintiffs  on  tli.' 
claim  for  3'2s.  (id.,  and  for  the  defendant  on  his  counterclaim 
for  OS.  

■Workmen's  Compens.wion  Case. 
A  CASE  under  the  Workmen's  Compensation  .-Xct  was  heard  in 
the  Norwich  County  Court  last  week,  when  Horace  J.  D. 
Langham.  apiirentioe  fitter,  of  Norwich,  claimed  coniiKni.sa- 
tion  for  an  accident  against  Messrs.  Laurence,  Scott,  electrical 
engineers,  of  the  Gothic  Work8,  Norwich. 

Counsel  stated  that  on  April  P")th,  last  year,  Langham  was 
drilling  holes  in  a  steel  <'a.-ting.  when  the  drill  broke  and  part 


of  it  lodged  itself  in  his  right  eye,  which  had  to  be  removed. 
'Ihere  was  no  dispute  as  to  liability.  There  was  no  question 
of  habiUty  until  after  February  aoth  of  this  year,  because 
the  firm  took  the  man  back  ana  treated  him  very  generously, 
paying  him  full  wages  until  the  end  of  his  apprenticeship  on 
February  'ibth,  when,  as  a  rule  in  such  cases,  tie  linishea  hia 
service,  and  had  to  find  employment  elsewhere  to  broaden  hjfi 
expeiience.  From  that  date  until  June  19th,  when  he  got 
a  jiosilion  as  grocer's  assistant  at  ios.  a  week,  the  applicant 
wa.s  unemployed.  The  man  was  unable  to  find  work.  His 
wages  before  the  accident  were  35s.  a  week.  He  would,  ju 
the  ordinary  way,  have  been  earning  l-is.  6d.  per  week,  and 
counsel  ask  for  half  the  difference  between  4.5s.  6d.  and  i>s.. 
the  wage  he  was  now  earning. 

For  the  respondents,  Mu.  Ldmu.nd  Reeve  said  that  the  rule 
of  Messrs.  Laurence,  Scott,  I.,td.,  with  regard  to  apprentices, 
was  that,  for  their  own  benefit,  they  should  get  experience  in 
a  wider  held  following  the  completion  of  their  apprenticeship. 
.Applicant  was  still  eligible  for  some  engineering  work  if  he 
could  get  it.  It  might  not  be  wise  for  him  to  do  drilling 
work,  but  there  was  a  great  deal  of  other  work  that  a  one- 
eyed   man  might   do. 

Mr.  James  William  Bransby,  works  manager  to  the  respon- 
dent firm,  said  that  the  apphcant  was  handicapi>ed  by  haviag 
to  wear  glasses,  but  it  was  quite  possible  for  a  one-eyed  man 
to  do  engineering  work.  As  the  applicant  had  stated,  he  had 
left  the  firm  simply  because  of  the  rule  that  apprentices  sought 
work  elsewhere  after  completing  their  apprenticeship.  In 
cross-examination,  he  said  that  applicant  could  not  get  work 
as  a  fitter  to-day  on  account  of  the  trade ;  there  were  thou- 
sands of  men  with  full  sight  out  of  work.  .As  improver,  appli- 
cant would  have  been  paid  43s.  6d.  per  week. 

For  the  respondents.  Mr.  Reeve  submitted  that  if  the  engi- 
neering market  were  normal,  this  man  could  do  engineering 
work.  He  certainly  ought  to  be  about  a  35s.  a  week  man 
if  the  Trade  Union  would  allow  him  to  work — 25s.  was  not 
the  measure  of  the  man's  value.  His  Honour  would  be  justified 
in   taking  something  between  35s.  and  43s.  6d.  a  week. 

His  Honour,  in  giving  judgment,  said  it  was  not  fair  that 
the  applicant's  deterioration  had  gone  down  to  "iSs.  a  week: 
his  earning,  he  thought,  might  be  calculated  to  be  reduced 
from  4-3s.  tid.  to  30s.  Thnt  meant  a  loss  of  13s.  6d.  a  week. 
That  amount  would  hp  allowed  during  the  time  applicant  had 
lieen  out  of  work,  and  afterwards  it  would  he  10s.  a  week. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 
until  the  following  week.  Correspondents  should  forward 
their  communications  at  the  earliest  possible  -moment.  No 
letter  can  be  published  unless  tvc  have  the  writer's  name  atid 
address  in  our  possession. 


Electrical  Trading  Relations. 

With  reference  to  the  remarks  in  your  issue  of  December 
1st  by  Mr.  Bailield,  regarding  the  cost  of  electricity  as 
compared  with  gas  for  engineering  production,  I  should  like 
to  take  this  opi)ortunity  of  endorsing  what  he  says.  As  a 
matter  of  fact,  he  did  not  carry  his  point  as  far  as  he  might 
have  done,  perhaps  from  modesty  !  Not  only  has  the  running 
cost  been  proved  cheaijer,  but — what  is  of  even  more  im[X)rt- 
ance — the  finished  product  is  better.  There  is  no  saap,  and 
further,  unskilled  labour  can  obtain  better  results  every  time 
in  the  Wild-Barfield  Furnace  than  highly-skilled  men  with 
gas  muffles  can  ever  obtain  consistently. 

At  several  engineering  works  where  these  furnaces  are  in- 
stalled, I  have  been  informed  that  even  if  the  running  costs 
were  higher  than  tho.«e  of  gas.  the  furnaces  would  still  he 
cheaper  in  view  of  the  avoidanci-  of  scrap,  due  to  certainty 
of  resulte. 

F.  W.  Skidmore. 

Coventrv,  December  5th.  I'-J'ii. 


Technical  Kngineers. 

I  regret  having  to  trespa4>s  on  \<iur  valuable  space,  but  feel 
that  it  is  necessary  in  view  of  tbe  letter  appearing  in  your 
issue  of  December  1st,  signed  by    "  One  of  Them." 

It  is,  of  course,  generally  recogni.sed  that  the  S.T.E.  does 
not  cater,  as  a  protective  organisation,  for  the  technical  engi- 
neers, and.  from  its  constitution,  cannot  do  so.  The  only 
I  wo  orgauisiitions.  so  far  as  I  am  aware,  which  cater  for  the 
economic  and  educational  needs  of  such  supervisory  workers 
m  the  ek^:trical  industry  as  managers,  foremen,  sui^ervisors, 
technical  representatives,  Ac,  are  tlie  E.P.E.A.  and  the 
National  .Association  of  Supervising  Electricians.  It  is  under- 
^lixid  that  the  E.P.E..\.  deals  mainly  with  the  power-station 
people  and  the  N.A.S.E.   with  the  remainder. 

Both  organisations  demand  certain  qualifications  for  admit- 
tince  to  membership,  and  as  a  member  of  the  N..\.S.E.,  I 
know  this  organisation  has  done  much  for  its  memlx^rs  and 
has  a  national  agreement  with  the  Employers'  Association 
covering  its  members  in  the  contracting  trade,  and  has  under 
consideration    the   tpiestion    of    approaching   the    Engineerinj,' 
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tiupiovcfi  icueiaiR.D  ■^n  L-cijaii  ul  lU  member*  in  the 
eiigiueeriuy  industiy.  x-  >  -.  o 

in  additiou  to  the  cLOiiomic  polic\  of  the  Is.A.b.E.,  your 
readers  will  have  noted,  Irom  llie  reports  appeanug  m  the 
iiLtxTRiCAL  Hkmew  irum  time  to  Imie,  lue  excellent  educational 
work  which  the  A-ssociatiou  is  domg— a  fact,  1  am  mformed, 
which  is  freely  conmiented  upon.  In  addition,  there  are 
monetary  beuetits.  „      ,    ,        ■     , 

As  the  N..\.S.li.  caters  for  the  t«chmcal  stafis  of  electrical 
inanufactuniit:  linns,  if  the  stalls  desire  to  join  a  live  organi- 
eation.  thtv-e  concerned  should  apply  to  the  general  secretary, 
N.A.S.E.,  ^■2.  Victoria  Street,  Ixindou,  S.W.l,  for  particulars. 

Organisation. 

Loudon,  D<-cemhcr  jlh,  IQ-ii. 


The  Society  of  Technical  Engineers. 

Few  would  begrudge  Mr.  Noimuu  WykI  the  pardonable 
chuckle  with  which  he  delivered  his  ripustc  to  your  corres- 
ixjudent.  "  One  ol  I'hem,"  who  certainly  tuned  his  thrust  at 
tbe  S.T.ii.  rather  unfortunately  in  one  respect.  All  the  same 
—unless  it  is  attributable  to  coincidence— there  is  evidence 
thitf  the  point  of  the  latter  s  raiucr  pricked  some  sensitive 
spot,  to  judge  by  the  considerable  el'iusion  of  printer's  ink 
which  has  followed.  This  sudden  leap  into  the  limelight  is 
a  distinctly  new  departure  lur  the  Society,  which,  ever  since 
the  llourisU  that  accompanied  the  declaration  of  its  somewhat 
antemic   'policy,"  has  consistently  shunned  publicity. 

It  is  scarcely'  possible  from  the  mlormation  given  in  the 
Press  to  gauge  tlie  precise  extent  to  which  the  S.T.E.  has 
succeeded  in  organising  the  class  of  technical  engineers  for 
w^hich  it  ostensiblv  caters.  There  is  a  good  deal  of  talk  about 
what  should  be  done  and  what  should  he  aimed  at,  but  little 
indication  of  sohd  accomphshmcnt.  True,  the  establishment 
of  an  unemployment  insurance  scheme  is  trumpeted  with  con- 
siderable empliasLs.  Now,  an  efficient  scheme  of  this  sort  is 
an  excellent  thing,  without  doubt,  but  in  this  case  there  is 
some  foundation  for  the  suspicion  tbat  the  initiative  lay  with 
a  section  of  the  members  themselves,  and  not  with  the 
Society,  which  only  took  the  matter  up  after  it  had  been 
proved  a  success.  o  m  t^    i. 

There  is  a  vague  claim  put  forward  that  the  S.T.E.  has 
succeeded  in  securing  for  its  members  advantages  with  regard 
to  their  conditions  and  terms  of  employment,  but  the  general 
impression  I  have  gained  is  that  of  "  much  cry  and  little 
wool." 

To  my  mind  the  real  test  of  the  Society's  success  is  the  per- 
centage of  potential  members  it  has  managed  to  attract  to  its 
standard.  Rumour  has  it  that  roughly  about  '2,000  out  of  a 
possible  30,000  or  so  have  been  so  impressed  with  the  advant- 
ages offered  as  to  become  enrolled  in  the  membership. 

I  am  not  a  member  of  the  Society;  I  have  neither  direct 
interest  in  nor  animus  against  it ;  but  I  consider  the  numbers 
and  importance  of  the  technical  engineers  in  manufacturing 
concerns  to  be  so  great  that  their  efficient  organisation  is  a 
matter  of  urgent  moment  to  them.selyes,  to  the  engineering 
profession,  and  to  engineers  of  similar  standing  in  other 
fields.  If  2.<XXJ  out  of  a  potential  20,000  is  the  criterion  of 
the  Society's  success  in  organisation,  then  I  consider  it  has 
lamentably  failed. 

It  would  be  interesting  to  learn  the  reasons  for  this  failure 
to  attract  members.  Is  it  the  poUcy  of  the  Society  which  is 
at  fault,  or  are  its  methods  of  propaganda  inadequate?  Are 
its  declared  objects  of  too  restricted  and  conservative  a  charac- 
ter to  serve  as  a  means  of  creating  enthusiasm  for  its  cause, 
or  is  there  a  suspicion  amongst  technical  men  in  engineering 
manufacturing  works  that  the  S.T.E.,  under  its  present  aus- 
pices, has,  owing  to  timidity  or  from  preference,  too  much 
regard  for  the  interests  of  employers  for  it  to  function  advan- 
tageously for  the  benefit  of  those  of  an  employed  status? 

I  make  these  inquiries  with  the  hope  of  eliciting  some  in- 
formation, as  I  am  convinced  there  is  a  great  field  for  a  live 
and  go-ahead  organisation  of  the  technical  staffs  for  which 
the  S.T.E.  claims  to  act. 

One  is  led  to  question  whether  all  is  well  with  the  S.T.E. 
when  one  considers  the  success  of  the  E.P.E.A.  The  latter, 
with  a  much  more  restricted  field  and  a  much  smaller  poten- 
tial membership,  has  succeeded,  by  dint  of  a  well-considered 
poUcy  and  utilisation  of  the  unbounded  enthusiasm  of  its 
honorary  officials,  in  securing  substantial  benefits  and  advan- 
tages for  its  members.  In  addition,  it  has  gained  recognition 
from  all  authorities  connected  with  the  electricity  supply  in- 
dustry as  the  representative  organisation  for  technical 
engineers  engaged  in  that  branch  of  engineering. 

Those  who  control  tlie  activities  of  the  S.T.E.  would,  in  my 
opinion,  do  well  to  consider  seriously  the  position  of  their 
Society,  lest  its  apparent  somnolence  and  comparative  failure 
eventually  lead  to  its  membership  falling  away  in  disgust  and 
disappointment,  and  turning  towards  a  live  organisation. 
which  can  at  least  lay  claim  to  having  proved  its  efficiency. 
Speaking  per.wnally,  I  venture  to  hazard  the  opinion  that  the 
E.P.E.A..  while  earnestly  desirous  of  seeing  the  S.T.E.  wake 
up  and  do  sfimething  to  attract  the  18,000  engineers  still  out- 
side its  ranks,  would  be  prepared,  if  called  upon,  to  under- 
take the  task  itself. 

r  shall  doubtlem  be  accused  of  indulging  in  propaganda  for 
the  E  P.E..\..  iind  of  Adopting  t<-)  this  end  the  mean  expedient 
of  attacking  a  kindred  association.     As  a  matter  of  fact,  T  am 


uuite  indifferent  as  to  which  particular  organisation  does  the 
work.  The  mam  point  is  that  one  or  other,  should  take  the 
job  vigorously  m  hand.  .  ,  .i      c;  t  i.' 

There  may  be  s.iecial  difficulties  in  the  path  ol  the  b.l.b. 
of  which  I  have  no  kuowledge.  Difficulties,  however,  should 
act  as  incentives  to  increased  efforts  to  overcome  them.  Is 
the  STE.  going  "all  out"  to  tackle  these  dilhailties,  and 
are  its  members  satisfied  of  this?     It  would  be  interesting  to 

know.  „  ,       , 

Salvo  jure. 

December  i.lth,  I'Ji'i. 


The  Improvement  of  Power  Factor. 

When  recently  1  laiulc  a  few  remarks  at  the  l.E.R.  I  fully 
hoiwd  and  expected  .'^ome  instructive  criticism,  as  I  Icit  ceitam 
that  my  good  friend  Mr.  E.  W.  Dorey  must  be  in  uhe  room. 
However,  my  disappumtment  and  misgivings  at  the  time  now 
appear  to  have  been  without  foundation. 

I'he  amount  of  energy  stored  in  a  condenser  in  watt-seconds 
is.  I  believe,  dependent  upon  the  capacity  and  the  square  ol 
the  voltage  applied,  and  may  be  expressed  by  the  equation 
w  =  i  cv=.  Obviously,  theretore.  the  higher  the  voltage  the 
.smaller  the  capacity "c  required  for  any  specified  kV.\  correc- 
tion or  £  s.  d.  equivalent.  ,,.,,,      .. 

.V  year  or  two  ago  Mr.  Dorey  quoted  and  published  the  lact 
that  the  capacity  required  to  produce  a  certain  leading  current 
could  be  expressed  as  c  in  microfarads  =  leading  load  in 
kV.\  X  Wl'inn  X  v=,  n  being  the  frequency  and  v  the 
voltage  across  the  condenser.  Now,  however,  our  datum 
lines  or  standpoints  .should  be  specified.  Mr.  Dorey  is 
avowedly  a  salesman  of  static  condensers  and  wishes  to  grind 
his  axe  accordingly.  Both  your  correspondents  appear  to 
think  that  I  wished  to  depreciate  static  condensers. 

For  years  I  have  been  convinced  that  sooner  or  later  supply 
authorities  would  seriously  have  to  tackle  their  own  power 
factor  afflictions. 

Being  personally  connected  with  the  supply  industry,  your 
correspondents  should,  I  think,  rather  regard  me  as  a  possible 
small  influence  in  the  direction  of  a  buyer  of  condensers. 
Knowing  me  personally,  Mr.  Dorey  is  aware  that  I  am 
not  in  a  position  to  take  up  his  challenge.  As  we  are  both 
desirous  of  working  in  the  .same  direction,  but  from  absolutely 
different  platforms,  I  contend  that,  with  a  few  exceptions, 
supplv  authorities'  iiersonnel  are  not  aware  what  poor  power 
factor  is  costing  them.  All  who  are  really  interested  in  cheap 
electricity  must  get  down  to  "  bed  rock.  ' 

In  conclusion  I  would  ask  all  correspondents  and  contribu- 
tors to  your  columns  to  satisfy  them'selves  as  to  what  I 
actuallydid  say,  and  to  take  no  notice  of  what  I  am  reported 
as  having  said  I  am  out  for  information,  and  not  for  destruc- 
tive criticism. 

W.  E.  Rogers,  A.M.I.E.E. 

London,  December  11th,  1922. 


REVIEWS. 


Ihe  Practical  Applications  of  X-rays.  By  G.  \V.  C.  K.WE, 
O.B.E.,  M.A.,  D.Sc,  A.R.O.Sc,  F.Inst.P.  Pp.  viii-t-135 
tigs.  96.  London:  Chapman  &  Hall,  Ltd.  Price  10s.  6d 
net. 

Besides  dealing  with  the  actual  applications  of  X-rays,  this 
book  contains  a  readable  account  of  the  physics  of  X-rays, 
and  can  be  recommended,  both  to  the  general  reader  who 
washes  to  keep  in  contact  with  X-ray  progress  and  to  many 
actual  radiographers  whose  knowledge  of  the  physics  of  the 
phenomena  they  utilise  is  often  sUght. 

The  chapter  on  the  X-ray  bulb  is  illustrated  by  the  usual 
types  of  tubes  commonly  used.  Of  more  interest,  since  the 
weak  Unk  of  X-ray  installations  is  doubtless  the  tube  itself, 
are  the  illustrations  of  the  metallic  Shear<5r  tube,  and  as  a 
minor  criticism  it  is  regretted  the  author  has  not  given  a 
reference  to  the  original  source.  The  Coohdge  tube  is  dealt 
with  at  some  length,  but  the  German  Lilienfeld  tube,  which 
is  becoming  an  increasing  favourite  abroad,  is  rather  scantily 
dealt  with. 

nie  high-potential  generator  is  dealt  with  on  the  usual  lines, 
and  is  well  illustrated. 

In  the  chapter  on  measurement  of  X-rays  the  essentials  of 
the  Seemann  spectrometer  are  illustrated,  and  to  the  electrical 
engineer  the  alternative  use  of  this  instrument  as  an  accurate 
high-pressure  voltmeter  is  becoming  of  importance.  It  is  to 
be  regretted  that  the  author  has  not  ixjintcd  out  the  desirability 
of  more  accurate  physical  measurements  in  place  of  the  em- 
pirical barium-plantino-cyauide  pastille  which,  whilst  exten- 
sively u.'-ed  in  England,  is  practically  useless  with  the  methods 
of  deep  thriapv  used  abroad,  for  which  the  Furstenau  Inten- 
simeter  is  largely  employed,  and  which  is  very  scantily  dealt 
with  by  the  author. 

The  chaptiT  on  medical  applications  is  very  brief  and  open  to 
comment.     It  is  doubtful  whether,  as  stated  on  page  76,  that 
we  are  yet  able  to  say  deep-seated  organs  are  "  successfully 
treated  by  X-rays,    even    with    the    German    technique    the 
author  describes       The  author  omits  to   point  out    tliat    the 
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results  depend  both  upon  the  hi.stologioal  type  of  growth  and 
its  situation.  In  commenting  upon  the  ditlicNitics  of  measur- 
ing the  deep  dosage  of  X-rays  (for  wliich  the  |ia.stillc  method  is 
useless)  the  author  c»uld  very  well  have  introduied  a  method 
using  scales  which  are  suporimpo.scd  on  eaeh  <]thcr  in  accord- 
ance with  the  different  porta  of  entry.  This  method,  first 
shown  to  the  reviewer  by  Prof.  Holthu.sen,  of  Hamburg,  early 
this  year,  has  since  been  described  in  the  Enghsh  medical 
papers.  It  is  to  physicists  of  the  eJninence  of  Dr.  Kaye  that 
the  purely  medical  radiologists  njust  look  for  an  evolution  of 
more  accurate  phyeical  methods  of  measurement. 

In  the  industrial  applications  of  X-rays  the  author  is  on 
more  familiar  ground.  It  is  of  interest  to  note  the  spectro- 
meter used  at  the  N.P.L.  is  actually  a  modification  of  the 
Bragg  mstrument.  The  applications  of  such  a  spectroscope 
to  analyse  mixtures  of  salts  which  present  difticulties  to  ordm- 
ary  ohemical  methods,  and  the  author's  statement  that  such 
a  method  is  more  simple  and  certain  than  the  optical 
spectroscope  indicates  a  very  important  future  use  of  X-rays, 
and  one  likely  to  be  of  much  more  importance  than  its  tem- 
porary use  to  examine  shell  fu.ses,  hand  grenades,  revolvers, 
etc..  which  the  author  exten.sively  illustrates.  Perhaps  the 
greatest  use  of  X-rays  in  industry  will  be  to  examine  aero- 
plane castings  and  parts  for  Haws  and  bad  workmanship, 
which  the  author  deals  with  at  length,  but  it  would  have  been 
well  if  the  author  had  laid  stress  on  the  dangers  of  industrial 
X-ray  work  to  the  operatives,  and  it  is  doubtful  whether  the 
advantages  offered  by  X-rays  to  examine  the  cores  of  golf 
balli,  as  the  author  illustrates,  is  not  overbalanced  to  the 
great  risk  to  the  operatives  owing  to  their  own  possible  ignor- 
ance and  carelessness,  or  where  an  employer,  on  grounds  of 
economy,  neglects  proper  safeguards.  Should,  however,  this 
type  of  application  become  more  general,  doubtless  stringent 
Home  Office  legislation  will  be  introduced. 

A  very  interesting  portion  of  this  book  is  the  section 
describing  the  use  of  X-rays  to  detect  spurious  old  masters, 
which  is  very  well  illustrated.  As,  however,  the  method 
largely  depends  on  the  use  of  inorganic  paints  by  the 
old  masters  and  the  use  of  the  copyists  of  organic 
paints,  which'  give  no  shadow  with  X-rays,  it  would 
seem  the  method  is  likely  to  be  useless  if  the  copyists  retaliate 
by  using  old  canvases  and  inorganic  paints. 

Tlie  final  section  on  the  future  development  of  X-rays  is 
very  suggestive,  and  the  author  points  out  that  progress  de- 
pends on  the  more  intimate  relations  between  radiologi.sts 
and  electrical  engineers,  and  one  could  go  farther  and  say 
that  the  future  of  medical  X-rays  depends  on  the  medical 
radiologist  being  a  trained  physicist  and  engineer  as  well  as 
a  medical  man. 

Whil.st  the  book  has  been  somewhat  severely  criticised  in 
minor  points,  which  doubtless  a  physicist  of  Dr.  Kaye's  stand- 
ing would  prefer  to  a  merely  laudatory  review,  the  whole 
book  can  be  warmly  recommended  to  everybody  interested  in 
X-ray  work.  The  method  of  production  and  the  many  excel- 
lent half-tone  plates  leave  little  to  be  desired. — B.J.L. 


The  Lead  Storage  Battery.  By  H.  G.  Brown,  A.M.I.E.E. 
Pp.  162;  figs.  60.  London  :  The  Ijocomotive  Publishing 
Co.     Pric«  5s.  net. 

This  volume  is  by  no  means  the  first  attempt  to  provide  the 
station  engineer  and  the  user  of  the  lead  storage  battery  with 
the  essentials  of  this  subject,  which  depends  so  largely  for  its 
.successful  application  on  a  fairly  complete  understanding  of 
its  underlying  principles,  and  on  a  common  sense  knowledge 
of  ite  practical  operation. 

The  author  has  approached  hia  Bubject  with  a  mind 
singularly  free  from  prejudice,  and  has  credited  his  readers 
with  eome  knowledge  and  reason. 

The  book  has  ten  chapters,  only  one  of  which  is  devoted  to 
theory.  The  generally  accept<^d  theory  of  the  chemical  changes 
in  an  accumulator  is  the  only  one  dealt  with,  and  in  making 
this  limitation  the  author  shows  wisdom,  as  it  is  possible  U> 
rxplain  by  means  of  this  theory  alone  most  of  the  results  ob- 
tained in  practice.  A  pare  of  the  appendix  dealing  with  the 
ionic  theory  might  have  been  omitted  without  detracting  from 
the  value  of  the  work. 

The  second  chapter  is  concerned  with  the  electrical 
characteristics  of  the  lead  battery,  and  tlie  graphs  are  of  much 
jiractical  utility.  The  graph  .showing  the  relationship  of 
■'  capacity  "  to  "  duration  of  diwharge  "  is  closely  in  accord 
with  that  which  is  recognised  by  the  industry  as  approximately 
applicable  to  all  types  of  lead  accumulator,  and  this,  together 
with  the  corresponding  graph  of  "  rate  of  discharge'"  against 
"  duration  of  discharge,"  should  prove  extremely  useful. 

Further  chapters  deal  with  the  construction  of  cells,  erection 
of  stationary  batteries,  boosters  and  switches  used  in  battery 
in.stallatione,  battery  testing,  and  battery  economics.  Tliis  last 
section  is  very  cJearly  explained,  and  to  the  reader  'who  htis 
not  devoted  niuch  thought  to  the  subject  may  come  .somewhat 
ns  a  revelation. 

.\  series  of  useful  diagrams  on  pp.  74-80  gives  details  of  the 
lonnectiona  in  use  for  country-house  lighting  plants  and 
central  stations.  Train  lighting  batteries,  vehicle  batteries 
and  car  starting  batteries  arc  discussed  in  a  separate  chapter, 
which  also  furnishes  .some  information  regarding  the  very  large 
cells  used  for  the  underwater  propulsion  of  .submarines. 

In  the  appendix  suggestions  are  made  for  the  testing  of  the 
water  and  acid  used   in  connection  with  lead   batterieB.    The 


standards  for  the  calorimetric  estimation  of  iron  and  ammonia 
shown  on  page  154  are  a  striking  and  bold  innovation.  Disks 
printed  in  colour  on  this  page  indicate  depths  of  colour  for 
pa.ssing  and  for  rejecting  specimens  of  acid  proposed  for  use 
in  batteries.  'J'he  colour  relating  Ut  the  fjermissililc  proportion 
of  iron  appears  to  allow  for  a  degree  of  impurity  needlecsly 
high.  It  is  possible  to  obtain  very  easily  accumulator  acid 
which  is  almost  entirely  free  from  iron.  As  a  colour  standard 
for  rejection,  it  would  have  been  advisable,  we  believe,  to  em- 
ploy one  shade  of  colour  as  a  passing  standard  and  to  stipulate 
that  if  a  sample  of  the  acid  diluted  by,  say,  twice  its  volume 
of  distilled  water,  gave  a  colour  deeper  in  tint  than  that  used 
as  a  standard  for  parsing,  then  the  acid  would  be  unBuitable 
for  use. 

From  the  colour  printing  standpoint  the  opinion  of  the 
accumulator  chemist  will  undoubtedly  be  that  the  ammonia 
tests  are  well  illustrated,  while  there  is  some  doubt  about  the 
iron  test  colours. 

As  a  whole  the  book  is  excellent  of  its  kind  and  complete 
within  the  limits  of  its  size.  It  could  confidently  be  placed  iii 
the  hands  of  any  iiser  of  batteries  who  desires  to  give  them 
the  attention  they  really  require.  There  will,  however  be 
some  hesitation  on  the  part  of  a  great  many  battery  makers 
in  recommending  the  book,  for  the  reason  that  the  name  of 
one  of  the  best-known  accumulatcjr  manufacturing  companies 
is  prominently  identified  with  the  illustrationB. 


Thr  Wireless  Telephone  :  What  it  is,  and  hou-  it  workg. 
Bv  Philip  R.  Codrsky,  B.Sc,  F.Inst.P.,  A.M.I.E.E. 
Pp.  112;  figs  49.  London:  The  Wireless  Press,  Ltd. 
Price  2s.  6d.  net. 

The  autihor  describes  simply  the  essential  principles  of 
wireless  telephony,  and  explains  how  the  apparatus  required 
is  built  up.  The  book  is  profusely  illustrated  with  photo- 
graphs antl  sketches  showing  how  tfie  apparatus  may  be  con- 
nected up.  These  sketches  are  a  distinctive  feature  of  the 
book,  as  they  are  generally  employed  in  place  of  the  usual 
circuit  diagrams.  As  "  lay  out  "  sketches  they  are  excellent, 
but  the  inclusion  of  more  circuit  diagrams  would  be  helpful 
to  the  beginner,  for  whom  the  book  is  primarily  intended, 
as  it  is  not  always  easy  to  follow  the  circuits  in  the  sketche-«. 
In  the  last  chapter  is  outlined  clearly  a  method  of  building  up 
a  simple  receiver   for   broadcast   messages. 

The  book  should  be  very  useful  to  all  those  who  are  now 
becoming   interested    in   the   working   of   wireless  telephony. 


The  Mechanicdl  Handling  .rnd  Storing  of  Material.  Py 
G.  F.  ZiMMER,  A.M.Inst.C.E.  Pp.  xx4-ai4 ;  illustrated. 
London  :  Crosby,  Lockwood  &  Son.  Price  ±'3  c)s.  net. 
First  published  in  1905,  the  present  volume  is  the  third 
edition  of  this  extremely  interesting  and  popular  work,  deal- 
ing v^'ith  "  labour-aiding  appliances  and  time-saving  appli- 
ances," as  the  author  terms  thciii,  on  the  suggestion  of  Sir 
.lohn  Purser  Griffith,  past  president  of  the  Institution  of  Civil 
Engineers,  who  has  written  a  "  Foreword  "■  for  the  present 
edition.  As  the  title  indicates,  the  book  consists  of  descrip- 
tions, illustrated  with  photographs  and  drawings,  of  alniost 
every  conceivable  sort  of  apparatus  for  handling  material, 
and  is  divided  into  seven  main  sections.  These  are  :  (1)  The 
Continuous  Handling  of  Material  by  Means  of  Mechanical 
Conveyors;  (2)  The  Continuous  Handling  of  Material  by 
Means  of  Pneumatic  and  Hydraulic  Means:  (3)  The  Inter- 
mittent Handling  of  Material:  (4)  Unloading  and  I.oadmg 
Appliances;  (5)  Unloading  of  Railway  Wagons;  (6)  Miscel- 
laneous Installations;  and  (7)  The  Automatic  Weighing  of 
Material.  It  is  a  strongly-bound  volume  of  some  800  pages. 
divided  into  44  chapters  and  a  very  complete  index.  It  is  a 
hook  \vhic.h  should  be  on  the  shelves  of  every  works  manager 
and  engineer. 


Thr  FAfrtrical  Handling  of  Atateriah.  Bv   U.    li.   BboiGHTON. 

M.I.Mech.E..  M.I.E.E.   Pp.  xvi-t-33(i;  figs.  299.  London: 

Benn  Brothers.  Ltd.  Price  50s.  net. 
This  book  is  Vol.  3  of  a  set  of  books  dealing  with  the  elec- 
trical handling  of  materials,  and  deals  with  "  Electric 
cranes."  Vol.  1  deals  with  electrical  equipment,  and  Vol.  2 
deals  with  structuial  steelwork  and  mec-hanical  equipment^ 
The  present  work  consists  of  a  well-bound  volume  of  336 
pages  divided  into  15  chapters,  <lealing  with  the  arrangement 
and  construction  of  every  type  of  crane,  from  the  small  "run- 
way "  to  the  giant  hammer  cranes  handling  weights  up  t6' 
i)0  tons,  and  in  Chapter  VTTT.  a  full  description  of  the  two 
2.")0-ton  floating  cranes  for  the  Panama  Canal  are  given. 
These  were  built  by  a.  Gorman  firm  at  about  half  the  price 
required  bv  the  .Xmerican  and  British  firms  who  tendered 
for  the  work,  which  failed  on  the  test  load  being  applied. 
The  descriptive  matter  is  ai'conipanipd  with  numerous  tables 
and  (lata  and  some  hundreds  of  illu.strations.  very  many  of 
which  are  folding  plates,  We  heartiiy  congratuhite  the 
author  on  what  we  can  only  describe  as  a  wonderful  proQUc 
tinn.  entailim:.  as  it  must  have  done,  an  enormous  amount 
nf  labour  and  caio  in  the  selection  and  compilation  of  matter. 
and  we  certainly  recommend  it  to  anyone  iiiteresteil  in  this 
subject. 
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BUSINESS    N0TE5. 


Bankruptcy  Proceedings.— William  Foru,  Swan  Street, 
Alvechurcli,  lately  trading  as  Eedditch  Electrical  Accessories 
Co.,  Centr^  Chaiubers,  Lnicoru  tlill,  Eedditch,  electrician. — 
The  public  exaiuiuatiou  of  this  debtor  was  held  on  December 
ilth  at  the  Court  House,  Corporation  Street,  Birmingham. 
The  statement  of  a  Hairs  showed  a  deficiency  of  i'liX).  Debtor 
attributed  hi-s  failure  to  bad  trade  caused  by  the  general 
depression.  It  appeared  that  he  commenced  business 
m  January,  1917,  at  his  present  address  in  partnership  with 
another.  On  the  death  of  his  paituer,  ho  paid  ±7  to  the 
widow  in  settlement  of  her  husband's  share.  Another  partner 
subsequently  came  into  the  business,  which  was  removed  to 
Redditch.  but  no  capital  was  introduced  by  this  gentleman. 
In  January,  lOiO.  the  partnership  was  dissolved,  debtor  retain- 
ing tlie  assets  and  habihtios.  Another  partner  came  into  the 
concern,  but.  owing  to  slackness  of  trade  ho  obtained  a  situa- 
tion in  January,  I'Jil.  The  case  was  adjourned  to  be  closed. 
F.  Wilde  (Liverpool  Engineering  Co.),  electrical  engineers, 
16  and  'JU,  Vauxhall  Koad,  Liverpool.— iteceiving  order  made 
December  r2th  on  creditor's  petition. 

D.  H.  Gkiffin  (Midland  Electric  Co.),  electrical  engineer, 
5,  The  Mart,  St.  David's  Koad  South,  St.  Annes-on-the-Sea . 
First  meeting,  December  '22nd,  at  the  Official  Receiver's  offices, 
Preston.  Public  examination,  January  12th,  at  the  Court 
House,   Blackpool. 

J.  J.  Smith  (J.  Smith  &  Son),  electrical  engineer,  1,  Central 
Street,  E.C.— I'Vustee,  Mr.  W.  Boyle,  Official  Receiver,  Carey 
Street,  W.C.,  released  December  6th. 

S.  Holmes  (Hoknes  &  Co.),  electrical  contractor.  Palatine 
Chambers,  Halifax.— Trustee,  Mr.  W.  Durrance,  Official  Re- 
ceiver, 12,  Duke  Street,  Bradford,  released  December  7th. 

Harold  Busfield  and  John  James  Whittaker,  trading  as 
Buslield  &  Co.,  Weltield  Street,  and  carrying  on  business  at 
215,  Padiham  Road,  as  electrical  engineers.— This  examina- 
tion took  place  at  Burnley  Bankruptcy  Court  on  December 
13th.  Bad  trade  and  want  of  capital  was  the  alleged  cau.se 
of  failure.  The  deficiency  totalled  i;222.  Debtors  entered  into 
partnership  in  April  this  year.  Neither  had  capital,  but  Bus- 
field  had  iJO  in  stock  and  Whittaker  £'45  worth.  They  bor- 
rowed £hJi>  from  a  friend.  That  amount  was  still  owing. 
Busfield  said  the  business  had  never  shown  any  profit.  Ex- 
amination  adjourned. 

Company  Liquidation. — Abbott,  Akdeeson  &  Abbott,  Ltd. 
— Winamg  up  voluntarily.  Joint  liquidators,  Mr.  E.  C.  Moore, 
Thames  House,  Queen  Street  Place,  E.C.,  and  Mr.  H.  Sharp, 
iH,  King  Street.  E.C.  Meeting  of  creditors,  December  28tli, 
at  Ihames  Houje,  Queen  Street  Place. 

Dissolution  of  Partnership. — Clarkson,  Hood  &  Co., 
manufacturers'  sales  engineers,  45,  Hope  Street,  Glasgow. — 
Mr.  P.  Clarkson  and  Mr.  J.  A.  Hood  have  dissolved  partner- 
sliip.  Mr.  Hood  will  attend  to  debts  and  continue  the  busi- 
ness under  the  same  style. 

Receiver  Appointed.— R.  W.  PlObins  &  Co.,  Ltd.,  importers 
and  exporters  of  everj'thing  electrical,  London,  Carditf,  and 
Cologne.— Mr.  W.  Gordon  Waterman,  85,  Queen  Street,  Car- 
diff, was  appointed  receiver  for  the  debenture  holder  in  this 
case  on  November  8th. 

Catalogues  and  Lists.— MES.iRS.  L.  A.ndklw  i  Co.,  2,  Whit- 
worth  Street  West,  Deansgate,  Manchester. — A  priced  cata- 
logue of  insulating  materials  for  electrical  purposes,  including 
ebonite,   a.sbcstos,  rnica,   presspahn,   \-arnishes,    tapes,    lic. 

Mkssrs.  Johnson  i:  Phillips,  L/pd.,  Charlton,  S.E.7.— Li-st 
U.S.,  a  well-illustrated  brochure  describing  oil  switchgear  for 
[xinel  mounting,  for  pressures  up  to  11,000  V  and  currents  to 
2..-.(W  A. 

Mksshs.  Ward  &  Goldstone,  I^td.,  Frederick  Road,  Pendle- 
ton, Manchester.- List  A.'24,  giving  illustrations,  prices,  and 
particulars  of  a  wide  variety  of  small  electrical  appliances  and 
accessories,  including  wireless  apparatus.  Also  an  illustrated 
pamphlrt  dealing  with  sets  and  loud  speakers  for  "  broad- 
casting   "    reception. 

flit  (Jkseral  Electric  Co.,  1-td.,  Magnet  House,  Kingsway, 
W.C.2.— .V  priced  and  illustrated  pamphlet  advertising  four 
tyiies  of  ■■  Magnet  "  electric  '-ookers  and  cast-iron  kitchen 
utensils. 

Messiw.  Bruck  Pklhlbs  &  Co.,  Ltd.,  Edinburgh.— Pamphlet 
No.  1H< ,  giving  illustrations,  details  of  construction,  &c.,  of 
large-.«i/i'  nfien-type  (I.e.  motors  and  dynamos.  Dimensions 
are  given  in  both  British  and  metric  units. 

.\TKLiERS    DB   CON.SIlilCTIONS   ElECTRIQUES    DE    CHARLEROI,    Olj, 

Victoria  Street,  S.W. — Monthly  list  (Decemlier)  of  motors  and 
dynamos  in  stock. 

Thk  Lancashirl  Dv.vamo  &.  Motor  Co.,  ]jtd.,  Trafford 
Park,  MancheBter. — .\n  illustrated  leaflet  advertising  "  Lanca- 
bhire  "  and  "  Crypto  "  motors. 

Mf,ssbs.  GiDDiNtis  it  Dacrb,  Ltd..  Victoria  Works,  Chapel 
Street.  Salford,  .Xfanchebter.- .\  net  trade  price  li.st  of  electrical 
materials  and  acccisories,  including  switches,  lighting  fitting?, 
conduits,  fueeboards,  &c. 

The  Parson.i  Motor  Co.,  Dtd..  Town  Quay  Works,  South- 
amptnu. — Ptiblication  No.  66,  containing  drawings  and  specifi- 
rationn  of  engines  for  petrol,  paraffin,  or  alcohol  fuel  of  from 
14  to  42  bp     Fully  pnrod. 


Messrs.  Ed.  Bennis  i  Co.,  Ltd.,  28,  Victoria  Street,  S.W.I. 
— .\n  illustrated  brochure  entitled  "  Diamonds  and  Dust," 
dealing  w'ith  the  utilisation  of  waste  fuels  in  colliery  boiler 
houses. 

Messrs.  Gi'eb,  Hill  &  Gver,  6(31-3,  Harrow  Road,  Willes- 
den,  N.W.IO. — A  catalogue  of  surplus  Government  stores,  in- 
cluding tools,   accumulators,    telephone  equipment,    &c. 

Trade  Announcements. — Councillor  J.  Walsh,  electrical 
coB tractor,  is  opening  new  premises  in  King  Street,  Blackburn. 

Messrs.  W.  T.  Henley's  T'elegrai'h  Works  Co.,  Ltd., 
announce  that  increased  business  in  the  Bristol  area  has  neces- 
sitated their  taking  larger  premises  at  11,  Nelson  Street, 
Bristol,  and  henceforth  all  communications  should  be  ad- 
dressed there,  where  larger  stocks  of  wires  and  cables,  iScc, 
will  be  carried. 

Mr.  J.  C.  White  is  removing  to  49,  Bridge  Street,  Man- 
chester, where,  in  premises  which  have  been  specially  de- 
signed, he  will  have  offices,  stores,  workshop,  and  ehow- 
rooms. 

Messrs.  S.  G.  Le.\ch  &  Co.,  Ltd.,  write  stating  that  Mr. 
I\.  P.  Sunderland,  of  Milburu  House,  Nevvcastle-on-Tyne, 
ceased  to  represent  them  on  November  3llth,  and  all  communi- 
cations should  at  present  be  addressed  to  the  head  office,  'M-'30, 
Artillery  Lane,  London,  E.C. 

Calendars. — From  Messrs.  Mawdsleys,  Ltd.,  of  Zone 
Works,  Dursley,  Glos.,  we  have  received  an  extremely  pleas- 
ing wall  calendar  for  1923.  A  maiden  fair  is  wistfully  "  look- 
ing forward." 

A  w'all  calendar,  useful  and  practical,  with  monthly  date 
slips  and  the  patent  contrivance  which  fixes  the  date  for 
you,  has  come  to  hand  from  Messrs.  Mather  Bros.,  of  36, 
Farringdon  Street,  London,  E.C. 4. 

Messrs.  Parsons  Bros.,  of  49,  Westgate  Street,  Gloucester, 
have  issued  a  wall  calendar,  with  monthly  sheets,  for  1923. 

A  pocket  diary  in  case,  with  season  ticket  receptacle  and 
insurance  coujwn,  has  been  received  from  Mr.  C.  Sei.z,  of  83, 
George  Street,   Portman  Square,  London,  W.  1. 

A  small  "  Mazda  "  lamp  calendar  of  the  popular  order  foi 
1923  has  been  issued  by  the  B.T.H.  Co. 

Messrs.  Bruce;  Peebles  &  Co.,  Ltd.,  have  sent  us  one  of 
their  "  Up-to-Date  "  desk  calendars  for  the  coming  year.  It 
is  constructed  of  art  metal  and  possesses  a  sjiecial  mechanical 
arrangement  for  progressively  cancelling  the  dates. 

Booli  Notices. — "  Molybdenum  Ores,"  by  R.  H.  Kastall. 
Pp.  ix-)-86.    London  :  J.  Murray.    5s.  net. 

••  Science  Abstracts  .\.  &  B."  Vol.  XXV.  Part  11.  No. 
299.  November  30th,  1922.  London  :  E.  &  V.  N.  Spon,  Ltd. 
Price  2s.  6d.  each  net. 

"  Who's  Who  in  Engineering  "  for  1923.  London  :  The 
Compendium  Publishing  Co.  Price  28s.,  plus  postage  in 
United  Kingdom  Is.  3d. 

The  "  Anaales  des  Postes,  Telegraphes  et  Telephones,''  pib- 
lished  by  the  French  Government  every  two  months,  will  be 
issued  monthly  from  January  next,  \\ithoui.  change  in  the 
price  (27  fr.  per  annum  a'broad).  The  publishing  office  is  La 
i.ibrairie  de  I'Enseignement  Technique,  3,  Rue  Thenard, 
Paris. 

We  have  received  from  the  Board  of  Education  copies  of 
the  "Arrangements  and  Conditions  for  the  .'V\vard  of  the 
National  Certificates  and  Diplomas  of  the  Institution  of  Elec- 
trical Engineers  in  Conjunction  with  the  Board  of  Edacation." 
Copies  can  be  obtained  from  H.M.  Stationery  Office,  price 
Id.  net. 

"  M.  &  C.  Machine  Mining,"  December.  Glasgow  : 
Messrs.  Mavor  &  Coulson,  Ltd. — This  issue  contains  a  number 
of  interesting  articles  upon  coal-winning  by  mechanical  means, 
including  a  description  of  the  "  M.  &  C."  chain  coal-cutter, 
and  an  account  of  the  undercutting  of  four  acres  of  coal  in 
six    months. 

"  The  Bulletin  of  the  Hydro-Electric  Power  Commission  of 
Ontario,"  October,  1922.  In  this  issue  a  history  of  the  deve- 
lopment and  work  of  the  Commission  is  commenced ;  the  first 
instalment  presents  the  case  for  public  ownership  of  under- 
takings of  national  necessity.  Another  article  pays  attention 
to  complaints  which  arc  put  forward  in  ignorance  of  facts  by 
consumers,  showing  the  necessity  of  educating  the  public 
electrically.  An  interesting  article  comparing  domestic  heat- 
ing by  means  of  coal  fires  and  electricity  appears.  Inserted 
in  this  issue  is  the  first  copy  of  "  The  Hydro  Lamp."  a  publi- 
cation which  is  to  be  produced  monthly  for  public  distribution. 

Christmas  Messages. — During  the  Christmas  period  Mar- 
coni's Wireless  Telegraph  Co.,  Ltd.,  is  delivering  its  radio 
messages  in  a  specially  designed  envelope.  Tlie  word  "  Mar- 
conigram  "  appears  diagonally  in  decorative  characters,  and 
the  phra.se  "  Season's  greetings  "  is  placed  above  and  below  it. 

Phosphor  Bronze.— Messrs.  Charles  Clifford  &  Son,  Ltd., 
of  Fazeley  Street  Mills,  Birmingham,  who  are  specialising  in 
the  manufacture  of  phosphor  bronze  sheets,  rods,  tubes,  and 
wire,  report  increa.sing  demands  therefor  from  the  makers  of 
bniad/c»«fcu»<j  and   wireless  .sets  ' 
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A    Birmingham     Exhibition. — The  International   Foundry 

Trades  Exhibition  will  be  held  in  Bii'mingham  in  the  early 
summer  of  1924.  The  arrangements  will  again  be  in  the 
hands  of  the  Birmingham  Chamber  of  Commerce  and  tlie 
British  Cast  Iron  Association.  l"he  next  exhibition,  it  is 
expected,  will  be  more  international  in  its  character  than  was 
the  exhibition  held  this  year,  which  was  the  first  of  the  kind 
to  be  held  in  this  country. 

Works  Closed  for  the  Holidays. — The  works  of  the  Lon- 
don Electric  Firm  at  Croydim  will  be  closed  from  to-night, 
Friday,   until  Thursday  morning.   December  'ifith. 

The  works  of  the  Electric  Heating  Co.,  George  Street, 
I'roydon,  will  be  closed  on  December  '2ind,  and  will  be  re- 
opened  on   Tuesday,   January  'ind. 

Inquiries  Regarding  Canadian  Trade. — Mr.   G.  T.  .Milne, 

U.B.E.,  H.M.  Si'iii'jr  Trade  Cuunnissioner  in  Canada,  who  is 
shortly  retiring  from  the  Trade  Commissioner  Service,  is  at 
present  in  this  country  and,  until  the  end  of  the  year,  can 
be  interviewed  liy  appointnieni^  at  the  Department  of  Overseas 
Trade  by  manufacturers  and  merchants  who  are  interested 
in  trade  with  Canada.  Communications  should  be  addressed 
to  the  Comptroller-General,  Department  of  Overseas  Trade, 
y-j.  Old  Queen  Street,   Loudon,   S.W.I. 

Annual  Dinner. — The  staff  and  employes  of  the  Southport 
Corporation  Electricity  Department  held  their  annual  dinner 
ou  December  I'ith,  the  chairman  (Mr.  Councillor  Little),  and 
vice-chairman  (Mr.  Councillor  Owen)  of  the  Electricity  Com- 
mittee, being  pretent.  The  Chief  Engineer  (Mr.  E.  Moxon) 
thanked  his  staif  for  their  lojal  and  energetic  co-oi3eration 
during  the  past  twelve  months,  and  expressed  his  conviction 
that  w'ith  a  continuance  of  this  spirit  the  department  would 
very  soon  be  in  a  position  second  to  none  of  the  undertakings 
of  a  similar  size  and  character. 

Socials. — The  Newcastle  Branch  of  the  General  Electric 
Co.,  Ltd.,  held  its  first  dance  of  the  season  on  December  1st, 
when  140  of  the  staff  and  their  friends  spent  a  most  enjoyable 
evening.  Artistic  decorations  in  the  ballroom  were  carried 
out  by  the  Illuminating  Engineering  Department,  and  musu 
was  rendered  by  Mr.  H.  Tuff's  orchestra,  which  was  ably 
assisted  by  Mr.   C.  N.  Baston.  Newcastle  staff. 

The  second  annual  dinner  of  the  staff  of  the  Leatherhead  and 
District  Electi'icity  Co.,  Ltd..  was  held  on  Fi-iday,  1.5th  in- 
stant, at  the  "  Running  Horse,"  Leatherhead,  at  7.30  p.m. 
The  dinner  was  followed  by  vocal  and  instrumental  music, 
given  by  memters  of  the  staff.  Mr.  Grifiiths,  musical  direc- 
tor at  the  Royal  School  for  the  Blind,  acted  as  accompanist, 
and  contributed  several  items  to  the  programme.  On  the 
following  Monday,  Mr.  Nonnan  Land,  Bookham.  was  pre- 
sented with  a  silver  cigarette  case  on  the  occasion  of  his  leav- 
ing the  works  to  go  to  .Australia.  Tlie  presentation  was  made 
by  the  manager,  Mr.  Horner. 

Electric  Lamp  Production  in  Russia. — The  Chief  Conces- 
sion Authority  is  negoliating  with  the  internationai  concern 
Osram-Pliillips-General  Electric  Co.,  of  New  York,  for  the 
organisation  of  electric  lamp  production   in  Russia. 

Trade  Union  Consolidation. — Thirty-five  unions  in  the 
metal  trades  have  been  invited  to  send  delegates  to  a  con- 
ference to  discuss  the  possibilities  of  amalgamation.  The 
conference,  which  has  been  called  by  the  general  council  of 
the  Ttade  Union  Congress,  will  be  held  in  Manchester  in  the 
first  week  of  February.  The  unions  invited  include  the 
Amalgamated  Engineering  Union,  and  the  total  membership 
represented  will  be  over  700.000.  Fifteen  of  the  textile  unions, 
apart  from  cotton  oiwratives,  have  also  been  invited  to  a 
conference  at  Bradford  early  in  February,  to  discuss  amalga- 
mation. The  aggregate  membcrsliip  represented  at  that  con- 
ference will   be   nearly  160,000.— I/ie    Times. 

Applications  for  British  Trade  Marks. — .\ppended  is  a 
eummary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  connected  with  the  elec- 
trical iradcs  and  industries.  Individuals  or  firms  desiring  to 
enter  an  objection  to  any  of  the  apphcatious  have  one  month 
in  which  to  do  so  from  the  dat*!s  given  below  :  — 

P.  G.  (lettering  and  design).  No.  4'29,6S7.  Class  5.— Copper 
wu-e.  No.  429,6s8.  Class  ».— Electric  cables.  Pirelli-General 
Cable  Works,  Ltd.,  144,  Queen  Victoria  Street,  London,  E.C. 
December  13th,  1922. 

Penguin.  No.  428,011.  Class  6.— Electrically-driven  air- 
oirculating  fans.  Percy  Smith  Brook,  "  Elsinore."  15,  Curzou 
Park,  Chester.    December  THh,  1922. 

louophime.  No.  420,643.  Class  8.— Wireless  telephony  re- 
ceiving apparatus.  .John  Henderson,  "  Kinnoull,"  Gregorys 
Road,  Beaconsfield.-  Bucks.     December  13th,  1922. 

Eureka.  No.  429, 5J7.  Class  8. — Instruments  and  apparatus 
for  use  in  wireless  telegraphy  and  telephony.  The  Electric 
Appliances  Co.,  Ltd.,  Fisher  Street,  Holbora,  London,  W.C. 
December  13th    1922. 

Gccohma.  No.  430,279.  Class  8.— Electrical  measuring  in- 
struments. Tlie  General  Electric  Co.,  Ltd.,  Magnet  House. 
Kingsway.  Ixindnn,  W.C,     December  13th.  1922. 

Ohmcrette.  No.  430,5tlO.— .\11  goods  in  cla«s  8.  Nolder 
Bros.  &  Thompson.  Ltd  .  97a,  Dalfton  Lane,  London,  E.8. 
December  loth,  1022. 


Milan  Hotel  Equipment  Exhibition. — The  Department  of 
Overseas  Trade  is  informed  by  H.M.  Consul-General  at  Milan 
that  the  Touring  Club  Italiano  of  Milan  intends  to  hold  si 
special  exhibition  of  articles  of  hotel  equipment  in  conjunc- 
tion with  the  annual  International  Samples  Fair  at  Milan, 
to  be  held  from  .April   12th   tn  27th  next  year. 

Iron    and    Steel    Trade  in  1922. — In  the  course  of  their 

annual  report.  Me.ssrs.  Boiling  &  Ix)we,  Ltd.,  say  that  the 
iron  and  .steel  trade  appears  at  least  to  be  very  gradually  re- 
covering from  the  unparalleled  depression  of  approximately 
the  last  two  years,  but  when  one  takes  into  account  the  present 
maximum  production,  compared  with  1914.  brought  about  by 
extensions  and  improvements  in  old  works  and  the  erection 
of  new  works,  it  is  impossible  to  forecast  when  the  industry 
as  a  w-hole  will  be  fully  and  profitably  employed.  The  im- 
provements in  trade  which  were  constantly  predicted  by  some 
financiers  and  experts  during  the  first  six  months  of  the  year 
did  not  materiali.se,  and  the  few  spurts  noticeable  from  time  to 
time  died  away  to  be  followed  by  further  depression.  "  To- 
day w'e  are  in  a  position  to  recognise  that  work  will  be  forth- 
coming in  the  near  future,  if  only  by  Government  guarantees 
to  give  employment  to  some  of  the  vast  army  of  wilUng  and 
anxious  workers,  who  through  no  fault  of  their  own  or  of 
their  employers  have  been  reduced  in  many  instances  to 
poverty  and  distress.  For  some  time  past  many  employers 
have  accepted  contracts  without  profit,  and  in  several  cases 
at  a  loss  to  keep  their  workers  together,  but  this  state  of 
affairs   cannot   continue   indefinitely." 

After  briefly  reviewing  the  course  oi  trade  and  the  prospect* 
in  most  parts  of  the  world,  Messrs.  Boiling  &  Ijowe  conclude 
their  report  as  follows: — "The  year  1922  will  stand  out  as 
a  period  of  difficult  trading,  heavy  losses,  and  erratic  ex- 
changes, but  we  look  forward  with  a  certain  amount  of 
optimism  to  the  New  Year,  and  feel  sure  that  if  the  Govern- 
ment practise  the  promised  economies,  further  reduce  taxa- 
tion, and  allow  the  free  development  of  international  trade. 
our  next  annual  review  will  be  of  a  more  encouraging  nature 
than  we  have  been  able  to  write  in  1921  and  1922.  The 
stabilising  of  the  exchanges  in  Europe,  admittedly  a  most 
difficult  problem,  would  go  a  long  way  to  the  restoration  of 
more  normal  conditions." 

New     Belgian     Companies. — There     has  been  formed   at 

Schaerbeek  (107,  Rue  Ji  seph  Coosemans)  a  company  styled 
Electro-Materiel  Roba  et  De  Cock,  with  the  object  of  the  im- 
port, export,  and  sale  of  electrical  material  of  all  kinds. 

With  a  capital  of  50,000  fr.  has  been  established  at  Charleroi 
the  Electricite  et  Industrie,  a  company  for  the  manufacture 
and  installation  of  electrical  material   .generally. 

A  Large  Canadian  Transformer  Order.— The  Ferranti 
Meter  and  Manufacturing  Co.,  Toronto,  has  just  closed  what 
is  said  to  be  the  largest  order  fur  tran.sformers  ever  placed  in 
Canada  for  export.  The  Southland  Power  Board  of  Inver- 
cargill,  New^  Zealand,  has  pla^^ed  an  order  with  this  Canadian 
company  for  200  distribution-type  transfoniiers,  three-phase, 
11,000  V,  in  five,  ten,  fifteen,  twenty,  and  thirty-kV.\  sizes. 
The  transformers  will  be  designed  for  .50-oycle  circuits,  and 
will  be  delta  connected  on  the  high-pres-sure  side  and  star  con- 
nected on  the  low-pressure  side.  This  order  was  obtained  in 
cumisetition  with  German,  Swedisu.  Enghsh,  and  United 
States  firms;  the  order  was  placed  on  a,  quality,  and  not  a 
price  basis,  the  competing  tenders  being  lower  than  the 
Canadian  firm's  figures.  The  Ferranti  Co.  submitted  Aith  its 
tender  a  sample  transformer  built  to  the  New  Zealand 
specifications,  and  the  award  was  largely  influenced  by  the 
details  of  transformer  construction,  coil  impregnation,  and  the 
welded  steel   tanks.— E/cctncoi  Sena. 

■Window-dressing  Prizes. — .\t  a  shopping^  week  window- 
dressing  compctuiciu  held  at  Southend-on-Sea,  prizes  were 
otTered  for  the  best  electrical  window  display.  ITie  first  award 
went  to  Mr.  H.  J.  Bell,  Hamlet  Court  Road,  and  the  second 
to  the  Westcliff  Electrical  Co.,  West  Road. 

French  Capital  in  the  Saar. — French  interests  and  Saar 
banking  firms  have  formed  the  .Vtcliers  d'.Appareillages  Elec- 
triques,  S.A..  at  Fraulautern,  Saar,  for  the  production  and 
s:ile  of  electrical  equipment  and  machinery,  the  share  capital 
of  30,000,000  marks  having  l>oen  taken  up  by  the  promoters. 

Lead. — In  their  last  report  (December  16th)  Messrs. 
James  Forstcr  &  Co.  state  :—"  The  increase  in  imports  this 
year,  as  compared  to  last,  which  amounts  to  no  less  than 
44.717  tons,  or  about  4.000  tons  a  month,  is  sufficient  evidence 
that  consumption  is  well  on  the  up  grade,  and  there  is  every 
indication  of  this  being  maint.ained  and  increa.sed  in  the  New 
Year.  The  price  of  lead  is  high,  and  should  materially  in- 
crease production,  but  of  this  there  is  little  evidence.  The 
Board  of  Tiade  returns  for  November  show  :— Imports,  10,429 
tons;  exports,  4,052  tons,  leaving  for  home  consumption  6.377 
tons,  and  leaving  for  home  consumption  for  11  months,  Janu- 
ary-November, 131,473  trons." 

Copper  and  Lead  Prices. — Messrs.  F.  Smith  A-  Co.  report. 
December  10th  Copper  (electrolytic)  bars.  £69  15s..  5s.  in- 
crease. Ditto  ditto  .sheets,  no  i'hanye.  Ditto  ditto  wire  rods. 
±'79  los.,  -is.  incieafo.     Ditto  ditto  h.c.  wire,  no  change. 

Messi's.  Jaiues  \-  Shakespeare  report.  December  19th  : 
Copper  bars  tbest  selected).  she<>t.  and  rod,  and  English  pig 
lead,  no  change  in  last  week'*  prices. 
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Industrial  League  Lectures. — The  January  arrangements 
for  Caxton  Hall  meetings  of  the  Industrial  league  and  Coun- 
cil are  as  follows  :  — 

January  3rd.— Sir  Geo.  Paish  on  "  The  Value  of  Capital." 
Januarv  10th.— Mr.  Tom  Kennedy  on  "The  Basis  of  Wages." 
January    17lh.— Sir     Emeu    J.     P.     Benn,    Bart.,     on     "A     Talk     About 

Economics." 
January  34th.— Mr.  H.  H.  Elvin  on  "  Education  as  a  Function  of  Manage- 
ment." 
Januarv    Slst  — Sir    Arthur    Holbrook,     K.B.E..     M.P..     on      "  Industrial 
Liberty    • 

Electricians'  Wages. — .^  meeting  was  held  last  week  in 
Glasgow  between  reprftsenta fives  of  the  Electrical  Contractors' 
Association  and  the  Electrical  Trades  Union  to  consider  wages. 
The  employers  made  a  final  ofTer  of  a  reduction  of  '2J  per  hour, 
from  le.  TJd.  to  Is.  5d.,  together  with  a  reduction  in  out- 
working allowances  from  ys.  to  '2s.  6d.  per  night;  the  new 
rate  to  commence  on  January  let  and  to  be  stabilised  until 
May  1st;  further  revision  to  take  place  during  April.  This 
offer  is  being  submitted  to  the  members  of  the  Union  for 
consideration. 

A  Permanent  Exhibition  at  Prague.  —  The  journal 
International  Commerce  has  sent  us  a  publication  in  four 
languages  announcing  its  organisation  of  a  permanent  com- 
mercial exhibition  at  Prague.  The  display  is  to  be  housed 
in  a  building  erected  for  the  purpose,  and  it  is  proposed  to 
divide  it  according  to  nationalities,  showing  both  the  products 
of  foreign  countries  and  Czecho-Slovakian  goods  suitable  for 
export  to  those  countries.  The  address  of  International  Com- 
merce is  Prague-Smichov,  Palackeho  trida,  3S/1/9. 

The  Manchester  Steam  Users'  Association. — The  Memo- 
randum by  the  chief  engineer  (Mr.  O.  E.  Stromcyer)  for  the 
year  lihJl  has  just  been  issued  after  some  delay,  first  by 
boiler  tests,  which  have  had  to  be  omitted,  and  then  by  a 
Home  Office  move  with  regard  to  the  form  of  reporting  on 
the  inspection  of  factory  boilers.  A  protest  against  the 
alterations  has  been  entered,  although  the  inspection  service 
of  the  Association  fully  safeguards  members.  Mr.  Stromeyer 
makes  a  number  of  suggestions  with  regard  to  economic 
boiler  design,  and  concludes  with  an  exhaustive  analysis  of 
experiments  on  the  specific  heat  of  steam. 

Sequestration. — M.artin  &  McGregor,  electrical  engineers, 
Coltness  Road.  Wisbaw. — A  meeting  to  elect  the  trustee  and 
commissioners  was  called  for  December  19th  at  the  County 
Buildings,  Hamilton.  Mr.  F.  J.  Mackenzie,  55,  West  Regent 
Street,  Glasgow ,  agent. 

G.W.R.  Pumping  Plant  Contract. — The  Great  Western 
Railway  Co.  has  placed  with  the  Pulsometer  Engineering  Co., 
Ltd.,  of  Nine  Elms  Ironworks,  Beading,  a  contract  for  the 
.fupply  and  erection  of  a  hydraulic  pumping  installation  con- 
sisting of  four  Pulsometer  turbine  centrifugal  pumps  designed 
(or  a  working  pressure  of  800  \h.  [ler  sq.  m.  Each  pump  is  to 
be  direct  coupled  to  an  electric  motor  of  650  b.h.p.  (a  total 
of  2,600  b.h.p.),  for  a  pressure  of  6,000  volts.  The  pumps 
will  each  be  capable  of  delivering  SOO  gallons  of  water  per 
minute.  Auxiliary  low-pressure  pumping  machinery  and 
switchgear  for  automatic  operation  are  included  in  the  con- 
tract, the  latter  embodying  features  which  are  of  considerable 
electrical  interest.  The  installation  is  intended  for  the  dock 
service  of  the  G.W.R.  at  Cardiff.  We  are  informed  that  the 
order  was  secured  in  the  face  of  strong  British  and  foreign 
competition. 


LIQHTINQ     AND    POWER    NOTES. 


Ashton. — Electricity  Order. — The  town  clerk  has  sug- 
gested that  the  Limeburst  Council  should  apply  for  an  Order 
to  supply  electricity  in  bulk,  and  then  assign  the  powers  to 
Ashton. 

Australia.— Victoria.— .\  loan  Bill  has  been  introduced  in 
the  Victoria  Legislative  .Assembly  providing  for  the  raising 
of  a  sum  of  i:l,.500,000  for  works  in  connection  with  the 
State  ele<.tricity   scheme.— Reufer   (Melbourne). 

Barnsley.— rx)AN.— The  Town  Council  has  applied  to  the 
Electricity  (>>iiiiiiissioners  for  a  loan  of  £16,500  to  meet  excess 
exp<;uditure  ou  previous  Itmns,  and  for  prospective  work. 

Blackburn.— IvOA.N. — He  Town  Council  has  decided  to  bor- 
row £&j,(]t»>  for  the  laying  of  electricity  mains,  &c. 

BrlitoL— Year's  Working. —The  report  for  the  year  ended 
March  .Slst,  ISK,  shows  that  the  revenue  earned  by  the  city 
electricity  undertaking  (engineer  :  Mr.  H.  Faraday  Proctor) 
amounted  to  i345,13'J,  as  compared  with  £303,930  in  the 
previous  year.  The  working  expenses  remained  at  about  the 
same  level,  £23S,.3!il.  as  acainst  £'2:16.409,  leaving  a  gross 
profit  of  £106,815  (£67,521).  The  final  result  wae  a  net  profit 
of  £31.925,  over  four  times  thai-  of  1920-21— £6,864.  Of  this 
:irrnint_  £10,767  wn«  tnn«ffrr.  d  fo  capital  account,  and 
£13,904  contributed  to  the  general  district  rate.  A  total  of 
£l-£i.5itH  was  spent  on  cnpit;il  .iccoiint  during  the  venr,  tho, 
I.irge.:t  single  item  being  £60  172  for  mains  and  services.  The 
sales  of  energy  increased  from    13,529,417  kWh   in  1920-21  to 


37,079,702  kWh,  and  the  maximum  simultaneous  load  from 
15,336  to  15,972  kW,  The  system  now  has  a  total  cable  mile- 
age of  437. 

Chippenham. — Electricity  Scheme. — The  Town  Council  has 
referred  to  a  committee  a  communication  from  the  Western 
Electric  Distributing  Corporation,  proposing  an  electric  light- 
ing scheme  for  the  town  and  district. 

Clowne. — Electricity  Supply. — The  Parish  Council  has  de- 
cided to  approach  the  Stavely  Coal  and  Iron  Co.,  Ltd.,  with 
a  view  to  obtainins  a,  supply  of  electricity  for  the  district  from 
Barlborough  ColUerj'.  The  company's  electrical  engmeer  hae 
expressed  willmgness  to  comply  vvith  the  request,  and  advises 
the  formation  of  a  subsidiary  company  to  carry  out  the  scheme. 

Continental. — Moravh. — It  is  reported  that  four  companies 
have  been  formed  in  Moravia  for  the  purpose  of  the  syste- 
matic electrification  of  the  country.  A  special  region  has 
been  allotted  to  each  company.  The  programme  of  works 
includes  the  utilisation  of  the  river  Dyje  between  Freinstyn 
and  Zuojmo.  lu  order  to  provide  the  funds  necessary  for  the 
project  the  Moravian  administration  has  decided  to  contract 
a  4i  per  cent,  loan  in  communal  bonds  of  the  Moravian  Mort- 
gage and  .Agrarian  Bank  for  a  total  sum  of  30,000,000  kronen. 
—Renter's  Trade  Service  (Prague). 

Formby  (Lanes.). — Special  Oeder.— The  Urban  District 
Council  has  referred  to  a  committee  a  communication  from  the 
Western  Electric  Distributing  Corporation,  proposing  an  elec- 
tric lighting  scheme  for  the  town  and 'district. 

Heckmondwike. — Electricity  in  Bulk. — An  agreement  has 
been  reached  between  the  District  Council  and  the  Yorkshire 
Electric  Power  Co.  for  the  supply  of  electricity  in  bulk  by 
the  company  to  the  Council  in  place  of  the  latter's  mainten- 
ance of  separate  generating  plant.  In  April  last  it  was  re- 
ported that  the  loss  on  the  local  electricity  works  was  £2,950, 
and  a  further  loss  of  £2,000  on  the  current  year's  working 
is  anticipated.  Since  1919  the  aggregate  loss  on  the  under- 
taking has  amoimted  to  nearly  £10,000. 

Highbridge  (Somerset).— Street  Lighting.— The  Urban 
Council  Las  decided  to  approach  Messrs.  Kennedy  &  Co.  with 
a  view  to  li,^hting  the  streets  by  electricity. 

Hitchin. — Inquiry. — A  public  inquiry  was  held  by  the  Elec- 
tricity Commissioners  at  the  Town  Hall  on  the  5th  inst.  into 
the  question  of  electricity  supply  for  the  town.  The  Urban 
District  Council  is  opposing  the  application  of  the  Electric 
Supply  Corporation,  Ltd.,  for  a  Special  Order  authorising 
the  company  to  supply  electricity  in  the  district.  The  Coun- 
cil is  desirous  of  making  its  own  arrangements  for  an  eler- 
tricity  supply. 

Holmfirth. — Electricity  in  Bulk. — At  a  meeting  of  the 
Urban  District  Council  last  week  it  was  reported  by  the  Elec- 
tricity Committee  that  the  electrical  engineer  had  been  author- 
ised to  disix>se  of  the  Bates  &  Scholes  engine  in  the  generating 
station  as  a  preliminary  to  the  change  of  system,  under  v;hich 
electricity  will  be  bought  in  bnlk.  The  Electricity  Commis- 
sioners have  sanctioned  the  borrowing  of  £5,000  for  the  n-ice.^ 
sary  work  in  connection  with  the  change.  A  jietition  was  re- 
ceived from  ratepayers  asking  for  the  extension  of  electricity 
supply  to  Dunsley,  Malkinhouse,  and  Ward  Place,  but  the 
Council  decided  that  the  extensions  could  not  be  carried  out  at 
present.    The  proposals  will  be  reconsidered  at  a  later  date. 

Inverurie. — Scheme  Abandoned.— The  Town  Council  has 
abandoned  the  scheme  for  electric  lighting  of  the  burgh  on 
account  of  the  cost  involved. 

Irish  Free  State. — Dublin. — New  Plant. — The  Corporatii>u 
has  applied  to  the  FVee  State  Minister  of  Industry  for  an 
Order  authorising  the  installation  of  the  necessary  plant  for  a 
supplementary  supply  of  electricity  to  Rathmines  and  Pem- 
broke. The  Electricity  Committee  is  instalUng  two  new  Bab- 
cock  boilors  at  the  Pigeon  House  power  station. 

Leeds.— Loan.— The  City  Council  is  applying  to  the  Elec- 
tricity Commissioners  for  sanction  to  the  borrowing  of 
£80,()00  for  electricity  purposes. 

London. — Bermokdsev. — The  Borough  Council  is  reducing 
the  price  of  electricity  by  Jd.  per  kWh,  the  flat  rate  for  lighi 
mg  to  l)e  7d.,  and  for  beating  and  cooking  2Jd.  per  kWh,  less 
20  per  cent. 

&r.  Panchas. — Loans. — The  Council  has  received  the  per- 
mission of  the  Electricity  Commissioners  to  borrow  the  sum 
of  £27,373  for  electricity  purposes;  the  amount  of  the 
application  was  £.36,040.  The  disallowed  amount  includes  an 
item  for  cables  which  should  have  been  charged  against  a 
previous  loan;  provision  for  the  conversion  of  a  building  into 
:i  siib-.»tatinn  is  to  be  treated  separately;  and  a  contribution 
to  the  purchase  of  certain  land  is  also  disiillowed.  Application 
is  being  made  for  sanction  to  borrow  a  further  sum  of  £17,382. 

Convcrtmg  Plant. — Although  the  contract  with  Messrs. 
Hulton  &  Co.  for  a  largo  annual  supply  has  not  been  signed, 
the  clertricnl  engineer  reromincnds  that  the  inst-illntion  of  the 
two  motor  converters  at  Tavistock  Place  be  proceeded  with 
in  view  of  the  increasing  demands  in  the  area.  A  similar 
set  is  to  be  installed  in  the  King's  Road  station,  and  both 
contracts  have  been  awarded  to  Messrs.  Bruce  Peebles  &  Co., 
Ltd. 
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Marlborough.— Electhicitv  Sutply.— The  Town  Council  has 
ilocided  to  acceiit  the  ofPer  of  Marlborough  College  to  join  in 
an  electricity  scheme.  Mr.  H.  Leaf,  a  former  assistant 
ma-itcr.  has  given  £30,000  towards  the  cost  of  the  scheme. 

Menai  Bridge.— Electricity  in  Bulk.— A  scheme  for  a  bulk 
supply  of  electricity  from  Bangor  to  the  Menai  Bridge  Council 
IS  now  complete.  Originally  it  was  proposed  that  the  cable 
for  the  supply  should  1)6  laid  over  the  suspension  bridge  and 
continued  to  the  sub-station  i^roposed  to  be  built  on  a  site 
behind  the  Council's  oihces.  Owing  to  certain  diUicultie.s 
which  have  arisen,  it  is  now  proposed  to  lay  the  feeder  cable 
by  a  more  direct  route  across  the  Straits.  This  will  reduce 
the  capital  expenditure  by  at  least  .i;'250.  It -is  estimated 
that  the  .scheme  will  cost  i3,971. 

New  Zealand. — Wellington. — In  connection  with  the  pro- 
posal by  the  electricity  supply  authorities  in  Wallington  to 
raise  the  voltage  of  the  a.c.  distributing  system  from  105  to 
itiO  V  as  soon  as  the  necessary  electrical  energy  can  be  suj)- 
plied  from  the  new  hydro-electric  power  station  at  Shag 
Point,  Evans  Bay,  H.M.  Trade  Commissioner  at  Wellington 
reports  that  the  proposed  alterations  have  been  definitely 
approved  by  the  City  Council,  but  no  decision  is  expected  to 
be  arrived  at  for  some  six  months  as  to  whether  tenders  will 
be  invited  for  the  supply  of  the  material  required,  or  whether 
the  work  will  be  given  out  to  local  contractors.  The  scheme 
is  expected  to  involve  an  outlay  of  from  i;50,000  to  £100,000. 
Nottingham.— New  Generating  Station. — Substantial  pro- 
gress is  oeing  made  \\ith  the  new  generating  station  which 
IS  being  built  by  the  Corporation  upon  a  site  contiguous  to 
the  iiiver  IVent  at  Clifton,  a  suburb  of  Nottingham.  Speak- 
ing at  a  recent  assembly  of  the  Nottingham  and  District  Asso- 
ciation of  Building  Trade  Employers,  Mr.  W.  J.  Broad,  the 
town  clerk,  said  that  the  machinery  at  the  station  was  now 
well  in  hand,  and  withm  the  next  two  years  it  would  be  com- 
pleted. In  the  Corporation  Bill  now  before  Parliament  they 
were  asking  for  powers  to  supply  energy  to  districts  outside 
the  city,  lie  did  not  know  how  these  districts  would  receive 
the  proposals,  whether  they  would  think  that  Nottingham 
had  an  ulterior  uiotive,  but  he  assured  them  that  there  was 
nothing  of  the  kind  in  view. 

Portsmouth. — Price  Reductions. — The  Town  Council  is  re- 
ducing the  charges  for  electricity  from  the  end  of  the  year 
as  follows ;— Lighting,  first  5,000  kWh  to  6id.  per  kWh; 
5,000  to  10,000,  y^d.  per  kWh  ;  10,000  to  '20,000,  4id.;  beyond, 
4d.;  power,  by  id.  per  kWh;  street  lighting,,  by  6s.  per 
annum  for  small  lamps,  aad  by  20s.  per  annum  for  large 
lamps.  The  minimum  annual  charge  for  electricity  supplied 
through  one  meter  only  will  be  reduced  from  35s.  to  32s.  6d. 
Loans. — Application  has  been  made  to  the  Electricity  Com- 
missioners for  sanction  to  the  borrowing  of  ±'31,000  for  addi- 
tional plant  and  ±40,000  for  mains  and  services. 

Reigate. — Price  Reductions. — The  Town  Council  is  re- 
ducing the  charges  for  electricity  from  the  meter  readings  at 
the  end  of  the  year  from  9d.  to  8d.  per  kWh  for  lighting, 
from  6d.  to  4d.  per  kWh  for  heating,  and  from  4d.  to  3d.  per 
kWh  for  power. 

Romsey  (Hants.).— Electricity  Supply.— The  Romsey  Gas 
and  Coke  Co.  has  infonned  the  Rural  Council  of  its  intention 
to  apply  to  the  Electricity  Commissioners  for  powers  to 
.supply  electricity  in  the  borough  and  district.  The  Council  has 
decided  to  offer  no  opposition. 

Sheffield. — Loan. — The  Electricity  Committee  has  recom- 
mended that  application  be  made  to  the  Electricity  Com- 
missioners for  sanction  to  the  borrowing  of  ±23,000  for 
electricity  purposes. 

Southend. — New  Plant. — The  Town  Council  has  decided  to 
purchase  three  marine-type  Diesel  engines,  at  a  cost  of  ±5,600 
each,  and  application  is  to  be  made  to  the  Electricity  Com- 
missioners for  sanction  to  borrow  the  necessary  amount  to 
cover  the  purchase. 

Southport. — New  Plant. — Mr.  E.  Moxon,  borough  electrical 
engineer,  has  reported  to  the  Council  that  the  Brush  Elec- 
trical Engineering  Co.,  Ltd.,  has  made  good  progress  wiih 
the  erection  of  the  new  1..500-kW  turbo-alt<?rnator.  and  th;it 
there  is  every  hkclihood  of  the  ft  '^eiiig  available  lor  com- 
•mercial  service  early  in  the  New  Year. 

Sunderland. — Loan.— ^The  Corporation  is  applying  to  the 
Electricity  Commissioners  for  .sanction  to  the  borrowing  of 
±6,000  for  services. 

SwintOD  and  Pendlebury. — Electricity  in  Bulk.— The 
Urban  Council  has  entered  into  an  agreement  with  the  Lanca- 
.shu-6  Electric  Power  Co.  for  a  sui:<ply  of  electricity  in  bulk. 
The  Council  is  to  pay  a  cliarge  of  ±4  10s.  per  kW  per 
annum,  plus  0.25d.  per  kWh,  with  coal  at  20s.  per  ton,  the 
coal  variation  to  be  .Olid,  per  shilling.  The  agreement  is  for 
a  period  of  10  years. 

Tilbury.— Electricity  Supply.— Tlie  Urban  Council  has  de- 
cided to  take  up  the  question  of  an  electricity  supply  with  the 
County  of  London  Electric  Supply  Co.  and  the  Electricity 
Commissioners  with  a  view  to  an  early  supply  being  obtained, 
or  the  cancellation  of  the  company's  Roin£ord  Order,  and 
authority  being  obtained  for  the  Council  to  carry  out  a 
scheme. 


Wantage.— Electricity  Supply.- Sir  Charles  Bright  and 
Partners  rect;ntly  informed  the  Urban  Council  that  the 
Western  Electric  Distributing  Corporation  bad  instructed  them 
to  apply  for  a  Special  Order  authorising  it  to  supply  ele< 
tricity  to  the  town.  They  added  that  the  finance  was  avail- 
able for  carrying  out  the  work  immediately  an  Order  v.as 
granted.    The  Council  expre.ssed  approval  of   the  scheme. 


TRAMWAY    AND    RAILWAY    NOTES 


Bradford. — Tka.muay  Extexsio.ns.— The  CorpfjratioH  Tram- 
ways Committee  has  been  reminded  by  the  Bingley  District 
Council  that  the  extended  period  for  completion  of  the  tram- 
ways extension  from  the  existing  Crossflats  terminus  to  th<- 
Bingley  boundary  along  Keighley  Road  expires  on  Februar.\ 
7th,  1923.  The  Bingley  Council  is  applying  for  a  furthvr 
year's  extension,  and  urges  the  Corporation  to  consider  tlji- 
advisability  of  completing  the  work  during  that  year.  'lh<- 
Committee  has  decided  to  ask  Keighley  Corporation  wn:ii 
prosi^ect  there  is  of  its  tramways  being  extended  from  Stock- 
bridge  to  the  Bingley  boundary,  with  a  view  to  lin.';ing  un  to 
the  Bradford  system  when  extended. 

Track  Renewals.— With  regard  to  the  Nab  W-ood  section 
of  the  Corporation,  tramways  within  the  area  of  the  Shipley 
District  Council,  the  Shipley  Council  suggested  that  in  view 
of  the  need  of  renewal  of  the  track  the  Corporation  should 
at  once  commence  reconstruction  on  behalf  of  the  District 
Council,  without  waiting  for  formal  execution  of  the  agree- 
ment between  the  two  authorities.  The  Committee  agreed 
to  act  on  the  suggestion  and  tenders  for  the  work  have  been 
obtained. 

Continental.— Spain.— La  Oompaflia  del  Tranvia  Electrico 
de  Aviles  has  recently  secured  a  concession  for  the  construc- 
tion and  working  of  an-  electric  ti-ainway  between  Piedras 
Blancas  and  Cardeco. 

Germany. — It  is  stated  that  out  of  the  total  network  of 
German  railways,  273  miles  is  at  preseiit  being  operated  by 
electricity  and  a  further  length  of  505  miles  is  in  courst: 
of  electrification.  The  latter  is  centred  in  Munich,  and  the 
lines  proceed  towards  the  south  and  the  south-w-est,  so  thai 
eventually  all  the  Bavarian  South-Eastern  system  will  be 
worked  electrically. 

Derby.— New  Route.— The  Town  Coimcil  has  decided  to 
extend  "the  tramways  in  Ormaston  Road,  at  a  cost  of  ±''21,8tHi. 

Leeds. — LoAN.^The  Corporation  proposes  to  borrow  ±7y,.50<.i 
for  repairing  tramcars  and  making  bodies  for  new  cars. 

London. — The  City  and  South  London  and  the  London  Elec- 
tric Railway  Companies  propose,  to  make  improvements  at 
the  Elephant  and  Castle  Station  by  installing  escalators  ami 
providing  improved    booking    facilities. — Th':    Timcu. 

L.C.C.  Tramways. — Track  Renewals.— Omng  to  the  iili- 
proved  financial  position,  the  Highways  Committee  of  the 
ij.C.C.  reports  that  it  will  not  be  necessary  in  the  1922-2;-l 
period  to  charge  half  the  cost  of  track  renewals  to  capital 
account,  as  has  been  done,  with  Government  consent,  in  the 
three  previous  years. 

Agreejncnts. — The  Highways  Committee  recommends  that 
agi-eements  be  entered  into  with  the  Metropolitan  Electric 
Tramways,  Ltd.  [a)  with  regard  to  the  Harrow  Road  tram- 
w-ay,  and  [b]  to  provide  through  services  between  AJdgatc 
and  Euston,  Aldgate  and  Wood  Green,  and  between  such 
other  points  as  may  be  agreed  upon  by  the  managers  of  the 
two  undertakings. 

Richmond  Tube  Scheme  Postponed. — The  proposed  exten- 
sion of  the  Central  London  Railway  from  Shepherds' 
Bush  to  Richmond  has  been  postponed  in  view  of 
the  fact  that  the  i^iccadilly  tube  is  to  be  exteude<l 
to  Turnham  Green  from  Hammersmith,  and  will  servo 
part  of  the  same  di.strict.  It  is  thought  advisable.' 
to  see  what  effect  the  Piccadilly  line  extension  has 
upon  the  tratlic  before  proceeding  with  the  extension  of  the 
Central  London  Railway. 

L.  &  N.W.  Railway.— Elrctrikication.— A  conference  of 
representatives  of  Oldham  and  Rochdale  Town  Councils  and 
six  urban  district  councils  in  the  area  was  held  at  Oldham  on 
December  14th.  when  a  resolution  was  pas.'wd  urging  the 
li.  &  N.W.  Railway  Co.  to  press  on  with  the  electrification 
of  the  railway  between  Manchester.  (.)klham,  and  Rochdale. 
This,  it  was  contended,  would  enable  better  services  to  Iv 
run,  whilst  the  scheme  would  provide  work  for  the  unem- 
ployed. 

Mexico.— Railway  Electrification.— The  directors  of  the 
Mexican  Railway  have  decided  to  adopt  electrical  working 
on  part  of  the  main  line.  For  the  present  the  work  will  be 
confined  to  the  mountain  section,  where  the  line  rises  over 
4.(X10  ft.  in  a  distance  of  some  29  miles.  The  total  cost  of 
the  equipment  and  track  work  is  estimated  at  about  ±o(X).000. 
and  a  contract  has  been  ent<'red  into  for  a  supply  of  electric 
locomotives  under  which  the  terms  of  payment  are  spread 
over  a  period,— r/i«  Timci. 
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Preston.— Year's  Working— The  report  i)f  the  engineer  and 
nianaper  of  the  Corporation  Tramway  undertaking  (Mr.  J.  F 
Simpson)  for  the  year  ended  March  31st  last,  records  a  total 
income  of  £99,318,  comparin-  with  f 96,163  in  192(V21  \\  ork- 
ing  expenditure  amounted  to  i'To.aaS,  as  against  iboAob. 
leaving  a  gross  balance  of  £-2;^.465  (£U,024).  Capital  charges. 
4c..  reduced  this  to  £l.o67.  which  compared  favourably  with 
a  deficit  of  £6,806  in  the  previous  year.  The  net  profit  was 
reduced  by  a  loss  of  A'^7  on  the  motor  omnibuses.  Both  ca^- 
raileage  and  the  number  of  pas.senuers  carried  were  reduceil, 
the  former  from  1. -209,867  to  l.inO.2-30.  and  the  latter  from 
1.5.885.352  to  l:)'260.659.  The.  capital  expenditure  during  the 
year  amounted  to  £5.363  for  the  tramways,  and  £4,849  for 
the  motor  omnibuses. 

South  Africa.- Railw.\y  Ei-kitiuikation.— It  is  anticipated 
that  step.-i  will  be  taken  in  the  near  future  for  the  construc- 
tion of  an  electric  railway  to  run  between  Johannesburg  and 
Pretoria. 

M'akefield.  —  Inauour.'vtion  oi-  Omnibus  Service. —The 
Yorkshire  (West  Riding)  Electric  Tramways  Co..  on  Decem- 
ber 12th,  formally  opened  its  latest  public  utility  eervice, 
namely,  a  large  fleet  of  motor  omnibuses  operating  over  a 
wide  area.  .\  well-equipped  public  shelter  was  opened  in  the 
afternoon  in  the  centre  of  the  city  by  the  Mayor  of  Wakefield 
(Coun.  H.  H.  Holdsworth).  This  shelter  contains  a  parcels 
office,  innuiry  bureau,  and  a  street  telephone  cabinet  avail- 
able for  day  "and  night  service.  ^  i  • 
The  tramway  service  was  opened  in  .August.  1904.  and  it 
links  the  citv  bv  a  through  service  to  Leeds,  the  metropolis 
of  the  West"  Riding  of  Yorkshire,  and  there  are  also  routes 
extending  into  the  country  districts  south  and  west  of  Wake- 
field, as  well  as  a  very  popular  route  joining  up  to  Osf^tt,  and 
linking  up  Wakefield  with  the  whole  of  the  Heavy  Woollen 
area.  Tn  all  there  are  40  miles  of  sinrrle  track,  including  the 
lines  at  Xormanton,  Castleford.  and  Pontefract,  which  were 
laid  some  vears  after  the  Wakefield  service  was  com- 
menced. There  are  75  cars  in  use  on  the  tramway  service, 
running  1.7.30.0OO  miles  per  annum  and  carrying  15.000.000 
passencers.  The  companv  has  rvower  stations  at  Belle  Isle 
(Wakefield)  Generating  4.000.000  kWh  per  year,  and  there  are 
car  depots  at  Wakefield.  Os.sett.  Rothwell,  and  Castleford. 

X  few  months  ago  the  company  inaugurated  a  motor-'bus 
ser\-ice.  u.sing  '22  cars  of  the  "  Bristol  "  tyne.  and  operating 
over  routes  covering  116  miles.  Tlic  comnlete  tramcar  and 
'bus  service  is  now  running  in  areas  controlled  hv  54  local 
authorities,  the  districts  including  Barnsley.  Dew.sbury. 
Shellev  (near  Huddersfield),  Morley.  Nornnnton.  Pontefrpct. 
Castleford.  Hemsworth.  Knottingley  and  Ferrybridge.  The 
)X)pulation  served  by  the  tramways  is  175.701,  and  it  is  esti- 
mated that  th.-'t  number  has  been  more  than  doubled  by  the 
introduction  of  the  latest  service.  It  is  estimated  that 
201.000.000  passengers  have  been  carried  since  the  tramway 
companv's  service  was  opened. 

liie  introduction  of  the  new  'bus  servi'-e  neressitnted  exten- 
sive alterations  at  the  company's  central  denot  at  Wakefield. 
and  to  accommodate  the  cars  a  huge  steel  frame  garage  has 
been  erected.  200  ft.  fong  and  SO  ft.  wide  (in  one  spanl.)  This 
garace  was  formally  onened  bv  the  Mayor  of  Wakefield  follow- 
ing the  ceremony  at  the  public  shelter  in  the  city. 


Irish  Free  State. — Telegraphic  Communication  Inteu- 
RUPTEP. — It  was  stat<^(l  at  the  Dublin, Post  Office  on  Decera- 
l)er  ISth  that  all  telegraphic  i-omraunication  between  the  Free 
State  capital  and  the  south  of  the  island  had  been  cut  off. — 
Daily  Mail. 

The  Telephone  Service. — Foreign  Tarifks.— In  pursuance 
of  the  'Telephone  Rt'gulations,  1922,  the  Postmaster-General 
gives  notice  that  the  charges  for  telephonic  communication 
from  .lanuary  1st,  1923,  between  Great  Britain  and  Switzer- 
land have  been  fixed  as  specified  in  the  London  Gazette  of 
December  loth. 

Instalwtion  Speeu-up. — New  telephone  subscribers  in  the 
City  are  having  their  instruments  installed  with  much  less 
delay  than  there  was  a  year  ago.  Mr.  Neville  Chamberlain, 
Postmaster-General,  told  the  Daily  Express  that  in  50  per 
cent,  of  cases  sen'ice  is  now  provided  within  a  fortnight  and 
in  more  than  75  per  cent,  of  cases,  within  three  weeks.  The 
iiuml>er  of  applications  now  outstanding  does  not  exceed  t\\u 
or  three  dozen. 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  in  which  the 
"  Official  Notice  "  appeared.) 


TELEGRAPH   AND    TELEPHONE    NOTES. 

Belgium.— Automatic  Telephones.— The  first  automatic 
telephone  office  in  Belgium  has  just  been  opened  at  Uccle, 
Brussels. 

Denmark.— Radio-Telephonv.— Interest  in  radio-telegraphy 
and  telephony  in  Denmark  is  enonnous,  and  it  may  almost  be 
said  to  be  an  epidemic.  Wireless  clubs  have  been  formed 
all  over  the  land.  The  law  has,  however,  stepped  in  and 
placed  a  ban  on  the  amateur  telegraphist,  and  it  has  been 
made  punishable  to  transmit  signals.  Those  found  guilty  are 
punished  by  the  confi.scation  of  their  apparatus  and  fines 
up  to  400  kroner.  The  public  opinion  is,  however,  that  the 
State  ha»  blundered,  and,  notwithstanding  the  law,  many 
.-ruall  Btations  are  in  operation  surreptitiously  all  over  the 
country. — Svensk   Trafiklidning. 

France.— Telegraph  Tolls.— The  charges  for  telegrams  to 
foreign  countriiai,  with  the  exception  of  French  colonies  and 
protectorates,  have  again  been  raised  in  accordance  with  the 
re;idju.«ted  value  of  the  gold  franc.  The  rates  for  messages 
n.-nl  by  wire  and  lor  those  sent  by  wireless  are  identical.— 
Unutcr. 

Holland.— New  Radio  Station.— The  Dutch  Government  is 
I'stabiisbing  a  powerful  radio  station  ut  Kootwyk,  in  the  pro- 
vince of  Gelderland,  covering  an  area  of  750  acres.  Another 
station  for  receiving  will  be  e.stablished  .30  miles  southward. 
Five  masts,  7iO  ft.  high,  have  been  erected  at  Kootwyk,  weigh- 
ing 10(t  tons  each.  The  work  i-  being  directed  and  the 
materials  supplied  by  the  German  'lelefuiiken  Co.  The  station 
is  expected  to  lie  ready  for  service  at  the  end  of  the  year, 
and  will  be  equipped  with  a  special  duplex  system  to  receive 
aod  send  Biuiultaneoosly  to  and  from  .Java,  7.500  miles  distant. 
— thctrical  A'cug. 


OPEN. 

Australia. — Melbourne. — January  24th.  Tramways  Board. 
1,650  steel  poles,  either  solid  or  in  three  sections. 

March  7th.  Electricity  Commissioners.  Ash  and  dust  ex- 
traction plant.     (December  15th.) 

January  24th.  Victorian  Railway  Department.  Insulated 
copper  wire.* 

January  31st.  Three-phase  a.c.  motors,  starting  apparatus, 
and  accessories  for  the*  Newport  workshops  (17  enclosed 
squuTel-cage  motor  sets,  2  h.p.  to  20  h.p.,  two  enclosed  slip- 
ring  motor  sets,  25  h.p.  to  30  h.p.).* 

Januaiy  31st.  Impendance  bonds  for  power  signalling ;  HK.I 
three-position  line  relays;    accumulators  and  accessories.* 

Postmaster-General's  Department.  January  8th.  Operators' 
calling  devices.  January  11th.  Switchboard  cable.  January 
17th.  Telephone  and  telegraph  apparatus.  January  24th. 
Testing  and  telegraph  instruments.  February  '22nd.  Switch- 
beard  parts.  March  1st.  Telephone  and  telegraph  parts.  (Sec 
this  issue.) 

Sydney. — January  3lst.  New  South  Wales  Railways  De- 
partment.   Four  1,000-kW  rotary  converter  sets. 

January  .29th.  Municipal  Council.  Feeder  protective 
apparatus  for  sub-stations.* 

Newcastle  (N.S.W.).— January  Uth.  Town  (Council.  750- 
kV.\  or,  alternatively,  one  l,(X)0-kV.\  transformer  voltage 
regulator. 

Basford  (Nottingham). — January  1st.  Board  of  Guar- 
dians.    Econumiser.     (December  15th.) 

Birmingham January  27th.  Salvage  and  Stables  Com- 
mittee. Plant  for  the  refuse  destructor  and  salvage  works  ;  — 
One  3-wirc  balancer  set  and  switchgear  for  lighting  purposes; 
two  110-kW  steam-driven  generator  sets,  with  switchgear  and 
condenser;  one  5-wire  balancer  set,  with  switchgear  and 
charging  panels,  for  electric  vehicle  charging;  paper  press; 
scrap-iron  press-  hvdraulic  accumulator  and  pumps.  (Decem- 
ber loth.) 

Cheadle  and  Gatley. — January  1st.  Urban  District  Coun- 
cil. Sub-station  switchgear  and  static  transformer.  (Decem- 
ber 15th.) 

Chile. — January  13th.  State  Railways.  Covered  copper 
wire,  g.i.  wire,  g.'i.  cable,  porcelain  insulators,  insulator  pins, 
telegraph  cords,  &c.* 

Dundee. — Corporation.  Electric  lighting  installation  at 
the  public  market.    Particulars  from  City  Architect. 

Egypt.— .\lb.\andria.— January  17th.  Ports  and  Light- 
houses Administration.  Stores,  including  electrical  goods,  foj- 
12  months.* 

France. — Calais.— Tenders  will  be  invited  shortly  in  connec- 
tion with  electric  lighting  and  power  installations  at  Calais. 
Particulars  from  the  Mairie,  Service  des  Travaux,  Calais.— 
Eexiter's  Trade  Service  (Paris). 

Hunslet. — December  30th.  Board  of  Guardians.  Elec- 
tric wiring  of  houses  at  Halton,  near  Leeds.  Mr.  W.  P.  Pindar, 
clerk  to  the  Guardians,  Leek  Street,  Hunslet,  Leeds. 

Huntingdon.— January  3rd.  Huntingdonshire  County 
Council.  New-  heavy-plate  type  battery.  400-420  amp.  hours. 
(See  this  issue.) 

India.— Madras.— January  18th.  Corpbra'ron  Eight  30- 
kVA,  y-phase  transformers;  h.p.  switchgear;  15,0U0-V  test-, 
ing  set;  700  30-ft.  steel  tubular  poles;  10  tons  h.d.  copper 
wire,  Nu.  8  gauge;  G  tons  g.i.  wire.  No.  8  gauge;  switchboard 
•nstruiuents.  Specifications,  etc..  Revenue  Officer,  Corporation 
of  Madras  (Rf.l  per  set.) 
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Manchester. — January  1st,  1923.  Rivers  Committee. 
Conversion  of  Davyhulme  sewaj^e  works,  Urmston,  from  st«am 
U>  electric  drive.  Secretary,  Kivers  Department,  Town  llall, 
Manchester. 

South  Africa.— Brandfobt,  O.F.S.— January  30th.  Muni- 
cipal Council.  Water-tube  steam  boilers,  steam  engines  and 
alternators,  switchboard,  boiler  and  engine-house  auxiliaries, 
steel  poles  and  overhead  conductors  (erected),  transformers, 
house  services  and  meters.  I'rof.  \V.  Buchanan,  75,  I.ouis 
Botha  -Avenue,  Johannesburg. 

Cape  Town.— January  12th.  City  Council.  lO.StXJ  yd.  h.p. 
and  l.p.  cable;  three  150-kVi\.  single-phase  transformers;  four 
lIlO-kV.A.  ditto;    three  40-kVA  ditto.* 

Stoke-on=Trent. — January   10th.      Electricity  Department. 

Neutral  earthing  resistance.    Twelve  months'  supply  of  static 
transformers,  sub-station  switchgear.     (See  this  issue.) 

Uruguay.— Montevideo.— January  16th.  State  Electricity 
Works.    45,000  metres  v.i.r.  cable.* 

December  iOth.  L.p.  armoured  cable,  telephone  cable  and 
accessories.* 

Wolverbamptoa. — January  17th.  Electrical  Engineer's 
Department.  One  5,000-kW  turbo-alternator,  condenser  and 
auxiharies.     (December  15th.) 


PORTHCOMINQ     EVENTS. 


*A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
&c.,  can  be  inspected  at  the  Department  of  Overseas  Trade 
(floom84),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Barnes. — Urban  District  Council.     Accepted: — 

1  urbo-allernalor,  condenser,   and    switchgear.— Englisli   Eleclric   Co.,    Ltd. 
Rotary  converter.— Mather  &  Piatt. 

Dublin. — Streets  Committee.     Recommended: — 

Two    elcccrkally-driven    centrifugal    pumps.— J.    Cochrane    S:    Co. 

;rij/i    Builder    and    Eiigiueer. 

East  Grinstead. — Urban  Council.     Accepted: — 

Overhead   crane  (£115).— Holt   &  Willetts. 

Main   switchboard    (£7(i2). — Park  Royal   Engineering  Co. 

Mains  l£i,4.;i).— G.  E.  Taylor  &  Co. 

Storage  b.itteries  (£1,789). — Cromplon   &  Co. 

Engines  and  dynamos   (£1,196).- Vickers.    Peltcrs,    Ltd. 

Falkirk. 

lileclrical     work    lor    the    e.\tension4    at    the    work^    of    F.    Johnston    &    Co., 
lle„M  <.ffice.-T.    Laurie  &  Co. 

Glasgow. — Tramways  Committee.     Recommended: — 

T'vvo  rotaries  and  switchgear  for  Bearsdcn  sub-station. — Metropolitan-\"ickers 

Electrical    Co.,    Ltd. 
Rubber   and   I'sbestos  goods.— N.B.    Rubber  Co.,  Ltd.,  and  Rubber  Co.  ol 

Scotland,  Ltd. 

Corporation.     Committee  on  Libraries.     Recommended: — 

I'oiiable  electric  vacuum  cleaning  machine   (£IK)).— Frame  il:   Barr. 

India. — Calclttta.— Corporation.  Pumping  installations  at 
the  Pulta  and  Tallab  pumping  stations.  Three  steam-driven 
pumping  engines,  boilers,  stokers,  coal-handling  plant,  and 
elcctrically-di-iven  au.\iliaries.  According  to  the  Times  Trade 
iiupplemciit,  tenders  were  received  from  Fraser  &  Chalmers. 
(i;i42,376)  and  C.  A.  Parsons  &  Co.  (i:i50,978).  The  engmecr- 
in-charge  of  tiie  waterworks,  Mr.  Coats,  recommended  the 
accepta.nce  of  Messrs.  Fraser  &  Chalmers'  tender  solely  on 
the  ground  of  its  being  substantially  cheaper.  On  the  other 
hand,  Messrs.  Moore  &  Bateman,  consulting  engineers  to  the 
Corporation,  advised  the  acceptance  of  Messrs.  C.  A.  Parsons 
and  Co.'s  tender.  The  difference  between  the  two  estimates 
was  about  Rs.'2  lakhs.  It  was  decided  that  a  further  reference 
should  be  made  by  cable  to  Messrs.  Moore  &  Bateman  for  their 
opinion. 

London. — St.  Pancras. — Electricity  and  Public  Lighting 
Coimiiittee.  The  Committee  recommends  that  the  contract 
witli  Bruce  Peebles  &  Co.,  Ltd.,  for  the  supply  of  two  motor 
converters  for  the  Tavistock  Street  sub-station  be  ent<n'oii 
into  forthwith  at  the  revised  price  of  £5,100  per  set ;  ami 
that  sanction  be  given  to  the  purchase  of  an  additional  motor 
converter  set  from  Messrs.  Bruce  Peebles  &  Co.,  Ltd.,  at 
i.'5, 100. 

L.C.C.  Highways  Committee.  Reinforced  concrete  to  cover 
ihe  inner  surface  of  ^.oal  bunkers  at  Greenwich  power  sta- 
tion :-  - 

O.    G.   Somerville   &    Co.,   Ltd.    (iccrpiedl        £1,893 

I..    11.   ,\-    R.    Roberts        1,98:1 

P.   Linil  .S.  Co 2.320 

Portsmouth. — Town  Council,     .\cceptcd: — 

Uuiler   and   bunker    (£8,235).— Babcock  &    Wilcox,   Ltd. 
Turbine.      alternator,      and      condensing      plant      (£14.933).— Fraser      and 
Chalmers,   Ltd. 

Sunderland. — Town  Council,     .-\ccepted: — 

I'able.-lhitish     Insulateil     &     Helsby    Cables,      Ltd. 
A.c.   meters.— Metropohiun-Vickcrs   Electrical  Co.,  Ltd. 

Torquay. — Town  Council.     Accepted: — 

Switchgear  for  Newton  .\bbot  power  station  and  main  >ub.slntion  M  Tor- 
quay i£G,'120);  special  system  of  feeder  protection  (£135);  neutral 
ejirtiiing  gear  and  resist.tnce  (or  main  power  station  (£258).— l!riti.<h 
Tbomt-oniHousto  1    Co..   Ltd 

Turbine  rot.iry  pump  (£305)   «nd  «tr«j   («72).-J.   &   G.   Weir,  Lid. 


Sallord  Technical  and  Engineering  Association.  Tuesday,  DecemiMr  2(ith. 
.\t   the   Roy.,1  1  echnical  Coll.-ge.     li.la  p.m.   to  1  a.m.     Annual  social. 

Royal  Institution  ol  Great  Britain.— J uvehiue  Chbisthas  Li^^lrcs.— "  Sis 
St.ps  up  the  Ladder  to  the  Stars."  by  Prof.  H.  H.  Turner.  F.R.S.  Al  -i 
p.m.,  Thursday,  Decemb':r  2Sth.  The  Distance  of  the  Stars  (Ij.  Saturday, 
December  30th.     The    Discovery   of  the   Plane!  Neptune  (II). 

Junior  institution  of  Engineers.- Friday,  December  29ih.  At  :<9.  Victoria 
•Street,  S.W.  At  7.30  p.m.  Leclureite,  "  Brewery  Engineering."  by  Mr. 
C.    F.    Morgan. 


NOTES. 

Diesel  Engine  Pyrometers. — In  the  course  of  a  paper  on 
the  running  conditions  and  operating  symptoms  of  marine 
Diesel  engines,  which  Mr.  .\.  J.  Brown  read  before  members 
of  the  Institute  of  Marine  Engineers  (Inc.)  on  December  oth, 
it  was  pointed  out  that  pyrometers  are  invaluable  for  denoting 
the  condition  of  the  exhaust  valves,  if  used  in  conjunction 
with  indicator  cards,  while  the  balance  of  the  engine  can  be 
approximated  also  by  their  use,  provided  the  condition  of  the 
valves  is  known.  They  consist  of  thermo-coiiples  placed  as 
•  close  as  pos^iidc  to  the  exhaust  valves  in  each  cylinder,  while 
the  wires  are  led  into  a  switch  and  the  readings  are 
taken  from  a  coumion  dial.  If  the  exhaust  temperature  of 
any  one  cylinder  was  observed  to  be  lower  th^n  normal,  it 
would  probably  be  found  that  tiie  cyhnder  was  low  in  output 
due  to  fuel  admission,  or  lost;  uf  compression  due  to  piston  rings, 
or  sources  other  than  the  exhaust  valve.  If  the  temperature 
were  above  normal,  then  the  cylinder  would  be  overloaded,  or 
fuel  injection  be  late,  or  else  the  exhaust  valve  would  be  leak- 
ing. With  a  leaking  exhaust  valve  a  higher  pyrometer  tem- 
perature would  be  recorded,  even  though  the  fuel  distribution 
to  that  cylinder  was  less  than  its  neighbours,  due  to  the  escape 
of  gases  right  through  the  firing  stroke.  Therefore,  if  all 
valves,  piston  rings,  and  cylinder  joints  were  known  to  be 
tight,  uneven  pjrometer  readings  would  draw  attention  to  fuel 
injection  and  load  balancing  conditions. 

Welfare  Work  at  Ferranti's. — Messrs.  Ferranti,  Ltd., 
HoUinwood,  have  just  completed  a  recent  improvement  in 
their  Women's  Dining  Room,  where  a  new  maple  floor  has 
been  laid.  This  now  makes  it  possible  to  utili.se  the  room  for 
social  functions.  The  first  such  event  took  place  on  Tuesday 
evenmg  last  week,  when  a  successful  dance  was  held  for  em- 
ployes and  their  friends.  A  representative  gathering  from  all 
departments  attended. ,  The  room  was  artistically  decorated  by 
Mr.  H.  Sampson  and  Kis  staff  of  the  building  department,  anil 
the  lighting  effects  were  arranged  by  Mr.  E.  Morris  of  the 
plant  department.  This  work  was  almost  entirely  carried  out 
by  voluntary  effort.  Mr.  H.  Sampson  and  Mr.  Hilton  Taylor 
proved  themselves  efficient  M.C.'s,  and  the  Lisle  Jazz  Band 
rendered  lively  and  inspiring  music.  The  following  evening 
an  exhibition  of  handicraft  w-as  held  in  the  same  room,  when 
work  of  all  descriptions  done  by  the  employes  was  exhibited. 
Prizes  were  awarded  for  the  best  work  done  in  each  grade. 
Other  attraction.s  included  a  Japanese  t^ea  garden,  and  various 
amusing  competitions.  In  this  same  room  a  stage  has  been 
fitted  up  out  of  the  proceeds  of  dinner-time  concerts,  and 
operatic  and  dramatic  events  have  already  taken  place.  On 
January  10th,  20lh,  '3'2nd.  and  23rd.  the  Ferranti  Operatic 
Society  is  giving  performances  of  the  "  Pirates  of  Penzance," 
when  .successful  evenings  are  anticipated. 

X=Ray  Martyrs. — -The  Carnegie  Foundation  has  presented 
gold  medals  to  M.  Bergonie.  of  Bordeaux,  and  Dr.  Vaillant, 
research  workers,  for  their  devotion  to  their  labours.  M. 
Vaillant  has  been  given  a  further  grant  of  50,000  francs.  Dr. 
Vaillant.  of  the  Lariboisiere  Hospital.  Paris,  is  one  of  the  best- 
known  of  French  radiologists.  Owing  to  the  harmful  effects 
of  X-rays,  he  had  to  have  his  left  arm  amputated  in  Sep- 
tember, 1917,  and  since  then  he  has  undergone  no  fewer  than 
1'2  operations,  the  last  early  this  month,  when  his  right  hand 
was  amputated. — Daily  News. 

A  movt^ment  is  on  foot  to  bestow  a  pension  on  Dr.  Vaillant 
by  the  Municipal  Council  that  will  enable  him  to  spend  the 
ri\st  of  his  days  at  least  in  freedom  from  material  want.  Dr. 
Vaillant  is  shortly  to  receive  a  gold  medal  from  the  Frencli 
Poor  Law  Department. —.A/orn/iij)  Post. 

Relief  of  Russian   Engineers. — We  have  received  a  copy 

of  an  appeal  w-hich  is  being  circulated  by  the  Engineers'  Sec- 
tion Sub-Committee  of  the  Committee  for  the  Relief  of 
Russian  Intellectuals,  of  which  section  Sir  Robert  Hadfield. 
Bart:,  is  lion,  president.  The  appeal  reveals  the  n'dut-ed 
stat^  to  which  Rus.sian  engineers  have  been  brought  by  the 
famine  and  stagnation  of  industry.  Donations  should  be 
madi^  payable  and  sent  direct  to  the  hon.  treasurer,  Mr.  R.  C. 
driflith.  8,  Victoria  .Vvenue,  Bishop.sgate.  E.C."2. 

Ontario  Peat  Deposits.— The  Ontario  .nnd  Doininion 
I  iovemments'  Committee  of  Experts.  re(x>rting.  after  an 
investigation  lasting  seven  years,  that  Ontario  peat  can  be 
miuiufa^tiired  in  commereial  quantities  in  comivtitutn  with 
anthracite,  recommends  the  GoveiTinients  to  undertake  the 
eonstrtiction  and  operation  of  n  peat-iM-od\u-ing  plant  near 
.Alfred,  Ontario.  .\  good  market  has  already  developed  for 
the  product,  which  th««  Committee  think?  should  retail  large 
quanhties  at  $10  {£-2)  a  ton.— The  rimc.<. 
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The  Electric  Vehicle  Committee. — The  Electric  Vehicle 
Committee  of  Great  Britain  held  a  meeting  at  the  Institution 
of  Electrical  Engineers  en  November  ICJth.  Mr.  J.  .\.  Priestley 
(Cleansing  Superintend.!:.:  to  the  Shetfield  Corporation)  pre- 
sided, and  a  discu&sici:  !^^Jk  place  on  the  position  of  the 
electrically-propelled  vcl-.iolo  in  relation  to  the  proposed  changes 
in  motor  taxation.  .-V  Sub-Committee  of  the  Electric  Vehicle 
Committee  was  appointed  to  deal  with  this  iraport^int  matter, 
in  close  association  with  the  Electric  Vehicle  Section  of  the 
Society  of  Motor  Manufacturers  and  Traders,  and  will  con- 
sider botii  the  interpretation  of  the  present  Act  and  the 
future  policy  v.  iiich  should  be  adopted. 

The  hon.  secretary  reported  that  a  satisfactory  response 
had  been  received  to  the  advertisements  announcing  a  poster 
competition  in  connection  with  tkctric  vehicles.  The  Incor- 
porated Municipal  Electrical  .\sso(.iation  is  to  be  asked  to 
publish,  through  its  medium  of  communication  with  members, 
an  appeal  to  all  municipal  electrical  engineers  and  members 
of  electricity  committees  to  assist  the  propaganda  work  of 
the  Electric  Veliide  Committee  and  to  take  steps  to  secure 
all  the  benefits  of  the  electric  vehicle  load. — Electric  )'ehicle. 

London  Transport  Orj?.anisation. — Sir  Henry  Maybury, 
Director-General  of  Roai^.s.  .Ministry  of  Transport,  giving 
evidence  recently  before  the  Royal  Commission  on  London 
Government,  said  that  during  the  last  two  years  the  traffic " 
situation  of  Ix.)ndon  had  very  much  improved.  More  omni- 
buses, additional  trains  and  tramcars  had  greatly  relieved  the 
congestion  existing  just  after  the  .\rmistice.  The  improvement 
had  cau.scd  him  to  modify  his  view  of  the  recommendations  of 
the  Kennedy  .Tones  .Advisory  Committee  on  Ixindon  Traffic, 
whose  report  he  had  signed.  He  saw  difficulty  in  financing 
such  a  Board  as  was  contemplated  by  that  Committee.  He 
recommended  the  apix)intment  of  a  London  Ti-affic  Committee 
of  not  more  than  fifteen  meml>ers.  to  advi.se  and  assist  the 
Ministry  of  Transport  or  any  Department  ^Ahich  took  over  its 
duties.  Tlie  traffic  area  dealt  with  should  be  that  within  a 
radius  of  twenty-five  miles  from  Charing  Cross.  He  recog- 
nised that  if  some  comprehensive  authority  were  in  future  set 
up  for  Greater  London  the  powei-s  of  the  suggested  Committee 
might  have  to  be  merged  in  the  general  powers  of  the  greater 
authority. — The  Times. 

Longer  Tube  Trains. — Seven-car  trains  are  now  running 
on  the  Central  London  Railwa.;-  between  Ealing  Broadway 
and  Liverix>ol  Street  during  the  rush  hours.  The  record 
number  on  the  tubes  has  been  six-car  trains  hitherto,  apart 
from  the  District  Railway.  Each  car  seats  48  passengers, 
and  there  is,  therefore,  total  seating  accommodation  for  336 
passengers  in  the  new  trains.  Since  the  Central  l^ondon  Rail- 
way extension  between  Wood  Lane  and  Ealing  Broadway  was 
opened  in  August,  1920,  the  traffic  from  West  London  to  the 
City  has  increased  from  month  to  month ;  the  big  London 
shopping  centres  also  being  linked  up  with  West  London,  a 
daily  shopping  traffic  has  developed,  and  thus  increased  accom- 
modation has  had  to  be  provided.  More  six-car  trains  of  the 
latest  type  were  placed  in  service  on  the  Piccadilly  line 
towards  the  end  of  November.  The  principal  feature  of  the 
new  cars  is  an  improved  arrangement  of  doors.  The  old  type 
Piccadilly  car  had  but  two  doorways,  one  at  each  end.  These 
end  doorways  are  retained  in  the  new  cars,  but  there  is  also 
a  5  ft.  6  in.  door  in  the  centre,  which  overcomes  one  great 
difficulty,  for  whereas  passengers  were  formerly  reluctant  to 
pass  down  the  car  if  they  were  only  travelling  a  short  dis- 
tance, they  do  not  mind  doing  so  in  the  new  cars,  as  there  is 
a  "  way  out  "  in  the  centre.  The  centre  doors  are  operated 
pneumatically,  and  not  until  the  last  door  is  closed  does  the 
motorman  receive  the  signal  to  start  the  train.  The  signal 
is  given  automatically  by  an  indicator  electrically  connected 
throughout  the  whole  of  the  doors  on  each  side  of  the  train. 
The  circuit  of  this  indicator  is  broken  unless  every  door  is 
closed.  Tests  have  been  taken  of  the  time  of  arrival  and  de- 
parture of  these  new  trains  at  bu.?j-  stations,  and  it  is  found 
that  the  "  stops  "  have  been  reduced  from  IVj  to  23  seconds. 
Congf.'ition  on  both  trains  and  platforms  is  thereby  consider- 
ably rfduied.  The  new  T7nderground  rolling  stock  now  being 
constructed  will  be  provided  with  the  same  sy.stem  of  door- 
ways as  that  df.scribed  above,  and  further  improvements  in  con- 
nection with  the  seating,  lighting,  and  decoration  of  the  cars 
v^ill  also  be  incorporated  with  a  view  to  making  them  as 
bright  and  comfortable  as  possible. 

The    Electrical    Engineer   and    the    Metallurgist. — .\t  the 

annual  dinner  oi  the  Birmingham  MeUillurgical  Rocietv  on 
December  9th.  .Mr  I'.  (;.  A.  II.  Lant.sberry,  replying  to  the 
toast  of  "The  Mi'tnllurgicjil  Industry."  said  that  those  who 
practised  in  the  metnllurgical  imlustry  followed  at  one  and  the 
same  time  an  art  and  a  sci(!nce.  Industry  would  have  to 
recognise  that  the  technical  man  must  take  a  more  active  part 
in  the  control  of  industry. 

Prof.  W.  Cratnp,  chairman  South  Midland  Centre.  In- 
stitution of  Electrical  Engineers,  urged  the  desirability  of 
metallurgists  getting  into  cloB<'r  touch  with  similar  technical 
associations.  There  ua»  common  trround  existing  between 
metallurgi8t<!  and  electrical  enein'cr.",  as.  for  instance,  in 
electric  furnaces  for  iron  and  ste^-1  and  the  non-ferrous  metals, 
and  co-operation  was  also  de.iirable  in  such  matters  as  magnet 
bteelB.  Neither  the  electrical  engineer  nor  the  metallurgist 
could  develop  th«  art  to  its  fullest  extent;  it  must  be  worked 
out  by  a  combination  of  the  two. 


Lectures. — On  December  7th,  Capt.  P.  P.  Eckersley  gave 
a  lecture  to  the  Chelmsford  Engineering  Society  on  "  Wire- 
less and  .Aircraft."  The  President,  Capt.  H.  Rial!  Sankey, 
C.B.,  occupied  the  chair. 

The  lecturer  started  by  emphasising  the  importance  of  com- 
munication between  aircraft  and  the  ground  and  also  between 
ilitVerent  machines.  Many  collisions  in  the  air  might  have 
been  avoided  if  pilots  had  been  able  to  communicate  with  each 
other  and  fix  their  courses  accordingly.  The  pilot  of  a  machine 
lost  in  a  fog  can  find  out  his  position  by  wireless.  It  has 
been  necessary  to  design  a  special  microphone  which  is  only 
actuated  by  a  strong  impulse.  The  noise  of  the  machine  does 
not  affect  it,  but  when  placed  close  to  the  mouth  it  works 
.successfully.  A  great  difficulty  previously  met  witii  has  now 
l>een  overcome  by  screening  the  magneto  and  sparking  plugs. 
Capt.  Eckersley  explained  clearly  the  working  of  the  ther- 
mionic valve  and  other  parts  of  the  wireless  sets  used  in  air- 
craft. 

Energy. — Old  ladv  (who  has  been  watchinj^  with  growintj 
interest  the  gesticulations  of  two  Fascist!  conversing  unre- 
.«trainedly  at  Victoria  Station)  :  "  I've  often  wondered  what 
this  conversation  of  energy  was  that  they  talk  such  a  lot  about, 
but  it's  really  quite  simple,  after  all !  " — Morning  Post. 

Electrical  Power  Engineers*  Association.— On  January  oth 
Mr.  J.  H.  Pane,  B.Sc,  will  deliver  a  iec'ture  before  the  Asso- 
ciation (at  the  Institution  of  Electrical  Engineers)  on  "  Water 
and  its  .Action  on  Steam  Boilers."  Mr.  \V.  J.  Oswald, 
A.M.I.E.E.,  will  take  the  chair  at  7  p.m. 

The  International  Conference  on  High=Pressure  TranS' 
mission. — The  report  of  the  proceedings  at  the  Conference 
which  was  held  at  Paris  in  November  last  year — a  volume 
of  l,'30O  pages,  with  350  illustrations — is  now  ready,  and  is 
being  issued  to  subscribers  by  the  Union  dee  Syndicats  de 
rElectricite.  25,  Boulevard  Malesherbes,  Paris  (price  100  fr.). 
Only  150  copies  will  be  available  alter  the  subscribers  have 
been  supplied,  and  the  work  will  not  be  reprinted;  those  who 
wish  to  have  copies  should  therefore  lose  no  time  in  sending 
their  orders  to  the  Union. 

The  work  includes  a  statement  of  the  object  of  the  Confer- 
ence, a  general  report  by  M.  Boucherot,  the  full  text  of  the 
68  reports  that  were  submitted,  and  a  verbatim  report  of  the 
discussions  (revised  by  the  speakers — this  is  the  cause  of  the 
delay  in  publication).  The  Report  thus  contains  not  only 
practical  information  regarding  all  that  has  been  done  through- 
out the  world  in  connection  with  electric  transmission  at  very 
high  pressures,  but  also  the  personal  views  of  the  most  coni- 
jxHent  engineers  on  the  systems  dealt  with,  and  should  prove 
invaluable,  to  those  engaged   in  similar  work. 

Radio  Acoustics. — The  acoustic  properties  of  radio  trans- 
mitting rooms  have  been  the  subject  of  investigation  at  the 
Birmingham  station  of  the  British  Broadcasting  Co.  It  ha.s 
been  found  e.s.«*utial  to  arrange  the  room  so  that  all  the  usual 
echo  effects  shall  be  eliminated,  for  these  are  incorporated 
and  often  magnified  in  the  transmission  of  music.  T'he  de- 
sired conditions  have  been  achieved  by  hanging  the  wills 
with  heavy  drapery,  which  has  little  or  no  rellective  eflcct 
upon  sound  waves.  The  exact  amount  of  draping  used  hid 
to  be  determined  by  experiment,  for  it  became  apparent  that 
if  too  much  were  provided  the  clarity  of  .some  kinds  of  music 
was  damped  to  quite  an  appreciable  extent — which  was,  of 
course,  noticeable  at  the  receiving  end.  The  floor  also  it  was 
found  best  to  cover  with  thick  carpet.  The  room  itself  is 
situated  in  the  quietest  part  of  the  building,  well  away  froin 
the  transmitting  plant,  so  that  parasitic  noises  are  not  intro- 
duced. Only  the  actual  rendering  of  the  programme  is  done 
in  this  room,  and  a  separate  lounge  is  provided  for  the 
artistes  who,  for  the  time  being,  are  not  engaged.  The 
operator  finds  it  a  necessary  preliminary  generally  to  in-struct 
the  artiste  on  the  correct  use  of  the  microphone.  Some 
artistes  naturally  feci  a  .strangeness  when  singing  or  speaking 
into  it,  and  their  proximity  and  the  direction  in  which  the 
voice  is  thrown  enter  largely  into  the  success  of  the  transmis- 
.«ion.  If  the  singer  is  too  near,  breathing  between  the  pauses 
is  plainly  audible  to  listeners  in.  Usually  a  distance  of 
between  two  and  three  feet  from  the  microphone  gives  best 
results  where  vocal  items  are  concerned,  but  in  instrumental 
and  orchestral  selections  the  right  proximity  is  a  much  more 
complicated  question,  and  can  only  be  determined  by  experi- 
ment. 

Electricity  in  Steelworks. — Mr.  C.  T.  S.  .Arnett  read  a 
paper  at  the  annual  meeting  of  the  Middlesbrough  and  Dis- 
trict As.sociatian  of  Foremen,  Engineers,  and  Chief  Draughts- 
men on  December  9th  on  "  Electricity  as  applied  to  steel- 
works." He  dealt  with  turbo-generators  and  boilers,  switch- 
gears,  starters,  and  regulators,  and  made  some  interesting  ob- 
servations on  crane  electrical  equipment  and  underground 
cables.  Ho  emphasised  the  need  for  electrical  equipment  ol 
the  very  best  quality  and  workraan.ship,  .since  any  defect,  how- 
ever, small,  .«non  developed  into  a  serious  breakdown.  He 
urged  m.mufacturers  and  engineers  in  charge  to  pay  more 
attention  to  details,  and  gave  an  instance  in  which  a  few* 
sliillings  expended  by  the  makers  would  have  saved  hundreds 
of  pounds.  Manufacturers  must  .study  and  send  their  designers 
to  study  the  local  conditions  and  steelworks,  and  then  they 
would  get  better  electrical  gear  and  stop  spending  money  on 
extravagantly-designed  motors. 
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The  Radio  Arc  t.  Valve. —  b'nder  the  auspices  of  the  SouUi 
African  Institute  of  Electrical  Engineera,  Mr.  C.  F.  Elwell 
(iiiauugiug  director  ol  the  Messrs.  C.  l'\  Ehvcll,  Ltd.)  delivered 
au  iuslructive  lecture  on  "  The  I'oulseo  Arc  System,  as  Ai> 
plied  to  Long-distance  Communication,"  at  Johannesburg 
1  in  July  last,  in  the  course  of  which  the  Trannactiona  of  the 

5  Institute  report  him  as  liaving  said,    inter  alia  :   It  has  been 

J  calculated  that  over  20,000  k\V  of  arc  transmitters  are  in  use 

r  to-day,  and  although  many,   with  something  else  to  sell,  pre- 

;'  diet  the  death  knell  of  the  arc,  it  is  very  probable  that  it  will 

V  be  many  years  befoi-e  the  last  arc  generator  will  have  been 

):  definitely   scrapped   in    favour   of    another   cheaper   and   less 

J.  costly  to  maintain.     It  is  the  one  good  system  which  is  not 

i  covered  by  a  mass  of  patents  which  are  employed,  as  a  rule, 

I  to  dictate  the  terms  and  conditions  under  which   it  may   be 

used.  Practically  all  other  radio  systems  capable  of  being 
employed  in  high  power  stations  are  in  th^  hands  of  the  wire- 
less combination  of  English-.'Viuerican-French  and  German 
companies.  Such  being  the  case,  even  though  something  quite 
superior  should  be  develoijed,  and  experience  has  shown  how 
long  it  can  take  for  these  developments  to  take  place,  it  is 
quite  likely  that  the  arc  generator,  which  can  accomplish  very 
useful  results,  and  be  obtained  for  a  reasonable  price,  will 
still  hold  a  large  part  of  the  field. 

In  reply  to  various  questions  put  to  bim  the  lecturer  said  : 
I  would  not  think  of  making  arcs  of  much  loss  than  5  kW. 
Up  to  10  or  20  kdowatts  the  valve  is  a  beautiful  instrument. 
The  tendency  seems  to  be  to  think  that  because  it  is  ao 
supreme  in  the  lower  end  of  tlie  field  it  will  be  also  supreme 
at  the  other  end. 

The  question  of  economics  is  simply  this  :  With  the  arc  you 
have  to  pay  for  the  power,  and  renewing  the  copi^er  tips  and 
carbons  is  a  very  small  matter.  For  even  a  large  station -like 
that  at  Rome  the  consumption  of  electrodes  would  be  easily 
covered  by  about  i'KAl  per  year.  For  generating  the  same 
amount  of  power  in  the  aerial  with  large  sihca  valves,  supposing 
we  want  to  put  100  kilowatts  in  the  aerial,  we  will  take  20  cost- 
ing ^60  apiece.  Though  we  can  take  valves  back,  put  in  a  new 
filament  and  clean  them,  it  still  costs  in  the  neighbourhood  of 
£30  apiece.  One  of  these  lasts,  if  one  likes  to  be  an  optimist, 
somewhere  round  about  a  thousand  hours.  If  a  station  were 
to  run  4,0tH}  hours  per  annum,  you  would  have  to  have  at 
least  four  renewals  and,  as  I  spoke  of  20  valves,  that  would  be 
80  renewals  at  ±'30  apiece.  So  there  is  considerable  money 
involved  in  renewals.  Another  point  is  that  if  an  arc  system 
exists  and  is  working,  a  valve  set  though  possibly  cheaper,  has 
still  got  to  prove  that  it  will  save  money.  If  it  costs  more  to 
operate,  you  will  refuse  to  have  it. 

As  a  manufacturer  of  valves,  I  cannot  see  a  tremendous 
reduction  in  the  price  of  valves  coming  just  yet. 

The  reason  why  the  Imperial  Government  adopted  arc 
stations  in  out-of-the-way  places  like  Nairobi,  Singapore,  and 
Hong-Kong  was  on  account  of  the  shipment  of  valves;  they 
are  very  fragile;  you  have  to  have  a  large  stock  of  them.  A 
valve  is  easy  to  control ;  but  there  is  no  difficulty  in  getting  an 
arc  to  work  up  to  speeds  of  from  75  to  100  words  a  minute.  The 
larger  it  is,  of  com-se,  the  .slower  it  is  to  key.  A  key  was  tested 
at  133  words  a  minute,  and  it  has  been  used  at  60  or  70  words 
a  minute  at  Leafield.  There  is  not  yet  traffic  enough  to 
warrant  the  use  of  that  high  speed. 

With  valves  which  last  5,000  hours  I  am  quite  familiar  for 
reception  work,  and  it  is  quite  possible  that  valves  with  a 
5,()00-hour  life  will  come  along  soon  for  transmission.  The 
efficiency  of  the  arc  is  about  50  per  cent.  One  type  of  valve 
has  an  efficiency  of  66  per  cent. ;  another  80  per  cent.  The 
question  i.s  :  shall  we  get  such  efficiencies  when  we  hnk  up 
large  numbers  of  valves  as  it  is  proposed  to  do? 

The  most  valuable  thing  in  connection  with  the  Alexander- 
son  system  is  not  the  alternator,  but  the  Alexanderson  multiple 
aerial.  The  day  will  come  when  the  last  word  will  'be  a 
rotary  machine  in  a  power  house.  I  have  seen  recently, 
alternators  of  quite  modern  frequency,  not  "  doublers  or 
triplers,"  but  multipliers  of  13,  15  and  17.  This  system  is 
thought  a  lot  of  by  its  originators.  They  have  already  built 
a  500-kilowatt  machine  and  it  .stands  a  better  chance  than  the 
arc  or  the  valve,  if  it  can  be  built  cheaply  enough ;  the  Alex- 
anderson adtemator  is  expensive  and  not  as  simple  as  it  looks. 

Exide  Battery  Service. — We  understand  that  a  Buick 
motor-oar  is  being  used  for  a  honeymoon  tour  rounid  the 
world  by  Mr.  and  Mrs.  R.  J.  Jotferies.  The  t'lur  commenced 
,Tune  10th  la.st  and  travelling  from  Ohio  to  New  York,  the 
couple  sailed  for  London ;  crossing  to  the  Continent,  they 
motored  through  Belgium,  Gei-many,  Austria,  Bavaria,  Switzer- 
land, and  France,  returning  from  there  to  London.  Tliey  have 
since  carried  out  a  circular  tour  of  Great  Britain.  travelUng  by 
the  East  Coast  to  John  o'  (Jroats  and  down  the  West  Coast 
to  Tjand's  End.  They  have  now  returned  to  I^ondon,  having 
:,o  far  been  in  nine  countries  and  covered  over  11,000  miles. 

Leaving  Tjondon  early  in  the  New  Year,  they  will  travel 
through  Fi-ance,  Italy,  and  Northern  .Africa  to  Palestine, 
thence  proceeding  to  the  Par  East  and  via.  Australia  back  to 
the  States. 

The  particular  interest  of  thi.s  tour  lies  in  the  fact  that  such 
an  undertaking  dcmoniitrates  the  thorough  reliability  of  the 
modern  ear  for  such  strenuous  service  and  that  an  Exide 
liatte.ry  is  carried  on  the  car  for  starting,  lighting,  and  igni- 
tion, and  whatever  country  the  car  can  penetratp,  there  is 
an  Elide  battery  lervice  depftt  to  look  after  the  battery. 


Fans  in  Winter. — .V  correspondent  of  the  Electrical  Seus 
(Toronto)  points  out  that  the  use  of  electric  fans  need  not  be 
confined  to  hot  weather.  The  temperature  of  an  artificially- 
heated  room  varies  considerably  at  different  levels,  ranging 
under  ordinary  conditions  from  58  deg.  F.  at  floor  level  to 
80  deg.  at  the  ceiling.  Actual  trials  made  by  the  writer  have 
shown  that  a  9-in  electric  fan  (pointed  at  an  angle  towards 
the  ceiling,  so  that  no  draught  will  be  felt)  will  so  circulate 
the  air  that  the  temperature  of  all  parts  of  the  room  will  bo 
more  or  less  equalised,  giving  a  much  more  comfortable  atmos- 
phere. It  is  considered  that  a  saving  might  be  effected  in  the 
heating  arrangements,  which  would  compensate  for  the  cost 
of  the  fan. 

The  Sperry  Gyro  Compass. — A  paper  on  this  subject  was 
read  by  Mr.  H.  M'Coinb  before  the  Greenock  Association  of 
Electrical  Engineers  on  November  29th.  The  lecturer  clearly 
expounded  the  theory,  and  descrilied  the  components  of  this 
type  of  compass.  Processional  effects  were  demonstrated  by 
spinning  tops  and  gyroscojxis. 

Tlie     Electrical    Trades      Benevolent    Institution. — N.E. 

Coast  Sfxtion.— On  Friday  last  a  ball,  organi.sed  by  the  New- 
castle and  District  Advisory  Committee  of  the  E.'i'.B.I.,  wa^ 
held  at  the  Heaton  .\ssembly  Rooms,  Newcastle-on-Tyne.  The 
guests  were  received  by  Mr.  H.  W.  Clothier,  chairman,  and 
Mrs.  Clothier,  and  numbered  250.  The  committee  in  charge 
of  the  arrangements  comprised,  in  addition  to  Mr.  Clothier, 
Messrs.  J.  Gledson  (treasurer),  Anns,  Wardroper,  Spence, 
Robson,  and  Fletcher. 

."Vs  in  previous  years,  speciil  attention  was  paid  to  the 
producing  of  remarkable  Hghting  effects.  On  this  occasion 
the  decorations  w-ere  exceedingly  good,  having  been  carried 
out  by  Mr.  W.  Fletcher,  of  Messrs.  Fletcher  Bros.,  and  Mr. 
A.  S.  Lowrey,  of  Messrs.  Robson  and  Coleman.  Various  fittns 
lent  the  necessary  lamps,  &c.  A  Christmas  tree,  brilliantly 
lighted,  was  presented  by  Mr.  Beck,  of  the  British  Thomson- 
Houston  Co.,  and  the  presents  on  the  tree,  which  were  given 
by  lady  supporters  of  the  Institution,  were  sold  by  auction 
in  the  course  of  the  evening.  The  proceeds  of  the  sale 
amounted  to  about  £40. 

It  is  anticipated  that  the  Institution  will  benefit  very 
materially,  as  the  result  of  efforts  of  the  energetic  committee; 
Mr.  Fletcher  acted  as  dance  secretary,  and  was  untiring  in  his 
efforts  to  ensure  the  success  of  the  ball,  the  fourth  which  has 
been  held. 

The  General  Electric  Co..  Ltd.,  and  the  British  Thomson- 
Houston  Co.,  Ltd.,  lent  a  large  number  of  shades,  lamps  and 
projectors;  and  Messi's.  Fletcher  Bros..  Robson  &  Coleman. 
Falconar  Cross  &  Co.,  R.  W.  Cairns,  and  T.  G.  Usher  &  Co. 
gave  the  services  of  their  workmen  to  carry  out  the  work.  Mr. 
W.  Anns  presented  an  electric  kettle  and  a  quantitv  of  golf 
balls. 

It  is  obvious  that  similar  functions  could  be  organised  else- 
where, and  we  hope  that  the  excellent  example  given  by 
Newcastle  (and  Cardiff  and  Manchester,  which  are  also  active 
supporters  of  benevolence)  will  be  followed  in  many  other 
industrial  centres. 

Appointment  Vacant. — Engineer  (design)  (jE300-t-)  for 
the  .Admiralty  Mining  Department,  Portsmouth.  (Se« 
"Official  Notices  "  to-day.) 


INSTITUTION     NOTES. 


Institution  of  Electrical  Engineers.  —  Liverpool  Sub- 
Centre. — Mr.  W.  A.  Gillott  read  his  paper  on  "  Domestic 
Load  Building  "  before  the  Sub-Centre  on  December  11th.  The 
discussion  which  followed  was  interesting  and  lengthy,  the 
following  taking  part :  —Messrs.  Dickinson,  Nelson,  Britton, 
Waygood,  Moxon,  Wilson,  Watson,  Tavernor,  and  Ijinp.  Be- 
fore the  reading  of  the  paper,  the  president,  Mr.  F.  Gill,  ad- 
dressed the  meeting  on  Institution  matters.  Mr.  Welboum 
reminded  the  meeting  that  it  was  not  generally  known  that 
Mr.  Gill's  colleague.  Dr.  Jewett.  was  the  president  for  this 
year  of  the  .\merioan  Institution,  which  Mr.  Welboum  thought 
was  a  rather  remarkable  coincidence. 

N0RTH-E.4STERN  Territorhl  Cfntrf.. — Students'  Section. — 
At  a  meeting  of  the  Section,  held  on  December  15th,  Mr.  J. 
Piquet  (student)  read  a  paper  («i  "  .Automatic  Control  Equip- 
ment used  in  D.O.  Traction."  Mr.  W.  N.  Kilner  was  in  the 
chair,  and  six  members  took  part  in  the  discussion  whicJi 
followed.  The  next  meeting  will  be  held  on  January  12th. 
w-hen  Mr.  J.  Bell  (.student)  will  give  his  paper  on  "  The  Effect 
of  Reactance  on  the  Design  and  Performance  of  Electrical 
Machines." 

Junior  Institution  ol  Engineers. — In  his  presidential  ad- 
dress, on  Ptvember  12th,  Capt.  H.  Riall  Sankoy  spoke  upon 
the  utility  of  theory  to  th©  practical  man.  illustrating  his 
statements  w  ith  concrete  examples  of  the  application  of  • 
foriiiulie  and  finst  principles  to  engineering  undertakings  of 
many  kinds.  When  theory  and  practice  did  not  agree  it  was 
only  because  either  sound  theory  was  misapplied,  or  the 
Iheorv  was  insufficient  or  visionary. 
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OUR     PERSONAL     COLUMN. 

Ths  Editor)  invite  electrical  engineers,,  whether  connected 
with  the  technical  or  the  commerciai  side  of  the  profession 
and  industry,  also  electnc  tramway  and  railway  officials,  to 
keep  readers  of  the  Elbctbical  Review  posted  as  to  their 
movements. 

Mr  F.  T.  HoMAN,  A.M.I.E.E.,  chief  assistant  at  the  North- 
ampton Electric  Light  and  Power  Co.,  Ltd.,  has  received 
several  handsome  presents  upon  his  leaving  the  com- 
pany after  17  years'  service  to  take  up  an  appointment  in 
Calcutta.  The  presents  included  a  clock  and  a  cheque  from 
the  directors,  a  silver  entree  dish  from  the  general  manager 
(Mr.  G.  H.  Jackson),  and  a  fitted  dressing  case,  together  with 
a  gold  wristlet  watch  for  Mrs.  Homan,  from  the  staff  and 
employes. 

Mr.  .-Mderman  H.  Brown,  vice-chairman  of  the  Leeds  Tram- 
ways Committee,  has  been  appointed  chairman  of  the  Na- 
tional Joint  Industrial  Council  lor  the  Tramway  Industry  for 
the  ensuing  year. 

Owing  to  his  Parhamentary  duties,  Coun.  R.  J.  Wilson,  the 
new  Labour  M.P.  for  Jarrow,  has  resigned  his  position  as 
chairman  of  Sunderland  Corporation  Electricity  Committee. 
The  vice-chairman,  Coun.  T.  Speeding,  has  been  elected  chair- 
man, and  Aid.   T.    HaiTison   vice-chairman. 

The  Nobel  Prizes  were  handed  to  some  of  the  winners  by 
the  King  of  Sweden  at  Stockholm  on  December  10th.  Prof. 
Bohr,  of  Copenhagen,  was  the  winner  of  the  prize  for  physics 
(19"22J ;  Prof.  Frederick  Soddy,  of  Oxford,  the  winner  of  the 
chemistry  prize  (19"21) ;  and  Prof.  Francis  Aston,  of  Cambridge, 
the  winner  of  the  prize  for  chemistry  (1922).  Prof.  Einstein 
(physics,  1921)  was  not  present,  but  was  represented  by  the 
Orman  Minister. 

Obituary. — Mr.  .\.  R.  McCallum.— In  our  last  issue  we 
were  only  able  to  report  brietly  the  death  of  Mr.  Alexander 
Rodger  McCalluui,  15. Sc,  .\.C.G.I.,  as  the  full  particulars 
were  not  in  our  possession  at  the  time  of  going  to  press. 
Mr.  McCallum  was  alive  and  well  on  Monday  morning, 
December  11th,  and  he  proceeded  from  his  residence  at  Ealing 
to  visit  several  towns  in  the  provinces  in  connection  with 
work  upon  which  his  lirm,  Messrs.  C.  P.  Sa.ndberg,  consulting 
and  inspecting  engineers,  of  NVestminster,  were  engaged.  In 
the  afternoon  of  that  day  he  was  at  Leeds  in  touch  with  the 
London  Olfice  by  telephone  and  was  in  conference  with  his 
firm's  representatives  in  Leeds,  and  all  was  then  well.  He 
subsequently  proceeded  by  express  train  intending  to  make 
ShcOield  his  destination  for  the  night  in  readiness  for  the 
w.,ik  of  the  morrow.  According  to  the  evidence  produced  at 
the  inquest,  which  was  held  en  the  following  Wednesday  in 
Chesterfield,  his  ticket  had  been  given  up  at  Cudworth,  some 
30  minutes  from  Sheffield,  and  apparently  he  had  then  fallen 
asleep,  '.\hvays  a  heavy  sleeper  he  pn.s.stnl,  the  only  occupant 
of  the  compartment,  beyond  his  destination,  since  he  was 
seen  by  the  guard  of  the  train  asleep  at  Dore  and  Totley 
sta.tion,  and  when  the  train  reached  Chesterfield,  the  compart- 
ment door  was  found  open  and  the  carriage  empty.  A  search 
party  found  his  body  on  the  line  a  short  distance  away.  .\s 
far  as  can  be  known,  he  had,  in  a  state  of  semi-consciousness, 
opened  the  wrong  door  in  haste  to  ascertain  his  whereabouts, 
and  instead  cf  stepping  into  the  corridor,  as  intended,  had 
fallen  on  to  the  line.  The  jury  at  the  inquest  brought  in  a 
verdict  of  "  Accidental  death." 

It  may  be  remembered  by  some  of  our  readers  that  Mr. 
McCallum  (who  was  :iO  years  of  age),  was  for  many 
years  in  the  service  of  the  London  Electric  Railway 
Company.  In  IQ-ll.  he  left  that  company  to  take  up 
an  appointment  on  the  staff  of  Mi^ssrs.  C.  P.  Sandberg. 
He  had  had  a  wide  experience  in  connection  with  electric 
traction.  Serving  a  pupilage  at  Mes.srs.  Dick.  Kerr  &  Co.'s 
Prestfjn  Works,  he  joined  the  London  United  Tramways  in 
1908,  and  later  took  a  post  on  the  staff  of  the  London  Under- 
ground Group,  becoming,  in  March,  1915,  chief  assistant  to  the 
mechanical  engineer.  In  this  capacity  he  had  charge  of  all 
rolling  stock,  workshops,  and  running  repairs  to  trains,  gaining 
imique  experience  in  these  matters.  In  the  autumn  of  1919. 
Id  company  with  three  other  officials,  he  visited  the  L'nit<>d 
States  to  make  a  study  of  electric  traction  conditions  in  that 
couDtry. 

In  the  year-:ind-a-half  that  Mr.  McCallum  had  been  on 
Messrs.  Sandberc's  staff,  his  work  has  been  most  successful 
and  his  services  had  proved  invaluable.  His  duties  generally 
consisted  in  dealmtr  with  the  mechanical  side  of  the  various 
problems  arising  in  connection  with  the  firm's  general 
business,  and  he  dealt  al.sr).  more  espfvially.  with  the  design 
and  erection  of  plants  for  the  treatment  of  tires  by  the  Smid- 
berg  Sorbitic  Process  at  various  works  throughout  the 
country. 

The  death  of  Mr.  McCalliirn  came  to  his  relatives,  also  to 
ourselves  and  his  many  electrical  and  mechanical  engineering 
friends,  as  a  t*-rnble  shock ;  he  was  a  in.".n  of  lovable  disposi- 
tion, and  highlv  esteemed  by  everybody  Who  knew  him.  We 
believe  we  shall  be  expressing  the  sentiments  of  ouite  a  large 
■umber  of  our  readers,  when  we  tender  to  his  widow,  who  is 
tlie  elder  daughter  of  the  late  Mr.  T.  B.  Gatehouse,  and  is 
left  with  two  young  children,  and  to  his  father  (a  well-known 
rontemporarv  in  T/ondon  and  Scottish  journalisTn)  our  mort 
sincere  "iympathy  in   their  bereavement. 


A  memorial  service  was  held  at  Christ  Church,  Ealing,  on 
Monday  last,  and  the  burial  took  place  at  Brookwood  Ceme- 
tery. .'\mong  the  floral  tributes,  which  were  very  numerous, 
was  a  lorry  load  of  alTectionate  tokens  of  remembrance  from 
the  staff  and  employes  of  the  liondon  Underground  Railways, 
with  whom,  as  mentioned,  he  had  been  in  close  asisociation 
for  so  many  years. 

Herr  p.  Behtuold.— The  death  is  announced  from  Berhn, 
at  the  age  of  57  years,  of  Herr  P.  Berthold.  a  director  of  the 
Bergmann  Eleetricitatswerke  Gesellschaft,  of  Berlin.  He  h.id 
been  associated  with  the  ccncern  since  1899. 


NEW     COMPANIES     REQISTERED. 


Radio     Recorders,     Ltd.     (186,375).— Private     company. 

Rcgi^lircd  Uit,;mb>T  Uth.  C;.pit.-il,  £6,000  in  £1  shares,  lo  adopt  an  agree- 
ment with  K.  Ciutsham  to  develop  the  business  of  sound  recording  referred 
to  th<Tein,  and  to  cirry  on  the  business  of  gramophone  and  phonograph 
manufacturers,  manufacturers  of  discs,  records,  accessories,  and  fittings,  im- 
porters and  e.\porters  of  all  kinds  of  gramophone  and  phonograph  instrumen'.s 
and  accessories,  &c.  'I'he  permanent  directors  are  : — F.  Clutsam,  Ruskin 
.Manor,  Denmark  Hill,  S.E.;  V.  T.  Perrins,  37,  Leinster  Gardens,  \V.  yualili- 
cation,  £"25.  Remuneration  as  fixed  by  the  company.  Registered  office,  (if). 
\  ictoria   Street,    S.W. 

Ferryside  Electric   Supply    Co.,    Ltd.    (186,406).— Private 

company.  Registered  December  lllli.  Capital,  £1,200  in  £1  shares.  To  carry 
on  the  business  indicated  by  the  title.  The  permanent  directors  are  ;  A.  H". 
Stoodlcy,  5,  Priory  Street,  Carmarthen ;  S.  \V.  Thomas,  Delphi,  South  Parade, 
Tenby.'  Qualification:  £50.  Manager:  A.  H.  Stoodley.  Registered  office; 
5,  Priory   Street,   Carmarthen.  / 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


SnowdOD  Mountain  Trararoad  and    Hotels    Co.,    Ltd. — 

.Satisfaction  in  full  on  .November  14th,  1922,  of  debenture  dated  July  lOtli, 
1895,  secucyng  £100. 

T.     F.     Collier    &     Co.,     Ltd.  —  Particulars     filed    of 

£1,000  debentures,  authorised  November  22nd,  1922,  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital;  tin- 
amount    of   the   present   issue   being    £700. 

Jones  &  Pordes,   Ltd. — F.  T.   Shearcroft,  of  22,   Newgale 

Street,  E.C.,  was  appointed  receiver  and  manager  by  Order  of  Court  datid 
December  2nd,  1922. 

H.  Stanley  Prince,  Ltd. — Particulars  filed  of  .£500  deben- 
tures authorised  December  7th,  1922,  charged  on  the  company's  undertaking 
and  property,  present  and  future,  including  uncalled  capital,  the  amount  ul 
the  present  issue  being  £230. 

Yorkshire  and  District  Electric  Lamp  Repairing  Co.,  Ltd. 

—Two  debentures  dated  November  29th  and  3Uth,  1922,  to  socure  (1)  £(iU0,  and 
(2)  all  moneys  not  exceeding  £*2,000  which  the  mortgagees  may  pay  undir 
their  guarantee  to  the  company's  bankers,  charged  on  the  company's  under- 
taking and  property,  present  and  future,  including  uncalled  capital.  Holders  : 
H    J.  ,M.  Cockayne,  Sheffield,  and  others. 

East  Anglian  Electricity,  Ltd. — Mortgage  dated  November 

30th.  1922,  to  secure  £3.01(0.  Charged  on  the  company's  undertaking  and  pro- 
perly, present  and  future.  Holders  :  L.  H.  Vulliamy'  and  G.  B.  Steward,  17, 
Arcade    Street,    Ipswich. 

Holmes  and  James,  Ltd. — Particulars  filed  of  .£4,000  de- 
bentures authorised  .November  29th.  1922,  charged  on  the  company's  un<r,.T- 
taking  and  property,  present  and  future,  including  uncalled  capital,  the  amounl 
of  the   present  issue  being  £500. 

Walker.  Macewen  &  Co.,  Ltd.— Particulars  filed  of  ^£950 

debentures  authorised  November  24th,  1922,  charged  on  the  company's  under- 
taking :md  property,  present  and  future,  including  uncalled  capital,  the  whole 
amount  being  now  issued. 

Newcastle    and    District    Electric    Lighting    Co.,    Ltd. — 

I'articuhirs  filed  of  £100,000,  third  mortgage  debentures  authorised  November 
15lh  and  covered  by  trust  deed  dated  December  6th,  19'22.  charged  on  the 
company's  general  assets,  subject  to  prior  deeds  and  debentures,  ;he  whole 
amount'  being  now  issued.     Truster's  :   V.  Thompson   and    W.   Reay-Smith. 

Omega  Lampworks,  Ltd.— Particulars  filed  of  ^62,000  de- 

benlutLs  authorise»l  November  25th,  1922,  charged  on  the  company's  property, 
piesenl  ..nd  future,  including  uncall.-d  capital,  the  amniinr  of  the  present  issu.- 
being  £1.500. 


CITY    NOTES. 


Ferranti,    Ltd. 


Mr.  A.  W.  Tait,  C.B.E.,  presided  on 
December  14th  at  the  annual  general  meet- 
ing. In  moving  the  adoption  of  the  report,  he  said  that  the  net 
profit  for  the  year  amounted  to  £•24,311.  as  against  ±'30,268  in 
the  previous  12  months.  The  falling  oil'  in  profit  was  accounted 
for  'by  the  acute  depression  in  tradiiu,'  which  had  existed) 
during  the  period  covered  by  the  accounts,  and  in  their  last 
report  the  board  had  informed  the  shareholders  that  there  had 
beien  a  st'rious  diminution  of  orders  from  the  beginiiing  of 
19'21,  which  would  materially  affect  the  results  of  the  next 
financial  year.  That  in  it.'^elf  would  be  sufficient  to  account 
for  the  lower  net  profit,  but  the  position  was  also  aggravated. 
by  the  dispute  in  the  engineering  trade  in  the  spring  of  this 
year,  which  .seriously  curtailed  output,  particularly  in  the 
meter  department.  In  con.seqiience  of  the  deprcssiim  and  the 
curtailment  of  output,  the  output  of  the  year  under  review 
was  only  00  per  cent,  of  that  of  the  previous  year,  which  was 
the  highest  output  ever  attained  by  tlie  company  in  the  matter 
of  its  cenr-ral  products,  apart  from  the  prodtiction  of  war 
material,    which    was,   of   course,   entirely  abnoniial.    In  con^ 
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sequence  of  the  drop  in  output,  the  trading  profit  fell  from 
£1^,110  to  i:90,3I3,  but  against  that  they  had  l)€en  able  to 
make  certain  reductions  in  general  establishment  charges,  ami 
there  was  a  reduction  m  ihe  amount  requuerl  to  be  set  asidi' 
lor  taxation,  so  that  this  item  which  amounted  to  iSX.Ijyi  m 
J'J-21  had  fallen  to  i'4<j,mj.     Repairs  and   renewals  amounted 
to  £;!,7y4,  as   against    ,f.'),-i71    in    the   previous   year.     JJuring 
the  war  period  the  works  wore  lonsiderably  enlarged  and  ex- 
tended, and  following   that   period   they   were    reorganised    in 
order  to   provide  facilities  for  dealing  with   the  large  output 
in    the    three    departments   upon    wiiich    the   energies  of  tho 
company   were    now   concentrated.      With    regard    to   meters, 
which  was  tho  hirgest  department  of  the  company's  business, 
they  were  now  organised  to  deal  with  a  very  substantial  out- 
put.   The  manufactures  ol'  the  company  were  finding  general 
acceptance  both  at  home  and  aliroad,  and  the  new  a.c.  meter 
which    was    produced    for    the     export     trade     had     now     a 
ready   and   substantial  sale.     Ihey  were  at  pre.sent  at  work 
upon   a  new  type  of  d.c.   meter,  which  they   hoi)ed   to  place 
on  the  market  at  an  early  date.    With  regard  to  transformers, 
they  had  been  busily  engaged  in  standardising  types  in  order 
to  extend  the   business  in  a  satisfactory  manner.     Tliey  had 
also  entered    the    extra-high-pressure    field,    having    recently 
.shipped  certain   transformers  to   New   Zealand   for  raising   a 
pressure  of  10,000  V  to  110,000  V.     They  believed  there   was 
considerable  s;ope  for  this  department  not  only  in  the  gene- 
ral development  of  electricity  both  at  home  and  abroad,  but 
particularly  in  connection  with  the  numerous  railway  electri- 
fication   schemes    which    were   under   consideration,   some   of 
which  must  be  pro;-eedod  with  in  the  very  near  future.     The 
results  of  the  in.sirument  department  for  the  year  were  dis- 
appointing, but  .steps  had  been  taken  to  overhaul  the  organisa- 
tion ;  tliis.   it   was  hoped,   would  lead  to  better  results.     The 
financial  pontion  of  the  company  had  m:iterially  improved  in 
the    year.      With    regard   to  the    assets,    leasehold    land    and 
buildings  at  ,£'8,5,108  were  at  the  same  figure  as  in  the  previous 
year.     Plant,    machinery  and   tools  stood   at   ±'166.974,  or   an 
increase  of  .£4  8.51,  as  compared  with  the  previous  year.    Good- 
will  and    patent  rights   at   fl,  and   investments  at   ^£18,937. 
were  the  same  as  in  the  previous  year.     Stocks  and  stores. 
and  expenditure  on  work  in  progress,  at  fl.")6.;j'27,  represented 
a  decrease  of  £50  881.     This   decrease  was  accounted  for  not 
only  by   nn   actual  reduction   in  quantity  but   also  by   a  con- 
siderable reduction  in  values  dne  to  the  fall  in  prices.     Cash 
at  bank  and  in  hand  at  £41.646.  represented  an  increa.se  of 
£'2.5,492  on   the  previous  year.     On   the  liabilities  side  of  tl'- 
account,   the   share   capital  remained   the   snme.     First   mort- 
gage debenture  stock  showed  a  reduction  of  £4,000.  and  the 
five-year  notes  which,   at  June  30th,   1921,   .stood  at  ^32,200, 
liad  been  paid  off  to  the  extent  of  i;27,700,  and  the  outstandim.' 
balance  would  be  repaid  at  the  end  of  this  month.     The  loan 
from  bankers  against  security,  which  amounted  to  i£2.716,  had 
also  been  paid  off  in  the  year,  and  the  security  which  repre- 
sented  £30  000  second  debentures  of  the  company,  had  been 
handed  back    and    cancelled.      Trade    creditors    at    £106,088, 
represented  a  reduction  of  approximately  £96.000  on  the  pre- 
vious year,  which  was  very  satisfactory.     With  regard  to  the 
depro'iatiim   reserve  account,   the    sum  of  £50,000  had   been 
transferred  from  that  account  to  the  general  reserve  account, 
leaving  a   balance  of  f  .56  912.     The  general  reserve   account, 
after  making  that  transfer,  stood  at  £1.52,630.    The  reduction 
which   had  been  made   in  the  secured  and  unsecured  liabili- 
ties had  been  very  substantial,  and  the  company  was  now  in 
an  excellent  position  and  credit.    He  did  not  propo.se  to  make 
any  forecast  with   regard  to  the  current  financial  year.     He 
would  .say,  however,  that  the  orders  which  had  been  received 
during  the  last  six  months  were  encouraging,  and,   as  there 
seemed  to  be  indications  of  a  slow  but  gradual  improvement 
in  trade,  there  was  every  reason  to  believe  that  they  would 
get  their  fair    .share.    In  consequence,  they  were  hopeful  of 
being  able  to  sulunit  a  satisfactory  account  of  their  ojierations 
for  the  vear  to  .Tune  30th,  1923,   unless  something  unforeseen 
occurred. — Dr.    S.    Z.    Perranti   .seconded  the   motion,     which 
was    caiTieJ    unanimously. — Subsequently    an    extraordinary 
general    meeting  was   held  when   resolutions   were   agreed    ti  > 
sanctioning  a  scheme  for  the  rearrangement  of  the  company's 
capital,   which   had   been    framed   in   order   to  deal    with   the 
arrears  of  dividend  on   the  6  per  cent,  cumulative  preference 
shares,  to  provide  a  share  bonus  to  the  ordinary  shareholders 
to  compen.sate.  in  some  measure,  for  the  absence  of  dividei^ls 
and  bi  increase  the  deferred  shares  to  an  amount  more  com- 
mensurate with  the  value  of  their  interest  in  the  company. 

The  chairman  explained  the  .scheme,  which  was  set  forth 
fully  in  onr  "  Citv  Notes  "  last  week,  and  the  proposed  :"■- 
rangements  were  approved  subject  to  the  sanction  of  the 
Court. 

The    lirectors  state  that  tlie  accounts  for 

Fuller's   United     the  year  ended  March  31st.  1992,  cannot  at 
Flectric  present    be    pre.sentcd.     in    view    of    the 

Works,   Ltd.        scheme    of    recnnstrnction,  which    has    al- 
ready been    approved    by    all    classes   con- 
cerned, and  wl'ich  is  now  awaiting  the  form,''!  apnrovnl  of  tlie 
High  Court.     .As  .soon  as  possible  accounts,   showing  the  posi- 
tion aftc  reorganisation   is    completed,    will    be    submitted. 

Meanwhile  the  <-nmpany's  business  shows  steady  improve- 
ment, .^nd  with  the  support  of  shareholders  and  noteholders, 
as  provided  under  the  schemo.  it  is  consid«>red  thnt  the  future 
prosperity  of  the  company   i«  a.^mired.— Fi'nunri'n/   Timen. 


The    trading    profit    for   the   year   ended 

Uarbadus  June,  1922,  amounted    to    .£5,teti,    as    com- 

Llectric  Supply     pared  with  £5,272  and  £},01s  lor  the  two 

Corporation,       previous  years.     After  charging  general  ex- 

Ltd.  penditure  in  London,   debenture  and   loan 

interest    and    a   reserve    for   taxation,    the 

amount    remaining     (including    £1,084    brought    forward)    is 

£4,895;  £2,0<i0  of   this  has   been    transferred   to  depreciation 

reserve  account,  and  £1,784  had  been  written  off  in  respect  of 

discount  and  expenses  of  i.ssue    of    6    per    cent,    debenturee, 

leaving  £1,022.    £2,549  has  been  charged  against  trading  for 

repairs  and  renewals,  as  compared  with  £1,481  in  the  previous 

year.    The  number  of   consumers   increa.sed  during   the  year 

from  2,087  to  2,395,  and  the  lamps  connected  from  25,796  to 

29,524. 

The  capital  expenditure  during  the  year  was  £2,722,  con- 
sisting of  additions,  to  plant  and  to  hou.se  connections  and 
mains.  The  issue  of  5J  per  cent,  debentures  matured  on 
June  30th,  1922,  and  arrangements  were  completed  for  an 
issue  of  £25,(.)0(.)  6  per  cent,  debentures,  of  which  £18,(XlO  were 
taken  up  and  £4.000  have  been  lodged  as  collateral  security. 

The     directors    of    the     Insulated     Wirr 

German  Worha  Co.   (Voocl),  of  Berlin,  recommend 

Companies.        an  increase  in   the   rate  of   dividend  from 

35  per  cent,  in  1920-21  to  50  per  cent,  last 

year.    It  is  proposed  to  increase  the  share  capital  from  104  to 

208  millions  of  marks. 

The  United  Electro  Works  Co..  of  Saarbrucken,  reports  net 
profits  of  1,541,000  marks  in  1921-22,  the  first  year  of  its 
activity.  During  the  later  months  of  the  year  the  directors 
state  that  the  company's  manufactures  experienced  satisfac- 
tory sales,  and  success  had  attended  the  efforts  to  open  up 
new  markets,  particularly  abroad.  .\  dividend  at  the  rate  of 
20  per  cent,  has  been  declared  on  the  ordinary  shares  and  the 
future  prospects  are  said  to  be  favourable. 

The  report  of  the  Telephone  Works  Co.,  (late  licrliner).  of 
Hanover,  states  that  supplies  of  raw  materials  were  more 
easily  obtainable  in  1921-22.  and  the  works  were  adequately 
occupied.  After  having  made  provision  for  depreciation,  the 
accounts  show  net  profits  of  16,192.000  marks,  as  contrasted 
with  4,:331.000  marks  in  1920-21.  and  the  dividend  rises  from 
20  per  cent,  in  the  latter  year  to  35  per  cent,  for  1921-22.  At 
the  recent  meeting  it  was  decided  to  increase  the  .share  capital 
by  80  millions  to  120.000.000  of  marks. 

The  accounts  of  Mar  fichorch  if  Co..  of  Rheydt.  show  net 
profits  and  balance  forward  amounting  to  5.099.000  marks  in 
1921-22,  as  compared  with  1,596  000  marks  in  the  previous  year. 
The  rate  of  dividend,  as  stated  in  a  former  issue,  is  increased 
from  10  per  cent,  in  1920-21  to  25  per  cent,  last  year.  It  was 
decided  at  the  recent  meeting  to  raise  the  share  capital  from 
19J  millions  of  marks  to  .50  millions,  and  it  was  mentioned 
that  considerable  orders  had  been  received  through  the  com- 
pany's connections  with   three  industrial   groups. 


Slock  Exchange  Notices. — Dealings  in  the  following  have 
been  specially  allowed  by  the  Committee  under  Rule  159  :— 

.Auckland  Cily  Trannvay  Lo.in.— f  12-,2O0  5J  per  ccni.  debentures  of  £100 
each,   Nos.  1,073  to  2,334   (with    coupon  due  January  Isl,    19231. 

Ever  Ready  Co.  (Great  Britainl.— 7.U00  ordinary  shares  of  £1  each  fully 
paid,  Nos.  442,001  lo  «9,000,  .nnd  1,000  "per  cent,  cumulative  par- 
ticipating preference  shares  of  £1  e.ach,  fully  paid,  Nos.  133,644  to 
134,043. 

-Applications  have   been  made    to  the  Committee  to  allow 

the  following  to  be  officially  quoted  in  the  list:  — 

l.lanellv  and   District   hl.-ctric   Liijhlinj;  and   Traction  Co.— 135.000  ordinary 
shares  of  £1  each,  lullv  paid.  Nos.    1   to  (jO.OOO,  135.001  lo  l.W.OOO,  and 
debi-nlur.    s:,„k,     (Sp.vial 

Venezuela  Telephone  and  Electrical  Appliances  Co.,  Ltd. — 
Profit  for  the  year  ended  June,  1922,  £24,30.5.  Dividemt 
8  per  cent,  on  the  cimi.  preference  shares.  Capital  expendi- 
ture during  the  year  was  £19  958.  and  this  expenditure  makes 
it  impossible  for  the  directors  to  recommend  a  dividend  on 
the  ordinarv  shares.  The  increa.sed  telephone  rates  took  effe-t 
from  October  1st,  1920. 

British  Vacuum  Cleaner  and  Engineering  Co.,  Ltd. — In- 
dustrial depression  and  trading  conditions  during  the  past  year 
are  rellected  in  the  advcr.se  result  reported  by  the  directors. 
In  view  of  the  loss  sustained  they  have  transferred  to  profit 
and  loss  account  £3.2-50  from  reserve.  The  accounts  show  a 
loss  of  £7,196. 

Eastern  Telegraph  Co.,  Ltd. — Dividend  at  tlie  rate^ 
of  3J  per  cent,  jier  annum,  less  income  tax.  on  the  preference 
stock  for  the  quart<M-  ending  December  31st.  1022.  and  the 
third  quarterly  interim  dividend  of  2J  per  cent,  on  the  ordin- 
ary stock,  free  of  income  tax. 

Victoria    Falls    and    Transvaal   Power  Co. — Six  months' 

dividend  at  the  rate  of  6  )H'r  ti-nl.  per  aniuini,  less  tax,  on  the 
preference  shares. 

Automatic  Telephone  Manufacturing  Co.,  Ltd. — Dividend 

on  the  (i  per  cent,  preference  shares  for  the  half-year  ending 
December  31st. 

Eastern  Extension,  Australasia  and  China  Telegranh  Co., 
Ltd. — Interim  dividend  for  the  three  months  endetl  Septem- 
ber,  1922,  of  5s.  |v>r  sharp,  payable  free  of  income  tax. 
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STOCKS    AND    SHARES. 

MONDAir  EvEKmG.      ■ 

The  Week  before  Christmas,  and  the  week  alter,  are  invariably 
slack  times  so  /far  as  business  is  concerned  in  the  Stock' 
iixcnange.  In  spite  of  what  was  said  at  the  Bevan  trial,  a, 
good  deal  of  window-drossmg  goes  on  in  various  direction!-, 
window-dressing  tlial  does  not  necessarily  mean  selling  stock 
in  order  to  mcrtase  bank  balances,  but  which  sometimes 
takea  the  form  of  buying  with  a  view  to  increasing  the  amount 
of  securities  held  by  a  comi)any  that  makes  up  its  balance- 
sheet  10  the  end  of  the  year.  The  various  pohtical  develop- 
ments abroad  are  regarded  as  being  more  favourable  than 
they  were  at  the  beginning  of  the  mouth,  and  the  less 
truculent  attitude  adopted  by  Turkey  has  enabled  gilt-edged 
stocks  to  present  a  firm  front. 

The  year  is  winding  up  favourably  in  most  of  the  markets 
connected  with  electricity  issues.  Although  the  railway  stocks 
are  not  quite  at  the  top  prices  which  they  reached  a  week  or 
two  ago,  there  is  noticeable  strength  m  Metropolitans  at  a 
tilde  under  (JO  and  in  districts  at  ISJ.  The  Underground 
Electric  Kailways  shares  lean  to  the  dull  side,  those  of  the 
£10  denomination  going  back  to  "ij.  For  some  reason  or 
other,  the.se  are  neglected  at  present,  and  there  seem  to  be 
a  lair  number  of  shares  on  offer  to  meet  the  moderate  amount 
of  demand  now  current.  Foreign  tramway  issues  are  good, 
with  -Mexico  Tramway  bonds  in  demand.  As  an  interesting 
sidelight  on  the  Mexican  situation,  it  may  be  mentioned  that 
the  Mexican  1-tailway  Company  issued  its  report  the  other  day, 
ahowmg  that  steady  progress  is  being  made  on  the  hne,  and 
suggcMiug  mat  conditions  are  becouimg  more  settled  in 
Me.Mco.  Hope  still  pins  its  faith  to  the  expectation  of  an 
agreement  being  reached  between  the  United  States  and  the 
Mexican  Governments,  whereby  the  objections  to  a  loan  from 
America  to  Mexico  would  be  removed,  and,  in  consequence, 
the  rtow  of  capital  into  the  latter  country  encouraged. 
\\  ere  means  found  whereby  fresh  money  could  be  provided  for 
Mexican  utility  coinjiauies,  it  is  likely  that  the  immediate 
effect  would  tie  a  general  rise  in  the  securities,  though  the 
-•Vinericans  would  doubtless  impose  onerous  terms  as  a  con- 
dition of  subscribing  to  new  bond  issuer. 

Home  electricity  shares  keep  strong,  with  Westminsters 
better  than  they  appear  at  b  rather  buyers.  County  of 
Loudon  ordinary  has  moved  up  to  30s.  6d."  bid,  and  the  new 
ordinaries  spurted  to  5s.  lOid.  premium.  This  represents  a 
handsome  profit  to  the  subscribers  who  took  up  the  shares 
when  they  were  issued  last  May  at  'i'is.  tid.,  but  the  strength 
of  the  buying  movement  is  so  considerable  as  to  cause  share- 
holders to  look  for  a  better  profit  in  the  near  future.  The 
important  announcement  made  by  the  Electricity  Commis- 
sioneis,  as  to  an  agreement  between  the  various  London  com- 
panies and  some  of  the  principal  provincial  undertakings,  con- 
firms the  faith  felt  in  the  indus-try  by  those  who  have  been 
supporting  it,  not  only  lately,  but  during  the  thin  times 
through  which  it  passed  during  the  war. 

There  are  not  many  electricity  supply  shares  on  offer ; 
Charing  Cross  ordinary  at  8,  City  Lights  at  44s.  6d.,  County 
ordinary  at  31s.,  Westminsters  at  8J,  and  Lxjndon  Electrics  at 
3  are  all  that  appear  in  the  list  of  one  of  the  well-known  firms 
of  Stock  Exchange  jobbers,  as  available  in  this  department. 
.\  greater  variety  can  be  obtained  in  the  preference  list,  and 
It  may  be  of  service  to  set  out  in  detail  what  can  be  obtained, 
adding  a  few  tramway  and  other  investments,  for  purposes 
of  comparison  :  — 

Divs. 
Preletence  share.  Div.      Price.  Yield  usually 

,4nglo-.\rg.  Tram.  1st  £5    . 
Calcutta  Tramways  £5 
Charing  Cross  Citv  i'o 
City  of  Ixjn.  Elec.  -lad  £1   . 
County  of  Lon.  Elec.  £1 
English  Electric  £1 
Ceneral  Electric  "  A"  £1  . 
Do.  "  B  "  jei  . 

Lancashire  Elec.  £1  ... 
Lon.  Elec.  Sup.  Corp.  £5  . 
Newcastle-on-Ty.  Elec.  £1. 
North  Met.  Elec.  £1... 
Scottish  Power  £1  ... 
Weetminster  Elec.  £5 
Yorkshire   Elec.  Power  £1  . 


5J    3  15/16    6  19    0 


3J 

4J 

28/- 

23/6 

18/6 

21/9 

21/9 

24/6 

5i 

22/6 

21/6 

23/9 

4  7/16 

21/6 


6  13 
5  9 
5  14 

5  2 

6  9 

5  19 

6  18 
5  14 

5  14 

6  4 

5  11 

6  14 
5  1 
5  11 


J.  &  J. 
J.  &  J. 
J.  &D. 
M.  &S. 
M.  &S. 
A.  &0. 
J.  &D. 
J.  &D. 
J.  &0. 
M.  &S. 
M.  &S. 
A.  &0. 
F.  &A. 
J.  &  J. 
F.  &  A. 


Of  the  deljenture  stocks,  £'2,000  Anglo-.-\rgentine  4i  per 
cent,  debenture  i.s  offered  at  80,  paying  £o  13s.  6d.,  and  £'5,000 
of  the  c^jmpany's  '>  per  cent,  second  debenture  stock  at  82  ex 
dividend,  yielding  £G  2s.  per  cent.  Whitehall  Electric  6  per 
cent,  deljenture  at  88  pays  7  per  cent,  on  the  money  taking 
redemption  into  account.  South  Wales  Electric  5  per  cent. 
debenture  stock  (irredeemable)  at  jE71  gives  £7  Is.  Ncw- 
cafitle-on-Tyne  5  per  cent,  first  debenture  at  91  returns 
£5  6e.  6d.  per  cent.,  and  Electric  Supply  Corporation  5  per 
cent,  debenture  stock  at  91  affords  5}  per  cent,  outright,  or 
£6  13e.  per  cent,  allowing  for  redemption  at  100  in  1929. 
There  are  others  of  similar  character,  but  this  gives  a  fair 
idea  of  the  varying  degrees  of  security  and  yield  which  can 
|je  obtained  at  the  moment. 

In  the  market  for  cable  stocks  and  shares,  Anglo-Americans 
rontinue  to  advance,  a  feature  being  the  strength  of  the  de- 
ferred stock,  which  has  risen  to  23J,  in  consequence  of  tb« 


near  approach  of  the  full  year's  dividend  payment  in  February. 
The  Eastern  Telegraph  and  Eastern  Exten-siou  have  declared 
their  usunl  -Ji  i>ei-  cent.  Iree-of-tax  dividends,  and  the  group 
shows  no  particular  change.  Marconis  aie  better,  the  parent 
shares  hardening  to  2  3/ 16,  while  the  debentures,  now  that 
the  call  IS  out  of  the  way,  have  recovered  to  3  premium. 

British  Columbia  Electric  deferred  and  4i  per  cent,  deben- 
ture stocks  have  gone  back  a  little.  Mexicans  are  a  trifle 
irregular;  Mexico  Tramways  6  per  cent,  bonds  improved  to 
otii;  Mexicau  Light  Uuiumon  shares  fell  back  to  'ilj.  Auglo- 
Ai-geutine  Ti-amways  are  unaffected  by  consideration  of  the 
scheme  for  dealing  with  arrears  of  dividend  on  the  second 
preference.  Part  of  the  information  was  published  well  in 
advance  of  the  official  announcement.  The  seconds  keep  good 
at  4|. 

In  the  manufacturing  group,  the  feature  is  the  strength  of 
Electric  Supply  Corporation  ordinary  shares,  to  which  atten- 
tion was  drawn  here  last  week,  when  it  was  noted  that  the 
price  of  the  shares  had  come  up  from  14s.  to  16s.,  and  might 
quite  possibly  move  up  to  the  neighbourhood  of  a  pound. 
The  present  price  is  18s.  Babcock  &  Wilcox  have  touched  72s., 
a  price  which  induced  a  little  selling,  and  the  shares  reverted 
to  70s.  Metropolitan-Vickers  remain  g:ood,  in  consequence  of 
the  expectation  that  the  company  will  receive  substantial 
orders  out  of  the  forthcoming  activity  in  railway  extensions. 
The  rubber  market  presents  a  firm  front,  with  rather  more 
bu.siness  doing  in  spite  of  the  close  advent  of  the  Christinas 
holidays.  Armstrongs  and  Vickers  have  joined  in  the  rise 
which  iron  and  steel  shares  have  enjoyed  by  reason  of  the 
brightening  trade  prospects,  prospects  which  were  emphasised 
by  the  speech  of  jlr.  Bonar  Law,  at  tlfe  end  of  last  week, 
when  he  spoke  hopefully  of  the  general  outlook  for  trade. 


SHARE  LIST  OF   ELECTRICAL  COMPANIES. 


Home  Electricity  Companies. 


Brorapton  Ordinary        

Charing  Cross  Ordinary 

do.        do.        do.        4j  Pref. 

Chelsea        

City  of  London      

do.       do.           6  per  cent.  Pref. . 
County  of  London  

do.  do.       6  per  cent.  Pref. . 

Kensington  Ordinary      

London  Electric    ...        

do.          do.         C  per  cent.  Pref. . 
Metropolitan         

do.  4J  I  ec  cent.  Pi-ef. . 

St.  James' and  Pall  Mall 

South  London        

South  Metropolitan  Pref 

Westminster  Ordinary 


Price 

Dec.  l».  Rise  or  Yield 

1922.       tall.  p.c. 

lOi           —  £5  17    1 

7?              —  fi   IK     Q 


4j   a 


+  9d.     .5    4    1 
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Telegraphs  and  Telephones. 


Anglo-Am.  Tel.  Pref. 

do.  Def.       .. 

Chile  Telephone 

Cuba  Sub.  Ord 

Eastern  Extension 
Eastern  Te!.  Ord. 
Globe  Tel.  and  T.  Ord.  .. 
do.        do.       Pref... 
Great  Northern  Tel. 

Indo-European      

Marconi 

Oriental  Telephone  Ord. 
United  R.  Plate  Tel. 
West  India  and  Panama 
Western  Telegraph 


C       6  102J 

«i  34/6  235 

6  fi  6i 

7  7  8 
10  10  19i 
10  10  190* 


HouE  Rails. 


Central  London  Ord,  Assented 

Metropolitan         

do.  District    

Underground  Electric  Ordinary 


45? 


FOREIQH  TRAUS,  &C. 


Anglo-Aig.  Trams.  First  Pref. 

f.h 

12J 

do.            do.      2nd  Pref 

Nil 

sJ, 

do.             do.      6  per  cent.  Deb... 

6 

s 

Brazil  Tractions 

Nil 

Nil 

British  Columbia  Elec.  Rly.  Pee.      .. 

6 

B 

do.            do.            Preferred 

S 

HH/- 

do.           do.           Deferred 

8 

124/. 

do.           do.           Deb 

4i 

4i 

Mexico  Tram.  5  per  cent.  Bonds 

Nil 

Nil 

do.           6  per  cent.  Bonds 

Nil 

Nil 

Mexican  Light  Common         

Nil 

Nil 

do.            Pref 

Nil 

Nil 

do.            1st  Bonds 

Nil 

S 

MANUFACTCli 

Babcock  &  Wilrox  

British  Aluminium  Ord.  

British  Insulated  Ord 

Callenders 

do.        6i  Pref 

Crompton  Ord 

Edison-Swan  

do.      do.    6  per  cent.  Deb 

Electric  Construction     

Enjflish  Electric 

do.  do.      Pref 

Gen.  Elec.  Pref 

do.  Ord 

Henley  

do.    44  Pref 

India-Rubber         ...        

Met. -Vickers  Pref.  

Siemens  Ord 

Telegraph  Con 


[NO  Companies. 
16      IG  Si 

10     5       im 


6h     6i 


4i      4i 


U'    - 


2/6 
G4 

li 

16/9 
IR/3 
21/9 
17/0 

;t 

11/3 


4  11  r, 

G    3  1 

6  13  4 

0  17  0 

6  16  7 

6  13  4 
Nil. 

7  If,  4 
7  5  0 
6  7  1) 
6  10  I) 
6  19  6 
6  17  8 
6  11  3 
6    2  10 

6  11  2 

•4  11  6 


*  Dlvidendg  paid  free  of  Income  Tax. 
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THE     LUBRICATION     OF    VERTICAL    GAS     ENGINES. 


By    M.    S.    MASON. 


Gas  engines  of  the  vertical  type  can  be  classified  under 
two  headings:  — 

1.  Tandem  engines. 

2.  Ordinary  multi-cylinder  engines. 

As  this  article  is  written  from  a  central-station  point 
of  view,  and  not  personally  recommending  engines  of 
the  tandem  type  (for  reasons  which  I  will  not  state  here), 
for  this  purpose,  I  will  coiifine  myself  to  the  lubrication 
of  the  ordinary  multi-cylinder  engine. 

The  proper  lubrication  of  these  engines  plays  a  very 
important  part  in  their  success.  Insufficient  attention 
is  usually  shown  in  the  choice  of  oils.  A  good  many 
engineers  seem  to  think  that  as  long  as  oil  of  some  kind 
i9  present,  everything  should  be  all  right. 

In  the  ordinary  steam  engine,  bad  oils  only  show 
themselves  in  wear  and  tear,  and  one  or  two  other  points 
which  do  not  materially  affect  the  running  from  day  to 
day. 

In  the  case  of  gas  engines,  the  reverse  is  found. 
Engineers  get  constant  troubles  of  one  kind  or  another, 
but  seldom  look  for  the  cause  of  them  in  the  oil  they  are 
using.  Price  too  often  arises  before  other  coDsidera- 
tions.  One  of  two  systems  is  usually  adopted  in  the 
lubrication  of  these  engines  :  — 

(a)  Forced  lubrication  of  crank  cose  and  special 
lubrication  for  cylinders. 

■     (h)  Forced  lubrication  of  crank  case  and  splash  lubri- 
cation of  cylinders. 

Referring  to  (a),  a  gas  engine  crank  case  oil  is  used 
for  the  crank  case,  and  pumps  working  on  the  same 
system  as  the  ordinary  steam  engine  supply  oil  to  the 
bearings,  he.  This  oil  is  in  most  cases  not  of  the  highest 
grade  in  lubricating  oils,  in  fact  many  engineers  use 
too  low  a  grade,  much  to  the  engine's  detriment.  One 
\  engineer  who  was  always  anxious  to  get  something  cheap 
bought  a  "  very  good  oil  for  gas  engine  crank  case  use," 
with  the  result  that  a  violent  explosion  shook  the  station 
and  nearly  wrecked  the  engine,  the  vapours  from  the 
"  very  good  oil  "  having  caused  the  explosion. 

Still,  in  all  cases  the  grade  of  this  oil  is  not  fit  for 
cylinder  lubrication.  To  prevent  it  reaching  the 
cylinders,  splash  plates  are  fitted.  This  is  one  of  the 
disadvantages  of  this  system.  The  splash  plates  do  not 
keep  back  all  the  splash,  with  the  result  that  this  "  un- 
suitable "  oil  is  worked  up  to  the  top  of  the  cylinders, 
causing  an  accumulation  of  carbon  and  often  pre- 
ignition  through  the  flash  and  fire  temperature  being 
incorrect. 

As  regards  the  special  lubricator,  this  is  usually  of  the 
"  plunger  sight  feed  type."  Of  course,  a  gas  engine 
cylinder  oil  is  used  in  this,  but  I  have  found  that  by 
experimenting  with  oils  above  the  average  grade  used, 
surprisingly  better  results  can  be  obtained.  I  have  seen 
cases  where  troubles  like  seizing,  pre-ignition,  and 
engines  refusing  to  carry  their  rated  loads  have  totally 
disappeared  the  class  of  oil  was  changed,  using  one  that 
has  been  properly  blended  for  the  purpose.  This  lubri- 
cator is  usually  the  cause  of  a  lot  of  worry  to  the 
engineer-in-charge.  Be  as  careful  as  he  may,  bits  of 
foreign  matter  seem  to  get  into  the  oil  in  one  stage  or 
another  of  its  use,  and  these  accumulate  in  the  small  ball 
valves  in  connection  with  the  pump,  the  result  being  (if 
he  cannot  shut  the  engine  down)  he  has  to  try  to  clean  it 
while  still  full  of  oil  so  as  to  keep  the  other  cylinders 
lubricated.  From  the  lubricator  the  oil  passes  through 
piping  to  the  cylinders. 

The  connection  on  the  outside  of  the  water  jacket  is 
usually  made  with  a  small  non-return  valve.  Here 
again  is  a  seat  of  trouble.  Owing  to  the  heat,  the  oil 
carbonises,  with  the  result  that  the  outlet  to  the  cylinder 
or  the  valve  itself  gets  choked  up.  The  connection  has 
to  pass  through  the  water  jacket.  This  is  a  very  serious 
disadvantage,     Cases  have  been  ktiown  where  the  con- 


nection has  corroded  away  and  water  has  entered  tha 
cylinder.  The  disastrous  consequences  can  be  imagined. 
1  know  that  makers  have  given  special  attention  to  the 
composition  of  this  connection  in  recent  years,  but  the 
danger  is  always  there,  and  apart  from  the  material 
itself,  there  is  always  the  joint  on  the  cylinder  wall  to 
consider.  Engineers  who  condemn  gas  engines  for  hard 
reliable  use  do  so  because,  they  state,  there  are  too  many 
sijiall  things  that  go  wrong.  In  the  preceding  system 
of  lubrication,  as  will  be  seen,  are  a  mass  of  endless 
troubles  with  dire  consequences  in  certain  cases. 

Some  makers  took  this  line  of  thought,  and  instead  of 
trying  to  eliminate  this,  decided  that  the  easiest  and 
best  way  was  to  take  the  oil  companies  into  their  counsel 
and  find  an  oil  that  would  be  suitable,  not  only  for 
crank  case  use,  but  for  cylinder  use  as  well.  This  was 
done  and,  consequently  the  (b)  system  of  lubrication  was 
adopted.  Apart  from  the  ordinary  pumps  as  in  (a),  the 
splash  from  the  cranks  lubricates  the  cylinder.  Scraper 
rings  are  fitted  to  the  bottom  of  the  pistons  to  prevent 
over-oiling.  The  only  disadvantage  I  have  found  with 
this  system  has  been  that  the  makers  of  gas  engines  have 
not  rendered  the  help  they  might  by  giving  the  result  of 
tests  on  oils,  leaving  one  more  or  less  to  find  out  for 
oneself. 

With  this  type  of  lubrication,  I  have  found  it  very 
hard  to  hit  on  the  right  oil ;  all  my  previous  experience 
of  different  grades  proved  of  no  avail.  For  the  benefit 
o!  engineers  who  have  not  j'et  done  so,  or  others  again 
who  may  be  considering  the  installation  of  this  type  of 
gas  engine,  I  will  give  brief  results  of  the  oils  that 
were  tried  before  satisfaction  was  gained:  — 

Test  I. — Carbon  was  found  in  large  quantities  in 
cylinder.  Oil  changed  colour  very  quickly.  Oil  com- 
pany stated  the  oil  was  coming  into  contact  with  very 
hot  surfaces. 

Test  2. — Carbon  not  quite  so  bad,  but  oil  changed 
colour  and  went  very  thick  and  sludgy,  evidently 
through  carbon  in  the  oil ;  also  gave  oS  a  lot  of  vapour. 

Test  3. — No  carbon  to  any  extent  was  found  in 
cylinders,  but  the  vent-pipe  from  crank  case  was  like  a 
steam-engine  exhaust  with  the  fumes  given  ofi  from  the 
oil.  Naturally  it  required  a  large  amount  of  oil  to 
make  up  losses. 

Test  4. — This  oil  went  well  for  a  month  or  so.  until 
a  piston  seized,  the  first  that  ever  happened  on  this 
engine.  Still,  the  oil  was  not  condemned  at  once,  and 
was  allowed  another  life:  A  few  days  later  another 
piston  seized.  The  engine  was  then  opened  up  and 
examined,  and  it  was  found  that  ridges  had  worn  in  the 
cylinder  walls,  which  only  a  month  or  so  previously  had 
not  shown  any  signs  of  wear. 

Test  5  (practically  eighteen  months  after  first  test). — 
No  carbon  in  cylinder  :  very  little  fumes  :  oil  did  not 
change  colour  for  some  considerable  time :  no  wear  and 
tear  apparent:  good  gas  consumption:  the  oil  lasting 
well  in  life  and  generally  giving  perfect  satisfaction. 

Without  making  this  an  advertisement,  for  the  benefit 
of  other  engineers,  the  oil  on  which  No.  5  test  whs  con- 
ducted was  "  Vacuum  Vectra  extra  heavv  gas  engine 
oil  X." 

An  adv.antage  with  this  system  of  lubrication  which  I 
have  not  yet  touclied  is  the  saving  in  oil  consumed.  In 
system  (a),  apart  from  the  amount  of  oil  consumed  in  the 
crank  case,  there  is  an  appreciable  amount  used  for  the 
cylinders.  A  test  was  recently  taken  on  a  Browett- 
Lindley  gas  engine,  which  is  lubricated  on  the  (b) 
system  and  using  the  Vacuum  oil.  The  engine  used  28 
gallons  in  1,000  hours,  during  which  94,755  units  were 
generated.  This  works  out  at  .028  gallon  per  hour,  or 
.00029  gallon  per  unit  generated.  The  test  was  con- 
ducted on  a  100-kW  set.  I  think  on  the  larger  sets  by 
tliis  maker  nn  even  better  figure  can  be  obtained,  as  the 
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c'l'iink  case  keeps  much  cooler,  ami  the  oil,  in  eoiise- 
quence,  does  not  break  down  so  quickly.  The  best  way 
to  prevent  this  breaking  down  is  to  draw  a  bucket  or  so 
off  each  day  and  filter  it,  replacing  it  with  fresh  oil. 

A  great  deal  of  trouble  is  often  experienced  in  filter- 
ing these  heavy  gas  engine  oils.  A  very  suitable  filter 
can  be  made  by  having  a  large  settling  tank  (placed  in 
a  warm  position),  out  of  the  middle  of  which  a  tap  is 
fixed,  froiu  which  settled  oil  is  drawn.     This  is 


through  a  i-uutainer,  in  which  is  white  cotton  waste, 
two  32-candIe-power  carbon  lamps  being  kept  burning 
over  the  top  of  the  layer  of  oil  on  the  waste.  The  oil 
drains  from  this  and  passes  through  three  tubes  of  vary- 
ing lengths,  partially  filled  with  water.  One  750-watt 
electric  heater  is  placed  under  these  tubes,  which  keeps 
the  water  on  tiie  move,  particularly  in  the  case  of  the 
smallest  tube.  The  oil.  aft<?r  it  has  passed  through  these, 
will  be  found  (]uito  suitable  fur  >ise  again. 


THE     INTERNATIONAL     ELECTROTECHNICAL     COMMISSION. 


Meetings  of  the  I.E.C.  Advisory  Conmiittees  on  Rating, 
tiraphical  Symbols,  Standard  Pressures,  and  R'gulations  for 
Overhead  Ttansniissiou,  as  well  as  Screw  Lamp-caps  and 
Holders,  already  briefly  referred  to,  were  held  in  (5eneva,  com- 
mencing Monday,  November  'Mh,  and  continuing  until 
November  -itith,  1922. 

Mr.  E.  Hubek,  President  of  the  Swiss  Committee,  ou  behalf 
of  his  colleagues,  welcomed  the  delegates  from  the  various 
nations. 

The  question  of  the  rating  of  electrical  machuiery  occupied 
the  major  portion  of  the  time,  being  tlie  most  important  sub- 
ject, and  the  principal  reason  for  the  convening  of  the  meet- 
ings. Sixty  delegates  were  present  from  1'2  nations.  Dr. 
.\Iailloux,  the  president,  and  Col.  R.  E.  Crompton,  the  honorary 
.secretary  of  the  CoimuissioUj^  were  also  present. 

.\t  the  opening  session.  Dr.  M.\illoux,  on  behiilf  of  the 
I.E.C.  thanked  Mr.  Huber  aud  tlie  Swiss  Committee  for 
the  excellent  arrangements  made  for  the  convenience  and 
comfort  of  the  delegates.  The  preparation  for  the  jnesent 
meetings,  he  said,  liad  necessitated  a  great  deal  of  con.sulta- 
tion  l>etween  the  central  office  aud  the  various  national  com- 
mittees, aud  the  general  secretary,  Iwsides  having  gone  to 
Berlin,    had    dc  ne  evei-vthin'j  be    cmilfl   in    consultition   with 


ing  it.  The  British  were  most  anxious  that  an  overload 
rating  of  this  nature  should  lie  recognised  by  the  I.E.C,  and 
were  moreover  desirous  that  temperature  rise  alone  should  be 
specified  and  that  the  rating  be  based  on  the  temperature  rise 
at  fuU  load  and  not  on  the  overload.  In  Great  Britain  it 
should  be  noted  that  the  cooling  air  temperature  did  not 
exceed  30°  C,  and  indeed  was  more  nearly  20°  C,  and  this 
overload,  therefore,  did  not  produce  maximum  temperatures 
in  excess  of  those  laid  down  by  the  I.E.C. 

The  British  also  felt  that  whilst  established  British  practice 
with  regard  to  industrial  motors  gave  a  more  substantial 
machine  than  the  50°  rating  of  the  I.E.Cf  without  overload, 
unless  the  I.E.C  agreed  to  adopt  an  overload  rating  tor  this 
cla.ss  of  machine,  the  rating  the  British  desired  to  standardise 
in  their  own  cumitry  would  not  actually  be  in  accordance  with 
the  I.E.C.    rules,  although  it  might   be  within  them. 

Some  nusunderstanding  arc.se  with  regard  to  the  question 
iif  the  temperatures  produced  on  the  overload,  as  an  overload 
rating,  if  adopted  by  the  I.E.C,  would  have  to  be  applicable 
to  all  countries  where  the  ambient  temperature  did  not  exceed 
40°  C 

The  British  Delegation,  whilst  emphasising  the  fact  that 
the  ultimate  temperature  limits  of  the  I.E.C  had  been  based 


11  I 


.tn-f,:'     •^i^P-A^'^^^    lit. 


Hi,    ..L.I..  .11.,  ,.,i.,a 

Ibc  natiohal  conuuillccs  to  arrive  at  an  underttandiug  as 
cuiuiJletc  as  X'osoiDle  before  actuaUy  convening  the  meetmys. 

Ibe  Swiss  Committee,  ju  offering  the  Commission  jts 
hospitality,  had  prepared  the  way  for  more  complete  inter- 
national accord,  and  he  hoped  that  the  visit  of  Dr.  Strecker, 
one  of  the  earliest  workers  in  the  I.E.C,  and  his  colleagues, 
as  the  guests  of  the  Swi.ss  Committee,  would  l)c  the  first  step 
in  renewed  co-operation  with  the  German  electrical  industry. 

Mr.  E.  Huber  was  elected  to  preside  over  the  technical  ses- 
bions  of  the  Ratmg  Committee,  and  arrangements  were  made 
for  meetings  of  the  other  Advisory  Committees  to  be  held 
during  the  we«k. 

The  main  object  of  the  meetings  of  the  .\dvisory  Committee 
on  Ratmg,  which  was  convened  principally  at  the  reque*it 
ol  the  British  National  Committee,  was  to  consider  the  diffi- 
culties which  have  ari.sen  in  the  attempt  to  introduce  into 
practice  the  method  recommended  by  the  I.E.C.  of  rating 
electrical  machinery  on  the  maximum  continuous  load. 

The  British  Delegation  staled  that  it  had  been  found  po.s- 
sible  to  adopt  the  I.E.C  ^fi  rating  without  overload  for 
certain  classes  of  machine,  but  for  the  ordinary  type  of  indus- 
trial motor  and  generator  the  estiildislied  British  practice  had 
for  many  years  past  been  to  rate  these  machines  on  a  40° 
temperature  rise  with  an  overload  of  25  per  cent. for  two  hours. 
ITie  British  Committfe  had  found  ili-pll  in  a  ditlieult  poition 
in  Its  pffortK  to  be  loyal  to  it.-,  industry  and  to  the  I.E.C. 
.18  well  and  this  wa?  the  roaof.n  '<  hv  if  appealed  t<i  the  I.E.C. 
for  asfiitance  in  finding  a  aolutir.n  of  the  problem  copkfront. 


on  liil'i.rati)ry  experience  carried  out  many  years  ago,  jukI 
experience  with  the  use  of  modern  materials  and  methods  of 
measurement  might  justify  a  review  of  the  I.E.C  maximum 
temperature  limits,  was  most  desirous  of  putting  forward 
only  such  proposals  as  would  be  entirely  within  the  I.E.C. 
limits. 

Some  discussion  then  took  place  as  to  the  necessity  of  the 
I.E.C.  introducing  overloads,  seeing  that  any  National  Com- 
mittee was  perfectly  at  liberty  to  specify  overloads  in  its 
national  rules  so  long  as  this  did  not  involve  temperatures 
beyond  the  I.E.C  figures.  In  view,  however,  of  the  commer- 
cial importance',  attached  to  this  question  by  the  British  Com- 
mittee, the  other  delegations,  desiring  to  give  satisfaction 
t!)  the  Britisli.  after  further  discussion  agre.ed  to  con.sider  the 
question  of  lecommending  the  introduction  within  the  I.E.C. 
limits  of  a  nominal  rating  with  an  overload  as  an  international 
.'standard. 

In  deference,  therefore,  to  the  British  views,  the  .Advisory 
Cornmittee,  with  the  help  especially  of  M.  Boucherot  (France) 
and  Signor  Scmenza  (Italy),  endeavoured  tn  find  a  solution 
satisfactory  to  their    British   colleagues. 

The  American  delegates,  whilst  they  bad  not  come  with 
any  precrmcrived  ideas  or  definit<>  proposals,  were  at  the  same 
time  inclined  io  fnvour  the  British  suggestion,  although  they 
pointed  out  that  there  was  a  tendency  in  the  United  States 
towards  a  tO°  single  rating  without  overload,  which  would 
imply  .1  lihiTnllv  desicn.d  maciine  capable  of  carrying  both 
the-mechamcal  and  electrienl    overloads  that  such  machinena 
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had   to  meet  in  urdiuary  rtvicc.     They   urged  most  stroiiyly 
that  one  rating  only  should  be  adopted. 

In  an  international  meeting  of  such  a  nature,  much  time 
has  of  necessity  to  be  taken  up  with  explanations,  for  in  the 
discussions  terms  not  fully  comprehended  by  everybody  are 
often  UBed  and  also  translations  into  different  languages,  and 
much  patience  has  to  be  exerciwnl  in  dealing  with  the  various 
points  as  they  arise;  in  some  instances  time  was  allowed 
through  adjournment  of  the  official  sittings  tor  members  of  each 
delegation  to  discuss  details  amongst  themselves.  It  was  not 
until  the  Thursday  that,  with  the  help  of  M.  Boucherot,  a 
generally-acceptable  proposal  embodying  the  wishes  of  the 
British  delegates  was  agreed  to,  for  submission  to  the  National 
Committees,  to  the  effect  that  overhead  ratings  within  the 
I. B.C.  maximura  continuous  rating  be  recognised  and  that,  for 
general  industrial  machmes  (the  class  to  be  defined  later) 
where  overloads  have  to  be  provided,  a  machine  having  a 
4(J°  C.  temperature  rise  and  capable  of  carrying  2.5  per  cent, 
overload  for  two  hours  applied  at  the  end  of  the  full-load 
run  be  recommended,  the  overload  only  to  be  applied  under 
such  conditions  of  air  temperature  as  will  not  cause  the 
limits  of  maximum  temperatme  laid  down  by  the  I. E.G.  to 
be  exceeded.  It  will  be  remembered  that  the  main  object 
of  the  international  rating  of  electrical  machinery  is  to  estab- 
lish an  equitable  ba.sis  of  comparison  of  tenders,  and  much 
discussion  took  place  as  to  the  method  of  indicating  the 
relation  l>etween  the  proposed  British  nominal  rating  and 
the  I.E.C.  single  rating.  To  carry  this  into  effect,  Signer 
Semenza  suggested,  and  it  was  ultimately  agreed  to  recom- 
mend, that  the  rating  plate  of  the  machine  indicate,  in 
addition  to  the  other  information,  the  output  under  the 
ordinary  I. E.G.   continuous  rating  (.50°  G.  rise). 

With  this  decision  the  meetings  of  the  Advisory  Oommittee 
were  adjourned,  and  the  British  delegates  expressed  their 
thanks  and  appreciation  of  the  manner  in  which  their  pro- 
jK>sals  had  been  received.  They  had  fulfilled  their  obligation 
to  consult  the  Advisory  Gonamittee  before  introducing  into 
their  National  Rules  recommendations  at  variance  with  those 
of  the  I. E.G.,  and  in  view  of  the  agreement  now  arrived  at, 
they  felt,  and  the  uicuibors  agreed,  that  they  would  be  at 
liberty  to  proceed  with  the  urgently-required  revision  of  their 
National  Rules,  introducing  into  the  new  British  Rules  a 
lower  temperature  rise  and  an  overload  rating  conforming  as 
to  ultimate  temperatures  with  the  I.E.C.  hmits.  and  indicating 
at  the  same  tune  on  the  rating  plate  the  relation  between  their 
40°  degree  rating  with  overload  and  the  I.E.C.  50°  single 
rating. 

The  German  representatives,  at  the  close  of  the  meeting, 
expressed  their  appreciation  of  the  manner  in  which  they 
had  been  received,  and  said  their  desire  was  to  resu.scitate 
the  German  National  Committee  and  its  work,  and,  so  far 
as  possible,  to  bring  the  German  rules  entirely  into  harmony 
with  the  rules  of  the  I.E.C. 

A  meeting  of  the  Advisory  Committee  on  Graphical  Symbols 
was  held,  with  Dr.  Wyssling  (Switzerland)  in  the  chair.  The 
proposals  put  forward  at  Brussels  in  19'20  were  carefully 
looked  through,  and  additional  symbols  were  added.  In  the 
discussion  the  delegat"s  had  before  them  the  graphical  sym- 
liols  issued  by  the  B.E.S.A.  (B.S.S.  No.  108)  and  those  of 
the  Italian  and  Swedish  and  Swiss  Committees. 

.V  meeting  with  regard  to  Standard  Pressures  and  Regula- 
tions for  Overhead  Transmission  was  also  held,  and  in  this 
case  Dr.  Mailloux  took  the  chair. 

With  regard  to  the  .standard  pressures  recommended  to  the 
National  C/ommittees  by  the  Advi.sory  Committee  at  Brus^els. 
the  various  delegates  gave  their  views.  The  recouunendations 
made  at  Brussels,  including  the  proposal  to  adopt  45,000  (de- 
dared  pressure)  as  the  iutenuediatc  pressure  between  30,0110 
and  60,000  volts   were   confirmed. 

The  French  suggestion  that  1'20,00U,  I.JO.CXIO,  and  •22ii,i«wi 
volts  should  be  the  next  stages  was  briefly  discussed,  and 
referred  to  the  National  Conunittees,  but  without  a  six'cilic 
U'commendation. 

.V  point  was  brought  forward  by  Mr.  Doane  (U.S..\.) 
regarding  the  low  pressures  for  electric  lighting,  stating  that 
a  pressure  in  the  neighbourhood  of  110  or  115  volts  was  be- 
cxHuing  a  necessity  from  experience  in  the  economic  production 
of  light. 

The  detailed  work  in  respect  of  overhead  transmission  was 
not  sufficiently  advanced  for  more  than  a  general  exchan^;i' 
of  views,  but  it  was  agreed  to  ask  the  Belgian  C'oimuitteo. 
which  had  taken  a  most  prominent  part  in  the  question  of 
regulations  for  overhead  transmission,  to  bring  forward  for 
<.-<insideration  a  skeleton  set  of  rules  which  might  be  adopted 
as  a  guide  for  all  countries. 

A  meeting  of  the  .Advisory  Committee  on  Screw  Lamps, 
Caps,  and  Holders  was  also  held,  and  was  presided  over  by 
Dr.  Mailloux.  This  was  the  tinst  occasion  on  which  the  manu- 
facturers of  lampholders  in  the  different  nations  had  come 
together  under  the  .same  roof.  The  ground  had  been  fully 
prepared  by  M.  Zetter  (Paris)  and  Mr.  S.  W.  Attwell  (Great 
Britain)  and  also  by  the  .\mericans,  and  as  a  result  of  an 
exhaustive  review  of  the  situation,  the  proposal  of  Mr.  Doiiiie 
(United  States)  that  the  lampholder  should  first  be  standard- 
ised, rather  than  the  lamp  cap,  was  agreed  to.  Proposals  in 
full  detail  are  to  be  drawn  up  in  con.sultation  with  the  exivrts 
in  the  various  works  manufacturing  the  lamphnlderp.  and  are 
to  be  put  forwnrd  at  an  earlv  date 
The   difficulties   in    the    wax    of   accompli.=hmg    this   nnich- 


desirf>d  object  did  not  seem  so  msufjerable  -.a  had  previously 
appeared,  and  as  the  meeting  included  representatives  from 
France,  Holland,  Germany,  the  United  States,  Sweden,  and 
Great  Britain,  there  is  every  reason  to  look  forward  to  an  early 
solution  of  this  problem. 

The  delegates  were  entertained  at  a  reception  at  the  Opera 
House  by  the  Town  Council,  ajid  at  a  banquet  given  by  the 
Swiss  Committee.  They  visited  the  headquarters  of  the 
League  of  Nations,  where  they  were  received  by  Sir  Eric 
Drummond,  K.C.B..  the  Secretary-General,  and  where  the 
aims  and  objects  of  the  I/cagiie  were  fully  explained.  A  visit 
was  also  paid  to  the  works  of  Messrs.  Secheron  &  Co..  when- 
large  electric  locomotives  were  in  process  of  manufacture. 

Special  arrangements  were  made  for  the  delegates,  by 
electric  tramcars  and  automobiles,  to  visit  the  water-power 
works  erected  on  the  Rhone  at  Chauzy-Pougny. 

In  addition  to  the  honorary  secretary  (Col.  R.  E.  Crompton, 
C.B.)  and  the  general  .secretary  (Mr.  C.  le  Mai.stre.  C.B.E.), 
the  British  delegation  comprised  :— Mr.  Attwell.  Mr.  E.  G. 
Batt,  Mr.  A.  R.  Everest,  Sir  Richard  Glazebrook,  K.C.B.,  Mr. 
P.  Good  (Secretary,  British  Committee),  Major  H.  Gunton, 
Mr.  P.  V.  Hunter,  C.B.E.,  Mr.  J.  S.  Peck,  Mr.  C.  Rodgers, 
O.B.E.,  Mr.  Roger  Smith,  and  Mr.  C.  C.  Wharton.  India 
was  represented  by   Mr.  .1.  W.   Meares. 


SOME     OTHER     WIRELESS     ASPECTS. 


By  W.  a.  C.  PHILLPuT. 


Ok  searching  the  index  of  the  papers  read  before  the  various 
institutes  during  the  past  year  for  a  .suitable  title  for  a 
scientific  treatise  I  find  that  some  aspects  api)ear  to  be  com- 
pulsory. In  mine,  therefore.  I  have  endeavoured  to  show  a 
fitting  respect  for  established  precedent  without  slavishly 
adhering  to  the  hide-bound   traditions  of   a   hoary   antiquity. 

Wireless  has  always  appealed  to  me  as  being  about  the  least 
interesting  hobby  in  existence  for  the  man  without  curiosity 
as  to  his  neighbour's  affairs,  and.  until  lately,  I  fancied  that 
this  fact  alone  accounted  for  its  tremendous  popularity. 
-Another  manifestation  of  the  parlourmaid  instinct  I  thought 
it,  without  danger  from  draughts,  and  the  fact  that  the 
further  oft'  the  people  who.se  domestic  chat  was  overheard  th<- 
better  the  listeners  liked  it  I  put  down  to  common  prudence. 
I  admit  that  I  have  myself  felt  the  hypnotic  influence  of  the 
gentleman  with  the  painfully  well-off  voice  who  discourse.s 
from  the  Strand,  but  to  say  that  I  ever  .said  :  "  Please  Sir  I 
it  wasn't  me"  in  reply  to  his  complaint  about  somebody  .s 
lit  of  reactance  while  I  was  listening-in  with  a  sixpenny 
crystal  set,  is  an  absurd  canard,  and  I  take  this  opportunity 
of  denying  it. 

Recently,  however,  I  have  discovered  another  explanation 
of  the  popularity  of  the  sport,  but  till  now  have  been  unable 
to  classify  it  as  either  a  ])rimary  or  secondary  cause. 

Briefly.  I  find  that  it  enables  large  numbers  of  gentlemen. 
whose  opportunities  would  otherwise  be  limite-i,  to  talk  in 
scientific  language — the  radiatic  dialect — and  the  remarkable 
skill  shown  by  the  experts  in  bringing  unseemly  words  into 
ordinary  speech  has  never  been  equalled  since  Harris's  famous 
report  of  his  jouniey  up  the  Matterhorn  to  Mark  Twain. 

Holding  these  heterodox'.' — dyne'.' — which  is  it'.' — views  on 
the  subject  it  is  but  natural  that  the  bulToon.  Fate,  should 
bring  mo  in  daily  contact  with  such  numbers  of  radiacs  as 
would  satisfy  Marconachi  (as  I  have  heard  an  es-service  en- 
thusiast call  him)  hi'mse"lf. 

In  certain  emergencies — between  twelve  and  one — it  is  my 
duty  to  endeavour  to  sell  wireless  oddments  to  persons  witii 
money  enough  to  buy  them,  and  Fate,  of  course,  sends  more 
customers  to  my  crowded  hour  of  glorious  life  than  come  to 
our  own  expert  in  a  day.  For  my  assistance  the  various 
articles  we  sell  are  put  on  labelleii  trays,  so  that  when  l>e 
Jones,  Junior,  requires  a  filament  rheostat  I  do  not  send  him 
away  with  the  insulated  pliers.  This  s<>ems  simple,  and  if  De 
Jones  came  alone  or  silent  I  could  bear  up  under  the  strain, 
but,  unfortunately,  he  usually  brings  Montmorency  with  him. 
and  they  brag  and  lie  about  their  toys  and  drag  in  long  words, 
and  try  new  ones  on  me  and  e.ach  other,  till  T  find  niyeslf 
unable  to  siieak  or  write  a  word  without  an  "  ic  "  in  it. 

For  instance,  De  Jones  came  along  a  day  or  two  ago  on  his 
motor  cycle  bringing  Montmorency  with  him  on  the  carrier. 
Just  before  ho  arrived  it  hapivnod  that  the  shop  charwoman 
had  swiped  all  my  samples  off  the  trays  and  reset  the  scene 
by  the  light  of  nature  Some  instinct  seemed  to  tell  me  that 
"  50  ft.  h.d.  copper  "  could  not  be  made  of  glass,  so  I  refused 
to  st^U  anything  until  the  real  wireless  merchant  came  back. 
but  this  did  not  deter  De  Jones.  He  had  come  to  show  Mont- 
morency how  much  he  knew  in  the  place  where  they  were 
.supposed  to  know  it.  and  he  did.  He  turned  to  a  thing  with 
a  knob  on  it^ — nearly  all  our  things  have  knobs  on — and  re- 
marked that  it  looked  a  rotten  sort  of  variometer.  Mont- 
morency, game  as  a  pebble,  countered  with  a  duolateral,  to 
which  De  Jones  promptly  responded  with  atmospherics.  This 
appeared  to  be  a  tactical  error,  as  Montmorency  had  heard  it 
before,  and  he  slipped  in  a  couple  of  variable  condensers  and 
an  amplifier  with  tilling  effect.  De  .Tones,  recognising  that 
his  opponent  carried  too  many  guns,  retired  with  a  side  slap 
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St  the  non-combatant — me — a  suggestion  that  they  couie  back 
when  somebody  who  linoc  something  was  there.  The  scien- 
tists returned  to  their  motor-bike,  but  as  some  layman  had 
taken  the  opportunity  of  pushing  back  the  spark  lever,  when 
De  Jones  gave  his  starting  kick  the  silencer  burked  once  like 
a  dog  and  was  silent.  Prom  the  shop  door  I  suggested  advanc- 
ing the  ignition  and  De  Jones  thereupon  backed  an  inch  off 
the  magneto  lead,  in  such  a  manner  as  to  make  perfectly 
plain  the  subtle  mind  process  which  told  him  the  shorter  the 
distance  the  spark  had  to  go  the  quicker  it  would  get  there. 
This  is  by  way  of  an  appetiser ;  the  full  meal — which  feeds 
me  right  up — I  get  when  compelled  to  listen  to  a  discussion 
between  two  of  the  bigheads  of  the  local  "  Wireless-er-Radio- 
Society."  They  begin  civilly  enough,  as  a  rule.  Bighead  A. 
will  offer  Bighead  B.  a  couple  of  wave-lengths,  for  an  inter- 
valve  transformer  with  cantilever  springing.  This  will  be 
taken  up  and  a  counter  offer  of  some  high  resistance  for  a 
second-hand  brass  formula  will  lie  made  and  accepted.  Then 
A.  will  gently  extol  the  virtues  of  an  air  dielectric  he  has,  to 
which  B.  will  reply  that  his  is  better  and  has  his  name  en- 
graved round  the  edge.  A.  makes  ground  with  a  remark 
caught  with  the  dry  tly  between  an  air-pilot  in  New  Zealand 
and  his  passenger;  and  B..  not  to  be  outdone,  produces  a  7  lb. 
curse  from  Kamchatka  that  he  picked  up  on  the  spokes  of  a 
bicycle  wheel.  .\t  the  point  where  they  pass  on  io  the  remark- 
able performances  of  their  respective  friends'  sets  ("  My  big 
bruvver's  bigger'n  vmir  biu  liruwor  ")  I  leave  them. 


I  had  occasion  to-dav  to  dispose  of  an  elderly  wireless 
clergyman;  a  few  high-frequency  oscillations  with  a  blunt 
instrument  and  I  had  tuned  him  up.  A  curious  document 
was  found  on  the  body,  laid  out  in  the  long  and  shorts  of  the 
pious  and  immortal  one.  Translated  into  a  language  it  ran 
roughly  as  follows:  — 

"  To  my  wife,  .\nn,  whose  distaste  for  scientific  pursuits  I 
have  deeply  deplored,  I  leave  my 

Loud  Speaker  and  second-best  Receiving  Set 
ill  token  of  my  forgiveness. 

To  my  daughter,  Etheria,  I  leave  my  crystal  detector  and 
Honeycomb  Coils 
in  grateful  recognition  of  the  .^iweetness  of  her  disposition. 

To  my  son  Hertz,  who  has  shown  himself  in  many  respects 
an  undutiful  child,  and  has  spoken  disrespectfully  of  a  micro- 
farad, I  leave  my 

Basket  Inductance 
with  the  string  handle. 

I  leave  my  tuning  inductance  and  super-regenerative  circuit 
to  the  Asylum  for  the  Deaf  and  Dumb,  and  to  my  cook,  LNOR, 
I  leave  my  pancake  of  seventy  turns,  as  a  slight  acknowledg- 
ment of  her  capacity. 

To  my  brother    Thomas,  should    he    survive   me,    who   has 
always  prided  himself  on  his  hard-headedness,   I  leave  my 
Block  of  Ebonite. 


THE     HYDRO-ELECTRIC     POWER    COMMISSION     OF    ONTARIO. 


ANNUAL     REPORT. 


The  fourteenth  annual  report  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  covering  the  year  ended  October 
3l8t,  1921,  is  a  volume  of  530  pages,  containing  a  vast  amount 
of  statistics,  which  clearly  indicates  the  wide  extent  of  the 
Commission's  activitie.=.  The  size  of  the  report  renders  ade- 
quate treatment  in  our  limited  space  out  of  the  question,  but 
in  the  following  review  the  progress  made  is  briefly  recorded, 
with  other  facts  of  particular  interest. 

.\t  the  end  of  the  year  the  Commission  had  a  t(jtal  length 
of  i.Oii  miles  of  transmission  lines  in  service,  nearly  half  of 
this  being  part  of  the  Niagara  System,  which  is  the  largest 
of  the  Commission's  undertakings.  This  total  did  not  include 
the  UO.OOO-V  steel-tower  lines  of  the  Niagara  system  or  lines 


from  the  Queenston-Chippawa  system  was  rendered  available. 
The  operation  of  the  Niagara  high-pressure  station  was  prac- 
tically continuous  (99.987  per  cent.),  there  being  only  one 
total  interruption  of  supply  due  to  the  failure  of  station  equip- 
ment. On  64  days  of  the  year  elec'*rical  storms  were  ex- 
perienced, but  the  lightning  arrester  equipment  proved  re- 
liable, and  damage  to  the  .system  was  avoided.  The  increased 
demands  necessitated  the  installation  of  additional  trans- 
formers at  a  number  of  local  stations.  Condensers  of 
5,000-kVA  and  10.000-kVA  capacity  were  introduced  during  the 
year  with  beneficial  results  to  the  system,  especially  in  im- 
proved voltage  regulation.  The  principal  feature  of  the  year's 
constructional   work  on  this  system   was,  uf  course,  the  pro- 


FiG.  1.— Standard  Sdspension 
TowRR,  ig-iO  Type. 


tu,.  -J.— Lnterior  ok  Nipigon  Power  House  (Incomplete). 


acquired  by  the  Commission,  which  represented  a  further  960 
miles.  During  the  year  the  addition  made  to  transmission 
nysteras  amounted  to  170  miles,  the  principal  extensions  being 
in  the  St.  Lawrenco  and  'Jhunder  Bay  systems.  It  is  of 
interest  to  note  that  by  far  the  greater  part  of  these  additions 
(149  miles)  was  of  ste-jlreinforcd  aluminium.  The  110,OOfl-V 
fiteel-tower  lines  had  a  total  length  of  467  miles  and  a  further 
bo  miles  wa.s.  Ijeing  constructpd.  The  latter  includes  a  hne  from 
Queenston  to  Burlington.  Ihe  type  of  tower  employed  is 
shown  in  fig.  1. 

In  the  report  upon  the  operations  of  the  various  systems  it 
is  sati.sfactory  to  note  that  the  power  demand  increased  to  a 
considerable  extent  In  the  Ni.-i tiara  system  the  call  for 
power  was  so  great  that  arrangernentii  had  to  be  made  to 
obtain  39,000  h.p.    from    power   companies    until    tfce    power 


gress  made  with  the  first  part  of  the  Queenston-Chippawa 
system,  but  as  this  is  now  in  operation  the  record  is  rather 
out  of  date.  The  development  has  been  dealt  with  from  time 
to  time  in  our  pages,  and  the  first  two  ."i.S.OOO  h.p.  sets  were 
placed  in  commission  early  this  year.  The  third  set  was  to 
have  been  started  in  .'\ugust  or  September.  In  June,  1921,  the 
constructional  work  was  seriou.sly  retarded  by  the  destruction 
of  the  Montrose  distributing  station  by  fire.  The  destroyed 
plant  w.na. temporarily  replaced  by  borrowed  equipment,  and 
the   service  was  restored   within  fifteen  days. 

The  plant  of  the  Ontario  Power  Co.  suffered  breakdowns 
on  two  occasions.  One  totally-enclosed  generator  and  a  semi- 
enclosed  generator  had  their  armature  windings  totally 
destroyed  hy  burn-outs,  the  staff  being  unable  to  get  at  the 
fires  to  extinguish  them.     As  a  result  of  these  mishaps  it  was 
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decided  to  employ  only  opon-type  end  tihields  m  future,  and 
arrangements  were  luiide  to  liavo  these  fitted  to  the  machines. 
Throughout  the  Niagara  hystem  the  principal  tranbformer 
stations  were  improved  and  their  capacity  increased.  Similar 
operations  were  caixied  out  in  the  Severn,  Eugenia,  VVasdell's, 
and  St.  Lawrence  systems.  In  the  last  the  principal  improve- 
ment was  the  substitution  of  four  5,UU0-kVA  transforiuers  lor 
the  same  number  of  1,'2.50-kVA  transformers.  The  Almonte 
municipal  plant,  in  the  Kideau  system,  was  increased  by  the 
addition   of  a  '200-kV.'V,    three-phase   generator. 

Next  to  the  Queenston-Chippawa  development  the  most 
important  work  was  the  construction  of  the  Nipigon  generat- 
ing station — part  of  the  Thunder  Bay  ey.stem.  To  enable  the 
city  of  Port  Ai-thur  to  be  supplied  with  iiower  upon  the  termi- 
nation of  its  contract  with  the  Kaministiquia  Power  Oo.,  it 
was  decided  to  complete  the  erection  of  the  first  of  the 
10,600-kVA  generators  and  to  install  temporarily  two  of  the 
8,()00-kVA  transformers.  This  preceded  the  completion  of  the 
building,  and  temporary  wooden  walls  were  erected  to  pro- 
tect the  plant.  This  first  section  was  put  into  operation  on 
December  20th,  1920;  the  second  generator  commenced  work 
on  March  14th,  1921.  A  view  of  the  interior  of  the  station 
is  given  (fig.  2).  The  power  from  these  machines  was  dealt 
with  by  temporary  switching  equipment  until  August  7tih, 
1921,  when  the  permanent  high-  and  low-pressure  switchgear 
was  ready  for  service.  The  power  was  at  first  supplied  to 
Port  Arthur  at  62,500  V,  but  the  pressure  was  subsequently 
raised  to  110,000  V. 

In  the  Central  Ontario  system  the  equipment  at  several 
generating  and  transforming  stations  was  improved  and  ex- 
tended. The  Eanney's  Falls  generating  station,  with  two 
5,000-h.p.  sets,  was  proceeded  with,  and  it  was  hoped  that 
power  would  be  available  early  in  the  present  year.  The 
capacity  of  the  Nipissing  generating  station  was  increased  by 
the  installation  of  a  new  1,400-kVA  Canadian-Westinghouse 
generator  and  three  900-kVA  transformers.  The  replaced 
plant  was  to  be  removed  to  other  stations.' 

The  total  capacity  of  the  transformers  installed  or  ordered 
by  the  Commission  at  the  end  of  the  year  covered  by  the 
report  was  1,043,386  kVA,  and  a  complete  list  of  sub-stations 
is  given  in  the  report.  The  largest  sub-station  was  tlhat  at 
Queenston,  which  had  a  capacity  of  22-5,000  kVA;  the  Niagara 
sub-station  followed  closely  with  202,000  kVA. 

During  the  year  surveys  and  storage  studies  were  made  on 
the  St.  Lawrence  between  Prescott  and  Cornwall  and  other 
sections,  and  also  on  the  Trent,  Crow,  and  Seguin  Rivers. 

A  large  number  of  municipalities  received  engineering 
assistance  from  the  Commission,  and  great  advances  were 
made  in  the  provision  of  power  to  rural  districts.  In  fihe 
Niagara  system  over  3,000  applications  were  received,  and 
report.s  from  all  over  the  province  indicated  increasing  recog- 
nition of  the  benefits  which  the  Commission  has  in  its  gift. 

On  the  financial  side  the  showing  is  most  satisfactory.  The 
annual  surpluses,  after  providing  all  possible  cost  of  operation, 
including  an  adequate  depreciation  charge,  have  increa.sed. 
until,  in  1921,  the  combined  annual  surpluses  of  the  munici- 
palities amounted  t  ■  .$619,726.  The  total  plant  value  increast^l 
from  $10,081,469  in  1913  to  $31,6.56,855  in  1921;  and  the  total 
assets  from  $11,907,827  to  $40,111,979.  The  liabilities  have 
not  increa.sed  in  the  same  proportion  as  the  assets,  rising  from 
$10,408,3.52  to  $25,434,2.58.  The  rea.son  for  this  is 
that  much  of  the  cost  of  the  increasing  plant  value 
has  been  financed  out  of  surplus  and  reserve  ac- 
counts without  increasing  the  liabilities  of  the  vari- 
ous systems.  There  has  been  a  steady  decline  in  the 
ratio  of  net  debt  to  total  as.sets.  This  was  88  per  cent,  in  1913 
and  63.3  per  cent,  in  1921.  Out  of  205  municipalities  only  32 
failed  to  meet  their  actual  cost  of  operation  without  regard  to 
depreciation,  and  11  of  these  had  been  in  operation  for  less 
than  a  year.  A  total  of  51,  including  the  al)ove,  failed  to  pro- 
vide full  theoretical  depreciation  in  addition  to  operation  and 
maintenance  expenses.  These  showed  a  deficit  of  $86,069.  but 
the  profits  of  $705,79.5  earned  by  the  remainder  gave  the  net 
profit  for  the  whole  indicated  above. 

Over  200  pages  _  of  the  report  are  devoted  to  details  of 
fin.Tnce,  consumption,  rates,  and  other  items  of  intere.st  relat- 
ing to  tTie  municipalities  served  by  the  Commission.  A  casual 
study  of  the  tables  is  sufficient  to  give  an  idea  of  the  rapid 
growth  of  the  system — only  in  a  very  few  ca.ses  is  tfiere  any 
indication  of  retrogression,  and  in  none  of  these  is  it  serious. 

Other  tables  form  a  record  of  the  extent  and  cost  of  street 
lighting  in  "  hydro  "  municipalities,  and,  so  far  as  can  be 
judged  by  mere  figures,  it  would  appear  that  Ontario  town- 
ships are,  generally,  in  advance  of  a  great  number  of  British 
towns  of  l.ivger  populatlniis.  It  is  seen  that  in  the  majority 
sums  ranging  from  one  to  two  dollars  per  head  arc  spent  on 
public  lighting.  Typical  examples  of  the  extent  to  which 
towns  are  electrically  lighted  may  be  given,  .^cton,  with  a 
population  of  1,594.  has  no  less  than  165  100-W  lamps  in  ser- 
vice—the cost  per  head  being  $1.15  per  annum.  Among  the 
larger  cities  is  Hamilton  (population  114.766)  which  employs 
7.600  100-W  lamps  and  1,200  ranging  from  200  to  500  W. 
The  cost  per  head  per  annum  is  $0.57.  The  rates  charged  to 
municipalities  for  bulk  .supplies  of  power  are  also  given  in 
tahles.  These  are  only  estim.ited  figures,  the  total  chnrgo 
being  adjusted  at  the  end  of  the  accounting  period,  so  that 
only  tie  actual  cost  of  supply  is  paid. 


With  regard  to  railways,  it  is  stated  that  bonds  to  tie 
extent  of  $900,000  were  guaranteed  by  the  Government  tor 
the  improvement  and  extension  of  the  Essex  districi  systwii. 
The  City  of  Guelph  radial  railway  was  taken  over  and  bonds 
to  the  extent  of  $150,000  were  issued,  to  enable  improveiudtitB 
to  be  carried  out. 

A  great  deal  of  routine  work  was  carried  out  in  the  Com- 
mission's laboratories.  High-pressure  testing  assumed  large 
proportions.  The  Commission  has  apparatus  for  obtaining 
single-phase  voltages  of  200,(J00  at  25  cycles,  and  400,000  a« 
60  cycles.  In  the  Photometric  Section  many  new  hghting 
devices  were  tested,  and  in  the  Structural  Materials  Labora- 
tory a  large  amount  of  work  was  done  for  the  benefit  of  the 
Commi.ssion's  constructional  department.  The  volume  is 
illustrated  with  about  40  views  and  16  diagrams,  and  a,  map 
of  the  system  is  provided. 


The  "  Murray  "   Report  on   Electrical  Undertakings. 

COM.MISSIO.NKHS'    ReI-LY. 

Messrs.  lIuiTay  &  Flood,  a  firm  of  United  States  consulting 
engineers,  received  a  commission  some  time  ago  to  prepare  a 
report  comparing  electrical  undertakings  or  "  utilities  "  owned 
by  the  public  and  those  in  private  hands.  The  result  was  a 
voluminous  reiJort  in  which  government  ownership  was 
strongly  condemned— the  Hydro-Electric  Power  Commission 
of  Ontario  being  the  example  of  public  ownership  chosen.  Mr. 
W.  S.  Murray  signed  the  report  and  from  this  fact  it  was 
termed  the  "  Murray  Report."  The  Commission  has  now 
published  What  purports  to  be  a  complete  refutation  of  the 
statements  made  in  the  report.  Sir  Adam  Beck,  the  chairman, 
in  a  foreword  says  that  the  report  is  represented  to  be  "  based 
on  an  impartial  and  exhaustive  study  "  of  the  materials  freely 
supplied  by  the  Commission.  Eighty-five  per  cent,  of  the  con- 
tents consists  of  information  epitomised  or  otherwi.se  arranged 
by  the  author  from  data  supplied  by  the  Commission,  while 
in  the  remainder  the  privately-owned  utilities  in  the  United 
States  are  dealt  with,  but  only  in  an  incomplete  manner, 
giving  no  adequate  indication  of  the  .sources  and  limitations 
of  the  information.  Sir  Adam  jxiints  out  that  the  undertaking 
with  which  he  is  connected  is  not  "  government-owned."  but 
is  an  example  of  co-operative  municipal  ownership  working 
through  the  agency  of  independent  commission  control  and 
adrninistration,  entirely  free  from  any  political  interference. 
It  i.s  claimed  that  the  Murray  report  is  not  "exhaustive  ' 
and  "  impartial  "  as  stated,  and,  embodying,  as  it  does,  such 
fallacious  methods,  its  conclusions  also"  are  necessarilv  un- 
sound. Mr.  Murray  is  said  to  have  made  many  statements  at 
absolute  variance  with  well-known  facts,  but  we  have  space 
for  only  a  few  of  these. 

In  connection  with  the  Queenston-Chippawa  development, 
Mr.  Murray  stated  that,  in  his  opinion,  such  work  should 
not  have  been  carried  out  during  the  period  of  high  costs  of 
labour  and  material,  and  as  a  consequence  the  rates  charged 
for  energy  for  this  source  would  constitute  a  serious  burden 
to  consumers.  The  Commission  .states  that  the  development 
was  ah.solutely  necessary  and  tliat  the  power  produced  by  the 
first  projected  development  of  300,000  h.p.  would  have  "been 
insufficient  to  meet  demands,  and  an  increase  to  450.000  h.p. 
was  necessitated.  It  is  shown  that  the  power  generated  by 
the  first  two  units  was  ab.sorbed  in  a  very  short  time  without 
taking  the  load  from  other  stations,  and  this  in  spite  of  the 
existence  of  trade  depression.  To  arrive  at  the  cost  of  power 
Mr.  Murray  is  said  to  have  deliberately  inflated  capital  charges 
by  as.suming  interest  at  the  rate  of  8.15  r>er  cent,  instead  of 
the  actual  rate  of  5.75  per  cent.,  thus  adding  a  false  annual 
charge  of  $1,6.52„500.  By  this  and  other  means  the  annual 
production  cost  is  rai.sod  to  $12.310.tX)0— as  against  a  corrected 
total,  even  under  his  own  assumptions,  of  $7,200,000,  or 
$2.5.0)  iier  h.p.-ye.ir  as  against  $14.00.  Finally,  it  is  made 
clear  by  the  Comnii.s.sion  that  without  the  Queenston-Chip- 
pawa development,  the  municipalities  would  he  experiencing 
a  .shortage  of  12,5.(XX1  h.p,  which  would  be  dailv  increasing. 
Mr.  Murray  averred  that  the  Commis.sion's  methods  of  charg- 
ing favoured  municipalities  near  to  the  source  of  supply,  tend- 
ing to  concentration  of  industries  near  the  main  transmission 
lines,  and  the  retardation  of  the  development  of  outlying  dis- 
tricts. Apart  from  the  fact  that  this  is  not  the  c.i.ee.  Mr. 
Murray  naivoly  admitted  later  in  the  report  that  "the  trans- 
mission distances  to  reach  their  customers  are  generally  greater 
than  those  of   the  private  companies  compared  thereto." 

The  Nipigon  development  (Thunder  Bay  Sy.stem)  was  also 
criticised  as  being  unnecessary.  Mr.  Murray  said  that  this 
with  the  power  supplied  by  the  Kaministiquia  Power  Oo. 
would  provide  3  h.p.  per  head  of  iwpulation.  five  times  the 
per  capita  power  available  in  the  Niagara  System.  The  two 
districts  are  not  comparable:  the  Thunder  Bay  district  has 
numerous  pulp  and  paper  mills,  and  grain  elevators  involving 
the  employment  of  a  small  number  of  men.  while  the  Niatrara 
district  is  more  thickly  populated,  being  principally  an  agri- 
<'ultnral  di.striet.  Contrary  to  Mr.  Murray's  assertion,  the 
Kaministiquia  Co.  was  quite  unable  to  meet  all  demands.  The 
iilant.  although  of  a  capacity  of  35,0(X1  h.p..  can  only  generate 
16,(100  h.p.  continuously,  owing  to  the  nature  of  the  water 
supply.  It  is  shown  that  the  work  was  undertaken  at  the 
urgent  request  nf  the  Provincial  Government  nnd  the  munici- 
p«lities.    The  Murray  rsport  claimed  that  an  alternative  power 
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6ite  would  hare  been  preferable — the  Eamisistiquia  River  and 
L>og  Lake,  but  the  Coniiiiission  presents  data  showing  that 
whereas  the  mean  dejfiniable  flow  at  the  Nipigon  develop- 
lueiit  is  b,oOU  cu.  ft.  p<.-r  »^ond  at  all  sites,  the  flow  at  t 
1UO6I  faTourable  p.iiu!  •  :  t  .«■  .sujigested  alternative  site  is  only 
1,000  c.f.s.  The  coLiiiurative  estimated  horse-power  at  a  oU 
per  cent,  load  factor  js  . — Kaniiaistiquia,  71,OtiO,  and  Nipigon, 
A)O,0(Xl.  All  other  considerations  favour  the  Nipigon  schemes. 
The  Commissioners'  reply  asserts  that  "  Mr.  Murray's  tinpro- 
fesdonal  handling  of  the  engineering  data  relating  to  the 
subject  of  storage  on  the  Nipijion  Kiver  is,  of  itself,  sufficient 
to  discredit  the  whole  presentiitidn." 

Mr.  Murray,  on  the  question  of  cost.-;  to  consumers,  set 
out  to  compare  California  and  Ontario.  This  was  done  by 
contrasting  an  tmdefined  "  section  of  California  analysed  " 
and  the  Hydro  systems  "  other  than  Siagara."  When  it  is 
pointed  out  that  sii-sevenths  of  the  Couiinission's  power  is 
derived  from  this  source  further  comment  is  unnecessary. 
The  ostensible  reason  for  adopting  this  method  was  that  the 
people  of  the  Niagara  di^trici  ••njoyed  s[)ecial  advantages  in 
having  Niagara  Falls  as  the  source  ot  power. 

The  cost  of  street  lighting  was  found  by  Mr.  Murray  to  b*" 
from  5::)  to  GO  oent.<  iht  l»>ad  in  Buffalo  (N.Y.)  as  against  67 
cents  in  Toronto,  but  lie  oiuitteil  to  ni'-ntion  that  this  only 
represented  the  electrical  half  of  the  Buffalo  lighting.  Th 
actual  cost  was  $1.15  per  head,  owing  t'l  the  use  of  <!as  and 
gasoline;  Toronto  is  wholly  .•leitrically  liglited. 

The  Commission  admits  that  although  the  price  of  power 
for  lighting  and  munjiipal  services  is  higher  in  Buffalo  than 
in  Toronto,  power  charges  are  lower  on  an  avernge.  This  is 
said  to  be  due  to  the  marked  discrimination  made  in  favour 
of  power  consumers  as  against  domestic  consumers  by  the 
supply  companies.  The  overall  average  price  is.  however, 
shown  to  be  much  higher  in  Buffalo  than  in  Toronto,  ar 
with  the  exception  of  a  few  si^vially-favoured  very  large  con- 
sumers of  power,  the  average  cost  of  electriial  energy  to  thi- 
people  i.s  much  higher  in  Buffalo  for  every  clnxs  of  service. 
In  support  of  its  contention  the  Commis.sion  gives  tables  oi 
actual  charges,  a  method  not  adopted  by  Mr.  llurray. 

Tile  Commi.s.-ion's  refutation  concludes: — "  Ina.smuch  as  the 
■  Murray  Report  '  has  been  shown  to  be  permeated  by  mis- 
repre.sentations  and  unjust  statements,  it  is.  after  all.  seen  to 
l)e  but  one  more  of  tho.«e  impotent  attempts  which,  from  rime 
to  time,  have  been  made  to  discredit  the  outstanding  achieve- 
ments of  the  co-operatin;:  hydrc-eio.tric  municipalities  of  the 
province  of  Ontario." 


EAST     OF     SCOTLAND     ELECTRICITY 
DISTRICT. 


CoMMissiONEBS'  First  IsQcmr. 
Ok  December  12th  the  Electricity  Commissioners  opened  a 
pnbUc  inquiry  in  the  City  Chambers,  Edinburgh,  with  regard 
to  the  reorganisation  cf  the  East  of  Scotland  Electricity  Dis- 
trict. Sir  John  Snell  presided,  accompanied  bv  Sir  Harrv 
Haward,  Mr.  H.  Booth,  and  Mr.  W.  Lackie,  with  Mr.  E.  W". 
Hudson  as  solicitor  and  Mr.  D.  S.  Oumberlege  as  clerk.  Mr. 
H.  P.  Macmillan,  K.C,  Mr.  \V.  S.  Kennedy,  and  Mr.  T.  W. 
Cooper  appeared  for  the  Edinburgh  Corporation ;  Mr.  Morrice 
Mackay,  K.C,  fcr  the  Scottish  Central  Electric  Power  Co.; 
Mr.  F.  A.  Gentles,  K.C,  for  the  County  Councils  of  Midlothian 
and  Ea£t  Lothian  and  the  burgh  of  South  Queensferry;  Mr. 
R.  H.  McConnochie  for  the  Leitb  Dock  Commission;  Mr.  J.  R. 
Dickson  for  the  North  British  and  the  Caledonian  Railway 
Companies;  Mr.  Garrett  for  the  National  Electric  Construc- 
tion Co. ;  and  Mr.  Henderson  for  the  West  I>^thian  County 
Council. 

Mr.  M^CMiLUt.N,  K.C,  said  that  surrounding  the  City  of 
Edinburgh  were  country  districts  which  had  hitherto  only 
been  developed  electrically  to  a  very  small  extent,  and  he  re- 
ferred to  the  new  Portobello  power  station  which  the  Edin- 
burgh Corporation  was  completing,  and  its  capacity  to 
■apply  all  tho  Aieotricity  required.  Distribution  in  the  county 
are.i  •  -  -  '  -  f  Edinburgh  would  be  undertaken  by 
aut:  • '.eiving    their   supplies    in    bulk    on 

•gr--  K'iinliurgh    Corj»oration.       The  name 

mic  •  'inns    Electricity    District.      ITie 

O'/ijr,  •  the  inclusion  of  the  parishes  of 

Edd;.  •  J.ir.ir-r.      Thf  Corporation  of 

Edir  '.',uld  he  un- 

wil!;-  .  -o  taken  to 

the  1  ,;?ow.    That 

portK-ri   V.  ~  ■ -n-h  i>ritral  Electric 

Power  C'  -in,',   had  Parliamentary 

powers.     1,  r/f  think  the  exclusion 

of  that  area  ■'■■i^..!  '  ■         •  ..^ne. 

Mr.   GEXTI.FJ*.   K.C  .  ,th  Queens- 

ferry  would    prefer  t'  rch   rather 

than  with  any  other  a-,-  ..-.stion  of  its 

incluKion  or  exclusion  -  T/raissioners. 

whose  function  it  was  t  -  •  rry  could  be 

m'«t  e."oriamicallv  supplK'! 

Mr.  MoHRirr  M*ckav.  K.C.  =aid  that  the  Scottish  Central 
Electric  Power  Co.  was  prer>ared  to  p-ovide  for  South  Queens- 


ferry,  and  was  in  a  very  favourable  positioD  to  supply  that 
burgh.     It  Liad  a  very  etticient  power  station  at  Bonnybndge. 

The  CummissioDers  agreed  to  the  exclusion  of  the  Peebles- 
shire pari.slies  from  the  proposed  area,  and  were  of  opinion 
that  the  live  Jiarishes  in  Linlithgow  should  also  be  excluded. 

Mr.  LtN  C.  Mlrfuv,  secretary  of  the  Scottish  Central  Power 
Co.,  gave  evidence  as  to  the  abihty  of  the  company  to  6uppl> 
South  Queensferry. 

The  Commissioners  stated  that  when  South  Queensferry 
obtained  distribution  powers,  if  the  Scottish  Central  Power 
Co.  could  not  supply  it  economically,  it  would  obtain  a  supply 
from  the  Corporation  of  Edinburgh. 

Mr.  M.*CMUX.\s,  K.C.,  addressed  the  Commissionets  on  the 
main  scheme  as  applied  to  Mi(Uothian  and  East  Lothian.  He 
said  that  the  Edinburgh  electricity  undertaking  was  efficient, 
economical,  and  protitable,  in  the  sense  of  having  a  reasonable 
margin  upon  wtuch  to  work.  The  Corporation  had  done  a!. 
that,  although  in  the  last  few  years  it  had  been  seriously  handi- 
capiK'd  bec-ause  the  stations  had  been  working  with  plant 
which  was  to  a  large  extent  obsolete.  As  to  the  future  oi  the 
Edinburgh  electricity  undertaking,  everything  ix>inted  iii 
the  direction  of  improvement  in  the  pubhc  interest.  Edin- 
burgh could  borrow  money  on  easy  terms,  which  was  very 
important  with  regard  to  future  expansion.  When  the  Porto- 
Ijello  jHiwer  station  was  working,  the  Corporation  would  be 
able  to  generate  electricity  far  more  i-conomically  than  hitherto 
The  idea  was  that  ultimately  the  undertaking  should  be 
capable  of  meeting  all  demands  from  the  area  ol  Edinburgh 
and  the  two  surrounding  coundes.  They  had  already  gut  a 
responsible  Corporation  with  an  eicisting  feite,  and  with  a 
capital  station  already  constructed,  capital  liabilities  all  in- 
curred, and  expenditure  already  met.  That  simplified  the  posi- 
tion to  a  remarkable  degree,  llie  Corporation  w  ould  maintain 
its  two  old  stations  as  a  stand-by,  and  Leith  would  be  a  sub- 
station. 

Mr.  Macmillan  explained  that  the  promoters  were  under  no 
obligation  to  set  up  a  joint  electricity  authority,  and  the  Com- 
missioners could  only  resort  to  that  form  of  administration  if 
they  found  it  necessary  to  do  so  in  the  pubhc  interest.  If 
they  considered  the  peculiar  position  of  Edinburgh,  where  the 
whole  responsibility  with  regard  to  the  generation  of  electricity 
fcr  the  district  rested  with  the  Corporation,  and  where  the 
district  was  already  satisfactorily  provided  for,  there  was,  so 
far  as  the  Corporation  was  concerned,  no  need  for  another 
administrative  body.  Edinburgh  itself  did  not  require  any 
more  powers;  it  generated  electricity  under  its  existing  Orders, 
and  it  distributed  within  the  whole  of  the  county  area.  It 
could  obtain  from  the  Commissioners  power  to  supply  in  bulk 
outside  its  own  territory.  There  would  be  no  opposition  from 
local  authorities,  or  companies,  outside  Edinburgh.  They 
would  much  rather  be  permittied  to  have  a  scheme  which 
would  dispense  with  the  joint  electricity  authority  proposed, 
and,  on  the  other  hand,  introduce  an  advisory  committee  or 
an  advisory  board. 

Mr.  R.  W.  HoiiG.\RTH,  M.Inst.CE.,  of  Messrs.  Buchan  and 
Partners,  consulting  engineers,  Westminster  and  Edinburgh, 
in  reply  to  queries  by  Mr.  Cooper,  for  the  Edinburgh  Cor- 
poration, said  that  in  the  Counties  of  Midlothian  and  East 
Lothian  there  was  a  large  industrial  held  to  be  tapped  apart 
from  the  collieries,  tiiere  being  many  paper  mills  and  engi- 
neering works  in  the  area.  There  were  t>00  farms  and  216 
country  houses,  all  of  which,  taken  collectively,  would  give 
a  valuable  market  for  the  energy  to  be  supplied,  and  there 
were  townships  which  at  present  had  no  supply.  The  great 
bulk  of  the  industrial  field  to  be  developed  lay  within  a 
twenty-mile  radius  from  Portobello  power  station,  which  was 
therefore  admirably  situated  for  the  supply  of  the  area  and 
for  the  efficient  and  economical  development  of  the  scheme. 

In  reply  to  Mr.  Gestlrs,  K.C.  Mr.  Hogarth  said  the  County 
Councils  found  it  an  impracticable  thing  to  take  upon  them- 
selves, in  the  meantime,  the  risk  and  expense  of  distribution 
of  the  supply  in  their  respective  areas.  He  thought  their 
position  in   that  respect   was  sound. 

Mr.  Robert  Patos,  Edinburgh  City  Chamberlain,  in  reply 
to  Mr.  Macmillan,  said  that  on  May  loth  last  the  total  amount 
of  loans  sanctioned  in  connectifin  with  the  Corporation's  elec- 
tricity undertaking  was  i"i.W4..514,  and  the  amount  actually 
borrowed  was  £'Z,-iQo,l'2tj.  There  Tiad  been  repaid  by  sinking.' 
fund  40  per  cent,  of  the  total  amount  borrowed.  As  to  Portf>- 
beUo  station,  the  pfisition  at  May  15th  last  showed  that  a 
considerable  part  of  the  estimated  cost  had  already  been  pro- 
vided for.  The  estimated  cfist  of  the  station  was  fl.l*24,0u<J. 
and  the  actual  exjienditure  to  that  date  was  JE5-53.363;  esSi- 
mated  cost  of  mains.  £'27.5.<XlO,  expenditure,  ±'137,166;  sub- 
stations estimate.  ±'-2iJ7.000,  expenditure  f 65,016;  total  actual 
expenditure  at  May  ].5th.  ±'755,465,  as  against  an  estimate  of 
i;1.606.fl0fi.  .\bout  half  of  the  capital  required  had  been  found 
^t  the  close  of  the  financial  year,  and  since  then  t^ere  had 
been  a  further  large  expenditure  on  the  undertaking.  '  in 
the  last  six  months  a  further  sum  of  ±400.000  had  been  spent 
on  the  .station   and  mains. 

Councillor  W.  Bruce  I.ixds.av,  Convener  of  the  Corporation 
Electricity  Crjinmittee.  said  that  the  rates  for  current  com- 
pared very  favourably  with  those  in  any  other  large  town,  in 
the  event  of  a  joint  authority  being  set  up  he  thought  Edin- 
burgh shMjld  have  a  predominant  representation,  but  he  con- 
sidered that  it  would  he  superfluous  to  set  up  another  body. 
The  Corr'or.ition   supplied  electricity  at  as  nearly  cost   pries 
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as  possible.  The  Coim;y  CoimciiB  ahared  the  view  that  j, 
Joint  Authority  was  imnecessary.  Any  matter  m  which  (he 
National  Klectric  Construction  Co.  was  interested  could  ot 
settled  at  a  conference  for  the  purpose. 

Mr.  \\  .  B.  CowNii:,  maua^'ing  director  of  the  National  Elec- 
tric Constiuctiou  Co..  sciij  ho  had  no  dilhculty  in  coming  t.i 
the  conclusioa  that,  provided  they  could  t'et  a  proper  supp;y 
of  electricity  from  Edinburgh  on  satisfactory  terms,  tbi 
scheme  was  one  which  he  could  recommend,  but  he  was  not 
prepared  to  say  that  the  bulk  supply  price  was  as  good  a? 
It  might  be.  He  did  not  think  there  was  any  necessity  in  thi? 
case  lor  a  .Joint  Authority  in  view  of  the  fact  that  all  the 
tinance  fix  the  generating  station  was  provided  by  Edinburgh. 
'Ihe  Counties  had  no  linancial  interest  in  the  scheme. 

Mr.  George  Crcicksha.nk.  County  Cletk  of  East  Lothian, 
said  that  his  County  Council  felt  that  the  Edinburgh  Cor- 
poration should  have  su^h  a  majority  on  the  governing  author- 
ity as  in  effect  would  make  it  the  Joint  Authority. 

Mr.  A.  T.  AsHER,  County  Clerk  of  Midlothian,  said  his 
County  Council  was  very  much  opposed  to  the  suggestion 
that  there  should  be"a  .Joint  .\uthority;  Edinburgh  Corpcni- 
tiou  would  naturally  have  a  prepondering  voice,  and  the 
setting  up  such  an  .\uthority  might  or  might  not  involve 
considerable  expense. 
Xt  the  close  of  the  evidence, 

Mr.  M.\cmiij.ax,  K.C,  iu  addressing  the  Commissioners  on 
l>ehalf  of  Edinburgh  Corporation,  said  the  three  topics 
with  which  they  were  concerned  at  this  stage  were — area, 
supply,  and  administration.  Area  was  agreed  to  by  all  partie.~. 
All  were  also  agreed  that  the  <."apital  station  at  Ponobello 
was  the  proper  and  suitable  source  of  supply.  The  uiechod  of 
distribution  in  the  County  Districts  was  a  problem  of  no  little 
difficulty,  but  it  had  been  solved.  The  County  Councils,  not 
desirous  of  incurring  espen.se  at  this  time  in  the  matter  of 
distribution,  wisely  preferred  to  get  into  touch  with  a  com- 
pany, which  would  be  disposed  to  undertake  t-he  risk  and  find 
the  necessary  capital.  They  had  been  fortunate  in  tindnii: 
Mr.  Cownie  (National  Electric  Construction  Co.)  at  hand, 
and  in  coming  to  an  arrangement  with  him  to  put  the  re- 
sources of  his  company  into  operation.  The  Corporation  ha.l 
been  no  less  fortunate  in  coming  to  an  agreement  with  hiiv 
to  take  from  Portobello  large  supplies.  Jr'rom  the  point  <  i 
view  of  the  county  areas,  the  whole  mechanism  of  tie  scheme 
had  been  provided  for,  and  it  would  necessarily  proceed  in 
degrees.  He  urged  upon  the  Commissioners  that  this  was  a 
case  in  which  it  would  be  undesirable  to  duplicate  administra- 
tion. The  Corporation,  however,  would  in  no  way  resent,  but 
would  rather  welcome  in  this  scheme,  in  Ueu  of  the  Joint 
Electricity  Authority,  the  insertion  of  certam  clauses  which 
would  ensure  that  the  Electricity  Commissioners  would  have 
proper  power  of  general  directiou  and  control  over  all  parries 
in  the  area.  The  area  being  fixed,  and  supply  and  distribu- 
tion well  provided  for,  he  submitted  that  administration 
would  best  be  dealt  with  by  leaving  matters  as  they  were. 
This  concluded  the  inqairy. 


SALESMANSHIP: 
INTERVIEWING    THE     PROSPECTIVE     BUYER. 


The  last  of  tlie  three  lectures  by  Mr.  Wallace  Attwood,  at  the 
Salesmanship  Conferences  of  the  Electrical  Development  Asso- 
ciation, was  given  on  December  loth  at  Caxton  Hall.  West- 
minster. Mr.  W.  C.  Lusk  (managmg  director.  British 
Thomson-Houston  Co.,  Ltd.)  presided. 

Mr.  Attwood  gave  as  the  title  of  his  third  lecture  "  Man- 
aging the  Interview."  and  outlined  the  course  to  be  followed 
by  a  salesman  from  the  preparation  for  an  interview  to  the 
actual  clinching  of  a  sale.  He  did  not  think  that  salesmen 
prepared  themselves  sufficiently  before  actually  going  to  see  a 
prospective  custcmer.  or  "  prospect,"  as  he  consistently  called 
him.  A  salesman  must  first  fix  his  objective  and  determine 
the  motives  which  would  impel  the  customer  to  be  more  will- 
ing to  buy  the  goods  than  to  refuse.  The  motives  that  moved 
people  were  set  out  as  natural  instinct,  emulation,  pride  of 
posseesion,  weakness,  and  hope  of  gain.  The  lecturer  said 
that  when  a  prospect  was  infonned  that  somebody  wished  to 
see  him  he  was  instinctively  on  his  guard.  Therefore,  he  must 
be  made  to  icciiif  to  see  the  caller.  His  curiosity  must  be 
aroused,  and  amusing  instances  were  given  of  how  this  could 
be  done.  Sometimes  there  was  an  obstacle  to  be  encountered, 
in  the  s^ape  of  a  commissionaire  or  a  clerk,  in  which  case  it 
was  necessary  to  enlist  the  personal  interest  of  that  person.  If 
a  salesnun  could  not  interview  a  prospect  alone  in  his  office, 
but  in  a  Uttle  inquiry  office,  where  he  could  not  demonstrate 
his  goods  effectively,  then  it  was  better  that  he  should  not  do 
so  at  all,  because  the  prospect  would  be  irritable  and  unin- 
terested, whilst  the  salesman  was  uncomfortable  and  could  not 
do  himself  justice.  He  ur^ied  the  salesman  to  fight  against 
handing  in  his  business?  card,  because  it  was  difficult  to  make  a 
card  speak  on  hi.<  behalf. 

Having  apprrached  the  prospect,  the  first  thing  to  do  was 
to  make  some  remark  which  would  interest  him.  There  was 
not,  he  said,  enough  "  ferociousness  "  in  selling,  and  he  was  a 
little  tired  of  salesmen  being  too  pleasant  to  the  prospect.  The 
salesman,  having  prepared  the  interview,  and  chosen  his  time. 


was  in  a  better  position  lo  maaaoe  the  ::  ■    .-  the  pro- 

spect, and  he  should  >-.(:  tnat  he  did  :.  ;am  th<! 

rcsi^^cttui  attention  oi   th-   prutpec:.  :_ast  not 

sutler  mdifference  uu  ttie  (urt  i^i  oe  coolti 

not  be  humoured,   then  some  i..  i  sboultl 

Lie  adopt..  1-     Ihc   cii^-  u*-.-:     -  ^nd   tbe 

julesma:  .    .: 

woulJ  ;  .c. 

and  it  .  _ls 

argument,  -a  .•u.  i  ai-cu?.s  :  ;  ^^ 

listener's  mmd  ofi  the  6U  ,  u 

: 'ell ire  taking  up  tne  irend  -^ 

ful  to  test  the  interest  of  t'  ; 

a  remark  which  called  for  - 

^tall^ca  a  n>..u»^et  ui  \>aj:>  i 

the  customer  and  iulerpreti::,,  ;:.,  ^.■.  .>  ii.  ;- 

Then  came  the  problem  ot   closing  the   mv  e 

lecturer  supposed  tnat  ■  :':      :■.  ::..i:i  ::.  a  Lul  u 

u  sale  well.    \\  hen  .•.  -  i 

he  shcuid  pause  ano  :.• 

the  reason  of  his  piL-  .  .t 

was  dithcult  for  the  ir.-i:.:   :.    -..^n  No! 

Weakness  was  the  usual  motive  that   :  _er  buj. 

If,  however,  an  interview  did  not  end  >  .  .-.u  there 

were  many  ways  by  which  the  salesman  ccu.d  it-tf  the  next 
move  iu  his  own  hands  so  that  he  could  pick  up  the  thread* 
at  a  later  dati. 

In  conclusion,  Mr.  Attwood  said  that  the  lectures  were  in- 
tended to  cover  broadly  the  aspects  of  selling.  He  then  dwell 
uu  the  importance  of  sale^iiDiknship  (rom  a  national  point  uf 
Mew  in  reducing  unemployment.  We  in  this  country  had  not 
had  many  years  in  which  to  btudy  selling;  we  were  only  ou 
the  fringe  of  it,  and  if  salesmen  cculd  sell  more  of  their  pro- 
ducts, ttiey  would  lie  domg  the  country  a  signal  service. 

Mr.  E.  Sh.usp  asked  how  Mr.  Attwcod  would  deal  with  a 
case  in  which  a  salesman  had  to  face  a  small  boy  who  bad 
no  influence  with  the  prospective  buyer,  and  whose  sole  duty 
was  to  fill  up  a  printed  slip  with  tbe  name  of  the  caller, 
stating  his  business,  and  whether  be  had  an  appointment. 
There  wi^  also  the  case  of  the  purchasing  agent,  a  man  whose 
Job  it  was  to  interview  people,  tie  was  always  pleasant,  but 
could  only  tell  a  caller  that  his  tender  was  receiving  considera- 
tion and  that  he  would  Ije  notiaed  m  due  course. 

Mr.  Attwood,  referring  to  the  purchasing  agent,  said  that 
if  all  caller^  w/ere  on  the  same  footing,  then  the  tender  which 
was  favourable  on  the  face  of  it  would  be  successful.  Having 
ascertained  from  Mr.  Sharp  that  the  purchasing  agent  he  had 
in  mind  did  the  actual  purchasing,  but  did  not  let  the  sales- 
man state  his  case,  Mr.  Attwood  pointed  out  that  there  was  a 
lot  of  selling  done  on  paper.  Why  not  put  salesmanship  into 
a  tender,  and  make  it  distinctive?  The  office  boy  should  be 
impressed  with  the  fact  that  his  employer  was  misang  some- 
thing which  he  really  wanted  if  he  did  not  see  the  sa^anan. 
und  Mr.  Attwood  urged  the  importance  of  always  giving  the 
boy  a  definite  message  to  take  to  his  employer.  If  it  were 
necessary  to  use  a  business  card,  it  was  very  helpful  to  write 
a  short  sentence  on  the  back  which  would  appeal  to  the 
prospect. 

Mr.  F.  W.  Levers  asked  for  Mr.  Attwood's  opinioD  of  tbe 
greater  use  of  the  telephone. 

Mr.  AtTwooD  replied  that,  where  one  bad  to  make  snap 
decisions,  such  as  when  prices  were  fluctuating  a  good  deal, 
it  was  all  right  to  use  the  'phone,  but  perhaps  it  was  not 
well  to  use  it  when  goods  had  to  be  considered  carefully.  But 
the  salesman  ran  a  risk  of  being  turned  down  on  the  telephone, 
and  he  closed  the  dcor  against  himself.  He  (Mr.  Attwood) 
preferred  to  call  tirst,  and  if  be  could  not  get  in  to  see  the 
prospect,  then  he  had  a  reason  for  "phoning  afterwards. 

Mr.  H.  H.  CcTiTis  asked  for  help  in  trying  to  sell  a  motor. 
The  buyer  wanted  a  motor,  but  the  salesman  was  in  competi- 
tion with  ethers  whose  prices  were  much  the  same.  Also,  iu 
cases  where  a  salesman  had  to  depend  upon  his  tender,  coald 
Mr.  Attwood  outline  a  letter  w hich  would  assist. 

Mr.  .\TrwooD  said  there  were  very  few  people  who  knew 
how  to  write  a  sales  letter.  Tlie  first  word  of  a  sales  letter, 
as  far  as  possible,  should  be  "  You,"  instead  cf  "'  I  ""  or  "  We." 
He  put  it  forward  as  a  principle  that  a  salesman  shcuid  never 
iim  down  a  competitor's  goods.  He  recognised  that  in  such 
a  case  the  salesman  was  trying  to  sell  his  motor  to  a  man 
familiar  with  the  technicalities,  and  whenever  the  prospect  put 
torward  a  counter-suggestion,  the  saleanan  should  always  be 
able  to  meet  it  with  a  "  but."  If  prices  were  the  same,  tbe 
Kilesman  could  only  hope  to  sell  if  his  product  had  a  special 
feature  which  would  give  a  httle  better  service,  and  if  there 
were  no  difference  Ivtween  the  products  cf  tbe  competitors, 
then  it  was  a  question  i^  personality. 

Mr.  R.  .\.  Lower  asked  whether  Mr.  .\ttwood  considered  it 
txilicy  to  force  a  sale  on  an  unwilling  buyer. 

Mr.  .\TrwooD  said  he  must  have  given  a  wrong  impression. 
He  had  said  all  along  that  tbe  salesman  must  appeal  to  tbe 
reason  of  the  prospect.  He  did  not  believe  in  a  forced  sale 
unless  the  s;\lesman  could  come  back  at  a  later  periixl  knowing 
that  the  purchaser  would  still  l<e  deUghted  with  his  purchase. 
Mr.  H.  T.  YorxG  mentioned  a  case  of  a  retailer  who  was 
always  easy  to  get  at.  Vut  a  salesman  could  not  get  an  order 
from  him.  It  was  a  difficult  case,  but  the  salesman  had  se- 
cured an  order  by  placing  a  large  order  himself  with  the 
retailer,  who  at  once  felt  under  an  obligation  to  him  to  return 
the  compliment. 
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SALESMANSHIP     CONFERBNCE     AT 
NEWCASTLE. 


I'UK  rliiid  L-oDfeieuce  ou  scilesuiausbip  iu  the  electrical  industry 
(.NortU-i^st  Coast)  was  held  in  Newcastle  ou  December  7tb. 
.\lr.  A.  \S .  Pranguell,  M.I.K.K.,  occupied  the  chair,  and  the 
^peaker  was  Mr.  W.  ii.  W  arrilow,  A..\1.I.K.E.,  who  took  for 
his  subject  "Advertising  and  Salesmanship.  " 

Mr.  \\  .utRiLOW  explained  that  he  did  nut  propose  to  touch 
upon  the  heavier  siue  ol  tlie  question  of  auvertising  m  its 
relation  to  sales.  He  proposed  to  deal  with  the  i>romotion  of 
the  sale  of  electricity  consiuning  devices  and  tne  extension 
ot  electric  service,  .\dvertising  had  an  mmiense  influence  on 
sales.  He  did  not  propose  to  deal  w  ith  the  advertising  value  of 
showrooms.  He  was  mainly  concerned  with  the  inuuence  of 
printed  hterature  on  sales.  The  electrical  industry  was  com- 
paratively new  to  "  live  "  advertising,  and  they  were  fortunate 
in  that  respect  because  they  could  now  take  advantage  of  many 
improvements  in  printing  art  and  engraving.  Ihe  constant 
change  of  "  copy  was  something  like  the  constant  re-appear- 
ance of  the  traveller  at  the  door  of  the  buyer. 

There  had  been  no  more  advertised  electrical  product  than 
the  lamp,  and  the  influence  of  advertising  on  sales  had  been 
undoubted.  The  same  sort  of  advertising  had  also  been  of 
great  value  in  other  branches  of  the  industry.  The  wiring 
lirms  were  now  taking  an  interest  in  it,  and  they  were  doing 
excellent  poster  work.  It  was  an  indirect  kind  of  adver- 
tising which  tended  to  create  demand.  Ihere  was  an  enor- 
mous amount  of  work  still  to  be  done  in  that  held,  and  at 
present  the  manufacturer  was  bearing  the  chief  portion  of  the 
cost.  Neither  the  wholesaler  nor  the  contractor  contributed  a 
great  deal  towards  electrical  advertising.  It  was,  however, 
noteworthy  that  the  manufacturer  had  seen  the  importance  of 
it. 

He  then  gave  details  of  a  scheme  of  advertising  which  in 
his  opinion  encouraged  mass  production.  A  manufacturer  of 
a  particular  article  started  a  campaign  in  which  he  bought  the 
front  page  of  the  Daily  Mail.  The  page  was  then  divided 
into  dilierent  designs  showing  the  uses  to  which  the  article 
could  be  put.  Below  that  was  a  list  of  names  of  wholesalers 
who,  in  response  to  the  manufacturers,  ordered,  say,  a  couple 
of  dozen,  i^or  the  price  ot  the  two  dozen  the  purchaser  could 
secure  an  advertisement  on  the  front  page  of  the  Daily  Mail. 
That  method  had  been  tried  by  several  firms  with  the  very  best 
results.  The  advertising  hclix'd  to  sell  the  article.  The  con- 
tractor and  wholesaler  had  sufficient  eonhdence  in  the  pro- 
position to  give  the  manufacturer  an  order  which  would  enable 
him  to  put  in  hand,  say,  10,0(X».  They  ought  to  aim  at  the 
standardisation  of  the  product,  as  the  more  that  was  done  the 
greater  influence  would  the  adverti.sement  have  upon  sales. 
On  the  supply  side  enormous  difficulties  existed  owing  to  lack 
of  uniformity  in  voltage.  There  again  the  advertising  man 
felt  that  anything  in  the  way  of  a  universal  campaign  was 
difficult  to  organise  because  it  was  not  possible  to  sell  a  suffi- 
ciently small  average  number  of  articles  to  make  the  appeal 
general  throughout  the  country.  Unification  of  voltages  was 
an  ideal  towards  which  they  were  moving.  The  work  of 
E.D.A.,  which  was  after  all  advertising  work,  was  receiving 
greater  support  from  all  branches  of  the  industry,  and  it  pre- 
sented a  platform  upon  which  the  many  and  conflicting 
interests  could  meet.  Manufacturers,  wholesalers,  and  con- 
tractors could,  through  it,  contribute  to  the  common  fund  for 
increasing  the  demand  for  electrical  service. 

Advertising  presented  great  opportunities  to  men  who  had 
experience  and  training  in  electrical  work.  Some  people 
beUeved  that  an  electrical  salesman  who  had  no  knowledge  of 
the  indu.stry  could  be  trained.    TTiat  was  a  fallacy. 

The  problem  was  now  falling- more  or  less  into  two  groups  : 
the  sale,  on  the  one  side,  of  consuming  devices,  and  on  the 
other  of  electrical  service.  By  means  of  a  diagram  he 
sought  to  explain  what  he  thought  was  the  position.  On  the 
one  side  was  the  apparatus  manufacturer,  who  was  advertising 
direct  to  the  consumer  through  the  medium  of  the  daily  Press. 
He  was  also  advertising  to  the  wholesaler  through  the  trade 
Press.  That  included  catalogues,  &c.,  for  the  benefit  of  the 
retailer.  The  retailer  also  in  a  small  way  advertised  to  the 
consumer.  The  manufacturer  sold  to  the  wholesaler,  the 
wholesaler  to  the  retailer,  and  the  retailer  to  the  customer. 
The  central  stations  also  ran  their  own  showrooms  and  sold  to 
the  consumer.  On  the  service  side  was  the  E.D.A.,  consisting 
of  the  matmfacturcr,  wholesaler,  and  retailer  and,  through  the 
mediimi  of  pfjsters,  influencing  the  mind  of  the  consumer: 
The  central  station  did  not  do  that  kind  of  thing.  Tlie  central 
station,  through  the  medium  of  the  Press  and  circulars  and 
so  on,  did  its  best  to  influence  the  customer,  and  that  was  the 
position  at  the  moment.  It  was  an  extremely  inefficient 
arrangement,  and  resulted  in  an  enormous  amount  of  over- 
lapping. The  advertising  could  \>e  economised  if  the  manu- 
facturer was  left  to  do  his  advertising  to  the  wholesaler  and 
retailer  through  the  trade  Press.  There  was  a  national  kind 
of  campaign  which  could  only  be  undertaken  by  the  E.D.A. 
In  connection  w'ith  sales,  they  r.ught  to  have  four  big  weeks 
during  the  year;  saleK  in  terms  of  the  four  sea.sons.  Tlie 
central-station  man  after  all  was  inairily  concerned  with  ser- 
vice. The  central-station  rnan  could  make  his  appeal  through 
the  Press  and  in  co-operation  with  the  retailer,  and  in  that 
way  create  a  demand  for  apparatus.  In  that  way  they  were 
likely  to  move  towards  standardisation. 


lu  the  ensuing  discussion,  Mr.  Albrecht  said  that  propa- 
ganda work  was  not  only  necessary  for  the  pubhc,  but  for  the 
doubters  withiu  the  ranks.  Many  were  prone  to  reduce  the 
matter  to  fine  points  of  efficiency  and  cost,  which  were  cer- 
tainly not  the  only  factors  to  be  considered.  He  thought  no 
man  should  engage  himself  in  the  industry  unless  he  had  the 
courage  to  use  electrical  apparatus.  Some  were  faced  with 
insurmountable  difficulties,  but  there  were  others  who  could, 
and  should,  lend  their  support. 

.'Vs  to  advertising,  his  opinion  was  that  a  lot  of  the  selling 
value  of  advertising  was  lost  because  it  was  misdirected.  More 
attention  should  be  given  to  educating  the  public. 

Mr.  W.umiLOW,  m  reply,  said  that  he  was  glad  to  hear  that 
Mr.  Albrecht  supported  him  in  the  suggestion  that  electrical 
men  should  use  their  apparatus,  and  he  suggested  an  intensive 
campaign  towards  that  throughout  the  country.  He  thought 
it  was  a  wrong  line  to  try  and  educate  the  public  that  there 
was  nothing  to  be  afraid  of  in  using  electricity,  and  he  did  not 
think  there  was  very  much  in  the  point.  He  believed  that 
once  a  man  became  an  electricity  user  he  remained  so. 

Mr.  Stephen  Holmes  said  that  he  thought  it  would  be  found 
that  all  the  big  advertisement  schemes  originated  from  the 
manufacturer  and  were  paid  for  by  him.  The  manufacturer 
wanted  to  sell  his  particular  goods,  and  the  wholesaler  and 
retailer  would  sell  what  there  was  a  demand  for,  irrespective 
of  who  manufactured  it.  All  they  wanted  was  their  profit  on 
the  turnover,  and  they  could  help  to  a  certain  extent  by  creat- 
ing a  demand  for  any  particular  line.  His  experience  was 
that  the  man  who  had  not  a  sufficient  technical  knowledge  was 
absolutely  useless.  / 

Mr.  PiNKNEi  said  that  electric  cooking  was  now  satisfactory, 
and  they  must  realise  that  the  biggest  field  for  development 
was  the  domestic  field,  and  by  cultivating  that  field  they  would 
get  a  big  load,  and  then  everyone  in  the  industry  would  benefit 
one  through  the  other — wholesaler,  retailer,  manufacturer,  and 
supply  company.  Mr.  Warrilow  had  said  that  the  manufac- 
turer bore  the  chief  burden  of  advertising,  but  it  was  chiefly 
for  himself.  A  great  deal  of  advertising  was  done  by  supply 
authorities  and  the  E.D..A.  In  his  opinion  too  much  standardi- 
sation was  a  bar  to  progress. 

On  the  question  of  the  speaker's  diagram  on  the  board,  he 
thought  that  the  manufacturer  should  advertise  to  the  con- 
sumer. He  did  not  think,  generally  speaking,  he  should  sell 
to  the  consumer ;  he  thought  the  supply  authority  should  cer- 
tainly provide  showrooms  for  the  consumer,  and  where  there 
were  not  sufficient  retailers  available,  should  sell  to  the  con- 
sumer. What  they  wanted  to  get  at  was  the  ultimate  buyer, 
and  if  they  were  organising  for  selling  to  the  consumer,  it 
did  not  matter  who  did  it. 

Mr.  Warrilow  said  that  experience  was  contrary  to  Mr. 
Pinkney's  suggestion  that  standardisation  was  a  bar  to  pro- 
gress. In  America  they  first  agreed  upon  the  design,  then 
the  mass  producer  was  called  in.  The  processes  were  fixed  and 
the  sizes  of  the  plant  agreed  upon,  the  machine  tools  pur- 
chased, and  the  job  put  in  the  hands  of  the  manufacturer  for, 
say,  llin.OtlO  articles.  By  the  time  50,000  were  made  the  sales 
campaign  had  commenced.  He  agreed  that  it  did  not  matter 
who  sold  the  things  so  long  as  they  got  to  the  consumer. 

Mr.  Wilson  thought  that  the  progress  of  domestic  electricity 
was  in  the  control  of  the  supply  companies  and  the  contractors. 
They  were  the  only  people  who  came  into  contact  with  the 
consumers  of  domestic  electricity,  and  the  manufacturer  did  a 
great  deal  of  the  advertising.  If  the  supply  companies  and 
contractors  did  the  pioneering  work,  then  the  wholesalers, 
retailers,  and  manufacturers  would  have  plenty  of  work  to  do. 

Mr.  Carter  said  that  a  gas  company  would  send  round  and 
tell  one  exactly  what  one  of  its  fires  would  consume  and  what 
it  would  cost,  and  he  found  that  it  worked  out  pretty  correctly. 
But  he  did  not  know,  for  instance,  whether  the  electrical  ser- 
vice into  his  house  was  sufficient  for  heating  and  cooking  with- 
out increasing  the  mains.  He  did  not  know  what  it  would  cost 
to  install  plant  or  to  run  it.  If  as  an  "  electric  person  "  it 
was  so  imix)rtant  for  him  to  have  this  apparatus,  and  it  was 
going  to  cost  him  twice  as  much,  why  should  not  the  supply 
company  do  it  for  him?  It  was  advertising,  and  they  were 
out  to  pay  for  advertising,  and  he  would  advertise  it  for  them. 

Mr.  HonsoN,  dealing  with  the  question  of  retailers  paying 
their  share  of  advertising,  said  he  thought  the  amount  of 
money  spent  on  advertising  .should  be  in  proportion  to  their 
turnover,  but  he  did  not  know  in  their  trade  what  that  .should 
be.  The  retailers  had  their  share  of  advertising,  but  not  in 
the  technical  Press.  Tie  would  like  to  hear  what  was  a  fair 
percentage  of  turnover  that  should  l>e  spent  in  advertising.' 

Mr.  Waiirii.ow  said  he  was  .sorry  he  had  no  figures  that  he 
could  give  Mr.  Robson,  but  if  the  figures  would  be  of  any 
assistance  to  retailors  in  the  district  he  would  try  to  get  them. 

Mr.  Cross  .spoke  of  the  advisability  of  sendmg  non-technical 
advertising  matter  to  the  general  public;  the  E.D..\.  recently 
had  sent  out  leaflets  which  he  thought  were  on  the  right  lines 
for  educating  the  ordinary  u.ser  of  electricity.  He  agreed  that 
the  manufacturers  were  clearly  bearing  the  cost  of  adverti.'.mg, 
and  with  the  exception  of  the  multiple  shops,  if  they  looked 
at  industry  generally  they  would  find  that  the  bulk  of  the 
advertising  was  done  by  the  manufacturers.  He  suggested 
that  the  wholesaler  and  retailer  should  spend  a  fair  amount 
on  advertising,  soy,  by  circulars,  and  the  circulars  sent  to  the 
consumer  should  be  in  loss  toohnical  terms.  It  was  a  nuisance 
to  look  up  a  circular  and  find,  for  instance,  that  the  charge 
for  the  apparatus  was  not  mentioned. 


Vol  91.    No.  2J52,  Dbckmbeb  22,  1928.]    THE     ELECTRICaI'     KE'VIEW 


1.3!) 


Mr.  Warrilow  agreed  that  the  fullest  information  should  be 
given  to  the  retailer  and  wholesaler,  but  he  was  not  sure  that 
it  was  right  in  issuing  leaflets  to  the  public  to  give  figures. 
He  thought  the  figures  were  best  presented  by  the  salesman 
lu  the  s1io\vrtx)ni. 

Mr.  Ellis  said  that  the  E.D.A.  was  putting  out  a  series  of 
leaflets  and  booklets  which  were  invaluable,  and  be  thought 
thev  should  be  utilised  by  all;  scarcely  any  letters  left  any 
of  their  several  firms  which  could  not  carry  with  them  with 
advantage  some  E.D.A.  matter. 

Mr.  Albrjxjht  proposed  a  resolution  to  the  effect  that  the 
<-ommitte^  should  find  out  how  many  loen  were  employed 
in  the  electrical  trades  in  the  North-East  Coast  and  to 
•take  steps  to  induce  them  to  become  electric'al  users.  This 
was  carried  bv  a  show  of  hands. 


THE    FEDERATION  OF    BRITISH    INDUSTRIES. 


Col.  Akmstrong's  Review  ok  the  Sitiatiun. 
At  the  annual  meeting  of  the  Federation  of  British  Indus- 
tries, held  at  the  Hotel  Cecil,  London,  on  December  14th» 
the  retiring  president.  Col.  Armstrong,  reviewed  the  paiSt 
jrear's  trade  briefly,  considered  the  outlook,  referred  to  indus- 
try's need  of  all  available  capital,  and  other  matters.  Having 
J  stated  the  factors  in  the  prevailing  situation,  he  asked  what 

jremedies  could  be  suggested.       We  quote  the  following  ex- 
tracts from  the  speech  :  — 

"  The  external  debt  which  w©  have  incurred,  which  we 
have  definitely  undertaken  to  meet,  is  going  to  impose  a 
Tery  heavy  burden  on  us;  nevertheless,  the  question  of  our 
participating  in  foreign  loajis  to  assist  other  European 
countries  in  their  difiiculties  is  freely  discussed,  and  no  ques- 
tion seems  to  be  raised  in  regard  to  where  the  money  for  this 
purpose  is  to  come  from.  Though  for  the  moment  money 
seems  to  be  fairly  plentiful,  it  must,  nevertheless,  be  borne 
in  mind  that  large  sums  at  present  invested  represent  the 
working  capital  of  many  of  our  industries,  which,  owing  to 
bad  trade,  has  unfortunately  become  liquid,  and  has  been' 
invested  in  easily  realisable  securities.  If  and  when  trade 
revives  there  will  be  a  heavy  and  continued  realisation  of 
these  investments,  and  a  stiU  further  demand  for  money  to 
finance  our  trade.  When  these  conditions  supervene  we 
shall  probably  find  that,  so  far  from  money  being  plentiful, 
the  reverse  will  be  the  case,  since  for  some  time  to  come  we 
can  hardly  look  for  anything  approximating  the  large  pre- 
war annual  balance  of  production  over  consumption.  We 
rfiall,  therefore,  be  in  a  position  of  requiring  for  our  own; 
purposes,  at  all  events,  for  a  considerable  period,  the  full 
amount  of  money  available  to  develop  our  trade  and  our 
industries,  and,  if  balance  there  be,  I  hope,  to  assist  in  a 
similar  development  within  the  confines  of  the  Empire.  If 
.ever  we  are  to  regain  our  pre-war  state  of  National  prosperity 
it  is  obviously  impossible  for  us  to  rely  on  the  extremely 
aarrow  margin  which  at  present  exists.  There  are  only  two 
sources  to  which  we  can  look  for  substantial  help.  The  first, 
which  will  give  more  immediate  results,  is  a  serious  and 
material  reduction  of  the  heavy  burden  of  our  national  ex- 
penditure. It  seems  obvious  that  this  cannot  continue  at  its 
present  figure.  It  may  even  be  necessary,  to  tide  over  the 
immediate  crisis,  that  the  evil  of  some  slight  inflation  of  our 
currency  should  be  accepted. 

"  It  is,  I  think,  now  generally  agreed  that  the  policy  of 
deflation  which  the  Government  adopted  in  accordance  with 
the  recommendations  of  the  Cunliffe  Committee  has  pro- 
ceeded too  far  and  produced  results  which  were  not  antici- 
[jated  at  the  time  it  was  instituted.  You  may  remember 
that  last  year  we  urged  the  Government  to  appoint  a  com- 
mittee to  re-examine  the  whole  question.  The  Government 
rephed  that  they  regarded  the  appointment  of  a  new  com- 
mittee at  that  time  as  inexpedient.  I  feel  that  the  Govern- 
ment might  do  well  to  reconsider  this  decision,  as,  even  il 
the  same  conclusions  were  arrived  at,  the  present  conditions 
iure  80  different  from  those  existing  at  the  time  the  pohcy 
recommended  by  Ixird  Cunliffe 's  Committee  was  laid  down 
that  these  conclusions  need  re-justification. 

"  The  second  remedy  is  one  which  more  nearly  concerns 
us,  namely,  that  we  must  make  every  possible  effort  to  en- 
large the  scope  of  our  trade,  to  secure  a  greater  share  of  the 
markets  in  which  we  aht^ady  hold  a  footing,  and  that  we 
must  combine  to  develop  new  markets  wherever  such  a  course 
may  be  possible. 

"  We  cannot  afford  to  neglect  taking  any  steps  which  may 
lie  within  our  power  to  secure  the  rehabilitation  of  the 
European  countries,  and  it  is  incumbent  on  us  to  do  our 
utmost  to  enable  them  to  stabilise  their  currencies  and 
balance  their  budgets,  though  I  am  afraid  for  the  present 
that  onything  we  may  do  in  this  direction  sliould  be  more 
on  political  than  on   financial   lines. 

"  In  regard  to  new  markets,  it  would  seem  to  be  indicated 
that  a  most  gtrenuons  attempt  should  be  made  to  develop 
them  within  the  limits  of  our  own  Empire,  where,  at  all 
<^vent>:,  we  are  dealing  with    kith    and    kin,  and    where    we 


need  not  fear  that  hostile  tariff  barriers,  unfair  restrictions 
against  our  trade,  and  other  disabilitiee  will  be  imposed  upon 
us. 

"  I  would  urge  that,  in  the  coming  year,  a  strong  comiuit- 
tfie  should  be  asked  to  assemble  and  consi<ier  whether  any 
joint  scheme,  either  by  individual  trades  or  by  trades  lollr-" 
tively,  can  be  devi.sed  to  stimulate  our  foreign  trade.  If 
necessary,  we  might  even  invoke  some  support  by  His 
Majesty's  Government,  since  assistance  in  such  cause  would 
in  measure  be  reproductive,  and  would  eerve  to  Ugbten  th<- 
burden  of  unemployment. 

"  I  have  been  given  to  understand  that  we  may  have  w. 
look  for  very  strenuous  comp^-tition  from  Germany,  that  "! 
late  they  have  been  perfecting  schemes  for  collective  selhng 
abroad,  and  for  jointly  undertaking  complete  contract)--.  I  am 
told  that  they  have  brought  such  organisation  to  a  high 
standard  of  perfection,  and  a-^  soon  as  they  can  establish 
some  stabiUty  in  their  finances,  under  conditions  favourable 
to  themselves,  we  shall  find  that  they  have  organised  to  our 
detriment. 

"  There  is  one  further  point  bearing  on  foreign  trade  which 
requires  prompt  and  energetic  action,  namely,  the  restrictions 
that  are  being  imposed  on  u.s  almost  everywhere  by  hostile 
tariffs.  In  part  this  is  the  outcome  of  a  wave  of  nationalism 
which  has  followed  on  the  war,  and  in  many  instances  time 
may  prove  that  the  dutie.s  imposed  are  economically  unsomnd. 
Nevertheless  we  shall  find  these  tariff  barriers  a  serious 
impediment  to  the  re-establishment  of  our  trade  relations. 

"  Meanwhile  there  appears  to  be  an  inclination  on  the  part 
of  Germany,  by  way  of  foreign  ihTe.=:traent,  to  resume  hex 
pre-war  policy  of  acquiring  substantial  interests  in  industrial 
concerns  within  the  hmits  of  these   protected  areas. 

"  Gentlemen,  we  are  in  for  a  fight  to  regain  our  own. 
There  are  many  adverse  fa<'tors  with  which  we  have  to  con- 
tend, but  I  have  no  doubt  in  my  mind  that  if  only  we  con- 
serve our  assets  and  work  together  the  time  is  not  far  distant 
when  we  shall  again  find  ourselves  ayiproximating  to  our 
pre-war  volume  of  trade,  and  a  national  balance  sheet  show- 
ing a  satisfactory   surplus  of  production  over  consumption." 


EXPORTS  AND   IMPORTS  OF  ELECTRICAL 
GOODS  FOR  NOVEMBER,  1922. 


The  Board  of  Trade  records  of  electrical  export  business  for 
the  month  of  November  show  a  decrease  in  values  of  j£64,2l>7 
on  last  month's  totals,  and  d6'296,736  as  compared  with 
November  last  year.  The  figures  for  the  month  were 
^944,074;  for  October,  £1,008,281;  and  for  November,  19-21, 
£1,340,810.  The  principal  decreases  occurred  in  the  items  for 
batteries,  .£36,000,  and  telegraph  and  telephone  exports, 
£22,000;  lower  values  were  also  recorded  in  the  sections 
for  electrical  goods  and  apparatus,  lamps,  carbons,  and  elec- 
trical machinery,  whiLst  slightly  increased  values  are  shown  in 
the  items  for  insulated  wires  and  cables  and  meters.  Elec- 
trical imports  at  £250,182  for  the  month  under  review  show 
an  increase  of  £.30,000  on  the  total  for  October,  1922,  and 
.£70.000  as  compared  with  November,  1921 ;  an  addition  o£ 
£28,000  in  the  electrical  machinery  import  section  accounts 
for  the  enhanced  values  for  the  month.  The  electrical  re- 
export figmes  for  November  were  £12,355.  an  increase  of 
£1.300  on  October,  but  a  decrease  of  £2.400  on  November, 
1921. 

Values  of  Electrical  Exports,  Impokis  and  Re-exports  for 
novembbb,  1923. 

Ee- 
Exports.  Imports,  exports. 
£  £  £ 

Electrical  goods  and  apparatus  ...  123,973  52,794  2,613 
Insulated    wires   and   cables  ...    179,447      17.183         — 

Glow   lamps       38,235     98.690  416 

Arc    lamps    and    parts  1,890        1,255         — 

Batteries  and  accumulators  ...      32.950      17.799        3,070 

Meters  and   instruments      32,937        6,337  107 

Carbons  2,987       7.030  9l>J 

Electrical  machinery. — 
Railway  and  tramway  motors       ...      14,.595         —  — 

Other  motors  and  generators         ...    144,332         —  — 

Switchboards      (not     telegraph     or 

telephone)       10.690  4        — 

Electrical      machinery,      unenume- 

rated  137.596      72,539        6.1*^:! 

Telegraph  and  ieUphone  cable  and 
material. — 
Telegraph  and  telephone  wires  and 

cable    (not  submarine)      27,3i">        4.li7;i         — 

Submarine  telegraph  and  telephone 

cable  51,355         —  — 

Telegraph     and     telephone     instru- 
ments  and   apparatus        157,354      41,879 
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Totals 


£944,074  £250,182   £12.355 
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NEW     PATENTS     APPLIED     FOR, 

(SOT  TBT  PUBUSHBDJ 
Cofliyilarf  expreuijr  ior    th'iM   jounul  hj   Ubssrk.   Soton-Jo 


1922. 


l-alant   Aeesu,  «M,   Higk    Holbora.  Loadoo,  W.C.  1. 


33,7^.  "  CoaibiotM  induction  and  reaction  coil  for  reception  of  wireless 
lei^-pbunj."    C.   C    Towdl.     November   90th. 

^,"^.  "  Variable  *.^t-*;lric  ojndcnsers,  tuning  LoiU,  &t."  W.  .\.  Edwards. 
November  30tb. 

■SJIU.     '•  Motor-cnr    held   l.imps."     H.    Workman.     November  30tli. 

ajoS.  "  iloolin^  electrical  apparatus."  Brush  Kloctrical  Engineering  Co., 
Ltd.,  aod    C.  C.    ^Hiltun.     November   30th. 

J^,76i.  "  Ora^  ai8|^ncts  for  electric  meters,  &c.'*  British  Thomson-Houston 
iL..    Ltd.    ir.ener.il    Electric  Cx>.).     November    SOth. 

it'.rsa.     "  Miners'   safety    lamp."    J.  T.    Wh  .ehouse.     December   1st. 

ii,7b7.     "  Motor-car  lamp."     F.    Hayes.     Decejnber  1st. 

;a.S18.    "  iRnitioB  plu*;."    H.   W.    Bullock.     December  1st. 

i;.819.  "  hlcctitv^neumatic  locomotives,  tramcarv,  &c."  W.  P.  Ourtnall. 
IXcember    U«. 

^,Sil.     "  I'ranslornw^s    for    radio  telegraphy,    iiC."     A.    Salomon.     December 

^.837.  '*  Current  <li£tributors  for  ignition  vleviees  of  internal-combustion 
engines."    C.   S.  Geilgaard  and   C.  A.    Mortcnsen.     December  1st. 

^,83d.  "  Automatic  d«:ctric  current  regulators."  W.  Langdon-Davies  and 
.\.   Soamea.     l>eccinber  Ist. 

£2,tMI.  "  Reactance  coils."  Electro-dynamic  Construction  Co.,  Ltd.,  and 
N.   Pvnsabeoe.     Decemb^   ha. 

32.845.  "  'i'ransformtxs  and  circuits  therefor."  Western  Electric  Co.,  Ltd. 
December  1st.     ^Uriiicd  Sutcs,   August  8th.) 

3S,8JO.  '*  Taking  ROntgen  pictures  lor  meOieal.  ic.,  purpo'^s."  J.  F. 
Freund.     December   1st. 

32.663.     "  Terminals  lor  eloctric  conductors."     N.  R.  Nichols.     December  1st. 

3S,ti65,  "  Commutator  device  for  incandescent  electric  lamps."  J.  B.  Poitou. 
EVcember    Ifit. 

32.878.  "  Measurement  r,l  elix:tric  currents  or  potentials."  Siemens  and 
Halske    Akt.   Ges.     December    1st.     (Germany,    December   2nd,   1921.) 

32.877.  "  Telephone  systems."  B.  B.  Johnson  and  Relay  Automatic  Tele- 
phone   Co.,    Ltd.     December    Ist. 

32.878.  '■  Telephone  eyatems."  B.  B.  Johnson  and  Relay  Automatic  Tele- 
phone   Co..    Ltd.     December    1st. 

32,885.  "  Protection  of  electric  machines.  &c.,  against  overloading." 
British  Thomson-Houston  Co.,  Ltd.  (Compagnie  Krancaise  Thomson-Houston). 
December   1st. 

32,6%1.  "  Electric  power-transmission  systems."  A.  M.  Taylor.  Decetbber 
2nd. 

.'J2.893.  "  Arrangonent*  of  transformers  and  cables  on  electric  trans, 
mission  systems.     A.   U.  Taylor.     December  2nd. 

:S,S94.     "  Electric    transmission   systems."    A.    M.   Taylor.     December  2nd. 

!i.898.  "  Coils  or  inductances  for  wireless  telegraphy,  &c."  J.  D.  L.  Brad- 
w.-:i   ynd    E.    A.    Reynolds.     December  2nd. 

:K,910.     "  Mine   si;^nal!in|i    apparatus."     G.    Adam    and   J.    Adam.     December 

.■2,918.     "Electric    h.nici."    C.    Harvey.     December  Snd. 

a2.344.  "  Transmission  .^y.stems."  Western  Electric  Co.,  Ltd.  (Western 
Lkctric,    Incorp.).     December  2nd. 

:i2,960.     "  Microphones."     P.     W.     Willans.     December    2nd. 

32,967.     "  Electric  control  of  distant  objects."     W.  C.  Jeap.-s.     December  2nd. 

JS,984.  "  Commutator  device  for  incandescent  electric  lamps."  J.  B.  Poitou. 
D-cember   2nd.     {France.   December   2nd,   1921.) 

32,985.  "  Systems  of  electric  ship  propulsion."  British  Thomson-Houston 
Co.    Ltd.,   and    A.    A.   Pollock.     December  2nd. 

33,991.  "  Method  at  maintenance  of  constant  potential  difference  or  con- 
stant current  in  electric  circuits."  General  Electric  Co.,  Ltd.,  and  J.  \V. 
K.'ie.     December  2nd. 

:!:!,012  "  El.xiric  p..w.r-transniission  systems."  A.  M.  Taylor.  December 
4lli. 

33,025.     "  Seleniom  ocllt."     W.    Prior  and  C.    E.   Riley.     December  4th. 

33,035.  •' Switchj<.-ar  lor  electric  condensers,  &c."  A.  F.  Pleifler.  Deceni- 
btz  4lh. 

33,047  "  Swiv;!  headlight  lor  automobiles."  O.  K.  F.  Hauch.  DecemKr 
4lh. 

33.052.  "Joints  lor  electrical  cables."  Pirelli-General  Cable  Works,  Ltd. 
.1.     EmaoueU).     I>< '^ber  4th. 

O.OSi.     "  EU-clrie    light    switches."     1.    Gluckslein.     December    4<h. 

33,0(i2  "  Swi^rhint^  apparatus  for  telephone,  &c.,  systems."  Siemens  and 
Hjljke    Akt.    Ges.     December   4lh.     (Germany,    December    3rd,    1931.) 

Sif)i»     "  Ueatrir    awilclies."    J.    l>!hmacher.     December  4th. 

33,0(J7.  "Treating  inr.Aadescent  elf?ctric  lamps."  W.  J.  Webb.  December 
4*. 

JSfiW.     "  Incandt^cent    electric   lamps."     A.    F.    Berry.     December   4th. 
n.OW.     "Automatic  telephone  syslems."      1.    I.anagk.in.     IXcember   4th. 

33,090.  "  Incaadexcent  electric  lamp  holder."  J.  B.  Poitou.  December  4th. 
.France.    December    IStll.   1921.) 

33.101.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (Inter- 
aaiional    General    Electric   Cu.,     Inc.).     Dxember    4th. 

Si.Ka.  ••  Systems  of  eleilric  motor  control."  British  Tlion.son-Houston  Co.. 
1  "1  .    and    K.    I).   Gives.     December   4th. 

33.131.  "  Tran«p.,rt  electric  signal  lights."  G.  H.  Henshaw  and  F.  Rush, 
ton      December  5th. 

33.132.  "  Push. button   controllers."     W.     L.     McLennan.     December    6th. 
it3.14fl.     "  Method    of     oblaiiung     airtight    seals    between     molten    glass    and 

wirca  U  ejectric  glow  lamps.  4c."  A.  I.  Hogc  and  A.  M.  Hogc.  L>eceniber 
ith 

39,185.  "  Atlachmeat  to  clocks  to  automatically  switch  on  and  off  electric 
htbl    at    required   times."    A.    Charsley.     December    5th. 

333)i.    "  indicati.g  signs  for  Iramcars."    W.   J.    Reynolds.     December   Sth 

UJilO.    "  Plug  swilches."    F.   K.   ColI.iMoo.     December   Sth. 

yj.au.    "  Crystal    detectors,   ftc."    R.    F.    Collinson.     December    Sth. 

j:).2l'J.     "  Integrating    watt-hour  meters."     J.    B.   Rudkin.     Decembur  Sth. 

33.244.     "  Telegrapb    •yncbroniaing   system."     D.     Murray.     December    Sth. 

33.251.     "  DynasEio    drive    lor    motor    cycles."     S.    Cooper.     December    6th. 

33,313.     "  Microphone     relay."     C.     F.     Hilton.     Dece.nher     6th. 

33,31il.     "  Prajector   lamp,    or   headlights."    A.    P.    Collier.     December   GlJi. 

33.319.     "  Meana  for  iMrling  electric  motors."     W.   H.  Scott.     Dcaembcr  6ll.. 

J3JM.    "  Wire4e>s   a-riaU."    T.    H.    Gill.     December    Sth. 

a^SZ.     ■'  WircloM    apparatus."     B.    H.    N.    H.    Hamilton.     December    6lh. 

M.ae7.    "  TelephoM   and    wireless   re(»lvcr«."    J.    Kelly.     December   6th. 

3a.33B.  "  lacking  device  |f.n-  .-lectrii:  switches.  Ik."  Luma-Werk  Akt.  Ges. 
Deconkcr   6tk.     (Germany,    December    Sth,    19S1.) 

33.34C.     "  Electric  currrjit   meters."    I.    Robotti.     December  Sth. 

J3,3ia.  "  lBtat»Je«ml  electric  lamps."  Just  FlSle  IzaSKmpa  es  Villanwe- 
tiifi  Gyir.    RtsvtnyiiirMuAg.     Dec-mb"r  Glh.     (Hungary,  December  ISth.   IMI.) 

Mja).     "  Spark    discharge   device.."     R.    C.    Galetli.     December   9th. 

St.'iU.  "  Electric  oitrsat  controller*,  rhcostau,  tic."  I.  Anderson  and  G. 
EllisDn      [Vcember    (rh. 

33,3.'«.  "  High-letwioa  Iraniformcr-.,."  E.  PfiBntr.  December  0th.  (G»r- 
Baay.    De«e-nber    •*,    Utl  | 

3S.35*.  "  F.arthlag  chwkioi;  coiU  or  voltage  traaslarmers."  E.  Pfiff.ncr. 
n>-c«irl«-r   8Mi.     (Germany.    Det'-mber    0th.    1921.) 

33,3Hi,     "  Ataiospkerics  absorber   f^   wireless   telegraphy,  SiC."     B.   Quarmbe. 


PUBLISHED     SPECIFICATIONS. 

numbers   in   parentheses   are   those   under    which    the  specifications 
printed   and   abridged,  and    all  subsequent   proceedings   will    be  tak 


1981.. 

12,4&4.     "Thermo-electric     generator     of    steam."     G 
27lh,    1922.     (Convention    date    not   granted.)     (ICa.fiaS.) 


Du 


Klo.      Febri 


ent."     H. 


I-    Liell    and     N. 
rlswerk    Akt.    Ges. 


14,372.     "  Controlling     arrangement      for     electric    c 
and    C.    A.    Hadley.     May  23rd,   1921.     (189,156.) 

15,108.     "  Signalling    by    means    of    invisible    light    i 
Marshall.     May    31st,   1921.     (189,161.) 

17,332.     "  Self-induction  coil."        Fclten   &   Guillcaun 
June  24th,    1920.     (165,416.) 

19,738.    "  Electro   magnets."    H.    Lacy.    July   a2nd,    1821.     (189,174.) 

19,834.  "  Voltage  coils  for  electric  meters,  measuring  and  like  apparatus." 
E.  C.  K.  Marks  (New  Antwerp  Telephone  and  Electrical  Works).  July  23rd. 
Iil21.     (t:onvention  date  not  granted.)     (166,899.) 

21.808.  "  Fire  and  burglar  alarms."  W.  J.  Luse.  August  I7th,  IMI. 
(189.la5.) 

■iJ.335.  "  Electric  cord  holder."  W.  C.  Fairwealher  (Diehl  Manufacturing 
Co.).     August  23rd.   1921.     (189^03.) 

32.611.  "  Switches  for  charging  batteries."  A.  B.  Webber  and  Standard 
Time   Co.,   Ltd.     August  25th,  1921.     (189,:B7.) 

22,724.  "  Calling  devices  adapted  to  be  operated  by  wireless  signals." 
W    J.    Davis.     August  26th,    1921.     (189,233.) 

22,897.  "  Condensers  and  other  electrical  apparattis  with  electrodes  im- 
mersed in  a  gas."  American  Radio  and  Research  Corporation.  August  3dth. 
1920.     (168,882.) 

23,040.  "  Circuit  closers  for  electrically-operated  alarm  mechanisms  of  the 
thief  or  burglar  type."     G.  W.   Wacker.     August  SOth,  1921.     (189,244.) 

23,246.  "  Liquid  rheostaU."  Metropolitan- Vickors  Electrical  Co.,  Ltd. 
October  18th,    1930.     (170,559.) 

23,469.  "  Combined  collector  and  terminal  block  far  electric  ignition  dis- 
tuliutors."  W.  P  Thompson  (Splitdorf  Electrical  Co.).  September  3rd,  1921. 
(189.253.) 

23,501.  "  Permanent  magnets  for  magnet€>-eloctrie  machines."  C.  F. 
Dufaux.     September    7th,    1930.     (168,897.) 

33,610.  "  Frictional  driving  gear  for  dynamo-electrie  machines  installed  on 
railway  vehicles."  Vickers.  Ltd.,  E  C.  Aslington,  and  E.  T.  Flann  Septem- 
ber  Sth,    1921.     (189,257.) 

33,617.  "  Frictional  driving  gear  for  dynamo-electric  machines  installed  oa 
railway  vehicles."  Vickers,  Ltd.,  F.  C.  Astington,  and  E.  T.  Flann.  Sep- 
tember   Sth,    1921.     (189,258.) 

23,640.  "  Electric  heating  apparatus  for  waving  or  curling  the  hair."  E.  F. 
Suter.    September  Sth,   1921.     (189,259.) 

23,790  "  Directional  wireless  systems  and  apparatua."  G.  P.  Grenfell,  J. 
Robinson,  H.  L.  Crowther,  T.  H.  Gill,  and  J.  Erskine-liurray.  September 
7th,  1921.     (189,266.) 

33,860.  "  Apparatus  for  transmitting  electric  signals."  G.  Miniotti.  Sep- 
tember 7th,    1921.     (189,267.) 

24,045.  "  Electrically  heating  wires,  such  as  the  filaments  of  electric  dis- 
charge devices."  General  Electric  Co.,  Ltd.,  and  A.  C.  Bartlett.  September 
Sth,  1921.     (189,270.) 

31,073.     "  Electric  switches,"    F.  S.   Riggs.     September  Mst,  1921.     (189,279.) 
25,411.     "  Electrical    cut-out."     W.    H.     Illingworth.     September    26lh.     1921. 
(189.284.) 

25.569.  "  Flux-coated  electrodes  for  electric  arc  welding."  A.  C.  Hyde. 
September    27th,   1921.     (189,285.) 

37,538.  "  Protected  electric  switches."  J.  Hall  and  New  Switchgear  Con- 
struction   Co.,    Ltd.     October    17lh,    1921.     (189,307.) 

28,456.     "  Electrical  resistances."     H.    Lucas,  H.    W    F     Ireland,    and   W.    C. 
Turner.     October    26th,    1921     (189,320.) 
20,164.     "  Electric  spark  indicators." 


'  Electri< 


alves 


Puulscn  <r  Co.  September  1st,  1921 
Maekley.  November  14th,  192). 
■     A      P.    Welch.     November    16th, 

rs."     B.    A.    Pilkington.     November 


:inity    of 


W.    Dornig.     November  30th,   1921. 


vl85,379.) 

30.337. 
(189,336.) 

30,599.  "  Holders  tor  then 
1921.     (189,339.) 

31,014.  "  E;cctrieal  telepho 
21st,  1921.     (189,344.) 

31,096.  "  Apparatus  for  o 
and  telephone  lines  bv  the 
March    4lh,    1921.     (176,317.) 

32,066.     "  High-frequency  transform 
(189,349.) 

32,068.     "  Electric  condensers."     VV.   Dornig 

32,321.     "  Electrical    control    systems    and    s 
Amberton.     December  2nd.   1921.     (188.975.) 

32,547.     "  Head  lights  of  motor-road  vehicle 
1921.     (188.977.) 

33,663.  "  ELctrical  devic. 
I4th,   1921.     (189,361.) 

33,726.  "  Supporting  devi 
apparatus.  S.  Z.  de  Fer 
(188.979.) 

33,060.     "  Electric   fuse   boards."     Cable  Accessories  Co..    Ltd.,  F.  H.  Reeves 
and  A.  Crawford.     December  9th.  1921.     (188,985.) 

34.222.  "  Telephone  svstems."  Western  Electr, 
trie  Inc.).     December  20lh,  1921.     (188,990.) 

34.223.  "  Telephone  systems."  Western  Eleetri. 
trie    Co.,    Inc.).     December  20th,   1921.     (189.365.) 

34.330.  "  Electric  switches."  E.  C.  Stron; 
(188.998.) 

34.R29.  "  Electric  lamp  bulb  fitting."  I)  M  O 
(189.0114.1 


for    destroying 


F.  Smith.     December  Sth, 
D.    Marshall.     December 


Ltd. 


Co.,   Ltil.    (Western    Elec- 
Co,    Ltd.    (Western    Elec- 


nber      21st. 


1921 


December  28lh.  1921. 


Metropolil 


■s-Vickers     Electrical     C*.. 


HaMce    Akt.    Ges.     Jar 
ctrieity."     P.    Jager. 


Febn 


1,356.     "  Insulating    sheet     materiaU 
Ltd.     January  26th,   1921.     (174,593.) 

1.862.     "  Telephone   systems."     Sien 
1921.     (174.30.';.) 

5,409.     "  Indicator    device    illuminated    by 
33rd,    1921.     (175,993.) 

5,836.  "  Regulation  of  f>olyphase  commutating  motors."  Forges  &  Ateliers 
.le  Construellons  Electriques  De  Jeumont.     April  .5th.  ISSl.     (178,«79.) 

9,968.  "  Electric  pocket  and  night  lamp."  P.  Rombach.  November  1st. 
1931.     (188.299.) 

10.895,     "  Electrical    pocket    lamps."     B.    Rogge.     April    18lh,    1922.     (189,053.1 

12.070.  "  Electric  lamp  holders  and  switches."  Wayne  Engineering  and 
Equipment  Co..  Ltd..  and  N.  D.   G.   Robertson.     April  S9th,  1993.     (189,060.) 

14.627.     "  Insulator  supports."     L.    Schmitt.     May  »rd,   1922.     (139,064.) 

15.767.  "  Electric  Ignition  devices  for  intern«|.comhust!r.n  engines."  Sky 
wing  Aircraft  Corporation.  December  Isl,  1*38.  (Divided  application  on 
173,308.)     (181, 3.18) 

16.104.     "  Sparking  plugs.' 

30.818.  "  Treatment  of  i 
(Western  Electric  Co.,  Inc 
188.688.)     (189.410) 

30.819,  "  Ix>aded  electric  conductors."  Weofern  Elsctric  Co..  Ltd.  (Western 
Electric  Co.  Inc.),     May  17th,  1921.     (Divided  appllcaHon  on   lM,e88.)     (189,076.'. 

91.768.  "  Electric  switches."  Aktiebolaget  Birka  Regulator.  September 
SOth,    1930.     (Divided    application  on  199,S9«  )     (184,482.) 


«.  Bosch  Akt.  Gea.  June  15th,  1921.  (181,379  • 
netie  materials"  Western  Electric  Co.,  Ltd 
July     ISth,      INI.      (Divided      application      on 
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SUNSET    MODEL. 

A  dainty  and  portable  fire  for 
the  honne  and   office. 


CABIN  &  GARAGE  HEATER. 

A  totally  enclosed  low  temperature 
radiator.     Safe  in  any  position. 


HEATRAE 


ELECTRIC 


ELECTRIC  FIRES.  LTD. 


HEAD  OFFICE 


FIRES. 


NORWICH. 


E.M.I." 

FANS  &   MOTORS. 


PORT  HOLE  FANS— SLOW  SPEED. 


HOGAN  &  WARDROP 

88,  Golden  Lane,  London,  E.G.  1. 


CEMENTLESS   INSULATORS. 


No  Alloy, 

Composition  or 

Cement 

is  used  in  the 

THOMAS 

LINK-TYPE 

HEWLETT 

INSULATOR 

JAMES    W. 

AG 

70,  Honor  Oak 


1 


It  is  a 
Free  -  Porcelain 
Flexible  Unit. 

Sturdily 

designed. 
Of  Rugged 

Structure. 
Dependable 

for  any 

Service — 
in  any  climate. 


GLADSTONE,    Ltd., 

ENTS     For?     EUROPE. 

Road,  LONDON  (S.E.),  England. 


7As^^stM)rd/f?J7j5rG'// 


-.uimos 

-v—     GENUINE 

©  flBI^E  ® 

•SHEETS     RODS- 
TUBES  •  GEARS  • 
•INSULATORS-WASHERS- 
^  BUSHES    ETC.  — 

l^OSSESfi^liircriELlT 

GOLDEN  LANELONDONEC- 
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The 
Scaling 
Tool  of 
Many  Uses 


Can    be   carried 
about  from  job  to  job. 


TYPE  MT. 
For    Scaling  all 
makes  of  Water 
Tube    Boilers. 


Look  at  the  variety  of  working  heads  enabling  this  Tool  to 
solve  every  Scaling  problem, 

WATER  TUBE  &  LANCASHIRE,  etc.,  BOILERS 

REMOVING  RUST  FROM  IRON  &  STEEL  WORK, 
etc.,  etc. 

in  fact  there  are  dozens  of  every-day  uses  for  which  this 
Tool  is  invaluable.  Realise  its  portability  and  convenience 
— a  motor  developing  from  5  to  2  H.P.  contained  in  a 
hexagonal  box  (so  shaped  that  it  can  be  passed  through  the 
man-hole  of  a  Boiler),  flexible  shafting  and  a  variety  of 
working  heads — and  the  whole  can  be  instantly  connected — 
ready  for  working  -  to  any  power  or  lighting  supply.  And 
if  you  have  had  experience  of  old-fashioned  and  laborious 
scaling  methods  you  will  want  descriptive  literature  regarding 
this  money-saving  proposition. 
Why  not  send  a  post-card  to-night  for  full  particulars. 


TYPE  MS. 
For    re  mo  ving 
scale    and     ruit 
from  all  flat  or 
curved  surfaces. 


FRANfC    nil  MAN    Grange  Works,   Grange   Road,  Smethwick,   Staffs. 

»     •tVri.lli'V        VJll^lTlV~Vlly  Tchrhunr :    Snwtlnr.rk  19ii.  (i  i ,:  ,„s  :   -  n„th,-nn,nd.   lUrmiwiham.- 


IF    IT'S  WALSALL  OR  VEEDEE    IT'S    right. 


We  do  not  make 

EVERYTHING 

required  In  Electrical  Engineering. 
We    specialise  on    Switchboards  and   Instru- 
ments. 

For  nearly  40  years  we  have  confined  our 
manufactures  to  these  Items,  being  confident 
that  success 

DEPENDS 

on  specialisation,  which  in  turn  brings  output, 
and  finally,  reasonable  prices. 
We  do  not  make  to-day  one  single  Item  In  our 
catalogue  which  has  not  been  designed  and 
re-deslgned  during  the  last  ten  years. 

ON 

receipt  of  a  postcard  we  shall  be  pleased  to 
send  you  our  Catalogue,  and  trust  to  prove  on 
receipt  of  your  commands  that  we  have  made 


Long  Seal 3  Meters. 


QUALITY 


our  first  study. 


THE  WALSALL  ELECTRICAL  CO.,  LTD., 

WALSALL,    ENGLAND. 


T«l»i>^nfis :  "  ElectriuAl. 


Telephone:  46  Walsall 
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NO   WATER. 


VISCO 


NO   CLOTH. 


AIR  FILTERS 

EVERYWHERE    SUPPLANT    ALL    OTHER    TYPES. 


Telephone . 
▼ICIOBIA    9024. 


THE  VISCO   ENGINEERING  CO.,  Ltd., 

82,   VICTORIA    STREET,   LONDON,   S.W.  1. 


CCRTVIT.  80WBST 
LONKOM.  ■ 


Easier  Work 

MEANS 

Greater  Output 

GOOD   TOOLS 
SAVE  MONEY. 


Portable 
Grinding  Machine. 

Tlirs     Wolf    Portable 

Crinding       Machine     is 

fitted    with    a    flexible 

shaft  which  enables  the 

grinding    wheel     to 

be  operated  in  most 

awkward  corners  as 

easily  as  if  the  \vork 

was  on  the  flat. 


Write  to-diiyfor 
our     Catalogue. 

S.  WOLF  &  CO.,  LTD. 

us.    SOUTHWARK  ST., 
LONDON,    S.E.I. 

Telephones ; 
Cenlral  5172  and   Hop  273-4. 
Coves  VRV  :  6.  Warwick  Row. 


Electric 

Bench 

Drill. 

.•\  Woll  Electnc 
Bench  Drill  will 
enable  youroper- 
ator  to  get  at  any 
job  in  a  moment 
-nomatterwhat 
itmaybe-easilv, 
quickly  and  wiih- 
oiit  fatigue. 
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IMPERIAL  " 

COMMUTATOR  STONE 


An  essential  tool  for  everj-  user  of 
D.C.  machines,  alternators  or  slip- 
ring  motors.  Flat  spots,  high  mica, 
high  bars,  ridges  or  other  rough  spots 
rapidly  cured.      DoeS  not  foUl  with 

copper. 

Saves  its  cost  many  times  over  before 
it  is  worn  out;  Used  -iwith  "machine- 
in  position.  No  loss  of-  time  and 
money  while  machine  or  armature  is 
sent  to  repair  shop. 

Made  in  five  grades.  Stoclved  in  three : 
2  and  3  for  commutators,  5  and  3 
for    slip-rings. 

Write  for  price  List.        Discount  to  traders. 


THE  ELECTRIC  CONSTRUCTION  COMPANY,  Ltd. 


Head  Office  :    INGERSOLL  HOUSE,   9,  KINGSWAY,  W.C.  2. 


Stores:   WOLVERHAMPTON. 


Protection    against   Corrosion 

by  acid  and  acid  fumes. 

Many  parts  which  cannot  be  manufactured  of  lead  can 
be  successfully  coated  with  lead  by  the  electrolytic 
process. 

Accumulator  Terminals  and  other  connections  exposed 
to  acid   laden  atmospheres  are  easily   protected. 

The  process  is  simple  and  easy  to  work. 


i^D^lMDMf&cX 


IM,  at.  HamplOD  8lrce(. 
BIRMINGHAM. 


77.  St.  John  Street, 
CLERKENWBLL,   e,C.  t. 


7-9.  Sycamore  Street, 
SHEFFIELD. 
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FREDERICK   SMITH   AND   COMPANY 

(Incorporated  in  the  LONDON     ELECTRIC    WIRE    CO.    and    SMITHS,   Ltd.). 


COPPER    WIRE 

100  Per  Cent.  Conductivity.      All  sizes  to  -001 . 

Hard  Drawn  H.C.  Copper  Line  Wire ;   Special  Tinned  Wire. 


'TRADE  MARK 


A^a^A^^%^^W^AA.^/%/V^.'^«^^VV^»^/%rv 


COPPER  TROLLEY  WIRE, 

SPECIAL     SECTIONS. 


^/^*/w^^^*nnnnnn^fwww>^ 


BRONZE    TROLLEY    WIRE, 

MAXIMUM  TENSILE   STRAIN,  DURABILITY  AND  CONDUCTIVITY. 


M/WWWW«AAA/WWWWWVW«.>i^/«l 


SILICIUM     BRONZE    WIRE 


Hux"^ 


"C"  QUALITY  FOR  TELEPHONE   LINES,  &c. 

PHOSPHOR    BRONZE    SPRING    WIRE. 

Aluminium  Wire  and  Strip  for  aii  Eiectrical  Purposes. 

Anaconda,    ^HTorUs,     Salford,    IVIANCHESTER. 


'iiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiii iiiiiiiii mil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 


Switchgear 

AT  VERY  COMPETITIVE  PRICES  ! 

IN  strength  and  durability  in  design,  material  and 
'     efficiency,  the 

"PRESTO"  Combined  Switch  and  Fuse 

is  ideal  as  a  light  duty  Switch  for  Office  or  Home  Service. 
yet.at;a  price  that  enables  you  to  quote  most  favourably. 
Bear  in  mind  the  following  points  of  advantage: 

Ned   finish   and  appearance.  Uniaue  deign    of  Switch  Movement. 

ln.ula,ion    under    co,„pres.ion    .train    only.    Flex.ble    self-al.gn.n. 

contacts.  Large    contact   area.  Moulded  compo..t,on   ..   NOT  u.ed 

in  the  construction  of  (/if  Switch  and  Fuse. 

And  when  specifying  Switchgear  look  for  our  Trade  Mark 
for  it  means  satisfaction  to  YOUR  customer. 


Write  for  Latest  Lil 


W^ANDERS&C 

"      "        ^  -  .J  _      _._ iS  .  .„,-r,,,^o-      «?>WITrHr.F. 


Manufacturers  OF  Superior   iiwiTCHCEAR 
FALCON    ELECTRICAL  WORKS.      W E D N ES^^^^^^^^^^ 


wwmmmmM 


AGENCIES: 

LONDON  OFFICE-Enis.-Com  K  I'reston. 
R.N.    (Retired'.   'M.   Charm?;   Cross    Kd.. 

BIRMiNGH.\M-G,B.BrouslitoM.:s,  Wheel- 
wright Rd  .  Erdinfttmr. 

GLASGOVV-W.n.  C.  Yuille  .«  Co..  Ltd.. 
48.   York  St.  ,,„  .     ,    ,.       „  , 

BRISTOL— T-  ^^  n.ivifs,  S7.  W'hileladies  Rd. 


LIVERPOOL— Electrical  Supplies.  Ltd..  U 
N.  John  St.  ,        „    „,     . 

NEWCASTLE— R.  &  H.  Earkcs.  9.  Claver- 
ins  Place  i.„,,,  pj 

BR.\DKORD— H.  Simpson.  Manohesur  va. 

C\RDIFF-^esco.  Limited.  S.  Westsate  St. 

IREL.\ND-nVBLIN-F.  W    Parkes  &  Ca . 

Faraday  House    Temple  Uuie.  Daroe  St. 
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TUDOR 

The  Be/-l-er  Bathery 

When  you  are  dealing  with 
a  battery  enquiry,  emphasise 
the  point  that  you  are  supply- 
ing a  TUDOR. 

It's  a  name  which  goes  a  long 
way     in     the      battery     world. 

The 

TUDOR  ACCUMULATOR 

Co.,  Ltd., 
2,  Norfolk  St.,  Strand,  London,  W.C  2, 

TeUolwiie Central  3308 

Tilnjiliiil  Subconical.  Estrand,  Londoa 

-Worki Dukinfield.  neat  Manchester. 


,v|r  Reliable 
Batteries 
/or 

Country 
House     & 
Farm 
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POWER  WITH  ECONONY. 

MIRRLEES-DIESEL 
OIL  ENGINES. 


Best   and    most    reliable    for    Electricity 
Works  and  Private  Power  Stations. 


375  B.H.P.  Mii-rlees-Oiesel  Engine. 


Buy  from  the  Makers  with  the  Longest  Experience. 

MIRRLEES,BICKERTON&DAY, 

HAZEL     GROVE,    STOCKPORT. 

LONDON     OFFICE  : 

"MIRRLEES  HOUSE,"  7,  Grosvenor  Gardens,  WESTMINSTER,  S.W.I. 


THE  PERFECT  SOCKET 
THE       RIGHT      PRICE. 


PYRAMID    FORGED     COPPER 
CABLE    SOCKETS. 


PARTICULARS. 

List  No. 

Amfs. 

SIZE 

E. 

Size 
D. 

Price  per  Gross. 
s.        d. 

15  Y 

15 

/»" 

h" 

12        0 

30  Y 

30 

i" 

H" 

17        0 

60  Y 

60 

i" 

ii" 

24        0 

100  Y 

100 

tV" 

■  H" 

44         0 

200  Y 

200 

i" 

A' 

74         0 

30U  Y 

300 

\l" 

U" 

180         0 

400  Y 

400 

I" 

+r' 

312         0 

500  \ 

nOO 

H" 

fs" 

•100         0 

Subjoat  to  Trado  Discount. 


THE  MARK  Ol- 


fXCfUfWCf 


THE  MIDLAND    ELECTRIC    MFG. 

CO..  LTD. — 

Barford    Street,    Birmingham, 

And  all  Electrical  Whaletaler*. 


WElLil^S 


WASTE   OIL 


FILTERS 


AND    WATER    SEPARATOR 

(Wiin  i-atent  Siijhl  Feed  Srphoos). 

oiTESxt  23.000  aoi:<^ 

fnvaluablelo  tLL  USERS  ol  MiCHIH- 
ERY,   STEAM,   OIL  or  GtS   ENGINES. 


Pay  first  cost  in  a  short  time, 
as  dirtied  oil  which  has  hither- 
to been  thrown  away  can  be  fil- 
tered and  used  again  and  again. 


Write  for  samples  of  work  doneby  Filter 


LARGER  SIZES  MADE  TO  ORDER 

A.  C.  WELLS  &  Co., 
101a,  Midland  Road, 
St.  Pancras, 
LONDON,  N.W.  1. 


THE  CURTIS  MANUFACTURING  CO., 


Est.  la  Years. 


•Phone:  PABD.  4076. 


pn.r>x>iKrai'o:N. 
T^ottiyon,   liir.  a. 


1/Vheel  Door  Contacts. 


ENGLISH     MANUFACTURE. 

MASS    PRODUCTION. 


Li>l  Nu.  41. 

Retail  Price. 

3/9 


MmnafmetarmJ  by— 

GATH  ELEaRICAL 
ENGINEERING  CO. 

HAUFAX,    ENG. 


Special  famtart  in  t hit  tomtmet : 

(a)   Laminated  Spring 
(i)   Large  Contact, 
(c)   Flexible  Connection  acroii  Hiof*. 
(J)  Ebonite     Insulation     oi     Soond 
Constructioo. 


ACCUMULATOR  t^WTTCIl HOARDS.  BATTERY  AUTO  CUT-OUTS. 

from  £9.  SHUNT  REGULATORS. 

AMMETERS  *  VOLTMETERS. 

LOWEST  PRICES.  HIGHEST  QUALITY.         QUICK  DELIVERIES. 


HODGES  SWITCHGEAR 


Ejlablishrd  in   1887 


CHEAPEST   AND   BEST   IN   1887.     CHEAPEST  AND   BEST   TO-DAY. 


CENTRAX.  STATION 
SWITCHBOARDS. 


IRONCLAD  SWITCHES.  FUSES 
«  DISTRIBUTION  BOABDS. 


CECIL     HODGES     &     CO.,    Ltd., 

Switchboard  i  Instrument  Mtkers. 
EMPIRE  WORKS,  DALSTON  LANE,  LONDON,  £.8. 

Telephone:    Dalstos  2<W.  Tolegrams  :  "  .\MSii  tkb.  Losdok." 
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D.  &  S.  PATENT 


EASY  WIRING 


FITTINGS 


The  old    way. 

Sharp  bends 

and 

Short  circuits. 


The  D.  &  S.  way. 

No    Corners 

and 

No  Kinks. 


Wired    up    in    half    the  time. 


DORMAN  &  SMITH,  Uk 

ORDSAL     ELECTRICAL      WORKS,      SALFORD,      MANCHESTER. 


LONDON  :  17.  Victoria  Street,  Westminster,  S.W. 
OLASGOW  :  40,  West  Campbell  Street. 


SYDNEY,  N.S.W.  :  38.  Market  Street. 
MEtBOURNE,  VIC.  :  507,  Flinders  Street. 
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GANDLEJIBHTING. 

When    requiring 

n     HUNTALITE   CANDLE 
LAMPS. 


\t£'  telescopic  candle 
fittings. 

OPAL   TUBES   (all   sizes). 
S.B.C.  HOLDERS  (all  types) 


Sond  your  sntiuiries  to  us,  we 
can    fulfil    all   rei/uirements. 


■J 


HUNTALITE  LTD 

23,    NEWMAN    ST.,  W. 

Telephone— MUSEUM    6207. 


Do  you  Use 

High-Speed   Engines  ? 

f  F  so,  you  will  'be  interested  in 

■^our  New  Catalogue  of  Reader 

S.F.    Engines,  just    published. 

IT  gives  full  details  of  their  design 
(which  includes  lome  very  attrac- 
tive features),  lubrication  diagrams, 
photographs  showing  exactly  how 
the  engine  is  put  together,  with  full 
dimension   tables,  and  diagrams,  &c. 

SEND     for    a  [Copy     To -Day     to  :— 


&  Sons,  Ltd., 
ENGINE    BUILDERS,    NOTTINGHAM. 


VARNISHED  CAMBRIC, 
SILK5  and  TAPES 

OJF   tine    Best    Qualltsr. 
BRITISBE     ICJLDE    t>y 

ABBOn,  ANDERSON  &  ABBOH,  LTD., 

LIMEHOUSE,   LONDON,   E. 

Telephone  :   East  3551. 


IBTORKS        -  -        BL&RPENSSSM. 

Telephone :   Marpenden  38. 
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FOOLPROOF  &  PRACTICALLY 
EVERLASTING. 

Clean Unspillable Safe. 


THE   host    of   advantages  this  lamp  possesses 
was  never  before   embodied    in   any  other 
^—--^     lamp  of  its  kind. 

Ideal   for  the    Factory— indispenable   for   the   Night 
Watchmen— these  ate  but  two  of  the  many  uses  to  which 

The    "Nl-FE"    Lamp 

can  be  put.     Containing  one  of  the  famous  "  NI-FE  " 
accumulators,  it  will  give  20  hours'  brilliant  light  on 
one  charge,  and    in   addition   is  absolutely  foolproof 
and  will  last  for  ever. 
Note  some  of  its  advantages : 

Accumalator  of  steel  and  therefore  unaffected 
by  roagh   asoge- 

Unspillable.  clean  and  safe. 

Much  tighter  and  stronger  than  any  other  lamp 
of  equal  capacity. 

Can  be  left  for  long  periods,  charged  or  un- 
charged, without  deteriora'ing. 

Contains  neither  lead  nor  acid. 

And  then  send  us  a  postcard  for  particulars  of  this 
unique  lamp. 


BATTERIES,  LIMITED,  REDDITCH. 


piiiiiiiiiiiiiniiiiiiiiHMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim^ 

I  o  c  o 

I  INSULATING    MATERIALS  ■ 


'  Linapex '    Brand    of 

Varnished    Cloths. 
Varnished  Silks. 
Varnished  Tapes. 


Black  Adhesive  Tapes 

Varnished  Paper 
(Shellac). 


SYNTHETIC      GUM 
PRODUCTS : 

Formapex'  Brand  of 

Varnished  Paper. 

Miocarta  Sheets. 

Miocarta  Tubes. 

Insulating   Varnishes. 

Moulding  Mixtures. 


THE  RECOGNISED  HIGH  QUALITY  OF  OUR  INSULATING  MATERIALS  IS  THE  RESULT 
OF    CO-OPERATIVE    RESEARCH    BETWEEN    THE    MANUFACTURER    AND   THE    USER 


THE  lOCO  RUBBER  &  WATERPROOFING  CO.,  LTD. 


I  ANNIESLAND,    

I  CAJBLEGRAMii  j    -QCOPROOF.  CLASCOW." 

liiiiiiiiwiii'iifiiuiiiiiujuwiaiuitiaii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 


GLASGOW.  I 

TELEPHONE.   {  ""  (^i^J.^I^N  | 

llllllllllllllllllllllllllllllllllllllllllllllllllll»lllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 
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I'Hl'.  ELECTRICAl   KfcVIEft 


PUT     THE     ADVANTAGES      OF 

ELECTRO 

MOTOR  SYRENS 


OVER  THE   PRESENT  STEAM   BULL 

IN    FRONT  OF  YOUR    INDUSTRIAL 

CUSTOMERS. 


GENTS'  WILL  SEND  YOU 
PRINTED  MATTER,  FREE, 
GIVING  DETAILS,  IF  YOU 
SEND  A  P.C.  ASKING  FOR 
SAME. 


GENT&CO.,  U'-'  '^o'^lS  LEICESTER. 


London  :  25.  VIcloria  Street,  S.W.  1. 
Newcaille-on-Tyne  :  "  Tangent  House 
52.  Blackett  Street. 


n 


(( 


FAIRYLAND" 

LIGHTING  STRIP 

FOR    PERMANENT    AND   TEMPORARY 
ILLUMINATIONS. 

MADE    IN    THREE    SIZES :- STANDARD, 
INTERMEDIATE    AND    SMALL    EDISON    SCREW. 


OTHER  TYPES  FOR  B.C.  LAMPS. 


Supplied  by    Wholosale  Houses   o#> 

The  Imperial  Lighting  Co. 

(IMPUTICO    LTD.), 

2,  4  &  6,  Pocock  Street,  LONDON,  S.E.  1. 


V.P.C.     WIRELESS     INSULATORS. 


Origioai 
Manufacturers. 


Write  for 
Prices. 


5o/e 
British   Agent. 


L-a    Metallurgique    Electrique,    Paris. 

ASHTON  BREMNER,   16,  Green  Street,  Trafalgar  Square,  London,  W.C.  2. 

!gram-     '  ASHTOLEC."  Weilrand.    I.cndon.  lVl,.ph,Mu- :     Gerr.ird  tSS7 


LISTEN  IN 

"L.O.!   L.O.!  L.O.I    L.O.!" 

"  Hobdell,  Way  &  Co.,  Ltd.,  speaking : 

The  '  IlENPON  '  patent  rotential  H;\tteiy  .\ccunui- 
laior  has  lxH;n  desigiiej  with  special  rcgartJ  to  the 
requirettients  of  Wifeless  Telegraphy  and  Tele- 
phony. It  is  manufactured  at  our  works  and 
is  excellent  in  e\ery  detail — 25-\olt  units.  Forms 
one  complete  unit  without  inter-cell  connections. 
For  use  as  a  Grid  Battery.  Maximum  Insulation 
obtained  :  leakage  reduced  to  negligible  nuantity." 
Write  for  Latjict. 

45,  Church  Street,  Mlnoiries,  London,  E.I. 


'Holmiils.  .\U..  l.( 


Tf Uphont- :  .\vemic  3S31. 
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EDISON  I 

ACCUMULATORS,  fc 


FOR   Commercial    Vehicles,    for    House 
Lighting,  Marine  Lighting,  wherever 
Accumulators    are   used — the    name 
Edison    stands    for   quality,    reliability   and 
service. 

Edison  Batteries  reduce  running  costs,  be- 
cause they  cost  very  little  to  maintain,  and 
have  the  longest  life  of  any  battery — a  life  of 
over  8  years. 

Constructed  in  steel,  they  stand  the  severest 
strain  of  heavy  work  and  are  simple  to  operate. 


lillllllllllllllllilll 

FOR  ALL  TYPES 
of  COMMERCIAL 
VEHICLES,  SHIP 
&  YACHT  LIGHT- 
ING,  HOUSE 
LIGHTING,     ETC. 


DEFERRE  D 
PAYMENTS 
ARRANGED 


See  what  present  users  say. 
Facts,  Figures  and  Fullest 
Particulars  from  : — 

SALES    DEPT.    E.R.' 

EDISON 

ACCUMULATORS,  b. 

H^adOffic:  15.  UPPER  GEORGE  ST..  W.l. 

Tclcirami :  "  EDIBATT,  EDGE.  LONDON." 
Telcfhonc:    ....    PADDINGTON  5120. 

iPrtoale  Branch  Exchange.) 


WIRELESS   SUPPLIES. 

Order  at  once  if  you  require  prompt 
delivery 

Q.61  HEADPHONES 


4.000 


21/- 


pep   pair. 


Offered  subject  to   being  in   stock  on  receipt 
of  order. 


,  LAMBETH  HILL  &  97,  QUEEN  VICTORIA  ST.,  LONDON,  E.G. 


Union  Chambers,  Temple  Row,  BIRMINGHAM. 
05,  Waterloo  Street,  GLASGOW. 

TtUphonei  :  LONDON-Bank  SOTS.     Private  Exchanga  to  alt  Dept,. 
GLASGOW,    Central  S239.  BIRMINGHAM  :  Ctnlral  3379. 
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British   Efficiency    in 
British  made  Cables. 


Western  Electric  Cables  have,  more  than  any  others,  main- 
tained the  world-wide  reputation  of  British  Manufacturers  for 
quality  and  efficiency.  The  Western  Electric  factory  is  equipped 
in  every  detail  for  the  production  of  Cables  that  shall  reach 
the  highest  possible  standard  of  excellence.  The  success  in 
operation  of  Western  Electric  Cables — their  freedom  from 
breakdown — is    testimony    to    the    achievements   of    this    factory. 

Western  Etectric 

MAKERS    OF    OVER    HALF    THE    WORLD'S    TELEPHONES. 
Connaught  House,  Aldwych,  London,  W.C.  2. 

Telephone— Ccnlral  7346  19  lines). 

WORKS  :— 

North  Woolwich,  London,  E.  16. 

Telephone-E.ll  3840  (10  line.V 

Also  at  BEXLEY  HEATH.  KENT,  and  NEW  SOUTHGATE,  N.Il. 


Birmingham — Grcnville  Buildings,  12.  Cherry  Street. 

LeeHs  -Standard   Buildings,  City  Square. 

Cardiff — Motor  House  Chambers,    1,  Wood  Street. 


Manchester     Northern  Assurance  Buildings. 
Newcastle  -  20,  Saville  Row. 
Glasgow — ^49,  \Vo«t  Campbell  Street. 
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This  booklet  is  designed  to  assist  the  Electrical 
Engineer  in  the  selection  of  suitable  Varnishes 
for  the  various  classes  of  insulation. 


if 


its  tide  is  "  Electrical  Insulating  Var- 
nishes, Enamels,  &c.,"  and  the  contents 
include  : — 

Foreword — Hints  on  Application — Tables 
of   Specific  Gravity — Temperatures — Par- 
ticulars   of   Varnishing— Varnishes — New 
Methods  of   Testing  Acid   Resistance   of 
Enamels,  &c. — Insulating  Varnishes — Acid 
Resisting   Materials — Machinery  Finishes, 
&c.,  &c. 
Products  we  offer  consist  of  a  most  useful  range. 
Enquiries  are  invited   for  "  Lacwatt "   Insu- 
lating Varnishes  and  Compositions,  "  Coilac 
Finishing,  "Miclac"  for  Mica  Work,  "Coilac" 
Core-Plate    Varnishes,   Acid-proof   Enamels 
for  Storage  Battery  Rooms  and  Accumulator 
Boxes,  "Mafinel"  Machine  Finishing  Enamel, 
"  Thermolac "  Heat  Radiating  Enamel,  &c. 


Please  address  your 

enquiries   to   Leaflet 

Department,  Jenson 

&  Nicholson, 

Ltd., 

Stratford,  Lender 

.  E.  15. 

JENSON 

& 

NICHOLSON, 

LTD. 

ESTABLISHED 

1821. 

m 


Back  of  theAdamsonProducfel^P  70  Years  of  Good  FVpfiress  j 


-^  DANIEL  ADAMSONXC^ir? 


Of  mulU- expansion  fame 


GD^REO 


GENERATING 
UNITS  .  FOR 
HIGH  PRESSURE. 
MIXED  PRESSURE, 
LOW  PRESSU(?E. 
DRAW-OFF  AND 
3ACK  PRESSURE. 


They  go!  They  go'    I  know 
that  they  go.  fcxjt  I  know 
not  where  th^  go 
But  1  know  that  they  go 
toward  the  best  -toward 
scuTiethino  great. 


Engineers 


Dukinfield 

EST.    1851. 


Manchester 


>wmmimm 
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Big  Reductions 

In    the    Prices    of 


GOOD 
COMPANY. 


H.M.  Office  of  Works. 

Crown  Agents  for  Ihe  Colonies. 

Irish  Free  State  Office  of 

Public  Workt. 
Great  Northern  Railway  Co. 
North-Eastern  Railway  Co. 
Clyde  Valley  Electric  Power  Co. 
County  Borough  of  Eastbourne 

Electric  Dept. 
Fife  Electric  Power  Co.,  Dunfermline. 
Galway  Electric  Co.,  Ireland. 
Glasgow  Corporation  Electric  Dept. 
Gellygaer  Urban  District  Council. 
Ipswich  Corporation  Electric  Dept. 
Meriey  Power  Co.,  Ltd. 
Midland  E'ectric  Light  &  Power  Co. 
North  Metropolitan  Electric 

Supply  Co. 
Northwich  Electric  Supply  Co. 
Norwich  Corporation  Electric  Dept. 
Nottingham  Corporation 

Electric  Dept. 
Paisley  Corporation  Electric  Dept. 
County  Borough  cf  Rochdale 

Electric  Engineers'  Dept. 
Treforast  Electric  Consumers. 
Sheffield  Corporation  Electric  Dept. 
West  Ham  Corporation  Electric  Dept. 
Sir  W.  G.  Armstrong,  Whitworth 

&  Co.,  Ltd. 
Port  of  Bristol,  Avonmouth  Dock. 
British  Dyeituffs. 
Callender's  Cable  &  Construction  Co. 

All  use 


a 


WELCONSTRUCT 

THEY   KNOW. 


PATENT    SLOTTED    STEEL 


OR  Fitting 


Clasfiow  Slockisis:  W.  Galbralth  «  Co.,  57.  Hope  St..  Glasita« 
Canadian  Agents:  Menzies  Smart.  Lid  .  Winnlpeii.  Manltoka. 


CADING- COMPANY) 
IMITED 

4,  Brook    Street,  St.    Paul's  Square, 

BIRMINGHAM,  t.u^.phu  ajj,c.: 

Work.      ALMA    ST.  -Stiuctraco.  Birmii^haiti. 


TcUphorf  : 
Cenlral  3706 


BBac 


Owing    to    increased    production    it   has    been    possible    to    reduce   our  prices,  thus- 
Welconstruct  becomes  a  more  attractive  and  economical  proposition  than   ever.     Let 
our    advisory    department    submit    sketches  and  quotations    for    any   special    problem 
you  have. 

WELCONSTRUCT   SLOTTED    BARS. 


NOTE 

NEW 

PRICES. 


PRICES 

PER 

FOOT. 

1  in.         1 

li  in. 

2  in. 

3  in. 

FLAT 

5d.       1 

6d. 

9d.       ' 

1- 

ANGLE 

6d.    • 

8d. 

1- 

1/8 

CHANNEL  1 

9d. 

lid. 

1/3 

2/3 

These  sizes  cover  every  need      Lengths  average  S  feet,  but  can  be  supplied  to  16  feet. 

The  prices  quoted  are  for   Birmingham  and  are  for  orders  of  not  less  than  lOO  feet. 

Smaller  consignments  hxe  subject  to  an  addition  of  10%. 

— C       M     I   o        ■        ■       M         ■ 
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SUPERLAMP  UD 

HAVE    OPENED    A 
Branch  Trade  Counter  at 

7,  DENMARK  ST., 

CHARING  CROSS  ROAD,  W.C.2, 

for  the  Supply  of 

ELECTRICAL  ACCESSORIES 

AT  CUT  PRICES  FOR  CASH. 


WRITE    OR    CALL    FOR    OUR    1923    LIST    OF 
CUT-PRICE    LIQHTINQ    MATERIALS,    &c. 


\ 


SUPERLAMP  LTD 

"THE   ELECTRICAL    BARGAIN     HOUSE," 

197,  Old  Street,  London,  E.C.  2. 

(Where  all  Communications  should  be  addressed.) 

AND     AT 

7,  DENMARK  STREET,  CHARING  CROSS  ROAD,  LONDON,  W.C.2. 

Telephone:      CUERKEN  WEUIL.     1497'. 
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Battery  Charging. 


"Lancashire"  ..o  "Crypto" 

Battery    Charging    Plants 


are   manufactured    for  working    on 
A.C.  and  D.C.  Mains. 


They  are  very  economical  in  current  con- 
sumption, extremely  simple  to  operate  and 
cost  but  little  in  maintenance. 

Installed  at  Power  Stations,  Garages,  Loading 
or  Loading  Platforms,  Tram  Termini,  &.C., 
they  quickly  earn  their  initial  cost. 


Let  us  quote  you. 


m^ 


LANCASHIRE 


DMVAMO  G* 
MOTOR  CO,LTD. 


ossociafed  wrth 


CRYPTO  ^r™'"^ 


iiiiiiiiiip 

Tpaffopd  Park, 
MANCHESTER. 
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WATER    POWER 

TURBINES,    PELTON    WHEELS.    PIPING,   &( 


"Gordon"  Cased-Type  Turbine,  with  Oil-Pressure  Governor  developing  600  H.P. 

JAMES     GORDON     &    CO.,     LTD.. 

W.P.   Dept.,    WINDSOR    HOUSE,    KINGSWAY,    LONDON,    W.C.  2. 


m 


3 


^ 


j^/JiSliFiLLrfi 


The    most  Efficient   and 

Reliable  Fan 

in   the    Market. 


specially  wound  for 
Tropical  Climalu. 


CEILING    FANS 

54"  &  60"  Sweep 

Sin^le=phase  and 

3°phase. 


ALTERNATING 
CURRENT. 


WE  MAKE  EVERY  TYPE  OF  ELECTRIC  FANS 


^ 


i 


FOR  ANY  VOLTAGE  OR  HEHIODICITY. 

ERCOLE  MARELLI  &i  Co.,  Ltd.. 

Fan  House,  19-20,  Garlick  Hill, 

Queen  Victoria  Street, 

LONDON,  E.C.  4. 


Telephone  :  Central  734. 
Cable  :  Aurella,  London. 


^S 


LET 


m 
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itistal  TMC  House  Telephones 


They  are  well  made. 

They    are    beautifully    finished    in    different 
"  Period  "  styles. 

They  are  supported  by  Press  advertising  in 

the    best     papers,    excellent    showcards    and 
overprinted  folders. 

They  retail  at  an  exceptionally  low  price. 

They  give  you  a  good  profit    and    maintain 
>our  reputation. 

Post    ill  is    pcJge    to    us    to-day   icit/t    your    letter- 
tiCiid,    and    icc    i^-ill    send    you    full    particulars. 

The  Telephone  Manufacturing  Co.,  Ltd., 

HoUingsworth   Works,  Dulwich,  London,  S.E.  21. 

Telephone:  Sydenham  2^60-246 1 .         Telegrams:    '  Bubastis,  Dulcrox,  London." 


AldenUght  Plants  arc  made  for  30.  60.  100 
and  130  lights.  Erigine  speed  500  r.p.m. 
Switchboard  has  the  full  equipmertt  as  illus- 
trated. Battery  has  Plante  type  plates  and 
open-lop  glass  boxes.  Force 
pump   for    water   supply    if       J-     1  yy  j3 


required. 


Fro 


Alden-Light  Plants  &  Engines.     An 
attractive  proposition  for  the  Contractor. 

A 


Kl-^  xou  tired  of  small  high- 
speed sets  and  their  never- 
ending  troubles  ? 


Do  you  wish  to  push  a  slow-speed  set, 
at  a  lower  price,  embodyintj  an  engine 
which  will  also  bring  business  fiom  the 
agricultural  user  ? 

H.ive  you  found  that  "  automatic  "  sets 
are  not  so  foolproof  in  practice  as  they 
appear  on  paper  ? 


Do  you  wish  for  a  set  embodying  a 
switchboard  equipment  which  you  as  an 
electrical  engineer  know  is  adequate  for 
the  work  and  not  an  incomplete  toy  ? 
If  so,  send  for  full  particulars  of 
the  .-Mden- Light  Plants.  The  1922 
Model  Engine  embodies  many  special 
features  and  improvements  which  will 
undoubtedly  interest  you.  Moreover, 
a^'encies  can  be  arranged  in  certain - 
districts. 


ALDEN   ENGINE  CO.,   LTD..    OXFORD. 
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H^^^% 


SIEMENS  BROTHERS  &C?B? 

Genera/  Offices  &Works 

WOOLWICH,  LONDON.  S.E.18. 

Teie^rams:  Siemens.  Woolvcrich.     Telephone:  Ciiy,  64CQ(7 liius). 

Re^is^ered  O^^ces- CAXTON  ^OUSE.  WESTMINSTER, S.W I.j 


r^  A^HW~J»l^AWMr^WtJ77^^ 


THE  ELECTRICAL  REVIEW. 


[December  29,  1921^. 


CARSON'S  INSULATORS. 

F.    IVr.     CARSON, 

27.  UPPER  THAMES   ST., 

EE.C.  4.  ^ 

feoHTfL 

ACCURATE  TO  CLOSE  LIMITS. 


"SISTOFLEX"    (-.Qd) 


ELECTRICAL  INSULATING  MATERIALS. 

Silk,      Presspahn,      Black  Adhesive  & 
Cloth,      Leatheroid,     Rubber  Tapes, 
Paper,       Ebonite,         Webbed  Tapes 
Tapes,       Micanite,       and  Sleeving, 
Fibre,        Flexible  Tubes,  Lebakite, 
Mica,         Dynamo  Tapes,      etc. 
Competitive    Prices. 

LARGE     STOCKS.  PROMPT     DELIVERY. 

Send  as  your  enquiries. 

SPICERS,  LII^ITEO, 


SPICER  BROTHERS,  L"  '\lZt:xt 


Ti'irtrjms:  N/KOPING  LONDON.  Tc 


THE  NEW  ANTWERP  TELEPHONE  & 
ELECTRICAL    WORKS,    ANTWERP. 


AMMETERS 
VOLTMETERS 


Sole  Reorescnlativir?  )o'  »ho  Eriti'.h  E-npirc:— 

W.  F.  DENNIS  &  Co., 

70,  Queen  Victoria    Street,    LONDON,  E.C.4. 

TelBOhoncs:   CITY   1620.  CENTRAL  9600/1. 


the  "thomson" 
Electric  Lamp. 


THE  Accumalator  Lamp. 


Sole  Agent  :~ 

L  E.  Wilson, 

10,  Corporation  Street, 
MANCHESTER. 


TELEi 


Type  B.   (Pocket). 


PRESSPAHN 

BEST     QUALITY.  HIGHEST     FINISH. 

LOWEST     PRICES. 

DEX^IVER^V      FROIMI       SXOCK. 

Mica  &  Micanite  Supplies,  Ld.  ^^iSoInorth 

Mica   House,   Offord   Street,   London,  N. 


LATEST 


"LOWKE-PETTER"  ELECTRIC  LIGHT  PLANT 


Suitable  (or  25  Ligl.  t  Installation*. 

Retail  Price    -    -    £86. 

Other  jiza  also  wpplitJ. 


A    FIRST-CLASS     ENGINEERING 
JOB-NOT   A   HIGHSPEED  TOY. 


LOWKE  &  SONS, 

Ltd. 

NORTHAMPTON. 

Also  Makers  of  Direct 
Coupled  Seti.  Switchbotrdi. 


OUR   TWENTY   YEARS'   EXPERIENCE  of 

INSULATING  MATERIALS  is  VALUABLE 

TO   YOU. 


Lei  us  quote  you  for  :—- 

VARNISHED  CLOTHS, 

tapes,  silks  and  papers. 


Large  Stocks. 


Prompt  Delivery. 


A     A.   SAMPLE, 

11,  Broughatn  Street,   Blackfriars  Road, 
MANCHESTER. 
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Motors 


you   can   recommend, 

Because  they   represent  the   latest   practice 
in  design   and    construction. 

Because  they  are  reliable  in  operation. 

Because  they  are  competitive  in  price. 

Because   your  clients  will   be   satisfied  with 
what  you  have  given  them. 


"Magnet."  Manchesler.    74rODenshaw. 
"Orders."  Cannon.  London.      5370  City. 


OPENSHAW  : 

Manchester,   England 

London      49  Queen  Vicrona  Street.  E.C 


Alternating  to  Direct  Current 


Mercury 

Vapour 

Rectifiers 


Simple 

and 

Reliable 


.A.X-1L.       O.A.P.A.OITXSS. 


Call  and  See  the 

Rectifiers 
in  our  ShowroontM. 


HEWITTIC  ELECTRIC  COMPANY,  LTD., 

so,  York  Road,  King's  Cross,  London,  N.  1. 
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YOUR    FULL  COnSUMPTIOn. 
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'""°-°-°"°-°S 


THIS  CAN  ONLY  BE  ASCERTAINED  BY  A  RELIABLE  WEIGHING  SYSTEM 
TO  CHECK  YOUR  FUEL  CONSUMPTION.  AND  WHICH  GIVES  YOU  THE 
KNOWLEDGE  THAT  WILL  ENABLE  YOU  TO  RAISE  YOUR  PLANT  TO  THE 
HIGHEST  POSSIBLE  POINT  OF  EFFICIENCY. 

AVERY  PATENT    AUTOMATIC    COAL    WEIGHERS 

GIVE  YOU  EXACT  INFORMATION  AT  ANY  DESIRED  POINT.  AND  ASSURE 
ECONOMICAL  BOILER  HOUSE  EFFICIENCY. 

THESE  MACHINES  GIVE  YOU  THE  KNOWLEDGE  TO  GET  FUEL  ECONOMY. 
AND  AT  THE  SAME  TIME    REDUCE  LABOUR  COSTS. 

OVER  2.000  ARE  IN  USE  TO-DAY.  AND  ITWILL  PAY  YOU   TO  INSTALTHESE 
MACHINES  WITHOUT  DELAY. 
We  are:Exliibitinq  at  the  British  Industries  Fair.  Birminqham.  February  1  9lh  to  March  2nd.  1 923 


^? 


■:^-^T,:VVTl!lll^-;^'^:^■^-^^i^^^^^-waJJ^Ki!i^faIlJ.■Ml1^:attlMi^ 


W.8.T.  AVERY  I7i     SOHO    FOUNDRY    BIRMINGHAM 


6i 


OMNI-RANGE 


j> 


Portable 

CURRENT   TRANSFORMERS 

are 

A   NECESSARY   ADJUNCT 

to  all  testing  einiipments  in  Central  Stations,  Works  and  Lai loratories. 

Theu  possess  the  Mlowing  ilixthirtire  features  which  will  at  once  appeal  to  all  users  of  iiistruments  on  A.C. : — 

1.  They  permit  a  wide  range  of  measurement  coTering-  7  distinct  ranges  with  maxima  of  5.  20,  100,  400, 
.".Mil.  l.ouOand  2,000  amperes. 

2.  They  are  compact  and  convenient  to  use.  the  range  being-  easily  changed. 

3.  They  are  accurate.  The  National  Physical  Laboratory  testa  show  a  ratio  variation  less  than  one 
part  in  a  thousand  from  full  to  one-tenth  load  and  a  phase  variation  less  than  one-third  of  a  degree  at 
full   load  on  inductive  lo;uls. 

4.  They  are  individually  tested  for  both  ratio  and  phase,  and  will  withstand  a  pressure  test  of  10,000  volts. 

5.  They  will  operate  a  number  of  instruments  in  series  with  a  maximum  ratio  variation  less  than 
on<-half  of  one  per  cent,  down  to  one-tenth  load  for  any  burden  up  to  40  volt-amperes. 

6.  They  can  be  used  on  widely  different  frequencies,  the  ratio  remaining  constant  on  25  or  50  periods 
ilown  to  one-tenth  load  within  less  than  two  parts  in  a  thousand. 

They  are  tin-  most  accurate  current   transformers  manufactured,   and   when  used  in  conjunction  with   Everett- 
Edgcumbe  "Superscale"  Ammeters— "  The  Last  Word   In  Instrument  Design  "—and  Wattir 


accuracy  is  obtained  than  has  hitherto  been  possible. 


i'attmeters,  greater 


For  full  particulars  see  Catalogue  Sheet  100. 


EVERETT  EDGCUMBE 


117,  Viotoria  St.,  S.W.I. 

•Phone:    Victoria    3020. 


LONDON   &   HENDON. 


Collindale  Works,  N.W.9. 

'Phone  :    Kingsbury    45. 


iiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiniiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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Range  O-lOO  megohms 
500  volts,  variable 
pressure. 


Weight  under  7  lbs. 
PRICE     -      £17 


H*t-  itsifpi 


The  MEG  Insulation  Tester  is  cheap  by  reason  of  its  fine  design 
and  not  through  neglect  of  workmanship.  It  is  light,  because  it 
contains  nothing  but  what  is  indispensable  ;  yot  it  is  thoroughly 
efficient   as    a   means    of    carrying  out   the  usual   insulation    tests. 


keg.  design. 


Patent!  pcniin 


iiriMi 


EVERSHED 

ACTON    LANE    WORKS 


&    VIGNOLES,    Ltd., 


Telegrams  : 

"""""""""""""""""""""""""" ""'i'""ii"iiiiiiriiiniiM'MMiMiiiiiMi!inmmISMmmimMimin^^^^^^^^^^^^^ 
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-Vt  the  end  of  our  leading  article  of  November  3rd  we 
indicated  our  intention  of  resuiuing  the  consideration 
of  efficiency  in  industry,  with  particular  reference  to  the 
bearing  of  reward  upon  the  subject. 

.\.s  our  readers  know,  we  have  frequently  expressed 
ourselves  as  being  in  favour,  on  general  lines,  of  the 
dependence  of  the  reward  upon  the  services  performed. 
There  is  more  in  this  question  than  piecework,  or  the 
payment  for  the  job  in  the  shop,  and  there  is  more  than 
profit-.sharing,  or  the  division  of  the  surplus  that 
remains  out  of  revenue  after  expenses  have  been  paid. 

Peoiile  engage  in  industry  for  the  purpose  of  pro- 
ducing wealth,  and  wealth  can  only  be  produced  by  the 
application,  direct  or  indirect,  of  labour  to  land.  The 
land  is  the  original  capital,  and  the  labour  applied  may 
produce  crops,  in  which  case  no  diminution  of  capital  is 
entailed,  or  it  may  be  devoted  to  the  winning  of  coal  to 
be  burned,  when  diminution  of  capital  occurs.  It  may 
also  bring  about  changes  in  the  form  of  the  original 
capital,  as  when  clay  is  made  into  bricks.  In  such  cases 
as  this,  there  is  no  increase  or  decrease  in  the  amount 
of  the  capital,  but  there  is  an  increase  of  availability, 
or  immediate  usefulness.  It  may  be  cynically  observed 
that  the  chief  motive  for  work  of  any  description  is  per- 
sonal profit,  but  since  personal  profit  cannot  (taking  the 
broad  view)  be  gained  without  the  production  and  ex- 
change of  wealth  of  various  kinds,  we  are  justified,  when 
taking,  as  we  must,  a  brief  survey  of  the  present  situa- 
tion, in  confining  our  attention  to  the  wood  rather  than 
the  trees. 

All  who  co-operate  in  the  production  of  wealth  are 
entitled  to  reward  for  their  services,  and  it  seems  clear 
that  it  would  be  reasonable  if  that  reward  had  to  depend, 
within  limits  and  subject  to  certain  conditions,  upon  the 
value  of  those  services.  The  so-called  capitalist,  whose 
function  is  the  supplying  of  a  fund  wherewith  the  work 
of  preparing  for  and  carrying  on  the  process  of  pro- 
duction may  be  paid  for,  is  entitled  to  payment  for  what 
he  does,  and  to  security  against  the  loss  of  what  he  haa 
provided.  In  other  words,  he  is  entitled  to  a  reason- 
iible  return,  or  interest,  on  his  money,  and  to  insurance 
against  the  risk  of  some  of  hi.s.  enterprises  proving; 
failures.  It  is  clear  that  labour  and  management  must 
be  paid  for  their  services,  and  it  will  be  equally  cle.ir. 
we  think,  that  the  community  is  entitled  to  be  supplied 
with  whatever  is  produced  at  a  price  which  is  as  low  as 
possible  consistent  with  the  discharge  of  the  obligations 
previously  referred  to.  We  assume,  for  the  present, 
that  the  community  consists  of  persons  who  are  engaged 
in  the  pursuit  of  increasing  tiie  availability  of  wealth 
ill  one  way  or  another,  and  if  the  producers  of  one  kind 
111'  commodities  demand  excessive  quantities  of  other 
commodities  as  their  reward,  other  producers  will  follow 
in  tlieir  footsteps,  and  the  use  of  the  articles  produced 
will  be  restricted. 

We  have  arrived,  then,  at  the  fact  tiiat  all  ought  to  b« 
paid  for  their  services,  and  that  there  is,  or  ought  to  be, 
a  surplus  available  for  division.  Dealing  first  witli  the 
question  of  wages,  or  direct  iiaymeiit  week  by  week  or 
month  b}-  month  for  current  work,  there  is  room  for 
variety  in  the  methods  by  which  the  reward  of  labour 
shall  be  distributed.  In  some  trades  it  is  the  custom  to 
pay  workers  individtially  in  accord.Tnce  with  what  they 
produce.  The  cotton  trade  is  an  (^sample  of  this.  In 
others,  regard  is  had  to  what  is  produced  by  the  opera- 
tives as  a  whole,  and  a  standard  wage  is  fixed  so  that 
every  worker  receives  the  same  amount,  neither  more  nor 
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less.  Tilt'  engineering  trade  unions  have  always  been 
averse  to  any  lorni  oi  jniyment  by  results,  and  some 
workers  have  called  sucli  a  method  of  payment  ' '  a 
pestilential  system."  It  must  be  assumed  that  a 
worker  is  not  so  inefficient  or  non-productive  as  to  merit 
discharge  from  his  efnployment;  but  the  eflect,  upon  axi 
individual  worker,  of  smartness  and  efficiency  above  the 
ordinary  (unless,  indeed,  promotion  to  a  better  position 
can  be  obtained)  is  so  remote  that  there  is  no  induce- 
ment towards  its  attainment.  For  this  reason  there 
seems  little  doubt  that  payment  by  results  leads  directly 
to  an  increase  of  effort.  We  are  not  impressed  by  the 
suggestion  that  it  would  lead  to  scamped  work,  which 
could  be  prevented  by  a  proper  sj-stem  of  inspection,  or 
t-o  over-production  and  consequent  dislocation,  which 
would  not  occur  if  there  were  a  Progress  Department  to 
lay  the  various  processes  out  in  advance. 

Dealing  next  with  the  division  of  profits,  it  is  clear 
that  this  must  take  place  at  less  frequent  intervals  than 
those  at  which  wages  are  paid — in  fact,  generally  once 
a  year.  A  more  general  interest,  on  the  part  of  those 
employed  in  them,  in  the  prosperity  of  industrial  under- 
takings, seems  to  be  required,  and  the  subject  has  lately 
received  a  good  deal  of  attention  from  many  writers  of 
experience.* 

Mr.  Seebohm  Rowntree  includes  an  interest,  on  the 
part  of  the  worker,  in  the  success  of  the  industry  in 
which  he  is  engaged  (or,  to  come  nearer  home,  in  the 
prosperity  of  his  own  employer)  as  one  of  the  five  essen- 
tial minima  by  which  industrial  unrest  is  to  be  avoided, 
and  a  spirit  of  co-operation  fostered  between  employers 
and  employed.  Summarised,  these  are:  (1)  sufficient 
earnings;  (2)  reasonable  hours;  (3)  economic  security 
throughout  working  life  and  in  old  age;  (4)  a  reasonable 
share  in  the  determination  of  working  conditions ;  and 
(5)  the  interest  previously  referred  to.  He  argues  that 
the  surplus  profit  ought  to  be  shared  between  capital, 
labour,  management,  and  the  community.  He  does  not 
appear  to  draw  any  distinction  between  those  of  the 
community  who  use  the  commodity  which  has  produced 
the  surplus — in  other  words,  between  the  customers  and 
the  others ;  but  the  whole  community,  users  and  non- 
uiers,  gets  some  advantage  from  the  prosperity  of  a 
manufacturing  or  trading  concern,  through  the  medium 
of  the  corporation  profits  tax  and  the  income  tax.  It 
may  therefore  be  assumed  that  what  Mr.  Rowntree 
means  is  that  some  portion  of  the  anticipated  profit  for 
the  next  trading  year  shall  be  devoted  to  a  reduction  in 
the  price.  In  certain  industries,  such  as  that  of  gas 
supply,  thi»  is  enjoined  by  law,  and  dividends  are 
limited.  He  is  in  favour  of  giving  a  liberal  share  to 
management,  and  we  .-ire  glad  to  find  that  he  recognises 
the  fairness  of  this  course.  The  administrative  staff, 
altiiougli.  as  Sir  Lynden  Macassey  has  said,  it  has  not 
risen  adequately  to  the  greatness  of  its  position,  can 
do  much  to  make  or  mar  the  success  of  a  business,  and 
it  is  time  it  was  recognised  that  trained  brain-workers 
ought  to  be  able  to  get  at  least  as  much  out  of  the  practice 
of  their  profession  as  people  get  out  of  small  businesses 
for  which  no  special  knowledge  or  aptitude  is  required. 
Yet  many  an  engineer  would  be  financially  better  off 
selling  something  that  people  mimt  have,  such  as  food  or 
(•lothf«.  tlian  in  doing  the  work  for  which  he  is  qualified 
\t\  his  expensive  training. 

We  shall  deal  with  Mr.  Bowie's  book  in  our  "  Review  " 
columns,  but  it  may  be  remarked  here  tiiat  its  trend  is 
towards  co-partnership  of  a  contributory  kind,  so  that 

•"Industrial  Unreg*:  A  Way  Out."  By  B.  Seebohm 
Rowntree.  Ix)ndon,  1922:  Longmans,  Green  &  Co.  Pp.  48. 
Is.  net. 

"  Practical  Profit-sharinc  :  A  Survey  of  Existing  Schemes 
at  Home  and  Abroad."  With  an  introduction  by  Seebohm 
Rowntree.  Manchester,  1922;  The  Manchester  Guardian,  Ltd. 
Pp.  (17  -f  V.     Is.  net. 

"Sharing  Profit.s  with  Employees:  A  Critical  Study  of 
Methods  in  the  Tjght  of  Prc.scnt  Conditions."  By  James  A. 
Bowif,  M..\.  Txjndon,  J022;  Sir  Isaac  Pitman  &  Sons.  Ltd. 
fl'itman's  Industrial  Administration  Series,  edited  by 
A.  P.  M.  Flemino,  C.B.E.,  M.Sc.Tech.,  M.I.E.E.).  Pp.  x  + 
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labour  ami  management,  like  other  shareholders,  would 
receive  their  share  of  profits  as  dividend.  . 

Tlie  prosperity  of  the  nation  depends  upon  the  pros- 
perity of  tiie  nation's  industries.  High  demand  and 
consumption  must  coincide  with  plentiful  and  cheap 
supply,  and  the  two  requirements  are  inextricably  bound 
up  logellier.  Cheap  commodities  can  only  abound  if 
we  have  the  best  manufacturing  plant  and  work  it 
efficiently,  practise  personal  economy,  have  the  best 
selling  activities,  and,  above  all,  willing  and  contented 
workers  The  result  of  the  General  Election  has  shown 
that  the  majority  of  the  voters  did  not  share  the  view 
that  tlie  capital  levy  would  be  efficacious  in  bringing 
about  an  improvement  in  the  situation.  This  item  of 
the  Labour  Party's  programme  was  put  forward  with 
BO  little  explanation,  and  the  explanations  that  were 
offered  were  so  conliicting,  that  no  surprise  can  be  felt  at 
its  non-acceptance.  Manufacturers  know  only  too  well 
that  capital  is  not  being  spent  with  any  freedom  at  the 
present  time,  and  any  measure  that  savours  of  confisca- 
tion can  only  have  the  effect  of  increasing  its  shyness. 
It  is  natural  to  feel  annoyed  at  the  profiteer,  and  many 
would  like  to  see  him  made  to  disgorge  his  ill-gotten 
gains ;  but  the  effect  upon  the  financial  situation  of  a 
move  against  monetary  wealth  in  general  could  only 
be  disastrous. 


An   unfavourable  influence    upon  the 
The  Situation     German     electrical    industry   has   been 
of  the  German    exercised  by     the     depreciation  of     the 
lodustry.         mark  and  the  consequential  suspension 
of     industrial     and     private     building 
activity.      Orders    for    home  account,   according  to    a 
correspondent  of  a  German  newspaper,  are  only  coming 
to  hand  in  a  scanty  manner.      This   statement    applies 
not  only  to  large  machines,  but  also  to  motors,  meters, 
small  electrical  apparatus,   heating  and  cooking   appli- 
ances, lamps,  switching  apparatus,  insulated  conductors, 
telephones,   &c.      In    general,   customers  complain    of    a 
scarcity  of  money  and  the  lack  of  credit ;   in  these  circles 
it  is  not  known  where  to  get  the  means  for  making  pur- 
chases,   as  the   banks   manifest  great   reserve.     On  the 
other   hand,    agriculturists,     whose    products    command 
high  prices,   are  still  in  the  pleasant  position  of  being 
able  to  equip  themselves  with  electrical  machinery  and 
plant. 

Concerning  the  export  trade,  it  is  stated  that  foreign 
orders  are  also  diminishing,  although  this  is  assumed  to 
be  mainly  due  to  the  generally  unfavourable  situation 
of  world  economy.  Besides  the  falling  ofi  in  orders,  the 
German  electrical  industry  is  unfavourably  affected  by 
the  rise  in  the  prices  of  raw  and  semi-finished  materials 
of  all  kinds,  particularly  in  the  case  of  metals,  the  final 
result  being  naturally  an  increase  in  the  costs  of  pro- 
duction. 

Credit  conditions  between  buyers  and  sellers  have  be- 
come so  bad  that  the  latter  demand  the  payment  of  50 
jier  cent,  of  the  value  on  the  acceptance  of  a  contract, 
hut  charge  to  the  customers  the  prices  prevailing  on  the 
day  of  delivery,  as,  for  instance,  in  the  case  of  brass 
sheets ;  and  these  conditions  also  exist  in  the  electrical 
industrv. 


A  QUESTION  of  some   importance  was 
The  Action       raised  in  a  paper   read  by  Sir  Sidney 
of  Light  F.  Harmer  before  the  Royal  Society  of 

on  Colours.  Arts  recently,  namely,  the  fading  of 
colours  of  objects  In  museums  due  to  the 
action  of  light.  As  director  of  the  Natural  History 
Department  of  the  British  Museum,  the  author  has  had 
opportunities  of  studying  this  effect,  which  is  naturally 
of  importance  in  the  case  of  unique  specimens  of  con- 
siderable value.  It  appears  that  a  long  series  of  inves- 
tigations made  by  Dr.  Hnssell  and  Sir  Wm.  Abney  led 
to  some  important  conclusions.  It  was  found,  for 
instance,  that  light  (and  not  moderate  heat)  was  the  chief 
factor  in  producing  fading,  and  that  the  rays  at  the- 
violet  end  of  the  spectrum  were  most  prejudicial.     This^ 
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is  fiiirly  well  recognised.  But  it  also  uppeur.s  that  the 
tffect  does  not  take  place  in  vacuo,  i.e.,  if  water-vapour 
and  oxygen  are'  excluded. 

One  line  of  investigation  that  naturally  suggests  itself 
is  to  use  glasses  for  museum  ca.ses  which  check  the 
injurious  ultra-violet  rays.  Window  glass  transmits 
[-radically  the  whole  of  the  spectrum,  including  ultra- 
violet rays,  hut  there  are  varieties  of  Crookes  and  other 
glass  wiiicii  aie  much  more  effective  in  absorbing  ultra- 
violet light.  The  trouble  is  that  a  glass  which  is  suffi- 
ciently useful  in  this  respect  has  a  somewliat  deep 
yellow-green  coloration,  and  is  therefore  not  very  suit- 
al)le  for  cases  containing  coloured  objects;  the  colours 
would  inevitably  be  distorted.  Moreover,  while  such 
special  glasses  do  check  the  fading,  they  do  not  eliminate 
it :  the  effect  is  slowed  down,  but  is  not  banisiied.  Some 
colours  are  more  fugitive  than  others.  Some  moths  and 
butterflies  change  appreciably  in  colour  after  only  a  few 
weeks'  exposure  to  sunlight,  but  dark-coloured  furs  of 
aninuils  may  resist  action  for  years.  The  general  belief 
that  oil  paintings  are  more  permanent  than  water 
colours  is   not   always  borne  out  by  experience. 

The  most  interesting  point  elicited,  however,  was  the 
f:ictthat  electric  light  (from  incandescent  lamps)  is  much 
less  prejudicial  than  diffused  daylight,  which  is  itself 
far  less  dangerous  than  direct  sunlight.  Hence  it  would 
.'item  that  there  is  a  good  deal  to  be  said  for  the  use  of 
electric  light  for  the  artificial  illumination  of  rooms 
wliere  objects  that  are  liable  to  fade  are  on  view. 


It    is    liardly    possible    to   attach   too 
Empire  g'f.ct  importance  to  the  Economic  Con- 

Resources  and  leience  which  the  Government  is  call- 
Empire  Trade,  lug  for  next  year.  Experienced  men 
who  know  at  first  hand  the  resources 
of  tlie  Duuiinious  will  come  Home  to  us  sympathetically 
disjjosed  toward  the  development  of  inter-Imperial 
Trade,  anxious  to  secure  the  development  and  utilisation 
of  their  great  natural  wealth  and  resources  as  a  means 
to  that  end,  and  emphasising  once  more  their  need  of 
population  for  these  great  purposes. 

It  is  a  pity  that  when  there  is  so  large  a  population 
here  waiting  for  work  this  Conference  cannot  take  place 
at  once,  but  the  fact  has  to  be  recognised  that  the 
political  situation  in  some  of  the  British  Colonies  has 
occasioned  deby  in  making  arrangements  so  that  it 
may  not  be  possible  for  the  gathering  to  take  place 
until  next  summer.  That  prospect  affords  poor  food 
for  those  who  are  pressingly  hungry,  and  irritates 
these  who  are  anxious  to  "  get  a  move  on,"  for  unless 
something  tangible  can  be  prepared  before  the  actual 
Conference  takes  place,  whatever  decisions  are  arrived 
at  can  hardly  become  effective  for  the  winter  of  1923- 
2-1.  and  it  is  now  that  the  call  for  relief  is  loudest  while 
employment  schemes  are  being  conmienced  and  signs  of 
trade  improvement  are  about  to  develop  into  practical 
advance.  We  hope  that  though  representatives  cannot 
actually  meet  until  next  summer,  everything  that  can 
be  will  be  done  in  advance  by  cable,  by  postal  commu- 
nication, and  by  compilation  of  available  information 
in  convenient  practical  form  so  as  to  simplify  the  adop- 
tion of  policies  and  expedite  schemes.  We  have  had 
reports  of  value  on  the  water-powor  resources  of  the  Em- 
pire, blue  books  on  the  general  resources  of  the  Empire 
and  the  need  for  cheap  postal  and  electrical  communi- 
cation, and  these  are  not  documents  which  get  so  out 
of  date  as  to  be  valueless.  The  views  of  some  of  the 
most  experienced  Colonial  authorities  on  the  interests 
of  the  Empire,  as  placed  before  previous  conferences, 
are  recorded  therein.  Later  events  of  pressing  and  all- 
absorbing  urgency^the  late  war,  for  instance — make 
men  more  or  less  excusably  forget  the  existence  of  such 
books  and  their  recommendations. 

One  of  the  matters  on  which  it  is  contemplated  the 
Government  might  take  action  in  advance  of  the  Con- 
ference is  the  encouragement  of  the  circulation  of 
British  magazines  and  other  British  literature  contain- 
ing British  advertisements  by  cheaper  Colonial  postage 
riitos.     For  how  many  years  has  that  cause  been  cham- 


pioned—  also  the  appeal  for  means  of  electrical  commu- 
nication to  be  cheapened  and  multiplied  J  It  is  prac- 
tically certain  that  these  and  otiier  mea.-5ure.s  like  them 
whicli  could  be  arranged  for  without  Empire  delegates 
meeting  face  to  face  to  re-discu.s.s  them,  would  do  some- 
thing to  assist  Imperial  trade,  and  so  make  work.  Let 
this  "  Peace  and  Tranquillity  "  Government  take  early 
steps  to  justify  that  title  in  ways  such  as  these. 

Mr.  Amery,  First  Lord  of  the  Admiralty,  speaking 
at  the  British  Empire  Union  last  week,  urged  the 
adoption  of  means  which  would  make  it  easier  for  the 
British  investor  to  invest  in  an  Empire  security  than 
to  send  his  capital  into  other  countries  where  it  would 
certainly  not  be  used  for  purposes  which  would  assist 
British  trade.  The  success  of  issues  of  fairly  recent  date 
suggests  that  the  capital  would  be  forthcoming. 

But  perhaps  the  point  which  appeals  most  to  the 
imagination  of  those  who  desire  to  lessen  unemployment 
at  home,  where  at  present,  alas !  we  are  sadly  over- 
crowded, and  who  have  visions  of  the  grand  and 
glorious  future  of  the  Empire  when  the  population  is 
there  to  develop  those  resources,  is  the  encouragement 
of  suitable  emigration. 

Nothing  hastens  degeneracj'  more  than  unemploy- 
ment, and  notliing  l)reaks  the  heart  and  spirit  of  a 
British  man  or  women  more  easily  than  the  fear  of 
a  future  without  promise — a  dead  end  without  uu 
outlook  yielding  occupation  and  contentment.  Let  us 
get  on  as  quickly  as  may  be  with  already  sanctioned 
Empire  settlement  schemes.  There  are  plenty  of  men 
and  women  who  would  be  only  too  glad  to  go  and  help 
ta  develop  the  Colonies'  and  add  to  the  trade  prosperity 
of  their  kith  and  kin  who  remained  behind,  if  only  they 
could  obtain  trustworthy  information  showing  where 
they  could  hnd  work  such  as  they  can  do,  and  if  reason- 
al)le  assistance  could  be  afforded  them.  Our  own  "  Corre- 
spondence "  columns  and  post-bag  contain  plenty  of 
c\  idence  that  electrical  men  are  willing  enough  to  go 
and  try  their  fortunes  elsewhere.  Is  it  impossible  for 
iinything  which  will  satisfy  their  thirst  for  information 
to  be  expeditiously  and  authoritatively  accomplished? 
In  years  gone  by  the  Press  used  to  have  periodical  re- 
I  orts.  sometimes  warnings,  sometimes  useful  encourage- 
ments. Do  any  of  the  Dominions  want  anybody  just 
now.'  If  so,  why  are  not  publicitj'  and  propaganda 
being  made  use  of  to  the  full?  Not  pictures  of  the 
vastness  of  virgin  soils,  of  farms  and  homesteads,  with 
cows,  a  horse,  and  a  child,  but  facts  of  a  specialised 
trade  or  handicraft  description. 


Elsewhere  in  this  issue  we  give  an 
British  account  of  the  first  three  broadcasting 

Broadcasting,  stations  to  be  set  in  operation  in  Eng- 
land. The  conunencement  of  the  ser- 
vice inaugurates  a  new  epoch  in  the  development  of 
radio-telephony  in  this  country,  which  has  done  so  Kiuch 
to  promote  the  use  of  the  Hertzian  waves.  Even  five 
years  ago  the  wonderful  possibilities  of  radio-telephony 
could  hardly  have  been  foretold  ;  now  it  has  taken  its 
place  with  aviation,  almost  as  youthful  an  art,  amongst 
the  miracles  of  science  that  the  twentieth  century  has 
brought  forth,  and  will  soon  have  l)ecome  as  matter-of-' 
fact  as  the  gramophone. 

Obviously  the  system  can  l)e  very  effectively  used  for 
the  purposes  of  propaganda,  anxl  in  fact  it  was  sn  used 
in  the  last  elections  in  the  I'liited  States,  where  it  is 
not  subject  to  control  a,s  in  this  country:  State  control 
has  the  advantage  that  the  lu-ondcasting  of  undesirable 
communications  can  be  restricted,  but  on  the  other  hand, 
the  control  exercised  by  the  Governn\ent  of  the  day  might 
conceivably  be  exercised  in  favour  of  a  political  party. 
The  wliolc  question  of  wliat  siiall  and  wliat  shall  not  be 
broadcasted  will  call  for  mature  consideration. 

Turning  to  the  conunercia!  aspect  of  the  subject,  the 
experience  already  gained  in  the  United  States  is  bound 
to  be  of  value  to  those  who  are  takinsr  up  the  manufac- 
ture and  distribution  of  receivintr  apparatus  in  this 
country,  and  we  commend  to  tlieir  att<»ntion  the  able 
article  wliich  we  reprint  elsewhere,  on  "  Radio  Mer- 
chandising." 
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THE     BRITISH     RADIO     BROADCASTING    STATIONS. 


In  view  of  the  general  public  interest  in  the  development 
of  radio  telephony  and  the  forthcoming  establishment  in 
this  country  of  further  broadcasting  stations,  in  addi- 
tion to  the  three  existing  ones,  some  particulars  of  the 
transmitting  apparatus  used  will  doubtless  be  accept- 
able. The  British  Broadcasting  Co.,  Ltd.,*  was  incor- 
porated on  Deceujber  loth  under  the 
chairmanship  of  Lord  Gainford  to 
conduct  the  service,  but  the  com- 
plexity of  the  problems  tii.it  will 
have  to  be  overcome  will  naturally 
necessitate  the  lapse  of  some  tiiuf 
before  the  development  of  its  full 
possibilities  can  be  achieved. 

Considering  the  extremely  small 
amount  of  energy  that  is  involved 
and  the  numerous  transformations 
which  it  has  to  undergo,  it  will  be 
conceded  that  from  the  electrical 
point  of  view  the  results  already  ob- 
tained are  very  satisfactory.  The 
difficulties  encountered  are,  however, 
more  acoustical  than  electrical,  and 
much  improvement  in  this  respect  is 
hoped  for ;  microphones,  "  loud- 
speaking  "  devices,  and  otlier  com- 
ponents will  be  bettered,  and  it  may 
even  be  found  necessary  to  institute 
schools  for  the  instruction  of  singers 
and  speakers  in  the  correct  control 
of  their  voices,  and  in  the  use  of  the 
microphone,  &c.  Music  may  have  to 
be  re-written,  and  the  acoustic  pro- 
perties of  the  transmitting  studios 
are  only  a  few  of  tlie  many  very 
complex  problems  that  will  require 
solution    for   the  attainment  of   the 

most  desirable  conditions.  Meanwhile  broadcasting 
stations  will  suffer  criticism  on  the  score  of  the 
apparatus  not  functioning  properly,  whereas  the  real 
trouble  will  lie  with  the  artists,  for  everybody  is  not 
suited   to   the   work.      Uadio   artists  will   have   to  evolve 


thought  have  been  given  in  this  country  to  developing  a 
scheme  which,  by  pooling  transmission  patents,  limiting 
the  number  of  stations,  and  co-ordinating  their  operat- 
ing conditions  will  preclude  the  possibility  of  such 
troubles  arising  in  England.  The  popularity  of  radio- 
telephony  in  America  may  be  judged  from  the  fact  that 


Fig. 
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a  new  technique,  something  that  is  not  yet  fully  under- 
stood. 

In  the  United  States,  over  500  stations  arc  broadcast- 
ing, largely  without  reference  to  each  other,  tlie  result 
being    interference    and    confusion.        Much    time    and 

*  Sec  "  New  Companies."  this  issue;  p.  525,  October  13th; 
and  p.  609.  October  27th,  1922. 


Pig.  1. — PowKR  GENErwTORS  .w  the  Manchestef.  Station. 


over  two  million  receiving  sets  have  been  sold  iu  two 
\ears.  The  British  Broadcasting  Co.,  Ltd.,  will  ulti- 
mately operate  at  least  eight  stations  resjiectively  in 
London.  Manchester,  Birmingham,  Newcastle,  Cardiff. 
I'lymouth.  Glasgow,  and  Aberdeen. 

The  Manchester  Station  (call 
signal  :  2  ZY ;  wave  length :  385 
metres;  power:  1,500  watts)  is  situ- 
ated in  the  Research  Department  at 
the  works  of  the  Metropolitan- 
Vickers  Electrical  Co.,  Ltd..  Trafford 
Park. 

The  jjower  for  the  radio  transmit- 
ting set  is  supplied  by  a  small 
generator  in  the  works  power  house 
at  -110  volts,  50  cycles,  .3-phase,  and 
is  employed  to  drive  one  of  two  triple 
sets,  the  second  being  a  spare,  con- 
sisting of  an  induction  motor,  h.p. 
generator,  and  exciter  supplied  by 
Messrs.  Newton  Bros.,  Derby  (fig.  1). 
The  h.p.  generator  is  rated  at  2.5 
kW  at  5,000  vclts,  and  runs  at  1,500 
r.p.m.  Suitable  filter  circuits  are 
.provided  at  the  h.p.  generator  to  re- 
move the  commutator  ripple.  The 
field  of  the  generator  is  fed  from  the 
exciter  through  a  potentiometer-type 
field  regulator  that  enables  stable  ad- 
justments to  be  obtained  even  down 
to  very  low  voltages,  which  are  occa- 
for  test  and  experimental  ))urpose8. 
of  these  machines  will  be  found  on 
p    851  of  our  issue  of  December  1st,  1922. 

The  transmitter  panel  (fig.  2)  w.as  installed  by  the 
I?adi<i  ('oiininniieation  Co..  Ltd.,  London,  and  employs 
MuUaril  0-500  valves.        The  h.p.  d.c.  supply   at  5,000 
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volts  is  fed  directly  to  the  anodes  of  the  valves,  and  suit- 
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able  gear  protects  the  generating  set  against  short 
circuits.  The  power  plant  is  remotely  controlled  from 
the  transmitting  room  and,  while  a  special  listening 
station  is  provided  some  miles  from  Trafford  Park,  the 
character  of  the  modulation  i.s  checked  also  in  the  trans- 
mission room.  The  filaments  of  the  transmitting  valves 
are  heated  from  a  .30-volt  battery,  and  an  artificial 
aerial  is  provided  to  enable  tests  to  be  carried  out  with 
a  minimum  of  interference  with  other  users  of  the  ether. 

The  studio  (fig.  3)  is  accommodated  in  a  spacious 
room  adjoining  the  transmitting  room.  The  walls  are 
draped  with  suitable  hangings,  and  the  floor  has  been 
carpeted,  to  avoid  the  resonance  and  echo  from  the  floor 
and  walls  encountered  in  ordinary  rooms.  The  equip- 
ment comprises  a  Steinway  grand  piano  with  a  Welte 
player  attachment,  an  Edison  gramophone  of  the 
diamond-disk  type,  and  an  Aeolian  Vocalion  Graduola 
cabinet  gramophone.  The  studio  is.  connected  to  the 
transmitting  room  by  multi-core  cables,  which  may  be 
used  for  microphone  or  other  control  circuits,  the  latter 
being  run  in  a  separate  cable  to  avoid  inductive  inter- 
ference. 

The  music  and  speech  froui  the  studio  are  picked  up 
by  microphones,  or  other  suitable  apparatus,  supported 
on    convenient   stands.       These    s<iunds    are   given    pre- 


liminary aui])litication  in  the  studio  before  being  passed 
through  the  microphone  cable  to  the  transmitting  room, 
where  further  ampliflcation  is  carried  out  before  the 
amplified  currents  are  impressed  on^  the  aerial. 

The  aerial  used  is  of  the  cage-type,  and  is  suspended 
between  the  top  of  the  well-known  water-tower  and  the 
highest  point  of  the  main  works  buildings.  The  "  lead- 
in  "  from  the  centre  of  the  main  aerial  drops  into  one 
of  the  research  laboratories.  Each  cage  has  six  wires 
supported  by  suitable  loops,  the  average  height  being 
about  160  ft.  The  station  has  worked,  since  its  incep- 
tion, on  l:<00  watts,  but  the  power  is  being  increased 
almost  immediately  to  1,500  watts,  the  full  power  for 
v\hich  it  IS  licensed. 

A  small  experimental  station,  cajiabh'  of  transmitting 
100  watts,  has  been  erected  at  Hale.  A  single-phase  in- 
duction motor  on  the  Altrincham  public  electricity 
supply  mains,  driving  a- generator  of  1,500  volts  at 
1,500  r.p.ni.,  is  used  with  an  exciter.  This  stiition 
acts  partly  as  an  independent  experimental  station  and 
partlv  as  a  control  for  the  main  ))roadcasting  station, 
and  is  equipped  with  various  receiving  sets  for  "  listen- 
ing-in." The  aerial  is  150  ft.  long,  and  comprises  a 
triple  wire  with  1'2-ft.  spreaders  at  a  height  of  75  ft. 

The  London  Station  (call  signal :  2  LO  ;  wave  length  : 
."iOO  metres;  power:  1,500  watts)  is  situated  at  Marconi 
House  in  the  Strand,  the  premises  of  Marconi's  Wireless 
Telegraph  Co.,  Ltd. 

Power  is  taken  from  the  public  electricity  supply 
mains  at  a  pressure  of  200  volts  d.c,  and  the  supply 
may  be  changed  over  from  the  ordinary  network  to  the 
London  theatre  supply  main;  two  separate  and  distinct 


sources  of  supply  are  thus  available.  The  d.c.  is  taken 
through  a  switchboard  to  a  10-h.p.  motor  directly 
coupled  to  a  G-kilowatt  single-phase,  300-cycle  alterna- 
tor, which  supplies  power  at  500  volts  a.c.  The  motor- 
alternator  sets  are  in  duplicate,  and  their  two  remote- 
control  automatic  starters  are  operated  from  a  room 
at  the  top  of  the  building,  where  the  a.c.  is  supplied  to 
the  primary  of  a  6-kilowatt  transformer  (which,  again, 
has  a  second  transformer  installed  beside  it  with  a 
change-over  switch),  the  secondary  winding  giving  a 
normal  working  potential  of  22,500  volts. 

The  transmitter  consists  of  four  separate  panels. 
The  first  is  tlie  rectifying  panel,  and  its  function  is  to 
convert  the  a.c.  into  d.c.  at  a  pressure  of- approximately 
10,000  volts  by  the  use  of  two  thermionic  rectifying 
valves.  The  filaments  of  these  valves'  are  lighted  from 
a  highly-insulated  transformer,  the  primary  of  which 
is  connected  to  the  500-volt  a.c.  supply  through  variable 
and  compensating  inductances  :  the  former  regulates  the 
filament  voltage,  whilst  the  latter  compensates  for  line 
drop  when  the  power  load  is  thrown  on  to  tlie  line. 
This  is  accomplished  by  means  of  an  automati  ■  switcii 
which  short-circuits  the  compensating  inductance  the 
moment  the  load  is  sw'itched  on.  The  secondary  wind- 
ing of  each  power  transformer  has  a  central  connection 
which  is.  joined  to  the  earth  of  the  radio  system.  The 
two  ends  of  the  secondary  winding  are  joined  to  the 
anodes  of  the  rectifying  valves,  the  filaments  of  which 
become  the  positive  h.p.,  d.c,  pole  of  the  radio  circuit. 
As  soon  as  the  alternating  voltage  is  applied  to  the 
rectifier-lighting  transformer,  the  filaments  are  lighted 
and  the  a.c.  is  applied  to  the  rectifier  anodes.  The  cur- 
rent passes  through  the  rectifying  valves  in  one  direction 
only,  alternating  first  through  one  and  then  through  the 
other  at  the  frequency  of  the  alternator,  i.e.,  300  times 
per  second  through  each  valve  in  such  a  manner  that 
l)oth  sides  of  the  alternating  wave  are  rectified,  result- 
ing in  a  unidirectional  current  having  a  ripple  on  it 
of  600  per  second.  This  current  is  then  applied  to  the 
smoothing,  or  filtering,  system,,  consisting  of  a  con- 
denser connected  between  the  earth  and  the  positive  d.c. 
pole,  which  tends  to  smooth  out  the  ripple  that  is  on  the 
top  of  the  d.c.  The  current  then  flows  through  an  iron- 
cored  inductance,  and  so  to  a. second  smoothing  condenser 
of  a  similar  capacity  to  the  former.  Directly  connected 
across  the  last  condenser  is  a  high  resistance  with  a 
voltmeter  in  series  with  it,  which  measures  the  d.c. 
voltage  and  automatically  discharges  the  condensers  after 
the  current  has  been  interrupted.  This  prevents  danger 
from  shock  which  would  occur  if  this  leak  were  not  con- 
nected. The  h.p.  d.c.  passes  through  a  milliannneter 
to  the  second  panel  that  consists  of  an  oscillatory  circuit 
(the  drive  oscillator),  composed  of  an  inductance  and 
condenser — one  end  of  the  in<luctance  and  one  end  of 
the  condenser  being  connected  to  earth,  whilst  the  iiigh 
potential  end  of  the  condenser  is  connected  to  the  anode 
of  the  oscillating  valve,  and  the  grid  of  the  same  valve 
is  inductively  coupled  to  the  same  inductance.  The  grid 
is  also  connected  to  earth  through  a  high  resistance  across 
which  is  a  snuUl  condenser.  The  anode  of  this  valve 
is  fed  from  the  positive  h.p.  d.c.  busbar  through  a 
milliammeter,  whilst  the  valve  filament  is  con- 
nected at  one  end  to  the  negative  earth  busbar  and  at 
tlie  other  through  a  variable  resistance  to  the  positive 
l.p.  busbar.  The  positive  and  negative  l.p.  busbars 
are  continuous  throughout  the  drive  panel  as  well  as  the 
amplifier  panel  and  the  modulator  panel.  They  are 
connected  by  means  of  a  switchboard  to  a  battery  of 
40  volts  and  .'{;i0-auipore  hour  capacity.  The  amplifier 
panel  is  in  many  respects  identical  with  the  drive  panel. 
In  it  are  mounted  a  closed  oscillating  circuit,  consisting 
of  an  inductance  and  capacity,  one  end  of  the  condenser 
and  one  end  of  the  inductance  being  connected  to  the 
earth  busbar  as  in  the  drive  panel.  Connected  to  the 
high  potential  end  of  the  inductance  is  the  anode  of 
the  second  valve,  which,  in  its  turn,  is  again  fed  from 
the  h.p.  busbar,  whilst  it.s  grid  is  connected  back  to 
the  drive  panel,  and  is  there  taken  through  an  induct- 
ance couiiled  to  the  oseillatins:  circuit  of  that  panel.      At 
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the  same  time  this  grid  is  connected  to  another  indnct- 
ance  coupled  to  the  closed  oscillating  circuit  of  the 
uinplifier.  Thus  the  transmitting  valve  grid  potential 
is  controlled  from  two  sources,  i.e.,  the  drive  or  the 
amplifier.  The  setting  of  tliese  two  reaction  coils  is  of 
considerable  importance,  and  should  be  so  arranged 
that  the  grid  is  maintained  in  a  state  of  varying  poten- 
lial  by  the  oscillator,  whilst  the  other  reaction  coil 
coupled  to  the  amplitier  is  used  merely  to  stabilise  this 
action. 

In  the  positive  h.p.  lead  to  this  valve  is  inserted  a 
large  inductance  (speech  choke),  by  means  of  which  the 
potential  to  the  anode  of  the  oscillating  valve  is  varied, 
liach  variation  -is  carried  through  to  the  aerial,  and  this 
superimposes  on  the  carrier  wave  from  the  aerial  a  com- 
plex ripple  corresponding  to  the  speech  modulation. 
The  aerial  circuit  (also  connected  in  this  panel)  consists 
of  an  aerial  terminal  and  variable  inductance  known  as 
the  aerial  variometer  and  a  coupling  coil  coupled  induc- 
tively to  the  primary  oscillating  circuit.  The  end  of 
this  coil  is  connected  throuh  an  aerial  ammeter  to  the 
negative  earth  busbar. 

The  modulator  panel  consists  of  two  valves — the  con- 
trol and  sub-control  valves.  Both  are  lighted  from  the 
common  l.p.  busbars  connected  to  the  accumulator.  The 
anode  of  the  first  valve  is  connected  through  the  high 
resistance  and  through  a  protective  choke  to  the  speech 
choke,  which  is  also  connected  to  the  positive  h.p.  bus- 
bar. The  grid  of  this  valve  is  connected  through  a  re- 
.-istance  to  the  negative  busbar  and  also  through  a  con- 
■  lenser  to  the  anode  of  the  second  valve.  This  valve  also 
takes  its  h.p.  current  for  the  anode  through  a  resistance 
:;nd  the  protector  choke  from  the  positive  h.p.  busbar, 
whilst  it«  grid  is  connected  through  a  transformer  to 
the  negative  busbar.  The  primary  of  this  transformer 
is  connected  to  the  microphone  in  the  concert  room. 

The  aerial  consists  of  two  cage-  or  sausage-type  aerials, 
each  of  which  has  four  wires  stretched  between  two  masts 
nearly  50  ft.  above  the  roof  and  approximately  100  ft. 
apart.  The  lead  roof  of  the  building,  the  steel  frame- 
work, and  the  lightning  conductors  are  bonded  together 
to  form  a  common  earth  for  the  system. 

The  microphone  is  arranged  near  the  centre  of 
the  concert  room  and  various  instruments  are 
grouped  around  it.  Other  facilities  which  are  already 
in  use,  or  are  contemplated,  consist  of  a  private  line 
ilirect  to  Reuter,  so  that  the  latest  news  may  be  received 
•.vhilit  transmission  is  actually  in  progress,  and  it  is 
lioped  that  a  line  may  be  connected  direct  with  the 
^Jreenwich  observatory,  so  that  time  signals  may  be 
radiated. 

The  Birm-iiighnm  Station  (call  signal:  2  WP  :  wave 
length:  42u  metres;  power:  1,500  watts)  is  located  at 
the  Witton  Works  of  the  General  Electric  Co.,  Ltd. 

The  eijuipment  wa-s  installed  by  the  Western  Electric 
Co.,  Ltfi.,  and  the  transmitter  includes  four  250-watt 
and  one  50-watt  valves ;  the  total  plate  current  and 
]>otential  are  1.25  A  and  1,600  V,  and  the  total  filament 
current  and  potential  28.4  A  and  14  V  respectively. 
The  valves  have  oxide-coated  filaments  that  operate  at 
a  dull  red  heat.  The  filament-heating  current  is  sup- 
plied by  a  constant-potential  generator,  and  is  adjusted 
and  held  constant  by  means  i-f  the  generator  field 
rheostat. 

The  transmitter  is  essentially  a  generator  of  radio  fre- 
<|uency  energy  (an  oscillation  generator),  with  means 
for  modulating  this  energy  in  accordance  with  current 
variations  producer!  by  a  microphone  operating  in  con- 
junction with  an  amplifier  and  auxiliary  ec|uipment. 
The  oscillator  comprises  vacuum  tubes  and  a  timed  cir- 
cuit, including  the  antenna  system,  which  <leterniines 
the  fre<|uency  and  wave  lcni;th  of  the  radiated  energy. 

The  fre<|iiency  of  the  transmitted  energy  (wave  length) 
i.?  controlled  by  the  value  of  the  inductance  in  tlie  oscilla- 
tory circuit  which  is  a<ljii~tccl  by  means  of  a  variometer, 
a  portion  of  the  oscillat<jr  coil  included  in  the  antenna 
circuit  being  arranged  to  turn  on  an  axis  at  right  angles 
to  its  normal  axis  so  that  the  inductance  of  the  movable 
coil    either    aid-!    or     opposes     the     inductance     of    tlie 


remainder  of  the  coil.  The  movable  coil  also  serves  to 
vary  the  coupling  between  the  antenna  circuit  and  tliat 
portion  of  the  coil  system  which  is  connected  to  the  pLites 
and  grids  of  the  oscillator  tubes  in  a  manner  tfl  ensure 
satisfactory  operating  conditions  througliout  the  I'lc- 
(]uency  range  for  wliich  the  transmitter  is  tlesigned. 

A  variable  condenser  across  the  plate  coil  controls  t!ic 
plate  current  through  the  oscillator  tubes,  and  to  a  large 
extent  the  output  of  the  tubes.  It  consists  of  a  variable 
unit  in  parallel  witli  two  fixed  units  which  may  be 
switched  in  or  out  of  the  circuit  as  required. 

In  order  to  prevent  distortion,  the  grid  circuits  uf 
the  modulating  and  speech-amplifying  tubes  are  given 
a  negative  bias  by  means  of  a  resistance  connected  be- 
tween the  negative  terminal  of  the  high-potential 
generator  and  the  tube  filaments. 

The  plate  circuits  are  supplied  with  d.c.  from  a  higli- 
potential  generator,  and  a  noise  filter  is  used  to 
eliminate  commutator  noises.  Under  certain  conili- 
tions.  if  the  plate  circuit  is  closed  before  tlie  filament 
circuit,  a  destructive  rush  of  current  throuijh  the  tubes 
may  occur.  To  prevent  damage  due  to  this  cause,  a 
delayed-action  relay  is  provided,  whiclv  is  operated  by 
the  filament  current  and  requires  approximately  ".'0 
seconds  to  function. 

Power  supply  is  obtained  from  a  three-unit  motor- 
generator  .set  consisting  of  one  high-voltage  and  one  low- 
voltage  d.c.  generator,  both  connected  direct  to  a  l.T.")!!- 
r.p.m.  5.5-h.p.  driving  motor  on  a  common  base  phite. 
Recej)tion.  —  It  was  desired  tliat,  as  far  as  possible, 
the  B.B.  Co.  should  be  free  from  the  risk  of  patent 
litigation,  and  it  was  therefore  finally-decided  that  the 
best  plan  would  be  for  Marconi's  Wireless  Telegraph  Co., 
Ltd..  to  grant  licences  under  various  letters  rfatent 
tor  tlie  specific  purpose  of  the  broadcasting  scheme. 
The  present  service  afforded  by  the  three  temporary 
stations  described  above  should  not  be  judged  too 
severely,  because  until  the  B.B.  Co.  has  come  to  agree- 
ment with  the  Press,  with  associations  controlling  copy- 
rights, and  kindred  matters,  high-grade  programmes 
cannot  be  arranged  for.  Meanwhile,  four  British  Press 
agencies  (Renter's,  the  Press  Association,  the  Central 
News,  and  the  Exchange  Telegraph  Co.)  furnish  each 
evening  summaries  of  the  world's  news  ;  the  Meteoro- 
logical Department  of  the  Air  Ministry  supplies  weather 
reports  nightly,  and  in  addition  music  and  children's 
bed-time  stories  are  broadcast. 

It  will  be  recognised  that  the  educational  possibilities 
of  the  service  are  appreciable,  and  in  the  future  it  will 
probably  be  preferable  to  broadcast  a  series  of  prij- 
grammes,  say.  of  dance  music,  grand  opera,  an  educa- 
tional lecture,  perhaps  a  public  speech,  a  news  bulletin, 
and  other  suitable  matter — all  transmitted  simultan- 
eously, but  at  different  wave  lengths.  It  will  then  bo 
]iossi1ile  for  each  ''  listener-in  "  to  select  the  particular 
j.rogramnip  he  is  interested  in  by  merely  adjusting  liis 
receiver,  and  not  lie  bothered  with  matter  he  does  not 
wish  to  listen  to. 

Care  is  required  in  the  selection  of  a  receiving  >ct  : 
an  ordinary  licence  holder's  apparatus  must  coin|)ly 
with  the  requirements  of  the  Post  Office  authorities  (the 
Postmaster-(jenerars  ;ipproval.  however,  does  not  iui|)ly 
a  guarantee  of  the  efficiency  or  workmanship  of  any 
]iarticular  set),  but  an  experimental  licence  allows  some 
measure  of  freedom.  The  tyjie  required  depends  largely 
on  the  situation  in  which  it  is  to  be  used  with  respect 
t  )  the  broadcasting  station,  and  many  of  tlie  sets  which 
.irc  on  the  market  liave  been  desii^iicd  ratlicr  for  ex]ieri- 
mental  purposes  than  for  practical  telc])hoiiic  reception. 
Some  disapi)ointment  may  therefore  occur  if  purcliases 
are  made  witlinut  full  consideration  of  all  the  conditions. 
Oystal  sets  iire  useful  under  ordinary  circumstances 
within  a  c()iii]>aratively  small  radius  of  the  broadcasting 
station,  althou^'li  reception  has  been  acconqilished  with 
them  in  exceptional  cases  over  fairly  long  distances.  If 
it  is  reipiircd  to  hear  more  than  one  station  or  to  receive 
long-distance  transmission,  it  will  probably  l>e  neces- 
sary to  use.  in  all  cases,  one  of  the  larger  sets  emiiloying 
a  varving  number  of  valves. 
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INTERNATIONAL    ARBITRATION     IN     COMMERCIAL     DISPUTES. 


The  Activity  of  the  Court  Established  in  Paris. 


On  various  recent  occasions  we  liave  referred  to  the 
establislinieiit  of  a  commercial  court  of  arbitration  in 
connection  with  the  International  Chamber  of  Com- 
merce in  Paris,  and  through  the  courtesy  of  M.  Edoiiard 
Dolleans,  general  secretary  of  the  Chamber,  we  are  now 
able  to  give  official  information  on  the  question  as  set 
forth  in  a  jjamphlet  issued  by  this  institution. 

The  creation  of  the  court  is  the  result  of  the  labours 
in  1921  and  1922  of  an  influential  committee  conijjosed 
of  representatives  of  a  number  of  countries,  and  its 
preliminary  work  was  brought  to  a  conclusion  by  the 
drawing  up  of  a  plan  of  conciliation  and  arbitration 
between  traders  of  different  countries.  The  princijjles 
embodied  in  this  plan  were  approved  by  the  London 
congress  of  the  International  Chamber  in  June,  1921, 
which  congress  authorised  the  Council  to  prepare  a 
•definite  scheme  for  the  organisation  of  the  court.  Regu- 
lations were  subsequently  drawn  up  by  the  committee, 
and  these  were  approved  by  the  Council  of  the  Chamljer 
in  July,  1922,  when  it  was  decided  to  publish  them  and 
put  them  into  operation. 

As  was  mentioned  in  a  previous  issue,  the  scheme 
includes  the  formation  of  a  National  Committee  for  each 
country;  each  sucli  committee  groups  together  within 
the  country  concerned  the  different  members  of  the  Inter- 
national Chamber,  and  16  such  national  committees 
were  in  operation  last  October.  Each  national  commit- 
tee appoints  an  Administrative  Commissioner  resident  in 
Paris  to  work  in  collaboration  with  International 
Chamber's  headquarters. 

All  correspondence  with  the  parties  to  a  commercial 
dispute  will  have  to  be  carried  on  through  the  organisa- 
tion members  of  the  International  Chamber  if  there  is 
no  national  committee  to  undertake  sucli  communica- 
tions. As  organisation  members,  the  Chamber  accepts 
chambers  of  commerce  and  similar  institutions,  and 
bankers',  manufacturers',  or  traders'  associations,  in 
countries  where  there  is  no  national  committee,  pending 
the  formation  of  such  a  committee :  and  a  number  of 
organisation  members  is  enumerated  in  the  pamphlet. 

Coming  to  consider  the  composition  of  the  court  of 
arbitration,  it  is  found  that  M.  Etienne  Clementel, 
president  of  the  International  Chamber,  also  occupies 
the  presidency  of  the  court.  Mr.  W.  Clare  Lees,  presi- 
dent of  the  Manchester  Chamber  of  Commerce,  ami  Sefior 
Carlos  Prast,  president  of  the  Madrid  Chamber  of  Com- 
merce, are  two  of  the  three  vice-presidents,  while  the 
third  had  yet  to  be  appointed  on  the  publication  of  the 
rules  two  months  ago. 

The  member.s  for  Great  Britain  are  :  Sir  Albert  J. 
Hobson,  Sir  Arthur  Shirley  Benn,  Sir  Algernon  F. 
Firth,  Dr.  Walter  Leaf,  Sir  Felix  Schuster,  the  Hon. 
J.  G.  Jenkins,  .Mr  A.  Barton  Kent,  Mr.  Arthur  Balfour, 
Mr.  W.  Clare  Lees,  Mr.  H.  L.  Symonds,  Sir  Henry 
Whitehead,  and  Mr.  O.  E.  Dodington.  Among  the 
American  members  of  the  court  appears  the  name  of 
Mr.  Owen  D.  Young,  chairman  of  the  board  of  tlie  \ew 
York  General  Electric  Co. 

The  number  of  members  of  the  E.\ecutive  Conmiiltee 
corresponds  to  the  number  of  countries  affiliated  with 
the  International  Chamber  :  and  the  member  of  llie  court 
appointed  to  sit  upon  the  Executive  Committee  by  each 
National  Comn  ittee  must  be  resident  in  Paris. 

Thk  Question  op  Concili.\tion. 

The  functions  of  tjie  court,  whose  services  arc  available 
to  manufacturers  and  traders  and  financiers  of  all 
countries  for  facilitating,  as  far  as  possible,  the  settle- 
ment of  commercial  disputes,  are  divided  into  two  parts, 
namely,  conciliation   and  arbitration. 

In  the  case  of  conciliation,  any  one  of  the  parties  to  a 
■dispute  may  request  the  good  offices  of  the  Administra- 
tive Commission  of  the  International  Chamber,  and  the 


party  so  desiring  may  recjuest  the  intervention  oi  the 
international  Cliamber  in  writing  through  his  national 
committee,  submitting  at  the  same  time  a  copy  of  tht- 
lontract  in  question,  togetlier  with  copies  of  the  com- 
jilete  documentary  record  of  the  transaction.  On  the 
receipt  of  the  application,  and  the  documents  in  support. 
the  chairman  of  the  Administrative  Commission  will 
enter  into  correspondence  with  the  other  party,  through 
the  national  committee  concerned,  asking  him,  provided 
he  accepts  the  services  of  the  Chamber,  to  submit  his 
statement  of  the  case,  supported  by  a  complete  docu- 
mentary record. 

The  chairman  of  the  Administrative  Commission  will 
associate  with  himself  one  or  more  members  of  tha  Com- 
mission depending  upon  the  nature  and  importance  of 
the  case.  After  having  rendered  himself  familiar  with 
the  documents  submitted  and  having  collected  all  iin-- 
sible  information,  the  chairman,  on  behalf  of  the  Cuni- 
mission,  will  communicate  with  the  parties  through  their 
national  committees,  with  a  view  to  arriving  at  a  basis 
of  agreement  acceptable  to  all  the  parties.  In  the  event 
of  failure  to  bring  about  a  conciliation  of  the  parlies, 
the  latter  will  be  free  to  have  recourse  to  arbitration  nr 
to  submit  the  case  to  the  proper  courts:  and  notiiing 
that  has  been  done,  said,  or  written  in  liie  attempt  to 
reach  a  basis  of  conciliation  shall  affect  their  dispute 
in  any  manner  whatsoever  upon  arbitration  or  before 
the  courts.       i^^^  Aebitkation  Procedure. 

The  rules  on  arbitration  are  divided  into  two  section.s. 
The  first  applies  to  cases  where  at  least  one  of  the  parties 
is  a  national  of  a  country  which  does  not  provide  legal 
sanction  for  the  execution  of  arbitration  awards,  while 
the  second  deals  with  cases  where  all  the  parties  are 
nationals  of  countries  which  provide  legal  sanction  for 
the  enforcement  of  awards.  With  the  exception  of  two 
articles  and  one  special  article,  the  rules  are  exactly 
alike,  and  18  articles  are  therefore  common  to  both 
sections. 

The  court  uf  arbitration  or  international  committee 
on  arbitration,  as  it  is  also  termed,  to  which  all  questions 
connected  with  arbitration  will  be  referred,  will  request 
tjie  National  Committees  to  furnish  it  with  the  names 
of  technically-qualified  arbitrators,  as  and  when  re- 
quired, for  appointment  as  arbitrators  in  cases  sub- 
mitted, and  from  among  them  the  court  will  proceed  to 
make  the  appointment.  With  the  assent  of  both  parties, 
the  court  may  delegate  any  specific  arbitration  to  any 
chamber  of  commerce  or  other  organisation  member  of 
the  chamber  which  maintains  an  organisation  for 
arbitration.  Whenever  the  parties  have  agreed  to 
arbitration,  the  jurisdiction  of  the  court  is  obligatory 
upon  the  contracting  parties,  and  upon  the  refusal  or 
failure  of  one  of  the  parties  to  present  his  case  before 
the  arbitrators  an  award  by  default  may  be  made. 

It  is  provided  that  the  arbitration  shall  take  place 
in  the  country  and  town  determined  by  the  court,  after 
cxaiuinaticMi  of  the  request  for  arbitration  and  before 
the  apiiointnient  of  arbitrators:  and  all  communica- 
tions between  the  court,  the  arbitrators,  and  the  parties 
concerned  will  be  made  through  the  medium  of  the 
national  committees  or  the  organisation  members. 

The  court  will  appoint  one  arbitrator  to  try  the  case 
submitted  to  it,  unless  the  parties  desire  either  two  arbi- 
trators and  one  umpire,  or  three  arbitrators.  When  two 
arbitrators  and  an  umpire  are  appointed,  the  decision 
of  the  umpire  will  be  binding:  when  there  are  three 
arbitrators  the  decision  of  the  majority  will  be  bindiiiir. 
or  if  no  such  majority  is  obtained,  three  new  arbitrators 
are  to  be  appointed  to  hear  and  determine  the  case 
afresh,  .\wards  are  to  be  given  in  a  period  not  exceed- 
ing 60  days,  although  the  cotirt  reserves  the  right  to 
extend  this  period  as  circumstances  may  warrant. 
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Il  pussiblt,  llie  arbiualors  arc  to  utilise  lor  clerical 
ftssistance  the  services  of  the  staff  of  the  organisation 
members  of  the  chamber.  The  arbitrators  may  similarly 
take  or  obtain  any  legal  or  technical  advice  in  reference 
to  a  dispute;  the  remuneration  of  such  services  and  any 
expenses  connected  with  them  will  be  part  of  the  costs. 
The  court  of  arbitration  may  require  all  or  one  of  the 
parties  to  pay  or  deposit  such  a  sum  of  money  as  may  be 
deemed  necessary  for  the  payment  of  any  fees,  cost-s,  and 
expenses  which  may  be  incurred  in  the  course  of  the  pro- 
ceedings. 

It  is  further  provided  by  the  rules  that  all  parties  are 
in  honour  bound  to  carry  out  the  award  of  the  arbitra- 
tors. In  the  case  of  default,  the  court  will  have  the 
right  to  re«juest  that  the  nante  of  the  defaulting  party 
shall  be  publislied  in  the  official  publications  of  the 
International  Chamber  and  in  those  of  the  National 
Committees,  together  with  the  text  of  the  award  so 
remaining  unexecuted. 

The  Executive  Counuittee  of  the  court  recommends  all 
traders  to  insert  the  following  clause  in  their  contracts  : 
— "  The  contracting  parties  agree  to  submit  to  arbitra- 
tion, in  accordance  with  the  arbitration  rules  of  the 
International  Chamber  of  Commerce,  the  settlement  of 
all  disputes  in  connection  with  the  inteipretation  or  the 
execution  of  this  contract." 

In  conclusion,  it  may  l)e  mentioned  tliat  tlie  court  is 
now  in  operation,  and  awaids  have  already  been  made 
in  the  case  of  international  disputes.  The  offices  of  the 
International  Chamber  are  at  ."J.'?,  Rue  Jean  Goujon, 
Paris,  where  copies  of  the  rules  may  i)resumably  be 
obtained. 


THE     HICK,     HARQREAVES     CLOSED     FEED 
SYSTEM. 


A  coNsiDEi!.\Bu;  amount  ot  attention  has  been  directed  in 
recent  year.*;  to  the  effective  de-aeration  of  boiler-feed  water  to 
do  away  with  much  of  the  corrosion  of  boiler  tubes  which  is 
caused  by  surplus  oxycen  in  solution  in  the  water. 

Ch-mical  methods  have  soliloni  proved  really  .satisfactory, 
and  this  ha.«  led  to  the  ((jnsideration  of  closed  feed  systems. 
Thes<'  have  also  frequently  proved  difficult  of  adjustment  and 
a  source  of  anxiety  to  operatin;;  staffs.  To  do  away  with  this, 
Messr.s.  Hick.  Har«reaves  &  Co..  Ltd.,  have  designed  a  sys- 
tem which,  it  is  claimed,  is  purely  mechanical,  automatic  in 
operation,  and  readily  understood  by  station  staffs. 

The  essential  features  of  the  system  are  illustrated  in  the 
accompanyinR  diaj^ram  (fig.  1). 

Condensate  is  withdrawn  from  the  main  condenser  a  by  an 
extraction  pump  B.  ami  dischar;.'ed  into  the  st-eam-sealed  feed 
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Fi(i.  J.— Thk  ■■  Hick,  Haiiukkavics  "  Ci.osi:d  Fkhd  Svstkm. 

tank  D,  from  which  the  lift  pump  r.  takes  its  supply  of  water 
and  discharges  it  through  a  feed  lu'a'er  or  house  turbine  con- 
denser X  to  the  suction  of  the  feed  pump  r.  .^s  it  is  neces- 
sary lo  provide  a  head  of  water  at  the  suction  branch  of  the 
feed  nunip,  a  do.sed  tank  /.  is  provided  in  an  elevated  position 
for  t6is  purpoK',  any  overflow  from  which  is  taken  into  the 
auxiliary'  tank  u.  The  make-up  supply  is  also  taken  into  this 
tank  under  the  control  of  a  lloat  ojierated  by  the  rise  and  fall 
of  the  water  in  the  maui  feed  tank  n.  The  water  in  the 
auxiliary  tank  ii  is  passed  int(j  the  main  condenser  A  by  a  pipe 
y  under  the  control  of  a  float  valve,  the  valve  being  opened  as 
the  float  ri.«es.  in  this  way  disposing  of  any  water  which  may 
collect  in  the  auxilary  tank,  and  en.siiring  the  de-aeration  of 
the  make-up  supply  in  the  main  condenser.  To  ensure  the 
extraction  pump  B  U-ing  fully  charged  with  condensate  and 
.'.tahiliseil  under  all  conditions  of  load  on  the  main  turbine,  a 
pipe  w  is  connected  from  the  feed  tank  u  to  the  main  eon- 
denser  A,  the  flow  along  this  pipe  being  controlled  by  a  float 
which  rises  and  falls  in  the  chamber  i.  in  accordance  with  the 
rise  and  fall  of  the  water  in  the  extraction  pump  .suction  pipe. 
To  (<.ii-.rvi-  the  hcMl   III  the  (Irio-   Iron,  the  fc-cd  heat«r  or 


house  turliiiie  condenser  X,  a  heater  may  iu-  placed  lietweeo 
the  latter  and  the  lift  pump  disclvirge.  B.\  this  means  the 
heat  in  the  drips  is  given  up  to  the  boiler  feed  instead  of  being 
last  iu  the  circulating  water  of  the  main  .set.  This  arrange- 
ment adds  to  the  thermal  et'ticieucy  of  the  system,  and  assists 
in  the  obtaining  of  a  s;itisfactory  heat  balance. 

Tlie  operation  of  the  system  is  as  follows  :  .\ssumiug  that 
the  amount  of  condensate  from  the  main  condenser  a  is  less 
than  the  requirements  of  the  boiler  house  due  to  the  main  set 
being  on  light  load,  the  amount  of  feed  required  will  be  pro- 
vided from  the  main  feed  tank  i>.  where  there  is  an  ample 
supply  of  Wilier  for  the  lift  pmnp  i:  to  draw  from.  Under 
these  conditions  the  float  in  chamber  l.  will  fall,  allowing  an  . 
increa.sed  sujiply  of  water  to  pass  from  the  tank  l>  along  pipe 
w  into  the  condenser,  and  thence  to  the  suction  of  the  extrac- 
tion pump  B,  thus  keeping  the  latter  fully  charged  and  stabilis- 
ing its  operation. 

Should  the  demand  in  the  boiler  house  continue  to  be  in 
excess  of  the  amount  of  condensate  discharged  fi-om  the  main 
condenser,  the  level  of  the.  water  in  tank  D  will  fall,  lowermg 
the  float  controlling  the  make-up  supply  valve  and  admitting 
an  increa.sed  supply  of  make-up  to  the  system.  This  passee 
along  pipe  v  into  the  main  eonden.ser,  where  it  is  de-aerated 
and  afterwards  withdrawn  by  the  extraction  pump  B,  thus 
making  up  the,  deficiency  due  to  the  extra  amount  of  water 
withdrawn  from  the  feed  tank  D.  It  may  be  that  the  demand 
in  the  boiler  house  is  less  than  the  amount  of  water  delivered 
into  the  feed  tank  D  by  the  extraction  pump,  in  which  case  the 
excess  water  will  flow  do«n  the  overflow  pijje  from  tank  z  and 
thence  back  to  the  auxiliary  tank  h,  from  which  it  is  drawn 
into  the  main  condenser  as  before.  This  will  have  the  further 
effect  of  raising  the  water  level  in  the  .suction  pipe  to  the  ex- 
traction pump  B,  and  closing  the  float  valve  operating  in  tank 
L.  diminishing  the  by-pass  water  from  the  feed  tank  d  to  the 
surface  condenser.  It  will  thus  be  seen  that  any  water  fed 
to  the  boilers  under  varying  loads  on  the  main  machine  is  de- 
aerated  and  kept  from  contact  with  the  atmosphere,  and  by 
passing  the  condensate  through  the  house  turbine  condenser 
the  heat  of  evaporation  in  the  steam  condensed  is  added  to 
the  feed  water  on  its  w-ay  to  the  boiler  feed  pumi>s.  An  ample 
circulation  of  water  through  the  condenser  is  assured,  inde- 
liendently  of  the  amount  of  condensate  from  the  main  set,  so 
that  the  house  turbine  can  operate  under  maximum  load  no 
matter  w  hat  the  demands  in  the  boiler  house  may  be,  or  what 
load  is  Ijeing  carried  by  the  main  lu.ichine. 


An  Electric  Boiler, — hi  a  recent  issue  of  Power,  an  electric 
boiler  designed  by  the  General  Electric  Co.  (U.S.A.)  was 
described.  This  consists  of  a  cylindrical  steel  shell  divided 
horizontally  into  two  compartments.  The  upper_  compart; 
ment  or  electrode  chamber  is  where  the  steam  is  actually 
generated,  while  below  this  is  a  hot  well  into  which  the 
water  is  fed  and  the  surplus  water  from  above  returns.  The- 
water  entering  the  hot  well  is  forced  into  the  upper 
compartment  by  means  of  a  centrifugal  pump.  The  boiler 
is  arranged  for  three-phase  working  and  the  electrode  chamber 
contains  three  large  cylindrical  iron  electrodes  rigidly  fixed 
to  the  roof  of  the  shell,  the  supporting  rods  being  brought 
through  specially-designed  insulating  bushes.  These  insula- 
tors are  provided  with  a  small  duct  leading  to  the  open  air, 
.so  that  if  steam  succeeds  in  leaking  through  the  packing  into 
the  upper  section  of  the  bushing  it  passes  out  freely  instead 
of  setting  up  a  pressure  which  might  blow  out  the  side  of 
the  insulator.  Normally,  the  electrodes  are  submerged  in 
the  water,  and  the  three-phase  current  passes  from  electrode 
to  electrode  and  also  through  the  water  to  the  sides  of  the 
tank  iind  the  neutral  of  the  system.  The  mechanical  cirr 
oulation  of  the  water  by  the  centrifugal  pump  keeps  the 
temperature  of  the  water  m  the  system  uniform.  If  Khe- 
steam  pressure  is  lowered  owing  to  an  increaseii  demand, 
rapid  steam  generation,  due  to  the  high  temiierature  of 
the  water  and  the  degree  to  which  the  elei'trodes  are  sub- 
merged,  quickly  brings  the   pressure   up   again. 

These  electric  steam  generators  have  been  designed  for 
pressures  ranging  from  200  lb.  maxiuuim  to  15  lb.  minimum. 
Tentative  layouts  have  also  been  made  on  generators  of 
:},00O-kVV  capacity  operating  at  one  pound  pressure.  Tliese 
generators  can  be  designed  for  any  boiler  pressure  now  being 
used,  up  to  .50.0U()-k\V  cajiacity  and  down  to  '250  kW.  Below 
the  latter  limit  generators  of  this  type  would  prob.'ibly  not 
be  .so  econouiical  to  buiM  ;is  some  sort  oi  iniiiii'isiun  type- 
using  a  metallic  resistcr. 

Russian  Peal  for  (ieneratinf<  Hlectricity. — Inlercsting  ex- 
periments have  hern  cuiried  out  with  Ileal  fuel  at  the 
Schatursk  electric  station,  when',  with  the  Makar.veff  stoking 
system,  under  the  sujiervision  of  P.  M.  Botcharofl',  engineer, 
and  in  the  pres^^nce  of  a  special  committee  of  experts,  &c., 
using  two  boilers  of  ;i40  m"  heating  surfaco  each,  with  an  aver- 
age load  of  4,0()»l  k\V  on  the  turbines,  the  product  was  9.7  kWh 
per  pood  (:ili  lb.)  of  peat.  The'  consumption  per  kWh  was 
1.7  kg.  of  fuel.  The  exiieriments  iire  to  continue,  but  er^ough 
is  known  to  ba.s<'  great  hopes  ou  the  new:  system,  called  !he 
"  Chain  "  system,  for  the  use  of  peat  fuel,  says  an  importani 
Russian  journal. 
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POWER     PLANT    TESTING. 


In  couuection  with  the  leceut  eugiiiceriug  exhibition  at 
CardilT,  whicli  was  held  uniler  the  auspices  ol'  the  South  Wales 
Institute  of  Engineers,  a  conference  was  held  at  the  same 
time  at  the  Institute,  at  which  several  papers  were  read  and 
diacuBsed,  amongst  them  being  the  one  abstracted  below, 
which  was  closely  followed  by  a  large  number  of  engineers 
from  South  Wales,  and  also  from  England,  who  vLsited  the 
exhibition.  Mr.  David  E.  Roberts  (pre«ident  S.W.I.E.)  pre- 
fiided,  and  the  lecture  was  illustrated  with  lantern  slides. 

The  author,  Mr.  W.  M.  Selvey,  Wh.Sch.,  M.I.E.E.,  dealt 
briefly  with  his  subject  under  two  headings. 

Section  1  :  The  Principles  Invuhed. — Between  the  per- 
formance of  the  plant  under  "  test  conditions  "  and  under 
"  running  conditions  "  there  is  a  very  important  difference. 
Two  classes  of  apparatus  may  be  made  to  the  same  specifica- 
tion, and  yet  be  of  such  a  nature  that  one  lends  itself  to 
misuse  by  indifferent  operation,  whde  the  other  may  be  so 
designed  that  any  misuse  leads  to  such  obvious  failure  to  do  the 
required  duty  that  such  incorrect  operation  becomes  at  once 
noticeable,  and  the  scope  of  the  personal  equation  of  the 
operator  is  thereby  greatly  limited.  Wear,  in  many  cases,  and 
sometimes  small  damage,  which  do  not  prevent  the  running 
of  machines  and  may  for  a  time  escape  notice,  tause  con- 
siderable loss  in  efficiency.  All  these  matters  should  properly 
be  discovered  at  an  early  date  by  "  routine  testing."  This 
branch  of  testing  does  not  always  receive  the  attention  which 
it  economically  merits. 

In  the  past  very  little  attention  has  been  paid  to  section- 
alising  the  plant,  so  that  data  necessary  for  expert  operation 
can   readily  be  obtained. 

There  is  no  particular  difficulty  or  expense  in  providing 
such  sectionalisation  in  a  new  plant,  and  it  is  done  by  de- 
signers to-day  when  the  purcha.sing  engineer  ha.s  clearly  in 
his  mind  that  he  is  buying  plant  to  run,  not  only  effectively, 
but   efficiently.    Thus,    three  main  considerations    arise  :  — 

(a)  The   need  of  definition    in    the    specification    to   enable 

the  carrying  out  of  adequate   "acceptance  tests." 

(b)  The  need   of  facilities  for  examining   the  capabihty   of 

the  plant  to  meet  best  the  conditions  of  every-day 
working    leading    to    "  operation    tests." 

(c)  The    need    of    facilities   for  continuously    watching    the 

performance  and  condition  of  the  plant  as  it  fouls, 
wears,   or  depreciates,  leading  to   "  routine   tests." 

Specification. — Much  difficulty  has  arisen  in  practice 
through  want  of  definition  in  specifications  for  power  plant. 
Many  engineers  have  put  requirements  in  a  specification, 
which,  bluntly,  have  represented  what  they  would  like.  Often 
they  are  of  such  a  nature  that  it  would  be  impossible  to 
prove  whether  the  plant  fulfils  such  requirements,  or  alterna- 
tively, the  proving  would  require  such  a  large  expenditure 
that  they  would  be  the  first  to  recoil  from  calling  for  such 
proof.  Such  clauses  are  worse  than  useless,  and  it  is  per- 
fectly easy  for  any  manufacturer  to  ignore  them,  fully 
realising  that  they  will  never  have  to  be  faced. 

The  second,  and  more  frequent  matter,  is  to  call  for  a  re- 
quirement which  can  only  be  met  under  some  ideal 
conditions,  seldom,  if  ever,  occurring.  Many  attempts  are 
made  to  meet  such  circumstances  by  adding  to  the  specifica- 
tion complicated  correction  curves,  dealing  with  the  effect 
♦  on  the  perfonnance  of  the  plant  of  variation  from  the  con- 
ditions assumed  as  "  standard."  Such  procedure  iiiny  meet 
with  a  measure  of  success  if  the  purchasing  engineer  is 
advised  by  someone  who  has  been  connected  with  the  use 
of  such  correction  curves.  It  is  common  experience  to  find, 
however,  when  settling  up  particular  points  before  the 
"  acceptance  tests  "  are  run,  that  some  main  matter  has 
been  overlooked  or  omitted  (generally  in  quite  good  faith) 
and  the  legal  effect  of  varying  the  "  contract  terms,"  evon 
by  agreement,  may  often  be  surprising  to  tlie  engineer. 
Referring  to  the  inadvisability  of  responsible  managers  spend- 
ing tix)  much  time  on  details  belongin,4  more  properly  to  the 
province  of  tlie  expert,  since  1914  much  good  work  has  been 
done  in  this  direction  by  the  British  Electrical  fc  Allied 
Manufacturers'  Association  (B.E.A.M.A.),  which  has  led  to 
much  standardisation  and  uniformity  of  reasonable  require- 
ments, and  this  is  reflected  in  many  of  the  specifications  of 
the  Association    (B.E.S.A.). 

It  is  advisable,  therefore,  when  drawing  up  a  specification 
(which  calls  not  o;,Iy  for  steel  and  cast  iron,  but  for  plant 
to  do  certain  work,  at  a  certain  cost  for  doing  it)  to  specify 
very  clearly  what  are  the  essential  guarantees,  >  and  tb  ex- 
press tiwm  in  a  fonn  which  an  independent  engineer  can 
"  take  hold  of,"  for  the  purpose  of  proving  compliance  or 
non-compliance. 

Bonus  or  Pennllii  Claiinr. — Large  sums  have,  in  practice, 
been  added  to  or  deducted  from  the  contract  price  under 
such  clauses.  It  is.  however,  very  unfair  and  risky  to  imple- 
ment such  a  clause  w-ithout  a  test  by  an  indej^endent  expert, 
especially  so  if  (as  in  some  cases)  the  tolerance  of  inefficiency 
furnishes  only  a  narrow  margin  between  acceptance  and 
total  rejection.    Puring   the   war   such   clauses  were   practi- 


cally in  abeyance,  but  when  uormal  times  are  reached  and 
free  competition  returns  much  is  likely  to  be  heard  of  them. 

Section  'i  :  Appamtus  for  Testing.— iliis  is  a  very  consider- 
able matter.  From  the  scientific  point  of  view  aU  measure- 
ments have  ultimately  to  bo  referred  to  standards  of  weight 
[i.e.,  mass)  length,  and  time.  More  often  than  not  what  is 
actually  measured  is  a  "  rate,"  and  instruments  for  measur- 
ing rates  are  now  becoming  very  elaborate. 

The  operations  in  certain  tests  (fuel,  oil,  &c.)  are  gener- 
ally and  preferably  conducted  by  an  independent  chemist, 
but  the  onus  of  sampling  is  on  the  engineer  conducting  the 
test.    This  is  a  matter  for  great  consideration. 

Routine  Testing. — Smaller  stations  and  industrial  plant  have 
very  little  provision  for  such  work,  and  in  this  direction  much 
improvement  may  yet  be  hoped  for. 

Conclusion. —The  author  has  attempted,  in  hurriedly  re- 
viewing a  very   large  subject,   to  point  out  :  — 

(a)  The  necessity  for  clear  definition  in  the   "specification" 

of  all  matters  which  it  is  intended  to  put  to  the  proof 
at  the  time  of  the  "  acceptance  test." 

(b)  The  need  for,  and  value  of,  many  special  tests  during 

the  life  of  a  plant,  directed  towards  ascertaining  the 
best  method  of  operation),  which  tests  have  been 
termed   "  operation   tests." 

(c)  The  growing  need  for,  and  value  of,  instruments  which 

define  the  conditions  under  which  a  plant  is  run 
and  record  as  far  as  possible  the  results  obtained, 
therefrom,  so  that  without  special  preparation  atten- 
tion can  be  particularly  directed  to  any  dqubtful 
points  leading  to  what  has  been  termed  "routine 
tests." 

In  the  di-scussion  which  followed  Mr.  C.  T.  .-Vllan  (Cardiff) 
expressed  tlie  view  that  for  practical  testing  it  would  be 
worth  while  for  the  apparatus  to  be  all  in  one  testing  room. 
In  some  of  the  big  stations  all  the  long-distance  recorders 
could  be  brought  to  one  place,  and  probably  a  film  taken, 
and  then  the  staff  could  take  the  records  from  them.  Aa 
to  the  acceptance  test  in  power  stations,  no  doubt  most  of 
them  knew  that  that  was  a  ""blind  between  the  purchase  and 
the  supply,"  and  nothing  else.  He  emphasised  the  value  of 
a  certain   degree   of  efficiency. 

Mr.  Regan  (Powell  Duffryn  Co.).  contended,  with  regard 
to  practical  testing,  that  the  more  preferable  way  would  be 
to  see  that  the  plant  was  always  running  under  test  con- 
ditions, and  he  did  not  think  spasmodic  testing,  except  ex- 
perimental, was  of  much  use.  .\s  to  recorders,  he  considered 
they  should  be  of  a  robust  type. 

Mr.  Crosswaithe  expressed  the  opinion  that  makers  of 
instruments  had  done  their  best  to  put  up  a  race  for  scientific 
control.  He  gientioned  that  a  glass  CO,  recorder  which  he 
fixed  on  a  Japanese  ship  went  all  the  way  out  to  the  East! 
and  back,  and  a  record  was  kept  every  day,  the  whole  thing 
proving  quite  satisfactory.  With  regard  to  the  use  of  scien- 
tific instruments,  it  was  recognised  by  his  firm,  and  he 
believed  by  some  other  firms,  that  the  engineers  of  larce  iron 
and  steelworks  and  such  like  undertakings  were  the  "  hardest 
nuts  to  crack  "  with  their  .scientific  talk.  They  found  they 
could  get  on  easier  with  toffee  makers,  &c. 

Mr.  E.  J.  Lea  remarked  that  it  had  always  been  plain  to 
him  that  the  supplier  and  the  municipal  engineer  were  in 
two  different  camps,  and  he  considered  it  would  bo  of 
greater  advantage  to  both  if  there  was  a  little  more  co-opera- 
tion. In  all  the  works  he  had  been  in  there  always  was  » 
fued  between  construction  and  maintenance  men,  which  was, 
to  his  mind,  a  great  misfortune. 

As  a  manufacturer  of  ele<'trical  instruments,  Mr.  Knowles 
viewed  the  future  with  optimism,  and  expressed  the  opinion 
that  as  regarded  measurement  tlio  iK>.sifion  would  soon  be 
such  that  they  would  be'able  t<i  i;et  instantaneous.  He  main- 
tained that  no  mechanical  method  for  collecting  a  large  number 
of  results  in  no  wav  gave  such  facilities  a.s  electrical  methods 
did. 

Mr.  W.  M.  Selvey  briefly  replied  to  the  discussion. 


Awards  to  Inventors. — The  Second  Report  of  the  Royal 

Commission  on  Awards  to  Inventors  (Cmd.  1783;  tVi.  net) 
contains  particulars  of  145  cases  in  which  awards  ha\-e  been 
sanctioned  or  refused  for  articles  patented  and  used  for  the 
public  service.  Claims  on  the  part  of  inventors  in  the  service 
of  the  Crown  have  been  approved  whore  it  has  been  con- 
sidered that  their  inventions  have  been  made  outside  the 
scojie  of  their  duties.  Among  the  awards  made  in  rosi^ect  of 
electrical  inventions  the  following  are  included :  Mr.  H. 
Untner  (f3.5W).  and  Messrs.  Joseph  Luoa.s,  Ltd.  (fSOO), 
dvnamos  for  aeroplanes;  Messrs.  G.  H.  Nash.  R.  \.  Mack, 
B.  B.  Grace,  and  G.  E.  R.  Penney  (fr>.(X"Hl)— Nash  "  Pish  " 
hvdrophono  and  Western  Electric  hydrophone  equipment; 
and  Professor  J.  S.  E.  Townsend  (fl,(XX)).  p<ytuble  electric 
wavemeters  for  use  in  radio-telegraphy.  Claims  for  radi*- 
telegraphic  and  telephonic  inventions,  made  by  Messi-s. 
Marconi's  Wir^-less  Telegraph  Co.,  Ltd.,  and  the  Lodge 
Muirhead    Syndicate,   Ltd..    were    adjourned    generally. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 

Reaiert  are  inritei  to  mbmit  particviars  of  new  or  improred  derieet  and  apparatiis,  which  toill  be  piiblUh-ed 
if  ctmMdered  of  rufkcient  interest. 


A    Rotary    Switch   with   Overload    Release. 

Messrs.  Van  Wuk  &  Visser,  of  Geldermalsen,  Holland, 
have  designed  a  small-capacity  switch,  with  a  snap  action, 
fitted  with  a  simple  overload  release  device.  It  is  particu- 
larly suitable  for  private  lighting  installations,  being  arranged 
to  deal  with  a  normal  current  of  6A  at  250  Y,  the  release 
action  operating  at  50  per  cent,  overload — 9  A.  The  move- 
ment may,  however,  be  adjusted  to  operate  flt  any  current 
between  6  and  10  A.  A  larger  size  for  normal  currents  ol 
10  k  is  also  made.      The  switch  mechanism  is    free    of    the 


wiro.  which  functions  as  a  coil.  The  yoke  has  pole  pieces 
extending  into  the  inside  of  the  ammeter.  These  poles  vary 
in  magnetic  polarity  and  strength,  corresponding  to  the  direc- 
tion aud  strength  of  the  current  passing  through  the  wire 
and,  being  made  of  a  special  alloy  st€y;l,  act  without  any 
reeidual  magnetism  error  which  would  change  the  zero  of  the 
instrument.  There  is  also  a  fixed  permanent  magnet  inside 
the  instrument  with  poles  located  at  right  angles  to  the  poles 
formed  by  the  yoke.  Pivoted  on  a  shaft  in  the  centre  of  this 
group  of  poles  is  a  soft  iron  vane  which  takes  up  a  position 


Via.  1.— Sm.*ll  Switch  with  Ovehload  Release. 


F^G.  3.— Westinghodse  Tvpe  "  BT  "  Ammeter. 


handle,  and  is  thus  opened  on  an  overload  although  the  handle 
be  held.  The  release  is  effected  by  means  of  an  electro-magnet 
coil,  which  attracts  a  small  steel  core.  This  moves  a  rocking 
arm,  at  the  upper  end  of  which  is  a  pawl  engaging  with  a 
spring  ratchet  arm.  The  latter  bears  one  of  the  switch  con- 
tacts and  the  movement  of  the  rocking  arm  allows  the  ratchet 
arm  to  spring  forward  and  break  contact.  Through  an  open- 
ing in  the  front  of  the  case  can  be  seen    a    small    indicator, 


Pio.  2.— View  of  Exterior. 

which  shows  the  switch's  position.  The  mechanism  is  pro- 
tected by  a  slight  but  substantial  ca.se,  and  is  mounted  on  an 
unglazcd  base;  being  provided  with  terminal  pins,  it  can  l>e 
removed  from  the  socket  and  replaced  by  another  with  ease. 
Apart  from  its  use  to  do  away  with  fuses,  which  cans*  trouble 
in  replacement,  the  appliance  would  serve  well  as  a  current 
limiter  in  installations  where  energy  is  charged  for  on  a 
maximum-currpnt  basis.  Fig.  1  shows  the  switch  with  the 
cover  removed  and  mounted  on  a  conduit  box.  Fig.  2  is  an 
exterior  view.  The  agents  for  the  switch  are  the  N  V  Kl»' ■- 
triciteits  Maafw  baiipij  Elertrostt)om,  Rotterdam. 

New  Aatemoblle  Ammeter. 

.■\n  automobile  ammeter,  very  simple  and  rugged  in  con- 
Btruction,  han  recently  been  developed  by  the  WKSTiNOHOnsE 
Electric  *  Mancmctcbino  Co.  Although  designed  primarily 
for  aut<^jmobile  use,  its  compactness  and  reliability  make  this 
instrument,  which  is  known  as  the  type  "  BT  "  ammeter, 
particularly  well  adapted  for  use  alw)  on  motor  boats,  aerial 
(xaft,  farm  lighting  plants,  radio  set*,  and  for  charging  bat- 
teries. Tho  design  of  the  "  BT  "  ammeter  involves  a  radical 
departnre  from  the  principles  used  in  all  previous  ammeters, 
m  tbat  no  wire  connection."  or  coils  are  uaed.  The  case  of  the 
inatrument  haa  a  magnetic  yoke  or  loop  projecting  to  the 
rear,  through   which   is  passed  the  current-carrying  cable   or 


corresponding  to  the  relative  strength  of  the  permanent  and 
the  electromagnetic  poles.  The  shaft  carries  the  usual  pointer 
which  indicates  the  value  of  the  current  on  a  dial.  The  move- 
ment is  so  balanced  that  car  shocks  or  swaying  will  not  cause 
the  pointer  to  swing. 

This  peculiar  construction  makes  installation  extremely 
simple,  for,  instead  of  wiring  the  meter  to  the  car  system 
by  means  of  two  pieces  of  wire  or  cable  with  connections  and 
clips,  the  only  operation  necessary  is  to  pass  the  dashboard 
cable  through  the  opening  in  the  back  of  the  instrument,  ae 
shown  in  fig,  .3. 

A    New  "  Magnet  "    Cooker. 

The  General  Electric  Co.,  L/td.,  Magnet  House,  Kingsway, 
\V.C.2,  has  recently  developed  a  new  type  of  portable  electritr 
cooker  (fig.  4)  designed  for  ccxiking  meals  for  from  6  to  r 
persons.  The  appliance  is  substantially  constructed  of  sheet 
metal,  it  is  double-cased,  and  finished  in  black  enamel  with 


A  New  "  Magnet  "  Cooker. 


bright  metal  relief.  It  ia  25i  in.  in  height,  l.'i  in.  wide,  and 
151  in.  deep;  the  oven  space  measures  17J  in.  by  lUi  in.  by 
121  in.  There  are  three  heating  elements,  totalling  2,700  W, 
two  at  the  sides  of  the  oven  and  one  at  the  top.  The  last  is 
used  not  only  as  an  auxiliary  heater  for  the  oven,  but  also 
for  grilling,  toasting,  and  boiling.  By  means  of  the  heat 
<-ontrol8,  the  effective  loading  can  be  brought  down  from 
the  maximum  of  2,700  to  300  \V  in  1.5  steps. 
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LEGAL. 

Cooper  v.  Marks. 
In  the  Mayor's  and  City  of  London  Court,  on  December  IDth, 
before  Sir  Ernest  Wild,  K.C.,  Recorder,  Mr.  Cbarlei  A. 
Cooper,  manufacturer  of  electrical  appliances  and  njetal 
worker,  35,  Kensmgton  Hall  Chambers,  claimed  agamst  Mr. 
Hyman  Marks,  19,  Ludgate  Hill,  E.C.,  surveyor,  it'A)  148. 
damages,  for  breach  of  covenants  in  a  lejise  to  keep  4S, 
Stamford  Street  in  repair.  Defendant  paid  jtG  into  Court 
with  a  denial  of  liability.  Mr.  Green,  for  the  plaintiff,  eaid 
that  he  had  a  lease  of  the  premises  for  nine  years  at  JtlTS 
a  year  in  1919.  Plaintiff  undertook  not  to  carry  on  any 
business  except  that  of  a  manufacturer  of  electrical  appJi- 
ances  and  metal  worker.  Defendant  agreed  to  keep  the  mam 
timbers  in  good  repair  and  condition.  Soon  after  plaintiff 
started  his  business  he  found  the  joists  were  not  as  they 
should  be  and  he  called  defendant's  attention  to  it.  Nothing 
was  done  and  as  plaintiff  was  afraid  that  the  ground  floor 
would  fall  in  and  possibly  kill  some  of  the  workers,  he  had 
the  premi.ses  put  into  what  his  architect  advised  was  a  safe 
condition.  Defendant  said  that  the  plaintiff  must  do  tho 
work  at  his  own  expense,  and  that  if  he  put  too  many  ma- 
chines into  the  premi.ses  he  must  take  the  consequences. 
Mr.  Picciotto,  for  the  defendaait,  said  that  he  had  not  broken 
his  covenants.  The  joists  complained  of  were  not  main  tim- 
bers. The  premises  were  never  out  of  repair.  Plaintiff'  had 
used  the  premises  unreasonably.  £6  was  quite  enough  to 
satisfy  plaintiff's  claim.  The  Kecorder  said  it  was  easy  to 
cut  down  another  man's  bill.  Defendant  covenanted  to  keep 
the  main  timbers  in  good  repair  and  tfiat  was  not  done.  He 
found  that  the  joists  were  main  timbers  and  he  gave  judg- 
ment for  the  plaintiff  for  ;fil6  18s.,  and  costs. 


Theft  of  Electricity. 
Albert  Frederick  Hughes,  an  employe  of  the  Liverpool 
Tramways  Department,  was  fined  ±'.5  on  December  'iHth, 
for  the  fraudulent  consumption  of  electricity.  It  was  stated 
by  the  prosecution  that  the  defendant  inserted  two  needles 
in  an  electric  cable  and  used  the  energy  for  lighting  his 
hut.  The  Stipendiary  in  fining  Hughes,  said  that  he  re- 
frained from  sending  him  to  prison  only  because  he  would 
no  doubt  lose  his  employment. 


Mica  &  Asbestos  Insulating  Co.,  Ltd.,  u.  Fellows  Magneto 

Co.,  Ltd. 
In  the  King's  Bench  Division,  on  December  18th,  19th,  '20th 
and  'ilst,  Mr.  Justice  Coleridge  was  engaged  in  hearing  an 
action  by  plaintiffs,  of  Leroy  Street,  Old  Kent  Road  in  which 
they  claimed  from  the  defendants,  of  Cumberland  Avenue, 
Park  Royal,  two  sums  amounting  to  £'2,400  for  goods  sold  ami 
delivered.  In  the  alternative  the  plaintiffs  claimed  damages 
for  alleged  breach  ''f  contract  by  defendants  in  refusing  to 
accept  the  goods,  consisting  of  mica  disks  and  plates  used  in 
the  construction  of  magnetos. 

The  plaintiff's'  case  was  that  under  three  contracts  they  sup- 
plied to  the  defendants  '2,600,UA»  mica  plates,  which  they  said 
were  cut  to  the  specification  of  the  defendants.  The  platea 
were  of  no  marketable  value  for  any  purpose  other  than  that 
for  which  the  defendants  required  them,  except  as  waste 
scrap  material. 

The  defendants  admitted  the  order  given  to  the  plaintiffs, 
and  said  that  the  contracts  contained  a  clause  giving  them  the 
right  of  rejection  in  ca.se  the  plat.e.s  were  found  to  be  inferior 
in  quality  or  in  any  way  defective.  They  alleged  that  the 
plates  delivered  were,  to  a  large  extent,  inferior  in  quality  and 
defective  and  unfit  for  the  puriwse  for  which  the  defendants 
required  them.  Defendants  further  .said  that  they  were  badly 
cut  and  otherwise  did  not  comply  with  the  specification.  De- 
fendants also  pleaded  chat  they  Lad  returned  the  goods,  and 
that  under  the  circumstances  they  had  the  right  to  reject 
them. 

Plaintiffs,  in  reply,  denied  that  defendants  had  the  right  to 
reject  the  goods,  and  denied  defendants'  allegations  as  to  the 
plates  being  of  inferior  quality  or  defective  in  any  way. 

A  great  deal  of  evidence  having  been  taken  on  both  sides, 

Mr.  Schiller,  K.C,  in  summing  up  the  case''  for  the  defence, 
contended  that  tliere  were  defects  in  the  mica  which  made 
the  plates  absolutely  useless,  tecau.so  those  defects  destroyed 
the  non-conducting  quality  of  the  substance,  a  fact  which  he 
said  had  been  fully  borne  out  by  the  witnesses.  If  there 
happened  to  be  any  '■oiula.ting  substance  on  the  surface  or  the 
edges  of  the  plates,  then  non-conducting  properties  would  be 
destroyed,  and  the  electricity  would  escape,  and  in  this  case 
a  tot-ai  defect  in  the  plates  was  that  they  were  of  such  varying 
thickness  that  they  could  not  be  put  into  the  magnetos.  The 
limitation  of  ttilerance  in  many  cases  had  been  far  exceeded, 
and  when  a  portion  were  found  to  be  so  defective  tho  defen- 
dants were  entitlert  to  reject  the  whole,  as  it  was  impossible 
from  a  business  point  of  view  to  examine  all. 

His  Lordship,  in  giving  judgment,  said  he  .iccepted  the 
view  that  the  contract  was  both  by  sample  and  description, 
but  it  was  an  unforti:nnte  fact  that  defendants  had  destroyed 
the  samples,  and  he  was  consequently  unable  to  make  a  com- 


parison. He  adopted  the  view  that  it  wa.s  a  sale  by  sample 
plus  description,  and  the  bai^s  of  the  contract  was  that  the 
goods  must  be  fit  for  tlie  purpose  for  which  they  were  required 
— that  the  mita.  must  be  free  from  bubbles  and  of  good  quality, 
and  that  the  plates  should  not  vary  in  thickness.  It  vsats 
admitted  that  .some  of  the  goods  were  not  according  to  con- 
tract, but  the  rejected  goods  seemed  to  a  large  extent  to  have 
been  the  goods  of  other  people.  He  had  come  to  the  con- 
clusion that  some  of  the  goods  were  not  according  to  sample, 
but  there  never  had  l>een  any  reluctance  on  the  part  of  the 
plaintiffs  to  rectify  any  deficiency.  In  the  end  his  Lordship 
gave  judgment  for  the  plaintiffs  for  Jc'2,'Mi  Us.  Id.  with  coets, 
and  dismissed  the  counterclaim  with  costs. 
A  stay  of  execution  was  granted  on  the  usual  terms. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear 

until  the  folluwmg  week.  Curreepondenta  should  forward 
their  communications  at  the  earliest  possible  moment.  So 
letter  can  be  published  unless  we  have  the  u  Titer's  name  and 
address  in  our  possession. 


Conditions  in  Australasia. 

I  am  a  .single  man,  '^  years  old,  and  I  should  like  to  know 
if  any  readers  of  the  ELtciuiCAL  Rb\ii;w  can  give  me  any  m- 
formation  as  to  what  conditions  are  like  in  Australia  or  New 
Zealand  for  power  maintenance  and  armatm'e  winding  and  all 
electric  motor  repairs,  as  I  have  had  a  good  deal  of  unem- 
ployment, and  1  woulu  like  to  try  somewhere  else.  1  am  not 
a  graduated  scholar,  therefore  I  should  not  expect  too  much 
pay  for  a  day's  work. 

E.  Ranger. 

Sale,  December  18th.  19'22. 


Improvement  of  Power  Factor. 

With  reference  to  tho  discussion  \\  hich  is  at  present  taking 
place  in  your  "  Correspondence  "  columns  on  the  above  sub- 
ject, Mr.  Rogers  ia  apparently  under  a  misapprehension  re- 
garding the  application  of  condensers  on  circuits  of  '200  or  400 
volts.  If  a  condenser  is  designed  for,  say,  OOO  volts  working 
pressure,  there  is  nothing  to  prevent  the  use  of  an  auto- 
transtoimer  to  transform  up  the  supply  pressure  from  either 
•200  or  400  volts  to  the  600  volts.  This  arrangement  is  not 
coveied  by  any  master  patents,  and  to  give  some  idea  of  the 
respective  costs,  taking  a  case  where  a  condenser  apphed  to 
600  volts  costs  £''200,  this  condenser  could  be  applied  to  a  400- 
volt  circuit  and  give  the  same  leading  kVA  for  the  additional 
cost  of  about  iOO,  which  is  the  cost  of  a  suitable  auto-trans- 
former. If  the  circuit  in  question  should  be  '200  volts,  the 
approximate  additional  cost  of  the  auto-transformer  would  be 
about  ±'90. 

It  is  agreed  that  600-volt  cases  without  the  use  of  an  auto- 
transformer  are  cheaper  than  either  the  '200-  or  the  400-volt 
case,  but  even  with  the  increased  cost,  the  condensers  used 
in  conjunction  with  auto- transformers  are  being  applied  very 
extensively,  and  effect  savings  as  high  as  100  per  cent,  per 
annum,  and  even  greater  than  this. 

Out  of  a  total  of  nearly  30,(X)(.>  kVA  of  static  condensers, 
with  which  I  am  closely  associated,  a  great  percentage  of  this 
has  been  applied  in  conjunction  with  auto-transformers,  and 
has  effected  savings  sufficient  to  pay  the  cost  of  the  equipment 
in  from  one  to  two  years'  time. 

Other  means  of  raising  the  voltage  across  condensers  can  bo 
employed  and  have  their  applicationc,  but  there  is  certainly 
no  question  of  master  patent-s  in  reference  to  the  application 
of  an  auto-transformer  to  raise  the  voltage  across  the  con- 
denser. This  arrangement  is  very  tlexible  in  that  the  equip- 
ment can  be  applied  to  any  part  of  the  circuit  where  power- 
factor  coiTCction  is  required. 

H.  Higham. 

Helsby,  December  Wth,  19'22. 


With  further  reference  to  correspondence  relative  to  the 
above  subject  in  your  issue  of  December  15th,  I  would  inform 
Mr.  Rogers  that  I  have  recently  compared  the  question  of  costs 
of  static  condensers  for  installations  at  400  to  3,000  volt«,  at 
50  and  '2^  cycles,  and  in  every  instance  a  profitable  return  on 
capital  outlay  has  been  shown. 

In  my  own  particular  ease,  the  condensers  are  connected 
direct  at  6tX)  volts ;  whilst  I  cannot  give  any  information  re- 
garding condensers  on  '2tt0-volt  circuits,  as  such  low  voltage 
supply  for  power  has  not  come  within  my  sphere  as  yet.  I 
look  forward  to  s<ving  Mr.  I'orey's  figures  relative  to  this 
voltage,  as  he  evidently  has  had  actual  practical  experience 
with  it. 

C.  Jones. 

Chasetown,  December  16th,  19'2f2. 


I  have  been  very  interested  iu  the  recent  correspondence 
in  your  columns  under  the  heading  "  Improvement  of  Power 
Factor,"   and  have   derived   useful  information  therefrom. 
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I  should  iike  tc.  reier  particularly  to  a  letter  on  page  896, 
bj  Mr.  W.  E.  Rogers,  in  which  he  makes  use  of  a  cryptic 
remark  concerning   the  elimination  of  master  patents. 

.\lthough  I  have  lieeu  associated  with  the  manufacture  and 
application  of  static  condensers  for  power  factor  improve- 
ment for  some  years.  I  am  quite  unable  to  determine  which 
patent  he  refers"  to,  and  I  feel  that  there  must  be  others  to 
whom   this  particular   remark  is  equally  uninteihgible. 

May  I,  therefore,  trespass  on  your  space  to  ask  Mr.  Rogers 
if  he  would  be  kind  enough  to  state  more  fully  the  actual 
patent  which  he  considers  to  be  a  master  one,  in  connection 
with  the  application  of  static  condensers  to  power  factor  im- 
provement. 

I..  F.  Fogarty. 

Buislip,  December  -Mh,  19-2:2. 


The  Duty  of  Engineers  in  Parliament. 

A  leading  daily  paper  recently  complained  that  not  a 
single  person  distinguished  in  scientitic  research  had  been 
elected  to  the  new  ir'arliament,  and  remaiked  that  even  the 
Universities  had  sent  politicians.  But  on  examining  the  list 
of  members  it  is  encouraging  to  find  quite  a  goodly  company 
of  men  directly  interested  in  engineering  construction.  Ihere 
appear  to  be  no  fewer  than  nineteen  engineers,  nineteen 
directors  of  engineering  or  iron  and  steel-producing  com- 
panies, two  architects,  four  contractors,  and  eight  trade 
unionists  representmg  workmen  in  constructional  and  engi- 
neering trades;  altogether  some  5'2  members.  These  52  men 
make  up  a  formidable  phalanx,  and  their  influence  is  certainly 
very   strong  in  proportion   to  their  numbers. 

Although  belonging  to  different  parties,  they  have  a  common 
interest  in  helping  the  engineering  and  constructive  trades, 
which  are  sufienng  badly,  into  activity  once  more.  The 
writer  suggests  that  they  should  come  together  and  form  a 
special  Parhameutary  Committee  for  Engmeering  Construc- 
tion, pledging  themselves  to  help  forward,  irrespective  of  party 
consiuerations,  all  useful  pubhc  works  and  private  enterprises 
which  otfer  any  hope  of  restoring  prosperity  to  their  trade.  In 
so  doing  they  would  help  to  cure  their  country  of  one  of 
its  sorest  wounds.  All  through  the  war  these  trades  worked 
day  and  night  for  victory;  and  in  spite  of  the  wretched 
treatment  of  managers,  foremen,  designers,  and  others,  w-hose 
salaries  were  forbidden  to  be  raised,  these  men  worked  up 
to  the  limit  of  human  endurance,  Saturdays  and  Sundays 
ahke,  for  four  years.  Their  reward  is  in  many  cases  to  find 
themselves  out  of  a  berth. 

The  first  business  of  Parliament  to-day  is  to  set  the  con- 
structional and  engineering  trades  going  again.  Without  biae 
in  favour  of  any  party,  the  greatest  hope  of  this  new  ParUa- 
ment  is  that  it  will  prove  to  be  practical  and  constructive, 
and  that  the  Government  will  devote  itself  chiefly  to  good 
administration  rather  than   legislation. 

The  great  electrical  and  other  schemes  do  not  requu-e 
Government  money,  nor  Government  management.  All  that 
is  required  is  a  Government  guarantee  of  interest  on  the 
capital  for  a  reasonable  term  of  years.  This  would  cost  the 
Government  nothing,  and  would  enable  the  money  to  be 
raised. 

Special  mention  might  be  made  of  the  super-power  stations, 
which,  if  completed,  should  give  us  an  electrical  development 
worthy  of  the  country,  as  that,  of  course,  is  the  subject  of 
most  interest  to  electrical  readers,  but  there  is  plenty  of 
other  work  urgently  required,  which  only  wants  Government 
sanction,  and  in  some  cases  the  backing  of  Government  credit 
(not  neces-sarily  cash)  to  be  put  in  hand.  The  canals  would 
provide  work  for  a  large  proportion  of  the  unemployed,  it 
they  were  freed  from  the  domination  of  the  railways  and 
properly  equipped  and  extended. 

Village  and  country  water  supplies  are  urgently  requu-ed, 
as  well  as  electric  lighting,  heating,  and  power.  If  the  vil- 
lages and  small  towns  were  properly  equipped,  one  great  cause 
of  the  migration  to  the  big  towns  would  be  removed.  Dram- 
age  and  refuse  disposal,  housing,  and  transport  aU  require 
the  attention  of  the  nation.  One  of  the  greatest  obstacles  to 
agriculture  to-dav  is  the  lack  of  transport  and  distribution 
at  r.;a.v.nable  rates.  It  is  a  scandal  that  good  produce  should 
be  ploughed  in  within  a  few  mil^s  from  London,  while  the 
price  here  is  prohibitive  to  the  majority  of  Ix)ndoners.  Roads 
and  railways  are  being  developed  to  some  extent  at  last,  but 
it  is  a  scandal  that  beautiful  and  healthy  residential  districts 
round  London  should  remain  practically  inaccessible  to  the 
daily  worker,  owing  to  the  inadequate  travelling  facilities. 

It  seems  that  in  tlic  application  of  practical  science  we  are 
twenty  years  behind  the  times.  And  this  is  not  the  fault 
of  our  engineers  nor  our  cf>ntractor8.  It  is  the  fault  of 
our  Parliament  and  politicians.  They  have  neglected  to  equip 
this  country  as  a  modern  civilised  state  which  ought  to  be 
fit  to  rank  with  Germany,  the  United  States,  Switzerland, 
Norway,  Sweden,  and  Denmark  in  the  use  of  applied  science. 
Ixt  the  fifty-two  see  to  it  and  help  materially  toward  set- 
tling the  question  of  unemployment  and  many  of  the  financial 
problems  which  weigh  u.i  down.  What  is  required  is  to  use 
the  country's  credit  wi.sely  and  promptly  to  promote  it.s 
prosperity,  before  the  remains  of  our  credit  follow  our  cash 
into  limbo.  It  requires  courage  and  common  sense,  and  the 
immediate  strangulation  of  anyone  who  stands  up  in  his  place 


to  repeat  the  inevitable  formula  that  we  must  "  Cut  our 
coat  according  to  our  cloth."  a  silly  saw  which  every  duffer 
uses  to  obstruct  sound  enterprise.  What  John  Bull  requires 
is  a  good  suit  of  clothes  befitting  his  po-sition  in  the  world, 
and  it  should  be  cut  to  fit  his  own  stout  figure,  and,  without 
waste,  sufiicient  cloth  should  be  provided  for  the  purpose. 

Critic. 


Advertising  Gas  by  Electricity. 

I  am  interested  to  see  the  ingenious  way  in  which  the  gas 
industry  has  got  over  the  difficulty  of  fire  risk  aud  fumes.  In 
the  showroom  of  a  celebrated  furnishing  house  in  the  Totten- 
ham Court  Eoad  area,  in  the  centre  of  one  of  the  windows 
displaying  drawing-room  furniture  is  to  be  seen  a  gas  fire. 
1  noticed  that  there  was  no  flue,  also  that  the  gas  outlet 
at  the  ba<-.k  of  the  tire  was  close  up  to  a  highly-jwlished  table. 
Further  investigation  disclosed  a  flexible  wire  running  to  the 
back  of  the  gas  fire,  and  then  the  truth  was  revealed.  The 
gas  fire  radiators  were  lit  up  by  "  Linolite  "  lamps,  but  to 
the  casual  obiserver  the  gas  tire  had  the  appearance  of  being 
alight. 

Thus  does  electricity  come  to  the  aid  of  gas. 

W.  B.  Clarke. 

Ponders  End,  December  ISth,  19'22. 


Possibilities  of  Underground  Transmission  at  100/150  kV. 

With  reference  to  the  discussion  which  took  place  at  the 
Institution  of  Electrical  Engineers  on  the  7th  inst.,  it  is 
apparent,  from  comments  which  have  been  made  to  nie  from 
certain  directions,  that  I  did  not  succeed  in  putting  my  case 
as  clearly  as  I  should  have  done  either  in  the  paper  or  in  the 
discussion.  This  is  unfortunate,  for- 1  claim  that  in  the  paper 
proposals  are  made  which  represent  true  and  considerable  pro- 
gress, and  as  the  comments  which  have  been  made  may  pre- 
judice the  reception  of  my  paper  at  other  centres,  I  would  ask 
you  to  be  good  enough  to  insert  the  following  brief  resume  of 
what  I  claim  can  be  deduced  from  the  paper. 

In  my  reply  to  the  Institution  discussion  I  shall  show  that : 

1.  By  using  intersheaths  in  the  manner  advocated  in 
Table  III  (on  page  17)  it  is  possible  to  apply  something 
approaching  70  per  cent,  greater  voltage  to  a  given  total  depth 
of  insulation  than  in  any  non-intersheath  cable. 

2.  The  use  of  this  extra  voltage  enables  me,  for  the  same 
current  density  and  for  halt  the  amount  of  copper,  to  i-educe 
the  themial  gradient  on  the  innermost  core  to  72  per  cent,  of 
that  in  a  non-intersheath  cable,  with  greatly  iniproved  life  of 
the  cable. 

3.  The  thermal  gradient  for  a  single-core  non-intersheath 
l<X),(X)0-volt  cable  of  a  given  diameter,  as  compai'ed  with  a 
3-core,  non-concentric,  5.-5,000-volt  cable  of  the  same  diameter, 
ia  of  the  order  of  40  per  cent,  of  that  for  the  latter. 

1.  The  thermal  gradient  in  an  intersheath  cable  on  my 
principle  is  further  improved  by  some  20  per  cent,  by  the  fact 
that  the  copper  heat  is  liberated  nearer  to  the  circumferenoe 
of  the  cable. 

5.  Combining  items  2,  3,  and  4,  we  get  a  total  reduction  .  f 
temperature  on  the  innermost  core  (and  on  the  insulation)  of 
nearly  75  per  cent. 

(.Alternatively,  I  might  raise  the  voltage  by  perhaps  an- 
other 20  per  cent,  or  30  per  cent.,  because  a  cooler  insulation 
can  bear  a  higher  voltage  gradient,  with  again  further  diminu- 
tion of  the  copper  temperature  and  consequent  further  relief 
of  the  insulation.) 

6.  The  extreme  importance  of  temperature  is  emphasised  by 
the  lantern  slide  which  I  exhibited,  showing  connection  be- 
tween resistivity  and  temperature,  and  by  the  calculations 
(on  page  17  of  the  paper)  deahng  with  conductance  leakage. 

7.  On  the  sc:ore  of  complication,  I  do  not  think  it  has  been 
appreciated  that  I  can  entirely  drop  the  so-called  "  major- 
star  "  system,  and  my  system  then  simuly  becomes,  at  the 
sending  end,  three  double-star  transmission  systeins,  and 
would  compare  practically  as  favourably,  as  regards  switchgear 
arrangements,  as  three  ordinary  three-phase  .step-up  trans- 
formers. 

8.  It  is  only  necessary  to  add  that  the  outermost  inter- 
.sheath,  which  in  my  system  forms  so  important  a  feature  from 
the  point  of  view  of  the  reliability  and  efficiency  of  the  cable, 
could  not  be  operated  by  the  "  straight  tap  "  method  of  feed- 
ing intersheaths. 

A.  M.  Taylor. 
Birmingham,  December  'I'lnd,  1922. 


The  Longest  Overhead  Power  Transmission. 

I  shall  be  obliged  if  your  readers  will  inform  me  of  any 
overhead  ))i>wcr  transmission  line  in  this  country  giving  a 
regular  supjily  of  electric  energy  50  miles  or  more  di.stant  froni 
the  generating  station  producing  the  supply.  If  a  "  ring  " 
sy.stem  is  used,  the  distance  in  miles  from  both  directions 
should  be  given,  stating  whether  or  not  the  "  ring  "  is 
regularly  used. 

AVilliara  T.  Taylor. 

London,   N.IO,   December  23rd,  1922. 

[Several  letters  have  been  received  too  late  for  insertion  in 
this  issue.— Ens.  Elec.  Rev.] 
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BUSINESS    N0TE5. 


The    "  Electrical    Review  "    Index.— The  Index  to  Vol. 

XOI  of  the  Electrical  Revikw,  which  will  sshortly  be  printed, 
will  be  supplied  only  to  those  who  speoiiilly  apply  for  it 
through  the  post.  To  the.se  it  will  be  supplied  for  6d.  post  free. 
Any  reader  or  advertiser,  at  home  or  abroad,  who  requires  a 
copy  for  binding,  or  for  other  purposes,  is  asked  to  make 
early  application  therefor  to  the  Publisher,  Electrical 
Review,  4,  Ludgate  Hill,  E.G. 4. 

Bankruptcy  Proceedings.— H.  N.  Miles  (Sheffield  and  Mid- 
land Schools  of  Wireless  Telegraphy),  wirele.ss  instructor. 
Central  Chambers,  High  Street.  Sheffield.— First  meeting 
December  27th,  at  the  Official  Receiver's  offices,  Sheffield. 
Public  examination  January  11th,  at  the  Court  House, 
Sheffield. 

H.  J.  W.  EMBUBir  and  K.  S.  Embury  (H.  &  K.  Embury), 
electrical  and  mechanical  engineers,  110  and  29,  Queen  Street, 
Newton  Abbot. — Receiving  order  made  December  18th  on 
debtors'  own  petition. 

W.  Price  &  Co.,  electricians,  29,  Ruseell  Street,  Plymouth.— 
Receiving  order  made  December  18th  on  creditor's  petition. 

A.  C.  Ince  (formerly  carrying  on  business  as  the  Newcastle 
Electrical  Engineering  Co.,  now  with  a  partner  under  the 
style  of  the  Tyne  Electrical  Industries),  electrical  contractor, 
21,  Fenkle  Street,  Newcastle-on-Tyne. — Last  day  for  proofs  for 
dividend,  January  11th.  Trustee  :  Mr.  O.  Woollett,  Official 
Receiver,  Pearl  Building.'3,  4,  Northumberland  Street,  New- 
castle-on-Tyne. 

Company  Liquidations.— The  British  and  Alued  Electri- 
cal Agency.  I>td..  13,  Charterhou.se  Street,  Tjondon.  E.C. — In 
pursuance  of  the  provisions  of  the  Companies  (Con- 
sol'idatidfl) '  Act,  a  meeting  of  creditors  was  held  recently 
at  the  ofifices  of  Messrs.  Clarkson  &  Bennett.  I.  A., 
16,  Devonshire  Square,  I,ondon.  EC.  Mr.  St.  John  Bentnett, 
the  liquidator  in  the  voluntary  liquidation  of  the  company, 
submitted  a  statement  of  affairs  which  showed  liabilities  of 
d64,245,  all  of  which  were  due  to  un.secured  creditors.  The 
assets  were  estimated  to  realise  £%.  from  which  had  to  be 
deducted  i£60  for  preferential  claims,  leaving  net  assets  of 
£35,  or  a  deficiency  as  regarded  the  creditors  subject  to  the 
costiS  of  liquidation,  of  £4.211.  The  assets  consisted  of  caA[ 
in  hand  £1  5s.  6d. :  book  debts  estimated  to  realise  dE51 ;  stock 
£Q&;  and  furniture  and  fittings  £118,  expected  to  produce 
£20.  The  liquidator  stated  that  the  liabilities  included  a 
claim  by  the  Inland  Revenue  in  respect  of  E.P.D.  amounting 
to  £870.  If  that  claim  was  in  order,  and  it  had  to  be  regarded 
as  preferential,  there  would  be  no  assets  available  for  the 
creditors.  The  liabilities  also  included  the  following  oa.sh 
claims:  Me.ssrs.  H.  H.  &  A.  T.  Pollock,  .-£168:  Messrs.  A.  W. 
Pollock  *  Sons,  £1,208:  Messrs.  A.  &  W.  Pollock  &■  Sons, 
Ltd.,  ,£885;  Mrs.  Pollock,  £17;  and  Mr.  Santell.  £147.  A 
private  conference  c'  the  comnany's  creditors  was  held  |on 
September  12th  last.  The  creditors  were  then  asked  to  post- 
pone their  claims  for  a  period  of  13  months  with  a  view  to 
giving  the  company  an  opnortunitv  of  pulling  itself  round. 
One  creditor  refused  to  fall  in  with  the  proposal,  and  com- 
menced proceedings.  The  company  had  then  no  alternative 
but  to  pass  a  resolution  for  voluntary  liquidation. 

In  answer  to  a  question  the  liquidator  stated  that  there  was 
n  book  debt  for  ,£2.000  due  to  the  company  with  regard  to  a 
deal  in  connection  with  insulated  tape,  but  it  was  very  doubt- 
ful if  anything  could  be  recovered  without  proceedings  being 
commenOed. 

The  creditors  decided  to  confirm  the  voluntary  liquidation 
of  the  company,  with  Mr.   Bennett  as  liouidator. 

Electrads,  T,td. — Winding  up  voluntarily.  Liquidator  :  Mr. 
C.  P.  R.  Baculey,  133.  Mnorgate.  E.C.  Meeting  of  creditors, 
Deromber  20tb.  at  this   iddress. 

Electro-Metallurgical  Extraction.  I,td. — Winding  up 
voluntarily.  Liquidator  :  Mr.  J.  .\.  Charlton.  Bank  of  Eng- 
land Chambers.  Tib  liane,  Manchester.  Meeting  of  creditors, 
January  4th,  at  the  offices  of  the  liquidator. 

Scnoop  Syndicate,  Ltd. — Winding  up  voluntarilv.  Liqui- 
dator :  Mr.  R.  H.  Porter,  .Austin  Friars  Hou.se.  Austin  Friars, 
E.C.  Meeting  of  creditors,  J.anuary  5th.  Particulars  of  claims 
to  the  liouidator  bv  January  31st. 

P.  S.  DOHF.RTY  (Engineers),  Ltd.— Winding  up  voluntflrilv. 
Liquidator:  Mr.  B.  Woodroffe.  0*  10.  Pancras  Lnnn,  B.C..  to 
whom  particubrs  of  claims  should  be  sent  by  January  5th. 
Meeting  of  creditors,  January  5th. 

Midland  Electhio  Hotary  Blowing  Co..  liXD. — Meeting  of 
members  is  called  for  January  23rd  at  46,  Cherry  Street.  Bir- 
mincrham,  to  hear  an  account  of  the  winding-up  from  Mi" 
liquidator,  Mr.  J.  Wood  Massey. 

George  Airp.y  &•  Co.  (Electricians).  T/td. — Winding  up 
vohnitarily.  Tjiquidator  :  Mr.  J.  Hancock.  57,  Surrey  Street. 
Sheffield.  Meeting  of  ci-cditors,  January  4th.  at  the  liquidator's 
offices. 

Dissolutions  of  Partnersliip.— Young  &  Goodall,  radio 
engineers,  186.  ,\bove  P.ar.  Soiithampton. — Mr.  J.  Young  and 
H.  R..  Goodall  have  di.ssolved  partnership.  Mr.  Young  will 
attend  to  debts  and  continue  the  businaes  alone. 


KissACK  3k  Yaths,  electrical  and  mechanical  engmeers^  179, 
Gt.   Howard    Street,  Liverpool. — Messrs.   A.    M.    Kissack,    A. 

Yates,  and  A.  H.  0.  Mowatt  have  dissolved  partnership. 
l)ebts  will  be  attended  to  by  Messrs.  Kissack  &  Yates,  who 
will  continue  the  business  under  the  same  style. 

Barrington  &  Perry  and /or  'I'he  Strandlite  Lamp  &  Elec- 
trical Co.,  37  and  38,  Strand,  W.C— Messrs.  W.  M.  Barring- 
ton  and  C.  Ferry  have  di.'iolved  partnership. 

Private  Arrangement. — Claude  H.  Verity,  trading  aa 
Edwin  Verity,  108  and  169,  Briggate,  Leeds,  electrical  dealer, 
&c. — A  largely  attended  meeting  of  the  creditors  of  the  above 
was  held  on  December  18th  at  the  Victory  Hotel,  Leeds,  when 
Mr.  C.  Turner,  of  Birmingham,  was  elected  to  the  chair.  Mr. 
Robiason,  solicitor,  of  Albion  Street,  Leeds,  who  had  issued 
the  notice  convening  the  meeting,  explained  the  necessity 
which  had  arisen  for  the  calling  together  of  the  creditors,  and 
a  statement  of  affairs  was  presented  which  had  been  prepared 
by  Messrs.  Fuller,  Higgins  &  Co.,  39,  Albion  Street,  Leeds, 
showing  the  iwsition  as  at  December  7th  last.  The  statement 
disclosed  ranking  liabilities  of  £40,041.  Of  that  amount 
£14,614  was  due  to  the  trade,  £12,852  to  cash  creditors,  and 
£12,574  to  partly  secured  creditors.  The  claims  of  the  partly 
secured  creditors  totalled  ,£14,074,  but  they  held  securities  oif 
the  estimated  value  of  £l,o<Xi.  The  assets  were  estimated  to 
realise  £14,849,  from  which  had  to  be  deducted  £557  for  pre- 
ferential claims,  leaving  net  assets  of  £14,291,  or  a  deficiency 
of  £25,749.  The  assets  consisted  of  cash  in  hand,  £231;  stock 
in  trade  at  cost  £8,395,  estimated  to  realise  £6,716;  trade 
fixtures,  fittings,  utensils,  &c.,  £1,118,  expected  to  prcluce 
£300;  motor  wagons,  £627,  valued  at  £2Ct0;  synchroniser  and 
Veritiphone  £7,251,  estimated  to  realise  £1,000;  patent  stove, 
£704;  shares,  £65;  insurances  paid  in  advance,  £21  16s.  6d. ; 
good  book  debts  £3,656,  expected  to  produce  £3,291;  doubtful 
and  bad  debts  £126,  valued  at  £60;  and  surplus  from  securi- 
ties in  the  hands  of  creditors  fully  secured,  £2,260.  The 
claims  of  the  fully  secured  creditors  were  £7,970,  but  they 
held  securities  of  the  estimated  value  of  £10,230.  With  regard 
to  the  preferential  claims,  they  included  rates,  taxes,  and 
wages  of  £503.  For  the  purposes  of  the  statement  the  good 
book  debts  had  been  depreciated  by  10  per  cent.,  and  the 
other  assets  had  been  written  down  to  what  it  was  thought 
they  would  produce.  The  statement  was  explained  in  detail 
by  Mr.  G.  Higgins,  who  reported  that  the  debtor  had  carried 
on  business  for  a  number  of  years.  Up  to  two  or  three  years 
ago  the  business  was  a  profitable  one,  but  more  recently  it 
had  ceased  to  be  so  owing  to  the  general  trade  depression, 
and  the  abuonnal  slump  which  had  taken  place  in  that  parti- 
cular trade.  The  debtor  had  also  expended  a  considerable 
amount  of  time  and  money  on  his  personal  invention — the 
synchroniser  and  Veritiphone.  That  was  an  instrunient  for 
producing  the  sound  of  the  human  voice  for  use  in  conjunction 
with  films,  the  sound  coinciding  with  the  hp  movements  on 
the  film  and  so  producing  a  speaking  film.  The  debtor  had 
anticipated  a  company  being  formed  to  put  his  invention  on 
the  market,  but  unfortunately  the  necessary  capital  was  not 
forthcoming.  The  debtor  thought  that  the  trade  depression 
was  responsible  for  the  company  not  being  formed.  Tlie  posi- 
tion disclosed  was  discussed  at  some  length,  and  eventually  it 
was  decided  that  a  deed  of  assignment  should  be  executed, 
with  Mr.  G.  Higgins  and  another  as  trustees,  for  the  general 
benefit  of  the  creditors,  together  with  a  committee  of  five  of 
the  principal  creditors. 

Trade  Announcements.— Messrs.  H.  Jones  and  C.  E.  Over- 
ton announce  that,  having  severed  their  connection  with 
Messrs.  Hudson.  Sheed  &  Towell,  Ltd.,  they  have  fitted  up 
premises  at  6,  Windmill  Street,  Tottenham  Court  Road, 
Txmdon,  W.,  under  the  title  of  Metnlcraft,  Ltd.,  for  the 
manufacture  and  sale  of  electric  li.trht  fittings  and  accessories. 
A  stock  of  fittings  will  be  carried  and  a  plant  is  installed  for 
the  renovation,  replating,  and  relacquering  of  every  type  of 
metal- work. 

Messrs.  P.  L.  Dwyer  &  Co.,  wholesale  electrical  suppliers, 
of  66,  Victoria  Street,  S.W.,  have  removed  to  30,  Grosvenor 
Place.  S.W.I;  stores  entrance,  Chester  Mews,  Wilton  Street, 
S.W.I. 

Messrs.  O'Sdllivan  &  Sons  have  started  as  motor,  electri- 
cal. Ac,  engineers  at  Lynch's  Quay.  Queenstown,  Ireland, 
and  they   wish  to  receive  catalogues  and  lists. 

Messrs.  Parmiter,  Hoi-e  &  Sugden,  Ltd.,  have  removed 
their  head  offices  and  works  to  Fluvent  Electrical  Works. 
Vernon  Street.  I,oncsight,  Manchester,  to  which  address  all 
communications  and  goods  should  be  sent.  New  telephone 
number:    "  Rusbolme   1486." 

Catalogues  and  Lists.— Messrs.  Cbompton  &  Co.,  Ltd., 
Chelmsford,— Export  List  536.  illustrating  and  describing 
silent-running  a.c.  fans.    Fully  priced. 

The  TTndereeed  Stoker  Co.,  Ltd.,  Coventry  House,  South 
Place,  E.C. 2.— An  illustrated  brochure,  describing  the  "  F  " 
multiple  retort  stoker. 

The  British  Thomson-Houston  Co..  Ltd.,  77.  Upper 
Thames  Street.  E.C.4.— Two  illustrated  folders.  deaUng 
re>spectively  with  shop-window  lighting  with  X-ray  reflectors, 
and  glassware  for  decorative  electric  lighting. 
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Calendars,  Diaries,  &c.— The  Radio  Press,  Ltd.,  of 
Devereux  Court.  Strand.  London,  \V.C.'2.  have  published  a 
wireless  handbook  and  diaiy  for  192:3  containing  a  quantity 
of  wireless  data,  with  numerous  diagrams,  much  geaeral 
information,  and  an  insurance  coupon. 

From  The  Kev  Exgiveehing  Co.,  Ltd.,  of  4,  Queen  Vic- 
toria Street.  London,  E.C.4,  we  have  received  one  of  their 
celluloid  calendars  for  ^9■£^. 

X  wall  calendar  with  monthly  slips  for  19-33  has  been 
received  from  the  Liveri'ooi,  Electric  C.^bi.e  Co.,  Ltd.,  of 
Linacre  Lane.  Bootle,  Liverpool.  The  pictorial  feature  is  a 
view  in  colour  of  the  entrance  to  Canning  Dock.  Liverpool. 

•'  After  the  Rain  "  is  the  title  of  a  coloured  picture  of 
couiitrv  stenerv  which  appears  on  a  wall  calendar  (monthly 
liate  slips)  issiied  by  Messrs.  Fhkd.  HomisoN  &  Co.,  Ltd., 
of  -24.  Queen  Victoria  Street,   London,   E.C.4. 

We  are  indebted  to  Tue  Diamond  Blower  Co..  Ltd.,  of 
91-93.  Bishopsgate  Street,  I.ondon,  E.C.-2,  for  useful  season- 
able souvenirs  in  the  sliape  of  pcx:ket  matchboxes. 

The  Hart  Acccmulatok  Co.,  Ltd.,  of  Stratford,  London, 
E.lo,  has  prepared  a  large  wall  calendar;  the  figures  on  its 
monthly  date  sheets  are  very  boldly  printed.  The  firm  has 
also  sent  us,  as  before,  one  of  its  desk  blotting  pads  with 
the  19-23  dates  arranged  on  the  right  and  left  hand  of  each 
sheet. 

Messrs.  C.  A.  Parso.vs  ,fc  Co.,  I,td.,  Heaton  Works,  New- 
castle-on-Tyne,  have  sent  us  a  set  of  date  refill  cards  suitable 
for  the  calendar  issued  by  them  a  year  ago. 

From  Messrs.  Dowxks  &  Davies,  1  and  3,  Stanley  Street, 
Liverpool,  we  have  received  a  large  wall  sheet  calendar  with 
monthly  slips  for  19'23. 

Messrs.  Francis  Polden  &  Co.,  Ltd.,  56,  Cannon  Street, 
London,  E.C.,  have  issued  a  "  Crown  "  diary  for  1923,  witli 
three  daily  engagement  spaces  per  page.  A  good  deal  of 
general  injormation  is  given,  also  an  insurance  coupon. 

A  small  booklet  of  squared  paper  has  been  received  from 
The  Franco  Signs,  Ltd.,  of  '25.  Oxford  Street,  Ivondon,  W.l, 
and    refills    are    afterwards    provided    as    required. 

From  Messrs.  John  Armstrong  &  Co.,  of  Barton  Square, 
St.  .\nn  Street,  Manchester,  we  have  received  a  wa/U  card 
calendar  of  convenient  size  for  the  year  1923.  It  has  also 
a  block  of  "  Midget  "  daily  date  slips. 

A  bright  desk  calendar  (red  and  gold)  with  monthly  cards 
(and  on  the  back  a  complete  calendar  for  the  year  1923)  has 
been  issued  by  Messrs.  C.  A.  Besley,  Bailev  &  Co.,  Ltd., 
of  Hope  Street  Lane  Works,  Cardiff. 

A  wall  calendar,  with  monthly  tear-off  slips,  has  come  to 
hand  from  the  Loughborough  College,  Leicestershire. 

Messrs.  Rcston  &  Hornsbv.  Ltd.,  of  Lincoln,  have  issued 
a  serviceable  wall  calendar  with  monthly  date  sheets,  each 
of  which  contains  a  half-tone  picture  illustrative  of  the  com- 
pany's manufactures. 

Bool(  Notices. — "  Journal  of  the  Institution  of  Electrical 
Engineers."  Vol.  LXI.  No.  313.  December,  1922.  London : 
E.  it  F.  N.  Spon,  Ltd.  Price  10s.  6d. — This  issue  contains 
the  inaugural  address  by  the  president,  Mr.  F.  Gill,  and 
the  addresses  of  the  chairmen  of  the  following  Centres 
and  Sub-Centres  :— Mr.  F.  Treiuain,  Western  Centre;  Mr.  F. 
G.  C.  Baldwin,  Xorth-Easteru  Centre;  Mr.  W.  B.  Wood- 
house,  North-Midland  Centre;  Mr.  R.  D.  .Vichibald,  Dundee 
Sub-Centre;  Mr.  B.  Welbourn,  Liverpool  Sub-Centre;  and 
Mr.  W.  Pearson,  East  Midland  Sub-Centre;  also  the  follow- 
ing papers: — "The  Production  of  Noise  and  Vibration  by 
Certain  Squirrel-cage  Induction  Motors,"  by  Mr.  F.  T.  Chap- 
man; "An  Electrical  Timing  Device  for  Short  Intervals," 
by  Prof.  D.  Robertson  and  Mr.  N.  F.  Fi-ome;  "  The  Engineer 
and  Manufacturing  Costs,"  by  Mr.  P.  C.  Lawrence;  "The 
Testing  of  Materials,"  by  Mr.  C.  Dawson;  "Observations  of 
the  Field  Strength  of  Horsea  Wireless  Station,"  by  Mr.  E. 
B.  MouUin;  "Telephonic  Repeaters  and  I/ong-distance  Tele- 
phony," by  Mr.  .1.  A.  Cooper;  and  "  .Automatic  and  Semi- 
.Automatic  Railway  Signalling,"  by  Mr.  H.  S.  Petch. 

"  Steam  Vessels  "  (GO  pp.).  Manchester :  The  National 
Boiler  and  General  Insurance  Co.,  Ltd.  Price  2s. — This  is  a 
lopiously-illustrated  treatise  upon  the  design,  construction, 
and  working  of  vessels  subjected  to  .steam  pressure,  pipes, 
valves.  &c. 

Tlie  current  numl>er  of  the  De"tmal  Educator  (The  Decimal 
Association;  6d.)  contains  an  account  of  the  general  meeting, 
including  the  report  of  the  activities  of  the  Association  during 
the  previous  year  presented  to  the  members.  Tlie  president's 
inaugural  addri's-;.  sundry  items  of  inteiest  from  the  U.S., A.. 
and  reviews  of  several  books  make  up  a  more  than  usually 
interesting  number. 

"The  Henley  Manual"  (190  pp..  illustrated).  London. 
Messrs.  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  Price 
lOg.  6d. — This  is  a  reference  book  of  convenient  size,  which 
should  prove  of  service  to  all  concerned  with  transmission 
gygteras.  It  is  divided  into  five  sections.  Part  1  (66  pp.) 
gives  useful  formula-  and  data  of  conductors,  and  includes 
wire  gauge  comparihrms.  ovfrall  diameters  of  standard  types 
of  cables.  &c.  Part  2  reproduces  the  Standard  Specification 
for  in.sulated  cables.  Part  3  deals  with  underground 
systems— direct,  solid,  and  duct — and  embraces  protective 
systems  and  colh'ery  installations.  Part  4  treats  of  overhead 
fonstmction.  ffiving  B.O.T.  (Ministry  of  Transport)  and  Post 
Ofljce  regulations,  notes  on  erection,  sag,  &c.    The  last  part 


(36  pp.)  describes  various  types  of  cable— v.i.r.,  v.b,,  paper, 
&c.— and  concludes  with  sketches  and  descriptions  of  cable 
accessories.  A  comprehensive  index  and  several  pages  of 
decimal-squared  paper  complete  the  volume. 

"  The  Henley  Telegraph,"  December,  1922.  Price  6d.  net. 
—The  quarterly  staH"  magazine  of  Messrs.  W.  T.  Henley's 
Telegraph  Works  Co.,  Ltd.,  is,  as  usual,  full  of  bright  articles 
and  notes,  and  the  i.ssue  has  been  enlarged.  An  account  of 
a  presentation  to  Sii-  George  Sutton,  Bart.,  occupies  several  , 
pages,  and  notes  of  recent  important  contracts  appear. 

"  The  M.  &  C.  Apprentices'  Magazine,"  Christmas  Number, 
1!)22.  Glasgow:  Messrs.  Mavor  &  Coulson,  Ltd.  Price  4d.— 
A  nunilici-  of  interesting  articles  and  pictures  are  embodied  in 
this  is.sue,  including  "  The  Unemployed  Employer,"  by  Mr. 
Sam  Mavor, 

■•  The  Brown,  Boveri  Review,"  November,  1922,  London  : 
Messrs,  Brown,  Boveri  .t  Co.,  Ltd.— The  two  articles  con- 
tained in  this  issue  are  "The  Behaviour  of  Metals  subjected 
to  Mechanical  Stress,"  and  "  Disturbances  in  Electrical 
Plants  due  to  Lightning."  Both  are  well  illustrated.  The 
latter  article  is  based  on  an  analysis  of  33  failures  due  to 
lightning  in  transfonners,  generators,  and  other  parts  of  in- 
stallations. 

"  The  Practical  Engineer  Electrical  Pocket  Book  and  Diary 
for  1923."  London  :  H.  Frowde  and  Hodder  &  Stoughton. 
Price  2s.  6d.  net. 

"  Electric  Power  Plant  Engineering,"  by  J,  Weiugreen, 
Third  edition,  Pp,  xi4-511;  305  figs,  London:  McGraw-Hill 
Publishing  Co.,  Ltd.     Price  25s.  net. 

South  African  Railways  and  Harbours  Magazine,  Christmas, 
1922.  Price  2s.  6d.— This  is  a  bulky  issue,  Containing  numer- 
ous good  stories  and  pictures. 

"  Internal-Combustion  Engines,"  by  J.  0.  Kill.  Pp.  xi-1- 
126;  27  figs.  London  :  Sir  Isaac  Pitman  &  Son,  Ltd,  Price 
3s,  net. 

The  Portuguese  Electrical  Market. — .\lthough  the  Portu- 
guese market  for  electrical  goods  is  nut  among  the  most 
important,  it  is  yet  by  no  means  one  to  be  neglected,  Hho 
city  networks  of  Lisbon  and  Oporto  are  growing  concerns, 
and  many  industries  which  had  their  own  electrical  installa- 
tions have  found  it  better  to  become  customers  of  t,he 
municipalities. 

Of  electrical  material  Portugal  makes  only  porcelain  (tor 
switches) ;  the  rest  of  her  wants  must  be  satisfied  from 
abroad.  Quite  lately  the  customs  tariff  has  been  raised;  but 
whereas  increases  have  been  numerous  in  the  bulk  of  the 
imports,  those  of  electri>;al  material  have  been  reduced.  Thus, 
since  the  beginning  of  this  year,  the  customs  charges  on 
dynamos,  motors,  and  transformers  have  been  reduced  as 
follows;  Up  to  50  kg.,  6  centavos  per  kg.;  from  50  to 
100  kg.,  5  centavos;  100  to  500  kg.,  2  centavos.;  500  to  1,000 
kg,,  3  centavos;  and  beyond  1,000  kg,,  4  centavos. 

The  countries  of  origin  of  the  imports  are  at  present  about 
as  follows  :  Dynamos,  alternators,  and  commutators  :  America, 
Switzerland,  Germany,  Belgium  (a  few).  Static  transformers 
(over  2,000  kVA)  :  -America,  Belgium,  Hungary,  Motors : 
Germany  and  France,  Meters:  Finance  (for  the  most  part), 
Germany,  Switzerland,  Lamps:  Holland,  Germany,  aid 
Prance.  Armoured  cables :  Germany,  Italy,  and  France. 
Rubber-covered  wire  :  Germany,  Italy,  Spain,  France,  and 
Belgium.  Smaller  apparatus  :  Germany,  Switzerland.  House- 
hold apparatus,  electric  irons,  fans,  &c,  :  Germany,  Prance, 
and   Spain. — L'Electricitc   pour   Tous. 

Inquiries  Regarding  Trade  with  Argentina. — Mr.   H.  O. 

Chalkley,  H,M.  Commercial  Secretary  at  Buenos  Ayres,  will 
be  in  attendance  at  the  Department  of  Overseas  Trade  for  a 
few  days  from  January  18th,  and  will  be  pleased  to  interview 
manufacturers  and  merchants  interested  in  trade  with  Argen- 
tina, .Applications  for  interviews  should  be  made  not  later 
than  January  17th  to  the  Comptroller-General,  Department 
of  Overseas  Trade,  35,  Old  Queen  Street,  London,  S,W,1. 

Manchester  Engineering  Trade. — -At  the  annual  meeting 

of  the  Manchester  District  Engineering  Trades  Employers' 
.Association,  in  the  Memorial  Hall,  Manchester,  Mr,  Joseph 
H,  Stubbs  was  re-elected  president  for  the  second  year,  and 
Mr,  F,  C,  Gibbons  vice-pre.sident.  Alderman  F.  J,  West  was 
reappointed  trea.surer.  Contrary  to  the  experience  of  twelve 
months  ago,  there  is  at  present  no  outstanding  difference  in 
the  engineering  trade  with  the  trade  unions.  Whilst  the 
industry  in  the  Manchester  district  cannot  be  said  to  show 
very  marked  ,signs  of  reviving  trade,  the  tcndpncy  is  no  longer 
steadily  downward,  "It  could  not  be  definitely  proved," 
declared  one  employer,  "that  the  upward  curve  has  arrived, 
but  many  of  us  are  of  the  opinion  that  the  bottom  has  at 
last    been   reached." — Manchester    Guardian. 

German  Export  Duties. — The  Deutsche  Allgemeine 
Zeifung  learns  from  a  reliable  source  that  the  Export  Duty 
Committee  of  the  Provisional  Economic  Council,  in  view  of 
the  situation  of  export  business,  has  decided  unanimously  m 
favour  of  a  reduction  of  the  supplement  of  30  or  60  per  cent, 
in  force  since  September  3rd,  1022,  Owing  to  the  reaction  in 
the  exch.-inge  rate  a  reduction  in  the  supplement  has  become 
an  urgent  matter  for  German  industry.  The  journal  under- 
stands that  the  reduction  will  apply  to  nearly  all  articles 
appearing  in  the  tariff. — Renter's  Trade  Service   (Berlin). 
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The  A.E.U. — The  December  Journal  of  the  Amalgamated 
Engineering  Union  contains  a  review  of  the  year's  develop- 
ments and  activities.  The  year  commenced  with  a  total 
membership  of  4U9,'il9,  but  tliis  has  fallen  to  .3-57,871— a  de- 
crease of  12.8  per  cent.  It  is  considered  that  the  decrease  is 
due  to  the  gradual  "  deflation  "  of  the  number.s  which  entered 
the  various  branches  of  engineering  industry  during  tlie  war. 
Prior  to  the  war  the  meud>ers  numbered  less  than  a  quarter 
of  a  milhon.  It  is  stated  that  probably  the  only  way  in  which 
the  loss  will  be  made  up  will  be  the  re-admission  of  former 
member.s  who  have  left  fur  economic  reasons. 

Bulgarian  Government  Contracts. — We  understand  that 
ou  various  oceasiocuB  British  tirms  have  approached  the  De- 
partment of  Overseas  'IVade  respecting  the  conditions  of  pay- 
ment, inspection,  Jic,  attached  to  the  submission  of  tenders 
fur  material  required  by  the  Bulgarian  Government.  British 
lirma  have  in  general  found  these  conditions  difficult,  and 
firms  have  in  some  cases  submitted  tenders  on  terms  other 
than  tho.se  stipulated  by  the  Department  of  the  Bulgarian 
Government  concerned.  The  Secretary  in  charge  of  Commer- 
cial .\ffaire  at  H.M.  I-egatiou  at  Sofia  has  now  called  attention 
to  this  praetice,  and  has  pointed  out  that  it  is  useless  to 
submit  oifers  which  do  not  comply  with  the  conditions  laid 
down  by  the  Bulgarian  State  Departments.  He  states  that 
it  is  impossible  to  induce  the  Bulgarian  Government  to  vary 
these  conditions  so  long  as  comi)eting  tirms  of  foreign 
nationality  are  prepared  to  accept  them,  as  is  at  present  the 
case.  Particulars  of  the  general  conditions  can  be  ascertained 
at  the  Department  of  Overseas  Trade.  The  Comirrercial  Sec- 
retary strongly  recommends  that  such  British  tirms  as  are 
desirous  of  submitting  tenders  should  appoint  agents  in  Sotia 
provided  with  powers  uf  attorney  to  sign  eventual  contracts 
in  their  name.  The  Department  of  Overseas  Trade  is  pre- 
pared to  advise  firms  in  the  appointment  of  representatives 
who  could  be  instructed  in  case  of  need  by  telegraph  in  the 
event  of  a  favourable  opening  presenting  itself. 

The  British  Empire  Exhibition. — The  Duke  of  Devon- 
shire, the  chairman  of  the  Executive  Council  of  the  Exhibition, 
has  given  the  following  undertaking  :  — 

"  Provision  will  be  made  in  all  contracts  and  in  every  other 
way  possible  fur  Empire  materials  only  to  be  used  in  the  con- 
struction of  the  Exhibition  bui'dings.  and  for  Empire  pro- 
ducts only  to  be  used  in  the  restaurant,  and  no  exception  will 
be  made  unless  it  is  certified  by  the  British  authorities  and  the 
Dominion  repi-esentatives  that  such  Empire  products  are  not 
available." 

The  inquiry  by  Sir  \V.  Joynson  Hicks  is  still  proceeding,  as 
there  are  several  other  matters  upon  which  criticism  has  been 
offered. 

Local  Exhibitions. — The  Edinburgh  Corporation  Electri- 
city Committee  has  decided  to  take  a  stand  at  the  second 
Scottish  Ideal  Homes  Exhibition  which  is  being  held  in  the 
city  from  January  31st  to  February  14th. 

East  Anglian  Electricity,  Ltd.,  of  Felixstowe,  Stow- 
market,  &e..  recently  held  an  electrical  exhibition  at 
their  Beccles  (Suffolk)  branch.  Demonstrations  of  cook- 
ing were  given,  using  ovena  by  the  General  Electric  Co., 
Ltd.,  Belling  &  Co.,  and  also  with  the  "  Lightning  "  oven 
invented  by  Mr.  Napier  Prentice,  which  is  so  constructed 
that  the  whole  oven  is  bodily  raised  on  a  counterweight  when 
inspecting  the  progress  of  cooking,  thus  conserving  the  hejt 
when  the  oven  is  open  or  raised.  Demonstrations  were  also 
given  witli  a  "  Eureka  "  vacuum  cleaner  notable  for 
its  small  compass.  Demonstrations  were  given  by  the  Singer 
Sewing  Machine  Co.  with  electrically-driven  sewing 
machines.  Labour-saving  apparatus  for  all  purixjses  was 
shown.  The  local  manager,  Mr.  Sharratt,  reports  satisfying 
results,  and  hopes  to  rei-H-at  the  exhibition  on  a  larger  si'jiij 
again  next  spring. 

E.D.A.  Activities. — The  latest  publication  of  the  Elec- 
tricul  Development  Association  (E.D.A.  330)  gives  advice  upon 
the  cleaning  of  aluminium  saucepans  and  the  better  advice 
to  "  Use  Electricity  for  the  Cooking  of  Food." 

Applications  lor  British  Trade  Marks. — .Appended  is  a 
suiumary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  goods  and  productions  connected  with  the  elec 
trical  trades  and  industries.  Individutils  and  firms  desiring  to 
enter  an  objection  to  any  of  the  applications  have  one  month 
in  which  to  do  so  from  the  dates  mentioned'  below.  In  the 
case  of  foreign  firms,  the  name  and  address  of  the  British 
representatives  to  whom  objections,  if  any,  are  to  be  sent  are 
also  given. 

.\eriola.  No.  4'3C),;)13.  Claes  8.  .\pparatus  for  wireless  Ude- 
graphy,  wireless  telephony,  radio  instruments,  and  parts  there- 
of.—The  Aeolian  Co.,  1/td.,  Aeolian  Hall.  131-137,  New  Bond 
Street,  lx)ndon,  \V.     December  Alth.  1i)'2'2. 

Magnavox  (lettering  and  design).  No.  4'ii).t579.  Class  8. 
Electrical  sound  amphfying  devices,  loud-six^aking  teJephones, 
aircraft  telephones,  audion-frequoiu-v  amplifying  cabinets,  &c. 
—The  Magnavox  Co.,  ■i7'2o  East  I'lth  Stiuvt,  Oakland,  Cal., 
U.S.A.  (Feonv  A  Fccnv,  73a,  Queen  Victuria  Street,  London, 
E.G.)    December  'Dth,  h^-iX 

Iris  (lettering  and  design).  No.  430.200.  Class  8.  Instru- 
ments for  use  in  wireless  telegraphy  and  telephony. — Marconi's 
Wireless  Telegraph  Co..  Titd.,  Marconi  House,  Strand,  London, 
W.C.    December  iJOth,  1922. 


Bell-Blazo.  No.  430,392.  Clase  13.  Gaa  and  electric  mettl 
fittings. — George  Abel-Harry,  trading  ais  the  Gordon  Bell  Co., 
131,  Essex  Road,  Islington,  Loudon,  N.l.  Deceml>er  20th, 
1922. 

Lucifei-.  No.  426,455.  Gla^a  18.  Magneto  electric  fighting 
sets. — La  Socid'te  des  Magnetos  l.uritcr,  14,  Hue  de  St.  Juheu, 
Carouge,  neax  Geneva,  Switzerland,  (llaseltme,  Lake  i  Co., 
•28,  Southampton  Buildings,  London,  \V.C.)  December  2Uth, 
1922. 

Metrovick.  No.  4'28,g00.  All  goods  in  Clasa  40.— Metro- 
politan-Vickers  Electric  Co.,  Ltd.,  4,  Central  Buildings,  West- 
minster, S.W.    December  20th,  1922. 

A  Telephone  Card. — In  accordance  with  its  usual  practice, 
the  County  of  Ixjndon  Electric  Supply  Co.,  Ltd.,  nas  sent 
us  a  card  for  recording  telephone  numbers.  This  year's 
illustration  depicts  a  family  group  basking  in  the  rays  of  an 
electric  fire. 

The   Human  Thermostat. — .Messrs.   George  .Nobbs,    Ltd., 

have  sent  us  a  neat  little  thermometer  for  iu>e  where  their 
■'  Genii  "  radiators  aie  employed.  The  instruction  is  to 
economise  electricity  by  switching  off  one  or  more  of  the 
radiators  when  a  "  healthy  temperature  "  is  indicated  on  the 
thermometer — namely,  tX)  to  65  deg.  P.  for  living  rooms,  50-55 
deg.  for  bedrooms,  and  60  deg.  for  nurseries.  The  idea  is  ex- 
cellent; the  Genii  radiator  supphes  the  heat,  the  Genii  ther- 
mometer indicates  the  temperature,  and  the  i/cnius  loci  per- 
forms the  functions  of  automatic  switchgear. 

South    African    Railway    Electrification. — The  Steelwork 

Co.NTRAOT. — The  latest  Bulletin  of  the  General  Manager  of  Rail- 
ways states  that  the  erection  of  locomotives  will  take 
place  at  Maritzburg,  and  as  far  as  pos.sible  certam 
of  the  labour  wdl  be  supplied  by  the  administration. 
In  the  case  of  the  overhead  equipment  of  the  per- 
manent way,  labour  will  also  be  supplied  as  far  as  possible 
by  the  administration,  .\nangemeuts  have  been  made  for  the 
use  of  South  African  mannfactured  steel  for  the  structures 
for  the  overhead  equipment  of  the  permanent  way.  Negotia- 
titfus  have  l)een  completed  with  the  Union  Steel  Corporation 
of  South  .Al'rica,  Vereeniging,  in  conjunction  with  Messrs. 
Gilbert  Hamer  A  Co.,  Durban,  for  this  work,  and  it  is  anti- 
cipitated  that  the  contract  will  shortly  lie  signed.  Over  3,000 
tons  of  South  African  manufactured  steel  will  be  used  in  con- 
nection with  this  contract,  l^e  number  of  Eurojiean  employes 
at  the  Union  Steel  Works,  Vereeniging,  will  be  increased  by 
about  18  per  cent.,  while  the  joint  contractors  (Messrs.  Gilbert, 
Hamer  &  Co.)  will  require  to  double  the  number  of  mechanics 
employed  at  their  works.  The  Union  Steel  Corporation  will 
purchase,  in  connection  with  this  contract,  from  1,000  to 
2,000  tons  of  scrap  from  the  administration's  stocks  at  Durban. 
The  Bulletin  says  that  the  erection  of  the  steel  frame  power 
house  buildings  will  be  carried  out  entirely  by  South  African 
labour  by  Messi's.  Wade,  Dorman  &  Co.,  Durban;  the  pro- 
vision of  quarters  for  the  power  station  staff  at  Colenso  has 
been  autiiorised  and  work  commenced.  The  contractor's  engi- 
neers for  the  o\erhead  equipment  of  i>ermaneut  way  have 
arrived  iii  South  .\frica  and  preluninary  work  is  in  progress. 
Certain  alterations  to  sidings  and  signals  at  various  stations 
on  the  section  to  be  electrified  will  shortly  be  put  in  hand. 
Ml  contracts  provide  for  the  use  of  South  .\frican  material  and 
labour  wherever  this  is  practicable  and  reasonably  possible. — 
South  African  Mining  and  Engineering  Journal. 

French  Telephone  and  Cable  Manufacture. — The  report  of 

the  Societe  Industrielle  des  Telephones  states  that  the  com- 
pany was  able  to  traverse  the  industrial  crisis  in  1921-22 
without  having  been  specially  affected  by  it;  with  the  excep- 
tion of  the  telephone  department  all  the  works  had  been  [iro- 
vided  with  sufficient  orders  to  maintain  normal  working. 
As  tie  .Administration  of  Posts.  Telegraphs  and  Telephones 
did  not  obtain  the  credits  necessary  for  developing  and  im- 
proving the  equipment,  no  orders  laad  been  placed  by  that 
department,  with  the  res^ult  that  the  telephone  manufa<.-turing 
industry  had  been  completely  paralysed.  There  was.  however, 
reason  for  believing  that  some  of  the  .<ichemes  before  the 
Chamber  would  be  adopted  shortly,  and  that  large  orders 
would  result  to  the  works  producing  cables  and  telephone 
apparatus.  Since  the  beginning  of  the  new  financial  year 
the  company  had  acquired  works  at  Berzons  a<ijoining  its 
cable  factory  and  works  at  Clichy.  It  was  proposed  to 
transfer  the  manufacture  of  telephone  cables  to  the  new- 
shops  at  Berzons  and  to  produce  technical  rubber  products  at 
Clichv.  -After  having  made  provision  for  depreciation,  the 
iu'counts  .show  net  profits  of  .t. 125,000  fr.  for  1921-2'2,  and  a 
dividend  at  the  rate  of  45  fr.  i)er  share  lias  been  declared, 
compared  with  40  fr.  in  1920-2L 

Protection  in  Finland. — The  Finnish  Electrical  Co.  (Gott. 
Stromberg)  has  made  application  to  the  Council  of  State 
ajiking  for  the  protection  of  tlie  native  Tndustry  by  an  increase 
from  the  present  10  per  cent,  ad  valorem  to  25  per  cent,  in 
the  duties  on  small  electrical  machines  up  to  a  maximum 
weight  of  10  cwt.  It  is  pointed  out  that  although  »he 
difficulties  in  the  Finnish  electrical  industry  would  not  1»> 
entirely  overcome  by  the  suggested  augmentation,  the  latter 
would  render  it  possible  to  compete  with  foreign  industry  in 
the  production  of  the  machines  in  question. 


976 


THE     ELECTEICWL     REVIEW.    [Vol,9l.    No.  2,353.  December  29,  1922. 


Electricians'  M'ages. — ^The  National  Joint  Industrial  Coun- 
cil for  the  ElecfrricUA  Bupply  Industry  has  decided  that  the 
■jHresent  sliding  scale  asreement  bearing  upon  the  wages  of 
electricians,  mechanical  fitters,  &c.,  shall  be  continued  for 
one  calendar  month  from  January  1st.  and  that  the  employers 
»ad/or  employes  on  eacii  District  Council  shall  have  the 
right  to  put  forward  the  schedules  of  wages  which  they  con- 
sider equitable  xo  their  respective  Distrivt  Councils.  Tliese 
prewsals  are  to  be  in  the  hands  of  the  district  secretaries^ 
by  J«nuary  6trh.  and  if  no  agreement  is  reached  by  January 
)3tb  the  points  of  disagreement  shall  be  submitted  to  the 
N.J. I.e.  at  a  special  meeting  on  January  19ch.  Any  points 
undecided  at  this  meeting  will  be  referred  to  the  Industrial 
Court  which  will  sit  locally. 

Dnst-Removing  Plaot. — .At  the  recent  annual  meeting  of 
the  British  Vacuum  Cleaner  &  Engineering  Co..  Ltd..  the 
chairman  made  mention  of  the  plant  installed  at  (he  Gen- 
nevilhers  power  station  for  the  removal  of  dust  accumulations 
in  boiler  and  economiser  chambers  and  flues  without  shutting 
down  the  boilers  for  the  purpose.  This,  the  first  of  its  kind, 
had  proved  so  satisfactory  that  the  Union  d'Electricit^  had 
placed  a  further  substantial  contract   with  the  company. 

Swiss  .4luiniiilum  Industry. — In  an  article  in  the 
Bulletin  of  the  Swiss  Electrical  Engineers'  .Association  the 
following  particulars  are  given  regarding  the  Swiss  aluminium 
industry.  From  10,000  tons  per  year  in  1913,  the  Swiaa  out- 
put rose  to  15.000  tons  in  1917  and  1918,  or  an  increase  of 
50  per  cent.  The  share  of  Switzerland  in  the  world's  output 
was,  in  1914,  11.75  per  cent. :  in  1921,  8.63  per  cent. ;  and 
this  year  it  is  reckoned  it  will  only  be  5.85  per  cent. 

Unemployment. — The  Employment  Exchange  returns  for 
the  wc<>k  ended  l>eceniber  18th  .show  that  the  number  of 
unemployed  was  smaller  by  '29,541  than  in  the  preceding 
week.  The  total  was  1,359.100,  and  there  were  54,700  workers 
on  short  time  as  compared  with  54, 927  on  December  11th. 

At  the  end  of  November  the  number  of  xmemployed  in  tl^e 
engineering  and  shipbuilding  trades  was  lffl,894,  or  27.3  per 
cent,  of  the  membership  of  the  trade  unions  represented. 

Wage  Reductions.— The  December  Ministry  of  Labour 
Gazette  records  the  wage  reductions  which  have  been  effected 
during  the  first  eleven  months  of  the  year.  The  total  weeklv 
sum  involved  is  £4,170,100,  and  this  affects  7,456,000  work- 
people. On  the  other  hand,  there  has  been  a  total  increase 
of  ill.400  weekly  distributed  among  73,600  persons  In  the 
engineering  and  diipbuilding  industries  the  number  :)f  ['eopl  ■ 
affected  is  1..305.000.  the  total  weeklv  reduction  mounting 
to  £1.176.300. 

German  Competition  in  Argentina It   is   well  to   draw 

attention  to  a  statement  which  was  made  liy  the  chairman 
of  the  London  &,  River  Plate  Bank  in  the  course  of  his  ad- 
dress to  the  shareholders  at  the  annual  meeting  on  December 
19th.  Speaking  of  .Argentina,  he  stated  that  industrialism  is 
becoming  steadily  developed,  and  a  feature  of  thio  is  that 
most  of  the  iu,T.chines  imported  are  sent  from  Germany.  The 
machines  are  usually  of  light  power,  electrically  driven,  and 
capable  of  being  easily  tended  by  technically  unskilled  labour. 

MetropolitaU'Vickers  New  Showrooms  at  Birmingham. — 
The  Metropolitan-Vickers  Electrical  Co.,  Ltd.,  recently  opened 
new  showrooms  and  a  sales  depot  at  Daimler  House,  Paradise 
Street,  Birmingham.  The  premises  are  conveniently  situated 
near  the  Town  Hall  and  the  General  Post  Office,  and  close 
to  the  industrial  and  shopping  centres  and  railway  stations. 
The  large  rooms,  which  are  di.stinctive  by  reason  of  their 
dignity  and  artistic  finish,  contain  a  well-selected  stock  of 
high-class  electrical  fittings  and  domestic  appliances.  The 
stores,  situated  in  the  basement,  cajry  a  very  large  stock  of 
domestic  heating  and  cooking  apparatus,  lamps  and  fittings, 
and  there  is  also  an  industrial  showroom  where  the  Ann 
demonstrates  in  a  very  effective  way  the  industrial  application 
of  electricity.  An  old-established  finn  of  brassfounders— 
Messrs.  Harcourts,  Ltd.— is  one  of  the  firm's  subsidiary  com- 
panies, and  the  latest  ideas  are  exemplified  in  artistic  and 
well-designed  electric  bowl  pendants,  lamp  standards,  candle 
brackets,  pu.sh  Imttons,  tumbler  switches,  and  many  other 
articles  in  cast  and  pressed  metal  work.  Me.ssrs.  Harcourts 
have  a  capable  staff  of  modellers,  and  the  hope  is  entertained 
that  architects  and  others  on  big  undertakings  will  consult 
the  firm  iii  relation  to  ornamental  or  special  designs.  On  the 
domestic  .i^ide,  a  luodrl  electric  kitchen  has  been  constructed, 
and  at  this  demonstrations  will  be  given  showing  the. 
advantages  of  cooking  by  electricity.  The  kitchen  equipment 
appears  well  sele<.ted  to  suit  the  average  small  household, 
where  labour  saving  and  economy  are  of  importance ;  and 
examples  are  also  shown  of  "  Cosmos  "  domestic  appliances. 
A  -i-kW  fire  of  new  design  is  exhibited  in  various  "  periods." 
A  model  is  .shown  also  of  the  firm's  broadcasting  station  at 
Trafford  Park,  and  rfcejving  sets  and  equipment  are  pro- 
minently displayed. 

The  Pernvian  Market.— A  large  demand  for  electrical 
machinery  and  plant  m  reported  to  have  existed  in  Peru  for 
some  months  pa«t,  particularly  in  view  of  the  intention  to 
utilise  the  water  powers  of  the  rountrv.  Old  machinery  in 
the  sugar  mills  is  being  replaced  by  electrical  plant,  and  im- 
portant orders  for  generators,  motors,  &c.,  are  said  to  be  in 
prospect  in  the  near  ftiture. 


Holidays. — The  works  of  Messrs.  Daniel  .Adamson  and 
Co.,  Ltd..  will  be  closed  from  to-day,  December  29th,  until 
Tuesday  next,  January  iiid,  for  the  New  Year  holidays. 

Vulcanised  Fibre. — The  Board  of  Trade  Committee 
fonned  in  May  last,  in  accordance  with  the  Safeguarding  of 
Industries  ,\ct,  to  investigate  complaints  made  by  the 
B,E,A.M,A,,  on  behalf  of  Messrs,  Sutcliffe,  Ltd.,  that 
.American  vulcanised  fibre  was  being  sold  in  this  country 
below  the  British  production  cost,  has  issued  its  report.  It 
wa«  stated  in  evidence  that  there  was  an  agreement  in 
existence  between  importers  and  certain  British  manufac- 
turers fixing  the  selling  price  of  the  American  product  at 
Is.  7d.  per  lb.  Messrs.  Sutcliffe  were  not  a  party  U>  this 
agreement,  but  admitted  that  they  could  not  c<  mplain  so  long 
a.s  this  price  was  maintained.  However,  they  asserted  that 
there  had  been  evasions.  The  Committee  considers  that  no 
serious  evasion  has  been  proved,  and  recommends  that  no 
action    shall   be    taken. 

Indian  Trade  in  October. — H.M,  Senior  Trade  Commis- 
sioner in  India  (Mr.  T.  M.  .Ainscough,  O.B.E.)  has  forwarded 
to  the  Department  of  Overseas  Ti-ade  a  note  issued  by  the 
Director  of  Statistics  relating  to  India's  overseas  trade  during 
October,  19'22,  in  which  he  says  that  the  trade  returns  of 
British  India  for  the  month  showed  ah  improvement  in  the 
values  of  imports  and  exports  as  compared  with  the  preceding 
month.  As  compared  with  October,  1921,  the  imports  of 
food,  drink,  and  tobacco  decreased  by  Rs.1,87  lakhs,  and  raw 
materials. by  Rs.60  lakhs,  while  manufactured  articles  rose 
by  Rs.2,19  lakhs.  Of  manufactured  articles,  the  imports  of 
cotton  piecegoods  increas^ed  in  quantity  and  value,  but  there 
were  decreases  under  railway  plant  and  rolling  stock  (Rs.68 
lakhs)  and  electrical  in.struments  (Rs.l3  lakhs),  while  all 
other  important  items  in  this  group  showed  an  improvement. 

Commercial  Fair  in  Madagascar. — ^The  British  Chamber 
of  Commerce  in  Paris  learns  that  the  first  official  Commercial 
Fair  (samples)  is  to  be  held  at  Antananarivo  (Tananarive) 
from  .August  loth  to  September  loth,  192:5.  The  fair  will  be 
held  under  the  auspices  of  the  Government  of  the  Colony,  and 
British  firms  will  be  permitted  to  exhibit.  The  exhibits  will 
comprise  machines  and  machinery,  oils,  metallurgical  pro- 
ducts, hardware,  textiles,  china  and  glassware,  foodstuffs,  and 
various  general  merchandise.  Full  information  concerning 
the  fair  can  be  obtained  from  the  British  Chamber  of  Com- 
merce at  Tananarive. — Renter's  Trade  Service  (Paris). 

Patent  Restoration. — .An  order  has  been  made  restorint; 
Patent  No.  148,524  of  March,  1918,  granted  to  Gesellschaft 
fijr  Drahtlose  Telegraphic  ni.b.H.  for  "  Improvements  in 
electric  conducting  coils." 

Social  Events. — The  Social  Club  in  connection  with  the 
Midland  Electric  Manufactui-ing  Co.,  Ltd,,  held  it,3  annual 
Christmas  dinner  and  concert  at  the  White  Horse  Hotel,  Bir- 
mingham, on  December  20th,  Mr.  Vn'.  L.  Barber  presiding". 
Nearly  150  members  of  the  works  and  staff  were  present,  and 
the  musical  programme  was  entirely  provided  by  members. 

The  Osram  and  Robertson  Club  is  holding  a  daiue 
at  the  Osram-G.E.C.  Lamp  Works,  Hammersmith,  to- 
morrow- evening,  and  a  long  and  varied  programme  has  been 
received  from  the  secretary,  Mr.  E.  V.  Vanhinsbergh. 

Industry  in  the  United  States. — According  to  Pouer,  there 
are  numerous  indications  of  a  revival  in  industry  throughout 
the  United  States.  Twelve  of  the  fourteen  principal  groups 
into  which  industry  is  divided  show  increased  employment, 
and  among  these  are  the  iron  and  steel,  non-ferrous  metals, 
and  vehicle  industries.  Fifty-six  of  the  principal  cities  report  a 
diminution  of  unemployment,  and  the  returns  from  New 
York  State,  are  most  encouraging.  It  is  stated  that  business 
in  Ch:cago  has  reached  the  largest  volume  since  tie  spring 
of  ]9'30. 


LIQHTINQ    AND    POWER    NOTES. 


Abergele.— EuBCTRicrn'  Sopplt.— The  Urban  District  Coun- 
cil has  received  a  report  from  the  North  Wales  Power  Co. 
regarding  a  proiX)sed  electricity  scheme.  The  company  .stated 
that  the  transmission  lines  would  be  ready  in  the  course  of 
three  months,  and  that  it  would  erect  a  transforming  station 
at  the  company's  expense  at  the  nearest  point  to  Abergele. 
The  cost  of  the  scheme  to  the  Council  would  be  £10,000,  and 
the  company  was  prepared  to  supply  electricity  at  £6  per  kW 
plus  3d.  per  k\yh  on  the  Council's  output.  "The  Council  has 
decided  to  obtain  expert  advice  on  the  scheme. 

Almondsbury. — EL^x:TRICITv  Sltply.— The  Electric  Light 
and  Supply  Co.  has  applied  to  the  Parish  Council  for  permis- 
sion to  erect  i)oles  for  overhead  mains  for  .supplying  elec- 
tricity to  the  district.  The  Council  has  decided  to  raise  no 
f>bjection  provided  the  poles  are  erected  at  certain  points. 

Amesbury.— Tnauouration  of  Ei^kcthicity  U.n'deutakinq.— 
'ITje  electricity  undertaking  was  formally  opened  on  Decem- 
ber 8th  by  Mr.  H.  C.  James,  managing  director  of  the 
Araesbury  Electric  Light  &  General  Supply  Co. 

iContintitd  on  page  982.) 
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THE     LEICESTER     ELECTRICITY     UNDERTAKING. 


INAUOURATION     01"     NEW     STATION. 


The  fui'iiial  openint;'  of  the  iiuw  electricity  genei'atiiig; 
Station  at  Leicester  on  December  8th,  1922,  followed 
closely  upon  the  completion  of  the  first  year  in  wjiicli  the 
electricity  supply  department  of  the  city  was  governed 
by  a  committee  separately  appointed  to  control  this 
most  important  branch  of  the  City  fViuncil's  activities. 
The  Corporation    first   uiKlertniik    the  sn|iply  (jf   elcc- 
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Fig.  1.— Coal   \\'.mion  Tu'I'lkr 


Ismith,  and  it  soon  became  necessary  to  supplement  the 
plant  both  at  the  single-phase  Aylestone  and  at  tiie  Lero 
d.c.  stations.  Three-pha.se  turbo-alternators  were  in- 
stalled from  time  to  time  at  both  works,  and  in  1917  the 
services  of  Mr.  C.  H.  Wordingham,  C.B.K..  M.I.E.E.. 
were  enlisted  with  a  view  to  the  preparation  of  a  sciienie 
for  extending  the  electricity  supply.  Altiiough  the  war 
prevented  the  realisation  of  tlie  project,  a  number  of  Mr. 
Wordingham's  recommenilations  were  embodied  in  tiie 
scheme  ultimately  carried  out,  and  the  result  of  Mr. 
Smith's  visit  to  the  U.S..-V.  is  sliown  in  the  design  of  the 
new  station    in  tlie   Freemen's   Meadow,  Aylestone. 

The  progressive  policy  of  the  department  is  evidenced 
by  the  new  showroom  in  Market  Street.  The  number  of 
lighting  consumers  at  the  end  of  1922  was  nearly  9,000, 
while  motors  developing  well  over  25.000  h.p.  consumed 
some  of  the  20  million  kWh  that  had  been  generated  u]> 
to  October  this  year. 

Fig.  6  shows  the  site  of  the  new  station  on  tiie  right 
bank  of  the  canalised  River  Soar,  on  which  work  was 
started  in  May  of  last  year.  The  main  contract  was 
awarded  to  the  English  Electric  Co.,  Ltd.  The  boiler- 
house  equipment  and  the  whole  of  the  pipework  were 
entrusted  to  Messrs.  Baljcock  A-  Wilcox.  Ltd..  wliile  the 
coal  and  ash-handling  plant  and  wharf  construction  were 
placed  in  the  hands  of  the  Mitchell  Conveyor  and  Trans- 
l)orter  Co.,  Ltd.  The  portion  of  the  station  now  com- 
pleted    accoiiimodates    one    10,000-kW    turbo-generator. 


trical  energy  in  1894,  when  the  Ayle- 
stone generating  station  was  erected 
on  the  gas  works  site  and  supplied 
single-phase  current,  principally  for 
lighting  purposes.  The  late  Mr. 
Alfred  Colson  acted  in  the  dual 
capacity  of  gas  and  electric  lighting 
engineer,  and  the  Gas  and  Electric 
Lighting  Committee  continued  in 
charge  up  to  the  ;nd  of  1910,  when 
it  was  relieved  by  the  Tramways  and 
Electricity  Committee. 

However,  in  1904,  the  Tramways 
Committee  had  erected  its  own 
generating  station  at  the  Lero  for 
the  purpose  of  giving  a  d.c.  supply 
to  the  tramway  system  established  in 
that  year.  From  this  station,  in 
1908,  the  first  serious  attempt  was 
made,  under  the  direction  of  Mr. 
T.  R.  Smith,  M.I.E.E.,  to  meet  elec- 
trically the  demand  for  motive 
jiower,  and  the  expedient  of  connect- 
ing power  consumers  to  the  500-volt 
d.c.  mains  proved  successful.  In 
1911  electricity  supply  was  placed 
under    the    sole    manasrement  of  Ml 


Fui. 


-COXTHOL    HOOM. 


.\sn   Wac.ins. 


with  the  necessary  steam-raising 
and  auxiliary  plant,  but  a  total 
capacity  of  65.000  kW  is  aimed  at. 

Rail-borne  coal  is  unloaded  by  a 
"Mitchell  tippler,"  fig.  1,  operated 
by  a  10-h.p.  motor,  whicli  device 
consists  of  a  cradle  which  rotates 
and  carries  the  wagon  with  it  and 
discharges  its  contents  into  a  liopper 
underneath.  The  whole  operation 
of  tipping  and  returning  the 
wagon  takes  less  than  two  minutes. 
River-borne  coal  is  unloaded  by 
means  of  a  srrab-crane  into  raihvav 


978 


THE     ELECTEICAL     EE VIE W.   [Vol.  91.    No.  2,353,  December  21M922. 


trucks,  which  are  then  dealt  witli  by  the  tippler.  The 
coal  is  raised  by  means  of  a  skip-hoist,  and  distributed 
by  a  belt  conveyor  into  the  bunkers.  The  ashes  fall  into 
lioppers,  so  that  ash  wagons,  fig.  3,  of  special  design. 


Leicester  Boii.kk  House. 


I'eed,  cuiisisliug  of  au  autuiuatic  self-cleaning  double 
condenser,  pre-lieater,  thermo-conipressor,  accessories, 
and  the  necessary  electrically-driven  pumps.  The  con- 
denser, as  well  as  its  auxiliary  pumps,  was  supplied  by 
Messrs.  W.  H.  Allen,  Son  <&  Co.,  Ltd.,  and  contains  6,030 
brass  tubes  each  |  in.  in  diameter  and  15   ft.  long. 

The  circulating  water  is  passed  through  disk-type  self- 
ileaning  water  screens  manufactured  by  Messrs.  F.  W. 
Urackett  &.  Co.,  Ltd.  Each  of  the  two  screens  is  capable 
of  dealing  with  two  and  a-half  million  gallons  of  water 
per  hour,  and  is  complete  with  the  necessarj'  pumps  for 
jiroducing  ihe  jets  of  water  for  cleaning.  The  capacity 
of  this  and  the  coal-handling  plant  is  sufficient  for  a 
further    10.000-kW  generating  set   when   installed. 

The  whole  of  the  high-pressure  switchgear  is  in  a 
separate  building,  and  the  oil  switches  are  operated  by 
electrical  means  from  the  control  room,  fig.  2,  in  au 
:'nnexe  to  and  overlooking  the  turbine  room.  The 
e.h.p.  switches  are  arranged  in  separate  cubicles,  each 
provided  with  a  pair  of  iron  doors  in  the  external  walls 
nf  the  liuilding  through  which  alone  aqcess  can  be  ob- 
tained. 

The  whole    of   the    switchgear    was     supplied    by    the 


but  of  standard  railway  gauge,  ran 
be  run  underneath. 

Tlie  four  Babcock  i^-  Wilcox 
boilers,  fig.  4,  each  have  a  steaming 
capacity  of  45,000  lb.  per  hour  at  a 
pressure  of  275  lb.  per  sq.  in., 
superlieated  to  a  total  temperature 
of  700  deg.  F.  Each  is  fitted  with 
an  integral  superheater  and  super- 
imposed steel  tube  economiser.  There 
are  tliree  mechanical  stokers  to  each 
boiler,  of  the  chain-grate  type,  de- 
signed to  burn  low-grade  coal  under 
balanced- Iraiight  conditions  or  on 
natural  drauglit  when  higher-grade 
fuel  is  used. 

The  IO,(iOO-kW  impulse  turbine, 
fig.  5,  is  coupled  to  a  6,600-volt,  50- 
period,  3-phase  alternator  supplied 
with  cooled  air  from  a  closed-circuit 
air  cooler  in.stalled  immediately 
below  in  the  concrete  foundations, 
and  the  steam,  after  being  con- 
densed, is  pa.ssed  to  the  boilers  on 
what  is  known  as  the  "  closed  feed  " 


Fig. 


-E.XGLISH    ElECTHIC     1(),000-KW      TuUBO-LlENEUATOH. 


Fio.  C— I'UN  OF  Leicester  Genei:mim;  Stmion  Siti: 


system;  a  Prache  and  Bouillon  automatic  self-clean- 
ing evaporating  plant  is  provided  for  supplying  distilled 
water  at  the  rate  of  three  tons  per  hour  for  the  make-up 


English  Electric  Co.  The  new  sta- 
tion, which  has  cost  nearly 
.£500,000,  may  ultimately  consti- 
tute an  important  link  in  the 
general  scheme  of  electricity  supply 
for  the  East  Midlands  Electricity 
District,  the  idea  having  been  pro- 
pounded (although  nothing  upon 
that  score  has  been  yet  definitely 
settled)  that  a  connection  may  with 
advantage  be  established  between 
Leicester,  Derby,  Nottingham,  and 
other  towns,  the  whole  matter  being 
now  under  review  by  an  Advisory 
Committee.  At  Derby  iniportant 
works  have  been  quite  recently  com- 
jjleted,  and  although  the  larger  pro- 
ject which  is  now  in  progress  in 
Nottingham  cannot  possibly  be 
lini.slied  for  a  considerable  time,  sub- 
stantial progress  in  the  matter  is 
being  made  in  the  metropolis  of  the 
lace  industry. 

There  was   a  laige   and    rei)resen- 
tative  gathering  at  the  opening  cere- 
mony, among  the  visitors  being  Aid. 
chairman     of     the     Joint     Electricity 
East     Midlands    Electricity     District. 


E.  Ilunt-nian, 
Board  of  the 
Aid.  E.  Flint,  chairman   of    the    Electricity  Connnittee. 
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D.C.  MOTORS, 

CONTROLLERS, 

"  MAXLUME " 

Reflectors. 


D.C.  MOTORS, 

CONTROLLERS, 

"  MAXLUME " 

Reflectors. 


LTD 

A.C.  MOTORS. 

CONTROLLERS, 

"MAXLUME" 

Reflectors. 


AC.  MOTORS. 

CONTROLLERS, 

"MAXLUME" 

Reflectors. 


Our  aim .  is  value— value  in  the  life  of  the 
machine  as  weW  as  first  cost.  Initial  costs 
are  low,  but  not  below  the  point  where 
efficiency  suffers.  Plant  users  realise  that 
cost  of  maintenance  often  exceeds  initial 
outlay.  We  do,  too  ;  hence  our  aim,  to  make 
the  Verity   range 

"THE     MOTORS     WITHOUT     A 

MAINTENANCE     EXPENSE." 


VERITYS    LTD. 

ENGINEERS, 
WORKS:       ASTON.       BIRMINGHAM.       ENG. 

ENQUIRIES  QUOTATIONS  ORDERS 

answered  given  executed 

PROMPTLY     AND     EFFICIENTLY. 

LONDON     AND     EXPORT : 
31,    King  Street,   Covent  Garden,   W.C.  2. 

Genard  9520.        All  Codes  used. 

BRISTOL  :  GLASGOW  : 

59,  Victoria  Street.  51,  Waterloo  Street. 

Phone  1528.  'Phone  1250. 

BIRMINGHAM:  MANCHESTER: 

Phoenix  Chambers,   Colmore   Row.  Hardman   Street,   Deansgate. 

Central  12.  Central  5999. 
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HIGH-GRADE  TELEPHONES. 

Complete    and    varied    range    now    STOCKED. 

Fully  illustrated  and  detailed  Catalogue  No,  476,  Gratis  to  the  Trade. 


We  have  pleasure  to 
adN  ise  our  clientele  that 
we  now  have  consider- 
able stocks  of  Telephone 
Apparatus  for  factory, 
office,  and  domestic  use. 

These  telephones  are  of 
same  high-class  quality 
and  finish  as  supplied 
by  us  pre-war. 


Competitive  Prices. 

Prompt   delivery  of   all 

types    from   stock,  viz : 

Direct  Working 

Telephones, 

Magneto  Telephones, 

Inter-communication 
Telephones, 

Automatic 

Inter-communication 

Telephones,  &c. 


E  50772. 


falk.Sad[eImfflln,&S). 

■        ^^EFESCA    ELECTHICAL  WORKS/  


-LONDON-OLASGOW- MANCHESTER- BIRMINGHAM- 


THE  UNBREAKABLE  PULLEY &M1LLGEAR1NG  CO.LTa 


(ESTABLISHED     1884) 

WROUGHT  IRON  PULLEYS.  SHAFTING.  PEDESTALS.  HANGERS. 
BEARINGS  &  GENERAL  MILLGEARING.  KIGH-CLASS  BEARINGS  of 
all  descriptions.    COOPER  ROLLER  BEARINGS.    FRICTION  CLUTCHES. 

iarge  Stocks  held  at   'ilanehester  and  London  and  at  Ajincies  in  all  important  centres. 

KING'S   LYNN 

The  Cooper  Roller  B'rings 
Co.,  Steel  Wks., King's  L'n. 

Teiepnone        5  King'}  Lynn. 
Teleirams  :   '■Bearings,  King't  Lynn." 


MANCHESTER 

Hyde    Road    Eng.    Works, 
West  Gorton,  Manchester. 

Ttiephone  :    5640  City. 
Ttlegrami :    ■'Stnngtti,  Mancltuter' 
Royal  Exchange  No.  A. II  Pillar. 


LONDON 

96,  Cannon  Street,  E.C.4. 

Telephone :    6131  City. 

Telegram!  :     "  Hortepomr    Cannon, 

London." 


ECONOMICAL 

TRANSMISSION 

OF   POWER 
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BRITISH    MADE 


W  R  S  •  CA  L  S  ■  FLEMES 


ELECTRIC   LAMPS 


REDUCED    PRICES 


NO    REDUCTION     IN 
TRADE    DISCOUNTS. 


USE 

"T.A." 
LAMPS 

TO    REPLACE 
-FILLED   LAMPS. 


I    YOU   CANNOT    BUY    A    BETTER    LAMP. 

Sole  Agents  for  Scotland   and   Ireland  : 

CHARLESWORTH    PEEBLES    &  CO., 

134,    ST.    VINCENT    STREET, 


CBNTIRAL   3537. 


'  Mhtbouitu  ' 


AN   INDISPENSABLE 
BOOK. 


SEND   FOB 
DETAILED  PROSPECTUS  "E.R.' 


2nd  edition,  revised  and  enlarged,  2,270  page*- 
Profutely  illustrated.  Price   30  ~   "«'■ 


CHAPMAN   &   HALL,  Ltd., 

11,  Henrietta  St.,   London,  W.C.  2. 
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METAL 

FILAMENT 

LAMP. 

Fully     licensed     under     Patents . 
Nos.  23199/09. 10918/1.1.  and  others. 

Manufactured  only    by   the 
All-British  Lamp  Company, 

CRYSELCO,  UMITED, 

Kempston  Works, 

BEDFORD. 

Telegrams  :  "  Cryselco.  Kempslon."  Telephone  :    1  77    Bedford. 


WIRES       m^k      AAl^r    I^I^A       RIBBONS 

iXrirM  lr\ 

NICKEL  CHROMIUM  ALLOY 

UNSURPASSED 

FOR 

DURABILITY 

AT 

VERY  HIGH  TEMPERATURES. 


SOLD    BY  :  — 


The  Electrical  Alloy  Co., 

281,   Gray's    Inn    Road, 

■Phone:  MUSEUM  677.  LONDON,     W.C.I. 


DAVENIERE  Co.,  of  Calais,  FRANCE, 

desire  to  dispose  of  the  following  : 
150  H.P.  Laval  Turbine  by  Breguet  with 
Generator  and  Accessories. 
Westinghouse  Commutating  Electric  Generating  Set. 
110  volts,  1000  revolutions. 
9  motors,'  110  volts,  20  amps.,  500  revolutions. 
63      „        110     „      10      „      500 
27       „        110     „        5      „       500 

Jill     foK*    ContinU-o  VI.S     Cm;i.K*i:*en4i. 
CAN     BE     SEEN    AT     CALAIS. 

WHAT   OFFERS  ? 

All  communications  should  be  addressed  to 
DAVENIERE      CO.,      CALAIS,       FRANCE. 


For  Gas-filled  Lamp  Fittings 
go  to  the  firm  that  makes  them. 


Prices  Revised  for 

this  Lighting  Seaion. 
List,  showing  a  full 
range  of  our  Fittings, 
will  be  sent  on  request. 
Write    for    a     Copy. 


Being  actual  makers  of   Gas-filled    Lamp  Fittings 

we  can  offer  you  every  advantage  in  price. 

As   to   design,    we    have    a    range    which   covers  every  phase  of 

industrial  lighting. 

Reflector   fittings    for    workshops    and    warehouse     illumination, 

Weatherproof    Lanterns    for    Gas-filled  Lamps   of   low   and  high 

candle  power   for   outdoor 

use,       and      many     other 

patterns. 

We  keep  a  large  stock  of 
all  Association  Electric 
Lamps  to  go  with  these 
Fittings,  and  are  able  to 
give  immediate  attention 
to  urgent  orders. 


□ 


rUoitiK  Engineering  Co.,  Ltd.,  Wimbledon, 

Telephone:   Wimbledon    1800  (3  lines).  Telegrams:  "  Fosteraco,  Wimble.,  London."        S.W.    19. 

Branchtt :  Glasgow,  Newcastle,  Leeds,   Birmingham,  Mancliester,  Liverpool,  Sheffield,  S.  Wales. 


•.wa: 


:v*-r: 


:z%3i- 
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Part    Consignment    of 

400    MILES    OF 
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il:mmsmsm — Steel  Strand  I 


manufactured    throughout    in    England    for   long- 
distance,   long-span,   electric    power    transmission. 


The    BRITISH    ALUMINIUM    CO.,    LTD.,    109,  Queen  Victoria  Street,  LONDON,  E.C.4.        'Phone:   Cily  2676.       J 
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This  spate  in  our  next  announcement 
will  be  occupied  by  an  Oscillograph 
Record  of  an  ordinary  tumbler  switch 
controlling  the  same  Kadi.itor  and 
operated  "  iiuickly." 


FfOLLOWING  our  announcement  of  last 
I     week  giving  the  relative  breaking  capa- 

^ '""'""     city  of  switches  at  various  voltages,  we 

propose  in  this  series  to  reproduce  Oscillograph 
records  of  sundry  domestic  apparatus  controlled 
by  switches  of  various  makes,  including  our  own. 

Wc  arc  commencing  with  a  record  of  the  breaking  of  current 
by  a  "  Crabtree  "  Switch  on  a  240- Volt  Electric  Radiator  and 
it  will  suffice  here  to  draw  attention  to  Ih:  short  moment  of 
time  taken  by  the  "  Crabtree  "  in  breaking  and  its  consequent 
efficiency  for  the  purpose  of  controlling  domestic  appliances. 
The  full  significance  of  this  chart  will  be  best  appreciated 
when  viewed  in  comparison  with  ensuing  records. 

"  Craftsmen  in  Switches." 

J.  A.CrABTREE  8  C9  u? 

RuBHAii  Street 

Iii"^"     WALSALL      «"«^' 


This  space  in  the  ensuing  announcement  will  be  occupied  by  a  record  of  an 
ordinary  tumbler  switch  operated  slowly— i.e.,  being  constrained  by  the 
hand  to  move  slowly  (but  not  excessively  slowly)  through  its  arc  of  travel. 
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CUTTING 

Electric  Motors 


9 


AND 


Generators. 


SUBMIT  THOSE  MOTOR  DRIVING  PROBLEMS  TO  US. 


WE    GIVE     REALLY    SMART     DELIVERIES    OF    HIGHLY    FINISHED 
MACHINES    FULLY    GUARANTEED    AND    CARRIAGE    PAID. 


Cutting  Bros.,  Limited, 


PARK     WORKS. 


Stamford. 


London  Office :  IMPERIAL   BUILDINGS, 

56,   KINGSWAY,  W.C.  2. 


Telegrams  ; 

"CUTTING,    STAMFORD." 

Telephone  12. 


Telesrams:     ■'CUTTINGLY.   LONDON. 
Telephone:   HOLBORN   1144. 
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RIWG  OUT  THE  OLD.  KINB IH  THE  HEW 

LET  YOUR  NEW  YEARS  RESOLUTION  BE  THAT  YOU  WILL 

BUY,  SELL  or  USE 

ELECTRIC 
BELLS 

A   NEW   LINE    FOR  THE   NEW  YEAR. 


SPECIAL'FEATURES  : 

REAL  TEAK  CASE 

HIOHLY    FINISHED. 

GOLD -SILVER 
CONTACTS. 


HEAVY   CAST 

BELL -METAL 

GONG 

NICKEL-PLATED. 

RIGID  CONTACT 

r   ILLArV  IPATUNT). 


iWADE  THROUGHOLT 
AT  OUR  >^'ORKS. 


SIZE  OF  GONG  3" 


ALSO    MADE    WITH    4", 

5' ,  6",  7",  and  Church  and 

Sheep  Cjong, 


The  patent 
contact  pillar 
cannot  work 
loose^  a  trouble 
which  is  so 
prevalent  with 
other  makes  of 
bells. 


It  cos|ts  less 
than  competi- 
tive makes 
owing  to  facili- 
ties for    mass 


SEND  FOR  SAMPLE.  --^^  mmu^Mm^j^^  production. 

WE     DELIVER     FROM     STOCK. 


TEST    US     WITH    A    TELEGRAM. 


NEWCASTLE-ON-TYNE  :  2.  North  St..  Saville  Row. 
Telephone:   !t)88  G.'ntral. 
Telearams  ;  "  Revo.  NoKcaslle-on  Tync." 
CARDIFF  :  5.  St.  Andrews  Crescent. 

Tdephoni-  :  526')  Card.ll. 
Tele8r.in.s  :  "  Rcvocar.  Cardllt." 


1 ),  Cursitor  Street. 

Ctiancery  Lane,  E.C.4. 

ic  ;  5628  Holborn. 

„  :  •■  R<-viM.I<-co.   Fl.-.'t.  London.'' 


61AS60W :  19.  Waterlee  Street. 

TrlcDhono     1211  Central. 
Telesrams     '■  Revo.  Gla.gow." 

DUBLIN :  8.  Anglesea  Street. 

Tele.;T.-,n,-      '  Ko>o,   DM-W 


\TbeCabzeAcc£SSop/£S  C?1^p  Tipton,  S/aM 


Phasnjg  in  Two  Delta  Star  Connected  Transformers  or  Bank^ 
FOR  Three:  PwAfiF  Operation 


-rtC 


,ici 


<  0'"'  .«<;  B^"^  w«"  "let'"  .„  «w^    > 


Pt 


H^^'Vw 
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to 
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There  are  ' '  Laurels  ' ' 
to  be  secured  in  your 
district — 

"  Wire  them — 
then  wear  them." 
They    are     most     easily 
attainable  if  the 

J.  U  P.  System 

is  the  basis  of  your  esti- 
mate and  employed  in  the 
execution  of  the  work. 

Let  our  Literature  help 
— supplies  are  free. 

Johnson  SPhillips,  Ld. 

C,M,  Makers  and  EUdnccl 
Engineers  since   75. 

Charlton,  London,  S.E.7. 

Ci(y  Office  and  i/or<u  ; 
12.  Union  Court.  Old  Broad  St.. 

E.C.  2. 

Branches  ctBiminftham.Briitol. 
Cardiff.  Glasgow.  Ltuerpool. 
Mancltesttr.NeWcastlc-on.ru  ne. 
Portsmouth  &  Sidney  {N.S.W.). 


^ 
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Efficiency, 


THE 

"  Metrovick  " 
P.B    RELAY 

oflheln.hct,on  fyp. 

a   J-hn:lt    win  mum  lime 

selling  Jjr  ant/  overload. 

ipeciallii  deiigncj  /or 

mum   Jefinile 
under  short- 
circuit  conditions 


Protective  Gear  that  really  protects  the 
complete  system  A.c.  &  DC.  up  to  any  capacity 


"Metrovick"  F.B.  Relay 

/*  made  tpeuatly  jcnii/iic  for  com- 
penialed  pilot  lyjicmi  of  AC.  Feeder 
Protection  and  for  the  lelf  balancing 
tyttem  of  A.C.  Generator  Protection. 
It  It  unequalled  for 
SENSITIVITY    &    STABILITY. 


OUR  EXPERTS  ARE 
AT  YOUR  SERVICE 


"MetrovicK" 

RELAYS 

are  made  in  many  designs  and  types  suitable  for  every  kind  of 
protective  operation. 

Our  Engineers  have  had  many  years'  experience  in  the 
design  of  Automatic  Protection  for  Klectrical  Systems  of  small 
and  large  capacities  both  AC.  and  I).C. 

"  Metrovick  "  Relays  are  constructed  to  deal  automatically  and 
efficiently  with  any  fault  which  may  develop  in  the  circuit, 
They  possess  the  following  special  features  :  — 

For  A.C.   or   D.C. 

Overload    protection     with    instantaneous    definite, 

time  limit  characteristics. 
Reverse  current  protection. 
Discriminative  leakage  protection. 


or     inverse 


For   A.C. 


Reverse  power  protection. 

Open   I'hase  and   Reverse  Phase. 


BELFAST 

BIRMISGHAM 

BRISTOL 

CARDIFF 

DUNDEE 

EDINBURGH 

GLASGOW 


c/ho1 

LEEDS 

LONDON 

MANCHESTER 

N  EWCASTLE-ON.TYNE 

SHEFFIELD 

SOUTHAMPTON 

SWANSEA 


TRAFFORD  PARK 


MANCHESTER 


Always  Stock 


"Cosmos"  Electric 
Domestic  Appliances 

COMPRISE 
KETTLES, 
JUGS. 
IRONS, 

HOT-PLATES. 
BOILING-PLATES. 
COOKERS, 
TOASTERS. 
BOWL   FIRE, 
RADIANT   FIRES. 
&c.,  &c. 


ELECTRIC 

Domestic  Appliances 

and  so  meet  the  ever  increasing  demand 
for  reliable  electrical  heating  and  cooking 
conveniences. 

The  Cosmos   Electric    Domestic   Appli- 
ances are   beautifully  made,   handsome  in 
appearance  and  thoroughly  dependable  in 
operation. 
Send    for    price    lists    and    over- 
printed  leaflets 


ELECTMCAlT 
TRAFFORD  PARK  WORKS 
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Will  Make  Money  for  You. 


BRIEF    SPECIFICATION. 

Siofle  cylinder,  water-cooled. 
24 -b. p..  two-stroke  Engine,  to 
mn  00  petrol  or  beniol .  No 
valves,  springs,  camshaft  or 
timing  gear.  Speed  controlled 
by  centrifugal  governor.  Ball- 
beuiDgs  Compound  -  wound 
geDeraior.  30-32  volts,  output 
1.230  watts  Sealed  glass  -  jar 
battery.  80  ampere-hour  con- 
tinuous rating  or  115  intermit- 
tent. Equipment  suitable  (or 
both  light  and  power.  Com- 
plete plant  occupies  a  floor 
space  of  onJr  four  feet  square. 
No  disturbing  noise  or  vibration. 


THE  Lalley  is  a  highly-efficient  Electric  Lighting  and 
Power  Plant  with  over  ten  years'  proven  success, 
which  is  your  guarantee  that  it  will  give  absolute 
satisfaction   wherever  installed. 

Move  with  the  times  !  Winter's  dark  days  are  here. 
Handle  the  Lalley  Light  Plant  and  realise  a  quick, 
adequate  turnover. 

Not  only  do  you  get  the  initial  liberal  profit  on  the  sale 
of  the  plant,  but  on  its  installation,  accessories  required 
from  time  to  time  and  the  general  maintenance. 

A  keen  man  can  secure  exceptional  trade  opportunities 
and  profits. 

Write  to-day  for  full  particulars  and  make  money. 
MODEL    H., 

here    shown,  complete  with  Watertank  and 
Switchboard,  ready  to  install — 

Retail    Price    £90 
Battery     „       £30 

Complete  Outfit  aa  shown  -  £  1 20 
IMMEDIATE    DELIVERY. 


TD., 


mm 


STUDEBAKER,  C 

(LIGHTING    DEPT). 

Pound  Lane,  Willesden,  LONDON,  N.W.  1 0. 

Tchphont :  Telegrams  . 

WilloJtn  2100  "  Sludcbaker.  WiUroad 

(6  lints).  London:' 

WEST   END  SHOWKOOMS: 

117-123,   OT.     PORTLAND    ST.,    W.I. 
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Dagenham:  Essex 
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Branches 


MANCHESTER : 
14.    St.   Peters  Square. 


CARDIFF : 
8.  Park  Place. 


NEWCASTLE-ON-TYNE 
9,    Clavering   Place. 
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REACTANCE    COILS 

for  Electric  Plant  &  Systems 


U'-0UI5  of  o  t  u.   KfjactanLes,  11,000   volLs,  I.OUO  amps.,   Lu  ai'/c  &„   KKauLai 
illustrating  method  of  winding. 


Wide   range   of   Reactance   for   any  capacity  with 
standard    designs. 

Simple    and    robust    construction — a   coil    of    wire 
held    in    position   by   moulded    concrete    arms. 

Ample   ventilation    and   low    internal   losses. 


Enquiries  invited  and  Quolalions  submitted  for  any 
Reactance  Proposition. 


The  General  Electric  Co.,  Ltd., 

l^^X     ^cac/   Office:     Magnet    House,    Kingsway,    London,    W.C,  2. 

He*        ^     .  ,„     ,         (    WITTON    WORKS,    BIRMINGHAM. 

d        ^"fc        Engineering    Worki  : 

.JTTuiiSiL  {  FRASER    &    CHALMERS    ENGINEERING    WORKS,    Erith,    Kent.      „„„.„„ 
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ELECTRICAL 

PARTNERS  and  PARTNERSHIPS 

can  be  obtained  through 

WHEATLEY  KIRK,  PRICE  &  CO. 

(Eiubllsacd  1850). 

46,  Watling  Street,  Londoo,  B.C.  4. 

16,  Albert  Square,  26.  CoUingwood  Street. 

Manchester  Newcastle-on-Tyne. 

SITUATIONS     VACANT. 

Latest  Time  for  receiving  5  p.m.  Wednesday. 

BOROUGH     OF    KINGSTONUPON-THAMES. 


Teciinical  Institute. 

WANTED     immediately,      for     Thursday     evenings,     aa 
Instructor  in  Electrical  Installation  and   Wiring. 

Salary  at  the  rate  of  10s.  per  hour  for  the  first  two  hour.'^, 
and  at  the  rate  of  Ss.  per  hour  for  any  period  exceeding  two 
hours,  together  with  travelling  expenses. 

Applications,  stating  age,  present  occupation,  qualifications, 
teaching  and  trade  experience,  and  accompanied  by  copies  <>f 
te.';timonials.  to  be  forwarded  to  the  Technical  Institute,  King- 
ston HaU  Road.  Kingston-on-Thames. 
H.  T.   ROBERTS.  B.A..  Education  Secrelaru.     'iVu 

ARMATURE  Winder  required.  West  Midland  district,  all 
types  and  sizes  of  a.c.  and  d.c,  rewinds  and  i^epairs, 
calculate  rewind.s  for  alteration  of  voltages,  &c.,  make  and  fit 
commutators,  and  to  undertake  thoroughly  all  work  of  repair 
shop.  State  full  particulars  of  experience,  age,  references. 
None  but  fuUy  competent  men  need  apply.  Wages  ovetf 
standard  rate. — 8273,  Electrical  Review,  4,  Ludgate  Hill. 
London. 

ASSISTANT  Chief  Estimator  required,  for  high-pressure 
switchgear  schemes.  Good  technical  knowledge  essen- 
tial. Manchester  district. — State  age,  experience  and  wage 
required,  to  '2-5(iti,  Electrical  Review,  i,  I.udgate  Hill.  London. 
OMPETENT  Fitter-Driver  wanted,  used  to  Robey  semi- 
Diesel  oil  engines,  for  small  power  station,  South  coast. 
— Apply,  stating  age.  experience,  wages  required,  and  enclose 
copies  of  testimonials,  to  2576,  Electrical  Review,  4^  Ludgate 
Hill.  London. 

DESIGNER  for  d.c.  motors  up  to  200  b.h.p.— State  qualifica- 
cations,  age.  and  salary   required,   to   2572,    Electrical 
Review.  4,  Ludg.ite  Hill.  London. 

DRAUGHTSMAN  required  for  Switchgear.  Must  be  neat, 
quick,  accurate,  and  fully  conversant  with  modern  high 
and  low  tension  switchboards. — State  age,  experience,  and 
salary  required,  to  2549,  Electrical  Review,  4,  Ludgate  Hill, 
London.  

DRAUGHTSMAN     accustomed    to    traction   control    gear 
wanted. — Write,    stating    age.    experience,    and    salary 
required,  to  2528.  Electrical  Review.  4.  Ludgate  Hill.  London. 

ESTIMATOR  required  by  electrical  contractors  in  Glasgow. 
Must  be  fully  conversant  with  all  classes  of  installa- 
tions. es|>ecially  in  collieries,  and  overhead  transmission  linos. 
Salary  ^'2.50  per  annum. — Apply,  stating  experience,  Sec.,  GSlW, 
Electrical  Review,  4,  Ludgate  Hill.  Londom _ 

ESTIM.\TORS  requii-ed  for  high-pressure  switchgear 
schemes.  Manchester  district.  Good  technical  training 
es-sential. — State  age,  experience,  and  wage  required,  to  257."?, 
Electrical  Review,  4.  Ludgate  Hill.  London. 


ESTIM.\TOR  wanted  for  switchgear  and  other  electrical 
apparatus.  Only  those  with  jirevious  similar  experience 
need  apply.  London  district. — State  experience,  age.  salary 
expected,  and  when  able  to  commence  duties,  to  2.55.3,  Electri- 
cal Review.  4.  Ludgato  Hill.  London. 

EIjBCTRIC.\L  Engineer  wanted,  by  large  motor  engineer- 
ing firm  in  the  North  of  Ireland,  one  fully  qualified  fo 
execute  all  repairs  to  any  make  of  British  or  American  elec- 
trical equipment.  Highest  references  required. — 8269,  Elec- 
trical Review.  4.  Ludgate  Hill.  I,ondon.  _ 
ENGINEER  required,  well  educated  and  accustomed  to  lay- 
ing and  testing  e.h.t.  mains.  State  experience  and 
salary.  Pernianencv  for  suitable  man. — 2496.  Electrical 
Review.  4.  Lndcate  Hill.  Ixmdon.                   • 

XPERTeNCLP     ManTu'er    wanted    for     Electric     Laiup 

Works.— Full     particulars.     &c..     to      82fl2.     Electrical 

Review.  4.  Tmdsat.e  Hill,  London. 


EXPERIENCED  Shift  Engineer  wanted,  for  power  station 
in  Fife.  Must  have  held  a  .similar  position,  and  be  ex- 
perienced in  Babcock  it  Wilcox  and  Stirling  boilers.  Krith- 
Riley  stokers  and  Ratean  turlio-alternators.  I^-pha.se.  3.0('K) 
volts. — .\pplv.  siving  age.  experience  and  waees  required,  to 
257T.  Electrical  Review.  4,   Ludcale  Hill.  London. 


FIEST-Class  Engineer  required  for  large  switchgear  manu- 
facturers. Must  be  fullv  experienced  in  the  design  of 
,ill  rlassM  of  switchgear  apnaratus,  systems  arrangements,  and 
modern  protective  gear.  Must  be  capable  of  preparing  esti- 
mates for  lartre  installations.  Only  those-  who  have  held  a 
responsible  powtion  in  similar  capacity  will  be  considered. — 
Give  full  particulars  of  training  and  experience,  age.  and 
ealarv  required,  to  2519,  Electrical  Review,  4,  Ludgate  Hill, 
London. 


SITUATIONS    VACANT.— Continusd. 


GOOD  Keen  Men  wanted,  with  shop  experience,  for  wntmg 
out  material  Bpecificationa.  Good  opportunities  for  right 
type  of  man.  Must  be  accurate  and  quick. — Write,  stating 
age,  experience,  and  salary  required,  to  2S00,  Electrical 
Fteview,  4,  Ludgate  Hill.  London.       


JUNIOR  Engineer  wanted,  for  shift  and  general  work  in 
20,000-kW,  e.h.t.  generating  station  in  the  North.  Ap- 
pli(:itious  are  desired  from  men  who  have  had  a  scientifi*' 
roUego  training,  and  also  practical  experience,  who  are  keenly 
interested  in  the  results  of  their  work,  and  pos.sess  initiative 
and  ingenuity. — Apply,  stating  age,  qualifications,  experience. 
&c..  to  2.570.  Electrical  Review,  4.   Lmlgate  Hill,  London. 

MECHANICAL  Draughtsmen  required  for  the  design  of 
mechaniame.  Only  good  men  with  shop  experience  neeil 
apply. — State  age,  salary  and  experience,  2477,  Electrical 
Review.  4.  Ludgate  Hill,  London.  

MESSRS.  Engineering  &  Lighting  Equipment  Co.,  Ltd., 
require  a  salaried  Representative  for  their  well-known 
range  of  hghting  fittings;  Ix)ndon  district. — Apply  in  confi- 
dence  to  Sphere  Works,  St.  Albans.  Herts. 2521 

TRANSFORMER  Draughtsman.— .\pplications  are  requested 
for  the  appointment  of  Transformer  Draughtsman,  with 
well-known  Briti.sh  firm  of  electrical  engineers,  .\pplicantti 
must  have  had  first-class  experience  in  the  design  and  manu- 
facture of  large  higt-tension  transfonucrs.  Ite  position. 
would  be  a  permanency,  and  offers  ample  scope  to  a  suitable 
man.  Applications  will  be  treated  with  strict  confidence. — 
Apply,  giving  full  particulars  of  experience,  2555,  Electrical 
Review.   4,  Ludgate  Hill,  London. 

TRAVELLERS  wanted,  with  connection  among  electrical 
engineers  and  contractors.  Patent  bush  for  conduits 
ing.  Commission.— Wrison  Bush  Co.,  37,  Moorfields,  Liver- 
pool.       819fl 


TRAVELLER    wanted,    to   sell    well-known  electric   lamp. 
Salarv  and  commission.     Good  opening  for  smart  man. 
—Write  T.'W.  W..  54.   New  Oxford  Street.  W.C.  8266 


TRAVELLERS  wanted  for  Electrical  Installation  work. 
Must  have  a  connection  with  architect.*  and  builders. 
Salary  and  commission.  London  district. — ^^2.84.  Electrical 
Review.  4.  Ludgate  Hill,  London.  


WANTED,  by  leading  firm.  Senior  Draughtsmen,  with 
first-clasa  experience  for  layout  and  detail  work  on 
switchgear.  None  but  first-class  men  need  apply. — Write. 
stating  age.  experience,  and  salary  required,  to  2494,  Electri- 
cal  Review.  4.  Ludgate  HiU,  London. 

W.\NTED.  several  Senior  Switchboard  Draughtemen.— 
Apply,  stating  age.  experience,  and  salary  required,  to 
British  Thomson-Houston  Co.,  Ltd  .  Drawing  Office.  Willes- 
den,  N.W.IO.  2510 


APPOINTMENTS     FILLED. 

TTULL   Corporation    Electricity    Department    (Shift    A.-ssis- 


tant). 


SITUATIONS     WANTED. 


COMMERCIAL  MANAGER. 


WORKSHOP  and  office  experience.  16  years  with  old- 
estabhshed  tirni  of  engineers  as  a  prinqp&l,  secretarial 
work,  management  of  staff,  itc.  seeks  appointment —8077. 
Electrical  Review.  4.  Ludgate  Hill.  London. 

A'  BATTIWALLAH."  age  ;«,  ex  R.N.,  returning  ^<^ 
England  mid  .Tanuary  Good  all-round  experience;  ex- 
cellent testimonials.  Speciality,  running  industrial  plant.  A-c. 
efficiently.  Spado  work  to  scieutitic  research,  prepared  to  do 
anything,  and  make  good  at  it.— S359,  Electrical  Review.  4. 
Ludgate  HiU,  Londoj. 

A  CAPABLE  Manager  seeks  responsible  position.  Over  30 
years'  commercial,  technical,  practical  experience  with 
eminent  London  contractors ;  also  own  pre-war  business.  Pre- 
sent Midlands.  Highest  references.  Agreement:  about  £350. 
— 8'2.31.  Electrical  RevjewvJL  Ludgate  Hill.  London. 

AH.APPY  and  Prosperous  New  Year,  Sir.— .Are  you 
requiring  a  reliable  wirenian.  with  excellent  cr>?dentials. 
who  could  start  at  once?— Harcourt.  4.  Richmond  Road^ 
Payswater.  W^_  _.        ..    .    _  J^'27''^ 

ATOUNO  Man  (21).  good  education,  desires  opening  {ech- 
uical  side  electrical  engineering.  Laboratory  and  outside 
coutr,act  experience.— 8250,  Electrical  Review,  4,  Ludgate  Hill, 
London. 

ACCUMULATOR  and  Dry  Battery  Manufacturer  (M.Sc.) 
desires  responsible  position.  Many  years'  experience; 
£-—S.  Also  accustomed  to  manufacture  and  testing  of  car- 
lighting  dynamos  and  accessories— 8223,  Electrical  Review, 
4,  Ludgate  Hill,  London. 
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SITUATIONS     WANTED.— Cuntimied. 

ADVERTISER  (3S),  in  London,  with  technical,  test-bed,  and 
workshop  training,  and  22  years'  general  steam  and  elec- 
trical practice,  cable  laying  and  fault  localisation,  requires 
position  as  Station  Superintendent,  Chief  Assistant,  Ressident 
Engineer,  or  in  a  similar  capacity,  home  or  abroad.  Experi- 
ence in  the  Far  East,  Near  East  and  home  include  above 
similar  positions,  with  satisfactory  testimonials. — S264,  Elec- 
mcal  Review,  4,  Ludgate  Hill.  Ix)ndon.  

ASSIST.^NT  (20),  experience  in  showroom,  drawing  office, 
counter  trade,  travelling,  office  work  (including  esti- 
mating), invoicing,  typing.  &c.,  desires  .^tuation  with  oppor- 
tunitv  for  advancement.  At  Liberty  January  Ist,  1923. — 8256, 
Electrical  Review,  4.   Ludgate  Hill.   London. 


BUYING  Department  and  Stores  Supervisor.     "  The  man 
who  saves  the  money."     Excellent  references.     Wide 
experience.— 8215.  Electrical  Review.  4,  Ludgate  Hill,  London. 

ELECTRICAL  Engineer  (29),  4  years'  home  experience 
leading  manufacturers,  power  and  lighting.  8  years' 
colonial  experience,  commercial  and  electrical,  drawing  office 
of  naval  dockyards,  open  for  engagement.— 8228,  Electrical 
Review.  4.  Ludtrate  Hill.  Ix>ndon.  

ELECTRICAL,  Mechanical  Engineer  working  large  country 
house  estate.  Steam,  gas.  oil  engines,  pumps.  Capable 
all  repairs  to  plant,  extensions,  buildings:  age  45;  no  family. 
— S2S1.  Electrical  Review,  4.  Ludgate  Hill.  London. 

ELECTRICAL  Tester,  ex-service  man,  slightly  disabled, 
desires  poet  in  a.c.  or  d.c.  testing  department.  Pre- 
vious experience  with  well-known  firms.  Good  referenoee, 
moderate  salary.— 8012,  Electrical  Review,  4,  Ludgate  Hill, 
London. 

ELECTRICIAN,  at  present  battery  erector  in  southern  dis- 
trict, requires  change  owing  to  health.  Has  also  had 
experience  in  jointing  (plumbing),  shift  and  wiring.  Would 
undertake  combination  of  above.  Good  references. — 8254, 
Electrical  Review.  4.  Ludgate  Hill.  London. 

ELECTRICIAN    (competent)   wants   work,    urgent;    lights, 
motors.     Any    distance.— 687.   Wandsworth   Road.    8236 


ELECTRICIANv  experienced  in  e.h.t.  transmission  and 
distribution,  a.c.  and  d.c.  general  contracting  work. 
signs.  semi-Diesel  oil  and  steam  enffines.  desires  progressive 
position.— A.  J.   M..  2c,  Wyfold  Road,  Fulham.  8205 

ELECTRICI.\N.    experienced    mechanic;    lighting    installa- 
tions, bells,  'phones,  motors,  a.c.  or  d.c.—"  Electrician." 
."^•15.   Kilhnm  Lane.  N.W.  8283 


ELECTRICIAN,   general  maintenance  or  contracts;   speci- 
ality, telephones. — Noakes,  44,  Harton  Road,  Edmon- 
ton, N.9.  .      ■ 8267 


ELECTRICIAN-Wireman,   experienced    all    brandhes,    sub- 
contract jobbing.— U3.  Albert  Street,  N.W.I.  8224 

ELECTRICAL    Engineer    Representative    desires    post    in 
London  district.    Own  car.     Member  of  principal  Insti- 
tutions.—8261.  Electrical  Review.  4^  Ludgate  Hill.  London. 


EXPERT     Lady     Secretary,     English-French     shorthand- 
typist,  eeeks'  post.       Moderate  salary.— 8158,   Electrical 
Review.  4.  Lndgate  Hill.  London. 


HONOR.'VRY  position  wanted  by  Norwegian  Electrical  En- 
gineer; 5  years'  theoretical  education  in  Norway  and 
Gcnnanv.  Specialitv :  High  pressure  and  electrical  supply. 
— Blom.;   "  Cleveland,"  Sandgate  Hill,   Folkestone.  S270 

PUBLICITY,  Sales  and  Advertising.  Fully-experienced 
Gentleman  desires  to  improve  position.  Practical  wire- 
le«w  knowledge  and  10  years'  electrical  experience. — 8225,  Elec- 
trical Review.  4,  Ludgate  Hill,  London. 


■fX7TREM.\N  disengaged;  town,  country  or  abroad.  Self- 
VV  praise  is  no  recommendation,  try  me. — Harcourt,  4. 
Richmond  Road,  Bavsvyater.  W.  8277 


WIREMAN ;     good     general     band,     competent    reliable 
mechanic. — "  Electrician,"  1,   Crossley   Terrace,  Liver- 
pool Road,  N.7.  8280 


YOUNG  Engineer  (23),  B.Sc.Tech..  writer  technical  articles. 
experience  with  small  Lancashire  colliery  plani 
'3,000  v..  a.c),  desires  opening,  with  prospects  of  advance- 
ment, on  design,  test,  station,  or  industrial  plant  or  literarv 
work.  £3— f4.— 8274,  EWtric.il  Rpview,  4,  Ludgate  Hill. 
r»ndon. 


FOR    SALE. 

A'lv^rti«rin»-ntK  are  inf(«rt«d  nn<Vr  thiB  hca'lini:  at  14fl.  per  inch, 

FOR  SALE. 

Two  3-phase,  slip-ring  Motors,  60  h.p.,  .580  r.p.m.,  50  cycles. 
One  3-phase,  slip-ring  Motor.  24  h.p.,  .')70  r.p.m.,  50  cycles. 
One  Starting  Switch   (Stater   and   Rotor  combined   type)  for 
above  60-h.p.  motors.    As  new. 
Full  particulars  and  pric«  from  :  — 

BoROCOH  ELrxrrkiCAi,  Enqikreb,   Colne,  Lanes.      2552 


FOR    SALE.— ''('/"'''""'•'/. 


TURBO-ALTERNATORS    FOR    SALE   IN    FRANCE. 


SEVER.\L  new  or  second-hand,  first-class  Turbo-Alternator 
Sets,  for  S-phase,  60  cycle.     Very  low  prices  owing  to 
rate  of  exchange. 
One  8/10.000  kW.  ZoeUv,  10.000  volts  (1921). 
Two  6.000  kW.  Brown,  Boveri.  10,000  V  (1919  aafl  1921). 
One  3,000  kW  Rateau,  5,260  volts  (1918). 
One  3.000  kW  Zoelly,  3,000  volts  (1912). 
One  750  kW  British  Thomson,  525  volts  (1914). 
Ask  for  complete  list  of  plant  for  sale  (No.  455). 

Alex  Lefebvbe,  General  Agent  for  France  of  Bruce  Peebles 
and  Co.,  Ltd.,  Edinburgh,  9,  Rue  .^rsene  Houssaye,  Paris 
(VIII).  22S3 


FOR    SALE    BY    TENDER, 


Three  480-volt.  d.c.  Suction  Fans   (Keith,  Blackman  &  Co.), 

including  Starters  for  same. 
One  300-volt,   d.c,  2i-a.p.,   Automatic  Starter. 
One  480-volt.  d.c,  1-h.p.,  .Automatic  Starter. 
One  240- volt,    d.c.   Ceiling  Fan  and  Regulator,    with    48-in. 

blades. 
Six  gross  of  assorted  Insulators. 
Nine  ISO-volt  Radiator  Elements   (special  pattern). 
One  200-volt.  a.c.   Clapper  Switch   (50  cycles)'. 
One  200-volt,  a.c.   (motor  part  only)  Hobart  Mixer. 
One  220-volt,  3-pha.se,  7-h.p.  Motor,  with  Starting  Gear. 
One  hundred  210/100  Metal  FOanient  Lamps. 
One  hundred  and  fifty  120/20  Metal  Filament  Lamps. 
One  hundred  105/20  Metal  Filament  Lampi). 
One  drum  75  yards  Cab  Tyre  Cable;  quantity  of  old  Globes 

and  Lamps. 
Five  thousand  Carbons. 

Can   be  seen  by  appointment.     'Phone :    Maryland  1182. 
Address   offers  to    "  Surplus,"   London  Co-operative   Society, 
Ltd.,  54,  Maryland  Street,  Stratford,  E.15.  8279 

ELECTRIC    MOTORS.— CUT    PRICES. 


All  Modern  1915  to  1917. 


5  h. 

7  h. 
10  h 
16  h. 
20  h 
26  h. 
30  h. 
36  h 
40  h. 
50  Ih 

Makes 


2482. 


220  volte,  600  r.p.m.,  ahunt 
220  volts,  600  r.p.m.,  shunt 
220  volts,  600  r.p.m.,  shunt 
220  volts.  600  r.p.m.,  shunt 
220  volts,  720  r.p.m..  Aunt 
220  volts,  600  r.p.m.,  shunt 
220  volte,  600  r.p.m.,  shunt 
220  volts,  800  r.p.m..  shunt 
220  volts,  800  r.p.m..  ahunt 
220  volts,  600  r.p.m.,  shunt 

Electric  Ordnance,  Lancashire,  and  Vickers 
others,   variable  speed  and  voltages. 

Electrical  Review,  4,  Ludgate  HOI,  London. 


i35 
iJ38 
^50 
;£65 
dE80 
£8i 
£H 
je89 
jEIGO 


net  cash, 
net  cash, 
net  cash, 
net  cash, 
net  cash, 
net  cash, 
net  cash, 
net  cash, 
net  cash, 
net  cash. 

,  and  100 


ELECTRICAL  ACCESSORIES. 


SUPERLAMP,    Ltd.,    offer    the    following    attractive    bar- 
gains :  — 

Ceiling  Ro.ses,  from  Is.  6d.  dozen. 

Switches.  5-amp.  tumblers,  from  6s.  9d.  dozen. 

Wood  Blocks,  31  x  1.  Is.  3d.  dozen. 

Conduit    Fittings:     Pin  grip    Elbows,    2s.  9d. ;  Tees,  Ss.  9d. 

dozen . 
Flex,  14/36,  16s.  6d.  gross  vards. 
Cable,  1/18,  7s.  9d.;  3/22,  9b.  9d.  per  coil. 
Bellfl,  wood  case.  2J  gong.  Is.  3d.  each. 
Fuse  Boards,   special    line.    2-way.    4s.   6d.;  S-way,   6s.   3d.; 

4-way,  8s.  ;^-way.  9s.  9d.  per  board. 
Lampholders,  cord-grip,  from  5s.  dozen. 

And  numerous  other  clearing  lines.  Write  for  our  latest 
price  hst  to-day.  All  material  guaranteed  new  and  of  good 
value. 

SrpERi.AMr.   Li.vnTED.  197.  Old  Stre«t,  London,  E.C.2. 
•Phfjne  :  Clerkenwell  1497. gSg 

TRACTION. 


A  COMPLETE  Generating  Plant  of  1,000  kW  capacity,  is 
available  for  immediate  delivery,  comprising  two  600-kW 
high-speed     enclosed     c/jmpound     engines    and     Dick,    Kerr 
dynamos,   .5.50   volts,    d.c,  Allen's  condensing   plant,    pnmps, 
&c.,  &C.,  complete.    Very  low  price.    In  eXMllent  condition. 
Al«o  Diesel  Engines,  860/1,200  h.p. 


Jumivas,  Weat  W»Ua,  NawoMtl^on-TyiM* 


%M 
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FOR    SALE. — Continued. 


MYLAN  &  SMITH   (ENGINEERS).  LTD., 

KELVIN  HOUSE. 
St.  James'  Street.  ShefiSeld. 
'PhonR  :  4976,  4977  Central,  Sheffield. 
'Grams  :  "  Topical,"  Sheffield. 

Electrical  Stores,  Bamford,  Derbyshire,  Midland  Railway. 
Every  Machine  in  Onr  Own  Stock. 

Thrbe-phasb,  25  Periods,  400/440  Volts. 
One  2  h.p.,  1,440  revs.,  squyrel  cage.  Brook. 
Eight  7i  h.p.,  1,440  revs.,  squirrel  cage.  Phoenix. 


Threb-ph.\se,  40  Periods,  400/440  Volts. 
One  72  h.p.,  760  revs.,  slip-ring,  Eng.  Elec.  Oo. 


Three-phasb,  50  Periods,  400/440  Volts. 
One  '2  h.p.,  700  revs.,  slip-ring,  We-stinghousc. 
Five  3  h.p.,  1,4-30  revs.,  squirrel  cage.  Phcenix. 
One  3  h.p.,  1,440  revs.,  squirrel  cage,   Westinghouse. 
One  3  h.p.,  1,440  revs.,  squirrel  cage,  \Vestinghou.se. 
Two  3  h.p.,  955  revs.,  squirrel  cage,  B.T.H. 
One  3  h.p.,  565  revs.,  squirrel  cage.  Westinghouse. 
One  5  h.p.,  960  revs.,  squiixel  cage,  Westinghouse. 
One  5  h.p.,  475  revs.,  equirrel  cage.  Westinghouse. 
One  6  h.p.,  2,850  revs.,  squirrel  cage.  Fuller. 
Five  6  h.p.,  1,460  revs.,  squirrel  cage,  G.E.C. 
Four  6  h.p.,  950  revs.,  slip  ring,  Westinghouse 
Ten  7i  h.p.,  1,440  revs.,  slip  ring,  E.C.G. 
Five  7J  h.p.,  1,460  revs.,  squirrel  cage,  G.E.C. 
One  7J  h.p.,  565  revs.,   squirrel  cage,  Westinghouse. 
One  8i  h.p.,  960  revs.,  slip  ring.  Brush. 
One  9  h.p.,  1.4.50  revs.,  squirrel  cage,  E.C.G. 
One  10  h.p.,  960  revs.,  slip  ring.  Brush. 
One  10  h.p.,  720  revs.,  slip  ring,  Crompton. 
One  10  h.p.,  720  revs.,  squirrel  cage,  Westinghouse. 
One  12  h.p.,  960  revs.,   slip  ring.  Brush. 
Three  15  h.p.,  9(30  revs.,  slip  ring.  Brush. 
Four  25  h.p..  960  revs.,  slip  ring,  Crompton. 
Six  50  h.p.,  972  revs.,  slip  ring,  Sancivcroft. 
Two  50  h.p.,  580  revs.,  slip  ring,  E.C.'C. 
One  56  h.p.,  575  revs.,  slip  ring,  B.T.H. 
One  60  h.p..  930  revs.,  slip  ring,  B.T.H. 
One  80  h.p.,  9.50  revs.,  slip  ring,  Eng.  Elec.  Co. 
Two  95  h.p.,  575  revs.,  slip  ring,  L.D.  &  M. 
One  130  h.p.,  242  revs.,   slip  ring,   Westinghouse. 
One  150  h.p.,  485  revs.,  slip  ring,  B.T.H. 

Three-phase,  50  Periods,  500/550  Volts. 
One  90  h.p.,  950  revs.,  slip-ring,  Eng.  Elec.  Co. 

Three-phase,  50  Periods,  3,000/3,300  Volts. 
One  550  h.p.,  291  revs.,  shp-ring,  B.T.H. 


P'RECT  Current,  110  Volts. 
One  i  h.p.,  2,000  revs.,  compound  wound,  Elec.  Spec.  Co. 
Six  \  h.p.,  1,350/1,.5()0  revs.,   shunt  wound,  G.E.C. 
Five  i  h.p.,  800/1,4<X»  revs.,  shunt  wound.  G.E.C. 
One  1  h.p.,  1,425  revs.,  shunt  wound.  B.T.H. 
Two  1  h.p.,  1,30()  rev6..  shunt  wound,  Cutting. 
One  1  h.p.,  1,000  revs.,  shunt  wound.  Robbins  &  Mvers. 
One  1  h.p.,  400/l,(X)0  revs.,  shunt  wound,  E.C.C. 
Two  1  h.p..  825/2,200  revs.,  compoimd  wound,  Mawdsley. 
Two  1  h.p.,  815  revs.,  shunt  wound,  Mawdslev. 
One  li  h.p..  1,700  revs.,  shunt  wound,  B.T.H". 
Two  IJ  h.p..  1,700  revs.,  shunt  wound,  G.E.C. 
One  2  h.p.,  750/2,000  revs.,  shunt  wound.  Mawdsley. 
Five  2  (h.p.,  1.500  revs.,  shunt  wound,  Phcenix. 
One  3  h.p.,  1,400  revs.,  shunt  wound.  Canning. 
Four  2  h.p.,  .580/1,40*1  revs.,  compound  wound,  B.T.H. 
One  2  h.p.,  1,2-50  revs  ,  shunt  wound,  Westinghouse. 
One  2  h.p.,  1,200  revs.,  shunt  wound.  Cutting. 
Three  2  h.p.,  900  revs.,  shunt  wound.  E.C.C. 
One  2  h.p.,  850  revs.,  shunt  wound,  Higgs  Bros. 
One  21  h.p.,  1.500  revs.,  shunt  wound.  Electromotor*. 
Five  2i  h.p.,  630  revs.,  shunt  wound,  Phtonix. 
One  2.6  h.p.,  1,150  revs.,  shunt  wound,  G.E.C. 
One  3  h.p.,  1,200  revs.,  shunt  wound.  G.E.C. 
One  4  h.p.,  1,950  revs.,  shunt  wound,  B.T.H. 
Five  4  h.p.,  1,300  revs.,  shunt  wound.  City  Elec.  Co. 
Two  4  h.p.,  1,300  revs.,  compound  wound.  City  Elec.  Co. 
One  4  h.p.,  1,300  revs.,  shunt  wound,  B.T.H. 
One  5  h.p..  1,500  revs.,  shunt  wound,  Rees  Roturbo. 
Onfi  6  h.p.,  1,4.50  recs.,  shunt  wound,  E.C.C. 
One  5  h.p.,  1,000  rsvs.,  compound  wound.  Mawdaley. 
One  6  h.p..  400/1.000  revs.,  compound  wound,  SJ.C.C. 
One  30  h.p.,  600  revs.,  compound,  Laurence,  Scott. 


DiRKCT  CcRRENT,  220/230  Volts. 
One  3  h.p.,  1,500  revs.,  shunt  wound,  Westinghouse. 
Nine  3  h.p.,  1,200/1.800  revs.,  shunt  wound.  Siemen*. 
One  3  h.p.,  1,250  revs.,  shunt  wound,  Mawdsley. 
Five  3J  h.p.,  7.50  revs.,  shunt  wound,  Siemens. 
One  75  h.p.,  600/1.000  revs.,  shunt  wound.  Macfnrlane. 
WE  WRJL,  QUOTE   YOU 
BY   TELEGRAM,   TELEPHONE, 
OB  RETURN   OF  POST. 


FOR    SALE. — Continued. 


ELECTRIC    MOTORS.— CUT    PRICES. 


AU  Machines  GnaraateeA. 


0 


NLY  beet  makes.     Nearly  all  new,  thoroaghlj  OT«rhaaled 
and  tested  before  deapatcb. 


Direat  C0RRENT,  220/230  Volts  {Continueii). 
Two  8  h.p.,  1,700  reve.,  shunt  wound,  Westingbouae. 
Five  10  h.p.,  1,400/1,800  revs.,  shunt  wound,  Mawdsley. 
One  10  h.p.,  870  reve.,  shunt  wound.  Phoenix. 
Four  10  h.p.,  700/900  revs.,   shunt  wound,   Mawdsley. 
One  10  h.p.,  3-50  revs.,   shunt   wound.  M.nrfarlane. 
One  15  h.p.,  625  revs.,  shunt  wound,  Westinghouse. 
One  15  h.p.,  620  revs.,  shunt  wound,  W.  H.  Allen  &  Co. 
One  16  h.p.,  1,440/1,650  revs.,  shunt  wound,  Siemens. 
P9ur  20  h.p.,  700/1,200  revs.,  shunt  wound.  Verity. 
Five  20  h.p.,  600  revs.,  shunt  wound,  Mawdsley. 
Two  35  h.p.,  850  revs.,  shunt  wound,  Siemens. 
Four  30  h.p..  750/1,00<J  revs.,  shunt  wound,  L.D.  *  M. 
Five  .30  h.p.,  .5.50  revs.,  shunt  wound,  Mawdsley. 
One  45  h.p..  1,100  revs.,  shunt  wound.  Verity. 
Three  45  h.p.,  710  revs.,  compound  wound.  Siemens. 
Twelve  50  h.p..  660/900  revs.,  shunt  wound,  Roycc. 
Two  50  h.p.,  660/900  reve.,  compound  wound,  Siemeng. 
Twelve  60  h.p..   600/900  revs.,   shunt  wound,   Royoe. 
Three  65  h.p.,  700  revs.,  shunt  wound,  Laurence,  Scott. 
Twelve  70  h.p.,   600   revs.,  shunt  wound,  Royce. 
Two  80  h.p.,  600  revs.,  compound  wo\ind,  Siemene. 
Two  100  h.p.,  560  revs.,  shunt  wound,  Siemens. 
One  115  h.p.,  485  revs.,  shunt  wound,  J.  P.  Hall. 

Direct  Current,  440/500  Volts. 
One  20  h.p.,  420  revs.,  traction  type,  Dick,  Kerr,  500  volta. 
One  30  h.p.,  600  revs.,  shunt  wound,  Vickers.  440  volts. 
Three  30  h.p.,  320/380  revs.,  shunt  wound,  Vickeri!,  440  volts. 
Twenty  40  h.p.,  600  revs.,  shunt  wound,  Vickers,  440  volts. 
Four  40  h.p.,  500  revs.,  ahunt  wound.  J.  P.  Hall,  440  volts. 
Three  54  h.p.,  620  revs.,  shunt  wound.  L.D.  &  M.,  440  volts 
Five  60  h.p.,  6.30  revs.,  .shunt  wound.  Vickers,  440  volts. 
One  75  h.p.,  600  revs.,  shunt  wound,  Vickers,  410  volts. 
One  250  h.p.,  485  revs.,  compound  wound.  Phoenix,  500  volts. 

Suitable  control   gear,    elide  rails   and    pulleys  are  always 
available  for  the  above  machines. 
Write  for  Monthly  Stock  List. 

MYLAN    &    SMITH    (ENGINEERS),    LTD.. 
Kelvin  House,  St.  James'  Street,  Sheffield. 
"Phone :  4976,  4977  Central,  Sheffield. 

'Grama:  "Topical,"  Sheffield.  17 

Electrical  Stores,  Bamiord.  Derbyshire,  Midland  Railway. 

TELEPHONES    AND    EXCHANGES. 

10  Telephone  Exchanges,  on  Pedestals,  each,  ;£7  10s. 

iO  10-wav,  drop-shutter  Dewar  Kev»,  Plugs  and  Jacks,  in  Oak 

Case.     New.    Ex  W.D.    Each.  £2  10s. 
30  Magneto  Tabl«  Telephones,  eAch,'jei  lOs. 
34  Magneto  Wall  Telephones,  each,  £\  los. 
100  Pedestal  ditto,  «ach.  £1  os. 
60  Hand  Comb.  Sets,  each  7s.  6d. 

50  Operators'  Breast  Plate  Transmitters,  each.  17s.  6d. 
Portable  Telephones,  leather  or  wood  case,  e.ich.  £1  5s. 
Head  'Phones.  12s.   ix^r  pair:  single  150-ohm   'Phones,  4s. 
Magneto  Ringers  and  Bell,  12s. 

LESLIE  DIXON  .t  CO.. 
9.  Colonial  .\venue,  Minories.  El. 
Near  Aldgate  Station,  Met.  Rly..  first  turning  on  left  down 
Minories.  2525 


ELECTRIC  MOTORS  AT  CUT  PRICES.     MOSTLY 
NEW. 


70-h.p.  Brook  shp-ring  Motor   (now),  40<1  volts.  .50  cycles,  375 

revs.,  3-phase,  third-bearing  and  bed-plate.  i:170. 
70-h.p.  Brook  slip-ring  Motor  (new),  400  volts,  50  cycles,  375 

revs..  S-phase,  ^£160. 
5-h.p.  second-hand  d.c.  Motor  (Cutting  Bros.),  100  volts.  1,100 

revs..  £iO. 
60-h.p.  Brook  slip-ring  Motor  (new),  5(K)  volts,  50  cycles.  480 

revs..  3-phase.  £140. 
50-h.p.  Brook  slip-ring  Motor  (new),  200  volts,  50  cycles,  4J5O 

revs.,  2-phase,  fl20. 
90-h.p.  Brook  shp-ring  Motor  (new),  4(XV440  volts.  50  cycles, 

580  revs.,  3-phase,  dBlSO. 
73-h.p.  Brook  slip-ring  Motor  (new),  400  volts,  50  cycles,  480 

revs.,  3-phase,  £150. 
50-h.p.  Brook  slip-ring  Motor  (new),  400  volts,  50  cycles,  580 

revs..  2-pha6e,  £120. 
50-h.p.  Brook  shp-ring  Motor  (second-hand),  200/400  volts,  50 

cycles,  720  revs.,  2-phase,  £100. 
60-h.p.  Brook  slip-ring  vertical  Motor  (second-hand),  400  volts, 

50  cycles,  680  revs..  Pulley  underside.  £110. 
One-ton   (new)  Vaughan  Crane  Co.'s  Wall  Jib  Crane,   with 

electric  block,  jib.  trolley    roller    bearings,    geared    type, 

along  with  Brook  3-phase  ilotor,  400  volts,  50  cycles,  iftO. 
2047,  Eleotrioal  Review,  4,  Ludgate  Hill,  London, 
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FOR   SALE. 

Turbo-Genekators.  a.c.  and  d.c. 
One   1.500   kW,   British    Westinghouse,   mixed   pressure,    440 
volts,   50   period,   3-phase,    built   in   1915,    with   Eoturbo 
electricallv-driven  Jet  Condenser. 
One  1,000  k\V    Willans-Parsons-E.G.C,   6,600  or  3,300  volts, 
.50  period,  3-phase,  with  Surface  Condensing  Plant,  com- 
plete. 
Ono  1,000  kW.  mixed  pressure,  Curtis-B.T.H.,  6,&»  volts,  50 

period,  3-pbaso. 
One  ],aiO  k^^■,  mixed  pressure,  .550  volt,  50  period,  3-phase, 

with  surface  condensing  plant. 
One  1,«)0  kW.  B.T.H.-Curtis  Turbo  Alternator.  180  lb.  steam 
pressure,  440  volts,  .50  cycles.  3-pbase,  3,(XX1  r.p.ra.,  1,640 
amps.,  with  Jet  Condensers,  by  Mirrlees  Watson. 
Three  1.000  kW  exhaust  steam.  440  volts,  d.i-. 
One  750  kW,   5-25   volt.  .50  period,   3-phase  (makers,    .\.E.c;. 

Co.),  with  Surface  Condenser. 
One  600  k\V,  Westinghouse  Impulse  Reaction  type,  410  volts, 

d.c. 
One  6(Ki  kW.  mixed  pressure,  Parsons-Siemens,  230  volt.  d.c. 
One  .500  k\V.  Parsons  mixed  pressure,  '2.200  volts,  ,50  period. 

3-phase.  3.000  revs. ;  just  thoroughly  overhauled. 
One  W)  kW  Westinghou.se-Parsons,  440  volts,  d.c. 
One  200  kW.  220  volt,  Bclliss  Turbo-Generator,  with  Sulfate 

Condensing  Plant. 
Two  10(1  kW  Turbos.  440  volts,  .50  period,  3-pha.w,  B.T.Il. 

Generati.ng  Sets,  a.c.  and  d.c. 
Two  .300  kW  Belliss-.\.E.G..  2,200  volts.  i5  cycles,  3-pha.se. 
One  i50  k\V  Belliss-Silverluwn,   440/5«l  volts. 
One  250  k\V  Belliss-Silvertowu.  460/520  volts. 
One  2(H)  kW  .\llen,  2.50  volts,  shunt  interpolc. 
One  175  kW  Boveri,  250  volt,  50  period,  3-phas<.>,  single  bear- 
ing. 
One  ri5  kW  Belliss-.-^bnanna,  525  volt,  25  cycle,  .3-phaRp. 
One  KXI  kW,   220  volt    shunt   Generator    (makers,    E.C.C.);; 
speed  3flO  revs.,  with  spare  armature,  fitted  with   Shunt 
Regulator,  three  bearings,  rope  pulley. 
One  1-55  k\V  Belliss-Parker.  125  volts. 
Three  1.50  kW  Alley-B.W.E.,  440  volt,  25  cycle,  3  phase,  37.5 

revs. 
Three  120  kW  Browett^Thomas.  480  volt,  d.c. 
One  120  k\V,  Browett-Dick.  Kerr.  480  volt.   d.c. 
One  105  k\V  Howden-Laurence  Scott,  110  volts. 
Two  '.«  k\V  Belliss-Mather.   Piatt,  460/5.50  volts. 
t)ne  75  k\V  Belliss-Boveri,  2,50  volt,  50  period,  3-phase. 
One  IK)  kW  Browett-Thomas,  480  volt,  d.c. 
Two  .52J   kW   Howden-I-aurence  Scott,   110   volt,   with   spare 

armature. 
( )ne  .55  k\V  Hargrcaves,  110  volt. 

( inc    brand  new  Generating   Set,    comprising   300-h.p.,    four- 
cvhnder  National  Gas  Engine,  coupled  to  2(lU-k\\'  Lanca- 
shire Dynamo,  4'tO-volt  d.c.  Generator,  with  Suction  Plant, 
coniplet-e. 
One  ;i3  k\V  Phoenix  (ieneratur,  5-50  volt,  d.c.  525  revs. 
Two  ;-«i  k\V  Allev-P.W.E..  2.5(1  volt,  d.c.  500  revs. 
One  2S  k\V  B.W.E.,  220  volt,   d.c.  Generator  or  Motor. 
t)ne  7.5  k\V  Belli.ss-Lanca.shire,  220  volt,  d.c 

Motors,  440  volt,  d.c.  and  a.c. 
Two  2.50  h.p.,  500  volt,  .50  period,  3-phase,  B.T.H.,  a.c,  slip- 
ring.  489  revs, 
line  70  h.p..  squirrel  cage.  Metro.-Vickers,  .50  period,  3-pha.se. 
One  .50  h.p.,  Dick.  Kerr,  7.50  revs.,  fitted  with  roller  bearings. 
Or.e  40  h.p..   Laurence  Scott,   three-bearing,  shunt  Machine, 

with  Igranic   Pillar  Starter.  890  revs. 
One  -28  h.p.  E.C.C.,  410  volt,  d.c. 
One  25-h.p.  Phtcnix,  500-volt.  d.c.   Motor. 
One  new  22  and  5  h.p.,  enclosed-ventilated,  shunt  interpolc, 

1,000  revs. 
One  17.25  h.p.,  Dick,  Kerr,  variable  speed,  335/500  revs. 
One  ]5  h.p..  .squirrel  cage,  Metro.-Vickers,  50  period,  3-phase. 
One    12-b.h.p..     ventilated,    shunt    interpole.     variable-speed 
.Motor,  by  Lancashire  Dynamo  Co.,  3(X)/900  r.p.m.,  with 
"  B  "-type  Starter,  by  Brookhirst. 
( »np  each  H.  14.  and  15  h.p.,  500  volts,  d.c. 
One  3i  h.p.  B.T.H..  open  tyjie,  1,4(V)  r.p.m. 
One  2  h.p.,  .50  period,  3-pbase,  by  Canning,   i,'H}0  revs.,  420 
volt. 

M0TOR.S,  200/220  V01.T,  D.c. 
Two  •S;j-b.p.  Mavor  &  Coulson,  semi-enclosed,   (i-pole 
jKjund,   interpole,  220-volt  Motors;    speed  395   revs 
spare  armature. 
One  48-kW  Generator  or  Motor,  650    revs.,    by    J.    V. 

fitted   with  three  bearings. 
One  40  h.p.,  .1,  P.  Hall,  660  revs.,  with  three  bearings. 
Oup.  20  h.p.  B.T.H. ,  shunt  wound,  4-pole,  with  spare  arma- 
ture, 785  revB. 
Two  20  h.p.  B.T.H.,  780  revs. 
One  18  h.p.,    pipe  ventilated,   interpole,  three-bearing,   L-I.jO 

revs.,  by  Lancashire  iMnamo  Co. 
One  15-h. p.,  pipe-ventilated,  shunt-wound  Motor,  070  revs.,  by 

I.»inca8hire  Dynamo,  with  Igranic  Starter. 
Two  10  and  one  12-h.p.   C'l.irke,   Chapman   massive  bipolar, 
totally-enclosed  Machines,  suitable  for  working  in  a  dus(v 
atmosphere;  speed  7.50/800  revs.,  with  Starter  and  Rails. 
One  6h.p..  totally-enclowd  Multipolar,  bv  Clarke,  Chapman, 
speed  750  revs.        One  3  h.p.,  by  Union  Co.,  1,300  revs. 
One  2-h.p.  Union,   1,700  revs. 
One  new  Aron  Clock  Meter,  r/K)  amps.,  .500  volts. 
All   the  above  ready  for  iminediate   despatch. 
FR.\NK     OILMAN,    9,  Westfield  Road,  Birmingham. 
Telegraphic  Address  :   "  Rotherwood,  Brimingham." 
Telephone:   1801  Edgbnstnn.  2569 


cam- 
wit  h 


Hall. 


FOR     SAl.E.—  Conti)iued. 


OI.DPIELD     ENGINEERING    CO.,     LTD., 
Hampstin  Street,  Salford. 

Telegrams:     '  Stalw,-irt,   Manchester." 
Telephone  :  City  8620,  Manchester. 

Xi;\v  AND  Nearly  Nkw  n.c.  Motors  in  Stock. 
Speed.                      Make. 
485                      Vickers. 
600                    Vickers. 
980                      Westinghouse. 
820                      Mersey. 
445  «                  Mather. 
•AVimO              Electromotors. 
945                      Verity. 
720 
1150                    Baxendale. 
1000                      Crompton. 
1050                     A.S.E.A. 
1200                      Electromotors. 
800                      G.B.C. 
545                      Phcenix. 
1100                      G.E.C. 
960                       English     Electric. 
.880                      Westinghouse. 
1000                      E.C.C. 
420/1050             Westinghouse. 
1700                      O.E.C. 
Motor  Generator  bv  E.C.C:  dvnamo  side.  .300  amps.,  10  volts; 
motor  side,  5^  b.h.p..  220  volts,  l,260'r.p.m. ;  date  1918; 
complete  Switchboard. 
Three-pha.^,  .50  cycle,  400/440  and  220-volt   Motors  in  stock. 
All  guaranteed  in    first-class    working    order    and    tested 
bet'iirc   despatch. 2564 

D.C.    MOTORS,    CONVERTERS— "GIFT"    PRICES. 


Volts. 

B.h.p. 

440 

200 

440 

30 

440 

27 

460 

25 

440 

25 

440 

16/20 

460 

15 

460 

12 

440 

10 

400 

8 

460 

8 

440 

1 

230 

42 

220 

25 

220 

20 

220 

16 

110 

11 

110 

5 

110 

4 

HO 

li 

D.C.    MOTORS,    no 


Make. 
Westinghouse 


Verity 

Lanes.  Dvnamo 

G.E.C. 

A.S.E. 

G.E.C. 

Greenwood 

Westinghouse 

Keighley 

Boothroyd 

Swedish-G.E.C. 

Mather  &  Piatt 

Lanes.  Dynamo 

Simple.'w 

Union 

li.T.IL 


Volts. 
110 
110 
110 
110 
110 
220 
220 
220 
220 
220 
220 
220 
400/440 
460 
4(50 
460 
420 
.500 
.500 
500 


TO    500 
H.P. 
■M 

;«(in 

40(5) 

55 
100  (3) 

12(2) 

15(2) 

30 

50 

70  (2) 
150 
220 

80 

20  GO 

•M 
1.55 

85 

:i0 

85 
160 


VOLTS. 
Revs. 

620 

850 

520 

670 

500 

500 

945 

500 

875 

400 

400 
620/745 

730 

740 

665 

380 

630 

700 
1000 

.500 


Price. 
£53 
£53 
£67 
£87 

£130 
£35 
£39 
£75 
£90 
£90 

£195 

£280 

£50 

£75 

£250 

£190 

£140 
£250 


CONVERTING   PLANT. 
90  kW  Rotary,  (iOOO  volts,  50  eye,  3  ph.,  to  500/550  volts,  d.c. 
250  kW  Rotary,  6600  volts,  50  eye,  3  ph.,  to  500  volts,  d.c,  shunt. 
500  kW  Rotary.  Slip-ring,  voltage  320,  6  ph.,  50  eye,  480  volts,  d.c, 

corap..  H.T.  Transformer  to  .suit  client's  supply. 
600  kW  Motor-Generator,  460  volts,  to  230  volts,  d.c. 

BRITISH  CENTRAL   ELECTRICAL   CO.,  LTD., 

6  &  8,  Rosebery  Avenue,  E.C.  1.  2578 

'Phone:  Holborn  5848.  'Grams:  "  Briticent.  London." 

FOR     IMMEDIATE     DISPOSAL. 


T 


HE  following-  Woodhonse  "Clutch  "  Pulleys,  fitted  with  Roller 
Bearings  :  — 


720 
720 
720 


12i" 
123" 
12'," 


12" 


2J" 


No  reasonable  offer  refused.  Fur  particulars  to  view,  apply  2565, 
Electrical  Review.  I.  Ludgate  Hill.  London. 

FOR  SALE. 

Cfk-H.P.,  44-V,  3-phaee,  40  cycle  Bruce  Peebles  Motors,  760 
OVJ  revs.,  with  Ellison  starter,  3,  6,  and  10  h.p.,  110-volt 
Motors. 

22-kW,  230-volt.  compound  Dynamo  and  Motors,  4/30  h.p. 

10,  15,  20  and  30-h.p.,  440/460  volt,  Siemens  shunt  protected 
Motors,  almost  new. 

Drummonii  &  Co.,  Middlesbrough.  491 

"LOMAX"    PATENT    LAMP    HOLDER. 

SOLE  Agent  for  the  whole  of  the  Midlands  : 
Prank  Oilman,  9,  Westfield  Road,  Birmingham. 
Telephone  :  Edgb»»ton  1081.  Telegrams  :  Rotherwood, 

Birmingham, 

To  whom  all  enquiries  should  be  addressed.       Samples  on 

•ppliution.  .    1748 
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FOR    SALE. — Co7ilinued. 


AUSTIN  and  Staudard,  70/110  volt,  3i  k\V  and  4J  kW  , 
high-pr.ade  Lifihtina  Plants  (direct  coupled).  Suital'I>i 
for  cineirias,  hotels,  workshop.s,  house-lifihtint!,  &.c.  Ori(jinnllv 
cost  £29.5.  Guaranteed  a.s  new.  rrii-e  complete,  £15  nnd 
£8.5  respectively.  Limited  number  minus  magneto  and  cnr- 
burettor.  £G0  each.  .-Mso  Switchboards,  Dynamos,  Motors, 
Electric  Drills.  Grinders,  .tc.  Inspection  invited. 
Dyson,  11.  Bridge  Street,  Boston.  8'2I9 


265,000  lbs. 

HOURLY  capacity  Steam  Generating  Plant  for  Sale,  con- 
sisting of  10  Woodeson  boilers,  with  Underfeed  stokers 
and  Green  economisers,  coal-handling  machinery  of  60  ton 
hourly  capacity,  pumping  station,  &c.  Entirely  new,  modern 
plant. 

Alex.  Lefebvre,  Agent  for  France  of  Brdcf.  Pebbles,  Edin- 
burgh,   9.   Rue  Ars^ne    Houssave.   Paris    (VIII.).  10«2 


HIRE    OR    SALE. 


ELECTRIC  Motors  and  Dvnamos.— Machines  always  avail- 
able.    ARMATURES  and   FIELD   COILS 
rewound  or  repaired  without  delay. 
'Phone  :  MACDONALD,  SYER  &  CO.,  LTD., 

Museum  8080.  295,  Gray's  Inn  Road,  W.C.I.    6 


Advertisements  are  inserted  under  this  heading  at  Is.  9d.  per  line. 


A  QUANTITY  of  Fans,  Ehr.nite  Boxes.  Cab  and  Lead 
Cables.  .Arc  and  Flame  Cnrbons,  Steel  and  Wood  Poles, 
Wireless  Generators.  Signalling  Lamp.s.  Arc  Lamps,  Wire 
Ropes;  half  price. — The  London  Electric  Firm,  Croydon.  11.S.5 


AERIAL    Cables   for    sale;    new;    19/14    Tpx,  37/13  Tpx, 
37/15  Dpx,  19/16  Tpx.    Offers  wanted.— 8253,  Electrical 
Review,  4,  Ludgate  Hill,  London. 

ALTERNATORS,  50/90  kW.  Brand  new  Siemens,  200/520 
volts,  three-phase,  40/50  periods,  complete  with  ex- 
citers and  switchboards,  for  sal©  very  cheaply. — Farrow, 
Spalding.  1558 

AT  9,  Colonial  Avenue,  Minories,  E.l,  near  Aldgate.  Station, 
stocks  of  d.c.  and  a.c.  Dynamos,  Motors,  Batteries, 
Cable,  Tape,  Wire,  Electric  Drills  and  Wireless  Sets  are 
kept.— Leslie  Dixon  &  Co.    Tel.  No.  :  Avenue  4166.  30 

AUSTIN,  Standard  and  Douglas  3i  and  4.5  k^y  lighting 
plants,  complete  with  switchlxiard.  every  set  guaranteed, 
from  i'60.  Tons  of  new  spare  parts  for  the  above  always  in 
stock.— C.  H.  &  L.  O.  Smith,  75,  Canal  Street,  Nottingham. 
2401 

AUSTIN    four-cylinder    Generating    Sets,  110    V,  3i  kW, 
£75  each;  4i  kW,  £85  ea<>li.— White,  140,  Southwark 
Street.       '     8057 

BELLISS  Engines.— Three  100-h.p.,  enclosed,  compound 
self-lubricating  type:  cylinders  8  in.  and  14  in.  diamet<'r 
bv  7  in.  stroke;  exceptionallv  fine  condition;  £100  each.  Com- 
plete Lo.r.— Harry  H.   Gardam  &  Co.,  Ltd..   Staines.        2269 

BRAND  New  27i-kW  oil-driven  Generating  Set,  compris- 
ing 45-11. p.  Parsons  Oil  Engine,  direct  coupled  to  B.T.H. 
Generator,  110/160  volts,  d.c,  with  Switchboards,  &c.  Bar- 
gain price. — Harry  H..  Gardam  &  Co.,  Ltd.,  Staines.        17.59 

BRAND  New.— Petrol-Paraffin  (Generating  Set,  by  Virkers, 
engine  46  b.h.p..  coupled  to  Aliens  weatherproof  alter- 
nator with  exciter,  giving  output  33  kVA,  220  volts.  .50  iieriods. 
3  phase.  7.50  r.p.m.  Price  £175.— Wall,  Walworth,  Alhambia. 
Morecambe. ^^ 2561 

CEILING   Ro.st^s,  2-plate,  white,   15s.   gross;  ca,se,  40  doz., 
£2  2s.     Sample  dozen,  2.«.  post  paid.— Superlamn,  Ltd.. 
7.  Denmark  Street,  Charing  Cross  Road,  London,  W.C.      2558 

DYNAMOS.— One  direct-current  Dynamo,  40  amps.,  200 
volts,  by  Keighley  Electrical  Engineering  Co..  with 
Switchlioard.  To  be  sold  at  low  price  to  clear. — The  Bute 
W  orks  Supply  Co.,  Ltd.,  Cymric  Buildings,  Cardiff.  2144 

YNAMOS.  50/70  V,  28  A,  Aston,  800  r.p.m..  shunt  inter- 
pole,  £22  lOs.  each.— White,  140,  Southwark  Street.  8a56 


D 


E 


DISON  Arrol  Johnston  Electric  Car,   super  saloon,  seat  six, 
redecorated ;  70  miles  per  cliarge ;  cost  £2,000,  sell  £450. 
The  London  Electric  F'irm,   Croydon.  2548 


E.C.C.   Modern  Motors;  three  40  h.p.,  new  1916,  ,500  volts, 
d.c,   7()0  revs.,   Brookhirst   Pillar    Controls  and   a'cccs- 
sories.     Low  prices. — Harrv  H.  Gardam  &  Co.,  Ltd..  SUiincs. 
" 1753 

ELECTRIC  Vacuum  Cleaners,  with  complete  accessories,, 
all  voltage.,,  stocks;  special  low  price  to  trade;  large  or 
small  quantities.— 8239,  Electrical  Review,  4,  Ludgate  Hill, 
London^ ^ 

FITTINGS  (wiring)  and  Showroom  Stock,  separately,  or  at 
best  offer  for  immediate  sale.- 8286,  Electrical  Review, 
4.  Ludgate  Hill._Londoru _    

FOR  Sale,  40/30  Flexible  Copper  Cable,  i-ubber  covered.  £8 
per  mile.     Electric  Motor  Wall  Brackets,  £3  each,  f.o.r. 
-— W.  A.  Burdett,  Longford,  Coventry.  6743 


FOR    SALE. —  Continued. 


FOR  Sale  or  Hire,  Motors  and  Dynamos,  440,  220,  110  volts. 
—Martin,  320,  Witton  Road,  Binningham.       'Phone: 
Ea.st  883. 7 

FOR  Sale,  six  Keighley  Westingbousc  Petrol  Electric 
Generating  Sets,  IflO  amps.,  80  volts;  in  new  condition. 
£75  each.— Fyfe,  Wils»n  &  Co.,  Ltd.,  31,  Budge  Row,  London. 
E.C.4. ^ 

FOR  Sale,   2,000  Lampholdcrs,   on  .\dmiralty   strip,   18  in. 
apart,  practically  inde.structible.      Is.  3d.  per  holder. — 
2562.  Electrical  Review.  4,  Ludgate  Hill,  London. 

FOR  Disposal,  surplus  st«-k  of  Brass  and  Mild  Steel,  in 
sheets  and  rods,  various  sizes  and  grades.  First-claims 
quality  and  condition.  Also  large  quantity  fine  gauze  siik 
:iiid  enamel-covered  copper  wires.  Inspection  and  offers  in- 
vited.— Schedule  of  full  particulars  obtainable  from  Box  1149, 
Sells  Advertising  Ollices,   Fleet  Street.  E.C.4. ^tvi 

GENERATING  Sets.— Two  new  50-kW  Siemens  Generat- 
ing Sets;  one  direct-current,  one  alternating-current; 
8-cylinder,  .\ster  petrol  or  paraffin  Engine;  water  tanks, 
switchboard  and  fittings.  To  be  sold  at  low  prices  to  clear. 
—The  Bute  Works  Supply  Co.,  Ltd.,  Cymric  Buildings, 
Cardiff. 043 

GENUINE  Bargains.  Good  quality  C.G.  Key  Switch 
Lampholders,  9s.  6d.  per  dozen ;  -S-arap.  Tumblers,  76. 
per  dozen;  C.G.S.C.  Holders,  .5s.  9d.  per  dozen;  6  1b.  Irons, 
230/2-50  volt,  splendid  construction  and  finish,  worth  SOs., 
10s.  each.— Telford,  Grier  &  Mackav,  Ltd.,  IS,  Billiter  Street. 
London.  E.C.3. ^ -mx 

MOTOR-Generator,  by  Newton  Bros;  motor  220  volts,  62 
amps..  1,000  revs.,  rating  cont. ;  generator,  90  volts, 
!)0  amps..  1.000  revs.,  rating  cont.  Complete  with  Starter, 
Reducer.  Voltmeter,  and  .'Vmmeter.  Condition  new.  £65. 
free  on  rail. — Dickson  Brothers,  Graham  Street,  Dundee,  N.B. 
^M 

MOTORS.— One  new  15-h.p.   Electric  Motor  and  Starter, 
440  volts,  3-phase,   50  cycles,  940  r.p.m.,  squirrel  en. 
by  British   Westinghouse,   Manchester.       To   be   sold   at  low 
piice   to  clear. — The  Bute  Works  Supplv   Co.,    Ltd..   Cymric 
Buildings.  Cardiff.  2145 

THREE   brand   new  4-h.p.,  220-volt,   d.c,   Phcenix   Motors, 
speed  840  r.p.m.,  complete  with  elide  rails,  pnUey,  ic. 
Very  low  price. — Harry  H.  GardBm  &  Co.,  Ltd.,  Staines. 
-^ . 1674 

XI  \\  u  uiw  pressure  Steam  (jeuerating  Sets,  by  Belliss-Lan- 
cashire;  practically  new;  equal  cylinders;  80  lb.  eteam 
pressure,  460  volts,  d.c,  75  kW.  Insurance  reports  perfect. 
f  nw  price.3.— Harry  H.  Gardam  &  Co..  Ltd..  Staines.  20^ 

TWO  50-h.p.,  variable-sp)eed  Motors,  by  Electromotors,  440 
volts,  d.c,  with  Brookhirst  itarters;  also  60-h.p.  Motor, 
by  Crompton,  220  volts,  d.c— Harry  H.  Gardam  &  Co.,  Ltd., 

Staines. »4 

,  220-volt,  d.c.  Generators,  by  Mawdsleys,  1,000 
r.p.m.,  protected  type,  shunt  wound,  new  1916.  Bar- 
-Harry  H.  Gardam" &  Co..   Ltd..  Staines.  2314 


rpwo  ii-kw 


Two  Allen  Vertical  enclosed  high-speed  Steam  Engines, 
compound  type:  75  h.p.,  cylinders  8  in.  and  14  in.  x 
6J  in.  stroke.  275/.3.30  r.p.m.  Real  bargain.— Harry  H. 
Gardam^  Co..  Ltd..  Staines. 1754 

1-KW  Robey-Electromotors  Steam  Generating  Set,  110  volts, 
compound  wound;  new  condition;  bargain. — Harry  H. 
Gardam  &  Co..  Ltd..  Staines^      2312 

1  H'^^^'  Steam  Generating  Set,  comprising  Clarke-Chapmau 
lU  Engine,  coupled  direct  to  llO-volt,  d.c.  Dynamo;  n«*rly 
new;  bargain.— Harry  H.  Gardam  &  Co..  Ltd.,  Staines.    2313 

n  BRAND  new,  230-volts,  d.c,  J-h.p.,  2,000  r.p.m.  Motors. 
£5  each  or  £.50  for  the  lot.— S.  Jackson  &  Co.,  55, 
Briggate.  Shipley. 2517 

Qr\-KW,  d.c  Generator,  by  E.G.  Co.,  850  r.p.m.,  '220  volts. 
i4U  Slide  Rails  and  Pulley  :  compound  wound,  perfect  con- 
dition, and  as  new;  £60  f.o.r.— Young,  Windsor  House, 
Shrewsbury.  ^ 8272 


f)Q/36  Flexibles: 
liO    vulc   at  20s 


Single  vulc.  at  16s.  6d.  per  gross;  double 
per  gross.  Colours :  Green,  white,  gold. 
100-yd.  coils,  minimum  5  coils;  carr.  forward.  New  goods. — 
Credenda  Conduits  Co.,  Ltd.,  219,  Tottenham  Court  Road. 
W.l. 2532 

t)/»J_KW  Howden-B.E.P.  Steam  Generating  Set,  110  volU, 
^04  d.c,  compound,  h.s.  Engine:  a  magnificent  job;  new 
1915:  bargain— Harry  ^.Gardam  k  Co..  Ltd..  Staines.    2311 

QA-KW  direct-coupled  oil-driven  Generating  Set,  comrriri:':! 
OU  six-cylinder  0'\\  Engine  coupled  to  Mawdsley  Dynamo, 
220  volts,  d.c,  on  heavv  cast-iron  base.  Very  low  price. — 
Harrv  H.  Gardam  &  Go.'.  Ltd.,  Staines.  1756 


yll  B.H.P.  •■  Ruston  "  Crude  Oil  Engine,  electric-lighting 
'dbJ.  type,  single  dvwheel,  all  accessories,  modern,  low  price. 
—Harrv  H.  Gardam\t  Co..  Ltd..  Staines.  2315 


ryK-KW  Steam  Generating  Set,  comprising  high-speed  com- 
I  0  pound  steam  Engine,  coupled  direct  to  250-volts,  d.c. 
Generator  by  The  Electrical  Co.,  Ltd.,  London:  290  r.p.m.: 
new  condition;  low  price.— Harrv  H.  Gardam  i  Co.,  Lt«l.. 
Stflines.  '.Kv?.! 


•26 


THE  ELECTRICAL  REVIEW  SUPPLEMENT. 


[December  29,  1922. 


FOR    SALE. — Continued. 


80 


,  lOO-A,  Dorman-E.C.C.  Generating  Set,  complete,  J9 96. 
—White.  140.  Sonthwwk   Street.  8059 


1  nO"-^^'  ^  *^-  G«n®r**o''.  500  V,  direct  coupled  to  BelliM 
J.UU  and  Morcom  gteun  engine,  ftrailable  immediate] j 
for  quick  sale  at  bargain  fignre.— Bichardi,  Stafford  Hoaie, 
Trentham  Road,  Longton.  1 


100 

-E.  p. 


H.P.,  3-phase,  50  periods,  400  volts,  290  r.p.m.,  slip- 
ring  Motor,  two-bearing,  half-coupling,  new ;   £300. 
I..  Ltd..  2.  Inner  Temple,  Dale  Street,  Liverpool.  1678 


rvprn-KW  Belliss-Dick.  Kerr,  coupled  Alternator  Set,  2,200 
I  Ox)  volt*.  60  periods,  or  could  be  rewound  to  suit  client's 
requirements:  first-class  condition. — Harry  H.  Gardam  and 
Co..  Ltd..  Staines^ 292 

irjKn-KW  Turbo-Alternator  Set,  6,000  volta,  50  cycles, 
lUuU  3-phase.  complete  with  Contra-flo,  surface-type 
condensing  plant;  any  reaeonable  offer  accepted,  and  plant 
in  almojt  new  condition  throughout. — 658,  Electrical  Review, 
4.  Ludgate  Hill,  London. 

ARTICLES    WANTED. 

A.  LEAEOYD  A-  SON,  Bridge  Works,  Claptoo,  N.E.— 
Telephone:  Dalston  2278;  Telegrams:  "Frangible, 
Lowrlap,  London,"  buys  for  prompt  cash  every  description 
of  second-hand  Generating  Sets,  Accumulators,  Motors, 
Transformers,  old  Arc  Lamps,  Meters,  Cable.  Scrap  Metals, 
Metalhc  Drosses,  &C.,  &c.  Inquiries  solicited.  Established 
over  50  years^ 7701 

DELCO-Light  Power  Stand  wanted,  J  h.p.,  32-volt  motor 
on  stand.    Must  be  cheap. — Hawnt,  110,  Colmore  Row, 
Birmingham.  8268 


GENUINE  Enquiry. — A  wholesale  house  requires  rock 
bottom  prices  from  manufacturer  and  Continental 
importer  for  electrical  accessories,  including  distribution  boards 
and  combined  switches  and  plugs. — 2557,  Electrical  Review, 
4.  Ludgate  Hill.  London. 

PLATINUM  Scrap  wanted  for  cash;  highest  market  price 
given.      Call,  nr  parcel  by  post,  prompt  cash  by  return. 
— L.   Stem,  Rotunda  Buildings,   5,   Bold  Street,   Liverpool. 
8276 

WANTED,    Alternator,    two  and   three-phase,    for   testing 
purposes;   various    voltages    and     periodicity.— E.    P. 
Winder,  Belgrave  Electrical  Works,   Leeds.  2554 

WANTED,  new  or  second-hand,  150-h.p.,  three-phase, 
2o-cycle,  400/440-volt,  360  r.p.m.,  slip-ring  Motor. 
State  price  and  maker's  name. — ^75,  Electrical  Review,  4, 
Ludgate  HOI,  London. 


WANTED,    1,000-h.p.,    Browett,    triple-expan-sion    Engine. 
— State  price  and  where  .same  can  be  inspected,  to  2574, 
Electrical  Review,  4,  Ludgate  Hill,  London. 


PQA  per  oz.  given  for  Platinum  Scrap,  in  large  or  small 
A/wU  quantities.  Call  and  be  convinced  before  selling 
elsewhere.  Parcels  by  post,  prompt  cash  per  return.  The 
original  firm.— The  Depot,  1.56,  Charing  Cross  Road,  London, 
W  CI ' S.275 

AGENCIES. 

ACOMl'.VNY  with  a  large  wholesale  electric  business,  with 
branches  throughout  the  United  Kingdom,  is  prepared  to 
negotiate  for  .Agencies  for  electrical  goods  of  merit* — 2476, 
Electrical  Review,  4^  Ludgate  Hill.  Ijondon. 

AGENTS  wanted  by  a  large  firm  of  a.c.  and    d.c.    motor 
manufacturers,  for  London  and  provinces.— 2518,  Elec- 
trical  Review.  4.  Ludgate  Hill.  London. 

BUYING  .Agency  wanted.— London  firm  of  factors  wi.sh  to 
get  in  touch  with  Manufacturers  or  direct  Importers  of 
tumbler  switches,  porcelains,  wood  blocks,  ironclad  switch- 
gear,  and  other  regular  electrical  lines.  Advertisers  would  he 
prepared  to  place  substantial  orc'ers  and  pav  cash. — Appiv  in 
first  instance.  2.560.  Electrical  Review,  4,  Ludgate  Hill, 
I  on  don. 

FIRM  of  Electrical  Engineers  in  London  (established  lo 
years),  with  large  office.s  .situated  in  the  City,  open  to 
represent  first-cla.-is  engineering  firm  in  either  electrici I, 
mechanical  or  power  plant.  Have  first<lass  connection,  or- 
ganisation and  energetir  methods  of  business.  Directors  fully 
inalified  engineers.— a>56,  Electrical  Review,  4,  Ludgate  Hili. 
Tjondon. 

FOREIGN    Agencies    quickly    obtained    bv   advertising    in 
foreign    papers.       Rates    from     Deacon's     BritiA    and 
Foreign   Advertising  Agenr-v.   l.eadenhall  Street,   London 
1820 

BUSINESSES  FOR   SALE  AND  WANTED. 

BI  RINFSS  v.nnted.^An  eleftri<-,il  firm  in  desiroud  of  secur- 
ing suitable  shop  promiscj  in  a  buiT'  London  district, 
and  would  be  prepared  to  take  over  stocks  at  fair  valuation.— 
Q669,  Electrical  BeTiew,  4,  Ludgate  Hill.  London. 


MISCELLANEOUS. 


CONDUIT  Fittings  for  home  and  export,  manufactured  by 
Malleable  Fittings,  Ltd.  (manager,  J.  T.  Forrester),  34a, 
Dorset  Road,  South  Lambeth,  S.W.8.  'Phone  :  Brixton  3123. 
2550 

ELECTRIC  Lamps. — Half- watts,  any  voltage  or  wattage; 
immediate  delivery;  large  or  small  quantities.  Write 
for  particulars  of  big  discounts  for  cash. — H.  Oliver  &  Co., 
13.  Beer  Lane,  London,  E.G.  8271 


INQLTIRIES  are  invited  for  Distribution  Boards  in  real  oak 
and  teak,  all  ways  up  to  10,  English  make  throughout, 
with  brass  or  copper  mountings. — Walters  A:  Co.,  12,  Ciiv 
Garden  Row.  N.l.      Telephone  :    Clerkenwell  3197.  828.") 

INSTALLATION   Engineer   wishes   sub-let   work.        jE2,000 
turnover;  or  amalgamate.     W.  district,  London.— ^287. 
Electrical  Review,  London. 

METERS. — Repairs  of  every  description  undertaken.  New 
meters  supplied,  send  us  your  enquiries. — The  Victa 
Electrical  Co..  47,  High  Street,  Battersea,  S.W.  Telephone  : 
780  Battersea. 2481 

SECOND-Hand  Plant  examined  for  purchase. — British  En- 
gine, Boiler    k    Electrical    Insurance    Co.,  Ltd.       See 
p.  xlv. 473 

NOTICES    RELATING   TO    PATENTS. 

PATENTS,    TRADE    MARKS    *.    DESIGNS 

IN    ALL    COUNTRIES. 

LEWIS    WM.    GOOLD,    CHARTERED    PATENT    AGENTS, 

BritiA  Memberi  of  the  American  Patent   La)o  Assariatian  and  n'  the   Iintitute  of  PaUmt 


Lewis  Wm.  Goolo, 


Rowland  L.  Goold. 

F.C.I   P.A.,    F.C.S..   A. I. A.c.   A.I.C.S, 
,-   '•  rHftfimacy"  B'hav,.  Telephone:   CeiUrtU  S709 

6   CORPORATION    STREET,    BIRMINGHAM, 


OFFICIAL     NOTICES. 


STATE  ELECTRICITY  COMMISSION  OF  VICTORIA. 


Tender!  for  Plant. 

TENDERS  are  hereby  invited  for  the  supply,  delivery,  (fcc., 
of  the  following  for  the  Morwell  Power  Scheme:  — 
Copies  of  tender  form  and  specification  may  b«  obtained  or 
ingpectsd  upon  apphcation  to;  — 

Agent-General  for  Victoria, 
Melbourne  Place, 

Strand, 

London,  W,C.2. 
Specification  No.  23/6 — Ash  and  Dust  Extraction  Plant. 
Charge  :  £1  2s.  for  the  first  two  copies  of  tender  form, 
conditions  of  contract,  and  specification  complete.  This 
charge  will  be  returned  on  receipt  of  a  bona-fi-de  tender.  A 
third  or  any  further  copies  will  be  supplied  for  the  sum  of 
£1  Is.  each,  not  returnable. 

PrsJiminorj/  Deposit  :  A  preliminary  deposit  of  £50  is  re- 
quired to  be  lodged  with  tender. 

The  Commission  does  not  bind  itself  to  accept  the  lowest 
or  any  tender. 

Tenders,  on  prescribed  fonn,  properly  endorsed,  and 
addres.sed.  must  be  delivered  to  the  undersigned  in  Melbourne 
not  later  than  !)  p.m.  on  March  7th,  1923. 

R.  LIDDBLOW, 

Secretary. 
State  Electricity  Commission  of  Victoria, 

Melbourne.  Australia.  2487 


Half-Watt 
LAMPS. 


TILBURG, 


Holland. 


F.  WBGGINS  &  SONS. 

Telephone:  Avenue  2248 


MICA 


FOR  INSULATION. 

Largest  Stock  in  the  World, 


102,  103  &  104,   Mlnopiet,  LONDON,  E.I. 


r 
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The  NCS*  Hyper-Scale  Instrument 


made  only    by 

NALDER    BROS.   &    THOMPSON,    LTD., 

is  the  new  N*OS* 
Long -Scale  Instrument 

Made   with    Moving    Coil   or    Soft    Iron    movement. 


FOUR-INCH    DIAL 
FOUR-INCH  SCALE 

FIVE-INCH  DIAL 
FIVE-INCH  SCALE 


SIX-INCH    DIAL 
SIX-INCH    SCALE 

EIGHT- INCH    DIAL 
EIGHT-INCH  SCALE 


REDUCED    PRICES. 
QUICK    DELIVERIES. 


NALDER  BROS.  &  THOMPSON,  LTD., 


97a,    DALSTON    LANE 


T<:Uphonc-Dahloa2365  {3  linn). 


Codts—Wttttrr,  Union  iUnioertol  and  Fine  UUtr  EdilUm)  anj  B.E.A.M.A. 


LONDON,    E.  8. 

TeUgrams — "Occlude"  Kinland.  Lcndon. 


Berry's  Electric.  Ltd..  S.  Dean  Street.  Manchester. 
Berry's  Eleclrfc,  Ltd..  Oozells  Street.  Blrmln»>ham. 
Berry's  Electric.  Ltd..  8S-86.  Newman  St..  Oxford  St.. 

London. W.  I. 
Wm.  McGeoch  &  Co..  Ltd. .  28,  West  Canpbell  St. .  GlasfSow. 


Robert  Buwran  &  Co..   Ltd.,  4,  St.  Nicholas  Building, 

Newcastle-on-Tyne. 
Simpson,  Bakers  Co.,  4,  St.  An!>ustine's  Place,  Bristol. 
Berry's  Electric,  Ltd.,  Doneiial  Square  Sooth,  Belfast, 
Berry's  Electric,  Ltd.,  94-%,  Middle  Abbey  St..  Dublin, 


Balmer,  Lawrie  &  Co. .  Calcutta. 
Greaves.  Cotton  &  Co.,  I,  Forties  Street.  Bomkay. 
Samuel  Brown.Ltd..lohnston  St. .Wellington.  N.Zealand. 
Ernest  Denioly.43.  Rue  de  Trevlse.  Paris. 


The 


heWEIR^ 

Corrosion 
Detector, 

A  Simple  and  Reliable 
apparatus  for  Testing  and 
Registering  the  condition  of 
Feed  Water     ::  ::  :: 


Should  be  in  every 
Power  Plant 


Complete  in  case  with  full  instructions. 

G.  &  J.  WEIR,  LTD.,  gtl^8^'*>^: 
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LUX 

CELLS 

for 

TRAIN 
LIGHTING. 


1  he  Royal   Train  on  the  Mysore  Railway — usej  by   H.R.H.   The  Prince    of 
IVales    during    his    visit    to    India — lighted    and    ventilated    by   LUX  Cells. 


LUX  Cells   are   used  by  the   leading   railway 

companies  of  the  world.    A  new  and  improved 

type  for   Indian   and    Home    railw^ays,  w^here 

headroom   is    limited,   is   available. 


ASiK    FOR    PARTICULARS. 


^QHtlnrtt^ 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


CLIFTON    JUNCTION, 

Nr.   MANCHESTER. 


57,    VICTORIA    STREET, 

LONDON,   S.W.I. 


And   at   Bombay,   Calcutta,   Sydney,  Johannesburg,   etc. 
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:2^     Your  1923 
Stock 
should 
include 

these 


ELECTRIC 
FIRES 


are    best    in    every    detail    of 
design,  construction  and  finish. 

Note  the  neat,  effective  finish  of  the  two  models 
illustrated — that  is  what  makes  your  customer 
want  them.  And  you  may  rely  on  the  Sullivan  ele- 
ment giving  a  full  measure  of  satisfactory  service. 
IMMEDIATE   DELIVERIES   GUARANTEED. 


H.j  V». 


SULLIVAN', 
Ltd., 

Wincltester  Mouse, 
LONDON,  E.C.  2. 


H<-fhU,cdr,cdcMurk. 


UNIVERSAL 

VOLTAGE 

ELECTRIC 

IRONS. 


Weiglil  ;  5  lb.       Loading  :   3J0  \^aUs  (approx.).      Heav.Iy 
Nickel  Plalcd,     Compleic  » ilh  5  >du  Flexible  and  Adapter. 


22/6 


Other   REAKO  Specialities   include    HEATER-TOASTERS 

(660  watts),  DOMESTIC    ELECTRIC    IRONS   (330    waits 

for   100/120  and    200  250-vclt  circuits),  etc. 


THE  RUSSELL  ELECTRICAL  APPLIANCES  CO.,  U" 

Manufacturing  Electrical  Engineers  <&  ElecttoPlaters, 

WORKS; 

Alliance  Mills,  Belfast  Road,  Stoke  Newington,  London,  N.  16. 

Telegrams  :  "  Leclruss  Slokc  London."  Telephone  :  DaUlon  4026. 


These  are  the 
LAMPS  for  DARK  PASSAGES 

Philips'  ^-Candle  Power  Night  Lamps  fill  a  long-felt 
want  in  Hospitals,  Hotels,  Theatres,  Cinemas, 
Nurseries,  Fire  Alarms — in  fact  all  places  where  a 
permanent  light  is  required.  The  consumption  of 
these  lamps  is  practically  nil,  yet  they  provide  just  as 
much  light  as  is  necessary — and  there  are  no  fire  risks. 


Continuous  Current  from   150-volt  upwards. 
Alternating  Current  from  llO-volt  upward*. 

There  are  tremendous  possibilities  for  the  sales 
of  this  Lamp.    Write  for  Trade  Terms  at  once. 


3'3 


PHILIPS'  ^-CANDLE  POWER  NIGHT  LAMPS 


SoU-  Agcnl  /or  Gnat  li 


aii.l  Inhiiul: 


[The  average  burning  life  of  Philips'  .1-Candle 
Power  Night  Lamps  is  three  times  that  of 
ordinary  metal  filament  lamps. 


A.     DE    JONG, 

St.  Andrew's  House, 

32/3-1,    HOLBORN    VIADUCT, 

E.C.I. 


Manufactured 
under  Patent 
No    I -t  5400. 
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THE   FINEST  SLATE   PRODUCED   FROM   WALES. 

Specify  "INERT"  SLATE 

to  ensure  absolute  Safetr  and  Satisfaction 
FOR     ALL     ELECTRICAL     SWITCHGEAR. 

wrrta  or  -piytni        THE  ELECTRICAL  MINERAL  PRODUCTS,  LTD., 

Hop  SOU  42,   BLACKFRIARS   ROAD.   S.E.  1. 


"^  MACFARLANE  ENGINEERING  l?n.. 

Nett^eplee   Road,    Cathcart. 

DYNAMOS  and  MOTORS. 

See  Monthly  Advertisement.  Dec,  22nd  &  J.m.  lath. 


Armature,  Dynamo  and  Transformer 
Stampings.  Plain  and  Slotted— to  cus 
tomer's  drawings  or  prints  Dynamo 
and  Transformer  Sheets,  Swedish  Iron 
Rods  and  Bars,  black  and  bnffht  drawn. 
TURNER  BROS.,  I34.  Upper    Thame,  St    EC. 

ms    "  ShseHjon.    London.'       Telephone     3A£  Centr»L 


■  II  ..iMiiMiiiMiiiiiMuvnmTnnfnnfnfff^nfnnnnffn 


MANUFACTURED  6  SOLO 
ITD 


mi  AWBEUTTELLCi 


53.VIC-rO«IA  ST.    S.W 

SO©  POR  UST5 1  WSCOWITS 


ittMmmmmmmtmitiiimitmuimimimmMmtmmmmimtmmtuuuii 


FOR    URGENT    REWINDS 

AND  GENERAL  MOTOR  &  DYNAMO  REPAIRS. 
CREWE,  ALLEN  &  CO.,        A.C.  &  D.C. 

32,  Chapel  St.,  Cripplepate,  LONDON,  E.C.  2.    Tekp  :  ciorkenwcii  3847. 


SLATE 


&  MARBLE  PiHELS 

ASHFORD,  DUNN  &  CO., 

RYDE    STREET.     HULL. 

Tfl/i;;  "  Mantel.  Hull."  Telep:  7677  Centr&L 

Manufacturers  of  every  dasoriptlon  of  Slate  and 
Marble  Work  for  Electrical  Pumoiet. 


COMMUTATORS 


Uf  ATI  IFF    PO      ^^'  ^^^^'^  ^^'^'''  BAHERSEA, 


■Pltont    tATTEHSCA   1943.    LONDON,  S.W.11. 


Electric    Welding    Machines 

:  Darsohms  Low  VoltaRC  Arc  Welder  : 

for  Alternating  and  Direct  Current  Circuits. 
DAYSOHMS.  LTD..  66.  SOUTHAMPTON  ROW,  W.C.  I.    Museum  645. 


Single,  Two  and  Three  Phase 

Noz^7xxxjiv[^x^i  A 
jvroTons,    iLiTr*.,  *^ 

EAST     MILL     STREET,    DEWSBURY.     .    .     . 


The  latest  thing  in  Flashers- 
Have  you  seen  it?" 


So  extra  vnrinii. 
Nu  fitting  up. 
f/othdng  to  Ktl  out 
of    order    in    this 
fiasber. 


JUST  the  thing  for  advertising  shop  windows  after  closing 
time  and  equally  useful  for  counter  signs.  Can  be  fixed 
in  any  ordinary  lampholder  and  used  on  any  voltage. 
Simple.  Automatic.  Cheap.  The  only  flashing  switch 
which  operates  in  a  vacuum,  giving  long  life  and  freedom  from 
trouble.     Every  contractor  should  stock  it — it's  a  sure  seller. 

Write  to  the  Sole  Manufacturers  : 

CALPHOS  ELECTRICAL   CO.,   LTD., 

70,    Victoria    Street,    London,    S.W.l. 


CALPHOS    FLASHING    NOVELTY    SIGNS 
FOR    ALL    PURPOSES. 

USE   CALPHOS   METAL   FILAMENT  LAMPS  (Fully  Guaranteed) 
FOR    ALL    YOUR    LIGHTING. 


Immediate    Deliveries    from    Stock. 


Thi 


Telephone  : 
Victoria  7857. 


Calphos  Flashing  Adaptor 
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Clean,  sharp  threads  a  feature 
of   SIMPLEX  CONDUITS. 


/    LOOK   ^, 

I  FORTHE         \ 

SIMPLEX 

V        TRADE        / 
^v    MARK    / 


Our  previous  advertisement  gave  one 
reason  why  it  is  more  economical  to 
install  SIMPLEX  CONDUITS 
and  FITTINGS.  Here  is  another 
—  and   there    are    more    to  follow  ! 


S 


OME    enamelled    screwed    conduits    are 
"  blacked  "  after  the  threads  are  cut. 
The  enamel  consequently  clogs  the 
threads  and  effectively  checks  elec- 
trical continuity. 


Others  are  screwed  after  enamelling. 

The  threads  are  then  exposed  to  the 
atmosphere,  and  the  greatest  cor- 
rosion occurs  at  the  weakest  portion 
of  the  tube. 

SIMPLEX  enamelled  CONDUITS  are 
first  thoroughly  cleaned  and  effectively 
rust-proofed  by  stoving  on  an  absolutely 
non-porous  layer  of  durable,  tenacious 
and   elastic   enamel. 

The  threads  are  then  carefully  cut  and  protected  against 
rust  and  other  damage  by  guard  caps,  which  are  not 
removed  until  the  conduit  is  ready  for  use. 

This    is    another    reason    why  it    is    more    economical     to    install    SIMPLEX 
CONDUITS   and   FITTINGS    and   their  price    is  entirely  competitive. 


SIMPLEX  CONDUITS  LIMITED, 

GARRISON    LANE,  -  -  BIRMINGHAM. 
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TESTED 


AND 


PROVED 


THAT 
AND 


TIME  A.O  MONEY 
,s  SAVED 


BY  USING 


JCW 

PATENT 
WIRING  SYSTEM 

The  only  Sysrem  wihh  a  real  Uniuersal 


FOUR  BOXES-JK''^       NOTE. 

IN  ONE        "^  SHUTTER 

ALL  TOTALLY         I      CLOSING  OPENINGS 
ENCLOSED  la  NOTRequiREtJ 


FIXING  CLIPS 


NO  CL'TTINQ  TOOLS  REQUIRED. 

MINIMUM  NUMBER  OF  SPECIAL  PARTS. 

PERFECT  CONTINUITY  THROUQHOUT, 

ALL  FITTINOS  SUPPLIED  PuADY  FOR  USE, 

INEXPENSIVE  IN  MATERIAL  AND  LABOUR. 

SAVES  TIME  IN  YOUR  STORES  &  ON  THE  JOB. 

Fittings  can   be  used  with  any   nnake  of 
Metal  Sheathed  Cable. 

WRITE  FOR  NEW  ILLUSTRATED  LIST  TO  THE 

Patentee  and  Sole  Manufacturer  : 

J.    C     WHITEj   A.M.I.E.E., 
1,  Cumberland  St.,  Deansgate, 

MANCHESTER. 


66 


IRRA" 


LAMPS. 

In  Standard  &  J- watt  Types. 

BUY    DIRECT  from 
the  actual 

MANUFACTURERS. 


25  volts 

to 
250  volts 


LARGE 
Stocks  in 
LONDON. 


FULLY    GUARANTEED. 

Ask  for  our  New  Price  List  and 
TRADE  TERMS,  which  allow 
an   adequate   margin  of   Profit 

for  RE-SALE. 


THE 


IRRADIANT  LAMP  WORKS 


4,  VERNON  PLAGE,  SOUTHAMPTON  ROW, 

LONDON,     W.C.I. 

TELEPHONES    -        -      [    Museum     ^690. 
TELEGRAMS:     "  IRRALAMPS,    Westcent,   LONDON." 
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WM-  MCGEOCH  &  CO.,  LTD 

28,  West  Campbell  Street,   GLASGOW. 
BmUINGHAM    LONDON    NEWCASTLE. 


Manufacturers  and  Designers    of 


IRONCLAD 
DISTRIBUTING  BOARDS 


FOR    ALL     PURPOSLS. 


SWITCHBOARDS,  FUSES,  SWITCHGFAR,  ELECTRIC  LIGHT  FITTINGS.  4c. 


THE  ORMOND  ENGINEERING  CO., 


1^9^^  JL^JL^    W  W    %^9  199,   PENTONVILLE    ROAD, 

LONDON,   N.  1. 


&  SMALL  MACHINED  PARTS. 


0 
1 

ill 


'Phone:    HOLBORN   1812. 
Telegrams :    ORMONDENGI,  KINCROSS. 


tli'i!  _m   EX.B   T 


RedR 


(RON  FREE 

85/15% 


w 


BRIGHT  RAY. 


Brbhl"  R< 


IRON  FREE    8O/20X 


For  highest  temperatures  up 
to  1000°  C.  For  Furnacei 
and   Radiators. 

RED   RAY. 

Ideal  (or  Radiators  and 
Cooking      Apparatus     up     to 

1000  c. 

GLOW 
RAY. 

For  low 
tempera- 
ture glow- 
ing Radia- 
tor i  and 
Apparatus 
up  to  800' 
C. 


'MAKERS 


AGENTS 


BRITISH  MM)E    JHera^fcin&et:  DonelR)binson»g| 
NTrKFI  rHDnNfFSi GEORGE  STREET    3.  Staple  Inn., 


^ 


\\\ 
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1  Precision  Screw  Co.  IT. 

a  MACDONALD  RQAD.WALTHAMSTOW.LONDON.E.17. 


Quality 
Price 
Service"  '* 


MICA  &   MICANITE. 

MICA  PAPER,  MICA  CLOTH, 
FLEXIBLE  MICANITE,  &c.,  &c. 

Lowest  prices  in  the  trade  and  quickest  delivery, 
J.  MOORES  &  Co.,  Brougham  St,  SALFORD,  Lanes. 


(GENUINE  AMERICAN.) 

SHEETS,  BODS,  TUBES,  BUSHES,  DISCS,  WASHERS. 

Send  YorR  ENgriRiF.'i  for  abovf.  to 

AITCFIIM  ib  WAVPQ   woodside  wobks, 

•rid  31  111    CSC     a.n.M.MUJ^  HIGHGATE,   LONDON,  N. 

'        ■■Austatc?.  Higate,  London." TclephoiiL- :  1 170  Homscy.  J 


THE 

Electric  Tramcar  Hand-Book 

For    Mttornien,    Inspectors   and   Depot    Workers. 
utZ  By  W.  A.  AGNEW. 

3s.  6d..  Po.i  Fre.  3s.  8d. 

THE     ELECTRICAL      REVIEW,     Ltd.. 

4,   Ludgate   Hill,   London,   E.C.4. 


"ALPHA"  CABLE  CONNECTOR. 

"'Tr::.,yy  ^  ^^    SWEATING.    ^  ^„  c".^ i.p. 

THOR     «Ki''T'ir,  MADE     IN     ALL    TYPES    AND    SIZES.        i''™  ""strIl. 

ISW,(S>K(  "      SWANSEA. 

HASLAM  &  STREHON  'SSS.  1° 

CARDIFF.     BRISTOL    and    SWANSEA. 


CASING  &  CAPPING 

Manufactured   by 

josc^  'wir.ESivTi'rEC  dc  co. 

(Succeison  to  BOURNE  &  GROVEl. 
■Contrtetort  to  e.P.O.  Bridge    Saw    Mills,    WORCESTER. 


V.I.R.  CABLES  &  FLEX 


SATURN     BRAND. 


FOR  POWER,  LIGHT,  TELEPHONE 

AND      SIGNAL    PURPOSES. 

CAB  TYRE  SHEATHED  CABLES. 

COTTON  COVERED  WIRES. 

BELL  WIRES. 


Samples  and  prices  from 


H.W.Siiiiith^gp^^l 


aRAM. :  SMITH  LYDBROOK. 
'PHONE:  S  LYDBROOK. 


Electric  Cable   Manufacturers 


-  LYDBROOK,  Glos. 


PRESSLAND   ELECTRIC   SUPPLIES,  LTD. 

Managing  Director  :      Clifford  Pressland,  A.M.I.E.E. 


RADIO  SUPPLIES 

WHOLESALE     ONLY 

Our  1923  Catalogue  is  now  ready  and  will 
be  sent  on  application  to  bona  fide  traders. 


HAMPTON-ON-THAMES. 


Pon  HOUSING  SCHEMES  us. 

BASTIAN  METERS 

Selling  in  Thousantism 
THE  BASTIAN  METER  CO.,  Ltd., 

Bartholomew    Works,   Kentisii    Town,   N.W.S. 


THE    "QUICK WAY"    COIL  WINDER. 

The  Machine  which  will  make  coils  four  times  as  quickly  as  any  other  method 
of  windinK.  The  "OUICKWAY"  Winder  makes  into  perfect  Shape  coils 
of  any  size  with  any  section  of  wire  and  any  number  of  turns  Automati- 
cally builds  the  coil  without  distortion  to  the  radial  shape  of  the  slots  in  th. 
core.     The  one -operation  machine  which  can  be  worked  by  a  boy. 

Demonilralhni  ill  o^polnlmcnl.    Further  pcrllculan  from  lU  /niienlms,  Palcniea 
and  Sole  Makers : 

THE   MIDLAND   DYNAMO  CO.,  Ltd., 

Volta  Workt,  Belgrave  Gate.  LEICESTER.        Phone  :  Cent.  172. 
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The  Industrial  World's 
Greatest  Criminal 


Industrial  Lighting 
Equipment 

Industrial  Warning 
Signal? 

Shop-window 
Lighting   Equip- 
ment 

Autoniohil 
Accessories 


Gentlemen  of  Industry : 

We  have  in  this  court  of  public  opinion 
the  most  fiendish  criminal  in  the  industrial 
world.  He  injures  workmen— cruelly  and 
without  conscience.  He  steals  time- 
ruthlessly  and  without  repentance.  He 
spoils  merchandise— the  scrap  heap  is  his 
monument. 

One  quarter  of  all  the  factory  accidents,  many  thousands 
annually,  can  be  traced  to  him.  Great  Britain  loses  over  a 
million  a  year  in  wages,  compensation  and  medical  attention 
in  fighting  him.  Other  countries  are  reckoning  up  their 
losses  now,  and  planning  to  stamp  this  criminal  out  of 
business. 

He  is  known  among  illuminating  engineers  as  "Poor 
Factory  Illumination  " — the  greatest  menace  to  industrial 
production,  profit  and  harmony  in  existence.  His  reign  will 
last  until  those  responsible  subject-  him  to  the  one  thing  he 
cannot  withstand — Correct  Illumination. 

THE   BENJAMIN  ELECTRIC  LTD. 

Brintwood  W«rk»,  Ttriff  Road,  Tottcnbam, 
LondoQ,   N.  1  7 


INDUSTRIAL     ILLUMINATION 
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ELECTRICAL 
CONTRACTORS 

INSTALL 

SCEANDO 
LAMPS 

(HALF-WATT  &    VACUUM    TYPES) 


because 

you  will  please  your  consumers, 
you  will  get  a  good  insulation 
test  and  you  will  make  a  sub- 
stantial profit  on  your  contracts. 


USED    BY  :- 

G.P.O.   and    H.M.    OFFICE   OF    WORKS, 
also    LEADING     RAILWAY    COMPANIES, 
MUNICIPALITIES, 
TRAMWAY    UNDERTAKINGS, 
STEAMSHIP  COMPANIES,  Etc. 


We  are  Contractors  to 

THE  ELECTRICAL  CONTRACTORS' 
ASSOCIATION  OF  SCOTLAND. 


SEND     US     YOUR     ENQUIRIES. 


Wholesale  only 


CROWTHER&OSBORN,L" 

Sco.-indo  Sales  Oopl., 

7,  Blackfriars  Street, 
Salford, 

MANCHESTER. 


Glass  Works : 
Lamp  Works  : 

Telephones : 
Telegranns  : 


Bradbury,  Stockporl. 
Bollinglon,    Macclesfield. 

7207  City  Manchester. 
"Crandos,  Manchester." 

(■lIlBIIIBIliBlii^lHilWi.nilBlilBlllHWni! 


First    Grade 
British    Made 

SWITCHGEAR 


Write 

for  Latest 

Prices. 


Circuit    Breakers, 
Oil  Switches, 

&c.,     &c. 

J.  G.  STATTER  &  CO.. 

Queen     Anne*s    Chambers, 
Westminster,    S.W.   1. 

Telephone :      .      -      .      Victoria  61%. 


I 
I 
I 


EBONITE 

TONS 


SHEET.  ROD  and  TUBING  in  London  Stook.  in  various  QualitieB 
and  numerous  sizes.  EBONITE-VULCANITE  owing  to  its  special 
nature,  can  only  be  made  successfully  after  many  years  of  experience. 

We  have  been  manufacturing  this  material  top  nearly  70  years 

Manufacturers  of  EVERYTHING  that  can  be  made  in  EBONITE 

AMERICAN  HARD    RUBBER  CO. 


1 
I 
I 
I 


(BRITAIN).   LIMITED. 


'Eboniseth.  London.' 
Central  12754. 


I3a.   FORE   STREET, 

LONDON     E.C  2 


THIS  IS   WHAT  YOU  REQUIRE  I 


DELCOBLA8T 
POWDER 


1  lb.  Tin,  4/6 
Pott  Free. 


For  Obscuring  Glass,  such  as  Glass  Lamp 
Shades.  EleotricGlobes,  Windows.  PlateG  ass. 
&.C.  It  Is  also  the  ideal  Composition  tor  all 
obscuring  purposes  relative  to  Photography. 
The  outstanding  feature  of  "  DELCOBLAST  " 
Is.  when  once  on.  It  is  on  for  good,  cannot 
be   scraped    off   or    removed    by   chemicals. 


The  FREDK.  CRANE  CHEMICAL  Co.,  Ltd  , 
Bordesley  Green     -       -     BIRMINGHAM. 


THE    **FACILE"    TERMINAL. 


Ready  for  attachment, 

ADVANTAGES.-lndeslnjctible.      Facility   with   which  it   can  be  fixed  to  cable 

Double    itrenBlh    by    havins    two    thicline«ici    o(    metal.       Certain   contact    belweet 

lerminal    and    wire   alwayn   assured.       All  in  one  piece  ;    no  loose  parts. 


Send  for  Pricea  and  Liat  of  All  Kindi  of  TerminaU 


ROSS  COURTNEY  &  CO.,  Ltd., 

UPPER    HOLLOWAY,   LONDON,   N. 
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Tele^irsimB : 
•  "DY1»AM0, ' 
0LDHA3I. 

T<:-li-pii<»c  : 
300  (two  tiaes). 


J.P.HAll*C»'P 

OLDHAM. 
MOTORS 


Fig.    No.  378. 


AND 


DYNAMOS 


FOR 


50-H  P.     D.C.     MOTOR    WITH     BEDPLATE    AND    OUTER     BEARING. 


Direct  or 
Alternating 

Current. 
♦♦♦♦♦♦♦♦♦♦ 


BROOK  MOTORS. 


The  Electric  Motors  of  our  Manu- 
facture are  the  result  of  over  30 
years'  experience. 

They  embody  the  highest  quality  of 
Workmanship  and  Design,  cind  have 
Efficiency  and  Power  Factors  ex- 
celled by  no  other  make,  irrespective 
of  price. 


IN*   size:s   froivi:   i  —  250  h.p. 


E.    BROOK,  LTD., 


BRANCHES : 
LONDON  :  1 1,  Queen  Victoria  St.,  E.C.4. 
LEEDS:  49,  Basingliall  Street.  _,  ■■■■■^■•^■^^•■■•■■i  n 

MANCHESTER:  54, Corporation  St.      Emprcss  Works,  HUDDERSFIELD. 

LEICESTER:    29,  Bowling    Green    St.  Telephones:    1629,     1630.  Telegrams  :"  Phi.se.  HuddcWd." 
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The  New 
Sunco  Electric 
Light  Fittings 
Showroom 


A  wonderful  selection  of  fittings 
displajed  in  an  attractive  manner 
— many  of  them  in  specially  con- 
structed "period"  rooms — makes 
selection  easy.  Both  you  and 
your  customers  will  receive  every 
attention. 


I 


A  new  catalogue  illustrating  a 
complete  line  of  fitting's  is  almost 
ready.  Copies  will  be  sent  to  all 
trade  houses  on  our  books.  In 
the  meantime  we  shall  be  glad 
to  send  you  an  abridged  list  if 
you  will  be  good  enough  to  ask 
for  it. 


Your     enquiries    will    be     appreciated — send    them    now — 
the  lowest  prices  consistent  with  the  highest  possible  quality. 


118-1 20,     CHARING     CROSS     ROAD, 
LONDON,  W.C.2. 


Ti-legrama  ; 
Telephone : 


'  Secahilis,   Wcstcent,  London" 
Oerrard  7766  (6  lines). 


D 


n 


BIRMINGHAM: 
30,  Paradise  Street. 

LEEDS: 
28,  Park  Place, 

NEWCASTLE-on-T/n  t 
Milburn  House. 

BELFAST: 

Gibson's  Buildings, 

Mill  Street. 


iilllllllllllllllllllllllUllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll;  ^t,       'j^  CJ  t^J^   tj^  >/5  P/Pj^^"^ 
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on  behalf  of  the  Coiiiiiiittee  ami  the  Corporation,  thanked 
the  Electrieity  Coinniissioners  for  the  assistance  which 
they  had  afforded.  From  its  central  position,  and  con- 
nected as  it  was  with  four  main  lines  of  railways,  there 
was  every  reason  to  anticipate  Leicester's  further  pros- 
perity. The  luaxinmm  power  of  the  works  in  1914  was 
7,300  kW;  this,  he  said,  had  risen  to  24,250 
kW.  It  used  to  entail  7i  lb.  of  coal  to  produce  1  kWh 
of  electricity,  Ijut  the  amount  of  coal  needed  had  iicen 
reduced  to  from  2i  to  3  lb.,  a:nd  might  possibly  be 
further  reduced  by  the  new  plant.  The  domestic  load, 
if  properly  treated,  might  become  as  great  as  the  power 


load.  The  Committee  had  submitted  a  scheme  to  the 
Corporation  with  regard  to  this  aspect  of  the  matter, 
and  the  Corporation  liad  given  it  its  strong  approval. 
Mr.  T.  ]{.  Smith,  City  Electrical  Engineer,  referring 
to  the  visit  which  he  paid  to  America,  at  the  request  01 
the  Committee,  ob.served  that  whilst  the  generating 
stations  which  he  had  the  opportunity  of  inspecting  there 
were  necessarily  all  on  a  large  scale,  it  was  not  in  that 
respect  they  excelled,  but  in  their  elaborate  system  of 
boiler-house  control,  and  in  that  sense  an  endeavour  had 
been  made  to  follow  their  example  in  the  new  Leicester 
works. 


THE     WALSALL     ELECTRICITY     UNDERTAKING. 


INAUGURATION     OF    NEW     PLANT. 


The  Walsall  Corporation  was  granted  a  Provisional 
Order  to  supply  electrical  energy  in  IS'JO,  and  tlie 
undertaking  was  commenced  in  1895. 

In  1913-14,  upon  the  advice  of  Mr.  E.  M.  Lacey, 
M.I.E.E.,  the  Corporation  decided  to  provide  a  new 
generating  station  at  Birclnlls.  and  to  change  over  to  a 


supply  two-part  tariff  for  medium-pressure  supplies  to 
factories  with  a  demand  of  not  less  than  20  kAV.  The 
method  of  measuring  the  maximum  demand  is  of  in- 
terest  in   tliat   it   is   designed   to  give  the   consumer  the 


Pig.   1. — BiucHiLLS  Ghnehating   SxAxroN,  Walsall 


r\NS0X    Plmi'lng    Station. 


CGOO-volt,  three-phase  system.  The  work  was  com- 
menced in  1914,  at  which  date  Mr.  H.  A.  Howie, 
M.I.E.E.,  was  appointed  engineer  and  manager  of  the 
tmdertaking. 

A    popular    feature    was    the    aii|ilii':itinii    of    a    l)nlk 


benefit  of  a  high  power  factor  and  rice  rersa.  In  1921-2 
I  he  net  number  of  consumers  was  2,108,  the  total  con- 
nections representing  14,948  kW,  and  the  capacity  of  the 
station  being  13,000  kW.  The  total  cost  per  kWh  sol.l, 
iiicludinu'  capital  charges,  was  2.47d..  tlie  total  amount 


1 

t'       ^ii^^^niRlllPW"'^^9F^^^^HR^H^^ta  - 

■ 

M 

Fig.  ;i.— .\  .j,(MIO-K\\'    r.iii  SU-I..1L  NosiiioM     li  i;i  u-Aiii  uNAuui. 
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kWh  aiul  the  maximum 


of  energy  sold  being 
load  4.050  k\V. 

In  South  Staffordshire  there  are  no  large  rivers,  so  the 
Birchills  station  was  erected  on  the  Wvrley  and  Essing- 
ton  branch  of  the  Birmingham  Canal  Co.'s  system,  and 


the  cooling  water  for  condensing  purposes  has,  up  to  a 
recent  date,  been  taken  from  this  canal.  With  this  water 
the  efficiency  of  the  station  was,  as  in  shown  by  Table  I. 
p.  9i^l,  considerably  above  the  average,  having  regard  to 
the  conditions  of  load.  However,  in  order  to  further  in- 
crease the  efficiency  and  to  provide  for  the  rapidly 
increasing  load,  provision  was  made  for  obtaining  a  con- 
siderably larger  volume  of  cooling  water  by  means  of  the 
Anson  pumping  scheme,  which  is  an  important  feature 
of  the  extensions  that  were  officially  inaugurated  on 
December  15th. 

The  canal  is  on  what  is  called  the  Wulverhampton 
level,  ajjproximattjly  G3  ft.  above  the  level  of  the  canal 
system  through  Walsall.  In  order  to  maintain  the 
water  at  the  Wolverhampton  level,  the  Canal  Co.  has 
found  it  necessary  to  raise  continuously  a  large  quantity 
of  water  from  the  Walsall  level.  These  pumping  opera- 
tions have,  on  occasions,  interfered  with  the  flow  of  the 
canal  at  Birchills  so  as  to  cause  the  high-temj)erature 
water  from  the  condenser  discharge  to  bank  up  to  the 
inlet,  thereby  raising  the  temperature  of  the  inlet  water, 
and  thus  reducing  the  vacuum. 

Therefore  the  Corporation  undertook  to  raise  from 
the  lower  canal  level  all  tiie  water  recjuired  for  the  higher 
level  canal,  and  for  these  services  an  annual  sum  is  pay- 
able by  the  Canal  Co.  The  agreement  also  provides  for 
the  Corporation  to  pass  the  whole  of  this  water  through 
the  condensers  at  Birchills  for  a  small  annual  contri- 
bution. The  total  volume  of  water  necessary  to  main- 
tain the  higher  canal  level  is  approximately  550,000 
gallons  per  hour,  which  is  more  tlian  sufficient  for  pre- 
sent condensing  water  recpiirements  at  Bircliills.  In 
addition,  tiie  Canal  Co.  has  provisionally  agreed  that 
the  Corporation  mav,  as  the  necessity  arises,  puuip  up  to 
1.200,000  gallons  per  hour. 

Fig.  5  shows  a  portion  of  the  canal  system  at  Wal- 
sall. The  pumping  station  has  been  erected  in  tlie  posi- 
tion shown  on  the  Anson  branch  of  the  low-level  canal 
sviitem,  and  tiie  hiirli-tcmperature  water  discharged  at 
tlie  higli  level  can  flow  back  to  tiie  low  level,  either  via 
llie  Walsall  or  the  Wolv.riiampton  Canal  .systems,  the 
distance  being  approximatciy  tiiree  and  a  half  miles  in 
either  direction.  Only  part  of  the  water  discharged 
through  tlie  condensers  at  Birchills  to  tlie  liigh-level 
canal  system  is  returned  as  descrilied  above  to  tlie  Anson 
brancii.  A  large  f|uantity  is  fiitiroly  passed  away  from 
the  Walsall  canal  system  to  tlie  Wolverhampton  c.inal 
system,  the  water  ijeing  made  up  by  the  admission  of 
cold  mine  water  to  the  low-level  system. 


The  water  Hows  to  the  [niuip  house  by  way  uf  an  open 
concrete  cliannel,  at  one  end  of  which  there  is  a  circu- 
lating water  screen  supplied  by  Messrs.  F.  W.  Brackett 
and  Co.,  consisting  of  a  perforated  disk  id  ft.  4  in.  in 
diameter,  rotating  at  low  speed,  with  cleanjing  jets,  are 
arranged  to  wash  away  all  debris 
collected  on  the  mesh.  The  screen 
passes  l.'jOd.OOO  galhins  ul'  water  per 
luiiiv. 

'i'hc  pumping  station  (tig.  i)  con- 
sists of  two  Mather  and  Piatt 
medium-lift  circulating  pumps,  each 
capable  of  delivering  7.400  gallons 
of  water  per  minute  against  a  total 
head  of  110  ft.  when  running  at  a 
speed  of  980  r.p.m.  Each  pump  is 
driven  through  a  flexible  couiding  by 
a  .330-h.p.,  three-phase,  50-period, 
JOO-volt  enclosed  ventilated  slip-ring 
induction  Brush  motor. 

Tlie  transformers  and  e.h.p. 
switcligear  at  the  pumping  station 
were  supiilied  liv  the  Metropolitan- 
\iekei-s  Co.,  Ltd..  artd  the  chlorinat- 
ing plant  l)y  the  Paterson  Engineer- 
ing Co. 

The  capacity  of  the  Birchills 
station  lias  been  increased  by  the 
installation  of  a  Brush-Ljungstrom 
lurbo-alternator  set  (fig.  3).  with  a  steam  pressure  of 
180  lb.  per  s(|.  in.  at  the  turbine  stop  valve,  245  deg.  F. 
superheat,  and  exhausting  into  a  vacuum  of  28|  in. 
The  set  is  capable  of  an  overload    of    25    per    cent.,    or 


]'"io.  .5.— Thr  Can'ai,  System. 

C,250  kW.  for  a  period  of  two  liours.  The  two  alter- 
nators have  a  comI)ined  output  of  5.000  kW  at  G,G00 
volts,  tliree-piiase,  50  cycles,  0.8  p.f. 

Tiie  tiirljinc  is  equipped    witli     an    auxiliary    steam- 
ihiven  oil  pump,  fitted  with  a  Mason  regulator  set  so  as 
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to  bring  the  pump  into  operation  wlien  the  oil  pressure 
of  tfie  main  pump  falls  below  a  predetermined  value. 

The  Brush  surface  condenser  has  a  cooling  area  of 
12,000  sq.  ft.,  a  capacity  of  58,600  lb.  of  exhaust  steam 
per  hour,  is  supplied  with  7,400  gallons  of  cooling  water 
per  minute,  and  is  capable  of  maintaining  a  vacuum  of 
■28f  in.  when  the  cooling  water  enters  at  a  temperature 
of  60  deg.  F. 

The  condenser  auxiliaries  comprise  a  four-throw 
Brush-Edwards  air  pump  driven  by  a  three-phase.  365- 
volt,  50-period,  enclosed-ventilated  Brush  induction 
motor  rated  at  42  h.p.,  and  a  lift  pump,  driven  off  tlie 
air-pump  crankshaft,  pumps  the  condensate  to  the  hot- 
well. 

Cooling  air  for  the  alternators  is  provided  by  a  Keith, 
Blackman  fan  driven  by  a  50-h.p.  Brush  enclosed- 
ventilated  induction  motor.  The  air  is  drawn  through 
a  Cleworth- Wheal  wet  air  filter  which  is  driven  by  the 
fan  motor  through  spur  gearing.  The  switchgear,  com- 
prising one  generator  and  three  feeder  ])anels,  was  su)i- 
plied  by  Messrs.  A.  Reyrolle  &,  Co. 

Before  the  Anson  pumping  scheme  was  put  into  opera- 
tion, official  trials  of  the  turbo-alternator  were  made  on 
May  23rd,  1922.  The  specified  conditions  upon  which 
ihe  contractor's  guarantee  of  steam  consumption  was 
based  were  :^ 

Steam  pressure  at  stop  valve 1801b.  per  sq.  in. 

Steam  temperature  at  stop  valve   ...  6'25  deg.  F. 
Vacuum,    with    cooling    water  at  60 

deg.  P.  28.75  in. 

Owing  to  the  temperature  of  the  canal  cooling  water 
being,  on  the  date  of  the  test,  somewhat  higher  than 
that  stated  above,  the  vacuum  was  lower  than  28.75  in., 
but  the  steam  temperature  was  higher.  After  correction 
for  these  variations,  the  result  of  the  trial  was  as 
follows ;  — 

Table    I. 
Steam  Consdmi'tion  in   lb.  per  kWh. 

Load,    k\V  Vac,    in.  Measured.  Corrected.  Guaranteed. 

2,328  28.30  13.56  12.53  «      13.0 

2,495  28.25  13.27  12.32  12.8 

3,942  27.98  11.65  11.14  11.78 

4,968  27.62  11.48  11.00  11.42 

4,845  27.40  11.80  11.10  11.42 

During  the  above  series  of  tests,  on  loads  ranging 
from  2,328  to  4,968  kW  over  a  period  of  eight  hours,  the 
coal  consumption  was  2.26  lb.  per  kWh  generated,  the 
calorific  value  of  the  coal  being  10,130  B.th.u.  per  lb. 
"  as  fired  "  ;  the  thermal  efficiency  of  the  station  was 
14.85  per  cent. 

After  the  Anson  pumping  scheme  was  put  into  opera- 
tion, further  trials  took  place  on  November  22nd,  1922, 
and  the  following  are  the  results  obtained:  — 

Table  II. 

Load   (average)  5,030  kW. 

Steam  pressure  at  turbine  stop  valve     ...  166  lb.  per  sq.  in. 

Steam  temperature  at  turbine  stop  valve  662  deg.  F. 

Vacuum  (bar.  29.95  in.)       28.90  in. 

Cooling  water  temperature  : 

Ckindenser  inlet  49  deg.  F. 

Condenser  outlet  61  deg.  F. 

Condensate  (average  per  hour)  ...  52,1001b. 

Steam  con.sumption  (as  measured)        ...  10.36  lb.  per  kWh. 

The  test  commenced  at  10.30  a.m.  and  finished  at  4.30 
p.m.,  and  during  the  trials  the  whole  of  the  commercial 
load  of  the  station  was  carried  by  the  Brush-Ljungstrom 
set  for  a  period  of  six  hours.  The  load  varied  from 
3,700  to  5,450  kW.  The  coal  consumption  was  1.92  lb. 
per  kWh  generated,  its  calorific  value  being  10,160 
B.th.u.  per  lb.  "  as  fired  "  ;  the  thermal  efficiency  of  the 
station  was  17.49  per  cent.  No  allowance  on  steam  con- 
sumption was  claimed  by  the  makers  for  variation  of 
load,  and  none  is  included  in  the  al)ove  figures.  The  set 
has  been  in  continuo\is  operation  since  February,  1922. 
It  was  not  overhauleil  or  prepai-ed  foi-  test  prior  to  the 
trials  being  made. 

As  an  indicatioii  of  the  perforinance  of  the  plant  over 
a  weekly  run,  tlic  actual  recorded  resvilts  for  the  weeks 
ending  October  15th  and  November  5th,  1922.  are  given 
in  Table  IIL  They  compare  the  performance  before  and 
after  the  Anson  pumping  scheme  was  brought  into  opera- 


lion.     During  both  weeks  the  Brush-Ljungstrom  bet  only 
was  running. 

Table  III.    "' " ' 

Week  ending  We-k   endin|> 

Oct.  ISlh  .Nov.  ill). 

kWh  generated         252,540  285.840 

Maximum  load          .3,200  kW.  4,100  kW. 

Load  factor              47%  41.5% 

Temperature  of  cooling  water  78  deg.  P.  47  deg.  P. 

Coal  consumed          301  tons.  299  tons. 

Calorific   value  of    coal      ...  10,050  B.th.u.  9,910  B.thu. 

per  lb.  per  lb. 

Coal  per  kWh  generated   ...  2.671b.  2.35  Ih. 

Thermal  efficiency              ...  12.7%  14.t3:'„ 

It  w411  be  observed  that  the  station  was  operating  on 
a  higher  maximum  load,  but  a  lower  load  factor  during 
the  week  ending  November  5th  than  it  was  during  the 
week  ending  October  15th.  It  may  be  thought  that  the 
excellent  results  are  due  to  the  high  load  factors. 
Therefore,  to  avoid  any  such  misconception  it  may  be 
pointed  out  that  the  annual  load  factor  of  the  Birchills 
station  on  the  same  basis  is  about  30  per  cent.,  and  that 
in  order  to  attain  this  figure,  under  the  varying  con- 
ditions of  general  electricity  supply,  the  weekly  load 
factors  must  necessarily  vary  between  40  and  50  per 
cent.  However,  the  records  show  that  under  very 
similar  load  conditions  the  thermal  efficiency  of  the 
station  was  12.7  per  cent,  for  the  week  ending  October 
15th,  1922,  and  that  after  the  Anson  pumping  station 
was  put  into  operation  the  efficiency  improved  to  14.6 
per  cent,  in  the  week  ending  November  5th,  1922.  This 
greatly  improved  efficiency  is  in  itself  a  sufficient  indi- 
cation of  the  success  of  the  scheme. 

Since  the  inauguration  of  the  Birchills  station,  a 
steady  extension  of  the  6,600-volt,  three-phase  feeders, 
and  also  4-core,  400-volt  distributors,  has  been  carried 
on,  and  a  gradual  change-over  of  distribution  from 
d.c.  to  a.c.  has  been  taking  place.  Many  large  works 
in  the  borough  are  now  taking  a  supply  from  the  e.h.p. 
mains,  which  have  also  been  extended  outside  the 
borough,  under  Fringe  Orders,  in  order  t.o  si.pjily 
various  collieries. 

It  may  be  mentioned  that  the  whole  of  the  e.h.p. 
mains  have  been  supplied  and  laid  by  Callender's  Cable 
and  Construction  Co.,  Ltd.,  and  an  interesting  fact  is 
that  the  3,300-volt  cables  laid  by  this  company  some 
thirteen  years  ago,  which  worked  at  that  pressure  for 
some  five  or  six  years,  have  successfully  withstood  a 
working  pressure  of  6,600  volts  during  the  past  seven 
years  without  breakdown  or  trouble,  although  they 
were  originally  designed  for  the  lower  pressure. 

In  conclusion,  it  should  be  pointed  out  that  the  above- 
mentioned  trials  are  of  considerable  value,  inasmuch  as 
the  details  are  the  first  that  have  been  published  of  this 
particular  size  and  make  of  machine,  and  we  are  in- 
debted to  both  Mr.  Howie  and  the  Brush  Electrical 
Engineering  Co.,  Ltd.,  for  permitting  them  to  be  made 
public. 

The  extensions  were  inaugurated  on  December  15th 
by  Mr.  W.  J.  Talbot,  ex-chairman  of  the  Corporation 
Electricitv  Supply  Committee  and  managing  director 
of  the  Taibot  Stead  Tube  Co. 

Mr.  W.  T.  Comer  (vice-chairman  of  the  Electricity 
Stipply  Committee)  mentioned  that  the  working  costs 
had  been  brought  down  to  the  lowest  pre-war  figures. 
The  total  capital  expenditure  on  the  undertaking  had 
been  £355,366.  and  the  outstanding  debt  was;  £299.310, 
in  respect  of  which  they  had   £36.116  in  sinking  fund. 

Mr.  E.  M.  Lacet  (consulting  engineer)  said  that  in 
1913  Walsall  had  an  obsolete  power  st^-ition,  obsolete 
plant,  and  an  obsolete  transmission  system.  The  totjvl 
rapacity  of  the  p'lant  was  only  2,500  kW,  and  the  coal 
consumption  amounted  to  13  or  14  lb.  per  kWli  gener- 
ated. The  plant  capacity  was  now  13,000  kW.  whilst 
the  coal  consumption  had  decreased  to  less  than  2J  lb. 
per  kWh  generated.  He  anticipateil  tiiat  in  the  future 
working  costs,  including  capital  cliargos.  would  not 
exceed  about  0.6d.  per  kWh.  The  total  cost  of  liie  power 
station,  after  including  the  price  of  two  more  boilers, 
which  were  still  required,  would  be  between  £13  and 
£U  per  kW. 
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LIQHTINQ    AND     POWER    NOTES. 

(^Continued  from  page  i'lH.) 


Canada. — Quebec— The  Montreal  correspondent  of  the  Daily 
Telegraph  says  tliat  the  Premier  (Mr.  Taschereau),  of  tho 
Province  of  Quebec,  recently  aniiuuticed  tlie  early  couimence- 
nient  of  one  of  the  greatest  hydro-ele<.tric  works  in  the  his- 
tory of  Quebec  Province,  including  the  daniiiiing  of  the 
discharge  from  Lake  Saint  John  head-water.-;,  on  the  Sague- 
nay  River,  whicii  would  ultimately  develop  over  l,000,tXlO 
horse-power.  Mr.  Ta.schereau  stated  that  the  work  of  con- 
structing tile  dam  would  be  started  as  soon  as  possible,  and 
the  first  part  of  the  project  would  lie  completed  within  two 
or  three  vears.  at  a  cost  of  $l'2,O0O.tH,Ki.  for  developing  'iOO.OOO 
b.p.,  while  the  rest  of  the  scheme  would  be  completed  later, 
eventually  producing  l,OtX).000  h.p.  Mr.  Taschereau,  in 
explaining  the  economic  advantages  to  the  Province  of 
Quebec  of  this  large  electrical  development,  stated  that 
the  production  of  the  first  AKl.OUO  h.p.  would  mean  the 
saving  to  the  firm  of  Price  Brothers,  Quebec,  alone  of 
$1,500,000  annually   .spent   on   coal. 

BRmsH  ConMBiA.— The  B.  C.  Electric  Railway  Co.  is  to 
erect  an  automatic  sub-station  this  winter  for  the 
regulation  of  electrical  energy  distributed  to  Greater  Van- 
couver, at  a  cost  of  $65,000.— Heuicr'n  Trade  Service  (Van- 
couver). 

Cardiff. — Nfcw  Plant.— Mr.  Morley  New,  the  city  engineer, 
recently  presented  a  report  to  the  Electricity  Committee  with 
regard  to  the  proposed  installation  of  new  plant  in  order  to 
meet  future  requirements.  The  report  involved  an  estimated 
capital  expenditure  of  JE42,410  for  new  plant,  extensions,  &c., 
at  the  Koath  pt)wer  station  and  the  Hayes  sub-station,  and  the 
provision  of  a  cooling  tower  with  a  capacity  of  30l»,OIK)  gallons 
I>er  hour.  This  report  was  supplemented  by  a  statciiieut  that 
the  Great  Western  Railway  Co.  had  definitely  decided  to  install 
electrically-driven  hydraulic  pumps,  and  the  communication 
of  the  chief  electrical  engineer  of  the  company  was  looked 
upon,  at  his  request,  as  an  undertaing  on  the  part  of  the 
company  to  take  supplies  from  the  Corporation  for  the  plant. 
The  propcsal  was  to  install  '2,810  h.p..  with  the  possibiUty  of 
a  further  (i-Tfi  h.p.  shortly.  Eventually  the  Chairman  (Mr.  G. 
Gongh)  and  Messrs.  E.  Curran,  F.  .Tones,  and  C.  H.  McCale 
were  appointed  as  a  special  committee  to  report  without  delay 
on  the  whole  question,  in  order  that  decisions  might  be  taken 
by  the  Citv  Council  at  the  February  meeting. 

Carlisle.- -Nrw  Power  St.wion.— The  City  Council  has  de- 
cid<-d  to  <  ii';t  ,1  new  power  station  as  the  present  undertaking 
is  unaMe  to  meet  the  increased  demands  for  electricity.  The 
scheme  was  hrst  considered  three  years  ago,  when  the  esti- 
mated 0)St  of  erecting  the  station  was  f200,0()0.  Owing  to 
ibe  decrease  in  the  cost  of  building,  Ac,  it  is  now  estimated 
that  the  .  ost  will  be  dei.50,000. 

Clacton  nn  ?ea.— Loan.— T'he  Town  Council  has  applied  to 
th'  iuimissioners  for  sanction  to  borrow  j68,0OO 

fi,  n  of  a  Diesel  engine  and  generator,  together 

Cootinental.— b'USSiA. — A  movement  is  on  foot  to  extend  the 
Shatursk  electricity  works  near  Moscow.  New  district 
stations,  rnnoing  on  local  peat  fuel,  to  economise  petroleum, 
are  required  to  meet  the  growing  demand  of  Moscow  for 
electricity. 

Bavaria.— The  Government  has  been  voted  a  credit  of 
10  milliard  marks  for  the  construction  of  power  stations. 
The  total  cost  will  be  21  milliard  marks. 

Denny  (Stirlingshire).  —  Price  Reduction. — The  Town 
Council  is  reducing  the  charge  for  electricity  for  lighting  from 
7Jd.  to  7(1.   rn-T  kWh. 

East  .Midlands  Hlectricity  District. — The  scheme  for  the 
reorganisation  of  the  supply  of  electricity  in  the  above  area 
previously  submitted  by  the  Conference  of  Municipal  Elec- 
trical T'ridr-rtakers  has  Iwen  modified,  and  the  Conmiissioners 
give  notice  that  they  will  hold  a  local  inquiry  at  the  Guild- 
hall, Nottingham,  on  Tuesday  J.-nuary  23rd,  192.3,  at  lO.yu 
a.m..  and  the  following  days,  with  reference  to  the  modified 
scheme  whi(^b  provides  for  the  formation  of  an  ."Vdvisory 
Committee. 

Copies  of  the  said  modified  s<-hetne  may  be  obtained  from 
\V.  .1.  Board.  Esq..  Cluildhall,  Nottingham,  at  a  cost  of  lOs. 
eu<-h,  and  supplementary  particulars  in  support  of  the  scheme 
may  also  lie  obtiiined  at  a  cost  of  .30s.  each  on  application 
at  the  same  address. 

Irish  Free  State. -Swords  (Co.  Dubli.n).- The  District 
Council  has  approved  of  a  scheme  for  a  public  electricity 
supply,  and  has  ordered  application  to  be  made  for  an  Order 
and  for  sanction  to  a  loan  of  i'H,27.5  to  meet  the  expenditure. 

London.— St.  Marvi.kdonk  -  -I'rirr  nedvrtinng.—Ks,  in  spite 
of  reductions  in  charges  already  made,  the  year's  net  profits 
from  the  electricity  undertaking  is  likely  to  be  in  excess  of 
the  need  of  the  undertaking,  the  Electricity  Supply  Com- 
mittee has  drawn  up  a  revised  tariff,  to  take  effect  aa  from 


the  end  of  the  September  quarter.  This  includes  the  follow- 
ing reductions :  Lighting  (flat  rate),  from  7d.  tto  CJd.  per 
kWh;  heating  and  cooking,  from  lid.  to  IJd.  per  k\\  li ; 
power  (maximum  demand  system),  secondary  charge  reduced 
from  ijd.  to  Id.  per  kWh;  long-term  agreements  (business), 
kW  charge  increment  reduced  from  50  to  25  per  cent.,  and 
secondary  charges  of  IJd..  lid.,  and  Id.  reduced  to  IJd.,  Jd., 
and  id.  per  kWh.  These  decreases  will  bring  all  charges 
down  to  very  near  the  pre-war  level. 

Batterse.4. — The  Electricity  Committee  has  recommended 
that  the  following  reductions  be  made  in  the  charges  for  elec- 
tricity, as  from  the  next  reading  of  the  meters: — Lighting, 
from  (5d.  to  5Jd.  per  kWh;  power  (including  heating  and 
cooking),  from   lid.   to  IJd-  per  kWh. 

Northern  Ireland.— Londondbrrv. — Electricity  Agreoneul. 
— A  satisfactory  agreement  has  been  reached  between  the  Cor- 
ixjration  and  the  North  of  Ireland  Shipbuilding  Co.  on  the 
question  of  charges  tor  electric  power,  and  the  company  has 
served  notice  that  it  will  require  a  supply  early  in  January. 

Portpatrick  (Wigtonshire).  —  Proposed  Electricit\- 
Scheme. — At  a  meeting  of  householders  to  consider  a  scheme 
for  lighting  the  district  by  means  of  wind-driven  plant,  a 
representative  of  the  Glasgow  Electrical  Engineering  Co.  ex- 
plained the  scheme.  The  estimated  minimum  charge  for  10 
lights  would  be  £S  per  consumer  per  annum.  The  representa- 
tives of  the  district  are  to  communicate  with  the  company. 

Radcliffe. — Loan  Sanctioned.— The  Electricity  Comniibsion 
has  sanctioned  the  borrowing  of  £4,435  for  the  provision  of 
transfomiers,  &c.,  at  the  Council's  electricity  works,  in  con- 
nection with  a  supply  of  electricity  in  bulk  from  ii\e  Lan- 
cashire Electric   Power  Co. 

Roche.ster  and  Chatham.— Price  Reductions.— The  Kent 
Electric  Power  Co.  is  m;ikiLg  the  following  reductions  iu  the 
price  of  electricity  from  January  1st  ;  For  lighting,  from  lOd. 
to  9d.  per  kWh  for  the  first  400  kWh  per  quarter  and  71d. 
beyond;  for  power  from  3J  to  3d.  per  kWh. 

South  Africa. — JoHANNESBURO.^The  Tramways  and  Light- 
ing Committee  proposes  to  accept  the  offer  of  the  Victoria 
Falls  Power  Co.  for  the  supply  of  electrical  energy  for  a 
period  of  five  years. 

Ghahamstown.— The  scheme  for  lighting  the  town  by  elec- 
tricity has  been  put  in  hand,  and  it  is  anticipated  that  it 
will  be  completea  by  June,  1924.  The  estimated  cost  of 
carrying  out  the  scheme  is  £33,000. 

Torquay.— liOAN. — The  Town  Council  is  applying  to  the 
Electricity  Commissioners  for  sanction  to  the  burrowing  ol 
£20,500  for  laying  mains  from  the  power  station  at  Newton 
.A.bbot  to  Torquay. 

United  States. — New  York. — In  a  recent  speech  in  New 
York.  Dr.  C.  P.  Steinmetz  urged  the'  full  development  of  the 
State's  water-power  resources.  He  said  that  the  present 
"total  power  consumption  in  New  York  State  wa£< 
5,000,000  h.p.,  and  of  this  only  a  third  was  produced  by  water- 
power.  He  estimated  that  at  least  4,000,000  h.p.  remained 
undeveloped,  and  compared  the  State  with  Californu!, 
where  nine-tenths  of  the  power  used   was  hydi'o-electric. 

Vale  of  Leven.— Electricity  Supply.- The  Dumbarton 
County  Council  is  considering  a  request  for  supplying  the 
district  with  electricity.  The  demand  would  be  met  by  the 
Strathclyde  Electricity  Co. 

Walsall.— Mains  E.xtensions. — The  Electricity  Committee 
has  recommended  to  the  Town  Council  that  the  mains  be 
extended  at  a  cost  of  £9,250,  in  order  to  provide  work  for  tho 
unemployed. 

Infirmary  Lighting. — Mr.  V.  Delebecque  has  been  asked 
by  the  Guardians  to  prepare  a  .specification  for  the  electric 
lighting  of  the  infirmary. 

Weardale.— Electricity  Supply.— The  Rural  District  Coun- 
cil has  approved  the  proposal  of  the  Electricity  Committee  for 
lighting  the  town  by  electricity. 

Wlgan. — Year's  Working.— There  was  a  net  profit  on  the 
electricity  undertaking  for  the  past  year  of  £6,196,  as  com- 
pared with  £12,897  for  the  year  1920-21. 

Weymouth.— Price  Reductions. — The  Town  Council  has  re- 
duced the  charge  for  electricity  for  lighting  from  9d.  to  8d. 
per  kWh ;  for  jxjwer,  from  3d.  to  2Jd.  per  kWh ;  for  heating, 
from  3d.  to  2Sd.  per  kWh;  and  for  public  lighting,  from 
4.8d.  to  4d.    p.'r  kWh. 

Wimbledon. —Rapid  Expansion. — The  chief  electrical  engi- 
neer (Mr.  A.  K.  McKenzie)  has  drawn  our  attention  to  the 
rapidly-increasing  us<!  of  electricity  in  the  borough.  During 
the  period  from  March  31st  to  November  30th  tliis  y^ar  no 
fewer  than  OHO  new  consumers  were  connected,  apart  from  a 
waiting  list  of  300.  The  present  rate  of  connection  is  from 
75  to  80  a  week,  which  is  claimed  to  be  a  record  for  an  under- 
taking of  tliis  si/.c — about  4,800  k\V.  The  output  during  the 
period  lueiitioiicd  was  4.302,210  kWh — an  increa.se  of  1,2'72,663 
when  compared  with  the  equivalent  period  of  1921.  The 
growing  popularity  of  electricity  is  attributed  to  the  low 
charges. 
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Woking.— Price  Reduction.— The  Electric  Supply  Co.  has 
reduced  the  charge  for  electricity  for  lighting  from  lOd.  lo 
9d.  per  kWh,  as  from  the  end  of  the  Christmas  quarter. 

Yeovil.— Special  Oroek.— The  Yeovil  Electric  Light  and 
Power  Co..  Ltd.,  has  applied  to  the  Electricity  Comniisfcioners 
for  niithority  to  generate  and  distribute  electricity  for  all  pur- 
poses within  the  borough. 


TRAMWAY    AND    RAILWAY    NOTES. 


Northern  Ireland.— Belfast. — The  City  Council  has  decided 
to  lay  a  new  tramway  line  connecting  Queen's  Eoad  tram- 
way, oia  Hamilton  iload  and  Dee  Street  Bridge,  with  Conns- 
water,   at  an  estimated  cost  of  £id,(M). 

Blackpool. — Year's  Working. — The  annual  report  of  the 
general  manager  of  the  Corporation  tramways  (Mr.  Charles 
i'\irness)  for  the  year  ended  March  31st  last  records  an  in- 
come of  £'261,960,  comparing  with  j£'2»4,6'22  in  the  preceding 
year.  Working  expenses  amounted  to  £'2Ui,iiS-2,,  as  against 
f  240,299,  leaving  a  gross  profit  of  £57,09S  (±'44,323).  Capital 
charges  increased  from  £44,179  to  £50,96.5,  and  the  net  result 
was  therefore  a  profit  of  £6,133,  considerably  more  than  that 
of  the  previous  year — £144.  Of  this  balance  £4,(XJ0  was  trans- 
ferred to  reserve  and  £1,236  cai'ried  forward.  A  total  of 
£87,942  was  spent  on  capital  account  during  the  year,  and 
practically  all  of  this  was  devoted  to  reconstruction  of  the 
permanent  wav.  The  number  of  passengers  carried  fell  from 
35.701,693  to  31,986,171  and  the  car-mileage  from  2.580,830 
to  2,254,-520. 

Continental. — Germany. — According  to  the  Svensk  Trafik- 
tidning,  a  telephone  arrangement  has  been  fitted  on  the  high- 
and  low-level  railway  at  Hamburg,  whereby  the  name  of 
the  next  station  is  announced  in  each  of  the  coaches  before 
the  train's  arrival.  This  is  the  first  use  of  this  arrangement 
in  Europe,  although  similar  arrangements  have  been  in  vogue 
on  many  .American  lines  for  some  time. 

Haslingden. — Fares. — The  Corporation  has  received  notice 
froni  the  Ministry  of  Tran.sport  that  the  increased  tramway 
fares  sanctioned  in  1920  are  ineffective  after  February  15th.  It 
has  been  decided  to  ask  the  Ministry  to  allow  the  present  fares 
to  continue  in  force  and  to  approve  of  penny  stages. 

India. — Bombay. — Sanction  for  the  electrification  of  the  fol- 
lowing sections  of  the  G.  I.  P.  Railway  has  been  given  :  — 
Victoria  terminus  to  Thana,  Victoria  terminus  to  Kurla  and 
to  Bandra  via  the  Harbour  brancli  of  the  Mahim  Chord.  The 
cost  of  the  electrification  of  the  whole  suburban  system  of 
the  G.  I.  P.  Railway  will  amount  to  Rs.260  lacs. — lieuter's 
Trade  Service   (Bombay). 

Calcutta. — A  dispute  has  occurred  regarding  the  dismissal 
of  an  employe  of  the  tramway  company,  and  the  cars  ceased 
running  on  Decen.ber  21st. 

Uruguay. — Montevideo. — The  Uruguayan  Chamber  of  Re- 
presentatives has  before  it  a  project  for  the  electrification  of 
the  Northern  tramways.  If  the  project  becomes  law,  the 
Government  would  be  authorised  to  issue  mortgage  bonds  on 
the  undertaking  to  the  extent  of  3,500,000  dollars,  Uinjguayan 
gold,  to  be  sj)ent  on  the  electrification. — Railway  Gazette. 


TELEGRAPH   AND    TELEPHONE   NOTES. 


Afghanistan. — Long-Distance  Telephony. — The  Ameer  of 
.Afghanistan  is  negotiating  with  the.  Government  of  India  for 
the  installation  of  a  long-distance  telephone  service  between 
Peshawar  and  Kabul.  The  telegraph  fine  from  Kabul  to 
Jallalabad  has  been  completed,  and  connection  between 
Jallala.bad  and  Peshawar  is  expected  to  be  effected  by  the 
middle  of  February. — Renter. 

China. — New  Radio  Stations. — The  two  radio  stations,  with 
acce.ssories,  contracted  for  by  the  Chinese  Government  with 
the  Marconi  (China)  Co.,  Ltd.,  in  October  lajst  are  in  course 
of  erection  at  Hami  (Sinkiaoig)  and  Lanchow  (Kansu).  'Hie 
contractors  are  already  in  receipt  of  the  material  required, 
and  liave  despatclicd  four  experts  and  engineers  to  Hami  to 
suiiervise  the  installation,  and  another  four  engineers  to  Lan- 
chow  to  conduct  preliminary  surveys. 

Cuba. — Redcced  Cable  Rates. — llie  Western  Union  Tele- 
graph Co.  has  extended  its  night  and  week-end  cable  letter 
services  to  all  parts  of  Cuba.  Plain  language  messages  can 
now  be  sent  to  the  island  at  reduced  charges. — Weatniinater 
Gazette. 

Germany. — Radio  Telegkaphv. — A  radio  express  telegraph 
service  has  been  oiiened  between  Berlin  and  Budaivst.  This 
is  said  to  be  the  first  occasion  upon  which  Siemens  telegraph 
instruments  giving  a  speed  of  about  one  hundred  words  per 
minute  have  been  employed  in  an  international  radio  service. 
— The  2'imes: 


New  Zealand.— Telegraph  Rates— Reductions  totalling 
£'MO,{j0O  yearly  are  announced  in  postal  and  telegraph  charges. 
From  February  1st  to  send  12  words  by  telegram  will  cost  9d. 
instead  of  Is. — Financial  Timet. 

South  Africa.— Automatic  Telephoxes.— In  connection  with 
the  I'ost  (Jlhce  con.-tructioual  grant  last  session  of  i;4O0,0UU 
and  the  Siemens'  contracts  for  automatic  switchboards  at 
Maritzburg  and  Port  Elizabeth,  it  is  now  propoijed  to  extend 
the  automatic  telephone  in.itallations  to  rural  and  suburban 
districts,  the  smah  community  experimental  exchanges  hav- 
ing been  a  marked  success.  It  is  probable  that  the  Govern- 
ment's telephonic  developments  will  be  carried  on  for  the 
next  two  or  three  years,  and  this  must  involve  a  large 
number  of  additional  contracts.— Keuter's  Trade  Service 
(Capetown). 

Storm  Damage.— The  j^ale  on  December  19th  and  20th 
did  much  damage  to  telegraph  and  telephone  lines;  many 
wires  in  the  Birmingham,  Cambridge,  Canterbury,  Cardiff, 
l;>iveipool,  lyceds.  Maid»toue,  Manchester,  Oxford,  and 
Sheffield  circuits  were  blown  down,  but  no  poles  were  reported 
down.  Serious  damage  was  also  reported  from  the  Continent, 
French  and  Italian  circuits  being  considerably  affected,  while 
the  Brussels  and  Dunkirk  services  were  entirely  dislocated.— 
Eveiiiny  News. 

Venezuela.— Telegraph  Service.— A  report  by  Mr.  H.  H. 
D.  Beaumont,  H.B.M.  Minister,  Caracas,  dated  September, 
1922,  on  the  economic  and  financial  conditions  of  Venezuela 
discloses  the  fact  that  during  1921  the  telegraph  system  was 
extended  via  Nutrias  and  Bnizual  to  El  Amparo  on  the 
Colombian  frontier  and  five  new  stations  were  opened :  at 
San  Lorenzo,  Lagunillas,  Santa  Rita,  Bruzual,  and  Palmarito. 
The  total  length  of  telegraph  wire  is  10,049  kilometres,  with 
218  stations.  Radio  stations  now  exist  at  Barquisimeto,  400 
miles  range ;  La  Guana,  400  miles  range ;  Caracas,  300  miles 
range;  Maracaibo,  3W  miles  range;  Maracay,  300  miles 
range;  Porlamar,  200  miles  range ;  Puerto  Cabello,  300  miles 
range:  and  San  Cristobal,  400  miles  range. 

During  the  year  a  ladio  service  with  Trinidad  (and  thence 
by  cable  to  Europe)  was  opened,  the  charge  by  the  through 
rate  to  London  being  less  than  that  charged  by  the  French 
Cable  Co.  The  latter,  in  anticipation  perhaps  of  this  com- 
jDetition,  extended  its  service  of  deferred  telegrams  on 
Noveml>er  1st,  1921,  to  the  West  Indies  and  Venezuela.  .\ 
radio  service  between  Venezuela  and  New  York,  via  San 
Martin,  has  been  established.  Revenue  from  telegraphs  has 
increased  from  Bs.468,257  in  1916-17  to  Bs.1,010,364  in  1919- 
20,  and  Bs.l,131,7o4  in  1920-21.  Expenditure  in  the  last 
year  was  Bs.2.330.122.  showing  a  deficit  of  nearly  jEoO.OOO. 
Glass  insulators  of  the  type  used  in  the  U.S.A.  are  now  being 
everywhere  substituted  for  porcelain,  as  lieing  free  from  cer- 
tain inconveniences  caused  by  the  use  of  the  latter,  and  much 
cheaper  (less  than  one  bohvar,  compared  with  60  cents  each 
paid  for  porcelain  insulators). 


CONTRACTS    OPEN    AND   CLOSED. 

{The  date  given  in  parentheses  at  the  end  of  the  paragraph 
indicates  the  issue  of  the  Electrical  Review  ii»  which  the 
"  Official  Notice  "  appeared.) 


OPEN. 

Australla.—MELBOCRNE.— March  7th.  Electricity  Commis- 
sioners.   Ash   and  dust  extraction  plant.     (December  loth.) 

January  24th.  Victorian  Railway  Department.  Insulated 
copper  wire.* 

January  31st.  Three-phase  a.c.  motors,  starting  apparatus, 
and  accessories  for  the  Newport  workshops  (17  enclosed 
squirrel-cage  motor  sets,  2  h.p.  to  20  h.p.,  two  enclosed  slip- 
ring  motor  sets,  25  h.p.  to  30  h.p.).* 

January  31st.  Impedance  bonds  for  power  signalling:  100 
three-position  line  relays;    accumulators  and  accessories.* 

January  8th.  Postmaster-Generals  Department.  Operators' 
calling  devices.  January  Uth.  Switchboiird  cable.  January 
17th.  Telephone  and  telegraph  apparatus.  January  24th. 
Testing  and  telegraph  instruments.  February  22nd.  Switch- 
Ixiard  parts.  March  1st.  Telephone  and  telegraph  parts. 
(December  22nd.) 

Sydney. — January  29th.  Municipal  Council.  Feeder  pro- 
tective apparatus   for  sub-statious.* 

Newcastle  (N.S.W.). — January  11th.  Town  Council.  750- 
kVA  or,  alternatively,  one  1,000-kVA  transformer  voltago 
regulator. 

Perth  (W..\.). — March  1st.  Government  Tender  Board. 
L.p.  switchgear.* 

Basford  (Nottingham). — Januarv  1st.  Board  of  Guar- 
dians.    Economiser.     (Deceniber  loih.) 

Belgium.— Belgian  Military  Buildin.ijs  Deparlinent  (Li^^e 
Rive-Droite  S«\'tiou)  in  Liege.  Installation  of  electricity 
supply  between  the  Military  Sanatorium  at  Marchin-lez-Huy 
and  the  central  electricity  stjition. 

January  10th.  OlMco  iie  I'Electricite,  25,  Rue  de  la  Charitt>. 
Brussels.  2t)  kilometres  of  heavily-insulated  copper  wire  and 
5  kilometres  of  copper  cable. 
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January  13th.  Municipal  authca-ities  of  Saint-Gilles-lez- 
Bruxelles.  The  supplv  of  ariuoured  cable  for  do.  transmission 
at  less  than  750  volts  :  J.i.iOO  metres  of  70  sq.  mm.  section, 
1,000  metres  of  16  sq.  nun.  section,  and  7,000  metres  of  19  sq. 
mm.  section ;  also  of  500  metres  of  lead-covered  wiie,  1(3  sq. 
mm.  section,  15  kilos  of  bare  copper  35  sq.  mm.  section,  and 
400  kilos  ditto  10  sq.  mm.  section.  Service  de  I'Electricite, 
49,  Rue  de  Bethl.5em,  St.  Gilles,  Brussels. 

Birmingham.— January  27th.     Salvage  and  Stables  Com- 
mittee.   Plant  for  the  refuse  destructor  and  salvage  works. 
(December  15th.) 

Bradford. — January  1st.  Tramways  Committee.  Stores, 
including  lamp  tittings.  insulating  'material,  &c.,  for  T2 
months.  Mr.  R.  II.  Wilkinson,  general  manager  of  tramvi'ays, 
7,  Hall  Ings.   Bradford. 

Cheadle  and  Gatley. — January  1st.  Urban  District  Coun- 
cil. Sub-station  switihgear  and'  static  transformer.  (Decem- 
ber- loth.) 

Chile. — January  13th.  State  Railways.  Covered  copper 
wire,  g.i.  wire,  g.i.  cable,  porcelain  insulators,  insulator  pms, 
telegraph  cords,  ic* 

Egypt. — .\lex.\M)ru. — January  17th.  Ports  and  Light- 
houses Administration.  Stores,  including  electrical  goods,  for 
12  months.* 

Huntingdon January     3rd.       Huntingdonshire     County 

Council.     New  heavy-plate  type  battery,    400420  amp.  hours. 
(December  22nd.) 

India.— M.\DR.*s. — January  Idth.  Cbrporation.  Eight  30- 
kVA,  3-phase  transformers;  h.p.  switchgear;  lo,000-V  test- 
ing set;  700  30-ft.  steel  tubular  poles;  10  tons  h.d.  copper 
wire.  No.  8  gauge;  6  tons  g.i.  wire,  No.  8  gauge;  switchboard 
instruments.  Specifications,  &c..  Revenue  Officer,  Corporation 
of  Madras  (Rs.l  per  set.) 

Manchester.^January  9th.  Tramways  Committee.  Steel 
tramway  poles.  Mr.  Henry  Mattinson,  general  manager,  Cor- 
poration   Tramways,    55,    Piccadilly,    Manchester. 

Trafford  Park  Estates,  Ltd.  Reconstruction  of  the  per- 
manent way  of  the  electric  tramway  in  Trafford  Park.  Secre- 
tary, Rstate   Office,  Trafford   Park,  Manchester. 

South  Africa. — Gape  Town. — January  12th.  City  Council. 
l(t,:HO(i  vd.  h.p.  and  l.p.  cable;  three  150-kVA  single-phase 
tr»n.sformers ;    four  100-kV.\  ditto;    three  40-kVA  ditto.* 

Spain. — Electrification  of  Trans-Pyrenean  Railway. — 
The  Ministro  de  Fomento  has  been  authorised  to  invite  tenders 
for  the  electrification  of  the  Ripoll-Puigcerda  railway,  which 
runs  across  the  Pyrenees.  Particulars  from  Sefior  Ingeniero 
Jefe  de  la  Segunda  Division  de  Ferrocarriles,  Calle  de  Balmes 
32   (2o),   Barcelona.- Weuicr'a  Trade  Service    (Madrid). 

Post  and  Telegraph  .Xuthorities,  Madrid.  1,000  metres  of 
telephone  cable  with  ten  pairs  of  conductors,  G.CKX)  metrcfj 
with  25  pairs,  3,500  metres  with  50  pairs,  and  1,000  metres 
with  1<I0  pairs  of  conductors  required  in  connection  with  the 
State  telephone   system. 

Stol(e<on=Trent. — January  10th.  Electricity  Department. 
Neutral  earthing  resistance.  Twelve  months'  supply  of  static 
transformers,   and   sub-station  switchgear.     (See  this  issue.) 


Uruguay.— Montevideo.— January  16th. 
Works.    4.5,000  metres  v.i.r.  cable.* 


State    Electricity 


Wolverhampton.— January  17th.  Electrical  Engineer's 
Department.  One  5,000-kW'  turbo-alternator,  condenser  and 
auxiliaries.     (December  loth.) 

•A  copy  of  the  plan,  specification,  and  conditions  of  tender, 
itc.,  ean  be  inspected  at  the  Department  of  Overseas  Trade 
(Room  »4),  35,  Old  Queen  Street,  S.W.I. 


CLOSED. 

Edinburgh.  —  'I'ramways  Committee.  The  Committee 
recommends  that  a  i-ontract  for  2,.500  tons  of  tram  rails  be 
given  to  the  Compagriit  .\nglo-Belge  d 'Importation  et  Exix)rt, 
Brussels,  whose  t<,ndcr  amounts  to  £19,375,  as  comjiarod  with 
£•24,375  quoted  by  an  ICnclish  firm;  tie  bars  (£1,278),  Had- 
fields,  Ltd.;  track  rail  fishplate  bolts  (£437),  Chas.  Richards 
and  Son,  Ltd. 

GoTernment  Contracts. — The  following  Government  con- 
tracts were  placed  during  November,  1922 : — 

AOIIIIU1.TY    COMIHACt     AND    PUKCHASB     DEl'AKmtNI. 

CablM,  boxn  and  occCMoriu.— Houtc  Milne  &  Co. 

AccumuUlor  C€ll«.— London   Batl<*ry   ^    Cable   Co.,   Ltd. 

HO-kW    aulomatically-conlrolled    convening    plant. — General    Elrclrlc    Co., 

Ltd. 
Klectrcd<«  — Q">»'  Arc  Co.,  Ltd. 
,  Switfbes.— Park  Royal  Engineering  Works.  Ltd. 
Sub-contractors    for   electrical   work    for    motor    boats.— G.   E.    Taylor    and 
Soni.  .    .  - 


Air    Mi.MSTRV. 
Cunikiucr^.— Briti^    InsuUled  &    Helsby    Cables,    Ltd. 
Electric  sensitive  drills.— K.  Pollard  ii  Co.,  Ltd. 
Electrical  conduit   and   cunduit  fittings    (term   contract). — General    Electric 

Co.,  Ltd.;  Stella  Conduit  Co.,  Ltd. 
Motor  switchgear,  ic. — General   Electric  Co.,  Ltd. 
Modified  T.K.  Receivers. — Muirhead  &  Co. 
Thermo  ammeters. — Weston  Electrical   Instrument   Co.,    Ltd. 


Crown  .\gents  for  the  Colonies. 

Electric  cable.— Callender's  Cable  i   Construction  Co.,  Ltd. 

Telegraph  material. — Siemens  Bros.  &  Co.,   Ltd. 

Wireless  telegraph  installation,  &c.— Marconi 's  Wireless  Telegraph  Co.,  Ltd. 
Post  Office. 

Testing,  protective  apparatus,  &c. — Evenshed  &   Vignoles,  Ltd. 

Leclanchi  battery  boNes.— Siemens  Bros.  &  Co.,  Ltd. 

Telegraph  and  telephone  cable. — Connolly's  (Blackley),  Ltd.;  Enfield 
Ediswan  Cable  Works,  Ltd.;  Hackbridge  Cable  Co.,  Ltd.;  W.  T. 
Henley's  Telegraph  Works  Co.,  Lid.;  Union  Cable  Co.,  Ltd.;  Western 
Electric  Co.,  Ltd. 

Loading  coils. — W'estern   Electric  Co",   Ltd. 

E.S.  conduit  and   fittings.— 'J.    McDougall,  Ltd. 

E.L.    fittings— S.    Heath   i   Sons,    Ltd. 

Insulators.— Buller's,  Ltd.;  Taylor,  TunnicliBe  A-  Co.,  Ltd. 

Earth  pUtes.— Buller's.  Ltd. 

Jointing  sleeves. — Ougard   Bros.,  Ltd. 

Lead  sleeves. — G.  Farniiloe  &  Sons,  Ltd. 

H.d.  copper  wire.— R.  Johnson,  Clapham  &   Morris,   Ltd. 

.Manufacture,  supply  and  drawing-in  and  jointing  cables. — Pontypool-Abcr- 
gavenny  :  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.  Preston-Lan- 
caster: W.  T.  Henley's  Te  egraph  Works  Co.,  Ltd.  Leeds-Catterick  : 
Western  Electric  Co.",  Ltd.  Catterick-Newcastle-on-Tyne  :  Johnson  and 
Phillips,  Ltd.  Newcastle-on-Tyne-Jedbergh  :  Callender's  Cable  and 
Construction  Co.,  Ltd.  Jedbergh-Edinburgh  :  Siemens  Bros.  &  Co., 
Ltd. 

Lift  (Monument    Telephone    Exchange).— W.    Wadsworth    Sons.    Ltd. 

Telephone    exchange  equipment. — Dale    &   Co.    (Oxford    Circus);    Ormerod 
and    Sons    (Rochdale);    Pocock     Bros.     (S.E.);     Vni:«l    Kingdom    Pro- 
visional   Institution    (Strand);    and    Basil    Street   Hold    (Knightsbridge, 
S.W.),    Relay  Automatic  Telephone  Co.,  Ltd. 
H.M.  Office  of  Works, 

Engineering  services. — Electric  wiring  Cricklewood  Chart  Factory.- 
Edmundson's   Electricity   Corporation,    Ltd. 

Electric  wiring   Windsor  Castle.— T.  Clarke  &  Co.,  Ltd. 

Navan   (Co.  Meath). — Urban  Council.    Accepted: — 

Installation  of  electrical  house  feeders. — Irish  Electrical  Construction  Co., 
Dublin. 

Southend=on=Sea. — Town   Council.     Accepted: — 

Re-conditioning  and  installing  three  900-kW  Diesel  engines  at  £3,700  each. 

— Belliss  &  Morcom. 
Three  d.c.    dynamos   for    coupling     to    three     900-kW     engines     (£5,094).— 

Crompton    S:  Co.,   Ltd. 
Twelve  19-ft.   lengths  of  copper   busbar    (£130).— Sydney,  Son  &  Co. 


PORTHCOMINQ     EVENTS, 


Royal  Institution  of  Great  Britain.— Juvenile  Christmas  Lectures.  At  21, 
Albemarle  Street,  W.  At  i  p.m.  On  "  Six  Steps  up  the  Ladder  to  the 
Stars,"  by  Prof.  H.  H.  Turner,  F.R.S.  Saturday,  December  30lh,  "  The 
Discovery  of  the  Planet  Neptune"  (Lecture  II);  Tuesday,  January  2nd, 
"Photographing  the  Stars"  (Lecture  III);  Thursday.  January  4tli.  "The 
Spectroscope  and  its  Revelations"  (Lecture  IV);  "Saturday,  January  6th, 
"  Two  Great  Streams  of  Stars  "  (Lecture  V). 

Institute  of  Transport.— Monday,  January  1st.  At  the  Institution  of  Elec- 
trical Engineers.  Victoria  Embankment,  W.C.  At  5.30  p.m.  Paper  on 
"  .Mr  Transport,"  by  Mr.   F.  Handley-Page. 

Roentgen  Society. — Tuesday,  January  2nd.  At  the  Institution  of  Electrical 
Engineers,  Victoria    Embankment,   W.C.     At   8.15   p.m.    Ordinary   meeting. 

Institution  of  Railway  Signal  Engineers.— Wednesday,  January  3rd.  At  the 
Institution  of  Electrical  Engineers,  Victoria  Embankment,  W.C.  At  3 
p.m.     Paper  on   "  Rotary    Interlocking    Block."   by   Mr.    A.   Wallis. 

Chelmsfonl  Engineering  Society.— Thursday,  January  4th.  .^t  the  East 
Anglian  Institute  of  Agriculture.  At  7  p.m.  Pape'r  on  "  Financial  Con- 
siderations of  Engineering."  by  Mr.   J.   R.   Watson. 

Physical   Society    of    London    and  The    Optical  Society.— Wednesday  and 
Thursdav,  January  3rd  and  4th.     At   the  Imperial  College  of  Science,  South 
Kensington,  S.W.     From  3   to  6  p.m.  and   7  to  10  p.m.     Annual  exhibition. 
January   3rd,   at  4  p.m.,   and   January    4th,   at   8  p.m.     Lecture  on   "  Re- 
production of  Colour  bv  Photographic  Processes,"  by  Mr.  W.  Gamble. 

January  3rd,  at  H  p.m..  and  January  4th,  at  4  p.m.  L.>cture  on  "  Recent 
Photo-Elastic  R.-a-arches  on  Engimcring  Problems,"  by  Prof.  E.  C. 
Coker,  F  R.S. 

Institution  of  Electrical  Engineers.— Thursday,  January  4lh.  At  the  In- 
stitution, Victoria  ICmbankment,  W.C.  At  6  p.m.  Lecture  on  "  Variable- 
speed  a.c.   Motors  without  Commutators,"  by  Mr.   F.  Crw^dy. 

Electrical    Power    Engineers'    Association   (Southern    Division).— Friday, 

January  .Ith.  At  the  Institution  of  Electrical  Engineers,  Victoria  Embank- 
ment, W.C.  At  7  p.m.  I^ecture  i>n  "  Water  and  its  Action  on  Steam 
Boilers,"  by  Mr.  J.  H.  Paul. 
Junior  Institution  of  Engineers.— Friday,  January  5th.  At  39,  Victoria 
^-treet,  S.W.  At  7.30  p.m.  Lecturette,  "  Wave  Power  Transmission,"  by 
Mr.   VV.    Dinwoo<lic. 


British  Electrical  Development  Association.— Friday,  January  5th.  At 
Caxton  Hall,  S.W  At  7.30  p.m.  Lecture  on  "  Possibilities  of  the  Imme- 
diate Future  and  ("ompctition  with  Other  Forms  of  Light  and  Heat,"  by 
Mr.  J.  W.  Bcau.liamp. 


The  I.t.C.  and  i'ormer  Enemy  Nations. — \Vc  learn  from 
a  letter  written  by  the  president  of  the  French  Electrotech- 
nical  Committee  to  the  editor  of  La  Revue  (iiinerale  de 
VElectriciti  that  the  five  Germans  who  were  present  at  the 
recent  meetings  nl  Geneva  (reported  in  our  last  issue)  were 
not  on  the  same  footing  as  the  delegates  from  other  nations; 
they  were  simply   the  guests  of  the  Swiss  committee. 
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THE     "ELECTRICAL     REVIEW"     SERVICE 
DEPARTMENT. 


Wk  have  to  remind  i-eaders  that  Service  Department  inquiries 
should  be  accompanied  by  a  stamped  addressed  enveloiw. 

The  makers  or  suppliers  of  the  following  devices  are  asknl 
for  :  — 

Orsova  reflectors  for  electric  street   lamps. 

Edison  electric  pen  (a  reader  desires  to  secure  one). 


NOTES. 

Scientific  Novelties. — The  London  University  and  other 
bodies  have  arranged  au  exhibition  of  scientific  novelties,  with 
the  very  laudable  object  of  assisting  the  hospitals  of  fjondon. 
The  exhibition  is  to  be  held  at  liing's  CoUego,  Strand,  and 
will  run  from  December  2yth  to  January  10th.  On  each  day 
there  will  be  given  popular  lectures  by  authorities  on  various 
subjects,  and  the  list  includes  a  number  by  electrical  engi- 
neers and  scientists.  The  exhibits  are  to  be  classed  under  six 
heads:  Engineering,  "  wii-eless,"  physics,  chemistry,  biology, 
and  geology.  The  charge  for  admission  for  adults  will  be  '2s.  6d. 
in  the  afternoon  and  'is.  in  the  evening.  Children  will  be 
admitted  for  a  shilling. 

Fatalities. — Two  deaths  from  electrical  causes  have  been 
reported  from  the  Midlands  recently.  In  the  first  case  a 
young  girl  received  a  fatal  shock  from  350-V  overhead  supply 
wires  at  Accrington  which  had  been  brought  down  by  the 
weight  of  snow  upon  them. 

The  other  case  was  the  death  of  a  boy  at  Bacup  who 
bec-inie  entangled  with  some  telephone  wires  which  had 
been  broken  during  a  storm  and  had  come  into  contact  with 
wires  carrying  a  current  at  a  pressure  of  '230  V. 

Anti=Dazzle  Light  Bill.— An  Anti-Dazzle  Light  Bill,  the 
Daily  Mail  is  informed,  will  be  introduced  into  Parliament 
during  the  next  session  by  the  Ministry  of  Transport.  Its 
chief  provisions  will  be  :  No  lamp  may  be  used  with  a  for- 
ward illumination  exceeding  150  ft.  unless  it  complies  with 
the  anti-dazzle  regulations.  Lamps  exceeding  a  forward 
range  of  150  ft.  must  throw  the  main  beam  below  the  vision 
of  pedestrians  and  drivers  of  other  vehicles.  There  will  also 
be  a  provision  that  cyclists  must  carry  rear  lamps.  Prance 
is  also  considering  means  of  stopping  the  dazzle-light  nuis- 
ance, and  unless  some  common  policy  is  adopted  ^t  may 
mean  that  motorists  wishing  to  visit  FVance  will  have  to 
buy  new  lamps.  As  to  the  need  for  dazzle-light  regulations 
most  motorists  are  agreed. 

Appointments  Vacant. — Instructor  in  electrical  installation 
and  wiring  for  the  I\ingston-on-Thames  Technical  Institute. 
See  "  Official  Notices  "  to-day. 

The  Leicester  Electricity  Undertaking. — With  reference  to 
our  description  of  this  undertaking,  it  is  stated  on  p.  978  of 
this,  issue  that  each  boiler  is  fitted  with  a  steel-tube  econo- 
miser — an  inaccuracy,  as  the  Green  econoraisers  are  fitted 
with  cast-iron  tubes. 

Lectures. — .\t  a  meeting  of  the  Edinburgh  Electric  Society, 
on  December  8th,  Mr.  T.  Orr  lectured  on  "  Power  Transmis- 
sion." The  subject  was  treated  from  the  mechanical 
aspect,  and  the  author  dealt  with  qualities  and  advantages  of 
the  varied"  classes  of  belts  and  gears  now  available.  The 
different  kinds  of  bearings  and  their  purposes  were  described, 
Mr.  Orr  demonstrated  models  specially  constructed  for  the 
lecture.  On  December  2'2nd,  Mr.  G.  Mackinto.sh  read  a 
paper  on  "  Common  Telephone  Faults,"  in  which  he  des- 
cribed the  most  practical  methods  of  tracing  and  repairing 
the  failures  of  the  everyday  types  of  home  and  ofiice  tele- 
phones. 

Glasgow  and  Distiuct  Radio  Club.— The  club  is  having  a 
highly  successful  season,  the  membership  being  now  well  over 
'200.  A  number  of  interesting  lectures  have  been  held.  On 
December  14th  Mr.  A.  F.  Gray,  a  vice-pivsident,  demonstrated 
a  two-valve  set  \\'hich  he  has  constructed,  using  reactance  into 
tuned  anode,  which  is  said  to  be  almost  necessary  to  comply 
with    the   Postniastor-Goneral's   regulations. 

As  "  fading  "  in  connection  with  transmission  from  the 
broadcast  stations  has  been  causing  club  members  a  consider- 
able amount  of  trouble,  six  members  arranged  to  lisitien-in 
specially  to  the  full  programme  of  the  Miinchester  station  on 
a  particular  night.  .  The  reports  are  being  tabulated  by  Mr. 
Pick,  one  of  the  in-inbeis  of  tlu^  coniiiiittee,  who  is  to  oix>n 
a  discussion  on  tlu^  subject,  and  it  is  hoped  to  find  some  suit- 
able grounds  for  further  experiments  later. 

LoNO-niSTANCE  RAMO-TELEGiurnY.  —  "  Wjreless  Service 
between  Australia  and  Great  Britain  "  was  the  .subject,  on 
December  19th.  of  a  lecture  by  Mr.  E.  T.  Pisk,  managing 
director  of  tlie  Amalgamated  Wijele.ss  of  .Australia,  Ltd., 
at  a  meeting  of  the  Royal  Colonial  Institute.  Sir  .John  Cock- 
burn  presided,  and,  according  to  Tlic  Tinic/i,  the  lectui'or  said 
that  direct  communication  between  England  and  .Australia 
was  now  practicable  for  twenty-four  hours  daily.  The 
Australian  Amalgamated  Co.,  he  said,  had  become  a  national 
undertaking,    w-hich    enjoyed    the    freedom    of    policy    and 


eflicieucy  of  organisation  which  inherently  disUnguished  n 
public  company  from  a  Government  department.  The  com- 
pany undertook  to  carry  all  classes  of  messages  between 
Great  Britain  and  Australia  at  a  charge  not  exceeding  two- 
thirds  of  the  existing  cable  rates.  The  Australian  Ligh-power 
station  would  be  erected  near  Sydney  or  Melbourne,  ajsd 
operated  direct  from  the  heart  of  the  city.  At  the  capital 
cities  of  the  other  States  feeder  stations  would  deal  with  all 
traffic  between  these  States  and  the  main  trunk  station.  A 
third  .service  would  provide  comuninication  between  Australia 
and  the  surrounding  Pacific  Islands;  a  fourth  would  com- 
luunicate  with  ships  at  sea,  and  a  fifth  would  Unk  up  isolated 
inhnd  .settlements.  When  these  services  were  fully  estab- 
lished extensions  of  the  main  trans-ocean  service  would  be 
undertaken  to  Unk  up  Australia  directly  with  all  the  countries 
of  importance  in  Europe,  Asia.  Africa,  and  America.  When 
other  Dominions,  such  as  India  and  South  Africa,  had  estab- 
lished suitable  high-power  stations  the  company  would  be 
ready  immediately  to  conduct  inter-Dominion  services.  With 
regard  to  New  Zealand,  it  was  not  yet  decided  whether  she 
would  communicate  direct  with  Great  Britain,  or  would 
establish  a  feeder  station  in  connection  with  the  Australian 
main  service. 


INSTITUTION     NOTES. 


The  Institution  of  Electrical  Engineers. — I.mormal  Mbet- 
iNGS  Section.— At  the  meeting  of  the  Informal  Section,  on 
December  18th,  Mr.  J.  R.  Bedford  was  in  the  chair,  when  Mr. 
E.  E.  Sharp  opened  a  discussion  on  "Time  Switches."  He  saiil 
the  periods  of  the  clocks  were  practically  standardised  now  at 
1,  14,  and  45  days'  run.  For  the  one-day  run  a  cheap  type 
of  clock  might  be  used,  because  small  time-keeping  errors 
<*uld  be  adjusted  daily,  but  a  rigid  framework  and  a  du.st- 
proof  case  were  essential.  For  the  longer  runs  the  switch  had 
to  be  put  "on"  automaticaliy,  as  well  as  "o£E"  and  the  double 
operation  commonly  had  to  be  done  twice  or  more  daily.  The 
clock  must,  therefore,  bo  a  powerful  one,  and  with  good 
makes  a  maximum  error  of  '2^  minutes  a  week  was  guaran- 
teed. Mr.  Sharp  exhibited  some  excellent  lantern  slides 
showing  various  clock  and  swit<?h  parts.  He  explained  the 
safeguards  for  wear,  escapement,  compensation  and  tempera- 
ture variation,  &c.,  and  also  for  .sound  electrical  contacts;  the 
oil  break  was  easily  incorporated  in  the  clock  operation,  and 
he  had  supplied  for  years  time  switches  up  to  400  amperes, 
600  volts,  single  pole,  and  .300  amperes,  three  pole.  Mr.  Sharp 
held  the  opinion  that  electrically-wound  clocks  were  not  com- 
mercially practicable,  nor  did  he  favour  the  ingenious 
"  Solar "  device  for  time  .setting  by  cams  shaped  to  the 
earth's  orbit,  and  con'espondingly  controlling  the  lighting. 
It  required  different  cams  for  every  50  miles  of  latitude.  He 
claimed  a  life  of  '20  years  or  more  for  time  switt-hes  under 
normal  conditions,  and  mstanced  an  installation  of  1,700  by ' 
which,  after  all  allowance  for  repayment  of  loan,  interest 
and  maintenance,  a  saving  of  £4,000  in  four  years  was 
effected.  Ho  told  of  having  to  devise  applications  to  new- 
conditions  at  the  rate  of  300  a  year. 

Fourteen  members  took  part  iu  the  discussion. 

North-Eastern  Centke.— The  January  meetings  of  the 
Centre  will  be  held  at  Armstrong  College,  Newcastle-on-Tyne, 
as  follows:  January  8th,  at  7,30  p.m..  visit  and  address  bv 
the  president  (Mr.  Prank  Gill,  O.B.E.).  January  '2'2nd,  at 
7.15  p.m.,  lecture  by  Mr.  P.  Ciwdy  on  "  Multispeed  and 
Cascade  Induction  Motors." 

Irish  Centre.— Mr.  Prank  Gill,  O.B.E.,  President,  lecturing 
on  telephony  before  the  Irish  Centre,  Dublin,  referred  to  the 
great  development  of  the  telephone  in  .\merica  and  Denmark. 
The  trade  of  Ireland  was  greater  than  that  of  Denmark,  but 
in  the  latter  country  there  wore  •20'2,000  telephones  in  u!«,  while 
in  the  Irish  Free  State  the  number  was  only  about  '20,000, 
.although  the  populations  of  the  two  countries  were  practically 
identical.  In  Denmark  there  were  8J  telephones  for 
every  100  of  the  population,  and  in  Ireland  Lti3  telephones 
for  every  100  people.  Durin"  the  pajst  '2-2  years  telephones  had 
increased  by  SW  per  cent,  in  Denmark,  and  in  Ireland  by 
3ti0  per  cent.,  and  the  figures  in  Donmark  wore  pi-.u-tically 
identical  with  those  of  .\morica.  He  ilid  not  .see  why  Ireland 
should  be  behind  Denmark  in  making  the  telephone  an  aux- 
iliary in  the  promotion  of  industry.  Traffic  followoil  the 
lines  as  they  ran,  and  the  Government  of  the  St<ito  sboiild-see 
to  it  that  help  wa.s  given  for  adequate  development. 

Junior  Institution  of  Enijineers. — .\  \n\vr  on  "  Oil  Film 
Lubrication  and  its  .\pplication  to  the  MichoU  Thrust  Blooi  " 
was  delivered  by  Mr.  J.  Ward.  B.Sc,  on  December  Sth.  The 
history  of  the  Michell  thrust  block  was  outlined  and  examples 
of  its  application  were  mentioned.  Tlio  British  .\diuiraltv 
had  adopted  the  Michell  thrust  block  exclusivelv  in  its  battle- 
ships. In  n.M.S.  Hood  the  shaft  h.p.  was  SO.tXXl  and  the 
thrust  taken  by  a  single  collar  wa.«  ItVt  tons.  The  main  object 
of  the  paper  was  the  apiilication  of  the  oil  film  to  hibrii-ation 
under  extreme  kiads,  and  the  author  toiik  as  a  base  the  in- 
vestigations of  Prof.  Osborne  Reynolds  and  the  developm?nt 
of  the  Michell  Mathematical  Extension.  Several  niodels 
kindlv  lent  by  Messrs.  Michell  Roarings,  Ltd.,  were  exhibited, 
showing  different  designs  of  Michell  bearing. 
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Midland  Section.— Dr.  C.  0.  Gaxrard  delivered  hie  presi- 
dential address  on  "  The  Economics  of  Engineering  "  on 
December  12th.  He  pU'uded  that  engineering  societies  and 
institutions  should,  in  their  corporate  capacity,  discuss  the 
economic  questions  lying  at  the  foundation  of  theh  work — 
the  problem  of  unemployment,  and  the  avoidance  of  industrial 
strife.  Professional  engineers  might  do  a  great  deal  of  good 
by  evolving  some  form  of  arbitration  in  the  engineering 
industry  which  would  be  acceptable  both  to  the  employers' 
associations  and  the  trade  unions. 

Association  of  Engineersun^Cliarge. — The  followini^  are 
the  arrangements  for  the  new  year  :  — 

Jjnu,irv    lOth.— ••  The   Selection    of    Fans  and   Their    .\pplicalion."   by    Mr. 

A.    Fleming    Browne. 
January  aOth.— Social  and  dance. 
February  lOlh.— Social  and  dance.  , 

February    14th.— "  Hydraulic  and   Electric   Lilts."    by  Mr.  C.   II.   J.    Day. 
March     l*th.—"  Scientific   Instruments    in   the    Boiler    House."   by  J .   B.    C. 

Kershaw.  ^     ,       „ 

.\pril    11th.—"  Military    Bridge    Building    Under    Fire."   by    Col.   C.    L.    P. 

Sankey,    R.E.    (ret.). 
April    Ulh.— Social  »nd  dance. 
The    annual   dinner    will    take    place   in    March. 

Society  of  Engineers.— Among  the  -awards  made  by  the 
Societv  for  papers  read  or  published  during  192'2  are  :  Presi- 
dent's' Gold  Medal  to  Dr.  C.  V.  Drysdale,  O.B.E.,  for  his 
papers  on  "  The  Testing  of  Small  Electrical  Plant  ";  Society 
J^remium  (value  three  guineas)  to  Mr.  A.  S.  E.  Ackerman, 
B.Sc.  (Eng.).  for  his  paper  on  "  The  Physical  Properties  of 
Clay"  (fourth  paper);  Clarke  Premium  (value  five  guineas) 
to  Mr.  E.  C.  Hill,  of  the  Gloucestershire  Engineering  Society 
(associated  with  the  Society  of  Engineers),  for  his  paper  on 
"The  Submersible  Pump";  and  Geen  Premium  (value  five 
guineas)  to  Mr.  A.  G.  Short,  of  the  Binuingham  Association 
of  Mechanical  Engineers  (associated  with  the  Society)  for  his 
paper  on  "  Heating." 


OUR     PERSONAL     COLUMN. 

The  Editort  invite  electrical  engineers,  whether  connecUd 
with  the  technical  or  the  commercial  side  of  the  profession 
and  industry,  also  electric  tramway  and  railway  officials,  to 
keep  readers  of  the  Elbctbical  Review  posted  as  to  their 
movements. 

It  is  announced  that  Sir  John  Df.wrance,  K.B.E.,  has 
resigned  from  the  Advisory  Committee  to  the  Department  of 
Overseas  Trade. 

St.  Marylebone  Electric  Supply  Committee  has  re-elected 
Aid.  J.  A.G.  Beactmont  chairman,  and  Aid.  Duncan  Watson 
vice-chairman,  for  the  ensuing  year. 

The  Council  has  also  confirmed  the  appointments  of  these 

gentlemen  as  its  repre.sentatives  upon  the  Conference  of  Local 

■  Authorities    Owning    Electricity    Undertakings    in     Greater 

I^ndon,   and   the   \Vages    Conference    of    Local    Authorities 

(Greater  London),  for  the  year  ending  March  ;31st,  1923. 

Mr.  V.  Delebecque  has  commenced  practice  as  a  consulting 
electrical,  mechanical,  and  radio  engineer,  at  Ash  Villa, 
Sandwell  Street,  Walsall,  and  he  desires  to  receive  catalogues. 

Preston  Corporation  Tramways  Committee  has  recommended 
the  appointment  of  Mr.  Henry  Clayton  as  general  manager 
and  engineer  of  the  Corporation  Tramways  undertaking,  in 
succession  to  Mr.  J.  P.  Simpson,  who  takes  up  his  new  ap- 
pointment as  borough  electrical  engineer  in  the  new  year. 
The  two  positions  were  previously  merged. 

Obituary. — Mr.  W.  H.  Madden.— The  death  has  occurred 
of  Mr.  W.  H.  Madden,  chairman  of  the  Kilmalloik  (Co. 
Limerick)  Electric  Light  &  Power  Co. 


NEW     COMPANIES     REGISTERED. 


Inventions  Developments,  Ltd.  n86,.51").— Private  com- 
pany. Resi>ter"l  I).i<mb.r  ISlh.  Capital.  .fl.030  in  1.000  preference  shares 
ol  ei  each  and  ««J  „rdlnary  shar.^  ol  Is.  each.  To  adopt  agreements  with 
A.  L.  Davis.  S.  G.  W>brow.  and  A.  Slottcr  for  the  acquisition  of  the  patents 
referred  to  therein,  and  lo  carry  on  a  business  not  particularly  described.  The 
provisional  director,  ar.r  :  S.  (i.  Wybrow.  A.M.I.F,.E..  Royal  Aircraft  Establish- 
ment. South  Farnborouch.  ILmls  .  electrical  engineer;  A.  Slatter.  M.l.E.E, 
Sardinia  House,  Kingiway,  \V.C.2,  electrical  engineer.  Registeri.<l  office  : 
Sardinia  House.  KIngsw.,;.  W.C  2. 

Yeovil  Electric  Light  and  Power  Co.,  Ltd.    (186,456).— 

Private  company.  Registered  Decembir  ISth.  Capital,  £10,000  in  £1  shares. 
The  objects  are  as  indicalM  by  the  title.  The  first  directors  are:  A.  N.  Rye. 
6.  Eaton  House.  Belsiie  Park  Cir-lens.  N.W.;  F.  E.  Dripper.  Shirley  txxige. 
MalbrODk  Koad.  Putney.  S  W .;  W.  F..  Brandreth.  37.  London  Road.  High 
Wycombe.  Bucks;  C.  H.  Jones.  "  Coniston,"  Shortlandj  Grove.  Shortlands. 
Kent.  Qualification  :  £50.  Remuneration  as  fixed  by  the  company.  Secre. 
tarv  :  C.  H.  Jones.  Re^istere.1  olRee  :  Broad  Sanctuary  Chamb,  rs,  ll.  Tolhill 
Street.  Westminster,   S.W. 

White  &  Mantle,  Ltd.  (186.403).- Private  company.  Re- 
gistered necemher  14lh.  Capital.  £1,000  in  £1  shares.  To  ad!)pt  an  agree- 
ment with  \.  L.  White  for  the  acqui.:il..n  of  the  business  of  an  electrical 
engineer  and  contranor  carried  on  by  hl.Ti  at  23,,  Old  Bond  Street.  W.  The 
first  directors  are:  A.  L.  White,  23a,  ')>!  IV,nd  Street.  W.l.  electrical  engi- 
neer: A.  Proserpi.  27.  Wray  Crescent.  Totliejftnn  Park.  N  4.  caterer-  W  F 
Mantle.    4.i.    Canterbury    Grove,    West   N'orwr^^l.   S.E27,   electrical   engineer 


Tlie  British  Broadcasting  Co.,  Ltd.  (186,424).— Regis- 
tered us  a  "  public  "  conipanv  on  l>?ceinber  lath,  with  u  nominal  capital  of 
ilUU,000  in  lUO.UOU  cumul..tivc.  urdin.iry  shares  ol  £1  each.  The  said  shares 
confer  on  the  holders  thereot  the  fit^ht  to  receive  out  ol  the  profits  ol  the 
company  a  fixed  cumulative  dividend  at  "i  per  cent,  per  annum  on  the 
amounts  paid  up  or  credited  as  paid  up  thereon,  but  not  to  any  further  or 
other  panicipation  in  profits.  The  rightji  of  the  cuiiiulalive  ordinary  shares 
in  the  original  capital  may  not  be  altered,  or  in  any  manner  aQected,  except 
in  accordance  with  clause  til  of  the  original  articles  of  association.  The  said 
clause  provioes  that,  subject  to  the  previous  approval  ol  H.M.  Postmaster- 
General  for  the  time  being,  the  holders  of  the  said  shares  may  at  any  time 
and  from  time  to  time,  whether  before  or  during  liquidation,  by  an  extra- 
ordinary resolution  passed  at  a  meeting  of  such  holders,  consent  on  behalf  of 
all  the  holders  ol  shares  of  the  class  to  the  issue  or  creation  of  any  shares 
ranking  equally  therewith  or  having  any  priority  thereto,  or  to  the  abandon- 
ment of  any  preference  or  priority  or  ol  any  accrued  dividend  or  the  reduction 
for  any  lime  or  permanently  of  the  dividends  payable  thereon,  or  to  the  amal- 
gamation into  one  class  of  the  shares  of  any  two  or  more  classes,  or  to  the 
division  of  shares  of  one  or  more  class  or  classes  into  shares  of  different 
classes,  or  to  any  alteration  in  the  memorandum  of  association,  varying  or 
taking  away  any  rights  or  privileges  attached  to  the  said  cumulative  ordinary 
shares,  or  to  any  scheme  for  the  reduction  of  the  company's  capital  affecting 
such  shares  in  a  manner  not  authorised  by  the  articles,  or  to  any  scheme  foi 
the  distribution  (though  not  in  accordance  with  legal  rights)  of  assets  in 
money  or  in  kind  in  or  before  liquidation,  or  to  any  contract  for  sale  of  the 
whole  or  part  of  the  company's  property  or  business,  determining  the  way 
(though  not  in  accordance  with  legal  rights)  in  which  the  purchase  considera- 
tion shall  be  distributed,  and  gene-rally  consent  to  any  alteration,  contract, 
abrogation  of  rights  and  privileges,  compromise  or  arrangement  which  tile 
persons  voting  thereon  could,  if  sui  juris  and  holdiog  all  the  shares  of  the 
class,  consent  to  or  enter  into,  and  such  resolution  shall  be  binding  on  all  the 
holders  of  the  shares  of  the  class. 

Article  (il  is  not  to  be  read  as  implying  the  necessity  for  such  consent  in 
any  case  in  which,  but  for  such  article,  the  object  of  the  re-solution  could  have 
been  effected  without  it  under  the  general  provisions  of  the  articles.  The 
written  consent  of  the  holders  of  three-fourths  of  the  class  shall  have  the 
same  effect  as  an  extraordinary  resolution  passed  at  a  meeting  of  the  holders 
of  the  shares  and  of  the  class. 

The  objects  of  the  company  are:  To  acquire  from  H/M.  Postmaster-General 
a  licence,  in  such  form  and  subject  to  such  terms  and  conditions  as  he  may 
from  time  to  time  prescribe,  for  the  erection,  establishment,  and  operation 
within  the  United  Kingdom  of  Great  Britain  and  within  Ireland,  of  stations 
as  a  public  utility  service  for  the  '"  broadcasting  "  supply  to  the  public,  by 
means  of  wireless  telephony  and/or  wireless  telegraphy  ol  news,  information, 
concerts,  lectures,  educational  matter,  speeches,  weather  reports,  theatrical 
entertainments  ami  any  other  matter  which  (or  the  time  being  may  be  per- 
mitted by  or  within  the  scope  or  ambit  of  the  said  licence;  to  equip  and 
install  the  said  stations  with  all  requisite  or  convenient  plant  and  machinery, 
and  to  carry  on  (only  so  far  as  may  be  necessary  or  convenient  for  the  further- 
ance of  the  objects  of  the  company)  the  business  of  ironfounders,  mechanical 
and  electrical  engineers,  brass  founders,  metal  workers,  tool  makers,  woo*I 
workers,  builders.  &c. 

The  shares  may   be  aUotte<l  or  disposed  of  as  the  Board  may  determine,  pr-w 
vided   that   the  Board  shall  not.  without  the  previous  written   approval  of  H.M. 
Postmaster-General    for   the   time  being,    allot    more    than    UO.0U6   shares   in    the 
initial  capital  to  the  following  six  companies  or  their  nominee*,  vit.  : — 
Marconi's  Wireless  Telegraph   Co.,  Ltd. 
Metropolitan-X'ickers    Electrical  Co.,    Ltd. 
Radio  Communication  Co..   Ltd. 
British  Thomson-Houston  Co..  Ltd. 
General   Electric  Co..    Ltd. 
Western   Electric  Co.,  Ltd. 
and    that    the  Board  shall,    up  to  a    total   of  39,994  shares,   issue  to  applicants, 
being    bona    fide    British    inanufacturers  of    wireless    apparatus  other    than    the 
above  six  companies,    the    full   amount  of   shares   (not  exceeding    10.000    to  any 
one  such  applicant)  for  which  such   applicants  may  apply. 

The  minimum  cash  subscription  on  which  the  directors  may  proceed  to 
allotment  is  £7. 

The  Board  may,  without  assigning  any  reason,  decline  to  register  any 
transfer  of  shares.' 

The  directors  are  to  number  not  less  than  seven  nor  more  than  nine.  Six 
of  the  directors  are  to  be  nominated  by  the  six  companies  above  named.  Such 
nominated  directors  (called  '*  representative  "  directors)  may  appoint  an  addi- 
tional director,  to  be  known  as  the  '*  permanent  chairman  director."  In  the 
event  of  the  reprr'sentative  directors  failing  to  appoint  the  permanent  chairman 
director  within  three  weeks  after  the  incorporation  of  the  company,  and  so 
often  as  a  vacancy  occurring  in  the  office  of  permanent  chairman  director 
shall  not  be  filled  up  by  the  representative  directors  within  three  weeks  of  the 
occurring  thereof,  H.M.  Postmaster-General  (or  the  time  being  may,  on  the 
request  of  two  representative  directors,  appoint  the  permTncnt  chairman 
director.  The  first  directors  are  : — Godfrey  Chas.  Isaacs,  Marconi  House, 
W.C.2,  director  of  "  Marconi  "  companies;  John  Gray,  Crown  House,  Aldwych, 
W.C.2,  director  of  Shielton,  Ltd.,  Corbel,  Ltd.,  and  the  Hotpoint  Electric 
Appliance  Co.,  Ltd.;  Henry  M.  Pease.  Norfolk  House.  W.C.  managing  director 
of  Western  Electric  Co.,  Ltd.;  Sir  William  Noble,  Magnet  House,  Kingsway. 
W.C,  director  of  General  Electric  Co.,  Ltd.,  and  Walker- Western  Co.,  Ltd. 
Major  Basil  Binvon,  34-5,  Norfolk  Street.  W.C.2.  managing  director  of  Radii 
Communication  Co..  Ltd..  and  director  of  Mullard  Radio  Valve  Co.,  Ltd., 
C.  F.  Elwell.  Ltd..  R.adio  Press.  Ltd..  and  London  Radio  College.  Ltd.; 
Archibald  McKinsley.  4.  Central  Buildings.  The  Broadway.  S.W..  .Metro- 
polilan-Vickers  Electrical  Export  Co..  Ltd.,  Cosmos  Lamp  Works,  Ltd.,  and 
Vickers  Austr,ilia,   Ltd.;   Lord  Gainford,    Headlam   Hall,  Gainford,  Durham. 

The  remuneration  of  diri'ctors  is  to  be  £200  each  per  annum  (£.W0  (or  the 
chairman),  free  of  income  tax.  The  registered  oflice  is  at  1.5,  Savoy  Street, 
\V.C2. 

Bowyer=Lowe    Co.,    Ltd.     (186,475). — Private    company. 

Registere<l  December  18th.  Capital.  £800  in  £1  sha.es.  To  carry  on  th» 
business  of  electricians,  mechanical  and  general  engineers,  woodworkers,  manu- 
facturers of  and  dealers  in  apparatus,  machinery  and  appliances,  convenient 
for  the  application  of  electricity,  &c.  The  first  directors  are  :  A.  E.  Bowyer 
I,owe,  Vcloce,  South  View.  Letchworth ;  H.  W.  Widgcry.  Canonleigh.  Broad, 
way,  Letchworth  (both  permanent  subject  to  holding  one-fifth  each  of  the  issued 
share  capital)  with  £l()o  each  per  annum  as  directors'  fees,  together  with  » 
salary  of  £500  per  annum  so  long  as  they  devote  their  whole  time  and  attecr. 
tion  to  the  company's  affairs.  They  shall  b*^  joint  chairmen  and  preside  at 
alternate  meetings  while  owners  in  equal  shares  of  not  less  tli.m  half  the 
issued  share  capital.  .Secretary:  H.  W.  Widgery.  Solicitors:  H.  M.  Heck- 
ford,  19,  Leys  Avenue,  Letchworth.  Herts. 


OFFICIAL     RETURNS     OF     ELECTRICAL 
COMPANIES. 


Mitchell's   F.lectrical   and   Wireless,    Ltd. — .Satisfaction   iti 

full  on   Derembrr  l,i,  .,(  d-bentures  dated  January  16th.  I!)22.  securing  £.'130. 

Battiscombe  &   Harris,   Ltd.— Particulars  filed  of  JBIO.OOO 

debentures  aulhoris,.!  November  14th,  1922,  charged  on  the  company's  under 
taking  and  pniirriv,  present  and  (uturi-,  including  uncalle<l  capital,  the  whole 
amount  being  now  i.sued. 

Reed's  Patent  Engine  Co,,  Ltd First  mortgage  deben- 
ture dated  Decemb.  r  12lh,  1922,  to  secure  £.500,  charged  on  freehold  and 
leasehold  propr-rty,  and  the  company's  undertaking  and  other  property,  pre- 
sent and  future,  in.  lading  uncalled  capital  (if  any).  Holder:  F.  J.  Reed, 
llvthr,   SnulhampK.n. 
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Frederick    Braby    &    Co.,    Ltd.    (2,537c).— Return  dated 

August  3Isl    (filed    November    7th),    la'22.     Capiliil,    lliW.UOU    in  42.500    ordiiiar), 

17,600   prelcrcnoe,    and   (i.OOO    employiSs'  shares  o(    £10    e.ith.  39,500   ordin;ir), 

14,500     preference,     and     3,988     en.ployis'  shares   taken     up.  i:56«,8B0    paid. 
i;l3,000  eonsidered  as  paid.     iVInrt^aj<«i  and   charges,   £.13,475. 

British  Arc  WeldinjJ  Co.,  Ltd.    (108,7.59).— Return  dated 

Auyust    -iird.     l&a.     Capital.    £50,000    in    £10   shares.     1,474    shares    taken     up. 
£12,740  paid.     £'2,UI0  considered   as  paid.     Mortgages  and  charges,   nil. 

City  of  Oxford  Motor  Services  (formerly  City  of  Oxford 

Electric    Tramways,    Ltd.).— SaUsfaction    to    the    exl.nl    o(    fl.iJOO    on    Dec.m. 
ber  7th.  11)22,  ol  charge  dated   February  20th,  1914.  s..-curing  £4ti,000. 

Porlock  and  District  Electric  Supply  Co.,  Ltd. — Mortga<<e 

dated    December   1st,    1922,  to  secure  £400  charged  on  "  The   Stores."   Porlock, 
Somerset.     Holder  :    C.    Blackford,    Porlock. 

Rhondda  Tramways  Co.,  Ltd. — Satisfaction  to  the  extent 

of  £(i,a00  on    December  7th,    1922,  of  charges  dated   March  24th,    1911,    Novem- 
ber   13th,    1912,  and  March    11th,  1915,  securing   £250,000. 

Stuart  Turner,  Ltd. — Mortgage  on  "  Broad  Gate  "  public- 
house,  Henley-on-Thames,  dated  Xuvembe-r  IGth,  1922,  to  secure  all  moneys 
due   or  to   become  due   from   the  company   to   L.C.W.  and   Parr's   Uank. 

Pacific  and  European  Telegraph  Co.,  Ltd.  (36,683).— Re- 
turn dated  November  14th,  1922.  Capital,  £100.000  in  £10  shares.  All  shares 
taken  up.  £4  per  share  called  up.  £40,000  paid.  .Vlurlgages  and  charges, 
£(ib.rm. 


CITY    NOTES. 


The  thkd  ordinary  general  meeting  was 
Fuller's  United     held     on     December    'ilst    at     Winchester 
Electric  House,  E.G.,  Mr.  Ueoige  Fuller  presiding. 

Works,  Ltd.  In  proposing  the  adoption  of  the  report 
the  chairma.n  said  the  shareholders  had 
so  recently  had  the  affairs  of  the  company  carefully 
explained  at  the  various  meetings  which  had  been 
held  that  it  was  unnecessary  for  tiim  to  go  into  any 
details  on  that  occasion.  It  was  expected  that  the  sanction 
of  the  High  Court  would  be  given  next  January  to  the  scheme 
of  reorganisation  which  had  been  arranged,  when  the  new 
tinancial  arrangements  would  come  into  operation.  He  would 
like  to  take  that  opportunity  of  personally  thanking  the 
shareholders  for  the  way  in  which  they  had  met  the  difficult! 
problejns  that  had  come  before  them.  He  felt  sure  that  their 
confidence  would  be  ultimately  justified.  During  the  past 
few  months  the  directors  had  thoroughly  overhauled  the 
organisation  of  the  business,  with  results  «hich  bad  been 
very  encouraging.  Great  economies  had  been  effected ; 
changes  had  been  made  in  the  personnel;  and  the  general 
efficiency  of  the  business  had  been  greatly  improved.  Although 
trade  conditions  in  the  country  were  still  far  from  good  he 
was  pleased  to  say  that  the  encouraging  conditions  of  their 
own  business,  which  commenced  in  the  autumn,  had  been 
maintained.  With  the  economies  they  had  effected  .ind  the 
improved  financial  conditions  under  which  they  expected  to 
carry  on  they  had  every  hope  that  the  business  would 
resume  its  old   successful  and   profitable  condition. 

Mr.  P.  J.  Gordon  seconded  the  motion,  and  the  report  was 
adopted. 

The  Financier  reports  meetings  of  deben- 

British  Columbia   ture     holders     and     shajeholders    of    this 

Telephone         company,  which  were  held  in  London  on 

Co.,  Ltd.  December'    8th     to     consider     resolutions 

approving   an  amalgamation  with   another 

company   of  the   same   name.     Sir   J.    Leigh  Wood,   K.B.E., 

explained  that  the  tximpany  was  incorporated  under  the  laws 

of  the  Province  of  British  Columbia,  and  it  was  proposed  to 

amalgamate    with   a    company   incorporated    unilor   the   laws 

of  the  Dominion  of  Canada.    The  resolutions  would  regularise 

the   system    which    had   been   in    operation    during   the   last 

three   or  four   years. 

Mr.  G.  H.  Halse,  the  president  of  the  company,  said  that 
when  telephones  were  first  started  in  British  Columbia  every 
httle  town  had  its  own  system,  and  there  were  no  long- 
distance lines.  About  1900  the  present  company  had  been 
formed  with  a  provincial  charter  to  unite  those  systems  into 
one  company.  From  a  small  beginning  the  company  had 
grown  to  be  an  important  undertaking,  able  to  supply  the 
whole  of  British  Columbia  with  a  telephone  service,  and 
doing  a  large  business  with  the  United  States. 


A nglo< Argentine  Tramways  Co.,  Ltd. — Sir  Cicorge  A. 
Toucbo.  Bart,  (chairman)  presided  at  a  .sjiecial  mooting  of 
lioldors  of  the  seoonil  preference  shares  on  Decoinbor  19th, 
which  was  called  to  give  effect  to  the  schome  outlined  in  our 
issue  of  December  15th.  The  chairman  explained  in  some 
detail  the  circumstimjes  which  had  necessitated  this  method 
of  dealing  with  arrears  of  dividend,  and  the  requisite  resolu- 
tion wa«  adopted  unanimously.  The  proposals  were  again 
approved  at  a  subst>quent  extraordinary  general  mwting.  at 
which,  also,  the  alteration  of  the  basis  of  the  directors' 
remuneration  was  agreed  to. 

Constantinople  Telephone  Co. — .\n  announcement  ap- 
peared in  The  Tiim'x  of  Deoomhor  ■iii\d.  signed  "  ,T.  E. 
Kingsbury.  Eepivsonfcitive  in  the  United  Kingdom,"  .stating 
that  the  coupons  on  the  6  i>er  cent,  obligations  and  the  (5  per 
cent,  certificate-s.  due  January  1st,  19ii.  are  payable  on  or 
after  that  date  at  the  Imperial  Ottoman  Bank,  26,  Throgmor- 
ton  Street,  London,   E.C.'i. 


Claud  Hamilton,  Ltd.— According  to  the  Financial  Timet, 
a  dividend  of  5  per  cent,  for  the  year  is  recommended,  carrying 
forward  Mlri,'d(>i,  after  writing  off  depreciation,  but  subiect 
U>    E.P.D.   and   corporation  tax. 

Pinchin,  Johnson  &  Co.,  Ltd. — The  usual  dividend  at  the 
rate  of  6J  per  cent,  per  annum,  less  tax,  on  the  preference 
share-s  for  six   months  to  Deci-mU-r   'ilsl  is  announc<-d. 

Marconi  International  Marine  Communication  Co.,  Ltd. 
— Interim  dividend  of  5  per  cent.,  leas  income  tax,  upon  the 
issued  capital. 

Marconi's  Wireless  Telegraph  Co.,  Ltd. — Interim  dividend 
of  o  !>er  cent.,  lesM  tax,  uiKin  the  ordinary  shares. 

Eastern  Telegraph  Co.,  Ltd. — Interim  dividend  of  10  per 
cent.   p<'r  annum,  free  of  tax,  on  the  ordinary  stock. 

Cork  Electric  Tramways  and  Lighting  Co.,  Ltd. — Divi- 
dend of  "i  per  cent.,  less  tax,  on  the  preference  shares  for  tiie 
eighteen  months  ended  December,  1921. 

W.  &  T.  Avery,  Ltd. — Interim  dividend  of  o  per  cent.,  less 
tax,  on  the  ordinary  shares. 

C.  A.  Vandervell  &  Co.,  Ltd. — The  directors  report  a  loss 
of  f'20.5,734  for  the  year  ended  March,  19-22.  The  directors 
hope  at  an  early  date  to  place  before  the  shareholders  pro- 
posals for  the  situation  that  his  arisen  as  the  result  of  thisi 
and  the  loss  of  the  previous  year. 

Crompton  &  Co.,  Ltd. — Interim  dividend  at  the  rate  of 
7  per  cent,  [ler  annum  on  the  preference  shares  for  the  half- 
year  ended  Septeml^er,  19'i'2. 


STOCKS    AND    SHARES. 


Wbdnesd.iy  Evening. 
With  only  three  full  working  days  in  the  present  week, 
the  Stock  Exchange  did  not  expect  to  find  anv-thing  like 
active  business  conditions  prevailing,  and  the  anticipation  is 
fully  justified.  \  main  feature  of  the  markets  continues  to 
be  the  strength  of  shares  of  the  home  electricity  supply 
companies.  The  public  are  taking  a  more  lively  interest  in 
the  market  owing  to  the  confidence  felt  in  regard  to  in- 
creased dividends  to  be  declared  in  respect  of  the  current 
six  months.  The  table  showing  the  yield  per  cent,  on  the 
principal  shares,  as  worked  out  in  our  hst,  is  the  object  of 
careful  examination. 

In  the  market  it  is  claimed  that  Brompton  ordinary  are 
still  amongst  the  cheapest  shares  of  their  class,  though  the 
yield  in  their  case  is  barely  6  per  cent,  on  the  money.  City 
Lights  pay  nearly  6i  per  cent,  allowing  for  the  accrued 
dividend,  County  of  London  ordinary  barely  oi  per  cent., 
Westminsters  6i  per  cent.,  and  St.  James's  a  little  less. 
These  returns  on  the  money  are  worked  out  upon  the  basis 
of  the  middle  prices  given  in  the  Stock  Exchange  Official 
List,  but  would-be  buyers  kuow  to  their  disappointment  that 
shares  cannot  often  be  obtained  at  the  figures  given,  though 
the  few  sellers  who  come  in  are  pleasantly  disappointed  at 
getting  either  the  middle  prices,  or  very  near  them.  This 
simply  shows  the  strength  of  the  market  and  the  difficulty 
which  exists  of  buying  shares  in  this  dep;irtment.  After  the 
way  in  which  the  industry  has  suffered  during  the  war  years, 
the  change  during  1932  has  come  as  a  pronounced  relief,  and, 
although  the  prophet  will  walk  warily  in  venturing  to  esti- 
mate what  are  likely  to  he  the  chances  in  the  future,  the 
prosperity  of  the  electricity  supply  indus(try  during  the, 
present  twelve  months  has  been  striking  enough  to  warrant 
the  assumption  that  market  values  are  not  likely  to  show 
much  decline. 

Kensington  ordinary  have  risen  to  8,  and  London  Electrics 
are  1/16  higher  at  2  15/16.  It  is  now  anticipated  that  the 
London  Electric  Co.  will  be  amongst  those  announcing  a 
higher  dividend,  and  there  would  be  a  good  deal  of  satis- 
faction at  this  company  taking  its  place  amongst  the  concerns 
that  pay  their  shareholders  a  better  rate  than  4  per  cent. 
Possibly  a  certain  misconception  has  arisen  in  regard  to  the 
London  Electric  Co..  but  the  fact  remains  that  the  Brighton 
Railway  contract  ha.s  hitherto  done  little  to  raise  the  London 
to  a  high  rank  amongst  the  other  undertakers,  and  the  fact 
of  the  dividend  having  been  on  a  very  modest  scale  has  given 
rise  to  mild  doubt  as  to  how  far  these  big  contracts  yield  more 
than  a  comparatively  nuxlest  profit. 

Edmundsons  have  issued  a  good  report,  and  the  shares  are 
harder,  the  ordinary  changing  hands  up  to  2J.  The  Urban 
figures  ai-e  awaited  with  interest,  and  the  improvement  in  the 
status  of  such  companies  begins  to  attract  more  general  at- 
t<^ntion.  Ele<-tric  Supply  Corporations  have  changed  hands  up 
to  18s.  3d.  General  Electrics  rose  Is.  to  ISs.  British  .\lmni- 
nium  lost  three  jvnoe  at  16s.  middle.  Briti.sh  Insulated  ro.se  to 
12s.,  to  revert  to  lis.  3d.  Siemens  look  a  firmer  market, 
though  the  price  is  nominally  unchangoil  at  3s.  lOJd.  The 
company's  10  per  cent,  preference  are  on  offer  at  30s.  9d.,  with 
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Ls.  dividend  included  in  the  price.  This  makes  the  yield  to 
a  buyer,  to-day,  £6  13s.  6d.  per  cent,  on  the  money.  The 
4i  per  cent,  debenture  stock  has  risen  to  90  on  a  demand 
from  holders  who  had  stock  drawn  at  100  in  the  middle  of 
this  month. 

India  Rubber  5  per  cent,  bonds,  with  interest  due  in 
March  and  Septeml>er,  can  be  bought  at  94 J,  giving  £o  6s. 
on  the  money,  without  taking  into  account  redemption  at 
100  in  March.  llhXi.  Callender's  7J  per  cent.  "  B"  prefer- 
ence at  '25s.,  c.d.,  January  and  July  dividends,  give  6  per 
cent.  Ix)ndon  Electric  Wire  and  Smiths  7J  per  cent,  prefer- 
ence at  "iSs.  6d.  afford  a  six  guineas  yield. 

Marconis  again  hardetied  to  '24,  and  Canadians  have  ad- 
vanced to  10s.  9d.  The  Anglo-American  stock/;  bold  their 
risSe.  The  only  change  in  the  Eastern  division  is  i  decline 
in  Globe  Telegraph  ordinary. 

Some  of  the  holders  of  Anglo-Argentine  Tramways  first 
preference  are  exchanging  into  the  second  preference,  and 
the  movements  in  the  prii-es  reHect  this  "  ,<;traddle."  Mexi- 
cans are  steady,  the  only  quotable  change  is  a  gain  of  3  points 
in  Mexico  Tramways  seconds,  to  .58}.  British  Columbia  Rail- 
way issues  have  not  altered.  Amongst  the  new  stocks,  Mar- 
coni debenture  is  higher  at  3J  premium,  and  the  new  County 
of  London  ordinary,  now  l'2s.  6d.  per  cent.,  have  gone  up 
to  68.  6d.  premium. 

The  rubber  market  exhibits  no  particular  vitality.  Ironj^ 
coal  and  st-eel  shares,  after  their  sharp  rises,  are  disposed  to 
react  on  profit-taking  by  earlier  buyers  who  preferred  to  sell 
rather  than  to  pay  for  their  stock  at  the  end  of  the  year. 
Babcock  &  Wilcox,  for  this  reason,  eased  off  to  3  7/16.  Ann- 
strongs  and  Vickers  maintain  most  of  their  recently-aequired 
strength. 

SHARE  LIST  OF   ELECTRICAL  COMPANIES. 
Home  Electbicitt  Companies. 


Dividend. 

Price 

, 1- 

— — .. 

Dec.  2a, 

Rise 

or 

Yield 

1920. 

1921. 

1922. 

fal 

. 

p.c. 

Brompton  Oi-dinarv        

li 

12 

'?! 

— 

£5  17    1 

Charing  Cross  Ordinary 

8 

9 

— 

5  16    2 

do.       do.       do.       ii  Pref. 

44 

44 

tt 

— 

5    7     6 

Chelsea        

6 

6 

— 

4     9    0 

City  of  London      

14 

14 

2f)i 

— 

6    7  10 

do.        do.           6  per  cent.  Pref. .. 

6 

6 

23/. 

~- 

6     4     4 

County  of  London           

8 

8 

\v 

^■ 

6d. 

6    8    6 

do.           do.       6  per  cent.  Pref. . 

6 

6 

— 

5     4     4 

Kensington  Ordinary      

9 

10 

8 

+ 

i 

6     5     0 

London  Electric 

24 

4 

21S 

-t- 

A 

4     3    6 

do.         do.         6  per  cent.  Pref. . 

6 

6 

— 

6  17     1 

Metropolitan         

7 

7 

64 

— 

5    7     8 

do.                     44  per  cent.  Pref. . 

.          44 

44 

4i 

— 

5    9     1 

9t.  James'  and  Pall  Mall 

12 

12 

9A 

— 

6    6     4 

South  London       

7 

7 

ii 

— 

5  18    0 

South  Metropolitan  Pref 

7 

7 

U' 

— 

6  18    0 

Weatminster  Ordinary 

10 

10 

— 

6    7     0 

Telegraphs 

AND  Telephones. 

Anglo-Am.  Tel.  Pref 

6 

6 

1024 

_ 

6  17     1 

do.            Def 

14 

34/6 

23« 

— 

6     6    0 

Chile  Telephone 

6 

6 

6i 

— 

4  16    0 

Cuba  Sub.  Ord 

7 

7 

8 

— 

8  15     0 

Eastern  Extension          

.       10 

10 

1904 

— 

5     4     0 

Eastern  Tel.  Ord.            

10 

10 

— 

5     6     0 

Globe  Tel.  and  T.  Ord 

10 

ID 

19t 

— 

i 

6     5     0 

do.       do.       Pref 

6 

6 

Hi 

— 

6    7  10 

Great  Northern  Tel 

24 

22 

281 

— 

7  13     0 

Indo-European      

10 

10 

854 

— 

7     1     0 

Marconi       

.  •    26 

16 

2i 

-f 

h 

6     15  6 

Orienul  Telephone  Ord 

12 

12 

'4' 

— 

•6     4     0 

United  R.  Plate  Tel 

8 

8 

— 

•6    6    8 

West  India  and  Panama 

Nil 

Nil 

10/- 

— 

Nil 

Weatem  Telegraph         

10 

10 

19 

— 

♦6    6    3 

Home  Rails. 

Central  London  Ord.  Assented 

4 

4 

67 

_ 

6  19    5 

Metropolitan 

14 

2i 

C94 

— 

8  16    8 

do.         District 

.     Nil 

1 

45 

— 

4 

3    4    9 

Underground  Electric  Ordinary 

.     Nil 

Nil 

ii 

-t 

i 

Nil 

Anglo-Aig.  Tnms.  First  Pref. 

do.  do.      2nd  Pref 

do.  do.      6  per  cent.  Deb.. 

Brazil  Tractions 

British  Columbia  Bleo.  RIy.  Pee.     . 
do.           do.           Preferred 
do.           do.           Deferred 
do.  do.  Deb 

Mexico  Tram.  C  per  cent.  Bonds 
do.  6  per  cent.  Bonds 

Mexican  Light  Common 

do.  Pref 

do.  1st  Bonds 


Trams,  Ac. 

6i  12} 

Nil  64 

5  6 
Nil  Nil 

6  6 
6  98/- 
8  134/- 
4J  4i 

Nil  Nil 

Nil  Nil 

Nil  Nil 

Nil  Nil 

NU  E 


Mancfactcbino  Companies. 


Babcock  h  Wilcox          16  16             8i'i 

British  Aluminium  Ord 10  6           16/- 

British  Insulated  Ord 16  16             3} 

Callenders 16  16 

do.       64  Pre! 6i  6i 

Crompton  Ord 10  5 

EdlsoD-Swan         10  Nil 

do.      do.    6  per  cent.  Deb 5  6 

Electric  Construction    10  10 

English  Electric 8  6 

do.          do.     Pref r,  e 

OcD.  Eleo.  Pre! C4      64 

do.         Ord 10       6 

Henley         16  16 

do.    4iPrel 44     44 

Indis-Rabb«r        10  —           11/8 

Met.-Vlckers  Pref 8       8             2i'a 

Siemens  Ord 10  10             1,\ 

Telegraph  Con 30  ao           363 

*  DWidends  paid  free  of  Incoma  Tax, 


16/.  - 


%'  - 


4  13  6 

6    3  6 

6  18  4 

6  17  0 

6  16  7 

6  18  4 
Nil. 

7  16  4 
7  6  6 
6  7  0 
6  10  (J 
6  19  6 
6  11  6 
6  11  8 
6    a  10 


—  6  11    3 

—  M  11    « 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appetiringr 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday.  December  27th. 


CHEMICALS.    <fcc. 

lAtesI 
Price. 

Fortnight's 
Inc.  or  Deo. 

a  Acid,  Oxalic 

per  lb. 

6id. 

a  Ammoniac.  Sal        

per  ton 

£62 

a  Ammonia,  Muriate  (large  crystal) 

£48 

a  Bisulphide  of  Carbon       

a  Borax 

,, 

£30 

a  Copper  Sulphate     

£26  163. 

a  Potash.  Chlorate     

per  lb. 

6d.  to  64d. 

a       „       Perchlorate          

,, 

7id, 

■  Shellac           

per  owt. 

£17  les. 

a  Sulphur,  Sublimed  Flowers 

,, 

£9 

a         ,,        Lump       

£9  2s.  6d. 

a  Soda,  Chlorate         

per  lb. 

84d. 

a     „     Crystals          

per  ton 

£6 

a  Sodium  Bichromate,  casks 

per  lb. 

6d. 

METALS.    4c. 

6  Aluminium,  Ingots 

per  ton 

£100 

b           „          Wire 

per  lb. 

1/9  to  3/8 

b           „           Sheet 

1/6  to  3/. 

p  Babbitt's  Metal  and  Anti-friction  Metal- 

Grade  1    per  ton  net 

£166 

Grade  11 

•        •« 

£122 

Grade  III           

£6S 

c  Brass  (rolled  metal  3"  to  IS"  basis) 

per  lb. 

94d. 

c      ,,     Tubes  (solid  drawn) 

Ilfd.  to  1/- 

c      „      Wire,  basis     

9iid. 

c  Copper  Tubes  (solid  drawn) 

1/14 

c       „      Bars  (beat  selected) 

per  ton 

£96 

c       „      Sheet 

£96 

c       .,      Rod 

£96 

d       „      (Electrolytic)  Bars 

,, 

£71  153. 

4,';s.  inc. 

a       „                 „             Sheets 

£146  lOs. 

d       „                „            Wire  Rods 

,, 

£81  15b. 

458.  inc. 

d       „                „            B.C.  Wire 

per  lb. 

lOi'ed. 

id.  inc. 

/  Ebonite  Rod 

.  3/6 

/       „      Sheet 

8/- 

a  German  Silver  Wire         

3/6 

b  Gutta-percha,  fine 

12/6 

b  India-rubber.  Para  flue    

1/14 

/  Iron  Pig  (Cleveland  Warrants)  ... 

per  ton 

gas.  Dd. 

1     „     Wire,  galv.  No.  8,  P.O.  aual. 

£24 

g  Lead,  English  Pig 

,, 

£27  10s. 

5s.  inc. 

g  Mercury        

per  hot. 

£12  to  £12  29.  6d. 

e  Mica  (in  original  oases)  small    ... 

per  lb. 

Bd.  to  8/- 

e      ,,              ,,                medium  ... 

4/-  to  8/- 

e      „              „                large 

,, 

10/-  to  30/-  &  up. 

p  Phosphor  Bronze,  plain  castings 

1/1 

p                 „     drawn  bars  and  rods 

„ 

1/3 

..'. 

p                 ,,     rolled  strip  &  sheet 

1/24 
l/8l 

p                 „     wire    

,, 

}d.  inc. 

0  Platinum        

per  oz. 

£26 

£2  inc. ' 

d  Silioium  Bronze  Wire      

per  lb. 

1/03 

r  Steel,  Magnet,  in  bars      

lOd. 

a  Tin.  Block  (English)         

per  ton 

£181  168.  to  £182 

£6"i'nc. 

n     „     Wire,  Nob.  1  to  16    

per  lb. 

8/3 

Quotations  supplied  by 


a  a.  Boor  &  Co. 

6  The  British  Aluminium  Co.,  Ltd, 
c  ThoB.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
«  F.  Wiggins  &  Sons. 
/  India-Rubber,  Guttapercha  and 
Telegraph  Works  Co.,  Ltd. 


r  W.  F.  Dennis  &  Co. 


g  James  &  Shakespeare. 

b  Edward  Till  4  Co. 

/  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

o  P.  OrmlBton  &  Sons. 

o  Johnson,  Matthey  &  Co.,  Ltd. 

p  O.  Clifford  &  Son,  Ltd, 


The  Physical  and  Optical  Societies'  Exhibition. — This 
exhibition,  which  is  to  lie  held  on  Wednesday  and  Thursday, 
January  3rd  and  4th,  19'2a,  at  the  Imperial  College  of  Science, 
South  Kensington,  will  be  open  in  the  afternoon  (from  3  to 
6  p.m.)  and  in  the  evening  (from  7  to  10  p.m.).  Mr.  W. 
Gamble  will  give  a  lecture  on  "  Reproduction  of  Colour  by 
Photographic  Processes  "  at  4  p.m.  on  January  3rd  and  at 
8  p.m.  on  January  4th.  Prof.  E.  C.  Coker,  F.R.S.,  vvill  give 
a  lecture  on  "  Recent  Photo-Ela.stic  Reseaiches  on  Engineei'- 
ing  Problems  ".  at  8  p.m.  on  January  3rd  and  at  4  p.m.  on 
January  4th.  All  the  lectures  will  be  illu.strated  with  ox[xmi- 
ments.  Over  .50  firms  are  exhibiting  scientific  apparatus,  and 
a  number  of  exiH^rinicntal  demonstrations  have  been  arranged. 
Invitations  to  attend  have  been  given  to  membera  of  the 
Institutions  of  Electrical  Engineers,  Mechanical  Engi- 
neers, the  Ohciiiiial  Society,  the  Faraday  Society,  the  Wireless 
S<x;iety  of  London,  and  the  Rontgen  Society.  Admission  in 
all  cases  will  be  by  ticket  only,  and  therefore  members  of 
the  Societies  iiK'utionnd  desiinug  to  attend  the  exhibition 
should  apply  to  the  secretary  of  the  Society  to  which  ttey 
belong.  Other.s  intereiited  should  apply  direct  to  Mr.  P.  E. 
Smith,  O.B.E.,  F.R.S.,  hon.  secretary  of  the  Physical 
Society,  Adminilty  I^search  Laboratory,  Teddingtou,  Middle- 
sex. 

Tramway  Fares  Id  Marks. — The  Cologne  tramway  admin- 
istration, a  lo^al  newspaper  says,  hos  made  a  Christmas  pre- 
sent to  the  inhabitants  by  a  further  increase  in  fares.  Single 
tickets  are  now  1(X)  marks  each  and  transfer  tickets  1'20 
marks,  while  foreigners  are  required  to  pay  250  mftrks  for  a 
ticket. 
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ESTIMATING    OFFICE     ORGANISATION.— IV. 


By     MAJOR    J.    C.    CONNAN,     B.Sc,    A.M.l.E.E. 


Outrluud  Vharycs. — It  is  extreiuely  important  that  a 
reasonably  accurate  knowledge  of  tlit-  overhead  charges 
of  a  buisiness  should  be  known,  as  they  are  generally 
allowed  for  by  the  use  of  a  multiplier  to  the  actual  net 
self  cost,  and  consequently  any  errui-  in  their  calcula- 
tion will  be  greatly  enlarged  in  the  final  estimates. 
The  multiplier  used  will  generally  be  based  on  an 
analysis  of  the  overhead  charges  incurred  during  a 
period  of  six  months  or,  at  the  very  outside,  of  12 
months,  and  is  therefore  already  somewhat  out  of  date 
when  actually  used.  However,  this  is  not  of  serious 
importance  if  the  figure  has  been  carefully  calculated  in 
the  first  instance,  as  it  can  easily  be  modified  should  tlie 
charges  have  changed  during  the  intervening  period. 

It  can  be  readily  understood  that,  for  no  two  firms, 
even  when  of  the  same  size,  will  these  charges  be  equal, 
as  tliey  depend  to  such  a  great  extent  on  the  ability  of 
the  manager  to  run  the  busine.ss  econoniically,  as  well 
as  the  completeness  with  which  each  firm  is  jirovided 
with  equipment. 

The  overhead  expenses  of  a  firm  are  sometimes 
described  as  all  those  expenses  which  are  incurred  in 
getting  business.  However,  this  is  hardly  wide  enough, 
and  they  may  be  more  accurately  defined  as  those  ex- 
penses which  cannot  be  definitely  charged  up  to  any 
one  job.  They  comj^rise : — 1.  Interest  on  capital  em- 
ployed in  the  business.  It  will  be  necessary  to  pay 
interest  on  the  capital  employed  if  this  has  been  bor- 
rowed, and  even  if  the  contractor  has  himself  provided 
the  capital  he  should  still  allow  for  the  payment  of  the 
interest  which  the  money  could  earn  if  employed  else- 
wjiere.  To  be  strictly  correct,  the  figure  used  for  the 
rate  of  interest  .should  be  that  current  in  the  money 
market  on  tlie  date  of  the  analysis,  but  usually  it  is 
sufficient  to  allow  5  per  cent.  2.  Salaries.  This  covers 
tlie  salaries  of  all  the  office  staff  (bookkeepers,  estimating 
and  erecting  engineers,  clerks,  typists,  &c.),  salesmen, 
a  salary  for  the  owner  if  he  gives  his  time  to  the  busi- 
ness, and  a  proper!  ion  of  the  foremen's  wages.  It  is  to 
the  interests  of  the  fii-m  to  lieep  a  cei-tain  number  of 
foremen  continuously  on  its  books,  and,  in  fact,  to 
treat  them  as  staff.  This  enables  experienced,  trust- 
worthy men  to  be  chosen  who  quickly  get  to  know  the 
methods  of  work  of  the  engineers,  and  consequently 
give  a  consistency  to  all  the  work  done  by  the  firm. 
The  whole  of  their  wages  need  not  be  put  to  overhead 
charges,  but  only  that  portion  of  them  which  cannot 
be  charged  up  to  any  job.  The  same  might  be  done 
in  the  case  of  the  erecting  engineer's  salary,  but  as  the 
amount  of  time  whicli  he  spends  on  any  one  job  is  com- 
paratively short,  and  as  a  good  deal  of  his  time  must 
be  spent  in  the  office  the  distincticm  is  liardly  worth 
the  expense  necessary  to  get  the  items  out,  and  conse- 
quently it  is  more  satisfactory  to  charge  up  the  whole 
of  his  salary  to  this  account.  •'?.  Travelling  expenses 
and  other  out-of-pocket  expenses  incurred  by  the  owner, 
salesmen,  engineers,  &c.,  whilst  on  the  firm's  business. 
i.  Rent,  rates,  and  taxes.  This  should  include  offices, 
stores,  and  worksiiops  where  used.  5.  Henting,  light- 
ing, and  water  for  offices,  stores,  and  workshops,  except 
'vhen  already  included  under  4.  6.  Repairs  to  Iniild- 
ings,  except  when  included  under  4.  7.  Stationery. 
This  includes  office  books,  letter  paper,  data  sheets, 
estimate  forms,  typewriting  materials,  pencils,  ink.  itc, 
blue  prints  and  (Irawings  when  obtained  outside,  print- 
ing of  letter  paper,  &c.  S.  Postage,  telejihone,  and 
telegrams.  Separate  itenus  should  be  kept  for  these, 
as  they  are  i\  fruitful  source  of  waste,  f).  .\dvertise- 
ments.  This  includes  advertisements  in  trade  journals, 
local  papers,  kc.  as  well  as  all  expenses  attached  to 
printing  iwid  sen<liug  out  of  leaflets,  catalogues,  4c. 
10.   Office  cleaning.     The  expenses  incurred  for  a  char- 


woman, window  cleaning,  touching  up  office  furni- 
ture, Ac.  11.  Insurance.  All  insurance  premiums 
should  be  booked  here,  including  those  for  health  (to 
cover  National  Health  Insurance),  fire,  burglary,  acci- 
dents to  workmen  (to  cover  workmen's  compensation^, 
strikes,  glass  breakage,  and  personal  insur&nce  for 
owner  to  cover  accidents.  12.  Technical  and  trade 
papers.  A  certain  number  of  suitable  trade  journals 
will  be  taken  in  by  every  office,  and  the  subscriptions 
for  these  should  be  booked  here.  13.  Staff  expen.see. 
Christmas  presents  or  other  bonuses  paid  to  the  staff 
and  not  already  included  under  salaries.  14.  Training 
apprentices.  Any  expenses  involved  in  training  an 
apprentice  should  be  included  here.  15.  Bad  debts. 
The  amount  involved  will  entirely  depend  on  the  care 
with  which  orders  are  accepted,  and  will  be  very  different 
for  various  firms.  With  care  it  should  not  exceed  1  per 
cent,  of  the  turnover.  16.  Legal  expenses.  These  may 
be  necessitated  by  the  recovery  of  bad  debts,  accidents 
to  workmen,  disputes  arising  out  of  the  interpretation 
of  contracts,  &c.  Under  this  heading  should  also  be  in- 
cluded all  charges  for  information  concerning  the  stand- 
ing of  firms,  &c.,  obtained  from  information  bureaux, 
detective  agencies,  &c.  17.  Association  fees.  This  in- 
cludes fees  paid  to  contractors'  associations  or  other 
teclmical  bodies  of  which  the  owner  or  any  of  the  staff 
maj'  become  members  for  business  reasons.  18.  Main- 
tenance charges.  This  item  is  to  cover  charges  under 
contracts  having  a  guarantee  or  maintenance  clause. 
If  it  is  necessary  to  estimate  this  item,  allow,  for  a 
moderate-sized  business,  five  hours  per  week  for  one 
man.  19.  Repair  charges.  This  should  include:  — 
(o)  Repairs  to  tools,  ladders,  handcarts,  <Src.  ;  ip)  repairs 
to  office  furniture;  (c)  repairs  to  bicycle  or  car  if  kept 
for  business  purposes.  20.  Depreciation.  Write  off 
each  year  :  — (a)  33J  per  cent,  cost  of  tools  ;  {h)  25  per 
cent,  cost  of  bicycle  or  car;  (c)  20  per  cent,  cost  of  office 
furniture;  (d)  percentage  for  depreciation  of  stock. 
The  amount  will  depend  on  the  class  of  stock  kept,  the 
quantity,  and  tlie  rapidity  with  which  it  is  turned  over. 
This  item  should  also  allow  for  breakages  of  material 
and  for  providing  samples  for  tests,  itc.  unless  these 
can  be  charged  to  the  customer. 

The  sum  of  the  amounts  obtflined  for  the  above 
items  will  give  the  total  overhead  charges  for  the 
period  used  in  their  calculation.  There  are  three 
ntethods  in  which  these  overhead  charges  may  be 
expressed: — 1.  As  a  percentage  of  the  turnover  dur- 
ing the  above  period  :  (a)  constant  percentage,  and  (b) 
variable  percentage.  2.  As  a  percentage  on  the  wages 
actually  expended  on  the  contracts  executed  during  the 
period.  3.  Similar  to  2,  but  together  with  a  percentage 
on  the  cost  of  material  used  on  the  contracts.  To  apply 
this  percentage  to  the  estimate,  it  is  onlj"  necessary  to 
add  the  percentage  found  to  the  corresponding  quantity 
in  the  estimate,  which  would  be  for  :  —  1.  {a  or  b)  Total 
self  cost.  2.  Estimated  labour  cost.  3.  Estimated 
labour  and  nuiterial  costs  separately.  {yet  costs  being 
used.) 

The  first  method  is  the  one  uio.st  connnonly  employed, 
and  is  quite  straightforward  in  its  application.  Some 
firms  consider  that  the  expenses  involved  in  obtaining 
the  smaller  jobs  are  relatively  more  heavy  than  those 
of  getting  the  large  work,  and  that  consequently  in 
applying  the  figure  to  an  estimate  a  variable  percent-age 
should  be  made,  the  figure  taken  depending  on  the  size 
of  the  job.  It  will  bo  found,  however,  that  this  method 
will  involve  the  loss  of  practically  all  the  smaller  work 
unless  all  contractors  in  the  district  use  the  same  per- 
centages, a  circumstance  which  is  extremely  unlikely  to 
happen  without  agreement  amongst  the  contractors.  It 
is  not  a  ntethod,  therefore,  which  is  likely  to  be  much 
used. 
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As  the  amount  of  repair  work  relatively  to  new  work 
may  vary  considerably  in  any  one  business  during  the 
•ourse  of  a  year,  it  is  sometimes  considered  more  correct 
to  employ  method  2.  Whether  this  method  is  able  to 
give  more  consistent  results  than  the  first  is  extremely 
doubtful,  but  if  applied  throughout  the  office  for  all 
work  will  give  quite  as  good  result*,  and  is  no  more 
laborious  to  apply. 


Method  3  is  an  amplification  of  method  2,  and  as  the 
percentages  of  items  1-20  to  be  applied  to  labour  and 
material  respectively  are  arbitrarily  chosen,  it  pos- 
sesses no  advantage  over  the  former  method,  and  need 
not,  therefore,  be  further  considered. 

From  the  above  it  would  appear  that  method  1  (o)  i.s 
the  ono  most  easily  applied  and  one  which  gives  results 
a-s  accurate   as  anv  of  tlie  others. 


HINTS    ON     RADIO    MERCHANDISING. 


BY     W.     F.     CROSBY. 


DlKLKG  the  past  eight  or  ten  months  the  radio  industry  m 
America  has  gone  forward  by  unparalleled  leaps  and  bounds, 
and  there  are  many  lessons  that  may  be  derived  by  other 
countries  where  the  radio  craze  has  just  started.  In  the  first 
place,  America  has  always  had  a  certain  number  of  firms 
devoted  almost  exclusively  to  the  manufacture  of  radio  apiw- 
ratus  for  amateur  use.  These  turns  were  pretty  well  scattered 
and  competition  was  not  keen,  but  the  grade  of  apparatus 
turned  out  was  very  carefully  designed,  as  a  rule,  and  built  in 
accordance  with  good  engineering  practice. 

However,  with  the  advent  of  radio  broadcasting,  busi- 
ness men  and  manufacturers  were  quick  to  grasp  the 
money-making  possibilities  of  radio,  and  many  factories, 
which  had  been  need  for  other  Lines  of  manufacturing,  weiv 
turned  over,  almost  exclusively,  to  the  making  of  radio 
apparatus  of  all  descriptions.  Most  of  the  winter  season  the 
market  was  absolutely  barren  of  good  radio  apparatus,  with 
the  reeult  that  aU  sorts  and  conditions  of  parts  and  sets  were 
turned  loose  in  great  haste.  Keedless  to  say,  practically  all 
this  material  was  of  inferior  design  or  simply  a  cheap  copy 
of  some  already  successful  make.  This  sort  of  manufacturing 
^id  a  great  deal  of  harm  to  radio,  the  average  small  dealer 
not  knowing  enough  about  the  business  to  cUstinguish 
between  good  and  bad  apparatus. 

The  result  of  this  was  that  people  who  had  recently  become 
interested  and  did  not  know  the  good  from  the  bad,  bought 
almost  anything  that  they  could  lay  their  hands  on.  The 
new  manufacturers  were  swamped  with  orders,  and  every  day 
saw  new  firms  being  start-ed  for  the  manufacture  of  radio 
apparatus.  The  beginner,  who  had  just  piircha.sed  the  parts 
for  his  set,  or  the  set  complete,  soon  found  out  that  the  set 
that  he  had  was  not  of  the  best  quality,  and  con.sequently  he 
very  quickly  became  disgu.sted  with  what  he  had  and  usually 
either  dropped  out  of  the  field  entirely  or  disposed  of  what 
he  had  waited  until  a  lat<^r  date,  when  he  knew  he  would 
be  able  to  buy  the  right  sort  of  apparatus. 

Many  of  the*e  new  firms  entered  the  business  without  any 
technical  knowledge  whatsoever,  and  many  of  them  did  not 
even  take  the  trouble  to  hire  a  mui'c  or  less  experienced 
amateur  to  lend  them  a  guiding  hand.  They  went  at  the 
business  absolutely  blindly,  and  took  a  chance  on  what  they 
were  about  to  make.  Other  firms  employed  the  services  of 
'tome  young  man  who  thought  that  he  might  possibly,  some 
day,  become  a  radio  engineer  at  the  expense  of  the  firm  hiring 
him.  Prom  actual  ob.servation,  it  has  been  found  that  these 
young  men  usually  stayed  with  a  firm  long  enough  to  get  one 
(jood  set  working.  They  might  waste  three  or  four  months 
in  useless  experimenting  where  an  experienced  engineer 
would  have  known  exactly  what  to  do  at  the  very  start.  This 
cost  the  employers  quite  a  sum  of  money  for  apparatus  as 
well  as  the  time  spent,  and  usuallv  the  .set  when  put  on  a 
commercial  basi")  was  not  niui-h  eood  for  the  reception  of  radio 
broadcaetiDg.  This  did  not  happen  in  every  ca«e,  but  it  did 
occur  90  oft^-n  that  the  dealers  became  suspicious  of  every 
salesman  who  <arne  into  tticir  stores. 

The  better  i:lass  of  radio  inaniifncturcrs  went  at  this  in  an 
«ntirelv  difffrent  manner.  Mere  'he  procedure  was  to  hire  a 
staff  of  good  Mien  under  an  experienced  radio  engineer.  Tn 
this  wav  a  rewnri'h  ilepartment  was  kept  constantlv  on  the 
job,  with  the  r-HTlt,  th.^t  this  tvne  of  manufactured  set  was 
usually  far  in  advanre  of  the  others.  New  types  of  apparatus 
were  designed  in  this  way,  and  from  these  very  laboratories 
we  have  secured  some  of  our  finest  radio  apparatus. 

Business  men.  who  seiipe  the  possibilities  in  the  merchandis- 
inc  of  radio  apnar.itus  will  find  it  advisable  to  give  some 
■study  to  th»»  subject,  althonr'b  this  does  not  mean  that  any 
preparation  is  nece.-tsarv  in  the  fundament.al8  of  wireless  tele- 
graphy fir  electricity  It  is  e.ss<-ntial  for  the  dealer  to  be  able 
to  explain  the  prin<iple=i  of  wireless  and  also  the  uses  and 
operation  of  the  instnimenti  that  he  has  for  sale,  and  to  be 
able  to  order  intellioentlv  th'>  special  requirements  of  his 
customers,  who  will  want  mor"  and  more  parts  and  acces- 
sories as  their  interest  in  radio  increases. 
Many  merchants,  who  do  not  have  the  time  to  devote  to  this 
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study,  delegate  it  to  some  member  of  their  organisation  who 
IS  .specially  adapted  to  the  work,  and  these  individuals  are 
placed  in  charge  of  the  radio  department.  Such  a  majuiger 
who  is  equipped  for  the  work  can  do  much  to  develop  in- 
terest in  the  business  by  the  formation  of  clubs,  lectures,  &c. 

The  radio  store  should  be  arranged  attractively  as  well  as 
conveniently,  and  its  location  should  be  cai'elully  thought  out. 
Nearly  all  of  the  buyers  first  wish  to  hear  the  set  that  they 
are  about  to  buy  in  operation,  and  the  wise  dealer  has  a 
.section  of  the  store  wired  up  in  such  a  way  that  any  piece  of 
apparatus  may  be  easily  and  quickly  tested  out.  In  this  way 
the  purchiiser  will  have  confidence  in  what  he  is  buying,  and 
will  return  again  ;iud  again  for  other  apparatus  that  uiay  be 
needed.  Some  of  the  stores  have  arranged  small  booths  along 
one  wall  having  on  exhibition  at  all  times  radio  sets  that  th.'y 
are  handling.  These  are  arranged  in  such  a  way  that  by  the 
throwing  of  a  switch  it  is  possible  for  the  customer  to  listen 
and  compare  any  of  the  sets  on  exhibition.  This  has  proved 
a  great  advantage  to  some  of  the  stores,  and  it  seems  to  be 
very  popular  with  the  public.  One  of  the  largest  of  these 
stores  has  a  man  specially  engaged,  who  knows  radio,  and  he 
delivers  a  short  talk  every  half  hour  to  whoever  happens  to 
be  on  hand.  It  frequently  happens  that  his  audience 
mounts  up  to  thirty  or  forty  people  during  one  of  these  talks, 
and  many  sales  are  made  in  this  way.  This  speaker  starts 
in  at  one  end  of  a  long  shelf  on  which  all  of  the  sets  are 
placed,  and  deUvera  a  few  minutes'  talk  on  each  oue,  telling 
exactly  what  it  is  used  for  and  demonstrating  its  tuning  quali- 
ties as  well  as  the  loudness  of  the  signals.  In  all.  there  are 
about  eight  sets  in  this  unique  exhibition,  and  it  is  said  that 
this  firm  does  the  largest  retail  business  of  any  in  the  Metro- 
I>olitan  section.  The  store  was  thronged  from  the  start  with 
eager  buyers,  and  in  time  as  the  news  spread  it  was  noticed 
that  many  who  had  been  there  before  came  back  and  brought 
their  friends  with  them. 

A  feature  of  the  radio  business  which,  so  far,  has  not  beea 
gone  into  very  deeply  by  any  of  the  manufacturers  or  dealer.-:, 
IS  the  sale  of  receiving  sets  to  the  fai'iners  who  are  located 
far  from  the  usual  centres.  Through  the  New  England 
section,  as  well  as  some  of  the  Western  States,  certain  firms 
have  sent  out  salesmen  equipped  with  light  automobiles  and 
having  a  set  installed  and  working  on  the  machine.  The 
aerial,  in  a  case  of  this  type,  was  usually  made  so  that  sales- 
men could  toss  a  weighted  cord  over  the  limb  of  some  nearby 
tree,  using  this,  in  turn,  to  hoist  one  end  of  the  aerial  some 
feet  above  the  ground.  The  other  end  ran  directly  to  a  con- 
nection on  the  car,  and  then  the  car  was  backed  olf  until  a 
span  of  possibly  one  hundred  feet  of  wii-e  was  in  ii.se.  This 
made  a  highly  successful  aerial  when  connected  to  the  proper 
receiving  set,  and  the  ground  connection  was  usually  made 
to  a  convenient  hydi'ant  or,  if  no  hydrant  was  handy,  the 
salesman  drove  a  piece  of  iron  pi{X!  into  the  ground  jnd  had 
his  ground  wire  connected  to  this.  Such  an  outfit  as  this 
would  arrive  at  some  small  country  town  on  a  Saturday  morn- 
ing and  the  set  be  rigged  up,  as  described  above,  at  some  pro- 
minent corner  or  wherever  the  village  authorities  would 
permit.  The  crowds  of  farmers  from  surrounding  territories 
coming  into  the  town  for  the  evening  would  be  attracted  by 
this  ra<lio  outfit,  and  if  the  salesman  knew  his  job  lie  would 
usually  Ix-  able  to  take  many  orders.  Hi.s  duties  would  be, 
not  only  to  tickle  the  cr()wd  with  a  demonstration  of  the  music 
in  the  air,  but  also  to  tell  them  how  the  time  signals,  weather 
reports,  and  stock  prices  were  given  out  every  day  and  night. 
The  farmer  was  quick  to  grasp  the  advantages  of  knowing 
the  latest  pric<'s  of  his  jiroducts,  and  usually  his  family  had 
a  great  deal  to  say  about  the  attr.activeness  and  educational 
leatures  of  the  rest  of  the  programme.  It  .seems  that  this 
scheme  could  t>c  carried  out  in  almost  any  section  qf  the  world, 
provided  tho  Innadca.sting  stations  were  installed  and  operated. 
Sooner  or  later  the  radio  enthusiasts  are  going  to  be 
educated  to  the  ]>oint  where  they  will  be  able  to  distingui.sh 
very  easily  the  difference  between  good  and  bad  apparatus, 
and  the  dealer  who  knows  what  to  avoid  in  the  first  place, 
and  stocks  up  on  good  ajiparatus  only,  will  be  the  mau  who 
stays  in  business  and  secures  the  profits.  A  few  hints  about 
the  design  of  apparatus  will  not  be  out  of  place  here. 
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In  the  tirsli  place  it  has  been  found  that  any  coil  of  wire 
used  in  a  receiving  set  that  is  made  with  ehellac,  varnish,  or 
paint,  to  hold  wireti  in  place,  is  usually  far  inferior  to  the 
•aine  piece  of  apparatus  made  up  without  any  of  these 
adhesives.  The  reason  for  this  is  that  the  shellac  or  varnish 
makes  an  imperfect  in.su  lation  or  dielectric,  with  the  result 
that  the  distributed  capacity  is  tix)  high,  con.sequeutly  lessen- 
ing the  efficiency  of  the,  piece  of  apparatus.  Another  point 
that  may  be  well  \\orth  investigating  is  the  tyi)e  of  insulation 
used  in  the  tet  or  the  parts  thereof.  A  great  many  pieces  of 
radio  apparatus  are  made  up  on  a  base  form  of  some  insulating 
compound,  the  difference  being  in  the  fact  that  there  are  all 
•sorts  of  compijunds,  seme  of  which  are  insulating  and  some 
are  not.  Others  are  of  such  composition  that  a  small  blow- 
will  cause  them  to  chip  and  crack  or  completely  fall  apart. 
In  variable  condensers  it  sometimes  happens  that  there  are 
end  pieces  made  of  some  s^irt  of  insulating  compound, 
arranged  in  such  a  way  that  they  form  bearings  for  the  mov- 
able shaft.  Unless  the  compound  is  of  tough  mixture,  or  suit- 
able bearings  of  metai  are  inserted,  the  shaft  will  soon  wear 
down  the  compound,  getting  the  condenser  out  of  alignment 
and  making  it  useless. 

The  bane  of  the  American  radio  man,  as  well  as  of  a  great 
many  dealers,  has  been  the  poorly  made  crystal  set.  Manu- 
facturers got  the  idea  that  a  set  of  this  type  could  be  built  in 
great  quantities  and  sold  by  the  thousand,  thereby  reducing 
cost  both  at  the  plant  and  to  the  consumer.  iTiese  sets, 
owing  to  the  extreme  cheapness  of  price,  cannot  be  tested 
out  as  Ihey  should  be,  and  the  fact  that  they  are  made  for 
cheapness  shows  that  certain  essential  parts  have  been 
eUmiuated  in  order  to  reach  the  desired  end.  K\i)erience  has 
shown  that  these  cheap  crystal  sets  are  incapable  of  close 
tuning,  and  it  frequently  happens  that  the  owner  of  such  a 
set,  while  listenmg  to  a  broadcasting  progranmie,  will  find 
that  he  is  unable  to  hear  any  more  of  the  music  owing  to  the 
fact  that  some  ship  or  commercial  station  is  transmitting  in 
code  and  the  set  is  unable  to  tune  out  the  unwanted  station. 
It  must  be  remembered  that  in  order  to  get  results,  a  set  must 
be  equipped  with  several  controls,  otherwise  such  an  outfit 
will  be  interfered  with  by  every  station  in  its  radius. 

One  of  the  greatest  mistakes,  and  one  well  worth  avoiding, 
is  the  advertisement  of  a  guarantee  of  the  distance  at  which  a 
set  will  receive  messages.  The  experienced  radio  man  w  hen  he 
eees  an  advertisement  of  this  tyjie  at  once  brands  the  adver- 
tiser aa  either  a  fake  or  one  who  does  not  know  his  business. 
If  the  advertiser  will  only  stop  to  think  the  thing  over,  he 
will  reaUee  how  ridiculous  it  is  to  state  on  paper  how  far  his 
set  will  work.  Weather  conditions,  the  location  of  the  receiv- 
ing station,  the  height  and  length  of  the  aerial,  the  .skill  of 
the  operator,  and  the  power  of  the  transmitting  station  are 
all  vital  factors  that  cannot  be  ignored.  In  actual  operation 
a  set  will  not  act  the  same  in  any  two  localities,  and  for  that 
matter  it  will  not  act  exactly  the  same  any  two  nights  run- 
ning. The  atmosphere  is  constantly  changing,  with  the  result , 
that  the  distance  from  which  messages  may  be  received  is  also 
changing.  In  summer  the  range  of  the  set  will  be  greatly 
reduced  owing  to  the  fact  that  there  is  a  great  deal  more 
atmospheric  electricity  in  the  air  than  there  is  in  the  winter, 
and  this  variation  taking  place  every  day,  to  a  certain  extent, 
is  just  enough  frequently  to  spoil  all  calculations  as  to  what  a 
set  will  do.  Any  radio  man  will  vouch  for  this  statement, 
that  though  he  has  the  best  receiving  ect  possible,  there  is 
no  telling  how  far  the  set  will  receive.  It  is  like  asking  : 
"  How  far  can  a  dog  howl?  "  witli  just  about  as  much  sense 
connected  with  it.  If  a  manufacturer  is  wilhng  to  tell  you 
how  far  his  set  will  receive,  you  may  rest  assured  that  he  is 
new  at  the  game,  and  probably  doesn't  know  what  ho  is  talk- 
ing about. 

One  of  the  most  important  parts  of  any  receiving  set  is  the 
receivers,  or  head  sets,  as  they  are  sometimes  called,  and  it 
must  be  remembcreil  that  here  again  the  small  dealer  is  liable 
to  run  into  trouble.  The  average  receiver  that  is  manu- 
factured to-day  ie  not  suitably  designed  for  the  extremely  loud 
signals  coming  from  a  g(X)d  set  with  amphfiers.  Head  'iihnnes 
are  made  primarily  to  receive  faint  sounds,  anil  when 
overloaded,  and  forced  to  give  out  several  hundred  times  the 
sound  that  they  are  designed  for,  it  frequently  hapjiens  that 
they  either  burn  out  or  the  diaphragms  are  bent.  This 
diaphragm  is  the  only  move;ible  part  of  the  receiver,  and  it  is 
held  in  place  rigidly  over  a.  magnetic  field  but  only  a  few 
thousandths  of  an  inch  away.  The  incoming  signal  varies  the 
current  flowing  through  the  magnetic  field,  consequently 
strengthening  or  weakening  the  magnet  as  the  case  may  be. 
As  the  magnet  gets  stronger  the  diaphragm  is  drawn  toward 
it,  and  it  io  this  cleHecti.  n  of  the  diaphragm  that  actually 
turns  out  the  sound  waves  that  we  hear.  If  the  signal  is  too 
loud,  the  extreme  movement  of  the  diaphragm  will  cause  it 
to  hit  the  magnet,  thereby  making  the  rattle  or  tinny  sound 
so  often  heard  in  the  receiver,  and  also  in  a  loud  siieaker 
using  a  receiver  of  this  type.  There  are  a  few  makes  of 
receivers  suitable  for  this  sort  of  work,  but  the  regular  power 
loud  talker  is  what  should  be  used  wherever  loud  signals  are 
wanted. 

There  are  many  more  httlc  things  such  ae  this  that  may 
mean  success  or  failure  to  the  concern  about  to  enter  the 
radio  field,  but  they  cannot  all  be  taken  up  at  this  time.  The 
dealer  is  cautioned  to  use  good  practical  sense  in  selecting 
what   apparatus   lie    intends  stinking.       Watch  out  for  con- 


structional details,  and  above  all  beware  of  the  freak  piece*  of 
apparatus  that  are  being  placed  on  the  market  nearly  everr 
day.  The  great  growth  of  radio  in  America  may  serve  to  gi^e 
many  lessons  to  otlier  countries  where  the  bnjadcafcting  bua- 
nese  is  about  to  be  started  or  has  not  gained  nuch  a  foothold 
as  it  has  here. 


ELECTRICAL     EXPORTS     OF     THE     UNITED 
STATES. 


Below  are  given  the  values  (and  quantities  where  availablej 

of  electrical  machinery    ai 

id    appliances    exported    from     tlie 

United  States  of  America  during  1921 

showing  the  prmcipal 

countries  of   destination. 

For  purposes  of  comparison    tSir 

figures  for  1920  are  added. 

and  notes  of  increases 

or  decreases 

are  made. 

1920 

1921 

inc 

or  i^c. 

Batteries. — 

Dol. 

Dol. 

Dol. 

Total 

6,634,0ai 

3,832,000 

- 

2,802,0ai 

To  Norway          

79,00(.> 

2i,ato 

- 

58,000 

.,  Great   Brit«in 

469,000 

285,000 

- 

184,000 

,,  Canada 

1  .s;34,000 

1,103,000 

- 

731,000 

,,  Cuba     ... 

■106,00tt 

160,000 

— 

J46,ai0 

,,  Argentina 

448,000 

294,000 

— 

154,000 

.,  Chile     

64,0(Xi 

98,000 

-r 

.34,00(1 

,,  China 

147,000 

66,000 

— 

81,000 

,,  AustraUa 

:i65,0ai 

185,000 

— 

180.000 

.,  New  Zealand 

■227,0ai 

172,000 

- 

.55,0(Xi 

.,  British  South  Aii:i  :. 

•i51,0(Ki 

97,aX) 

- 

1.54,f)00 

.,  British  India 

•iso,oai 

.S4,0(Xl 

- 

146,1X10 

,,  Brazil               

190.000 

66.000 

- 

124.000 

,.  Mexico 

:«ri.(KK» 

325.000 

-f 

iS.OlX) 

,,  Spain     

■JtiC.IHKl 

76,01)0 

l:iO,0Oti 

,,  France             

114.000 

26,000 

- 

*<.0(.iO 

Carbons. — 

Total 

1478.000 

4:34,000 

— 

1.044.000 

To  Italy      

63,000 

— 

- 

63,000 

,,  Norway            

16,000 

— 

— 

16,000 

.,  Great    Britain 

74.00<l 

58.000 

— 

16,000 

,,  Canada            

',K8,000 

234,000 

— 

704,000 

,,  Mexico             

.52.000 

20,000 

— 

32,000 

,,  Japan              

132.000 

.33.000 

- 

79.IW» 

Dynamos  or  ncnerators. — 

Total 

7.796,00(:» 

7.942,000 

+ 

146.000 

To  France 

61.5.000 

215,axt 

— 

4tX).00O 

,,  Belgium           

7:i.000 

104. oat 

-r 

3i.oai 

..  Spain     ... 

is-2.im 

337,000 

-(- 

55.000 

:,  Italy      ... 

■Md.OOO 

134,000 

— 

111.000 

,,  Norway 

lei.axi 

17,00tt 

— 

144.000 

,.  Great  Britain 

1.52.000 

119,000 

— 

:«.0«» 

..  Canada 

700. OCX) 

672.000 

— 

28.000 

,,  Mexico 

209,000 

•180,000 

-i- 

271,00(1 

,.  Cuba     

tv!7.0ai 

776,0lX) 

-1- 

139.0CKI 

..  Argentina        

71.000 

16;i.0tXJ 

— 

>.>2,IXI0 

..  Brazil              

193.000 

413,(XX1 

— 

220.000 

..  Chile     

315.000 

154,a)0 

- 

1  til  .000 

..  Uruguay          

70.000 

4.000 

- 

tXi.OOO 

.,  Colombia         

.S6.000 

44,000 

— 

42.00(1 

,.  Peru       

40.000 

96.tXX) 

— 

.56.000 

..  China              

7M.(XXi 

.553.(XHI 

- 

lill.tXKt 

..  Hong  Kong 

104,0(X1 

12,(XX) 

- 

'.»2,0tKi 

,,  India               

798.000 

377,000 

- 

421.1X10 

,,  Japan              

i.4as,o«t 

1,755,000 

+ 

:62.000 

.,  Australia          

167.000 

397,000 

+ 

160.0011 

.,  British    South   Africa 

70.000 

303,000 

+ 

2:«.000 

l-'ann. — 

Total   No.  ... 

72.200 

63,700 

_ 

8,500 

$  ... 

l.3a5.(XX1 

1.270,000 

— 

i>5,000 

To  Canada.  No 

11.000 

10,000 

— 

i.ax) 

$ 

116.0(X) 

122.000 

+ 

G.OIX) 

..  .\rgentina.   No. 

6,0lX> 

4,500 

— 

1.500 

$ 

138,000 

90,000 

— 

48.000 

,,  China,  No 

4.0tX) 

4.150 

-f 

150 

$ 

.S.3.1XX1 

iio.txxt 

+ 

27.000 

..  British  India,  No.    ... 

16.(.KX1 

lO.tXX) 

— 

$  ... 

3(4.000 

433,aK> 

-i- 

89.lXXt 

..  Cuba.    No 

10.(X)0 

7,0tXt 

- 

3.000 

$ 

l;i2.(XX) 

150.0(.X» 

_ 

42,00t> 

..  Mexico,  No 

3.000 

3.500 

4- 

50(» 

$ 

(«.000 

77.00tt 

- 

9.1«)0 

Hcatinji  atid  fOoAriiiii  appa 

ratus. — 

Total 

1  801,000 

1.6:n.lXX) 

- 

164.000 

To  Norway           

198.000 

16.000 

- 

182.000 

.,  Great  Britain 

1.52.0(X) 

t72.lXX) 

■f 

20,0(K1 

,,  Canada           

346.001 

25.5  ,tXX) 

- 

Ol.OlKt 

,,  Japan              

79.000 

91. ax) 

-f 

12.000 

..  Argentina        

n\8.ooo 

ISO.tXX) 

-»- 

72.0(K1 

.,  Australia         

139.tXXl 

110,lXX) 

- 

29.(XI0 

..  Mexico              

1 12,000 

195.0ai 

-1- 

83.000 

..  Brazil              

132.0(XI 

103.000 

- 

29.000 
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1920 

ii>ii 

Inc 

or  Dec. 

1920 

1921 

Inc 

or  Dec. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Dol. 

Insulated  wire  and  cabUs.- 

- 

Meters  and  nieasuring  inst 

nimenis. — 

Total 

8.209,000 

8,574,000 

+ 

365,000 

I'otal      ... 

2,677,00(.» 

2,726,000 

+ 

49,000 

To  Belgium         

73,at0 

a.ooo 

- 

32,000 

To  Canada 

489.(X)0 

310,000 

- 

]79.0tXt 

,.  Denmark 

58,(XKI 

23,000 

- 

35.000 

,.  .Ajgentiiia        

66,i»0 

74,000 

+ 

8,(XI0 

,,  Prance 

102,tXK.i 

134,000 

— 

32.000 

,,  Brazil 

l;32,(.)00 

1(.>4,000 

28,0CK> 

,,  Netherlands 

29S,lt00 

155,000 

- 

143.000 

,,  China     

148,(X)(J 

128,000 

-f 

20,(t(X> 

,,  Norway           

592,000 

28,000 

- 

564, oai 

,,  Japan 

441,000 

537,00'J 

+ 

96,000 

,.  Portugal          

38,000 

10,000 

- 

28,000 

„  Italy      

102,000 

16,000 

— 

86,0tX) 

„  Spain     

78,WIO 

75,000 

- 

3,00ti 

,,  New^   Zealand 

48,000 

81,000 

-h 

33,000 

..  Sweden           

125.000 

2,343,000 

+ 

2,218,000 

,,  .\u6traUa         

111,000 

306,000 

+ 

195,000 

,,  Great  Britain 

4.5O.000 

274,000 

- 

176,000 

.,  Mexico             

96,000 

194,000 

+ 

98.000 

,,  Canada            

271.000 

197.000 

- 

74,000 

lihcostais  and  controUers.- 

_ 

,,  Mexico             

„  Cuba     

.586,000 
944.000 

655,000 
741,000 

1 

69,tKX) 
203,000 

Total 

708,000 

1,044,000 

+ 

336,000 

„  Argentina        

465,000 

278,000 

- 

187,000 

Snitches  and  accessories.— 

„  Brazil              

1.267,000 

670,000 

- 

597,000 

Total 

4,439,000 

4,033,000 

_ 

406,000 

„  Chile     

136.000 

243,000 

+ 

107,IXX) 

,.  Colombia        

98.000 

106,000 

+ 

8,000 

Telegraph  apparatus. — 

„  Peru      

165,000 

112,000 

— 

.53,000 

Total 

711,000 

1,011,000 

+ 

297,000 

,.  Uruguay        

55,000 

69,000 

+ 

14,000 

To  Great  Britain 

66,000 

68,000 

+ 

2,000 

„  China              

562,000 

440,0ai 

— 

122,CXXl 

,,  Sweden            

— 

441,000 

+ 

441,000 

,,  Japan 

49.000 

110,000 

+ 

61,0lHi 

,,  Canada            

84,000 

71,000 

— 

13,000 

..  British  India 

186,000 

386.000 

+ 

1(X),0(X> 

„  Japan               

73,000 

60,000 

— 

13,000 

..  Australia          

55,000 

156,000 

+ 

101.000 

Telephones. — 

Total 

..  New  Zealand 

80,000 

163,000 

+ 

83,000 

3,899,0(.)0 

4,799,000 

-f- 

900.000 

..  Duteh  East  Indie.-;    ... 

112,000 

122.000 

+ 

10.000 

To  France            

27,000 

95,(Xk:i 

i6,itoo 

-t- 

68,000 

.,  Philippine   Islands 

m  .oat 

175,000 

— 

256,000 

„  Italy      

132.000 

116,000 

,,  British    South    Africa 

34:000 

a3,ooo 

+ 

49,(XI0 

,,  Netherlands 

10,000 

160,0(.10 

-t- 

150,000 

Interior  wiring  supplies  and  fixtures.- 
Total           ...      3,386,000 

To  Norway           43.000 

„  Canada            957.000 

..  Mexico            209,000 

..  Cuba     379,000 

..  Argentina        1(>3,(KX) 

.,  Brazil              •i52,(W 

,.  Australia          101,000 

1,849,000 
3,000 
348,000 
232,000 
205,000 
116,000 

iio,oat 

121,000 

+ 
+ 

1.537,000 

40,000 
609,000 

23,000 
174,000 

47,000 
142,000 

20,000 

,,  Spain                

,,  Norway            

,,  Spain               

,,  Belgium           

„  Sweden             

,,  Switzerland 
,,  Great    Britain 

,,  Cana<la            

,',  Brazil               

„  Mexico              

129,000 

2<J,0(«) 

129,000 

133,(XX) 

1,000 

98,000 

276,000 

810,0a) 

408,0a) 

52,000 

4«,0{;k) 

79.i;kX) 
46,0iX) 
179,000 
249,000 
113,000 
358,000 
640,000 
301,000 
127,000 

+ 

+ 
+ 
+ 
-1- 

+ 

83,000 
59,000 

a3;ooo 

46,000 
248.00(> 

15,000 

82,0U> 
170,00(» 
107,000 

75,000 

Metal  filatii'ent  laviii-^.— 

,,  .\rgentina        

111,000 

131,000 

+ 

20,000 

Total  K(i.   ... 

16,143,000 

10,920,000 

_ 

5,22:3,000 

,.  Colombia        

62,000 

115,000 

+ 

53,000 

$  ... 

4,032,000 

3,149,000 

- 

90:3,000 

.,  British   India 

73,0(XI 

120,(XH) 

+ 

47,00t> 

To  Italy,   No 

330,000 

12,000 

— 

318,000 

„  China              

3:34,00(,) 

121,aiO 

- 

113,000 

$        

81,000 

5,000 

— 

76,000 

,,  Japan               

76,010 

2:33,000 

+ 

157,000 

,,  Canada,  No. 

3,907,000 

747,000 

— 

3,160,000 

,,  Dutch    East    Indies... 

143,000 

210,000 

-t- 

67,000 

$    

974,000 

171,000 

— 

803,000 

,,  Australia          

188,000 

620,000 

+ 

432,000 

.,  Peru.  No. 

•:mo,ooo 

378,000 

+ 

138,00(t 

..  New   Zealand 

77,000 

150,000 

+ 

73,000 

$        

„  Mexico,  No 

$        

65,000 

1,146,000 

317,000 

106,000 

1,442,000 

457,000 

+ 
+ 
+ 

41,00tt 
296,000 
140,000 

Transformers. — 
Total 

4,803,000 

7.988,000 

+ 

3,185 ,0l_iO 

„  Cuba,    No 

$        

2,074,000 
606.000 

954,000 
290,000 

1.120,000 
316,000 

To  Pi-ance             

„  Italy       

125,000 
30,000 

643,000 
:347,000 

+ 

-i- 

518,000 
317,000 

,,  Argentina,  No. 

68:^000 

1,380,000 

+ 

697.(X)0 

.,  Netherlands 

18,000 

2,000 

— 

16,000 

$ 

1:53,000 

392,000 

+ 

239,000 

,,  Spain      

331.000 

450,000 

+ 

119,000 

„  Brazil,  Vo 

2,'il9.(K»0 

1.137,000 

1,112,000 

,,  Norway            

283,000 

152,000 

— 

131,000 

$        

465.000 

■302,000 

_ 

163,0(X) 

,,  Peru                 

67,000 

1.50,000 

+ 

8:3,000 

,,  .Australia,   No. 

479.000 

1 ,111,000 

+ 

6:32,000 

,,  Mexico             

214,000 

497, oai 

+ 

283,0(a 

$ 

117,000 

266,000 

149,000 

,,  Brazil               

565,000 

628,000 

+ 

63,000 

,,  Briti*^h    Soutli    .\frii-a. 

„  Chile      

60,000 

:321,(HX) 

+ 

201,CXX1 

.\o. 

2J5.000 

218,000 

27,000 

,,  China        *     

330,000 

712,0(XI 

+ 

382,«X> 

$ 

69,000 

70,000 

+ 

1,000 

,,  Japan               

455,000 

l,(IS2,('(Xt 

+ 

627,000 

,.  Canada            

167,000 

2t;5,(.Hl0 

+ 

98,0(X> 

Lamps,   arc           

25,000 

13,0at 

- 

12,000 

.,  .'Australia         

254,000 

1,017,000 

+ 

76:3,000 

,,      carbon  fiUiment 

115,000 

125,000 

+ 

10,000 

,,  India                

748,00tl 

251.00(.» 

— 

497,000 

,,  New   Zeal.-md 

66,000 

264,1  «Xt 

+ 

198,(XX) 

MayiietoK,  spark  plugs,  <tc. — 

..  Briti.sh  South  .\frica. 

.58,000 

203,(XK> 

+ 

i45,00O 

Total 

3,601,000 

1,314,0(h;i 

- 

2,287,000 

AH  oth-cr  clecirivcti  machi- 

To Italy                

144,000 

2,000 

— 

142,000 

nery     and      appliances 
{except  locomotives). 

.,  Great  Britain 

.,  Canada            

365,000 
1,030,000 

70,000 
367,000 

- 

295,000 
663,000 

m.im.fm 

28,632,(XX) 

- 

4,336,000 

,,  Argentina       

186,000 

146,000 

- 

40,000 

Grand   total  of  electrical 

,,  India 

210,000 

40,0(Xi 

170,00(1 

machinery    and    appli- 

., Japan              

126,000 

50,000 

_ 

76,000 

ances     [except    locomo- 

,, .\u.str,ilia         

161,000 

77,000 

_ 

84,000 

tives) 

102,000,000 

95,818,006 

- 

6,182,000 

,,  New  Zealand 

119,000 

21,0(X> 

98,000 

Locomotiics,  electric — 

,,  Britiah  Sfjuth  Africa 

108,000 

23,000 

— 

85,000 

Total 

8.'!0,000 

2,121.1X10 

-f 

1,341.000 

,,  Mexico            

Motors.— 

Total      .. 

79,00" 

60,000 

- 

19,000 

13,422,(KJ0 

15,444,000 

+ 

9,022,000 

Ti>  France             

701,000 

525,000 

- 

176,000 

Lecture. — On  December  12th  Dr. 

W.  Clow. 

M.A 

.,  B.Sc., 

,.  Cireat  Britain 

1,240,000 

601,000 

- 

639,000 

gave  a  lecture  oti  "  The  Medical  Aspects  of  Electricity 

"  before 

,,  Canada            

2,404,000 

1,443,000 

— 

961,000 

the  Paisley  .4sstx-iation  of 

Electrical 

Engineers. 

The 

speaker 

,,  Mexico             

..  Cuba               

398,000 
972,000 

872,000 
946.000 

+ 

474,000 
26,000 

commenced  by  ()l>serving  that  there 
of    a.nimal    nie<hanism    which    was 

was  probably  nc 
not    accompanic 

activity 

d    bv    a 

„  Brazil 

ll^l.'KKI 

5a3,(X)(» 

+ 

Vii.(M»\ 

demonstrable  dilTerence  of  potential. 

He  then 

spoke  of   the 

,,  China 

^.",7.ll'Kl 

736,00(1 

+ 

]79,0O(J 

possibilities  of  .X-rays  both  for  examination  and  curat 

ve  treat- 

,,  India 

f77,<i(X) 

988,000 

+ 

5n,ooo 

raent.   and   from  this   proceeded    to 

high-frequency 

currente 

,,  Japan              

l,l.s6,0<)0 

l.&55,000 

+ 

169,000 

anil   ionisation,   and    illustrated    his 

remarks 

ay  means   of 

„  Belgium          

70-1 ,000 

444,000 

— 

260,(K)0 

lantern   slides. 

„  Italy      

4')6,000 

84,000 

— 

322,fXX) 

,,  Spain 

l-.iil  CKKI 

391 ,000 

— 

:35.ooo 

The  "  Hydro  "  Lamp. 

—The  Hvd 

ro-Electric 

Power  Com- 

,, .■Vrgentina 

.;ift,ooo 

903,000 

+ 

685,000 

mis.sion  of  Ontario  announces  that  it  has  develo 

bed  a 

lamp  in 

..  .Australia 

i>V|.(K-j(( 

2.374,000 

+ 

1,714,000 

a  number  of  sizes,   with 

a  tested  life  of  1,5(X>  hoiurs,  which 

,.  New  Zealand 

i'lT.iKKi 

329,(XKJ 

+ 

72,00(» 

is  50  per  cent,  longer  th 

an  that  of  the  visual  types. 

This  is 

..  Philippine    Islands 

l.56,i"«l 

232,000 

+ 

76.0f)() 

being  supplied  in  large  and  small  quantities  to  the 

Oommis- 

..  Hnfivh    H«utb    Afri.Ti 

217,f>'i 

660.000 

■^ 

443,000 

sion'.s  consumers. 
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FAILURES    OF    RESIDENT     ENGINEERS    AND    CONTRACTORS. 


A  Joint  meeting  of  the  National  Association  of  Supervising 
Jiileutncians  and  ot  the  Association  of  Jliugineers-iu-Cnaig«,  to 
discuss  tlie  problem  of  "  Where  the  hilectrical  Contractor 
and  the  fiesident  fiugiueer  fail  respectively  in  deahug  with 
Klectncal  I'iant,"  was  held  at  St.  bride's  institute,  i^ondon, 
ou  November  li8th.  Mr.  W.  E.  Highheld,  president  ot  the 
N.A.S.E.,  occupied  the  chair;  Capt.  A.  E.  I'enu  (Association 
of  Engineers-in-ChargeJ  dealt  with  the  problem  from  the 
point  of  view  of  the  resident  engineer;  and  Mr.  T.  H.  VVindi- 
banii  (N.A.S.E.)  put  the  case  on  behalf  of  the  elec-trical 
contractor. 

Captain  Penn  dwelt  at  some  length  on  the  necessity  for  an 
electrical  contractor,  when  deaUng  with  installations  of  elec- 
trical plant,  to  seek  out  the  resident  engineer  and  work  with 
him.  He  pointed  to  the  diiliculty  in  which  the  resident 
engineer  was  often  placed  as  the  result  of  the  contractor 
receiving  instructions  from  a  secretary,  or  someone  who 
knew  little  about  the  work.  The  resident  engineer  should  be 
the  man  to  inform  the  contractor  as  to  what  work  was  re- 
quired to  be  done,  and  should  draw  up  a  proper  specilication 
embodying  all  the  essential  details.  Taking  it  for  granted 
that  that  specification  had  been  drawn  up,  it  was  very  neces- 
sary that  the  contractor  should  interview  the  resident  engi- 
neer with  regard  to  the  carrying  out  of  the  work.  If  such 
a.  course  were  not  adopted  by  the  contractor  this  was  where 
he  failed  in  the  lir.st  instance ;  there  was  friction  at  some 
time,  and  the  proceedings  were  hampered  from  the  com- 
mencement. 

This  was  to  be  deplored,  as  the  contractor  might  have  made 
known  some  other  proposition  to  the  management  which 
appeared  plausible  to  them  and  feasible  to  him.  owing  to 
his  imperfect  insight  into  the  conditions  prevailing.  Dis- 
cussing the  tendency  on  the  part  of  some  employers  to  con- 
sider that  the  plant  which  a  contractor  had  installed  was  so 
simple  and  fool-proof  that -they  could  dispense  with  a  resident 
engineer  (the  contractor  having  promised  to  look  in  once  a 
month  to  see  that  things  were  going  all  right),  Capt.  Penn 
said  that  there  was  generally  trouble  through  the  failure  of 
the  contractor  to  be  conversant  with  the  details  governmg 
the  efficient  working  of  the  whole  sy.stem.  A  contractor 
should  be  a  contractor  only,  and  not  a  consultant,  adviser, 
manufacturer,  supervisor,  &.c'. ,  to  the  detrunent  of  others 
who  had  had  special  training  in  the  various  phases  of  engi- 
neering. 

The  contractor,  having  obtained  a  contract  for  the  instal- 
lation of  plant,  probably  at  a  cut  price,  might  not  see  eye  to 
eye  with  the  resident  engineer  with  regard  to  details.  The 
contractor  was  concentrating  on  how  tbe  money  was  running 
out,  whilst  the  engineer  was  considering  w'hat  trouble  the 
c-ontractor  was  leaving  behind.  The  manufacturer  often 
failed  in  neglecting  to  follow  up  the  operation  of  his 
machinery,  and  it  was  seldom  that  the  contractor  was  able 
to  locate  trouble  effectively,  even  though  he  might  have  the 
design  of  a  particular  machine  at  Els  finger  tips,  but  there 
were  exceptions. 

The  contractor  sometimes  adopted  a  high-handed  attitude 
towards  the  resident  engineer.  So  long  as  the  job  was 
secured  the  contractor  generally  declined  to  worry  about  the 
views  of  the  resident  engineer,  and  too  often  the  customer 
was  given  the  impression  that  the  resident  engineer  couM 
not  be  expected  to  understand  the  special  apparatus.  On  the 
other  hand,  some  firms  adopted  the  policy  that  their  appara- 
tus was  automatic,  and  required  no  maintenam'e.  Capt. 
Penn  considered  that  both  were  wrong,  and  that  the  resident 
engineer  should  take  over  all  new  plant  immediately  it  vvas 
in   ninning  condition. 

The  contractor  also  failed  in  his  service  to  the  customer  by 
cutting  prices  to  the  lowest  limit  to  secure  work,  whilst 
another  point  of  criticism  was  the  practice  of  contractors  to 
sub-let  work  to  local  firms,  with  only  p;irt-time  supervision 
by  the  main  contractors.  The  resident  engineer  'had  to  make 
up  for  want  of  supervision,  and  might  have  difficulty  in  per- 
suading the  sub-contractors  to  see  his  point  of  view. 

Mil.  T.  H.  WmniBANK,  speakinc  foi  the  contractor,  said 
that  he  had  to  deal  with  widely  divergent  types  of  resident 
engineers.  He  divided  them  into  three  classes,  nnmely  :  (11 
the  resident  engineer  who  w'as  always  under  the  direction  of 
a.  consulting  engineer;  (2)  the  resident  engineer  who  had  the 
control  of  the  technical  side,  and  who  was  respon.sible  to  his 
firm  in  both  advisory  and  executive  capacities;  and  (3)  one 
who  had  to  accept  dictation  from  a  non-technical  source. 
With  regard  to  the  second  and  third  types,  there  was  fiie- 
qiiently  to  be  encountered  a  sad  lack  of  vision,  generally 
evidenced  by  a  tendency  {o  under-estimate  the  future  de- 
mand, and  a  desire  to  perpetuate  an  old  fetish  by  introduc- 
ing second-hand  plant.  lie  mentioned  cases  where  improve- 
ments had  been  recommended  by  contra-ctors,  but  had  not 
been  carried  out.  with  the  result  that  the  nesident  emiineers 
concerned  had  failed  to  get  the  great<^st  efficiency.  Duri"' 
the  progress  nf  installation  the  resident  engineer  shoul'' 
alwnvs  be  at  hand;  it  was  to  liis  advantage,  as  well  as  th:  t 
.■of  the  contractor. 


As  to  driving  a  plant,  Mi.  Windibaok  advocated  that 
every  machme  in  a  works  should  be  catalogued  by  ttie  reel- 
dent  engineer  with  the  power  required.  MaKeis'  data,  which 
was  generally  under-estimated,  was  often  aecepled  wiihoul 
question.  The  maintenance  of  plant  when  handed  over  pro- 
vided the  resident  engineer  with  the  opportumly  to  make 
or  mar  the  contractors'  reputation.  iDsuilicieni  care  was 
given  to  the  log  book;  in  laet,  more  often  than  not  it  did 
not  exist.  Too  much  reliance  was  placed  ou  insurance  com- 
panies' report*,  which  were  frequently  belated,  and  varied 
in  value  in  true  ratio  to  the  competency  ol  the  mspector. 
Standardisation  had  many  advantages,  but  required  handling 
temperately,  otherwise  it  was  hable  to  impede  progress.  Tile 
faults  alleged  against  resident  engineers,  said  Mr.  \\indibank, 
could  bo  ascribed  generally  to  incompetency,  dogmatism,  or 
limitations.  With  incompetents  the  only  course  w'as  education. 
The  dogmatic  resident  engineer  was  generally  a  competent 
man,  but  many  years  in  a  rut  had  made  him  distrustful  of 
modern  developments  and  a  source  of  anxiety  and  trouble 
to  inanufacturers  and  contractors.  The  remedy  in  this  case 
lay  in  the  open  discussion  of  daily  troubles  and  innovations, 
facilities  for  which  were  offered  by  the  Association  of  Engi- 
neers-in-Charge.  The  third  cause,  that  of  linuted  authority, 
was  the  outcome  of  unsatisfactory  economic  relations  between 
engineer  and  employer,  and  emphasised  the  demand  for 
recognition  of  engineers-in-charge  as  a  class. 

A  long  discussion  followed,  in  the  course  of  which  many 
experiences  were  related,  by  electrical  contractors  and  engi- 
neers-iu-charge,  of  incompetency  or  efficiency  on  the  part  of 
both. 

Co-operation  was  the  keynote  of  the  whole  discusi<ion.  it 
was  ix)inted  out  that  the  resident  engineer  generally  w;is  of 
a  conservative  turn  of  mind,  because  he  was  concerned  with 
the  constant  running  of  the  plant  when  installed,  whereas 
the  contractor  was  more  liable  to  try  to  push  new  things 
forward. 

Mr.  C.  A.  Pickle  said  that  at  the  present  time  the  lowest 
tender  was  hkely  to  be  successful,  and  contractors  were 
liable  to  cut  prices  too  much;  the  engineer  knew  what  the 
work  could  be  done  for.  and  he  had  difficulty  in  seeing  that 
the  contractor  did  the  job   properly. 

Mb.  .1.  Carter  referred  to  a  case  in  which  he  was  instructed 
to  give  special  supervision  to  a  man  (who  was  not  an  elec- 
trical contractor)  who  had  cut  his  price,  because  it  was 
realised  that  he  could  not  possibly  do  the  work  for  the  price 
at  which  he  had  contracted  to  do  it,  and  it  was  "  skimjH'd. 
The  result  was  that  Mr.  Carter  would  not  pass  his  work.  It 
was  condemned  by  the  board,  and  the  man  was  stopped.  He 
(Mr.  Carter)  fancied,  however,  that  the  same  sort  of  thing 
could  "be  found  with  electrical  contractors  sometimes. 

Many  speakers  complained  that  when  an  engineer  drew 
up  a  specification,  and  tenders  were  received,  acceptance 
often  rested  with  a  non-technical  board,  who  went  for  the 
lowest  price  without  further  consideration.  It  was  pointed 
out  that  there  were  legal  difficulties  in  connection  with 
drawing  up  specifications. 

The  Chairman  said  that  in  the  case  of  large  new  works  it 
was  almost  impossible  to  draw  up  a  specification  tb  cover 
every  legal    point 

Mr.  H.  D.  Wilkinson,  dealing  with  non-technical  boards. 
said  it  wa.s  wrong  to  ask  an  engineer  to  draw  up  specifica- 
tions and  then  select  t<:>nders  without  asking   for  his  advice. 

,\  difficulty  mentioned  by  Mr.  ('arti-r  was  that  [supervising 
electricians  lacked  mechanical  knowledge,  and  that  was 
where  the  resident  engineer  .should  be  consulted. 

Mr.  F.  T.  AlIjDread.  following  thb  up.  agreed,  that 
although  the  resident  engineer  was  often  a  good  man 
mechanically,  he  was  not  an  expert  in  other  branches.  Such 
troubles  would  be  got  over  if  the  firm  would  call  in  an  ex- 
pert who,  after  consulting  the  resident  engineer,  would  draw 
up  a  specification. 

Mr.  a.  .T.  Stiling  said  that  contractors  would  always  keep 
to  specifications,  except  w-here  unforeseen  difficulties  aro.se 
and  changes  were  mutually  agreed  upon.  The  oontnvetor 
could  not  alway.s  he  blamed  for  acting  as  .1  consultant  if  he 
did  not  know  of  the  existence  of  the  resident  engineer. 
The  necessifv  for  the  resident  engineer  to  witness  testjj  of 
machinery  to  be  installed  was  also  emphasised.  Thus  he 
would  get  to  know  the  contractor,  and  would  have  an  oppor- 
tunity of  seeing  new  work  on  the  tes*  bench  a*  the  same 
time. 

Mr.  Winptrank.  replying,  agreed  that  electricians  were 
weak  on  mechanics,  but  pointed  out  that  one  of  the  etrong 
point."!  in  connection  with  the  N..\,S.'E.  progranime  was  edu- 
cation: also  joint  meetings  with  the  .\ssiviation  of  Engi- 
neers-in-Charge  were  very  instructive,  and  he  looked  forward 
to  many  more  in  the  future.  It  was  the  curse  of  the  eW- 
frical  industry  that  there  w;is  a  crowd  of  men  who  ♦■ailed 
theraselvea  "engineers"  taking  johs  at  any  price,  and  com- 
fortably going  bankrupt  before  tbev  were  finished.  'Re-- 
ferrincr  Ui  the  slow  progress  of  the  electrical  industry  in  this 
country  during  the  last  thirty  years,  as  compared  with  other 
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countries,  he  said  that  the  industry  had  had  to  fight  British 
conservatism. 

Capt.  Penn,  in  the  course  of  a  short  reply,  said,  with  reganl 
to  specifications,  that  if  engineers  could  not  put  on  paper 
what  they  wanted  definitely  they  sJiould  not  interfere,  but 
should  call  in  a  consultant. 


RADIO-TELEPHONY. 


Ik  connection  with  the  Engineering  Exhibition  that  was 
held  at  Cardiff  lecently  under  the  auspices  of  the  Sauth 
Wales  Institute  of  Engineers,  a  conference  was  held  at  the 
same  time  at  which  several  papers  were  read  and  discussed. 
ilr.  David  E.  Roberts,  president  of  the  South  Wales  Institute 
of  Engineers,  occupied  the  chair. 

Mr.  E.  Ogden.  assistant  Post  (tflice  engineer,  Cardiff,  read 
a  paper  on  "  Wireless  Telephony."  which  was  keenly  followed 
by  those  in  attendance. 

The  author  explained  what  radio  telegraphy  was  and  how 
the  transmitting  and  receiving  apparatus  funotioned  by 
means  of  a  number  of  analogies,  dealing  with  the  subject 
from  a  more  or  less  elementary  point  of  view-,  after  which, 
with  the  aid  of  apparatus  that  had  been  lent  for  the  purpose, 
a  demonstration  of  the  reception  of  Morse  signals  and 
telephony   was  given   by  Mr.   Abel   Sanderson. 

C.^rr.  C.  CnoMiTON,  superintending  engineer,  G.P.O.,  Car- 
diff, in  opening  the  discussion,  pointed  out  that  the  intro- 
duction of  broadcasting  had  rendered  it  necessary  to  pres 
cribe,  to  a  certain  extent,  the  wave  length  band  in  which 
amateiirs  might  operate.  The  absence  of  this  regulation 
in  America  had  produced  great  confusion  and  it  should  be 
a  matter  of  faith  and  honour  in  this  country  to  see  that  the 
control  regulations  were  strictly  adhered  to.  The  arrange- 
ments which  had  been  made  for  them  were  very  generous 
and  if  they  were  not  properly  adhered  to,  then  further  re- 
strictions would  be  imposed  and  the  great  freedom  which 
amateurs  enjoyed  to-day  in  their  experimental  work  would 
be  further  cut  down.  They  were  placed  virtually  on  then 
trial,  and  he  would  emphasise  the  fact  that  the  authorities 
had  means  of  trackiag  down  offenders,  no  matter  in  what 
out  of  the  way  phuv  they  might  be  operating.  The  day  would 
come  when  the  evil  doer  would  be  tracked  down  and  stopped 
altogether.  Those  who  broke  the  regulations  were  not  only 
doing  a  disservice  to  their  brother  amateurs,  but  also  to 
our  commercial  service. 

Mr.  Widdowson  said  it  seemed  to  him  that  if  amateurs 
were  going  to  do  any  good  at  all  it  meant  spending  a  great 
amount  of  money. 

Mr.  George  Franse  and  Mr.  .1.  H.  P.  Berthor  also  took 
part  in  the  discussion,  aff/^r  which  Mr.  Ogden,  referring  ti> 
the  question  of  interference,  explained  that  the  ordinar\ 
amateur  was  not  allowed  a  transmitting  licence.  There 
had  been  a  few  issued,  but  he  did  not  think  there  would  be 
many  more,  unless  the  amateur  s-liowed  conclusively  that 
be  knew  what  he  was  talking  about  and  that  he  was  suffici 
ently  conversant  with  the  theory  of  the  subject  not  t<, 
interfere  with  other  stations.  An  amateur  could  receive  on 
any  wave  length,  but  if  he  did  not  do  .so  with  discretion  he 
would  interfere  with  other  amateurs  and  also  with  the  com- 
iiiercial  servio^.  Ono  valve  and  a.  crystal  were  sufficient  if 
they  did  not  want  to  go  to  much  expense,  though  thley 
could  get  far  better  results  by  using  two  valves  and  a  crystal 
There  were  a  number  of  good  books  on  the  subje<t.  but  for 
general  all-round  knowledge  the  .Admiralty  book  was  ex- 
tremely useful.  Those  thinking  of  building  a  .'set,  he  would 
advi.se  to  Ix-  careful  of  the  new  broadcasting  licence  which 
now  liore  the  stamp  of  the  British  Broadcasting  Co.  By 
taking  out  that  licence,  they  undertook  to  use  that  apparatus 
only,  they  would  not  b«  able  to  go  to  an  ordinary  dealer  and 
buy  anything. 


TINPLATE     MACHINERY. 


VisiTOHS  from  West  Wales  were  much  in  evidence  at  the 
Engineering  Exhibition.  Cardiff,  on  November  22nd,  a  large 
number  having  journeyed  to  the  city  to  listen  to  an  addreae 
on  the  above-named  subject  at  the  South  Wales  Institute  of 
Engineers.  So  keen  wa.s  the  interest  taken  in  the  lecture  that 
the  discussion  was  adjourneil  and  resumed  at  a  special  meet- 
ing at  Swansea  on  December  4th,  when  the  Melingriffith  tin- 
plate  workB  were  vi.sited. 

Mr.  H,  Spence  Thomas,  in  the  course  of  his  address,  which 
was  illustrated  with  a  kinernatogr:i.ph  film,  remarked,  inter 
iihu.  that  regarding  the  motive  power,  he  had  an  open  mind 
on  the  relative  merits  of  steam  and  electricitv.  Some  firms 
had  given  him  figures  with   regard  to  coal  consumption  and. 


m  comparing  steam  and  electricity,  they  miyht  be  horrified 
at  the  high  consumption  of  energy  for  di'ivmg  mills  by  elec- 
tricity.  but  it  was  only  fair  to  say. that  if  one  used  electricity 
it  ehiuinated  capital  cost  in  the  shape  of  boilers,  steam  pipes 
Ac,  and  the  cost  of  firing  and  removal  of  ashes,  both  very 
<lithcult  and  trying  problems.  One  had  to  make  due  allow- 
ance tor  thu&*>  things,  but  as  far  as  he  could  see  the  cost  of 
running  the  plant  lectrically  was  roughly  about  double  that 
of  the  coal  consi  jtiou  alone.  Whether  the  cost  of  labour 
and  inconveniences  of  making  steam,  depreciation  of  boilers, 
superheaters,  econoinisers,  the  upkeep  of  plant,  and  so  on, ' 
were  equivalent  to  about  double  the  cost  of  the  fuel  itself 
was  a  matter  for  every  one  to  work  out  for  himself.  That 
was  the  main  point,  iu  his  view,  as  regarded  a  comparison 
betwc>en  electricity  aud  coal  consumption.  As  to  the  cost  of 
electrical  plant,  one  would  be  told  by  the  people  who  sold 
generators  that  they  could  "  make  the  juice  "  for  an  extra- 
ordinarily low  figure.  If  one  took  a  supply  of  electricity  from 
a  power  company  ur  corporation,  one  would  have  to  pay 
about  Id.  per  kWh  on  a  tinplate  works  load.  If  one  could 
make  one's  own  electricity  for  Jd.  per  kWh,  w-ith  coal  at  to- 
day's prices,  one  would  halve  the  cost,  x>i  course.  The  point 
was,  which  was  the  correct  figure  per  kWh,  and  how  one 
paid  for  the  energ>-.  The  great  advantage  of  the  electrical 
drive  was  that  one  could  teU  with  certainty  whether  the  mills 
were  level  or  out  of  line,  and  whether  anything  was  the 
matter;  while  with  a  steam  drive  it  was  difficult  to  tell  which 
particular  mill  was  wrong. 

During  the  discussion  users  of  the  electrical  drive  in  South 
Wales  tinworks  said  that  it  more  than  held  its  own  with 
the  steam  drive,  but  it  was  complained  that  the  maximum 
demand  charges  were  excessive.  It  would  pay  tinworks  to 
provide  their  own  pow'er  rather  than  pay  these  charges,  said 
one  speaker. 

Mr.  J.  0.  Howell  (Llanelly)  explained  that  his  experience 
showed  that  there  was  very  little  difference  in  the  motive 
power  being  either  electricity  or  steam. 


THE    FARADAY     SOCIETY. 


Acidity  ok  Natural'  Waters  and  their  Action  on  Mbtals. 


k  PAPER  recently  read  by  Dr.  W.  B.  C.  Atkins  before  the 
Faraday  Society,  although  describing  work  which,  in  its 
origin,  is  far  removed  from  engineering  practice,  contained 
several  considerations  that  will  be  of  interest  as  bearing  on 
corrosion  and  on  the  etching  of  metals  as  practised  by  metal- 
lographers  in  studying  their  structure.  Modem  physical 
chemists  measure  acidity  in  terms  of  the  concentration  of 
hydrogen  ions  (the  symbol  pH,  commonly  adopted,  stands  for 
the  reciprocal  of  the  logarithm  of  the  hydrogen  ion  concen- 
tration). Dr  .\tkins's  paper  is  a  record  of  numerous  measure- 
ments of  pH  made  with  various  natural  waters,  such  as  rain, 
river  and  sea  water,  under  various  conditions  and  after  varicns 
treatments,  and  some  of  the  results  will  be  of  inteerst  to 
boiler  engineers.  It  transpires  that  the  practice  obtaining 
with  some  engineers  who  use  very  soft  water  of  adding  a  small 
quantity  of  sea  water  to  their  boilers  at  infervals,  bringing 
pH  up  to  11  or  more,  has  the  effect  of  increasing  alkalinitj-, 
and  so  rendering  the  iron  relatively  immune  from  rust.  This 
immunity  is  found  to  be  due  to  the  fact  that  the  7)U  value 
is  too  high  for  any  appreciable  quantity  of  ferrous  hydroxide 
to  exist  in  solution,  while  the  amount  of  carbon  dioxide  in 
solution  as  acid  is  also  vanishingly  small.  In  ordinary 
iron,  however,  the  oxidation  of  the  traces  of  compounds  of 
sulphur  present  may  result  in  the  production  of  sufiicient 
acid  to  increase  corrosion.  The  reason  why  copper  is  no* 
attacked  by  atmospheric  carbonic  acid  is  that  itj  hydroxides 
are  not  appreciably  scjiuble  at  the  hydrogen  ion  concentrations 
normally  found  in  natural  waters. 

It  is  concluded  that  in  general  a  metal  is  not  appreciably 
dissolved  by  an  acid  unless  the  concentration  of  hydrogen  ioni 
suffices  to  dissolve  its  hydroxide.  No  matter  how  great  the 
acidity  as  determined  by  titration  may  be,  no  action  takes 
place  unless  a  suitable  pH  value  is  reached.  For  action  of  a 
selective  character,  therefore,  it  ia  theoretic;illy  possible  to 
have  such  a  pn  valiii>  as  will  result  in  the  attack  of  one  metal 
by  the  acid,  whilst  the  other  is  left  intact;  but  again  the  action 
would  be  very  brief  when  using  a  strong  acid  or  a  strong  base 

Since  the  effect  of  dilution  is  much  less  in  the  case  of  the 
weak  acids  and  bases  their  action  remains  more  uniform  at 
low  concentrations  than  is  the  case  with  strong  acids  and 
bases.  Their  value  as  etching  reagents  serins  to  be  con- 
nected with  this  property.  It  is  suggested  that  even  the  action 
of  polishing  powders  may  not  be  purely  medhanical. 

loNISATION    WITHIN    THK     MOLECULR. 

At  the  same  meeting  Prof.  T.  M.ljowry.in  a  very  suggeBtivB 
paper,  drew  attention  to  the  fact  that  the  electronic  formnle 
/low  used  by  chemists,  based  on  the    theory    of    octets    (the 
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so-called  lyewis-Langmuir  ulom)  lias  iiiado  it  necessary  tn 
l"istiil:ii''  ;i  oonditiou  of  intra-inolocukii-  ionisation  in  a  laiyr 
iiiiiiiImi  mI  roiiipounds  wjiero  the  charges  on  the  nuclei  arc. 
lint  liahiiici'd  by  the  enveloping  electrons.  The  present  paper 
deals  particularly  with  inorganic  coiupininds,  and  JJr, 
Lowry's  suggestion  explains  very  aptly  tlie  relative  stability 
of  the  oxy-aeids,  such  as  the  chloro-,  sulphur-,  and  the  phos- 
phnr-acids.  The  conception  also  leads  to  a  novel  explanation 
of  the  acidifying  properties  of  oxygen. 


5TREET     LIGHTING. 


Recent  Develoi'ments  a.nd  Modeun  Hevuiue.ments. 
A  DISCUSSION  on  the  above  subject  took  place  at  a  meeting  of 
the  Illuminating  Engineering  Society  on  December  l'2th,  the 
chair  being  taken  by  Mr.  A.  P.  Trotter. 

Mk.  Hajidn  'i'.  ITakuison  read  an  introductory  paper  refer- 
ring to  the  great  importance  of  gouu  public  lightmg  in  pro- 
moting order  and  safety  m  the  streets.  Ihe  burden  of  rates 
was  mentioned  as  one  reason  why  progress  was  delayed.  But 
improved  street-lighting  did  not  always  mean  increased  expen- 
diture. The  development  of  fast  motor  trattic  had  revolu- 
tiouified  strect-hghting  requirements.  If  vehicles  and  pedes- 
trians were  made  visible  to  drivers  by  ellective  public  Ugutmg, 
over-powerful  tieadUghts  would  become  le.-^s  needed.  Mr. 
HaxrisoH  declared  his  adherence  to  the  method  of  classification 
based  on  measurements  of  minimum  horizontal  illumination. 
He  pointed  out  that  the  classihcation  of  streets  on  this  basui 
by  the  Joint  Committee  in  this  country  and  by  the  Street 
Lighting  Uommittee  of  the  N.E.L..\.  in  the  United  States  were 
in  close  accord.  It  was  therefore  surprising  to  hnd  that  in 
America  it  had  been  decided  to  si)ecify  the  type  of  lamp 
rather  than  the  result  in  the  form  of  illumination  it  was  de- 
sired to  obtain. 

The  speaker  also  pointed  out  the  fundamental  importance 
of  methods  of  spacing  street-lighting  units.  As  the  distance 
apart  of  jxists  was  usually  many  times  their  height,  the 
illumination  midway  between  the  lamps  was  necessarily  low. 
Hence  the  need  for  using  very  powerful  lamps  and  accentuat- 
ing the  candle  power  at^angles  sUghtly  oefow  the  horizontal. 
Recent  developments  were  illustrated  by  reference  to  two 
recently-introduced  devices,  the  "  Holophaue  "  prismatic  street 
lantern  and  Mr.  Harrison's  "  longitudinal  "  system  of  hghting. 

TTie  paper  wae  followed  by  a  contribution  by  Mr.  L.  Gastbr 
on  "  Street  Lighting  and  Safety."  A  number  of  shdes  were 
shown  illustrating  the  methods  of  screening  adopted  during 
the  war,  and  the  consequent  "  patchy  "  illumination  under 
the  lamps.  Statistics  had  been  obtained  showing  a  marked 
inorea,se  m  street  accidents  during  the  period  191,3-191ti,  and 
it  was  evident  that  the  diminished  public  lighting  was  one 
contributory  cause.  Statistics  on  accidents  in  seven  American 
cities,  with  a  combined  population  of  over  seven  millions, 
had  confirmed  this  conclusion.  It  was  estimated  that  17.11 
per  cent,  of  accidents  occurring  at  night  were  due  l<i 
inadequate  lighting.  The  present  time,  when  many  firms  were 
in  need  of  work,  and  widespread  unemployment  was  giving 
rise  to  much  concern,  appeared  opixjrtune  for  putting  in  hand 
street-hghting  improvements,  which  would  in  any  case  be- 
come necessary  later  on.  In  conclutiiun,  Mr.  Uaster  sununar- 
ised  the  chief  requirements  of  street  lighting  from  the  safety 
standpoint,  dwelling  on  the  desirability  of  avoiding  glare  and 
exceesive  contrasts  and  aiming  at  und'ormity  of  effect.  Well- 
diffused  private  lighting  should  also  be  encouraged,  as  this 
was  a  valuable  supplement  to  public  lighting.  The  lighting 
of  roads — particularly  main  thoroughfares  and  important 
arteries  of  traffic — was  not  a  parochial  But  a  national  matter. 
It  appeared  that  the  time  had  come  when  public  lighting,  like 
the  upkeep  of  road  surfaces,  should  be  supervised  by  an 
appropriate  central  authority  and  conducted  on  a  uniform 
plan. 

The  discussion  was  opened  by  Dr.  Clayton  Sharp,  who 
has  been  intimati-ly  associated  with  street  lighting  improve- 
ments in  the  Uuit^'d  States.  Dr.  Sharp  referred  to  the  orna- 
mental lanterns  made  up  of  diffusing  glass,  which  had  become 
usual  in  America.  The  provision  of  a  i^ertsin  horizontal  illu- 
mination was  one  important  factor,  but  not  the  only  one. 
A  specification  describing  completely  the  nature  of  the  lighting 
fittings  to  be  adopted  was  necessary.  Special  appliances  had 
been  devised  for  tc^^ting  the  candle-power  of  the  lamp  in  situ, 
and  it  must  be  rei-ognised  that  accurate  measurement  of  illu- 
minations of  the  Older  of  1/100  foot-caudles  was  extremely 
difficult.  A  feature  had  been  the  setting  aside  of  a  complete 
length  of  road  wlu-'e  experiments  with  various  systems  of 
lighting  could  be  tried  out.  The  tests  were  not  confined  to 
measurements  of  candle-power  and  illumination.  Init  were  also 
directed  to  ascertaining  freedom  from  glare.  Experiments 
had  also  been  made  to  ascertain  how  well  the  illumination 
would  reveal  olislacles  on  the  road. 

Mr.  Frank  B.\n  i:v  considered '  that  measurements  of  illu- 
mination were  of  fundamental  importance  as  a  test  of  street- 
iightmg  conditions!,  .\utliorities  were  apt  to  complain  of 
{he  cost  of  etreet-lrghting,  but  did  they  .sufficiently  realise  its 
benefits?  There  were  many  narrow  streets  in  the  city  where 
traffic   was  crowded,  and    where  cxten.sions  and  widening  of 


the  road  would  cost  enormous  sums.  In  such  cases  a  needed 
improvement  could  be  made  by  introducing  better  hghting 
which  would  facilitate  more  rapid  movements  of  traffic. 

Cait.  W.  J.  Liberty  (City  of  Ixrndon),  Mr.  S.  B.  LANOLANbs 
(Glasgow),  and  Mb.  R.  Davi.so.n  (Newcastle-on-Tyne)  referred 
to  street-lighting  developments  in  their  respective  districta,  and 
Mr.  .1.  G.  Clark  mentioned  "  visibility  "  as  the  determining 
factor  in  street-lighting.  He  was  not  eatislied  that  perfectly 
uniform  illumination  was  desirable  in  this  respect. 

Mr.  II.  L.  Thomson  (Chairm.an  of  the  Lighting  Commattee 
of  the  City  of  Westminster)  expressed  his  belief  that  candle- 
power  was  the  best  basis  on  which  to  frame  lighting  contracts. 
It  was  not  desirable  that  all  light  should  be  concentrated  on 
the  roadway.  The  illumination  of  the  facades  of  important 
public  buildings  was  a  useful  feature,  and  in  this  field  tlie 
co-operation  of  the  architect  would  be  welcome. 

Mr.  Haydn  T.  Haurison  briefly  replied  to  the  discussion, 
and  the  Chairman  announced  that  the  next  meeting  would 
be  held  on  January  16th,  when  there  would  be  a  discussion 
on  "  The  Need  for  Suitable  Training  in  IlluminatiDg  Engineer- 
ing." 
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33,36L     "  Cathtxiff   ray    oscillograph*."    K.    R.    F.    Ramsay.     December    Cth. 

33,402.    "  Tramway    rails."    T.   Brooks.     December  7th. 

33,417.  "  .\erial  and  antenna  systems  for  wireless  lelcgraphx,  *c."  H. 
Morris-Airey    and    C.    Seymour.     December    7th. 

33,421.  '■  Transmission  of  audible  code  signals  (or  fire  alarms."  C.  Smilh 
and    G.   J.    Sutton.     December    7th. 

33,425.  "  Electron  discharge  devices."  Western  Electric  Co..  Ltd.  Decem- 
ber  7th.     (United  Stales.  July   2aih.) 

33,430.  "  Receiving  apparatus  for  wireless  signalling."  H.  P.  P.  Ree«. 
December    7th. 

33,440.  "  Method  of  treating  electro-conductive  and  moisture-bearing  ma- 
terials."    E.  M.  Crowther.  W.  B.  Haines,  and  Sir  E.  J.  Russell.     December 7lh. 

33,453.  "  Signalling  apparatus  for  railways,  S.c."  Weslinghouse  Brake  aad 
Saxby  Signal  Co.,  Ltd.     December  7th. 

33,466.  "  Automatic  calling  selectors  lor  telephone  installations."  L. 
d'Haenens.     December   7th.     (Belgium,    December   9th,  1921.) 

33,468.  "  Method  of  operating  electric  tools."  Central  Electric  Tool  Co. 
December  7th.     (United   States,   January   4th.) 

33,470.  "  Receiving  tuners  for  wireless  apparatus."  R.  Rutherford. 
December   7th. 

33.476.  "  Apparatus  for  automatic  adjustment  of  electrical  potential  of  grids, 
&c.,    of    thermionic    valves."     W.   J.    Rickets.     December   7th. 

33.477.  "  Electrical  ignition,  &c.,  systems."  L.  Renault.  December  7lfc. 
(France,  September  22nd.) 

33,493.  "  Systems  of  electric  motor  control."  British  Thomson-Houston  Co.. 
Ltd.,    and    R.   D.   Given.     December  7th. 

33,507.     "  Electric  transmission."     A.   M.  Taylor.     December  8th. 

33,521.     "Magnetos."    R.    C.   J.    Boaler.     December    8th. 

33,526.  "Shackle  and  pin  (or  colliery  trams,  &c."  R.  S.  Butler.  .  Decem- 
ber 8th. 

33,534.     "  Electric   switches."     F.    H.   M.   Swinburne.     December  8th. 

33,555.  "  Means  for  flattening  current  waves  of  pulsating  direct  current." 
C.    A.    H.    Haighton.     December   8lh.     (Holland,    December    10th.    1921.1 

33,566.  "  Electrical  device  for  dimming  lights  and  warming  carburettor 
on    motor-cars,    &.C."     J.    L.    Strang.     December   8th. 

33,569.  "Two-  or  three-electrode  condenser."  A.  H.  Norman,  J.  F.  R 
Shand,   and    R.    F.    Shand.     December   8lh. 

33,578.    "  Telephone    attachments."    A.    N.    Pass.     December    8th. 

33,583.  "  Gear  for  agitating  and  circulating  liquid  in  dye  vats,  &c."  Englitfc 
Electric  Co.,    Ltd.     December   8lh. 

33.587.  "  Manufacture  of  fused  quartz  bv  electric  furnace."  Soc.  Anon. 
Quartz    et    Silice.     December   8th.     (France,    December    16lh,    1921.) 

33.588.  "  Manufacture  of  fused  quartz  bv  electric  furnace."  Soc.  .^nOA. 
Quartz    ct  Silice.     December  8th.     (France,    b«ccmb<>r    16th.    1921.) 

33.602.  "  Locking  means  (or  securing  electric  lamps  in  sockets."  H.  O. 
l-arr.      December  8th. 

33.603.  "  Magnets."     W.     B.    Sayers.     December    8th. 

33.604.  "  Electric  transformers."  M,L.  Magneto  Syndicate.  Ltd.,  and  G. 
K.    Morris.     December  8th. 

33.609.  "  Electric  switches."  British  Thomson-Houston  Co.,  Ltd.  (General 
Electric    Co.).     December  Sth. 

33.610.  "  Speed  indicators."  British  Thomson-Houston  Co.,  Ltd.,  and  A.  P. 
Young.     December  8th 

33.614.  "Primary  cells."  A.  C.  Gooldcn,  D.  J.  Macnaughton,  and  H. 
Moore.     December   8lh. 

33.615.  "  Multiple-way  selector  switch."    F.  H.   Madsen.     December  8lh. 

33.616.  "  Clamping  device  for  electric  switchboards."  F.  H.  Madsen. 
December    8lh. 

33.621.  "  Means  for  starling  arc  in  arc  lamps."  C.  B.  Mitcalfe-Dale  and 
A.    J.    Packham.     December   8lh. 

33,6,W.     "  KkclTlc  lamp  globes."    J.  J.   E.  Sloan.     December  »th. 

33,635  "Telephonic  transmission  of  images,  ic."  J.  Dimsdale  and  J. 
Koan.     December  9th. 

33,66*.     "  Elirtric    arc    projectors."    H.   S.    Webster.     December  Sth. 

33,684.    "Variable   electric  condensers."    L.   N.    Hall.     December    9th. 

33.091.    "Grid     leaks    and    like    electric      resistances."     A.      E.    Chapman. 


I).-. 


9th. 


for 


itrolling    flow   of  liquids."     .\.   G.    Jacks. 


A.     E. 


British  Thomson-Houston  Co..  Ltd.. 


33,694.     "  Electric    devi. 
December   9th. 

33,696.     "  Sealing     and    protecting    ends    of      electric      ctinducto 
Frankling    and    \V.   J.    Spencer.     December    9th. 

33,700.     "  Dynamo  electrical  machii 
and    A.    P.   Young.     December  9th. 

.13.702.    "  Magneto-electric    generators."    G.    E.    Bairsto.     December    »th. 

33,713.    "  Electric    switches,"    J.    .\    Crabtree.    Decemb>T     Uth. 

:t3.?20.    "  Electric   lock."    J.    W.    Hanson   and    J.    C.    Havwood.     December 
11th. 

33.721.     "  Electric  couplings."     W.    .\.    Eastway.     December    Uth. 

•.)3.735.     "  Electric  oven."    K.   Hoppe.     December  11th. 

33,747.    "Galvanic  batteries  or  cells."    W.    H.   Edridge,     December   Uth. 

33,754.     "  Means   for   transmitting   and  receiving  wireless   mcsaages."     F.  W. 
V.    Fitzgerald.     December    Uth. 

33.775.     "  Rc-ceiving    apparatus    (or    wireless   signalling."     H.    P.     P.    Reea. 
I>ocmber  Uth. 

33.784.     "  Speed-controlling    devices    for     trains."     E.    Rodolauste.     December 
11th. 
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candfsci-nl    trltx'lri 


]-conibus(ion    engii 
lamp    sockt^ts.' 


£.  D.  iMallii 


SS.DM.     •'  Elecu^ical     nxraas     for    M; 

E.  T.    Fitk.    December  Uih. 
33,806.     **  Locking    apparatus    for    i 

BtambilU.     December  Ulh. 

33,lilS.     ■•  Trolley  poles,  &.:.'     P.  Robbins.     December  lllh. 

33,t£i6.    "  Automatic  apparatus   for  shutting  of!  controls  of  electric  current, 
Hater  How,  &c."    G.   C.  Clark.     December  12th. 

33.S39.     ■•  Electric   torches."     Elandem    Co..   Ltd..    and    G.  Green.     December 
12th. 

33,8M. 

33,886. 
4>er  12th 

33.889. 
Moulton   &  Co. 

33,'JU2.     •■  Starting     and     priming    d«v 

F.  E.   Morriss.     December   12th. 
33,905.     •'  Electrical   indicating    instrur 

and  J.   C.   Needham.    December  12th. 
33.910.     "  .Automatic    control^  of   dyi 
Aon-Houston  Co.,    Ltd 

33.926.  "  Reception 

33.927.  "  Electro-magnetic    indicating  dev 
Co.,   Ltd.     December  12th. 

"  Electric  driving    gearing   on    motor   \t-hicU-s,   &c 

12th. 

"  Tramway,  Ac,   signalling  systems 


"  Distributors,  commutator^.   S:c."    J.   S.    Foley.     December  12th. 
"  High-frequency    electric    installations."    G.   A.    Geauvais.    Decem- 
(Francc,    December    12th,    1921.) 
"  Illuminated  advertising  devices." 
Ltd.     December  12th. 


engmes. 


33,929. 
December 

33,931. 
12th. 

33,937 


and  G.  Spei 

of    internal-combustit 

rs."        Evershcd   &    Vignoles,    Ltd., 

■lectric    machines."     British    Thom- 
nd    C.  J.   Sargeant.    December  12th. 
wireless  signals."    A.  L,  A.   Petty.    December  12th. 
W.  Leake  and  Tyer  and 

J.    Gordon. 

H.  Waller:       December 


Ltd., 


and   \V.   D.  Wilde. 


Oldham    &   Son, 

E.    White    (Brewster  Goldsmith  Corporation). 

E.    White    (Brewster  Goldsmith  Corporation). 

E.    White    (Brewster  Goldsmith  Corporation). 


attachn 


therefor.' 


J.     N. 
December 


'  Galvanic    batteries.' 
December  12th. 

33.938.  "  Spark   plugs."     A. 
December  12th. 

33.939.  "  Spark    plugs."     A. 
December  12tb. 

33,9W.     "  Spark    plugs." 
December  12th. 

33,941.    "  Electric   filter  circuits."    A.   G.    Lee.    December    12th. 

33,949.    "  Rectifying   devices."    A.   R.  Angus.     December  12th. 

33,969.     "  Apparatus    for    utilising    energy    of    flowing    water    for    pri 
of   electricity,  ic."    K.  Horridge.    December  13th. 

33,978.    "  Combinixl    electrical    fitting 
Robson.    December   13th. 

34,012.     ■'  Supporting  means  for  electric,  &c.,    lamps."     A.   Lewi 

34,015.  "  Intervalve  coupling  transformers  and  inductances."  E.  Redpath. 
December  13th.  ^  ,„  , 

34.019.  "  Tram  rails,  ic."     E.  T.  Wood  and  W.  B.  Wright.     December  13th. 

34.020.  "  Ignition  systetns  for  internal-combustion  engines."  H.  E.  Fel- 
lows.    December  13th. 

34,032.  "  Rotors  for  dynamo-electric  machinery."  K.  Baumann,  T.  H. 
Charlton,  G.  A.  Juhlin,  J.  A.  Kuyser,  and  Metropolitan-Vickers  Electrical  Co., 
Ltd.    December  13th. 

34.045.  "  Elecuic  heating  devices."  C.  G.  Nobbs  and  W.  W.  Nobbs. 
December  13th.  ,.     „ 

31.046.  "  Remote  control  of  electrically-actuated  apparatus.  L.  H.  Peter, 
B.  H.  Peter,  and  \\  estinghousc  Brake,  and  Saiby  Signal  Co.,  Ltd.  December 
13th. 

34,049.  •*  Magneto-electric  machines."  British  Thomson-Houston  Co.,  Ltd., 
and  A.   P.  Young.    December   13th. 

34,053.  "  Dynamos,  electric  motors,  &c."  J.  R.  Pullon  and  G.  H.  Tathani. 
December    13th.  ..,,,,.       t-     , 

34,072.  "  Lead-c«r«red  cables  lor  electric  transmission.  A.  M.  layior. 
December  14ih. 

systems."    J.    Berry,  and  Sie 


34,074. 


34,133. 
and    B.   I 

34,141. 
Co.,    Ltd 

34.138. 


Bros. 


Morris.    December  14th. 
amos    for    motor-vehicle    lighting."     F. 


*   and  controlling    apparatus."     C.  I 
for    electric    lighting    installations.' 


'  Automatic   telephone 
Co.,  Ltd.    December   11th. 

34,082.     "  Thermionic  valves." 

34,094.     "  Electric    generators 
Dunn.    December  14tb. 

34.097.  "  Magnetic 
December  14th. 

34.098.  "  Switch    mecha 
den.     December  14th. 

34,125.    "  Electric  condensers."    A.    Onwood.     December  14th. 
•  Conn'<:tions  lor  wireless  receiving  apparatus,"    C.  F. 
G.   Mittell.     December  14th. 
"  Electric     motor-control    systems."    Metropolitan-Vick 

December   14th.     (United    States,    December    17th,   1921.) 
"  Asynchronous    induction    machines."    T.     Torda.     December    14th. 
(Hungary,    May    10th.) 
34.162.     "  Coil    ignition     and     electr 
December   14th. 


lighting    unit     for 


Sumpter. 
C.    Sug- 


Eleclrical 


vehicles.' 


34.173.  •■  Variable-speed 
Co..    Ltd.     December    14th 

34.174.  "  Protecti 


chani! 


British     Tho 


for    dvnamo-electric    machii 


i-Houston 
British  Thom- 


i-Houston  Co.,    Ltd..    H.   C.   Hastings,  and   C.  J.  Sarjeant.     December   Ulh. 

i-Houston    Co.,   Ltd., 


December  14th. 


Picturadio   Cor- 


34.175.  "  Sound-emitting  apparatus."  British  Thorns 
J.   H.  Butcher,  and  A.  P.   Voung.     December  14th. « 

34,170  "  Amplifiers."  British  Thomson-Houston  Co,, 
(United  Slates,  December  14th,  1921.) 

34.181.  "  Method  of  transmitting  pictures  to  a  dista 
poration.     December   14lh.     (United    States,   June  13th.) 

34.182.  "  Electro-magnetic  sound  receiving  and  producing  devices."  C.  W. 
Clarabut.     I>c<mber  14th. 

34.183.  "  Eleclro-magnclic  sound  receiving  and  producing  devices."  C.  W. 
Clarabut.     December  14th. 

34,186.  "Registering  telephonic  conversations."  -S.  Brociner  and  E.  Freund. 
December  14ih.     (Austria,  December  15th,  1921.) 

34,192.    "  Variable   condenser."    S.   H.    Green.     December  15th. 

34,200  "  Electric  apparatus  lor  production  of  peroxides  of  nitrogen."  F. 
Stacey.     E)<-C'mber  Vith. 

34.214.  "  Mz-.-in^  for  controlling  head-lights."     B.  L.  Roberts.     December  15th. 

34.215.  "  Mannclic   hand  hammer."     H.   J.   Dale.     December  16th. 

34,219.    "  Arrangement  for  locking  electric  light  bulbs,  Ac."    S.  J.  Edbrooke. 
Dccrmber  15th. 
.'(4,230.    "  Burglar,    &e.,   alarm."    C.   Couch.    December    15th. 

34.233.  "  Combini-d  filament  rheostat  and  crystal  detector."  F.  H.  Blaxley 
and   E.    E.   Peiice.     December   15th. 

34.234.  "Terminals.  &c.,  for  high-voltage  electrical  apparatus."  F.  Coates 
and  A.  Rcyrolle  &  Co.,   Ltd.     December   15th. 

34.238.     "  Burglar    alarm."    W.    H.    Llewellyn.     December    15th. 
34245.    "  Electrical  heating   apparatus."    J.    R.   Quain.    December   IStb. 
34.S47.     •'  Ca»    or    electric    cooking    apparatus    and    grill."    W.    E.    Cocks 
December    ISlh. 

Torda.     December    15tb. 


34.248.     "  A«vnchronnu«     induct! 
(Hungary,  September  aOth.) 

34.Z.''>8.     "  Thermal  switch  ad.ipl 
lamp*."    E.   H.  n 

34.259.     "  Thermal  «wi;ch   adaptor  or  eo 
lamp*."     E.  H.   Brinwien  and   H.    .M.    Ed* 

34.2R«.    "  Electric  switchej."    Rolls-Roy, 
ber   l.-ilh. 

34,268.    "  Drive  for  dynamoa  on  motor-cycles,  Ice."    S.  ( 
Pyne.     December    15th. 

MZm.     "  A«vnrhrnno«j   induction   machines."    T.     Torda 
(Hungary,    June  3rd) 


ipling  units  for  electric  ir 
«<len  and   H.    M.    Edwards.     December   15th. 

pling   units  for  electric   ir 
irds.     December   15th. 
e,  Ltd.,  and  P.  H.  Royc 
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"  Thtrm.illv-actualcd  vKclric  switches."    C.  French   and    E.    French, 
lath. 
•■  Tuning    coils   for    wireless   telegraphy."     E.    J.    Clarke.     December 

"  Polyphase    asynchronous    motors."    F.    Ernstein.    December   15th. 
"  Systems    of    electric     motor    control."    British     Thomson-Houston 

and   H.  C.   Hastings.     December   loth. 

"  Head  attachment  gear  lor  telephone  receivers,  &x."    British  Thom- 
>n  Co.,  Ltd.,  J.  H.  Butcher,  and  A.  P.  Young.    December  15th. 
"  Encasing  or  lagging   pipes,   electric  cables,    &c."    F.   J.  Commin. 

15th. 

"  Electric    terminal     connector."    J.    Cell.     December     15th. 

"  .Asynchronous   induction    machines."    T.    Torda.      December    lath. 

October  21st.) 
'*  Thermionic  discharge  devices."    Radio  Communication  t."o..    Ltd., 

Robinson.     December  16th. 


itor  cells."    A.    R.  Angus.     Decern. 

."    V.  E.  Antrique.     December  16th. 
c  "    H.  C.  Barker.     Dec«^mber  16th. 


'  Electric  drive  for  gramopho 
'  Induction  coils 


PUBLISHED     SPECIFICATIONS. 


iHjmbers  in  parenthese 
printed  and  abridged. 


those   under   which    the  specifications   will   b« 
ill  subsequent  proceedings   will   be  taken. 


26,950.  "Telegraph  keybuaid  perforators. "  A.  C.  liuolh  and  A.  S.  Will- 
mot.     June  1st,  1921.     (189,474.)  / 

isai. 

17,937.  "  Eleclro-magnctic  clutches."  P.  R.  Jackson  (Sperry  Gyroscope  C^.). 
July   1st,   192L     (189,483.) 

19.937.  "  Electric    hand    drills."     I.  Sweetland.    July   25th,   1921.     (189,484.) 
20,763.    "  Electric  heaters."    A.  Selvatico.    August  4th,  1921.     (189,497.) 
:^,317.     "  Commutators   or  rotary    ignition    current  distributors   for   internal- 
combustion  engines."    J.   Judge.    August   23rd,   1921.     (189,000.) 

22,657.  "  Magneto-electric  generators."  W.  P.  Thompson  (.Splitdorf  Elec- 
.trical  Co.).     .August  26th,    1921.     (189,509.) 

22,861.  "  Direction-finding  apparatus  for  use  in  wireless  telegraphy."  L.  G. 
Preston,  Dr.  B.  Hodgson,  C.  E.  Horton,  and  G.  W.  Harris.  August  29th, 
1921.     (189,516.) 

23.168.  "  Method  of  mending  electric  resistance  elements."  N.  Carrico  and 
K.   C.    Hughes.    September  11th,   1920.     (169,157.) 

23.229.  "  Electric  couplings."  W.  Thompson.  September  1st,  1921. 
(189,541). 

23,437.  "  High-frequency  telegraphy  and  telephony."  Ges.  fur  Drahtlose 
Telegraphic  and  Dr.  H.  Gewecke.     September  29th,  1920.     (169,691.) 

23.938.  "  Electric  switches,  particularly  for  use  with  electrically-heated 
irons."  C.  VV.  Denny.  September  8th,  1921.  (Cognate  applications  26,125/21 
and   6,202/22.)    (189,573.) 

23,974.  "  .Acoustical  apparatus  for  telephonic  communication."  Signal  Ges. 
September  27th,    1920.     (169,438.) 

23,980.  "  Testing  devices  for  electric  ignition  systems."  j.  H.  Runbaken 
and   W.    Torrance.     September    8th,    1921.     (189,574.) 

24,442.  "  Portable  electrically-driven  combination  tools."  F.  Pooley,  F.  C. 
Austin,  and   W.   L.   Wreford.    September  14th,  1921.    (189,576.) 

24,562  "  Method  of  protecting  polyphase  supply  circuits  on  the  occurrence 
of    an  earth   connection."     .Akt.    Ges.   Brown,   Boveri  et  Cie.     September    ICth, 

1920.  (169,175.) 

2,'i,597.  "  Electric  terminals."  Etandcm  Co..  Ltd.,  and  J.  Eaton.  September 
16th,   1921.     (189,577.) 

24,642.  "  Electro-mechanical  motion-transmitting  devices  (or  automobiles  or 
the  like."    T.  A.  T.  Rvdberg.    July  26th,  1921.    (183.789.) 

25,719.     "  Galvanic  batteries."     G.   Oldham  and  J.  Oldham.     September  29th. 

1921.  (Cognate   application  17,734/22.)     (189.589.) 

25,798.  "  Operating  mechanism  for  electric  switches."  VV.  A.  Coates  ard 
Metropolitan-Vickers  Electrical  Co.,   Ltd.     September  29th,   1921.     (189,591.) 

26,302.  "  Electrical  control  systems,  particularly  adapted  for  lifts,  haulage 
gear,  and  the  like."  Electric  Control,  Ltd.,  and  O.  Ellefsen.  October  5th, 
1921.     (189,594.) 

27.367.  "  Supports  or  holders  for  electric  conductors."  A.  Wiseman  and 
J.    W.    Harris.     October    15th,  1921.     (189.604.) 

27,741.  "  Railway  rail  chairs  for  holding  bull-head  conductor  rails  upright 
without  keys  or  other  fastenings."    R.  S.  Proud.    October  19th.  1921.     (189,616.) 

27,934.  "  Overload  trip  retarding  or  delaying  device  for  electric  circuit 
bieakers  or  automatic  switches."  Electric  Construction  Co.,  Ltd.,  and  F.  W. 
Close.     October   21st,   1921.     (189,617.) 

30.183.  "  Clamping  arrangement  for  sheet  metal  stator  teeth  of  electrical 
machines."    M.-ischinenfabrik    Oerlikon.     November    17th,    1920.     (171.688.) 

31,147.  "  Termin.Tl  ends  for  electric  wires  and  cables."  L.  F.  Summers. 
November  ,22nd,    1921.     a89,641.) 

32,160.  "  Wircli-ss  telegraph  receivers."  L.  B.  Turner.  December  Isl, 
1921     (189.643.) 

32.876.  "  Electric  starting  motor  for  internal-combustion  engines."  C.  A.  M. 
Buckley.     December  7th,  1921.     (189,652.) 

33,128.  "  Ignition  devices  for  use  in  explosion  motors."  F.  L.  Eldridge. 
Deremher   9th,    1921.     (Cognate  applications  9,321/22  and   21.403/22.)     (189,6.56) 

.33.701.  "  Safety  vents  for  electric  motor  cases,  switch  boxes,  junction  boxes, 
and  the  like."  Electric  Construction  Co.,  Ltd.,  and  F.  W.  Close.  December 
15th.    1921.     (189,664.) 

xsaa. 


collectors." 


H.    Bo. 


Janu- 


482.     "  Trolley   wheels   for    electric 
arv    6th,    1922.     (189.678.) 

1,6.51.     "  Eli-ctric   (uses,   cut-outs,  or  the  like."    Siemens    Bros.  &    Co.,    Ltd., 
and  H.   G.   Wood.     January  19th,  1922.     (189,684.) 

2.277.     "  Automatic  electric  fuse  switches."     Bayerische  Eleklrizit^ts-Industrie 
Rott  &  Co.     lanu.iry  25th.  1921.     (174,617.) 

■     L.   B.   Turnir.     l-ebru.iry  8th,  1922. 
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089,693.) 
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'  Wireless   telegraph 
'  Electric     soldering 


Cocuill. 
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St  Phillips,   Ltd..   ..n 

ish  Thomson-Houston  Cc.    Ltd. 


ir.-illv.heated     laundry 
1922.     (189.704.) 

11.401.     "Telephone  cables.' 
April  22nd.  1922.     1189.716.) 

13.442.     "  Elertrir   circuit    contr 
(General    Electric   Co.).     May   12th.  1922.     (189,730.) 

14.648.  "  Elertrir  torches,"  M.  GooHfellow  and  Ever  Ready  Co.  (Great 
Britain).    Ltd.     M..y   24th,    1922.     (189.724.) 

22..'i0fl.  "  Electrically-contTolled  valve  ge.-irs  for  reciprocating.  stAm  f-n- 
gincs."     O.    Simmen.     August    Mth.    1921.     (18«.U1.) 

31.360.  "  Electric  signalling  over  cables."  B.  Davies  and  Eastern  Tele- 
praph  Co.,  Ltd  June  23r<l,  1921.  (Divided  application  on  17,a3^1,'21.) 
(189.733.) 
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g^^^^r^.MBER  OF  -HE  cAnutj^Ke^^^^ ^^^^  ^a^fir>^ 


Identification 


You    can   identify 

HEJMLE.Y 

Vulcanised  India  Rubber 

CABLES  &  WIRES 

by  examining  the  tape  around 
the  core.  Cut  back  a  piece  of 
the  braid  and  look  for  the  name. 
It  appears  on  both  ASSOCI- 
ATION GRADE  AND 
NON-ASSOCIATION 
CLASS,  in  black  letters  on  a 
white  ground,  as  reproduced  in 
the  illustration  above. 


*"™ii 


EssaanmrasHt 


CABLES   &  WIRES 

HAVE      THE      LARGEST 
SALE 


W.  T.  HENLEY'S   TELEGRAPH   WORKS   CO.,  LTD.,  Blomfield  Street,  London,  E.C.2. 

Makers    of  Electric    Cables   since    the    beginning    of  Electrical    Transmission. 
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A  NEW 
FUSE 


Did  you  see  our  full  page 
advertisement  last  week, 
on  page  Supplement  22,  in- 
troducing   tlie    New  Patent 

ROTALOC 
FUSE. 

If  not.  we  suggest  you  turn  it  up, 
for  it  illustrates  and  describes  an 
ideal  new  type  of  Fuse  for 
Lighting  and  Meating  use. 

The  ROTALOC  Fuse  i>  smaller, 
neater,  safer,  more  economical 
and  much  more  easily  wired  than 
the  old  style  Fuse,  and  for 
Heaters  Fuie  Elements  and 
small  circuits  for  Lighting  and 
Heating,  it  offers  advantages 
possessed     by    no    other    type. 

\\"e  in\  ile  vonv  enquiries  for  com- 
plete ROt.-VLOC  Fuse  informa- 
tion, prices,  etc. 

PARMITER,  HOPE  & 
SUGDEN,      LIMITED, 

Flavenl  Electrical  Works.  Varnon  St.. 
Longsight,      MANCHESTER. 

London  Offieu  :  '25.  Victoiiil  St..  S.W.  1. 
Scotland:  A.C.  Borthwick.  H9.  St.  Vin- 
cent Street.  Glasgow.  N.E.  Coa.st: 
J.  E.  Gledson.  fe.  Blackett  St..  New- 
castleon-Trne.  South  Wales:  R.  R. 
Palon,     27.    Windsor    Place.    Cardiff. 


W^ 


«P9 


SIMON-GARVES'  system 
OF  COAL  DUST  FIRING 

APPLIED  TO  YOUR  METALLURGICAL 

OR  BOILER  FURNACES  WILL  SAVE 
YOU  MONEY. 


SIMON-CARVES  L^ 


INSTALL  OUR 
UNIT  TYPE 

PULVERISER 
DISTRIBUTOR 

MADE     FOR 

EFFICIENT 

SERVICE  AND 

CONTINUOUS 

RUNNING. 

ID.,  20,  MOUNT  ST., 
MANCHESTER. 


f 


STERLING  INSULATING  VARNISH 
is  unrivalled  for  all  Electrical  Work.  The 
product  of  Thirty-One  Years'  experience 
of  the  manifold  problems  connected  with 
effective  insulation.  Only  the  best  of  raw 
materials  are  good  enough ;  ensuring  a  uniformly 
high  standard  of  excellence. 

Consult  us  on  any  difficulties  you  may  encounter; 
our  service  is  at  your  disposal. 

Descriptive  Data  and  Price  Lists  on  application. 

STERLING    VARNISH    CO., 

196,  Deansgate,  MANCHESTER. 


MICAFIL,    LTD., 

Works :    Zurich-Altstetten    (Switzerland). 


Ask  for  our  Machine  Construction  Department 
Catalogue  describing  our 

WINDING  &  BANDING  MACHINES 


All  Auxiliary  Apparatus  for  the  Manufacture 

of  Electric  Coils. 
Machines    for   Glueing    Insulating    Paper    on 

Laminations  of    Dynamos. 
Machines  for  forming  Bobbin  Coils. 
Paint  and  Varnish  Spraying  Outfits. 
Installations  for  Impregnating  and   Drying  by 

Vacuum  of  the  Liquid  Varnish  or  of  the 

Compound,  &c.,  &c. 


I 


— -g 

.VKents:    "Machinery  Constr.   Dept.,"  I 

BURTON,  GRIFFITHS  &iCO.,  Ltd.,  I 

70,  Vauxhall   Bridge   Road,  London,  S.W.  1.    1 
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PRE5C0T 

WELDER5 


ARE     MACHINES    WITH     A     REPUTATION. 


]\  yiechanically  and  Electrically  Efficient,  they 
■'^'^  incorporate  various  refinements  dictated 
by  many  years'  experience  in  their  manufac;ure 
and  application. 

We  claim  wilh  confidence  that  they  are  the 
finest    machines   of    their   class    on     the     market. 


//  you  are  interested  in  Welding  let  us  send  you  our  Welder  Leaflets. 

British   Insulated   &  Helsby  Cables,   Ltd. 

Cablemakers  and  Electrical  Engineers, 

PRESCOT,        LANCASHIRE. 


(^ 


1  1  10  K.V.A.  A.C.  Generator,  and  300  KW.  D.C.  Gencia  or.  driven  by  Sleam 
Turbine   tlirousb  set  ring,   installed    in   a   Corporalion   Goneiatins   Station. 


Park  Works, 
MANCHESTER. 


EUcliieal  anj  HyJraulic  Ettginctrs. 


I  L,         14,  G».  5mith  Street, 
LONDON,  S.W. 
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CONTRACTORS'    COLUMN. 

[The  following  inforniauoii  i>  |>ul'ii>l!c.i  hi  the  icUerests  of  electrical  contlactors  aiui  others  who  are  seekinji  for  openin{;s  for  new  business. 
Considerable  expense  is  incurred  in  the  production  of  this  column,  and  every  care  is  taken  to  ensure  thal^  the  information  is  new  and  ;  cciirate. 
but  it  will  be  understood  that  in  a  matter  where  so  many  correspondents. are  engaged,  and  where  the  amount  of  infonnation  to  be  handled  is  very 
large,  this  cannot  always  be  guaranteed.    If  alleged  inaccuracies  are  reported  to  the  Fditors.  they  will  be  fHllv  investigated.] 


.ANNKIELD  PLAIN  (Co.  Dlriiau).— Business  preniis«s,  Flint  Hill,  Dipton, 
for  Co-opcralivc  Society;  Taylor  &  Corking,  ;irchitects,  The 
Grove,   Lanchoster. 

.■MHERTON.— Housing  -scheme,   Hag   Fold  site;    surveyor  to  U,D.C. 

,\VK, — Hal!,  with  rirU-  r.inge,  for  .-Xvrshiru  Territorial  Force  Association 
lia.flOU);    the  secretary,  Avr.     Bungalow  (£l,4oO);    J.  &  D.   Meikle. 

BARNSLEV.— Business  premises,  Rowland  Road  and  Walton  Street,  for 
George    Haigh. 

BER\VICK-ON-T\VEED.— Extensions,  Hide  Hill,  for  the  Bank  of  Martin's 
and    Livcrpo*>I. 

BEXHILI.  — Dvt.ah.d  house,  Cooden  Sea  Road;  G.  H.  Gray,  Sea  Road. 
Tliree  bungalows,  Cooden  Drive;  Stevens  &  Sons.  Sea  Road, 
liungalow,  Knebworth  Road;  detached  house,  Jameson  Koad ; 
I).  B.  Sceals,  Devonshire  Square.  Detached  house.  I'lavering 
Walk;  Culpin  &  Bowers.  Shop,  St.  Leonards  Road;  detached 
house.  Terminus  Avenue;  J.  E.  Maynard,  Collinglon  Avenue. 
Offices.  Chcpbourne  Road;  detached  house.  Holmsdale  Road; 
del.iched  house.  RTchmond  Road;  J.  H.  Lve.  Station  Road.  De- 
t.i.hed  house,  Plemont  Gardens;  R.  W.  Keatherstone.  Bunga- 
low, De  La  Warr  Road;  R.  Hemhrow.  .Addition  to  the 
Normanhurst  Hotel;  ].  S.  D.  Hicks.  Detached  house,  Hartfield 
Road;     Wall.   Callow    &  Callow,    Devonshire   Road. 

LARLISLE.— Business  premises  and  house,  for  Mr.  Gaddes;  Taylor  Scott, 
architect.   3o.    Lowther    Street. 

IKl.VC.KSTER.— Uniiixl    Methodist  church    at   Kirk    Sandall;     trustees. 

DKIFFIKLD   (YoRKS.).— Alterations   to   Kej'S  Hotel;   licensee. 

EDINBURGH.— Dr.  Elsie  Inglis  Memorial  Hospice,  between  Spring  Gar- 
dens and  King's  Park,  for  the  committee;  secretary.  Recon- 
struction of  shops,  36  and  42,  .Nicolson  Street,  into  showrooms 
and  commercial  dep6l,  for  Edinburgh  Royal  Blind  Asylum.  Ex- 
.ension  to  West  (Flour)  Mills,  Colinton;  the  manager.  Factory 
and  shoWTOom  in  Semple  Street;  Mr.  J.  R.  Alexander.  Exten- 
sion, for  North  British  Distillery  Co.,  Ltd..  Wheatfield  Road;  the 
manager.  New  church  at  Bangour  Village  Asylum  (£8.000); 
H.  O.  Tarbolton,  architect.  Conversion  of  cable  car  dep6t  into 
depftt    lor    electric    cars    (£8,000);     citv    architect. 

EPSOM.— Central  school  (£8,000),  for  Surrey  E.G.;  the  clerk,  Kingston-on- 
Thames. 

FIFESHIRE.— Public    hall    at    Rathillet; 

GIRVAN.— Electric    lighting    installation, 
clerk 

GLASGOW.— Ne 

Royal   Infirmary 

HALIFAX.— Business  premises,  King  Edward  Street,  for  Wohlworth  &  Co.. 
Ltd.  John  Mackintosh  Memorial  Cottage  Homes;  Lumb  and 
Walton,  architects,  19,  Clifton  Street,  Blackpool,  or  .Medley  Hall, 
resident    architect.   1.    Harrison    Road.   Halifax. 

HANLEY  (Staffs.).- Rebuilding  of  Upper  Hanley  United  Methodist  church ; 
pastor. 

JARROW. — Roman  Catholic  church  in  east  end  of  town;  Rev.  H.  Mackin, 
rector,  St.  Bede's  R.C.   Church. 

KENDAL.— Alterations   10.   Finkle  Street,   for   Stokers,  drapers. 

LEEDS.— Additions    to    "  Nelson    Inn."    Holbeck;      Garside    and    Pennington, 
architects.      Pontefract.       Erection      of     First     Church     of      Christ 
Schofield    &    Berry,    architects,    15,     Park 


hospital     (£80,000);      .Mr.     James    Macfarlane.     cha 


Row. 


Headingle 


ies.   Gallowtree    Gate,    into    telephone   ex- 
of  Works.   King  Charles  Street,  London, 


LEICESTER.— Conversion  of  prem 

change,   for   H.M.   OHic 

S.W. 
l.INTHWAITE  (YoRKs.).— Houses,  for    the    U.D.C.;    the    surveyor.       Cotton 

doubling    shed,    for   T.    W.   Varley. 
LIVERPOOL.— Church   at    Blundellsands;     Rev.    G.    E.    Jones,   St.   Michael's 

Church,     B4undellsands. 
LONDON    (Barxes,    S.W.).— Extensions    to  St.    Mary  Magdelen's  parish   hall; 

Speechley    &    Smith,    architects. 
fBELLlsGMAM).— Licensed     premises,     Randlesdown     Road,     for    Barclay, 

Perkins    &•    Co.,    Ltd.,    brewers. 
(E.C.). — Rebuilding    of    post    office.    Threadneedle    Street;      Secretary, 

H.M.   Offire   of  AVorks   (Contracts   branch).    King    Charles    Street, 

Lonflon.     S.W.I. 


LONDON    (Gkekswicii.   S.E.).— Refuse   disposal  dep6t   and    plant,  lor   the  B.C. 
(£7,350);     the  surveyor. 
(Eltham.   S.E.). — Housing    scheme,    for    Woolwich    B.C.;     borough   sur- 
veyor,   Woolwich. 
^     (LlilTON). — Congregational    Sunday    schools,    for   Grange    Park  church ; 
pastor. 
(Mekton,    S.W,).— Schcol.     for    Surrey    E.C. ;    the    clerk,    Kingston-on- 


Iha 


(Mr 


MILNROW.— Public 

nnind   Sti 

MIRFIELD   (V 


clerk. 


-.\dditi. 


S.W.).— School     (£1«,000),     for    Surrey    E.C.; 
Kingston-on-Thames. 
(SoL'Td    .Norwood,    S.E.). — Extension     of    Holmesdalc     Road.    Baptist 

church;     Rev.   W.    H.    Pratt,    pastor. 
(Stuatfokp.   E.). — Nurses'   home;     H.  \*.  .Ashley,    architect. 
M.ACCLESFIELD. — Conversion  of  premises  into  chapel  and   additional  wards, 

for   the   Board  of  Guardians;     A.    E.    Bradburn,  architect, 
.MARGATE,— Showrooms    and    office.    .Albert    Garage,     Albert     Road;     W,     B. 

Wilkins.    Bakery    and    shop,  Dane  Road,   for    R.   A.   Harris, 
MELTON   MOWBRAY.— Conversion  of   Egerton  Brewery,    SnowhiU,   into  fac- 
tory,   for    Mr.    Clarke, 

nd    electricity    transforming    station,    Ed- 
to  U,D.C, 

"  Navigation   Tavern  ";    licensee, 
MOTHERWELL.— Clothing    factory,    Parkhcad    Street    (£10,000),    lor    W,    D, 
Ford,    ,\dditions    at    County    Hospital    (£50,000);      Cullen,     Loch- 
head    &    Brown,    architects. 
NEWCASTLE-ON-TVNE.— Underground   conveniences  at   Burton  Street;    city 

OLDHAM.— Scouts'  institute,    near   Leesfield   schools;     Rev.   E.    Wolfe,  vicar. 

OSSETT.— Housing  scheme,  Sowood  Avenue  site;  borough  surveyor.  Exten- 
sion of  Progress  Engineering  works,  Dewsbury  Road ;  the 
manager. 

PENISTONE  (YoRKS,),— .Additions   to  offices 
Regent    Street,    Barnsley. 

PRESTON,— Church,    Hesketh    Bank;     Austin   &    Paley, architects.    Lancaster. 

REIG.ATE  (SURREV),— Extensions  to  laundry  ;ind  plant,  for  the  Board  ol 
Guardians;     the    clerk, 

ROCHD,ALE,— Additions,     Marland    hospital;     borough    surveyor. 

RUDGWICK,— Roman     Catholic    church    at    Lynwick;      priest-in-charge, 

RYDE,— Additions  to  the  County  Hospital;  Ball  &  Sons,  architects.  Exten- 
sions,   Waverley    Hotel,    for   F.    Band;     E.    R.    Osborne,    architect. 

SALFORD.— Alterations  to  Union  infirmary,  Stott  Lane,  Pendleton;  W.  T. 
Gurison   &    Son,    architects.    10,    Marsden    Street,    Manchester. 

SHREWSBURY.— Improvements  at    the   Orthop»lic   hospital;     secretary. 


Hinchliffe,   archil 


14, 


-SKIPTON.— Housing  scheme;  s 
SLAITHWAITE.— Housing  sclien 
SPENBOROUGH  (Yorks.).— Thr 
R.  Castle  &  Son,  arch: 
STUARTON.— Conversion  of  prem 


veyor    lo     U.D.C. 

;     surveyor    to    U.D,C, 

electricity   sub-stations,   for    ihe    U.D,C.; 
cts,  Midland  Bank  Chambers,  CIcckheaton, 
ies    into  .guildhall    and  offices,    with   electric 
lighting  work,   for"   the   T,C,;    W,   Macrae,    town    clerk, 
STURRY  (Canterbury).— Thirty  houses,    lor  the   Chislet  Colliery   Co..  Ltd. 
SUTTON-IN-ASHFIELD.— Business    premises,    Brook    Street,    for    Crorapton, 

Outram    Street.     Dairy,    Crown    Street,    for   J,    Hardwick. 
THURLSTONE    (Yorks.),— Church    and    Sunday    schools,    (or    the    trustees   of 

Spring    Wale    Primitive    Methodist    church, 
UDDINGSTON,— Masonic  hall,  for  St,  Bryde  Lodge;  William  Baird,  architect. 

Bellshill, 
W.AKEFIELD— Housing     scheme.     Portobello    estate,    for    T.C. ;      P.     Morris. 

architect.   Town  Hall   Chambers. 
WALTON-ON-THAMES.— Extensions  at  pumping  station,  lor  the  Metropolitan 

Water    Board:     engineer    to    the    Board. 
WESTCLIFF-ON-SEA.— Hall,   lor   Beebell  .Avenue  Primitive   Methodist  church 

(£2,000);     trustees. 
WEYMOUTH.— Concert   hall    (£10,000),    for  the  T.C;    the   clerk. 
WORCESTER— Re-erection   of  Rhydd   Court,    Henty  Castle,    residence   of   T. 


Orar 
WOKINGHAM —Bank,  Broad  Street,  tor  the  London  Joint 

Bank,    Ltd, 
YORK,— Extension   of   County    Hospital;    secretary.    Twenty 

the  t,C.;    F.  W. 'Spurr,  architect.   Guildhall. 


and    Midland 


.A.II^,S 


x>£:sxcs-]vs 


From    1/16   h.p.   to    5,000  kW. 

Mica  Moulding  Plant  specially  laid 
down  for  high  voltage  and  turbo  work. 


COILINS  ELECTRICAL   LTD     "S'  clerkenwell  road,  london. 

•"''^^■■■*'         fcfc»»*#  I  IllWnkj       kl  Uij         T.-lephuiu.;   il..ll.ori,'212-'Jl:l.         'l\.|,.i,Taphie  Address  :  ■' Colaniiairs, 


E.G.    1. 

Hell...  London," 


.  1K.\1,   l.u.M.DN    HUANt.H  .   ■lel...Nn 


ir  I  II    I.OXIMIN   BRANCH  ; 


WIOST  LONDON   BRANCH:  Tel,.  SonthalllCS, 


Electric   Light   and  Water. 


We  illustrate  this  week  the  very  neat  and 
efficient  pump  installed  with  our  i  K.W. 
plant.  Chargintij  and  pumping  can  be 
performed  together  or  independently. 

Complete  ^  K.W.  plant  with  batteries  ^^105, 
including  delivery. 

The  pump  is  supplied  at  an  extra  cost  of  ;^]  2-10-0. 

Send  for  full  Specifications  and  Trade  Terms. 


STUART  TURNER,  Ltd.,  Henley-on-Thames. 
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ARMSTRONG,  STEVENS  &  SON, 


WHITTALL     STREET, 

BIRIVUNGHAM. 


Ltd., 


PRICES 
QUOTED 


q     gi 


ON 
APPLICATION. 


Established   1891. 


KRISTIANIA 

tKORWAY. 
MANUFACTURERS    OF 

AX.   CURRENT   LIMITERS 

from  02  up  to  65  amp. 
TYPE    H.V. 

This  type  of  Current  Limiter  is  used  in  90%  of  the 
Electric  Power  Stations  in  Norway,  because  the  con- 
struction in  every  way  satisfies  all  requirements.  We 
manufacture  3,500  apparatuses  each  month  for  the 
Norwegian  market  alone. 

—  Ask  us  for  full  particulars  about  our  — 

QUALITY    PRODUCTS. 


Contractors  to  G.P.O.,  &c. 


WE    ARE 

THE    ACTUAL    MANUFACTURERS    OF 

"SMALL    POWER" 

„„,„„   MOTORS,    DYNAMOS,    MOTOR-GENERATORS, 
PRICES  ROTARY-CONVERTERS,    &c. 

DcnnJzl      STURDY,    NEAT.    RELIABLE.    EFFICIENT. 

KtUUutU.  

1^  LOW     PRICES  ^ 


From    '  16  to  3JH.P.,  D.C. 


of  EiiifLtii.i  .t  Ki 


The  SMALL  POWER  DYNAMO  &  MOTOR  Co.,  Ltd., 

OLD    LANE,    OPENSHAW,    MANCHESTER. 
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I  Your  Plant  deserves 
a  good  Cooling  Tower 


m 


^ 


A    deSnile    guarantee  of  performance   is   given 
with  every  Premier  Coole*.     These  guaranteed 
figures  are   not    hypothetical    estimates  which  it 
=^u  is  hoped  to  obtain    given   most   favourable  con- 

^^  ditions,  but   6gures  that  can  be  obtained   under 

TTp  ordinary     working     conditions    al     anv     time 

3n]  of    the    year.      Full    details    and   specifications 

y^  of  Pfenier  Coolers  sent  post  free  on  request. 

^The    PREMIER 

|p  COOLER  &   ENGINEERING   CO.,  LTD., 

TJP    Station  Works,    SHALFORD,    near  Guildford,    Surrey. 


g^^^a"^^M^^^g^^^^ 


"^ 


PN]  lCABLE  &  WIRE  WORKS,  L'TE^ 

|cope>ihage;m;       ,_ 


■'nU 


_l  LONDON      OFFICE  ^i:j|A>^,A>^'(j^$.^VJ.:j 


DO    NOT    ALLOW    AN    X-RAY    OR 
ELECTRO-MEDICAL  ORDER  PASS  YOU. 

We  will  gladly  quote  you. 


Taken  ia   j   of  a  tecond  by  the 

NEW   RADIO-METKIC   PROCESS. 

W,  art  ACTUAL  MANUFACTURERS  cf  alt  kindt  of 

X-RAY   AND   ELECTROMEDICAL   APPARATUS. 

WHOLESALE-RETAIL -EXPORT. 


THE    MEDICAL    SUPPLY   ASSOCIATON    LTD., 
167-185,  Gray's  Inn   Road,  London,  W.C.I. 


Motors  &  Dynamos. 


All  Sizes 

and 
Voltages. 


AX. 

Motors 

Single-Phase 

Two-Phase 

Three-Phase 


Large  London  Stocks  for  Immediate  Delivery. 


Transformers  &  Alternators. 


ELLIS  &  WARD,  Ltd., 

LONDON— Portugal  St.,  Kingsway.  Xei.:  Hoibom  sss. 
BIRMINGHAM— 149,  Edmund  St.  TcL:  central  mos. 
GLASGOW — 116,  Hope  Street.      jei:  Central  4921. 
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Many  a  SAX  ELECTRIC  BELL  inttalled  over  TWENTY  YEARS 
AGO  is  giving  reliable  and  efficient  service  to  this  day.  This 
lasting  British  quality  characterises  all  SAX  Specialities — whether 

Bells,  Accessories  or  Fittings. 
JULIUS  SAX'S  FAMOUS  RUBBING  CONTACT.  Long  ex- 
perience  and  modern  methods  of  manufacture,  coupled  with  the 
highest  quality  material,  have  resulted  in  its  being  used  by  Govern- 
ment departments  and  Municipal  Authorities.  We  know  it  would 
pay  YOU   to  use  it. 

—  CAY'Q  — 

SAVES  THE     ^J'\j[\^     ij     SAVES  THE 
BATTERY.  BATTERY. 

ORIGINAL   


RUBBING  CONTACT. 


SPECIFICATION. 


Coppered  steel  armature 
spring 


■  Fibre  insulator 


Coppered   steel    contact 
spring 


^1  -^SAX'S  RUBBING  CONTACT 

ySelf-eltanivg) 

\ 


CORES     - 
GONG  PILLAR 
BOBBINS 
GONG       - 
TERMINALS 
CASE 


Best  annealed  soft  iron. 

Polished  Steel,  with  height  adjusting  nut. 

Boxwood,  wound  with  silk  or  enamelled  covered  wire. 

Best  bell  metal,  plated  and  polished. 

Brass,  polished  and  lacquered. 

Well-seasoned  teak,  highly  French   polished.    The 

base    fitted    with    brass    cups   for  fixing   screws, 

grooved  at  back  for  the  wires,  filled  in  with  paraffin 

wax.    The  cover,  pinned  and   grooved,  secured  by 

two  large  hooks  and  eyes. 

We  are  the  ORIGINAL  manufacturers  of  tlie  lUectric  Bell  witli  the 
Rubbing  Contact,  The  design  incorporates  all  the  improvements 
that  a  long  experience  and  modern  methods  can  give.  It  is  BRITISH 
made,  of  highest  quality  material,  and  only  BEST  worlimanship  is 
employed  in  its  construction.  It  has  many  unique  features  worthy 
of  your  consideration. 

EFFICIENCY    AND     RELIABILITY. 

The  efficiency  and  reliabiUtv  of  an  electrical  installation  are  to  a 
great  degree  dependent  upju  the  choice  of  proper  fittings  and  acces- 
sories. The  name  of  SAX  has  been  for  over  half  a  century  associated 
only  with  the  highest  grade  electric  bell  fittings  and  accessories, 
and  it  is  recognised  to-d.-iy  as  it  was  over  fifty  years  ago  as  being 
synonymous  with  quality. 

JULIUS  SAX  &  CO.,  Ltd., 

Contractor}  to  II.X.  Qooernment  'Dtpaitmcnti,  "Police 
and  Fire  Stations,  Municipal  Jluthorities,  J)anks,  6rc. 

24a,    HIGH    STREET, 
NEW  OXFORD  STREET,  LONDON,  W.C.2. 


GENUINE 

MORSE 

TWIST  DRILLS 

REAMERS 


ALWAY5 
IN  STOCK 


aailSSt^U  :(«^|JISB3BEE 


RYELAND 


44  WESTON  STREET.  LONDON  BRIDGE  .  SE^^jq^ 


(I»J1.TENX) 

CLIP5. 
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A 


12,000-15,000  KW. 
Parsons'  Turbo-Alternator 


The  above  illurtratet  one  of 
the  Parsons'  Turbo-Alternator 
3-phase,  6,600  volt*,  SO  periods 
installed  at  the  Valley  Road 
Electricity  Works  of  the  Brad- 
ford Corporation. 


C.  A.  Parsons  &  Co.,  Ltd. 

Heaton    Works, 

NE  WC  ASTLE-ON-  TYNE. 

London  Office  :   56,  VICTORIA    STREET,  S.W.  1. 


Donovan's  Reliable  Higli-Classliccessflries 

GREAT    REDUCTIONS    IN    PRICES. 


Gas-filled  Metal  Fi'ament 

and 

Carbon  Filament  Lamps. 

All  Association  Makes. 


ACCESSORIES. 

Switches,     Lampholders, 

Ceiling  Roses,  Wall  Plugs, 

Cut-Outs,  &c. 


SHADES. 

Opal  Enan-. oiled  and 

Fancy  Glass. 


Upwards  of  50  different 

qualities  of  Bells,  Pushes, 

Door  Contacts,  dc. 


REFLECTORS. 

•MAXLUME" 
60  Patterns. 


STOCK    DELIVERIES. 

Board  of  Trade  Lampholders  and 
Wall  Plugs  a  Speciality. 


CABLES. 

All     kinds    V.I.R.,    Lead- 
covered,     Bitumen     and 
Armoured   Cables. 


INSULATORS, 

CLEATS, 
CABLE     RACKS. 


JOINTING 

MATERIAL. 


HOME   OFFICE   SWITCH    &    FUSEGEAR. 


DONOVAN  &  CO., 


47,     Cornwall     St.,     Birmingham. 


DONOVAN.     BIRMINQHAM. 
CENTRAL     5703— 5704. 
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I  PLENTY  STATIONARY  OIL  ENGINES    | 

=  FOR   ELECTRIC   SUPPLY   STATIONS.  = 


Every  engine  carries  a  two  years*  guarantee.     Design 
embodies  ample  capacity  and  consequent  reliability. 

No  Hot  Bulb.  Low  Fuel  Consumption. 
Residuum    Fuel  Oil  Used. 


6- SON  LIMITED 
=  -     -      King's    Road     Works,     -     - 

I  NEWBURY,     BERKS. 

=  So'e  Selling  Agents  for  Ihe  Unilcl  Kingdom  : 

E  Messrs.  BANKS,    WARNER    &    Co.,    Ltd., 

r  73,  Albert   Embankmenl.  Vauxhall,  S.E. 

rillllllllilllllllllllllllllllllilllllllllillllllllllllllllllllllllllllllllllliiiilllilllllllll; 


150-B.H.P.  PUnly  Hcmvy  Oil  Slalionary  Engine.    One  •/  tun  enginet 
supplied  to  Star  Bruth  Co..  Jirecl  coupled  to  alternaton. 


(Telefframa  :  Patella,  London). 


(.Codes  .\.B.C.  and  Bentley's). 


GEIPEL 

V.I.R.  CABLE,  SWITCHGEAR,  STARTERSJNSTRUMENTS,  QUEAD  FIRES,&c. 

DEX^I-VXIRXES     FK03VI     STOCIi.  A-LIL.     JVLAJNTJr'A.CTTTRHD    B-JT     TTS     IIC     X.OI«II>OI>I. 

WM        PriPFI       &     P"^-'      Head  Office  and  Works  :     ST.   THOMAS  STREET,   LONDON,   S.E. 
nnli      ULIrCL     U      U  CaWe  works:     WEMBLEY,  LONDON. 


J.W.B.  ACCUMULATORS 

are  the  result  of  over  40  vears'  experience. 

REPLACEMENTS  FOR  ANY  MAKE. 

Expert  Repair  Service. 

Repairs  to  all  types    at  low  cost. 

PLATES,   SETS,    BOXES,    PARTS,   ACCESSORIES. 

J.  W.  BARNARD,  Ysv.^Tr 

4,  Gt  Winchester  Street,     -  ■    LONDON,  E.C.  2. 

works:     45.  Gt.  Ormond  Street.  LONDON.   W.C.I. 


ASK    FOR    NEW    PRICE    LISTS 

ALLOWING 

Increased  Trade  Discounts 

"ARTJINISH"     i^l^HIll 
DESIGNS. 


..UTILITY"  COOKER  RADIATOR. 


"UTIUTY"  TOASTER    FIRE. 


BRITISH  MANUFACTURE. 


ELECTRICAL  UTILITIES,  LTD., 


PATENT  APPLIED  FOR. 

1/3,  ShelgateRd.,  Battersea  Rise,  LONDON,  S.W.ll. 


Tclesrut,!  :  "  Ulilclcc.  B.lt..  Lcnrfo 


Ttlophoo.:  L.lclirnert4:i6. 
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RSTAPEX 

HOME  DOUBLE  ROLLIRONER 

A  Home"  Ironer  that  you  can  sell  to!  your  cuMomers  with 
confidence — because  it  is  boill  on  entirely  new  hues,  and  has 
many  advantages  over  olher  types  of  Ironers,  with  none  ot 
their  disadvantages. 

The  Rotapex  Ironer  has  Jouhle  rolls.  The  first  dries  and 
smooths.  The  second  irons  and  finishes.  A  revolving  shoe 
ensures  etien  healing.  The  Rolapex  Double-Roll  Ironer 
is  practically  (oolprool  in  operation.  It  is  light  in  use — a 
child  could  operate  it — there  is  no  labour  attached  to  the  easy 
loot  control.  In  practice,  Rotapex  Ironers  have  proved  30% 
cheaper  than  ordinary  Ironers,  and  100%  easier  to  operate. 
Sfecial  Lists  and  Terms  jen(  on  request. 
PRACTICAL    DEMONSTR.VTIONS    AT    ANY    TIME. 


i.tJ^CfifiC    Sucrto^  'St^SAMSSt 

Anyone  who  has  studied  closely  the 
various  makes  of  electric  suction  cleaner 
knows  that  the  Apex  is  the  best  piece  of 
craftsmanship  and  the  most  workmanlike 
job  of  them  all.  There  is  nothing  flashy 
about  the  .Apex,  nothing  that  lends  itself 
to  "  stunt  "  advertising.  The  Apex  was 
built  for  service.  Its  designers  added  no 
feature  just  to  make  a  selling  point.  The 
Apex  weighs  but  ten  pounds  ;  it  can  be 
carried  Irom  room  to  room — upstairs  or 
downstairs  without  inconvenience. 

Thtdcignof  the  Apex  nozzle  permits 

it  to  poke  under  radialors.  &c..  drawint; 

nd  din  out  of  hard-to-Re|.al  places. 

space  in  the  nozzle  is  equally 


divided, 
into  the 


ends  of  the  cleaner. 
Ihe  "duslpan-  des.cn  of  the  nozzle 
permits  dust  and  dirt  to  easily  travel  up 
the  incline,  instead  of  wailing  auction 
power  on  a  slraisht  uplift  or  pulL 


~-  RSTAPEX  " 

CLECTRiC  CLOTHES  WASmER 

ROTAPEX  — is  the  Electric 
Washer  that  revolutionises  home 
washing.  A  real  washer  that 
doesn't  have  to  be  coaxed — shorn 
of  all  the  complications  associated 
wiih  mechanical  washers.  The 
Housewife  can  use  it  and  lOtll  'Jse 
it  when  she  sees  the  simplicity  of 
it.  As  to  construction  —  here 
again  ii  expressed  all  that  is  latest 
and  be^t. 


A>k  also  for  Paiticutars  of— 

••ECONO""  and  -SANTO"  VACUUM  CLEANERS. 

Duncan  Watson  &  Co., 

Electrical  Engineers, 

61-62,    Berners    Street, 
London,  W.  /. 

ESTABLISHED    QUARTER     OF     A     CENTURY. 


^HEATING 

APPLIANCES 
COMMUTATORS 
.  FURNACES 
MluA\  WASHERS 

CONDENSERS 
DISCS 
\ALL  PURPOSES. 


LARGE     STOCKS     OF 

ALL     GRADES 
AT   LOWEST    PRICES. 


MICA  MFG.  CO.,  LTD., 

VOl-TA     WORKS, 

...    ..    BROMLEY,  KENT.  ..epone 

"  OMICAMANU.  LONDON."  Bromley  9. 


CAPEL^S  jELECTRlC 


LIGHTING  PLANTS. 


J  to  15    KW.   PETROL/PARAFFIN. 

Send  a»  your  Enouiriea.        Qaick  Delivery. 


DEARBORN  TREATMENT 

Effects  a  Large  ReJnctlon  in  Fuel  Etpgnse 


by  keeping  the  boiler  tubes  and  sheets  free  from  Scale. 
Corrosion  Pitting,  Foaming  and  other  injurious  action 

of  the  boiler  water  also  prevented. 
Treatment  is  made  to  suit  conditions  at  each  plant,  a*; 

shown  by  analysis  of  the  water. 


DEARBORN    CHEMICAL    CO., 


NEW    YORK, 


Sole  Agimtsin  the  U.K.t  Egypt  and  Palestine: 

THE    NORTHERN    &   EASTERN    EUROPEAN    TRADING   CO..    LTD., 

229.  Gresham    House.   Old    Broad    Street.  E.C.2. 


r 


'^ 


For  anything  in 


MICA  s  MICANITE 


send  to  the  Manufacturers: 


THE  BIRMINGHAM  MICA  CO. 

South  Road,  Hockley, 


■J 


BIRMINGHAM. 


Tclegr.mi  : 
U        INSULATION.  BIRMINGHAM.' 


ii«c; 


'Pkone 
118  NORTHERN. 
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Prevent  Power  Leakage 


Our  Productions  include : 

'Railodok'  Electric  Trucks. 

Blinds. 

Seats. 

Heating   Equipment. 

Ventilators. 

Ventilating  Gear. 

Millboard. 

Lincrusta. 

Ball  Bearings  for  Rolling 

Stock. 
Coil  Clutches. 
Malleable  Iron  Axle  Boxes. 
Wilson  Plastic  Arc 

Welding. 
General  Fittings  and 

Furnishings. 


THE  extreme  importance  of  Insulators  on 
transmission  lines  is  often  not  so  fully 
recognised  as  it  should  be.  On  many  systems  the 
cost  of  only  a  few  interruptions  of  or  interferences 
with  perfect  transmission  may  easily  be  greater  than 
the  expenditure  necessary  to  rt -equip  an  entire  line. 
Let  us  help  you  to  make  your  situation  in  this 
respect  absolutely  secure.  We  can  do  it  for  you 
as  we  have  done  it  for  others. 


We    shall    be   happy  to  adviic  and  aui«t   you   in  Write    to  us 

obtaicing   the    best    possible    transmission   service.  TO-DAY .' 

You  will  be  under   no  obligation  in  consequence. 


Caxton   House,  WESTMINSTER,  S.W.  1. 


Telephone:  Victoria  2900.  2901. 


Telegrama  :  *'  Peters.  Vic.  Lond 


Works:  SLOUGH   and  SUNBURY. 


HOLLAND  INSULATED   ^^IRE   &c 

CABLE     /^l^2^  ^^C^ORKS 


ASK     OUR     PRICES. 

LONDON  &  S.E.  COUNTIES 
BIRMINGHAM  &  MIDLANDS 
NORTH  OF  ENGLAND    - 
LANCASHIRE  &  CHESHIRE 
YORKSHIRE  - 
IRISH  FREE  STATE 
NORTH  E.  IRELAND      - 
SCOTLAND    - 


We  specialise  In  LEAD  COVERED. 

Hogan  &  Wardrop,  88.  Golden  Lane,  E.C.  I.  nerSoll'W,- 
United  Electrical  Co.  (B'ham),  Ltd.,  47,  Summer  Row,  B'ham. 
R.   F.  Simderland,   Milburn   House,   Newcastle-on-Tyre. 
Castle  Engineering  Co.,  Ltd.,  Church  St.  Works,  Eccles. 
E.  A.  Ingold,  Ltd.,    19,  Booth  Street,  Bradford. 
Hogan    Brothers  &  Co.,  44,  South    William    Street,   Dublin. 
John  McCurdy  &  Co..   7,  Waring  Street.   Belfast,     '''\li.r 
J.  &  A.  Anderson,  321,  St.  Vincent  St.,  Glasgow.      SmiTiw. 


FULL  STOCKS 

HELD  BY  THE 

ABOVE  AGENTS. 


HOU 


^^^ 


"''^i^'^ii^iiaai 


^,SEND   A   SAMPLE 
ORDER  AND 
JUDGE    QUALITY. 


Illl^il  liinii 


AMSTERDAM 
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POT  HEAD  INSULATOR 

PATENT 


QuaM4( 


The  high  standard  of   Quality    maintained  in   all  our  manu- 
factures is  here  evidenced  in  our 

British  Post  Office  Type  Insulators, 

which,  being  the  embodiment  of  perfection  in  design,  material 
and  workmanship,  are 

Electrically    Perfect, 

Mechanically    Accurate,   and  of 

Exceedingly     Tough    Material. 

The  glaze  on  these    insulators    is    ONLY    for    the  purpose  of 

keeping   them    clean    and    improving   the    surface  insulation, 

but.    acart  from  this  glaze,  they  are  PERFECTLY  VITREOUS 
THROUGHOUT. 

Post  Office  Types,  as  illustrated,  can  now  be  delivered  from 
stock,  and  other  types  can    be  supplied   within    three  weeks. 

Let    us    Quote    you    our    lowest    prices    for    export, 

TAYLOR,  TUNNICLIFF  &  CO.,  LTD., 

■■  /.XSULATORS    OF    QUALITY:' 

Eastwood,  Hanley,  STAFFS. 

■PAone;   Central    12.  Grams:    -  Eastulood."  Hanley. 

LONDON:  110,  Cannon  Street.        GLASGOW:  74,  York  Street. 


^^^i^5iQ^ 


White 

Porcelain  Insulators. 

EXTENSIVE     STOCKS     IN     LONDON     AND    MANCHESTER. 

There  is  no  need  to  hold  up  urgent  contracts.  We 
carry  large  stocks  of  Insulators  in  all  standard 
patterns  and  sizes.  Every  requirement  can  now  be 
met   and   all  rush  orders   receive  prompt  attention. 

Line    Insulators,    Cleats,  &c. 

Write  for  Illustrated   Catalogue. 

Sloaii  Hectrical  (S:  W- 

8,   lO  and   12,  GOLDEN  LANE,  LONDON,  E.G.  1. 

TtUphonc:  CU.RKE.NWELL  2032  {4  lino).  Telegram,  ■  "SLONETRIC  BARB..  LONDON." 

Brmacbei:  MANCHKSTER:  EDINIURHH: 

16  fc    I  All.  Jacksons   Row,   DeanSKatc.  70.   SI.  &  OS.   Hani.\tr  Street. 

Agents  for  Meisrs.  Peyton  &  Peyton,  Ltd.,  Bordesley  Works,  Birmingham 


OLASCiOW: 
27.  Hope  Street. 
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AIR-PRESSUREorVACUUM 

ALARM    INDICATOR 

VENTILATION.  VAGUUMrFUJE  DRAUGHTS.  &c.,&c. 

Manufactured    only    by— 

COX- VITA  LKERS,     X^td., 

North-Eastern  Electric  Works,  DARLINGTON,  Eng. 


POWER 

TRANSMISSION  APPLIANCES. 


FLANGE     COUPLINGS 


<A 

IlluslralcdI. 

Below  we  give  net  prices 

'or  a  few  standard  articles : — 

DIA. 

1"            li" 

ir 

ir 

2" 

Shafting  (bright,  tamed)  per  ft. 

9d.        lid. 

1/1 

1/4 

1/8 

Pluramer  Blocks,  cast  iro 

I/I     1    1/6 

2/1 

2/8 

3/6 

.,       brass  lined  ... 

1/7     1     2/6 

3/S 

4/6 

6/1 

self-oiling    ... 

1/9         2/9 

3/9 

5/- 

6/9 

Collars,  turned  steel        

1/3         1/6 

1/9 

2/0 

1/3 

BRACKETS 

BEARINGS,    cast     iron 
„  brass  lined 

„  ball  socket 

„  self  oiling 

„  solid    grease 

COLLARS 

COUPLINGS 

COUNTERSHAFTS 


ECCENTRICS 

adjustable 
HANGERS 

LUBRICATORS 
PULLEYS,  cast  iron 

„  wrought  iron 

SHAFTING 
SLINGS 
STAN  OS,  &c^  &c. 


JOHN     JARDINE,     LTD., 


Deering  Street 

Telegrams:  "  Jabdini;,  NoTiiuoHiii." 


NOTTINGHAM. 

Telephone  :  Nos.  3XIS  .!&  3396. 


HYDRO  -  ELECTRIC 
POWER  PLANT. 


2-fisJ:- 


A  TYPICAL  SETTING.   ^  r-T^uu  t  i 

I    rm  successrul 

1  development  of 
any  water  power 
entails  expert  inves- 
tigation and  a  high 
standard  of  design 
and     manufacture. 

VICKERS 
LIMITED. 

jieac/o///ce:  VickeFs  House.Broadway,London,S.Wl. 


Section  of  a  Vertical  Shaft 

Water  Turbine  geared  to 

a  Horizontal  Shaft  Generator. 
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'E  Specialise  in  the  manufacture  of  EGG, 
SHELL,  and  BARREL  TYPE  PORCE- 
LAINS for  WIRELESS  TELEPHONY. 

Also     REEL    and     BOBBIN    INSULATORS, 
CLEATS,  LEADING-IN   TUBES,  Etc. 

Any    of    the    above    Porcelains    can 
be  tupp'ied  immediately  f/om  Stock. 


THE    ELECTRIC    &    ORDNANCE    ACCESSORIES    CO.,    LTD. 

(Proprielors  :    lVIes«rs.  Vicker>  Limited.) 

Offices  &  Works:  -Ha velock  &  Shelton  Potteries,  Hanley,  Stoke-on-Trent. 
London  Offices  :— Vickers  House,  Broadway,  London,  S.W.I. 

(Pleaat  addreu  all  enquiries  to   Hanley.) 
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Vislok  universally  accepted  in  Engineering  Circles  as  the 
ONLY  Lock  Nut  that  CAN  and  DOES  PERMANENTLY  LOCK 

VISLOK 

The  Reliable  and  Safety  Triple  Lock  Nat 

VISLOK 


AN    UNDISPUTED    RECORD 

IN   THE 

ENGINEERING   WORLD 


made  in 


SUCCESSFUL    AND    RELIABLE 

In  all  Sizes  from  i  in.  to  4  inches 
SALES      INCREASING      DAILY. 

MILLIONS   SOLD 

To  prove  for  yourself  that  our  claims  are 
ABSOLUTELY  RELIABLE  we  invite  you  to 
Test  VISLOK  under  YOUR  OWN  Conditions. 
We   send   Free    Sample   for    this    purpose. 

Sole  Makers  and  Patentees 

VISLOK     LTD.,     iktPs'^B'u'R^sSS^ii     LONDOH.     E.C.4 

Telegrams:  "Vysseloque.  Fleet.  London."  Telephone:  Central  &\57 

Patented  at  Home  and  Abroad  British  Made  and  Owned 


NAVAL 
BRASS 

for 

ELECTRICAL 
Installation 

Extensively  used 

Guaranteed 

Saves    ALL 

INSPECTION 

LABOUR 

Defies  Continuous 
Intensified 
Vibrations 

<5ives  Three  Locks 

by  One  Spanner 

Movement 


i 

^^ 

.rr'^g^tB^^^^^^. 

NEW  PELAPONE  ENGINE  Co.,Ld.. 

LEEDS, 

Spttitliits  for  13  yein  in  th»  minuftcture  t. 

COUNTRY-HOUSE     ELECTRIC 
GENERATING    PLANTS. 

Th«   angina    "Da    Luxa"    tor   all    electrical    DurDo«a«-rl«id 

oonatructlon,    »llant     running,    freedom     Irom     ^r«akdown. 

•eonomy    «nd    ilmDilclty.    are    leading    (eatures.     Prompt 

dalivarlas  and   willing  service. 

Sizes    from   10   to    1000  Lights. 


"V^     Automatic,  Semi-automatic  or  Non-automatic 


PARAFFIN     OR     TOWN'S     GAS. 
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i 


FOUR  WAY  10/20  amp. 

D.P. 
DISTRIBUTION   BOARD 

AND 

CANTIE    D.P.   SWITCH 
In  one  case. 


''a— V^  SAVES  TIME 
IN  WIRING. 


All  connections  made 
from  Front  without  in 
any  way  disturbing 
parts.  Ample  room 
allowed. 

COMPLIES    WITH    H.O. 


L 


CANTIE   SWITCH    CO, 
LTD. 

—  LEIGHTON    STREET  — 
NOTTINGHAM. 


No.  vsm 

20"  high,  U"  wide.  6'  deep.    -     100/- 

AIl  prices  subject. 


IMMEDIATE    DELIVERY    OF 

ELECTRIC  FIRES  and  ACCESSORIES. 

Notwithstanding  the  marked  and  consistent  growth  in  the  de- 
mand for  our  "  MAYMORE  "  Fires  and  Accessories,  we  are  still 
in  a  position  (by  reason  of  our  extensive  plant  and  organisation), 
to  guarantee  immediate  delivery  of  all  orders.  Our  stock  is  al- 
ways maintained  at  such  a  level  as  will  enable  us  to  despatch 
the  same  night  all  goods  ordered  any  morning. 

Now  is  the  time  to  replenish  your  stock  ;  winter  has  only  just 
started,  and  a  spell  of  cold,  frosty  weather  is  inevitable.  Why 
not  arrange  a  special  window  show  of  "  MAYMORE  "  Fires  ? 
The  appeal  is  topical  and  immediate,  and  we  shall  be  pleased  to 
help  with  Showcards,  Folders,  Etc. 

••  MA  YMORE  '•  Firci  are  built  to  an  unusually  high 
slandard  of  perfection.  In  workmanship,  design  and 
efficiency,  and  are  finished  in  test  vitreous  enamel. 
Stocked  In  the  usual  oollaget  and  In  a  wide  range  of 
colours  to  suit  any  scheme  of  decoration. 

OUR  NEW  CATALOGUE  contains  fuU  details  of  our  Fires  and 
Accessories.  If  you  are  not  already  stockins;  "  MAYMORE " 
products,  it  is  your  duty  to  investigate  their  sterling  merits  at  once. 

MAY  &  PADMORE,   LTD., 

PRODUCTS       OF       MARKED        DISTINCTION. 


TYSELEY  - 

Ttlegramz  :     Map  Birminghe 


BIRMINGHAM. 

Telephone  ;  .•Iciyctj  Green  197  (3  Una). 


li"  high,  13i"  wide,  6"  deep,   -    4S/- 


No.  99T3 
14"  high.  Ui"  wide,  4j"  deep, 


N'o.  91171 
n"  high,  14"  wide.  6j"  deep,  -    80/- 

All  prices  subject. 
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SPECIAL  OFFER  OF  WIRELESS  SUPPLIES  TO  THE  TRADE  ONLY. 

2,000  Sample  Parcels  of  the  best  Accessories  at  much  under  cost. 

IN    order  to   advertise   our  various   lines  of   Wireless  Supplies,   we  are  offering,  for  a  limited  period  only,  the 
following  sample  parcels  at  considerably  under  Trade  Terms.     This  ofifer  is  extended  to  the  Trade  exclusively, 
and  one  parcel  only  will  be  sent  to  one  address. 

CONTENTS. 

1  pair  BROWN  "A"  TYPE  HEADPHONES  (Maker's  price  58/-)      £2    2  6 

1  4-volt  40-amp.  FULLER  BLOCK  TYPE  ACCUMULATOR  (Maker's  price  55/-)  1  12  6 

1  "  PARLIPHONE  "  LOUD  SPEAKER           112  6 

1  COIL  HOLDER    ...            15  0 

1  Set  of  4  BURNDEPT  COILS          15  0 

1  VARIABLE  CONDENSER,  with  scale,  for  Panel  Mounting              0  18  6 

1  MULLARD   CONDENSER  &  GRID   LEAK             0    7  6 

1  FILAMENT  RESISTANCE             0    4  0 

1  Pair  TELEPHONE  CORDS             0    3  6 

Packing  and  Carriage             ■■•  0     9  0 


£10     0     0 


We  will  forward  the  above  sample  parcel,  securely  packed  and  carriage  paid  in  U.  K.,  upon  receipt  of  cheque  for 

<^E^^      -     X25     -     e 

We  are  prepared  to  do  this  because  we  wish  every  Wireless  Dealer  to  see  the  exceptionally  fine  quality  of  all  out 

goods,  and  because  we  are  convinced  that  repeat  orders  will  inevitably  follow.     Every  one  of  the  above  items  are 

QUICK    SELLING    LINES    AND    IN    GREAT    DEMAND. 

WE    FACTOR    ONE    QUALITY    OF   WIRELESS    ACCESSORY— THE    BEST 

Inferior  Qualities  lead  only  to  disappointment. 
SEND  US   YOUR  ENQUIRIES.  IMMEDIATE  DELIVERY  FROM  STOCK. 

THE     CITY  ^ACCUMULATOR     CO., 

79,    MARK    LANE,    LONDON,    E.C.  3. 

Please  note  New  Telephone  Number  :    AVENUE     1316. 


OPPORTUNITY 


CABLES     O  F     QUALITY 
AT     COMPETITIVE      PRICES 

600    &    2,500 

MEGOHM  GRADES 


V. 


R. 


Lead  Covered, 
Paper  Insulated, 
Flexible  Cords,  &c. 


CREDENDA      CONDUITS      CO.,      LTD. 

Whitehouse     Street,     Aston,     BIRMINGHAM. 

Extensiv  Stockn  alio  held  at  the  following  Depot*  : — 


LONDON : 
B«xter  &  Gaunter,  Ltd.,  219,  Totte 


,  Ct.  Rd.,  W.  1. 


GLASGOW  : 
Al<ton  &  BIytb,  97,  Waterloo  Street. 


MANCHESTER  : 
R.  Fotter,  196,  Deantgate. 


ELECTRICAL  SIGNS 

(PUSHING,  CRAWLING,  ROTATING,  SPELLING  &  BOX  TYPE). 


AUSTIN  WALTERS  &  SON,  """™"'^'^  =''""'^"  "°''"^' 


I,    MANCHESTER,    -     -    S.W. 
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INDEX    TO    ADVERTISERS. 


A.  4A.  BifctricalCo..  Ltd.      ... 
Abbow.  Anderson  A  Abbott.  Ld.        11 
A.C.E.C.  (Ateliers  de  Construe- 
tioni  ElectriqnesdeCharleroi) 
Acme  Prodaction  Co      ...       .'.         1 
Adamson.  D..  «  Co..  Ltd.        ...       IG 

Aland  &  Co 

Alden  Engine  Co..  Ltd 22 

Allen.  West  *  Co..  Ltd 

American    Hard    Rubber    Co. 

(Britain I.  Ltd Sup.80 

Armstrong.  Addison  A  Co. 
Annstrone,  Sir  \V.   G..   Whit- 
worth  4  Co 

.^rrastroos.  Stevens  .t  Son.  Ld.        .SI 

Arora  Co 2 

Artie  I■^uie  &  Electrical  Mfg.  Co. 
Asbestos  4  Electrical  Fittings 

Co..  Ltd 

A&hford  Dunn  A  Co.       ...  Sup. 24 

Atlas  Co..  Ltd..  Copenhagen  ... 

Atlas  Diesel  Co..  Ltd 

AnstiR  4  Hayes    Sup. 23 

Automatic  Telephone  Mfg.  Co.. 

Ltd Sup.  24 

Arerv.  W.  4  T..  Ltd 26 


Barnard.  J.  W S 

Barrett  *  Elers.  Ltd 

Bastian  Meter  Co..  Ltd....  Sup.S 

Battcrits.  Ltd 1 

Beilint  4  Co 

Beabam  A  Sons,  Ltd 

Benjamin  Electric.  Ltd.  Sup.  a 

Bennis.  E..  4  Co..  Ltd 

Berry.  Wiggins  4  Co 

Berry's  Electric.  Ltd 

Bertram  Thomas' 

Beaton.  A.  W..  Ltd.        ...  Sup.S 

Bill.  S..  4  Co..  Ltd 

Birmingham  Mica  Co..  Ltd      ...        i 
B.K.B.  Electric  Motors.  Ltd.  ... 

BlissCo.  E.  W 1 

Boluin.  T..  4  Sons.  Ltd. 

Boothroyd.  H.  T.Ltd 

Bonlton  4  Paul.  Ltd 

BoviuB  4  Co..  Ltd 

Braby.  P..  4  Co..  Ltd 

Bray,  E.  N..  Ltd 

Bremner,  Ashton  1 

British  Aluminium  Co.,  Ltd....  1  & 
British  Ebonite  Co..  Ltd.         ...        i 
British  Electric  Plant  Co..  Ltd. 
British    Electric    Transformer 

Co.,  Ltd 

^itish  Electric  Vehicles.  Ltd. 
British  Electrical  Development 

Association         

British     Engine,     Boiler     and 

Electrical  InsuranceCo,.  Ltd.        1 

British  Industries  Fair 

British      Insulated    4    Helsby 

Cables,  Ltd S 

British    L.    M.    Ericsson  Mfg. 

Co..  Ltd t 

Bnliah  Oxygen  Co..  Ltd. 
British  Thomson-Houston  Co. 

Ltd 

British  Vacuum    Cleaner   Co.. 

Ltd 

Bnttain's  Elec.  Motor  Co. 

Broadbent,  T.  W,.  Ltd 

Brook,  E.,  Ltd Sup.E 

Brook.  Hirst  4  Co..  Ltd 

Brown  4  Co.  

Browning's  Electric  Co 

Bruce  Peebles  A  Co.,  Ltd.       ...        £ 
Brash    Electrical    Engineering 

Co.,  Ltd 

Bum8t«d  A  Chandler.  Ltd. 
Bnyers  of  Scrap  MeUl  f.td     ... 


Cable  Accessories  Co.,  Ltd.     ...Sup.  7 
Cable  Makers'  Association 
OaHender's  Cable  4  Construc- 

won  Co..  Ltd 

Calphtw    Elecl.  <  .,.,   Ltd.  Sop,  24 

Cambridge  4  Paul  Instrument 

Co.,  Ltd 

Canning,  W.,  4  Co.,  Ltd.         ...  6 

Cantie  Switch  Co.,  Ltd.  ...        42 

Capel  A  Co. 3Q 

Carron  Company  

Caaion.  F.  M ...1424 

Century  Electric  Co 45 

Chamt.erlain  4  Hookham.  Ltd. 
(JliHimmn  4  Hull,  Lid.     ..         ...Sap.S 

Chloride  Elec.  Storage  Co..  Ld.Sup.  22 
Churchill,  Chaa.,4Co..  Ltd.  8S 

Chorton.T.  Harding  4  Co..  Ld.  1 

City  Accumulator  Co.      .  4S 

City  El.-.trin«l  lo..  Ltd 
Clark.     (  l.:..,,„:,ii  A-  4o..  Ltd.  ...         47 

'  '  ■  A  *)n.  Ltd. ... 

'  Morlcy,  Ltd. 

'  i.id 30 

'  .  ire  Co..  Ltd.         5 

Coi.iH.ll>-,  Uiiu.  kicy).  Ltd.      ... 
Consolidated   Pneumatic  Tool' 

Co..  Ltd 

Constructors  Ltd.  17 

Coventry  lu-petltion  Co..  Ltd. 

Cot-Walkers.  Lt.1.  89 

Crabtree.  J.  A..  A  Co..  Ltd.  ...Sup.  5 
Oane.  F.,  Chemical  Co..  Ltd,  Sup.  80 
Crcd.:r»l»  Conduits  Co..  Ltd.  ...  4;i 
Cr>«»all  Manufacturing  Co.  ...  .X) 
C*ewe.  Ailin  A  Co.  ...  Hup  24 

Croft  firanil.-.  Brick  AConcrctc 

Co..  Ltd.  

Crompton  4  Co..  Ltd 

Ciowther  4  Osbom.  Ltd.  Sup.  30 

Crypto  Electrical  Co..  Ltd.      ...        19 

Cryselco.  Ltd Sup.  4 

Curti.i  M&nufaeturinir  Co.        ...         U 

(Joshman  Cbucki 

Cnttiag  Bros..  Ltd.        ...       ...8up.f; 


Dave»iiT<  Co. 
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Davidson  A  Co..  Ltd 

Davis  4  Timmins.  Ltd 

Dawion.  E..  A  Co 

Daysohros,  Ltd Sup.  24 

Dearborn  Chemical  Co 3n 

Dennis,  W.  F.,  4  Co '24 

Dermatine  Co.,  Ltd 1 

Diamond  Fibre  Co.,  Ltd. 

Donovan  4  Co 34 

Dorey,  E.  W 

Dorman  A  Smith.  Ltd 10 

D.P.  Battery  Co..  Ltd 40 

Drake  4    Gorham  Wholesale. 

Ltd 

Duncan  Watson  4  Co 86 

Dunn.  H..  A  Son 1 

D«y.>r.  P.  I,.,  ACo 


Edison  .V'cumulators.  Ltd.      ...        14 
Edison  Swan  Elec.  Co.,  Ltd.  ... 
Electric  and  Ordnance  Acces- 
sories Co.,  Ltd 40 

Electric  Construction  Co,,  Ltd.  6 

Electric  Control.  Ltd 1 

Electric  Fires,  Ltd 3 

Electric  Heating  Co 

Electrical  Alloy  Co Sup.  4 

Electrical  Apparatus  Co.,  Ltd. 
Electrical  Conduits,  Ltd. 
Electrical    Contractors'   Assoc. 
Electrical    Mineral     Products. 

Ltd Sup.  24 

Electrical  Supplies  Co.,  Ltd.  ... 
Electrical  Utilities,  Ltd.  ...        35 

Elec.  Wholesalers'  Federation 
Electro-Mechanical  Brake  Co.. 

Ltd 

Electro-Metals.  Ltd 

Electromotors,  Ltd 25 

Ellis  &  Ward,  Ltd 32 

Ellison,  George    

Elliston,  Evans  A  Jackson.  Ltd. 
Embassy  Manufacturing  Co.  ... 
Enfield  Ediswan  Cable  Works 

Ltd 

Engineering      and       Lighting 

Equipment  Co..  Ltd 1 

Engineering  Supplies  Co.,  Ltd. 
English  Electric  Co..  Ltd.       ...        21 
English    Electric    &    Siemens 

Supplies,  Ltd 

Enterprise  Mfg.  Co..  Ltd. 
Erskine.  Heap  A  Co.,  Ltd. 
Etcbells,  CongdonA  Muir.  Ltd. 
Everett,  Edgcumbe  4  Co..  Ltd.         26 
Evershed  A  Vignoles.  Ltd.      ...        20 


Falk,  Stadelraann  4  Co.,  Ltd  ...Sup.  2 
Falkirk  Iron  Co.,  Ltd.    ... 

Ferguson,  Pailin,  Ltd 

Ferranti,  Ltd 

Firth  &  Russell 

Flather  4  Co.,  Ltd 

Fleming,  Birkby  &  Goodall     ...       .50 

Fluxite.  Ltd 

Forum  &  Co.  

Foster  Engineering  Co..  Ltd.  ...Sup.  4 
Eraser  4  Chalmers  Engineering 

Works       ' 

Fuller's  United  Elec.Wks..  Ltd.  1 

Furse.  W.  J..  4  Co..  Ltd. 


Oath  Elec.  Eng.  Co 9 

Geipel.  Wm..  4  Co 35 

General  Cable  Mfg.  Co.,  Ltd. ...        42 
General  Electric  Co..  Ltd.         Sup.  14 

Gent  A  Co.,  Ltd 13 

Gillespie  4  Beales 

Gilman,  F 4 

Gladstone,  J.  W.,  Ltd.  3 

Glover.  W.  T.,  4  Co.,  Ltd, 

Goold,  L.  W Sup.  20 

Gordon.  J.,  A  Co.,  Ltd 20 

Graham,  Alfred.  A  Co 2 

Greengate  A  Irwell  Rubber  Co.. 

Ltd 

Grice.  W.,  4  Sons,  Ltd....       .'.'. 
Guiterman,  S.,  4  Co  ,  Ltd. 


Hackbridge  Electric  Construc- 
tion Co.,  Ltd 

Hall,  J.  P..  4  Sons 

Hall.  J.  P..  4  Co..  Ltd.  ...  Sup.  81 

Hanchett.  Barratt  4  Co. 

Hann  4  Ingle        13 

Hardy  4  Padmore.  Ltd 

Harris,  A.  E..  4  Co ar, 

Marris,  J.  F.  A  O..  Ltd 2 

Hart  Accumulator  Co.,  Ltd.    ... 

Haslaiu  A  Strctton  (Engineering 
and  Motor  Utilities),  Ltd.      Sup.  28 

Hay.  Maryon  4  Co..  Ltd.         ...  2 

Henley's.  VV.  T..  Tel.  Works, 
Ltd ■   27 

Hewittic  Electric  Co^  Ltd.     ...       25 

Hict.  Hargreaves  4  Co..  Ltd.... 

Higgs  Bros. 

HIndley.  E.  S..  4  Sons   ... 

Hobdell.  Way  4  Co.,  Ltd.        ...        J8 

Hodge*,  C.  4  Co..  Ltd.  ...  9 

Hoffmann  Mfg.  Co..  Ltd. 

Hogan  A  Wardrop  ...  3 

Holder. Harridcn.  Ltd 1 

Holland  Insulated  Wire  and 
Cable  Works      87 

Holmes,  J.  H..  4  Co.      . 

Home  4  Rowland 

Hooper  s  Telegraph  and  India- 
Uubber  Works,  Ltd 

Hotpoint  Elcctri.;  Appliance 
Co..  Ltd 

Ilowdcn,  J.,  4  Co. 

H.intalite.  Ltd.     ...  ' 'n 


Igranic  Klectric  C3o.,  Ltd. 

Impag  

Imperial  Lighting  t^ 

India-rubher.  Gutta-percha  and 

Telegraph  Works,  Co.,  Ltd.... 

Ingleby  A  Co..  Ltd 

looo  Rubber  and  Waterproofing 

C^o..  Ltd 

Irradiant  Lamp  Works,  Ltd.    Sup, 
Isenthal  A  Co..  Ltd 


Jackson  Electric  Stove  Co. 
Jacobscn^  I'-U-utriske  Verksted        31 

Jardine,  J.,  Ltd .S9 

Jeary  Electrical  Co.,  Ltd,        ...        14 

Jenkins.  Robert    ...        * 

Jenson  A  Nicholson        16 

Johnson  A  Phillips.  Ltd.  1.  Sup.  84  9 

Jong.  A.  de Sup.23 

Joseph.  H..  4  Co 

Joyner,  Chas..  4  Co 


Key  Engineering  Co..  Ltd. 

Kirk  (Wheatley),  Price  4  Co.    Sup.  15 


Lancashire  Dynamo  and  Motor 

Co..  Ltd 19 

Laurence  Scott  4  Co.,  Ltd. 
"  Lea  "  Recorder  Co.,  Ltd. 
Leach,  S.  G.,  A  Co.,  Ltd. 
Litholite  Insulators.  Ltd.         ...  1 

Liverpool  Elec.  Cable  Co..  Ltd. 
London  Electric  Firm    ...  Sup.  24 

London  Electric  Wire  Co..  Ltd. 
Lorival  Mfg.  Co.  (1921).  Ltd.   ... 

L.P.S,  Electrical  Co 47 

Lowke  4  Sons,  Ltd 24 


Macfarlane  Eng.  Co.,  Ltd.        Sup.  24 
Macintyre,  J.,  A  Co.,  Ltd. 

Maokie,  W.,  A  Co.  

Manor  Works  Co.  

Marconi     Wireless    Telegraph 

Co..  Ltd 

Marelli,  E.,  4  Co.,  Ltd 20 

Marryat  A  Place 

Marshall  &  Plumtree,  Ltd. 

Mather  4  Piatt,  Ltd 29 

Matthews  A  Yates.  Ltd 

Mavor  A  Couison,  Ltd 1 

May  A  Padmore,  Ltd 42 

McClure  A  Whitfield      

McConnel  A  Co.,  Ltd     ...  Sup.  24 

MoGee,  W.,  4  Sou.,  Ltd. 
McGeoch.  W.,  A  Co.,  Ltd.         Sup.27 
McGraw   Hill   Publishing   Co.. 

Ltd 

McKechnie  Bros..  Ltd 

Medical     Supply    Association. 

Ltd 32 

Metropolitan-Vickers.Ltd.Sup.  IDA  11 
Mica  4  Micanite  Supplies.  Ltd.  24 

Mica  Manufacturing  Co.,  Ltd....        36 
Micanite  A  Insulators  Co.,  Ltd.        50 

Micafil,  Ltd 28 

Midland  Dynamo  Co.,  Ltd.       Sup.  28 
Midland  Elec.  Mfg.  Co.,  Ltd. ...  9 

Mirrlees,  Bickerton  A  Day,  Ltd.  9 

Mlrrlees.  Watson  4  Co.,  Ltd, ... 

Moores,  J.,  4  Co Sup.28 

Mosses  A  Mitchell  3 

Moy.  Ernest  F..  Ltd 1 

Multiway  Earthing  Clip  Ltd  ...        m 


Nalder  Bros.  4  Thompson. Ltd.  Sup.  21 

Nathan  &  Allen,  Ltd 

-NewPelaponeEngineCo.,Ltd.  41 

Northern  Ball  Bearings.  Ltd.  ... 
Northern      Cable     and     Wire 

Works,  Ltd 32 

Northumbria  Motors,  Ltd.        Sup,  21 
N.V.      Electra     Gloeilampen- 

fabriek      Sup. '20 


Parkinson,  F.  4  A..  Ltd. 

Parmiter,  Hope4augden.  Ltd.  •       28 

Parsons.  C.  A..  A  Co.,  Ltd.      ...        34 

Parsons,  C.  H.,  Ltd 

Pass.  Capper.  A  Son.  Ltd. 
Peebles  (Bruce)  A  Co.,  Ltd.     ...        51 
Peebles  ICharlesworth)  A  Co.  ...Sup.  3 
Peters.  G.  D.,  4  Co..  Ltd.        ...        37 

Phillips,  J.,  A  Co 

Pinohin,  Johnson  A  Co., Ltd.    ... 

Plenty  4  Son.  Ltd 35 

Power  Rectifiers,  Ltd 

Precision  Screw  Co.        ...  Sup.  28 

Premier  Accumulator  Co..  Ltd. 
Premier  Cooler  A  Kngineering 

Co.,  Md 32 

Premier  Electric  Heaters.  Ltd. 
Praisland  Elec.  Supplies.  Ltd.  Sup.28 
Pritohett  4  Gold  and  E.P.8.  Co.. 

Ltd 

Proprietary  Smallwaree,  Ltd.... 
Pnlsometer    Engineering    Co., 

Ltd 


RawlpIugCo 

Reader  4  Sons,  Ltd 

Reason  Mfg.  Co.,  fjtd 

ReavellACo..  Ltd. 

Record  Elec.  Co.,  Ltd 

Ree»  Rotnrbo  Mfg.  Co.,  Ltd.  ... 
Relay     Automatic     Telephone 
Co.,  Ltd 


PACE 

Rentell,  S.,  4  Co..  Ltd 

ReyroUe.  A.,  A  (3o..Ltd 

Robinson  4    Hands  Electrical 

Co.,  Ltd 

Roger's  Elec.  Sales  Co 

Ross  Courtney  4  Co.,  Ltd  Sap.  30 

Rotax  Motor  Accessories,  Ltd. 

RoycB,  Ltd.  

Russell,  Newbery  4  Co 

Russell    Elec.  Appliances   Ck).. 

Ltd Sup. 23 

Ruston  4  Hornsby,  Ltd. 
Ryman,  F..AC0 


Sample.  A.  A : 

Sanders,  W.,  A  Co 

Sankey,  Joseph,  4  Sons,  Ltd. ... 
St.   Helens  Cable  and  Rubber 

Co.,  Ltd 

Sax,  Julius,  A  Co.,  Ltd i 

Saxonia  Electrical  Wire  Co,,Ld^ 
Shaw,  J.,  Son,    4    Greenhalgh, 

Ltd 

Shell  Mex.  Ltd 

Siemens  Bros.  A  Co.,  Ltd.       ...        ; 
Siluminite  Insulator  Co.,  Ltd.... 

Simmonds  Bros..  Ltd 

Simon-Carves.  Ltd 

Simplex  Conduits,  Ltd. ...  Sup. : 

Simpson,  Baker  A  Co 

Sims  4  Sims  i 

Sisson,  W.,  A  Co.,  Ltd 

Sloan  Electrical  Co.,  Ltd.        ...        ; 
Small  Power  Dynamo  4  Motor 

Co..  Ltd 

Smith,  Frederick,  A  Co..  Ltd.... 
Smith,  H,  W..  A  Co.,  Ltd.  Sup. ; 

Smith,  J,  AW.  B.,  Ltd ._ 

Soc,  Anonyme  Le  Transforma-  Vi  i 

tenr 

Solenoid  Regulator  Co 

Sperryn  A  Co 

Spicers,  Ltd.  : 

Spon,  E.  AF,  N Sup. 

Statter,  J.  G.,  A  Co.        ...  Sup. 


Co.,  Ltd. 

Sterling  Varnish  Co 

Studebaker,  Ltd 3i 

Sturtevant  Eng.  Co..  Ltd. 
Submersible  Motors,  Ltd, 

Sugg,  W.,  A  Co..  Ltd 

Sullivan,  H.  W.,  Ltd       ...  Si 

Sun  Electrical  Co.,  Ltd....  Si 

Sunray,  Ltd.  

Superlalnp,  Ltd 

Supra  Electrical  Co.,  Ltd, 

Suter,  Pr 

Swedish  General  Electric,  Ltd. 


Taylor  A  Challen.  Ltd 

Taylor  A  Fetters,  Ltd 14  2 

Taylor,  Tunniclifl  A  Co..  Ltd.  38 

Teeside    Elec.     4     Plumbers' 

Stores.  Ltd 

Telegraph  Condenser  Co.  Ltd. 
Telephone  Mfg.  Co..  Ltd.        ...        22 

Thompson  A  Co 

Todman.  Ryall  A  Co.,  Ltd.      ... 
Tramway  Supplies,  Ltd, 

Tucker,  J.  H.,  4  Co 

Tudor  Accumulator  C3o.,  Ltd. ...         8 

Turner  Aspirators.  Ltd 

Turner  Bros Sup.  24 

Turner.  S..  Ltd £0 


Unbreakable   Pulley  and  Mill- 
gearing  Co.,  Ltd Sup. 2 

Underwood,  Ltd 

Union  Cable  Co.,  Ltd 


Vandervelde,  L 

Veritys,  Ltd 8 

Vickers,  Ltd.         

Vincent  Switchgear  Mfg.  Co.  ... 
Visco  Engineering  Co.,  Ltd,  ... 
Vislok.  Ltd 


Wallwork,  H.,  4  Co..  Ltd.       ... 
Walsall  Electrical  Co..  Ltd.    ...         4 
Walsall    Hardware    Mfg.    Co., 

Ltd.  

Walters  (Austin)  A  Son 43 

Ward  A  Goldstonc.  Ltd Sup.  3 

WatliftCo 8up..24 

Weidmann  Co.,  Ltd • 

Weir,  G.  4  J..  Ltd.         ...  Sup.  21 

Wells,  A.  C.  A  Co 9 

Western  Electric  Co..  Ltd.  1  4  15 
Westinghouse    Electric    Inter- 
national Co 

Weston  Elec.  Inst.  Co..  Ltd.    ... 
White  Elec.  Instrument  <Jo.    ...  1 

White,  J.  C Sap.  26 

White,  Jacoby  A  Co.,  Ltd.       ...         2 
Wiggin.  H..  4Co.,  Ltd....  Bup.27 

Wiggins.  F..  4  Sons        ...  Sup.  20 

Wilcox,  Edward 47 

Wilesmith.  J„  4  Co.       ...  Sop.  28 

Willcox,  W.  H.,  4  Co,,  Ltd,    ...        24 

Wilson.  L.  E 24 

Wolf,  8..  4  Co.,  Ltd 5 

Woods.  M.  W 

Worthington-SimpaoB,  Ltd.    ... 
Wright  Motors.  Ltd 1 


Yarrow  4  Oo.,  Ltd 

Zealtb  Manuiacturiag  Co.       ...        49 
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BRITISH  EBONITE 


CO., 
LTD. 


RODS,  TUBES,  SHEETS,  MOULDINGS, 
ACCUMULATOR  BOXES,  PUMP  RINGS,  &c. 
EBONITE    FOR    WIRELESS  A 


•V 

TT 

r. 
c 

A. 

SPECIALITY.      \ 


PICOIMIPX'    DEHiIVSRIES    F-ROIVC     STOCIC    &    TO    ORDER, 


FACTORIES 

AND 

OFFICES, 


HANWELL,  LONDON, W.7.H  | 


Use  a  fuse  which  will  really  protect  those 

small   motors — you  can    if    you   install  the 

1/10  to  1/4  horse  power  sizes  of 


REPILSION    START— INDUCTION 

SINGLE-PHASE    MOTORS 

Such  a  protecting 
fuse  will  usually 
be  of  sufficient 
capacity  to  suc- 
cessfully start  the 
ordinary  full   lond. 

Illustrating  a  '.  h.p.  Motor. 

THEY     KEEP-A-RUNNING. 

A2annfactared  only  bj 

CENTURY    ELECTRIC     COMPANY 

St.   LOUIS,   MO.,   USA. 


AIR  AND  GAS 
COMPRESSORS 

AND 

VACUUM  PUMPS. 


A  STOCK   OF  "CENTURY"  MOTORS   IS  CARRIED   IN    LONDON   BY- 


The  Solo  BrilUh  Axealt— 


SWEDISH  fL\"c?Rl^  LIMITED 

5,    CHANCERY    LANE.    W.C.  2. 

Salcj  M»iir.-cr  :    R.  A    MAP'"*^" 
Telek•ranl^  :   "  AutosyiKTO,  Fleet,  IjOihIoii."         Tfleiihoiie  :   Holl>i>m.  17IB. 


INSPECTION  &  INSURANCE 
OF    ELECTRICAL   PLANT. 


BRITISH   ENGINE,   BOILER  &  ELECTRICAL 

INSURANCE    Co.,    Ltd., 

24,  Fennel  Street,  Manchester.         56,  Kingsway,  London,  W.C.  2. 


xlvi 


THF  ELECTRICAL  REVIEW. 


[December  29,  1922. 


CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 

The  Name*  of  Advertiiers  whose  Announcements  are  ordered  for  a  «eries  are  entered  under  any  one  Heading  in  this  Index 
Free  of  Charge,  but  if  repeated  under  existing  Headings  1 S.  per  Week  i>  charged  for  each  additional  entry. 


Accessories. 

Acme  ProdmcuoB  C«. 

Batteries.  Ltd. 

Benjamm  Blectric.  Ltd. 

Cable  Accessories  Co.,  Ltd. 

Crabtree,  J.  A.,  4  Co..  Ltd. 

Edison  Swan  Electric  Co..  Ltd. 

FaU,  Stadelmann  ,t  Co..  Ltd. 

Foster  EnKineerinff  Co..  Ltd. 

General  Electric  Co.,  Ltd. 

Qoiterman.  S..  i  Co..  Ltd. 

McConnell  *  Co..  Ltd. 

Rawlplng  Co. 

Barman,  Frederick,  ft  Co. 

Sax.  Julius,  i  Co..  Ltd. 

Shaw.  J.,  Son  *  Greenhalgh.  Ltd. 

Simplex  Conduits.  Ltd. 

Simpson.  Baker  A  Co. 

Snnray,  Ltd. 

Sapra  Electrioal  Co..  Ltd. 

Vialok.  Ltd. 

White.  J.  C. 

Accnmalattrs. 

Barnard.  J.  W. 

City  Accamalator  Co. 

EdiBoo  Swan  Electric  Co.,  Ltd.  - 

Air  Compressors. 

British  Thomson-Houston  Co..  Ltd. 
Consolidated  Pneumatic  Tool  Co..  Ld. 
Beavell  d  Co.,  Ltd. 

Air  Filters. 

eriee,  W.,  4  Sons.  Ltd. 

Premier  Cooler  4  Engineering  Co.,Ld. 

Visco  Engineering  Co..  Ltd. 

Alarm  Indicators. 

CoxWalkers.  Ltd. 

Alternators. 

British  Thomson-Houston  Co.,  Ltd. 
Crompton  4  Co..  Ltd. 
Seneral  Electric  Co..  Ltd. 
Lancashire  Dynamo  &  Motor  Co. ,  Ltd 
Parsons.  C.  A..  &  Co..  Ltd. 
Peebles  (Bruce)  A  Co.,  Ltd- 

Aluminium. 

British  Alaminium  Co..  Ltd. 

Arc  LampCoupllngs,Winches,&c. 

London  Electric  Firm- 

Armature  Repairs. 

Collins  Electrical.  Ltd. 
Dunn,  H..  4  Son. 
Home  4  Rowland. 
Midland  Dynamo  Co..  Ltd. 
Walters.  Austin.  4  Sob. 
White.  Jacoby  4  Co. 

Auctioneers  and  Valuers 
(Mechanical). 

lirk  (Wheatley).  Price  4  Co. 

Automatic  Liquid  Scale  and 
Indicator. 

Avery,  W.  4  T..  Ltd. 

Ball  Bearings. 

Hoffmann  Hfg.  Co..  Ltd. 
Northern  Ball  Beiirini;.s.  Ltd. 

Batteries  (Primary). 

Edison  Swan  Electric  Co.,  Ltd. 

General  Electric  Co..  Ltd. 

India  Rubber.  G.P.  4  T.  W.  Co.,  Ltd. 

Batteries  (Storage). 

Chloride  l-.lictrical  Storage  Co.,  Ltd. 
D.  P.  Batttry  Co..  Ltd. 
Edison  Aceamulators,  Ltd. 
Edison  Swan  Electric  Co..  Ltd. 
Puller's  United  Electric  Works,  Ltd. 
Hart  Accumulator  Co..  Ltd. 
Premier  Accumulator  Co..  Ltd. 
Pritchett  4  Gold  and  E.P.8.  Co..  Ltd. 
Tndor  Accumulator  Co.,  Ltd. 

Bells. 

Cable  Accessories  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
General  Electric  Co.,  Ltd. 
Gent  4  Co.,  Ltd. 
Bai,  J.,  4  Co.,  Ltd. 

Belting. 

Dennatine  Co..  Ltd. 

India  Rubber.  G.P.  4  T.  W.  Co.,  Ltd. 

Jardine,  J.,  Ltd. 

Bitumen. 


Blowers  (Portable  Electric). 

Consolidated  Pneumatic  Tool  Co..  Ld. 

Boilers  (Watertube). 

Yarrow  4.Co..  Ltd. 

Books. 

MeGraw  Hill  Publishing  Co. 
RenteU  S.,  4  Co..  Ltd. 
Spon,  E.  and  F.  N. 

Boosters. 

Chloride  Electrical  Storage  Co.,  Ltd, 


Brass  Condenser  Tubes. 

Clifford.  Charles.  .V  Son,  Ltd. 

Cabinet  Work. 

Brown  4  to 

Cable  Connectors. 

Haslam  4  Stretton  lEngineering  and 
Motor  Utilities).  Ltd. 

Cables. 

(See  Wire  covered.) 


Electrical  Supplies  Co. 
General  Electric  Co.,  Ltd. 
McGeoch,  W..  4  Co.,  Ltd. 

Casing  and  Capping. 

Edison  Swan  Electric  Co..  Ltd. 

Harris.  J.  F.  4  G. 

Haslam  4  Stretton  (Engineering  and 

Motor  Utilities).  Ltd. 
T.E.P.  Stores,  Ltd. 
Wilesmith,  J..  &  Co. 

Castings. 

London  Electric  Firm. 

Chimney  Repairers. 

Furse.  W.  J.,  and  Co..  Ltd. 

Circuit  Breakers  (Automatic). 

Bertram  Thomas. 

British  Thomson-Houston  Co..  Ltd. 

Edison  Swan  Electric  Co..  Ltd. 

Ellison.  George 

Erskine.  Heap  4  Co..  Ltd. 

General  Electric  Co.,  Ltd, 

Reyrolle.  A.,  4  Co..  Ltd. 

Statter.  J.  G  ,  4  Co. 

Veritys  Ltd. 

Clocks  (Electric). 

Gent  4  Co.,  Ltd. 

Coal  Dust  Firing. 

Simon.Carves.  Ltd. 

Coal   Meters. 

Lea  Recorder  Co.,  Ltd. 

Commutators. 

Watlifl  Co. 

Commutator  Grinders. 

Phillips,  J.,  4  Co. 

Condensing  Apparatus. 


Conductors  (Aluminium). 

British  Aluminium  Co..  Ltd. 

Conduits. 

Credenda  Conduits  Co..  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
Electrical  Conduits,  Ltd- 
General  Electric  Co.,  Ltd. 
Key  Engineering  Co.,  Ltd. 
Simmonds  Bros.,  Ltd. 
Simplex  Conduits.  Ltd. 
Steel  Tubes  and  Conduits  Co.,  Ltd. 

Controllers. 

Bertram  Thomas. 

British  Thomson-Houston  Co.,  Ltd. 

Electric  Control,  Ltd. 

Electro-Mechanical  Brake  Co.,  Ltd. 

Ellison.  G. 

Erskine.  Heap  4  Co..  Ltd. 

Etchells.  Congdon  4  Muir,  Ltd. 

General  Electric  Co..  Ltd. 

Reyrolle.  A,  4  Co.,  Ltd. 

Veritys  Ijtd. 

Converters    (Motor). 

Peebles  (Bruce)  4  Co..  Ltd. 

Conveyors. 

Chalmers      E 

Cooling  Towers. 

Worthington-Sinipson.  Ltd. 

Couplings. 


Current  Limiters. 

Chamberlain  ti  lluokham,  Ltd. 
Edison  Swan  Electric  Co..  Ltd. 
Electrical  Utilities,  Ltd. 

Dimmers. 

Curtis  Manufacturing  Co. 

Dynamo  Brushes. 


Dynamo  Repairs. 

Bertram  Thomas. 
Walters.  Ausun,  4  Son. 
White.  Jacoby  4  Co..  Ltd. 

(Coalimuod 


Dynamos. 

British  Thomson-Houston  Co.,  Ltd. 
Canning  A  Co.,  Ltd. 
■  Crompton  4  Co..  Ltd. 
Crypto  Electrical  Co.,  Ltd. 
Cutting  Bros..  Ltd. 
Ellison  Swan  I^lectric  Co.,  Ltd. 
Electric  Construction  Co..  Ltd. 
Electromotors.  Ltd. 
General  Electric  Co.,  Ltd. 
Hall,  J.  P.,  4  Co..  Ltd. 
Holihes,  J.  "H.,  4  Co. 
Lancashire  Dynamo  4  Motor  Co..  Ltd. 
McClnre  *  Whitfield. 
Peebles  (Bruce)  4  Co..  Ltd. 
Rees  Roturbo  Mfg.  Co. 
Small  Power  Dynamo  &  Motor  Co.,Ld. 
Swedish  General  Electric  Co.,  Ltd. 
Todman,  Ryall  4  Co..  Ltd. 
Veritys  Ltd. 

Earthing  Clips. 

Hann  4  Ingle. 

Multiway  Earthing  Clip,  Ltd. 

Ryman,  F.,  4  Co. 

Ebonite. 

American  Hard  Rubber  Co.  (Britain). 

Ltd. 
Barrett  4  Elers.  Ltd. 
British  Ebonite  Co.,  Ltd. 
Carson.  F.  M. 
India  Rubber.  G.P..  4  T.W.  Co.,  Ltd. 

Electric  Heating. 

Cable  Accessories  Co.,  Ltd. 

Carron  Company. 

Edison  Swan  Electric  Co..  Ltd. 

Electric  Vehicles. 

British  Electric  Vehicles. 

Electric  Washing  Machines. 

Duncan  Watson  4  Co. 

Electrical  Accessories. 

Cable  Accessories  Co.,  Ltd. 
Edison  Swan  Electric  Co..  Ltd. 
McGeoch,  W..  &  Co..  Ltd. 

Electrical  Soldering  Irons. 

Browning's  Electric  Works. 

Electricity  Meters. 

Allen,  West  4  Co. 
Bastian  Meter  Co..  Ltd. 
Bertram  Thomas. 
Chamberlain  4  Hookham.  Ltd. 
Edison  Swan  Electric  Co..  Ltd. 
Electrical  Apparatus  Co.,  Ltd. 
Ferranti.  Ltd. 
General  Electric  Co..  Ltd. 
Thompson  &  Co. 

Electro  Medical  Appliances. 

Rogers  Electric  Sales  Co. 

Engineers  and  Contractors 
(Electrical). 

Adamson,  Daniel,  4  Co.,  Ltd. 
British  Thomson-Houston  Co. 
Clarke.  Chapman  4  Co..  Ltd. 
Electromotors.  Ltd. 
English  Electric  Co..  Ltd. 
Gath  Electrical  Engineering  Co. 
General  P31ectric  Co..  Ltd. 
India  Rubber,  G.P.  &  T.  W.  Co.,  Ltd. 
Johnson  &  Phillips.  Ltd. 
Moy,  B.  F..  Ltd. 
Peebles  (Bruce)  &  Co.,  Ltd. 
Veritys  Ltd. 
Western  Electric  Co. 
Westinghouse  Electric  International 
Co. 

Engines  (Gas). 

Hlndley,  E.  S..  4  Sons. 

Engines  (Oil). 

Hick,  Hargreaves  &  Co..  Ltd. 
Mirrlees.  Bickerton  4  Day 
Plenty  &  Sons,  Ltd. 
Ruston  &  Hornsby.  Ltd. 

Engines  (Oil  &  Gas). 

Atlas  Diesel  Co..  Ltd. 

Consolidated  Pneumatic  Tool  Co..  Ld. 

Engines  (Steam). 

Bumsted  4  Chandler.  Ltd. 
Reavell  4  Co..  Ltd. 
Sisson,  W..  &  Co..  Ltd. 

Exhibitions. 

British  Industries  Fair. 

Extruded  Metals. 

McKechnie  Bros. 

Fans. 

Aland  4  Co. 

Bumsted  4  Chandler,  Ltd. 
i    Cable  Accessories  Co.,  Ltd. 
Davidson  4  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
General  Electric  Co.,  Ltd. 
Hogan  4  Wardrop. 
Leach,  8.  G..  4  Co.,  Ltd. 
MarelU,  E.,  4Co.,  Ltd. 
Sturtevant  Engineering  Co.,  Ltd. 
Veritys  Ltd. 

Feedwater  Treatment. 

I    Dearborn  Chemical  Co. 
1    Weir.,  G  4  J..  Ltd. 

OS  pago  xlviii}. 


Fibre. 

Austin  4  Hayes. 
Carson,. P.  M. 
Diamond  Fibre  Co.,  Ltd. 
Mosses  &  Mitchell. 

Fittings  (Electric  Light). 

Beuttell,  A.  W.,  Ltd. 

British  'Thomson-Houston  Co..  Ltd. 

Cable  Accessories  Co..  Ltd. 

Dorman  &  Smith,  Ltd. 

Drake  4  Gorham  Wholesale.  Ltd. 

Edison  Swan  Electric  Co.,  Ltd. 

Engineering  4   Lighting  Kquipmeat 

Co,,  Ltd, 
Foster  Engineering  Co..  Ltd. 
General  Eleotrie  Co.,  Ltd. 
Imperial  Lighting  Co. 
Jeary  Electrical  Co..  Ltd. 
Proprietary  Smallwares,  Ltd, 
Simplex  Conduits,  Ltd. 
Smith.  J.  4  W.  B..  &  Co. 
Tucker,  J.  H.,  4  Co.,  Ltd. 
Veritys  Ltd. 
Underwood  (M'chter),  Ltd. 

Fittings  (Fancy). 

Edison  Swan  Electric  Co.,  Ltd. 

Forgings. 

Electro  Mechanical  Brake  Co.,  Ltd, 
Jenkins,  R. 


Fuse  Boards. 


Bill.  S.,  &Co..  Ltd. 

Edison  Swan  Electric  Co.,  Ltd. 

Erskine.  Heap  &  Co..  Ltd. 

Midland  Electric  Mfg.  Co..  Ltd. 

Sanders.  Wm.,  4  Co. 

Veritys  Ltd. 

Fuse  Boxes. 

Cable  -Accessories  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
Henley's.  W.  T..  Tel.  Wks.  Co..Ijtd. 
Midland  Electric  Mfg.  Co.,  Ltd. 
Moy.  E.  P..  Ltd. 
Parmiter.  Hope  4  Sugdon. 

Fuses. 

Cable  Accessories  Co.,  Ltd. 
Donovan  4  Co. 

Edison  Swan  Electric  Co., Ltd. 
Erskine.  Heap  &  Co..  Ltd. 
Foster  Engineering  Co.,  Ltd. 
McGeoch.  W.,  4  Co.,  Ltd. 
Midland  Electric  Mtg.  Co.,  Ltd. 
Moy.  E.  P.,  Ltd. 
Reyrolle,  A.,  &  Co.,  Lid 

Generators. 

British  Thomson-Houston  Co..  Ltd. 
Broadbent,  T.  W..  Ltd. 
Brush  Electrical  Engineering  Co. .Ld. 
General  Electric  Co.  Ltd. 
Swedish  General  Electric  Co..  Ltd. 

Glass. 

Edison  Swan  Electric  Co..  Ltd. 
General  Electric  Co..  Ltd. 

Heating  &  Cooking  Apparatus. 

Arora  Co.,  The 

Automatic  Telephone  Mfg.  Co.,  Ltd, 

Belling  4  Co. 

Benham  4  Sons,  Ltd. 

Bertram  Thomas. 

British  Electric  Transformer  Co.. Ltd. 

Cable  Accessories  Co.,  Ltd. 

Carron  Company. 

Credenda  Conduits  Co.,  Ltd. 

Cressall  Manufacturing  Co. 

Edison  Swan  Electric  Co..  Ltd. 

Electric  Fires,  Ltd. 

Electric  Heating  Co. 

Electrical  Utilities,  Ltd. 

General  Electric  Co..  Ltd. 

Hotpoint  Electric  Appliance  Co.,  Ltd. 

Jackson  Electric  Stove  Co. 

Joyner,  C,  4  Co. 

May  4  Padmore.  Ltd. 

Premier  Electric  Heaters,  Ltd. 

Russell  Elecl.  Appliances  Co.,  Ltd. 

Simplex  Conduits.  Ltd. 

Sullivan,  H.  W. 


India  Rubber. 

India  Rubber.  G.P.  4  T.W.  Co..  Ltd. 

Instruments  (Measuriig). 

British  Thomson-Houston  Co..  Ltd. 

Cambridge  4  Paul  Instrument  Co..Ld. 

Edisoi)  Swan  Electric  Co..  Ltd. 

Erskine,  Heap  4  Co..  Ltd. 

Everett,  Edgcumbe  4  Co..  Ltd. 

Evershed  St  Vignoles.  Ltd. 

Ferranti.  Ltd. 

General  Electric  Co..  Ltd. 

India  Rubber,  G.P.  4  T.W.  O..  Lid. 

Johnson  4  Phillips.  Ltd. 

Moy.  B.  P..  Ltd. 

Naldcr  Bros.  4  Thompson.  Ltd. 

Record  Electrical  Co.,  Ltd. 

WalsaU  Electrical  Co..  Ltd. 

Weiiton  Electrical  InstnmaBt  a*.,Ld. 

White  Electrical  Xustmmeal  Co. 

Insulating  Beads. 

Holdar-Harriden,  Ltd, 
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"Cyclrjps,"  (HXtxh 

Telephones :— 137  City. 
lU7O-I0TOCenU-»l, 


Clarke,  Chapman  &  Co.,  ltd.. 

General  and  Electrical  Engineers  Victoria      Works,       GATESHEAD. 

and  Boiler  Makers.  PATENT    "CRACKER"    TYPE. 

RESISTANCE     UNITS 


SPECIAL    ADVANTAGES  : 

1. — Very  leirge  radiating  surfacefor 
a  given  capacity. 

2.— Small  weight  for  a  given  capa.ty. 

3. — Absolute  freedom  for  expans»n 

4.— Owing  to  the  large  surface  id 
small  bulk  of  metal  they  tol 
very  quickly- 

5. — They  are  absolutely  unaffecd 
by  vibration  or  jolts. 

6. — Units  can  be  run  red  hot  with,«t 
danger  of  sagging. 

7. — Repairs  can  be  effected  i 
separate  units. 

8. — Tappings  can  be  taken  off  ar 
where  along  the  centre  clanr 

9. — The  number  of  units  being  smj 
compared  with  a  grid  resistani 
of  equal  capacity,  there  are  n' 
many  joints  to  cause  trouble. 


Full 
Particulars 

and 
Prices  on 


'WILCOX"  TUMBLER  CIPLER 

consists  of  a  tube  of  hard,  polislied  fibre  si^. 
bored  for  the  accommodation  of  the  ch 
knobs.  Each  enu  is  tapped  to  receive  cupped  .vs 
of  large  diameter  which  retain  the  switch  bs 
securely  in  position  against  the  inner  bore  a 
vice-like  double  grip,  so  : — 


The  exceptional   neatness  of  "Wilcox"  Turn 
Couplers  makes  them  specially  suitable  for  positi 
wliere  good  apviearance   is  highly  desirable,  sucl 
on    small   switch    and    fuse    panels ;     there    are 
imsightly  projecting  screw  heads  or  risk  of  scor 
the  bar.     Their   extremely   simple   and   robust   i. 
strnction  puts  unskilled  labour  at  its  ease  :    they  : 
self-aligning  and  the  screws  will  not  fall  out.     Th 
use  conserves  stores  space,  saves  time  in  the  slot 
nnd  on  the  job  and  makes  the  provision  of  a  doub 
pole  coupled  tumbler  switch  merely  a  matter  of  singl 
pole  tumbler  switches 

"  Wilcox"  Tumbler  Couplers  are  made  in  3,  5  ai 
10  amp.  sizes,  either  double  or  triple  pole  and  tl 
prices  are  competiti%-e  !  Contractors  should  a> 
their  factor  for  price  list  and  factors  can  obtai 
overprinted  folders  and  terms  from 

WALRAM  WORKS,  York  St..  City  Rd..HU 

MANCHESTER. 
Export    ErtQulrics    Invited. 


LONDON  OFFICE: 

50,  Fencfiurch  St., 

E.C. 


Telegrams : 
"CYCLOPS."   FEN.    LONDON. 


H.C.  COPPER  WIRCS 


••■I-®      tNAMELLED    COPPER    WIRE  is 

mechanically  the  strongest  and   toughest  insulation 
extant.     It  is  very  flexible  and  uniform,  and  will 
stand  a  very  high  temperature. 
Each  reel  is  warranted  to  give  an  unbroken  ran, 
free  from  any  joints  whatever. 

THERE  IS  NO  OTHER   ENAMELLED   WIRE    SO   RELIABLE. 


"COTTONITE'&'SILKENITE" 

are  Single  or  Double  Cotton  and  Silk  coveml 
Enamelled  Copjier  Wires.  These  wires  ensure 
maximum  dielectric  strength  and  minimum  windin^r 
space  and  are  in  every  way  superior  to  Double 
Cotton  and  Silk  covered  Wires. 

SILK   AND  COTTON  COVERED  COPPER   AND 

RESISTANCE  WIRES. 

FLEXIBLES.  TELEPHONE  CORDS, 

IGNITION  AND  OTHER   CABLES. 

Armoured   and    unarmouretl. 

THE  L.P.S.  ELECTRICAL  CO.. 

L.P.S.  Works,  Avenue  Rd.,  ACTON,  LONDON,  W.  3 

Telephone  :-ChnwicA  19i0  (2  l.nes).       Teiegr.n,,  :-■  En.i.neyorAc:.  ionaon.- 
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Insulating  Material. 

Aibestos  A  Electrical  Fittings  Co..  W. 
CakTson.  F.  M.  -     ^     t  .j 

Elec.  4  Ordnance  AcctsscrieBCo.LtO- 
Fleming.  Birkby  *  Goodall.  Ltd. 
General  Electric  Co..  bid. 
Gladstone.  J.  W..  Ltd. 
Hobdell.  Way  4  Co..  Ltd.  ; 

India  Kubber.G.P..4T.%\.Co..Ltd. 
loco  Knbber  and  WaterprooBng  Co. 

Ltd-  r..i 

liSthoUte  Insulators.  Ltd. 
Ij.P.8  Electrical  Co. 
LoriTal  M(B.  Co.  (ISgl).  Ltd. 
Mica  and  Micamte  Supplies.  Ltd. 
Mica  M«nu(acturinB  Co. 
MioaSl,  Ltd.  , 

Micanite  and  Insulators  Co..  Ltd. 

Peters.  G.  P..  4  t-«..  Ltd 

Pinchin.  Johnson  4  Co..  Lto. 

Sample.  A.  h. 

Siemens  Bros.  4  Co..  Ltd. 

BUuminite  Insulators  Co..  Ltd.  . 

Spicers.  Ltd.  | 

SosK.  Vi'..  4  Co..  Ltd. 

Tavlor  4  Fetters.  Ltd. 

Taylor,  Tunnicliff  4  Co. 

Weidmann.  H..  Ltd. 

Insurance. 

British  Engine,  Boiler  and  Electrical 
Insurance  Co..  Ltd. 

Ironclad  Switchgear. 

Berry's  Electric.  Ltd. 
BiU,  S.,  *  Co..  Ltd. 
British  Thomson.Houston  Co.,  Liia. 
C«We  Accessories  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
Ellison,  G.  .      /^»    T  tA 

Enterprise  Manufacturing  Co,,  Ltd. 
Erslune.  Heap  &  Co..  Ltd. 
Foster  Engineering  Co.,  l^ta. 
Seneral  Electric  Co..  Ltd. 
Midland  Electric  Manufacturing  Co. 
ReyroUe,  A.,  4  Co..  Ltd. 
Sanders,  Wm.,  4  Co. 
Vincent  Switchgear  Mfg.  Co 

Lamp  Holders. 

Cable  Aceessories  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd. 
General  Electric  Co.,  Ltd. 
■W«»t«n  Electric  Co.,  Ltd, 
White,  J.  C 

Lamps  (Arc). 

G«n6ral  EUctric  Co.,  Ltd. 

Lamps  (Carbon  and  M.h.). 

British  Thomson-Houston  Co.,  Ltd. 
Crowther  «  Osbom,  Ltd. 
Cryselco,  Ltd. 

Dawson,  E.,  4  Co,  ,     ,  , j 

Drake  4  Gorham  Wholesale,  Ltd. 
Edison  Swan  Electric  Co..  Ltd. 
English  Electric  and  Siemens  Sup 

plies.  Ltd. 
Forum  4  Co. 

Foster  Engineering  Co.,  Ltd. 
G»B«ral  Electric  Co.,  Ltd, 
Irradiant  Lamp  Works, 
Huntalite,  Ltd. 

N°V*'Eleclra  Gloeilampen  Fabriek. 
Oma  Lamp  Co. 
Peebles  (Charlesworth)  &  Co. 
Sloan  Electrical  Co.,  Ltd. 
SniRrlalilP,  Ltd. 

Lamps   (Portable). 

White,  J.  C. 
WilJon,  L.  E. 

Lathes. 

Chotchill,  C.  4  Co..  Ltd, 

Uad  Smelters. 

PaU.  Capper.  4  Son, 

Lighting  Sets. 

Alden  Engine  Co..  Ltd. 

Boolton  4  Paul.  Ltd, 

Oapel  *  Co. 

atT  Electrical  Co. 

Edison  Swan  Electric  Co.,  Ltd. 

General  Electric  Co,,  Ltd, 

Lowket  Sons,  Ltd. 

Mew  Pelapone  Engine  Co.,  Ltd. 

Biuaell,  Newbery  4  Co. 

Bima  4  Bimi. 

Btndebaker,  Ltd. 

Tamer.  8..  Ltd. 

Lightning  Conductors. 

Pnrse.  W.  J.,  4  Co  .  Ltd. 


Machine  Tools. 

Taylor  4  Challcn,  Ltd. 

Magnets  (Lilting). 

"  M,P."Eli.xlricWelding  Machine  Co. 

Magnets  (Permanent). 

Graham.  A.  4  Co. 

Mica. 

Blmitngham  Mica  Co. 
Mica  and  MIcanitc  Supplies,  Ltd. 
Mlea  Manufacturing  Co..  Ltd. 
Mlcanlte  and  Insulators  Co.,  Ltd. 
Moorcs,  J.  *  C'o. 
Taylor  4  Petlers,  Ltd. 
Vanderrelde.  L. 
Wiggins,  F.,  4  Sons. 

Motor  Starters  and  Controllers. 


Motor  Starters  and  Controllers. 

Moy,  E.  F.,  Ltd. 

Beyrolle,  A.,  4  Co.,  Ltd. 

Small  Power  Dynamo  4  Motor  Co.  ,Ld 

Selenoid  Regulator  Co. 

Veritys  Ltd. 

Motors. 

A  4  A.  Electrical  Co.,  Ltd. 
Aland  *C(>. 

B  K  B.  Elatric  Motors.  Ltd, 
Biothroyd,  H.  T„  Ltd. 
British  Electric  Plant  Co..  Ltd. 
British  Thomson-Houston  Co..  Ltd. 
Brittain's  Electric  Motor  Co. 
Broadbent.  T.  W.,  Ltd, 
Brook.  E.,  Ltd, 
Century  Electric  Co. 
Churton,  T.  Harding.  &  Co..  Ltd. 
Crompton  4  Co.,  Ltd. 
Crypto  Electrical  Co..  Ltd. 
Cutting  Bros..  Ltd.  .^ 
Edison  Swan  Electric  Co.,  Ltd. 
Electromotors.  Ltd. 
ElUs  4  Ward,  Ltd, 
Firth  &  Russell 
Flather  4  Co.,  Ltd, 
Fuller's  Electrical  and  Mfg.  Co. 
General  Electric  Co.,  Ltd. 
Hall.  J.  P..  4  Co.,  Ltd. 
HiggsBros. 
Iiigleby  4  Co..  Ltd. 
Lancashire  Dynamo4  Motor  Co..  Ltd. 
Laurence  Scott  4  Co..  Ltd. 
Mactarlane  Engineering  Co.,  Ltd. 
Mackie.  W..  4  Cio. 
1    Mather  4  Piatt. 
•    Mayor  4  Coulson.  Ltd. 
1    McClure  4  Whitfleld, 
I    McGee,  W.,  4  Son,  Ltd. 
1    Metropolitan-Vickers  Electrical  Co., 
t        Ltd,  ^ . , 

Northumbria  Motors,  Ltd. 
Parkinson,  F.  A.,  Ltd. 
Peebles  (Bruce)  4  Co..  Ltd. 
Bees  Roturbo  Mfg.  Co.,  Ltd. 
Botax  (Motor  Accesaories),  Ltd, 
Royce,  Ltd. 
Simplex  Conduits,  Ltd. 
I    Small  Power  Dynamo  4  Motor  Co, 
I        Ltd.  ^ . , 

I    Submersible  Motors,  Ltd. 
I    Sun  Electrical  Co.,  Ltd. 

Swedish  General  Electric  Co.,  Ltd. 
Todman,  Ryall  4  Co..  Ltd. 
Verity's  Ltd. 
Wright  Motors,  Ltd, 

Motor  Repairs. 

Browning's  Electric  Co. 
Crewe,  Allen  4  Co. 
Walters,  Austin.  &  Son. 
S    White,  Jacoby  4  Co.,  Ltd. 

1  Oil  Cans  and  Filters. 

Wells,  A.  C,  and  Co. 

I  Oils. 

Wilcox,  W.  H..  &  Co.,  Ltd. 

I  Patent  Agents. 

I    Goold,  L. 

Pillars.  [ 

1    Hardy  4  Padmore,  Ltd. 

'  Plummer  Blocks.  I 

Jardine,  J.,  Ltd.  1 

Porcelain,  China,  *c. 

!    Joseph,  H.,  4  Co. 

Macintyre,  J.,  4Co.,Ltd. 

Power  Presses. 

Bliss.  E,  W.,  Co. 

1  Power  Units. 

WaUwork,  H.,  4  Co.,  Ltd. 

Pulleys. 

unbreakable  Pulley  and  Millgearing 
Co..  Ltd. 

I  Pulverised  Coal  Plant. 

ISimon-Carves.  Ltd. 
Pumps. 
Bnmsted  4  Chandler.  Ltd. 
:     Hall.  J.  p.   *  Sun». 

Pulsometer  Enulneermg  Co. 
Rees  Rolnrbo  Mfg.  Co.,  Ltd. 
Worlhington-Simpson,  Ltd, 

]  Recording  Apparatus. 

Gent  4  Co, 

Rectifiers. 


Scrap  Metal  Biiyer> 
Buyers  of  Scrap  Metal,  Ltdj 

Screws  and  Termijals. 

Armstroni;.  Stevens  4  So'i.    td. 
Coventry  Repetition  Co.. 
Dans  4  Timmins,  Ltd. 
L.P.8.  Electrical  Co. 
Moy,  E.  F..  Ltd. 
Ormond  Engineering  Co. 
Precision  Screw  Co. 
Ross.  Courtney  4  Co..  Ltd 
Showell,  E.,  4  Sons.  Ltd 
Suter.  Fr. 


Shades. 

Cable  Accessories  Co.,  I 

Shafting. 

Jardine,  J.t  I^td- 

Slate. 

Ashtord,  Dunn  4  Co. 
Electrical  Mineral  Prodil 

Slotted  Ste| 

Constructors.  Ltd. 

Soldering  Mallial. 

Fluxite,  Ltd. 

Stamping 

I    Harris.  A.  E.,  4  Co.,  LI 
Manor  Works  Co. 
Sankey.  J..  4  Sons,  Lt< 
Turner  Bros, 

Steepleja« 

Furse,  W.  J.,  4  Co.,  L 

Stokeri 

Bennis,  E.,  4  Co.,  Ltd 

Switch  Cp. 

Croft  Granite,  Brick! 

Switchbojs 

Berry's  Electric,  Ltdj 
Bertram  Thomas.  I 
Bray.  Markham  &  RjLtd. 
British  Thomson-Hor 
Edison  Swan  Electri . 
EUison,  G.  1 

Erskine,  Heap  4  Coi 
Ferguson,  Pailin  4  Q 
Foster  Engineering  [Ltd. 
General  Electric  Cof 

Igranic  Electric  Co^ 

Johnson  4  Phillip6,| 

Moy,  E.  F.,  Ltd.      , 

BeyoUe,  A.,  &  Co., J 

Robinson*  Hands  I 

Sanders,  Wm.,  ft  C( 

Veritys  Ltd.  ^ 

Walsall  Electricaip 

Swi<{ 

Berry's  Electric 

Bertram  Thomas, 

Bill,  8.,  &  Co..  Lt 

Bremner,  AshtonJ 

British  TliomBon.jton^co„  Litd. 

Cable  Accessoriei 

Cantie  Switch  C(^ 

Dorraan  4  Siiij^ " 

Ed 


:.,..  Ltd, 


Bertram  Thomas. 
British  Thomson-Houston 
Brook.  Hirst  4  Co..  Ltd. 
Etectrical  Apparatus  Co  .  Lid. 
Electro-Mechanical  Brake  Co..  Ltd. 
Ellison,  George, 
EUlslon,  Evans  4  Jackson.  Ltd. 
Enklne,  Heap  4  Co..  Ltd, 
Geipcl,  Wm,  4  Co. 
0«neral  Electric  Co.,  Ltd 
IgrMxio  Electric  Co..  Ltd, 


Hewittic  Electric  Co,.  Ltd. 
Power  Bccllflers,  Ltd. 
Woods,  M.  W. 

Resistance  Wire. 

Electrical  Alloy  Co. 
Engineering  Supplies  Co.,  Ltd, 
Wiggin,  H..  4  Co.,  Ltd. 

Rheostats. 

Bertram  Thomas. 

Bray,  E,  N.,  Ltd. 

British  Thomson-Houston  Co,, 

Cressall  Manufacturing  Co. 

Curtis  Manufacturing  Co. 

Electro-Mechanical  Brake  Co.,  Ltd. 

Igranic  Electric  Co.,  Ltd. 

Isenthal  4  Co..  Ltd. 

Moy.  E.  F..  Ltd. 

Walters.  Austin,  4  Son. 

Zenith  Manufacturing  Co. 


.Ltd. 


Scale  Remover. 

I    Gilman.  Frank. 

MISCELLANEOUS 

Relating  to  Situations,   Articles  for  Sale 


Marryat 
Taylor  d  ,  , 
Wolf.  S.Jt''- 

T(  iler  Scaling. 

Gilman 

Too  xble  Electric). 

Consoli  ™malioToolCo„Ld. 
.    White.    ^-"- 

AN 

an 


Tramway  Supplies. 

British  Thomson-Houston  Co.,  Ltd. 
Edison  Swan  Electric  Co.,  Ltd, 
General  Electric  Co.,  Ltd, 
Hanchett.  Barrett  4  Co. 
McGeoch,  W.,  4  Co..  Ltd. 
Tramway  Supplies,  Ltd. 

Transformers. 

Bremner.  Asliton. 

British  Electric  Transformer  Co. 

British  Thomson-Houston  Co..  Ltd, 

Ferranti,  Ltd. 

Foster  Engineering  Co.,  Ltd. 

Puller  Electrical  4  Mfg.  Co. 

General  Electric  Co.,  Ltd. 

Hackbridge     Electric     Construction 

Co.,  Ltd, 
Johnson  4  Phillips,  Ltd. 
Soc.  Anonyme  Le  'Transformatesr, 

Tubular  Sleeving. 

L.P.S.  Electrical  Co. 

Turbines. 

English  Electric  Co.,  Ltd. 
Eraser  4  Chalmers  Eng.  Works. 
Hay,  Maryon  4  Co.,  Ltd, 

Turbines  (Steam). 

Atlas  Co..  Ltd..  Copenhagen. 
British  Thomson-Houston  Co..  Ltd. 
I    Dorey,  E.  W. 
Howden,  J.,  &  Co, 

Turbines  (Water). 

Armstrong.    Sir    W.   G.,    Whitworth 

and  Co.,  Ltd. 
Boving  &  Co.,  Ltd. 
Gordon,  J.,  &  Co..  Ltd. 
Hay,  Maryon  4  Co.,  Ltd. 
Vickers.  Ltd, 

Vacuum  Cleaners. 

British  Vacuum  Cleaner  Co.,  Ltd. 

Duncan  Watson  4  Co, 

Edison  Swan  Electric  Co.,  Ltd. 

Gillespie  4  Beales. 

Simplex  Conduits.  Ltd. 

Turner  Aspirators,  Ltd. 

Vacuum  Pumps. 

Consolidated  Pneumatic  Tool  Co.,  Ld. 

Varnishes,  &e. 

Crane,  Fredk..  Chemical  Co.  Ltd. 

Sterling  Varnish  Co, 

Ventilation. 

Edison  Swan  Electric  Co.,  Ltd. 
General  Electric  Co..  Ltd. 
Matthews  &  Yates,  Ltd. 
Veritys  Ltd. 

Water  Recorders. 

Gent  4  Co.,  Ltd, 
Gordon.  J,,  4  Co.,  Ltd. 
"  Lea  "  Recorder  Co. 

Waterpower  Engineers. 

Gordon.  J,.  4  Co.,  Ltd. 
Hay,  Maryon  A  Co..  Ltd. 

Welding. 

British  Oxygen  Co..  Ltd. 

Welding  Machines  (Electric). 

Consolidated  Pneumatic  Tool  Co..  Ld, 

Daysohms,  Ltd. 

"M.P,"  Electric  Welding  Machine  C*. 

Wire  (Covered). 

A.C.E.C.   (Ateliers  de  Constructions 

Electriques  de  Charleroil. 
British  Insulated  &  Helsby,  Ltd. 
Cable  Makers'  Association. 
CaUender'B  Cable  4  Consti'Uction  Co. 
Concordia  Electric  Wire  Co..  Ltd. 
Connolly's  (Blackley).  Ltd, 
Edison  Swan  Electric  Co,. 'Ltd. 
Enfield  Bdiswan  Cable  Workj,,  Ltd, 
P^oster  Engineering  Co,,  Ltd. 
Geipel,  Wm.,  4  Co. 
General  Cable  Mfg.  Co.,  Ltd. 
General  Electric  Co.,  Ltd, 
Glover.  W,  T.,  &  Co,,  Ltd. 
Greengate    4    Irwell    Rubber    Co., 

Ltd. 
Henley's,  W.  T.,  Teleg.  Wks.  Co.,  Ltd. 
Holland  Insulated  Wire  and    Cable 

Works. 
Hooper's  Telegraph  4  I.R.Works.Lt*. 
lodia-Rubber,  G.  P.  4  T.W.  Co..  Ltd. 
.Johnson  4  Phillips.  Ltd. 
Liverpool  Electric  Cable  Co..  Ltd. 
London  Electric  Wire  Co..  Ltd. 
L.P.S.  Electrical  Co. 
Marshall  4  Pluintree,  Ltd. 
McGeoch,  W..  4  Co..  Ltd. 
Northern  Cable  4  Wire  Works,  Ltd. 
Saxonia  Electrical  Wire  Co..  Ltd. 
Smith.  H.  W..  4  Co.  (1920).  Ltd. 
St.  Helen's  Cable  4  Rubber  Co.,  Ltd. 
Union  Cable  Co..  Ltd. 
Ward  4  Goldstonc. 
Western  Electric  Co.,  Ltd. 

Wire  (Uncovered). 

Bolton.  T..  4  Bomb,  Ltd. 
Smith,  P.,  &  Co.,  Ltd, 

Wireless. 

Marconi  Wireless  Telegraph  Co.,  Ltd 
Pressland  Electric  Supplies,  Lt(i. 

Wiring  Systems. 

Macintosh  Cable  Co.,  Ltd. 
Walsall  Hardware  Mfg.  Co.,  Ltd. 
White,  J.  " 


LNrf^' 

id  W. 


X-Ray  Apparatus,  &c. 

Medical  Supply  Aiiociation.  Ltd. 

CEMENTS, 

&c.,   appear  on  Sup.    15,  &c 
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RECEIVERS   for 
BROADCASTING. 


ERICSHON  Receivers 

fur  Wirek'^ss  Telegraphy 
and  Telephony  were 
a-lopted  as  standard  by 
the  Britisii  Admiralty 
a^i  far  back  as  1909  and 
by  the  Air  Board  for 
Wireless  Tfleohony  in 
A.i-oplanes  in  1917. 

1  *atest  type  consists 
of  Receiver  with  all 
ekiirical  parts  insu- 
lated from  case  and 
headband,  and  ter- 
minals enclosed. 


A  USER  ^^^^ITES;— 
"With  your  R«c«iTera 
nsn&ls  coald  be  heard 
dUtinctly  overloBs  and 
sh«rt  dutancaa  when 
other  makes  indicated 
BO  touiid  whatever.** 


TELEPHONES 


Write  for  Lists  and  Addresses  of  Local  Aientt, 
THE   BRITISH   L.  M.  ERICSSON   MTG.   CO.,  LTD., 

Bead  Office  :         67/73,  International  Buildings.  Kingsway,  W.C.i 


PUSH  -  BUTTON 
CONTROL 


Alternating  Current   Motors 

whether  single-phase  or  polyphase  of  any  type 

-^r---     are    most    efficient    when 
controlled  by 

"IGRANIC" 

Push  -  Button    Control. 

Push-Button  Control  reduces 
the  operation  of  jlartlng  and 
stopping  to  the  utmost  simpli- 
city— the  mere  depression  of  a 
button. 


Automatic  features  of  a  proved 
reliability  protect  the  motor 
and  machine,  and  ensure  that 
every  operation  is  executed  in 
the  shortest  time. 

Write    for    Leaflet   No.    1080  -  A  4. 


No.  lOSO.—Aulomallc  Pone/ 
for  AUtrnaling  Current  Slip- 
ring    Motor. 


GLASGOW. 

MANCHESTER. 

BIRMINGHAM. 


I6RANIC 

_.■.         ELECTRIC 


BRADF0R8. 

CARDIFF. 

NEWCASTLE. 


Work.: 
BEDFORD. 


%^M'lxJui/r>joi> 


—  IN  •  TNE  •  APPAR ATU5  •  YOU  •  bUY 
OR-IN^TAL-  IS-E^5ENTIAI    — 
TMEkEFORE  -WHEN  -YOU  •  REQU I  (\E 

RESISTANCES  or  RNE05TAT5 

OE- ANY-TYPE -ALWAYS 'IN^I^T 


ON 


7ENITH 


PRODUCTIONS. 


THE     ZEMin 

MANUFACTURIMG 


Cor-ir?acror5  To  -  H.M.  Admlralry.  WarOffice 
AirMinbn-y.Posr Office,  L.C.C.  ePceH:.' 

ZENITH  WORIC5,VILUER5RD. 
WILLESDENOREEM 
LONDON.  N.\A/.2 


."Tele[ohone  — 

WILLESDEN-III5 
Telegrams  — 

VaTAOHM.WILLRQAD.lDnDOH. 
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THE 


MiCAN 


REGISTERED 


"latORS 

KS.         ^MVJ 


CZilR 


ITE  &  INSI 

EMPIRE  WORKS. 
WALTHAMSTOW.      LONDON.  E.  17. 

INSULATION         ENGINEERS 

MANUFACTURERS    OF    ALL    GRADES    OF    ELECTRICAL    INSULATION. 


British  Made 


PAXOLIN 


British  Made 


The  Ideal  insulation  for  :— 
HIGH     TENSION     SWITCHGEAR     AND     TRANSFORMERS.  WIRELESS     AND     X  RAY     APPARATUS. 

PARE  R— S  H  E  E  T— T  U  B  E  S 
TRANSFORMER  CYLINDERS 


FOR 

OIL 
IMMERSION 


Up  to  40'  dia.,   70"  long. 


BUSHINGS  AND  TERMINALS 

For   extra   high    voltages. 

WRITE     FOR    FULL     INFORMATION    AND     TECHNICAL     DATA. 


FOR 

HIGH 

TEMPERATURES 


TeiPErams:— •■  MYTILITE.  PHONE.   LONDON.' 


TELEPHONES  ;-WALTHAMST0W  738.  739  and  942. 


REGi' 

BIRKBY'S 


MOULDINGS. 
MOULDING    POWDERS. 
VARNISHES. 

For  Wireless  Sets  and 


INSULATION  Everything  Electrical. 

y 

^^r  "  EIo  "  is  a  synthetic  resin  con- 

^^r  densation  product  of  the  highest 

^         quality,  and  fulfils  every  condition 

of    extreme    accuracy     of     dimensions, 

colour  permanency,  excellent  finish  and 

chemical  stability. 

In     each    form    it    will    resist     fire,    heat,    acid 
fumes,  weather,  and  has  great  dielectric  and 
mechanical  strength. 

Wrilt  IcJai/    •!  full  parliculan. 


FLEMING,  BIRKBY 
&  GOODALL,  LTD. 

Makcrt  ol  EJccliic  Tracllnn  Otcrbcad 

Ltnc   Material.   Accessories  anil   Insu. 

Isiint  Material  ol  all  klni)>. 

LIVERSEDGE,      YORKS. 


I    CNTIIIEIY  I 
I     BRITISH.    ' 


WATERTIGHT 

RESISTANCES. 


Eminently     suitable    for    Ship    Work, 
Mines,  Chemical  Work  &  outdoor  use. 

"  Cressal! "  Watertight  Resistances  can  be 
supplied  in  a  large  range  of  itandard  sizes  and 
different  capacitiet  to  suit  Customers'  exact 
requirements. 

These  Resistances  are  liberally  rated  for 
continuous  service  without  undue  heating,  and 
ihey  are  fully  guaranteed  for  five  years. 

NOTE. — We  manufacture  Resistances  for  every 
conceivable  purpose. 


Please  address  your  eniiuiries  to  !— 

The  Cressall  Manufacturing  Co., 

40  &  41,  Staniforth  Street,  BIRMINGHAM. 

I        TrUiiramt:"OHMIC,  BIRMINOHAM."         TeJephont :  CENTHAL,  3461. 
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